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Cylinder  Ratios,  Steam  Pressures,  Piston 

Speeds,    etc.,    of    Naval  Propelling 

Machinery,  561,  597,  630. 


Design  and  Construction  of  an  Electric 

Tramway  Car,  105. 
Design    of  Marine    Engines,  Rational 

Modifications  in  the,  591. 
Design  for  a  Two-cycle  Gasoline  Motor, 

231. 

Designs,  Altering  the,  449. 
Developments  in  Cargoaud  Intermediate 

Steamers,  Recent,  532. 
"  Devonshire,"  The  New  County  Cruiser, 

505. 

Dieter  Three-cylinder  Steam  Engine,  678. 
Direct  and  AUern.iting  Current,  The 

Combined  Use  of,  for  Central  Station 

Work,  680. 
Discovery  and  Invention,  498. 
Drawing  Office  Standards,  Systemisiug, 

57,  107. 

Drop  and  Power  Hammer,  Combined, 
457. 

Dynamo  and  Motor  Testing,  419,  443, 
489. 


Education  Committee  of  the  North-East 
Coast  Institution  of  Engineers  and 
Shipbuilders,  Report  of,  48. 

Efficiency  of  Turbine  Engines,  274. 

Electric  Accumulators,  Notes  on,  379. 

Electric  Canal  Haulage,  114. 

Electric  Driving,  The  Adap'ability  of, 
486,  510. 

Electric  Gantry  Travelling  Crane,  634. 
Electric  Lighting  of  Weaving  Sheds  and 

Spinning  Mills,  590,  622,  637,  6S9,  710. 
Electric  Passenger  Lifts,  97. 
Electric  Power  in  Workshops,  263. 
Electric  Rail  Autocars  for  the  North- 

Eastern  Railway,  476. 
Electric  Railway,  La  Mure,  282. 
Electric  Traction,  High-speed,  643. 
Electric    Traction    with  Alternating 

Currents,  13. 
Electric  Traction  and  Railways,  315. 


Electric  Tramway  Car,  Design  and  Con- 
struction of,  105. 
Elec'rio  Trariway  Points,  Some,  5S6. 
Electric  Tramway  Pcsition  :  Signs  of  the 

Times,  274, 
Electi  ic  Winding  Engines,  567,  .592. 
Klectrical  Engineers,  Institution  of: — 
Coal     Consumption    in  Central 

Stations,  128. 
Distribution  of  Electricity  in  Ship- 
yards and  Engine  Works,  218. 
Electric  Traction  with  Alternating 

Currents,  13. 
Winding  Engines,  567,  592. 
Equipment    of    an    Engine  Test 

House,  304. 
Manchester  Section :  General  Meet- 
ing, 461,  4S4,  506. 
Manchester  Corporation  Tramways, 
241. 

Mersey  Railway,  330,  .347. 

Railway     Electrificatinii     and  its 

Probable  Cost,  353,  376. 
Should    Electric    Supply  Under- 
takings Advance  Motors  on  Hire 
or  Hire  Purchase  Systems,  215. 
Steam  Turbine,  The,  168,  216,  482. 
Electrical  Engineering,  Municipal,  698. 
Electrical  Exhibits  at  the  General  Meet- 
ing of  the  Manchester  Section  of  the 
Institution  of  Electrical  Engineers, 
461,  484,  506, 
Electricity   in   Shipyards  and  Engine 

Works,  Distribution  of,  218. 
Electrification  of   the  Lancashire  and 

Yorkshire  Railway,  376. 
Electrification    of    the  North-Easteru 

Railway,  391. 
Electrification  of  the  Mersey  Railway, 
508,  529. 

Electro-carbonic  Gas  Signalling  on  the 

North- Eastern  Railway,  67. 
Engineering,  The  Commercial  Sideof,  505. 
Engineering  Acadamies,  Piemium  Pupils 

and,  250. 

Engineering  and  Shipbuilding  in  the 
United  Kingdom  during  the  Year 
1903,  36. 

Engineering  in  1903,  The  Trend  of,  1. 
Engineering  Catalogues  that  Fail,  25. 
Engineering    Education    in  Germany, 

Mechanical,  65. 
Engineering    Firms   and  EiigiueeriDg 

Education,  35. 
Em^ineering,  Prejudice  Agunst,  337. 
Engineering  Standards  Committees,  259, 

430. 

Engineers,  The  Mathematical  Training 
of,  126. 

Engineers  and  Shipbuilders  in  Scotland, 
The  Institution  of :  — 

M-iiine  Propellers,  An  Inquiry  Re- 
garding, 172. 
Motor  Cars,  702. 
English  Engineers  and  the  St.  Liuis 

Exhibition,  697. 
English  Engineers  at  Chicago,  673. 
Equipment  of  an  Engine  Test  House,  304. 
Erection  of  Works,  Risks  in  Connection 
with,  450. 

Expediting  the  Output:  The  "Govern- 
ment Stroke  "  Assailed,  249. 


Factor  of  Safety,  243. 

Fan,  A  New  Ventilating,  709. 

Fans,  Screw,  30,  92,  140,  204,  316. 

Feed-water  Heater  and  Exhaust  Steam 

Softener,  The  Lawrence,  708. 
Finish  or  Appesraiice  in  Work,  561. 
Fire  Floats,  652. 

Firms  that  Make  Everything,  473. 

Fuel  Formula^  On,  690. 

Frames  and  Motion  Details  of  Modern 

Locomotives,  116,  164. 
Furnace  Setting  for  Bibcock  and  Wilcox 

Boiler,  Improved,  655. 


"Gardner"  Engines  (Launch  Type)  as 
Arranged  for  Marine  Work,  Portables 
and  Tractors,  180. 

Gasoline  Motor,  D;sign  for  a  Two-cycle, 
231. 

Gauge  Tester,  The  Vulcan  Portable,  150. 
Generating  Superheated  Water  Vapour, 
75. 

Germany,  Mechanical  Education  in,  05. 
Glasgow  and    South. Western  Railway 

Company's  New  Powerful  Six-wheeled 

Coupled  Express  Tjocomotive,  237. 
Good  Bailer.s  and  Bad  Stoking,  474. 
Gordon-Bennett     Race,     The  British 

Eliminating  Trials,  606. 
Governor  Shaft,  The  Robinson  Patent,  96. 
Graham,  Morton,  and  Co.,  Leeds,  The 

New  Works  of,  349. 
Great  Britain's  Supremacy  on  the  Sea,  44. 
Great  Northern  and  City  Railway,  12. 


Hammer,  Combined  Drop  and  Power, 
457. 

Heating  and  Ventilation  of  Buildings, 
521. 

Heating  and  Ventilation  of  Small  Work- 
shops, 519. 

Heating  in  Mills  and  Workshops,  Systems 
of,  265,  351,  415. 


111. 


Heinle  Compound  Rail,  82. 
High-capacity  Wagons  on  Midland  Bail- 
way,  460. 

High-speed  Tool  Steel :  Its  Manufacture 

and  Use,  355,  37:!. 
Hottman     Water  -  tube  Locomotive 

Boiler,  417. 
Horizontal  Boring,  Drilling,  and  Milling 

Machine,  148. 
Hurrying  or  Hustling,  386. 
Hydraulic  Accumulators,  685. 


Indicator,  A  New  Steam  Engine,  17 
Indicator,  The  '  Star  "  Improved,  457. 
Industrial  and  Technical  Education,  425. 
Industrial  Position,  Our,  633. 
Injurious  Conditions  in  Works,  Hlness 

May  be  an  Accident,  2. 
Inland  Navigation,  with  Special  Refer- 
ence to  Lifiine  Arrangements,  580,  600. 
Institutions  and  Societies: — 
Automobile  Club,  438. 
Birmingham  Association  of  Mecha- 
nical Engineers,  319. 
Bradford  Engineering  Society,  243. 
Civil  and    Mechanical  Engineers' 

Society,  419. 
Civil  Engineers,  Institution  of,  4, 

102,  402,  417,  480,  490,  514,  532. 
Coventry  Engineering  Society,  355, 
372,  505. 

Electrical  Engineers,  Institution  of, 
13,  128,  168,  215,  218,  241,  330,  347, 
353,  376,  461,  50i,  568. 

Engineers  and  Shipbuilders  in  Soot- 
land,  172,  702. 

Junior  Institution  of  Engineers,  142, 
195,  203,  379,  549,  595. 

Liverpool  Marine  Engineers  and 
Naval  Architects,  51. 

Manchester  Association  of  Engineers, 
147,  191,  327,  345,  368,  392,  486,  580, 
600. 

,  Marine  Engineers,  Institution  of, 
178,  284,  400. 

Mechanical  Engineers,  Institution 
of,  15,  :9,  97,  102,  350,  624,  687. 

Naval  Architects,  406,  649. 

North-East  Ci>ast  Institution  of  En- 
gineers and  Shipbuilders,  48,  396, 
544. 

Rugby  Engineering    Society,  105, 

121,  239,  263,  279. 
Sheffield  Society  of  Engineers  and 

Metallurgists,  243. 
Society  of  Engineers,  570. 
Yorkshire     College  Engineering 
Society,  195. 
Internal  -  combustion    Motors,  James 

Forrest  Lecture,  514,  553,  578. 
Internal  -  combustion   Engines,  Valves 

and  Valve  Mechanism  of,  438. 
Intern.al-combustion  Engine  as  a  Means 
for  Propelling  Small  Vessel,  The,  535. 
Invention,  142,  195,  210. 
Iron  and  Steel,  Applied  Stresses  on,  641. 
Iron  Bridges,  'fhe  lirection  of,  417 
Iron  Castings,  Rods  and  Pipes  in,  526. 
Ironfoundry  Practice,  Modern,  55,  213, 

322,  364,  466,  552,  615,  706. 
Ivel  Agricultural  Motors,  324. 

Japanese  Battleships,  The  New,  538. 
Junior  Institution  of  Engineers  : — 
Design  of  a  Drj-  Dock,  595. 
Electric  Accumulators,  379. 
Heating    and    Ventilating  Small 

Workshops,  549. 
Invention  (President's  Address),  142, 
195,  210. 

Steam    Power    from    Gas  Engine 

Exhaust,  203. 
Visit  to  Great  Northern,  Piccadilly, 

and  Brompton  Railway  Works,  595. 


Kamm  Typewriter  for  Use  with  Wireless 
Telegraphy,  77. 


Laliour  Market  in  1903,  146. 

Lancashire  Mills,  The  Lighting  of,  585. 

Lancashire  and  Yorkshire  Railway,  Ne  t 
Type  of  Six-coupled  Passenger  Loco- 
motive on,  154. 

Lancashire  and  Yorkshire  Railway, 
Electrification  of,  367. 

Lathe,  Motor-driven,  456. 

Lathes  and  Tools,  Weak,  25. 

Lawrence  Patent  .Combined  Feed- water 
Heater  and  Exhaust  Steam  Softener, 
70S. 

Leaves  from  a  Naval  Engineer's  Note 
Book  :- 

Cylinder  Ratios,  Steam  Pressures, 
Piston  Speeds,  etc.,  564,  597,  639. 

Pistons  and  Piston  Rods,  229,  257, 
301. 

Steam  and  Exhaust  Pipes,  9,  68. 

Stern  Tubes  and  Propeller  Bracket 
Bearings,  388. 
Lighting  of  Lancashire  Mills,  585. 
Limit  Gauges,  Screw  Threads  and,  431. 
Liquid  Fuel,  399. 

Liverpool  Marine  Engineers  and  Naval 
Architects'  Association  : — 
Annual  Dinner,  51. 
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Bnpplement  to  "The  Practical  Enoinekr,"  July  1,  1904. 


L'oyJ's  Register  of  Biitisli  and  Foreign 
Shipping : — 
Shipbuilding  at  Home  and  Abroad 
in  1903,  IS'),  2SS. 
Lloyd's  Kegister,  Shipbuilding  Returns, 
512. 

Locomotive  Counterbalancing,  S3. 

Locomoilvo.  New  Powerful  Bogie  Ex- 
press, for  Western  Railsray  of  Australia, 
707. 

Locomotivr,  Powerful  Bogie  Express  for 
Scotch  Traffic  on  Nortli  British  Rail- 
way, 12S. 

Locomotive,  Six-coupled  Passenger,  New 
Typi-,  on  L.  and  Y.  Railway,  154. 

Locomotive,  Somerset  and  Dorset  .Joint 
Railway,  Four-covipled  Passenger  Ex- 
press, 484. 

Locomotive  Trials  in  Geimany,  562. 

Locomotive  Valve  Setting,  A  Method  of, 
624. 

Locimolives,  Construction.il  Detiils  of 
Modern  :  - 
Boilers  and  Fireboxes,  252,  276. 
C^'linder  and  Wheel  Arrangements, 
4,  28  73. 

Frjimes  and  Motion  Djt.\:ls,  116,  1C4. 
Locomotives,  Counterbalancing,  461. 
Locomotives,  Compound,  New  Types  of, 
596. 

Loc'jm  )tives.  Compound,  602. 

Locomotives,  S  iturated  and  Moderately 
Saturated  Steam  in.  Comparative 
Experiments  with,  379. 

Locomotives,  Three-cylinder  Compound, 
on  Midland  Railway,  436. 

London  Chamber  of  Commerce  and 
Technical  Educatio],  666. 

Longitudinal  Engine-room  and  Bulk- 
heads in  Merchant  Vessels,  396. 

Liibrio.ition,  Au''omatic,  162. 


Manchester  Association  of  Engineers:  — 
Adaptability  of   Electric  Driving, 

4S6,  511. 
Inland  Navigation,  580,  600. 
Power  Hammers,  aome  Recent  Deve- 
lopments in,  345,  370,  392,  433. 
Rapid-cutting  Steel  Tool  Tests :  Dr. 
Nicholson's  Reply  to  the  Discus- 
sion, 147. 
Screw  Milling  Machines,  191,  207. 
Water-tube  Boilers  for  Stationary 
Work,  3'27. 
Manchester  Corporation  Tramways  :  Per- 
ni  ment  Way,  Overhead  Equi^jment, 
an-1  Rolling  Stock,  241. 
Manchester  Steam  Users' Association,  .528. 
Mangle  Motion,  Improved,  375. 
Marine  Engineering  and  Shipbuilding  in 
the  United  Kingdom  diu'ing  the  Year 
1903,  30. 

Jlarine  Engineers,  Institution  of ; — 
Coal  from  Seam  to  Shipment,  400. 
Marine  Petrol  Engines  aad  Motor 
Launches,  178,  284. 
Marine  Engines,  Rational  Modifications 

in  the  Des  gn  of,  591. 
Marine  Internal-combustion  Engine,  643. 
Marine  Intsrnal-combustion  Engine  of 

the  Future,  040. 
Marins    Petrol    Engines    and  Motor 

Launches,  178,  281. 
Marine  Petrol  Motors,  Two-cycle,  350. 
Marine  Power  Explosion  Engines,  S95. 
Marine  Propeller,  An  Inqii  ry  Regarding 

the,  172,  289,  618. 
Marina  Section  of  the  Crystal  Palace 

Automobile  S  low,  2b  i. 
Mathematical   Training   of  Engineers, 

126,  151. 

Mechanical  Engineers,  Institution  of : — 
Electric  Passenger  Lifts,  97. 
Locomotive  Valve  Setting,  624. 
Marine  Petrol  Motors,  Two-cycle,  350. 
Refuse  Destruction  by  Burning,  6S7, 
701. 

Water  Softeners,  An  Inquiry  into  the 
Wi.rl<ing  of,  l.S,  79,  102. 

Mechanical  Engineering  Education  in 
Germany,  65. 

Mechanical  Stokers,  90. 

Meldrum  Destructor  at  Burnlej',  194. 

Mercury  Vapour  Lamp,  Tiie  Cooper- 
Hewitt,  479 

Mersey  Railway:  Multiple  Control,  330, 
347. 

Mersey  Railway,  Electrification  of  the, 
508,  529. 

Metal  Markets,  58,  155,  268,  421,  513,  6(i7. 

Midland  Railway,  Three-cylinder  Com- 
pound Locomotives  on,  436. 

Midland  Railway,  High-capacity  Wagons 
on,  460. 

Mild  Steels  as  Employed  in  the  Con- 
struction of  Electrical  Machines,  50. 

Milling  Machine,  Cam,  310. 

Modern  App  iances  Connected  with  Rail- 
way Crossings  and  Points,  604,  678. 

Modern  Engineering  Necessity,  The  : 
An  Experimental  Uep  irtment,  201. 

Modern  Ironfoundry  Practice,  55,  213, 
322,  364,  466,  552,  615,  700. 

Modern  Railway  Wagon  and  the  Details 
of  Its  Design,  118,  144,  321,  342,  431, 
524,  636,  700. 

Motor  Oars,  703. 


Motor  Cjr  Details,  Simplicity  in,  225. 

Motor  Car  Engineering,  202. 

Motor  Car  Racing  and  the  Industry,  693. 

Motor-driven  Crane,  551. 

Motor-driven  Lathe,  New  Design  fur,  456. 

Motor    Launches    and    Marine  Petrol 

Engines,  178. 
Motors,  The  New  Stirling  (1904)  Marine 

Type,  533. 

Moulding  Patterns  for  Hand  Work,  Some 

Notes  on,  283. 
Muffles  and  Kilns,  Testing  Temperatures 

in,  709. 

Municipal  Electrical  Engineering,  698. 
Mure,  La,  Electric  Railway,  282. 


Naval  Architejis: — 

Shipi'  Compositiin,  049. 
Spring  Meeting,  406. 
Naval  Boiler,  The,  531. 
Naval  Engineering  College,  Royal,  655. 
Naval  Engineer's   Note  IJook,  Leaves 
from  a  : — 

Cylinder  Ratios,  Steam  Pressures, 

Piston  Speeds,  etc.,  564,  597,  639. 
Pistons  and  Piston  Rods,  228,  257, 
301. 

Steam  and  Exhaust  Pipes,  Ports,  and 

Passages,  9,  OS. 
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Bearings,  38S. 
New  Improvements,  Old  Plant  with,  362. 
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Longitudinal    Engine-room  Bulk- 
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Report  of  the    Educational  Com- 
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North-Eastern  Railw.ay  Electro-carbonic 

Gas  Signalling  Instailation,  67. 
North-Eastern  Railway,  Electrification 
on,  391. 

North-Eastern    Railway,    Electric  Rail 
Autocars  for,  476. 


Oil    Engine,    Th';    Britannia  Safety 
Automatic,  255. 


Packing  Machinery  for  Export,  531. 
Palmer,  Sir  Charles  Mark,  The  Founder 

of  Palmers,  .Jarrow,  291. 
Paper  Section.^,  Balanced,  Notes  on  the 

Construction  of  Stability  Curves  from, 

10. 

Pelton  Wheel  Installation  at  Port  Talbot, 
Large,  100. 

Petrol  Motors  for  Independent  Driving, 
Small,  138. 

Pielock  Superheater  System,  124. 

Pistons  and  Piston  Rods,  228,  257,  301. 

Planing  Machine,  New  00 in.  Portable 
Rotary,  063. 

Pneumatic  Brake  witli  Electric  Com- 
mand, 458. 

Power  Hammer,  Drop  and,  Combined, 
457. 

Power  Hammers,  Some  Recent  Develop- 
ments m,  345,  368,  392,  433. 

Prejudice  against  Engineering,  337. 

Premier  Boiler  Tubes,  20. 

Premium  Pupils  and  Engineering 
Academies,  250. 

Preparing  Alloys  for  Castings,  125. 

Projectile  and  Armour  Steel,  Advances 
in  the  Mauuf^cture  of,  480. 

Pulverised  Coal  for  Fuel  under  Steam 
Boilers,  617. 

Pumps  for  Boiler-makers,  012. 


R-ii^way  Boards,  Con.servatism  on,  226. 
Hallway  Crossings  and  Points,  Some 

Modern  Appliances   connected  with, 

003,  67S. 

Railway  Elec  irification  and  Its  Probable 

Cost,  353,  370. 
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Railway  Wagon,  The  Modern,  and  Details 

of  its  Design,  US,  144,  321,  343,  431, 
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Rapid  Cutting  Steel  Tools,  147. 
Refuse  Destruction  by  Burning,  and  the 
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matic,  594. 
Replii  as  of  -Antique  Castings,  350. 
Revel  berating  Furnaces  for  Heating  Iron 

and  Steel,  Coal-fired,  98. 
Revision  of  Early  Teaching,  113. 
Rhodesian  Railways,  New  Rolling  Stock 

for,  348. 

Risks  in  Connection  with  the  Erection 

of  Works,  450. 
Robinson  Patent  Shaft  Governor,  96 
Rois  and  Pipes  in  Iron  Castings,  526. 
Rotary  v.  Reciprocating  Motors,  35. 
Rotary  PI  iniug  M.vchine,  60 in.  Portable, 
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Rugby  Engineering  Society  :  — 

Commutation  of  Continuous-current 
Generators  and  Motors,  239. 


Rugby  Engineering  Society  :— 

Cupolas  and  Cast  Iron,  Notes  on,  121 
Design  and    Construction    of  the 

Electric  tramway  Car,  105. 
Electric  Power  in  Worksh  >fis,  263. 
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Experiments  with,  379. 
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•Sheffield    Society    of    Engineers  and 

Metallurgijts  :  — 
Factor  of  Safety,  2 13. 
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cal Engineers,  319. 
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Combustion  Engines  ;  Crossley,  605. 

Automatic  Drilling,  Tapping,  and  Stud- 
ding Chuck  for  Boring  Machines, 
Lathes,  iic;  Farijuharson,  21. 

Automatic  Pressure-reducing  Valfea  for 
Railway  Brakes  ;  Clark,  493. 

Aveling- ;  Steam  Rollers,  332. 

Axle  for  Rolling  Stock,  Conpouiid; 
Porter,  605. 

Axle  Boxes  for  Railway  and  Tramway 
Vehicles;  Bocquet,  517. 


Bailey  ;  Fusible  Plug  for  Steam  Boilei', 
582. 

Bamford  ;  Plumraer  Blocks  or  Bearing 

Brackets  for  Shafts,  423. 
Barber  and  Soper  ;  Brakes,  133. 
Barker  and  Sidebottom  :  Valves,  423. 
Barber  ;  Variable  Speed  Gear,  61. 
•Barron  ;  Shaft  Couplings,  244. 
Barrow  ;  Horizontal  Boring  Machiii'f,5S3. 
Bateman  ;  Driving  Mechanism  for  Plan- 
ing Machines,  222. 
Bayliss,  Jones,  and  Biyliss  LtJ.  and 

another;  Tools  for  Manufacturing  Nuts 

for  Screw  Bolts,  582. 
Bearings   for     Rotary    Pumps,    etc.  ; 

B:oxam,  134. 
Bearings,  Combined  Thrust  and  Journal; 

Hoffman,  381. 
Beck  and  Towusend ;  Manufacture  of 

Metal  Tubes,  421. 
Belt  Shifter  for  Step  Pulleys  ;  Kottusch, 
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Belt  Shifter  for  Pulleys  ;  Kottusch,  61. 
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Berry  and  Waltliew  ;  Pistons  for  Lubri- 
cants, 492. 

Binkerton,  Bradley,  and  Clerk;  Internal 

C  •mbustion  Engines,  712. 
Biggin  ;  Safety  Device  for  Boilers,  ^GS. 
Bircli  and  Another;  Pressure  Gauges,  714. 
Blaber  and  Soper ;  Governing  Marine 

and  other  Engines,  000. 
Blackett  ;  Rock  Boring  Machine,  356. 
Blosam;   Piearin^s  for  llotary  Pumps, 

134. 

Booqu3t  :  Axle  Boxes  for  Railway  ajul 
Tramway  Vehicles,  517. 

Boiler  Furnaces  ;  Blayton  and  Shuttle- 
worth  Ltd.  and  Whinney,  51S. 

B  lilers.  (See  Stsara  Generators,  Water 
Tube,  etct 

Bone  and  Reid  ;  'Manufacture  of  Bjlts, 
Rivets,  etc.,  209. 

B)ring  Machine,  Ho  izontal  ;  Barrow, 
583. 

Bottom  Tumbler  of  Bucket  Dredgers  ; 
Lobintz,  18S. 

Bovers ;  Tool  Holder  for  Planing, 
Slotting,  Shaping,  and  Similar  Maobiae 
Tools,  209. 

Bradley  and  Edmunds  ;  Clutches,  221. 

Bradle/  and  Edmunds;  Internal  Com- 
bustion Engines,  422. 

Brake  for  Kailway  or  Tramway  Vehicles, 
Slipper  or  Track  ;  Nelson  and  Stewart, 
608. 

Brakts  ;  Barber  and  Soper,  133. 
Brakes;    Siemens  Bro<.  and  Co.,  and 

Berry,  070. 
Br.iy  and  Others  ;  E  ectric  Switcbe?,  028. 
British   Thompson-Houston    Co.  Ltd.; 

E  astic  Fluid  Turbines,  713. 
Brockie  ;  Screw  Cutting  Lathes,  244. 
Brooke ;  Steam  Trap,  408. 
Brooke  ;  Stop  Valves,  209. 
Brotherton  and  Hill ;   Tube  Joints  or 

Couplings,  62. 
Brown  ;  Float-feed  Spray  Carbm-etters. 

245. 

Brown  ;  Vacuum  Brake  Cylinlers,  87. 

Brown  ;  Valves  f^r  Automatic  Vacuum 
Brakes,  62. 

Brown  and  Miy  Lt  I.  ;  Combined  Auto- 
matic Igidtion  and  Eshaust  Valve  for 
loternal-corabustion  Engines,  270. 

Broughot ;  Friction  Clutch  and  Coupling, 
334. 

Brli  iler;  Steam  Generators,  134. 

Buckley ;  Steam  Trap  and  Au6omatic 
Drain  Cock,  380. 

Buffers  for  Ship-, ;  Lion,  518. 

Bulkhead  Dors,  Water-tight;  Robert- 
son, .')2. 

Bull;  Cleaning  Boiler  Flues,  333. 
Burner  for  Liquid  Fuel ;  Smith,  188,  221. 
Burner  f  or  Liquid  Fuel ;  Flannery  and 
B  )yd,  445. 

Burrell :  Covers  for  Ships'  Hatchways, 
187. 

Burton;    Roller   Fluting  or  Giooving 

Machines,  62. 
Burton  ;  Rock  Drills,  070. 


Caird:  Shaft  Coupling,  714. 
Carburetters,  Spray  ;  Brown  and  Otliers, 
245. 

Carbiu'etters  for  Motors  ;  Dunlop,  3  j3. 
Carburetters  for  Motors  ;  Longuemdre, 
493. 

Carbiu'e'ters  for  Motors  ;  Thompson,  21. 
Carburetters  for  Motors;  Thornycroft, 
270. 

Carels;  Screw  Propellers,  299. 

Carrol ;  Chain  Making,  3S2. 

Carter;  MetjU  c  Packing  for  Stuffing 

Boxes,  357. 
Castleman  ;  Straight-way  Valves,  222. 
Centrifugal  High-pressure  Pump  ;  Kugel 

and  Gelpke,  510. 
Chain  Making  ;  Carrol,  382. 
Chamberlain  and  Hall ;  Ship.s'  Berths, 

598. 

Chapman  and  Knowles  ;  Lubricator,  609. 

Clark  ;  Apparatus  for  Jlaking  a  Pipe 
Connection  under  Pressure,  604. 

Clark;  Automatic  Pressure  -  reducing 
Valves  for  Railway  Brakes,  493. 

Clark  ;  Railway  Rail  Joints,  156. 

Clarke;  Grooved  Pulleys,  445. 

Clayton    and    Shuttleworth  ;  Speed- 
changing  Mechanism,  492. 

Olayto.T  and  Shuttleworth;  Boihr  Fur- 
naces, 517. 

Cleaning  Boiler  Flues  ;  Bull,  333. 

Clerk  and  Others  ;  lnterual-somb\istion 
Engine,  516,  712. 

Cloud;  Fluid  Pressure  Brakes  for  Rail- 
way Vehicles,  etc.,  492. 

Clutch  Mechinism ;  Wills  and  Evans,  109. 

CJlutchea;  Bradley  .and  Edmunds,  221. 

Clutches  ;  James,  714. 

Clutches ;  Soames  and  Langdnn-Davies, 
517. 

Coan  ;  Hand  Wheel,  713. 

Cock  for  Indicating  Height  of  Water  in  a 
Boiler ;  Solovieff,  629. 

Collins  and  Another  ;  Springs  for  Indi- 
cating Pressures,  241. 

Combination  Tool ;  Jenkins  and  Renfro, 
605. 


Combustion  in  Boiler  Furnaces,  Device 
for  Assisting  ;  Ijewis,  629. 

Connecting  Link  for  Chains  ;  Hill,  581. 

Controlling  Valves  fo  Steering  and  Like 
Engines  ;  Riclurdson,  581. 

Con\-erting  Reciprocating  into  Rotary 
Motion  ;  Hague,  108. 

Cook's  Air  Compressor  and  Pumjis  Ltd., 
and  Richardson  ;  Rotary  Engines, 
Pumps,  Compressors,  etc.,  87. 

CorViett ;  Apparatus  for  Propelling  Navi- 
gable Vessels,  412. 

Couplings  for  Railway  Vehicles;  Hardy, 
220. 

Cousins;     Twin    or    Jfu'tiple  Sirew 

Steamers,  650. 
Covers  for  Ships'  Hatchways  ;  Burrell, 

157. 

Cowan;  Water-tube  Bjilers,  133. 

Crank  Axles  for  Locomotives  ;  Drum- 

mond,  069. 
Crankshafts  ;  Gossell,  157. 
Cresson  ;  Shaft  Hangers,  1 10. 
Cr...sland  ;  Fixing  Valve  Seats,  492. 
Crossley;    Automatic  Cut-off  Gear  for 

Internal-combustion  Engines,  005. 
Crossley  and  Atkinson;  Interjal-c mi- 

busti.->n  Motors,  629. 
Crossley  and  Webb  ;  Internal  combustion 

Engines,  150. 
Cro<sley  and  Webb ;  Internal-combustion 

Oil  Engines,  221. 


Dai  ling  and  Sellers  ;  Geared  Lathe  Head- 
stock,  310. 

D  iw  and  Richardson  ;  Reheating  Com- 
presse  I  Air,  222. 

Dawson  and  Benthall;  Armour  for  Ships 
and  Fortifications,  187. 

Dawson  ;  Electric  Ignition  Device  for 
Internal  Combustion,  407. 

De  Dion  and  Bouton  ;  Pressure  Indica- 
tors, 62. 

Dean ;  Packing  Rings  of  Pistons,  86. 
Dearden  ;  Wheels  for  Railway  Vehicles, 
85. 

Denny  and  Johnson  ;  Means  for  Measur- 
ing the  Angle  of  Torsion  of  a  Shaft 
while  Running,  605. 

Dewrance  and  Wall ;  Water  Level  Indi- 
cators for  Boilers,  468. 

Diaphiagtn  Pumps;  Horstmann  and 
Fuller,  001. 

Die  Holder,  Screwing;  Eckstein  and 
Brooken,  692. 

Disc  Valves  ;  Lake,  692. 

Distributing  Valves  for  Steam  Engines, 
etc.;  Mackintosh,  713. 

Dividers,  Calipers,  etc.  ;  Underwood  .and 
Hack,  693. 

Diving  Bells;  Hill  and  Gorma",  298. 

Dobbie;  Steam  Engine  Indicat<irs,  070. 

Double-acting  Pump  ;  Rieter,  557. 

Drain  Valves  for  Steam  Engine  Cylinders: 
Kennedy-McGregor,  669. 

Drilling  and  Boring  Machines  ;  Oldfield 
.and  Another,  309. 

Driving    Mechanism    for  Planing 
Machines;  Bateman,  22 i. 

Driving  and  Transmission  Mechinism 
for  Motor  Cars  ;  Wehrle,  157. 

Driving  Chains  ;  Hans  Renold,  557. 

Dron ;  Machines  for  Forming  Screw 
Threads  on  Nuts,  Bolts,  etc.,  86. 

Drummond ;  Aulomatic  llelief  Valves 
for  Locomotive  and  other  Cylinders 
and  Steam  Chests,  109. 

Drummond;  Crank  Axles  for  Loco- 
motives, 069. 

Dunlop  ;  Carburettor  for  Internal  Com- 
bustiim  Motors,  333. 

Eckstein  and  Brooker ;  Screwing  Die- 
holder  for  Use  in  Turret  Lathes,  etc., 
092. 

Elastic  Fluid  Turbines;  The  British 
Thompson-Houston  Co.  Ltd.,  713. 

Elastic  Fluid  Turbines  ;  Junggren,  271. 

Elastic  Fluid  Turbines;  Emmet,  628. 

Electric  Clutch  and  Brake  Mechanism  ; 
Steckel,  157. 

Electric  Ignition  for  Internal  Combus- 
tion Engines  ;  Dawson,  467. 

Electric  Spark  Plug  for  Explosion 
Engines  ;  Herz,  133. 

Electric  Switches  ;  Bray  and  Othei-s,  628. 

Electrical  Switches  ;  Sperryn  and  Wood, 
558. 

Emmet ;  Elastic  Fluid  Turbines,  628. 

Exhaust  Arrangement  for  Internal  Com- 
bustion Engines ;  Johnson,  692. 

Expanding  Arbors  or  Mandrels,  558. 

E.xpansion  .loint  for  Steam  and  other 
Pipes ;  Simpkin,  22. 

Expansion  Joint  for  Steam  and  other 
Pipes  ;  Stewart,  445. 

Expansion  Valves  and  Valve  Gear ; 
Moritz,  423. 

Explosion  Engines  for  Automobile ; 
Zincher,  493. 

Fairweather  ;  Steam  Generators,  381. 

Fairweather  ;  Steam  Valves,  445. 

Farquharson  ;  Automatic  Drilling,  Tapp- 
ing, and  Studding  Chuck  for  Boring 
Machines,  Lathes,  etc.,  21. 


Fedden  ;  Hot-air  Arrangomentt') Hollow  . 
Firebar.^,  628. 

Feed  R'-gulators  and  Carburetting 
Apparatus  for  fnlerual  Combustion 
Engines  ;  Hennepin,  582. 

Fenton;  Jointing  Woven  Drilling  Belt- 
ing, 61. 

Fenwick  ;  Rowlocks  for  Boats,  188. 
Firegrates,  Ro  'king  :  Wilson.  628. 
Fixing  Valve  Seats  ;  Crosland,  492. 
Flannery    and    Boyd  ;     Liquid  Fuel 

Burner,  445. 
Fbtcher ;   Packing  Rings  for  Pistons, 

220. 

Flues;  Mechiinical  Lubricator,  270. 
Fluid    Pressure     Brakes   for  Railway 

Vehicles,  etc.  ;  Cloud,  492. 
Fluid  Pressure  Turbines  ;  Regenbogen, 

557. 

Foimdry   I^adles,  Tilting    Device  for ; 

Renter,  1:^4. 
Fox  :  Pulsating  Pumps,  693. 
Friction  Clutch  ;  Broughat  and  Co.,  334. 
Friction  ('lutch  ;  Fry,  333. 
Friction  Clutch  ;  Ilenson,  423. 
Friction  Clutch  ;  Vivinus,  469. 
Fri:tion  Clutches,  Brakes,  etc.  :  Hele- 

shaw,  156,  444. 
Fry  ;  Friction  Clutch,  333. 
B'uel  Economisers  for  Steam  Boilers; 

Wanklyn,  133. 
Furnace  or  Flue  Tubes  ;  Gearing  and 

Rainforth,  87,  467. 
Fusible  Plug  for  Steam  Boilers  ;  Bailey, 

682. 

GAlloways    Ltd.    and    Bayliss ;  Steam 

Generators,  245. 
Gardner  ;  Apparatus  for  Turning  Crank 

Pins,  669. 

Gardner ;  Internal  Combustion  Engines, 
713. 

Gearing  and  Rainforth  ;  Furn.ioe  or  Flue  . 

Tubes,  87,  407. 
Gillie  :  Ships'  Logs,  670. 
Gjers  and  Harrison  ;  Water-tube  Boilers, 

693. 

Gossell ;  Crank  Shafts,  157. 
Gotze  ;  Screw  Propellers,  299. 
Governing  Marine  and  other  Engines  ; 

Blaber  and  Soper,  600. 
Governing  of  Explosion  Engines ;  Smith, 

468. 

Governor  ;  Allison,  600. 

Governor  ;  Andrews,  332. 

Grassby :  Device  for  Withdrawing  the 

Circular  Seats  of  Valves,  21. 
Grates  for  Furnaces  :  Lake,  380. 
Green;  Regul.rting  Valve,  380. 
Grimsley ;    Protectors  for   Steam  and 

Water  Gauges,  517. 
Grooved  Pulleys  ;  Clarke,  445. 
Guider  or  Strap  Fork  for  Driving  Belts; 

Holt,  215. 
Gunnel ;  Riveting  Apparatus,  310. 

Hack  Saw  Blades  ;  Liebert,  144. 
Hadfield  and  Jack  ;  Rail  Joints,  491. 
Hagen  ;  Converting  Reciprocating  into 

Rotai-y  Motion,  108. 
Hambleton  ;  Lubricators  for  the  Slides 

of  Engines  and  Machines,  87. 
Hamilton  ;  Stop  Valves,  444. 
Hand    Brakes    of    Railw.ay    Vehicles  ; 

Liivrock,  109. 
Hand  Wheel  ;  Co.an,  713. 
Hardingbam  ;  Ships'  Logs,  298. 
Hardy  ;  Couplings  for  Railway  Vehicles, 

220. 

Hargreaves    and  Dixon ;  Superheated 

Steam  Apparatus,  693. 
Hauling  Winches  for  Fishing  Lines ; 

Larsen  and  Wold,  54. 
Hawthorne;  Steam  Boilers,  221. 
Ileadstock  Geared  Lathe  ;  Darling  and 

Sellars,  310. 
Headstock  for  loathe.  Loose ;  Lang,  445. 
Ilelo  Shaw  ;  Friction  Clutches,  Brakes, 

etc.,  15G,  444. 
Heiinegin ;   Feed  Regulators  and  Cir- 

buretting     Appar.atus    for  Internal 

Combustion  Motors,  582. 
Ilerisson  ;  Friction  Clutches,  423. 
Herz  ;  Electric  Spark  Plug  for  E.xplosioii 

Motors,  133. 
Hill  ;  Cunueoting  Link  for  Chain  Cables, 

fSl. 

IliU  niid  Gorman;  Diving  Bells,  298. 
Hoffman  ;  Combined  Thrust  and  Journal 

Bearings,  381. 
Hollow  Fire  Bars,  Hot  Air  Arrangement 

to  ;  Fedden,  62-!. 
Holt ;  Guider  or  Strap  Fork  for  Driving 

Belts,  240. 

Ilorstmmn    and    Fuller;  Diaphragm 

Pumps,  004. 
Houldsworth  ;  Roller  Bearings,  109. 
Huber  ;  SplitCollars,  Pulleys,  Couplings, 

Bushes,  etc.,  87. 
Hugeret  and  Miuart ;  Submarine  Vessels, 

047. 

Hutton  and  ParseUes ;  Internal  Screwing 

and  Tapping  Apjiaratus,  629. 
Hydiaulic  Rams  ;  Simpson,  270. 

Illy  and  Buckholtz ;  Steam  Turbines,  407. 
Indicators,  Steam-engine  ;  Dobbie,  670. 


Inglis ;  Fire-tube  Steam  Boilers  of  the 

Marine  Type,  357,  412. 
Internal    Conjbustio.i  Engines,  Auto- 
matic Ciit-ofl  Gear  for  ;  Crossley,  005. 
Internal  Combu-tioii  Engines  ;  Bickerton 

and  Otheis,  712. 
Internal  Combustion  Engines ;  Bradley 

and  Eduninds,  422. 
Internal  Combustion  Engines,  Combined 

Automatic     Ignition    and  Exhaiu-t 

Valves;  lirown  and  May  Ltd.,  270. 
Internal  Combustion    Engines;  Ckrk 

and  Others,  516,  712. 
Internal  Combustion  Engines  ;  Crossley 

and  Webb,  106. 
Internal  Combustion  Engines  ;  Crossley 

and  Atkinson,  629. 
Internal  Combustion  Engines,  Exhau  .t 

Arrangement  of;  Johnson,  0'.'2. 
Internal  Comba.stion  Engines  ;  Gardner, 

713. 

Internal  Combustion  Engines ;  Melhuish, 
244. 

Internal  Combustion  Engines;  Moxou, 
109. 

Internal  Combustion  Engices;  Phillips, 
004. 

Internal  Combustion  Engines ;  Schwehm, 
85. 

Intern  U  Combnsti 'n  Engines;  Tangye 

and  liobson,  422. 
Internal  Combustion  Engines,  Admission 

Valves  of ;  Johnson,  714. 
Internal  Combustion  Engines,  Means  for 

Mechanically     Operating    Inlet  or 

Exhaust  Valves  and  Causing  Ignition, 

Combined  ;  Wolseley  Tool  and  Motor 

Car  Co.,  222. 
Internal    Combustion    Engines,  Valve 

Operating  Gear  and  Governor  for; 

Weller,  86. 
Irving   and  Others ;    Ratchet  Braces, 

Wrenches,  etc.,  570. 


Jacobi ;  Marine  Boilers,  548. 

James;  Clutches,  714. 

James  ;  Steam  or  Explosion  Engines  and 

Motors,  44t. 
Jawed  Chucks  ;  Taylor,  22. 
Jenkins  and  Renfro  ;  Combination  Tool, 

605. 

Joint-making  Packing  ;  Miner,  109. 

Johnson ;  Adirission  Valves  of  Internal 
Combustion  Engines,  714. 

Johnson;  Exhaust  Arrangement  for 
Internal  Combustion  Engines,  692. 

Jointing  Woven  Driving  Belting  ;  Fen- 
ton, 61. 

Joints  of  Measuring  Rules  ;  Ranoe,  558. 
Jones ;  Wheels   for  Railway  Vehicles, 
etc.,  381. 

JOrgensen  ;  Ship3'  Governors,  297. 
Junggren ;  Turbines,  271. 


Kcniriugh  ;  Attaching  Tillers,  Cross- 
heads,  or  Quadrants  to  Rudder  Stocks, 
660. 

Ivennody-McGregor ;  Dr.ain  Valves  for 
Steam-engine  Cylinders,  669. 

Keyways  in  Shafts,  Device  for  Setting 
out  the  Position  of  ;  Shepherd,  692. 

Kochler  ;  Stop  Valves,  358. 

Kottusch  ;  Belt  Shifter  for  Pulleys,  61, 
583. 

Kugel  and  Gelpke ;  Centrifugal  High- 
pressure  Pump,  516. 

Kuhn  ;  Electrically  -  operated  Ships' 
Steering  Gear,  659'. 


Lake  ;  Apparatus  for  Raising  Submerged 

Objects  from  the  Sea,  547. 
Lake  ;  Disc  Valves,  692. 
Lake  ;  Grates  for  Furnaces,  380. 
Lake  and  Elliot ;  Screw  Jacks,  557. 
Lake  ;  Slide  Valves,  333. 
Lake ;  System  of  Submarine  Communi- 
cation, 53. 
Lang :  Loose  Headstock  for  Lathe,  445. 
Larsen  and  Wold  ;  Hauling  Winches  for 

Fishing  Lines,  54. 
Lathes,   Reversing   Feed    Motion   for  ; 

Pollock-Macnab,  380. 
Laycock ;    Hand    Brakes    of  Railway 

Vehicles,  109. 
Lee  and  Francis  ;  Wrenches,  Pliers,  Drill 

Holders,  &c.,  070. 
Lees  ;  Return  Steam  Traps,  269. 
Lewis  ;  Device  for  .\ssisting  Combustion 

in  Boiler  Furnaces,  629. 
Liebert ;  Hack  Saw  Blades,  444. 
Lifeboats  ;  Mayo,  060. 
Lion  ;  Buffers  for  Ships,  545. 
Lloyd  and  Downing;   Maniifacturo  of 

Pipe  Fittings,  422. 
Lobintz ;   Bottom  Tumbler  of  Bucket 

Dredgers,  188. 
Locomotive  Boiler  ;  McClellon,  518. 
Lock  Nuts  for  Screw  Bolts,  Screwed 

Rods,  &c. ;  The  Steel  Nut  and  Joseph 

Hamilton  Ltd.,  and  Hampton,  133. 
Longuemare  ;  Carburetters  for  Internal 

Combustion  Motors,  493. 
Lubricator  for  the  Slides  of  Engines  and 

Machines ;  Hambleton,  87. 
Lubricator;  Chapman  and  Knowles,  669. 
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Lubricator ;  Fluess,  270. 
Lubricator  ;  Maasey,  469. 
Lubricator,  Trier,  1S7. 
Lubricator ;  Tucker,  576. 
Lubricator  ;  Wallach,  22. 
Lubricator,  Steam  Engine;  Richmond, 
629. 

Lucas  ;  Pumps  for  Oil  Cans,  22. 


Machines  for  Forming  Screw  Threads  on 

Bolts,  Nuts,  etc. ;  Drou,  86. 
MackintoJh ;   Distributing   Valres  for 

Steam  Engines,  etc.,  713. 
Main  :  Rolled  Iron  and  Steel  Joists  or 

Girders,  245. 
Margowski ;  Tool  Holder  for  Turning 

Lathes,  22. 
Marine  Boiler  ;  Meitfort,  187. 
Marine  Boiler  ;  Jacobi,  548. 
Marks  ;  Plane  Iron  Adjusting  Device,  359. 
Massey  ;  Lubricators,  469. 
Maxim  ;  Shafts  of  Screw  Propellers,  21. 
May  and  the  Pulsometer  Engineering  Co. ; 

Pumps  for  Thick  Liquids,  157. 
Mayo ;  Lifeboats,  060. 
Mcintosh  ;  Screw  Propellers,  53. 
Meifort ;  Marine  Builer,  187. 
Melhuish ;    Internal    Combustion  En- 
gines, 244. 
Metallic  Packings  ;  Shaw,  156. 
Metallic  Packings  ;  Carter,  357. 
Merkt;   Mixing  Valves  for  Explotion 

Engines,  357. 
Metal  Boring  Tools ;  Taylor  and  Newbold, 

358. 

Metal  Tubes,  Manufacture  of ;  Beck  and 

Townsend,  421. 
McCiellon  :  Locomotive  Boiler,  518. 
McLean  ;  Prevention  of  Racing  of  Marine 

Engines,  412. 
Milling  Cutter  ;  Whitham,  668. 
Milne  and  Haete  ;  Pumps,  517. 
Miner  ;  Joint-making  Packing,  109. 
Mitchell  :  Spanner,  5i2. 
Mixing  Valves  for  Explosion  Engines  ; 

Merkt,  357. 
Moritz;  Expansion  Valves  and  Valve 

Ge.\r,  423. 

Morse  and  Shave;  Steam  Generators,  309. 
Moxon  ;  Internal  Co:nbustion  Engines, 
109. 

Moylan;  Hand-worked  Rock  Drill,  157. 


Nelson  and  Stewart ;  Slipper  Brake  for 

Railway  or  Tramway  Vehicles,  66S. 
Nesbit  and  Clowes  ;  Steam  Trap,  444. 


Ogden  ;  Steam  Trap,  629. 
Oil  Cans,  Pumps  for  ;  Lucas  22. 
Oil  Engines  ;  Crossley  and  Webb,  221. 
Oldfield   and   Another  ;    Drilling  and 
Boring  Machinery,  309. 


Packing  Rings  of  Pistons  ;  Dean,  86. 
Packing  Rings  of  Pistons  ;  Fletcher,  220. 
Packings  for  Stuffing  Boxes  ;  Walker, 
334. 

Pagan  ;  Pistons,  310. 
Pliillips  ;  Internal  Combustion  Engines, 
604. 

Pieper  ;  Apparatus  for  Indicating  at  a 
Distance  the  Position  of  a  Magnetic 
Needle,  52. 

Pine  ;  Rotary  Engines,  108. 

Pipe  Connection  txuder  Pressure,  Appara- 
tus for  Making ;  Clark,  604. 

Pipe  Coupliogs  ;  Temple  and  Rae,  559. 

Pije  Fittings,  Manufacture  of ;  Lloyd 
and  Downing,  422. 

Pistons  ;  Pagan,  310. 

Plane  Iron  Adjusting  Device  ;  Marks, 
359. 

Plummer  Blocks  or  Bearing  Brackets  for 

Shafts  ;  Bamtord,  423. 
Pneumatic  Haimner  ;  Pruner,  468. 
Pollock-Macnab  ;  Reversing  Feed  Motion 

for  Lathes,  380. 
Porter  ;  Compoiuid    Axle    for  Rolling 

Stock,  605. 
Pressure  and  Vacuum  Gauges  ;  Scliaffcr 

and  Budenberg,  109. 
Pressure  Gaugci ;  Birch  and  Paramorc, 

714. 

Pressure    Indicators ;    De    Dion  and 

Boulton,  62. 
Prevention  of  Smoke  in  Steam  Boilers 

and  other  Furnaces  ;  Wilson,  133. 
Prevention  of  liaciog  of  Marine  Engines  ; 

McLean,  412. 
Propelling  Navigable  Vessels,  Apparatus 

for  ;  Corbett,  412. " 
Propulsion     of     Navigable    Vessels  ; 

Stafford,  547. 
Protectors  for  Steam  and  Water  Gauges  ; 

Ranoe,  309. 
Protectors  for  Steam  and  Water  Gauges  ; 

Gruusley,  517. 
Pruner  ;  Pneumatic  Hammer,  468. 
Pulley  Coverings  ;  Webb,  311. 
Pulsating  Puinps  ;  Fox,  693. 
Pumps;  Milne  and  Haste,  517. 
Pumps  for  Oil  Cans  ;  Lucas,  22. 
Pumps  for  Thick  Liquids  ;  May  and  the 

Pulsometer  Engineering  Co.  Lim. ,  157. 


Pumps,  Tllaphragm ;  Hortsmann  and 
Fuller,  604. 

Pumps,  Pulsating  ;  Fox,  693. 

Punching  and  Cutting  Metal  Bars  of 
Irreeular  Sections,  Machine  Tools  and 
Appliances  for  ;  Ward  and  Wragg,  132. 


Ratchet  Braces,  Wrenches,  &c. ;  Irving 

and  others,  516. 
Backbam  ;  Steam  Engines,  270. 
Rail  Joints  ;  Hadfield  and  Jack,  491. 
Railway   Chairs   for   Flange    Rails ; 

Wrigiitson,  132. 
Railwiiy  Rail  Joints  ;  Clark,  156. 
Ranse  ;  Joints  of  Measuring  Rules,  558. 
Ranse  ;  Protectors  for  Steam  and  Water 

Gauges,  309. 
Rateau,  Soutter,  Haste,  and  Co.;  Shaft 

Couplings,  23. 
Reamers ;  Shaw,  311. 
Reavell ;  Air  Compressors,  381. 
Redford ;  Valves,  422. 
Reed;    Stuffing  Boies  with  Screwed 

Glands,  311. 
Regenbogen  ;  Fluid  Pressure  Turbines, 

557. 

Regulating  Valve;  Green,  380. 

Relief  Valves,  Automatic,  for  Locomotive 

and  other  Cylinders  ;  Drummond,  109. 
Relief  Valves,  Automatic  ;  Anderson,  605. 
Rene  ;  Spat  king  Plugs,  558. 
Renold  ;  Driving  Chains,  557. 
Return  Steam  Traps  ;  Lees,  269. 
Renter ;    Tiltiog  Device  fur  Foundry 

Ladles,  &c.,  134. 
Reversing    Feed  Motion    for   Lathes ; 

PoUock-Macnab,  380. 
Richardson ;    Controlling    Valves  for 

Steering  Engines,  581. 
Richmond  ;  Steam  Engine  Lubricators, 

629. 

Rieter ;  Double-acting  Pump,  557. 
Rivets,  Bolts,  iSic,  Manufacture  of;  Bone 

and  Reid,  269. 
Riveting  Apparatus  ;  Gunnel,  310. 
Robinson;  Stop  Valves,  310. 
Robertson  ;  Water-tight  Bulkhead  Doors, 

52. 

Robinson ;  Steam  Boilers,  297. 

Rock  Drill,  Hand-vrorked  ;  Moylan,  157. 

Rock-boring  Maeliine  ;  Black^^tt,  357, 

Rocking  Kiregrates  ;  Wilson,  628. 

Rock  Drills  ;  Burton,  670. 

Rolled  Iron  and  Steel  Joists  and  GirJer.=  ; 

Main,  240. 
Roller  IJearings  ;  Houldswortb,  109. 
Roller  Fluting  or  Grooving  Machines  ; 

Burton,  62. 
Rotary  Engines  ;  Pine,  108. 
Rota  y  Engines,  Pumps,  &c.;  Cook's  Air 

Compressors  and  Pumps  Ltd.,  87. 
Rowlocks  for  Boats  ;  Fenwick,  188. 
Rubber  Valves  ;  Thomas,  63. 
Ruth  and  WiUard  :  Wrench  and  Screw 

Plate,  BO-j. 


Safety  Device  for  Boilers,  &c.;  Biggin, 
468. 

Schaffer  and  Budenberg  Ltd.;  Pressure 

and  Vacuum  Gauges,  109. 
Schwehm;  Internal  Combustion  Engines, 

85. 

Scott ;  Steam  Generators,  491. 

Screw-cutting  Lathes ;  Brockie,  244.  ■ 

Screw-jacks  ;  Lake  and  Elliot,  557. 

Screw  Propellers,  Arrangement  of, 
Gotz»,  298. 

Screw  Propellers  ;  Carels,  299. 

Screwing  and  Tapping  Apparatus,  In- 
ternal ;  Hulton  and  Parselle,  629. 

Shaft,  Means  for  Measuring  the  Angle 
of  Torsion  of;  Denny  and  Johnson, 
605. 

Shaft  Coupling ;  Caird,  714. 

Shift  Couplings  ;  Barren,  244. 

Shaft  Couplings  ;  Rateau  and  Co.,  23. 

Shaft  Hangers  ;  Cresson,  110. 

Shafts  of  Sciew  Propellers  ;  Maxim,  21. 

Shaw  ;  Metallic  PacKing,  156. 

Shaw;  Beamer.s,  311. 

Shepherd  ;  Device  for  Setting  Out  the 

Positions  of  Iveyways,  69.'. 
Shepherd  ;    Turning    and  Machining 

Metal  Surfaces,  358. 
Ships'  Berths  ;  Chamberlain  and  Hall, 

298. 

Ships'  Governors  :  Jorgensen,  297. 

Ships'  Logs  ;  Hardingham,  298. 

Ships'  Logs;  Gillie,  660. 

Ships'  Propellers  ;  Williams,  53. 

Ships'  Propellers  ;  Von  Limbrick,  51. 

Ships'  Steering  Gear,  Electrically- 
operated  ;  Kuhn,  659. 

Siemens  Bros,  and  Co.  Ltd.  and  Berry  ; 
Brakes,  670. 

Simpkin ;  Expansion  Joint  for  Steam 
and  other  Pipes,  22. 

Simpson  ;  Hydraulic  Rams,  270. 

Sinkers  for  Marine  Sounding  Operations  : 
Thomas,  547. 

Slide  Valves;  Lake,  333. 

Smith  ;  Burner  for  Liquid  Fuel,  188,  221. 

Smitli ;  Governing  of  Explosion  Engines, 
468. 

Soames  and  Langdon-Davies  ;  Clutches, 
517. 


Solovieff ;  Cock  for  Water  Level  Indi- 
cator, 629. 

Spanners  ;  Anderson,  492. 

Spanners ;  Mitchell,  582. 

Sparking  Plugs  ;  Rene,  558. 

Speed  Changing  Mechanism ;  Clayton 
and  Sbuttleworth,  492. 

Spencer  ;  Tool  for  Bending  Pipes,  693. 

Sperryn  and  Wood  ;  Electrical  Switches, 
558. 

Springs  for  Indicating  Pressures  ;  Collins 

and  Smith,  24 1. 
Split  Col'ars,  Pulleys,  Couplings,  etc.; 

Huber,  87. 
Stafford  ;      Propulsion    of  Navigable 

Vessels,  547. 
Stay  Bolts  ;  Tate,  423. 
Steam  or  Explosion  Engines  and  Motors  ; 

James,  444. 
Steam  Boilers  ;  Robinson,  297. 
Steam  Boilers  ;  Thompson,  62. 
Steam  Boilers,  Locomotive  Type  ;  Haw- 
thorne, 221. 
Steam  Boilers,   Marine  Type ;  Inglis, 

357,  412. 
Steam  Engines  ;  Rackham,  270. 
Steam  Generators  ;  Brttnler,  134. 
Steam  Generators  ;  Fairweather,  381. 
Steam  Generators ;  Galloway  Ltd.  and 

Bayliss,  245. 
Steam  Generators  ;  Morse  and  Sliave,  309. 
Steim  Generators  ;  Scott,  491. 
Steam  Rollers  ;  Ayeling,  332. 
Steam  Trap  ;  Brooke,  468. 
Steam  Trap  ;  Buckley,  380. 
Steam  Trap  ;  Ogden,  629. 
Steam  Turbines ;  Illy  and  Buckholtz, 

467. 

Steam  Turbines  ;  Stumjjf,  156. 

Stearn  Turbines  ;  Taplin,  413. 

Steckle ;    Electric   Clutch   and  Brake 

Meelianiam,  157. 
Steel  Nut  and  Jos.  Hampton  Ltd.  and 

Hampton  ;  Lock  Nuts  for  Screw  Bolts, 

etc.,  133. 

Stewart ;    Expansion  Joint  for  Pipes, 

etc.,  445. 
Stop  Valves  ;  Brooke,  269. 
Stop  Valves  ;  Hamilton,  444. 
Stop  Valves;  Koch'er,  358. 
Stojj  Valves  ;  Robinson,  310. 
Straight- way  Valves  ;  Castleman,  222. 
Stuffing  Boxes  with  Screwed   Glands ; 

Reed,  311. 
Stumpf  ;  Steam  Turbines,  106. 
Submarine  Vessels  ;  Huguet  and  Miaart, 

546. 

Superheating  Steam,    Apparatus    for ; 

Hargreaves  and  Dixon,  693. 
Surface  Condensers  ;  Allen,  581. 


Tangye  and  Robson :  Internal  Combus- 
tion Engine,  422. 

Taplin  ;  Steam  Turbines,  423. 

Tate  ;  Stay  Bolts,  423. 

Taylor  ;  Jawed  Chucks,  22. 

Tayl  r  and  Newbold;  Metal -boring 
Tools,  358. 

Temple  and  McRae ;  Pipe  Couplings, 
559. 

Theilmann  ;  Thrust  Propellers.  413. 

Thomas;  Rubber  Valves,  63. 

Thomas ;  Sinkers  for  Marine  Sounding 

Oijerations,  547. 
Thompson;  Carburetters,  21. 
Thompson ;  Steam  Boilers,  62. 
Thornycroft  ;  Caiburetters  for  Internal 

Combustion  Motors,  270. 
Throttle     Valves     for    Steam  Engine 

Governors  ;  Allen,  557. 
Thrust  Propellers;  Von  Theilmann,  413. 
Tool  for  Ueuding  Pipes  ;  Spencer,  693. 
Tool  Holder  for  Planing,  Slotting,  Shap- 
ing,   and    Similar    Machine    Tools ; 

Bowers,  26'J. 
Tool  Holder  fur  Turning  Lathes  ;  Mar- 

gowski,  22. 
Tools  for  Facing  Boiler  Tube  Caps  and 

their  Seats  ;  Weinland,  245. 
Tools  for  Manufacturing  Nuts  for  Screw 

Bolts  ;  Bayliss,  Jones,  and  Bayliss  Ltd. 

and  Another,  582. 
Torpedo  Tubes,  Submerged  ;  Armstrong, 

Whitworth,  and  Co.  Ltd.  and  Boyle,  4 13. 
Trier  ;  Lubricator,  187. 
Twin    or    Multiple   Screw   Steamers ; 

Cousins,  659. 
Tucker  ;  Lubricator,  516. 
Tube  Joints  or  Couplings  ;  Brotherton, 

62. 

Ttirning  and  Machining  Metal  Surfaces  ; 

Shepherd,  358. 
Turning  Crank  Pins,  etc..  Apparatus  for; 

Gardner,  669. 
Turbines  ;  Emmet,  628. 
Turbines  :  Junggren,  270. 


Underwood  and  Hack;  Dividers,  Calipers, 
etc.,  693. 


Vacuum  Brake  Cylinders  ;  Brown,  87. 
Valves  ;  Barker  and  Sidebottom,  424. 
Valves ;  Fairweather,  445. 
Valves  ;  Redford,  422. 


Valves,    Device  for  Withdrawing  the 

CircuLir  Seats  of ;  Grassby,  21. 
Valves  for  Automatic  Vacuum  Brakes  ; 

Brown,  62. 
Valves  for  Compressed  Air  Machines,  etc.; 

Armstrong,  Whitworth,  and  Co.  Lim., 

and  Lloyd,  244. 
Variable  Speed  Gear  ;  Barber,  61. 
Vivinus  ;  Friction  Chitch,  409. 
Von  Limbrick,  Ships'  Propellers,  54. 


Washbune;  Automatic  Railway  Coup- 
lings, 334. 

Wahach  ;  Lubricators,  22. 

Walker ;  Packings  for  Stuffing  Boxes, 
334. 

Wanklyn  ;  Fuel  Economiserg,  133. 
Ward  and  Wragg ;    Machine  Tools  for 

Punching  .and  Cutting  Metal  Bars,  132. 
Water-tube  Boilers  ;  Cowan,  333. 
Water-tube  Boilers  ;  Gjers  and  Harrison, 

692. 

Water-level  Indicators  for  Steam  Boilers  ; 
Dtwrance  and  Wall,  468. 

Webb;  Pulley  Coverings,  311. 

Wehrle ;  Driving  and  Transmission 
Mechanism  for  Motor  Cars,  157. 

Weinland  ;  Tools  for  P'acing  Boiler-tube 
Caps  au(}  their  Heats,  245. 

Weller;  Valve-operating  Gearand  Govern- 
ing Mechanism  for  Explotion  Engines, 
86. 

Wheels    for  Railway    Vehicles,    etc.  ; 

Dearden,  85. 
Wheels  for  Railway  Vehicles,  etc.  ;  Jones, 

381. 

Whitham  ;  Milling  Cutter,  6f8. 
Williims;  Shi[s'  Propellers,  03. 
Wills  and  Evans  ;  Clutch  Mechanism,  109. 
Wilson ;  Means  for  the  Prevention  of 

Smoke  in  Furnaces,  133. 
WilsoQ  ;  Rocking  Fire  Grate,  628. 
Wolseley    Tool    and    Motor    Car  Co.; 

Combined    Means   for  Mechanically 

Operating  Inlet  and  Exhaust  Valves 

of  Internal  Combustion  Engines  and 

Igniting  the  Charge,  222. 
Wrench  and  Screw-plate  ;    Ruth  anl 

Willard,  605. 
Wrenches,   Pliers,   Drill  Holders,  &c.; 

Lee  and  Francis,  670. 
Wrightson  ;  Railway  Chairs  for  Flange 

Rails,  132. 


Ziircher  ;  Explosion  Engines  for  Auto- 
mobiles, 493. 
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Tookey  ;  Gas  Engines :  '1  heirAdvautages, 

Action,  and  Application,  251. 
Tookey ;  Oil  Engines  :  Their  Se'ection, 

Erection,  and  Correction,  405. 
Townsend  ;  Heating  and  Ventilating,  20. 
Turner;  Acetylene  Ga«,  491. 
Tutorial  Dynamics  ;  Briggs  and  Bryan, 
342. 

Tutorial  Statics  ;  Briggs  and  Bryan,  342. 


Universal    Electrical    Directory,   1901 ; 
Beryl,  427. 


Walker;  Practical  Kites  and  Aeroplanes, 
307. 

Water  Supply:  A  Student's  Handbook, 
193. 

Wheeler;  Friction  and  its  Reduction, 
427. 

Who's  Who,  1904,  194. 

Who's  Who  Year  Book,  1904,  194. 

Wireless    Telegraphy   and  Telephony ; 

Ernst,  20. 
Woodwork  Joints,  20 


X-Rays  Simply  Explained  ;  Howgravc- 
Grabam,  700. 


CORRESPONDENCE. 


Boiler  Explosion  Reports,  199. 
Boiler  Explosions,  Report  No.  1442,  88, 
111. 

Boiler  Testing,  312. 

Buildings,  Ventilating  and  Heating  of, 
008. 


Chilled  Car  Wheels,  519. 


Draught  in  Locomotives,  424. 


Electric  Passenger  Litt.s,  159,  223. 


Government  Stroke,  312. 


Heating  and  Ventilating  of  Buildings, 
608. 


Industrial  Efficiency,  Military  Training 
and,  IIL 


Joy's  Valve  Gear,  135. 


Leaves  from  a  Naval  Engineer's  Note 
Book  :— 

Mean-pressure  Formulse,  695,  716. 

Pistons,  336. 
Locomotives,  Draught  in,  424. 


Military     Training     and  Industrial 

Efficiency,  111. 
Modem  Railway  Wagon,  519. 


Naval  Engineer's    Note  Book,  Leaves 
from  a : — 
Mean-pressure  Formulie,  695,  716. 
Pistons,  330. 


Pistons  and  Piston  Rods,  336,  360. 


Railway  Wagon     Chilled  Car  Wheels, 
519. 


Ventilating  and  Heating  of  Buildings, 
008. 


QUERIES  AND 
REPLIES. 

Air  Compressors  :  Automatic  Device  for 
Regulaiing  the  Air  Pressure,  424. 

Angle  for  Hydraulic  Pump  Valve  Faces, 
200. 


Biiiler,  Treatment  of  Water  in,  632,  096, 
710. 

Boilers,  Heating  Surface  of,  88. 
Book  for  Board  of  Trade  Marine  Engi- 
neers' Examinations,  224,  248,  272. 
Boring  Gear,  Hand,  448. 
Boxing  Machine,  Automatic,  360,  520. 
Brown  s  Telemotor,  272. 


Card  Blanks,  Cutting,  24. 

Cast-iron  Bends,  Tees,  etc..  Standard 

Dimensions  of,  248. 
Cleaning  Marine  Boiler  Tubes,  584. 
Coal  Testing,  336,  383. 
Capper  Wire  Roses,  247. 
Corliss  Valve  Gears,  Book  on,  88,  272. 
Crank  Shaft  Governor,  200,  272. 
Cranks,  Sequence  of,  24,  64. 
Cut-off,  Points  of,  384,  448,  472,  495,  520. 
Cylinder  Casting,  248. 
Cylinder,  Diameter  of,  24. 
Cylinder  Dimensions,  247. 


Dishing  Iron  and  Steel  Plates,  Preseure 

for,  520. 
Dissociation  of  Steam,  24,  64. 
Draught  of  a  Vessel,  520. 
Dynamometer  for  Propeller  Thrust,  160, 

272. 

Dynamometer  Test  for  Propeller  and 
Engine  Efficiency,  671. 


Engine     Diagrams,  Non-condensing 

Cross-compound,  520,  560,  584. 
Evaporator,  224,  247. 


Falling  Body,  Pressure  Exerted  by,  448, 
496. 

Feed-water  Heater,  224. 

Flow  of  Water  Through  Pipes,  384,  447. 

Fusible  Plugs,  520,  671. 


Garage,  584,  608. 
Governor,  Crank  Shaft,  200. 
Governor,  Watt's,  88,  135,  159,  224. 


Hand  Boring  Gear,  448. 
Heating  a  Factory,  312,  360. 
Heating  Surface  in  Boilers,  88. 
Horse  Power  of  a  Vi  ssel,  520,  584. 
Hydraulic  Accumulator,  248,  336. 
Hydraulic  Accumulator,  312. 


Incandescent  Tube  for  Gas  Engines,  248. 


Joy's  Valve  Gear,  24.  64. 


Link  for  Reversing  Gear,  Length  of,  384, 
448. 


Pile  Driver,  24. 

Pipes,  Flow  of  Water  Through,  384,  447. 
Polishing  Brushes,  200,  224. 
Pumping  Water,  472,  5S4. 


Reversing  Gear,  Length  of  Link  for,  384, 
448. 


Sequence  of  Cranks,  24,  64, 

Sizes  of  Pipes,  560. 

Skin  Friction,  100,  272. 

Small  Coals,  Burning,  560. 

Speeds  and  Feeds  for  a  Large  Lathe,  218. 

Spiiug  Bearing,  224,  248. 

Steam,  Dissociation  of,  24,  64. 

Steam,  Weight  of,  384,  472. 

Steam  Pipes,  Sizes  of,  384. 

Syren,  88,  716. 


Tar  Varnish  for  Boilei  s,  360. 
Telemotor,  Brown's,  272. 
Treatment  of  Water  in  a  Boiler,  632,  696, 
716. 


Vacuum,  24. 

Vacuum  Gauge,  Test  of,  384. 


Watt's  Governor,  88,  135,  159,  224 
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INDEX. 


IX. 


Liquid    Fuel    Bunur,    Regulation  of; 

Clarkson,  405. 
Locknuts ;  JlcCulIock,  157. 
Locomotive  Boilers,  Means  for  Raising 

Steam  in  ;  Hughes,  22. 
Locomotives,  Filter  for  the  Feed  Pipes 

of  ;  Barrett,  332. 
Logue  and  Others  ;  Wire  Grips  or  Draw 

Tongues,  247. 
Lovekin  ;  Device  for  Relieving  Forces 

diie  to  Inertia  and  Weight  of  Valve 

Gsar,  109. 

Lontzky  ;  Internal  Combustion  Motors, 
157. 

Lubricating  Apparatus;  Heys,  491. 

Lubricating  Apparatus  for  Internal  Com- 
bustion Engines  ;  Hewitt,  406. 

Lubricating  Apparatus  for  Internal  Com- 
bustion Engines;  James,  445. 

Lubricating  Crank  Pins,  etc  ,  Means  for ; 
Conchemann,  2i.iS. 

Lubricating  Pad  for  the  Journals  of  Rail- 
way and  other  Axles  and  Shafts  ; 
Mooney  and  Others,  246. 

Lubricating  Valves  and  Cylindess  of 
Steam  Hammers;  Berry  and  Whit- 
taker,  309. 

Lubricator ;  Comock  and  Another,  693. 

Lubricator  ;  Elliott,  605. 

Lubricator;  McClure,  110. 

Lubricator,  Sight  Feed  ;  Grimes,  739. 


Machine  for  Cutting  Coal,  etc. ;  Kirkup 
and  Others,  692. 

Machine  Tools,  Driving  Mechanism  for  ; 
Hulse  and  Co,  and  Others,  109. 

Jfalezieux :  Carburetter,  694. 

Manley  ;  Stock  and  Die  for  Screw-cutting 
Lathe»,  221. 

Mann  ;  Vertical  Fire-tube  Boiler,  467. 

Marine  Screw  Propeller ;  Peck,  269. 

Marine  Signalling  by  Sound  Waves ; 
Lake,  189. 

JIarine  Torches ;  Johnson,  300. 

JIarks  :  Rowlocks,  547. 

McClure  ;  Lubricators,  110. 

McCiilluch  ;  Lock  Nuts,  157. 

AIcKenzie  ;  Fire  Arches  for  Furnaces,  446. 

McMuUen  and  Others ;  Internal  Com- 
bustion Engines,  lOS. 

McKae  ;  Tube  Expander,  333. 

McTear  and  Another  ;  Manufacture  of 
Metal  Tubes,  156. 

Means  for  Converting  Rotary  into  Re- 
ciprocating Motion ;  Johnson  and 
Another,  444. 

Mechanical  Stoker;  Cowan,  156. 

Mechanical  Stoker  ;  Hamler,  468. 

Meischke-Smith  ;  Apparatus  for  Driving 
and  Reversing  Motion,  110. 

Melhuish;  Internal  Combustion  Engines, 
44.5. 

Merritt ;  Carburetter,  669. 

Metal  Tubes,  Manufacture  of ;  McLear 
and  Another,  156. 

Metallic  Packings  ;  Beldam,  20. 

Miller  ;  Spanner  Wrenches,  134. 

Milling  and  Drilling  Machine,  Attach- 
ment for  ;  Angas,.  493. 

Mitchell  and  Another ;  Appliances  for 
Belt  Joint,  156. 

Mooney  and  Others ;  Lubricating  Pad 
for  the  Journals  of  Axles  and  Shafts, 
246. 

Mors  Societe  Anonyme  d'Electricite  et 
d' Automobile  ;  Explosion  Engine,  357. 

Motor  Cars,  Transmission  Gear  for;  Drake 
and  Another,  133. 

Motor  Engine,  Two-stroke  Cycle ;  St. 
,  George  Kirke,  207. 

MuUer ;  Tool  Holder,  582. 

Munoaster ;  Screw  Propellers,  52. 


Nicholson  ;  Means  for  Supplying  Oil  and 
Spirit  to  Internal  Combuston  Engines  • 
247. 

Noakes  and  Another ;  Stop  Valve  and 

Non-return  Valve,  580. 
Nut  Lock  ;  King  and  Another,  630. 


Oddie  ;  Duplex  Pumping  Engine,  357. 
Ogden  ;  Steam  Trap,  670. 
Oil  or  Gas  Engine  ;  Edwards,  133. 
Oil  and  Vapour  Burners  ;  Smith,  197. 
Operating  Water-tight  Bulkhead  Doors  ; 
Heathcote  and  Others,  547. 


Packing  for  Reciprocating  Rods,  Steim 
Tight ;  Clarkson,  407. 

Packing  for  Stuffing  Boxes ;  Crichton 
and  Another,  092. 

Packing  for  Stuffing  Boxes  ;  Klinger,  87. 

Packing  Rings  for  Pistons,  Sp  ing  ; 
Floyd,  468. 

Parallel  Vice  ;  Hollinquist,  51S. 

Parks  and  Co.  and  Others  ;  Anchors,  548. 

Parsons  Manufacturing  Co. ;  Automatic 
Forced-draught  Regulator,  332. 

Peck  :  JIarine  Screw  Propeller.  269,  301. 

Petrol  or  Gas  Engine  ;  Lemperlere,  605. 

Phillips  ;  -  Valve  Gear  for  Internal  Ex- 
plosion Engines,  581. 

Piat;  Means  for  Admitting  Air  to 
E.vpl'ision  Kiigines,  lOS, 


Pilkington  and  Co.  Ltd,  and  Gibbs ; 

Power  Hammers,  6.',  466. 
Pipe  Joint ;  Kanty,  133. 
Pipe  Joint ;  Libert,  469. 
Pipe  Joint ;  Shanks,  491. 
Pipe  Wrench  ;  Gesellschaft  fur  Werkzeng 

Industrie,  86. 
Pipe  Wrench  ;  Headson,  358. 
Piston  and  Piston  Valve  ;  Stayman,  517. 
Piston  for  Steam  Engines  ;  Starkey,  24"i. 
Pivot  and  Side  Bearers  for  Bogie  Trucks  ; 

Hoffman  Manufacturing  Co.  Ltd.  and 

Another,  604. 
Pneumatic  Caulking  Tools  ;  Keller,  629. 
Power  Hammer  ;  P.  Pilkington  and  Co. 

Ltd.  and  Gibbs,  62,  466. 
Power  Hammer,  Pneumatic ;  Graham, 

403. 

Pressure-reducing  Valve;  Waring,  157, 
331. 

Pressure-reducing  Valve  combined  with 
Safety  Valve ;  Hubner  and  Another, 
5S1. 

Price  ;  Bell  Buoys  or  Mark  Boats,  437. 

Propeller ;  Huber,  660. 

Propeller,  Marine  Screw  ;  Peck,  269. 

Propelling  Vessels  ;  Johnson,  300. 

Pulley  Block;  Agobiau,  158. 

Pulley  Block  and  Gin  ;  Dyne,  308. 

Pump ;  olarkson,  404. 

Pump;  Dellanna,  331.  , 

Pump,  Double-acting  ;  Grundal,  603\ 

Pump;  Edwards  Air  Pump  Syndicate 

Ltd.  and  Another,  490. 
Pump,  Variable  Stroke ;  Sinclair  and 

Others,  198. 
Pumping  Engine,  Duplex  ;  Oddie,  356. 
Pumping  Engine,  Direct-acting;  Att- 

wuod,  379. 
Purvie  ;  Wave  Motors,  659. 


Ranoeand  Others  ;  Steam  Separator,  222. 

Ranoe  and  Others  ;  Valves,  309. 

Kawarth ;  Apparatus  for  Holding  Steer- 
ing, Braking,  or  Lifting  Mechanism, 
515. 

Raw.sou  ;  High-pressure  Filter,  20. 
Reavellaud  Others  ;  Air  Comprea.sor,  446. 
Reducing  Valve  ;  Auld,  245. 
Reducing  Valve ;  Dewrance  and  Another, 
467. 

Regenbogen ;    Igniter    Mechanism  for 

Internal  Combustion  Engines,  378. 
Relief  Valves  for  Air  Compres-.ors,  etc.  ; 

Harrison  and  Others,  405. 
Rene  ;  Sparking  Plug,  658. 
Retarjiug    the    Speed    and  Steering 

Vessels  ;  Zerbe,  ISO. 
Regulating  Device  forExplosion  Engines; 

Koennecke,  693. 
Riche  ;  Chucks,  199. 

Richardson  ;  Directing  -  acting  Steata 
Engines,  332. 

Rjberts  and  Others ;  Internal  Combus- 
tion Engine,  558. 

Rock  Drill ;  Blajkett,  716. 

Rolls  for  Twisting  Drills ;  Denk  and 
Tafel,  198. 

Ropiquet ;  Electric  Igniters  for  Ex- 
plosion Motors,  157. 

Ross  and  Another  ;  Draught  Apparatus 
.  for  Furnaces,  693. 

Rotary  Disc  Valve  ;  Turnbull,  222. 

Rotary  Fluid  Pressure  Engines,  etc ; 
Lee,  628. 

Rotary  Steam  Engine ;  Allen,  134. 
Rotary    Steam    Engine ;     Baker  and 

Another,  197. 
Rotary  Steam  Engine,  Multi-cylinder ; 

Halsey,  694. 
Roth  ;  Lifting  Jack,  556. 
Rowlocks ;  Marks,  547. 


Safety  Valve  ;  .Hoy,  718, 

Sauvage  ,    Air    Brake     for  Railway 

Vehicles,  333. 
Schlesinger  ;  Screw  Jack,  670. 
Schmid-Roost ;  Ball  Bearings,  63. 
Schnoeckel;  Surface  Condenser,  308. 
Schurmann  ;  Attachment  for  Lattes  for 

Making  Cam  Grooves,  605. 
Scott ;  Lathes,  379. 

Screw-cutting   Latlies   and  Machines ; 

Daniel  Limited  and  Another,  516. 
Screw-cutting  Machines,  Cutting  Tools 

for;  K.  Gunther,  718. 
Screw  Jack  ;  Schlesinger,  670. 
Screw  Propellers  :— 
Dixon,  53. 
Muncaster,  52. 
Peck,  301. 
Smith,  52, 
Screws  and  Bolts  ;  Thompson,  694. 
Seal  and  Another ;  Internal  Combustion 

Engine,  356. 
Securing  Valves  or  "Clacks"  to  Valve 
Spindles ;   J.  Storey  and  Sons  and 
ily,  717. 

Seifert ;  Compensating  Device  for  Steam 

Pipes,  693. 
Sewell :  Apparatus  for  Cleaning  Tubes, 

etc.,  61. 

Shackelford  and  Another  ;  Tool  for 
Cutting  and  Expanding  Boiler  Tubes, 
605. 

Shaft  Haiigtv  Slu-et  Metal ;  L.ake,  492, 


Shaft  Hanger  ;  Levalley,  381. 

Shanks  ;  Pipe  Joint,  490. 

Sharjje  ;  Silencer  for  Petrol  and  Other 

Explosion  Engines-,  268. 
Ships'  Fenders  ;  Geddes,  660. 
Ships'  Rigging  Screws  ;  Hedderwick,  548. 
Ships'  Sidelights  ;  Dobbie,  659. 
Ships'  Telegraphs  ;  Walters,  300. 
Shore  ;  Feed-water  Heaters,  Condensers, 

etc.,  20. 

Signalling  Apparatus  for  Preventing 
Collision  ;  Blanc,  436. 

Silencer  for  Petrol  and  other  Internal- 
explosion  Engines  ;  Sharp;  268. 

Simpson  and  Others  ;  Steam  Super- 
heating Apparatus,  380. 

Sinclair  and  Others ;  Variable  Stroke 
Pumps,  198. 

Sliding  Jaw  Wrench  ;  Keller,  671. 

Slide  Lathes  ;  Hitchen  and  Others,  86. 

Slide  Valve  Gear  ;  Brown,  332 

Sluice  Gates  and  Valves  ;  Barr,  85. 

Smith  ;  Oil  and  Vapour  ISurners,  197. 

Smith  ;  Screw  Propellers,  52  . 

Smith ;  Stopping  Holes  in  Hulls  of 
Ships,  436. 


Societe  Anonyme  des  Automobiles  Aries; 

Carburetter,  84. 
Societe    Prancaise    des  Constructions 

Mecaniques    Anciens  Btablissement 

Gail ;    Exhaust    Valves  of  Internal 

Combustion  Engines,  63. 
Sounding       Apparatus,       Automatic ; 

Hatchard,  188. 
Sounding  Machine,  Deep  Sea;  Dobbie '53. 
Starkey ;  Pistons  for  Steam  Engines, 

245. 

Stayman  ;  Piston  and  Piston  Valve=,  517. 

Spanner  'Wrenches  ;  Miller,  134. 

Sparking  Plugs  for  Internal  Combustion 
Engines  ;  Kene,  558. 

Sparking  Device  for  Internal  Combustion 
Engines  ;  I'homijson,  110. 

Spear  and  Another  ;  Apparatus  for  Hold- 
ing and  Cutting  Pipes,  490. 

Speed  Varying  or  Reduction  Gearing  ; 
Fairfax,  220,  515. 

Spencer ;  Central  Buffer  and  Drawbar 
Gear,  516. 

Spencer  ;  Cooling  and  Charging  of  Ex- 
plosion Engines,  004. 

Sprowson  ;  Hydraulic  Valves,  198. 

Spur  or  Gear  Wheels,  Cutting  ;  H.  H. 
Lake,  710. 

Spur  Gearing ;  Deighton's  Patent  Flue 
and  Tube  Co.  Ltd.,  and  Mann,  309. 

Steam  Engine  ;  Elliott  and  Others,  445. 

Steam  Engine,  Direct  Acting  ;  Richard- 
son, 332. 

Steam    Engine,    Enclosed  High-speed, 

with  Forced  Lubrication  ;  Watson  and 

Another,  581. 
Steam  Geneiators  ;  Bethel,  111. 
Steam  Generators ;    Clarke,  Chapman, 

and  Co.  Ltd.,  and  Another,  669. 
Steam  Generators  ;  Couithard,  197. 
Steam  Generators ;    Hohenstein,  134 

157. 

Steam  Hammers,  Lubricating ;  Berry 
and  Walthew,  309. 

Steam  Jet  Blast  Apparatus  for  Locomo- 
tives, etc.;  Langer,  86. 

Steam  Raising  in  Locomotive  Boilers, 
Means  for  ;    Hughes,  22. 

Steam  Separator ;  -Ranoe  and  Others, 
222. 

Steam  Trap  :  Bosshardt,  557. 
Steam  Trap  ;  Ogden,  670. 
Steam  Trap:  Hill,  358. 
Steam  Turbine  ;  Kalbach,  629. 
Steering  Engines;  Alley,  61. 
Steering  Gear  for  Vessels,  Steam  ;  Brown, 
716. 

Steering  Machinery  ;  Brown,  21. 
Still  Steam  Trap,  358. 
Stock  and  Die,  and  Tool  or  Die  Holder 
for    Screw -cutting     Machines  and 
Lathes  ;  Mauley  ;  220. 
Stop  Valve  ;  Hamilton,  444. 
Stop  Valve  ;  Hopkin.son,  22,  221,  740. 
Stop  Valve  and  Non-return  Valve ;  Noakes 
■    and  Another,  580. 

Stopping  Holes  in  Hulls  of  Ships ;  Smith, 
436. 

Styczynski  and  Another;  Ignition  Device 
for  Explosion  Motors,  580. 

Submarine  Signalling  ;  Lake,  436. 

Submarine  Signals,  Apparatus  for  Re- 
ceiving ;  Lake,  301. 

Superheater;  Bjornstad,  556. 

Superheater  ;  Tinker,  517. 

Superheating  Apparatus  ;  Simpson  and 
Others,  380, 

Surface  Condenser ;  Alberger,  245."" 

Surface  Condenser  ;  Schnoeckel,  308. 

Surface  Condenser ;  Vicente,  718. 

Suspension  Hook  ;  Toirey,  110. 

Svensson  and  Another  ;  Chuck  for  Drills, 
337. 

Szorzewski ;  Diving  Apparatus,  660. 


Taylor;  Parallel  Bench  Vice,  133. 
Telegraph,  Ships' ;  Walters,  300. 
Thermostats,  Steam  Traps,  etc.  :  Wag- 
stafle,  220, 


Thompson  ;  Air  Pump,  628. 

Thompson ;  Screws  and  Bolts,  694. 

Thompson ;  Sparking  Device  for  Internal- 
combustion  Engines,  110, 

Thompson  ;  Valvc-optrating  Means,  446. 

Tinker;  Lancashire  and  other  Boilers, 
134. 

Tinker  ;  Superheater,  517. 

Tool  for  Cutting  and  Expanding  Steam 

Pipes,  Boiler  Tubes,  etc.  ;  Shakelfora 

and  Another,  605. 
Tool  Holder  ;  F.  Miiller,  582. 
Torrey  ;  Suspension  Hook,  110. 
Torsion  in  Rotating  Shafts,  Apparatus 

for  Measuring ;  Denny  and  Another, 

605. 

Tramway  Points;  Kneen,  310. 

Transmission  Gear    for    Motor  Cars 
Drake,  133. 

Trueman  and  Another ;  Lathe,  490. 

Tube  Beaders,  Application  of  ;  Wick- 
fcteed,  669. 

Tube  Expander  ;  McRae,  333. 

THbe  Expander  ;  Shackelford  and 
Another,  605. 

Turbine  Wheel><,  Apparatus  for  Manufac- 
turing ;  Ferranti,  580. 

Turbines,  Elastic  Fluid  ;  British  Thom- 
son-Hi.uston  Co.  Ltd.,  21,  85,  132. 

Turnbull ;  Rotary  Disc  Valve,  222. 

Turret  Lathes  ;  llartnesa,  62. 


Universal  Joint  for  Shafting  ;  Hoffman, 
221. 


Vacuum   Automatic    Brake  ;  Westin^;- 

house  Brake  Co.  and  Another,  582. 
Vacuum  Brake,  Valves,  Cylinders,  and 

Fittings  for;  Gresham  and  Others,  738. 
Valve  Gear    for    Direct-acting  Steam 

Engines  ;  Frikart,  557. 
Valve  Gear  for    Explosion    Engine?  ; 

Boult,  355. 
Valve  Gear    for    Explosion    Engines ; 

Briickert,  491. 
Valve    Gear    for    Explosion    Engines  ; 

Phillips,  581. 
Valve  Operating,  Means  for;  Thompson, 

446. 

Valve  ;  Ranoe  and  Others,  309. 

Valve ;  Lindemann,  62. 

Valves  and  Valve  Seats ;  Fletcher  and 

Another,  670. 
Valves,  Stop  Cocks,  etc.  ;  Higginson,  308. 
Variable  Speed  Gearing  ;  Abraham,  31C. 
Variable  Speed  Gearing  ;  Flinois,  245. 
Variable  Speed  Gearing  ;  Horstmannand 

Others,  491. 
Variable  Speed  and    Reversing  Gear ; 

Ideu,  199. 

Ventilators  for  Ships'  Holds  ;  Imray,  189. 
Vertical  Fire-tube  Boiler  ;  Mann,  470. 
Vicente;  Surface  Condenser,  716. 
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THE  TREND  OF  ENGINEERING  IN  1903. 

The  year  that  has  passed  cannot  vei-y  Avell  be  taken  as 
one  having  associated  with  it  any  marked  advance  pertain- 
ing to  engineering,  but  it  certainly  can  have  scheduled  to 
its  records  rejjorts  and  recomniendatioiis  sucli  as  probably 
no  other  year  has  brought  forth. 

Early  in  the  year  the  report^  of  the  Moseley  Industrial 
Coinniissioii  was  issued,  giving  the  personal  exjjeriences 
of  a  number  of  selected  men  capable  of  reporting  upon 
the  special  trades  of  this  country  as  against  those  in 
America,  and  while  every  allowance  must  be  made  for 
patriotism,  and  probably,  too,  for  jirejudice,  this  report 
will  stand  out  as  being  a  warning,  alike  to  men  and  tu 
masters,  to  mend  their  ways,  if  the  competition  in  most 
uf  the  industries  is  to  be  met  by  those  similarly  engaged 
at  home. 

On  the  one  hand,  employers  were  told  in  this  combina- 
tion report  as  to'  the  superior  arrangements  made  for  the 
men  iu  most  of  the  large  works  in  America,  and,  on  the 
other,  men  are  plainly  informed  that  in  America  there  is 
a  greater  amount  of  industi'y  associated  with  the  workers, 
and  a  more  strenuous  occupation  during  the  hours  that 
they  are  employed. 

The  I'epresentative  from  the  engineering  trade  con- 
sidered that  while  retaining  our  own  superior  characteristics 
uf  thoroughness,  and  while  continuing  to  have  regard  for 
certain  standards  for  life  and  conduct,  wc  might  nevertheless 
follow  the  lead  of  the  Americans  in  encouraging  inventive- 
ness and  initiative,  and  in  fully  utilising  machinery. 

Many  of  those  familiar  with  the  reports  that  have  been 
issued  concerning  the  advance  hi  engineering  works  in 
America,  in  Germany,  and  iu  Switzerland,  unhesitatingly 
affirm  that  such  advance  is  quitci  sutHcient  to  account  for 
the  loss  of  some  of  the  trade  that  at  one  time  was  con- 
sidered to  be  associated  solely  with  engineering  works  in 
this  cuunti-y.  All  the  Koyal  Commissions  or  any  other 
Commission  that  can  be  appointed  towards  rearranging 
fiscal  matters  will  fail  in  their  o'bjects  even  if  retaliatory 
methods  are  adopted,  unless  those  responsible  for  manufac- 
ture in  this  conntiy  are  as  keen  to  adopt  improvements 
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and  remodel  their  works,  and  to  encourage  new  projecfs 
as  tlieir  rivals  in  foreign  lands. 

The  development  of  marine  engineering  and  shijjbuild 
ing  that  is  particularly  to  be  noticed  as  having  arisen  durin<; 
1903  is  perhaps  not  so.much  due  to  the  introduction  of  the 
steam  turbine  tO'  vessels  as  the  recognition  V)y  those  con- 
cerned that  the  steam  turbine  was  in  every  respect  suitable 
for  such  purposes.  We  are  slow  in  this  countr}'  to  change 
from  one  form  of  motor  or  prime  mover  to  another,  and, 
although  the  Hon.  C.  A.  Parsons  had  long  since  demon- 
strated what  could  be  done  by  the  steam  turbine,  and  had, 
in  fact,  applied  it  most  successfully  to  marine  propulsion, 
it  has  taken  until  the  year  of  grace  1903  for  this  fact  to 
be  believed  by  those  in  a  position  to  encourage  its  adoption 
for  the  larger  commercial  and  for  the  more  important 
naval  vessels. 

Tlie  use  of  liquid  fuel  has  also  been  more  to  the  fore,  and 
has  received  greater  attention  during  the  past  year  than 
at  any  other  period.  The  experiments  that  were  conducted 
by  the  uaval  authorities  at  Washington  will  have  not  a 
little  to  do  with  the>  ultimate  lines  upon  which  liquid  fuel 
will  be  used  for  steam  generating  purposes,  seeing  that  it 
has  been  shown  conclusively  that,  alike  for  economy  in 
bulk  and  for  facilitj-  in  steam  raising,  it  possesses 
advantages  superior  to  those  of  ordinary  fuel. 

Water-tube  boilers  are  now  more  recognised  than  at  any 
time  past  ;  notwithstanding,  there  has  been  in  existence 
<juitc  long  enough  successful  types  of  such  steam  generators 
that  should,  by  their  success,  have  silenced  critics,  had 
not  prejudice  and  most  unreasoning  objection  been 
associated  with  those  who  opposed  then-  introduction  and 
challenged  their  supremacy.  The  official  trials  that  have 
been  conducted  by  the  Admij'alty  can,  unfortunately,  be 
referred  to  \>y  partisans  of  both  sides  who  wish  to  draw 
conclusions  favourable  to  their  own  opinions  and  arguments, 
as  the  conditions  were  not  altogether  such  as  to  bring  the 
l:est  j)oints  of  either  boiler  into  fair  competition,  although, 
in  our  opinion,  such  trials  unquestionably  demonstrated 
tlie  wisdom  of  the  naval  authorities  in  adopting  water- 
tube  boilers  in  the  manner  that  has  now  become  almost 
a  subject  past  criticism. 

With  a  view  to  remedying  the  inconveniences  of  some  oi 
the  objections  that  have  long  since  been  urged  against  our 
Patent  Office,  an  Act  has  been  passed  which  gives  to  tiic 
British  Patent  Office  the  right  to  examine  into  all  specifica- 
tions, and  to  report  as  to  their  novelty  oi'  otherwise  before 
jiatents  are  granted  for  the  same,  and  before  the  renewal 
fees  have  to  be  j>aid  thereon. 

Although,  however,  the  Act  is  passed,  this  examination  into 
specifications  for  the  purjjose  of  rejecting  those  api)lications 
containing  old  inventions  cannot  yet  be  taken  in  hand  hy 
the  Patent  Office,  owing  to  the  want  of  space  and  other 
difficulties  connected  with  the  staff  and  the  inner  working 
of  this  i)ublic  office,  so  that  it  is  not  likely  that  such 
examinations  will  take  i)lace  until,  at  the  earliest,  the 
beginning  of  1905. 

The  trend  of  thought  in  connection  with  engineering  is 
undoubtedly  towards  economy  in  administration  and  in 
facility  of  production  ;  these  two  points  can  only  be  secured 
by  sjiecialisatioii,  and  by  more  effective  systems  of  works 


management  and  commercial  c(>ntrol,  coupled  with  the 
adoption  of  improvements  and  new  methods  as  against 
those  tliat  have  hitherto  been  almost  miiversally  recognised 
as  the  standard  for  all  works. 


INJURIOUS  CONDITIONS  IN  WORKS;  ILLNESS  M^Y 
BE  AN  ACCIDENT. 

Those  employers  wlio  have  works  in  which  unhealthy  con- 
ditions exist  would  do  well  to  take  particular  notice  of  a 
decision  that  was  given  last  week  in  an  appeal  that  was 
made  under  the  Workman's  Compensation  Act  for  coiupon- 
sation  to  be  granted  to  the  widow  of  a  workman  who-ie 
death  had  been  caused  by  an  illness  that  arose  from  his 
employment,  but  not  from  that  which  was  generally  con- 
sidered to  be  an  accident. 

In  the  particular  case  in  c|uestion — which  is  valual^le  for 
its  features  in  illustrating  the  risks  that  employers  run  on 
the  one  hand,  and  the  protection  that  -workmen  M'ill  have 
on  the  other,  in  branches  of  engineering  where  noxious 
fumes  arise,  and  where  other  circumstances  are  such  as  (o 
render  the  workmen  liable  to  diseases  or  illnesses — the 
workman  was  engaged  as  a  wool  sorter  in  a  factory  at 
Kidderminster,  and  the  infected  wool  caused  poisoning  of 
his  system,  due  to  there  being  a  slight  abrasion  of  his  skin 
that  could  be  thus  readily  attacked.  The  County  Court 
Judge  held  that  the  workman,  who  had  a  pimj)le  on  his 
body,  the  ujtjjer  surface  of  which  was  broken,  contracted  a 
disease  called  anthrax  from  infected  wool,  and  that  in 
consequence  of  this  contraction  arising  during  the  course 
of  his  employment,  he  held  that  the  poisoning  was  an 
''  accident  "  within  the  meaning  of  the  Act,  and  compensa- 
ti(Hi  was  thus  awarded. 

In  uiDholding  this  decision,  tlie  Lords  Justices  held  that 
the  disease  arose  out  of  the  course  of  employment,  and,  as 
it  was  thus  contracted,  it  was  an  accident  within  the  mean- 
ing of  the  Act.  In  giving-  the  decision  the  Master  of  the 
Rolls  expressed  an  opinion  that  the  Avord  "disease"  meant 
that  which  was  "  already  in  the  workman,  and  which  the 
:  workman  In-ouglit  with  him  tO'  his  work  ;  but  it  did  not 
cover  an  accidental  catching  of  infection  or  the  receipt  ol 
a  ])low,  however  infinitesimal,  from  a  germ — that  was  to  say. 
tlie  incursion  of  a  germ  of  disease  into  the  body  while  the 
workman  was  at  his  work.  The  infected  wool  which  the 
workman  had  to  deal  with  was  the  direct:  cause  of  his 
catching  the  infection,  and  it  therefor©  fell  within  the  mean- 
ing ijf  the  Act,  which  was  to  cover  accidents,  and  compensv 
tion  was  tO'  be  awarded  ]jrecisely  as  though  the  man  iiad 
lieen  jiersonally  injured  as  the  result  of  that  obviously 
an  accident." 

Tliis  expression  of  opinion  confirmed  the  original  decision 
!  of  the  County  Court  Judge,  who'  had  stated  that  he  found, 
"as  a  fact,"  that  the  anthrax,  which  was  the  immediate 
cause  of  death,  Avas  caused  by  the  accidental  alighting  of  a 
bacillus  from  the  infected  wool  on  a  part  of  the  deceased's 
person  which  afi'orded  a  harbour  in  which  it  could  multijily 
and  grow,  and  so  cause  the  malignant  disease  and  conse- 
quent death.  There  was  no  distinction  in  principle  between 
I  the  accidental  entry  of  a  spark  from  an  anvil  or  the 
accidental  squirting  of  scalding  water  or  some  poisonous 
li(iuid  into  the  eye.    The  only  difi'erence  was  that  in  those 
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rases  the  foreign  substance  would  be  so  large  as  to  be  visible, 
while  ill  this  case  the  foreign  substance  is  microscopic. 

This  final  decision,  which  directly  brings  home  responsi- 
l)ilitv  for  unhealthiness,  should  lead  to  a  little  more 
ventilation  in  some  of  our  brass  foundi'ies,  and  possibly  to 
a  greater  attention  to  some  other  well-known  departments 
uf  engineering  works,  where  fans  could  be  well  introduced 
l'(ir  effecting  a  removal  of  injuriuus  fumes  and  dangerous 
metallic  dust  laden  air. 


NOTES  ON  NEWS. 


Oil  Engi.nes  fok  Launches. — coi-resijondent  of  the 
(I'hiftgow  Herald  gives  some  interesting  data  on  the  use 
(if  oil  engines  for  launches  in  America,  which  indicates  tiiat 
there  is  there  a  very  steady  progress  in  that  direction.  The 
difticulty,  of  course,  is  the  relative  cost  of  power,  but  the 
advantages  in  many  cases  more  than  compensate  for  this. 
Very  high  speeds  have  been  got  with  small  craft,  15  miles 
an  hour  liaving  been  attained  with  a  21ft.  boat;  but  the 
princii;al  advantage  is  the  fact  that  the  owner  of  the  boat, 
even  a  ladj^,  can  control  the  mechanism,  nO'  fireman  being 
necessary,  as  is  the  case  with  craft  with  a  steam  boiler. 
I'lven  when  oil  fuel  is  adopted  there  is  trouble  regulating 
tlie  supply.  With  the  light  oil  engine,  however,  a  boat  is 
as  easily  managed  as  a  motor  car.  It  is  not,  therefore, 
surjirising  to  note  several  cases  of  boats  and  large  launches 
with  light  oil  engines  exceeding  100  horse  power.  The 
mechanism  in  this  case  packs  into  a  nmcli  less  space  than 
almost  any  other  type  of  prime  mover.  Thus  in  the  case 
(if  a  75  ft.  steam  launch  with  water-tube  boilers  and  four- 
cylinder  engines  18  ft.  of  the  length  of  the  boat  is  required 
for  the  machinery,  the  engine  and  boiler  compartments 
being  the  full  width  of  the  craft.  A  light  oil  engine,  on 
the  other  hand,  does  not  require  more  than  12  ft.  of  the 
length  of  the  boat  and  5  it.  of  its  width.  Indeed,  twin- 
screw  engines  of  the  oil  type  do  not  occupy  more  than  the 
single-screw  steam  engine,  because  there  are  no  auxiliaries 
witli  the  former  type  of  machinery.  The  whole  of  the  boiler 
s|)ace  would,  of  course,  still  be  saved.  The  oil  engine 
weiglis  about  the  same  as  the  steam  engine,  but  as  there 
is  no  boiler,  the  net  result  is  a  reduction  equal  to  about 
•'W  per  cent  of  the  total  displacement  of  the  75  ft.  steam 
launch. 


UiGH-c:APAcrrY  Wagons  for  South  America. — ^Some  short 
time  ago  an  important  initial  contract  for  ilO  "high- 
capacity  ''  freight  wagons  for  the  Buenos  Ayres  and 
Rosario  Eailway  Company  was  divided  between  the 
Darlington  Wagon  and  Engineering  Company  Limited  and 
the  Metropolitan  Amalgamated  Railway  Carriage  and 
Wagon  Company.  This  order  has  just  now  been  increased 
to  l.OOO  wagons,  wliich  are  intended  for  use  in  the  con- 
veyance of  the  corn  and  other  general  traffic  of  the  Buenos 
Ayres  and  Rosario  Company,  who  operate  over  1,-300  miles 
of  railway  in  Argentina.  The  w^agons,  500  of  which  are 
to  be  erected  by  each  of  the  two  British  firms,  will  each 
be  .39  ft.  6  in.  in  length,  10  ft.  wide,  and  have  a  carrying 
capacity  of  40  tons,  and,  in  order  to  withstand  the  extreme 
elimatic  conditions  of  Argentina  are  to  be  provided  witli 
specially-designed  iron  roofs. 


KxPKRiMENT.s  ON  Eddy  CURRENTS. — A  curious  observation 
is  ]ioted  in  a  paper  with  this  title,  recently  read  before  the 
Newcastle  section  of  the  Institution  of  Electrical  Engineers 
by  Dr.  W.  M.  Thornton.  In  making  some  comparative 
experiment.s,  in  wliich  two  converters  were  connected  single- 
phase  and  driven  by  a  continuous  current,  taken  in  the  one 
case,  from  the  turbo-generator  set,  and  in  the  other  from  a 


dynamo  driven  by  a  double-acting  single-cylinder  engine, 
it  was  found  that  the  ratio'  of  output  to  input  of  watts  was 
several  per  cent  higher  in  the  former  case.  Since  the  test 
ill  both  cases  was  made  under  identical  conditions,  the 
observed  effect  could  not  be  due  to  instrumental  errors, 
and  on  applying  the  oscillograph  to  the  fields  it  was  found 
that  the  cyclical  variation  in  the  speed  of  tlie  reciprocating 
e.jgine  was  incieasing  the  eddy  current  losses  in  tiio 
machine,  and  the  difference  in  efficiency  became  theref(n-c 
intelligible. 


Submarines. — ^During  the  past  few  months  some  interest- 
ing experiments  have  been  made  with  the  three  Britisli 
submarines  now  lying  in  the  Devonshire  Dock,  the  last 
of  the  three  of  the  first  Ijatcli  of  submarines  built  for  the 
Admiralty  at  Barrow.  Tiiese  experiments  have  embraced 
not  only  the  question  of  submersion,  but  the  capability  of 
the  boats  to  guide  themselves  in  a  given  direction  under 
water,  and  the  best  means  to  be  adopted  whereby  the 
crews  of  these  boats  can  be  stipjjlied  with  pure  air  when 
the  boats  are  below.  Sufficient  experience  has  been  gained 
to  justify  the  fact  that  submarines  will  in  future  form  one 
of  the  necessaiy  features  of  naval  warfare,  and  by  degrees 
these  vessels  are  becoming  more  and  more  perfect.  During 
the  first  three  months  of  1904  Messrs.  Vickers,  Sons,  and 
Maxim  will  launch  from  their  Barrow  yard  nine  additional 
submarines,  which  will  embrace  many  improvements 
suggested  by  the  experiments  and  trials  of  the 
vessels  already  afloat;  and  a  tenth  submarine  is 
to  be  liuilt,  which  will  differ  in  many  essentials  from 
those  already  built  or  building,  but  generally  speak- 
ing all  these  vessels  are  of  the  improved  Holland  type,  for 
the  construction  of  which  Vickers,  Sons,  and  Maxim  hold 
tiie  British  patent. 


Water-tube  Boilers. — A  return  has  been  made  showing 
;  the  extent  to  which  water-tube  boilers  have  been  adopted 
I  in  various  navies,  and  the  types  in  use,  and  it  is  significant 
of  the  universal  approval  of  this  fonu  of  steam  generator 
that  they  are  responsible  for  the  steam  supply  for  warship 
machinery  aggregating  close  upon  five  million  horse  power, 
excluding  torpedo  craft,  where  this  boiler  is  a  necessitj-. 
The  power  of  the  boilers  in  such  vessels  is  equal  to  1,783,000 
indicated  horse  power.  These  enormous  totals  incidentally 
show  the  extent  of  warship  building  throughout  the  world, 
for  almost  the  whole  of  this  machinery  has  been  constructed 
within  ten  years.  Britain,  by  reason  of  her  dominance  in 
sea  power,  comes  naturally  first  with  1,721,000  indicated 
horse  power ;  France  is  second,  largely  because  in  this 
instance  water-tube  boilers  were  adopted  before  their  use 
was  recognised  as  advantageous  in  our  ships.  The  French 
water-tube  boilers  make  up  1,076,000  indicated  horse  power, 
the  principal  boilers  being  the  Belleville,  Niclausse,  and 
I  D'Allest.  Russia,  was  also-  early  in  applying  the  new 
principle,  and  here  the  total  is  560,000'  indicated  horse 
power,  almost  two-thirds  of  which  is  from  the  Belleville 
type.  The  United  States  make  a  good  fourth  with  494, OOH 
indicated  horse  power,  ajid  here  the  Babcock  and  Wilcox 
represent  333,000  indicated  horse  power,  the  Belleville 
being  entirely  absent.  In  Germany  also  this  type  figures 
little — only  in  two  cruisers,  the  Schulz,  a  production  of  the 
I    Fatherland,  151.700  indicated  horse  power,  sharing 

!  honours  with  another  home  design,  the  Durr,  which  repre- 
sents 119,000  indicated  horse  power.  Japan  has  186,500, 
premier  place  being  taken  by  the  Belleville,  which  is  also 
the  case  in  Italy,  where  the  total  is  121,000  hidicated  horse 
power.  In  Austria  the  Yarrow  boiler  is  used  for  78,000 
of  the  144,000'  indicated  horse  power.  Taking  those  first- 
class  Powers,  and  excluding  cases  of  doubtful  authenticity, 
tlie  Belleville  boiler  represents  over  two  million  horse 
power,  the  Babcock  and  Wilcox  526,300  indicated 
horse  power,  due  to  the  Bi'itisli  and  American  navies  ;  the 
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Niclausse,  wliiuli  is  iiliuost  uii  evuiy  sttiiids  for  433,701) 
indicated  horse  power.  Tlie  Yarrow  is  adojjted  for  205,700 
indicated  Iiorse  power,  half  of  which  is  on  account  of  use 
iu  British  ships.  Tlie  Thornycroft  and  Schulz  boilers, 
which  are  of  similar  tyj^e,  stand  for  338,700,  half  of  Avhich 
is  due  to  the  German  Navy.  The  Durr  boiler,  adopted 
only  ill  Germany  and  in  this  comitry,  totals  162,700  indi- 
cated horse  power.  The  Noriiiand  Sigaudy  and  Laird 
boilers,  of  similar  design,  are  adopted  for  168,400  indicated 
horse  power  ;  the  D'Allest  for  158,000  indicated  horse 
jjower,  the  Guyot,  another  French  type,  for  71,000,  the 
Reed  for  41,800  indicated  horse  ^Jower,  and  the  Blecliynden 
for  14,000  indicated  horse  i)Ower.  The  Yarrow  boiler  is 
adopted  by  three  secondary  Powers — Holland  for  76,500 
indicated  horse  power,  in  Sweden  for  52,500,  and  in  Nor- 
Avtiy  for  13,500.  Spain  has  various  types,  I'epresenting 
34,000,  and  Portugal  for  31,500  indicated  horse  power. 


C)bitujU{y  :  Sir  Wm.  Allan,  M.P. — ^We  i-egret  to  record 
the  death  of  Sir  Wm.  Allan,  M.P.,  who  died,  at  the  age  of 
66,  at  his  home  in  Sunderland  on  Monday  last.  He  began 
life  as  a  working  engineer,  and  served  both  in  the  navy 
and  in  the  mercantile  marine.  He  afterwards  was 
manager  of  the  North-Eastern  Engineering  Company,  and 
later  was  the  head  of  the  Scotiai  Engineering  Works,  which 
a  year  or  two  ago  became  amalgamated  Avith  Messrs.  West- 
garth,  Pichardsoii,  and  Company,  of  Hartlepool.  He  Avas 
also  chairman  of  the  Albyn  Line.  The  continued  attacks 
that  he  made  in  the  House  of  Commons  against  the 
Belleville  boiler,  and  his  strong  advocacy  of  the  Scotch 
multitubular  boiler  for  the  miAy,  made  him  well  known 
throughout  the  engineering  ijrofession. 


THE  INSTITUTION    OF    CIVIL  ENGINEERS. 


At  the  ordinary  meeting  on  Tuesday,  the  22nd  December, 
Sir  William  H.  White,  K.C.B.,  president,  in  the  chair,  a 
paper  read  Avas  On  the  liesistance  of  Plane  Surfaces  in  a 
Uniform  Current  of  Air,"  by  T.  E.  Stanton,  D.Sc, 
Assou.M.Inst.C.E. 

The  paper  dealt  with  the  results  of  exijeriments  made  in 
the  engineering  department  of  the  National  Physical 
Laboratory  on  the  distribution  and  intensity  of  the  pressure 
on  thin  jjlates  and  combinations  of  plates  jjlaced  in  a 
uniform  current  of  air,  and  is  intended  as  the  tu"st  part  of 
a  research  on  the  nature  and  distribution  of  the  pressure 
of  the  wind  on  structures.  By  a  uniform  current  of  air 
is  meant  a  current  in  Avhat  is  knoAvn  as  "  eddying  motion  " 
as  distinguished  from  stream-line  motion,  the  mean  velocity 
at  any  point  in  the  direction  of  floAV  being  uniform  across 
the  current.  This  condition  of  motion  is  considered  to  be 
the  nearest  approximation  to  that  of  winds  of  fairly  high 
intensity.  The  main  object  of  the  present  researcli  Avas 
to  determine,  if  possible,  a  general  relation  betAveeii  the 
velocity  of  the  current,  the  dimensions  of  the  plates,  and 
the  resultant  pressure-,  as  it  Avas  felt  that  experiments  in 
the  open  air  could  not  be  undei'taken  Avith  any  prospect 
of  success  until  some  genei-al  relation  of  the  kind  had  been 
established.  The  results  of  the  experiments  sIioav  that, 
under  the  given  experimental  conditions,  a  definite  relation 
of  the  kind  existed,  and  may  be  stated  thus :  For  similar 
and  similarly  situated  plates,  or  combinations  of  plates  in 
a  uniform  current  of  aii",  the  intensity  of  pressure  is  the 
same  for  the  same  velocity  of  cui'i'ent  and  general  atmo- 
s])heric  conditions.  On  the  assumption  that  the  motion 
of  the  wind  approximates  to  that  of  a  uniform  current  as 
defined  above,  the  aboA^e  relation  sIioavs  that  the  distribu- 
tion and  intensity  of  the  pressure  of  the  Avind  on  structures 
may  be  studied  experimentally  by  means  of  models  of  the 
structure's  set  up  in  a.  current  of  air  ]iroduccd  by  means 
of  a  fan,  as  in  the  present  case. 


THE    CONSTRUCTIONAL    DETAILS  OF 
MODERN  LOCOMOTIVES. 

By  CuAKLKs  S.  Lake. 
PART  11. 

Cylinder  and  Wheel  Arrangemems. 

The  subject  matter  to  be  dealt  Avith  in  tliis  portion  of  the 
articles  relates  to  a  feature  in  locomotive  construction 
Avhicli  might'  Avell  be  divided  up  into  innumerable  sections, 
and  sub-divided  again  almost  indefinitely,  did  space 
permit.  Indeed,  if  dealt  Avith  exhaustively,  it  Avould 
embrace  every  known  type  of  locomotive,  from  the  smallest 
example  of  the  contractors  engine  to  the  largest,  of  the 
many  monster  creations  of  the  present  time.  A  few  of 
the  principal  arrangements  in  each  division  Avill,  however, 
suffice  to  exemplify  modern  standards  in  this  connection, 
as  ap])lied  to  l''uroj)ean  and  American  practice. 

British  designers,  in  the  main,  still  adhere  to  Avhat  is 
sumctinies  termed  the  "standard"  cylinder  and  Avheel 
anangenicnt  for  express  passenger  locomotives.  The 
cylinders,  two  in  number,  are  placed  between  the  frames, 
and  drive  the  cranked  axle  of  the  foremost  pair  of  driving 
wheels,  Avhicli  are  coupled  to  a  second  pair  behind  the 
firebox,  the  leading  end  of  the  locomotive  being  carried 
upon  a  four-wheeled  bogie  truck.  This  method  possesses 
certain  adA'antages,  and  is,  moreover,  capable  of  alteration 
with  I'egard  to  cylinder  location,  Avhilst  retaining  the  same 
disposition  of  the  Avheels.  Either  inside  or  outside 
cylinders  (or  both,  conjointly)  may  be  used  Avith  equal 
facility  Avhere  desired,  and  for  those  descriptions  of  iraftic 
which  do  not  call  for  the  very  highest  development  of 
tractive  effort  as  Avell  as  maintained  speed,  probably  no 
better  type  than  the  4 — 4 — 0  type  could  be  found. 
British  locomotive  superintendents,  AA'hose  engines  operate 
over  sections  abounding  in  steep  gradients,  are  largely 
resorting  to  the  4 — ^6 — ^0  type,  however,  retaining  so  far 
as  is  |i(jssible,  the  same  Avheel  diameters  as  they  provide 
in  the  4  4 — 0  type,  and  thus  gaining  enhanced  adhesive 
poAver  Avithout  sacrificing  any  very  large  percentage  of 
sjjeed  capability;  in  fact,  Avhatever  slight  loss  of  speed 
tliere  may  be  on  the  level  and  doAvnhill  is  amply  made  up 
by  sujjerior  Avork  on  the  up  gi'ades,  Avhen  the  resistance 
of  the  traiii  is  more  easily  overcome  by  the  aid  of  the 
extra  coupled  Avheels,  and,  further,  a  quicker  acceleration 
at  starting  (and  consequently  a  saving  of  time)  is  effected 
in  the  initial  stages  of  a  run  when  the  4 — ^6 — 0'  type  of 
engine  is  enqjloyed. 

The  Avriter  has  at  various  times  been  permitted,  through 
the  courtesy  of  some  of  the  leading  locomotive  superin- 
tendents, to  travel  upon  the  engines  in  use  upon  their 
respective  lines,  Avith  a  vieAv  to  noting  the  work  ijerformed 
by  sundry  classes  of  locomotiA^es.  The  data  collected  has 
shoAvn  that  some  remarkable  results  are  being  obtained 
from  the  4 — ^6 — 0  engines  in  the  matter  of  speed,  and  also 
that  tlie  type  is  a  highly  reliable  one,  as  might  be 
expected,  under  all  circumstances  involving  the  haulage 
of  heav}^  ti'ains  under  conditions  unfavourable  to  fast 
running. 

On  the  other  hand,  the  Avriter  has  also  recorded  some 
exceptional  performances  by  four-coupled  engines,  notably 
upon  the  Great  Central  and  London  and  South-Western 
Raihvays,  in  both  cases  Avith  substantial  loads,  in  hilly 
disti'icts  in  the  north  and  west,  and  it  is  clearly  demon- 
strated that  the  4 — 4 — 0  ty\)e  has  still  a  lengthy  career 
before  it.  Where  the  type  is  fully  equal  to  negotiating 
the  grades  of  the  district  in  Avhich  the  engines  are 
enqDloyed  it  is  advantageous  to  use  it,  the  smaller  cost  of 
construction  and  lesser  Aveight  being  arguments  in  favour 
of  this  course  being  folloAA'^ed. 

Another  type  of  locomotive  Avhich  is  steadily  groAving 
in  popularity  in  this  countiy  as  well  as  abroad,  is  that 
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known  as  the  '  Atlautic "  or  i — 4 — 2  type,  with  either 
inside  or  outside  cylinders  or  a  combination  of  both 
arrangements.  The  advantages  claimed  for  this  type  have 
a  heady  been  bet  forth  by  the  present  writer  in  the  pages 
of  The  Practical  Engineer  when  dealing  with  the  subject 
of  British  and  Continental  locomotive  types.* 

For  working  goods  traffic,  engines  with  six  wheels 
coupled  and  inside  cylinders  are  largely  employed  in  this 
countiy,  but  many  designers  are  now  introducing  the  eiglit 
wlieels  coupled  type  for  the  heaviest  woi'k. 

The  cylinder  and  wheel  arrangements  in  "  tank  "  engines 
are  very  numerous.  Perhaps  the  most  popular  of  all  is 
that  which  provides  four-coupled  wheels  leading  and  a  trail- 
ing bogie  under  the  cab,  the  cylinders  being  inside.  Radical 
departures  from  this  practice  are  to  be  found  upon  the 
Great  Eastern  and  Great  Northern  Railways,  where  Mr. 
Holden  and  Mr.  Ivatt  respectively  have  designed  ten-wheeled 
tank  engines — in  the  foiiner  case  with  all  the  wheels  coupled, 
and  in  the  latter  with  four  out  of  the  five  pairs  similarly 
connected  together.  At  the  time  of  writing  neither  of  these 
engine's  are  in  regular  working,  but  both  should  be  capable 
of  developing  extreme  power  and  possess  high  accelerative 
qualities. 


In  cases  where  two  cylinders  only  are  employed  with  the 
4 — 4 — 0  type  of  engine,  the  preponderance  of  opinion  in 
this  country  is  in  favour  of  placing  them  between  the  frames. 
With  more  than  fom'  coupled  wheels,  however,  it  is 
generally  considered  preferable  to  locate  them  outside  the 
frames  in  passenger  locomotives.  Unless  this  is  done  in 
cases  where  six-coupled  wheels  of  a  greater  diameter  than 
5ft.  Gin.,  or  6ft.  at  the  outside,  are  used  in  conjunction 
with  a  leading  bogie,  the  boiler  barrel  has  to  be  very  greatly 
extended,  as  tlie  first  pair  of  coupled  wheels  must  necessarily 
be  the  driving  pair,  in  order  to  get  an  adequate  length  of 
connecting  rod ;  but  with  the  same  wheel  an-angement  and 
outside  cylinders  the  middle  pair  of  wheels  become  the 
drivers,  and  the  comiecting  rod  may  have  1 1  ft.  centres,  or 
even  more,  without  having  the  effect  of  increasing  the 
boiler  length  beyond  what  is  normal  for  ten-wheeled 
locomotives. 

The  difficulty  with  inside-cylinder  engines  is  to  arrange 
for  cylinders  of  large  diameter  with  the  steam  chests 
between  them. 

Unless  this  can  be  done,  the  valves  either  have  to  work 
above  the  cylinders,  through  the  medium  of  a  rocking  shaft, 
or  at  a  steep  angle  of  inclination  below  them,  to  both  of 


Fig.  10.-  S.  E.  and  C.  Railways.    Arrangement  of  Cylinders,  Muliou.  die,  of  T'oui- Wheels- Coiiplcd  Express  Locomotive. 


On  the  Great  Western  Railway  a  '  Consolidation  "  type 
locomotive  has  made  its  appearance.  This  engine  has  eight 
wheels  coupled  and  a  leading  two-wheeled  truck,  a  six- 
wheeled  tender  of  the  company's  standard  pattern  being 
provided.  The  engine,  which  is,  of  course,  intended  for 
the  heaviest  class  of  goods  traffic,  has  outside  cylinders 
with  connecting  rods  operating  the  third  pair  of  coupled 
wheels.  The  same  company  have  also  a  '\  Mogul  "  tj'pe  of 
engine — i.e.,  six  wheels  coupled  and  a  leading  pan-  of 
wheels — in  goods  service,  whilst  a  further  design  has  six 
wheels  coupled  as  before,  but  a  four-wheel  bogie  instead 
of  the  one  pair  of  leading  wheels.  Botli  these  classes  are 
provided  with  inside  cylinders. 

The  question  of  cylinder  location  is  not  by  any  means 
entirely  one  of  individual  fancy,  as  some  might  suppose. 
We  hear  occasionally  of  such  and  such  a  designer  being 
an  "  inside-cylinder  man,"  whilst  another  is  spoken  of  as 
being  imwilling  to  depart  from  the  practice  of  using  the 
outside  position. 

Designers  are  being  more  or  less  compelled  to  abandon 
inside  cylinders  as  the  size  and  power  of  locomotives 
increase.  Considerations  of  space  play  a  very  important 
part  in  the  design  of  a  locomotive  of  the  largest  class  now- 
a-days.  Of  course,  where  there  are  more  than  two  cylinders 
no  option  exists  but  to  place  two  of  the  number  outside  the 
frames,  unless  one  is  prepared  to'adopt  the  "  inside  tandem  " 
arrangement,  which  is  very  unusual,  and,  in  the  writer's 
opinion,  a  highly  undesirable  plan. 

*  Practical  Eiffinee<;  1903,  June  19th,  page  689. 


which  methods  many  designers  are  opposed,  and  they  prefer 
to  place  the  cylinders  outside  the  frames,  and  thus  have 
anqjle  roo-m  at  their  disposal  for  the  steam  cliests  inside  the 
frames. 

Upon  the  Continent  the  four-cylinder  balanced  compound 
type  of  locomotive  is  largely  in  favour,  and  its  introduction 
in  this  country  is  a  noticeable  sign  of  the  times.  Mr.  Webb 
adopted  this  form  of  engine  as  long  ago  as  1897,  but  in  his 
case  he  placed  the  cylinders  all  in  line,  whereas  the  majority 
of  Ijalanced  compounds  across  the  Channel  have  separated 
cylinders  with  independent  distributions.  In  both  cases, 
however,  the  principle  involved  is  the  same. 

In  the  United  States  the  abhorrence  felt  towards  the 
1  crank  axle  has  barred  the  way  to  the  introduction  of  the 
I  four-cylinder  balanced  arrangement,  but  this  prejudice  is 
slowly  disappearing  before  the  knowledge  of  the  continued 
popularity  and  increasing  introduction  of  the  t}^e  on 
European  railways.  There  have  long  been  four-cylinder 
compound  locoinotives  in  the  United  States,  but  they  have 
always  been  on  the  "  Vauclain "  system  of  superposed 
cylinders,  all  fonr  of  them  being  outside  the  frames,  with 
one  crossliead  and  connecting  rod  to  each  pair. 

They  are  now,  however,  beginning  slowly  to  realise  in 
America  that  crank  axles — built  up  or  other-wise — are  not 
continually  breaking,  as  has  been  imputed,  and  what  the 
simple  two-cylinder  "  inside-connected  "  engine  has  failed, 
in  all  the  years  of  its  long-continued  popularity  in  this 
country,  to  do  is,  unless  appearances  are  very  deceptive, 
being  surely  brought  about  by  the  four-cylinder  type,  whicli 
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is  duly  making  its  appearance  upon  transatlantic  railways 
amidst  a  general,  if  somewhat  belated,  chorus  of  approval, 
alike  from  engineers  and  the  technical  press  of  the  country. 


CXCiriaers 


Fig.  is  (No.  1).— Great  Central  Railway.     Wheel  Arrangement  of  Single 
Ex^-rcsi  Locomotive  (4—2—2  Type). 

It  is  not  to  be  expected  that  the  prejudice  referred  to 
will  wholly  vanish  at  the  outset  of  the  new  order  of  tilings; 
indeed,  the  following  quotation  from  the  recent  utterances 


material  by  the  manufacturers  of  the  crank  shafts  of  many 
of  our  fine  war  vessels,  and  it  was  made  without  specifica- 
tions, entirely  upon  the  honour  of  the  makers  to  furni.sh 
the  best  that  their  experience  and  skill  can  produce.  If 


Fio.  18  (No  4).— Nortli-Eastern  Railway.     Wheel  Arrangement  of  Six-coupled 
Express  Locomotive  (1—0  -0  Type). 

tliis  axle  meets   the    reciuirements,    tlie    engine  seems 
sure  to  be   the  beginning  of  a   new  dispensation,  the 
importance  of  Avhicli  is  not  likely  to  be  over-estimated." 
The  above  remarks  appeared  in  tlie  early  part  of  last 


Fir.  IS  (Xo.  2).— Midland  Railway.     Wh  el  Arrangement  of  Four-coupled  Express  Loomotive  (4-4-0  Type). 


of  the  editor  of  one  of  the  leading  American  engineering 
journals  upon  the  subject  tends  toi  prove  the  contrary,  and 
to  show  that  the  mistrustful  feelings  still  exist,  but  are 


Fig.  18  (No.  3)  —Great  Northern  Railway.    Wheel  Arrangement  of  Atlantic 
(4—4 — 2  Type)  Express  Locomotive. 


becoming  modified  as  time  proceeds.  Commenting  upon 
tlie  introduction  of  the  four-cylinder  type  of  engine  on  the 
"plant"  system  of  railways,  the  writer  said:  — 


year,  and  as  tlie  engine  seems  to  be  giving  every  satis- 
faction, and  is,  moreover,  being  followed  by  others  of  a 
similar  description,  not  only  upon  the  "  plant,"  but  also 
upon  other  railway  systems  in  the  Stateis,  it  is  reasonable 
to  assume  that  the  principal  objections  to  the  crank  axle — 
a  feature  whicli  has  stood  the  test  of  years  in  European 
countries — ^are  in  a  fair  way  towards  being  partially,  if  not 
wholly,  overcome  on  the  other  side  of  the  Atlantic. 

In  America  a  much  higher  development  of  ceitain  other 
features  of  locomotive  construction  is  noticeable,  especially 
in  the  matter  of  wheel  arrangements,  for  instance.  The 
easiest  way  to  recognise  this  fact  will  perhaps  be  to  examine 
the  diagrams  appealing  herewth,  when  it  will  be  clearly 
seen  that,  in  this  particular,  matters  have  been  advanced 
to  a  stage  far  exceeding  that  reached  in  this  country, 
although  upon  the  Continent  some  few  instances  of  similar 
methods  to  those  employed  in  the  States  are  to  be  found 
in  apparently  successful  operation. 

The  reader's  attention  is  now  directed  to  the  specified 


Fn:.  19  (  '0.  5.)-Lindou,  Brighton,  and  South  Ciast  Railway.    Six-couplod  Goods  Engine  (0-6—0  Typs). 


"  There  seems  to  be  one  drawback  to  this  design,  viz.,  !  examples  which  have  been  selected  to  illustrate  modern 
the  crank  axle.  A  great  deal,  therefore,  depends  upon  this  j  contemporary  practice  in  that  branch  of  locomotive  con- 
important  member.    This  axle  was  made  of  the  best-known    I  struction  with  which  we  are  at  present  dealing. 
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Fig.  10  shows,  ill  plan,  the  general  arrangement  of 
cvliaders  and  wheels  of  one  of  the  large  four-coupled  bogie 
express  locomotives  designed  by  Mr.  H.  S.  Wainwright  for 
tlie  South-Eastern  and  Chatham  Kailways.  This  arrange- 
ment is  of  the  tyi>e  already  referred  to  as  the  "  standard  " 
arrangement,  with  cylinders  and  steam  chests  cast  in  one 
and  placed  between  the  frames  under  the  smokebox,  the 
first  pair  of  coupled  wheels  being  the  drivers,  and  the  trail- 
ing pair  (not  shown)  being  located  behind  tlie  firebox.  The 
cylinders  in  this  design  are  19  in.  diameter  by  26  in.  stroke, 
and  the  valves  are  of  the  ordinary  flat  pattern,  worked 
direct  from  the  eccentrics  without  any  recourse  being  had 
to  rocking  levers  or  other  secondary  mechanism  such  as 
would  be  necessary  if  they  were  placed  above  the  cylinders. 


ALUMINIUM   BRONZE  FOR  SMALL  WORK. 

By  Walter  J.  Mat. 

With  this  alloy,  when  used  for  heavy  castings,  roughly  a 
mixture  of  90  per  cent  copper  and  10  per  cent  aluminium 
gives  excellent  results ;  but  when  small  castings  are  made 
tlie  percentage  of  aluminium  proves  too  high,  and  at  times 
segregation  takes  place  rather  too  prominently.  For  small 
castings  it  is,  for  this  reason,  better  to  use  about  9i  per 
cent  copper  and  6  per  cent  aluminium  wliere  very  clean 
regular  metal  is  needed,  and  it  is  better  to  use  clean  tough 
sheet-copper  scrap  than  eitlier  ingot  or  electrical  copper, 
for,  although  sheet  copper  may  not  be  so  pure  chemically, 
I   it  gives  better  results.    In  some  cases  1  per  cent  or  2  per 


Fig.  19  (No.  6.)— LonJuu  and  North-Weste'  u  Railway.    Thiec-cyliudur  Compound  Eight-couplud  Coal  Engine  (0—8-  0  Type). 


Fig.  19  (No.  7)— South-Eastern  and  Chatham  Railways.    Four-coupled  Bogie  Tank  Engine. 


Fio.  19  (No,  S.)— French  E.istcrn  Railway.    Fovir-cylinder  Balanced  Compound  E.\prcss  Locum'jtive. 


The  arrangement  is  a  very  compact  one;  the  cylinders 
form  a  rigidly  secure  means  of  staying  the  frames,  and, 
moreover,  by  virtue  of  their  position  below  the  smokebox, 
they  are  protected  from  the  more  immediate  cooling  effects 
of  the  atmosphere,  aaid  thus  the  risk  of  condensation  is 
reduced,  and  more  work  obtained  from  a  given  volume  of 
steam. 

There  are  a  large  number  of  similar  engines  at  work  upon 
the  railway  system  in  question,  and  they  are  found  to  give 
every  satisfaction. 

(To  he  continued.) 


The  Western  Railway  of  Fiance  lias  adopted  electric  heating 
for  their  special  "  corridor "  trains,  after  an  extended  series  of 
tests.  Each  car  is  to  be  equipped  with  10  electric  heaters,  of 
the  foot-warmer  type,  which  will  be  arranged  in  two  circuits 
of  five  each. 


cent  of  good  ingot  zinc  may  be  used  in  addition  tO'  the 
aluminium ;  but  this  metal  must  not  be  overdone,  and 
test  bars  of  the  alloys  should  always  be  kept. 

In  making  aluminium  alloys,  it  should  be  made  a  rule 
to  us©  new  crucibles  at  first,  and  to  keep  them  for  this 
particular  alloy.  Plumbago  crucibles  are  best,  and  they 
should  be  kept  smooth,  and  well  dusted  with  pure  plumbago. 
Melting  should  be  done  under  crushed  charcoal,  and  the 
pots  should  only  be  about  three-fourths  full  of  molten 
metal,  as  a  reducing  atmosphere  should  be  kept  over  the 
alloy  to  prevent  loss  of  aluminium.  The  copper  should  be 
fused  at  as  low  a  temperature  as  possible,  then  the  zinc 
(if  used)  added,  and  after  this  the  aluminium  as  soon  as 
the  latter  is  added,  putting  in  the  charcoal.  The  addition 
of  either  zinc  or  aluminium  tO'  copper  increases  the  heat 
and  fluidity,  and,  by  giving  a  good  stirring  with  a.  plumbago 
stirrer  or  a  hard  wood  rod,  a  good  alloy  will  be  obtained. 
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In  no  case  may  irou  rods  be  used  for  stirring,  as  this 
alloy  rapidly  dissolves  tliein,  the  presence  of  ii'on  in  the 
alloy  not  being  conducive  to  clean  castings.  When  made, 
the  alloy  should  be  cast  into  'I  in.  bars,  the  mould  being- 
set  on  end — re-melting  for  casting  being  desirable. 

Ihe  moulds  should  be  of  new  sand  to  a  depth  of  an  inch 
or  so,  and  should  be  faced  with  a  mixture  of  new  sand  and 
bean  (or  pea)  hour  made  up  with  about  three  parts  sand  aud 
one  part  Hour,  the  quality  of  the  sand  largely  determining 
the  propoitiou  of  Hour  used.  The  facing  should  be  as  dry 
as  can  be  worked,  and,  in  fact,  no  excess  of  moisture  is 
desirable  in  the  moulds.  The  moulds  should  be  well  vented 
all  over  with  the  vent  wire,  and  cores  should  be  amply 
vented,  with  free  escape  for  the  gases.  Cores  should  be 
coated  with  plumbago,  and  the  moulds  dusted — not 
sleeked — with  the  same  material.  In  no  cast  should 
floor  sand  or  sand  which  has  been  used  for  iron  or 
brojize  come  in  contact  with  the  metal  in  the  moulds. 
Good  heads  of  metal  should  be  allowed  when  pouring,  and 
care  taken  to  pour  where  the  greatest  weight  of  metal 
exists  in  the  castings,  as  this  alloy  draws  considerably. 

When  taking  the  bars  of  metal  for  re-melting  the  top 
or  pouring  ends  should  be  cut  off,  as  these  will  carry  a  fan- 
amount  of  ash  and  suUage,  the  lower  parts  only  being- 
melted  for  pouring.  Melting  should  be  done  under  crushed 
charcoal,  the  metal  well  stirred  with  a  wooden  or  plumbago 
rod  when  it  is  fluid  enough,  and  after  skimming  the  alloy 
should  be  poured  quickly.  The  tops  of  the  bars  which  were 
cut  off  should  be  added  to  about  Iti  per  cent  of  their  weight 
of  copper,  and,  after  melting,  can  be  used  for  less  particular 
castings.  Besides  the  dirt,  these  ends,  as  well  as  runners, 
hold  more  of  the  aluminium  than  the  body  of  the  castings, 
as  naturally  the  lighter  part  of  the  alloy  rises  to  the  top 
when  the  metal  is  steady  in  the  moulds. 

In  ordinary  practice  the  addition  of  aluminium  to  copper 
first  toughens  the  alloy,  and,  as  the  percentage  of  aluminium 
is  increased,  hardness  sets  in,  the  alloy  graduallj'  becoming 
brittle,  and  eventually  becoming  soft  as  the  proportions 
vary.  For  this  reason  considerable  care  in  inaintaining 
the  metal  equal  is  necessary,  as  even  in  pouring  from  one 
crucible  of  metal  it  is  possible  to  have  a  wide  difference 
between  the  first  and  last  casting  poured.  The  metal 
should  be  stirred  and  kept  moving  in  the  crucible  when 
several  pourings  are  to  be  made,  as  otherwise  you  may 
get  a  soft  tougli  casting  from  the  first  poui-ing,  aud  one 
which  is  hard  and  as  brittle  as  glass  from  the  last ;  the 
higher  the  percentage  of  aluminium  in  the  alloy,  the 
greater  being  the  chances  of  this  result. 

Where  a  small  percentage  of  zinc  is  used,  there  is  more 
regularity  in  the  alloying,  as  a  rule,  especially  when  the 
copper  is  not  too  pure,  as  zinc  has  a  greater  affinity  to 
both  copper  and  aluminium  than  the  latter  two  have  for 
each  other.  At  the  same  time,  for  many  purposes  zinc  must 
not  enter  into  the  composition  of  the  alloy,  a.nd  pure  metals 
must  be  used,  or  rather  unpleasant  consequences  will  result. 

It  ,  is  always  cheapest  to  use  commercially  pure  copper, 
aluminium,  zinc,  and  other  metals  in  making  bronzes;  but 
copper  varies  very  considerably  in  quality — so  much  so,  in 
fact,  that  it  is  better  to  use  clean  sheet  scrap  for  bronzes 
than  to  use  cheap  ingots,  as  these  often  give  no  end  of 
trouble.  Of  course,  the  best  tongh  ingots  are  all  light,  but 
generally  they  are  too  high  in  price  for  making  alloys,  as 
some  .£10  per  ton  difference  often  exists.  Except  for 
brass  or  phosphor  alloys,  old  fireboxes  and  other  scrap  which 
has  been  used  against  fire  should  not  be  used,  as  copper 
is  very  susceptible  to  absorptive  alloying,  and,  besides  the 
small  amount  of  arsenic  in  firebox  copjier,  it  is  cjuite  possible 
to  have  other  things  which  will  not  im]jrove  bronze  alloys. 


Shipbuilding  during  1903. — Messrs.  Furucss,  Withy,  and 
Coiii))auy  Limited,  Hartlepool,  have  during  the  current  year 
l-juiiclicd  six  vessels,  all  constructed  of  steel  for  British  owners, 
and  s'eam  propulsion.  The  aggregate  gross  tonnage  amounts  to 
32,050  tons. 


'  BOILER  EXPLOSIONS. 

Absthaots  of  Rkcent  Board  of  Tkade  iiEPOUTS. 

I  Explosion  from  the  Boiler  of  a  Steamship, 

j       No.  I,ii2.    This  report  deals  with  an  explosion  from  the 
boiler  of  a  small  trading  vessel  while  the  latter  was  on 
u  voyage  from  Liverpool  to  London.      The   vessel  had 
recentlj'  been  purchased  with  the  intention  of  trading  with 
'   her  on  the  river  Thames.    The  engines  were  of  the  non- 
I   condensing  type,  and  tanks  appear  to  have  been  fitted  in 
the  vessel  to  carry  fresh  water  to  supply  the  boiler.  On 
I   the  voyage  from  Liverpool  to  Loudon  the  supply  of  fresh 
I   water  became  exhausted,  and  recourse  was  had  to  sea 
;   water ;  but  those  in  charge  seem  to  have  had  no  knowledge 
I   of  the  danger  of  using  salt  water  as  feed,  and  the  water  iii 
'   the  boiler  was  allowed  to  attain  too  high  a  density,  with  the 
result  that  salt  was  deposited  on  the  combustion  chamber 
top  and  the  furnace,  and  the  plates  became  overheated. 
While  in  this  condition  the  chamber  plate  was  forced  over 
the  stays  and  the  furnace  collapsed,  thereby  rendering  the 
Ijoiler  useless.      It  appears  that  no  salinometer  was  pro- 
•    vided  to  enable  the  engineman  tO'  ascertain  the  density 
;   of  the  watei'  in  the  boiler,  and  for  this  omission  those 
responsible  for  seeing  that  the  boiler  was  properly  equipped 
were  held  to  be  not  free  from  blame.    Fortunately  no  one 
was  injured  by  the  explosion. 


Explosion  from  the  Port  Main  Boiler  of  a  Steamship 
Due  to  Racing-  of  the  imgined. 

!  No.  1,443.  This  report  refers  to  tw'o  explosions  caused 
by  the  partial  fracture  of  the  main  steam  pipe  near  one 

j  of  its  flanges.  The  first  fracture  was  primarily  due  to  the 
stresses  set  up  by  the  racing  of  the  engines,  which  were 
accentuated  by  the  slackness  of  the  holding-down  bolts, 
but  the  second  one,  which  occurred  at  the  same  place,  Avas 
evidently  due  to  the  crude  means  adopted  for  repairing  the 
pipe.    This  was  done  at  Madeira,  where  the  vessel  had  to 
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put  in.  The  flange  was  removed,  the  defective  portion  of 
the  pipe  cut  out,  and  the  flange  replaced.  The  pipe  having, 
by  this  operation,  been  shortened  to  the  extent  of  about 
four  inches,  in  order  to  make  it  again  fit  into  its  place,  the 
bends  had  to  be  oi^ened  out  somewhat,  and  this  -was  done 
by  putting  the  pipe  into  position  and  drawing  the  flanges 
by  means  of  long  bolts  until  they  were  close  together, 
the  pipe  being  then  jointed  in  its  place.  On  putting 
to  sea  again,  as  may  be  expected,  the  pipe  failed,  and 
although  temporaiy  repairs  -were  tried,  continued  to  leak 
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until  the  vessel  arrived  at  St.  Vincent.  It  was  here  decided, 
on  the  advice  of  the  engineers  of  other  vessels  in  the 
harbour,  only  to  work  the  engines  with  steam  from  the 
starboard  main  boiler.  With  this  arrangement  the  vessel 
retm-ned  under  her  own  steam  to  Las  Palmas,  where  a  new 
port  main  steam  pipe,  having  an  expansion  joint  between 
the  end  of  the  pipe  and  the  boiler  stop  valve,  was  fitted. 
It  is  surprising  that  (remarked  the  engineer  surveyer-in- 
chief),  in  view  of  the  purpose  for  which  the  pipe  was  used, 
any  firm  of  engineers  should  have  attemjited  such  a  method, 
and  also  that  the  engineers  on  board  should  ha^-e  allowed 
them  to  do  so. 


Explcsion  from  a  Cornish  Boiler  Due  to  Corrosion. 

No.  The  boiler,  the  failure  of  which  was  the 

subject  of  this  inquiry,  was  of  the  Cornish  type,  made  of 
iron.  It  was  4  ft.  2  in.  in  diameter  and  6  ft.  2  in.  long 
overall.  The  shell  was  made  up  of  four  plates  originally 
7,6  in.  thick.  The  furnace  tube  was  25J  in.  internal 
diameter,  and  was  made  up  of  two  plates  |  in.  thick.  All 
plates  were  lap  jointed  and  single  riveted,  with  rivets 
J  in.  diameter  and  2  in.  pitch.  The  front  and  back  plates 
were  |  in.  thick,  and  were  not  flanged,  but  connected  to 
the  shell  l)y  means  of  angle  irons.  The  boiler  was  about 
27  years  old,  and  the  only  inspection  it  had  received  had 
been  from  the  owners,  a  firm  of  engineers  and  millwrights. 
They  had  had  it  scoured  out  and  examined  by  one  of 
themselves  internally,  so  far  as  possible,  once  a  year,  the 
last  examination  taking  place  about  12  months  previous 
to  the  explosion.  The  inspectors  to  the  Board  of  Trade 
found  that  the  cause  of  the  explosion  was  the  wasting  of 
the  plates  through  corrosion,  and  also  that  the  boiler  was 
not  examined  and  tested  by  a  competent  person  at 
sufficiently  frequent  intervals,  and  also  that  proper  measures 
were  not  taken  to  ascertain  whether  the  boiler  could  lie 
worked  with  safety,  and,  if  so,  at  what  pressure,  remarking 
that  the  hammer  test  was  not  really  attempted  to  be 
applied,  and  could  not  probably  have  been  applied  with 
complete  effect  all  over  the  boiler.  But  there  was 
sufficiently  advanced  corrosion,  exhibited  in  the  exposed 
]iarts  of  the  interior,  to  suggest  the  propriety  of  testing 
the  condition  of  the  plates  by  drilling  them.  In  conclusion, 
the  inspectors  found  that  the  owners  had  been  guilty  of 
serious  neglect,  and  directed  that  they  should  pay  to  the 
Board  of  Trade  a  sum  of  £20  towards  the  expense  of  the 
inquiry. 


NOTICES    OF    MEETINGS,  &C. 


lNr>TiTUTiON  OP  CrvfL  Enqineehs.-  Great  George  Street,  M^est- 
minister,  Ja'  uary  12th,  paper  by  Mr.  A.  Millar,  "The  Electrical 
Re-construction  of  the  South  London  Tramways  on  the  Conduit 
System." 

RaoBY  Er^aiNHERiNG  Society. — Lecture  Hall,  Clifton  Road,  January 
7tb,  paper  bv  Mr  R.  H.  Simpson,  "The  Design  and  Construction  of 
the  Electric  Ti'amway  Cai-." 

Institution  op  Electrical  Engineers. — Glasgow  Section.  January 
12th,  Ordinary  Meeting. 

Birminuha.m  Association  of  Mechanical  Engineers. — January 
2nd,  President's  luausiural  Address  and  Annual  Balance  Sheet. 
January  4th,  Visit  in  afternoon. 

Institute  op  Marine  Engineers. — January  11th,  at  Londnn  Institu- 
tion, paper  on  "  Marine  Petrol  Engines  and  Motor  Launchts,"  by 
Mr.  0.  Sumner. 

Glasgow  Technical  College  Scientific  Society. — January  9th, 
paper  on  "  The  Manufacture  of  Weldless  Chains,"  by  Mr.  A.  G.  Strathern. 


The  Stenottpee  (1902)  Limited,  25,  Southampton  Row, 
W.C.,  draw  our  attention  to  the  following  interesting  fact  on 
reporting  by  machine :  "  It  is  a  curious  anomaly  that  from 
China,  the  most  exclusive  and  conservative  country  in  the 
world,  should  come  the  first  case  of  reporting  by  a  machine, 
always  excepting  the  '  Machine  Michela,'  in  use  in  the  Italian 
Senate.  On  October  15th,  in  the  mixed  courts  of  Shanghai, 
a  case  between  a  firm  of  merchants  and  a  Chinaman,  one  Woo 
Tsians;'  Sun.  was  reported  on  the  stenotyper  shorthand  machine." 


LEAVES    FROM   A    NAVAL  ENGINEER'S 
NOTE  BOOK. 

Vf. — Steam  and  Exhaust  Pipis,  Ports,  and  Passages. 

The  main  steam  pipes  in  modein  naval  vessels  are  almost 
iuvar.ably  steel,  eitlier  seamless-drawn,  i  r  lap-welded  with  a 
covering  strip  riveted  over  the  weld.  In  tlie  United  States 
navy  se:unle>s-dravvn  steel  pipes  are  employed,  and  their 
thickness  is  deiermineil  by  tlie  formula : — 

.      P  X  D      ,  . 

t  ==    +  k  111-, 

lUOUO       ^  ' 

P  being  the  boiler  pressure  in  pounds  per  square  inch  above 
utmo  plioie,  t  the  thickness  of  the  pipe  in  inches,  and  D  the 
inside  diameter  of  the  pipe  in  inches. 

The  committee  appointed  by  the  British  Admiralty,  in 
1900,  to  investigate  the  subject  of  iiavy  boilers,  and  report 
on  the  machinery  of  H.M.  ships  generiiUy,  recommended  the 
use  of  lap-weldcd  wrought  iron  in  preference  to  steel  fir 
^team  pipes  of  internal  diameters  above  4  in.,  claiming  that 
iron  pipes  are  cheaper,  mure  easily  obtainable,  as  reliable, 
and  less  affected  liy  corrosion  than  steel  pipes,  and  in  tlie 
larger  sizes  a  riveted  covering  strip  over  the  weld  is  not 
n  quired.  They  also  suggest  that  in  the  arrangement  of 
steam  pipes  large  bends  should  be  fitted  where  practicable, 
in  order  to  take  up  the  expansion  of  the  pipe",  and  packed 
expansion  joints  should  only  be  used  where  bends  cannot  be 
arranged  for. 

In  the  United  States  navy  all  steam  and  exhaust  pipes 
not  provided  witli  p;ioked  expansion  joints  are  so  fi'ted  as  to 
put  them  under  stress  when  cold,  liy  allowiuir  for  ovei-y  10  ft. 
i>f  length  when  bolting  up  a  clearance  between  flunges  of 

in.  for  steam  pipes,  and  5% f"'"  exhaust  pipes.  The 
joints  lictween  the  fl-inges  are  made  with  co'rngated  metal 
jointing  washers.  Steam-pipe  flanges  for  steel  pipes  are 
stamped  from  mild  steel  plates,  and  either  welded  to  the 
pipe  or  siirunk  cm  and  riveted.  Smnll  pipes  are  sometimes 
(xpanded  into  the  flrinyres  with  a  roller  expander,  and  I)eaded 
over  to  fit  a  recess  flusb  with  the  face  of  the  flange.  A 
notaljle  exception  to  these  metliods  is  furnished  by  the 
main  bteam  pipes  of  the  Dutch  cruiser  Friesland  and  her 
sisters.  These  are  solid  steel  forgings,  turned  on  the  outside 
with  solid  flanges,  and  bored  out. 

The  pitch  of  the  bolt  holes  in  the  flanges  is  governed  by 
the  thickness  of  the  flange  and  the  steam  pressure ;  for 
200  lb.,  225  II).,  and  250  lb.  steam  pressures  respectively  the 


Table  op  Pitch  op  the  Bolt  Holes  in  the  Flanges  of  Steam 
Pipes  (from  Formulae). 


Thicliness  of 

Maximum  nitch  of  bolt  hole.s  for  :— 

in  iiiches. 

2001b.  steam  pres. 

225  lb.  steim  pres. 

250  lb.  ste  im  pres. 

(above  atmospliere). 

(above  atmosphere). 

(above  a  mosphere). 

Inches 

Inches 

Inches 

h 

1-7 -2 

l-6d 

102 

9 
1  R 

1-S75 

ISO 

1-77 

2  O.i 

1  -Sir) 

Idl 

1  ' 
1  'i 

■2-li 

2-n 

2  06 

2-31 

2  24 

2-20 

2-46 

2  38 

2-33 

i 

2-60 

2-51 

2  46 

1  > 

2-75 

2-66 

2-60 

1 

2-90 

2-80 

2-75 

lr'„ 

3  04 

■2-94 

2-88 

U 

3-17 

3  07 

3-01 

3-30 

3  20 

3-i4 

u 

3-42 

3  32 

3  •20 
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pitch  sliouUl  not  exceed  that  given  by  the  following 
formuljB  : — 


For  200  lb.  pressure 


for  22;")  lb.  pressure 


H 


H 


2-9  yr-' 

2-8 


and  for  2.")0  lb.  pressure 

H  =  2-75  V'PT 

H  being  the  maxinuini  pitch,  centre  to  centre,  of  bolt  holes 
in  inches,  and  T  the  thickness  of  flanges  in  inches, 


does  not  exceed  2,500  lb.  per  square  inch  when  the  bolts  are 
small,  and  3,0001b,  with  bolts  of,  say,  |  in.  diameter  and 
above. 

Receiver  pipes  and  exhaust  pipes  are  usually  copper, 
having  flanges  brazed  on,  and  the  end  of  the  pipe  beaded 
into  a  recess  in  the  face  of  the  flange.  Pipes  below  G  in.  in 
diameter  are  usually  seamless-drawn,  while  larger  pipes  are 
brazed.  The  thickness  of  straight  copper  piping  for  U.S.A. 
naval  vessels  is  made  such  that 
P  X  D 


8000 


1 


m. 


i  being  the  thickness  of  the  pipe  in  inches,  D  the  insiJe 


TABLE  I. — Velocity  cf  Flow  of  Steam  through  the  Steam  Pipes,  Ports,  Passages,  Receiver  Pipes,  and  Exhaust 
Pipes  of  Triple  expansion  Engines  of  Battleships  and  Large  Cruisers  (from  Actual  Practice). 


Reference  letter. 


Name  and  type  of  vessel. 


Diameters  of  cylinders,  in  inel.es   -j 

Length  cf  stroke,  in  inches  

Revolutions  per  minute  

Mean  speed  of  pistons,  S,  in  feet  per  minute  

Diameter  of  main  steam  pipe  at  engine,  in  inches   

Mean  speed  of  flow  of  steam  thro"gh  main  steam  pipe,  in 
feet  i>er  miniite  


High-pressui'e  cylinder  port  area,  in  square  inches  

Diameter  of  receiver  pipe  between  II. P.  and  I. P.,  in  inches.. 

Mean  speed  of  flow  of  steam  exhausting  from  H.P.  cylinder, 
in  feet  per  minute  : — 

(i.)  Tlirough  ports  


(ii.)  Through  pipe 


Mean  speed  of  flow  of  steam  entering  I.P.  steam  chest,  ii 
feet  per  minute  


Intermediate  cylinder  port  area,  in  square  Inches 
Diameter  of  I.P.  exhaust  orifice,  in  inches  


Jfean  speed  of  flow  of  steam  exhausting  from  I.P.  cylinder, 
in  feet  per  minute 

(i.)  Through  i  orts  


(ii.)  Through  pipe   

Diameter  of  steam  inlet  orifice  of  L.P.  cylinder,  in  inches  .. 

Moan  speed  of  flow  of  steam  entering  L  P.  steam  chest,  ii 
feet  per  minute  


Low-pressure  cylinder  port  area,  in  square  inches   

Diameter  of  L.P.  exhaust  pipe  to  condenser,  in  inches 

Mean  speed  of  flow  of  steam  exhaust'ng  from  L.P.  cylinder, 
in  feet  per  minute  :  — 

(i.)  Through  ports  


(ii.)  Through  pipe  to  condenser   

Va'ue  of  C  in  the  formula  :— 

Diameter  of  main  steam  pipe 

diameter  of  H.  P.  cylinder    ,  - 

=  Vs 

Value  of  K  in  the  formula: — 

Diameter  of  exhaust  pipe  to  condenser 

_  diameter  of  L.P.  cylinder    ,  — 
K  '^^ 


Steam  pressure  at  engine,  in  lbs.  per  square  inch 


A 

B 

C 

D 

e 

F 

G 

H 

I 

J 

U.S.A. 
battle- 
ship 
Pennsyl- 
v.mia. 

U.S.A. 
armoured 

cruiser 
Colorado. 

U.S.A. 
protected 
cruiser 
Minne- 
apolis. 

U.S.A. 
cruiser 
New 
York. 

H.M. 

battle- 
ship 

Royal 
Oak. 

Rus.sian 
cruiser 
Bogatyr. 

U.S.A. 

batt'e- 
sLip 

Wiscon- 
sin. 

U.S.A. 

protected 

cruiser 
St.  Lonis. 

U.S.A. 
battle- 
ship 
Massa- 
chusetts. 

Battle- 
ship. 

3'i  57 
two  C6 

two  74 

42,  .59,  92 

32,  47,  72 

40,  59,  88 

40 J.  60 J, 
two  70 

33i^.^51, 

36  59'j' 
two  69 

34^  48 
75 

30  i6h 
two  53 

48 

48 

42 

42 

51 

85J 

48 

45 

42 

48 

120 

120 

ISO 

135 

103 

1,50 

120 

133 

130 

120 

960 

910 

945 

91S 

890 

9o0 

99.S 

910 

1)60 

1'2 

13 

15 

12 

14 

13:1 

12 

13 

13 

lAl 

8,150 

8,400 

7,120 

6,700 

7,480 

7,470 

7,650 

6,400 

7,820 

16.5 

105 

2(17 

130 

Two  135 

Two  14 

Two  14 

14i 

185 

Two  12j9, 

15i 

Two  14 

16^ 

14 

6,600 

5,730 

6,100 

5,850 

3.275 

3,620 

4,090 

4,580 

4.280 

4,620 

4,460 

3,310 

4.230 

4,410 

8,550 

9,850 

8.070 

9.960 

9.300 

10,300 

10,400 

8.960 

8.190 

10.600 

35.5 

438 

385 

250 

25 

Two  20 

23 

20 

24 

Two  17  =,i 

Two  15 

25 

m 

Tao  13i 

6,900 

6,950 

6,460 

6.550 

4,990 

4,820 

6,000 

5.210 

5.540 

6,370 

5,560 

5.220 

4.960 

5.690 

20 

20 

Four 13i 

22 

24 

Two  121",, 

Two  15 

20 

20J 

13i 

10,400 

13,150 

10.530 

10.180 

12,350 

13,840 

13,000 

11,900 

12.180 

14,800 

425 

480 

767 

£06 

24  S 

27 

Two  22 J 

21^ 

30 

26g 

Two  20J 

Two  ISJ 

19J 

7,730 

8,600 

7,880 

7.600 

6,940 

7,200 

7,600 

8,150 

7,880 

6,650 

6,950 

6.760 

7.450 

7.100 

90 

92 

85 

82 

86 

SS 

80 

SS 

80 

89 

83 
250 

85 
250 

87 

for  equi- 
valent 
single 
pipe 

160 

90 
175 

89 
155 

S2 
250 

83 

for  equi- 
v.aleut 
single 
pipe 

ISO 

82 
250 

S6 

for  equi- 
valent 
blngle 
pipe 

165 

89 
200 

The  size  and  number  of  bolts  in  steam-pipe  flanges  are 
generally  made  such  that  the  stress  on  their  combined  net 
sectional  area  below  the  threads,  due  to  the  load  correspond- 
int<  to  the  cross-sectional  area  of  the  pipe  in  square  inches 
multiplied  by  the  steam  pressure  in  pounds  per  squai'e  inch, 


diameter  of  the  pipe  in  inches,  and  P  the  pressure  above 
atmos[)here  in  pounds  per  square  inch,  as  before. 

For  exhaust  pipes  of  4^  in.  diameter  and  less  P  is  taken 
at  20  lb.,  and  for  exhaust" pipes  exceeding  4iin.  in  diameter 
P  =  50. 


I 
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TABLE  If. — Velocity  op  Flow  of  Steam  through  the  Steam  Pipes,  IIbgbiver  Pipes,  and  Exhaust  Pipes  of 
'J'riple-expansion  Engines  op  Small  Cruisehs,  Gunboats,  etc.  (from  Actual  1'bacticb). 


Reference  letter   

Name  and  type  of  vessel  | 

Diameters  of  cylinders,  in  inches  

Length  of  strolse,  in  inches   

Revolutions  per  Hiinu'.e  

Mean  speed  of  pistons,  S,  in  feet  per  minute  

Diameter  of  main  steam  pipe  at  engine,  in  inches   

Mean  speed  of  flow  of  bttam  through  main  steam  pipe,  in  feel 
per  minute  

Diameter  of  receiver  pipe  between  H.P.  and  I. P.  in  incles  .. . 

Mem  opeed  of  flow  of  steam  exhausting  from  H.P.  cylinder,  in 
feet  per  minute  

Mean  speed  of  flow  of  steam  enteiing  I. P.  steam  chest,  in  feel 
per  minute  

Diameter  of  l.P.  e.xbanst  orifice,  in  inches  

Mean  speed  of  flow  of  steam  exhausting  from  LP.  cylinder,  ii. 
feet  per  minute  

Diameter  of  steam  inlet  orifice  of  L.P.  cylinder,  in  inches   

Mean  speed  of  flow  of  steam  entering  L.P.  steam  chest,  in  f^ci 
jer  minute  

Diameter  of  main  exhaust  pipe  to  condenser,  in  inches          . . 

Mean  speed  of  How  of  steam  through  main  exhaust  pipe,  in  feel 
per  minute  

Value  of  C  in  the  formula  : — 

„.       ,       ,      .     1    „    •         diameter  of  H.P.  cvlinder    /  — 

Diameter  of  mam  steam  pipe  =  V 

C 

Value  of  K  in  the  formu'a  • —  _ 
„.  ^  I  ■  1  ...  diamete-rof  L.P.  cylinder  ./u 
Diameter  of  main  exhaust  pipe  =   —  =   v 

Steam  prtsiure  at  engine  in  pounds  per  square  inch  


K 

L 

M 

"  N 

W 

X 

Third -clsss  cruisGV 
H.M.S.  Pionetr. 

U.S. -■V.  crmser 
Denver. 

U.S.A.  crvii'^f'r 
Marblehead. 

Tliird-cJ&sfl  cruisji 
H.M.S.  Barhain. 

Gunboa'. 

U.S.A.  M  i.itor 

20},  33,  54. 

18,  29,  two  35.5 

26.},  39,  6.''. 

27,  40;.,  60. 

u;,  22,  33:;. 

17,  :0J,  40. 

^7 

30 

26 

27 

18 

0  J 

220 

172 

ISO 

220 

28:i 

2C0 

990 

8 

860 
fi 

7S0 

9 

999 
10 

849 
4J 

800 
5i 

f,500 

7,740 

6,780 

7,200 

f,950 

7,640 

13 

11 

15 

6] 

2,880 

4,520 

3,200 

4,550 

4,400 

7,500 

9,810 

7,200 

9,000 

10,  too 

lf| 

IHi 

15 

18 

8J 

10 

3,960 

2,650 

5,270 

5,000 

5,350 

5,500 

u;,V 

Hi 

15 

IS 

10 

10,600 

fi  1  fin 

±0,1  \J\J 

1  <>  r  no 

IOC  nft 

21 

1.'^  for 
er.ch  cylinder. 

20J 

20 

11 

i:U 

6,550 

6.920 

7,380 

8,900 

8,000 

7,010 

.SI 

88 

82 

85 

84 

87 

SI 

83 

80 

94 

89 

84 

250 

IfiO 

155 

180 

200 

The  pitch  of  t  he  bolt  holes  iu  the  flanges  for  these  pressures 
should  not  excetd 


and 


H  =  5  f^j.  201b., 

H  =  4  V  t-'  f.^r  50  lb.. 


K  being  the  pitch  of  the  bolls  in  inches,  and  T  the  thickness 
of  the  flange  in  iuciies,  as  before. 

For  given  thicknesses  of  the  flange  these  rules  give  : — 


Maximum  pitch  cf  bolt  holes  fur  :  — 

Thickness  of 
flange  in 
inches. 

(20  lb.  pressure  ) 

Exhaust  pipes  of 
4h  in.  diameter 
and  less. 

"  (50  lb.  pressure.) 

Exhaust  pipes 
e-xceeding  in. 
in  di  imeter. 

Inches. 

2  B7 

Inchop. 
l-SS 

2  C8 

2-12 

i 

2  96 

2-37 

3-25 

2-56 

S-.jO 

2-76 

1  1 

3-75 

2  95 

J 

4  00 

3-;6 

]  3 
13 

4 -26 

3-,37 

1 

4-52 

3-56 

1  'il 

4'76 

3-77 

1 

5-00 

4-00 

Bent  copper  or  steel  pipes  are  made  from  one  gauge 
thicker  material  than  is  required  for  straight  pipes.  Copper 
pifes  should  not  be  beut  to  a  less  radius,  at  centre  line,  than 
one  and  one-half  times  tiie  inside  diameter  of  the  pipe. 


A  good  mixture  for  the  flanges  of  copper  pip  s  is — copper 
85  per  cent,  and  zinc  15  per  cent,  by  weight. 

The  size  of  the  main  steam  pipe  at  tlie  engine  is  generally 
made  such  tliat  the  mean  speed  of  flow  of  steam  to  tlie  high- 
pressure  cylinder  will  not  result  iti  a  serious  loss  of  pressure 
between  the  boilers  and  the  valve  chest.  With  well- 
designed  and  suitably-proportioned  stop  and  throttle  vulves, 
iu  which  the  passages  are  free  and  violent  changes  of 
velocity  of  flow  are  carefully  avdidc),  a  speed  of  flow  of 
8,000  feet  per  minute  in  the  pipe  will  ciuse  but  a  very 
slight  drop  in  pressure  under  ordinary  circumstances.  From 
the  data  given  in  Table  I.,  it  will  be  set-n  that  in  recent 
battleships  and  large  cruisers  the  mean  spued  of  flow  of 
steam  through  the  main  steam  pipes  ranges  from  6,400  ft. 
per  minute  to  8,400  ft.  per  minute,  the  higher  figures  being 
with  the  higher  steam  pressures.  Dividing  the  ten  examples 
cited  into  two  groups,  we  have,  for  steim  pressures  of 
2001b.  and  above,  an  average  mean  si)eed  of  flow  for  the 
five  examples  of  7,946  ft.  per  minute,  and  for  the  remaining 
five  examples,  with  steam  pressures  below  200  lli.,  an 
average  of  7,034  ft.  per  minnte. 

In  small  cruisers,  gunboats,  etc.,  the  steam  speed  arranged 
for  is  generally  lower,  whicli  is  advisable  with  smaller 
engines,  owing  to  the  relatively  greater  resistances  of  small 
pipes.  In  the  six  examples  of  vessels  of  these  tyjes,  given 
in  Table  II.,  the  mean  speed  of  flow  of  steam  throusjh  the 
main  steam  pipe  at  the  engine  ranges  from  6,500  ft.  per 
minute  to  7,740  ft.  per  minute.  In  some  small  high-speed 
engines,  as  fitted  iu  torpedo-boats  and  torpedo-boat  destroyers, 
which  run  at  piston  speeds  up  to  1,200  ft.  per  minute,  the 
steam  speed  is  in  the  neighbourhood  of  10,000  ft.  per  minute 
(see  examples  P  and  R,  Table  111.),  although  in  only  one  of 
the  remaining  five  examples  of  this  class  of  engine  given  iu 
the  table  does  the  mean  velocity  of  flow  of  steam  through 
the  main  steam  pipe  exceed  8,000  ft.  per  minute,  while  the 
average  for  these  five  examples  is  but  7,766  ft.  per  minute. 
(To  be  continued.) 
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THE    GREAT    NORTHERN    AND  CITY 
RAILWAY. 

After  taking  some  four  or  five  years  to  constinict,  the  Great 
Northern  and  City  Railway,  extending  from  Finsbury  Park 
to  Moorgate  Street,  is  expected  to  be  ready  for  opening 
in  the  early  weeks  of  the  present  year.  The  length  of 
the  "tube"  track  i^i  3 J  miles,  and  the  average  de])th  of  the 
two  "  tube.?,"  which  always  run  parallel,  is  60  ft.,  the  greatest 
depth  being  at  Highbury,  wheie  the  line  is  75  ft.  below 
surface.  The  ring  of  the  new  tunnels  is  a  composite  one — 
the  top  half  is  of  cast  iron,  whilst  the  bottom  half  is  of 
brick,  the  former  resting  upon  the  latter  by  means  of  a 
sole  plate.  The  power  house,  situated  in  Poole  Street, 
New  North  Road,  covers  an  area  of  no  less  than  22,500 
square  feet.  It  is  significant  to  note  that  in  the  construc- 
tion of  the  stations  wood  has  not  been  restored  to.  The 
platforms  are  of  concrete,  whilst  the  stairs,  signal  boxes, 
lienches,  etc.,  are  of  iron.  Automatic  signalling,  from  tlie 
designs  of  Mr.  J.  E.  Spagnoletti,  will  be  used,  although 
the  services  of  signalmen  will  not  be  altogether  dispensed 
with.  The  trains  will  be  made  up  of  seven  coaches,  four 
of  which,  the  two  end  and  two  middle  ones,  are  equipped 
with  motors,  to  be  used  with  the  multiple  unit  system.  The 


with  automatic  locking  gates  on  each  side.  Each  platform 
has  a  permanent  vestibule  front  with  a  double  swing  door. 
Every  two  adjacent  gates  are  arranged  so  that  they  can  he 
easily  controlled  by  one  man  standing  in  the  gangway. 
The  interior  finish  is  of  teak,  paneled  with  mahogany. 
These  panels  between  the  windows  are  inlaid  Avith  sycamore 
and  pressed  teak  moulding.  The  othei'  mouldings  are  of 
teak,  tlie  roof  ])eing  finished  with  lincrusta  millboard  painted 
dull  white,  and  divided  into  eight  transverse  panels.  The 
cars  are  provided  with  thirteen  cross  seats  on  each  side, 
giving  accommodation  for  two  passengers  on  each.  The 
rest  of  the  seating  capacity  consists  of  short  longitudinal 
seats  at  either  end,  ample  room  being  allowed  each 
passenger.  A  combination  vertical  gral)  handle  and  hat 
rack  of  ornamental  pattern  is  fitted  to  the  top  of  each  seat 
frame.    The  seats  and  backs  are  of  the  best  quality  spring 

,  rattan  in  mahogany  frames.  Each  door  is  provided  with  an 
automatic  spring  lock,  and  these,  together  with  the  commode 

]  handles  and  other  metal  furniture,  are  of  lacquered  brass 
of   substantial   design.    The  electric  lighting  consists  of 

!  fifteen  16  candle  power  lamps,  fixed  to  the  rails  underneath 
the  ventilators  on  each  side,  and  to  the  end  bulkheads.  A 
portion  of  the  car,  2  ft.  10  in.  long,  at  one  end,  is  partitioned 
off  for  the  i-eception  of  the  electric  control  apparatus.  This 


motor  coaches  each  have  a  seating  capacity  of  60  passengers, 
one  of  which  we  illustrate  in  fig.  2.  The  complete 
dimensions  are:  Length  of  body  outside,  40ft.  8  in.  ; 
length  over  platforms,  49  ft.  6  in.  ;  width  over  side  pillars, 
9  ft.  4  in. ;  width  inside  clear,  8  ft.  9  in. ;  height  inside 
at  the  centre,  8  ft.  4  in. ;  height  of  doorway  clear,  6  ft.  3  in. ; 
width  of  doorway  clear,  2  ft.  lOin.  ;  distance  of  bogie 
centres,  34  ft.  6  in. ;  wheel  base  of  liogies,  6  ft.  1  in. ;  gausje 
of  track,  4  ft.  8  J  in. 

The  construction  of  these  coaches  consists  of  a  steel  channel- 
section  underframe,  the  sole  bars  of  which  are  filled  with 
a  pitchpine  timber  the  whole  length  of  the  car,  for  the 
reception  of  the  body  frame.  Two  channels  run  the  whole 
length  of  the  underframe,  to  which  the  floor  members  are 
securely  bolted,  the  whole  being  braced  diagonally,  and 
trussed  both  transversely  and  longitudinally.  The  roof  is 
of  the  clerestory  type,  Avith  swinging  sashes  pivoted  for 
ventilation.  It  is  supported  by  channel  and  flat  ribs,  and 
strengthened  by  a  number  of  flat  steel  carlines,  2  in.  by  h  i"-, 
carried  across  the  top  and  down  the  sides  of  each  cant  rail. 
The  roof  boards  are  of  red  deal  f  in.  thick,  tongued  and 
grooved  and  covered  with  prepared  roofing  canvas.  Sliding 
doors  are  provided  in  the  centre  and  at  both  ends,  franud 
in  teak,  with  teak  and  glass  panels.  They  are  suspended 
from  the  top  by  brass  hangers  caiTying  friction  rollers. 
The  entrance  platforms  are  4  ft,  5  in,  long,  and  are  fitted 


compartment  is  lined  with  sheet  iron  and  asbestos,  which 
ensure  complete  protection  against  fii'e  from  any  of  the 
electrical  gear.  An  oil  lamp  is  fitted  over  the  inside  of 
each  doorway  for  use  when  the  current  is  off.  The  internal 
woodwork  is  French  polished,  and  finished  with  a  coat 

i  of  pale  varnisi-.  The  ironwork  of  the^  underframes  is 
painted  with  best  chocolate  oxide.    Each  coach  is  lettered 

!   "  G.  N.  and  City  "  in  5  in.  gold-block  shaded  letters  on  the 

j  centre  waist  panel.  The  trailer  coaches  are  of  the  same 
general  design  and  construction  as  the  above,  except  that 

!  the  platforms  are  not  vestibuled,  but  are  fitted  with  an 
iron  screen  4  ft.  6  in.  in  height,  carried  round  the  end  of 
each  gangway,  and  are  provided  with  similar  wrought-iron 
locking  gates.  The  Brush  "heavy  service"  trucks,  tjqie 
"E,"  have  been  provided.  These  trucks  have  cast-steel 
sides,  inside  brakes,  and  a  swing  bolster,  which  ensure 
very  steady  running.  They  are  designd  for  the  hea^nest 
service,  with  speeds  as  high  as  80  miles  an  hour.  Both  the 
motor  and  trailer  coaches  are  provided  with  the  Westing- 
house  quick-acting  brake,  the  motor  coaches  being  also 
fitted  with  an  efficient  hand  brake,  which  can  be  o]ierated 

!  from  either  platform.  Air  pumps,  electrically  driven  and 
automatically  controlled,  are  situated  in  each  contractor 
compartment.  Collapsible  iron  gates  are  fitted  to  the 
opposite  corners  of  each  car,  so  as  to  be  interchangeable 
when  coupling  the  cars.    The  rolling  stock  has  been  erected 
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from  the  designs  of  Sir  Douglas  Fox  aud  Partners,  to  the. 
order  of  Messrs.  Pearson  and  Son  (the  contractors  for  the 
undertaking),  by  the  Brush  Electrical  Engineering  Com- 
pany, of  London  and  Loughborough. 


ELECTRIC  TRACTION  WITH  ALTERNATING 
CURRENTS.* 

In  opening  his  subject,  the  author  gave  the  following 
distinct  classes  of  electric  traction  to  be  dealt  with  as 
every-day  problems  at  the  present  time:  — 

(a)  Ui'ban  and  inter-urban  tramways ; 

(b)  Overhead,     underground,     and     suburban  electric 

railways ; 

(c)  Branch  line  and  light  railways ; 

(d)  High-speed  point  to  point  railways ; 

jiutting  aside  the  question  of  main-line  woi-k  and  those 
cases  in  which  lines  can  be  properly  supplied  by  continuous 
currents. 

Hitherto  three-pliase  currents  had  been  adopted  in 
alternating-current  work  on  electric  railways,  but  within 
rile  last  few  years  much  attention  has  been  given  to  single - 
pliase  motor  work. 


at  the  motor  tenninals  in  order  to  obtain  relatively 
economical  results,  reduce  stresses  on  the  insulation  of  the 
system,  and  an  even  lighting  of  the  trains. 

The  method  of  tandem-parallel  or  cascade  control  devised 
by  Messrs.  Siemens  and  Halske  in  1892  has  taken  eiglil 
years  to  be  repeated  on  the  Valtellina  line,  and  was  the 
competing  system  proposed  in  connection  with  the 
electrification  of  the  Metropolitan  Railway  in  Ijondon.  As 
usually  arranged,  tlie  rotor  of  the  secondary  motor  is  in 
series  with  the  rotor  of  the  primary  motor,  the  stator  of 
the  former  being  short  circuited  a  half  speed,  while  that  of 
the  latter  is,  of  course,  diiectly  ou  the  lines.  Intermediate 
speed  regulation  is  obtained  with  the  help  of  resistances 
in  the  stator  of  the  secondary  motor. 

Compared  with  the  rheostatic  control  of  three-phase  rail- 
way motors,  the  tandem-parallel  method  offers  considerable 
advantages  from  the  point  of  view  of  rapid  acceleration  and 
economy,  but  it  has  its  disadvantages. 

From  what  has  been  stated  above,  the  author  tlihiks 
that  in  the  present  state  of  knowledge  the  use  of  alternating 
currents  should  only  be  contemplated  in  the  classes  as  given 
under  (r)  and  (d).  The  gist  of  the  j  aper,  however,  was  the 
position  in  which  the  single-phase  working  is  likely  to  take 
on  long-distance  lines.    At  present  the  types  of  sinsle-phasc 


Fio.  2. 


The  working  of  the  three-pha.se  system  as  compared 
with  direct  currents  was  next  dealt  with,  the  merits  of  an 
80  brake  horse  power  motor  of  each  class  being  taken  as 
a  tyi:)ical  example.  It  was  pointed  out  that  although  the 
three-phase  machine  had  many  things  in  its  favour,  there 
were  drawbacks  as  regards  ecjuipment  and  price,  and  he 
thought  that  pressures  above  2.000  volts  were  in  general  a 
mistake. 

With  the  three-jihase  motor,  feed  control  was  its  weak 
feature,  and  the  difficulties  increased  where  rapid  accelera- 
tion was  an  essential  requirement.  Of  the  various  method-i 
proposed  for  conti-olling  three-phase  motors  rheostatic  is 
entirely  employed,  with  the  exception  of  the  Valtellina  Rail- 
way, where  tandem-parallel  control  has  been  adopted  by 
Messrs.  Ganz  and  Company.  Tlie  absence  in  the 
three-phase  motor  of  the  property  of  automatically 
adjusting  itself  according  to  the  torque  is  a  draw- 
back, the  former  allowing  cars  to  be  taken  up  gradients 
at  the  same  speed  as  on  the  level,  the  result  of 
which  is  that  the  central  stations  have  to  be  adapted  to 
provide  30  per  cent  more  power.  Rheostatic  control  on 
machines  does  not  help  matters,  the  extra  power  being 
wasted  in  resistances.  It  is  for  this  reason  that  the 
Burgdorf-TTiun  line  are  provided  with  two-speed  gears  on 
their  goods  locomotives.  The  author  also  pointed  out  the 
necessity  of  the  maintenance  of  a.  fairly  constant  pressure 

*  Ah.straofc  of  papsr  rea'l  at  Manchester  Section  of  Institution  of  Electrical 
Rnffineers,  on  December  l.'itli,  hy  A.  0.  F-bonil". 


motors  available,  apart  from  synchronous  motors,  are  a-: 
follow:  (1)  Pure  induction  motors;  (2)  series  motors 
(Lanme,  Finzi) ;  (3)  repulsion-induction  motors  (E.  Arnold, 
Deri,  Schuler) ;  (4)  repulsion-series  motors  (Latour, 
Eichberg-Winter). 

The  first  class  the  author  discussed  in  a.  few  words.  The 
second  class  of  motors  were  hitherto  known  as  "  laminated 
field"  motors,  and,  owing  to  the  relatively  high  jieriodicity 
for  which  they  were  built,  they  were  unsatisfactory,  and 
have  only  recently  re-appeared  as  possible  railway  motors 
tlu-ougli  the  reduction  of  frequency  to  15 — 20  cycles.  Motors 

I   of  this  type  require  step-down  transformers  on  the  cars,  a^ 

I   they  can  only  be  worked  at  low  pressures. 

The  motors  of  the  third  class  are  mixed-action  motors  ; 
they  start  as  repulsion  motors,  and  after  a  certain  speed  has 

I   been  attained  the  segments  of  the  connnutators  are  short- 

'  circuited,-  and  they  continue  to  run  as  induction  motors. 
Of  the  several  makes  of  this  class  of  motor  the  Schuler 
presents  the  possibility  of  starting  with  a  large  torque 
without  an  excessive  current  consumption,  and,  although 
the  author  said  it  could  not  find  a  place  in  traction  work, 
it  w^ould  probably  have  a  large  sphere  of  usefulness  in 
elevator  and  lift  work. 

In  the  fourth  class  the  solution  of  alternating-current 
traction  work  with  single-phase  motors    a])peared  most 
feasible,  and  the  author  gave  some  details  of  the  windings 
of  the  motors  as  built  by  Latour  and  Winter-Eichberg. 
From  the  results  of  some  tests  made  by  the  Union  Coni- 
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pany  of  Berlin  some  interesting  particulars  have  been 
obtained.  The  coach  weighs  52  tons  in  running  order, 
and  is  equipped  with  two  motors  of  125  brake  horse  power, 
each  of  6,000  volts  and  25  cycles. 

In  conclusion,  Mr.  Eborall  remarked  that  whether  a  type 
of  single-phase  motor  would  replace  three-phase  work  under 
traction  conditions,  it  was  certain  tliat  with  the  new  type 
of  compound  alteniator,  the  compensated  three-phase 
motors,  and  the  various  single-phase  motors,  electrical 
engineers  will  liave  to  reckon  with  the  commutator  in 
alternating-current  machineiy,  and  some  modification  of 
certain  ideas  at  present  held  may  he  expected  in  tlie  near 
future. 


Discussion. 

In  opening  the  disc-ission  the  Chairman  (Mr.  E.  W.  Cowan) 
remarked  on  the  rapid  advance  in  the  application  of  alternating- 
current  motors  for  traction  work.  Some  years  ago  he  had  been 
engaged  on  experiments  on  a  single-phase  motor.  This  filled 
all  the  required  conditions  on  paper,  but  was  found  impracticable 
on  account  of  the  excessive  sparking. 

Mr.  Trautwine,  of  Messrs.  Ganz  and  Company  Limited,  said 
that  the  subject  of  the  adoption  of  the  single-phase  motor  for 
traction  work  had  recently  become  very  fashionable,  but  he 
contended  that  this  type  of  motor  had  not  yet  done  all  that  was 
claimed  for  it.  As  regards  the  Winter-Eichberg  motor,  he 
had  received  a  letter  from  Mr.  Blathy,  who  stated  that  the  power 
factor  of  unity  given  by  the  author  was  not  taken  throughout 
all  the  conditions  of  "working.  Frequent  regulation  of  the 
transformation  was  necessary,  as  the  economic  speed  was  entirely 
dependent  on  the  correct  transformation  ratio,  and  any  departure 
from  this  caused  a  drop  of  efficiency,  which  was  not  shown  on 
the  curves.  As  regards  three-phase  motors,  the  cost  of  the 
regulating  gear  was  only  about  the  same  as  for  continuous- 
current  control,  and  it  was  only  at  high  pressures  that  the  three- 
phase  became  more  expensive.  He  claimed  that  the  cost  of 
acceleration  with  three-pliase  motors  was  practically  the  same 
as  continuous  current,  on  account  of  the  regeneration  of  current 
during  braking.  He  was  in  favour  of  double-trolley  systems, 
the  whole  question  being  one  of  up-keep,  and  at  Valtellina 
the  cost  was  considerably  less  than  that  of  a  single  line.  If 
only  one  line  was  used  at  high  pressures  the  size  of  wire  would 
have  to  be  increased,  and  sparking  would  be  frequent. 

Mr.  Guest  remarked  on  the  impartial  character  of  the  paper, 
and  said  that  a  uniform  system  should  be  adopted,  as  suburban 
lines  were  often  part  of  main  lines.  The  figure  of  106  watt-hours 
per  ton-mile  given  by  Mr.  Kapp  did  not  agree  with  figures  taken 
on  the  Centra]  London  Railway,  where  100  watt-hours  required 
at  the  central  station  included  50  watt-hours  for  lifts,  lamps, 
etc.  He  regretted  that  the  question  of  the  use  of  rail  return 
had  not  been  considered,  as  in  his  opinion  the  loss  through 
this  on  alternating-current  systems  was  about  20  times  greater 
than  with  direct  current. 

Mr.  Maxwell  expressed  the  opinion  that  a  way  out  of  the 
difficulty  of  speed  control  might  be  the  adoption  of  a  mechanical 
variable-speed  gearing. 

Dr.  Rhodes  said  the  compounding  of  generators  was  very 
important,  on  account  of  wattless  current  effects.  He  con- 
sidered that  the  chief  disadvantage  of  alternating-current  traction 
was  the  absence  of  proper  speed  control.  As  regards  the  regene- 
ration of  current  on  to  the  line  when  the  motors  were  rvinning 
tandem,  he  did  not  see  how  this  could  occur  until  the  speed 
of  the  .second  motor  was  sufficient  to  exceed  the  work  done  by 
the  first,  which  was  always  running  as  a  motor.  Three-phase 
motors  were  certainly  advisable  for  industrial  purposes,  on 
account  of  the  ill-treatment  they  would  allow  and  the  absence 
of  commutators. 

Mr.  Eborall,  in  replying  to  the  discussion,  said  that  owing  to 
the  rapid  advance  of  the  single-phase  series  motor  he  had 
somewhat  changed  his  opinion  on  alternating-current  traction. 
He  liad  had  considerable  difficulty  in  obtaining  information  of 
the  Winter-Eichberg  motor,  but  the  curves  he  gave  had  been 
sent  to  him  by  the  Union  Company,  of  Berlin.  Single-phase 
motors  were  the  best  at  low  frequencies,  especially  the  series 
motor,  which  required  a  frequency  of  less  than  25,  and  he  did 
rot  think  any  trouble  would  be  met  with  from  the  commutators 
at  these  low  frequencies.  In  the  Latour  class  of  motors,  the 
stator  could  be  worked  at  very  high  pressures,  but  the  rotor 
at  not  more  than  160  volts,  and  this  at  a  frequency  of  25  would 
not  cause  sparking  at  the  commutators.  The  power  factors 
and  efficiencies  given  in  the  curves  depend  on  the  regulation 
of  the  transformation.  Compound  generators  gave  the  best 
results,  on  account  of  the  capacity  of  the  alternators.  The  106 
watt-hours  per  ton-mile  given  by  Mr.  Kapp  was  only  taken  over 
the  period  of  acceleration  and  braking,  and,  of  course,  would 
be  less  over  the  whole  period;  but  the  current  losses  over  the 
same  time  would  be  about  45  watt-hours.    At  Zossen  the  troubles 


met  with  had  only  been  those  of  a  mechanical  nature,  and  the 
safe  speed  was  not  more  than  95  miles  per  hour.  As  regards  the 
working  of  the  motor  in  tandem,  both  motors  may  be  considered 
.as  one  motor,  with  double  the  number  of  poles. 


THE  SCHWABE  METALLIC  PACKING 


TiiLS  packing,  which  is  particulaiiy  suitable  for  super- 
heated steam,  was  designed  by  Mr.  Schwabe,  the  chief 
engineer  of  the  engine-building  department  of  Freitfeld, 
Danek,  and  Company,  of  Prague.  This  firm  and  the  Ersto 
Bruenner  Maschinenbaufabril?:  of  Bruenn  have  used  it  with 
success  in  Austria,  while  the  Engineering  Bureau  of  Dr.  I>. 
Proell,  in  Dresden,  has  undertaken  its  introduction  into 
Germany  and  other  countries. 

Unlike  the  usual  packings  with  rings  of  brass  or  white 
metal,  the  packing  material  in  this  case  is  cast  iron.  This 


Fig.  1 


metal  was  cliosen  on  account  of  its  property  of  taking  a 
very  high  polisli,  ah  example  of  which  is  to  be  seen  in  the 
hard,  smootli  surface  of  a  steam  cylinder.  Tlie  process  is 
of  a  molecular  nature,  which  is,  as  yet,  not  thoroughly 
understood.  Tlie  packing  consists  of  separate  rings  D, 
figs.  1  and  2,  made  of  the  finest  crucible  cast  iron,  each 
of  wliich  is  can-ied  by  an  angle  ring  K.  The  packing  rings 
are  turned  exactly  to  the  difimeter  of  the  piston  rod,  and 
are  divided  into  three  parts  by  diagonal  cuts.  Around  the 
outside  of  each  ring  is  a  groovei,  in  which  is  placed  a  spiral 
spring  pressing  the  ring  against  the  rod.    The  play  of  the 


Fio.  2. 


packing  rings  in  the  angle  rings  gives  the  packing  enough 
fiexibility  to  adjust  it  to  any  bending  of  the  piston  rod. 
When  tlio  engine  is  put  uito  service  tlie  rings  rapidly  polish 
tliem.selves  to  a  steam-tiglit  bearing  on  the  rod.  The  bear- 
ing surface  becomes  glass-hard,  and,  with  the  light  pressure 
of  the  spiral  springs,  does  not  wear,  so  that  tlie  trouble  and 
delay  caused  by  the  necessity  of  renewing  packing  is 
avoided.  In  order  to  give  satisfactory  service  the  piston 
rods  must  be  in  good  condition,  as  the  rings  are  turned 
to  size  in  the  factory  with  gre<it  exactitude. 
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In  ordinary  service  no  lubrication  is  required,  the  piston 
rod  acquiring,  in  tlie  cylinder,  a  light  coating  of  oil,  which 
is  not  removed  by  the  rings  owing  to  the  light  pressure 
they  exert  on  the  rod.  During  the  time  the  packing  is 
being  broken  in  a  little  oil  is  required,  and  this  is  placed 
between  the  soft  metal  packing  W  and  the  last  cast-iron 
ring.  The  soft  metal  packing  is  put  in,  as  a  reserve  in 
case  the  rod  is  damaged,  and  is  also  useful  in  holding  the 
small  quantity  of  steam  which  may  blow  througli  wliile 
breaking  in  the  cast-iron  rings.  The  nuts  S  of  the  outer 
gland  are  only  drawn  up  by  hand,  but  even  if  pulled  up 
tightly  the  cast-iron  rings  are  still  free  to  shift  radially, 
so  that  the  packing  remains  flexible. 

Tests  have  showm  that  the  auxiliary  soft  metal  packing 
is  imnecessary  in  regular  service.  Recently  on  a  1,000 
horse  power  superheated  engine,  with  a  55  in.  stroke,  142  lb. 
per  square  inch  pressure,  and  562  deg.  Fah.  superheat,  the 
auxiliary  packing  was  removed  without  any  trace  of  steam 
leaking  through.  A  further  test,  of  an  entirely  novel 
nature,  was  the  indicating  of  the  packing,  and  this  showed, 
by  the  diagrams  obtained,  that  the  pressure  is  reduced 
gradually  until  the  last  ring  is  free  from  pressure.  The 
methods  of  making  this  test  were  as  follow :  A  hole  was 
drilled  down  the  stufifing  box  parallel  to  the  piston  rod, 
and  connected  to  radial  holes  drilled  through  the  angle 
rings.  A  steel  tube  was  ground  to  fit  the  longitudinal  hole, 
and,  being  pushed  back  and  forth,  took  the  pressure  from 
any  desired  angle  ring  to  an  ordinary  indicator.  The  test 
was  made  on  the  high-pressure  cylinder  of  a  Schmidt  super- 
heated engine  having  cylinders  of  20  in.  and  41  in.  diameter 
by  39  in.,  working  with  an  initial  pressure  of  1281b.  per 
square  inch.  The  temperature  at  the  various  angle  rings 
was  measured  simultaneously  with  the  indicating.  The 
temperature  at  the  admission  valves  was  556  deg.  Fah.,  and 
the  mean  cylinder  temperature  was  373  deg.  The  fall  of 
temperature  in  the  packing  was  as  follows:  — 

Behind  the    1       2       3       4       5  Ring. 

Temperature,  deg.  Fah....  421    399    374    342  300 
Drop,  deg.  Fah   22      25      32  42 

From  the  foregoing  it  appears  that  the  Schwabe  packing- 
solves  a  difficult  problem,  simplicity  and  reliability  being 
combined  wath  cheapness  of  construction. — Railroad 
Gazette. 


AN    INQUIRY   INTO   THE   WORKING  OF 
VARIOUS   WATER  SOFTENERS.* 

It  lias  frequently  been  stated  that  scale  seriously  reduces  the 
heat  efficiency  of  boilers,  and  experiments  have  been  made  which 
seem  to  prove  this  assertion ;  bnt  it  will  be  found  that  they  have 
been  carried  out  on  wrong  lines,  and  they  only  prove  that  scale 
very  seriously  interferes  with  the  transmission  of  heat  if  the  heat 
source,  usually  a  flame,  is  of  equal  temperature  over  the  whole 
surface.  In  a  boiler  the  temperatures  vary  from  3,000  deg.  Fah. 
to  4,000  deg.  Fall,  at  the  furnace,  down  to  500  deg.  Fah.  to 
1,000  deg.  Fall,  where  the  gases  leave  the  boiler.  Let  us  take 
a  simple  case,  assuming,  for  convenience  of  calculation,  that  the 
heat  transmission  from  flame  to  boiler  plate  is  proportional  to  the 
difference  of  temperatures.  Let  the  ratio  of  air  to  fuel  be  as  20 
to  1,  let  the  air  temperature  be  80  deg.  Fall.,  then  the  flame 
temperature  will  be  3,000  deg.  Fah.  If  the  steam  temperature 
is  380  deg.  Fah.,  the  maximum  temperature  of  the  furnace  plates 
will,  in  the  above  example,  be  only  20  deg.  Fah.  higher  than 
that  of  the  steam,  viz.,  400  deg.  Fah.  Now  let  us  assume  that 
the  heating  surface  is  covered  with  scale  ^  in.  thick ;  then,  if 
the  same  quantity  of  heat  were  transmitted  through  the  coated 
furnace  plates  as  through  the  clean  ones,  the  temperature 
difference  between  one  side  of  the  scale  and  the  fire  side  of  the 
furnace  would  be  350  deg.  Fah.,  and  the  temperature  of  the 
plate  would  be  730  d-eg.  Fah.  It  is,  however,  clear  that  as  the 
boiler  plate  is  hotter  than  in  the  first  example,  less  heat  will  be 
transmitted  to  it,  and  the  temperature  gradient  in  the  scale  will 
be  less  steep.    Naturally  also  the  flame  will  not  get  cooled  so 
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rapidly,  and  its  temperature,  as  it  reaches  the  next  portion  of 
heating  surface,  will  be  higher  than  before.  The  temperature 
distributions  will,  therefore,  be  roughly  as  follow:  — 


TABLE   1. — Tf.MI  EDATURE  DiSTRIEUTION  IN  A  BoiLKIl. 


Square  feet  of  heating  surface  \ei 
pound  of  fuel  per  hour  

0 

1 

i 

1 

1 

2    I  4 

8 

Boiler  with  plates  free  from  Ecale. 

3,000 

2,421 

1,901 

1,335 

728 

426 

381 

Maximum  plate  temp. ...  Deg.  Fah. 

400 

see 

392 

387 

£83 

381 

380 

Total  heat  transmitted. . .  Per  cent. 

0 

19-8 

35  6 

57-0 

77-8 

89-2 

89-7 

Boiler  will 

scale 

Jin.  th-ck. 

Flame  and  flue  temp  Deg.  Fah 

3,000 

2,484 

2,070 

1  471 

835 

45i> 

384 

Maximum  plate  temp  Deg.  Fah. 

091 

C30 

581 

510 

431 

389 

382 

Total  heat  transmitted. .  .Per  cent. 

0 

17  5 

31-S 

5'i-4 

74-2 

87-0 

89  .5 

Boilers  are  generally  designed  to  have  1|  to  2  square  feet  of 
heating  surface  per  pound  of  fuel  burnt  per  hour  under  ordinary 
working  conditions.  Four  square  feet  in  Table  I.  represents  a 
lightly-worked  boiler,  and  \  square  foot  represents  the  heating 
surface  usually  swept  by  the  flame. 

It  will  be  seen  from  the  table  that  even  for  this  small  value  of 
heating  surface  to  fuel  the  addition  of  scale  ^in.  in  thickness 
only  reduces  the  transmitted  heat  by  11'6  per  cent,  whereas, 
when  the  gases  reach  the  end  of  a  lightly-worked  boiler,  where 
this  value  is  4,  we  find  that  the  total  reduction  has  fallen  to  only 
2'5  per  cent.  We  may,  therefore,  safely  say  that  even  a  thick 
coating  of  scale  does  not  materially  reduce  the  efficiency  of  a 
boiler.  On  the  other  hand.  Table  I.  shows  very  clearly  that 
even  ^  in.  of  wet  scale  raises  the  temperature  of  the  furnace  plate 
in  this  case  by  nearly  300  deg.  Fah. 

In  this  particular  instance  ihere  is,  therefore,  danger  that  the 
furnace  has  been  sufficiently  weakened  by  heat  to  be  nearly 
collapsing.  Scale  is  thus  a  serious  danger,  and,  as  is  well  known, 
has  frequently  caused  accidents.  It  will  be  noticed  that  in  clean 
boilers  the  temperature  of  the  furnace  plate  is  nearly  the  same 
as  that  of  the  water,  whereas  in  the  scaly  boiler  the  excess 
temperature  is  about  one-tenth  of  that  of  the  flame.  If,  there- 
fore, in  the  first  case,  we  open  the  furnace  door  and  admit  cold 
air,  the  excess  temperature  of  the  furnace  plate  can  at 
most  be  reduced  20  deg.  Fah.,  causing  a  contraction  of  only 
'/go  ii-  in  8  ft.,  whereas  cold  air  admitted  to  the  furnace 
of  the  scaly  boiler  will  effect  a  rapid  reduction  of  about  311 
deg.  Fall.,  accompanied  by  a  contraction  of  Jin.  in  8ft.,  which 
is  a  very  serious  matter.  In  fact,  in  a  rigid  structure  these  two 
strains  would  be  accompanied  by  stresses  of  1'5  and  23  tons 
respectively.  Boilers  are  elastic,  but  a  large  fraction  of  these 
stresses  certainly  make  their  appearance  every  time  that  a  furnace 
door  is  opened,  say  once  every  half-hour,  or  6,000  times  a  year. 
No  wonder,  therefore,  that  in  high-pressure  boilers,  which  are 
necessarily  more  rigid  than  low-pressure  ones,  this  constant 
straining  leads  to  grooving  at  the  furnace  flanges.  With  scale 
\\n.  thick^the  stresses  would  be  nearly  doubled. 

Suspended  matter  is  often  organic,  and  appears  to  have  a 
beneficial  effect  on  such  mineral  precipitates  as  may  be  formed 
by  combining  with  them  and  forming  loose  sediment,  which  is 
easily  dealt  with  in  water  softeners,  or  it  settles  down  as  mud 
m  boilers. 

Carbonate  of  Lime,  is  the  Chief  Cause-  of  Tern porary  Hardness. — 
Its  chemical  formula  is  CaCOj.  It  is  practically  insoluble  in 
water,  but  it  is  easily  converted  into  Incarbonate  of  lime,  having 
the  formula  CaH,  (CO3),,  which  is  fairly  soluble  in  cold  water,  and 
is  a  constituent  of  most  natural  waters.  Its  second  equivalent 
of  carbonic  acid  is  easily  removed  on  boiling,  when,  of  course, 
the  carbonate  of  lime  is  precipitated,  forming  a  scale.  Waters 
poor  in  carbonate  of  lime,  but  rich  in  sulphates,  do  not  choke 
the  economiser  pipes.  Another  means  of  converting  bicarbonate 
of  lime  into  carbonate  of  lime  is  to  add  solutions  of  cau.stic  lime, 
burnt  lime,  or  caustic  soda  in  water.  The  cliemical  reaction  is 
as  follows: — • 

Bicarbonate  1  1  /  Caustic  "I  _  /  Carbonate  \  ^^ter 
of  calcium  /     \    lime    J      1    of  lime  / 

CaH.,(CO:j).,  -t-      CaO  =      -iCaCO,.  +  HoO 
Soluble             Soluble            Insoluble  Water 

The  second  equivalent  of  the  carbonic  acid  in  the  bicar- 
bonates  of  lime  and  of  magnesia  is  generally  called  half-bound. 
Any  excess  is  called  free  carbonic  acid. 

One  grain  of  carbonic  acid  combines  with  2'27  grains  of 
carbonate  of  lime,  forming  3'27  grains  of  bicarbonate  of  lime. 
Temporary  hardness  cannot  be  entirely  removed  by  lime  treat- 
^  ment,  because  carbonate  of  lime  is  not  absolutely  insoluble. 


THE    PRACTICAL  ENGINEER. 


[January  I,  1904 


Sulphate  of  Lime.— The  chemical  formula  is  CaSO,.  It  is 
fairly  soluble  iu  waters  up  to  the  boiling  point  at  atmospheric 
pressure,  but  it  is  less  soluble  at  temperatures  corresponding  to 
hicrh  pressures  of  steam.  Because  this  sulphate  of  lime  cannot  > 
be"  removed  by  ordinary  boiling,  it  is  called  permanent  hard- 
ness. The  result  is  that,  if  waters  containing  sulphate  of  lime 
are  pumped  into  a  boiler,  the  constant  evaporation  effects  a  slow 
concentration,  until  saturation  point  ia  reached,  when  the  sul- 
phate of  lime  is  precipitated,  and  adheres  to  all  parts  of  the 
boiler;  it  is  practically  gypsum  or  selenite.  If  any  carbonate 
of  lime  is  mixed  up  with  the  scale,  this  too  gets  thoroughly 
cemented  with  it. 

4.t  the  temperatures  corresponding  to  high  pressures,  water 
can  dissolve  only  about  20  grains  of  sulphate  of  lime  per  gallon. 
This  dissolving  action  loosens  the  scale,  which  can  be  easily 
removed  as  Ion"-  as  it  is  wet.  If  the  scale  be  allowed  to  dry, 
all  the  170  grains  of  sulphate  crystallise,  and  thereby  cement 
toa-ether  the  loose  parts  of  the  scale,  making  it  hard,  and 
difficult  to  remove. 

The  sulphate  of  lime  can  always  be  entirely  removed  by 
conversion  into  carbonate  of  lime.    The  reaction  is  as  follows:  — 


Sulphate  \      \  Ca-'bonate  \  _  /  Carbonate  \ 
of  lime   f     )    of  soda    J      (.    of  lime  f 
-  CaCO, 
Insoluble 


CaSO^  + 
Soluble 


Soluble 


Suljihato 
of  soda 
Nfl.,<«Oj 
Soluble 


If  there  is  any  free  or  half-bound  carbonic  acid  in  the  water, 
and  this  is  generally  the  case,  caustic  soda,  if  available  as  a  waste 
product,  may  be  "used.  The  caustic  soda  combines  with  the 
carbonic  acid  to  form  carbonate  of  soda,  and  the  reaction  is  then 
as  sketched  above:  and  the  lime  which  has  lost  its  one  equiva- 
lent of  half-bound  carbonic  acid  is  also  precipitated.  Caustic 
soda  without  carbonic  acid  will  not  precipitate  the  sulphate  of 
lime.  It  is.  therefore,  wrong  to  introduce  caustic  soda  into 
boilers  which  are  fed  with  water  having  only  permanent  hard- 
ness. In  fact,  caustic  soda  should  not  be  pumped  into  a  boiler 
except  together  with  the  cold  feed,  for  as  long  as  the  water  is 
cold  the  carbonic  acid  can  bo  fixed,  and  additions  of  caustic  soda 
would  come  too  late  if  made  in  the  boiler. 

Magncfium  /SV/?/.«. — These  are  found  in  natural  waters  as 
nitrates,  chlorides,  sulphates,  and  cause  permanent  hardness, 
or  as  bicarbonate,  which  causes  temporary  hardness;  they  are 
very  soluble,  except  the  last  named.  They  all  react  on  soap, 
and  heat  will  not  precipitate  them,  except  the  bicarbonate,  by 
driving  off  its  carbonic  acid.  \t  the  high  temperatures  to  be 
found  in  boilers  a  reaction,  resulting  in  precipitation  of  magnesia, 
takes  place  between  the  carbonate  of  lime  and  the  soluble 
magnesium  salts.  The  bicarbonate  of  magnesia  can  be  partly 
removed  by  converting  it  into  carbonate  of  magnesia  by  the 
addition  of  caustic  lime. 

The  reaction  in  water  softeners  is  as  follow:  — 

Bicarbonate  \  _|_  /  Caustic  1 
of  masnesia  f     \    lime  j 
MgHj'CO:,^    +  TaO 
Soluble  Soluble 


/  Carbonate  of  "j      /  Carbonate  \  + 
\     magn<^sia    j      \    of  lime    J  water 
MgCO.^        -1-       CsCO:,  -^H,0 
Slightly  soluble         Insoluble  Water 


The  last  traces  of  magnesium  carbonate  are  removed  by  adding 
an  excess  of  lime,  the  reaction  being  as  follows:  — 


.  of  l     f  Caustic  \  ^  r  Hydrate  of  |  ^  j  Cavbo 

a    I      [    lime    J  (   mapnesia  J      ^    ot  li 


Carbonate  of  "j  ,  f  Caustic  "| 
m^enesi 

MffCOg       +  CaO 

Slightly  soluble.  Soluble, 


Water. 


Mg(0H)2 
Insoluble. 


honate 
ime 
+  CaCO., 
Insoluble. 


Grease. — This  is,  of  course,  only  found  in  the  waters  discharged 
from  jet  or  surface  condensers,  or  from  feed  heaters  in  which 
steam  is  condensed.  Vegetable  and  animal  fats  cause  coiTosion 
in  boilers;  but,  as  they  are  unsuitable  for  cylinder  lubrication, 
they  are  now  rarely  used.  A  small  trace  of  oil  emulsified  in  the 
water  is  very  difficult  to  deal  with.  It  cannot  be  separated  from 
water  by  boiling  at  atmospheric  pressure,  but  it  is  completely 
removed  by  the  conditions  which  exist  in  a  boiler;  and,  as  it 
adheres  to  the  heating  surfaces,  it  causes  overheating,  which 
may  result  in  a  collapse,  and  certainly  increases  the  wear  and 
tear. 

The  peculiarity  of  grease  deposits  in  boilers  is  that  their  effect 
is  out  of  all  proportion  to  their  thicknesses.  We  have  seen  that 
scale  of  ^  in.  thickness  will  raise  the  temperature  of  furnace  plates 
about  300  deg.  Pah.  As  grease  offers  ten  times  more  resistance 
to  heat,  one  would  expect  that  '/ao  in-  would  have  the  same  effect 
as  this  thickness  of  scale;  but  experience  shows  that  the  merest 
trace  of  grease,  certainly  less  than  'l,„„„iu.,  or  one-tenth  of  the 
above,  can  cause  for  more  serious  injury  than  scale.  Various 
explanations  have  been  attempted.  According  to  one  of  these, 
thin  films  of  grease  form  tough  bubbles  on  the  heating  surface, 
and  prevent  the  water  from  keeping  it  cool.  Another  view 
is  that  grease,  either  alone  or  joined  to  mineral  matter,  forms 
an  impalpable  powder  like  oxalate  of  lime  and  other  precipitates, 
and,  like  these,  retards  ebullition,    Increase  of  pressure  above 


1101b.  seems  to  accentuate  this  evil;  perhaps  this  may  be  due 
to  decomposition  of  magnesium  carbonate  when  this  temperature 
is  reached.  In  any  case  it  is  highly  desirable  to  remove  every 
trace  of  grease  from  the  feed  water.  As  already  stated,  this 
cannot  be  done  by  filters;  and  grease  separators,  which  appear 
to  be  rather  more  efficient,  do  not  remove  the  last  trace  of 
grease. 

As  yet  the  only  effective  method  for  doing  this  is  to  add 
mineral  matter  iu  solution  to  the  condensed  water,  and  then  to 
cause  precipitation  by  chemical  means.  The  grease  then  adheres 
to  the  precipitate,  and  can  easily  be  removed  by  settlement  or 
filtration.  Water  from  jet  condensers  contains  the  necessary 
mineral  matter,  but  this  has  to  be  added  if  the  waters  are  drawn 
from  surface  condensers. 

The  cost  of  raising  the  temperature  of  1,000  gallons  of  water 
from  60  deg.  Fah.  to  212  deg.  Fah.  is  about  Is.  when  the  price 
of  coal  is  12s.  per  ton,  no  matter  what  the  hardness  of  the  water 
may  be. 

With  waters  of  10  deg.  temporary  hardness  1'14  lb.  of  caustic 
soda  of  77  per  cent  strength,  or  0'8  lb.  of  burnt  lime,  will  suffice 
for  1,000  gallons  of  water.  The  same  quantities  will  also 
neutralise  all  the  free  carbonic  acid  represented  by  six  grains 
per  gallon.  As  the  price  of  caustic  soda  and  lime  stand  in  the 
ratio  of  12s.  6d.  to  Is.  per  cwt.,  the  relative  cost  of  the  two 
treatments  would  bo  r53d.  and  0-09d.  per  1,000  gallons,  and 
naturally  one  would  use  caustic  soda  only  if  it  is  a  waste 
product,  and  if  there  is  permanent  hardness  also  present.  Large 
proportions  of  soda,  either  carbonate  or  caustic,  affect  brass 
fittings. 

It  requires  1'5  lb.  soda  ash  of  58  per  cent  strength  to  remove 
10  deg.  permanent  hardness  (.ut  of  1.000  gallons.  Xb  the  price  of 
this  soda  is  about  .5s.  6d.  per  cwt.,  the  cost  would  be  about  0'88d. 
per  1,000  gallons.  The  stren;jth  of  wf.shing  soda  is  about  20  to 
22  per  cent. 

It  should  be  noted  that  an  =£800  boiler  using  pure  water  should 
not  cost  more  than  about  ,^£35  per  annum,  including  chemicals  in  a 
water  softener;  whereas  similar  boilers,  using  sedimentary  water 
aud  boiler  compositions,  may  cost  twice  and  three  times  as  much. 
The  minimum  saving,  say  £.30,  capitalised  at  5  per  cent,  repre- 
sents £600;  whereas  the  cost  of  a  water  softener  per  boiler 
would  amount  to  about  .£100  to  ,£200. 

We  have  now  to  turn  our  attention  to  some  of  the  practical 
difficulties  which  water  softeners  have  to  overcome,  the  most 
important  of  these  being  the  proper  adjustment  of  the  supply  of 
chemicals  and  the  removal  of  the  precipitates  from  the  treated 
waters.  If,  by  suitable  chemicals,  we  precipitate  carbonate  of 
lime  out  of  water,  it  is  at  first  in  a  colloidal  condition,  its  first 
appearance  being  that  of  a  bluish-white  thin  starch,  which  can 
freely  pass  through  the  best  chemical  filters.  According  to 
Professor  Wanklyn's  experiments  this  precipitate  will  settle 
down  in  25  minutes^  through  Jin.  of  water,  which  will  then  be 
quite  clear,  whereas  it  takes  eight  hours  to  clear  20  in.  of  water 
charged  with  this  precipitate.  The  rate  of  settlement  is  about 
1'8  in.  to  2'5  in.  per  hour.  No  experiments  seem  to  have  been 
m.ade  on  hot  water. 

It  is  thu«  understood  why  very  large  tanks  are  necessary  when 
working  with  cold  water,  and  why  even  filters  will  not  remove  all 
the  precipitated  carbonate  of  lime. 

In  most  of  the  cold-water  softeners  the  treated  water  moves 
upwards  against  the  descending  sediment,  which,  being  coarse, 
assists  the  newly-formed  precipitate  iu  settling  down.  In  other 
softeners,  notably  in  that  (jf  Desrumaux,  the  treated  water  is 
made  to  travel  in  comparatively  thin  sheets. 

The  Archbutt-Deeley  process  is  arranged  so  that  the  carbonic- 
acid  gas  from  a  stove  comes  in  contact  with  the  treated  water, 
and  dissolves  the  trace  of  precipitate  which  would  have  appeared 
in  the  pipes.  Steam  users,  however,  have  a  prejudice  against 
deliberately  introducing  carbonic  acid  into  their  boilers,  and 
some  at  least  add  very  large  settling  tanks,  and  do  not  use  the 
stove. 

Out  of  17  continuous  water  softeners  dealt  with  in  this  paper 
14  are  fitted  with  filters.  Two  of  these,  Bell's  and  Reisert's,  are 
sand  filters.  Porter-Clark  and  Atkins  have  cloth  filters,  and 
the  others  have  wood  wool  or  sponge  filters.  Wood  wool  is 
cheap,  and  can  be  renewed,  say,  twice  a  year,  while  sponges  have 
to  be  cleaned.  These  removal  or  cleaning  operations  are  rather 
tedious,  but  cannot  be  entirely  obviated. 

Cloth  filters  have  to  be  cleaned  by  hand.  They  generally 
consist  of  a  number  of  wooden  or  iron  frames,  each  frame  being 
separated  from  its  neighbour  by  a  piece  of  cloth.  The  frames 
are  pressed  together  by  two  long  bolts.  The  water  enters  every 
alternate  frame  through  a  hole  in  the  top  side  or  middle,  and  is 
discharged  out  of  holes  in  the  bottoms  of  the  adjoining  frames. 

Most  water  softeners  are  provided  with  small  lime-slaking 
tanks;  but  this  is  not  an  invariable  practice,  nor  does  any 
continuous  softener  seem  to  be  fitted  with  a  tank  in  which  either 
soda  or  caustic  soda  is  dissolved  before  use. 

iTo  be  continued.') 
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A    NEW   STEAM-ENGINE  INDICATOR. 


For  tlie  following  particulars  of  a  new  type  of  steaiu-eugiue 
indicator  introduced  by  the  Crosby  Steam  Gage  and  Valve 
Company,  Boston,  Mass.,  we  are  indebted  to  the  Engineer, 
Chicago. 

The  construction  of  this  indicator  represents  a  departure 
from  the  ordinary  arrangement  of  this  important  instru- 
ment. In  this  device  the  spring  is  always  in  plain  sight, 
being  on  the  outside,  and  is,  therefore,  not  subjected  to 
the  extreme  changes  of  temperature  that  frequently  occur 
in  the  ordinaiy  designs  of  indicator.  On  account  of  the 
absence  of  the  spring  the  cylinder  is  made  quite  short,  the 
drum  being  carried  at  the  outer  end  of  an  arm  integral  with 
the  cylinder,  and  is  operated  in  the  usual  manner.  The 
piston  rod  extends  through  the  frame  holding  the  spring, 
and  is  connected  to  the  latter  at  its  upper  end,  the  spring 
being  extended  when  taking  a  diagram.  A  yoke  forms 
a  part  of  the  piston  rod,  the  pencil  lever  and  radius  bar 


Indicator,  with  Outside  Spring. 


being  connected  with  the  yoke  in  the  slot  as  shown.  The 
parallel  motion  is  fixed  on  a  ■separate  plate,  which  is 
revolvably  secured  to  the  cylinder  head  by  means  of  a 
nut  shown  immediately  beneath  the  cylinder  head.  The 
liead  screws  into  the  cylinder  in  the  usual  manner.  The 
pencil  is  pressed  against  the  card  on  the  drum  by  an 
adjusting  screw,  whicli  also  serves  to  regulate  the  pressure 
brought  to  bear  on  the  pencil.  The  spring  may  be  removed 
and  replaced  by  another  Avithout  disconnecting  any  other 
part  of  the  instrument.  The  indicator  can  be  changed  from 
left  to  right  hand  by  removing  the  spring  plate  and  raising 
the  pencil  over  the  tops  of  the  posts.  This  new  invention 
will,  we  understand,  be  shortly  placed  on  the  English  market 
by  the  Crosby  Steam  Gage  and  Valve  Companj',  Queen 
Victoria  Street,  London,  E.G.,  who  anticipate  a  large 
business  will  follow. 


Pkocess  foe  Bronzing  Cast  Iron. — The  Maschinenbauer 
describes  the  followingf  process  for  imparting  to  common  cast 
iron  all  the  rich  glow  of  bronze,  without  covering  it  with  a 
metal  or  an  alloy :  Having  thoroughly  cleansed  the  surface  and 
rubbed  it  down  smooth,  apjjly  evenly  a  coat  of  vegetable  oil — 
say  sweet  or  olive  oil — and  heat  the  iron  object,  being  careful 
that  the  temperature  does  not  rise  high  enough  to  burn  the  oil. 
At  the  moment  of  decomposition  of  the  oil  the  cast  iron  will 
absorb  oxygen,  and  this  forms  upon  the  surface  a  brown  oxide 
skin  or  film,  which  takes  a  fast  hold,  and  is  so  hard  that  it  will 
admit  of  a  high  polish,  thus  bestowing  upon  the  iron  a  most 
striking  resemblance  to  bronze. 


SOME    APPLICATIONS     OF    COPPER  IN 
ENGINEERING  PRACTICE.* 

By  W.  Ed.  Storey. 

( Concluded  from  page  504,  vol.  xxviii.J 

The  largest  pipe  of  seamless  copper  which  I  have  personally 
seen  used  for  steam  purposes  was  one  of  12  in.  bore,  ^/.gin.  thick 
and  21ft.  long.  Tiiis  was  bent  into  horseshoe  form  for  an 
expansion  pipe,  and  was  fixed  in  a  steam  range  working  at 
loo  lb.  per  square  inch  at  a  tramway  electric-generating  station. 
This  was  an  expensive  pipe,  but  in  all  human  probability  it  will 
last  as  long  as  any  part  of  the  installation,  it  will  require  no 
expensive  attention  from  the  station  engineer,  as  would  a  sleeve- 
expansion  joint  of  the  same  size,  at  the  most  annealing  at  long 
intervals  as  a  safeguard  against  crystalisation  being  all  that  la 
necessary,  and  at  tlie  end  of  its  service  it  will  be  worth  at  least 
one-third  of  its  original  cost  as  scrap. 

There  is  one  point,  however,  that  deserves  more  attention  than 
it  often  gets,  when  long  pipe  ranges  are  provided  with  two  or 
more  expansion  pipes — tuis  is  the  absolute  necessity  of  providing 
a  firm  anchorage  for  each  length,  so  that  each  expansion  pipe 
has  only  to  take  up  the  movement  due  to  the  expansion  of  tlie 
length  of  pipe  with  which,  it  is  concerned. 

I'or  marine  practice,  when  dealing  with  stuffing-box  expan- 
sion joints,  Seaton  gives  tlie  following  advice :  Expansion 
stuffing  boxes  should  be  cast  with  the  necessary  flanges  or 
brackets  for  securing  them  to  the  bulkheads  or  deck  beams, 
and  the  end  of  each  length  of  piping  furthest  away  from  the 
stuffing  box  should  be  anchored  in  a  similar  way.  What  is 
good  advice  for  the  marine  engineer  is  good  also  for  the  land 
engineer. 

The  brazing  of  flanges  to  copper  steam  and  feed  pipes  is  a 
subject  demanding  a  little  special  attention.  The  material  of 
which  the  ordinary  brazing  metal  flange  is  made  consists  chiefly 
of  copper,  with  the  addition  of  a  small  quantity  of  siJelter.  This 
alloy  stands  a  high  temperature  in  brazing,  but  is  soft,  and 
some  objection  is  tnerefore  taken  to  it  on  account  of  the  ease 
with  which  the  flanges  are  distorted  in  making  the  joints.  Hard 
gun  metal  will  not  withstand  the  brazing  temperature,  which 
may  be  taken  at  somewhere  about  1,450  deg.  to  1,500  deg.  Fah. 
So  the  demand  for  steel  flanges  for  copper  pipes  has  of  late 
become  constant. 

To  overcome  the  difficulty  of  securing  a  good  brazed  joint  the 
writer's  firm  some  years  ago  designed  a  form  of  flange  for 
brazing  which  has  given  every  satisfaction  under  a  very  extended 
application.  In  this  flange  the  internal  bore  has  a  recess  turned 
in  it  which  extends  almost  to  the  inner  and  outer  faces,  but 
leaves  a  sufficiently  broad  band  for  the  pipe  to  be  fastened 
securely,  so  as  to  hold  the  two  together  tor  fitting  and  the 
brazing  process.  From  the  upper  face  of  the  flange,  on  which 
brazing  solder  will  be  melted,  several  ducts  are  cut  connecting 
it  to  the  recess,  and  allowing  the  molten  solder  to  run  into  and 
fill  up  the  recess.  At  the  brazing  temperature  the  solder  and 
the  surface  copper  actually  amalgamate,  so  it  will  be  seen  that 
the  ring  of  solaer  in  the  recess  firmly  amalgamated  to  the  copper 
pipe  forms  a  key  which  most  securely  prevents  the  withdrawal 
of  the  flange  from  the  pipe. 

The  melting  temperature  of  copper  is  about  2,000  deg.  Fah., 
and,  as  above  stated,  of  brazing  solder  1,500  deg.  Fah. 
There  is,  therefore,  not  a  great  margin  when  one  considers  the 
fierce  blast  used  in  the  brazing  hearth,  between  what  is  neces- 
sary for  a  good  sound  braze  and  what  is  harmful  to  the  copper. 
The  fire  must  be  kept  brightly  blown,  and  must  not  be 
sluggish,  or  else  the  conditions  occur  in  which  "  gassing "  of 
the  copper  results. 

One  safeguard  of  which  users  of  copper  pipes,  in  situations 
where  considerable  stress  is  experienced,  where,  for  instance, 
expansion  movements  have  to  be  taken  up  and  vibration  to  be 
sustained,  should  more  frequently  avail  themselves  is  the  process 
of  annealing,  which  restores  the  ductilitv  of  copper  after  it  has 
become  hard,  and  has  developed  a  tendency  to  fracture  because 
of  the  repeated  strains  that  have  been  cxperiencd  by  it.  This 
"  fatigue  "  of  the  metal  is  known  to  be  suffered  also  by  steel  and 
iron,  and,  as  with  them  so  with  copper,  can  be  corrected  by 
careful  annealing.  A  systematic  attention  to  details  of  this 
kind  would  greatly  reduce  the  number  of  accidents  of  various 
kinds,  and  would  soon  re-habilitate  copper,  and  restore  it  to 
its  proper  share  of  the  confidence  of  the  expert. 

The  last  branch  of  my  subject  which  I  propose  to  touch  upon 
in  this  paper,  and  in  itself  this  is  of  sufficient  extent  and 
importance  to  occupy  our  attention  at  much  greater  length,  is 
the  application  of  copper  in  the  form  of  alloys  to  the  service 
of  the  engineer. 

The  objects  which  are  subserved  by  alloying  copper  with  tin, 
zinc,  and  other  metals  are,  briefly,  the  increase  of  strength, 
the  increase  of  hardness  and  resistance  to  wear,  improvement  in 

*  Abstract  of  a  piper  read  before  the  Ihinchester  Association  of  Engiueers,  ou 
Saturday,  December  5th,  1903. 
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auti-fiictional  properties,  but  cliiefly  the  adaptation  of  copper  to 
foimdry  purjx)ses. 

The  fact  that  copper  without  alloy  will  not  cast  in  sand  moulds, 
so  as  to  be  liomogoneous  and  of  any  use  in  the  engineering  shops, 
has  already  been  stated;  but  v/hen  alloyed  with  tin  or  zinc  in  a 
vast  number  of  proportions  strong  and  solid  metals  of  varying 
degrees  of  hardness,  capable  of  resisting  high  hydraulic  pressure, 
easily  machined  and  taking  a  high  polish,  can  be  produced 
without  difficulty.  These  metals  under  ordinary  conditions  do 
not  rust,  have  excellent  aiiti-frictional  properties,  and  as  regards 
some  of  them  can  be  forged  or  rolled  into  sheets  and  bars. 

Gun  metal  and  brass  are  the  two  terms  applied  respectively  to 
alloys  of  copper  with  tin  and  zinc;  but  the  former  name  has 
no  longer  any  exact  significance.  Tlie  comparative  dearness 
of  both  copper  and  tin  has  resulted  in  the  addition  of  other 
ingredients  to  the  alloy  which  have  less  value  in  order  to  meet 
competition,  or  to  secure  the  founder  greater  profit,  and  now 
the  term  gun  metal  only  conveys  the  idea  of  a  brown  metal 
having  a  chopper  base.  The  British  Admiralty  specification  for 
gun  metal  to  be  used  for  steam  purposes  is  probably  well  known, 
but  I  will  nevertheless  repeat  it.  It  is  as  follows:  Not  less 
than  10  per  cent  of  tin,  not  more  than  2  per  cent  of  zinc,  and 
the  remainder  of  copper  of  approved  quality.  The  tensile 
strength  has  to  be  at  least  14  tons  per  square  inch,  with  an 
elongation  in  2  in.  of  7  per  cent.  This  gives  a  splendidly  sound 
and  tough  metal,  which,  however,  is  rather  difficult  to  machine. 
A'ery  little  lead  added  to  the  alloy  makes  a  remarkable  difference 
in  the  case  of  working  at  the  price  of  a  considerable  reduction 
in  strength,  and  lead  sliould,  therefore,  be  used  very  sparingly, 
if  at  all,  for  the  gun  metal  of  high-pressure  steam  fittings. 

Gun  metal  is  of  use  only  as  a  foundry  metal ;  it  will  not  forge 
either  liot  or  cold.  Its  usefulness  lies  in  the  soundness  and  ease 
with  which  it  can  be  cast,  in  the  adaptability  with  which  it  can 
be  varied  to  suit  many  requirements,  its  high  elastic  limit,  and 
its  great  homogeneity.  Carefully-prepared  alloys  cast  in  sand 
will  give  results  as  high  as  16  tons  tensile  strength  per  square 
inch,  with  an  elongation  of  10  to  12  per  cent. 

Brass  has  innumerable  uses  outside  the  domain  of  engineering, 
but  even  within  these  narrower  limits  has  a  very  wide  appli- 
cation. It  has  great  ductility,  but  at  the  same  time  great 
strength  and  a  high  elastic  limit.  According  to  its  content  of 
zinc  it  can  be  forged  hot  or  cold.  Brannt  gives  the  Limit  of  cold 
rollinc  or  drawing  as  lying  in  a  jiroportion  of  37  per  cent  of  zinc ; 
but  I'think  this  is  higher  than  actual  practice  would  allow,  and 
34  to  35  per  cent  of  zinc  is  more  nearly  the  commeiTial  limit  for 
combination  with  copper  for  cold  rolling.  For  forging  hot, 
upwards  of  40  per  cent  of  zinc  may  be  used  in  the  alloy,  though 
the  ductility  of  the  metal  is  reduced  the  higher  the  zinc  content. 
The  "  high-speed  turning  brass  rods,"  for  making  screws  and 
small  details  for  machines,  contain  a  small  proportion  of  lead 
to  make  the  operation  of  the  tools  easier,  and  to  reduce  the 
heat  which  would  otherwise  be  a  source  of  trouble.  Speeds  as 
high  as  2,000  revolutions  per  minute  are  used  in  turning  small 
articles  made  from  this  kind  of  material. 

The  British  Admiralty  employs  very  largely  a  brass  containing 
1  per  cent  of  tin,  and  called  "  naval  brass,"  in  situations  exposed 
to  the  action  of  sea  water.  This  metal  has  been  introduced,  as 
the  result  of  many  trials,  to  overcome  the  difficulty  of  pitting  in 
condenser  tubes.  Pitting  .«eems  to  take  place  chiefly  in  tubes 
used  in  connection  with  foul  or  impure  circulating  water,  such 
as  is  found  in  river  estuaries  near  large  towns.  Probably  tlie 
extended  use  of  electricity  on  shipboard  has  had  bad  results 
in  the  direction  of  increasing  corrosion  by  electrolysis.  I  am 
informed  that  in  vessels  almost  wholly  navigating  the  deep 
seas  the  trouble  caused  by  pitting  in  the  condenser  tubes  is 
much  less  frequently  experienced.  Corrosion  due  to  electrolysis 
is  not  confined  to  condenser  tubes,  however,  and  I  have  seen 
examples  of  valve  spindles  and  pump  rods  in  which  the  zinc 
portion  of  the  alloy  has  been  almost  entirely  eaten  out,  leaving 
a  spongy  mass  of  almost  pure  copper  on  the  outer  surface, 
increasing  in  content  of  zinc  till  at  the  centre  the  original  alloy 
remains  unaltered.  The  addition  of  a  small  percentage  of  tin 
seems  more  or  less  to  correct  this  tendency,  and  the  Admiralty 
at  all  events  is  satisfied  with  tlie  efficacy  of  this  addition,  since 
all  the  material  for  condensers,  bolts,  nuts,  and  so  forth,  for 
under-water  fittings,  is  now  specified  to  contain  1  per  cent 
of  tin. 

Condenser  casings,  whether  cast  or  built  up  from  plates,  are 
required  to  contain  62  per  cent  copper,  37  per  cent  zinc,  and  1 
per  cent  tin;  condenser  tubes  70  per  cent  copper,  29  per  cent 
zinc,  and  1  per  cent  tin.  Owing  to  the  exigencies  of  manu- 
facture, plates  and  rods  have  to  be  hot  rolled,  whilst  tubes 
have  to  be  cold  drawn.  This  accounts  for  the  differences  seen 
in  the  specifications.  Naval  brass  is  an  extremely  strong  metal, 
and  forges  well  at  a  dull  red  heat.  The  Admiralty  specification 
for  tenacity  and  ductility  in  this  metal  calls  for  28  tons  tensile 
strength  and  15  per  cent  elongation. 

The  last  group  of  copper  alloys  to  which  I  propose  to  allude, 
and  tliat  only  very  briefly,  is  that  generally  known  under  the 
designation  of  high-tension  bronzes.    These  are  almost  entirely 


formed  of  a  base  of  copper  and  zinc  in  much  the  same  i>ropor- 
tions  as  are  employed  for  the  production  of  brass  or  yellow 
metal;  but,  in  addition,  they  contain  a  small  percentage  of 
either  manganese,  iron,  or  aluminium,  or  even  of  all  three 
together.  The  effect  of  this  small  addition  of  these  particular 
metals  is  to  produce  results  of  the  greatest  importance.  As 
compared  with  the  selected  samples  of  brass,  a  rolled  manganese 
bronze  rod  will  give  results  up  to  50  per  cent  increase  in  tensile 
strength,  whilst  at  the  same  time  exhibiting  superior  ductility. 
IJoth  manganese  bronze  and  aluminium  bronze  can  be  cast  if 
due  precautions  are  observed;  and  I  was  recently  informed  of  a 
test  made  of  the  former,  cast  in  dry  sand,  which  gave  a  tensile 
strength  of  38  tons  per  square  inch,  with  an  elongation  of  18 
per  cent  in  2  in.  The  metal  is  not  easy,  however,  to  cast 
successfully,  and  requires  special  attention  and  practice,  so  that 
the  best  results  are  not  always  obtained  until  after  a  number 
of  failures  have  pointed  the  way  to  success.  The  very  general 
adoption  of  these  alloys  for  propeller  blades,  and  similar  large 
castings  demanding  great  strength  for  uses  in  connection  with 
shiiDbuilding,  shows  that  with  projjer  treatment  these  difficulties 
can  be  overcome. 

Manganese  bronze  also  presents  a  most  determined  resistance 
to  corrosion,  far  exceeding  that  shown  by  most  other  kinds  of 
brass,  either  east  or  rolled.  It  is  therefore  mucli  used  for  pump 
rods,  for  which  purpose  it  is  also  especially  suited  because  of  its 
great  strength  and  the  ease  with  which  it  can  be  forged,  for 
bolts  and  studs,  valve  sjjindles,  and  the  like. 

Two  instances  of  the  application  of  this  bronze  to  situations 
of  severe  difficulty  on  account  of  corrosion  may  be  of  interest. 
The  hydraulic  power  main  conveying  the  power  to  the  railway 
swing  bridge  at  Traft'ord  Wharf,  on  the  Ship  Canal,  has  to  pass 
across  the  bed  of  the  canal  under  water.  The  main  is  of  copper, 
and  the  flanges  are  bolted  together  with  manganese  bronze 
bolts  and  nuts.  The  main  was  laid  in  1895,  and  I  am  informed 
that  it  has  never  given  any  trouble  since  that  time,  though  con- 
stantly under  a  pressure  of  7001b.  per  square  inch. 

The  other  typical  case  is  an  application  of  manganese  bronze 
in  the  galvanising  department  of  a  wire  mill,  where  a  special 
form  of  sling,  to  carry  the  coils  of  wire  for  immersion  in  the 
pickling  trough,  was  forged  out  of  a  bar  of  bronze,  and  this 
exceptionally  heavy  duty  was  admirably  performed. 

A  short  discussion  followed  the  reading  of  the  paj)er,  and 
the  meeting  closed  with  a  vote  of  thanks  to  Mr.  Storey. 

APPENDIX  I. 

EEFEUENCE  SPECIFICATION  FOK  COPPER  PLATES, 
STAYS  AND  RIVETS,  BRASS  AND  COPPER  BOILER 
TUBES,  COPPER  AND  BRASS  PIPES. 

Copper  Plates,  Stays  anw  Rivets. 

These  are  to  be  manufactured  from  the  very  best  quality  of 
copper,  and  are  on  analysis  to  show  not  less  than  99'5  per  cent 
of  pure  copper  in  their  composition;  of  the  remaining  "5 
per  cent  not  more  than  '15  per  cent  is  to  be  arsenic.  The 
material  is  to  have  the  strength  and  ductility  already  given 
in  the  Schedule  of  Tests.  These  figures  apply  to  the  annealed 
condition;  and  in  the  case  of  stores  orders,  where  unannealed 
copper  is  specified,  the  test  pieces,  after  selection  by  the 
inspector,  are  to  be  annealed  prior  to  despatch  to  the  testing 
works. 

Bkass  Boiler  Tubes. 

The  tubes  are  to  be  made  of  the  best  solid  drawn  brass,  of  a 
mixture  of  70  parts  copper  and  30  parts  best  Silesian  spelter. 
In  the  manufacture  of  these  tubes  it  is  required :  — ■ 

1.  That  the  ingots  be  cast  with  longer  lieads  than  usual,  which 
heads  (to  the  extent  of  10  per  cent  of  each  ingot)  are  to  be  cut 
off  before  the  tube  is  drawn,  so  as  to  remove  all  foreign  matter 
there  existing.  For  the  same  reason  1  per  cent  is  to  be  taken 
oft'  the  bottom  of  the  ingot. 

2.  That  the  centre  hole  of  the  ingots  be  carefully  bored,  so 
that  any  particles  of  the  core  that  might  remain  in  the  cast 
hole,  even  after  it  has  been  cleaned,  may  be  effectually  removed. 

3.  That  the  tubes  be  drawn  longer  than  is  at  present  the 
practice,  in  order  that  longer  crop  ends,  where  the  flaws  mostly 
occur,  may  be  cut  oft'. 

Each  tube  is  to  be  thoroughly  annealed  at  both  ends  at  the 
manufacturer's  works,  and  each  is  to  be  proved  capable  of  with- 
standing without  leakage  an  internal  pressure  of  4501b.  per 
square  inch. 

Two  per  cent  of  the  tubes  will  be  selected  by  the  inspector 
for  testing  at  the  manufacturer's  works,  and  when  annealed  must 
withstand  all  or  any  of  the  following  tests  without  failure:  — 

Flanging  :  The  tubes  are  to  stand  being  flanged  to  such  an 
extent  that  the  diameter  across  the  flange  will  be  25  per  cent 
larger  than  the  diameter  of  the  tube. 

Bulging :  The  tubes  are  to  stand  being  enlarged  12^  per  cent 
in  diameter. 

Flattening;  Pieces  are  to  be  cut  off  the  tubes  and  hammered 
flat  longitudinally. 
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Analysis:  Ou  being  analysed  tlie  tubes  must  be  found  to  : 
contain  not  more  tliau  1  per  cent  of  impurities. 

Should  any  of  the  tubes  fail  to  stand  any  of  the  above  tests 
the  whole  bulk  of  which  they  form  a  part  will  be  rejected. 

Special  care  is  to  be  taken  to  ensure  all  tubes  being  of  uniform 
section  at  any  given  point  along  their  length. 

The  ends  of  the  tubes  are  to  be  re-annealed  after  bulging. 

Copper  Boiler  Tubes. 
Except  as  regards  composition,  all  the  conditions  spociiicd 
above  for  brass  boiler  tubes  are  to  be  observed,  and  in  addition  . 
it  is  required  that,  as  well  as  being  bored,  the  ingots  are  tu  be 
turned.  The  ma.ximum  percentage  of  arsenic  in  the  tubes  is 
fixed  at  0  2  per  cent,  there  being  a  minimum  of  99  5  per  cent 
of  pure  copper  in  their  composition. 

CoppEK  AND  Brass  Pipes. 

All  these  pipes  are  to  be  capable  of  withstanding  an  internal 
pressure''  of  500  Ib^  per  square  inch,  and,  except  where  specially 
arranged  to  the  contrary,  solid  drawn. 

A  length  rejjrosenting  each  diameter  or  thickness  of  pii>e 
embraced  in  the  order  (or  any  less  number  at  the  engineer's 
discretion)  will  be  selected  by  the  inspector  from  the  bulk,  and 
will,  after  being  annealed,  be  subjected  to  the  following  tests, 
which  it  must  withstand  without  failure; — ■ 

Flanging:  The  pipe  must  stand  being  flanged  to  such  an 
extent  that  the  diameter  across  the  flange  wili  be  25  jjcr  cent 
larger  than  that  of  the  pipe.  This  it  must  do,  buth  liot  and 
cold. 

Flattening:    Pieces  cut  from  the  pipe  must  endure  being 
hammered  Sat  longitudinally  without  showing  cracks. 

APPENDIX  II, 

THE   ENGINEEEING  STANDARDS  COMMITTEE. 

Sub-committee  on  Copper  and  its  Alloys. 

Proposed  Specification  for  Locomotive  Copper  Fire-box  Plates. 
Proposed  Sijecifieation  for  Cojiper  Rods  for  Stay  Bolts. 
Projjosed  Specification  for  Copper  Locomotive  Boiler  Tubes. 
Proposed  Specification  for  Seamless  Copper  Tubes  for  Loco- 
motive Feed  Pipes,  etc.  Proposed  Specification  for  Brass 
Locomotive  Boiler  Tubes. 

Pkoposed  Specification  for  Locomotive  Copper  Fire-bo.x; 
Plates. 

Chemical  analysis :  The  tjlatos  must  contain  not  less  than 
SJ  OO  per  cent  oojjper,  and  35  to  '55  pev  cent  must  consist  of 
arsenic. 

Finish  of  plates:  The  plates  must  be  clean,  smooth,  anue:iled, 
and  free  from  surface  defects. 

For  mechanical  tests :  Test  pieces  to  be  selected  from  each 
plate,  and  to  comply  with  the  following  tests  without  further 
annealing. 

Bending  test :  Pieces  of  the  plate  to  be  tested,  both  cold  and 
red  hot,  by  doubling  over  on  themselves — that  is,  through  an 
angle  of  180  deg. — without  showing  any  crack  or  flaw  ou  the 
outside  of  bend. 

Tensile  test:  The  tensile  strength  must  not  be  less  than  14 
tons  per  square  inch,  with  an  elongation  of  not  less  than  40  per 
cent  on  6  in.,  or  35  per  cent  ou  8  in. 

Proposed  Specification  for  Copper  Rods  for  Stay  Bolts, 

Chemical  analysis :  The  rods  must  contain  not  less  than  99'25 
par  cent  of  copper,  and  '15  to  '35  per  cent  must  consist  of  arsenic. 

Finish  of  rods:  The  rods  must  be  clean,  smooth,  uniform  in 
diameter,  and  free  from  surface  defects. 

Mechanical  tests:  All  rods  must  be  thoroughly  annealed,  and 
ba  capable  of  standing  the  following  tests  without  further 
annenUng,  and  without  machining.  TVo  per  cent  of  the  rods 
to  be  selected  for  testing  purposes. 

Bonding  test:  Rods  to  be  tested,  both  cold  and  red  hot,  by 
bending  them  over  on  themselves — that  is,  through  an  angle  of 
180  deg. — without  their  showing  any  sign  of  fracture  on  th(? 
outside  surface  of  the  bend. 

Hammering  or  cnishing-down  test :  A  piece  of  rod  1  in.  long 
to  be  placed  on  end,  and  hammered  or  crushed  down  to  a  thick- 
ness of  f  in.,  without  showing  crack  or  flaw  on  the  outside 
circumference  of  the  resulting  disc. 

Tensile  test :  The  tensile  test  must  not  be  less  tlian  14  tons 
])er  square  inch,  with  an  elongation  of  not  less  than  50  per  cent 
on  2  in.,  or  40  per  cent  on  8  in. 

Proposed   Specification  for  Copper  Locomotive  Boiler 
Tubes. 

Chemical  analysis:  The  tubes  must  contain  not  less  than  99 
per  cent  copper,  and  "15  to  '35  per  cent  must  consist  of  arsenic. 
For  mechanical  tests:   All  test  pieces  to  be  annealed  before 


testing,  and  to  comply  with  the  following  mechanical  tests 
without  any  further  annealing.  One  per  cent  of  the  tubes  of 
each  diameter  to  be  selected  for  testing  purposes. 

Bulging  test :  Tubes  to  stand  bulging,  without  sh(jwing  crack 
or  flaw,  until  the  diameter  of  the  bulged  end  measures  not  less 
than  25  per  cent  greater  than  original  diameter  of  tube. 

Flanging  test :  Tubes  to  stand  flanging,  without  shciwing 
crack  or  flaw,  until  the  diameter  of  flange  measures  not  less  than 
40  per  cent  greater  than  the  original  diameter  of  tube. 

Flattening  and  doubling-over  test :  Tubes  to  be  capable  ot 
standing  this  test,  both  cold  and  at  a  red  heat,  without  showing 
crack  or  flaw. 

Test  to  be  as  follows :  A  piece  of  tube  to  be  first  flattened 
down  until  the  interior  surfaces  of  the  tubes  meet,  and 
then  be  doubled  over  on  itself — that  is,  bent  through  an 
angle  of  180  deg. — the  bend  being  at  right  angles  to  the 
direction  of  the  length  of  tubes. 

All  copper  boiler  tubes  to  be  tested  by  an  iuternal  hydraulic 
pressure  of  at  least  6001b.  per  square  inch. 

Proposed  Specification  for  Seamless  Copper  Tubes  for 
Locomotive  Feed  Pipes,  etc. 

Chemical  analysis :  The  tubes  must  contain  not  less  than  99 
per  cent  of  copper,  and  "35  to  '55  per  cent  must  consist  of  arsenic. 

For  mechanical  tests :  All  test  pieces  to  be  annealed  before 
testing,  and  to  comply  with  the  following  tests  without  any 
further  annealing.  One  per  cent  of  each  diameter  of  tube  to 
be  selected  for  testing  purposes. 

Drifting  test :  Tube  to  stand  drifting,  without  showing  either 
crack  or  flaw,  until  the  diameter  of  the  drifted  end  measures 
at  least  25  per  cent  greater  than  the  original  diameter  of  tube. 

Flattening  and  doubling-over  test:  Tubes  to  be  capable  of 
standing  this  test,  both  cold  and  at  a  red  heat,  without  showing 
crack  or  flaw. 

Test  as  follows :  A  piece  of  the  tube  must  firsts  be  flattened 
down  until  the  interior  surfaces  of  the  tubes  meet,  and  then 
doubled  over  on  itself — that  is,  bent  through  an  angle  of 
180  deg. — the  bend  being  at  right  angles  to  direction  of  the 
lengfth  of  tube. 

Tensile  test :  Strips  cut  longitudinally  from  the  tubes  must 
have  a  tensile  strength  of  at  least  14  tons  per  square  inch,  with 
an  elongation  of  Dot  less  than  50  per  cent  on  2  in. 

Tubes  to  be  tested  by  a  hydraulic  pressure  of  not  less  than 
3001b.  per  square  inch,  internal  pressure. 

Proposed    Specification   for  Brass    Locomotive  Boiler 
Tubes. 

Composition  of  the  brass  may  be  either  70/30  alloy  or  2/1  alloy. 

Chemical  analysis  for  70/30  alloy :  70/30  larass  must  consist  of 
an  alloy  of  copper  and  zinc,  and  must  contain  not  less  than  70 
per  cent  of  metallic  copper,  and  not  more  than  a  total  of  ij  per 
cent  of  materials  other  than  copper  and  zinc. 

Chemical  analysis  for  2/1  alloy :  2/1  brass  must  consist  of  an 
alloy  of  copper  and  zinc,  and  must  contain  not  less  than  66'7 
per  cent  of  metallic  copper,  and  not  more  than  a  total  of  f  per 
cent  of  materials  other  than  copper  and  zinc. 

For  mechanical  tests :  All  test  pieces  taken  from  brass  boiler 
tubes  of  the  two  above-mentioned  alloys  are  to  be  annealed 
before  testing,  and  to  comply  with  the  following  mechanical 
tests  without  any  further  annealing.  One  jjer  cent  of  the  tubes 
to  be  selected  for  testing  purposes. 

Bulging  test :  Tubes  to  stand  bulging,  -without  showing  either 
crack  or  flaw,  until  the  diameter  of  the  bulged  end  measures 
at  least  12,}  po'r  cent  greater  than  the  original  diameter  of  the 
tube. 

Flanging  test :  Tubes  to  stand  flanging,  without  showing 
either  crack  or  flaw,  until  diameter  of  flange  measures  not  less 
than  25  per  cent  greater  than  original  diameter  of  tube. 

Flattening  and  doubling-over  tests :  A  piece  of  the  tube  must 
be  flattened  down  until  the  interior  surfaces  meet,  and  then  be 
doubled  over  on  itself — that  is,  bent  through  an  angle  of  180 
deg. — -the  bend  being  at  right  angles  to  length  of  tub?. 

All  brass  boiler  tubes  to  be  tested  by  an  internal  hydraulic 
pressure  of  at  least  600  lb.  per  square  inch. 


We  have  received  from  the  Westminster  Electrical  Testing 
Laboratories,  York  Mansions,  Westminster,  their  scale  of  fees. 
These  charges  are  for  the  testing  of  arc  and  incandescent  lamps, 
carbons,  instruments,  cables,  insulating  materials,  accumulators, 
iron  and  steel,  coal,  oil,  dynamos,  and  motors;  also  new  inven- 
tions. This  list  practically  embodies  all  work  and  materials 
in  connection  with  electrical  engineering,  and  should  prove 
a  boon  to  many  manufacturers. 
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•  Coal  Exports,  185U-1900."    By  D.  A.  Thomas,  M.A.,  M.P. 

The  Royal  Statistical  Society. 
This  work  is  the  result  of  a  most  instructive  paper  read  by 
the  author  before  the  Koyal  Statistical  Society,  19th  May, 
1903,  and  is  a  very  voluminous  compilation  of  the  growth 
and  direction  of  our  foreign  trade  in  coal  during  the  last 
half  century.  Those  interested  in  the  subject  should  not 
fail  to  take  an  opportunity  of  digesting  the  numerous  tables 
and  figures  given. 


'■  Heatuig  and  Ventilating."  By  C.  F.  Towusend,  F.O.S. 
Rural  Handbooks,  No.  3.  London :  Dawbaiii  and 
Ward  Limited,  6,  Farringdon  Avenue,  E.G. 
TiixKTY-six  pages  of  instructive  matter,  exi^laining  the  first 
principles  of  ventilation  in  houses,  which  should  be  under- 
stood by  all,  in  order  to  take  advantage  of  benefits  accruing 
from  a  proper  understanding  of  this  important  sanitary 
subject. 


"  Notes  on  the  Management  of  the  Gardner-Serpollet 
Steam  Motor  Car."  Second  Edition.  By  G.  H.  Oliver. 
London  :  lliti'e  and  Sons  Limited,  3,  St.  Bride  Street, 
E.C. 

Ajm  invaluable  book  for  those  interested  in  and  drivers  of 
this  well-known  car.  It  should  not  be  sufficient  for  anyone 
claiming  a  knowledge  of  the  steam  motor  to  know  that 
certain  taps  and  levers  produce  certain  results,  but  he 
should  have  a  thorough  insight  into  the  principles  under- 
lying the  whole  construction,  and  to  do  this  it  is  necessary 
to  combine  the  practical  with  the  descriptive.  This  is 
the  aim  of  the  "  notes,"  which  consequently  fill  a  most 
useful  purpose. 


"  Sketches  of  Engine  and  Machine  Details."    By  Wallace 
Bentley.      Third  Edition.      Revised  and  Enlarged. 
Halifax:  The  Bentley  Publisliing  Company.  London: 
Chapman  and  Hall. 
The  author's  various  works  are  now  so  well  known  as  to 
hardly  need  comment,  and  the  fact  of  the  above'  book 
having  reached  its  third  edition  is  alone  suftiuieut  to  com- 
mend itself.    We  must,  however,  draw  attention  to  the 
additional  matter,  which  has  much  enliauced  its  value,  the 
names  of  those  firms  given  in  the  preface  as  having  supplied 
working  drawings  bemg  a  guarantee  of  the  reliability  and 
'■  up-to-date "  particulars  given  in  the  illustrations.  The 
book  teems  with  modern  examples  of  machine  construction, 
and  is  invaluable  to  the  young  draughtsman  and  student. 

■  Woodwork  Joints."  By  A  Practical  Joiner."  The 
Woodwoi'ker  Series,  No.  1.  London :  Dawbarn  and 
Ward  Limited,  6,  Farringdon  Avenue,  E.C. 
This  is  an  eminently  practical  handbook,  fully  illustrated, 
and  should  prove  of  great  service  to  all  those  amateurs  in 
woodwork  and  others  desirous  of  making  a  ''  proper  job." 
We  all  know  that  there  is  a  right  way  and  a  wrong  way 
of  producing  a  result,  and  for  the  "  right  way  "  of  making 
joints  in  woodwork  this  book  is  invaluable.  Tlie  illustra- 
tions are  a  great  feature  of  the  book,  and  the  price  (6d.) 
is  within  the  means  of  all. 


'■  Wireless  Telegraphy  and  Telephony."    Compiled  by  Dr. 

Maurice  Ernst.      London :  S.  Rentell  and  Company 

Limited,  36.  Maiden  Lane.  W.C. 
We  cannot  do  better  than  to  quote  the  extended  title  given 
on  the  front  page — "  A  comprehensive  exposition  of  the  pro- 
gress made  by  wireless  telegraphy  from  early  beginnings, 
followed  by  a  popular  description  of  the  method  and  the 
instruments  used  in  the  Orling-Armstrong  system  of  wireless 
telegraphy  and  telephony  through  the  ground."    As  indi- 


cated in  the  above,  the  intention  is  to  expound  the  virtues 
of  the  Orling-Armstrong  system  above  all  others,  and  in 
this  limited  phase  there  is  a  worthy  record. 


Books  Received. 

■  L'electricite   dans   les   Mines   en  Eiu'ope."      By  Emile 

Guarini.    Translated  from  the  jlin(/liieeri?tg  Muya::iiic. 
Librairie  Scientifique    et    Industrielle.      Bruxelles : 
Ramlot  Freres  et  Soeurs,  Rue  Gretry,  25. 
Le  Mois  Scientifique  et  Industriel."      No  51.    Price  2 
francs.    Head  Office  :  15,  Rue  de  Cluuy,  Paris. 

■'  Electnc  Traction."  By  J.  H.  Rider.  London : 
Whittaker  and  Company,  2,  White  Hart  Street, 
Paternoster  Square,  E.C.    Price  10s.  (3d.  net. 

•  The  Official  Gazette  of  the  United  States  Patent  Office." 
Vol.  CVII.,  No.  7.  Published  by  authority  of  Con- 
gress, Washington. 

■  British  Standai'd  Sections."    Issued  by  the  Engineerini: 

Standards  Committee.  No.  4,  "  Beams."  London  : 
Crosby  Lockwood  and  Son,  7,  Stationers'  Hall  Court, 
E.C. 

Index  of  the  Technical  Press."      Engineering  Section, 
Vol.  II.,  No.  3.    London:  11,  Queen  Victoria  Street, 
E.C.    Bruxelles :  20,  Rue  de  la  Chancellerie. 
■'  Commutator  Construction."    No.  3.    By  William  Baxter, 
jun.    New  York  :  Tlie  Derry-CoUard  Company. 


THE    PREMIER    BOILER  TUBES. 


OiN!  Wednesday,  Deoember  23rd,  several  members  of  the  press 
were  invited  to  witness  the  evaporative  test  of  a  Lancashire 
boiler  fitted  with  so-called  Premier  tubes,  at  Sett  Mills, 
Lees,  Oldhain.  These  tubes  coiisist  of  a  number  of  water 
tubes  of  about  2  in.  diameter  placed  in  the  path  of  the 
flaanes  and  hot  gases  behind  the  bridge  in  the  furnace  tubes. 
The  patentee,  Mr.  Greaves,  was  present.,  and  explained  the 
various  points  of  construction  and  design  to  which  he 
attributes  tire  high  economy  obtained,  whilst  Mr.  Ashbury, 
the  well-known  consulting  engineer,  of  Manchester,  was 
engaged  upon  recording  an  evaporative  test,  made  bj- 
weighing  the  coal  thrown  into  the  furnaces,  measuring  the 
Feed  water,  and  allowing  the  steam  generated  to  blow  off 


at  atmospheric  pressure,  deducting,  of  course,  for  clinlier 
and  ashes,  and  converting  the  measurements  to  212  deg. 
Fafi.,  as  usual. 

The  illustration  herewith  gives  an  idea  of  the  adoption 
of  the  Greaves  tubes  to  an  ordinary  boiler.  Flue  sections 
are  replaced  behind  the  bridge  by  specially-formed  sections 
with  flat  surfaces,  to  allow  of  the  tubes  being  properly 
expanded.  Although  corrugated  tubes  are  shown  in  this 
figure,  we  understand  that  plain  tubes  are  preferred,  and 
are  genearlly  placed  in  batches  in  opposite  diagonal  direc- 
tions, allowing  sufficient  space  for  a  man  to  pass  through 
wiien  examining  the  boiler. 
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The  inventor  claims  that  with  tlie  Preuner  tubes  a 
bailer  is  increased  in  output  and  etKcieiicy  40  per  c-ent,  such 
a  size  of  water  tube  being  adopted  as  allows  of  a  brisk 
circulation  of  water,  which  prevents  any  scale  depositing,  and 
is  just  large  enough  to  preivent  scoring. 

From  a  test  made  on,  the  Sett  Mills  boiler  on  October 
15th,  1902,  by  Mr.  Thomas  Ashbury,  the  equivalent 
evaporation  from  and  at  212  deg.  Fall,  was  increased  from 
7' 16  lb.  of  water  per  pound  of  combustible,  pure  and  dry, 
to  10'8.  In  the  fiivst  test  the  boiler,  which  has  two  tiues, 
had  ten  Galloway  tubes,  and  in  the  second  test  these  were 
t-aken  out  and  replaced  with  111:  Greaves  jiatent  vertical 
tubes.  This  shows  an  increase  of  over  50  per  cent  in 
economy  of  fuel. 

Another  test  made  on  a  boiler  at  Horrock's  Lane  Mills, 
on  May  26th  and  June  11th  of  this  year,  gave  an  increase 
of  water  evaporation  from  and  at  212  deg.  Fall,  of  ol'G  per 
cent,  Clifton  and  Kersal  No*.  1  slack  being  burnt.  This 
test  was  made  by  Messrs.  Burstall  and  iMonkliouse,  of 
Westminster. 

At  the  test  made  on  December  23rd  these  figures  were 
even  sui-passed. 

It  will  be  seen  from  the  above  that  the  patentee  claims 
an  improvement  adapted  for  either  Cornish  or  Lancashire 
boilers,  and  a  company  has  been  registered,  with  Lord 
Armstrong  as  one  of  tlie  signatories,  and  a  capital  of 
£575,000.  Tlie  name  of  this  new  company  is  "  Premier 
Boiler  Tubes  "  Lunited,  with  offices  at  28,  Victoria  Street, 
Westminster,  S.W. 


INVENTIONS  OF  THE  WEEK. 

By  Marks  and  Clerk,  The.  Prcoctical  Engineer.  Patent  Agency, 
18,  Southaniptoii  Buildiiig^s,  Chancery  Lane,  London,  W.C.; 
30,  Cross  Street,  Manchester;  and  13,  Temple  Street, 
Biriningliani. 

The  first  date  given  after  the  member  of  each  specification  is  the  date 
of  application.  The  second  date  is  that  of  the  advertisement  of 
acceptance  of  the  complete  specifications. 

The  following  accepted  specifications  were  advertised  on  the  date 
mentioned,  and  within  tioo  months  of  such  date  any  person  properly 
interested  can  oppose  the  sealing  and  grant  of  the  patent  hy  giving 
formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  specification  herein  referred  to,  or  oy  any  other  puhlished 
patent  specification,  will  be  forwarded  post  free  for  one  shilling  upon 
application  being  sent  to  Messrs.  Marks  and  Clerk  at  either  of  the 
above  addresses. 

Automatic  Drilling,  Tapping,  and  Studding  Chuck 
for  Boring  Machines,  Lathes,  etc.  FARiiOHAHsoN.  Nu. 
26723,  of  4tk  December,  1902.  Ad.  of  ac,  2nd  December, 
1903. — This  invention  relates  to  an  automatic  drihing,  tapping, 
and  studding  chuck   for  boring  machines,  lathes,  etc.,  made  in 


Specification  No.  26723,  of  190-.'. 

four  parts,  viz.,  a  mandrel,  two  pads,  a  loose  sleeve,  and  a 
socket.  The  novelty  claimed  is  the  internal  constructiou  of 
the  parallel  tapered  and  recessed  parts  of  the  loose  sleeve;  the 
construction  and  shape  of  tlie  moving  pads;  and  the  slots  in 
the  mandrel  in  which  the  pads  move  for  engaging  and  dis- 
engaging the  sockets. 


Device  for  Withdrawing  the  Circular  Seats  of 

Valves.  Gkassby.  No.  27396,  of  12ih  December,  1902.  Ad.  of 
ac,  2nd  December,  1903. — This  invention  relates  to  a  device 
for  withdrawing  valve  seats  consisting  of  a  threaded  sjnndle, 
having  preferably  a  handle,  a  boss  loosely  mounted  on  such 
spindle,  legs  pivoted  to  or  swung  from  such  boss,  springs  for 
preventing  the  legs  from  swinging  out  and  for  drawing  them 
together  after  they  have  been  expanded,  a  cone  internally 
threaded  screwed  on  to  the  bottom  threaded  end  of  the  spindle 
and  having  grooves  or  channels  for  the  bottom  ends  of  the  legs 
to  work  in,  a  bridge  piece  slidable  on  the  spindle  above  the 


Fig.  1. 

SpeciacEction  No.  273;)l5,  of  1902, 
screwed  on  the 


Fig.  2. 


boss,  and  a  nut  screwed  on  the  spindle  above  the  bridge  piece. 
When  requiring  to  withdraw  a  valve  seat,  the  device  is  inserted 
into  the  valve  barrel  so  that  the  lips  on  the  legs  or  jaws  pass 
below  the  bottom  of  the  ,seat,  the  bridge  resting  on  the  flange, 
or  the  top  of  the  valve  bulb  or  body;  the  spindle  is  then  screwed 
and  the  legs  expanded  by  means  of  .the  conical  or  the  like  base 
piece  moving  upwards  on  the  spindle,  so  that  the  lips  on  such 
legs  come  directly  under  the  bottom  of  the  seat,  and  the  nut 
is  then  turned  and  draws  up  the  legs  and  the  seat,  such  seat 
resting  on  the  lips  of  the  legs  by  which  it  is  withdrawn  from 


iig  on  the  lips 
the  valve  barrel. 


Shafts  of  Screw  Propellers.  Ma.\im.  No.  28246,  of  22nd 
December,  1902.  Ad.  of  ac,  2nd  December,  1903. — This  inven- 
tion relates  to  the  sliafts  of  screw  propellers,  and  has  for  its 
object  to  overcome  the  liability  of  these  shafts  to  fracture  or 
breakage  while  in  use.      The  proijeller  consLsts   of  a  shaft 


Specification  No.  282  i6,  of  1902. 


coupling  in  which  the  adjacent  ends  of  the  shafting  are  forged, 
or  otherwise  integrally  formed,  with  hemispherical  and  hemi- 
spherical and  cylindrical  flanges  provided  with  engaging  teeth 
or  projections,  and  enclosed  in  a  sectional  casing  connected 
together  by  longitudinal  bolts  passing  through  the  casing  and 
the  flanges  on  the  shafting. 
Carburettors  for  Motors.    Tho.mi'son.  (Commuuicated 

from  France.)  No.  28712,  of  29th  December,  1902.  Ad.  of  ac,. 
2nd  December,  1903. — This  invention  relates  to  various  improve- 
ments in  carburettors  for  petrol  or  alcohol  as  used  for  driving 
hydrocarbon  motors,  the  advantage  being  perfect  carburisation 
without  the  necessity  of  using  hot  air,  and  consists  of  a 
carburettor  for  explosion  motors  with  triple  pulverisation, 
capable  of  operating  with  cold  air,  having  two  chambers  of 
unequal  size  divided  by  a  cage  of  truncated-conical  shape  and 
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I>y  a  cone,  both  of  line  wire  gauze  or  the  like,  for  the  purpus.' 
ul  fnriiiing  a  very  hoinogeneous  gaseous  mixture  with  the  oold 


Speoifloation  No.  28712,  of  1902. 

air  coming  from  the  inlet  vnd  the  liquid  passing  through  the 
appropriate  conduit  filtered  by  means  of  the  supply  wick. 

Jawed  Chucks.  Taylor  and  T.vylor.  No.  86,  of  2nd 
January.  1903.  Ad.  of  ac,  2nd  December,  1903. — This  inven- 
lion  relates  to  improvements  in  jawed  chucks,  the  jaws  of  which 
are  self-centreing,  actuated  by  a  scroll  having  its  teeth  arranged 
ill  a  plane,  cither  at  a  right  angle,  or  any  less  angle,  with  the 
axis  of  the  chuck,  the  improvements  claimed  being  as  follow  ;  The 


Specification  No.  SO,  of  19Co. 

scroll  is  made  with  its  bearing  surface  upon  it8_  periphery 
instead  of,  as  previously  made,  upon  its  bore.  This  has  the 
advantage  of  giving  a  much  larger  bearing  surface  for  a  given 
thickness  of  scroll.  False  jaws  for  attaching  to  the  jaws  proper 
li}'  means  of  screw  pins  or  otherwise  are  made  very  cheaply 
in  the  form  of  annular  rings,  which  are  thru  sawn  into  segments, 
'■acli  segment  forming  one  false  jaw. 

Lubricators.  Wallach  and  Sokneborn.  No.  no,  uf  ind 
January,  1903.    Ad.  of  ac,  2nd  December,  1903. — This  inveu- 


cylindrual  container  for  the  lubricant,  a  piston  movable  therein 
for  pressing  the  said  lubricant  to  the  end  of  the  container,  a 
removable  water-tight  cover  for  the  other  end  of  the  container, 
and  a  gland  in  the  cover  for  the  passage  of  the  piston  rod ;  in 
combination  with  an  aperture  near  the  end  of  the  container 
adjacent  to  the  cover  for  the  entrance  and  exit  of  the  pressure 
fluid,  a  cock  for  controlling  the  entrance  of  the  pressure  fluid 
and  a  cock-controlled  branch  for  the  exit  of  the  fluid  from  the 
container  before  re-charging  same,  a  cock-controlled  aperture 
near  the  closed  end  of  the  container  for  the  delivery  of  the 
lubricant,  and  an  air-admittance  valve  also  near  the  closed  end 
of  the  container  for  admitting  air  when  drawing  up  the  piston 
for  re-charging. 

Expansion  Joint    for  Steam  and  other  Pipes. 

SiMPKiN.  No.  1698,  of  23rd  January,  1903.  Ad.  of  ac,  2nd 
December,  1903. — This  invention  consists  of — in  an  expansion 
joint  for  steam  and  other  pipes — ^the  combination  of  an  inlet. 


Specification  No.  1698,  of  1903. 

a  loop  leading  from  such  inlet,  an  outlet  at  the  other  end  of 
the  loop,  a  stuffing  box  carried  by  such  outlet,  a  short  length 
of  pipe  with  outlets  and  a  piston  working  in  the  stufiing  box, 
a  cylinder  carried  by  the  loop,  and  a  stuffing  box  carried  by  this 
cylinder  through  which  the  piston  works. 

Pumps  for  Oil  Cans.  Lucas.  No.  4746,  of  28th  February, 
1903.  Ad.  of  ac,  2nd  December,  1903. — This  invention  relates 
to  pumps,  and  particularly  to  the  type  employed  with  oil  cans 
for  motor  car  and  other  services,  the  object  being  to  simplify 


Specification  No.  110,  of  1908. 

tiou  relates  to  the  construction  of  a  lubricator  for  delivering 
solid  or  semi-solid  lubricant  by  water  pressure,  consisting  of  a 


Specification  No.  4746,  of  1903.1 

their  construction,  whilst  rendering  them  more  reliable  in  action. 
The  invention  consists    in  the  combination  with  a  large  and 
easy  suction    or   valve    controlled   admission   aperture     of  a 
delivery  passage  restricted  to  resist  a  return  flow. 
Tool  Holder  for  Turning  Lathes,  etc-   Makgowski  and 

Hunter.    No.   19441,   of  9th    September,    1903.    Ad.  of  ac, 


Specification  No.  19441,  of  1903. 

2nd  December,  1903. — This  invention  relates  to  a  tool  holder 
for  turning  lathes  and  other  machine  tools,  consisting  of  .i 
straight    rectangular    bar    having    a    longitudinal    groove  of 
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rectauKular  section  to  receive  the  tool  formed  in  one  of  its 
side  faces,  and  provided  with  set  screws  for  cramping  the  tool 
in  the  groove,  so  that  the  tool  being  held  fast  close  to  its 
working  point,  and  in  immediate  proximity  to  the  face  of  the 
work,  chattering  will  be  prevented,  and  smoothness  and 
accnracy  of  working  ensured. 

Shaft  Couplings.  Rateau,  Sauttek,  Harte,  et  Cie  No. 
•>20ti2  of  18th  October,  1903.  (Date  claimed  under  luter- 
uatioial  Convention,  9th  April,  1903.)  Ad.  of  ac,  2nd 
December,  1903. — This  inventicm  relates  to  a  shaft  coupling  for 


{Specification  No.  22082,  of  1903. 


high  speeds  formed  of  two  wheels  fixed  to  the  ends  of  the  two 
shafts  to  be  coupled,  and  transmitting  the  strain  of  one  to  the 
other  by  means  of  a  series  of  flexible  rods  fitting  frictionably 
into  the  circumference  of  the  two  wheels. 


SHIPPING  NOTES. 


Dalton. — On  December  17th  Messrs.  E.  Craggs  and  Sons 
Limited  launched  from  their  Tees  dockyard,  Middlesbrough, 
a  steel  cargo  steamer,  352  ft.  long,  47  ft.  beam,  27  ft.  3  in.  deep. 
The  machinery  will  be  fitted  by  Messrs.  Blair  and  Company 
Limited,  of  Stockton,  and  will  have  cylinders  23  in.,  41  in.,  67  in., 
liy  45  in.  stroke,  steam  being  supplied  by  two  large  single-ended 
boilers  working  at  180  lb.  pressure  to  the  square  inch.  The 
vessel  is  expected  to  lift  over  6,100  tons  dead  weight  on  a 
moderate  draught.  She  is  built  to  the  order  of  Messrs.  Webster 
and  Barraclough,  of  West  Hartlepool,  and  on  leaving  the  ways 
was  named  Dalton. 

Vepa. — On  December  17th  the  new  steel  screw  steamer  Vepa, 
recently  launched  by  Irvine's  Shipbuilding  and  Dry  Docks 
Company  Limited,  and  built  to  the  order  of  the  Hessler  Shipping 
Company  Limited,  West  Hartlepool,  proceeded  to  sea  for  her 
trial  trip.  She  is  of  the  following  dimensions :  Length  336  ft. 
by  47  ft.  by  24  ft.  10  in.,  and  of  a  large  measurement  cargo 
capacity.  Engines  of  the  triple-expansion  type  have  been 
supplied  by  Messrs.  Eichardson,  Westgartli,  and  Company 
Limited,  Hartlepool,  having  cylinders  23iiu.,  38  in.,  and 
64  in.,  by  42  in.  stroke,  with  two  large  single-ended  boilers 
working  at  a  pressure  of  180  lb.  The  vessel  ran  a  series  of 
trials,  and  a  mean  speed  of  10^  knots  was  obtained.  The  vessel 
gave  every  satisfaction,  the  machinery  running  smoothly  and 
well. 

[Gloriana — On  December  19th  there  was  launched  from  the 
yard  of  the  Northumberland  Shipbuilding  Company  Limited, 
Howdon,  a  steamer,  built  to  the  order  of  Messrs.  Furness, 
Withy,  and  Company  Limited,  London.  The  vessel's  dimensions 
are  373  ft.  over  all  by  48  ft.  breadth  extreme  by  30  ft.  10  in. 
depth  moulded.  The  vessel  will  carry  7,000  tons  dead  weight. 
The  machinery  will  be  supplied  by  Messrs.  Eichardson,  West- 
garth,  and  Company  Limited,  Sunderalnd,  with  cylinders  25  in., 
41  in.,  69  in.,  by  48  in.  stroke,  having  three  boilers' 14  ft.  by 
10  ft.  9  in.,  of  1801b.  pressure,  and  she  is  expected  to  attain  a 
speed  of  10  knots.  This  is  the  second  vessel  named  the  Gloriana 
which  has  been  launched  by  tlie  Northumberland  Shipbuilding 
Company  Limited  for  Messrs.  Furness,  Withy,  and  Company 
Limited  within  six  weeks,  the  first  liaviiig  been  disposed  of  to 


Messrs.  Elder,  Dempster,  and  Company  for  their  Canadian  and 
South  African  trade. 

Nesfleld — Tlie  new  steamer  Nesfield  has  been  launched  by 
Messrs.  Joseph  L.  Thompson  and  Sons,  of  the  North  Sands 
Shipbuilding  Yard,  Sunderland,  and  constructed  to  the  order 
of  the  Northticld  Steamship  Company  Limited,  of  Liverpool 
(Messrs.  .Joseph  Brown  and  Son,  managers).  This  makes  the 
eighth  vessel  Messrs.  Thompson  have  built  to  the  order  ol 
Messrs.  Brown.  The  principal  dimensions  of  the  vessel  are; 
Length  between  perpendiculars  356  ft.,  breadth  extreme  48  ft.  6  in., 
and  depth  moulded  27  ft.  4  in.  The  engines  and  boilers  have 
been  constructed  by  Messrs.  John  Dickinson  and  Sons  Limited, 
of  Sunderland,  having  cylinders  25  in.,  42  in.,  68  in.,  by  45  in. 
stroke,  supplied  with  steam  by  two  large  boilers  to  work  at 
I    180  lb.  pressure. 

!  Longhirst- — On  December  19th  Messrs.  William  Gray  and 
Company  Limited  launched  the  steel  screw  steamer  Longhirst, 
which  they  have  built  for  the  London  and  Northern  Steamship 
Company  Limited  (Messrs.  Pyman  Brothers,  managers).  She 
is  of  the  following  dimensions:  Length  over  all  351ft.,  breadth 
49  ft.,  and  depth  24  ft.  6  in.  Triple-expansion  engines  are  being 
supplied  by  the  Central  Marine  Engine  Works  of  the  builders, 
having  cylinders  24  in.,  38  in.,  and  64  in.  diameter,  with  a  piston 
stroke  of  42  in.,  and  two  large  steel  boilers  for  a  working 
pressure  of  180  lb.  per  square  inch. 

Hazelwood — On  December  18th  Messrs.  Eopuer  and  Suns, 
Stockton,  launched  from  their  yard  a  steel  screw  steamer  of 
the  following  dimensions:  Length  336  ft.  3  in.,  breadth  48  ft.. 
depth  24  ft.  3  in.  The  engines  will  be  of  the  triple-expansion 
type,  built  by  Messrs.  Blair  and  Company  Limited,  of  Stockton, 
arid  of  about  1,100  indicated  horse  power,  having  two  steel 
boilers  15  ft.  3  in.  by  10  ft.  3  in.,  of  160  1b.  pressure.  The  vessel 
has  been  built  to  the  order  of  the  Constantino  and  Pickering 
Steamship  Company,  Middlesbrough,  and  was  named  Hazelwood. 

Prince  Albert-- -On  December  19th  there  was  launched 
from  the  yard  of  the  Tyne  Iron  Shipbuilding  Company  Limited, 
of  Willington  Quay,  a  steel  screw  steamer,  built  to  the  order  of 
the  Ocean  Soeiete  Anonyme  Beige  D'Armement  and  do  Naviga- 
tion, of  Antwerp,  of  the  following  dimensions:  Length  280ft., 
breadth  42  ft.,  depth  28  ft.  7  in.  The  engines,  which  are  supplied 
by  the  Wallsend  Slipway  and  Engineering  Company  Limited, 
j  arc  of  the  triple-expansion  type,  having  cylinders  23  in.,  37  in., 
and  61  in.,  by  39  in.  stroke,  and  working  at  a  pressure  of  1801b. 
The  vessel  was  named  Prince  Albert. 

Cairntorr. — On  December  19th,  at  the  shipyard  of  Messrs. 
W.  Doxford  and  Sons  Limited,  Sunderland,  the  turret  vessel 
Cairntorr,  built  to  the  order  of  Messrs.  Cairns,  Toung,  and 
Noble,  of  Newcastle,  was  launched.  The  length  of  the  vessel 
is  340  ft.,  breadth  50  ft.,  depth  moulded  25|ft.,  dead-weight 
capacity  6,040  tons,  and  speed  10  knots. 

Ayuthia. — ^The  Grangemouth  and  Greenock  Dockyard  Com- 
pany, Grangemouth,  launched,  on  December  19th,  a  steel  screw 
steamer  of  about  2,000  tons  capacity,  which  they  have  built 
to  the  order  of  the  Borneo  Company  Limited,  London.  This 
vessel  has  been  specially  built  for  carrying  teak,  which  is  one 
of  the  chief  products  dealt  in  uy  the  Borneo  Comj^any.  The 
accommodation  is  of  a  specially-designed  character,  with  a  view 
to  serivce  in  the  East,  and  is  entirely  of  teak.  Machinery, 
which  is  to  be  supplied  by  Messrs.  Cooper  and  Greig,  is  of 
large  power.  The  model  is  of  graceful  lines,  and  promises  a 
good  rate  of  speed,  combined  with  the  carrying  of  a  large  de:id 
weight  on  a  light  draught.    The  vessel  was  named  Ayuthia. 

May  Queen. — Messrs.  Scott  Limited,  of  Kingliorn,  launched, 
on  December  19th,  complete,  with  steam  up,  the  trawler  May 
Queen.  The  vessel  is  115  ft.  by  23  ft.  by  13  ft.,  with  triple 
engines.  She  has  been  built  for  Messrs.  Kay  and  Comjjany, 
Leith. 

Salybia. — On  December  il9th  there  was  launched  from 
the  shipbuilding  yard  of  Messrs.  John  Eeadhead  and  Sons, 
West  Docks,  South  Shields,  a  steel  screw  steamer,  built  to  the 
.  order  of  Messrs.  Scnitton,  Sons,  and  Company,  London.  The 
vessel  is  of  the  following  dimensions :  Length  354  ft.  over  all, 
breadth  46  ft.,  depth  moulded  27  ft.  2  in.  The  engines,  also 
constructed  by  Messrs.  John  Eeadhead  and  Sons,  are  of  the 
triple-expansion  type,  having  cylinders  26  in.,  43  in.,  and  71  in., 
with  48  in.  stroke,  supplied  with  steam  by  two  large  steel  boilers 
working  at  a  pressure  of  180  lb.  per  square  inch.  The  vessel 
was  named  Salybia. 

Grantala. — The  steamship  Grantala,  the  second  of  passenger 
steamers  built  for  the  Adelaide  Steamship  Company,  of  Adelaide, 
Australia,  by  Sir  W.  G.  Armstrong,  Whilworth,  and  Company 
Limited,  Walker  shipyard,  was  taken  to  sea  for  trial  on 
December  23rd.  An  endurance  trial  of  over  100  miles  was 
made  with  the  ship  fully  loaded,  and  a  mean  speed  of  about  16 
knots  wEis  maintained.  The  machinery  worked  in  a  most  satis- 
factory manner.  The  vessel  has  been  de.signed  to  fulfil  the 
requirements  of  the  Australian  coasting  and  passenger  trade, 
'    and  is  fitted  with   accommodation  for  100  first-class  and  130 
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second-class  passeugers.  Tiic  piiucipal  diiuciisiuus  arc :  Lciigtli 
363  ft.,  breadth  45  ft.,  and  dei)tli  30  It.  The  propelling 
iiiai'hinory  consists  of  a  set  of  triplo-cxpausiou  engines  huill  by 
the  Wallsend  Slipway  and  Engineering  Company  Limited.  The 
boilers  are  five  in  number. 


QUERIES  AND  REPLIES. 


Communications  should  he  written  on  one  side  of  the  paper  only,  and  in 
all  cascs-bc  accompanied  with  name  and  address.  Sketches  should 
be  neatly  drawn,  and,  if  large,  sent  on  a  roller,  so  as  to  avoid 
crcasivy.  This  column  is  intended  for  the  mutual  assistance  of 
engineers  in  their  daily  work.  As  far  as  we  possibly  can,  we 
render  assistance,  but  we  cannot  undertake  to  work  out  elaborate 
arithmetical  calculations,  or  deal  with  matters  not  of  general 
interest.  Further,  wc  cannot,  under  the  pretence  of  answering  a 
query,  be  made  the  medium  for  gratuitous  vuffing.  We  cannot 
undertake  to  reply  to  queries  by  post. 

1770.  Punching  and  Shearing  Machine.— How  would  the  size  of 

shafts  and  strength  of  gear  be  calculated  fur  a  punching  and 
shearing  machine  to  punch  ^  in.  holes  in  a  j  in.  plate — shear  j  in. 
jilate,  and  shear  4  in.  x  4  in.  x  ^  in.  angle  iron  ?    Give  working. — 

liiilLEl!. 

1772.  Crushing,  Pulverising,  and  Conveying  Machinery.— Can 

any  reader  give  tne  the  names  of  liooks  dealing  with  the  aliove 
subjects  >.—¥.  H.  M. 

1774-  Dissociation  of  Steam. — A  queatiun  has  arisen  as  to 
dissociation  of  steam  into  its  two  gases,  viz.,  at  what  temperature 
does  this  occur  'that  is,  the  lowest)  '!  I  cannot  find  it  stated  any- 
where in  any  book  in  my  possession. —  Niuum. 

1775.  Brown's  Telemotor. — Could  any  reader  oblige  me  with  a 
description  of  Brown's  telemotor,  as  fitted  to  manj-  of  his 
Majesty's  warships,  or  inform  me  of  a  book  that  contains  a  detailed 
account  of  the  aVjove  ? — H.  H. 

1778.  Vacuum. — Could  any  of  your  kind  readers  esplaiu  the 
principle  of  vacuum  in  the  cylinder  and  the  condenser  of  the  steam 
engine,  and  explain  how  it  is  t^'ansferred  to  the  gauge? — Vol'NO 
Engineeu. 

1780.  Cylinder  Casting. — 1  have  been  experiencing  considerable 
difficulty  in  getting  a  souml  automobile  cylinder  casting.  The 
enclosed  sketch  shows  the  iinsition  of  the  defect  marked  A,  and  I 


should  be  pleased  if  any  of  your  readers  could  give  me  any 
information  on  this  subject. — Anxious  Mouldek. 

1781.  Sequence  of  Cranks.— Would  one  of  your  marine-engineering 
readers  give  a  little  information  regarding  tlie  considerations 
fixing  the  sequence  of  the  cranks  in  ordinai'y  vertical  marine 
engines — (1)  in  three-crank  engines,  (2)  in  two-crank  engines  '?  In 
the  three-crank  engines  all  the  angles  are  equal,  in  the  two- 
crank  engines  the  cranks  are  at  90  deg.  AVhich  crank  should  lead, 
and  how  should  the  others  follow,  and  why  ?  This  subject  seems 
t'j  be  carefully  avoided  in  text  books. — Glutha. 

1782.  Paper-winding  Machine.— Can  any  readei'  inform  me  where 
to  obtain  a  small  machine  or  apparatus  for  winding  up  a  quantity 
of  paper  into  a  cuil  about  7  in.  in  diameter  ?  The  paper  must  be 
wound  tightly  and  neatly. — J.  H.  G. 


1783.  Incandescent   Tube.— Can   any   reader   say  who   was  the 

inventor  or  first  user  of  the  incandescent  tube  for  igniting  the 
charge  in  a  gas  engine? — R.  S.  S. 

1785.  Pile  Driver.  — Can  any  of  your  readers  give  me  details  of  the 
best  method  of  attaching  the  bottom  of  the  piston  rod  of  a  steam 
cylinder  pile  driver  to  the  pile,  when  steam  is  used  (as  in  a  steam 
hammer-)  in  forcing  do\\'u  the  ram  ? — W.  P. 

1785.  Cutting  Card  Blanks.— Can  any  reader  give  me  details  of 
a  machine  fitted  w  ith  rotary  cutters  which  will  cut  out  card  blanks 
similar  to  those  which  are  made  up  into  cigarette  packets.  The 
Ijlanks  are  required  to  be  cut;  out  ready  for  creasing  at  about 
15,000  per  hour,  and  must  be  exactly  the  same  size  as  one  another. 
The  card  is  to  be  supplied  in  the  form  of  a  roll  or  coil? — High 
Speed. 

1788.  Diameter  of  Cylinder.  — Could  any  reader  assist  me  with  the 
following  :  I  want  to  design  a  gas  engine  to  develop  250  I.H.P.  at 
150  revolutions  per  minute.  How  can  1  arrive  theoretically  at  the 
diameter  of  cylinder,  stroke,  and  diameters  or  areas  of  gas,  air,  and 
exhaust  valves  ? — Gas  Engine. 


MISCELLANEA. 


The  Large.st  Motor  Cak. — A  new  motor  car,  of  165  horse 
power,  said  to  be  the  largest  yet  made,  has  just  been  completed 
by  M.  Bellamy,  of  Paris.  It  is  fitted  with  au  eight-cylinder 
motor,  and  has  three  forward  speeds;  the  car  is  geared  on  the 
second  speed  to  130  kilometres  (80  miles  an  hour). 

Cask-hardening. — A  German  case-hardening  process,  des- 
cribed in  a  recent  consular  report  by  Consul-General  J.  O. 
Hughes,  Coburg,  Germany,  employs  phosphorus  in  connection 
with  the  other  ingredients  of  the  pack,  to  impart  a  greater  hard- 
ness. Tlie  effect  of  the  phosphorus  is  said  to  be  to  weaken  the 
coherence  of  the  surface  jjarticles  of  the  iron,  and  to  thus 
facilitate  the  absorption  of  carbon.  The  pieces  to  be  case- 
hardened  are  packed  in  cast-iron  boxes  in  the  ordinary  manner, 
the  cover  being  tightly  closed  and  luted  with  clay.  The  pack 
consists  of  bone  dust,  yellow  jjrnssiate  of  potassium,  cyanide  of 
]jotassium,  and  ))hc>s2)horus.  An  example  is  quoted  to 
show  the  proportions.  To  case-lu.rdcn  pieces  weighing, 
say,  4001b.,  300  grains  of  yellow  prussiate,  250  grains  of  cyanide, 
and  400  grains  of  phosphorus  arc  mixed  with  the  necessary 
amount  (jf  bone  dust  to  properly  and  economically  harden  the 
work.  It  is  said  that  the  surface  hardness  obtained  by  this 
jjroccss  is  phenomenal. 

British  AVestinghouse  ]']i,ectkic  Company. — The  report 
(if  the  British  Westingliouse  Electric  and  Manufacturing  Com- 
pany, for  the  year  ended  July  31st,  1903,  shows  a  jjrofit  of 
.£107,609.  An  interim  dividend  at  the  rate  of  6  per  cent  i>er 
annum  ii)K)n  the  preference  shares  has  been  paid.  After  jnovid- 
ing  for  debenture  and  loan  interest,  and  further  items  set  out 
in  piotit  and  loss  account,  a  balance  remains  of  ,£47,106.  Out 
of  tuis  sum  the  directors  recommend  a  final  dividend  at  the  rate 
of  6  per  cent  per  annum  on  the  preference  shares,  absorbing 
=£45,961,  carrying  the  balance  of  i;i,144  to  reserve.  Under  the 
Ijrovisions  of  the  articles  of  association  the  directors  have  created 
a  further  i;450,000  4  per  cent  debenture  stock  to  rank  j^uri 
pansK  with  tlie  i;787,500  odd  money  created.  At  the  meeting 
the  directors  will  propose  that  an  additional  .£100,000  6  per  cent 
preference  shares  of  £5  each,  ranking  pai-i  passu  with  those 
already  existing,  shall  be  created.  Arrangenjents  have  been 
made  under  which  the  subscription  to  these  shares  will  bo 
assured.  The  orders  received  during  the  year  ended  July  31st, 
1901,  wt-re  i;738,000;  during  the  year  ended  July  31st,  1902, 
.£932,000;  and  during  the  year  ended  July  31st,  1903,  i;i,657,114. 

Turbines  in  Warships. — The  rejjort  made  to  the  United 
States  Navy  authorities  by  the  special  committee  appointed  to 
consider  the  question  of  fitting  steam  turbines  on  warships 
states  that  the  sjmce  occupied  by  a  battleship  engine  of  the  usual 
reciprocating  type  is  approximately  0"75,  or  three-quarters  of  a 
cubic  foot  jyer  indicated  horse  power;  while  the  space  for  turbine 
machinery  is  about  0'68  cubic  feet  jjer  horse  power.  The 
turbine  is  approximately  15  per  cent  more  efficient  than  the 
reciprocating  engine.  This  means  a  saving  of  70  cubic  feet  jier 
1,000  indicated  horse  power,  or,  on  a  first-class  battleslui),  1,400 
cubic  feet  in  all.  This  is  a  moderate  estimate.  There  is,  more- 
over, the  greater  saving  in  weight.  The  same  committee  made 
tests  of  the  steam  consumption  of  a  turbine  electric-generating 
set.  The  steam  used  varied  between  14  lb.  and  15'31  lb.  ))er 
electrical  horse  power  per  hour.  On  these  results  the  committee 
based  their  recommendation;  but  they  had  also  a  run  on  board 
the  yacht  Eevolution,  which  has  been  on  endurance  trials  off 
and  on  for  over  a  year,  the  system  of  turbine  fitted  being  the 
Curtis.  There  is  every  likelihood  of  a  United  States  naval 
cruiser  being  fitted  with  turbine  machinery ;  but  it  has  not  yet 
been  decided  whether  the  Curtis  or  the  Westinghouse-Parsons 
type  will  be  adopted. 
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WEAK  LATHES  AND  TOOLS. 

Very  many  of  our  lathes  and  ordinary  machine  tools  are 
of  a  pattern  that  is  fast  becoming  obsolete,  owing  to  the 
advance  that  has  been  made  in  the  matter  of  the  speed  at 
which  the  work  shall  run,  and  the  strength  that  is  required 
from  the  tool  holder  to  resist  the  cutting  effect  when 
operating  at  speeds  for  which  the  lathes  and  machines 
were  never  designed.  Were  it  simply  a  matter  of  alteruig 
tool  holders,  slide  rests,  or,  possibly,  chucks,  there  would 
1)0  but  little  difficulty  occasioned  in  adapting  the  old  type 
of  lathes  and  tools  to  suit  the  exigencies  of  modern  demands. 
It  is,  however,  quite  impossible  to  produce  satisfactory 
work  from  many  of  the  lathes  made  some  few  years  since 
if  the  speed  is  accelerated  beyond  that  which  was  con- 
sidered at  that  time  to  be  the  normal  one  for  correct  cutting 
and  working. 

We  have  had  many  lessons  given  to  us  in  this  country 
from  American  machine  tool  makers,  and  we  quite  readily 
admit  that  the  speeding  up  which  has  become  so  general 
in  most  modern  works  is  due  in  very  large  measure  to  the 
initiative  of  tool  makers  who  were  bold  enough  to  abandon 
systems  and  forms  which  had  long  been  considered  the 
best  standards  from  which  eveiything  was  to  be  made  or 
developed.  Many  of  our  lathe  beds  quiver  and  spring,  due 
to  their  being  inadequately  built  up  to  resist  the  thrust 
that  arises  with  a  rapidly-moving  piece  of  work  over  the 
fixed  or  rigid  tool,  these  beds  being  oiily  too  often  girders 
with  but  a  top  flange  and  no  bottom  member  or  flange,  so 
that  the  load  tliat  is  thrown  upon  the  tee-shaped  bed  has 
insufficient  metal  aiTanged  tliereoiij  to  safely  cany  it. 
Another  common  fault  is  that  the  bearings  are  frequently 
too  short,  and  the  load  that  is  carried  upon  the  cones  when 
a  high  speed  is  attempted  makes  it  almost  impossible  to 
prevent  heating  arising  and  a  forcing  out  of  all  lubricant 
from  between  the  surfaces.  The  slide  rests,  too,  in  an 
ordinary  lathe  have  insufficeint  bearing  surface  to  prevent 
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chattering  if  a  heavy  cut  is  taken,  and  all  the  excellent 
high-speed  steel  is  of  little  use  when  irregular  cutting  is 
the  result ;  but  the  failure  is  due  to  defective  design  rather 
than  to  defects  with  the  cutting  tool  or  the  steel. 

The  experiments  that  were  recently  undertaken  by 
Professor  Nicholson  have  caused  very  considerable  atten- 
tion to  be  given  to  the  production  of  tool  steel  that  would 
be  suitable  for  the  higher  speeds,  but,  unless  the  new  tool 
is  mounted  upon  lathes  and  machines  that  are  properly 
designed  for  resisting  the  increased  load,  much  disappoint^ 
ment  will  be  the  result,  and  the  blame  will  be  cast  upon 
the  steel  or  the  tool,  when  it  might  fairly  be  thrown  upon 
the  poorly-designed  lathe  or  machine. 

The  same  parsimonious  saving  of  metal  that  has  caused 
many  of  the  American  types  of  pimips  and  other  standard 
machines  to  be  unpopular  in  this  countiy  can  be  seen  in 
some  of  the  light^franied  machine  tools  that  American 
makers  endeavour  to  find  markets  for  against  English  finns, 
and  if  British  fimis  will  alter  their  standards,  and  vary 
their  patterns  to  suit  the  new  requirements,  while  at  the 
same  time  preserving  a  greater  generosity  in  the  matter 
of  pure  weight  of  metal  that  they  put  upon  their  castings, 
there  will  always  be  a  preference  for  that  which  is  more 
substantial  looking,  even  although  possibly  the  lighter  tool 
is  just  about  strong  enough  to  do  that  which  is  demanded 
from  it. 


ENGINEERING  CATALOGUES  THAT  FAIL. 

At  this  period  of  the  year  many  firms  and  individuals  are 
being  inundated  with  calendars,  catalogues,  blotting  pads, 
and  other  devices,  all  intended  as  a  means  to  an  end,  we 
presume — ^that.  end  being  the  selling  of  goods  that  our 
generous  friends  desire  to  profitably  dispose  of.  Soin©  of 
the  catalogues,  however,  that  come  to  hand,  and  find  their 
way,  after  being  more  or  less  properly  indexed,  on  to 
shelves  or  into  lockers,  are,  unfortunately,  examples  of 
what  should  not  be,  rather  than  of  what  ought  to  be,  as 
to  the  manner  in  which  such  should  be  presented  for 
imparting  information  to  a  purchaser. 

It  seems  to  be  the  custom  of  many  firms  tO'  present  as 
much  of  a  picture-like  device  as  they  can  to  the  public,  while 
withholding  infonnation  as  to  the  actual  parts  or  details 
of  the  machine  or  appliances  which  they  construct,  so  that 
it  is  becoming  almost  an  exception  to*  find  a  catalogue 
in  which  the  illustration  is  not  that  of  a  photograph  of 
a  finished  machine,  instead  of  being,  as  it  should,  an  illustra- 
tion of  the  manner  in  which  the  machine  is  actually  con- 
structed or  the  apparatus  built  up.  The  purchaser  in  need 
of  information  gains  nothing  by  merely  inspecting  the 
photograph  or  outside  view  of  the  finished  engine ;  he  is 
told  nothing  as  to  the  manner  in  which  it  is  actuated,  or 
as  to  the  details  concerning  the  construction  of  the 
subsidiary  parts. 

If  makers  would  only  place  themselves  in  the  position 
of  the  users,  they  would  perhaps  better  realise  that  what 
is  sought  to  be  known  is  knowledge  as  to  the  facility  for 
examination  which  the  engine  or  machine  possesses,  the 
conveniences  which  are  provided  for  enabling  the  working 
parts  to  be  examined  or  adjusted,  the  freedom  from  dis- 
mantling many  members  when  it  is  necessaiy  to  get  at  a 


vital  part,  and  the  more  or  less  readiness  with  which  the 
whole  can  be  kept  in  good  working  order,  coupled  with 
the  facility  for  inexpensively  providing  for  ordering  parts 
that  may  replace  worn  or  damaged  subsidiaiy  members. 
It  should  be  remembered  that  the  machine,  engine,  press, 
pump,  or  other  combination  mechanical  device  seldom 
breaks  down  as  a  whole,  but  that  a  vital  part  may  frequently 
give  trouble,  and  this  vital  part  should,  therefore,  be  as 
conveniently  placed  as  it  is  possible  to  locate  it,  and  to  be 
made  as  independent  as  may  be  from  other  parts  that  are 
not  subjected  to  the  same  wear  or  working  under  the  same 
initial  stresses. 

Many  firms  appear  to  be  most  diffident  as  to  setting  out 
the  actual  costs  of  tlieir  productions,  and  prefer  rather  to 
draw  their  customers  into  correspondence  with  them  than 
to  give  them  the  information  off-hand  as  to  the  cost  at 
which  certain  appliances  can  be  purchased,  with  the  result 
that  only  too  frequently  rivals  who  probably  are  less 
experienced  in  engineering,  but  more  experienced  in  the 
art  of  advertising  and  the  weaknesses  of  human  nature 
and  tendencies  to  laziness  and  avoidance  of  trouble,  obtain 
orders  that  probably  others  are  far  more  capable  of 
executing. 

If,  in  connection  with  many  of  the  elaborate  picture 
books  that  are  produced,  sectional  views  were  given,  and 
some  attention  directed  towards  giving  details  and  technical 
information  to  the  reader,  there  would  be  a  greater  response, 
and  probably  a  more  satisfactory  return  for  the  money 
that  is  spent  in  assiduously  circularising  those  who  are 
supposed  to  be  interested  in  what  they  seek  to  sell.  Tlie 
bogey  of  fear  that  may  enter  into  the  minds  of  many  con- 
cerning the  liability  or  risk  that  Avill  arise  of  rivals  learning 
too  much  as  to  methods  is  but  a  poor  argument  in  these 
modern  times,  when  practically  every  firm  is  more  or  less 
familiar  with  that  which  is  being  done  by  others  engaged 
in  the  same  industry. 


NOTES  ON  NEWS. 

A  Compact  Gas  Engine  :  Beam  Type. — ^A  paper  read  before 
a  recent  meeting  of  the  American  Society  of  Mechanical 
Engineers  describes  an  engine  which  operates  on  the  two- 
cycle  principle  with  an  explosion  at  every  downward  stroke 
of  the  piston.  Two  compressors,  one  for  gas  and  one  for 
air,  furnish  the  engine  with  its  charges  of  gas  and  air,  and 
provide  air  for  scavenging.  The  exhaust  is  through  ports 
in  the  cylinder  which  are  uncovered  by  the  piston  near  the 
end  O'f  its  do-wnward  stroke,  thus  avoiding  the  use  of  water- 
cooled  exhaust  valves  and  the  mechanism  which  would  be 
required  to  operate  them.  It  can  also  be  operated  on  the 
four-cycle  system  by  slight  changes.  The  entrine  has  been 
designed  with  special  reference  to  the  use  of  blast-furnace 
and  producer  gases.  Tlie  working  beam  type  of  engine 
and  bent  lever  beam  have  been  chosen  for  the  following 
reasons :  It  allows  the  cylinders  to  be  placed  upright,  the 
balancing  of  the  pistons  and  their  connecting  rods;  it 
subjects  the  cylinder  walls  to  much  less  pressure  from  the 
pistons,  reducing  the  friction  to  a  minimum.  During  the 
first  half  of  the  working'  stroke  the  average  pressure  of 
the  piston  on  the  walls  of  the  cylinder  is  1001b.  per  square 
foot  of  surface.  The  bent  lever  beam  also  gives  the  least 
pressure  against  the  walls  of  the  cylinder  during  that  part 
of  the  working  stroke  when  there  is  the  highest  speed  of 
the  piston,  and  also  facilitates  the  lubrication  of  the  piston 
and  the  piston  connecting  rod  pins, 
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Cost  of  the  World's  Navies. — retm-n  issued  by  the 
Board  of  Trade  recently  gives  the  following  figures  showing 
the  aggregate  naval  expenditure  on  the  sea-going  forces  of 
the  world,  as  compared  with  the  aggregate  tonnage  of  the 
mercantile  marines  for  the  year  1902: — ■ 

Naval  expenditure  MercanUIe 
on  sea-going  force.  marine. 
£  Tons. 

United  Kingdom    34,994,554    10,054,770 

India    464,093    67,636 

Australian  Commonwealth  ...        149,621    350,356 

Cape    30,000    3,183 

Canada        653,546 

Russia   10,446,392*    (1901)  664,208 

Germany    10,029,063    (1901)  2,093,033 

Netherlands    1,395,504    407,309 

France    12,407,325    1,217,614 

Portugal    586  575    (1901)  118,606 

Spain    1,437,688    (1900)  774,579 

Italy    4,840,000    (1901)  999,918 

Austria-Hungary    1,946,450    (1901)  304,330 

United  States    16,203,918    882,5.f.5 

Japan   2,899,413    (1901)  917,879 


♦111  aiidition  to  £11,500,000  allotted  in  1S97 
navdl  expansion. 


■8,  which  is  being  expended  on 


Liverpool  and  Southport  Railway  Electrification 
Scheme. — ^An  official  report  of  the  progress  of  the  scheme 
for  electrifying  the  Lancashire  and  Yorkshire  Railway 
between  Liverpool  and  Southport,  comprising  23  miles  of 
double  line,  has  been  issued.  The  work,  though  greatly 
retarded  by  heavy  rains,  has  now  sufficiently  advanced  to 
justify  the  anticipation  that  it  will  be  completed  in  two 
or  three  months,  and  an  experimental  run  with  one  of  the 
new  trains  has  just  taken  place  over  part  of  the  line  with 
veiy  satisfactory  results.  The  whole  of  the  high-tension 
alternating  cables  have  been  laid,  the  sub-station  buildings 
are  all  completed,  the  rolling  stock  is  in  an  advanced  state 
and  is  being  electrically  equipped,  while  the  power-house 
building  is  complete  and  the  machinery  is  expected  to  be 
ready  for  operation  early  in  the  new  year.  The  trains 
generally  are  composed  of  two  first-class  and  two  third-class 
cars,  and  the  third-class  cars  are  equipped  with  four  motors 
of  150  horse  power  each,  making  a  total  of  1,200  horse  power 
per  train.  The  cars  are  60  ft.  long  and  10  ft.  wide,  and 
have  centre  passages  to  allow  persons  to  pass  from  one 
carriage  to  another.  A  foui--car  train  will  carry  270 
passengers,  the  third-class  car  seating  69  and  the  first-class 
66  persons.  Special  precautions  have  also  been  taken 
against  fires.  To  operate  the  motors  a  current  is  obtained 
from  a  live  rail  alongside  the  running  tracks,  which  is  fed 
with  direct  current  at  about  600  volts  from  four  sub- 
stations. These  sub-stations  will  convert  the  high-tension 
alternating  current  from  the  main  power  station  at  7,500 
volts  into  direct  current.  The  permanent  way  equipment 
consists  generally  of  a  live  rail  of  Vignole's  section, 
commonly  termed  the  "  third  rail,"  supported  at  intei'vals 
of  10  ft.  on  insulators,  the  centre  of  the  rail  being  exactly 
3  ft.  ll|in.  from  the  centre  of  the  track  and  the  top  of  the 
rail  3  in.  above  the  surface  of  the  track  rails.  This  "  third 
rail"  weighs  701b.  to  the  yard.  At  all  level  crossings 
gaps  in  this  rail  have  been  provided  of  such  a  length  as 
to  safeguard  the  public,  and  where  these  gaps  occur  the 
"  third  rails "  are  banded  with  cable  underground.  It  is 
not  proposed  tliat  the  express  trains  between  Liverpool  and 
Southport  shall  accomplish  the  journey  in  less  time  than 
the  fastest  steam  trains  now  running. 


British  Type  Locomotive  for  the  Pennsylvania  Rail- 
road.— With  the  view  to  securing  the  best  locomotive  power 
obtainable  for  hauling  of  the  Pennsylvania  limited  and 
other  of  their  world-famed  long-distance  "  fliers,"  the 
Pennsylvania  Railroad  have  for  some  time  been  inquiring 
into  merits  of  locomotives  of  other  countries,  and  in  addition 
to  arranging  for  the  experimental  adoption  of  one  of  the 
celebrated  De  Glehn  four-cylinder  compound  locomotives, 


as  used  m  express  work  of  the  Noi-d,  France,  and  other 
continental  lines,  have  also  now  arranged  for  the  introduction 
of  an  express  locomotive  similar  to  those  whicli  have  within 
recent  years  been  designed  by  Mr.  Wilson  Worsdell  for 
the  North-Eastern  Railway  of  England  and  Wales,  which 
are  "  compounded  "  on  the  well-known  Worsdell-von  Bori'ies 
system,  and  which  has  been  successfully  adopted  for  both 
heavy  pas.senger  and  freight  locomotives  on  the  North- 
East  era.  This  type  of  locomotive  has  for  some  time 
been  successfully  used  in  working  the  heavy  coast  Scotch 
express  between  York  and  Edinburgh,  and  also  in  hauling 
increased  mineral  train  loads  over  severe  sections  of  the 
line.  This  interesting  innovation  in  American  loconiotive 
engineering  affords  opportunity  of  arriving  at  a  relative 
idea  of  the  British,  American,  and  French  systems  of  com- 
poundmg  when  applied  to'  typical  American  conditions. 
The  De  Glehn  compound  for  the  Pennsylvania  Railroad  are 
now  nearing  completion  at  Belfort,  France,  and  will  shortly 
be  shipped  to  America.  After  undergoing  exhaustive 
experimental  working  the  engine  will  be  exhibited  at  the 
forthcoming  St.  Louis  exposition. 


Railway  Signalling  by  Compressed  Air. — 'The  Great 
Central  Railway  Company  has  decided  to  follow  the  example 
of  the  London  and  South- Western,  and  to  signal  its  main 
lines  by  the  low-pressure  pneumatic  system  combined  with 
electric  track  circuit.  The  work  is  to  begin  at  the  Man- 
chester end,  where  the  traffic  is  heaviest,  and  the  first 
installation  is  to  extend  from  Ardwick  Junction,  near  Man- 
chester, to  Newton  Station,  a  distance  of  about  six  miles, 
for  the  greater  part  of  which  there  are  four  lines  of  rails, 
besides  numerous  junctions  and  sidings.  The  scheme 
embi-aces  the  provision  of  13  new  power  interlocking  cabins 
in  place  of  16  old  ones  of  the  ordinary  manual  type,  and 
the  laying  of  low-tension  electric  current  through  about  30 
miles  of  single  track.  Instead  of  727  levers  of  the  manual 
type,  only  366  pneumatic  working  levers  will  be  required, 
and  the  space  occupied  per  lever  being,  of  course,  con- 
siderably less  with  power  signalling,  a^  great  economy  in 
the  size  of  the  signal  cabins  will  be  effected.  This,  how- 
ever, is  a  small  matter  compared  with  the  reduction  in  the 
number  of  signalmen  necessary  to  manipulate  the  smaller 
number  of  levers.  The  men  employed  will  also  be  relieved 
of  much  exhausting  muscular  exertion  and  considerable 
mental  strain.  All  the  main  signal  levers  will  be  auto- 
matically replaced  by  electric  current  as  soon  as  each  train 
has  passed  its  signal ;  and  this,  in  addition  to  saving  work 
in  the  cabin,  gives  an  absoluto  assurance  that  the  section 
is  clear  for  another  train  before  the  signal  can  be  again 
lowered,  and  automatically  detects  any  obstruction  on  the 
line.  The  compressed  air  by  which  the  signals  and  points 
are  worked  also  sends  an  automatic  "  return  indication  " 
that  the  movement  on  the  ground  has  been  correctly  yier- 
formed,  and  until  the  stroke  of  the  lever  is  thus  automati- 
cally completed  the  interlockuig  is  not  released.  Tlie  work 
is  to  be  carried  out  by  the  British  Pneumatic  Signal  Com- 
pany, and  all  the  parts  are  to  be  made  in  England. 


TRADE  CATALOGUES. 


Messrs.  Wallach  Brothees,  57,  Gracechtirch  Street, 
London,  E.G.,  have  already  issued  their  1904  monthly  price 
list.  This  contains  illustrated  particulars  of  a  large  number 
of  useful  tools,  such  as  biped  grinders,  combination  wrenches, 
oil  separators,  saws,  rail  lifters,  jacks,  pulleys,  safety  hoists, 
etc. ;  also  a  variety  of  pumps,  spraying  nozzles,  standard  record- 
ing thermometers  for  drying  rooms,  and  storage  plants. 

"  The  Eiviera  and  Italy  for  a  ^10  Note  "  is  the  title  of 
an  illustrated  pamphlet  which  should  appeal  to  the  weary,  brain- 
fagged  engineer  desirous  of  a  change  of  scenery  to  the  blue  sky 
and  sunshine  of  the  Mediterranean.  This  remarkably  low  price 
includes  first-class  railway  accommodation  by  the  London  and 
Brighton  Railway  Company,  and  allows  of  60  days  at  the  world- 
famed  winter  resorts  of  the  Riviera, 
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THE    CONSTRUCTIONAL    DETAILS  OF 
MODERN  LOCOMOTIVES. 

By  Charles  S.  Lake. 

{C'liiitinned  from  pnge  7.) 

Fio.  1 1  is  illustrative  of  the  cylinder  arrangemeiit  of  the 
North-Easterii  Railway  Coini)aiiy's  four-coupled  compound 
passeufjer  engine,  which  has  been  re-built  on  what  is 
known  as  the  "  Smith  "  three-cylinder  principle. 

The  Midland  Railway  Company  also  have  some  engines 
which  are  similar  in  many  respects  to  that  under  notice. 
The  cylinders  are  placed  in  line,  with  the  one  high-pressure 
between  and  the  two  low-pressure  outside  the  frames,  all 
driving  the  first  pair  of  coui)led  wheels.  The  high-pressure 
cylinder,  fig.  10,  is  19  in.  by  2G  in.,  and  the  two  low-pressure 
are  20  in.  by  24  in.  This  ratio  allows  a  very  ample  scope 
for  steam  expansion  in  the  second  cylinders,  much  more 
than  was  provided  by  Mr.  Webb  in  his  three-cylinder  engines, 


FiQ.   11.— Nortli-Eastern   Railway.      Section  through  Cylinders  of  3-cylinder 
Compound  Locomotive. 

which  have  high-pressure  (2)  15  in.  by  24  in.,  low-pressure 
(1)  30  in.  by  24  in.,  the  positions  with  relatioii  to  the  frames 
being  opposite  to  that  employed  upon  the  Midland  and 
North-Eastern  Railways,  and  sej^arate  driving  wheels  not 
being  coupled  together  being  used. 

Tlie  cylinders  are  so  airanged  that  the  engine  can  be 
worked  either  as  a  "  simple,"  a  "  semi-compound,"  ox  a 
'■  compound  "  engine.  To  work  simple  tlie  high-pressure 
piston  is  placed  in  equililjrium,  whilst  as  a  senii-comi)ound 
the  horse  power  developed  by  the  low-pressure  cylinders 
is  increased  by  admitting  boiler  steam  to  them. 

When  working  compound,  stea.m  is  supplied  to  the  high- 
pressure  chests,  but  at  the  same  time  it  passes  through  a. 
reducing  valve  into  the  low-pressure  steam  chests  at  a 
predetei'mined  pressure. 

On  the  first  exhaust  from  the  high-pressure  cylinder, 
steam  is  shut-off  from  the  low-pressure  cylinders,  and  the 
engine  subsequently  works  compound  in  the  ordinary  way, 
steam  direct  from  the  boiler  being  admitted  to  the  first 
cylinder  only,  and  exhausting  as  usual  into  the  low-pressure 
cylinders.  When  starting,  it  not  infrequently  happens  with 
compound  locomotives  that  the  position  of  the  valve  for  the 
high-pressure  cylinder  is  .such  that  both  steam  ports  are 
closed  to  steam  ;  but,  as  one  end  of  the  cylinder  is  in 
communication  with  the  exhaust,  the  back  pressure  from  the 
low-pressure  cylinder  tends  to  reverse  the  engine.    In  the 


Nortli-Eastern  locomotive  u)ider  notice  this  is  prevented  by 
htting  a  non-return  valve  between  the  high-pi-essure  steam 
■ports  and  those  of  the  low-pressure  cylinders.  Steam  is 
thus  admitted  to  both  sides  of  the  high-pressure  piston, 
which  is  then  thrown  into  equilibrium  until  such  time  as 
it  is  able  to  take  steam  from  its  own  valve.  k.i  these  times 
the  initial  effoi't  of  starting  is  accomplished  b}'  the  low- 
pressure  cylinders  alone.  The  valve  for  the  high-pressure 
cylinder  is  of  the  piston  tyiJe,  working  below  the  cylinder, 
whilst  D-shape  slide  valves  working  at  the  side  of  the 
cylinders  are  used  for  the  low-pressure,  the  steam  chests 
being  inside  the  frames. 

Anotlier  tri-cylinder  arrangement  is  shown  in  fig.  12.  In 
this  case,  as  before,  the  cylinders  are  placed  in  line,  but 
they  are  non-compound,  and  do  not  drive  the  same  axle,  as 
is  done  in  the  design  previously  referred  to.  The  middle 
cylinder  drives  the  second  pair  of  wheels,  and  the  outside 
cylinders  convey  motion  to  the  third  pair  from  the  leading 
end,  all  ten  wheels  being  coujjled  together. 

Strictly  speaking,  the  cylinders  in  this  design  are  not 
in  true  alignment,  the  centre  one  being  placed  slightly 
in  advance  of  the  others  owing  tO'  the  special  circumstances 
of  the  design. 

The  valves  in  each  case  are  of  the  ordinary  pattern,  work- 
ing at  the  side  of  the  cylinders,  all  of  Avhich  are  18|in. 
diameter  by  24  in.  stroke.  The  tractive  effort  of  the  engine 
is  238  lb.  per  pound  of  average  effective  pressure  in  the 
cylinders.      The  middle  pair  of  wheels  are  not  provided 


Fig.  12.— Great  E  istern  Railway.    Ten  Wheels  Coupled  Tank  Engine.  • 


with  flanges,  and  the  trailing  wheels  have  about  \  in.  side 
play  each  way,  besides  which  the  coupling  rods  are  fitted 
with  ball  and  socket  joints,  all  of  which  measures  are  taken 
to  facilitate  the  movements  of  the  engine  when  it  is  passing 
round  curves. 

In  this  engine  the  whole  of  the  reciprocating  weights 
have  been  balanced,  instead  of  only  two-tliirds,  which  is 
usually  the  percentage.  It  was  eontem])lated  to  treat  tlie 
engine  mainly  as  a  whole  at  one  time,  and  to  balance  all 
the  revolving  weights  in  one  pair  of  wheels  and  all  the 
reciprocating  weights  in  another  pair  ;   but  this  plan  was 
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ultiiuately  abandoned,  and  the  weights  have  been 
distributed. 

The  engine  has  been  designed  to  give  an  accelei'ation  of 
'■}[)  miles  jjer  hour  in  30  seconds  from  starting ;  if  necessary, 
with  gross  loads  of  370  tons.  Results  approximating  to 
these  requirements,  and  even  exceeding  them  in  some 
respects,  are  said  to  have  been  obtained  during  the  trials; 
but  there  is  no  data  to  go  upon  yet  as  regards  actual  service 
results,  as  the.  engine  has  not  been  put  to  work  on  regulai' 
trains  at  the  time  of  writing. 

Fig.  13  shows  the  disposition  of  cylinders  in  one  of  the 
heavy  "consolidation,"  type  goods  locomotives  on  the 
Southern  Railway  of  France  (the  Cliemin  de  fer  du  Midi). 


Fig.  13.— Southern  Railway  of  Frauce  (Mid.)    Section  through  Cylinders  of 
8-coupled  Compound  Goods  Engine. 

The  cylinders  are  four  in  number,  and  are  placed  with  the 
low-pressure  outside  and  the  high-pressure  between  the 
frames.  The  low-pressure  cylinders  are  fixed  horizontally, 
and  drive  the  thii'd  pair  of  wheels,  but  the  high-pressure 
are  steeply  inclined  at  1  in  8,  and  drive  the  cranked  axle 
of  the  second  pair.  The  rearmost  axle  is  placed  underneath 
t1ie  firebox.  Tlie  intennediate  receiver  is  placed  between 
tlie  high-pressure  cylinders,  and  the  ratio  of  its  volume, 
including  the  exhaust  pipes  of  the  high-pressure  cylinders 
and  the  steam  chests  of  the  low-pressure  ones,  to  the 
volume  of  the  high-pressure  cylinders  is  as  174  to-  1,000. 
The  receiver  is  provided  with  a  relief  valve,  which  limits 
the  pressure  to  85'31b.  per  square  inch.  Live  steam  is 
admitted  to  the  receiver  by  a  special  steaiii  pipe,  and  steam 
from  the  high-pressure  cylinders  may  be  led  to  the  blast 
])ipe  direct,  special  mechanism  in  the  form  of  an  auxiliary 
motor  worked  by  compressed  air  being  provided  for  this 
purpose. 

Tlie  exhaust  i>oi-ts  of  the  high-])ressure  cylinders  open 
direct  into  the  intermediate  receiver,  and  the  latter  com- 
municates by  two  openings  with  an  obturator,  which  serves 
to  deviate  the  high-pressure  exhaust  and  regulates  the 
supply  of  steam  to  the  low-pressure  cylinders.  The  latter 
can  also  be  supplied  at  the  same  time  with  a  certain  quantity 
of  ))oiler  steam  l)y  means  of  the  same  devices. 


Gun-metal  slide  valves  are  used  throughout.  In  all  cases 
they  work  above  the  cylinders,  and  are  actuated  by 
Walschaert  gear  for  the  low-pressure  and  link  motion,  with 
a  rocking  shaft,  for  the  high-pressure,  inside. 

All  the  eight-coupled  wheels  are  provided  with  flanges, 
and  the  leading  end  of  the  engine  is  carried  upon  a  single 
axle  with  small  wheels  :^  ft.  9^  in.  in  diameter. 

All  external  view  of  this  locomotive  appeared  on  ^jage 
613,  Vol.  28,  of  27ie  I'ructical  En.yintcr  in  "  Continental 
Locomotive  Types." 

We  come  next  to  American  practice.    Tlie  writer  has 
i   already  stated  that  this  presents  a  far  wider  field  for  con- 
:   sideration   than  does  tliat   of   any   other  nation.  The 
cylinder  and  wheej  ar'i'anj^'ements,   both   separately  and 
when  taken  conjointly,  are  representative  of  every  jjossiljlc 
combination  which  can  be  imagined  as  coining  within  the 
range  of  practical  utility.    Outside  cylinders  predominate, 
i   as  has  already  been  remarked,  and  coupled  wheels  are 
i   invariably  employed.      For  fast   passenger   service  the 
i   -1 — 4 — 2  tyjie  of  engine  is  the  most  popular,  but  quite  a 
[   large  iiercentage  of  the  best  work  is  performed  by  engines 
i  having  six-coupled  wheels,  whilst  for  goods  traffic  locomotives 
I   with  either  eight  or  ten  wheels  coupled  are  used.  Until 
j   quite  recently  all  the  four-cylinder  compound  engines  were 
I  constructed  on  the  "  Vauclain  "  plan  of  superposed  cylinders, 
i   but  although  this  arrangement  is  still  largely  adhered  to 
j   in  the  States  tlie  method  employed  both  here  and  upon 
the  Continent,  of  separating  the  cylinders  and  placing  two 
1   of  them  between  the  frames,  is  slowly  gaining  favour,  in 
spite  of  its  alleged  attendant  drawback — the.  crank  axle. 

Fig.  14  shows  the  cylinder  construction  of  one  of  the 
Lake  Shore  and  Michigan  Southern  Railway  Company's 
two-cylinder  "  simjsle "  express  locomotives  of  the  class  J. 


of      c  vt  /r/  P£  flS 


Fio.  14.— Lake  Shore  and  Michigan  Soutlieru  Railwaj.     Class  J  Express 
Locomotive,    Two  Outside  Cylinders  and  Piston  Valves. 

As  is  usual  in  American  practice,  each  cylinder  is  cast 
with  its  valve  chest  in  one,  with  half  of  the  smokebox 
saddle  piece.  When  ready  for  building  up,  the  two  halves 
are  bolted  together,  the  faces  of  the  castings  being  prepared 
to  form  a  tightlj^-fitting  joint  on  the  vertical  centre  line  of 
the  engine.  Tlie  cylinders  are  20|  in.  diameter  in  the 
l)oreby  28  in.  stroke,  and  tlie  valves,  which  are  of  the  piston 
variety,  are  placed  so  as  to  work  behind  the  cylinders,  but 
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not  iu  the  same  lioi'izontal  plane.  The  precise  location  of 
the  valve  chest  can  be  gathered  from  the  drawing,  and  it 
will  be  seen  that  it  is  partly  behind  and  partly  above  the 
cylinder  itself. 

The  engines  are  carried  upon  five  pairs  of  wheels.  Three 
of  these  are  coupled  together,  the  diameter  being  6  ft.  8  in. 
The  forward  end  of  the  engine  is  supported  by  a  pair  of 
3  ft.  6  in.  wheels,  forming  part  of  what  is  termed  a  "  pony  " 
truck,  whilst  a  pair  of  i  ft.  diameter  trailing  wheels  are 
placed  behind  the  firebox.  This  constitutes  the  2 — 6 — 2 
type  of  locomotive,  according  to  American  notation. 

(To  be  continued.) 


SCREW  FANS. 

By  Charles  H.  Innes.,  M,A. 

{Continued  from  page  605,  vol.  xxviii.) 

Considering  next  f;ins  with  curved  vanes  in  which  6*  and 
^  are  constant  but  unequal,  we  fiud  that  in  the  equation  for 
volumetric  efficiency  it  is  best  to  take  6  as  the  angle  of  the 
face,  and  as  the  mean  between  the  angles  of  the  face  and 
back.  This  is  probably  due  to  the  fact  that  the  outflow  is 
affected  by  back  and  front,  and  is  produced  by  a  gradual 
change  of  direction  in  which  both  back  and  front  participate, 
but  at  inflow  a  sudden  change  takes  place  from  an  axial 
motion  to  a  forward,  and  this  is  produced  by  the  front  of  the 
blade.  There  are  three  fans  in  Mr.  Walker's  paper  with 
curved  blades,  Nos.  9,  14,  and  15;  the  first  and  third  have 
curved  faces  and  backs,  while  the  second  has  a  plane  face, 
but  a  curved  back.  If  a  is  the  mean  angle  of  inclination  of 
a  blade  in  the  first, 

0  =  a  4  30|, 
6*  =  a  -  20  ; 


in  the  second 
in  the  third 


=  a  +  20, 


0  =  a  +  31f, 
e  =  a  -  20. 


Now,  in  this  type  of  fan  we  have  the  equation 
2  ^  H  =      -  I  c,  M  cot  0  -         +      cot-  61  -  I  Ci  M  cot  6») 

-        +  w'cotH  -  4ci?tcot0)  -  (1  +  Fj)«^ 

-  Fi  u-  cosec"  0 
2    H  =  4  Ci  M  cot  f  -  ?<-  (cot=  d  +  cot'  0  +  1  + 

+  Fi  cosec"  <p) 

When  H  =  0,  this  becomes 

I  q  cot  6  =  u  (cot'  6  +  cot'  0+1  +  F.,  +  Fi  cosec'  0) 

and  the  volumetric  efficiency 

UTT  _  4  TT  cot  0 

~  3  (cot'  6'^  cot'"0"+  1  +  Fj  +  Fi  cosec' 0), 

but  the  above  will  not  give  results  agreeing  with  practice 
for  a  constant  value  of  Fi,  because,  the  vane  being  curved, 
the  relative  velocity  of  the  air  over  its  surface  is  variable. 
Hence,  for  the  last  term  in  the  denominator  we  substitute 
i  F]  (cosec'"  0  +  cosec'  6),  and,  as  the  following  table  shows, 
we  obtain  very  good  results.  These  three  fans  were  tested 
with  mean  angles  of  17  deg.,  27  deg.,  and  40deg.,  and  we 
think  that  the  results  obtained  with  the  two  first  angles  are 
of  very  little  use  except  to  show  that  the  last  is  better,  both 
for  mechanical  and  volumetric  efficiencies,  because  the  air  at 
inflow  was  struck  by  the  back  of  the  blade ;  in  fact,  with  a 
decrease  in  the  angle  of  outflow,  the  angle  of  iuflow  is 
decreased  too  rapilly  by  turning  round  the  blade. 
Calculating  the  volumetric  efficiency  from  the  equation 


u  IT  _  4  TT  cot  B 

■  Ci  3(cot-^^  +  col-0  +  1  +  1'";,  +  JFi(coiec-y  +  C'8eo-0), 
and  writing  Fi  =  '99,  Fo  =  '95,  as  in  the  first  case, 

U  TT  4  TT  cot  6 

Ci        3  { (cosec' <^  +  cosec'- x  1  495  -  •05} 
which  gives  us  the  following  table  : — 

„      ,  ,  Actual  vol.      Calcula*'ed  vol.  C 

wo.  ot  ran.  a  efficiency  A.      efficiency  C.  a 

9  40"  -80  •S02  1 

li  40°  -86  -902  1-05 

15  40'  ■807  -80  -92 

17  40°  -744  -75  1 

C 

The  mean  value  of  --is  "995 ;  in  fan  No.  17  0  is  a  +  19, 
A. 

and  6  =  a. 

We  shall  next  consider  the  mean  angle  of  outflow  from 
Nos.  9,  14,  15,  calculated  from  the  equation 

1  - 

cot  (/.  =  '.ll^ 

taking,  of  course,  the  actual  volumetric  efficiencies.  This 
gives  us  the  following  table  : — 

No.  of  fan    9  14  1.5 

Mean  angle  of  vane  at  outflow..  70°  15'  60°  0'  71°  45' 
0    25°  47'         24°  15'         24°  2r 

which  shows  that  curving  both  faces  or  the  back  of  the  blade 
increases  0  considerably. 

To  use  such  fans  as  these  without  a  chimney  to  produce 
pressur-"",  and  to  expect  a  high  efficiency,  would  be  absurd. 

For  plane  blades,  applying  the  equations 

2  ^  H  =  ^  Ci  t<  cot  0  -  ?t'  (2-94  +  2-99  cof-  0), 
2(7  H 

7]   =   ^  

'       r (1  -  I^COt  0) 
0  being  the  angle  of  the  vane,  gives  us  the  following  table  : — 

,i—    -1  -2  -3  -5  -6 

5?  for  0  =  15°  per  cent   9-24        IS'S         19-6  10-3 

1?  for  0  =  30°  per  cent   7-6         12  14-5  13-85 

 for  0  =  15°    4-91  3-8  4-025  5-82 

V'.<?H 

-7^^:^  for  0  =  30°   5-36  4-44  4-32  i-5i) 

showing  that  the  maximum  efficiency  in  the  one  case  is  near 
19-6,  and  in  the  other  14*5,  and  that  the  efficiency  decreases 
as  0  increases. 

We  shall  next  consider  the  case  of  the  above  types  of 
propeller  with  a  chimney  whose  outlet  has  a  diameter  three 
times  that  of  the  fan.  The  general  equation  of  the  fan  is 
then 

2    H  =  Ci'-  —  ^  Ci  M  cot  0  —         +  tr  cot'  f  -  |-  Ci  n  cot  6^ 

-  ^„  (-y  +  u-  cot-  0  -  A  Ci  ?t  cot  0)  - 

-  u-  F2  -  i  Fi  w'  (cosec'  0  +  cosec'  6), 

which  merely  states  that  the  head  produced  is  equal  to  the 
work  per  pound  done  by  the  wheel,  less  the  losses  at  inflow 
to  the  fan,  outflow  from  the  chimney,  and  thosa  due  to 
friction.    This  becomes,  when  simplified, 

=  -  R')  ^  '^^«[t<>»te-  ^<='t0(l  -  g)] 

-  yr  Fcof-  0  +  Ll^  cot'  0  +        +  F,  + 
L  K'  2 

(cosec'  0  -r  cosec-  0';J 
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and  when 


R 


J  this  gives  us 


2  ^  H  =  i  +  I  Ci  M  [cot  e  -  I  cot  <p] 
-  ti"  |_cot-  9  +  ^  cot-  0  +  Jj-  +  'b\  +  (' 


cosec  ti  +  cosec 


Lot  us  first  consider  the  case  of  plane  blades  when  H  =  0  ; 
we  then  get,  putting  Fo  =  '95  and  Fj  =  '99, 

I  Cj-  +         "  cot  4> 

-  u-  [-TP  cot^  0  +  "962  +  -99  cosec-  0]  =  0 

I      +  -148  Ci  w  cot  0  -  u-  [2-1  cot-     +  1-952]  =  0  ; 

so  that  the  formula  for  the  volumetric  efficiency  is 

UTT  8  TT  _  y 


Ci       9  (          cot'  0  +  3-47  -  -148  cot  0) 

which  gives  the  following  table  : — 

0  =  30  deg.     45  deg.  60  deg.    90  deg. 

77-6       109-5  133-2  149-5 


V  per  cent 
The  dynamic  efficiency 


Y-2 


tt'^  (1  _  *Z  cot  -p) 

and  we  shall  here  suppose  0  to  be  the  vane  angle. 

0  =  30  deg.    45  deg.    60  deg.    90  deg, 
€  per  cent  =    14-2        26-3       26-8  22-8 

We  should  probably  get  in  practice  a  very  much  higher 
efficiency  than  this,  as  0  would  actually  be  about  half  the 
above  values  ;  in  the  third  case  above,  for  60  deg.,  supposing 
the  angle  of  outflow  actually  45  deg.,  we  should  have  an 
efficiency  of  41  6  per  cent. 

When  H  is  not  zero,  we  get 

2^rH  =  f  Ci=  +  -148ciMCot0  -  W2[2'l  cot=0  +  1-952]  =  0, 

2.9H 


and 


v(l  -  |^COt0) 


The  following  tables  give  velocities  and  efficiencies  for 
various  values  of 


H 

 £j_ 

for  0  =  15. 

Vcu 

for  0  —  30. 

VTh 

for  0  =  45. 

for0  =  60°. 

•1 

2^14 

2^12 

■2 

2-58 

2^24 

2^17 

2^14 

-3 

3-102 

2^25 

2  21 

•4 

2^64 

•5 

4-39 

2  •89 

2^52 

2^40 

V. 

■n 

for  0  =  15. 

1) 

for  0  =  30. 

^  ■>? 
for  0  =  45. 

for  0  =  60 

•1 

•49 

•475 

•2 

•492 

•502 

-485 

•471 

•3 

•435 

•481 

•457 

•4 

•442 

■5 

•239 

•40 

•429 

•415 

which  shows  that  the  best  angle  of  inclination  0  of  the  vanes, 
if  we  consider  volumetric  efficiency  as  well  as  mechanical,  is 
about  45  deg.,  but  that  this  type  of  fan  is  very  unsuitable, 
because  of  its  low  manometric  and  mechanical  efficiencies, 
for  producing  pressure. 

We  shall  next  consider  the  case  of  vanes  in  which  0  is 
constant,  but  Q  varies,  so  as  to  do  away  with  the  loss  of 
shock  at  inflow ;  in  this  case  the  general  equation  becomes 


2  <7  H  =  cf  -  I  ^1  M  cot  < 


"  ^'  ^  ~   S       CO  I.  0^ 

F2  -  I  Fj     (cosec'  0  +  cosec-  6), 

taking  cosec"  6  as  its  value  at  f  Vi,  so  that 

cosec'  ^  =  1  +  cot-  0  =  (^1  +  A 

and  Fi,  Fj  the  previous  values  of  -99  and  '95,  the  equation 
becomes 

2gR  =  -725  Cj'  -  1  -185  Ci  u  cot  0 

-  m' (1-952  +  -606  cot'  0)  =  0, 

which  gives  the  following  values  of  peripheral  speed  and  air 
efficiency  in  the  following  tables  : — - 


u. 

— /    „  for 
VffH 

0  =  30. 

0  =  45. 

0  =  CO. 

0  =  90. 

0  =  135°. 

•1 

1^82 

•2 

2^03 

1^87 

1^79 

\-69 

1-53 

•3 

2^27 

2^01 

1^88 

1-73 

•5 

2^84 

2^36 

2^12 

1  82 

1^47 

u 

V  for 

0  =  30°. 

0  =  45. 

0  =  60°. 

0  =  90°. 

0  =  135. 

•1 

•692 

•2 

•630 

•(67 

•634 

•70 

•73 

•3 

•557 

•616 

•646 

■666 

•5 

•417 

•496 

•529 

•585 

•637 

Now,  the  volumetric  efficiency  is  —  for  these  fans,  and  in 
a  Rateau  fan  we  have 


volumetric  efficiency  = 


Q 


since 


_  Wl 
 > 

2  TT  i\  61  =  ri-. 


Cj  ri' 


Hence,  even  if  we  assume  for  the  Rateau  fan  a  manometric 
efficiency  of  90  per  cent,  the  volumetric  efficiencies  for 
u  =  -5  J  g  a  of  the  two  fans  are  107  and  47-6  per  cent,  so 
that  the  propeller  fan  is  the  superior  of  the  two  in  this 
respect,  but,  of  course,  much  inferior  in  mechanical  and 
manometric  efficiencies.  The  above  assumes  0  =  135  deg. 
in  both  cases,  and  even  if  0  =  90  for  the  propeller,  the 
volumetric  efficiency  is  86-2  per  cent.  No  propeller  fan  with 
0  =  135  has  yet  been  constructed  as  far  as  we  know,  and  it 
is  quite  possible  that  such  a  fan  might  discharge  the  air  in 
the  wrong  direction. 

(To  be  continued.) 


Notice  of  Eemoval. — ^Messrs.  Maiilove,  Alliott,  and  Company 
Limited,  57,  Gracechurch  Street,  London,  E.G.,  have  removed 
to  more  commodious  offices,  at  41  and  42,  Parliament  Street, 
Westminster,  S.W.  This  firm  have  specialties  in  sugar  and  oil 
machinery,  sewage  plants,  air  compressors,  evajjorators,  hydraulic 
presses,  and  the  like,  with  works  at  Bloomsgrove,  Nottingham. 
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INTO  THE  WORKING 
WATER  SOFTENERS.* 


OF 


(Continued  from  page  16.) 

Archbutt-Deeley  Water  Softener. 

The  ajj|)aiatii.s,  fig.  1,  consists  of  a  sinall  chemical  lank,  a 
re-action  and  settling  tank  combined,  a  storage  tank  and  a  coke 
stove.  The  iulet  for  the  untreated  water  is  at  the  side  of  the 
tank  about  two  or  three  feet  above  the  bottom.  The  treated 
water  is  drawn  off  the  snrface  by  mear.s  of  a  floating  discharge. 
This  pipe  is  connected  to  the  chimney  of  a  coke  stove.  Steam 
l)ipes  are  led  into  the  chemical  tank,  and  an  air  blast,  actuated 
by  a  steam  jet,  is  led  into  the  reaction  tank. 

Capacit;/. — 2,500  gallons  at  a  time  or  1,000  gallons  per  hour. 

/JimensioiiK. — Re-action  and  settling  tank,  8  ft.  cube;  the 
storage  tank  is  22  ft.  long,  17  ft.  vdde,  3  ft.  9  in.  high,  and 
holds  5,500  gallons;  floor  space  of  softening  tank  04  square  feet. 
Total  floor  space,  438  square  feet.  About  180  of  these  softencis 
of  various  sizes  are  in  use. 

Wu/-ki/i'j. — The  re-action  tank  is  filled  with  the  untreated 
water,  a  definite  quantity  of  burnt  lime  is  put  into  the  chemical 
tank,  slaked,  mixed  with  water,  and  boiled  by  admitting  live 
steam.  The  necessary  quantity  of  soda  is  then  added,  and 
again  boiled.  The  untreated  water  is  introduced,  by  means 
of  a  steam  injector,  through  the  upper  one  of  two  sets  of  pipes 
near  the  bottom  of  the  tank.      On  its  jjassage  through  the 


Fig.  I.— Avchbutt-Deeley. 

pipes  the  re-agent  is  slowly  added.  By  turning  a  cock,  the 
steam  injector  is  made  to  drive  air  through  the  perforations 
in  the  lower  pipe  in  the  bottom  of  the  re-action  tank.  This 
air  effects  a  thorough  mixing  of  the  water  and  re-agent,  and 
also  stirs  up  the  sediment  remaining  from  previous  operations; 
the  newly-formed  sediment  readily  adheres  to  it  and  is  quickly 
settled.  This  precipitate  is  occasionally  removed  by  suitable 
means.  The  softened  water  is  drawn  off  through  tlie  swivelled 
floating  discharge  pipe.  AVhile  passing  down  this  pipe  the  water 
should  come  in  contact  with  the  waste  gases  from  the  coke 
stove,  and  .should  absorb  some  carbonic  acid.  The  sample 
analysed  was  not  carbonated. 

Siipj/Ii/. — Partly  town's  water,  partly  brook. 

Chemicals  used  per  1,000  gallons,  2'5  lb.  lime,  O'Glb.  soda, 
0'15  lb.  alumino  ferric. 

Tlie  user  reports  that  this  apparatus  is  easily  worked,  and 
gives  satisfactory  results.  The  old  boiler  scale  came  oft'  after 
six  weeks'  use.  Now  thei'c  is  only  a  slight  mud  in  the  boilers. 
The  carbouating  is  done  for  every  alternate  tank. 

liesult  (if  Aiuih/gis. — The  supply  is  the  same  as  that  for  the 
Desrumaux  apparatus,  but  was  not  collected  at  the  same  time. 
A  slight  excess  of  lime  as  well  as  of  soda  was  added,  which  had 
the  effect  of  almost  entirely  removing  the  magnesia  salts. 
This  sample  of  water  was  not  carbonated,  but  the  treated  water 
had  absorbed  0'63  griiin  of  carbonic  acid,  probably  by  contact 
with  the  atmosphere. 

'  Abstract  of  a  paper  read  before  the  Institute  of  Mechanical  Engineers,  on 
Decemb3r  ISth,  1903,  by  Mr.  C.  E,  Stromeyer  and  Mr.  'NV.  B.  Baron. 


The  Atkins  and  Company's  Water  Softener. 

The  ajDparatus,  tig.  2,  consists  of  a  lime-slaking  tank,  a 
lime-water  tank,  a  settling  tank,  and  a  tank  with  revolving 
filter  discs.  The  settling  tank  has  a  central  division  plate,  and 
over  it  are  placed  two  troughs,  one  tor  mixing  the  supply  with 
the  lime  water,  the  other  for  collecting  the  treated  water.  The 
supply  pipes  to  the  mixing  trough  and  to  the  bottom  of  the 
linre-water  tank  are  controlled  by  ball  taps. 

The  filters  consist  of  hollow  cast-iron  di-scs  covered  with 
perforated  sheet  zinc  and  filtering  cloths.  They  are  bolted  together 
by  '2neans  of  a  hollow  shaft  which  acts  as  a  discharge  pipe. 
Brushes  are  jolaced  betwen  the  discs. 

Capaciii/. — 2,500  gallons  per  hour. 

Di?ucHsions. — Settling  tank,  7  ft.  wide,  15  ft.  long,  5  ft.  deep. 
Lime-water  tank,  3  ft.  6  in.  diameter,  8  ft.  deep.  Filter  tank, 
5  ft.  6  in.  wide,  6  ft.  long,  .6  ft.  deep.  Floor  space,  exclusive 
of  lime-slaking  tank,  138  square  feet. 

Worldng. — Slaked  lime  and  water  are  poured  into  the  lime- 
water  tank,  and  a  small  stream  of  water,  regulated  by  a  ball 
tap  in  this  tank,  enters  the  bottom  of  the  tank,  and  clear  lime 
water  flows  into  a  mixing  trough,  on  to  which  the  remainder 
of  the  water  to  be  treated  is  poured.  The  supply  and  the  out- 
flow of  the  lime  water  are  regulated  by  ball  taps  in  the  settling 
tank.  The  mixed  water  passes  along  the  settling  tank,  and 
overflows  to  the  filters.  These  are  cleansed  occasionally  by 
giving  them  a  turn,  when  the  brushes  remove  the  sediment. 
No  information  was  obtained  as  regards  supply,  chemicals  used, 
or  effects  on  boiler. 

Ifc^iilt!'  of  Chemical  Anahjsis. — In  this  case  water  which  had 
only  3'165  deg.  of  permanent  hardness  was  only  treated  for 
temporary  hardness,  which  was  successfully  reduced  to  32  deg. 
I3ABCOCK  and  Wilcock  Water  Softener  (Guttman). 

The  apparatus,  fig.  3,  consists  of  a  chemical  tank,  a  reaction 
tank,  filters,  and  soft-water  tank.  The  supply  pipe  jjasses  down 
the  side  of  the  chemical  tank,  and  ends  in  the  bottom  of  the 
reaction  tank.  It  has  a  branch  pipe  and  cock  over  the  chemical 
tank,  and  is  fitted  with  valve  V,  shown  on  larger  scale,  which 
is  regulated  by  the  float  in  the  soft-water  tank.  Live  steam 
enters  the  reaction  tank  as  shown,  through  a  silent  injector;  a 
branch  from  the  isteam  pipe  for  occasional  use  is  led  into  the 
bottom  of  the  chemical  tank.  Where  exhaust  steam  is  available 
an  .  additional  injector  is  fitted  as  shown.  Attached  to  the 
bottom  of  the  chemical  tank  is  a  pipe  with  two  cocks — C,  for 
regulating  the  ratio  of  soda  solution  to  the  feed,  and  C^  for 
regulating  the  quantity  in  accordance  with  the  feed  drawn  off. 
At  the  top  of  the  reaction  tank  is  a  weir  over  which  the  treated 


iFiG.  2, — Atkins  and  Cumpauy, 


water  fiows  into  the  filter,  which  consists  of  a  series  of  boxes 
filled  with  wood  wool.  The  bottoms  of  these  boxes  are  provided 
with  cocks  through  which  the  sludge  is  drawn  ofl'  occasi(mally. 
The  filteied  water  passes  into  the  soft-water  tank,  whence  it  is 
pumped  into  the  boiler. 

C'a pacifi/. — 5,000  gallons  per  hour. 

/)ii/}fiisloii'<. — Chemical  and  reaction  tanks,  5  ft.  5  in.  square, 
13  ft.  high.  Filters  and  soft-water  tank,  5  ft.  5  in.  wide,  17  ft. 
long,  and  8  ft.  high,  measured  over  flanges.  Total  floor  space, 
122  square  feet. 

About  35  of  these  softeners  of  various  sizes  are  in  use. 

Wtirliiig. — Enough  soda  to  last  for  one  day  is  placed  in  the 
chemical  tank,  water  is  added,  and  steam  turned  on  till  all  the 
soda  is  dissolved.  The  cock  C,  is  opened  to  suit  the  density  of 
the  soda  solution  and  the  impurity  of  the  feed  water,  and  has  to 
be  adjusted  during  working,  according  to  whether  the  softened 
water  is  alkaline  or  not.  The  cock  Cj  and  the  feed  valve  V  are 
actuated  by  levers  from  one  float  in  the  settling  lank,  so  that 
the  ratio  of  the  amount  of  chemical  and  of  the  water  is  main- 


January  8,  1904] 


33 


taiiied.  The  mixture  flows  into  tlie  reaction  chamber,  where 
it  is  mixed  with  waste  steam  if  available.  It  is  here  bvong-ht 
to  the  boiliug  poiut  by  live  steam,  which  should  remove  the 
ttmporary  hardness;  the  soda  removes  the  permanent  liardncss. 
Tlie  hot  water  overflows  to  the  filters,  which  it  pas^^e.s  in  half 
an  hour,  and  hero  the  sediment  is  removed.  Some  sediment 
eollects  in  the  lower  tank.  The  grease  from  the  cxliaust  steam, 
adheres  to  the  sediment,  and  does  not  pass  the  filters. 
Siippli/. — From  a  reservoir. 

Chemicals  Used. — Soda  ash,  quantity  not  stated. 

The  users  report  that  this  softener  has  worked  well  for  three 
years,  and  has  given  every  satisfaction,  although  the  water  is 
hard,  and  sometimes  acid.  No  trouble  has  been  experienced  with 
their  three  water-tube  boilers  with  1^  in.  diameter  tubes.  All 
old  scale  is  now  removed,  and  only  a  little  soft  mud  is  formed. 
Ou  one  occasion  a  little  grease  was  carried  into  the  boilers,  but 
it  was  found  tliat  the  filter  had  not  been  properly  packed. 

nesiilt  of  ('hrmical  Anali/sis. — The  analysis  shows  that  about 
GO  per  cent  condensed  steam  has  been  added  to  the  supply- 
Neither  the  high  temperature  nor  the  chemicals  have  produced 
a  beneficial-  effect,  for  on  subtracting  the  above-mentioned  con- 
densed water  the  various  constituents  and  the  hardness  are 
practically  the  same  as  the  supply,  except  that  some  added  soda 
lias  converted  all  the  permanent  hardness  into  temporary 
liardness. 


Sujjpli/. — Well  water. 

Chemicals  used  per  1,000  gallons,  2  lb.  alkali  and  1'5  lb.  lime. 

Tlie  users  report  that  the  softener  works  fairly  well,  but  the 
pipes  get  choked  too  often.  The  makers  affirm  this  to  be  due  to 
faulty  manipulation. 

lic^ull  <if  C/iriiiial  Aiiali/si.-<. — -By  adding  an  excess  of  soda  the 
permanent  hardness  was  reduced  from  30'9  deg.  to  notliiug. 
The  2  lb.  of  lime,  said  to  have  been  added,  do  not  appear  to  have 
been  properly  mixed  with  the  supply,  and  the  temporary  hardness 
has  for  this  reason  been  increased  from  5'2  deg.  to  6'8  deg., 
which  may  account  for  the  trouble. 

BoBY  Watek  Soptenehs:  ChevaI/ET  Detartaeisee. 

The  apparatus,  tig.  5,  consists  of  several  perforated  trays 
placed  one  abnvc  another,  and  surrounded  by  a  cylindrical  shell, 
the  lower  part  of  which  is  the  softened-water  tank.  At  the  side 
of  this  tank  is  placed  a  closed  vessel  with  a  float.  TJie  latter  is 
connected  to  the  inlet  valve,  and  regulates  the  supply.  A  pipe 
for  injecting  soda  solution  enters  the  untreated  water-supply 
pij^e.  The  exhaust  pipe  from  the  engines  ends  in  a  grease 
separator  attached  to  the  softened-water  tank.  The  outlet  for  the 
un condensed  exhaust  steam  into  the  atmosphere  is  at  the  top 
of  the  apparatus,  and  can  be  connected  to  a  main  condenser 
which  would  deliver  water  free  from  grease. 


Fig.  a.— BAliCOCK  AND  WILCOX. 


Bell  Brothers   Water  Softener. 

The  apparatus,  fig.  4,  consists  of  a  iiii.xing  tank,  a  reaction 
tank,  a  settling  tank,  and  two  sand  filters.  The  mixing  tank 
and  chemical  tanks  have  mechanically-driven  paddles.  \  pipe 
leads  from  the  mixing  tank  throiiuli  a  small  pump  to  the  inlet 
pipe  of  the  untreated  water.  Another  pipe  leads  from  the  top 
of  the  settling  tank  to  the  two  filters.  The  sand  filters  are 
provided  internally  with  revolving  hollow  arms,  which  on  occasion 
break  up  and  wash  the  filtering  sand. 

Capacitj/. — 2,500  gallons  per  hour. 

Dimensions. — Two  chemical  tanks,  4  ft.  wide,  8  ft.  long,  4  ft. 
high.  Settling  tank,  5ft.  diameter,  Oft.  above  ground  to  top 
of  handwheel.  Each  sand  filter  is  3  ft.  diameter  and  8  ft.  6  in. 
high.    Tlie  floor  space  is  172  scjuare  feet. 

About  12  of  these  softeners  of  various  sizes  arc  in  use. 

Workituj. — The  chemicals,  lime  and  soda,  are  placed  in  their 
chemical  tanks  and  well  stirred.  They  are  then  passed  in  correct 
proportions  into  the  mixing  tank  with  its  stirrer,  and  pumped  into 
the  feed  inlet  pipe,  thence  into  the  settling  tank,  and  then  into 
the  sand  filters.  When  the  pressure  gauge  indicates  that  the 
filters  are  nearly  choked  the  ,sand  is  loosened  by  water  pressure 
from  below,  and  then  more  water  is  injected  through  revolving 
arms  into  the  body  of  the  sand  bed,  which  is  thereby  thoroughly 
washed  out.  Tlic  filters  arc  under  a  pressure  of  1601b.  per 
Sfpiarc  inch. 

4 


Ca paril I/. — 3,400  gallons  per  hour. 

Dimensions. — Diameter  of  softened-water  tank,  6  ft.  2  in. 
Height  to  top  flange,  15  ft.  Total  floor  space,  exclusive  of 
float  and  soda  tank,  37  square  feet. 

About  75  of  these  softeners  of  various  sizes  are  in  use. 

Workiiiij. — Soda  is  dissolved  in  a  tank,  not  shown  on  the 
drawing,  and  the  solution  is  pumped  into  the  water  supply,  which 
falls  on  the  top  trays  of  the  softener.  There  it  comes  in  contact 
with  the  escaping  steam,  and  gradually  reaches  the  soft-water 
tank  at  the  liottoni.  In  its  downward  passage  the  water  is  in 
c:iiitact  with  the  exiianst  steam,  acquires  its  temperature,  partly 
condenses  it.  The  lieat  effects  a  precipitation  of  the  carbonate 
of  lime,  and  the  socUi  jjrecipitatcs  the  sulphate  of  lime.  These 
precipitates,  mixed  witli  grease,  adhere  to  the  trays.  Occa- 
sionally tlie  a])paratus  is  taken  to  pieces,  and  the  deposit  removed. 
The  joints  are  easily  re-made  with  putty.  The  feed  pump, 
drawing  from  the  softened-water,  tank,  actuates  the  soda  pump, 
and  thus  the  ratio  oi  the  chemical  to  the  feed  water  is  kept 
constant. 

The  exhaust  steam,  after  passing  the  grease  extractor,  comes 
first  in  contact  with  the  softened  water,  and  must  inevitably 
impart  to  it  traces  of  g-rease. 

Swpphj. — Well  water. 

Chemicals  Used. — Soda,  quantity  not  stated. 
The  users  report  that  after  three  months'  use  it  takes  three 
days  to  clean  the  apparatus  and  to  remove  2  tons  of  scale.  No 
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grease  has  becu  noticed  iu  the  feed,  and  no  scale  is  formed  in 
the  boiler. 

Result  of  Chemical  Analijs'ts.— The  analysis  shows  that  27  per 
cent  condensed  steam  was  added  to  the  supply.  Subtracting  this 
addition,  the  effect  of  the  heat  and  the  carbonate  of  soda  have 
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Fig.  4. -Bell  Brothers'. 

been  to  reduce  the  temporary  and  permanent  hardnesses  from 
22  7  deg.  and  12  6  deg.  to  4  6  deg.  and  4  22  deg.  Only  a  small 
part  of  the  magnesia  has  been  removed.    Better  results  would 
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Fig.  5.— B  >by,  Chevalet  Detartai  iser. 


have  been  obtained  by  the  use  of  caustic  soda  instead  of  carbonate 
of  soda.  Heat  alone  does  not  appear  to  be  able  to  reduce  the 
temjiorary  hardness  to  a  minimum. 


Cabbod  Water  Softeneb. 

Til  a  apparatus,  tig.  6,  consists  of  two  chemical  tanks,  one 
mixing  tank,  and  a  settling  tank  and  filter  combined,  and  a 
distributor.  The  water-supply  pipe  has  a  hand  cock  over  each 
re-agent  tank,  and  a  ball  tap  over  the  distributor,  which  dis- 
charges to  the  bottom  of  the  settling  tank  through  a  valve 
regulated  by  a  float  in  the  settling  tank.  A  trunk  conveys  the 
mixed  water  to  the  bottom  of  the  settling  tank,  where  several 
baffles  are  fitted.  The  upper  part  of  the  tank  is  a  filter.  The 
settling  tank  has  a  drain  cock  for  the  sediment,  and  the  chemical 
tanks  have  also  drain  cocks  to  remove  the  impurities  of  the  lime. 

Capacilij. — 600  gallons  per  hour. 

Dimeniions. — 8  ft.  long,  4  ft.  wide,  12  ft.  9  in.  high.  Floor 
space,  32  square  feet. 

About  60  of  these  softeners  of  various  sizes  are  in  use  in 
England,  and  about  2,000  on  the  Continent. 

M'orkiiuj. — The  re-agent  is  alternately  i)reparcd  iu  tlie  left  or 
right  hand  tank  by  mixing  together  the  correct  amounts  of  lime, 
soda,  and  water,  and  stirring  these  by  hand.  The  re-agent  is 
drawn  off  near  the  surface  through  an  indiarubbcr  tube,  supported 
by  a  float,  and  passes  through  a,  ball  tap  into  the  mixing  tank. 
The  untreated  water  also  enters  this  tank  through  a  ball  tajj. 


Tig.  6.-Carrod. 

and  the  two  quantities  should,  therefore,  always  be  iu  a  definite 
ratio.  The  water  is  let  out  of  the  mixing  tank  through  another 
ball  tap,  and  descends  to  the  bottom  of  the  settling  tank,  where 
baffles,  arranged  in  a  peculiar  manner,  are  intended  to  assist 
precipitation.  The  precipitate  is  occasionally  drawn  off  through 
a  oock.  The  treated  water  now  passes  through  the  filter  and 
thence  to  the  feed  pump.  The  filtering  material,  wood  wool, 
which  costs  4s.  6d.  per  cwt.,  is  said  to  last  two  years. 
tSupplij. — Well  water. 

Chemicals  Used. — Caustic  soda,  quantity  not  stated. 

The  users  report  that  the  softening  {sic)  is  not  carried  quite 
so  far  for  the  quarry  locomotives  as  for  the  fixed  boiler,  because 
of  ])riming.  The  effect  on  the  boilers  is  good,  and  the  brass 
work  and  copper  fireboxes  are  not  injured;  but  the  gauge  glass, 
taps,  etc.,  give  more  trouble  than  when  ordinary  water  is  used. 
The  sediment  from  the  apparatus  is  easily  reiuoved. 

Result  of  the  Chemical  Analysis.- — This  apparatus  is  designed 
to  use  both  lime  and  soda,  but  waste  caustic  soda  and  no  lime 
was  used,  and  the  result  is  that  the  temporary  hardness  has  been 
increased  10  deg.,  and  the  permanent  hardness  decreased.  This 
bad  result  is  not  due  to  the  apparatus. 

(To  he  continued.) 


Eleuteicity  from  Wind-dbiven  Motoks. — Cost  of  power 
being  of  such  importance,  it  is  of  interest  to  note  the  progress 
that  has  been  made  in  generating  electricity  from  wind-driven 
motors.  Variation  in  the  speed  of  the  wind,  entailing  a  corres- 
ponding variation  in  the  speed  of  the  generator,  has  hitherto 
proved  the  principal  drawback.  Professor  La  Cour,  on  behalf 
of  the  Danish  Government,  has  succeeded  iu  overcoming  this 
by  means  of  an  intermediate  shaft  in  connection  with  a  balance, 
and  counterweighted  in  such  a  manner  that  the  belt  slips  as 
soon  as  the  load  exceeds  a  certain  maximum.  A  plant  on  this 
principle,  feeding  450  incandescent  lamps,  has  been  running 
for  nearly  a  year,  the  reserve  in  case  of  a  calm  being  petroleum 
motors.  The  plant  has  proved  a  success  technically  and 
financially. 
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ENGINEERING  FIRMS  AND  ENGINEERING  EDUCATION. 

While  controversy  runs  rampant  upon  questions  of  policy 
in  all  that  pertains  to  national  industries,  there  is  no 
controversy  or  difference  of  opinion  as  to  the  duty  of 
engineering  employers  towards  those  who  are  tO'  be  trained 
and  instructed  in  their  works. 

It  is  tooi  late  in  the  day  to  expect  mere  schools  to  ti'ain 
boys  or  youths  properly  in  the  arts  and  crafts  of  our  national 
industries,  and  it  is  satisfactory  to  note  that  an  awakening 
has  come  respecting  the  limits  or  possibilities  of  the 
ordinary  technical  schools  to-  do  more  than  lay  a.  foundation 
for  that  practical  knowledge  and  technical  skill  which  the 
workshops  alone  can  give. 

The  report  of  the  Educational  Committee  of  the  North- 
East  Coast  Institution  of  Engineers  and  Shipbuilders, 
which  appears  elsewhere  in  our  columns,  should  be  care- 
fully perused  by  all  who  are  interested  in  engineering  and 
shipbuilding  works,  seeing  that  the  opinion  is  advanced 
as  to  the  necessity  for  a  radical  charge  in  the  methods  of 
selecting  and  training  those  destined  for  the  higher  branches 
of  the  industries. 

While  we  are  glad  to  give  especial  prominence  to  the 
proposals  for  educating  the  ra,nk  and  file,  or  those  who  may 
eventually  hold  responsible  positions  in  the  mechanical 
engineering  world,  we  are  persuaded  that  an  equally 
drastic  change  is  needed  in  the  education  and  habits  of  the 
employers  and  principals  themselves  if  our  works  are  to 
hold  their  own  against  the  present  keen  international 
competition. 


ROTARY    V.    RECIPROCATING  MOTORS. 

The  history  of  the  steam  engine  discloses  at  every  period 
serious  efforts  on  thei  part  of  inventors  and  engineers  with 
more  or  less  experience  to  displace  the  reciprocating  by 
the  more  fascinatingly  attractive  rotary  engine.  No'  great 
commercial  success,  however,  has  ever  attended  the  many 
ingenious  devices  until  the  introduction  of  the  steam 
turbine,  and  it  is  now  quite  certain  that  steam,  as  a  motive 
power  agent,  will  be  as  much  associated  with  this  turbine 
as  with  the  older  reciprocating  engine.  The  fact  that  it 
is  now  being  adopted  for  the  navy,  the  mercantile  marine 
companies  of  more  thari  one  country,  and  not  confined  to 
installation  for  the  generation  of  electrical  energy,  is 
sufficient  proof  that  prejudice  has  been  triumphantly 
broken  down  by  the  indefatigahle  energy  of  the  Hon.  C.  A. 
Parsons  and  his  associates. 

It  is  now  known  that  the  German  engineer,  Dr.  Reidler, 
has  been  converted,  and  that  he  has  announced  as  his 
opinion  that  the  turbine  is  in  every  respect  more  economical 
than  the  reciprocating  engine,  which  latter,  he  believes,  has 
reached  its  limit  of  efficiency.  Engineers  are  working  with 
a  view  towards  making  the  circumferential  velocity 
approach  that  of  the  velocity  which  hioh-pressure  steam 
acquires  when  escaping  freely  from  the  boiler. 
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MARINE  ENGINEERING  AND  SHIPBUILDING 
IN  THE  UNITED  KINGDOM  DURING 
THE   YEAR  1903. 

In  accordance  with  the  custom  which  has  l)een  adopted  \>\ 
the  Engineers'  Gazette  for  some  years  past,  we  have 
obtained  from  all  the  leading  shipbuilding  and  marine 
engineering  firms  of  t.he  country  returns  as  to  the  work 
executed  \)\  them  during  the  year  1903,  giving  the  indicated 
horse  power  and  also  the  tonnage  of  the  machinery  and 
vessels  constructed.  We  hereby  tendei'  our  thanks  to  the 
firms  with  whom  we  have  corresponded  for  the  informatioii 


usual,  to  the  building  of  vessels  of  extraordinary  size. 
They  again  hold  the  I'ecord  for  the  largest  vessel,  viz.,  the 
Baltic.  In  addition  to  their  enormous  output  of  new 
tonnage,  they  have  carried  out  a  lot  of  other  work  during 
the  yeai',  iiaving  had  through  their  hands  the  large  steamers 
Maj^ower,  Canada,  and  Majestic  for  extensive  overhaul, 
renovation,  and  re-construction  ;  H.M.  cruiser  Hermes  for 
large  ovci'haul.  refit,  and  new  lioilers,  and  H.M.S.  Melampus 
for  general  overhaul ;  also  the  steamships  Gaika  and  Merion, 
and  other  vessels  for  heavy  repairs.  The  work  now  in  liand 
includes  large  steamers  for  the  Union  Castle  Line,  Bibby 
Jjine,  Hamburg-American  Line,  Holland-America  Line,  the 
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they  have  courteously  jilaced  at  our  disposal.  We  regret 
that  a  few  firms  have  been  unable  to  resjjond  to  our  request 
in  time  to  be  included  in  the  list,  which  is,  therefore,  not 
s(>  comjjlete  as  we  had  desired. 

It  will  be  noticed  that  although  several  firms  have  had  a 
record  year  in  the  matter  of  actual  tonnage,  yet  many  arc 
much  behind  their  totals  of  the  preceding  year.  Some  24 
firms  ciiii  show  gross-tonnage  totals  of  about  20,000  and 
over,  while  12  can  show  totals  close  upon  40,000  and  over. 

Messrs.  Harland  and  Wolft"  again  head  the  list  with  the 
greatest  total  gross  tonnage,  although  the  number  of  vessels 
built  by  them  is  very  small,  they  confining  themselves,  as 


Royal  Mail  Steam  Packet  Company,  and  a  cross-Channel 
steamer  for  tlie  London  and  North- Western  Kailwaj'.  They 
are  also  carrying  O'Ut  an  extensive  overhaul  and  refit  to  the 
first-class  cruiser  H.M.S.  Endymion  and  the  R.M.S.  Norman. 

Messrs.  Jno.  Brown  and  Conijiany  Limited,  in  addition 
to  theii'  building  programme,  also  carried  out  extensive 
repairs  oji  vessels  such  as  H.M.  ships  Aurora,  Pelorus,  and 
Teri-ible.  Many  other  firms,  especially  Messrs.  S..  P. 
Austin  and  Sons  Limited,  of  Sunderland,  have  similarly 
done  nuicl)  overhauling  iuid  repairing. 

The  Northumberland  Shipbuilding  Com])auy  Limited  hav.' 
again  been  successful  in  obtaining  orders  for  tiu»  type  of 
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ve«sel  which  they  have  made  a  si)ecialty.  Out  of  eiglit 
vessels  wliich  they  built,  seven  were  of  this  special  type,  of 
whicli  they  have  built  24  in  the  past  foui'  years.  These 
vessels  are  of  the  spar  deck  type,  built  to  highest  class  at 
Lloyd's;  length,  373  ft.  over  all;  breadth  extreme,  48ft.; 
depth  moulded,  30  ft.  10  iu.  Lofty  'tween  decks  are 
arranged  for  cariying  cattle,  troops,  or  emigrants.  Tlie 
vessels  will  cai-ry  7,000  tons  dead  weight  on  a  fine  model, 
and  are  fitted  with  triple-expansion  engines  capable  of 
driving  at  10  knots  loaded  at  sea. 

Sir  W.  G.  Armstrong,  Whitwqrtli,  and  Company  Limited 
show  a  decrea.s6  in  their  toamage  compared  with  the 
preceding  year,  but  their  total  indicated  horse  power  for 
the  same  is  considerably  higher,  being  75,200  indicated 
horse  jjower  for  a  tonnage  of  48,740,  against  48,150 
indicated  horse  power  for  a  tonnage  of  52,039  of  tlie 
previous  year.  From  1852  to  1903  this  fii-m  have  built 
109  war  vessels  of  a  gross  tonnage  of  216,459  and  606,805 
indicated  horse  power,  385  passenger  and  cargo  steamers. 


launched. 


I.H.P. 


Total 
gross 
TonLago. 


Richarclsoii,  Duck,  and  Co.,  Stock- 
ton-on-Tees   

Palmer's  Shipbuilding  and  Iron  Co. 
Limited   

Sir  Raylton  Dixon  and  Co.  Ltd.... 

Scott  and  Co  

Barclay,  Cnrle,  and  Co.  Ltd., 
Glasgow  

Ropner  and  Sons,  Stockton-on-Tees 

Caird  and  Co.,  Greenock   

D.  and  W.  Heiulerson   

R.  and  W.  Hawthorn,  Leslie,  and 
Co.  Ltd.   

A.  Rodger  and  Co.,  Port  Glasgow 

Simpson,  Strickland,  and  Co.  Ltd., 
Dartmouth   

Tyne  Iron  Shipbuilding  Co  

Napier  and  Miller  Ltd.,  Yoker  ... 

Craig,  Taylor,  and  Co  

Grangemouth  and  Greenock  Dock- 


7 

7  8.50 

22,259 

4-:j,800  .. 

.  22,024 

10 

17,035 

20,407 

6 

.    15'000  . 

.  20*198 

14,650 

20,944 

7 

8,420 

19,52() 

2 

24,000  . 

.  19,005 

6  . 

.    16,400  . 

17,989 

10  . 

.    77,200  . 

.  17,819 

7 

.  17,648 

30  . 

,  980  . 

.  17,615 

6  . 

9,100  . 

.    1 6,56 1 

7,850  . 

.  16,78f!i 

8 

8,715  . 

..  13,162 

12  . 

..    10,120  . 

13,747 
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78  petroleum  steamers,  81  ice  breakers,  dredgers,  etc.,  and 
92  paddle  steamers,  the  grand  total  for  the  51  years  being 

745  vessels  of  a  gross  tonnage  of  1,047,228  and  1,080,578 
indicated  horse  power. 

Marine  Engineering  and  Shipbuilding. 

Total 

Vessels         I.H.P.  gross 

laanclied.  Tonnage. 

Harland  and  Wolff,  Belfast                   8    ...  100,400  ...  110,463 

Swan,  Hunter,  Richardson,  and  Co. 

Limited,   Newcastle-on-Tyne. . .    22    ...    38,825  ...  66,452 

John    Brown    and    Co.  Limited, 

Clydebank   ■..      6    ...    61,000  ...  55,152 

Workman,  Clarke,  and  Co.,  Belfast     7    ...    27,050  ...  49,615 

Armstrong,    Whitworth,    and  Co. 

Ltd.,    Elswick                               13    ...    75,200  ...  48,740 

Russell  and  Co.,  Port  Glasgow           13    ...       —  ...  45,810 

Vickers,  Son,  and  Maxim,  Barrow- 
in-Furness                                       7    ...    46,900  ...  42,912 

Barclay,  Curie,  and  Co                         6    ...    29,-300  ...  41,888 

W.  Doxford   and   Sons  Limited, 

Sunderland                                     10    ...    16,050  ...  39,860 

William   Gray   and   Co.  Limited, 

West  Hartlepool                            15    ...    21,250  ...  39,493 

Fairticld  Shipbuilding  and  Engi- 
neering Co.  Limited                      10    ...    53,300  .  ..  39,053 

Northumberland  Shipping  Co.  Ltd.     8    ...    16,100  ..  34,085 

Fumess,  AVithy,  and  Co.  Limited, 

Hartlepool                                      6    .  .       —  ...  32,050 

Jcs.  L.  Thompson  and  Sons  Ltd., 

Sunderland                                    8    ...    16,420  .,  31,233 

Charles    Connell    and    Co.  Ltd., 

Glasgow                                         7    ...       —  ...  28,908 

Sir  James  Laing  and  Sons  Ltd., 

Sunderland                                      6    ..     21,100  ...  27,450 

Denny  Bros,  and  Co.,  Dumbarton    10    ...    47,780  ...  — 

Criggs  and  Co.,  Middlesbrough  ...      6    .  .    11,290  .  .  22,695 
5 


Caledon  Shipbuilding  and  Engineer- 
ing Co.  Limited   

R.  Thompson  and  Sons,  Sunderland 

W.  Hamilton  and  Co  

Cook,  Welton,  and  Gemmell,  Bever- 
ley and  Hull   

Clyde  Shipbuilding  and  Engineer- 
ing Co.  Limited   

Napier  and  Miller   

W.  Simons  and  Co.  Ltd.,  Renfrew... 

Fleming  and  Ferguson  Ltd.,  Paisley 

Mackie  and  Thomson   

Ramage  and  Ferguson,  Leith   

S.  P.  Austin  and  Sons  Ltd  

Campbeltown  Shipbuilding  Co.  . . . 

Blytli  Shipbuilding  Co.  Ltd  

A.  J.  Inglis,  Glasgow   

Robertson  and  Co.,  Canning  Town 

Goole  Shipbuilding  and  Engineer- 
ing Co  

Londonderry  Shipbuilding  and 
Engineering  Co.  Ltd  

Scott  and  Sons   

Reid  and  Co.,  Whiteinch   

Geo.  Brown  and  Co.,  Greenock  , 

Murdock  and  M.uray,  Port  Glasgow 

R.  Duncan  and  Co.  Ltd  

Yarrow  Limited,  Poplar   

Ritchie,  Graham,  and  Milne, 
Glasgow   

Jno.  I.  Thornycroft  and  Co.  Ltd., 
Chiswick   

Dublin  Dockyard  Co  

Irvine  Shipbuilding  and  Engineer- 
ing Co.  Ltd  

Ardrossan  Dry  Dock  and  Shipbuild- 
ing Co.  Ltd.   

Hawthorn  and  Co.  Ltd.,  Leith   

.Vllsupp  and  Co.  Ltd,   


6  . 

.    10,300  . 

.  11,524 

4  .. 

4,400  . 

10,763 

2 

.  10,500 

37  . 

.    14,310  . 

8,623 

.5 

9,600  , 

7,935 

5 

.    16,768  . 

7,850 

8  . 

,    10,855  . 

7,250 

9  .. 

9,300  . 

7,050 

13  . 

6,380  . 

5,242 

5 

9,000  . 

5,237 

4  . 

3,850  . 

4,842 

3  . 

4,250  . 

4,509 

6  .. 

3,705  . 

4,394 

2  . 

6,050  . 

4,301 

4  .. 

740  .. 

3,369 

12  . 

4,567  . 

3,056 

4  .. 

3,960  . 

2,726 

9  . 

3,070  . 

2,079 

2 

2,511 

6  . 

1 ,827 

5  . 

2,150  . 

1,7.0 

1  . 

900  . 

1,609 

14  . 

.    18,890  . 

1,343 

15  . 

1,310 

_  7  . 

.    18,590  . 

1,280 

6 

1,275 

2  . 

1,400  . 

1,075 

5 

1,210  . 

1,010 

3 

1,800  . 

1,006 

2 

87  . 

790 
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Total 


Vessels 

I.H.P. 

gross 

launched. 

Tonnage. 

2 

GUI) 

605 

Lytluim  yhi2>building  and  Eiiginecr- 

IG  .. 

1    1  1  r. 

O-r  1 

Jolm  Cran  and  Co.,  Lcith   

4  ... 

1,710 

422 

J.  Shearer  and  Sous   

1  ... 

400 

300 

W.  Fife  and  Sons,  Fairlie,  N.B.  ... 

4  ... 

191 

Marsliall  and  Co.,  Glasgow   

1  .. 

110 

93 

Mc Alister  and  Son,  Sandpoint  ...  . 

4.  .. 

58 

Jas.  AVeatlierhead,  jun.,  Eyrenioxitli 

'J 

Maiiiis'e  Enoijjekrinu. 

As  will  be  seen  from  our  list,  the  North-Easterri  IMariiif 
Engineeinug  Comjjany  Limited  Lave'  had  another  record 
year,  and  again  hold  the  premier  position  for  the  highest 
total  indicated  horse  power  for  marine  engines.  In 
addition  to  this,  they  have  also  supplied  pumping  and 
electrical  plant  for  the  well-known  pontoon  dock  of  Messrs. 
S.  P.  Austin  and  Sons.  Their  forge  department  also  shows 
an  output  of  about  2,000  tons  of  marine  eiighie  forgings, 
chiefly  of  ingot  steel  and  wrought  iron. 

The  Fairfield  Shipbuilding  and  Engineering  Company 
Limited,  who  rank  second  on  the  list,  show  an  increase  of 
7,550  indicated  horse  power  over  their  output  of  the 
previous  year. 

Messrs.  R.  and  W.  Hawthorn,  Leslie,  and  Company  Ltd. 
show  a  decrease  of  15,000  indicated  horse  power;  but  they 
lia,ve  been  well  emjiloyed  in  other  branches,  having  con- 
structed boilers  representing  16,800  indicated  horse  power 
for  H.M.S.  Eden  and  Amethyst,  besides  being  very  busy 
in  shipbuilding. 

Messrs.  Geo.  Clark  Limited  have  had  a  bu.sy  year,  the 
total  showmg  an  increase  on  the  year  of  2,000  indicated 
horse  powei'. 

The  Wallsend  Slipway  and  Engineering  Conipauy  Limited 
show  a  considerable  decrease  in  their  total  outi)ut  compared 
with  that  of  1902,  but  they  have  fitted  no  less  than  14 
A'essels  with  new  boilers,  re])resenting  a  total  indicated  horse 
power  of  9,000. 

The  machinery  turned  out  by  Messrs.  Denny  aiud  Com- 
jmny  was  of  a  very  A^aried  nature,  including  two  triiile 
four-crank,  two  turbine.s,  a  comjjound  paddle,  a  stern 
Avheeler,  and  compound  and  vaiious  tiiple  engines.  Their 
total  showed  an  increase  of  several  thousand  indicated 
horse  power  over  that  of  the  jji'evioiis  year. 

Messrs.  John  Dickinson  and  Sons  Limited  during  the 
year  eugined  and  boilered  no  less  than  eleven  vessels, 
besides  constructing  17  extra  boilers. 

The  output  of  the  Central  Marine  Engine  Works  com 
jirised  16  sets  of  machinery  of  an  aggregate  indicated  horse 
power  of  21,900,  as  compared  with  18  sets  of  25,100 
indicated  horsepower  in  1902.  The  whole  of  the  machinery 
turned  out  was  of  the  trijjle-expansion  type,  and  the  Central 
Marine  type  of  engine  is  now  being  applied  for  driving 
electric  generators  of  large  size.  In  the  ])oiler  deiiartment 
31  boilers  were  built  for  the  engines  referred  to  and  six 
for  renewals  in  old  steamers,  making  37  boilers  in  all. 
During  the  year  further  iirogress  has  been  made  in  the 
provision  of  the  "  Borrowman "  patent  superheating 
apparatus  to'  the'  boilers  of  ordinary  cargo  steamers.  The 
experience  gained  with  veiy  high  pressure  (267  lb.)  has 
enabled  the  Central  Marine  Works  to  apj)ly  this  economic 
addition  to  their  ordinary  iy\ie,  with  satisfaction  to  the 
owners  of  steamers. 

Messrs.  John  Cran  and  Compaiy,  Leith,  besides  turning 
out  eight  sets  of  their  now  well-known  small  tyj)e  of 
engines,  also  built  several  tugs,  for  which  kind  of  vessel 
their  engines  are  specially  intended.  They  supplied  four 
sets  to  the  Admiralty. 


MARiNis   Engines   CoNSTUucTEn  in  1903. 

No.  of 
engines.  I.U.I'. 


North-Eastern  Mariai3  Engineering  Co.  Ltd....  64  ...  92,903 

Fairfield  Shipbuilding  and  Engineering-  Co.  Ltd.  10  ...  53,300 

K.  and  W.  Hawthorn,  Leslie,  and  Co.  Ltd.  ...  5  ...  50,000 

Denny  and  Co.,  Dumbarton    10  ...  47,780 

George 'Clark  Ltd   18  ...  43,000 

Wallsend  Slipway  and  Engineering  Co.  Ltd....  15  ...  42,360 

J.  Dickinson  and  Sons  Ltd   11  ...  24,723 

Central  'Mariuc   Engine  Works    15  ...  21,900 

John  Cran  and  Co.,  Leith    8  ...  1,710 


Barrow. — The  outlook  here  is  very  diseouraging.  At  the 
Barrow  Iron  and  Steel  Work.s,  notwithstanding  the  fact  that 
some  time  ago  the  works  were  closed  for  a  fortnight,  the  whole 
of  the  furnaces,  with  the  exception  of  one,  were  dam^jcd  down 
on  Saturday,  19th  December,  1903,  for  a  fortnight.  This  is 
unprecedented  for  at  least  twenty  years  in  the  history  of 
Barrow,  and  some  distress  is  exjjected.  The  aspect  of  the 
question  is  rendered  somewhat  more  serious  by  the  fact  that 
the  steel  works,  along  with  Vickers'  shipyard,  constitute  nearly 
the  whole  of  the  trade  of  the  town.  Trade  at  the  Naval  Con- 
struction Works  of  Messrs.  Vickers,  Sons,  and  Maxim  is  not  at 
all  brisk.  The  works  were  closed  down  on  December  24th, 
1903,  until  the  5th  January  for  Christmas.  There  is  some  work 
ordered,  but  it  has  not  yet  reached  the  .shops.  It  is  reported 
that  one  of  the  orders  is  a  new  battlesliip  for  the  Japanese 
navy.  Work  in  progress  includes  II. M.S.  Dominion  (of  the 
King  Edward  VII.  class)  and  three  submarine  boats  for  the 
British  navy.  The  Libertad  (recently  sold  to  the  British 
Government)  is  in  the  dock  receiving  the  finishing  touches. 

Blyth. — There  has  been  a  substantial  increase  in  tlie  shi])- 
buildiug  industry  in  this  part  during  the  last  month.  The 
Blytli  Shijjbuilding  Company  have  just  laid  down  the  keel  for 
d  steamer,  and  it  is  reported  that  they  intend  to  lay  down 
another  very  shortly.  The  ship  repairing  lias  been  very  brisk 
indeed,  the  dry  dock  having  been  fully  oeeujjied  during  the 
past  month.  The  engineers'  strike  having  been  settled  in  the 
early  part  of  the  mouth,  th'.^re  has  been  great  activity  in 
engine  repairs  and  a  large  number  of  men  employed,  and  there 
are  good  jirospeets  of  work  for  the  near  future.  The  copper- 
smiths and  ])hniibers  are  again  busy  upon  repair  work,  which, 
of  course,  rises  and  falls  in  sympathy  with  the  engineering 
repairs.  The  ironfounders  are  also  very  busy,  they  having  to 
work  overtime  to  complete  their  orders. 

Belfast. — The  depression  which  has  characterised  other  ship- 
building centres  has  not  been  felt  so  severely  in  this  district, 
and  the  prospects  for  the  coming  year  are  fair.  On  the  5th 
December,  Harland  and  Wolif  launched  the  T.S.S.  Kenilworth 
Castle  for  the  Union  Castle  Line.  Tliis  will  be  the  largest 
boat  ini  tlie  Cape  route,  her  registered  tonnage  being  13,150. 
A  fortniglit  later  a  large  vessel  built  for  the  Leyland  Company 
was  put  into  the  water.  This  is  a  sister  ship  to  one  launched 
on  8th  November  last.  'J'hey  are  each  600  ft.  long,  68  ft.  beam, 
and  about  1G,780  gross  tons.  Since  the  order  for  these  ships 
was  placed  tlie  l^eyland  Company  has  been  absorbed  by  the  White 
Star  Line,  and  it  is  significant  of  the  present  position  of  the 
Shipping  'I'mnl  that  these  vessels  are  laid  np — all  work  upon 
them  having  been  stopped.  It  is  probable  that  they  will  finally 
be  completed  for  one  of  the  other  combine  lines.  The  fitting 
out  of  the  other  ships  recently  launched  by  this  firm  is  being 
proceeded  with.  These  include  the  Baltic  for  the  White  Star 
Line,  the  Admiralty  yacht  Enchantress,  and  the  Macedonia  for 
the  Australian  trade  for  the  Peninsular  and  Oriental  Line. 
The  latter  boat  will  soon  be  ready  for  delivery  to  her  owners. 
The  work  on  the  stocks  includes  an  intermediate  Union  Castle 
boat,  a  Hamburg-American  liner,  a  Bibby  liner,  a  Eoyal  Mail 
Steam  Packet  Company's  vessel,  and  a  passenger  steamer  for  the 
London  and  North-Western  Eailway  Company.  The  latter  will 
shortly  be  ready  for  launching.  The  keel  for  a  16,000-ton  boat 
for  the  Hamburg-American  Line  is  also  being  laid.  Messrs. 
Workman.-Clark,  and  Company  launched,  on  the  16th  December 
last,  from  their  norfli  yard,  a  steamer  of  8,000  tons  for  the 
EUerman  City  Line,  of  Glasgow.  The  engines  and  boilers  for 
the  new  steamer,  which  have  been  constructed  at  the  builders' 
engine  works,  consist  of  a  set  of  triple-expansion  engines,  with 
latest  improvements.  Steam  is  supplied  by  four  boilers  of  the 
nuiltitubular  type  working  under  Howden's  system  of  forced 
1    draught.    The  work  in  hand  at  this  yard  includes  two  vessels 
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for  the  Eoyal  Mail  Steam  Packet  Company  aud  the  Victoria 
for  the  Allan  Line.  The  latter  vessel  is  to  be  fitted  with 
turbines,  which  it  was  tho^ight  would  be  made  at  Wallsend. 
Messrs.  Workman,  Clark,  aud  Company  are,  however,  modifying 
their  works  to  suit  this  type  of  fengine,  and  it  is  reported 
they  will  themselves  manufacture  the  turbines  under  license 
from  the  Parsons  Company.  They  are  also  reported  to  have 
secured  an  order  for  three  vessels  of  4,500  tons  each  for  the 
Boston  Fruit  and  Produce  Company  for  trade  between  the 
West  Indies  aud  Boston.  The  tirst-elass  cruisers  St.  George 
and  Endyniion,  which  have  been  receiving  a  thorough  overhaul, 
the  former  by  Messrs.  AVorkman,  Clark,  and  Company  aud  the 
latter  by  Messrs.  Harlaud  and  Wolff,  have  been  in  the  Alexandra 
Graving  Dock  for  the  past  few  weeks.  They  were  undocked 
the  last  week  in  December  and  towed  to  the  Victoria  Jetty, 
where  they  will  be  completed.  The  R.M.S.  Norman  has  also 
come  here  for  refit,  which  is  being  carried  out  by  Messrs. 
Harland  and  Wolff. 

Dundee. — The  year  1903  lias  not  been  a  bright  one  for 
Tayside  as  far  as  shipbuilding  is  concerned.  The  output  for 
the  year  is  lower  than  that  for  the  preceding  years.  The  out- 
look for  the  new  year  is  very  depressing,  there  being  only  four 
new  vessels  on  order,  two  of  which  were  booked  recently. 
One  of  these  new  orders  has  been  secured  by  the  Caledon 
Company,  and  is  for  Mr.  A.  Laing  (formerly  with  William 
Thomson  and  Sons^,  who  has  ordered  a  large  cargo  steamer. 
This  is  exjjccted  to  be  fiuishod  about  May,  1904.  The  Dundee 
Shipbuilders'  Company  have  contracted  with  the  local  Dundee 
and  Perth  Shipping  Company  to  build  a  small  steamer  for 
their  coasting  trade,  the  engines  to  be  supplied  by  Messrs. 
Coojjer  and  Greig,  Dundee.  The  engineers  belonging  to  the 
Amalgamated  Society  of  Engineers,  after  a  futile  attempt  to 
come  to  terms,  have  come  out  on  strike  against  the  reduction 
of  one  shilling  per  week.  The  strike  is  now  in  its  fourth  week, 
and,  as  both  masters  and  men  seem  determined  to  fight  the 
matter  out,  and  all  ett'orts  to  ))ring  aljout  conciliation  having 
failed,  the  struggle  promises  to  be  a  prolonged  one.  Non- 
union workmen  have  been  imported  from  other  sources,  and 
some  from  the  Continent,  the  places  of  the  strikers  having  been 
tilled.  As  both  sides  are  confident,  there  is  no  saying  when 
the  strike  will  end.  The  platers  and  helpers  employed  in  the 
Caledon  Company's  yard  have  ceased  worlf,  owing  to  a  dispute 
as  to  the  rates  of  payment  for  the  paddle  steamer  now  under 
construction.  In  fact,  Dundee  tiade  is  now  passing  through  a 
critical  period,  aud  it  is  to  be  hoped  that  1904  will  usher  in 
brighter  times  for  those  concerned  in  the  shipbuilding  industry. 

Mid-Tyne- — The  state  of  the  shipbuilding  trade  generally 
is  not  what  it  could  be  desired  in  this  district.  Vci'y  few 
orders  have  been  booked  during  the  past  month.  Messrs. 
Palmer,  of  Jarrow,  have  secured  an  order  from  Messrs.  Elder, 
Den.pster,  and  Company,  Liverpool,  to  build  three  steamers  of 
large  tonnage.  H.M.S.  Goliath  is  under  orders  to  proceed  to 
Jarrow  to  undergo  thorough  overhauling  by  this  firm.  As  great 
distress  has  prevailed  in  this  usually  thriving  town,  owing  to 
extreme  slackness  of  trade,  the  above  orders  will  be  very  gratifying 
to  all  those  concerned.  Messrs.  Swan,  Hunter,  and  AVigham 
Richardson  Limited  are  only  moderately  employed,  but  have 
securjid  one  or  two  orders  during  the  past  month.  One  is  a 
vessel  of  large  size  for  the  Hansa  Company,  of  Bremen.  The 
engines  arc  to  be  built  on  the  Yarrow-Tweedy  balancing  system. 
This  firm  has  also  on  hand  a  co-ntract  for  two  new  boilers,  and 
overhauling  of  engines,  for  the  Trinity  House  yacht  Irene. 
Mtssrs.  Parsons  are  e.\tremely  busy  at  their  ttirbine  works  at 
AVallsend.  Messrs.  Hawthorn,  Leslie,  and  Company,  of 
Hebburn,  have  secured  an  order  from  the  Lake  Ontario  Steam- 
shi|)  Company  for  a  passenger  steamer  for  the  American  Lakes. 
She  is  to  carry  from  1,500  to  2,000  passengers,  and  will  be 
superbly  fitted  up.  The  motive  power  is  Ijoing  supjilied  by 
Messrs.  Parsons.  This  slup  will  be  the  first  turbine  craft  on 
these  lakes.  The  Wallsend  Slipway  and  Engineering  Company 
have  not  much  in  hand  just  now.  Messrs.  Armstrong-,  Whit- 
worth,  and  Company,  at  their  Walker  yard,  and  Messrs.  Dobson, 
also  of  Walker,  are  in  a  moderate  way  as  regards  work.  Wages 
in  this  district  are  on  the  down  grade.  All  classes  of  skilled 
and  unskilled  workmen  are  bowing  to  the  inevitable  and  accept- 
ing in  most  cases  the  reductions  asked  for  by  the  employers. 
The  smiths  attached  to  the  Amalgamated  Society  of  Engineers 
have  accepted  a  reduction.  The  drillers,  counter-sinkers, 
planers,  and  iron-shifters  in  the  North-East  Coast  shipbuilding 
yards  have  acceded  to  the  r«|uest  for  a  reduction  of  5  jjer 
cent  on  their  weekly  wages.  The  reductions  are  to  come  into 
force  on  6th  January.  It  is  estimated  that  about  10  per  cent 
of  the  workmen  employed  in  Tyne  shipbuilding  yards  are  out 
of  employment.  It  is  hoped  that  with  the  advent  of  the  new 
year  the  staple  industry  of  this  district  will  take  a  turn  for  the 
better. 

Hartlepools. — The  shipbuilding  and  engineering  trades  in 
this  port  are  experiencing  a  period  of  extreme  slackness,  and, 
as  no  further  orders  have  been  forthcoming  recently,  the 
prospects  for  the  commencement  of  the  new  year  are  not  by  any 


means  bright.  Messrs.  \V.  Gray  and  Company  have  a  few 
orders  in  hand,  but  these  only  occupy  half  their  stocks,  and 
represent  less  than  a  quarter  of  the  amount  of  tonnage  these 
well-known  "  blue  ribbon "  builders  arc  capable  of  producing. 
Messrs.  Furness,  Withy,  aud  Company  Limited  have  two 
steamers  in  course  of  construction  on  the  stocks.  They  have 
just  launched  a  tine  new  steamer  for  the  Manchester  Liners 
Limited,  and  it  is  expected  this  vessel  will  be  ready  to  receive 
her  machinery  at  Messrs.  Richardson,  Westgarth,  and  Co.'s  sheer 
legs  early  in  January.  Both  steamers  they  have  on  the 
stocks  are  for  Messrs.  Sivewright,  Bacon,  and  Company,  of 
Manchester.  Messrs.  Furness,  Withy,  and  Co.,  however,  are  doing 
an  exceptionally  good  business  in  repairing,  having  received 
orders  for  overhauling  several  of  the  Gulf  Line  boats,  previotis 
to  their  transfer  to  the  Hamburg- America  line.  Tlie 
s.teamship  Castleventry  is  another  job  this  firm  have  in  hand, 
and  she  is  at  present  in  the  dry  dock  undergoing  extensive 
repairs  after  collision.  We  may  mention  that  the  oil-carrying 
steamship  'Beaumont,  launched  by  Furness,  AVithy,  and  Com- 
pany as  far  back  as  1902,  is  still  laid  up  awaiting  a  j^urchaser. 
The  other  shipbuilders  of  the  port,  Messrs.  Irvine,  have  four 
steamers  in  course  of  construction,  two  for  Messrs.  Appleby 
and  Company,  of  AA''est  Hartlepool,  and  two  for  Messrs.  AV.  H. 
Cockerline  and  Company,  of  Hull.  The  first  boat  for  Messrs. 
Appleby  will  be  launched  early  in  February.  Messrs. 
Richardsons,  Westgarth,  and  Company  Limited,  marine 
engineers,  have  only  a  moderate  amount  of  work  in  hand  in 
their  shops,  and  there  will  be  no  prospect  of  employment  for 
further  men  for  some  time.  This  firm,  however,  have  recently 
taken  up  the  manufacture  of  Parsons'  turbines,  and  have 
erected  a  handsome  double-bayed  shop  about  320  ft.  long  to 
cope  with  the  increased  business  they  expect,  owing  to  the 
new  departure.  They  are  also  erecting  new  offices.  The  Central 
Marine  Engine  AVorks  are  also  very  short  of  orders,  and 
recently  paid  off  a  large  number  of  their  moulders. 

The  Wear,  Sunderland.— AVork  here  continues  very 
slack,  and  new  orders  arc  few.  One  of  the  yards  is  "  laid  in,  " 
having  no  work  on  hand,  and  in  others  the  employers  have 
intimated  that  they  will  commence  three-quarter  time  after  the 
holidays.  The  men  afl'ccted  arc  to  meet  to  consider  this  pro- 
posal, but  it  is  scarcely  likely  that  it  will  be  averted,  except 
in  the  case  of  Messrs.  Laing,  who  have  withdrawn  the  intimation. 
In  view  of  the  bad  state  of  trade,  the  boilermakers  have  agreed 
to  accept  the  5  per  cent  reduction  proposed  ))y  the  employers. 
Messrs.  Doxford,  however,  are  fully  occupied  with  work,  and 
have  new  orders,  including,  it  is  rumoured,  a  14-masted  vessel 
similar  to  the  Grangesberg,  recently  built  by  them  for  the 
foreign  ore  trade.  Messrs.  Pickersgill  also  have  orders  for  four 
steamers  of  their  largest  class,  all  for  Liverpool  owners,  one 
of  which  is  to  lie  delivered  early  in  the  year.  Messrs.  Laing 
are  proceeding  with  the  construction  of  a  large  twin-screw 
passenger  steamer  for  the  Quebec  Steam  Shipping  Company. 
They  have  afloat,  and  nearing  completion,  a  fine  passenger 
boat  for  the  Howard  Smith  Company,  of  Melbourne.  This 
vessel  is  interesting  as  being  the  first  built  on  the  Wear  to  be 
fitted  with  engines  balanced  on  the  Yarrow-Schiick  and  Tweedy 
system,  the  engines  being  supplied  by  Messrs.  George  Clark 
Limited.  Having  this  mouth  launched  from  their  high  yard 
the  first  of  two  steamers  for  Messrs.  Bullard  and  King,  this 
yard  will  now  remain  clear  until  some  extensive  alterations 
have  been  efiected.  The  other  yards,  with  the  exception  above 
named,  have  work  under  construction,  but  in  very  moderate 
quantities.  Messrs.  Austin's  pontoon  dock  continues  busy, 
having  supplied  a  long-felt  want  to  the  port.  Of  the  engine 
works,  the  Nortli-Eastern  Marine  is  the  only  one  kept  sufficiently 
busy  to  work  night  shift.  At  the  Hylton  Road  IClectric  Supply 
Station  the  installation  of  three  alternating-i'urrent  thrce-jihase 
machines  for  supplying  power  to  various  shipyards  is  almost 
completed.  One  of  these  is  now  running,  and  is  used  in 
connection  with  motor  generators  at  the  Dunning  Street  Station 
for  lighting  purposes. 


Some  interesting  experiments,  intended  to  illustrate  attacks 
of  submarines  on  ships  of  war,  have  just  taken  place  at  Salins- 
d'Hyeres.  The  French  ironclads  Brennus,  Charles  Martel, 
and  Carnot  were  at  anchor,  and  their  officers  and  men  received 
orders  to  look  out  for  the  submarine  Gustavo  Zede.  The  look- 
out was  maintained  fcjr  two  hours,  but  nothing  was  observed. 
Then  the  Charles  Madtel  suddenly  received  a  shock,  and  a  few 
seconds  later  the  Gustavo  Zede  rose  to  the  surface.  The 
Carnot  was  also  torjiedoed  in  a  similar  fashion. 

The  Swedish  navy  budget  for  1904  allows  i'483,71t)  for  ship- 
btiilding  during  the  year,  ^140,339  being  on  account  of  the 
battleship  Oskar  II..  il49,815  on  account  of  the  cruiser  Fylgia, 
£70,837  towards  another  cruiser  of  the  same  type,  £66,912  for 
two  torpedo-boat  destroyers,  =£22,083  for  two  first-class  torpedo 
boats,  a  like  sum  for  seven  second-class  torpedo  boats,  and 
£11,594  on  account  of  a  transport. 


40      THE  PRACTICAL  ENGINEER— ENGINEERS'  GAZETTE  SUPPLEMENT. 


NOTES  ON  THE  CONSTRUCTION  OF 
STABILITY  CROSS  CURVES  FROM  BAL- 
ANCED PAPER  SECTIONS.* 

The  ceiitro  of  gravity  and  area  of  a  surface  oi-  a  munber  of 
surfaces  eaii  be  readily  found  by  means  of  a  small  model  and 
a  light  lever  balance;  it  can  also,  of  course,  as  is  well  known,  be 
obtained  by  hanging-  the  body  from  two  points  and  weighing  it. 

The  first  method  gives  the  result  more  quickly,  with  great 
jjrecision,  and  numerical  accuracy. 

By  the  aid  of  a  few  models  it  is  quite  easy  to  make  clear  to 
almost  anyone  what  causes  a  ship  to  be  stable;  still  there  arc 
many  who  own,  sail,  or  work  ships  who  know  nothing  at  all 
about  the  simple  laws  which  govern  the  stability  of  a  ship. 

In  the  years  1885,  1886,  and  1887  the  writer  read  papers  on 
the  subject  before  the  Institution  of  Naval  Architects,  the  one 
in  the  last  year  giving  a  new  method  of  using  paper  sections 
for  obtaining  stability  data.  One  mode]  only  was  required  for 
all  angles  and  displacements;  as,  however,  it  was  immersed  in 
water  at  the  various  angles  and  draughts,  it  had  to  be  made 
water-tight,  and  this  caused  expense  in  time  and  money. 

Recently  a  number  of  paper  models  of  known  form,  so  that 
the  displacement  and  righting  arm  could  be  rigidly  determined, 
and  also  models  of  actual  vessels  were  tested,  the  centre  of 
gravity  and  displacement  given  by  the  balance  being  compared 
with  the  data  obtained  hy  actual  calculation  and  the  integrator. 


STABILITY  BALANCE. 


The  results  of  the  trials  of  the  models  of  three  different 
vessels  are  given  at  the  end  of  the  paper;  they  are  a  fair  sample 
of  the  tests  made  on  five  different  vessels  of  varying  size  and 
shape. 

The  cross  curves  and  drawings  of  the  S.S.  "A"  and  P.S. 
"  B "  were  kindly  given  to  me  by  Mr.  Archibald  Denny,  the 
well-known  shipbuilder;  the  S.S.  "A"  is  a  vessel  of  good  size, 
having  erections;  the  P.S.  "  B  "  is  only  a  small  steamer,  having 
fairly  tine  lines. 

The  S.S.  "  C"  is  a  large  passenger  steamer,  the  cross  curves 
of  which  were  calculated  some  years  ago  by  my  colleague,  Mr. 
Bernard  Laws;  it  is  also  perhaps  of  interest,  as  results  are  also 
given  of  the  righting  arms  obtained  by  using  Tchebycheff's 
9  ordinate  rule. 

The  models  tried  were  made  of  ordinary  drawing  paper; 
they  were  formed  in  some  cases  of  purely  vertical  sections  (see 
figs.  .3  and  4),  in  others  of  what  may  be  termed  horizontal 
sections  (see  figs.  6,  7,  8,  9,  and  10),  and  again  by  a  combina- 
tion of  vertical  and  horizontal  sections  (see  figs.  5,  7,  8,  9,  and 
10). 

The  latter  plan  was  found  to  give  very  good  results  so  far 
as  accuracy  was  concerned,  entailed  the  smallest  amount  of 
snipping  or  cutting,  and  as  the  models  are  not  destroyed  in  the 
weighing  for  the  different  draughts  or  displacements,  the  right- 
ing arm  and  the  corresponding  displacement  for  same  can  be 
found  or  tested  at  any  time. 

In  all  the  sections  a  centre  line  was  drawn  at  the  required 
angle  and  through  the  assumed  centre  of  gravity,  two  slits 
about  ^  in.  long  and  4  in.  apart  being  cut  by  a  penknife  in 
the  centre  line  of  the  sections  in  order  to  fix  or  keep  them  in 
position  on  tlie  drawing  board  of  the  balance;  the  slits  were 
found  to  be  useful  in  self-centering  the  sections. 

The  sections  employed  were  those  usually  got  by  dividing 
the  length  of  the  vessel  by  ten  intervals. 

Quarter  sections,  Nos.  IJ  and  ]0|,  were  used  at  the  ends  in 
lieu  of  the  two  ordinary  half  sections,  Nos.  IJ  and  lOJ.  Fig. 
2  is  an  illustration  of  the  body  plan  emjiloyed. 

In  all  cases  it  was  considered  tliat  the  trapezoidal  rule  was 
quite  near  enough  when  employed  iu  the  longitudinal  direction. 

In  order  to  enable  the  same  kind  of  paper  to  be  used  for  the 


end  sections,  Nos.  1^  and  10^,  they  were  sometimes  combined  in 
the  vertical  modes  into  one  section,  as  shown  in  fig.  3. 

By  the  employment  of  the  horizontal  model  or  sheets,  J,  ^,  ij, 
or  any  intervals  could  be  used,  and  any  variations  in  the  length 
of  erections  could  be  easily  taken  into  account,  as  it  was  only 
I'ccessary  to  make  the  interval  proportional  to  the  lengtli. 

In  the  vertical  models,  paper  sheets  were  used  having  a  line 
passing  through  the  assumed  centre  of  gz'avity,  and  to  the 
required  angle,  and  in  addition  a  number  of  lines  drawn  at  right 
angles,  spaced  apart  to  the  various  desired  draughts  of  water. 

In  snipping  or  cutting  off  the  various  iiieces  from  the  vertical 
sections  so  as  to  get  the  weights  for  tlie  lesser  draughts,  a  small 
portion  or  appendage,  about  A  in.  wide,  containing  the  upper 
centering  hole,  was  left  on  (see  fig.  4)  for  the  purpose  of  fixing 
the  remainder  of  the  models  on  to  the  balance,  and  as  the 
arms  of  the  balance  were  in  the  ratio  of  2:1  a  correction  of 
one-half  of  the  apijendage  was  put  into  the  scale  pan,  and  not 
included  in  the  weights  required  for  determining  G.Z. 

Where  any  sections  were  not  deep  enough  to  be  kept  in  place 
by  the  projecting  French  nails  on  the  drawing  board,  they 
were  attached  to  the  others  by  a  few  daubs  of  gum.  Very 
little  use  of  gum,  however,  was  required  in  any  of  the  cases. 

In  vertical  models,  by  having  sheets  of  prepared  paper,  with 
lines  drawn  on  for  the  various  angles  and  draughts,  it  was  found 
possible  to  prick  off  at  one  time  all  the  sections  required  for 
the  different  angles;  the  plan,  however,  of  using  part  horizontal 
and  part  vertical  sections,  although  it  took  more  time,  was 
found  to  be  more  accurate,  took  less  cutting  and  forming  of 
models,  and  did  not  entail  the  destroying  of  the  models. 

Figs.  6,  7,  8,  9,  and  10  is  a  plan  of  such  a  model  at  60deg., 
consisting  of  five  sheets,  giving  spots  for  five  different  points 
in  the  cross  curve.    In  place  of  fig.  6,  fig.  5  could  be  used. 

In  the  stability  body  plans,  circles  were  drawn  (see  fig.  2) 
with  C.G.  as  centre,  the  radii  of  the  circles  corresponding  to 
the  various  draughts  at  which  data  was  required. 

In  the  horizontal  models,  sheets  of  prepared  paper  were 
employed,  the  centre  line  in  all  cases  passing  thi'ough  the 
assumed  centre  of  gravity;  in  addition,  lines  at  right  angles 
were  also  spaced  apart  to  correspond  with  the  various  draughts 
or  layers  of  water,  as  marked  by  the  radii  of  the  circles  on 
fig.  2. 


40°  30°  ^0°  f  ?       FIG, 2. 


*  Paper  read  before  the  North-East  Coast  Institution  of  Engineers,  Newcastle- 
upoa-Tyne,  on  Friday,  December  18tl),  1903.  by  John  H.  Heck. 


The  form  of  the  vessel  in  all  cases  at  the  dift'erent  sections 
and  layers  was  pricked  off  from  the  body  plan,  on  the  intervals 
Nos.  2,  3,  4,  etc.,  and  also  on  the  half  intervals,  as  clearly  shown 
by  figs.  7,  8,  9,  and  10,  each  sheet  thus  showing  the  true 
vertical  shape  of  the  vessel  at  the  various  sections  correspond- 
ing respectively  with  the  different  displacements  or  layers  of 
water.  A,  B,  C,  D,  and  E. 

The  models,  although  made  in  different  ways,  if  cut  out 
and  put  together,  would  in  all  cases  have  formed  the  body  plan 
of  the  stability  sections. 

The  balance  consists  of  i:  pine  batten,  A  (fig.  1),  to  one  end 
of  wliicli  a  small  horizontal  drawing  board    B    is  fixed. 
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The  batten  is  suspended  10  in.  from  tlie  centre  of  the  drawing 
board  by  a  knife  edge,  C,  working  upon  two  small  metal 
plates  resting  upon  a  smpport. 

At  20  in.  from  the  suspending  knife  edge  another  small 
knife  edge  H   is  fixed  for  hanging  a  small  scale  plan. 

Two  small  French  nails  F,  4  in.  apart,  project  through  the 
centre  of  the  drawing  board,  and  serve  to  keep  the  models  or 
sections  in  place. 

A  small  sensitive  spirit  level  E  of  ground  glass  is  attached 
to  the  batten  in  order  to  show  when  the  machine  is  balanced. 

The  weights  employed  consisted  of  a  set  of  troy  weights 
varying  from  1  oz.  to  -loz.;  such  weights,  specially  adjusted, 
can  be  bought  at  a  cost  of  under  three  shillings. 

In  all  the  tests  the  unit  of  weight  was  "1  oz.  troy. 

The  models  for  small  vessels  were  made  to  a  scale  of  Jin. 
equal  one  foot,  and  for  large  vessels  -Jin.  equal  one  foot. 

In  the  models  made  of  vertical  sections  the  displacement 
and  righting  arm  wasi  first  determined  for  the  maximum  dis- 
placements, and  then  for  the  lesser  draughts  by  cutting  away 
parts  of  the  models. 

In  other  models  the  displacement  and  righting  arm  was  first 
determined  for  the  minimum  displacement,  and  then  for  the 
deeper  draughts  hj  adding  parts  to  the  model. 


S.S.  "A.' 


Angle. 

Difference  of  G  Z. 

in  decimals  of  a 
foot  between 

values  obtained 
by  intef'ratov 
and  balance. 

Displace- 
ment by 
bal.ar  ce. 

Angle. 

Ditttrence  of  G./. 

in  decimals  of  a 
foot  between 

values  obtained 
by  integrator 
and  balance. 

Displace- 
ment by 
balance. 



Degs. 
15 

■097 

0,934 

Deg. 
45 



9,752 

•077 

8,970 

•0015 

8,925 

•ni2 

7,860 

•028 

8,034 

■007 

6,720 

•038 

0,884 

'0'^4 

5  fi30 

■05n 

5  68'' 

•OS 

4, COS 

•005 

4,570 

■0S9 

3,4;ii! 

■094 

3.450 

ao 

•0075 

11,961 

60 

•068 

9,547 

•0174 
•0089 

9,890 
9,082 

■007 

■065 

7,817 
5,824 

•04 

8,177 

■04 

3,777 

•0093 

7,079 

•083 

2.351 

•0548 
•14'2 
•125  ■ 
•156 

5,884 
5,216 
4,602 
3,457 

■023 
■073 
■079 
■005 

9,56; 
8,390 
7,161 
5,841 

•00 

4,809 

■044 

3,860 

■1 

3,226 

90 

■022 
■017 
■065 
■032 

11,270 
9,815 

7,375 
4,592 

To  determine  the  righting  arm  and  displacement: — - 

1.  Place  the  model  or  sections  on  the  drawing  board,  aa 
shown  in  full  lines  in  fig.  1,  and  balance  it  by  known  weights. 

2.  Next  turn  the  model  or  sections  over  on  the  other  side, 
so  that  they  are  inclined  in  the  other  direction,  as  shown  in 
dotted  lines  in  fig.  1,  and  balance  again  by  known  weights, 
then  evidently  by  the  priiioiple  of  the  lever 

(1)  Difference  of  weights  ,    ,      ^,7       •  i  i.-  •   «  i. 

 — -  -.   X  constant  =  G.Z.  or  nghtuig  arm  m  feet. 

sum  of  the  weights 

(2)  And  sum  of  weights  x  constant  =  displacement  in  tons. 

All  the  results  in  the  tables,  viz.,  the  displacement  and 
righting  arms,  were  obtained  by  two  such  weighings. 

The  constant  to  this  balance  for  the  righting  arm  is  respec- 
tively 40  and  20  for  models  made  to  a  scale  of  ^in.  and  ^in. 
t")  a  foot,  and  so  on. 
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The  constant  for  displacement  depends  on  the  scale  of  the 
model,  the  actual  longitudinal  interval  between  the  stability 
sections  and  the  weight  of  the  paper. 


TRGSI  /t  FEET  BELOW  CG. 


For  instance,  a  sheet  of  paper  10  in.  by  10  in.  would  represent 
tn  a  scale  of  ^  in.  equal  one  foot  a  body  of  water 


P.S.  "B." 


Angle. 

Difference  of  G.Z. 
in  decimals  of  a 

foot  between 
values  obtained 
by  integrator 
and  balance. 

Displace- 
ment by 
balance. 

Angle. 

Difference  of  G.Z. 

in  decimals  of  a 
foot  between 

values  obtained 
Ijy  integrator 
and  balance. 

Displace- 
ment by 
balance. 

Deg^. 
15 

05 
•075 

499 

D.g. 

60 

•0445 
•092 

Total  dis- 
placeniCL  t. 

727 

■078 

328 

•12 

670 

•07 

174 

•098 

641 

30 

•005 
•09 

Total  dis- 
placement. 

734 

•u 

•t96 
•12 

603 
471 
421 

•013 

095 

•12 

320 

•03 
•08 
•073 

650 
596 
537 

•12 

220 

75 

•05 

Total  dis- 
placement. 

•055 

472 

•098 

706 

•014 

402 

•12 

647 

•082 

331 

•097 

577 

•084 

260 

•085 

497 

45 

•055 
■075 
082 

6)89 
649 
003 

•07 

•087 

•,1S 

406 
309 
2:0 

•053 
■06 

557 
504 

!0 

•015 
•013 

Total  dis- 
pl.icement. 

699 

•015 

450 

•083 

638 

■07 

390 

•017 

507 

•075 

331 

■025 

395 

■08 

273 

■0 

300 

•006 

217 
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20  lb.  X  20  ft.  X  longitudinal  interval  in  feet 

Sf) 

or  to  a  scale  of  J  in.  equal  1  ft.  a  body  of  water 

40  ft.  X  40  ft.  X  longitudinal  interval  in  feet 
35 

and  so  on. 

If  the  paper  is  therefore  ^Yeighed,  then  the 

displacement  ,        r  v    i  j.  -i.   r     •  i  j. 

 ^  =  tons  of  displacement  per  unit  of  weight. 

weight  of  paper  in  units 

S.S.  "  C." 


Angle. 

G.Z.  by 
integrator 
in  feet. 

G.Z.  by 
balance 
in  feet. 

Differ- 
ence in 
feet. 

Displace- 
ment by 
balance. 

G.Z.  by 

Tcheby- 
obefE's 
9  ordinate 
formula. 

Remarks. 

Degs. 
20 

•46 

•G 

-14 

13,510 

■38 



'53 

•C4 

-11 

11,305 

•43 

•r.ic 

•77.5 

■fi 
•85 

■04G 
-075 

10,590 
9,283 

•4S 

■04 

1  •OS 

1-070 

-029 

7,954 

•ss 

1"221 

1-225 

-004 

7,332 

1  -05 

2-01 

1'9G 

•05 

5,400 

1-83 

n-G4 

3-633 

•007 

3,265 

S-37 

30 

1-24 

1-397 

•157 

13,542 

1-18 

1-2S 

1-42C 

•146 

11,316 

1-13 

1'53 

1  "585 

•055 

9,202 

1-38 

1-975 

1-91S 

-057 

7,225 

1-8 

2 -585 

2 -490 

-0S!> 

5.437 

2  36 

45 

1-92 

1-SC3 

•057 

13,824 

1-S2 

2 -4:? 

2-407 

-C23 

10,974 

2-36 

271 

2-7 

-01 

8,250 

2-0 

2  09 

2-C33 

•057 

5,690 

2  08 

3-00 

3-033 

•027 

3,565 

2-9 

CC 

1-43 

1-49G 

-066 

13,509 

1-27 

1^98 

1-9 

•08 

10,977 

1-94 

2-54 

2-58 

•04 

8,479 

2-50 

2  94 

2-88 

•06 

6,059 

2-85 

2-74 

2-71fi 

•024 

3,991 

2 -.55 

The  time  required,  without  any  assistance,  to  make  the  models 
and  to  fi.\  five  sjJots  in  each  curve  for  six  different  ang-lcs,  is 
twenty-four  hours. 


2         AFT  ) 

\  STARBOARD 

PORT  \ 
^  2  FT  BeLOW  CG.  \ 

^  \ 

9      FORWARD  \ 

STARBOARD 


60' 


PORT 
AT  C.G. 


A 


10 


ZLO^'  

FROM  e  FT  BELOW  CC.  TO  4  FT  BELOWC.G     FROM  CG  TO  2  FFET  BELOWC.C 
LAYER  Q  set  F,Q,3  LAYER  C    SEE  nc^i 

The  writer  personally  has  made  the  models  and  dctcriniiipd 
all  the  data  for  three  angles  in  ten  hotirs, 


It  is  the  making  of  the  models  that  absorbs  mo.st  of  the 
time;  when  llicy  are  made  the  data  can  be  got  by  the  ))ala7ico 
in  six  hours.  The  balance  can  be  cheaply  made,  and  enables 
anyone  not  having  an  integrator  to  construct  curves  of  stability 
by  the  aid  of  a  very  few  figures. 

Description  of  Tllttstbation.s. 
Fig.  1. — Balance  used. 

Fig.  2. — Form  of  body  jilan  used  in  making  tlie  models  which 
arc  illustrated. 

Fig.  3. — Vertical  model  at  maximum  displacement  inclined 
at  60deg. 

Fig.  4. — Same  model  at  minimum  displacement  showing 
appendage. 

Fig.  5. — Same  model  at  minimum  disiilacement  with  sections 
combined  so  as  to  reduce  the  number  of  sheets  of 
paper;  for  example.  Sections  Nos.  6  and  7  are  made 
of  one  sheet,  and  so  on ;  this  form  was  generally 
used  for  tlie  lowest  draughts  when  horizontal 
models,  as  figs.  7,  8,  0,  and  10,  were  used  for  the 
greator  draughts. 


STARBOARD 


PORT  \-  1  STARBOARD 
CzFT.  ABOV£C«i.  U 


POR-f\ 
6  4  FT  ABOVE.C.G, 


10  FORWARD 


,Q  FORWARD 

'Ziol__ 


■FROM  2  FCFT  ABOVE  C.G  TO  C.G.   FROM  4  FEET  AsdvE  G.G.TO  Z  FCET 
LAYER. D.   3eE:ncs.*>  ABOVE  C.G. 

LAYER  E  SEC  r.o.s. 

Fig.  6. — Same   model   as  No.  5  at  lowest  draught,  formed  of 

one  sheet  of  paper. 
Figs.  7,  8,  9,  and  10  are  the  models  respectively  for  the  various 

greater  draughts  at  which  spots  were  determined. 
Figs.  5,  7,  8,  9,  and  10  form  a  full  model,  and  illustrate  the 

plan  adopted  in  the  majority  of  cases. 
Figs.  6,  7,  8,  9,  and  10  form  also  a  full  model  of  the  same  vessel. 
Fig.  .3  is  also  a  full  model  of  the  same  vessel,  formed  of  vertical 

section. 

Note  in  Eegaed  to  the  Balance. 

The  distance,  20  in.,  on  the  top  of  the  batten  between  the 
two  knife  edges  is  divided  into  ten  divisions,  and  each  of  the 
latter  again  into  ten  parts;   very  small  weights  are  thereby 

S.S.  "C." 
Specimen  Sheet  op  Data. 


Angle. 

Troy  weight  W  = 
greatest  weight. 

Troy  weight  w  =  least 
weight. 

S  =  sum  of  weights 

D  =  difference  of 
■weights  =  W  -  Id. 

o 

S  ?i 
II  ? 

a  1 

sum  X  constaut  i 

Displacement 
=  (W  +  r;)  C  =  sum  x 
constant. 

Eemarks. 

Peg 

Feet. 

30 

8 -825 

8-222 

17-047 

•603 

1-397 

13,542 

At  C.G, 

7-376 

6-8695 

14-245 

•50G5 

1-426 

11,310 

3  ft.  below  C.G. 

6-u21 

5-563 

11-584 

•458 

1-585 

9,202 

6  ft.  below  C  G. 

4-765 

4  33 

fl-095 

-435 

191S 

7,225 

Oft  below  C.G. 

3-635 

3  -20) 

6-844 

-420 

2^400 

5,437 

12  ft.  below  C.G. 

dispensed  witli.  Thus  -1  oz.  on  the  No.  4  mark  would  represent 
-04  oz.  placed  in  the  scale  plan.  Again,  -1  oz.  on  the  o'l 
mark  would  represent  -0,")1  oz.  phiced  in  the  scale  plan.  -0005  oz. 
troy  could  lie  easily  measured.  F.F.  small  French  nails  for 
keeping  models  in  position  in  lioard. 
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RETIREMENT    OF    A   FAMOUS  CUNARD 
ENGINEER. 

RETIRES  AFTER  TRAVELLINCI  2,125,000  MILES. 

Mb.  L.  Tomlinson,  one  of  tlie  most  famous  of  sliips'  engineers, 
completed  liis  last  voyage  as  chief  eng-ineer  of  the  Canard  liner 
Campania  on  Iier  arrival  in  Liverpool  on  Saturday,  Dec.  29th. 

He  retires  on  a  liberal  pension  after  51-^-  years'  service  with 
the  Cunard  Company.  As  the  vessel  neared  port  on  Saturday 
morning  the  saloon  passengers  met  and  formally  jjresented  him 
with  a  portrait,  an  illuminated  address,  and  a  purse  of  gold. 

Mr.  Tomlinson,  who  started  his  career  as  an  apprentice  to 
the  Cunard  Company  in  1852,  has  been  described  as  a  born 
engineer.  He  is  "a  man  of  great  resource  and  initiative,  and 
has  been  equal  to  any  contingency. 

One  feat  which  he  performed  at  sea,  just  eleven  years  ago, 
stands  out  as  remarkable.  In  the  middle  of  December  the 
Umbria  was  fighting  her  way  through  a  groat  gale,  about  800 
miles  out  from  New  York,  when  her  thrust  shaft,  to  which  tlie 
propeller  is  attaclied,  snapped.  The  shaCt  had  to  be  patched  up. 
For  eighty  hours  the  engineer  and  his  staff  toiled,  and  at  last, 
with  feelings  of  intense  anxiety,  the  engine  was  started.  The 
shaft  stood  the  test,  and  not  a  penny  had  to  be  paid  in  salvage. 
On  land  no  news  could  be  obtained  of  the  vessel,  and  Christmas 
passed  without  any  tidings.  Both  in  England  and  America  the 
greatest  concern  was  felt,  and  the  vessel  was  given  up  as  lost. 
But  just  before  New  Year's  Day  the  Umbria  very  slowly  and 
very  gingerly  steamed  into  the  Cunard  wharf  at  Liverpool. 

Mr.  Tomlinson  has  served  as  engineer  on  fourteen  of  the 
company's  ships,  and  estimates  tluit  ho  has  travelled  about 
2,150,000  miles. 


A  GEEAT  fire  was  caused  at  Marseilles  on  December  16th  by 
the  blowing  up  of  the  Italian  three-master  San  Leonardo,  which 
arrived  from  Philadelijhia  with  6,000  barrels  of  petroleum. 
Owing  to  the  nature  of  the  cargo  the  wreck  was  instantly  a 
mass  of  swirling  flames,  and  these  spread  to  another  vessel 
laden  with  calcium  carbide,  intended  for  the  manufacture  of 
acetylene  gas,  and  to  twenty-three  trucks  of  coal,  which  stood 
on  the  quay.  Repeated  explosions  followed,  and  the  firemen 
were  powerless  to  deal  with  the  outbreak.  So  dangeroas, 
indeed,  was  any  attempt  to  approach  the  flames  that  the  fire- 
men, authorities,  and  many  thousands  of  spectators  were  obliged 
to  keep  a  good  distance  away.  The  San  Leonardo  sank  with 
a  crew  of  fourteen  men  on  board.  Five  of  the  men.  were  killed 
by  the  explosions,  but  several  others  escaped  by  swimming  away. 
The  captain  was  picked  up  from  the  water,  but  he  was  so 
badly  burned  that  he  died  a  few  minutes  after  being  admitted 
to  hospital.  Great  damage  was  done  to  the  quay,  the  stone- 
work of  which  was  in  several  places  reduced  to  ashes  by  the 
fierce  heat. 

The  Admiralty  evidently  contemplates  the  extensive  adoption 
of  oil  fuel  for  warships  in  the  near  future.  Three  oil  gunlDoats 
at  Portsmouth  have  been  transformed  into  oil  hulks,  their 
engines,  boilers,  guns,  and  evei-ything  below  deck  having  been 
removed  and  replaced  by  tanks  for  oil,  with  a  pump  by  which 
the  fluid  may  be  raised  for  filling  oil  tanks  on  battleships. 
Experiments  are  still  being  made  on  board  the  destroyer  Surly, 
and  the  destroyer  Spiteful  is  being  prepared  for  a  series  of 
trials.  The  old  battleship  Sultan  is  having  her  furnaces 
adapted  for  oil  burning,  and  it  is  proposed  to  carry  out  a  series 
of  experiments  on  her  with  various  kinds  of  oil  and  different 
modes  of  combustion.  Classes  of  stokers  will  also  be  trained 
to  use  the  liquid  fuel,  so  as  to  produce  the  maximum  of  heat 
with  the  minimum  of  smoke.  The  battleships  Mars  and  Hanni- 
bal, on  returning  to  Portsmouth,  will  have  the  whole  of  their 
furnaces  adapted  for  oil.  At  present  they  use  coal  in  half  the 
furnaces.  The  oil  furnaces  have  so  far  given  encouraging 
results,  and  the  extension  of  the  system  is  no  doubt  the  result 
of  the  experiences  gained  in  the  summer  manoeuvre's,  during 
which  the  oil  fuel  was  in  constant  use. 

The  steamer  British  Queen,  which  is  being  rebuilt  and  fitted 
up  for  the  oil-carrying  trade  at  the  Erie  Basin,  is  about  com- 
pleted. She  is  owned  by  the  Michigan  Steel  Steamship  Com- 
pany, and  will  be  re-named  Lansing,  after  the  capital  of 
Michigan. 

The  inarine  department  of  the  Standard  Oil  Company  is 
introducing  "vacuum  storm  oil"  for  lubricating  the  waves. 
The  ancient  saying,  "  pouring  oil  upon  troubled  waters,"  has 


been  put  to  practical  use  during  the  past  fifteen  years,  since 
mariners  recognised  the  beneficial  effects  of  casting  oil  upon 
the  angry  sea. 


The  following  i^s  a  list  of  the  marine  engineers  to  whom  certificates 
of  competency  have  been  issued  during  the  last  four  weeks  ending 
December  31st,  190-3  :— 

Aberdeen. — First  class:  H.  W.  Cooper,  A.  D.  Edward,  F.  Shinie. 
Second  class :  G.  AVishart,  R.  Towers,  A.  Mowat,  R.  P.  Stewart,  .7.  Argo, 
W.  T.  Law,  W.  E.  Ellis,  A.  Christie,  G.  E.  Fairweather. 

Belfast. — First  class  :  T.  W.  C.  Napier,  J.  Wilkinson.  Second 
rla:s :  A.  W.  Ward,  D.  Mulholland,  J.  H.  Moore. 

Bristol. — First  class :  A.  G.  Gale.  Second  class  :  J.  Waddell,  C.  V. 
Davis. 

Cardiff. — First  class:  C.  A.  Macaulay,  J.  Mar.sh,  D.  L.  Price,  K. 
Kalias,  G.  H.  Jones,  J.  B.  Jenkins,  H.  C.  Richards,  G.  A.  Turner,  S.  R. 
Davis,  C.  E.  Butchart,  W.  T.  Edmonds.  Second  class  :  J.  D.  Nicholas, 
J.  Booth,  W.  Gooding,  A.  E.  Worley  H.  D.  Humphreys,  W.  Monroe, 
R.  Williams. 

Dover. — First  class  :  J.  B.  Pain. 

Dublin. — First  class  :  R.  J.  Bell,  J.  Torrens.  Second  class  :  E. 
McHugh. 

Dundee. —  Second  class  :  J.  T.  Jack,  C.  W.  Baxter. 

Glasqow. — First  class:  A.  Glenesk,  G.  Arthur,  A.  Farquhar,  J. 
Stewart,  A.  J.  Cameron,  D.  Martin,  J.  B.  Priestman,  A.  C.  Stevenson, 
J.  S.  Calder,  D.  Armour,  B.  S.  Dawson,  C.  E.  Evans,  J.  P.  Murray,  Q. 
G.  Bone,  D.  AVilson,  A.  Williamson.  Second  class  :  J.  R.  Barclay,  P. 
Del  Rio,  W.  Mann,  W.  R.  Perinchief,  J.  Maconic,  D.  Dawson,  P.  A. 
Coote,  J.  M.  Andrew,  C.  E.  McGregor,  M.  Wright,  L.  D.  Simon,  J. 
Fergus,  D.  J,  McCorkiudale,  G.  Summers,  A.  May,  R.  Hiddet,  F.  T. 
Greig,  H.  Barr,  A.  6.  Stirling,  J.  A.  Hai-rower,  W.  Dowman. 

Greenock. — First  class :  J.  S.  Thomson,  A.  Sillars,  J.  G.  McGregor, 
R.  Douglas.  Second  class  :  G.  Kelly,  T.  Guthrie,  P.  Doran,  J.  Clarkson. 

Hull. — First  class  :  G.  M.  Waller,  W.  Mellor.  Second  class  :  W.  J. 
Needham,  B.  Clarke,  T.  Hedgoock,  F.  Lo\very,  C.  Middleton. 

Leith. — First  class :  J.  McRitchie,  I.  Currie,  J.  Couper,  W.  D. 
Galloway,  W.  C.  Marshall,  L.  Boydgedes,  D.  Oswald,  .1.  Laing,  T.  P. 
Scoullar.  Second  class  :  H.  .1.  Thomson,  J.  L.  Rathbone,  G.  W.  J.  Taifc, 
J.  C.  Bennet,  A.  Norrie,  P.  Ingham,  A.  Ross. 

Liverpool. — First  class :  C.  W.  McKimm,  G.  E.  Robinson,  J. 
Moores,  A.  Rigby,  P.  Kellv,  C.  H.  Johnson,  W.  Sutcliflfe,  R.  H.  Bawden, 
0.  Williams,  W.  D.  Calder,  R.  Jones,  W.  Thomson,  J.  P.  Buchanan,  R. 
Lang,  G.  A.  A.  Shand,  T.  H.  G.  Bray  field,  J.  Barclay,  W.  Segreave. 
Second  class  :  J.  F.  Mason,  R.  E.  Jones,  D.  McGowan,  G.  Pennycook, 
M.  B.  Martin,  H.  G.  Walmsley,  A.  Lawler,  C.  Miller,  R,  Thoi-po,  J. 
Brown,  0.  Williams,  J.  C.  Cameron,  W.  W.  C.  Elliott,  R.  L.  Butler, 
W.  Jones,  T.  H.  Manifold,  F.  Cameron,  H.  J.  Halliday,  F.  W.  Peterie, 
A.  Wilson,  F.  C.  Lavis,  A.  E.  Blevin,  W.  Barclay,  J.  M.  Evans,  W.  E. 
Jones,  J.  R.  Waterworth,  R.  McMeakin,  1).  E.  H.  Marker. 

London. — First  class  :  E.  R.  Lincoln,  H.  C.  Smith,  G.  N.  Black- 
man,  A.  E.  Whiteside,  A.  Mun-o,  H.  F.  Sailer,  E.  A.  York,  C.  Watson, 
J.  Robertson,  A.  G.  Whyte,  A.  McFarlane,  J.  Peat,  H.  W,  Smith,  D. 
liertram,  J.  W.  Cameron,  E.  G.  Groombridge,  J.  H.  Whitehou.se. 
Second  class  :  A.  T.  Mundy;  D.  S.  Pollock,  A.  P.  Still,  W.  R.  Cable,  J. 
White,  J.  H.  McConville,  V.  A.  P.ullen,  F.  T.  Wardall,  J.  F.  W.  Piirrv, 
G.  E.  N.  Noiton,  R.  S.  Fleming,  A.  N.  A.  Carruthers,  H.  Dodd,  E.  j. 
Brown,  F.  B.  Pvobinson,  A.  B.  Rankin,  U.  C.  Halliday,  L.  H.  Butler,  F. 
S.  Marston. 

Londonderry. — Second  class  :  J.  G.  Reid. 

North  Shields. — First  class  :  R.  P.  Walker,  E.  Jenkins,  1'.  Terri.s, 
F.  Wallett.  Second  class  :  D.  H.  Linton,  W.  H.  NoIjIc,  A.  Harrison, 
S.  W.  Gray,  J.  Ward,  J.  B.  Day,  G.  B.  Chambers,  G.  Robson,  F.  W. 
Forbes,  S.  J.  V.  Fill,  J.  T.  ^filler,  R.  B.  Robson,  N.  McK.  Home,  H.  C. 
Crone. 

Plymouth. — Second  class  :  W.  P.  Bessant,  C.  H.  Jones. 

Southampton. — First  class  :  H.  Mayes.  Second  class :  P.  M.  Tubbs, 
J.  Orde,  J.  A.  Duncan,  J.  Mclunes,  G.  L.  Morty. 

Sunderland  — First  class  :  11.  J.  Greaves,  C.  H.  Davies,  A.  Potts,  H. 
Stanbridge.  Second  cl<(ss  :  M.  H.  Hein,  J.  Walton,  R.  W.  Dickinson, 
R.  Thompson,  S.  G.  Donofield,  W.  T.  Smiles,  H.  C.  E.  Hodgson,  H.  J. 
Mitchell. 

West  Hartlepool. — First  class  :  A.  Hutchinson,  T.  Dickson,  H.  W. 
Tinkler,  W.  J.  Horslev,  A.  C.  Brownlee.  Second  class :  H.  Temple,  J. 
F.  Cole,  L.  G.  Davis,  H.  J.  Gaine. 
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NEW    BATTLESHIPS:   GREAT  BRITAIN'S 
SUPREMACY  ON  THE  SEA. 

THE    TEIALS    OF    THE  LIBEBTAD. 

The  Libertad,  battleship,  whicli  was  built  by  Messrs.  Vickeis, 
Sons,  and  Maxim  for  the  Chilian  navy,  has  since  been  purchased 
by  the  Admiralty.  On  a  six  hours'  trial,  during  which  six 
runs  were  made  over  the  measured  mile,  in  the  Firth  of  Clyde, 
she  attained  an  Admiralty  mean  speed  of  20' 17  knots.  The 
trials,  which  were  attended  by  Admiral  Simpson.  Chief  of  the 
Chilian  Naval  Commission  in  London,  along  with  the  members 
of  his  staff,  and  by  Mr.  T.  E.  Vickers,  C.B.,  chairman  of  Messrs. 
Vickers,  Sons,  and  Maxim,  lasted  ten  days,  and  were  of  a 
searching  character.  The  ship  was  loaded  to  her  designed 
displacement  with  all  her  stores  on  board,  11,839  tons,  her 
mean  draught  being  24  ft.  7t^  in. 

The  first  of  the  trials  consisted  of  a  series  of  progressive 
speed  runs  over  the  measured  mile  on  the  Clyde  with  the  view 
of  providing  scientific  data.  The  first  run  was  at  12  knots, 
and  it  is  interesting  as  a  measure  of  the  cost  of  power  to  state 


that  three  knots  more,  15  knots,  required  a  doubling  of  the 
engine  power,  while  17^  knots  involved  a  further  addition  equal 
to  over  80  per  cent.  The  ship  subsequently  proceeded  on  her 
long-distance  trial,  the  duration  and  power  being  determined 
by  Admiral  Simpson.  The  ship  continued  right  down  the  Irish 
Sea  as  far  as  the  Bristol  Channel  at  17^  knots,  and  the  admiral 
then  expressed  his  complete  satisfaction  with  the  working  of 
the  machinery  and  discontinued  the  trial.  For  three  hours 
more,  however,  the  vessel  was  run  at  a  speed  of  19  knots.  On 
the  full-power  trial,  which  was  specified  to  be  of  six  hours' 
duration,  the  vessel  steamed  six  times  over  the  measured  mile, 
and  on  none  of  the  runs  was  the  speed  less  than  194  knoth 
notwithstanding  that  the  weather  was  stormy,  with  frequent 
snow  blizzards.  The  remarkable  feature  of  this  trial  was  the 
uniformity  of  revolutions  of  the  engines,  the  variation  being 
only  2  per  cent.,  and  it  was  found  at  the  end  of  the  six  runs 
that  the  mean  speed  was  20-17  knots,  with  158  revolutions  of 
the  machinery.  This  speed,  of  course,  is  in  a  large  part  due 
not  only  to  the  efficiency  of  the  machinery,  but  to  the  f  iio 
form  of  the  ship,  the  absence  of  wave  motion  being  specially 
notable,  notwithstanding  the  fact  that  the  ship  has  a  beam  (f 
71ft.,  with  a  length  between  perpendiculars  of  436  ft.  Tho 
coal  consumption  on  the  long-distance  trial  was  1-7  lb.  per 
indicated  liorse  power  per  hour,  and  on  the  six  hours'  full-power 


trial  1-73  lb.  per  indicated  horse  power  per  hour,  bo  that  the 
ship  proved  capable  of  a  large  radius  of  action,  the  bunker 
■capacity  being  sufficient  to  take  her  at  cruising  speed  to  New 
York  and  back. 

On  the  com2)letion  of  the  speed  tests  the  vessel  carried  out  a 
series  of  gun  trials,  which  are  exceptionally  interesting  in  view 
of  the  heavy  armament  carried,  tilte  moiints  four  of  Vickers' 
new  10  in.  guns,  two  in  the  forward  and  two  in  the  after 
barbettes,  while  on  the  upper  deck  there  are  four  T  o  in.  o-uns 
in  the  casemates  at  the  four  corners  of  the  main  citadel, "^and 
on  the  main  deck  she  has  on  each  broadside  five  guns  of  the 
same  calibre.  She  has  also  an  exceptionally  powerful  auxiliary 
armament,  including  fourteen  14-pounders,  four  six-pounders, 
on  pedestal  mountings,  four  of  a  new  design  of  pom-pom,  four 
Maxim  rifle-calibre  guns,  with  two  12.|-pounders  for  ser^^ce  on 
land.  The  7-5  in.  guns,  using  200  1b.  shot,  were  fired,  the 
velocity  of  these  guns  with  nitro-cellulose  powder  being  3,000  ft. 
per  second,  and  they  attained  a  rapidity  of  fire  of  eight  rounds 
per  minute.  Tests  were  made  of  the  supply  of  amnnniition  on 
board,  and  no  difficulty  was  experienced  in  maintaining  this 
high  rate  of  firing.    Several  of  the  7-5  in.  guns  were  fired  simul- 


taneously in  order  to  test  the  ship's  struct  ure,  and  there  was 
absolutely  no  indication  of  weakness.  The  10  in.  guns  were 
fired  simultaneously  and  independently  on  various  bearings  to 
ascertain  if  any  stress  resulted  to  the  structure  of  the  ship,  but 
a  careful  examination  did  not  reveal  even  the  breaking  of  light 
electric  fittings,  which  sometimes  occur  under  less  severe  strain 
in  modern  ships.  The  10  in.  guns  fired  a  projectile  of  500  lb. 
weight,  with  a  muzzle  velocity  of  2,850ft.  per  second,  using 
uitro-cellulosc  charges,  while  the  rate  is  slightly  less  for  cordite. 
All  the  operations  of  the  10  in.  guns  are  by  hydraulic  plant, 
the  breoch  mechanism  ha^ang  an  independent,  yet  simple, 
hydraulic  device  for  opening  and  closing.  The  projectiles  are 
I'aiscd  from  the  magazine  and  rammed  home  in  the  guns,  and 
the  guns  arc  trained  and  elevated  by  hydraulic  machin(>ry 
At  the  same  time  all  these  operations  can,  if  necessary,  be 
carried  out  by  hand  gear.  In  the  case  of  the  7'5  in.  guns  on 
the  broadside  a  new  system  of  hydraulic  machinery  has  been 
introduced  for  housing  -the  guns,  and  this  can  be  done  in  a 
few  seconds,  the  guns  being  thus  protected  during  heavy 
weather. 

Several  other  trials  were  carried  out,  principally  to  test  the 
steering  and  turning  qualities  of  the  ship,  and  the  results  in 
all  cases  were  pronounced  by  the  Naval  Commission  as 
thoroughly  satisfactory. 


THR  "LIBERTAD,"  (NOW  H.M.  ITRIUMPH)  PROCEEDING  TO  HER  TRIALS. 
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The  Admiralty's  auuouEcement  tliat  Great  Britain  had 
uurchased  the  two  Chilian  battleships,  Constitution  and 
Libertad,  built  in  this  country,  was  welcomed  everywhere  a=! 
a  ^ood  stroke  of  business. 

In  addition  to  the  two  Chilian  ships,  which  for  their  dis- 
placement are  the  most  powerfully  armed  ships  iifloat,  tlu' 
Admiralty  have  also  decided  to  lay  down  three  battleships  of 
the  King:  Edward  class.  The  King-  Edward  VII.  is  a  battle- 
ship of  16,350  tons,  it  cost  ^£1, 426,266,  and  is  armed  with  two 
12  in.  g^uns,  four  9'2in.  gims,  and  ten  6  in.  guns.  The  speed 
is  18-5  knots. 

The  competition  for  the  possession  of  the  two  Chilian  sliii^.^ 
was  of  an  international  character.  France,  Eussia,  and  JapaiT 
were  bidders  against  us.  Beady  money  carried  the  day,  for 
cash  is  required  by  Chili,  who  has  lier  builders'  accounts  at 
Barrow  and  Elswick  to  settle. 

Tlie  advantage  in  battleships  gained  by  the  purchase  of  tht 
ships  will  be  readily  seen  by  the  accompanying  table,  showing 
the  new  extent  of  our  margin  of  tonnage  and  speed  against 
other  nations  :  — 

B.ittleships.       Rough  tonnage.  Speed,  knot.'>. 

Great  Britain   67    884,000   _..    17i  to  19 

Germany    34    374,000    lOJ  to  18 

Russia    31    341,000    16   to  191 

France   37    400,000    17   to  18-2 

United  States   21    272,000    1.5^  to  18-3 

Italy    18    160,000    17   to  18 

.lapan   7   


90,000    18   to  19  4 

The  chief  coalitions  work 


These  totals  include  ships  building, 
nt  as  follow:  — 

Battlesliips.       Hough  tonnage.     Highest  specii 

Great  Britain  and  Japan...    74    974,000    19-4 

Russia  and  France    68    741,000    19-1 


An  adequate  conception  of  the  value  of  these  two  battleships 
to  us  may  be  obtained  by  comparing  them  to  the  fire  power  nf 
an  armv  of  30,000  men. 


THE  DEVELOPMENT  OF  THE  SUBMARINE 
IN  THE  DIRECTION  OF  INCREASED 
SCOPE. 

A    STUDY    OF    THE    LAKE    SUBMARINE  TOB.PEDO 
BOAT  PROTECTOR. 

By  Lieutenant  John   Halligan,  Jun. 

The  Militaey   Strength  op  the  Submaeine. 

Tht  submarine,  when  within  torpedo  range,  is  the  superior  of 
the  battleship,  since  the  liattlcship  is  vulnerable  to  ,  the 
tnrpedo — tlic  weapon  of  tlic  snhinaiinc.  In  tlie  ability  of  tlie 
:^iibmarine  to  snlimerge  itself  to  considerable  depth,  and  thus 
^e(■ll^e  the  protection  of  an  iiU'ompressible  liquid  medium,  the 
craft  possesses  the  power  to  f.ssume  an  indefinite  thickness  of 
armour.  This,  combined  with  its  invisibility,  makes  the  sub- 
marine doubly  secure  from  the  gun — the  weapon  of  the 
liattlesliip. 

The  ])resent  state  of  development  of  tlie  submarine,  with  its 
automi))iile  torjjedo,  is  such  that  when  the  boat  is  submarged 
and  within  torpedo  range,  it  must  be  admitted  that  the  dis- 
alilement  or  destruction  of  the  battleship  is  probable — the 
degree  of  probability  and  the  amount  of  damage  depending 
principally  on  the  number  of  torpedoes  that  can  be  disohaxged 
liy  the  submarine,  and  on  her  facilities  for  locating  and  esti- 
mating the  range  of  the  target.  Thus  the  submarine,  within 
the  limitations  given  above,  is  eminently  successful. 

The  Measure  op  its  Eppiciency. 

The  value  of  the  submarine  as  a  formidable  weapon  of  war 
will  depend  primarily  upon  three  factors :  (1)  The  ability  of 
the  commander  of  the  boat  to  place  his  vessel  within  torpedo 
range  of  the  enemy.  (2)  The  ability  successfully  to  discharge 
the  torpedo.    (3)  The  character  of  the  personnel. 

In  the  present  phase  of  submarine-boat  development,  con- 
sidering the  varying  conditions  of  distance,  state  of  sea  and 
weather,  as  well  as  the  probable  speed  and  course  of  a  watchful 
enemy,  the  power  of  placing  the  submarine  well  within  torpedo 
range  constitutes  by  far  the  most  important  factor  of  the 
problem.  Inasmuch  as  the  different  types  may  be  supposed 
to  bo  armed  with  the  same  efficient  and  trustworthy  type  of 
torpedo,  and  as  the  daring  and  skill  of  the  personnel  may  be 
equal  for  all  types,  it  is  seen  that  the  true  measure  of  the 
efficiency  of  any  submarine  boat  is  the  ability  successfully  to 
place  itself  within  torpedo  range  of  the  enemy.  When  the 
earnest  call  for  the  submarine  comes,  the  final  measure  of  com- 
parative worth  of  existing  types  will  rest  upon  their  ability 
lo  attain  a  position  of  advantage  against  the  enemy. 


And  the  logical  development  of  any  type  of  submarine  will 
be  such  as  will  tend  to  render  tlie  attainment  of  this  position 
the  more  certain. 

The  Attainment  op  a  Position  within  Tokpkdo  Rangk. 
This  involves — 

((/)  Ability  of  the  boat  to  submerge  quickly  and  at  will. 

(h)  Absolute  CDutrol  of  depth  of  submergence. 

These  are  the  properties  which  may  be  regarded  as  tlic 
fundamental  desiderata  of  a  submarine,  and,  therefore,  in 
determining  the  comiiai  al  i  vc  worth  for  naval  purposes  of 
distinct  types  of  such  lunsti m  t  ion  the  greatest  values  should 
be  ascribed  to  the  factors  or  qualities  which  in  all  vessels  ol' 
war  tend — 

1.  To  increase  the  craft's  scope  or  radius  (if  action  from  a 
fixed  base. 

2.  The  ability  to  readily  and  rapidly  change  base. 

3.  The  ability  to  abandon  the  base  or  to  intei'cept  tlic 
vessels  of  an  enemy. 


"  Argonaut  "  Jimior, 

These  qualities  of  efficiency  and  endurance  in  war  vessels 
have  likewise  lieeii  thus  expressed : 

(ft)  Seaworthiness.  In  case  of  submarines,  safety  and 
stability  in  surface,  awash  and  submerged  condition. 

(h)  Speed.    For  submarines,  surface  and  sulimerged. 

(c)  Cruising  radius  and  habitability.  The  one  useless  with- 
out the  other. 

(f/)  The  navigational  facilities.  Particularly  in  submarines 
should  this  factor  be  regarded  as  of  importance,  since 
heretofore,  in  many  types  of  craft,  it  has  been  main- 
tained that  the  boat  is  blind. 

Submergence  by  Diving. 

The  first  qualities  demanded  of  the  submarine  are,  naturally, 
tho.se  of  ready  submergence  and  ability  to  manoeuvre  at  will 
while  submerged.  Indeed,  in  most  types  of  the  past,  this, 
except  for  ability  to  place  or  discharge  a  torpedo,  was  the  only 
accomplishment  hoped  for,  speed,  seaworthiness  and  cruising 
ability  being  considered  as  foreign  to  the  type. 

Of  the  four  methods  of  submergenca  developed  in  the  history 
of  submarines — namely,  submergence  by  destruction  of 
buoyancy,  by  vertical  propellers,  change  of  volume  of  dis- 
placement, rliving.  with  slight  reserve  of  buoyancy — the  last 
survived. 

It  has  been  claimed  by  advocates  of  this  method  (and  justly, 
so  long  as  there  was  no  proof  to  the  contraiy)  that  this  furnishes 
greatest  facility  in  submerging-,  and  the  best  control  of  depth 
of  submergence  while  underway. 

The  Scope  of  Submarine  of  the  Past. 
Heretofore  it  has  been  generally  accepted  (in  the  United 
States  at  least)  that  the  siibnuuinc,  like  the  devil  fish,  must, 
to  a  great  extent,  lie  in  wait  for  its  prey.  In  accordance  with 
such  estimate,  ]n'actica!ly  all  official  tests  of  submarines  have 
been  conducted  in  land-locked  harbours,  whose  depth  of  water 
is  less  than  that  off  shore,  where  it  is  presumed  that  the  sub- 
marine would  be  expected  to  operate  in  time  of  war.  The 
submarine  lias  thus  been  granted  the  security  of  a  harbour  for 
base  of  ojieration,  and  its  field  of  usefulness  has  been  narroweil 
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to  the  defence  of  that  particular  harbour.  Changes  of  base,  as 
well  as  cruises  to  distant  points,  have  generally  been  made 
heretofore  from  the  end  of  a  towline. 

An  Attempted  Enlargement  op  Scope. 

The  development  of  the  Protector  is  of  particular  interest 
to  the  service,  in  that  she  is  an  attempt  at  eiilavoing  the  scope 
of  the  submarine,  principally  along  the  headinos  outlined  above. 

The  first  and  most  difficult  problem  in  the  designing  of  such 
a  boat  was  the  combination  of  facility  of  submergence  with 
seaworthiness  under  severe  conditions.  A  sacrifice  of  longi- 
tudinal stability  is  essential  in  the  diving  type  of  submarines 
to  render  diving  effective  at  the  submerged  speeds  attainable. 
This  instability  must  impair  the  seagoing  qualities  of  the 
submarine,  and  it  was  to  overcome  this  inherent  disadvantage 
and  woakness  that  the  designer  of  the  Protector  ctfcctcd  a 
modification  of  means  of  submergence  whereby  the  stability  of 
the  submarine  would  be  increased,  and  her  radius  of  action 
extended. 

The  combination  of  facility  of  submergence  with  compara- 
tively great  longitudinal  stability  secured  in  the  Protector,  is 
the  most  remarkable  feature  of  this  interesting  boat. 

The  Protector's  Pediorke. 
Argonattt  Jk. 

The  Argonaut  .Tr.  was  built  in  189-1-5,  of  yellow  pine  timber, 
painted  with  coal  tar,  and  was  14  ft.  long,  4^  ft.  wide,  and 
.5  ft.  high.  She  was  propelled  by  hand  power  on  a  crank 
operating  the  driving  wheels,  her  function  being  simply  that 
of  travelling  along  the  liottom.  Compressed  air  was  carried 
in  a  sodawater  tank,  and  a  j)lnniber's  hand  pump  served  as  an 
air  comjircssor. 

In  sjiite  of  this  crudeness  of  construction,  the  Argonaut  Jr. 
demonstrated  the  practicability  of  the  diving  compartment, 
her  diving  door  having  been  opened  at  a  depth  of  16  ft.  At 
this  depth  a  diver  was  sent  out,  and  the  efficiency  of  the  system 
was  thus  effectively  demonstrated. 

Argonaut  Ist. 

This  vessel,  of  steel,  36  ft.  long,  and  with  9  ft.  beam,  was 
built  in  Baltimore,  in  1897.  She  carried  a  30  horse  jiower 
White  and  Middleton  gas  engine,  a  dynamo,  air  compressor, 
searchlight,  and  water-ballast  pumps.  As  in  the  Argonaut 
Jr.,  she  was  provided  with  a  diving  compartment,  with  geared 
wheels  for  movement  along  the  bottom  of  the  coast,  and  with  a 
screw  propeller  for  surface  propulsion. 


"  Argonaut"  the  First. 

Although  her  size  provided  very  little  accommodation  for  the 
crew,  as  well  as  very  limited  carrying  capacity,  five  men 
cniised  over  two  thousand  miles  in  her,  on  the  surface  and 
submerged,  during  1898,  in  Chesapeake  Bay  and  on  the  Atlantic 
Coast. 

The  Argonaut  1st  is  responsible  for  the  development  of  the 
present  large  superstructure  of  the  Protector,  the  extended 
cruising  of  the  Argonaut  having  demonstrated  the  advisability 
of  the  construction  for  securing  greater  buoyancy  in  the 
cruising  condition,  with  corresponding  increase  of  seaworthi- 
ness, increased  deck  room  and  larger  fuel  capacity. 


Argonaut  2nd. 

During  1889  and  1900,  the  Argonaut  Ist  was  re-constructed 

j  and  became  Argonaut  2nd.  As  re-constructed,  for  wrecking 
purposes,  she  has  a  spindle  hull  56  ft.  long,  with  9  ft.  beam. 

I  She  carries  a  buoyant  superstructure,  wherein  are  installed  air 
and  gasoline  tanks.  She  is  66  ft.  long,  and,  with  a  beam  of 
10  ft.,  her  appearance  in  the  cruising  condition  resembles  that 

'  of  a  small  schooner.  She  carries  a  60  horse  power  White  and 
Middleton  gas  engine,  dynamo,  two  air  compressors,  pumps, 

I    anchor  hoists,  telephones,  and  a  4  horse  power  auxiliary  engine. 

i  In  her  bow  is  a  searchlight  for  illuminating  the  bottom  when 
doing  sub-surface  work.  She  has  accommodation  for  a  crew 
of  eight  men,  and  an  estimated  cruising  radius  of  3,000  miles. 

What  the  Pkotectob  owfs  to  her  Predecessors. 

Her  predecessors  served  to  develop  the  following  features, 
which  have  been  incorporated  in  the  Protector : 

1.  Diving  door  and  compartment. 

2.  Superstructure. 

3.  Utilisation  of  the  bottom  as  a  guiding  medium  by  means 
of  wheels  in  the  bottom  of  the  boat. 

4.  Control  of  depth  of  submergence,  when  not  under  way,  by 
means  of  anchor  weights. 

5.  Conning  towei'  of  considerable  size. 

6.  An  installation  of  gas  engines  which  can  be  usi^d  while 
the  boat  is  partly  submerged. 

j       7.  Numerous  less  important  details. 

The  important  features  of  the  Protector,  which  were  not 
successfully  developed  and  tested  in  her  predecessors,  are: 
I       Control  of  depth  of  submergence  by  hydroplanes, 
j       Storage  battery  installation, 
j  Omniscope. 

Handling  and  firing  of  torpedoes. 

The  Protector. 

CF.NEliAL  DIMENSION'S. 


Length  over  all,  feet  and  inches    67-  6 

Beam,  extreme,  ovci-  guards,  feet  and  inches   14-  2 

Depth  from  top  of  omniscope  with  wheels  d(3\vn,  feet  and  inches  24-  f 

Draught,  light  cruising  condition,  feet  and  inches   11-  9| 

j    t)is placement,  light,  tons   136'3 

Displacement,  awash,  tons  157'1 

Displacement,  submerged,  tons  174'35 


!    Area  midship  section,  cruising  trim,  square  feet   102"32 


Area  midship  section,  submerged,  square  feet   147'2 

Height  of  C.  G.  above  base  of  keel,  inches    83 

Height  of  C.  V.  above  base  of  keel,  inches    98 

C.  G.  below  C.  V.  (cruising  trim),  inches   15 

C.  G.  below  C.  V.  deck  awash,  inches    9 

C.  G.  below  C.  V.  submergel,  inches    7'3 

Height  of  C.  G.  above  base  of  keel,  superstructure  full,  liallast 

tanks  empty,  inches   93 

Height  of  C.  G.  above  base  of  keel,  superstructure  au  l  conning 

tower  full,  ballast  tanks  empty,  inches    96 

C.  V.  aft  of  forward  vertical,  inches   371'! 

0.  G.  aft  of  forward  vertical  (cruising  trim),  inches    374 

C.  G.  aft  of  C.  V.  (cruising  trim),  inches   3'lfi 

Tons  per  inch  immersion  at  cruising  trim    1  '3 


The  following  is  as  detailed  a  description  of  the  Protector  as 
can  at  this  time  be  made  public,  and  is  necessarily  very 
incomplete : 

Construction. 

The  Protector  consists  of  a.  heavy  spindle  luiH  of  mild  steel, 
65  ft.  long,  and  with  a  maximum  diameter  of  lift.  2  in.,  with 
conning  tower,  designed  to  withstand  an  external  pressure 
corresponding  to  a  depth  of  150  ft.  and  carrying  a  light  super- 
structure. 

Super.itrurlure. — A  superstructure  is  provided  for  the  follow- 
ing purposes  : 

1.  To  give  buoyancy  and  seaworthiness  in  the  cruising  trim. 

2.  To  provide  stowage  for  fuel  and  air  tanks  outside  of  the 
spindle  hull,  for  reasons  of  safety  and  economy  of  .space. 

3.  To  give  deck  room,  thus  contributing  to  habitability. 

It  is  carried  up  from  the  greatest  diameter  of  the  spindle 
hull  in  a  vertical  direction,  and  is  of  comparatively  light  con- 
struction. Midway  in  the  length  is  a  watertight  transverse 
bulkhead,  which  divides  the  superstructure  into  two  ballast 
tanks,  fitted  with  suitable  admission  and  discharge  valves. 

j       Access  to  witliin  the  superstructure  is  afforded  through  four- 

(    teen  elliptical  manholes,  16  in.  by  12  in. 

Whci  lf. — Two  hollow  cast-iron  wheels,  34  in.  in  diameter, 
and  with  10  in.  rims,  are  hung  by  forged  steel  jaw.s,  pivoted 
through  the  cheeks  of  the  keel  at  frame  spaces  No.  6  and  No. 
21^,  and  connected  with  hydraulic  operating  cylinders,  which 
are  cushioned  by  pneumatic  cylinders.    The  wheels  house  in 

'    pockets  in  the  hull. 
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The  pressure  iu  the  hydraulic  cylinders,  by  which,  the  wheels 
are  raised  and  lowered,  is  obtained  from  a  hand  pump  forward 
in  the  crew  space.    This  installation  is  designed — 

1.  To  permit  the  utilisation  of  the  bottom  as  a  guiding 
medium.  The  conformation  of  the  Atlantic  Coast  is,  in  many 
localities,  such  as  to  permit  a  submarine  to  run  along  the  bottom 
well  beyond  blockading  range  without  reaching  her  limit  of 
depth  (which,  in  the  case  of  the  Protector,  Is  150ft.).  In  a 
boat  running  thus,  control  of  depth  of  submergence  is  unneces- 
sary, and,  being  free  from  the  influence  of  currents,  a  miicli 
straighter  course  can  be  steered  tlian  when  running  between 
the  surface  and  bottom. 

2.  As  complementary  to  the  diving  compartment  in  cable 
work,  etc.  ' 

The  cushioning  of  the  hydraulic  cylinders  is  intended — 
1.  To  enable  the  boat  to  take  the  ground  without  injuring 
the  hull.    When  submerged,  the  Protector  is  always  kept  on 
nearly  an  even  keel.    In  moderate  depths  (of  less  than  150  ft.), 
with   fairly  smooth  bottom,  the  commanding   officer  is  thus 


"Argonaut"  the  Second. 

relieved  of  a  great  deal  of  anxiety,  inasmuch  as  a  sudden 
descent  to  the  bottom,  due  to  loss  of  control,  can  have  no 
harmful  results.  In  submerged  inns  the  Protector  has 
frequently  been  allowed  to  take  the  bottom.  This  has  always 
been  accomplished  without  jar  or  shock. 

2.  To  allow  the  boat  to  rest  on  the  bottom  in  a  ground 
swell,  as  in  weathering  a  heavy  storm. 

Experience  iu  the  Argonaut  1st,  while  lying  on  the  bottom 
off  Cape  Henry,  demonstrated  that  at  a  depth  of  30  ft.  the 
ground  swell  was  such  as  to  lift  and  drop  the  boat  10  in., 
with  results  disastrous  to  the  machinery.  The  effect  of  this 
drop,  if  not  cushioned,  is  almost  irresistible,  inasmuch  as  the 
hull  receives  a  thrust  due  to  the  weight  of  the  water  above  it. 

To  utilise  tlie  wheels,  the  boat  is  given  a  slight  negative 
buoyancy,  causing  her  to  rest  on  the  bottom  with  a  weight  of 
only  a  few  hundred  pounds,  thus  allowing  her  to  run  over  soft 
or  irregular  bottom.  It  is  said  that  the  Argonaut  has  climbed 
the  10  ft.  side  of  a  channel,  dredged  in  clay.  The  wheels  are 
in  the  nature  of  rollers,  propulsion  being  as  in  the  other  stages 
of  submergence.  AVhile  rimning  in  this  condition,  if  an  obser- 
vation is  desired,  the  boat  is  brought  to  the  surface  by  the 
hydroplanes. 

Anchors. — The  forward  anchor  is  mushroom  in  shape,  weighs 
5001b.,  and  is  of  grey  iron,  cast  with  an  eye  in  its  end,  to 
which  is  secured  a  |  in.  steel-wire  cable  250  ft.  long.  The 
anchor  hoists  into  a  sheet-steel  housing  riveted  to  flanges  on 
stem  casting.  The  cable  is  led  up  through  a  wrought-iron 
liawse  pipe  over  a  pulley  in  supsrstructure  deck,  and  throu'Ji 
guides  on  deck  to  winch. 

Tlie  after  anchor  is  a  dome-shaped  grey-iron  casting,  weigh- 
ing 500  lb.,  and  fitted  with  a  cable  similar  to  that  of  forward 
anchor.  Its  housing  is  a  cast-iron  dome,  fitted  and  riveted  in 
the  spindle  hull  between  frames  No.  32  and  No.  33. 

The  anchors  are  hoisted  by  electric  winches,  operated  from 
within  the  conning  tower,  the  motors  for  which  are  in  the 
after  crew  space. 


The  anchors,  in  addition  to  their  use  as  such,  serve  as  weights 
by  whicli  the  control  of  depth  of  submergence  is  obtained  wliile 
not  under  way.  For  this  the  boat  is  trimmed  with  a  reserve 
buoyancy  somewhat  less  than  the  combined  weight  of  the 
ancliors,  and,  witli  the  anchors  on  the  bottom,  the  boat  is  raised 
or  lowered  by  paying  out  or  heaving  in  on  the  cables.  Thus 
while  at  anchor  in  a  submerged  condition,  as  she  might  bp 
under  certain  conditions  of  picket  duty,  the  boat  can  rise  for  an 
observation  and  submerge  at  will. 

Hi/f/ro/ilane-':. — There  are  two  hydroplanes  on  each  side,  flush 
with  the  superstructure  deck,  pivoted  at  frames  No.  13.V  and 
No.  22,  and  protected  by  a  heavy  steel  guard,  extending  between 
Irames  No.  8  and  No.  28. 

They  are  ojicrated  in  unison,  through  a  system  of  cranks, 
sliafts,  and  l)ell  cranks,  from  within  the  conning  tower,  and 
have  a  throw  of  about  15  degrees  above  and  ))eli)vv  the  hoi  izontal. 

While  running  submerged,  the  depth  of  suhmergoncc  is  con- 
trolled by  balancing  the  reserve  Inioyancy  with  the  downward 
thrust,  du2  to  the  depression  of  tlie  hydroplanes. 

JIiirhoiHal  Ituddcr. — The  horizontal  rudder,  of  10'8  square 
feet  area,  is  carried  on  a  steel  shaft  with  babbited  bearings  in 
tlie  stern  casting  and  struts.  It  is  controlled  through  bell 
cranks  and  operating  shaft  from  the  conning  tower,  and  has 
a  throw  of  10  deg.  in  each  direction, 

Drop  Kci'l. — -The  drop  keel  is  in  two  castings,  of  grey  iron, 
with  a  combined  weight  of  10,000  1b.  Each  casting  is  generally 
square  in  section,  17  in.  l)y  17  in.  by  7  ft.  2  in.  long.  One  end 
of  each  is  curved  to  a  6ft.  Gin.  radius,  to  give  clearance  in 
dropping,  and  the  other  ends  are  fitted  to  rest  on  sloping 
shoulders,  worked  in  the  regular  keel  for  that  purpose.  The 
curved  middle  ends  are  hung  by  a  T-headed  l)olt,  worked  in 
suitable  pockets,  and  controlled  by  a  shaft  led  up  througli  a 
pipe  and  stuffing  box  to  the  level  of  the  flooring  in  crew  space. 
While  submerged,  a  wrench  is  kept  shipped  on  this  shaft,  a 
quarter  turn  of  which  releases  the  keel. 

Engines. 

There  are  two  four  cylinder,  four  cycle.  White  and  Middleton 
gas  engines,  each  of  120  liorse  power,  on  box-girder  foundations, 
between  frames  No.  23  and  No.  27,  and  witli  shafts  5  ft.  6  in. 
apart.  Cylinders  are  of  10  in.  diameter,  with  a  stroke  of  12  in,, 
and,  with  the  bases,  are  water  jacketed. 

Provision  is  made  for  using  the  engines  in  the  third  stage  of 
submergence  (with  sighting  hood  out  of  water):  the  exhau-t 
in  this  case  being  under  water,  and  air  for  induction  being 
taken  through  a  water-excluding  valve  in  top  of  sighting  hood. 

Motors. 

Generator  Motors.  There  is  a  6  pole,  shunt-wound  Diehl 
motor  in  each  main-shaft  line,  tlie  armature  shaft  of  which  is 
connected  to  engine-crank  shaft  and  to  tail  shaft  by  clutches. 
When  only  the  engines  are  being  used  for  propulsion,  the 
armature  revolves  freely,  with  brushes  lifted,  and  ssrves  as  a 
flywheel. 

Each  machine  has  a  rated  capacity  of  37A  kilowatts  at  125 
volts,  when  driven  at  300  revolutions  per  minute — a  range  of 
E.M.F.  of  from  80  to  160  volts,  and  a  current  capacity  of  300 
amperes  at  full  load,  with  a  momentary  capacity  of'l5()  amperfs. 


MOmONTAL. 
RUDDER 


The  Submarine  "  Protector." 

AiirJior  Hoi.<t  Motors. — In  the  after  end  of  the  crew  space,  on 
each  side,  in  a  2  pole,  series-wound  Diehl  motor,  with  a  rated 
capacity  of  2  liorse  power  at  110  volts,  when  driven  at  1,450 
r.p.m. 

The  armature  shaft  is  vertical,  and  carries  a  worm  at  its 
upper  end,  through  which  it  is  geared  to  shaft  of  winch.  Control 
of  the  motors  is  had  from  rheostats  in  conning  tower. 

(  T(i  he  contin  iied.) 


The  launch  has  just  taken  place  at  Port  Arthur  of  a  Russian 
torpedo  boat,  which  has  been  named  the  Statny.  The  recon- 
struction of  the  Italian  ironclad  Vasco  da  Gania  has  been  com- 
pleted at  Leghorn.  She  has  been  lengthened,  and  has  received 
new  engines. 
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REPORT  OF  EDUCATIONAL  COMMITTEE  OF 
THE  NORTH-EAST  COAST  INSTITUTION 
OF  ENGINEERS  AND  SHIPBUILDERS. 

I. — Explanatory. 

The  coitiiuittee  is,  in  the  first  place,  of  opinion  tliat  youths 
intending  to  qualify  as  artisans  should  receive  while  at  sthool 
the  l)est  training-  possible,  including-,  -wheu  practicable,  some 
instruction  in  elem.  ntary  science,  that  more  attention  thau  at 
])resent  should  l)e  g-iven  in  schools  to  the  inculcation  of  habits 
i  f  order,  perseverance,  and  good  conduct,  and  that  the  develop- 
ment of  these  studies  and  habits  should  be  encouraged  in  tlic 
\vorksh(}p,  by  a  system  of  rewards  offered  by  emphiyers.  Hence 
the  reguhitions  proposed  hereafter  for  ordinary  apprentices. 

The  committee,  in  the  second  place,  believes  that  industrial 
ccinditioiis  in  this  country  now  call  for  some  change  in  the 
methods  of  selecting-  and  training;  those  destined  to  work  in  the 
higher  branches  of  engineoring  and  shipbuilding.  The  com- 
mittee feels  tluit  if  we  are  to  maintain  our  position  in  those 
industries  in  which  science  now  plays  so  important  a  part,  jnore 
vigorous  efforts  than  hitherto  must  be  made  to  secure  the 
liigliest  and  most  suitable  education  and  training  for  adequate 
r.umViers  of  selected  youths.  As  it  is  obvious  that  the  attitude 
of  employers  will  largely  determine  whether  these  youths  can 
be  indui-ed  to  equip  themselves  for  competition  with  similar 
young-  men  of  other  nationalities,  the  committee  has  ventured 
to  2)Ut  its  recommendations  as  to  pupils  in  the  for.ii  of  regula- 
tions suitable  for  use  in  works.  It  is  earnestly  hoped  that,  in 
the  interests  of  all  concerned — both  employers  and  employed — 
these  regulations  will  b?  generally  adopted. 

The  object  of  the  increased  pay  attached,  in  the  regulations 
for  pupih,  to  educatioiuil  qualifications  is  intended  to  serve  as 
an  immediat.^  inducement  for  youths  to  voluntarily  undertake 
the  severe  discipliiie,  self-denial,  and  hard  mental  work  entailed 
by  systematic-  study  in  the  hig-her  ))ranches  of  their  profession. 

Ah  regards  probable  numbers  of  pupils,  it  is  estimated  that  the 
objects  aimed  at  would  be  attained  if  each  firm  were  to  take, 
say,  an  average  of  two  fresh  pupils  each  year  (large  works 
taking  more,  and  snwll  works  fewer),  making  for  a  six  years' 
pupilage,  three  of  which  will  be  spent  at  college,  a  total 
number  of  six  pupils  in  the  works  and  office  at  any  one  time, 
the  total  extra  cost  in  wages  being  estimated  at  something  like 
i-tO  per  annum,  on  an  average,  for  each  firm. 

To  o1)viate  confusion  and  misapprehensio)i,  the  regulations 
are  presented  under  two  heads:  first,  those  dealing  with' ordinary 
a])pi-enti(-es,  and  s(  i-oiul.  tlmsc  dealing  witli  [jupils. 

Tlie  term  "apprentice"  is  to  be  understood  to  refer  to  thos? 
who  enter  the  works  to  learn  one  or  other  of  the  trades  or 
handi(-i-af ts  therein  practised,  who  serve  the  usual  five  yeai-s' 
apprentic  eship  in  the  works,  who  may  or  may  not  attend  even- 
ing sci.-nce  classes,  but  who  do  not  attend  a  .systematic 
University  College  day  course  of  instruction  during  tlieir 
apprentii-eship,  and  whose  object  is  to  qualify  as  tradesmen, 
mechanics,  or  artisans. 

The  term  "  pu])il  '  is,  on  the  other  hand,  understood  to  refer 
exclusively  to  those  wlio  enter  works,  not  with  the  sole  view  of 
))ecoraing  expert  in  any  handicraft,  but  with  the  view  of 
ultimately  rising  into  tlic  higher  liranclies  of  tlie  profession  of 
engineering  or  shipbuilding — e.g.,  draughtsmen,  managers, 
superintendents,  inspectors,  consulting  experts,  employers,  etc., 
who  may  or  may  not  attend  evening  science  classes,  but  who 
either  have  already  attended,  or  will  attend,  a  systematic 
course  of  instrut-tion  at  University  College  day  classes. 

II. — Eegulations. 

Regulations   for  Ajrprentics. 

In  starting  apprentices,  preference  will  be  given  to  those  who 
bring  the  best  certificates  of  conduct  and  character,  and  the 
highe.st  school-leaving  certificates.  The  age  of  starting  should 
be  from  15  to  16  years. 

.\t  the  end  of  September  in  each  year  each  apprentice  will 
be  awarded  marks  as  follows : 

For  each  approved  examination  passed 

during  the  year    20  marks. 

For  time-keeping-,  a  maximum  of    40 

For  good  conduct,  perseverance  and  pro- 
gress in  the  workshops,  a  maximum 

of    40 

Marks  for  time-keeping  will  be  deducted  at  the  rate  of  one 
mark  for  every  tliree  hours  lost,  but  no  deduction  will  be  made 
I'.i-  s|)erial  leave,  or  for  sickness  if  certified  by  a  doctor. 

Coiidncl  marks  will  be  awarded  quarterly  by  the  chief  fore- 
men ul  departments  on  the  following  scale: 

Very  good. ..40  marks.    Good. ...30  marks.    Fair.. .20  marks 
Moderate  ...10  marks. 

.Vn  apprentice  obtaining  60  marks  will  have  the  sum  of 
si.xpence  added  to  his  weekly  rate  of  pay  for  the  ensuing  year 
and  lor  marks  in  excess  of  60  his  rate  will  be  proportionately 


For  example,  an  apprentice  who  in  any  one  year  passed  in 
two  science  subjects  at  an  evening  science  school  will  be  entitled 
to  40  marks,  for  very  good  time-keepijig  40  marks,  and  for 
general  good  conduct,  perseverance  and  progress  in  the  work- 
shops, a  maximum  of  40  marks;  total  for  the  year  120  marks. 
This  will  entitle  him  to  an  increase  of  one  shilling  per  week 
OH  his  rate  of  pay,  say,  from  October  1st  for  one  year,  but  pay- 
/uents  under  this  sclieme  will  cease  on  the  termination  of 
apprenticeship  or  on  dismissal. 

Should  an  apprentice  obtain,  say,  ,30  marks  for  time-keeping, 
and  40  for  good  conduct,  perseverance,  and  progress,  or  a  total 
of  70  marks,  his  rate  of  pay  would  be  increased  sevenpence  pei- 
week,  and  so  on. 

No  payment  under  this  scheme  will  be  made  to  apprentices 
obtaining  less  than  60  marks,  and  apprentices  who  fail  to  obtain 
any  marks  for  time-keeping,  good  conduct,  perseverance,  and 
progress  will  be  subject  to  dismissal. 

Apprentices  commencing  ^tlieir  apprenticeship  between 
October  1st  and  March  31st  will  be  entitled  to  half  rates  for 
their  first  year. 

Promotion  in  the  workshojjs  will  depend  upon  marks 
obtained.  Should  an  apprentice  during  the  first  three  years  ol 
liis  time  have  shown  marked  ability  at  the  evening  classes,  and 
obtained  maximum  marks  for  time-keeping,  perseverance,  and 
progress  in  the  workshops,  he  may,  at  the  discretion  of  his 
employer,  be  allowed  to  spend  his  fourth  or  fifth  year  at  college 
day  classes,  the  fees  for  which  will  be  paid  by  his  employer. 

At  least  one  vacancy  per  annum  in  the  drawing  office  v/ill 
be  filled  by  an  apprentice  obtaining  the  highest  marks  under 
the  above  scheme. 

Ifi-gulatiuiii  for  Puiiils. 

Scheme  A. — Youths  who  have  jiassed  through  a  three  or  four 
years'  engineering  day  course  at  an  University  College,  and 
who  have  obtained  tlierefrom  either  an  approved  certificate,  or  a 
pass  degree  in  engineering  science,  or  in  naval  architecture, 
may  be  admitted  into  the  works  as  pupils. 

They  will  serve  a  three  years'  pupilage,  and  for  their  first 
year  the  scale  of  pay  will  be  that  of  an  ordinary  apprentice  nl' 
the  third  year.  Tlie  scale  of  pay  for  their  last  two  years  will 
1)8  that  of  ordinary  apprentices  of  the  fourth  and  fifth  years, 
plus  3s.  and  .'js.  per  week  respectively. 

Those  who  hold  a  degree  with  honours  may  be  admitted  on 
the  same  conditions  as  the  above,  but  the  scale  of  pay  for  the 
last  two  yeirs  will  be  increased  by  4s.  and  7s.  per  week,  instead 
of  3s.  and  5s. 

Scheme  B. — Youths  who  desire  to  combine  workshop  exjieri- 
ence  witli  college  study,  and  who  hold  no  certificate  or  degree 
from  an  University  College,  may  be  admitted  to  the  works  as 
pupils,  on  tlie  production  of  evidence  that  they  have  received 
.-1  snfficieiit  preparatory  education.  A  certificate  showing  they 
have  passed  the  mati  iciihi ':ion  examination  required  for  gradua- 
tion in  engineering  science  at  a  science  college  of  university 
rank,  or  an  equivalent  certificate,  will  be  accepted  as  evidence- 
of  this. 

They  must  give  an  undertaking  that  they  will  attend  for  at 
least  three  academical  years,  the  degree  course  of  study  at  an 
University  College  during  tlie  cuiTency  of  their  pupilage,  which 
will  extend  over  a  period  of  six  years,  including  the  time  spent 
at  college. 

Their  pay  will  be  that  of  ordinary  apprentices  in  the  corre- 
sponding years,  plus  4s.  per  week  in  years  subsequent  to  their 
first  year's  college  training.  (See  Appendix  for  suggested 
division  of  time.) 

Scheme  C. — Youths  who,  having  entered  the  works  as 
apprentices,  succeed  during  their  apprenticeship  in  passing  the 
matriculation  or  equivalent  examination  prescribed  under 
Scheme  B,  will  for  the  remainder  of  their  time  be  treated  as 
pupils  under  Scheme  B,  in  respect  of  leave  to  attend  college  day 
classes,  promotion,  and  rates  of  pay.  The  time  served,  includ- 
ing that  spent  at  college,  will  be  a  minimum  of  six  years. 

It  is  understood  that  in  every  case  the  advancement  of  an 
apprentice  to  pupil  rank  is  at  the  option  of  his  employer,  and 
subsequent  promotion  will  depend  solely  upon  merit,  and  the 
requirements  of  the  business. 

In  selecting  under  Scheme  C,  other  things  being  equal, 
preference  will  be  given  to  the  sons  of  workmen  and  other 
employees  of  the  firm. 

Promotion  in  general,  and  admission  to  the  drawing  office 
in  particular,  will  depend  absolutely  upon  merit  and  conduct 
in  all  cases.    This  clause  refers  to  Schemes  A,  B,  and  C. 

Premium  Pupih. 

Ill  the  case  of  pupils  who  pay  a  premium,  it  is  recommended 
that  so  far  as  college  training  is  concerned,  they  should  be 
asked  and  encouraged  to  conform  to  the  regulations  under  either 
Schemes  ;\  or  B,  whichever  is  more  suitable  to  the  circum- 
stances of  the  individual  case. 

(Signed')         John  Taveedy,  President. 

John  Bttckttt,  Secret;iry. 
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Appendix. 

Thu  tiiiR'  of  pupils  inider  Sclieme  B  may  be  divided  in  any 
uf  tlk'  following  way.s,  according  to  circxunstances : 

Alternatu- 


Works .. 
College 
Works.. 
College 
Woi-k5  . . 


Mouths. 
..  12 
9 

..  l-> 
..  9 
..  15 


Ci>llege    9 

A\'orks   3 


'find  Allcrnalice. 

Munths, 

Works   12 

College   9 

Works   15 

College    -21" 

Works   15 

Total    li 


Total 


72 


3nl  AUcrnuticc. 

College    9 

Works   15 


College 
Works  . . 
College 
Works.. 


9 
15 

9 
15 


Jfth  Ali.crnativc. 

Months. 

College    9 

Works   15 

College    21* 

Works   27 

Total    72 


struction  enables  her  to  have  exccijtionally  large  hatclus  witliuul 
interfering  with  her  strength,  and  thu  double  shell  practically 
makes  her  unsinkablc  in  case  of  collision.  In  outer  appearance, 
and  as  to  space  on  deck  for  dealing  with  the  discharging  of 
cargo  and  the  working  of  the  ship,  she  is  the  same  as  "any 
ordinary  vessel.  The  cargo  holds  have  been  so  arranged  that 
they  arc  free  fi'om  any  obstruction  such  as  beams  and  ))illars, 
making  her  an  ideal  bulk-cargo  steamer.  Three  derrick  masts 
are  so  arranged  as  to  carry  twelve  derricks  and  gaffs.  The 
most  notable  feature  of  the  arrangements  for  discharging  the 
coal  consist  of  fourteen  winches,  si.K  being  ordinary  and  eight 
special  whipping  winches,  worked  by  a  continuotis  shaftiiii4' 
along  each  side  of  the  hatch  coamings,  with  small  drums  al 
intervals,  all  worked  by  one  comijound  condensing  engine 
ainidsliips  driving  these  .shaftings  at  a  high  speed,  and  by  means 
of  the  small  whipping  drums  enabling  14  gangs  of  men  to  whip 
the  coal  out  of  the  holds  in  baskets  and  tip  the  contents  of 
the  same  into  barges  alongside.  These  arrangements  are  ealc\i' 
lated  to  discharge  a  cargo  of  over  3,000  tons  in  eight  hour.-. 


Total 


lacluding  thi'ee  months'  holiday 
in  snninicr. 


NEW  TYPE  OF  STEAMER. 

LAUNCH  AT  MIDDLESBROUGH. 

Among  the  most  notable  types  of  steamers  which  have  been 
laimched  this  year  in  the  steamship  Hedwig  Heidmanu,  which 
has  been  built  by  Sir  Eailton  Dixon  and  Company  Limited, 
Cleveland  Dockyards,  Middlesbrough-on-Tees,  to  the  order  of 
Mr.  H.  W.  Heidmanu,  of  Altona,  Hamburg,  one  of  the  principal 
coal  merchants  in  the  latter  city. 

This  vessel  is  built  for  cariying  coals  from  the  Scotch 
collieries  on  the  Firth  of  Forth  to  Hamburg,  and  is  especially 


r  ■ 

THE  "HELIWIG  HEIUMANN,'  BUILT  CY  8IU  UAVlTON  DIXON  AND  COMPANY  LIMITKU,  WITH  BALLAST  TANKS  ON  THE  HAKHOWAYd 

PATENT  SYSTEM. 


adapted  for  this  trade  by  many  peculiarities  of  her  construction 
and  outht. 

She  is  built  to  Harroway's  patent,  and  the  leading  dimensions 
are;  Length  over  all,  300  ft.;  beam,  40  ft  6  in.;  depth  moulded, 
22  ft.;  and  she  will  carry  about  3,200  tons  on  a  mean  draught 
of  17  ft.  4.1  in. 

The  most  remarkable  feature  about  her  is  that  for  size  of 
ship  she  will  carry  more  water  ballast  than  any  other  ship  afloat, 
amounting  in  all  to  over  1,400  tons,  which  is  carried  in  such 
a  jiosition  that  she  will  be  a  remarkably  easy  shiji  in  heavy 
weather,  the  propeller  being  always  submerged  iu  either  light 
or  loaded  trim.  The  upper  structure  is  so  designed  that  the 
inner  .shell  plating  and  frames  are  carried  up  to  the  deck  in  a 
diagonal  line  fore  and  aft,  and  a  superstructure  is  btiilt  on 
to  this  containing  the  water  ballast,  carried  to  the  side  of  the 
vessel,  thus  making  her  a  very  strong  ship.  The  diagonal  inner 
shell  makes  the  vessel  a  complete  self-trimmer,  and  the  con- 


Thc  vessel  is  also  fitted  with  comiilcte  electric  light  installation 
for  discharging-  purposes,  so  that  the  work  of  discharging  can 
be  carried  on  night  and  day.  Engines,  having  I'ylinders  20^  in., 
34  in.,  and  56  in.,  by  the  North-E;isterii  Marine  Engineering 
Company,  Sunderland,  are  placed  amidships,  and  are  estimated 
to  drive  the  vessel  a  speed  of  ten  knots. 

It  will  thus  be  seen  that  this  is  the  most  efficient  and  economical 
type  of  steamer  which  has  been  yet  built,  especially  adapted 
too  for  coal,  grain,  and  ore  trade.  The  most  interesting  point 
commercially  is  the  fact  that  the  net  register  in  this  type  of 
vessel  may  be  less  than  one-third  of  the  dead  weight — i.e..  the 
vessel  will  carry  a  3,200  dead-weight  cargo  of  coal  on  a  net 
register  of  about  1,000  tons,  and  this  constitutes  the  lowest 
register  of  any  description  of  full-decked  ship. 

The  vessel  has  been  built  to  the  highest  class  of  Germauischer 
Lloyd,  under  the  inspection  for  the  owners  of  Herr  Stammell, 
of  Hamburg. 


60      THE  PRACTICAL  ENGINEER  -ENGINEERS'  GAZETTE  SUPPLEMENT. 


Barrow-in-Furness.— ,Tho  dopre-ssiou  in  ihe  licmatitf 
{)i<f-iroii  ti'iulc  hiis  iiicroasccl,  owing'  to  the  fiU't  that,  as  th,' 
stool  mills  arc  stopped  for  the  holidays,  makers  have  found  it 
uecessary  to  damp  down  the  furnaces  which  have  been  feeding 
steel  makers  with  metal.  Iron  ore  is  greatly  depressed,  and  is 
selling  at  its.  per  ton  for  good  average  sorts,  compared  with 
12s.  at  the  beginning  of  the  year.  Steel  makers  have  only  orders 
in  hand  for  small  parcels,  even  in  the  heavy  classes,  and  prices 
arc  easy.  Shipbuilders  and  marine  engineers  are  quiet,  but 
have  orders  in  hand  which  will  make  them  busier.  Coal  aud 
coke  are  very  weak,  and  the  consumption  is  very  small.  Shipping 
is  quiet,  and  exports  of  iron  and  steel  are  comparatively  low. 

Birmingham. — Manufacturers  hail  with  great  satisfaction 
the  prospect  of  relief  in  regard  to  the  coal  bill.  The  decision 
of  Lord  James  of  Hereford  that  wages  in  the  federated  area 
should  be  reduced  by  5  per  cent  has  been  followed  by 
notice  of  a  similar  reductiou  in  the  coalfields  covered 
by  the  South  Staffordshire  and  East  Worcestershire  Coal 
Trade  Wages  and  Conciliation  Board.  This  will  take 
clicct  from  the  last  making-up  day  in  the  present  year. 
Steel  makers  have  been  kept  fairly  regularly  engaged.  Business 
is  jjartially  distributed  in  the  engineering  trades,  the  electrical 
branch  maintaining  the  greater  activity.  Machinists  have  been 
rather  badly  off  for  orders  except  a  few  who  specialise  in 
particular  types.  Ironfounders  have  had  a  steady  volume  of 
trade.  Pumps  for  mining  and  irrigation  purposes  have  been  in 
good  rcciuest,  and  carriage  building  shops  have  been  kept  in 
good  employment.  Axletree  makers  have  reached  a  period  of 
(|uietude.  Carriage  springs  and  axles  are  in  brisk  demand.  In 
the  gun  trade  the  sporting  branch  has  been  detrimentally 
affected  Ijy  the  wet  season  and  Belgian  competition.  The  dearth 
of  employment  in  the  military  branch  is  slightly  mitigated,  \mi 
the  long  preparation  entailed  by  the  re-modelling  of  the  service 
jiHi'  keeps  a  large  number  of  hands  and  much  costly  machinery 
idle.  Constructive  material  has  been  in  good  demand,  'i'hc 
brass  trades  have  continued  dull  to  tiie  close  of  the  season. 
Generally  speaking,  the  hollow-ware  trade  has  lieen  disappoint- 
ing, particularly  the  home  trade.  I>lcctro-pla1es  have  experienced 
a  diminution  of  demand. 

Cardifl'. — The  steam-coal  market  was  closed  on  Thursday 
until  Monday.  Many  collieries  have  been  working  irregularly 
owing  to  lack  of  wagons.  The  finished  iron  and  steel  trade 
continues  witlumt  improvement.  Tlie  lack  of  orders,  due  to 
foreign  competition  and  other  causes,  is  having  a  disastrous 
effect  locally.  Three  of  the  large  sleel  works  have  closed  for 
a  week,  and  others  are  operating  irregularly.  Tin-iilate  prices 
remain  weak,  with  little  business  i)assing. 

Glasgow. — The  iinnual  shijibuilding  rclunis  for  the  Clyde 
arc  now  complete,  and  these  show  thai  I'GO  vessels  of  J-54-,739 
tons  were  launched  during  the  year,  as  compared  with  312 
vessels  aggregating  .318,270  tons  in  lyU2.  The  work  on  liand 
is  much  less  than  a  year  ago.  The  only  important  contract 
leported  is  for  a  large  steamer  for  Messrs.  P.  Henderson  and 
Company's  Glasgow,  Liverpool,  and  liangoon  service,  placed 
with  a  Dumbarton  firm.  Some  progress  can  at  last  be  reported 
in  connection  with  the  movement  for  a  close  working  agree- 
ment among  the  Scotch  steel  makers.  At  a  meeting  of  the 
Conciliation  Board  for  the  regulation  of  wages  in  the  .steel 
trade,  the  employes  intimated  their  willingness  to  accept  a 
reduction  of  5  per  cent  on  present  wages  on  condition  that  it 
bo  shown  on  examination  of  the  contract  books  that  the  selling 
])rice  of  ship  plates  during  December  was  £,5  10s.  per  ton  or 
under,  the  reduction  to  take  place  fro)ii  the  conimenccment  of 
work  in  .lanuary.  The  malleable  iron  trade  remains  depressed. 
The  only  bright  spot  during  the  week  has  been  the  pig-iron 
warrant  market.  In  all  other  departments  of  trade  business  at 
the  moment  is  being  confined  to  the  clearing  off  of  contracts. 
Coal  has  continued  firm. 

Newcastle-on-Tyne. — The  coal  market  has  improved. 
Households  and  manufacturing  coals  are  very  steady.  The 
copper  market  is  quiet.  Lead  is  firm,  and  red  maintains  its  price 
at  Jil3  15s.  per  ton.  Chemicals  are  in  steady  demand  for  the 
seasan.  The  firebrick  trade  is  dull,  and  stocks  at  some  of  the 
Tyuesido  yards  are  rather  heavy  for  the  season.  Fair  shipments 
are  being  made  in  the  iron  trade.  Hematite  iron  is  dull.  In 
the  shipbuilding  trade  the  men  have  practically  agreed  to  a 
reduction  in  wages,  without  which  some  of  the  employers  could 
hardly  have  fulfilled  new  orders  at  a  profit.  Several  important 
crane  orders  have  been  received  by  the  Elswick  firm,  and  a 
Marseilles  firm  has  placed  an  order  at  Wallsend  for  a  large 
vessel  to  cost  about  ^39,000. 


"Wolverhampton.— A  stronger  tone   is  observed  in  the  i 
pig-iron  Ijranches.      The  manufacturers  of  the  best  classes  of 
finished  iron    have  no  cause  for  complaint.       Best  bars  for  1 
engineers'  constructive  material  and  heavy  steel  are  in  satis-  ' 
factory  request.    Sheet  orders  are  deferred,  and  the  smaller  j 
classes  of  iron  bought  by  merchants  arc  slow.    The  electrical  I 
firms  announce  the  receipt  of  extensive  contracts,  large  pipe 
castings  for  sewerage  and  waterworks  extensions  are  in  demand, 
and  bliR   brick  makers  have  taken  considerable  orders.  The 
coal  trade  is  quiet  for  the  season. 

Sheffield.— In  the  heavy  steel  branches  some  of  the  principal 
departments  have  worked  off  all  the  orders  on  hand.      It  is 
feared   that   work   in   connection   with   war   aud  shipbuilding 
materials  and  heavy  forgiugs  and  castings  for  general  purposes 
will  bo  at  a  low  ebb.    The  railway  companies  are  still  practising 
the  greatest  economy  in  the  adding  of  new  wagons  aud  other 
rolling    stock    to    their    resources,    and,   with    a   prospect  of 
diminishing  traffic,  it  is  not  likely  that  the  demand  for  tyres, 
axles,  and  springs  will  exceed  moderate  dimensions.    There  is 
little  movement  in  the  pig-iron  trade.    There  is  a  good  demand  ' 
for  high-speed  tool  steel,  and  the  briskness  at  the  agricultural  I 
implement  works  of  the  district  is  having  a  beneficial  effect 
uiKin  the  Sheffield  establishments  where  steel  parts  for  those  | 
machines  are  made. 


WiKKLES.s  Ti' LBGKAi'HY. — Tlic  latejt  reported  application  of  I 
wiicless  telegraphy  for  marine  protection  is  that  of  equipping 
the  seagoing  American  tug  Savage  with  De  Forest  wireless 
system,  by  which  it  is  possible  for  the  tug  to  be  in  communica- 
tion wilh  tlie  shore  throughout  her  voyage  between  Boston 
and  the  Chesapeake  cajses.  In  case  of  barg.'s  breaking  away 
in  a  heavy  gale  the  tug  will  be  able  to  send  a  message  ashore  : 
for  assistance. 

GEjJiBAL   GiiEEi.Y,   (spcakiug    on    wireless    telegraphy  at   a  j 
meeting  in  New  York,  said  that  he  doubted  if  wireless  messages 
wi.uld  ever  be  able  to  cross  the  Atlantic  Oce.in,  as  the  United 
States  had  failed  to  get  a  system  to  transmit  messages  between 
St.  Michaels  and  Nome  in  Alaska,  a  distance  of  100  miles. 

The  cock])it  of  the  Victory,  in  which  Nelson  died,  is  to  be 
lighted  l)y  electricity,  the  supply  being  issued  from  storage 
batteries.  Is  it  really  worth  while  to  make  the  innovation? 
The  whole  shi])  teems  with  associations  of  Nelson,  and  it 
certainly  seems  incongruous  to  furnish  his  death-place  with  the 
electric  light. 

DuKiNG  last  month  the  first  of  a  series  of  experiments  in 
the  working  of  the  De  Forest  system  of  wireless  telegraphy 
has  been  carried  on  with  very  successful  results  between  Howth 
(near  Dublin)  and  Holyhead.  Messages  were  transmitted  at 
the  rate  of  from  30  to  35  words  a  minute  from  Howth  to  Holy- 
bead,  where  representatives  of  the  Post  Office,  War  Office, 
and  Admiralty  Jiad  assembled  'to  witness  the  experiments. 
The  electric  power  was  generated  by  a  small  2  horse  power 
petrol  engine  producing  electricity  at  500  volts  pressure,  which, 
by  means  of  transformers,  was  raised  to  20,000  volts. 

The  submarine  fog  signal  of  the  late  Elisha  Gray  and  Mr. 
A,  J.  Mundy  has  been  tried  by  the  Metropolitan  Steamship 
('ompany,  and  the  officers  found  they  could  locate  the  Boston 
lightship  at  a  distance  of  three  miles  or  more  when  approach- 
ing at  the  full  .speed  of  16  knots.  The  method  consists  in 
ringing  a  submerged  bell  at  the  lighthouse  by  electricity.  The 
sound  travels  through  the  water  and  imjiinges  on  two  receivers, 
one  on  each  side  of  the  ship,  in  connection  with  a  telephone 
box  in  the  wheclhouse.  The  observer  listens  in  the  telephone, 
and  moves  a  switch  to  right  or  left,  until  he  ascertains  on  which 
side  the  sound  is  loudest — that  is  to  say,  on  which  side  of  the 
vessel  the  distant  bell  lies.  By  a  little  manoeuvring  the  captain 
can  get  his  direction  with  accuracy. 

The  French  Senate,  at  its  meeting,  passed  the  first  reading 
of  a  bill  authorising  the  Government,  under  certain  conditions, 
to  expend  about  .£920,000  for  the  laying  of  submarine  telegraph 
cables  to  connect  Brest  with  Dakar;  Madagascar  with  the 
Island  of  La  Reunion,  and  the  latter  with  Mauritius;  and  a 
fourth  cable  to  be  laid  from  Saigon  to  Pontianak,  in  Borneo, 
touching  at  Poulo-Condor. 

Natal  Harbour  Department. — The  tender  of  Messrs.  Green- 
wood and  Batley  Limited,  for  three  sets  of  4  kilowatt  De  Laval 
turbine  dynamos  for  lighting  the  suction  dredgers  Curlew, 
Ibis,  and  Water  Rat  has  been  accepted  by  this  department. 
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LIVERPOOL  MARINE  ENGINEERS  AND  NAVAL 
ARCHITECTS. 

The  aiiuual  cliuuer  uf  llie  Liverpool  Marino  Engineers  and 
Naval  Architects  was  held  at  tlio  Exchange  Station  Hotel,  on 
December  20th.  Mr.  Chris.  Geddes  (ijresident  of  the  associa- 
tion) occupied  the  chair,  and  was  supiJorted  by  Messrs.  Henry 
H.  West,  M.I.Mech.E.  (vice-chairman),  W.  J.  VVillett  Bruce, 
E.N.R.  (White  Star),  Arthur  J.  Maginuis,  M.I.Mech.E., 
W.  G.  B.  Alder,  M.I.Mech.E.  (Elder,  Dempster),  R.  W. 
Armistead  (lion,  secretary  and  treasurer),  R.  Hirst  (engineer- 
iu-cbief  to  Lloyd's),  T.  L.  Milncr  (president  of  the  Liverpool 
Engineering  Society),  R.  C.  F.  Aunett  (hon.  secretary  of  the 
Liverpool  Engineering  Society),  Major  Strachan,  R.S.O.,  J.  W. 
Hawley  (Leeds  Forge  Company),  J.  Petree  (Lloyd's  Register), 

E.  Mountfield  (John  Bacon  Limited),  Tarbuck,  George 
Harradon,  Trevitt,  John  Harradon,  Gregory,  C.  E.  Sinclair 
(Belfast  Steamship  Company),  Shaw  Browne,  AV.  Harris 
(engineer-iu-chief  to  the  Board  of  Trade),  D.  Colquhoun 
(Board  of  Trade),  Lieutenant  Sparkes  (Royal  Navy),  Robin- 
son, Neville  Evans  (Leyland  Line),  Wilson,  P.  Tod,  W.  E. 
Whitnall,  E.  Sandars,  T.  Jones,  Scott,  Welsh,  R.  Hughes, 
AV.  G.  Oglethorpe,  John  Little,  R.  AVatt,  Moore,  Blackburn, 
J.  Crawford  (Workman,  Clark,  Belfast),  F.  A.  Hitchmougli, 
Loughlin  Murphy,  Thomjjson,  jun.,  AV.  P.  Thompson,  D. 
Bremner,  Deighton,  J.  Kinghorn,  AA'^haley,  Chapman,  B. 
Eathmell,  AV.  Barnes,  AV.  Rouse,  J.  Barnes,  G.  AVinter,  C.  F. 
Holt,  Plumpton,  AValsh,  Sibun  (Lloyd's  Register),  AVright, 
Lambert,  Hamilton,  H.  Dixon  (Board  of  Trade),  J.  B.  AVilkie 
(African  SteamshiiJ  Company),  S.  A.  G.  Nash  (Lloyd's),  D.  D. 
Wyles,  T.  Robertson,  Hysloji,  John  Dahl  (Lamport  and  Holt), 
H.  T.  Boothroyd,  J.  M'Kenzie,  John  Dykes  (Lloyd's),  Miirdocli, 
Clay,  Hayes,  Barber,  Boyle,  Allen,  A.  Mindo,  A.  Currie,  T. 
Darby,  John  Gray,  AVood,  Armstrong,  Campbell,  AVcstharn, 
T.  W.  Armistead,  C.  J.  Davidson  (Lloyd's),  Lewis,  Brew, 
M'Conwell,  D.  Gibson  (Lancashire  and  Yorkshire  Railway 
Company),  D.  Quiggin,  George  RoUo,  sen.,  George  Holliday, 
Malcolm  Rollo,  G.  O'Brien  Hamilton,  Blackburn,  Griffiths, 
G.  E.  Brace,  O.  A.  Bley,  Grey,  T.  Sumner,  sen.,  J.  Douglas, 
Grant,  J.  AV.  Pickering,  J.  Pickering,  jun.,  H.  AA'^atson, 
Pickering,  Collard,  Cajjtain  AValsh  (C.  P.  Railway),  D.  AA'ilsou, 
Captain  Chubb,  C.  H.  AVest,  G.  AV.  Butterworth  (C.  P. 
Railway),  R.  AA^atsou  (M'Andrew's  Line),  Richardson,  C.  B. 
NichoUs  (British  Corporation),  AV.  J.  Sergeant  (Allan  Line), 
J.  Fisher  (AA'elsford's),  Coleman,  John  Storey,  C.  Nelson, 
Taylor,  Smart,  A.  C.  Hay,  Rogers,  A.  R.  T.  AVoods  (H.  and  AV. 
Nelson),  Fisher,  Peter  M'Greggor  (Lloyd's),  J.  Reney  Smith, 

F.  Graham,  Tardrew,  J.  Edmiston,  jun.  (Inch  Line),  A. 
Truswell,  John  Hay,  D.  Beatson  (AA^.  Johnston  and  Conijjany), 
Fisher,  Daglish,  J.  M.  Drake  (F.  H.  Powell),  Christie  (Man- 
chester Pontoon  Company),  AV.  Law,  jun.,  AV.  C.  Chowu, 
Captain  A.  Grayson,  Captain  Burton  (L.  a)id  Y.  Drogheda 
Line),  R.  AV.  Hall,  J.  Fiockliart  (Cork  Steainship  Company), 
AA''.  Law,  sen.,  Anderson,  Charles  Crichton,  Newall  (American 
Line),  Millar,  J.  Bowie  (Langland's),  Koller,  Hulme,  Hodgson, 
Mason,  Gilman,  AVright,  Peter  Duff,  H.  A\\  L.  Shubrook, 
Modrell,  C.  T.  Ramsay,  Newall,  A.  Duff,  Captain  Graves 
(Houston  Line),  D.  Brown,  Robinson,  George  Rollo,  jun., 
Griffiths  (Donald  Currie),  Heard,  AVilliam  AVallace,  jun.,  James 
AVallace,  Cox,  John  Taylor,  AVatsou  (Lloyd's).  Ashton  (Lloyd's), 
John  Sumner,  T.  B.  Stott,  T".  Sumner,  jun..  Spark  (Admiralty 
surveyor),  J.  H.  Page,  AV.  Martin-Davey,  .lames  Bremner,  R. 
Kinghorn,  ('assidy,  George  Thompson,  and  Harding. 

During  tiie  evening  several  short  but  interesting  speeches 
were  made,  dealing  more  especially  with  the  navy  and  army. 


Mk.  Anton  Geokg  Schaeffek  died  on  the  14th  December, 
1903,  at  his  residence  in  AA^oodbine  Avenue,  Gosforth,  near 
Newcastle.  At  the  time  of  his  death  he  was  engineer-surveyor 
for  the  North-East  Coast  district  for  the  Bureau  Veritas.  He 
gained  his  initial  experience  with  Robert  Stephenson  and  Co., 
of  Newcastle,  and  rose  to  be  head  of  the  marine  department. 
He  was  highly  respected,  especially  by  those  with  whom  his 
duties  brought  him  into  contact. 

In  view  of  the  controversy  in  the  United  States  Board  of 
Construction  respecting  the  speed  of  the  two  new  13,000  ton 
battleships  for  which  tenders  have  been  submitted,  the  Depart- 
ment will  rigidly  enforce  the  specifications  in  this  regard.  If 
the  speed  falls  below  17  knots  and  exceeds  16tV  knots  an  hour 
tlie  vessels  will  be  accepted,  so  far  as  speed  is  concerned,  at  a 
reduced  price,  the  reduction  being  at  the  rate  of  50,000  dollars 
a  ^  knot  deficiency  of  speed  from  17  to  16i^  knots,  and  at  the 
rate  of  100,000  dollars  a  J  knot  deficiency  of  speed  from  16J 
to  16j  knots.  If  the  speed  falls  below  16^  knots  an  hour  tlie 
vessels  will,  at  the  discretion  of  the  Secretary  of  the  Navy,  be 
rejected  or  accepted  at  a  reduced  price,  to  be  agreed  upon  by 
the  Secretary  and  the  contractor.  In  case  of  rejection,  any 
money  that  may  have  been  paid  the  contractor  on  account  shall 
be  refunded. 


Enginiseb  COMMANDv,KS. 

G.  F.  H.  Till)r  )ok  to  Fire  Queen,  for  New  Zealand,  to  date 
Novenibsr  18th. 

J.  T.  Purkis  to  Hotsjnir,  and  for  duties  in  reserve  at  Bermuda, 

to  date  November  24tli. 
,T.  \\'.  Pleming  to  Monmouth,  to  date  December  2nd. 
C.  A.  Moore  to  Fire  Queen,  for  Sultan,  to  date  December  3rd. 
AV.  Hines  to  King  Alfred,  to  date  December  22nd. 
J.  S.  AA'atch  to  Glory,  on  re-commissioning. 
J.  L.  Mitchell  to  Pembroke,  for  Repulse,  undated. 
C.  Underbill  placed  on  tli"  retired  list,  to  date  December  10th. 

Engineer  Lieutenants. 

F.  AV.  E.  Joie  to  Fire  Queen,  foi'  Sultan. 

H.  AV.  Heyes  to  Fire  Queen,  for  I'etrel. 

J.  S.  Massey  to  Fire  Queen,  for  Success,  and  A.  H.  Moysey  to 
Mersey,  to  date  November  18th. 

A.  E.  Cox  and  C.  G.  AA'arc  to  Furious,  to  date  Deceml)er  3rd. 
AA^.  R.  Parker  to  A'ivid,  for  Highflyer,  to  date  November  2)th. 
J.  T.  C.  Rutland  to  Pembroke,  for  Sutlcj,  to  date  November  28tii. 
AA'^.  H.  Meaders  to  Bonaventure,  to  date  December  3rd. 

AV.  Edwards  to  Fire  Queen,  for  Invincible,  to  date  November 
24th. 

AV.  H.  Pratt  and  H.  R.  S.  Hughes  to  Monmouth,  to  date 
December  2nd. 

AV.  G.  Ludgate,  G.  Northey,  and  F.  L.  Crook  to  Berwick,  to 

date  December  9th. 
T.  E.  T.  Lilburn  to  Pembroke,  for  Amethyst,  to  date  December 

3rd. 

B.  J.  AVatkins  to  Pembroke,  for  Sans  Pariel,  undated. 
F.  H.  Lister  to  Forinidal)le,  to  date  November  lOtli. 

J.  S.  Constable  to  Fire  Queen,  for  December  6th. 

O.  R.  Paul  to  Fire  Queen,  for  cliarge  of  gunboats,  etc.;  H.  AV. 

Harris  to  Fire  Queen,  for  LJrilliant;    G.  Pascoe  to  Mars; 

E.   AA^   Chamberlain  to  Northampton,   for  Cleopatra;  A. 

Brown  to  AV^arrior,  for  Dove;  H.  G.  Sumnierford  to  Pem- 

Inoke,  for  Circe;  P.  H.  Mcynell  to  I'embroke.  for  Prince 

of  Wales;  J.  F.  Bushby  to  Fire  Queen,  for  Andromeda; 

and  H.  S.  Marley  to  Fire  Queen,  for  Invincible;  to  date 

December  3rd. 

J.  M.  Murray  to  Vivid,  for  King  Edward  VII.,  to  date  Decem- 
ber 4th. 

AV.  C.  Stevens  to  Pioneer,  on  re-coinmissioiiing,  to  date 
December  5th. 

A.  K.  Collings  to  Fire  Queen,  for  Melpomene,  and  T.  B.  lluddy 

to  A'ivid.  for  Blonde,  undated. 
W.  G.  Colqulion  to  King  Alfred,  to  date  December  22nd. 
F.  G.  lladdy  to  Glory,  on  re-commissioning. 

C.  Main  to  Ocean,  undated. 

J.  D.  AV.  H.  F.  Cranley  to  Pembroke,  for  Quail,  and  W.  A. 

Donovan  to  Royal  Arthur,  for  Katooniba,  undated. 
P.  F.  Griffiths  to  Pembroke,  for  Carnarvon,  to  date  Decemlier 

2iid. 

11.  C.  W.  Peel  to  Porpoise,  H.  R.  Batclietor  to  Hibernia,  for 
Brisk,  C.  A^.  Eyre  to  Orion,  for  Locust,  and  A\'.  J.  Dixon 
to  Orion,  for  Cynthia,  to  date  December  1st. 

A.  E.  Travis  to  Jason,  on  commissioning. 

1".  D.  Churcli  to  Pembroke,  for  Gleaner,  to  date  December  17tli. 
H.  J.  Meiklejohn  to  Pembroke,  for  A'indictive,  to  date  January 
8th,  1904. 

F.  D.  Thomsctt  and  J.  H.  Hockeii  to  Pembroke,  for  Swift- 
sure  (new). 

G.  G.  Knight  and  A.  AV.  Maconochie  to  Pembroke,  for  Triumph 

(new),  and  R  AV.  Toman  to  Northampton,  to  date  Decem'ber 
11th. 

.1.  A.  Anderson  to  Audacious,  for  Greyhound,  to  date  December 
10th. 

C.  Broadbent  to  Spartan,  to  date  December  12th. 
P.  D.  Martell  to  Anson,  to  date  December  15th. 

Engineek  Sub-Lieutenant.s. 

H.  J.  Synionds  to  Furious,  to  date  December  3rd. 

R.  H.  G.  Boddy  to  Bonaventure,  to  date  December  3rd,  and 

to  Amphion,  for  passage  home,  uudaited. 
E.  Cole  to  Bonaventure,  undated. 
J.  AA^isdom  to  Berwick,  to  date  December  9th. 

A.  W.  J.  Turner  to  Monmouth,  to  date  December  2nd. 

B.  C.  Bowler  to  Edgar,  and  C.  L.  AVarren  to  Pembroke,  for 

Hecla,  to  date  December  3rd. 
R.  D.  Cox  to  Pioneer,  on  re-commissiouiug,  to  date  December 
5th. 

G.  AA''.  Bodel  to  Glory,  on  re-commissiouing. 
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1'.  Kocvc  to  Ami)liitrito,  and  E.  Grooves,  F.  J.  Pudiick,  aiul 
G.  E.  McEwen  to  King  Alfred,  undated. 

C.  L.  J.  Eisch  and  H.  L.  Hiuninoiid  to  King  Alfred,  to  date 

December  22iid,  and  to  Glory,  on  re-coni missioning. 
('.  ii.  F.  Le  W.  Koek  to  Kin,g-  Alfred,  to  date  December  22nd, 

and  to  Kiusha,  on  re-commissioning'. 
-V:  V.  Eldridgc  to  King  .Mfred,  undated  (temporary). 
JI.  A.  Pare  to  Fire  Queen,  for  Crescent,  to  date  December  8II1. 

Artifk'kb  Engineers. 

.V.  J.  Lambert  to  Bonaveuture,  to  date  December  3rd. 

F.  C.  Keast  to  Furious,  11.  W.  Kingston  to  Mars,  and  E.  L. 

Callovvaj'  to  Melampus,  to  date  December  3rd. 
II.  T.  Stanley,  J.  W.  Farrow,  and  F.  W.  Johnson  to  Berwick, 

to  date  December  9tli. 
A.   .Sheriff,  P.  .S.  Johns,  and  .\.  H.  Devereux  to  Monmouth, 

to  date  December  2iid. 
\.  Spier  tn  rciuliroke,  Inv  Swordfish;  C.  W.  Ward  to  Poii- 

broke,  for  Haughty ;    M.  J.  Hicks  to  Vivid,  for  Contest  ; 

and  A.  Jones  to  Trium])h.  for  Skate,  to  date  November 

Mth. 

A.  P.  Norris  to  King  .V.lfred,  to  date  December  22nd;   and  to 

Rambler,  undated. 
S.  Sylvester  to  Jason,  on  commissioning-. 

J.  Cook  to  Pembroke,  for  Opossum,  to  date  December  10th. 

Acting  Aetipiceb  Engineeks. 

D.  C.  Scott  to  Royal  Sovereign,  C.  Gib.sou  to  Dido,  and  A.J.  G. 

Roberts  to  Mars,  to  date  November  24th. 
S.  Leather  to  Diana,  to  date  November  30th. 
A.  E.  Pressy  to  Scylla,  for  passage  home,  undated. 
J.  W.  H.  E.  Williams  to  King  Alfred,  to  date  December  22nd. 
F.  T.  Norris  to  King  Alfred,  to  date  December  22nd,  and  to 

Glory,  on  re-commissioniug. 
\V.  J.  Pearce  to  King  Alfred,  undated. 
.1 .  Macdonald  to  Glory,  on  re-commissioning. 
F.  M.  Robinson  to  Albion,  undated. 
J.  H.  E.  Baines  to  Edgar,  to  date  December  7th. 

E.  J.  Trendall  to  Wallaroo,  undated. 

H.  Fishlock  to  Bacchante,  to  date  December  1st. 

Pkomotions. 

The  following  Chief  Engine-room  Artificers  have  all  been 
promoted  to  the  rank  of  Acting  Artificer  Engineers  in  His 
Majesty'.?  Fleet,  with  seniority  of  November  1st:  — 

A.  Thomas,  J.  S.  Woollett,  D.  C.  Scott,  A.  J.  Jenkins,  11.  H. 
Jnnior,  W.  J.  Smails,  R.  Quinton,  J.  P.  Cock,  W.  A. 
Cople.stone,  J.  H.  Fenton,  J.  Dorman,  A.  Pamely,  W.  E.  H. 
Turner,  AV.  J.  Pearce,  W.  Howes,  E.  E.  Stafford,  J.  Farrar, 

G.  E.  Booth,  H.  McKenzie,  H.  Fishlock,  J.  W.  Smith, 
E.  F.  Smith,  H.  Voaden,  H.  Evans,  J.  Forrest,  J. 
MacDonald,  AV.  J.  Southern,  J.  T.  Nause,  E.  J.  Trendell, 

E.  Daiis(m,   G.  Brown,   C.   S.  Marks,  W.  M.  Shepherd, 

F.  R.  Morris,  C.  Gibson,  C.  Vickery,  J.  H.  Seymour, 
J.  L.  Clierrie,  E.  Cox,  A.  Davey,  A.  Lavender,  F.  Ellis, 

H.  Blavliam,  A.  J.  J.  Roberts,  A.  E.  AVinter,  D.  W. 
Lloyd,  F.  M.  Robinson,  J.  D.  AVall,  J.  Anderson,  J.  H.  E. 
Baines,  A.  Silvie,  H.  Guildford,  and  A.  E.  Pressey;  S. 
Leather,  with  seniority  of  July  19th. 


On  Tuesday  afternoon,  December  15th,  submarine  boat  No. 
3  came  into  collision  with  a  Ryde  steamer.  It  appears  that  the 
boat  was  passing  A'ictoria  Pier,  Portsmouth,  and  the  steamer 
(  oming  out  of  harbour  made  for  this  same  pier.  This  brought 
her  right  across  the  submarine,  which  struck  her  just  by  the 
starboard  paddle,  and  "  went  a  good  way  in."  The  "fragile" 
submarine  was  none  the  worse,  hut  the  steamer  was  sufficiently 
injured  to  make  all  speed  fur  the  Ijeach,  where  she  remained. 
The  boat  was  running  awash  at  the  time,  with  her  "  lid  "  ojjen. 
The  impact  forced  her  nose  under  water  as  far  as  the  conning 
tower.  One  of  her  officers  jjromptly  shut  this  down,  so  that  had 
tlie  boat  gone  completely  under  she  would  not  have  suffered 
thereby. 

At  a  meeting  of  the  London  County  Council  recently  the 
Parliamentary  Committee  brought  up  the  Thames  River  Steam- 
boat'  Service  Bill,  1904,  which  seeks  to  establish  an  ifficieiit 
service  of  steaniiiDats  on  the  river,  and  for  that  purpose  to  take 
over,  administer,  and  alter,  wlure  necessary,  the  existing,  and 
also  to  construct  additional,  piers.  As  in  last  year's  bill,  com- 
pulsoiy  powers  of  acc(uisition  are  sought  over  Greenwich  Pier. 
The  bill  follows  the  lines  of  similar  bills  approved  by  the  council 
on  previous  occasions.  Tlic  bill  includes  an  estimate  of  capital 
expenditure,  amounting  to  ^6280, 000,  in  respect  of  the  .construc- 
tion of  steamboats,  and  the  accjuisition  of,  and  improvements 
at,  piers.  The  bill  wis  approved,  and  ordered  to  be  introduced 
in  the  usual  way. 


Ky  iVlAKKS  .v.\D  Clkuk,  Patent  Agents  and  Consulting  Engineers  18 
Southampton  Buildings,  London,  W.C.  ;  30,  Cross  Street,  Man- 
chester ;  and  13,  Temple  Street,  Birmingham. 

Oojiies  of  published  patent  spccificatiunn  will  he  forwarded  post  free 
for  one  shillimj  upon  application  being  sent  to  Messrs.  Marks  and 
Clerk  at  an;/  of  the  above  addresses. 

Apparatus  for  Indicating  at  a  Distance  the  Posi- 
tion of  a  Magnetic  Needle.  A.  PiEPEu  No.  2727 i,  of  1902.— 
In  the  improved  apparatus  selenium  cells,  proportional  in  size 
to  the  units  of  the  scale  adopted  for  the  compass,  are  arranged 
in  such  a  manner  that,  under  the  action  of  light  rays,  they 
will  be  capable  to  transmit  electric  currents  to  any  suitable 
receivers.  These  selenium  cells  therefore  merely  replace 
ordinary  contacts  or  the  like,  in  order  to  avoid  the  friction 
which  the  latter  cause,  the  action  of  the  cells  depending  solely 
on  their  exposure  to  light  rays.  In  tig.  1  four  cells  A  arc 
used,  which  are  placed  at  the  circumference  of  the  compass  in 
order  to  prevent  interference  between  the  cells  when  exposure 
to  light  takes  place.  The  cells  arc  arranged  on  a  ring  inside 
the  compass  box,  and  the  apertures  B  are  in  the  compass  card. 
The  light  falls  through  these  apertures  on  to  one  of  the  cells 
from  a  source  not  illustrated  in  the  drawing.  AVith  this 
arrangement  the  movable  current  conductors  required  by  reason 
of  the  Cardan  suspension  of  the  compass  on  its  gimbals  might 
interfere  with  the  free  movement  of  the  compass  box,  so  the 


g      no.  /. 


Specification  No.  27274,  of  1902. 

form  showji  in  fig.  2  is  therefore  adojjted,  the  external  selenuim 
cells  and  the  source  of  light  not  being  illustrated.  To  the 
tight  apertures  B  in  the  card  of  the  first  form  of  construction 
there  correspond,  in  the  second  eight  reflective  strips  B  arranged 
on  the  card,  onto  which  light  falls  through  apertures  C  in 
the  cover  plate,  so  that  it  is  reflected  to  one  of  the  four  selenium 
cells  outside  the  compass.  If  the  illuminated  surface  of  one 
cell  is  insufficient,  several  cells  arranged  in  relatively  corre- 
sponding jiositions  and  connected  in  parallel  can  be  used.  As 
the  compass  card  rotates,  the  various  cells  are  successively 
cxjiosed  to  the  light  rays,  in  the  first  arrangement  described 
in  that  order  in  which  the  a2)ertures  in  the  compass  card  are 
moved  opposite  the  cells  in  the  compass  box,  and  pass  over  one 
of  these  four  cells;  and  in  the  second  arrangement  described 
in  that  order,  in  which  the  mirrors  on  the  compass  card  pass 
the  apertures  in  the  cover  of  the  compass  box,  and  get  in  line 
with  one  of  these  fovr  apertures.  Currents  are  consequently 
discharged  through  the  respective  circuits  in  which  the  cells 
are  placed. 

Water-tight  Bulkhead  Doors.  A.  Robebtson.  No.  2865s, 

of  1902. — The  invention  relates  to  water-tight  doors  of  the 
class  in  which  the  door  is  forced  into  close  contact  with  the 
door  frame  on  the  completion  of  the  traverse  over  the  doorway 
in  order  that  undue  friction  and  wear  during  the  closing  opera- 
tion may  be  avoided.  The  bulkhead  door  A  is  adapted  to 
close  against  a  metallic  face  on  the  door  frame  B,  secured  to 
the  bulkhead  C.  It  is  formed  at  each  side  with  a  concave  or 
tubular  recess  D,  extending  through  tlie  length  of  the  door, 
and  into  each  of  these  recesses  is  fitted  a  vertical  rock  shaft 
or  tube  E,  having  a  groove  in  one  side  whereinto  fits  a  pro- 
jecting feather  on  the  inner  side  of  the  fixed  door  frame  B. 
Upon  each  vertical  shaft  E  is  a  projecting  snug  or  crank, 
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which  is  connected  by  a  link  F  to  i\n  internally  screw-threaded 
sleeve  or  socket  G,  wherein  is  siTcwed  the  end  of  a  transverse 
shaft  H,  carried  in  bearings  I  on  the  back  of  the  door  A,  the 
ends  of  the  shaft  having  the  one  a  right-handed  screw  thread, 
and  the  other  a  left-handed  thread,  so  that  on  rotation  of  the 


(a 
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Specification  No.  286."i8,  cf  1902. 

transverse  shaft  H  the  sleeves  or  sockets  G  are  drawn  towards 
each  other  or  pressed  apart,  whereby  the  vertical  shafts  E  are 
tnrned  or  rocked,  and  owing  to  the  engagement  of  the  groove 
in  each  with  the  corre.sponding  projecting  flange  or  feather  on 
the  door  frame  the  door  A  is  pressed  home  against  or  drawn 
away  from  the  bearing  face  on  the  frame. 

Ships'  Propellers.  G.  M.  Williams.  No.  15122,  of  1903. 
The  dmm  A,  upon  which  the  blades  B  are  mounted,  is  provided 
with  an  air-tight  space,  by  which  the  weight  of  the  drnm  is 


u 
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Bpeeifioation  No.  1.5422,  ot  1903. 

taken  from  the  propeller  shaft.  A  cone  C  is  provided  at  the  rear 
of  the  drum  to  prevent  cavitation,  while  a  fixed  shield  D  is 
provided  in  front  of  the  drum,  so  as  to  guide  the  water  across 
its  periphery. 


Screw  Propellers.  A,  C.  J.  H.  McIntosh.  No.  3965,  of  1903. 
,A  screw  propeller  is  formed  with  the  blades  mounted  on  the 
hub  at  an  angle  of  4.5  deg.  to  the  plane  of  the  a.xis  of  the  screw. 


Syeoiaciition  No.  3965,  of  1903 

for  the  purpose  of  increasing  the  efficiency  of  the  propeller,  and 
lessening  the  liability  of  the  blades  to  become  damaged  through 
racing,  or  from  any  other  cause. 

System  of  Submarine  Communication.   Si.mon  Lake. 

No.  19283,  of  191)3. — .V  submarine  b.oat  adapted  to  descend  and 
travel  upon  the  water  bed,  provided  with  a  liottom  door  to  the 
diver's  compattment,  containing  a  telephone.  An  end  of  the 
conductor  cabl?  .V,  constituting  the  main  line  of  communica- 
tion, is  led  at  each  submerged  station  through  a  stuffing  bo.\  1! 
into  a  junction  box,  sealed  from  the  external  water,  and  having 
binding  posts,  to  which  the  ends  (jf  the  component  wires  C  of 
the  cable  are  led,  and  by  means  of  which  they  are  coiinerted 
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Speciacatlon  No.  19288,  of  1903. 

with  the  ends  of  the  comijonent  wires  D  of  the  flexible  branch 
cable  or  terminal,  which  is  led  outwardly  from  the  junction  box 
through  a  second  stuffing  box  B,  and  passed  through  apertures 
in  the  anchor  E,  and  is  botind  at  intervals  by  rings  or  straps 
to  the  anchor  cable  F,  the  compound  cable  thus  formed  being 
led  upwardly  into  the  divei's  compartnunt  of  the  boat,  where 
the  ends  of  the  wires  are  connected  to  the  telephone,  while  the 
anchor 'cable  F  is  made  fast  to  a  cleat  or  other  suitable  fasten- 
ing device  in  the  diver's  compartment,  or  upon  the  exterior  of 
the  hoat. 
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Hauling  Winches  for  Fishing  Lines.    L.  s.  Lausen 

AND  J.  T.  Wold.  No.  22478,  of  190.3.— Pulleys,  over  which 
the  line  is  hauled,  are  joiirnalled  horizontally,  and  freely  sus- 


SrecifioaWon  No.  2247S,  of  19l3. 

pended  in  a  plate;  this  plate  is  fixed  to  a  support  or  stand 
above  which  is  ananojed  the  driving  mechanism  for  the  pulleys. 
This  haulino;  winch  is  adapted  to  he  operated  by  hand  or  steam 
power. 

Ship's  Propeller.  Z.  R.  Von  Limbeck.  N,\  23068,  of  1903.— 
A  fish-tail  propeller  for  ships,  which,  instead  of  a  screw  pro- 


Specification  No.  23068,  of  1903. 

peller,  is  arranged  at  the  stern  part  of  a  vessel,  and  in  making 
alternate  oscillations  to  starl)oard  and  to  port  produces  a  pro- 
pelling motion  in  the  way  of  the  caudal  fin  nf  a  fish. 


By  order  of  the  General  Board  of  Merchant  Shipping  and 
Commercial  Harbours,  the  depth  of  the  port  used  by  coasting 
vessels  at  Cronstadt  is  to  be  increased  to  12  ft. 

An  electrical  engineers'  department  is  being  organised  at 
Devonport  Dockyard.  It  will  be  'distinct  from  other  depart- 
ments, and  will  have  at  its  head  Mr.  Leky,  who  has  just  com- 
pleted a  special  course  of  study. 

Professor  A.  H.  Phillips,  demonstrator  in  mineralogy  at 
Princeton  University,  has  completed  a  series  of  experiments 
with  minerals  collected  in  the  State  of  Utah.  He  declares  that 
from  twenty-five  pounds  of  carrolite  he  obtained  a  sample  of 
radium  whose  activity  is  1,500  compared  with  7,000  obtained 
from  European  ores.  Professor  Phillips  states  that  this  strength 
which  he  has  obtained  is  sufficient  for  many  practical  purposes. 

What  is  said  to  be  the  largest  and  most  powerful  tugboat 
ever  built  for  the  Mississiijpi  River  was  recently  constructed 
at  Dubuque,  Iowa,  for  use  in  taking  down  river  the  immense 
fleets  of  coal  barges.  She  is  the  usual  stern-wheel  typo  of 
steamer,  but  in  size  much  larger  than  any  boats  yet  built,  her 
overall  length  being  318  ft.  The  hull  is  built  of  steel  from  the 
boiler  deck  down,  the  general  dimensions  being  as  follows: 
Length  of  deck,  277  ft.;  beam,  61ft.;  depth,  7  ft. 


Mannheim.— New  York,  Nevember  29th :  German  steamer 
Mannheim,  from  Philadelphia  for  Rotterdam,  which  put  in  here 
on  Friday  with  a  steam  pipe  damaged,  completed  repairs 
yesterday  and  proceeded. 

Dorotea. — Newcastle,  December  1st:  The  Austrian  steamer 
Dorotea  experienced  very  bad  weather  on  her  last  voyage.  On 
examination  in  the  dock  she  was  found  to  have  propeller  shaft 
broken  and  other  serious  damage. 

Pervenche.— Havre,  December  5th:  The  steamer  Pervenche, 
hence  for  Caen,  touched  with  her  heel  in  Ouistreham  Roads, 
November  29th,  and  on  December  1st  she  was  perceived  off 
Jardeheu  Semaphore  asking -for  assistance.  A  tug  afterwards 
towed  her  into  Cherbourg  with  loss  of  rudder  and  part  of 
sternpost  carried  away. 

Inchmaree. — Hamburg,  December  7th:  The  steamer  Inch- 
maree, Purse,  from  Galveston,  collided  in  the  Kuhwardehafen 
with  her  tug,  the  Fairplay  I.  The  tug  had  rudder  broken  and 
sternpost  damaged,  and  was  placed  on  the  slip  for  repairs.  The 
steamer  apparently  sustained  no  material  damage. 

Kediri. — Carthagena,  December  8th  :  Dutch  steamer  Kcdiri, 
2  436  register,  from  Batavia  and  Marseilles,  general  cargo,  for 
Rotterdam,  put  in,  three  blades  of  propeller  broken;  intends 
tip  for  repairs. 

County  Clare. — Liscannor,  county  Clare,  December  8th: 
County  Clare  (s)  stranded  50  yards  north  of  dock.  Blades  of 
propeller  broken.    Crew  safe. 

Lealta. — Sepet,  December  9th :  (Translation.)  Italian 
steamer  Lealta  put  into  Toulon  Roads  with  damage  to 
machinery. 

Queen  Alexandra- — Corunna,  Decemiber  10th :  British 
steamer  Queen  Alexandra,  Manila  for  London,  via  Marseilles 
and  Antwerp,  cargo  consists  of  general  goods,  put  in  with 
machinery  slightly  deranged. 

Muristan. — London,  December  10th:  The  Salvage  Associa- 
tion have  received  the  following  telegram  from  Lloyd's  agent  at 
New  York,  dated  December  9th,  re  Muristan  :  Damage  bridge 
deck,  two  boats  replaced  and  rudder  damaged. 

Scout. — London :  Keel  up  1  ft.  amidships,  several  plates 
badly  indented,  rivets  broken,  engines  and  boiler  set  up,  main 
steam  pipe  broken,  water  rising  or  falling  with  tide.  Steamer 
lying  on  rocks,  dangerous  position;  can  be  salved.  An  agree- 
ment no  cure  no  pay  has  been  made  with  the  British  Marine 
Salvage  Company. 

Mjolner. — Bergen,  December  11th;  The  steamer  Mjolner 
has  put  into  La  Pallice,  with  loss  of  all  propeller  blades,  having 
struck  on  wreckage.  She  must  go  into  dock  to  receive  a  new 
propeller. 

Aira  Force. — Drogheda,  December  14th :  The  steamer  Aira 
Force,  hence  for  Garston,  in  ballast,  suddenly  struck  yesterday 
at  the  mouth  of  the  Boyne,  and  as  the  engines  had  to  be  stopped, 
the  bearings  being  hot,  she  drifted  ashore.  The  steamer 
herself  is  not  apparently  damaged,  but  her  propeller  is  p.irtly 
sm  ashed. 

Berlin. — Maassluis,  December  15th:  The  outward  bound 
Harwich  steamer  Berlin  got  a  chain  foul  of  her  propeller, 
between  Maassluis  and  the  Hook  of  Holland,  near  the  old  powder 
harbour. 

Gwendoline. — St.  Nazaire,  December  15th:  The  steamer 
Gwendoline,  ashore  near  Noirmoutier,  is  in  an  upright  position, 
high  and  dry  a't  low  water,  and  restinor  pretty  evenly  on  the 
rocks.  She  has  bumped  herself  several  holes  under  the  engines 
and  aft,  but  holds  Nos.  1  and  2  remain  intact. 

Harald. — Barry,  December  16th:  Harald,  Danish  steamer, 
docked  in  Commercial  Dry  Dock,  has  bottom  plates  damaged. 

Baltique. — ^Cardiff,  December  16th :  Steamer  Baltique, 
when  entering  East  Basin,  struck  at  entrance,  indenting  liow 
nlates. 


It  is  stated  that  the  Admiralty  have  decided  not  to  adopt 
the  small  automatic  quick-firing  gun  familiarly  known  as  the 
pom-pom  in  the  navy.  The  reported  rea.son  for  this  decis;  ni 
is  that  the  pom-pom's  projectiles  would  not  stop  torpedo  h  a  s. 
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MODERN    IRONFOUNDRY  PRACTICE.* 

By  Geo.  R.  Bale,  Assoc.M.Iust.C.E. 

In  the  wheel-moixkliiig  machines  manufactured  by  Messrs. 
Buckley  and  Taylor,  of  Oldham,  an  example  of  wliich  is 
illustrated  in  elevation  at  fig.  264  and  in  plan  at  265,  the 
tooth-block  is  set  to  radius  by  traversing  the  jib  G  along 
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a  bed  B,  set  tangeutially  to  the  circumference  of  the  table. 
The  table  is  revolved  through  distances  corresponding  with 
the  pitches  of  the  wheels  being  moulded,  by  means  of  a 
worm-wheel  and  worm  placed  beneath  it,  as  in  the  AVhittaker 
machines  already  described.  The  motion  of  the  handle  H 
at  the  division  plate  is  transmitted  to  the  spindle  P  throngli 
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mitre  wheels  enclosed  in  the  casing  N.  The  rotation  of  the 
spindle  P  actuates  the  spindle  0  carrying  the  worm  by 
means  of  the  change  wheels  at  C.  The  jib  G  is  clamped 
in  any  required  position  by  tightening  the  four  screws  L, 
fig.  265.    When  such  wheels  as  helical  spur-wheels,  worm- 

*  For  pravloiis  article  see  page  531,  vol.  xxviii. 


wheels,  &c.  are  being  moulded  from  undivided  tooth-blocks, 
thus  necessitating  a  horizontal  withdrawal,  an  adjustable 
stop  S,  fig.  265,  is  employed,  which,  being  firmly  bolted  to 
the  bed,  ensures  the  re-setting  of  the  jib  at  the  correct 
radius  after  each  withdrawal  of  the  tooth-block. 

The  vertical  operation  of  the  tooth-block  is  by  rack  and 
pinion,  the  latter  being  actuated  by  means  of  a  worm-wheel 
mounted  on  the  same  spindle,  wliich  gears  with  a  worm 
attached  to  a  second  spindle  caiTyiug  the  hand  wlieel  E. 
The  tootii-block  carrier  is  bolted  to  the  lower  end  of  the 
vertical  slide  X,  fig.  264,  the  veed  edges  of  whicii  work  in 
suitable  guides  formed  in  the  casting  K.  These  guides  are 
provided  with  a  setting-up  strip,  to  allow  of  adjustment 
after  wear.  The  vertical  position  of  the  casting  K  can  be 
regulated  to  suit  wheels  of  different  depths  by  raising  or 
lowering  it  in  the  end  of  the  jib  G,  and  bolting  up  at  the 
required  height.  The  vertical  slide  X  has  its  weight  counter- 
balanced by  a  weight  W.  It  is  also  provided  with  an 
adjustable  screwed  stop  d,  fig.  265,  which  c™ing  into 
contact  with  the  upper  edge  of  the  casting  K,  fig.  264, 
arrests  the  downward  movement  of  the  slide  at  precisely 
the  same  depth  after  each  act  of  withdrawal. 

For  the  moulding  of  wheels  of  large  diameters,  Messrs, 
Buckley  and  Taylor  have  adapted  their  machine  for  moulding 
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in  the  floor.  A  machine  arranged  for  this  method  of  working 
is  illustrated  at  figs.  266  and  267.  The  mechanism  for  the 
vertical  movement  of  the  tooth-block  is  identical  with  that 
applied  to  the  table  machines,  and  is  often  one  aud  the 
same,  being  detached  from  the  jib  of  a  table  machine,  and 
bolted  to  the  end  of  the  arm.  The  guides  M,  fig.  267,  in 
which  the  radial  arm  Y  is  slid  by  means  of  a  screw  and  the 
hand  wheel  R,  are  made  of  great  length  to  resist  any  tendency 
of  the  arm  to  tip  when  moulding  wheels  of  large  diameter. 

Although  change  wheels  are  employed  in  most  machines 
in  common  use  for  the  moulding  of  wiieels  having  numbers 
of  teeth  which  are  not  aliquot  parts  of  the  number  of  teeth 
on  the  dividing  wheel,  still  there  are  other  devices  in 
successful  use  on  machines  which  are  employed  in  large 
numbers.  For  instance,  Messrs.  James  Evans  and  Co.,  of 
Manchester,  supply  machines  in  which  a  disc  is  made  a 
division  plate  without  the  intervention  of  any  gearing.  The 
master  worm-wheel  and  worm  common  to  most  machines  is 
retained,  and  also  the  handle  shaft.  The  disc  is  usually 
about  10  in.  in  diameter,  and  has  on  its  edge  a  movable 
slide,  carrying  a  small  hinged  stop.  The  disc  is  a  fixture, 
and  through  its  centre   works  the  spindle  on  which  is 
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mounted  the  worm  which  gears  into  the  master  worm-wheel 
of  the  machine.  The  worm-wheel  may  be  of  any  convenient 
size  and  pitch,  say  200  teeth.  The  handle  on  the  worm 
spindle  has  the  usual  spring  catch  wiiich  slips  into  a  notch 
cut  for  its  recei)tiou  in  the  face  of  the  disc,  when  the  handle 
is  in  its  normal  position.  The  handle  is  also  so  arranged 
that  it  can  he  made  to  work  loose  on,  or  firmly  grip  the  worm 
spindle  at  the  will  of  the  operator  by  simply  turning  a  small 
locking-screw  handle. 

With  these  provisions  it  will  be  seen  that  if  the  handle 
be  made  to  grip  the  spindle,  and  one  complete  turn  be  given 
to  it,  the  I'esultant  movement  will  be  that  tlie  table  of  the 
machine  will  have  been  revolved  in  exact  accordance  with 
the  division  of  the  worm-wheel,  or  l-200th  of  its  circum- 
ference, and  so  for  wheels  having  teeth  numbers  which  are 
multiples  of  the  number  of  teeth  on  the  worm-wheel,  the 
number  of  turns  of  the  handle  needs  only  to  be  suitably 
proportioned.  For  wheels  other  than  these  the  handle  must 
be  moved  either  something  less  or  something  more  than  one 
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revolution,  and  to  enable  the  exact  amount  to  be  gauged 
the  periphery  of  the  disc  is  carefully  divided  into  1,000 
equal  parts,  which  are  clearly  marked  upon  it  by  fine  lines. 

The  movable  slide,  with  its  hinged  stop,  can  be  set  to 
any  of  these  divisions.  Thus  for  a  division  of  150  teeth  the 
handle  must  be  made  to  turn  the  spindle 

=  li  turns,  so  that  the  slide 

150 

recjuires  to  be  set  with  the  face  of  the  liiuged  stop  at  the 
division  line  333,  or  at  one-third  of  the  way  round  the  disc 
from  the  notch,  and  being  thus  set  the  hinged  stop  must  be 
turned  back  out  of  the  way,  to  allow  the  handle  to  jjass  it  on 
its  first  turn,  but  must  be  put  down  so  as  to  stop  the  handle 
at  that  precise  point  on  its  second  turn.  Then  the  spindle 
should  be  fixed  in  its  position  by  the  set  screw  provided  for 
the  purpose,  while  the  handle  itself  is  set  free  from  the 
spindle  and  passed  backwards  from  the  stop  to  its  normal 
position.  After  being  again  tightened  on  the  spindle  and 
the  spindle  locking  screw  is  slackened  back,  the  mechanism 
is  ready  for  producing  the  next  division. 

Another  machine  which  does  not  employ  change  wheels 
for  spacing  the  teeth  is  that  patented  by  a  Mr.  Simpson,  of 


the  United  States.  The  author  is  not  aware  of  any  machine 
of  this  type  having  been  employed  in  this  country,  nor  are 
they  very  extensively  used  in  America,  but  the  design 
strikes  one  as  being  novel  and  capable  of  development.  In 
this  machine  the  division  plate  takes  the  form  of  a  cylinder, 
perforated  witli  a  number  of  circles  of  small  holes,  the 
number  of  holes  in  the  various  circles  corresponding  witli 
such  numbers  of  teeth  as  are  most  commonly  required,  or 
which  afford  ready  and  convenient  division.  Tiiis  dividing 
cylinder  is  mounted  on  tlie  top  of  a  central  pillar  on  which 
the  radial  arm  carrying  the  tootli-block  revolves  and  slides 
up  or  down,  being  lield  at  the  required  height  by  resting  on 
a  collar  capable  of  being  clamped  securely  at  any  height  on 
the  pillar.  A  vertical  arm  is  attached  to  the  radial  arm, 
which,  coming  up  over  the  face  of  the  cylinder,  enables  the 
tooth  spacing  to  be  effected,  by  passing  a  pin  througli  one  of 
a  series  of  holes  in  the  vertical  arm  into  such  successive  holes 
in  the  cylinder  as  will  give  the  required  number  of  teeth  to 
the  wheel  being  moulded. 

{To  be  contimied.) 


MILD  STEELS  AS  EMPLOYED  IN  THE  CON- 
STRUCTION OF  ELECTRIC  MACHINES. 

The  investigation  into  the  connection  between  the  physical 
conditions  and  the  propeiiies  of  a  metal,  after  having  been 
l)urely  empiric  for  a  long  time,  is  now  gradually  becoming 
a  science  of  its  own,  to  which  the  name  metallography" 
has  been  given.  One  of  the  most  important  points  which 
has  been  evidenced  by  nietallographieal  studies  consists  in 
the  proof  of  tlie  heterogeneous  structure  of  metals,  industrial 
metals  being  never  pm'e.  In  order  to  define  the  conditions 
of  the  metal,  the  nature  and  amount  of  the  constituting 
elements,  in  addition  to  the  chemical  combinations  of  these 
elements  and  the  geometrical  arrangement  of  these  com- 
binations, sliould  be  known.  G.  Charpy  (Eclair.  Electr., 
No.  44,  1903)  has  investigated  the  mild"  steels  as  used  in 
the  construction  of  electric  machines,  the  first  point  con- 
sidered being  its  electric  resistibility.  The  results  obtained 
by  C.  Benedicks,  viz.,  that  a  dissolved  atom  of  a  body, 
exiu-essed  l)y  its  value  in  carbon,  will  a.ugment  the 
resistiljility  hj  constant  quantities,  namely,  5,  9  microm  cm., 
are  borne  out  by  Barrett,  Brown,  and  Hadfield's  experi- 
ments. As  regards,  in  a  second  place,  tlie  permeability, 
the  liiglie.st  value  found  by  the  author  in  the  course  of 
measurements  made  by  means  of  a  Picon  permeater  on 
scjuare  bars  of  silicon  and  aluminium  steels  containing  2,  5 
per  cent  of  either  of  these  metals  is  2,260,  corresponding 
with  an  induction  of  6,000  C.G.S. 

In  order  to  confirm  indirectly  a  hypothesis,  according 
to  which  hammering  the  steel  would  result  in  breaking 
and  deforming  the  constituent  grains,  thus  notably 
augmenting  the  hysteresis,  the  author  constitutes  an 
artificial  system,  representing  roughly  the  structure  of  a 
hammered  steel  by  soldering  with  tm  a.  bundle  of  mild 
iron  wires,  2  mm.  in  diameter,  and  cutting  more  or  less 
inclined  sections  out  of  this  bundle. 

The  author  thinks  the  conditions  to  be  obtained  are  a 
high  purity  and  great  accuracy  and  regularity  in  softening, 
tiie  oidy  point  to  be  improved  being  the  regularity.  Mr. 
Charpy  thinks,  however,  the  silicon  and  aluminium  steels 
present  great '  possibilities  of  further  improvements,  on 
account  of  their  great  permeability  and  feeble  hysteresis. 


Shipbuilding  on  the  Noeth-East  Coast.— Shipbuilding 
returns  for  the  North-East  Coast  show  "lat  for  1903  the  outi^^^^ 
has  been  nearly  700,000  tons,  compared  with  800,000  lu  1902. 
.V  reduction  has  beeu  experienced  in  uearly  all  centres  in  the 
district,  that  for  the  Wear  aloue  havnig  been  4o,000  tons.  Some 
firms  oil  the  Tyne  have  increased,  and  others  have  diminished 
their  output.  Nine  or  ten  warships  are  included  in  this  years 
Tyno  output. 
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A  SPECIAL   THRUST  BEARING. 

By  C.  E.  Wajrrbn. 
The  illustration  shows  a  vertical  longitudinal  section  ol 
the  thrust  bearing  of  a  50  horse  power  single-expansion 
AVairen  eugme,  giving  in  detail  the  construction  employed. 

The  main  shaft  bearings  consist  of  plain  bronze  bushings 
A,  A,  channeled  for  oil  as  shown  at  N,  forced  into  the  hubs 
F,  which  are  centred  with  the  cylinder  tnd  covers.  The 
stuffing  box,  shown  at  H,  is  packed  with  ordinary  ring 
jiacking,  excejJt  when  sui)erheated  steam  is  used,  in  which 
case  some  form  of  metallic  packing  is  necessary. 

The  gland,  or  adjustable  iwrt,  tits  loosely  O'Ver  the  pro- 
jecting end  of  the  main  bushing,  and  is  adjusted  by  means 
of  the  screw  P,  the  upper  half  of  the  cover  K  being 
removable  for  that  purpose  and  for  adjusting  the  thrust 
beaj-ing  B. 

As  indicated,  a  roller  thrust  is  used  in  tliis  design,  though 
we  have  used  successfully  a  j^lain  disc  bearing.  Tlie  roller 
thrust,  being  now  a  standard  article,  we  find  to  be  some- 
what cheaper  to  install  and  more  compact  than  the  ordinary 
form,  at  the  same  time  proving  entirely  satisfactory  in 
ser^^ce. 


SYSTEMISING   DRAWING  OFFICE 
STANDARDS. 

III. — ^Crank-shai^t  Pedestals,  Beds,  Air  Pumps. 

Tub  drawing-ottice  standard  list  for  crank-shaft  iJedestaLs 
should  contain  full  information  regarding  the  details  to  be 
observed  in  the  'construction  of  the  saine.  TwO'  standards 
will  be  required — one  for  wedge  pedestals,  and  one  for 
two  brass  pedestals.  Each  standard  should  contain,  in 
addition  to  the  dimensions  for  making  the  pedestal,  infor- 
mation if  the  pedestal  is  to  be  planed  on  the  base,  and  if 
the  base  is  j^laned  all  over,  or  on  strips  only ;  if  the  ends 
of  base  are  planed  for  lockings  or  floats;  particulars  of 
the  bolt  heads  and  nuts,  giving  type,  whether  polished 
or  not,  and  if  washers,  locknuts,  and  safety  pins  are  to'  be 
used  ;  the  kind  of  thread  should  also  be  stated ;  the  size 
of  radius  for  cornei's  of  brasses ;  thickness  of  brass,  with 
full  details  of  oil  holes  and  gutters ;  type  of  lubricator, 
with  preparations  for  same;  facings  for  oil  drippers  when 
they  are  made  loose,  and  preparations  for  oil  boxes  and 
pumps  when  these  are  fitted,  stating  if  iron  or  copper  pipes 
are  used. 

The  mixture  for  the  step  metal  should  be  given.  In 
many  cases  a  different  mixing  is  rec|uired  for  different 
kinds  of  pedestals,  or  (as  in  the  case  of  foui-pai't  wedge 
pedestals,  where  the  top  step  may  be  made  of  cast  iron  or  of 


The  thrust  is  transmitted  from  the  main  shaft,  tkrough 
the  loller  thrust  bearing,  to  the  threaded  cap  C,  which  can 
be  adjusted  longitudinally  by  removing  cap  K,  and  thence 
to  the  engine  frame.  The  set  screw  E  serves  to  ensure 
against  accidental  turning  on  the  part  of  the  cap,  closely- 
spaced  lugs  cast  on  the  periphery,  as  shown  at  D,  providing 
sufficient  holding  surface  for  the  screw.  If  any  fear  be 
entertained  that  the  screw  E  may  not  be  sufficient  to  ensurv 
against  turning  of  the  cap,  it  is  only  necessary  to  obser\'i 
that  an)^  desired  numljer  of  such  screws  may  be  used,  or 
that  the  general  arrangement  permits  of  the  use  of  various 
positive  locking  devices.  In  practice  we  have  never  had 
the  slightest  trouble  from  this  source,  and  do  not  think  it 
likely  that  any  will  be  encountered  later. 

In  the  construction  sho^vT].  oil  is  supplied  to  the  journal 
and  thrust  bearings  through  the  fitting  G,  and  is  drained 
away  at  L,  the  design  allowing  for  the  use  of  an  external 
oil  reservoir  and  small  rotary  circulating  pump  in  the 
larger  sizes.  In  any  case,  oil  will  be  maintained  in  the 
thrust  cliamber  at  the  level  indicated  by  the  top  of  the 
oil  passage  0,  thus  making  liberal  lubrication  certain.  The 
drip  fi-oin  the  stuffing  box  will,  of  course,  be  drawn  off 
^f  Ij- — Till'  Engiriecr,  Cliiragn. 


I   a  common  quality  of  lirass,  as  this  step  does  not  usually 
I    come  in  contact  with  the  shaft)  the  speed  of  taper  in  the 
^sedges,  given  in  inches  or  fiactions  of  an  inch  per  foot, 
should  be  made  the  same  in  all  sizes  of  pedestals,  when, 
;    "jy  gi'^iiig  file'  thickness  of  wedge  at  one  end,  it  may  be 
marked  out  for  planing  from  a  long  templet  of  the  requisite 
I   taper,  to  be  kept  in  the  workshop,  and  thus  ensure  that 
j   all  wedges  are  of  the  same  taper,  and  also  simplify  both 
the  di-awing-office  work  and  that  of  the  marker  out.  In 
the  case  of  trunk-frame  engines  the  crank-shaft  pedestal 
will  need  to  ha,ve  full  particulars  of  the  facing  for  coupling 
I    to  the  front  end  of  trunk  bed.  showing  number  and  size 
of  bolts,  and  whether  same  are  to  be  fitting  bolts  or  not.  In 
the  caise  of  fitting  bolts,  instructions   for    drilling  and 
rimering  these  out  should  be  given,  as  these  holes  can  all 
be  drilled  under  the  machine,  and  a  small  margin  allowed 
for  rimering  out  when  the  parts  are  put  together  in  position 
on  the  erecting  shop  floor. 

For  two  brass  pedestals  these  lemarks  will  apply,  except- 
ing that  i)art  of  them  relating  to  the  wedges,  with  the 
'   addition  of  snugs  on  the  Itrasses  to  prevent  the  same  fi'om 
j   turning,  and  which  should  be  only  put  on  one  side,  in  order 
1   to  facilitate  the  getting  out  of  bottom  step.    The  pedestal 
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cap  may  be  made  of  mild  steel  or  cast  ii'on,  accoidiug  to 
desire,  but  it  should  be  cleaiiy  shown  which  kind  of  cap 
is  to  be  used  in  different  oases.  This  list  should  be  made 
so  that  it  will  be  applicable  to  all  the  pedestals  in  connec- 
tion with  the  parts  of  the  engine,  another  list  of  pedestals 
of  a  cheaper  design  to  be  made  for  niilhvrightuig  work. 

For  ordering  the  pedestals  in  the  shop,  what  will  be 
required  is  a  number  of  pi'inted  shop-order  sheets,  drawn 
up  on  the  same  lines  as  that  for  the  pipes  (a  sketch  of  which 
appeared  in  the  tu-st  of  these  articles),  having  a  sketch  of 
the  pedestal  printed  on  and  dimensioned,  leaving  off  any 
dimensions  which  may  vaiy,  such  as  the  rise,  length,  and 
breadth  of  sole,  thickness  of  sole,  the  position  of  holding 
bolt  holes,  all  of  which  dimensionsi  may  be  altered  if 
necessary  without  damaging  the  patterns  by  means  of 
having  the  pattern  made  for  the  smallest  size  originally, 
and  then  adding  loose  lining-up  pieces  as  requii'ed. 

Ihe  plan  of  having  standard  lists  for  pedestals  kept  in 
each  depaitment  of  the  works  would  certainly  avoid  the  use 
of  these  printed  forms,  but  it  has  the  disadvantage  of  being 
the  cause  of  mistakes  arising  through  the  the  workman 
being  apt  to  read  the  wrong  dimension  when  picking  his 
sizes  out  from  a.  number  of  others,  and  causes  confusion 
when  any  alteration  to  the  standard  is  required.  It  is 
also  not  so  haaidy  for  the  men,  it  often  occurring  that 
more  than  one  will  require  the  list  at  the  same  time,  either 
for  different  sizes  of  pedestals  or  for  difl'erent  parts  of  the 
same,  as  in  the  case  of  the  machine  shop,  where  more  than 
one  man  is  engaged  upon  different  parts  of  the  same 
pedestal. 

Beds :  These  are  usually  of  the  box  or  trunk  type. 
In  either  case  a  number  of  bed  patterns  may  be 
used  for  diff'erent  sizes  of  engines,  care  being  taken,  in 
designing  these,  that  the  stock  of  patterns  tO'  be  kept  will 
be  as  small  as  jjossible.  The  length  of  bed  will  be  governed 
by  the  stroke  of  the  engine.  The  isame  pattern  may  be 
made  to  come  in  for  engines  of,  say,  2  ft.  and  2  ft.  6  in., 
3  ft.  and  3  ft.  6  in.,  4  ft.  and  4  ft.  6  in.,  and  so  on,  without 
necessitating  more  alteration  than  can  be  conveniently 
made  without  cutting  the  patterns,  the  slide  bai-s  and  cross- 
head  slippers  being  kept  exactly  the  same  for  each  stroke 
of  engine,  and,  if  made  detachable  from  the  bed  pattern, 
can  then  be  changed  without  damage.  Any  difference 
required  in  the  rise  of  engine  can  be  made  in  the  cross- 
head  in  box-bed  engines — ^^vhich,  being  a  forging,  will  not 
increase  the  cost  of  same — or  in  the  foot  of  a  trunk  engine, 
and  in  this  case  avoid  any  alteration  to  the  trunk  pattern. 
The  list  should  give  full  instructions  for  number  and  size 
of  holding-down,  bolts,  with  size  of  bolt  holes  and  bosses  for 
same;  facings  and  preijarations  required  for  lubricating 
tackle ;  indicatmg  gear ;  brackets  for  valve  gear ;  governor 
stand,  and  on  box  beds  for  hand-rail  j^illars ;  also  arrange- 
ments for  collecting  waste  oil,  with  preparations  for  pre- 
venting the  same  from  creeping  along  the  bed. 

It  will  be  found  useful  to  keep  in  the  drawing  office  a 
list  of  the  standard  bed  drawings  for  refei'ence;  the 
draughtsman  will  then  be  ahle  to  show  ujion  the  general 
plan  of  engine  the  beds  drawn  out  in  accordance  with  the 
standard,  and  from  which  drawing  a  separate  tracing  can 
be  made  for  each  section  of  the  bed  for  the  shop  use,  it 
not  being  often  possible  to  use  a  bed  without  alterations 
being  required  to  some  details;  and,  as  these  are  apt  to 
become  confusing  if  filled  in  to  a  printed  sketch,  it  is  not 
advisable  to  employ  this  method  for  the  beds  of  large 
stationary  steam  engines. 

The  standard  list  for  air  pumps,  condensers,  and  feed 
pumps  should  state  the  maximimi  limit  of  speed  allowed 
for  the  bucket  in  feet  per  minute,  the  maximum  velocity 
allowed  for  the  flow  of  water  through  the  foot,  bucket 
and  deliveiy  valves  given  in  feet  per  second  or  per  minute, 
the  design  and  capacity  of  condenser,  size  of  injection  and 
exhaust  steam  branches,  with  rule  for  fixing  tlie  area  of 
same.    The  sizes  of  air  pumijs  should  be  fixed  with  a  view 


of  using  the  same  pump  for  as  many  diff'erent  sizes  of 
engine  as  possible,  in  order  that  the  same  foot  box  pattern, 
with  foot  valve  and  guai'd,  may  be  used  for  bari'els  of 
varying  bore,  by  lining  up  that  part  of  the  barrel  which 
fits  into  a  bored  preparation  in  foot  box  and  keeping  flanges 
of  the  same  external  diameter.  The  delivery  grid  and 
valves  may  be  made  to  come  in  for  more  than  one  size  of 
barrel,  as  the  size  of  hot  well  need  not  be  altered  for  every 
different  size  of  pump.  Particulars  should  also  be  given 
of  the  type  of  valves  and  guards  used,  with  instructions 
for  securing  them  to  the  grids,  showing  all  nuts  and  safety 
pins,  which  should  be  specified  to  be  of  copper  or  brass,  in 
order  that  the  workman  may  have  no  excuse  for  using  steel 
pins. 

Special  note  should  be  made  on  the  list  that  when  design- 
ing the  pump  the  question  of  accessibility  to  the  bucket 
and  all  valves  must  be  considered ;  also  particulars  of  jigs 
for  drilling,  and  materials  for  making  joints,  showing  which 
joints  are  to  be  made  in  the  works,  which  should  have 
some  method  employed  for  indicating  that  they  have  been 
done  so,  as,  for  instance,  painting  the  edges  of  flanges  white 
before  delivery. 

A  immber  of  standard  tracings  for  air  j^umps  may  be 
kept,  with  ail  the  variable  dimensions  left  blank,  to  be 
filled  in  upon  the  shop  print  from  the  general  plan  drawing. 

The  standard  list  for  flywheels  should  give  full  particulars 
for  all  classes  of  fly-weight  and  fly-pulley  wheels — also  spur 
driving  wheels — and  should  show,  in  addition  to  the  dimen- 
sions for  making  the  same,  all  the  small  details  relating  to 
the  number,  taper,  thickness,  and  width  of  keys  and 
oottars;  amount  of  side  play  and  draw  allowed  in  cottar 
holes,  and  diameter  of  cast  eye;  number  of  arms,  and  size 
of  limit  for  wheels  made  in  two  or  four  parts,  with  details 
employed  for  securing  same  together,  giving  amount 
allowed  on  the  hoops  for  shrinkage,  number  of  and  material 
for  same,  number,  size,  and  type  of  bolts  and  dowels.  For 
built  wheels  the  same  remarks  apply,  with  the  addition  of 
the  detail  of  arm-end  and  segment  joints.  The  amount 
allowed  upon  the  last  segment  for  drawmg  up  should  be 
given,  as  this  is  a  very  important  det-ail. 

(To  be  continued.) 


THE    METAL  MARKETS. 

Decembee. 

Pig  Iron. — The  steps  recently  taken  by  the  ironmasters  to 
reduce  the  output  of  pig  iron  to  about  tlie  level  of  the  demand 
have  had  the  effect  of  improving  values  all  round.  At  Middles- 
brough, Cleveland  warrants,  on  the  1st  of  the  month,  were 
at  42s.  2d.,  which  is  the  lowest  rate  touched  since  the  early  part 
of  1901.  The  fact  that  several  furnaces  in  this  district  were 
damped  down  during  the  month,  while  others  are  to  be  put  out 
of  blast  early  this  year,  led  to  free  buying  on  the  part  of  consumers, 
many  of  whom  are  offering  to  place  orders  for  delivery  over  the 
next'  half  year,  but  manufacturers  hesitate  to  close  at  anything 
less  than  present  quotations.  Cleveland  warrants  at  the  end  of 
the  month  were  at  42s.  lid.  net  cash  sellers.  No.  3  g.m.b.  was 
then  fetching  43s.,  as  against  41s.  9d.  early  in  the  month.  There 
was  also  an  improvement  in  hematite,  and  mixed  numbers  of 
East  Coast  realised  51s.  per  ton,  with  a  lack  of  willing  sellers 
at  the  price.  At  Barrow-in-Furness  the  hematite  pig-iron  trade 
is  greatly  depressed,  and  makers  have  found  it  necessary  to 
damp  down  the  furuaces  during  the  holidays,  a  process  which 
has  never  had  to  be  resorted  to  before,  as  the  extra  iron  Jsually 
made  during  the  Christmas  and  other  holidays  in  the  year  has 
found  a  ready  market,  but  this  last  Christmas  no  such  market 
existed;  and  although  only  about  15  furnaces  are  in  blast,  as 
compared  with  33  at  the  beginning  of  1903,  more  iron  is  being 
produced  than  is  being  sold.  The  stocks  held  by  makers,  and 
estimated  at  about  175,000  tons,  axe  to  a  considerable  extent 
special  qualities  of  iron,  for  which  there  is  even  less  demand 
than  for  mixed  Bessemer  numbers.  For  the  latter,  the  nominal 
quotation  at  the  close  of  December  was  54s.  6d.  net  f.u.b.  Tlie 
December  shipments  of  pig  irou  from  the  Tees  up  to  the  30th 
reached  73,690  tons,  as  against  110,587  tons  in  December,  1902. 
and  100,010  tons  in  November,  1903.  On  the  London  Metal 
Exchange  the  highest  daily  settlement  price  for   Scotch  pig 
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iron  during  the  month  was  50s.  on  the  29th,  and  the  lowest; 
48s.  6d.  on  the  3rd.  The  average  value  over  the  whole  month 
works  out  at  48s.  ll^d.,  and  compares  with  the  averages  for 
the  previous  months  of  the  year  as  below:  — 


AvEBA<iE  Daily  Settlement  Price  of  Scotch  Pig  Iron  on  the 
London  Metal  Market  for  Each  Month  of  the  Past  Three 
Years. 
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48 
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48 
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57 

6 
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on  March  20 
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Lowest  value  during  the  year   

48 

6 

48  lOi 

49  1^ 

on  Dec.  3 

on  Jan. 15 

on  Dec.  31 

Cleveland  iron  reached  42s.  lO^d.  on  December  24tli,  after  being 
officially  quoted  41s.  6d.  on  the  3rd.  For  this  class  of  pig  iron 
the  average  daily  settlement  price  over  the  whole  month  was 
41s.  ll^^d.,  as  given  below,  with  the  corresponding  figures  for 
each  mouth  of  the  past  three  years :  — 


Average  Daily  Settlement  Price  of  Cleveland  Pio  Iron  on  the 
London  Metal  Market  for  Each  Month  of  the  Past  Three 
Years. 


1903. 

1902. 

1901. 

s.  d. 

s.  d. 

s.  d. 
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41  lU 
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Average  for  the  whole  year  

46  3 
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52  lOJ 
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49  9 

on  March  19 

on  Sept.  10 

on  Jan.  2 

Lowest  value  during  the  year   

41  6 

43  3 

42  lOi 

on  Deo.  3 

on  Jan.  2 

on  Dec.  4 

liciiiatite,  in  common  with  Scotch  and  Cleveland,  was  also  lower 
on  the  3rd  of  the  month  than  at  any  otlier  time  during  1903. 
the  official  quotation  on  that  date  being  52s.  per  ton.  The 
highest  figure  reached  during  December  was  52s.  6d.  on  and 
after  the  24th.  Over  the  whole  month  the  average  daily  settle- 
price  for  hematite  works  out  at  52s.  3id.,  which  compares  with 
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previous  Decembers  and  with  the  other  11  months  of  the  past 
three  years  as  under:  — 


Average  Daily  Settlement  Price  op  Hematite  Pio  Iron  on  the 
London  Metal  Market,  for  each  Month  op  the  Past  Thrbk 
Years. 
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1902. 

1901. 

s.  d. 

s.  d. 

?.  d. 
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60  lOi 
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on  Deo.  30 

The  stocks  of  pig  iron  in  the  public  stores  on  the  last  day  of 
the  month  were  much  above  those  held  on  December  1st ;  but 
compaired  with  the  stocks  in  store  on  January  1st,  1903,  they 
show  a  falling  off,  in  the  aggregate,  of  no  less  than  49,132  tons 
on  the  year.  The  quantities  held  in  the  individual  stores  on 
December  Ist,  and  on  December  31st,  and  also  on  January  1st, 
1903,  were  as  below:  — 


Public  Stores  Stocks  op  Pig  Iron. 


Dec.  1. 

Dee.  31. 

Jan.  1,  1903. 

Tons. 

Tons. 

Tons. 

9,509 

9,290 

24,035 

Connal's  at  Middlesbrough  

97,737 

100,040 

121,657 

Connal's  at  Middlesbrough,  htmatite 

300 

300 

1,300 

13,297 

13,033 

24,803 

Totals  

110,843 

122,663 

171,795 

Manufactured  Iron  and  Steel. — There  is  still  no  sign  of 
improvement  in  the  manufactured  iron  and  steel  trade,  and 
prices  have  in  some  branches  been  still  further  reduced.  Steel 
ship  plates  at  Middlesbrough  are  now  quoted  <£5  7s.  6d.  per  ton, 
which  is  the  lowest  price  recorded  for  six  years.  Steel  rails  of 
heavy  sections,  which  have  been  quoted  for  some  months  at  A'5 
per  ton  net  at  works,  are  now  obtainable  at  ,£4  ISs.,  and  have 
been  sold  in  some  instances  during  December  at  2s.  6d.  jier 
ton  below  this  figure.  Iron  sliip  plates  are  unchanged  at 
d66  2s.  6d.,  as  are  also  iron  ship  angles  at  ^66,  and  common  iron 
bars  at  £Q  2s.  6d.  Steel  ship  angles  are  now  £5  per  ton.  At 
Glasgow  and  in  the  West  of  Scotland  the  dulness  in  the  finished 
iron  and  steel  trade  has  become  very  acute,  and  the  winter 
promises  to  be  an  exceedingly  quiet  one.  Steel  ship  plates 
were  sold  at  £b  7s.  6d.  per  ton,  less  5  per  cent — a  drop  since  the 
beginning  of  the  year  of  fully  10s.  per  ton.  Angles  were  sold 
at  d64  15s.,  also  less  5  per  cent,  compared  with  ^5  10s.  per  ton 
at  the  commencement  of  the  year.  Makers  say  that  there  is 
no  profit  at  these  prices,  and  are  endeavouring  to  bring  about 
a  close  working  agreement  amongst  themselves  to  prevent  the 
competition.  At  a  meeting  of  representatives  of  all  the  pro- 
ducers held  recently,  it  was  arranged  to  fix  the  minimun). 
prices  on  the  following  basis,  namely:  Ship  plates  .£5  His.  jjer 
ton,  boiler  plates  £&  per  ton,  angles  .^5  per  ton,  and  bars  and 
tees  £6,  all  less  the  customary  5  per  cent.  This  is  a 
general  advance  from  bottom  prices  of  2s.  6d.  per  ton.  The 
employees  of  this  district,  in  response  to  an  application  by  the 
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masters  to  the  Couciliation  Board,  have  intimated  their  willing- 
ness to  accept  a  reduction  of  5  per  cent  on  wages  on  condition 
that  it  be  shown  on  examination  of  the  contract  books  that  the 
selling  price  of  ship  plates  during  December  was  <£5  10s.  per  ton 
or  under;  this  reduction  took  jslace  from  the  commencement  of 
work  in  the  new  year.  In  South  Shropshire  trade  during 
December  ruled  quieter  than  for  sonic  months  previously,  but 
prospects  for  the  new  year  were  fairly  satisfactory.  Best  marked 
iron  bars  were  unchanged  at  JUS  10s.,  and  common  unmarked 
sorts  fetch  ^£6  to  £6  5s.  Angles  arc  qTU)ted  £G  15s.  to  ^7, 
Bessemer  steel  billets  arc  £i  5s.  to  £4:  7s.  6d.,  and  Siemens 
£4  10s.  to  £i  15s.  Steel  boiler  plates  sell  at  ^6  15s.  to 
£7  OS.  Steel  angles  obtain  ^5  IDs.  to  £5  17s.  6d.,  and  mild  steel 
bars  £6  to  ^6  5s. 

Cupper. — Several  noteworthy  features  presented  themselves 
during  December.  Foremost  is  the  great  shrinkage  of  the  visible 
sup23lies  in  Europe,  the  present  stocks  of  cop23er  in  Europe  being 
lower  than  at  any  time  since  the  statistics  have  been  published. 
The  industrial  crisis  in  the  United  States  has  put  a  check  on  the 
growth  of  consumjition  there.  Manufacturers,  therefore,  refused 
to  purchase  copper,  to  any  extent,  for  forward  delivery.  In 
consequence  the  Amalgamated  Company  made  further  consider- 
able concessions  to  induce  consumers  on  this  side  to  buy  for 
delivery  during  the  next  two  or  three  mouths.  Other  American 
producers  also  sold  largely  at  reduced  rates,  and  even  European 
producers  have  followed  this  lead.  The  present  activity  among 
German  consumers  and  a  good  demand  from  India  have  prevented 
any  lollapsc  in  price  which  might  otherwise  have  occurred.  On 
the  London  market  standard  coppier  advanced  during  the  early 
part  of  the  mouth,  the  daily  settlement  price  reaching  ^657  2s.  6d. 
on  the  14th,  an  advance  of  £2  15s.  per  ton  comjjared  with  the 
official  quotation  ou  tlie  1st.  After  the  14th  the  quotation 
fluctuated  between  ^56  13s.  6d.  and  ^57.  Over  the  whole  of 
the  month  the  average  value  works  out  at  ^56  7s.  7d.  per  ton, 
and  compares  with  previous  records  as  below:  — 


Average  Daily  Settlement  Price  qv  Standakd  Copper  on  the 
London  Market,  eor  each  Month  of  the  Past  Three  Years. 
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The  visible  sup|)ly  of  copjjer  at  the  end  of  the  past  year  totalled 
13,851  tons,  as  compared  with  12,74.3  tons  at  the  beginning  of 
December,  and  16,540  tons  on  January  1st,  1903.  The  stocks  in 
England  and  France  on  December  31st  amounted  to  but  5,600 
tons.  Best  selected  copper  is  now  at  about  £Q0  to  J60  10s.  per 
ton,  and  strong  sheets  fetch  .£71. 

Till. — The  visible  supply  of  tin  ou  December  31st  was  13,948 
tons,  showing  a  decrease  of  1,523  tuns  since  the  beginning  of 
the  month.  The  shipments  from  the  Straits  during  the  month 
totalled  3,400  tons,  of  which  1,480  tons  were  to  London,  1,315  tons 
to  America,  and  the  remaining  605  tons  to  the  Continent.  The 
intrinsic  position  of  tin  is  strong,  but  owing  to  heavy  speculative 
engagements  in  botli  directions  wide  fluctuations  may  be 
expected.  The  pro.spects  of  only  moderate  supplies  from  the 
Straits  in  the  near  future,  owing  to  the  continuance  of  labour 
difficulties  in  some  of  the  mining  districts,  and  this  year's  Banka 
reduction,  will,  liowever,  continue  to  have  la  strengtheuinp; 
influence.  On  the  London  Metal  Exchange  the  daily  settlement 
]>rice  of  Straits  tin  advanced  steadily  with  the  month  from 
£118  5s.  ou  the  Ist,  to  .£132  12s.  6d.  on  the  31st.    The  average 
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over  the  whole  montli  winks  out  at  £125  7s.  Id.,  and  comj)arcs 
with  previous  monthly  averages  as  below: — • 


Avehaok  Daily  Settlement  Prick  ov  Straits  Tik  on  the  Lundox 
Market  for  each  Month  w  the  Past  Three  Veaes. 
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on  Dec.  2 

Ltad. — The  market  for  lead  during  December  was  good,  owing 
to  light  supplies  and  a  legitimate  demand.  Spanish  lead,  at  the 
close  of  the  month,  was  fetching  ^11  5s.  to  .£11  6s.  3d.,  with 
English  at  iill  12s.  6d.  to  .£11  15s. 

Spelter. — Consumers  sliowed  more  disposition  to  buy  ahead, 
which,  together  with  a  revival  in  the  demand  for  galvanised  iron, 
caused  a  better  tone  to  prevail  in  the  market  during  December, 
and  prices  advanced.  G.O.B.'s  at  the  close  of  the  month  were 
fetching  .£21  7s.  6d.  to  ^21  10s.,  as  compared  with  £20  12s.  6d. 
on  the  1st,  while  "specials"  realised  ,£21  12s.  6d.,  or  15s.  per 
ton  more  than  at  the  beginning  of  the  month. 

Antimony  ruled  quiet,  and  dropped  from  =£26  early  in  the 
month  to  ^25  on  and  after  the  29th. 


WORK  AND  WAGES. 


Bradford.— The  prospects  for  the  new  year  in  this 
disti'ict,  both  in  eiigineei'iug  and  tool-iaaJiing  shops,  are 
not  pi'oiaising,  trade  still  remaining  at  a  very  low  ebb  ;  but 
it  is  hoped  that  as  the  year  advajices  there  may  be  a  con- 
siderable increase  in  oi'ders. 

Glasgow. — ^Although  there  is  a  slight  increase  in  the 
number  of  unemployed,  most  firms  have  plenty  of  work 
on  hand,  but  are  not  pushing  it  forward.  Engineers  have 
booked  a  few  new  orders  during  the  last  month.  Pattern 
makers  and  moulders  are  fairly  well  employed,  and  smith.s 
are  busy.  There  are  a  few  shops  on  short  time,  others 
are  running  nightshifts. 

iiuddersfield. — Trade  in  this  district  is  still  very  quiet. 
The  holidays  in  many  sliops  were  extended  to  nine  and 
ten  days,  although  one  or  two  general  shops  have  been  busy 
during  Christmas  with  repairs,  but  have  nothing  to  follow 
up  with.  Some  suriJrise  has  been  occasioned  by  the  action 
of  one  firm,  who  recently  built  and  equipped  new  works 
specially  for  gear  cutting,  using  borrowed  electricity  as 
motive  power,  and  who  are  now  dispensing  with  this  in 
favour  of  a  gas  engine  as  the  more  economical. 

Lincoln. — ^Trade  still  continues  good,  but  most  firms 
are  busy  stocktaking,  the  holidays  in  some  ca,ses  extending 
over  a  week.  The  prospects  for  tlie  coming  year  are  good, 
a-i  orders  liave  been  booked  which  will  last  several  months. 
The  past  year  lias  been  one  of  the  busiest  ever  known,  and 
companies  in  this  district  should  show  good  balance  sheets. 
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Middlesboro'. — ^Trade  in  the  eingiueeriii<>:  shops  is  soiue- 
wliat  slack  just  at  i)reseut,  more  eiigineei's  being  idle  now 
tlian  at  any  time  during  the  j)ast  twelve  luonths.  Ship- 
liuildei's  have  a  fair  amount  of  orders  tO'  coanmeiice  the  nei\ 
vear  with ;  this,  of  course,  will  brighten  tlie  prospects  on 
the  Tees.  The  pipe  moulders  ol  one  firm  have  been  asked 
to  accept  a  reduction  iu  wages,  and  a  stnke  is  feared. 
Electrical  engineers  have  plenty  of  work  on  hand. 

Neath. — ^The  local  steel  works  are  busy,  and  tiu-plate 
works  generally  with  the  galvanising  works  have  good  work 
on  hand.  Collieries  are  moderately  busy,  whilst  the  copper 
and  chemical  works  are  in  their  nonnal  condition ;  but 
trade  iu  the  engineering  shops  is  veiy  dull,  short  time 
being  worked  in  some  shops,  whilst  others  are  discharging 
and  suspending  their  hands,  whilst  others  again  have 
extended  the  holidays.  The  repairs  which  are  so  usual  at 
Christmas  are  very  much  less  than  usual,  and  in  some  cases 
absent  altogether,  so  that  the  prospects  foi'  the  next  few 
months  are  far  from  cheerful. 

Norwich. — There  is  very  little,  if  any,  iniprO'vement  in 
the  trade  of  this  district,  and  the  number  of  unemployed 
is  increasing,  with  no  prospect  of  any  reduction  of  the 
mimber  in  the  near  future. 


INVENTIONS  OF  THE  WEEK. 

By  Maeks  and  Clebk,  The  Practical  Engineer  Patent  Agency, 
18,  Southampton  Buildings,  Chancery  Lane,  London,  W.C.; 
30,  Cross  Street,  Manchester;  and  13,  Temple  Street, 
Birmingham. 

The  first  date  given  after  the  number  of  each  specification  is  the  date 
of  application.  The  second  date  is  that  of  the  advertisement  of 
acceptance  of  the  complete  specifications. 

The  following  accepted  specifications  were  advertised  on  the  date 
mentioned,  and  within  two  months  of  such  date  any  person  properly 
interested  can  oppose  the  sealing  and  grant  of  the  patent  by  (jiving 
formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  specification  herein  referred  to,  or  of  any  other  published 
patent  specification,  will  be  forwarded  post  free  for  one  shilling  upon 
application  being  sent  to  Messrs.  Marks  and  Clerk  at  either  of  the 
above  addresses. 

Variable  Speed  Gear.  Barber.  No.  19087,  of  30th  August, 
1902.  Ad.  of  ac,  2nd  December,  1903. — This  invention  relates 
to  a  speed  gear  suitable  for  motor  vehicles,  winches,  or  other 
purposes,  and  has  for  its  object  to  provide  a  gear  which  will 
give  any  speed  up  to  its  maximum.    The  driving  shaft  and 


Spedficatlon  No.  l;iO-7,  of  1902. 

the  member  to  be  driven  are  arranged  iu  axial  line,  and  the 
member  is  driven  through  the  medium  of  engaging  devices, 
and  an  encentric  operated  by  the  driving  shaft.  A  reversing 
mechanism  may  be  provided,  and  applied  in  such  a  manner  to 
the  gear  that  the  same  speeds  may  be  obtained  in  the  reverse 
direction  as  in  the  driving  direction. 


Jointing  "Woven  Driving  Belts.  1<"hnt<jn.  Nh.  26488, 
of  2ik1  December,  1902.  Ad.  of  ac,  9th  December,  1903.-— The 
object  of  this  invention  is  to  form  a  .strong  and  flexible  joint  on 
woven  belting.  The  ends  to  be  joined  together  are  formed  to 
make  a  half-butt  lap  joint — that  is  to  say,  the  overlapping  ends 
are  reduced  to  half  thicknes.s,  more  or  less,  by  cutting  away 
the  mooting  faces.    Each  end  of  the  belt  is  split  up  a  suitable 


SDeoificartion  No.  264S8,  of  1902. 


distance  beyond  the  joint.  A  reinforcer  of  wire  gauze  or  netting 
is  placed  between  the  meeting  faces  of  the  joint,  and  it  is  long 
enough  for  its  ends  to  extend  well  into  the  split  parts  of  the 
belt  beyond  each  end  of  the  joint.  The  parts  are  then  secured 
together  by  rivets  or  other  means,  the  split  ends  of  the  lielt, 
with  the  gauze  between  them,  being  riveted  as  well  as  the 
jointed  part. 

Belt  Shipper  for  Pulleys.  Kottusch.  N.,.  2018,  of  28th 
January,  1003.  Ad.  of  ac,  9th  Deceinber,  1903. — This  invention, 
relates  to  a  belt  shipper  for  pulleys,  the  distinguishing  feature 
of  which  is  that  thevo  is  fitted  beside  the  pulley  and  on  its 
sliaft,  in  such  a  manner  as  to  admit  of  its  being  revolved. 


Specification  No.  2018,  of  1003. 

a  segment  of  angle-shaped  cross-section,  the  angular  surface 
or  area  of  which,  running  concentric  with  the  pulley  rim,  forms 
a  tapered  cylindrical  surface,  so  that  on  the  segment  being 
turned  round  the  belt  is  shipped  on  to  the  pulley  by  the  upright 
flange  or  edge,  which  is  set  obliquely  in  a  manner  corresponding 
with  the  tapered  shape  of  the  concentric  segment  surface. 

Automatic  Clutch  for  Releasing  Starting  Device 
or  Handle  of  Explosion  Engines.  Haines.  No.  27022,  of 
8th  December,  1902.  Ad.  of  ac,  9th  December,  1903.— A  start- 
ing device,  constructed  according  to  this  invention,  consists  of 
a  sleeve  and  flange  combiued  fixed  to  starting  handle,  the  sleeve 
havino'  three  or  more  spiral  grooves  right  or  left  cut  thereon, 
and   two    or   more    clutch   teeth    cut    in    end    of    same;  a 
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collar  sliding  on  the  sleeve,  with  three  or  more  fixed  studs 
operating  in  the  spiral  grooves,  one  face  of  the  collar  having 
ratchet  or  similar  teeth  cut  therein,  the  other  face  of  collar  and 
between  the  flange  of  the  sleeve  a  weak  spring  is  inserted ;  an 
independent  or  stationary  collar,  with  ratchet  or  similar  teeth 
cut  therein  on  one  face  of  same,  is  fixed  to  engine  crank  bearing 
or  any  other  stationary  object,  the  collar  operating  on  the  sleeve 


Specification  No.  27022,  of  1903. 


with  ratchet,  or  similar  teeth  cut  therein,  engage  wdth  ratchet 
or  similar  teeth  of  independent  or  stationai-y  collar;  a  short 
distance  from  end  of  engine  crank  shaft  a  fixed  collar,  with 
two  or  more  clutch  teeth  cut  therein  on  one  face.  When  the 
starting  deface  or  handle  is  put  on  end  of  engine  crank  shaft 
the  sleeve  with  clutch  teeth  engage  with  fixed  clutch  teeth  on 
engine  shaft. 

Pressure  Indicators.  Tie  Dion  and  Bouton.  No.  2104,  of 
28th  January,  1903.  Ad.  of  ac,  9th  December,  1903.— This 
invention  relates  to  a  pressiire  indicator  for  fluid-pressure 
engines,  characterised  by  an  indicator  piston  actuated  by  pres- 


Specification  No.  2104,  of  1903. 

sure  from  the  cylinder  of  the  engine,  the  indications  being 
made  at  definite  periods  during  the  successive  cycles  of  the 
engine  on  a  card.  The  apparatus  is  made  so  as  to  be  particu- 
larly adapted  to  explosion  motors  working  on  the  Otto  cycle. 

Tube  Joints  or  Couplings.  Brotherton  and  Hill.  No. 
2521,  -of  3rd  Fcbrnary,  1903.    Ad.  of  ac,  9th  December,  1903.— 


Specification  No.  2621,  of  1903, 


This  invention  relates  to  a  tube  joint  or  coupling  for  wrought- 
metal  tubes,  which  comprises  an  enlarged  end  lon  each  tube  to 
be  joined,  the  enlargement  of  one  tube  being  formed  as  a  flared 
or  boll-mouthed  portion  of  the  tube,  aud  the  enlargement  of 
the  other  tube  being  adapted  to  take  thereinto,  and  means  for 
tightening  the  tube  ends  together. 

Valves  for  Automatic  Vacuum  Brakes.  Brown.  No. 
2373,  of  31st  January,  1903.  Ad.  of  ac,  9th  December,  1903.— 
This  invention  relates  to  improvements  in  valves  for  automatic 
vacuum  brakes,  and  has  for  its  object  to  provide  a  valve  by 


Specification  No.  2.973,  of  1903. 

means  of  which  the  air  can  be  admitted  to  the  vacuum-brake 
cylinders  of  ordinary  construction  more  rapidly  than  hithertofore, 
whereby  the  brakes  may  be  more  quickly  applied  to  every 
vehicle  of  a  train.  The  valve,  however,  is  also  arranged  so 
that  it  can  operate  the  brakes  in  the  usual  way  if  desired. 

Steam  Boilers.  Thompson  and  Thompson.  No.  2829,  of 
6th  February,  1903.  Ad.  of  ac,  9th  December,  1903.— This 
invention  relates  to  that  type  of  steam  boilers  in  which  the 
lengths  of  the  flue  tube  are  joined  together  by  Adamson  or 
other  joints  which  project  considerably  from  the  outer  surface 


Specification  No.  2829,  of  1903. 

of  the  tube,  and  of  which  the  internal  diameter  is  not  reduced 
for  the  purpose  of  such  joints,  the  tube  being  enlarged  at  one 
end,  which  fits  and  is  fixed  within  an  opening  through  one  of 
the  end  plates,  the  opening  being  of  a  diameter  which  will  allow 
the  tube  to  be  withdrawn. 

Roller  Fluting  or  Grooving  Machines.  Burton.  No. 
12760,  of  6th  June,  1903.  Ad.  of  ac,  9th  December,  1903.— 
This  invention  relates  to  a  machine  for  simultaneously  cutting 
any  required  number  of  flutes  or  grooves  in  a  number  of  rollers, 
the  machine  having  the  following  essential  features,  namely — 
a  hopper  to  contain  the  rollers ;  means  for  ensuring  all  the 
rollers  passing  out  of  the  hopper  through  the  outlets  provided 
for  them;  outlets  for  allowing  the  rollers  to  escape  from  the 
hopper;  means  for  ensuring  the  escape  of  only  one  roller  at  a 
time  from  each  outlet;  balanced  supports  for  receiving  the 
rollers  as  they  escape;  circular  cutters  for  cutting  the  whole  of 
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the  grooves  required  in  each  roller;  a  head  for  holding  the 
cutters;  a  reciprocating  crosshead  for  forcing  the  rollers  through 


Specification  No.  12760,  of  1!>03. 

the  cutters ;  means  for  operating  the  crosshead ;  means  for  lubri- 
cating the  cutters  and  for  receiving  the  cuttings. 

Rubber  Valves.  R.  Thomas  and  Co.  Ltd.  and  Thomas. 
No.  8620,  of  16th  April,  1903.  Ad.  of  ac,  9th  December,  1903.— 
This  invention  relates  to  improvements  in  the  rubber  valves 
used  in  pumps,  etc.,  and  has  for  its  object  a  means  whereby  the 


Specification  No.  8620,  of  1903. 

wear  of  the  rubber  is  considerably  reduced.  The  invention 
consists  of  the  combination  with  a  valve  of  a  sheet  or  sheets  of 
rubber  having  an  aperture  with  a  removable  collar  of  metal  fitted 
therein,  a^d  sliding  upon  the  spindle  or  neck. 

SHIPPING  NOTES. 

Tiberius,  built  by  the  Northumberland  Shipbuilding 
Company  Limited,  Howdon-on-Tyne,  for  the  firm  of  C.  Andersen, 
Hamburg,  left  the  Tyne  for  her  trial  trip  on  December  27th, 
1903.  This  vessel  is  one  of  the  Northumberland  Company's 
now  well-known  type,  of  which  more  than  twenty  have  already 
been  built.  Dimensions :  373  ft.  over  all,  by  48  ft.  breadth 
extreme,  by  30  ft.  10  in.  depth  moulded;  built  to  the  highest 
class  at  Lloyd's,  spar-deck  rule,  under  special  survey,  and  has 
poop,  bridge,  and  top-gallant  forecastle  with  extra  strength. 
Very  special  attention  has  been  paid  to  the  loading  and  dis- 
charging gear,  and  a  complete  outfit  of  eight  powerful  winches 
by  Messrs.  Clarke,  Chapman,  and  Company  Limited,  of  Gates- 
head, has  been  fitted ;  also  powerful  steam  steering  gear  by 
Messrs.  Bow,  McLachla.n,  and  Company  Limited,  Paisley,  steam 
windlass  by  Messrs.  Emerson,  Walker,  and  Thompson  Brothers, 
Gateshead.  Tlie  vessel  carries  7,000  tons  dead  weight,  and  water 
ballast  in  cellular  double  bottom  and  after-peak  tank.  Machinery 
supplied  by  Messrs.  Richardson,  Westgarth,  and  Company 
Limited,  Sunderland,  with  cylinders  26  in.,  42  in.,  and  72  in." 
by  48  in.  stroke;  three  boilers,  14  ft.  4iin.  by  lift.,  1801b. 
pressure;  and  is  also  fitted  entirely  in  accordance  with  the 
requirements  of  the  Hamburg  police,  having  bronze  propellers, 
etc.  The  trial  proved  in  every  way  satisfactory,  the  machinery 
working  without  a  hitch,  and  a  speed  of  lOJ  knots  was  easily 
obtained. 

LongSCar.  built  by  Messrs.  Wm.  Gray  and  Company 
Limited  for  Captain  T.  W.  Willis,  of  West  Hartlepool,  ran  her 
trial  trip  on  December  28th,  1903.  The  vessel  has  been  built 
to  Lloyd's  highest  class.  The  dimensions  are  :  Length,  329  ft. ; 
breadth,  46  ft.;  and  depth,  23  ft.  7|in.    The  vessel  has  five 


steam  winches,  steam  steering  gear  amidships,  hand-screw  gear 
aft,  large  patent  donkey  boiler,  patent  steam  windlass,  boats 
on  beams  overhead,  'grain  divisions,  stockless  anchors,  two 
masts  with  schooner  rig,  and  a  complete  outfit  for  a  first-class 
cargo  steamer.  The  engines  are  from  the  Central  Marine 
Works  of  the  builders,  and  are  of  the  triple-expansion  type, 
having  cylinders  23  in.,  36J  in.,  and  62  in.  diameter,  with  a 
stroke  of  39  in., and  two  large  steel  boilers  adapted  to  work  at 
a  pressure  of  160  lb.  per  square  inch.  After  adjustment  of 
compasses,  she  was  headed  for  the  Tyne  and  the  engines  opened 
out  to  full  speed,  the  average  speed  on  the  run  round  being  over 
11  knots  per  hour. 

Marathon. — The  twin-screw  steamer  Marathon,  built  by 
Messrs.  Stephen,  of  Linthouse,  to  the  order  of  Messrs.  George 
Thompson  and  Company  for  their  Aberdeen  Line,  ran  her  official 
trial  on  December  23rd,  1903.  She  is  a  sister  ship  to  the 
Miltiades,  built  at  Linthouse  for  the  same  owners,  which  was 
completed  in  October,  and  has  since  made  a  most  successful 
maiden  voyage  to  Australia.  The  Marathon's  trials  were  highly 
satisfactory,  and  the  speed  (16i  knots),  as  well  as  the  prolonged 
trial,  exceeded  what  the  builders  undertook.  The  vessel's  dimen- 
sions are  475  ft.  by  55  ft.,  with  a  moulded  depth  of  33  ft.  from 
upper  deck,  her  gross  register  being  about  7,000  tons. 

r  Clifton.— On  December  24tih,  1903,  Messrs.  Short  Brothers 
Limited  launched  from  their  yard,  at  Pallion,  a  steel  screw 
steamer,  built  to  the  order  of  Messrs.  Webster  and  Barraclough, 
of  West  Hartlepool,  of  the  following  dimensions  :  Length  352  ft., 
breadth  47  ft.,  and  depth  moulded  27  ft.  4  in.  On  leaving  the 
ways  the  vessel  was  named  Clifton,  the  ceremony  being  performed 
by  Miss  Webster,  of  Wolviston  Hall.  Triple-expansion  engines, 
havinPT  cylinders  25  in.,  41  in.,  67  in.,  with  a  stroke  of  45  in., 
are  to  be  fitted  by  Messrs.  Blair  and  Company  Limited,  of 
Stockton,  who  also  supply  the  boilers,  which  will  have  a  pressure 
of  180  lb. 


NAVAL  NOTES. 
Prince  of  Wales. — The  first-class  battleship  Prince  of 
Wales,  which  was  built  at  Chatham  Dockyard,  has  just  com- 
pleted all  her  official  trials,  with  very  satisfactory  results.  The 
vessel  is  a  sister  ship  to  H.M.S.  Queen,  the  trials  of  which  were 
completed  about  three  weeks  ago;  but  the  boilers,  in  the  case 
of  the  Prince  of  Wales,  are  of  the  Belleville  type.  On  the  30 
hours'  trial,  at  one-fifth  full  power,  with  eight  out  of  the  20 
boilers  alight,  the  indicated  horse  power  developed  was  3,128,  at 
66^  revolutions,  with  a  steam  pressure  of  2201b.,  and  on  the 
three-fourths  power  trial  11,669  indicated  horse  power  at  106 
revolutions.  The  final  trial  at  full  power  gave  15,364  indicated 
horse  power,  with  113  revolutions.  A  low  coal  consumption, 
which,  of  course,  is  an  important  feature  of  such  trials,  was 
maintained  in  all  cases  under  natural  draught,  while  the  water 
saved  over  the  Admiralty  allowance  was  10  tons  and  5  tons 
in  three-fourths  and  full-power  trials  respectively.  Her  machi- 
nery and  Belleville  boilers  were  constructed  by  the  Greenock 
Foundry  Company  (Messrs.  Scott  and  Company).  Tlie  vessel 
is  400  ft.  by  75  ft.  by  26  ft.  9  in.  in  mean  draught,  and  of  15,000 
tons  displacement.  She  is  armed  with  four  12  in.,  twelve  6  in., 
and  28  other  guns  of  smaller  calibre. 


NOTICES    OF    MEETINGS,  &C. 


Institution  of  Electbical  Engineers. — Great  George 
Street,  S.W. :  January  14th,  adjourned  discussion  on  Mr.  P.  V. 
McMahon's  paper,  "  The  City  and  South  London  Eailway,  Work- 
ing Results  of  the  Three-wire  System  Applied  to  Traction." 
Glasgow  section :  January  12th,  ordinary  meeting'.  Dublin 
section :  January  14th,  ordinary  meeting. 

Institution  of  Civil  Engineers. — January  12th,  paper  by 
Mr.  Alex.  Millar,  "  The  Electrical  Re-construction  of  the  South 
London  Tramway  on  the  Conduit  System." 

Institution  of  Mechanical  Engineers. — January  15th, 
ordinary  meeting. 

Manchester  Association  op  Engineers. — January  16th, 
president's  inaugural  address. 

Institute  op  Marine  Engineers. — January  11th,  Mr.  O. 
Sumner  will  read  paper  on  "  Marine  Petrol  Engines  and  Motor 
Launches,"  at  the  London  Institution. 

North-East  Coast  Institution  op  Engineers  and  Ship- 
builders, Ne-wcastle-on-Ttne. — January  IGtli,  graduates' 
section,  Mr.  N.  H.  Burgess  on  "  Marine  Engineering." 

Glasgow  Technical  College  Scientific  Society. — 
January  9th,  Mr.  A.  G.  Strathern  on  "  Tlie  Manufacture  of 
Weldless  Chains." 

Bradford  Engineering  Society. — January  13th,  social 
evening. 
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QUERIES  AND  REPLIES. 


Communications  should  he  written  on  one  side  of  the  pajier  onl//,  and  in 
all  cases  be  accompanied  with  name  and  address.  Sketches  should 
be  neatly  drawn,  and,  if  large,  sent  on  a  roller,  so  as  to  avoid 
creasivg.  This  column  is  intended  for  the  mutual  assistance  of 
engineers  in  their  daily  work.  As  far  as  we  possibly  can,  we 
render  assistance,  but  we  cannot  undertake  to  work  out  elaborate 
arithmetical  calculations,  or  deal  with  matters  not  of  general 
interest.  Further,  we  cannot,  under  the  pretence  of  answering  a 
query,  be  made  the  medium  for  gratuitous  vuffing.  We  cannot 
undertake  to  reply  to  queries  by  post. 

1774-  Dissociation  of  Steam. — A  question  has  arisen  as  to 
dissociation  of  steam  into  its  two  gases,  viz.,  at  what  temperature 
does  this  occur  (that  is,  the  lowest)  ?  I  cannot  find  it  stated  any- 
where in  any  book  in  my  possession. —  Niddm. 

Ansirer. — Mr.  Dugald  Clerk,  in  his  book  on  "The  Gas  and  Oil 
Engine,'  *  gives  some  particulars  of  experiments  on  the  dissociation 
of  various  gases.  On  page  92,  eighth  edition,  he  states  :  "  Groves 
found  long  ago  that  watei-  begins  to  split  up  into  oxygen  and 
hydrogen  gases  at  a  temperature  low  compared  to  that  produced 

by  combustion  Deville  made  a  careful  study  of  the 

phenomena,  and  found  that  decomposition  commences  at  960  deg. 
to  1,000  deg.  Cen.,  and  proceeds  to  a  limited  extent  ;  l  aisiiig 
the  temperature  to  1,"200  deg.  Cen.  increases  it,  but  a  limit  is 
reached  It  is  quite  evident  that  at  the  highest  tem- 
peratures produced  by  combustion  the  product  cannot  exist  in  a 
state  of  complete  combustion.  It  will  be  mixed  to  a  certain  extent 
with  the  free  constituents,  which  cannot  combine  further  until 
the  temperature  falls  ;  as  the  temperature  falls,  combustion  will 
contiijue  until  all  the  free  gases  are  combined." — W.  G. 

1777.  Joy's  Valve  Gear. — Can  any  reader  inform  me  whether  it  is 
possible  to  obtain  ecjual  leads,  cut-ofFs,  and  port  openings  of  an 
engine  fitted  with  Joy's  valve  gear,  for  various  grades  of  expansion, 
and  if  so,  the  method  of  setting  out  the  centre  lines  of  the  gear 
would  be  welcome  ? — Puzzled. 

Answer. — The  best  method  of  setting  out  the  centre  lines  of 
Joy'.s  valve  gear  is  the  following  :  Let  ab,  ad  be  the  two  positions 
of  the  crank  when  the  connecting  rod  is  at  right  angles  to  it. 
Diaw  ef  at  right  angles  to  the  line  of  stroke  c  a,  so  tliat  ef  is  not 
less  than  twice  the  valve  travel.  When  the  connecting  rod  comes 
into  the  line  of  stroke,  let  c  move  to  q  and  h,  so  that  eh  =  qt  or 
h  u.  Take  a  point  1<  on  e  f,  produced  so  that  //  h  h  is  less  than  a 
right  angle,  and  draw  /,■  I  pei'pendicular  to  Ic  e.    The  point  /  is  the 


centre  of  oscillation  of  the  radius  rod  I  k  \  g  k  is  called  the  driving 
link.  Take  g  m  =  |  ef,  and  on  the  line  of  stroke  of  the  valve 
mark  off  =  lap  +  lead.  Join  to  p,  cutting/ c  n  in  n.  This 
point  is  the  centre  of  oscillation  of  the  guide  block.  Take  rp 
equal  to  the  radius  with  which  r  w  is  struck  ;  then  r  p)  is  the  valve 
rod,  and  s  r  is  the  valve  spindle. — A.tax. 

1778.  Vacuum. — Could  any  of  your  kind  readers  explain  the 
principle  of  vacuum  in  the  cylinder  and  the  condenser  of  the  steam 
engine,  and  explain  how  it  is  ti'ansferred  to  the  gauge?— Yodnq 
Engineer. 

Answer. — The  steam  flowing  from  the  cylinder  meets  a  jet  of 
cold  water  or  cold  surfaces,  such  as  tubes  in  which  water  flows. 
The  steam  loses  heat,  and  by  far  the  greater  part  is  condensed  and 
the  temperature  is  lowered,  so  that  the  uncoudensed  steam  is  at  a 
very  low  temperature  and  i)ressure,  and  the  air,  which  water 
always  contain^,  and  which  is  consequently  discharged  with  the 
steam,  is  also  at  a  very  low  pressure.  The  pressure  in  the  cylinder 
is  higher  than  that  in  the  condenser,  because  of  the  friction  of  the 
exhaust  pipe  thi'ough  which  the  steam  passes  with  a  velocity 
which  is  often  as  much  as  10,000  ft.  per  minute.  The  air  pump 
withdraws  water  and  air  from  the  conden-er.  The  vacuum  is 
usually  expressed  in  inches  of  mercury,  a  manometer  being  used, 
as  shown  by  the  figure.    The  pressure  of  the  atmosphere  acting 


•"The  Gas  and  Oil  Engine,"  by  Dugald  Clerk.  Longmans,  Green,  and  Co., 
London 


on  R,  and  that  in  the  condenser  on  A,  the  mercury  in  the  leg  A  is 
farced  up,  and  that  in  B  down,  the  height  /(  being  proportional  to 
the  diflfei-ence  of  pressure  between  atmosphere  and  condenser.  As 
in.  of  mei'cury  correspond  to  15  lb.  per  sciuare  inch.,  a  vacuum 


of  27  in.  would  be  13^  lb.  per  .square  inch,  and  the  absolute 
pressure  in  the  condenser  would  be  IJ  lb.  Allowing  lib.  for  the 
resistance  of  the  exhaust  pipe,  this  would  give  %\  lb.  back  pressure 
in  the  cylinder. — A.tax. 

1781.  Sequence  of  Cranks. — Would  one  of  your  marine-engineering 
readers  give  a  little  information  regarding  the  considerations 
fixing  the  sequence  of  the  cranks  in  ordinary  vertical  marine 
engines— (1)  in  three-crank  engines,  (2)  in  two-ci'ank  engines?  In 
the  three-crank  engines  all  the  angles  are  equal,  in  the  two- 
crank  engines  the  cranks  are  at  90  deg.  Which  crank  should  lead, 
and  how  should  the  others  follow,  and  why  ?  This  suliject  seems 
to  be  carefully  avoided  in  text  books. — Clutha. 

Answer. — When  cranks  are  at  90 deg,  the  sequence  is  of  no 
consequence.  The  indicator  diagrams  are  slightly  affected  by  the 
shortness  of  the  connecting  rod,  but  as  the  intermediate  receiver 
is  always  at  least  twice  the  high-pressui-e  cylinder  volume,  this  is  of 
no  practical  consequence.  When  cranks  are  .set  at  120  deg.,  the 
arrangement  low,  intermediate,  and  high  gives  a  smaller  I'ange  of 
temperature  in  each  cylinder  than  that  obtained  with  high,  inter- 
mediate, and  low.  Both  arrangements  are,  however,  used  in 
practice,  probalily  owing  to  the  fact  that  with  lai'ge  receivers  the 
(liflference  in  the  forms  of  the  diagrams  is  not  very  great. 
"  Clutha "  will  find  the  subject  of  the  theoretical  diagrams  of 
compound  engines  discusfsed  in  "Problems  in  Machine  Design," 
published  by  the  Technical  Publishing  Company. — Ajax. 


MISCELLANEA. 

Messrs.  Harland  and  Wolff,  Belfast,  have  received  an 
order  to  build  a  steamer  755  ft.  long  for  the  White  Star  Line. 
The  vessel  will  be  30  ft.  longer  than  the  Baltic,  the  largest 
ship  in  the  world,  launched  six,  weeks  ago  for  the  same  company. 

The  North-Eastern  Railway  Company  are  now  experimenting 
at  various  centres  on  their  sysstem  with  a  new  petrol  illumi- 
nating lamp,  the  salient  features  of  which  are  that  a  bright 
incandescent  light  is  given  without  the  use  of  liquid  or  any 
wicks,  and,  therefore,  there  is  a  total  absence  of  smoke  or 
smell.  Carburetted  air  was,  in  the  first  instance,  obtained 
simply  by  employing  paper  pulp  saturated  with  gasoline;  but 
recently  an  improved  absorbent  block,  invented  by  Mr.  H. 
Marshall,  F.R.S.E.,  of  Edinburgh  University,  has  been  intro- 
duced to  replace  the  paper  pulp.  Petrol  is  poured  into  a  receiver, 
and,  passing  through  the  porous  blocks,  becomes  vaporised.  The 
gas  escapes  into  an  ordinary  incandescent  mantle,  and  burns 
with  a  brilliancy  equal  to  about  50  candle  power. 

An  example  of  the  economy  in  small  things,  which  contributes 
so  largely  to  the  success  of  modern  industrial  work,  is  the 
utilisation  of  waste  sand  from  the  stamp  mills  in  the  upper 
Michigan  districts,  U.S.A.  This  sand  conies  largely  from  the 
copper  stamp  mills,  and  has  a  slight  amount  of  copper  still 
remaining  in  it,  which  gives  it  a  reddish  hue.  It  is  found 
especially  valuable  for  making  mortar,  as  it  gives  a  much 
stronger  qnnlity  than  the  ordinary  run  of  pit  sand;  also  it  is 
valuable  for  ballasting,  as  the  copper  makes  it  much  firmer  and 
heavier  than  the  ordinary  gravel.  Tliiousands  of  tons  are 
shipped  to  lower  lake  jioints  for  the  manufacture  of  paving  brick, 
and  lor  use  in  making  cement  for  street  paving.  A  recent  new 
departure  is  the  building  of  a  plant  for  the  manufacture  of 
building  stone  out  of  stamp  sand  and  Portland  cement.  The 
sand  and  cement  are  mixed  in  about  equal  projaortions,  and 
moulded  into  hollow  blocks  to  resemble  any  kind  of  granite 
finish.  The  samples  thus  far  made  show  that  the  artificial 
stone  is  extremely  hard,  and  that  it  is  considerably  cheaper 
than  the  real  st«ne,  besides  being  quite  as  durable. 
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MECHANICAL  ENGINEERING  EDUCATION  IN  GERMANY. 

The  reiportsi  that  are  presented  fruni  O'ur  consuls  frequently 
cG'utaiii  iiiatters  oi  the  liigliest  importance  to  special  trades, 
and  in  tlia-t  whicli  has  just  been  presented  in  connection 
with  the  diplomatic  and  consular  reports  concerning' 
technical  instruction  in  Germany  there  is:  mucli  int'ormation 
that  should  be  extremely  valuable  at  this  moment  to  all 
engaged  in  mechanical  engineering  in  this  country. 

It  will  probably  come  as  a  surprise  to  those  who  are 
not  familiar  with  the  paternal-like  character  of  legislation 
in  Germany  to  know  that  the  State  contributes  to  thirteen 
mechanical  engineering  schools  the  sum  of  £.3O,0UO' amiuall}', 
as  an  aid  to  the  schools  tliat  arei  not  e-xpected  to  be  self- 
supporting. 

While  we  are  occupied  in  discussing  questions  of  tariff  as 
between  nations,  our  German  competitors  in  engineering 
industries  are  being  aided  by  their  Government  in  the 
matter  of  training  technically  tho«e  who  are  already  engaged 
in  engineering  works,  and  who  are  to  subsequently  become 
capable  for  more  responsible  poisitions  therein. 

It  appears  that  tliere  are  two  classeis  of  training  institu- 
tions hi  Germany  devoted  exclusively  to  mechanical  ongincci'- 
ing,  one  being  designated  "  Mechanical  enginetriiig  sclmols," 
and  the  other  "  Higher  mechanical  engineering  schools  "  ; 
the  whole  of  these  schools,  of  which  there  are  thirteen  in 
number,  are  under  Stat©  patronage  and  support. 

The  higher  mechanical  engineering  schools  are  intended 
for  the  instruction  of  engineering  inspectors  and  officials, 
and  for  draughtsmen  in  the  otiices  of  engineering  works ; 
further,  for  providing  future  o^wners'  and  managers  of  such 
works  or  allied  industries  with  the  necessary  technical 
knowledge-. 

The  mechanical  engineering  schools  are  intended  for 
the  instruction  of  lower  technical  inspectors,  overseers, 
foremen,  and  managers  of  small  works,  and  for  providing 
the  Oiwners  of  such  small  worksi  with  necessary  technical 
knowledge,  special  attention  being  given  to  drawing. 

The  ccaiditions  of  entrance  into  these  two  categories  of 
schools  are  such  that  the  pupils  must  have  been  engaged 
for'  at  least  two  years  in  the  practical  workshops  of  engineer- 
ing firms  before  they  can.  be  admitted  to  the  higher  schools, 
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while  those  who'  are  seeking-  entrance  into  the  ordinary 
mechanical  engineering  schools  must  have  been  practically 
employed  in  workshops  for  at  least  four  years. 

We  ha.v©  had  au  opportunity  of  perusing  the  syllabus 
and  details  of  the  subjects  of  instruction,  and  we  unhesi- 
tatingly affirm  that  there  is  no  corresponding  instruction 
in  mechanical  engineering  given  by  any  technical  school, 
university,  or  other  training  institution  in  this  co'untry  that 
can  compare  with  that  which  has  been  in  existence  in 
Germany  since  the  year  1898. 

As  showing  the  moderate  fees  that^  are  charged,  it  is 
interesting  to'  note  that  the  total  fees  in  the  higher  mechani- 
cal engineering  schools  are  £7  10s.  per  annum,  while  for 
the  ordinary  mechanical  engineering  schools  the  tuition 
fees  are  £$  per  annum,  and  the  average  expenditure  for 
board  and  lodging  per  month  is  given  as  from  £2  10s.  to 
£3,  according  to  requirements. 

It  appears,  from  this  report,  that  the  owners  and 
managers  of  mechanical  engineering  works  in  Germany  are 
in  constant  communication  witli  one  another  with  reference 
to  the  engagement  of  pupils  who  ha.ve  finished  their  courses 
in  either  of  the  schools,  and  certain  positions  in  the  State 
offices  are  offered  to  the  students  immediately  upon  their 
leaving,  at  salaries  ranging  from  £80  per  annum  for  the 
lowest  position  tO'  £350  per  annum  in  the  highest  position. 

We  conmiend  these  conditions  for  the  encouragement  of 
engineering  education  to  British  technical  schools  com- 
mittees and  others  who  are  inclined  to  suggest  that  if  there 
is  any  backwardness  in  this  country  it  is  due  to  conditions 
that  are  to  be  associated  absolutely  with  questions  of  tariff 
and  taxes,  rather  than  with  methods  and  manners  of  those 
hiterested  in  the  industries  aiid  from  the  want  of  true  pro- 
tection that  our  Governments  can  be  charged  with. 

BAD  WATER  AND  WORSE  STEAM. 

Thje  veiy  general  attentioii  that  is  being  given  towards 
the  purification  of  water  that  is  tO'  be  used  for  the  genera- 
tion of  steam  is  not  remarkable  when  the  vast  amount  of 
injury  that  arises  from  impure  steam,  toi  say  nothing  of  the 
dangerous  deposits  caused  in  the  boilers,  is  appreciated. 

Tlierei  has  been  sjjecial  attentioai  directed  towar'ds  purifica- 
tion of  water  by  makers  of  apptu-atus  and  plant  that  are 
intended  to  remove  impurities  tliat  lia.ve  accidentally 
been  connuunicated  tO'  the  water,  but  these  filters  and  water 
treaters  are  of  no  avail  when  the  water  possesses  that  which 
may  be  termed  an  original  taint  or  an  original  contamina- 
tion of  matters  held  in  solution  in  it  obtained  from  its 
source  of  supply. 

The  experiments  that  have  been  undertaken  with  a 
view  of  showing  the  loss  of  heat  due  toi  tlie  formation  of 
scale  of  various  thicknesses  in  boilers  have  led  to  serious 
efforts  towards  correctuig  the  difficulty  at  its  initial  stage, 
and  steam  users  are  now  almost  as  much  concerned  to  have 
the  water  treated  with  a  view  of  softening  it  prior  to  its 
entrance  into  the  boiler  as  to  have  the  feed  water  taken 
from  the  condensing  plant  purified  jnior  to  its  being  again 
delivered  to  the  boiler. 

Very  many  of  the  inventors  who  have  laboured  in  the 
direction  of  water-softening  plants  in  the  past  have  been 
confronted  with  the  difficulty  that  their  2)lants  were  satis- 
factory so  long  as  the  original  conditions  for  which  the 


I)lant  was  designed  were  maintained,  but  it  has  been  found 
that  the  plant  that  would  be  perfectly  successful  at  one 
jjeriod  would  be  of  littte  use  at  another,  owing  to  the  varied 
condition  of  tlie  water  supply.  The  chief  point  aimed  at 
is  to  ensure  that  a  measured  or  definite  ciuantity  of  the 
softening  fluid  or  re-agent  shall  be  delivered  to  suit  the 
conditions  required  by  the  particular  volume  of  water  that 
is  passing  through  the  settling  or  mixing  apparatus,  and 
the  more  or  less  successful  mixing  and  distributing  results 
in  the  corresponding  freedom  from  taint,  such  as  would 
injure  plates  and  pipes  through  which  the  water  had  to 
pass,  or  against  which  it  would  be  in  contact  when  used  in 
a  boiler  for  steam  generation  purposes. 

The  supply  of  the  re-agent  or  the  fluid  that  is  to  be 
employed  for  softening  must  of  necessity  be  associated  with 
the  feeding  of  the  water,  and  no  apparatus  can  be  con- 
sidered efficienti  that  lias  either  of  these  conditions  not 
absolutely  dependent  upon  the  simultaneous  control  of  the 
one  to  suit  the  needs  of  the  other.  Many  ingenious  devices 
have  been  adopted  by  designers  of  water-softening  plants 
for  autoinatically  regulating  the  supply  of  re-agent  in  the 
required  proportions  to  the  varying  supj^ly  of  hard  water. 
The  usual  arrangement  is  to  fit  two  cocks  under  similar 
heads  and  of  predetermined  dimensions,  and  to  automati- 
cally control  them  by  ball  floats  influenced  by  the  variations 
in  supply  of  hard  water  or  demand  for  soft  water,  both 
cocks  discharging  into  a  common  tank.  Veiy  successful 
results  have  been  obtained  by  pumping  the  hard  water  and 
the  solution  by  two  pumps  of  predetermined  capacities 
worked  in  unison,  whilst  another  satisfactory  device  is  to 
cause  the  hard-water  supply  to  work  a.  small  tui'bine,  which 
pumps  or  otherwise  effects  the  supply  of  re-agent.  In  any 
case,  success  depends  upon  the  automatic  control  of  the 
supply  of  re-agent  in  the  con-ect  proportions  to  suit  the 
varying  rate  of  supply  of  hard  water. 


NOTES  ON  NEWS. 

Zinc. — new  process  for  obtaining  zinc  has  just  been 
tested  at  the  Halifax  Mines  in  North  Wales,  and  appears 
to  give  remarkablei  results.  It  is  stated  it  will  mean  a 
reduction  of  50  per  cent  in  thei  cost  of  production,  and  that 
by  its  introduction  the  tailings,  or  wast^,  at  the  mines  will 
be  utilised.  Sir  William  Ramsay  was  present  when  the 
new  systean  was  tested,  and  the  results  ha.ve  been  very 
satisfactoiy.  In  the  new  process  the  jjroduction  of  what 
is  known  as  speltei'  ia  unnecessary  in  order  to  obtain  zinc 
white,  which  is  used  so  extensively  in  the  manufacture  of 
paint.  The  ore  known  as  "  black  jack  "  is  mined  for  the 
purpose  of  obtaining  zinc,  and  as  there  are  many  "  black 
jack  "  mines  going  throiughout  the  country,  particularly  in 
the  north,  the  matter  is  of  importance. 


Egad  versus  Rail  for  Cotton  Tratfic. — ^Tlie  Conmiittee 
of  the  Oldliam  Master  Cotton  Spimiers'  Association  in  their 
report  for  1903  state  :  In  the  earlier  pai-t  of  the  year  a 
sub-committee  was  formed  to  inquire  into  and  report  on 
road  traffic  versus  railway  traffic,  either  by  auto-motors, 
traction  engine,  or  electric  traction,  for  the  cai'rying  of 
cotton,  yarn,  or  cloth.  The  local  committee  was  augmented 
by  the  appointment  of  gentlemen  in  north  and  noii;h-ea_st 
Lancashire,  as  well  as  some  local  gentlemen  interested  in 
the  subject.  Much  information  Avas  collected  relating  to 
lengths  of  journey,  cost  per  ton  mile,  weight  of  load, 
gradients  between  Oldham  and  variousi  parts  of  Lancashire, 
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tyjjes  of  engine',  etc.  The  obje<;t>  of  the  eoiumitteei  was  to 
prove,  if  possible,  that  the  trade  might  secure  a  .saving  in 
the  caiTiage  of  cotton,  cotton  yarn,  aiid  cloth  on  the  prices 
now  chaiged  by  the  railway  companies.  After  a  long  series 
of  meetings  and  a  great  accumulation  of  evidence,  which 
may  be  useful  in  tlie  iimiiediate  future,  the  coiumittee  ai'e 
not  at  present  in  a  positiou  tO'  make  any  recouimendatioii, 
but  as  they  are  in  coiumunicatioai  with  the  tramway 
authorities  of  Manchester  and  Salford,  with  a  view  to 
utilising  the  train  lines  between  Oldhaui  and  Manchester 
for  the  conveyance  of  cotton  from  the  Ship  Canal  Docks, 
tihey  desire  to  leave  the  matter  over  until  they  are  ready  to 
make  a  full  report  on  tlae  subject.  In  tlie  meiaiitime  they 
are  obtaining  informaitio^i  I'elaiting  not  only  to  electric 
traction,  but  to  tlie  application  of  electiicity  as  a^  motive 
power  in  cotton  mills  and  in  other  directions. 

Powerful  Type  of  Freight  Locomotive  for  Rhodesian 
Kailwats. — ^Messrs.  Kitson  and  Sons,  of  the  Airedale 
Foundry,  Leeds,  have  just  completed  two  powerful  double- 
bogie  sii-wheeled  coupled  taiik  locomotives,  which  have 
been  designed  for  hauling  heavy  freight  trains  on  the 
Rliodesian  Railways.  Tlie  engines  are  of  the  well-luiown 
Kitson-Meyer  type,  having  six  wheels  coupled  for  each  bogie. 
There  are  four  cylindei's,  15 1-  in.  in  diameter,  with  a  stroke 
of  23  in.,  two  at  each  end,  placed  outside  the  frames,  and 
with  the  slide  valves  on  top,  actuated  by  Walschaert 
(Heusiuger)  gear.  The  slide  valves  are  balanced,  having 
cast-iron  rings  at  the  back.  The  steam  pressure  is  1801b. 
The  whole  weight  of  the  engine,  72  tons,  is  available  foi' 
adhesion.  Each  of  the  locomotives  has  only  one  boiler, 
with  a  moditied  Ramsbottom  safety  valve  of  precisely  the 
same  pattern  to  those  fitted  toi  the  Cape  Govei-nment  Rail- 
way locomotive  stock.  The  engmes,  to  which  "  cow 
catchers"  are  also  fitted,  are  provided  with  Greshani  and 
Craven's  injectors  and  steam-sanduig  appliances,  the  .sand- 
boxes being  at  either  end  of  the  extended  smokebox. 

Te,st  of  Westinghouse  T\jrbine. — An  American  con- 
temporary gives  the  results  of  an  economy  test  of  a 
1,250  kilowatt  Westinghouse  steam-turbine  generating  set, 
built  at  Pittsburg  for  the  luterboi'ough  Rapid  Transit 
power  house.  Tlie  net  results  showed  a  steam  consumption 
of  151b.  per  electrical  horse  power  with  27  in.  of  vacuum, 
and  14^  lb.  with  28  in.  of  vacuum.  The  barometer  reading 
was  30  in.  Dry  saturated  steam  was  delivered  toi  the 
turbine  throttle  at  1501b.  gauge  pressure.  At  the  close 
of  the  test  the  automatic  safety  stop,  with  which  all 
Westinghouse  turbines  are  now  equipped,  was  tested  by 
holding  down  tlie  govemoi-  lever  so  that  the  speed  of  the 
turbine  was  uncontrolled.  The  turbine  accelerated  its 
speed  immediately,  and  just  before  the  rate  of  speed 
reached  10  per  cent  above  the  normal  rate  the  safety  stop 
automatically  released  and  shut  ofl'  the  steam  supply.  This 
was  followed  by  a  test  for  regulation  under  extreme  con- 
ditions, the  full  load  being  thrown  on  and  ofif  uistantaneously 
several  times.  The  variation  in  the  speed  of  the  unit 
between  no  load  and  full  load,  as  indicated  by  the  change 
in  tone  of  the  note  given  out  by  the  generator,  was  barely 
perceptible. 


Exhibition  of  Mechanical  Engeavinq  and  Coloue 
Pbinting.— The  Board  of  Education,  in  co-operation  with  the 
Council  of 'the  Society  of  Arts,  intend  during  the  present  year 
to  hold,  in  the  Victoria  and  Albert  Museum,  South  Kensington, 
an  exhibition  of  engravings  produced  by  mechanical  means, 
such  as  photogravure  and  other  photographic  processes,  as  a 
sequel  to  the  exhibition  of  engraving  and  etching  held  during 
last  summer;  and,  as  great  advancements  have  been  made  in 
printing  in  colours  since  the  exhibition  of  modern  illustration, 
in  1901,  specimensi  of  colour  printing  will  be  included.  A 
committee,  of  which  Sir  William  de  W.  Abney,  K.C.B.,  F.R.S., 
will  act  as  chairman,  has  been  formed  to  advise  the  Board  in 
carrying  out  the  exhibition.  All  communications  should  be 
addressed  to  the  Secretary,  Exhibition  of  Mechanical  Engraving, 
Board  of  Education,  South  Kensington. 


THE  INSTALLATION  OF  ELECTRO-CARBONIC 
GAS  SIGNALLING  PLANT  ON  THE  MAIN 
LINE  OF  THE  NORTH-EASTERN  RAILWAY. 

Some  months  ago  we  announced  hi  these  columns  tlio 
decision  of  the  North-Eastern  Railway  Company,  as  a 
result  of  an  American  tour  of  inspection  paid  by  a  number 
of  their  leadhig  officials,  to  equip  a  section  of  their  main 
line,  eleven  miles  in  lengtli,  with  the  "  Hall  "  electro-auto- 
matic signals.  The  work  of  installation  has  been  proceeding 
for  some  time,  and  the  system,  which  is  quite  an 
■■  innovation ''  in  European  railway  workuig,  will  be 
formally  introduced  into  actual  working  in  the  course  of 
a  few  weeks.  On  this  stretch  of  the  N.E.  Railway  there  were 
previously  se-veu  sections,  but  with  the  automatic  signals 
there  will  be  no  fewer  titan  fifteen  sections,  each  of  about 
1,200  yards  in  length,  so  that,  it  will  be  readily  seen,  the 
cariying  capacity  of  the  line  will  be  more  tlian  doubled. 
Althongh  the  Hall  electric  signalling  lia.s,  we  believe,  been 
in  expeiimental  working  for  a  few  mouths  on  the  Paris, 
Lyons,  and  Mediterranean  Railway,  the  installation  on  the 
North-Eastern  Railway  will  be  unique,  as  it  will  be  the  first 
instance  of  the  application  of  the  gas  signals  in  European 
railway  working.  The  North-Eastern  Company  uitend  to 
adopt  compressed  carbonic  acid  gas  for  lowering  the  sema-' 
pliO're  arms  of  tlie  signals  uistead  of  electric  motors.  To 
each  signal  is  attached  a  cylinder  of  the  gas  at  a  pressure 
of  about  800  lb.  per  square  inch,  which  is,  however,  brought 
do'wu  by  a  I'educuig  valve  to  a  working  pressure  of  40' lb. 
per  square  inch.  The  gas  is  admitted  to  a  cyluider  con- 
taining pistons  attached  to  tlie  upright  rods.  Tlie  valves 
controlling  the  admis.sion  of  the  ga.s  iiitoi  the  cylinders  are 
opened  and  closed  by  the  armature  of  an  electro-magnet, 
which  is  energised  in  the'  ordinary  way  by  a  local  circuit 
controlled  by  the  relay  of  the  track  circuit.  Each  sectioJi 
is  protected  by  a  "stop"  signal  with  a  corresponding 
"distant"  arm  on  the  next  "stop"  signal  in  the  rear.  xVll 
the  levers  working  points  are  provided  witli  an  electric 
lock,  which  is  shot  when  the  second  stop  signal  in  the  rear 
is  loiwered  by  an  approaching  train,  and  in  consequence  no 
points  can  be  moved  when  an  approachmg  traui  is  within 
two  sections  of  tlie  place  where  shunting  is  being  done. 
The  signals  are  controlled  by  the  points,  so  that  when  the 
lever  working  any  of  the  points  is  moved  the  signal  is 
kept  at  "  danger,"  as  its  power  supply  is  cut  off.  By  the 
introduction  of  the  automatic  signalling,  considerable 
reductions  will  be  efi'ected  in  the  sta.ff  of  signalmen 
employed  on  this  section,  of  railAvay,  as,  out  of  tlie  six 
signal  boxes  now  required  witb  tlie  existing  mechanical 
interlocking,  twO'  of  the  junction  boxes  will  bei  closed  iifter 
traffic  from  the  branch  lines  has  ceased;  an  mtennediat© 
signal  box  will  be  entirely  dispensed  with,  whilst  signal 
boxes  at  two  of  tlie  roadside  stations  will  be  closed,  except 
when  sliuuting  operations  at  the  stations  are  necessaiy. 


TRADE  CATALOGUES. 


Messes.  John  Lawman  and  Company,  143,  New  Kent 
Eoad,  London,  S.E.,  send  us  sample  of  theLr  flexible  tubing, 
specially  adapted  for  the  protection  of  electric-light  cables 
against  damage  leading  to  short  circuits,  etc.  This  form  of 
flexible  tubing  is  also  used  as  a  metal  gas  tubing.  A  special 
holdfast  is  provided  for  attaching  same  to  existing  fittings. 
The  firm  state  that  this  class  of  tubing  is  recommended  by 
tire  insurance  compames. 

Messrs.  Ralph  Hoesfield  and  Company,  engineers,  Bred- 
buiy,  near  Stockport,  have  just  issued  their  1904  edition  of 
catalogue  containing  particulars  of  their  winding  and  driving 
steam  engines  and  boilers.  It  is  excellently  got  up,  the  specifi- 
cation of  the  various  machines  being  very  complete.  There  are 
a  large  number  of  half-tone  illustrations  taken  from  the  firm's 
actual  manufactures,  showing  their  high-class  and  many  types 
of  winding  engines,  horizontal  and  vertical  steam  engines, 
boilers,  etc.  The  London  agent  is  Mr.  A.  W.  Nye,  110,  Cannon 
Street,  E.G.' 
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LEAVES   FROM   A   NAVAL  ENGINEER'S 
NOTE  BOOK. 

VI. — Steam  and  Exhaust  Pipes,  1'okts,  and  PAtiSAGES. 
(Cuncluded  from  page  11.) 

The  speed  of  flow  of  the  steam  through  the  area  of 
opening  at  the  slide  valve,  when  at  its  greatest,  is  often 
much  higher  than  that  thi'ough  the  main  steam  ])ip3 ;  thus 
in  the  case  of  the  engines  of  the  U.S.A.  cruiser  New  York 
(example  D,  Table  I.)  the  speed  of  flow  through  the 
main  steam  pipe  is  6,700  ft.  per  minute,  while  the  maximum 
opening  at  the  high-pressure  steam  ports  at  the  valve  is  96 
square  inches  for  the  top  end,  and  101  square  inciies  to  the 


In  all  the  engines  fur  which  data  are  given  in  Tables  I.,  II., 
and  111.,  the  steam  leaves  tiie  cylinders  through  the  same 
ports  and  passages  by  which  it  was  admitted,  and  their  size 
is  tlierefore  governed  by  a  suitable  flow  of  emission,  rather 
than  of  admission.  The  sectional  area  of  the  passages  is 
usually  the  same  as  the  area  of  the  ports  at  the  cylinder. 
To  avoid  excessive  "  clearance,"  the  capacity  of  the  passages 
should  be  made  as  small  as  possible  consistent  with  free 
flow  of  steam,  and  as  this  depends  greatly  on  their  cross- 
sectional  area,  tlie  reduction  in  capacity  can  only  be 
attained  by  making  them  as  short  as  possible.  The  arrange- 
ment of  valves  and  cylinders  shown  at  fig.  1,  as  adopted  by 
Messrs.  Yarrow   and   Co.  in  their  torpedo-boat  engines, 


Fios.  1  and  2. 


bottom  end  of  the  cylinder,  and  the  corresponding  velocities 
of  flow  approximately  7,910  ft.  per  minute  and  7,460  ft.  per 
minute  respectively. 

Table  IV.  gives  some  interesting  data  concerning  the 
relative  velocities  of  admission  and  emission  of  tlie  steam 
through  the  maximnm  area  of  opening  of  the  ports  at  the 
valves  for  a  number  of  the  engines  for  which  other  data  are 
given  in  the  preceding  tables.  Taking  mean  values  for  top 
and  bottom  ports,  it  will  be  seen  that  tlie  speeds  of  flow  of 
steam  entering  and  leaving  the  respective  cylinders  range  as 
follows  : — 

Speed  op  Flow  of  Steam  Thuough  Maximum  Area  op 
Port  Opening  for  Admission,  in  Feet  per  Minute. 


Highest. 

Lowest. 

Average  for 
the  seven 
examples. 

7685 
9700 
13835 

6200 
7740 
9700 

7086 
8430 
10810 

Speed  of  Flow  of  Steam  Through  Maximum  Area  of 
Port  Opening  for  Emission,  in  Feet  per  Minute. 

Highest. 

Lowest. 

Average  for 
the  seven 
examples. 

H.P.  port  (ipuning  

6100 

7360 
8600 

4500 
4750 
7725 

5196 
6484 
8013 

shortens  the  distance  between  the  valve  faces  and  the 
cylinders  considerably  as  compared  with  the  more  usual 


Fio.  3. 
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methods  of  construction,  aud  it  would  appear  that  by  a 
slight  modification,  as  shown  at  M,  fig.  3,  a  still  further 
reduction  might  be  made,  and  the  distance  between  the 
valve  face  and  the  cylinder  shortened  to  the  minimum 
possible  with  valves  of  the  ordinary  piston  type. 


more  it  will  be  seen  that  in  examples  0  and  P  the  speed  of 
flow  from  the  low-pressure  cylinder  to  tlie  condenser  is  very 
high — i.e.,  9,550  and  9,750  feet  per  minute  respectively.  The 
speed  of  steam  exhausting  from  the  intermediate  cylinder 
in  these  two  examples  (about  7,000  ft.  per  minute)  is  also 


_  

 5 



Fio.  4. 


Summarising  the  data  given  in  the  tables,  the  following 
figures  may  be  taken  as  representing  the  steam  speeds 
generally  adopted  in  recent  naval  engines  : — 


Main  steam  pipes  

Corresponding  value  of  C  in  the  formula  :— 


Diameter  = 


diameter  of  H.P.  cylinder 


S  being  the  mean  speed  of  pistons,  in  feet  per 
minute. 

Mean  of  maximum  valve  openings  for  admission  : — 

H.  P  

I.  P  

L.P  


Ports  during  exhaust : — 

H.  P  

I.  P  

L.P.   


Steam  inlet  to  steam  chest :  — 


H.  P. 

I.  P.. 
L.P. 


Exhaust  pipes  from  one  cylinder  to  next,  or  in  the 
case  of  L.  P.  to  condenser  : — 


H.  P. 

I.  P. . 
L.P. 


Exhaust  pipe  to  condenser 
K  in  the  formula : — 


Corresponding  value  of 


ni^n^BUr  =  diameter  of  L.P.  cylinder  ^ 

S  being  the  mean  speed  of  pistons,  in  feet  per 
minute,  as  before. 


Feet  per  minute— 
from  7,500  to  8,100 


from  86  to  90 


from  6,500  to  7,500 
from  8,000  to  9,000 
from  10,000  to  12,000 


from  5,500  to  fi,000 
from  6,. 500  to  7,000 
from  7,500  to  8,500 


from  7,500  to  8,100 
from  8,.500  to  10,000 
from  11,000  to  13,000 


from  3,5r,0  to  4,500 
from  5,000  to  5,500 
from  6,800  to  8,000 


from  82  to  ( 


It  will  be  seen  from  the  data  given  in  Table  III.  thaL  for 
the  engines  of  torpedo  boats  and  torpedo-boat  destroyers 
the  above  steam  speeds  are  often  exceeded,  as  with  such 
engines  which  usually  run  at  high  piston  speeds,  it  is  not 
always  either  possible  or  advisable  to  give  such  large  areas 
to  the  pipes,  cylinder  ports,  and  passages.  The  relatively 
high  speed  of  steam  through  the  main  steam  pipes  in 
examples  P  and  R  has  already  been  referred  to,  and  further- 


FiQ.  5. 
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high,  while  that  of  the  steam  entering  the  low-pressure  steam 
chest  is  probably  a  record,  being  in  example  0  as  high  as 
16,600  ft.  per  minute. 


adopted  method  is  to  make  the  steam  from  the  boiler  to 
enter  the  middle  of  the  valve  and  exhaust  over  the  ends  as 
shown  at  fig.  4.    By  this  arrangement  the  high-pressure 


TABLE  III. — Velocity  of  Flow  of  Steam  through  the  Steam   Pipes,  Receiver  Pipes,  and  Exhaust  Pipes  op 
Triple-expansion  Engines  of  Torpedo  Craft  (from  Actual  Practice). 


Reference  letter 


Name  and  type  of  vessel 


Diameters  of  cylinders,  in  inches. 


Length  of  stroke,  in  inches  

Revolutions  per  minute   

Mean  speed  of  pistons,  S,  in  feet  per  minute   

Diameter  of  main  steam  pipe  at  engine,  in  inches  

Mean  speed  of  flow  of  steam  througli  ni.iin  steam  pipe,  in  feet  per  minute. . 

Diameter  of  receiver  pipe  between  H  P.  and  LP.,  in  inches  

Mean  speed  of  How  of  steam  exhausting  from  H.  P.  cylinder,  in  feet  per  minut' 
Mean  speed  of  flow  of  steam  entering  LP.  steam  chest,  in  feet  per  minute. . . , 

Diameter  of  LP.  exhaust  orifiee,  in  inches   

Mean  speed  of  flow  of  steam  exhausting  from  LP.  cyhnder,  in  feet  per  min\iti- 

Diameter  of  steam  inlet  orifice  of  L.P.  cylinder,  in  inches  

Mean  speed  of  How  of  steam  entering  L.P.  steam  chc&t,  in  foot  per  uiinutn. . . 
Diameter  of  main  exhaust  p'pc  to  condenser,  in  inches  

Mean  speed  of  flow  of  steam  through  main  exhaust  pipe,  in  feet  per  minute. 
Value  of  C  in  the  fornuila  :— 

diameter  of  H.P.  cylinder   , — 

 ■i   ^/  g 


Diameter  of  main  steam  pipe 

Value  of  K  in  the  formula  :— 

Diameter  of  main  exhaust  pipe 


diameter  of  L.P.  cylinder 


K 


steam  pres.sure  at  engine  in  pcvinds  per  square  inch 


0 

P 

Q 

R 

S 

T 

U 

H.M. 

torpedo- 
boat 
destroyer 
Handy. 

Torpedo- 
boat 
destroyer 
Santa  ¥6, 
built  by 
Messrs. 
Yarrow&Co. 

U.S.A. 
torpedo- 
boat 
destroyer 
Decatur. 

British 
torpedo- 
boat 
destroyer. 

U.S.A. 

torpedo 
boat. 

Russian 
torpedo 
boat. 

U.S.A. 

torpedo 
boat. 

IS,  26,  39i 

20},  32, 
two  3S 

10,  29i, 
two  32j 

14,  22. 

two  25^ 

11  J,  18i, 
two  21 

12,  Ifli, 
two  22 

IS 

IS 

22 

18 

18 

15 

16 

3S0 

SSO 

327 

3S0 

350 

400 

350 

1,140 

1,110 

1,200 

1,140 

1,0.50 

1,C00 

933 

7 

G 

8 

5  ( 

1 

41 

7,750 

10,260 

7,900 

9,750 

7,480 

8,280 

7,420 

9 

II 

;i 

~h 

6 

6i 

4,680 

4,560 

5,080 

3,660 

3,680 

3,no 

10,650 

9  5li0 

12,260 

9,000 

9,f  00 

'8,180 

11 

lOJ 

13 

10! 

84 

9 

7,110 

7, COO 

5,850 

4,610 

4,-  50 

4  260 

11 

10.\ 

11 

f  J 

7i 

6 

I' a 

1  6.600 

16,100 

14,300 

12,650 

11,900 

12,130 

10,650 

13! 

H<>,  for  each 
eyiindtr 

13  for  each 
(yliudcr 

1  J  for  cTch 
eylindi.r 

11  f.  rlhe2 
eylinr  crs 

1  i  for  the  2 
cylinders 

9,550 

9,750 

7,200 

7,130 

7,450 

7, "00 

6,280 

S8 

103 

S9 

99 

S(i 

91 

. 

lis 

119 

8.5 

81 

86 

85 

79 

•-'00 

230 

2.0O 

250 

2;o 

227 

250 

TABLE  IV.— "Velocities   of  Admission  and   of  Emissiox  of  Steam   through  the   Maximum  Area  of  Opening  of 
THE  Ports  at  the  Slide  Valves  of  Triple-expansion  Naval  Engines  (from  Actual  Practice). 


Example  (see  preceding  tables)  

Mean  speed  of  pistons,  S,  in  feet  per  minute   

Value  of : — 

Area  of  piston  ^  g 

Maximum  area  of  port  opening  for  admission 

=  speed  of  flow  in  feet  per  minute 
H.P.  top  

H.P.  bottom  

LP.  top  

LP.  bottom   

L.P.  top   

L.P.  bottom   

Value  of : — 

Area  of  piston    g 

Maximum  area  of  port  opening  for  emission 

=  speed  of  flow  in  feet  per  minute 

H.P.  top  

H.P.  bottom  

LP.  top   

LP.  bottom   

L.F.  top  

L.P.  bottom  


B 

A 

960 

960 

6,900 

7,080 

6,300 

6,360 

7,080 

8,5.S0 

7,500 

7,680 

10,620 

10,500 

9,960 

9,540 

5,730 

5,600 

6,950 

6,900 

8,600 

7,730 

c 

910 


6,200 


8,280 


11,650 


6,100 


6,460 


7,880 


D 

M 

L 

S 

945 

780 

860 

1,050 

7,910 

8,420 

7,680 

7,560 

7,460 

6,320 

7,260 

7,560 

8,120 

9,130 

10,020 

9,600 

7,460 

6,850 

9,480 

9,060 

9,800 

15,880 

11,340 

10,740 

9,600 

11,790 

10,140 

10,140 

5,050 
5,900 

4,220 
4,780 

j-  5,600 

5,470 

5,400 
6,620 

4,350 
5,150 

) 

j-  7,360 

6,960 

7,730 
7,720 

7,?00 
8,100 

j-  8,600 

7,860 

The  lead  of  the  pipes  to  and  from  the  valve  chests  of  the 
different  cylinders  admits  of  various  arrangements.  With 
the  high  steam  pressures  now  in  vogue,  the  most  commonly 


valve  spindle  works  in  steam  at  only  about  one-half  the 
pressure  of  the  steam  from  the  boilers,  which  may  effect  a 
considerable  saving  in  both  packing  and  steam.    The  area 
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of  the  upper  pistou  of  the  valve  is  conveniently  made 
sufficiently  larger  than  that  of  the  lower  one,  that  it  may 
balance  the  weight  of  the  valve  and  gear,  at  the  same  time 
making  it  so  much  easier  to  draw  out  in  overhauling.  A 
tee  pipe  joins  up  the  exhaust  outlets  E,  E  from  the  high- 
pressure  valve  casings,  the  steam  passing  to  the  middle  of 
the  intermediate  valve  through  the  pipe  G.  Similarly,  the 
exhaust  outlets  from  the  intermediate  cylinder  K,  K,  fig.  4, 
are  connected  and  the  steam  carried  on  to  the  low-pressure 
steam  chest  through  the  pipe  L.  When  the  steam  enters 
the  cylinder  over  the  top  and  under  the  bottom  of  the  valve 
pistons  respectively,  and  exhausts  between  tiiem,  as  shown 


Fig.  6. 


at  fig.  5,  the  steam  from  the  boiler  is  led  to  the  valve  by 
means  of  a  tee  pipe  H  H,  or  else  a  passage  is  cast  in  the 
valve  casing  connecting  the  top  with  the  bottom.  This 
arrangement  often  has  a  very  serious  eflfect  on  the  economical 
working  of  the  engine,  for  it  will  be  seen  that  in  the  absence 
of  an  efficient  separator  in  the  main  steam  pipe  sj  stem,  any 
water  carried  along  with  the  steam  drops  to  the  bottom  of 
the  chest  (since  the  steam  enters  the  valve  chest  with  an 
intermittent  flow)  and  there  accumulates,  the  steam  entering 
the  cylinder  over  the  top  of  the  water,  whilst  this  water  may 
be  gradually  accumulating  until  the  bottom  of  the  passage 
becomes  choked.  The  water  has  therefore  to  be  forced  up 
through  the  bottom  port  into  the  cylinder  and  may  lead  to 
a  serious  breakdown,  or  even  supposing  the  accumulation 
never  becomes  sufficient  to  choke  the  passage,  the  presence 
of  any  water  in  the  bottom  of  the  steam  chest  will,  by  con- 
densing the  steam  entering  the  bottom  of  the  high-pressure 
cylinder,  militate  against  the  economical  working  of  the 
engine.  To  ensure  the  valve  casing  being  free  of  water  it 
is  a  good  plan  to  fit  a  short  pipe  extending  below  the  bottom, 
and  on  this  mount  a  water  gauge.  The  depending  pipe  is 
provided  with  a  valve  at  its  lower  end,  which  may  be  set 
so  as  to  just  keep  the  water  showing  in  the  water  gauge, 
and  thus  keep  the  valve  casing  free  of  water. 

In  place  of  tlie  tee  pipe,  or  passage  cast  in  the  valve 
casing,  the  piston  valves  are  often  made  hollow  to  afford  a 
steam  passage  between  the  ends  of  the  valve  chest.  This 
arrangement  is  illustrated  at  figs.  6  and  7.  Fig.  6  is  a 
section  through  the  high-pressure  valve  casing  of  the  engines 
of  the  United  States  battleship  Pennyslvania,  now  building. 
In  this  case  only  one-half  of  the  exhaust  steam  from  either 
the  top  or  bottom  end  of  the  cylinder  passes  tlirough  the 
body  of  the  valve,  the  two  branches  E,  E  uniting  in  con- 
veying it  to  the  intermediate  valve  casing,  also  fitted  with 
a  hollow  valve,  but  which,  unlike  tlie  high-pressure  valve, 


admits  steam  to  the  cylinder  at  its  outer  edges.  In  the 
second  example  of  hollow  valve,  shown  at  fig.  7,  which  is  a 
vertical  section  through  the  high-pressure  valve  and  casing  of 
the  United  States  armoured  cruiser  Maryland,  now  building, 
the  whole  of  the  steam  exhausting  from  the  bottom  end  of 
the  cylinder  passes  up  through  the  body  of  the  valve  on  its 
way  to  the  intermediate  cylinder.  In  this  case  the  inter- 
mediate pistou  valves  are  hollow  and  admit  steam  to  the 
cylinder  at  their  outer  edges,  the  whole  of  the  steam  supply 
to  the  bottom  end  passing  down  through  the  body  of  the 
valve.  The  arrangement  adopted  in  the  engines  of  some 
recent  British  battleships  and  cruisers  is  :  Steam  to  high 
pressure  enters  middle  of  valve  and  exhausts  at  outer  edges, 
the  valve  being  hollow,  and  the  whole  of  the  exhaust  from 
top  end  of  high-pressure  cylinder  passes  down  through  body 
of  valve  to  lower  end  of  casing,  passing  thence  through  pipe 
and  entering  middle  of  intermediate  valve.  The  intermediate 
valve  is  also  hollow^,  and  the  whole  of  the  exhaust  from  the 
bottom  end  of  the  intermediate  cylinder  passes  up  through 
the  body  of  the  valve  on  its  way  to  the  low-pressure  cylinders, 
which  are  provided  with  double-ported  flat  valves. 

The  arrangement  adopted  by  Messrs.  Palmers,  of  Jarrow- 
on-Tyne,  for  the  engines  of  a  number  of  British  torpedo- 
boat  destroyers  is  illustrated  at  fig.  2.    Here  all  valves  are 


Fig.  7. 


of  the  piston  type  and  hollow,  the  steam  supply  to  the 
bottom  ends  of  all  three  cylinders  passing  down  through  the 
valves  :  each  cylinder  exhausts  into  the  middle  of  the  valve, 
and  the  receiver  pipes  connect  to  bonnets,  forming  steam 
chest  covers,  as  shown  at  fig.*;  2.  In  Messrs.  Yarrow's 
torpedo-boat  engines,  a  section  thi-ough  the  cylinders  of  one 
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of  which  is  given  at  fig.  1,  the  steam  from  the  boilers  enters 
at  H,  and  is  admitted  to  the  bottom  end  of  the  high-pressure 
cylinder  below  the  lower  end  of  the  valve,  and  passes  up 
through  the  hollow  valve  to  the  top  end  of  the  cylinder. 
The  high-pressure  exhaust  enters  the  middle  of  the  valve 
aud  passes  by  means  of  the  pipe  E  to  the  middle  of  the 
intermediate  valve,  The  intermediate  exhaust  takes  place 
over  and  under  the  valve  from  the  top  and  bottom  of  the 
intermediate  cylinder  respectively,  the  exhaust  from  the  top 
end  passing  down  through  the  valve  to  the  lower  end  of  the 
steam  chest,  from  which  the  steam  is  conveyed  to  the  bottom 
of  the  low-pressure  valve  casing  through  the  pipe  L.  The 
low-pressure  valve  is  arranged  to  admit  steam  to  the 
cylinder,  and  allow  of  its  exhaust  in  the  same  manner  as  the 
high-pressure,  the  exhaust  to  the  condenser  passing  through 
the  orifice  C. 


THE    CONSTRUCTIONAL    DETAILS  OF 
MODERN  LOCOMOTIVES. 

By  Charles  S.  Lake. 

11.  Cylinders  and  Wheel  Arrangements. 

{Concluded  from  page  30.) 

One  arrangement  of  "  Vauclain "  cylinders  is  shown  in 
fig.  15.  In  this  case  the  low-pressure  is  uppermost,  the 
engine  being  a  goods  or  "  freight "  design,  but  with  express 
locomotives  with  wheels  of  6  ft.  and  upwards  in  diameter  ; 
the  high-pressure  cylinder  is,  as  a  rule,  placed  above  the  low- 
pressure. 

The  engine  is  one  of  a  number  turned  out  by  the  Baldwin 
Works  Company  for  the  Southern  Pacific  Railroad,  and  has 
eight  coupled  "wheels  4  ft.  9  in.  diameter,  and  a  leading  two- 


gives  a  part  section  and  part  end  elevation  of  the  same 
group  of  cylinders. 


Fig.  15.— Southern  Pacific  Railway.   Vauclain  Compound  Cylinders  of  Con- 
solidation Locomotive. 

These  illustrations  are  of  unusual  interest,  as  they  repre- 
sent one  of  the  very  few  American  cylinder  arrangements 
which  involve  the  adoption  of  the  "  inside  "  position  and  a 
cranked  axle. 


 3(h-  4<-  ^-M 


Fig.  17.— Front  Elevation  and  Section  through  Cylinders.     Pour-cylinder  Balanced  Ctimpound  Exprees  Engine.    Santa  Fe  E.R.,  U.S.A. 


wheeled  truck  with  wlieels  2  ft.  GMn.  diameter.  The 
cylinders  are:  Low-pressure,  28  in.  by  30  in.,  and  high- 
pressure,  17  in.  by  30  in.,  and  both  pistons  on  each  -side 
drive  one  common  crosshead,  the  connecting  rod  being 
attached  to  the  third  pair  of  wheels  from  the  forward  end. 
In  the  Vauclain  system  one  valve  distributes  steam  to  the 
pair  of  cylinders,  and  the  course  taken  by  the  steam  may 
be  followed  by  refei'ring  to  fig.  16,  which  shows,  in  plan,  the 
compound  cylinders  of  a  six-coupled  passenger  locomotive, 
also  constructed  by  the  Baldwin  Company  for  the  "  Plant " 
system  of  railways. 

It  should  be  noted  that  the  drawing  has  been  prepared 
with  a  view  to  showing  both  the  cylinders  in  section,  and 
.also  the  steam  chest  with  the  valve  in  position,  and  fig.  17 


The  low-pressure  cylinders  are  situated  outside  and  the 
high-pressure  inside  of  the  frames,  all  in  the  same  horizontal 
plane.  The  high-pressure  cylinders,  being  inside,  of  course, 
drive  the  cranked  axle  of  the  first  pair  of  coupled  wheels 
(see  diagram),  whilst  the  low-pressure  cylinders,  outside, 
also  communicate  motion  tO'  the  same  pair.  The  pistons  of 
each  pair  of  cylinders  are  made  to  move  in  opposite  direc- 
tions with  relation  to  one  another,  at  the  same  time  the 
cranks  on  either  side  of  the  engine  being  set  at  an  angle 
of  180'  degrees,  as  a  matter  of  course,  and  at  90  degrees  to 
the  other  pair  on  tlie  opposite  side  of  the  engine.  The 
valve  chest  is  placed  above  and  between  the  cylinders  (see 
end  ^-iew).  Tlie  valve  has  a  travel  of  5  in.,  and  there  is 
an  outside  lap  of  1  in.  in  the  case  of  the  high-pressure 
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Fig.  20  (No.  P.)— Baltimore  and  Ohio  Railway.    Atlantic  Type  Express  Passenger  Locomotive  (4—4—2  Type). 

T-  SO       C.  tQ 


(2)  I  f  cyiwseeis, 


Via. 


20  (No.  10). — Plant  System  Railways.   Four-cylinder  Balanced  Compound  Passenger  Locomotive  (4—6—0  Type). 


Cyi  'i-  rrclars 


Fig.  20  (No.  11). — Wheeling  and  Lake  Erie  R.R.    Compound  Consolidation  Engine  (2 — 4—0  Type). 


35  ■//  'T 

Fig.  20  (No.  12).— Atcheson,  Topeka,  and  Santa  Fe  R.R.    Ten  Wheels  Coupled  Goods  Engine  (2—10—2  Type) 


[ January  15,  1904 


cylinder  and  in.  in  Uie  case  of  the  low-pressure  eylinder. 
The  valve  gear  is  ordinary  link  motion,  indirectly  actuating 
the  valves  through  the  medium  of  a  rocking  shaft.  The 
front  end  of  the  engine  is  sui)i)oi'ted  u])on  a  four-wheelc.l 
truck.  The  driving  wheels  are self-bahuiced,  with  the  excep- 
tion of  the  slight  difference  between  the  weight  of  the  crank 
and  the  ojjposite  portion  of  the  wheel,  for  which  allowance 
is  made.  Tlie  other  coupled  wheels  have  their  rotating 
weights  balanced,  so  that  the  engine  comes  under  the  head- 
ing of  a  four-cylinder  balanced  compound  engine,  and  it  is 
satisfactory  to  learn  that  it  is  oiving  every  satisfaction. 


Pi'.  16.— Section  tlirougli  Vauclain  Cylinders  of  E.-ipie^s  Locomotive.  Plant 
S.ystem  of  Hailwayf,  U.S.A. 

The  wheel  diagrams  given  in  figs.  IS,  19,  and  20  give 
fifteen  various  types,  and  exiilain  themselves.  The  writer 
has  purposely  selected  tliem  from  actual  examples,  and  has 
added  data  which  it  is  hoped  will  give  them  enhanced 
value  over  and  above  wliat  it  is  usual  to  find  in 
such  illustrations,  which  generally  only  show  merely  the 
position  of  the  wheels  alone. 


BOILER  EXPLOSIONS. 

Abstracts  op  Recent  Board  op  Trade  Reports. 


Explosion  from  the  Mala  Boiler  of  a  Steamship  due 
to  Corrosion. 

No'.  1,445.  The  boiler  was  of  the  ordinary  single-ended 
marine  type,  made  of  iron,  and  was  fitted  with  three  com- 
bustion chambers  and  four  plain  furnaces.    The  explosion 


PLATE  •jr' 


Ropoi  t  No  1445. 

ap])eared  to  have  been  due  to  local  wasting  on  the  fire  side 
of  the  saddle  plate  in  the  combustion  chamber  bottom, 
and,  although  the  outflow  of  steam  and  water  was  not 


of  a  violent  character,  the  vessel  was  disabled,  whil^ 
(emporary  rci)airii  were  being  made  so  as  to  enable  her  i< 
return  to  port.  The  boiler  was  27  years  old,  and  the  phii 
at  the  fractured  ]iart  was  reduced  to  the  thickness  of 
knife  edge.  Its  wasted  condition  should,  remarked  tin 
e  igineor  surveyor-in-chief,  have  b&en  jn-eviously  obseiTc 
hy  those  exa,mining  the  boiler  if  the  examinations  had  bcci 
as  thoTOugh  as  the  great  age  of  the  boiler  and  its  paiclic- 
ronditio^n  rendered  neix'ssary. 

Explosion  from  a  Cast-iron  Blow-down  Pipe. 
No.  1,44G.  The  pipe  which  failed  was  a  cast-iron  elbov 
piece,  which  wa,s  fitted,  as  shown  in  sketch,  between  tin 
linttom  of  one  of  a  range  of  three  boilers  and  the  blow-ol 
cock.  It  would  appear  that  the  elbow  jneoe  was  fracture, 
owing  to  the  pipe  to  which  it  was  attached  being  iilaccn 


Report  No.  1446. 

against  a  brick  wall,  and  thereby  causing  severe  stresses 
to  1  )e  jn'oduced  in  the  elbow  pipe  by  the  expansion  of  the 
boiler.  The  engineer  surveyor-in-chief  remarked  that  cast; 
iron  is  not  a  desiraJ)le  material  to  use  for  pipes  of  this 
descrii)tion,  and  where  it  is  employed  for  this  purpose  it 
IS  important  to  ascertain  that  no  severe  stresses  other  than 
those  due  to  the  pressure  of  the  steam  are  brought  to'i 
bear  upon  it.  Blow-ofi'  ])ipes  ai-e  frequently  earth-bound 
owing  to  neglect;  this  should  be  scru]ailously  a^voided. 


Explosion  from  the  Main  Boiler  of  a  Steamship  due 
to  Overheating-. 

No.  1,447.  In  this  case  the  explosion — the  nature  of 
which  was  the  top  of  the  starboard-wing  combustion 
chamber  of  the  poit  boiler  collapsed,  the  plate  being  forced 
off  two  of  the  supporting  bolts,  thus  making  two  opening.-; 
l|-in.  in  diameter,  through  which  the  contents  of  the  boiler 
escaped — ^was  undoubtedly  caused  by  the  boiler  being  short 
of  water;  but  it  was  not  clearly  ascertained  how  it  becaino' 
so.  The  method  adopted  for  l^lowing  through  the  water 
gauges,  viz.,  the  opening  of  the  drain  cock  only,  was  ven-, 
unsatisfactor}^,  and  a  certain  amount  of  carelessness  in  th'oj 
management  of  the  boilers  was  indicated  by  the  facts  that  I 
more  reliable  means  were  not  used  to  verify  the  accuracy 
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of  the  water  gauges,  and  that,  the  one  at  the  forward  end  of 
the  boiler,  from  which  the  explosion  occurred,  was 
practically  neglected.  There  was  no  evidence  to  sliow  that 
either  of  the  gauges  was  in  any  way  out  of  order,  or  that 
a  false  indication  was  given,  but  it  seems  possible  that  the 
carelessness  referred  to  ahove  may  have  extended  to  the 
noting  of  the  water  level,  although  both  the  chief  engineer 
and  the  stoker  stated  that  the  glass  showed  a.  sufficient 
quantity  of  water  in  the  boiler. 


Explosion  from  an  Externally-fired  Boiler  due  to 
Corrosion. 

No.  1,-1-18.  The  boiler  was  of  the  cylindrical  egg-ended 
extenially-fu'ed  type,  and  was  made  throughout  of  steel. 
It  was  40  ft.  loaig  and  6  ft.  in  diameter.  The  cylindrical 
poi'tion  was  formed  of  six  belts  of  plating  with  two  plates 
in  each  belt.  All  the  plates  were  originally  -|  in.  thick,  and 
their  seams,  both  longitudinal  and  circumferential,  were 
lap  and  single  riveted  witli  rivets  f  in.  in  diametei"  sjiaced 
2  in.  apart.  By  the  explosion  the  shell  plate  in  the  third 
strake  from  the  fi'ont  end  on  the  left-hand  side,  ahout 
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3ft.  Gin.  round  from  the  lower  centre  line,  ruptured 
longitudinally  for  the  whole  width  of  the  strake,  or  for  a 
distance  of  5  ft.  7|in.  It  then  tore  circumferentially  for 
a  length  of  10  ft.  6  in.,  the  piece  of  plate  being  folded 
back  (see  sketch).  The  steam  stoj)  valve  was  carried  away 
and  the  steam  pipe  broken  at  four  places.  A  quantity  of 
brickwork  9  ft.  by  7  ft.  was  blown  out,  some  of  it  being 
projected  a  distance  of  about  88  ft.,  but-  foitunately  without 
doing  nmcli  damage.  The  explosion  was  caused  by  the 
third  shell  plate  where  in  contact,  with  the  brickwork,  in 
which  a  portion  of  the  boiler  was  encased,  having  becoano 
so.  reduced  in  thickness,  owing  to  external  corrosion,  as  to 
be  no  longer  able  to  withstand  the  pressure  at  which  the 
Ijoiler  was  worked.  As  the  brickwork  on  whicli  the  boiler 
rested  was  not  removed  at  the  time  when  the  boiler  was 
examined,  the  ownei'S  were  found  to  be  to  blame,  and 
were  ordered  to  pay  £25  towards  the  costs  of  the  inquiry. 


Acetylene-oil  Gas  Plant. — The  illuminating  gas  em- 
ployed on  the  Bavarian  State  Eailways  consists  of  a  mixture 
of  70  per  cent  oil  gas  and  30  per  cent  acetylene.  It  is  prepared 
in  eight  separate  stations,  and  in  amount  of  about  18  milUon 
cubic  feet  per  annum.  More  than  half  this  is  prepared  at  the 
central  station,  at  Munich.  The  mixing  of  the  gases  is  carried 
out  automatically,  and  the  mixture  is  finally  compressed  to  11 
atmospheres,  tand  stored  in  three  high-pressure  gas  holders. 
The  cylinders  on  the  actual  railway  carriages  are  charged  to  a 
maximum  pressure  of  si.x  atmospheres.  The  (lime  residues 
from  the  acetylene  plant  are  used  with  success  for  water 
purification. 


GENERATING    SUPERHEATED  WATER 
VAPOUR. 

A  PAPEK  by  0.  Berner  recently  i)ublished  in  the  Ztitschr. 
V<r.  Duct.  1 11  yen-,  was  undertaken  with  a^  view  of  shortly 
recording  the  results  of  a  very  extensive  investigation  into 
the  production  of  suj)erlieate(l  steam,  a  full  LX|i()sitioii  being 
fO'rtlicdiinng  in,  the  M itti-ihtnyi'ii  iihcr  F urxrii  inujaarhtittn. 

As  regards,  in  the  firsti  place,  the  properties  of  super- 
heated steam,  the  specific  volume,  heating  value,  aaid 
thermic  conductivity  aro  especially  important  for  its 
production.  The  specific  volume  is  generally  calculated 
from  Zeuner's  state  equation  for  superheated  vapour, 
having,  with  the  desigiiatioai,  used  in  the  case'  of  the  gas 
laws,  the  following  form  : 

■p  V  =  li  T  —  C  2;" 

where  eoiistaints  R  a.nd  C  are  for  the  tension  p  in  kg.  s:q. 
cm.,  ajid  the  volume  v  in  cbm. 

R  =  0-00509  C  =  01 93  ?i  =  1/4. 

As  regards  the  heating  value  of  superheated  steam,  the 
following  equation  is  nearly  universally  adopted : 

x'  =  606-5  +  0-305     +  0-48  {f,  -  <,), 

where  the  twO'  foimer  terins'  of  the  sum  I'epi'esent  the 
liquid  and  vaporisation  heats — -the  last  one  the  superheat. 

In  the  second  part  of  the  j^aper  tlie  advantages  of  cast- 
iron  superheatei's  as  against  superheaters  of  forgable 
material  are  discussed.  From  the  considerations  on  tlie 
pa.ssage  of  heat  through  the  superheating  surface,  the 
following  conclusion  is  drawn :  In  suj^erheaters  usmg  the 
whole  of  the  smoke  gases  in  superheating  the  steam,  the 
relation  between  the  work  perfonned  by  the  boUer  and 
the  coefficient  of  the  pa&sagei  of  heat-  will  not  show  aaiy 
material  departure  from  a  linear  formulai,  botli  factors 
thus  l)eing  a])proximateIy  proportio'ual. 

In  the  fourth  pait  the  speeds  of  the  steam  in  thei  super- 
heater tubes  are  dealt  with,  the  following  factors  having  to 
be  taken  into  consideration  when  choosing  the  convenient 
value  of  tliis  speed :  Passage  of  heat,  durability,  and  fall 
in  tension.  The  spe'cds  recorded  vary  between  4  and  28 
m/se. 

With  regard  to  the  utilisation  of  heat  in  producing  super- 
heated steam,  a,s.  treated  in  the  fifth  part  of  this  paper,  the 
comiection  between  the  superheater  and  the  boiler  is  of 
paramount  importance.  The  determination  of  the  efficiency 
in  the  case  of  a  superheater  with  special  fireplace  is  difficult, 
on  accomit  of  the  conside'rable  influence  exerted  hy  a  lack 
of  knowledge  as  to  the  specific  heat  and  the  amount  of 
water  contained  by  the  entering  steam.  It  is  shown  that 
by  fitting  steam-generating  plants  witli  such  superheaters 
the  efficiency  is  lowered  o-nly  by  a  little  less  than,  5  per  cent, 
provided  both  the  boiler  and  superheater  be  well  utilised. 
Building  superheaters  into  the  boiler  will  increase  the 
efficiency  of  the  latter,  the  original  boiler  being  modified 
in  two  respects,  as  both  the  heating  and  radiating  suri'aces 
of  the  boiler_ai'e  augmented  by  tlie  superheating  surface. 
The  work  done  by  the  boiler  in  generatLng  sui^erheated 
steam  is  discussed  in  the  last  chapter,  this  factor  being 
modified  for  two  reasons  when  modifying  the  connection 
of  the  superheater  with,  thei  boiler,  viz.  :  First,  by  the 
modification  of  the  temperatui'e  fall  controlling  the  passage 
of  heat  between  smoke  gases  and  water  ;  second,  by  the 
modification  of  the  relative  position  of  some  heating  surface 
element  of  the  boiler  with  regard  to  tlie  fireplace,  controlling 
to  a  high  extent  the  efficiency  of  the  boiler  Iieating  surface. 
It  is  shown  that  compound  hot  steam  locomobiles  \\orking 
with  steam  temperatures  upwards  of  300  deg.  Cen.  require 
a  simpler  and  cheaper  steam-generating  plant  than  wet- 
steam  locomobiles  of  the  same  output.  The  use  of  the 
superheated  steam  will,  therefore,  in  addition  to  the  advan- 
tage of  greater  economy,  be  advisable  also  on  account  of  the 
lower  first  cost  of  the  steam-generating  plant. 
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A    NOVEL   CONTROLLER    FOR  DIRECT- 
OPERATED  PRINTING  PRESSES. 

The  controlling  device  for  direct-operated  printing  presses, 
as  brought  out  a  short  time  ago  by  the  Berlin  Union 
Elektricitats-Gesellschaft.  is  intended  to  avoid  such  draw- 
backs as  ai'e  inherent  in  the  older  form  of  apparatus,  while 
preserving  their  special  advantage.  The  apparatus  used 
up  to  this  date  were  all  designed  according  to  the  fiat-switch 
system,  the  collectoi'  lever  sliding  in  a  plane  over  the 
contact  buttons  arranged  in  a  circle.  As  sparking  is  not 
to  be  avoided  with  this  arrangement.,  owing  to  thd 
contact  surfaces  becoaning  uneven  or  the  contact  lever 
either  too  loose  or  too  tight,  both  the  contact  buttons  and 
collector  springs  will  be  subjected  to  a  material  wear  and 
tear,  the  more  so  as  the  collector  lever,  being  frequently 
coupled  to  the  mechanical  broa.king  device,  will  be  put  to 
especially  high  mechanical  strains.    On  the  other  hand,  it 
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is  safe  to  state  tliat  this  coupling  shows  the  advantage 
that  as  long  as  the  motor  is  inserted  in  the  circuit,  breaking 
is  impossible,  thus  avoiding  the  frequent  burning  of  fuses. 

The  controlling  device  of  the  Union  Elektricitats- 
Gesellshcaf t  is  designed  in  the  form  of  an  ordinary  controller 
intended  for  being  coupled  to  the  mechanical  brake  of  rapid 
printing  presses.  Tlie  special  kind  of  controller  used  has 
given  excellent  results  for  years  past,  being  of  a  stable  and 
condensed  fonn,  so  as  to  require  but  little  space.  Fig  1 
shows  an  external  view  of  the  controller,  and  fig.  2  its 
internal  design. 

The  rotating  contact  cylinder,  as  well  a.s  the  stationary 
contact  fingers,  are  arranged  in  a  solid  cast-iron  box,  being 


closed  by  means  of  a  readily  removable  sheet-iron  cover. 
The  current  interruption  is  as  safe  as  jjossible  Two  types 
have  been  developed  according  to  the  foot  and  hand  brake 
principle. 

The  fir.?t  type  is  placed  on  a  foundation,  consisting  of 
a  base  plate  and  four  steel  columns,  the  resistance  box 
bemg  arranged  between  the  columns.  The  whole  system 
is  installed  in  the  immediate  neighbourhood  of  the  foot 
brake,  so  as  to  allow  of  the  cover  of  the  conti'oller  box  being 
readily  removed  for  occasional  inspection  of  the  switching 
mechanism.  On  acting  on  the  braking  lever,  the  catch  of 
the  cog  wheel  is  uncoupled,  thus  causing  the  back  spring 
to  work,  and  reducing  tlie  contact  roller  from  its  actual 
position  into  the  disconnecting  position.  By  further  acting 
on  the  foot  lever  the  brake  of  the  printing  press  is 
tightened  and  the  machine  stopped. 

In  the  other  form  of  apparatus  lirought  out  by  the  Union 
Company,  the  controller  is  operated,  instead  of  by  a  hand 
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wheel,  through  a  pair  of  bevel  wheels,  one  of  which  is 
fixed  horizontally  on  a  shaft  mounted  in  two  small  bearing 
blocks.  A  chain  wheel  is  connected  to  another  chain  wheel 
by  means  of  an  endless  chain  at  a  ratio  of  about  1:2,  so 
that  the  crank  attached  to  the  latter  wheel  has  to  perform 
but  a  deflection  of  about  180  deg.  in  order  to  turn  the 
controlling  roller  as  far  a,s  the  last  s-witching  position.  The 
crank  is  mounted  on  the  machine  in  the  neighbourhood 
of  the  lever  of  the  hand  brake,  the  latter  having  to  be 
attracted  as  soon  as  the  controller  has  disconnected  the 
motor.  There  is  a  cog  wheel  with  a  catch  also  in  this  type. 
The  notches  are,  however,  modified,  so  as  to  allow  of  the 
controlling  roller  being  readily  turned  in  both  directions. 
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THE  KAMM   TYPEWRITER   FOR    USE  WITH 
WIRELESS  TELEGRAPHY. 

An  ingenious  new  office  printing  typewriter  for  utilisation 
with  wireless  telegraphy,  or,  if  necessary,  with  wires,  has  been 
devised  by  Mr.  Leo  Kamm,  a  well-known  electrical  engineer. 
The  apparatus  coaisists  (says  the  Scientific.  America?))  in  the' 
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main  of  a.  typewriter,  which  can  be  used  foi*  trajismitting  or 
receiving  messages,  and  the  general  instruments  associated 
for  the  despatch  or  receipt  of  ether  wa.ves.  The  most 
important  part  of  the  installation,  however,  is  the  type- 
writer, or  zerograph,  as  it  is  called.  This  apparatus  in 
general  appearance  is  not  widely  dissimilar  from  the 
ordinary  typewriting  machine.  It  consists  of  a  row  of 
keys  which,  when  depressed,  cause  the  typewriter  so 
actuated  to  record  the  imprint  upon  paper  in  the  usual 
way,  and  to  transmit  through  the  air  two  ether  waves, 
which  cause  the  distant  receiving  typewriter  to  record  the 
same  letters  upon  paper  tap©  in  much  the  same  way  as 
the  Morse  tape  instrument. 

Although  similar  in  working  to  the  ordinary  typewriter, 
the  principle  and  mechanism  are  widely  different.  The 
type  keys  are  ranged  in  a  quadrant  in  the  orthodox  style. 
In  order  to  obtain  the  maximum  number  of  signs  with  the 
minimum  number  of  levers,  only  28  type  keys  are  pro- 
vided, 26  of  which  correspond  to  the  letters  of  the  alphabet. 
In  addition,  there  are  two  shift  keys  to  change  from 
letters  to  figures  and  signs,  or  vice  versa,  these  keys  also 
serving  for  spacing  purposes.  The  quadrant  on  which  the 
types  are  placed  moves  up  and  down  according  to  which 
shift  key  is  depressed.  Each  key  is  connected  with  a  lever, 
and  at  the  opposite  ends  of  these  levers  are  fixed  vertical 
rods,  the  upper  ends  of  which  are  ranged  in  another 
quadrant.  When  a  letter  type  key  is  pressed  down  the 
vertical  rod  is  forced  upward,  and  at  the  same  time  the 
synchronising  arm  is  set  in  motion,  and  the  first  impulse 
is  sent  to  line.  This  arm,  which  is  the  most  vital  part 
of  the  apparatus,  and  travels  in  a  horizontal  plane,  is 
operated  from  the  axis  of  the  circle,  corresponding  to  the 
quadrant,  and  travels  round  the  circular  path  until  its 


progress  is  arrested  by  impact  with  the  projecting  vertical 
rod  of  the  depressed  tyj^e  key.  The  corresponding  letter 
is  then  printed,  a  second  impulse  is  sent  to  line,  and  the 
synchronising  arm  is  then  returned  to  its  original  or  zero 
position  by  au  electro-magnet. 

In  order  to  comprehend  the  modus  operandi  of  the 
apparatus,  which  is  somewhat  intricate,  it  is  necessary 
to  refer  to  the  diagrams,  of  which  fig.  1  is  a  diagrannuatic 
view  of  the  working  parts  of  thei  zerograph,  and  fig.  2  is 
a  part  elevation  illustrating  in  detail  the  synclironising  arm, 
the  attachment  of  the  type  quadrant,  the  printing  hammer, 
and  the  upper  end  of  a  contact  pin.  The  figures  on  the 
diagram,  it  may  be  explained,  are  applicable  to  either  the 
transmitting  or  receiving  zerograph,  as  each  machine  fulfils 
either  function  as  required. 

When  the  type  key  K  is  depressed  the  vertical  rod  at 
its  opposite  end,  which  terminates  in  its  uj^per  end  in  a 
contact  pui  p,  is  raised.  TJie  synchronising  ami  or  balance 
S  has  its  zero  position  at  the  extreme  end  of  the  quadrant, 
and  if  set  in  motion  without  the  depression  of  a  type  key 
would  swing  in  a  horizontal  circular  path  to  the  opposite 
extreme  end  of  the  quadrant.  But  the  depression  of  the 
type  key  and  the  corresponding  rise  of  the  contact  pin 
offer  an  obstacle  to  its  progress.  The  stud  7  on  the 
rocking  lever  beneath  the  key  is  caused  to  leave  the 
receiving  contact  1,  thus  enabling  the  contacts  2  and  8  to 
come  together.  Simultaneously  there  is  another  contact 
at  3,  and  a  current  is  sent  to  line  from  the  battery  G.  If 
there  is  no  relay  being  used,  plugs  are  inserted  at  a,  a,  and 
the  current  received  passes  through  the  releasing  magnet 
A.  Tliis  current,  as  it  is  received  at  the  receiving  zero- 
graph,  attracts  this  armatui'e,  thereby  pulling  back  the 
little  catch  k  on  the  synchronising  arm.  By  this  arraiige- 
ment,  as  the  arm  on  the  transmitting  instrument  is  set 
in  action  by  the  depression  of  the  ty]3e  key,  the  similar 
arm  on  the  receiving  instrument  moves  simultaneously 
along  its  path.  When  the  arm  on  the  sending  instrument 
comes  in  contact  with  the  raised  pin,  the  current  i.s  passed 
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through  tlie  printing  magnet  B  to  the  battery  G.  On  the 
printing  magnet  B  is  a  light  armature,  and  this  is  now 
attracted,  sending  a  second  impulse  to  the  line,  which  is 
received  by  the  magnet  A  on  tlie  receiving  instrument. 
Tliis  magnet  again  pulls  the  cord  on  the  balance,  and  a 
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small  plunger  p  is  caused  to  protrude  against  the  nearest 
pin.  This  action  closes  the  local  circuit  of  the  printing 
magnet  in  exactly  the  sani©  manner  as  it  is  closed  in  tliu 
transmitting  instrument.  Across  the  printing  niagnt-t  js 
bridged  a  condenser  to  diminish  the  sjiarking.  A  liammct- 
is  set  in  motion  bj'  the  armature  -4  of  the  printing  magnet, 
and  strikes  the  type  against  the  paper  tape,  thereby  lea  ving 
the  intpression  of  the  letter.  Simultaneously  with  tlie 
movement  of  the  armature  i  the  rocking  arm  5  is  tilted 
over.  This  breaks  tlie  circuit  of  the  printing  magnet,  and 
closes  the  circuit  of  another  magiiet  C.  Tliis  latter  is  a 
strong  magnet,  and  is  called  the  zero  magnet,  as  it  returns 
the  synhcronisiiig  arm  to  tlie  zero  jtosition. 

Fig.  2  illustrates  the  detail  of  the  synchronising  arm. 
the  attachment  of  the  type  quadrant,  the  printing  hannner, 
and  the  upper  end  of  one  of  the  contact  pins.  When  tlie 
shift  key  is  depressed  the  quadrant  cariying  the  type  keys 
is  moved  up.  The  types  are  mounted  on  springs,  each 
spring  having  two  types,  T,  and  T2,  placed  one  above  the 
other.  To  the  printing  hammer  H  is  fixed  a  small  piece 
of  metal  '/.c  in.  thick,  UU,,  the  ends  of  which  are  grooved, 
as  shown  by  the  dotted  line  in  tlie  diagram.  When  the 
printing  magnet  is  excited,  the  end  of  tlie  ha.mmer  moves 
forward,  and  strikes  one  of  the  types  against  the  tape  and 
ink  ribbon  on  the  wheel  W.  Wlien  the  shift  key  is 
depressed,  a  pin  is  raised  which  arrests  the  synchronising 
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arm  when  the  flat  wheel  Y  is  in  tbe  jiosition  Y, — ^tliat  is 
to  say,  in  the  same  plane  as  the  end  U  of  the  piece  UU,. 
As  the  synchronising  arm  travels  forward,  it  raises  the 
wheel  Y  and  the  whole  carriage  R,  upon  which  is  fixed  the 
type  quadrant  Q.  The  latter  is  lifted  by  exactly  the 
difference  in  height  between  the  two  types  T,  and  T2,  so 
that  the  type  T2  comes  into  action,  and  records  upon  the 
paper.  A  liglit  spring  S,  resting  in  one  of  tlie  grooves  n, 
or  112,  retains  the  carrier  in  its  upper  or  lower  positions. 
When  the  second  shifting  key  is  actuated,  the  synchronising 
ami  is  stojtped  in  a  position  in  which  the  wheel  Y  is  at  Y2, 
in  the  sarne  plane  as  the  end  U,  of  the  piece  UU,,  this 
end  being  bent  round  by  the  angle  equal  to  that  between 
the  two  contact  pins.  The  part  Ui  on  the  stroke  of  the 
printing  hanmier  is  pressed  against  the  upper  end  of  the 
wheel  Y,  and  forces  the  type  carriage  down. 

As  the  synchronising  ann  has  to  return  to  zero  after  the 
completion  of  each  letter  is  transmitted,  it  will  be  realised 
that  a  little  longer  time  must  elapse  between  each  impulse 
when  some  type  keys  are  depressed  than  with  others.  For 
instance,  when  the  key  at  the  extreme  left  of  the  type  lever 
quadrant  is  depressed,  the  synchronising  arm  has  only 
about  an  inch  to  travel  to  transmit  the  impulse  before  it 
is  stopped  by  the  contact  pin ;  but  when  the  letter  Z  at 
the  extreme  right  of  the  keyboard  is  pressed  down  the 
arm  has  to  travel  the  whole  distance  of  the  quadrant  before 
sending  the  impulse.    Still,  a  speed  of  nearly  thirty  words 


a  minute  can  l)c  maintained  with  but  little  practice  on 
tiie  i)art  of  the  ojjerator.  An  important  feature  of  the 
.instrument  is  that  confusion  of  tlie  letters  cannot  possibly 
result  through  the  too  rapid  manipulation  of  the  keys, 
since  until  the  synclironising  arm  ha.s  returned  to  zero 
after  the  depression  of  one  key  anotlier  key  will  not  operate. 
Sliould  two  keys  be  accidentally  struck  at  the  same  time, 
only  one  key  i-ecords  its  tyj)e  upon  the  paper. 

To  apply  tlie  zerograpli  to  wireless  telegra.phy,  it  is  only 
necessary  to  connect  it  to  tlie  usual  apparatus  utilised  for 
tliat  work,  the  tyi)ewriter  being  substituted  for  tlie  Morse 
transmitter.  To  ensure  sJitisfactory  and  successful  opera- 
tion,-however,  the  inventor,  Mr.  Kamm,  has  devised  several 
contrivances  such  as  an  autoniatic  coherer  to  emiblc  rai)idity 
in  transmission  and  receiving  to  be  attained,  a  new  and 
special  relay,  and  other  important  connections. 

Tlio  macliine  is  most  favourably  adapted  to  ether  com- 
munication, owing  to  only  two  impulses  being  necessary 
for  transmitting  or  receiving  any  sign.  As  each  of  these 
imi)ulses  corresponds  to  a  dot  on  the  Morse  instrument, 
it  is  much  easier  to  manii)ulato,  and,  furtliermore,  no 
ai)in-ehension  need  be  entertained  of  a  mistake  arising 
through  a  dash  being  misconstrued  into  a  dot,  which  is 
a  feature  of  the  Morse  system  of  transmission  and  receiving, 
as  there  is  always  great  difficulty  in  i-eading  a  dash 
rnrrectly.  The  speed  of  operating  the  zerograpli  under 
wireless  conditions  is  also  immune  from  the  many  dis- 
advantageous influences  characteristic  of  the  Morse  system, 
being  jmrely  dependent  upon  the  skill  of  the  operator. 
]}y  means  of  the  zerograpli  it  is  possible  to  transmit  at  a 
speed  of  about  twenty  words  per  minute.  Another 
important  feature  of  the  system  is  that  it  is  free  from 
tapi)ing,  or,  if  not  absolutely  secure  from  outside  influences, 
it  is,  at  any  rate,  perfectly  secret.  If  the  impulses  from 
one  instrument  are  intercepted  during  their  transit  through 
the  ether,  the  intei'cepter  would  be  completely  mystified, 
owing  to  each  imjnilse  being  practically  resolved  into  a 
dot,  so  that  only  an  incomprehensible  collection  of  dots 
would  be  received,  and  tliese  would  be  of  no  value  to  the 
tapper  at  all.  Furthennore,  the  nature  of  the  apparatus 
admits  of  great  differences  in  synchronisni,  so  that  onlj' 
tliose  instruments  which  are  synchronised  to  one  another 
will  receive  messages  correctly. 

For  ordinary  telegrapliic  jiurposes  tlie  zerograpli  is 
always  ready  for  sending  or  receiving,  but  when  used  for 
wireless  telegraphy  two  switches  are  provided.  On  the 
instiumeiit  is  a  small  handle,  and  on  the  coil  is  another 
switch,  which  make  the  necessary  connections  for  sending 
or  receiving. 

The  coherer  is  of  special  design,  and  is  absolutely  different 
fi'om  any  other  type  of  coherer  at  present  in  vogue.  Its 
principles  of  construction  and  working  are  preserved  a 
secret,  but  its  most  salient  characteristics  are  its  extreme 
sensitiveness,  being  aft'ected  by  the  faintest  ether  wave,  and 
automatic  or  quick  self-decolierence,  dispensing  with  the 
assistance  of  a  tapper  back.  It  decoheres  instantaneously, 
thereby  enabling  more  rapid  communication  to  be 
established. 

In  the  utilisation  of  the  apparatus  for  wireless  telegraphy, 
when  the  type  key  is  depressed,  instead  of  the  impulse  being 
sent  to  line,  it  is  passed  round  an  electro-magnet,  which 
actuates  the  key,  closing  the  primary  circuit  of  the  induction 
coil  and  making  the  spark.  The-  coil  is  exceptionally  power- 
ful, a  15  in.  spark  being  obtained,  which  is  ample  to  meet 
all  demands.  The  relay  is  also  of  great  power,  and  will 
ovei"come  an  exceedingly  large  resistance. 

The  zerogi'aph  has  not  yet  been  submitted  to  any  tests 
over  long  distances  with  wireless  telegraphy,  but  other 
experiments  have  been  carried  out  with  it  over  short 
distances  under  conditions  so  difficult  that  the  trials 
corresponded  to  long-distance  working  under  normal  con- 
ditions. The  German  Goveniment  has  tested  several  of 
the  instruments  in    the   telegraph    service  for  use  with 
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ordinary  land  lines,  and  they  liave  proved  eminently 
successful.  They  have  also  been  o])era,ted  in  connectiooi 
with  the  metallic  current  line  between  Brussels,  Antwerp, 
and  Ostend,  and  between  Paris  and  Itouen.  The  latter 
line  is  particularly  ditticult  in  character,  consisting  of  KK) 
miles  of  i>liosphor  bronze,  a  similar  distance  of  iron,  a.nd 
the  remaining  distance  subterranean  cable.  It  has  also 
l:een  tested  between  Paris  a^id  Brussels  over  a  telephone 
line,  simultaneously  with  a  conversation  being  carried  on, 
tliereby  proving  its  value  for  international  purposes.  No 
difficulty  has  been  experienced  in  these  operations,  and  the 
instruments  have  proved  to  be  free  froan  failure  or 
lireakdown. 


AN   INQUIRY   INTO    THE    WORKING  OF 
VARIOUS   WATER  SOFTENERS.* 

(Con'inued  from  pa^e  34-) 

Deskumaux  Watee  Softenee. 

Thk  aiJpaiatus,  fig.  7,  consists  of  a  cylindrical  settling  tank 
and  a  cylindrical  lime  tank.  Over  these  is  placed  a  distributor 
and  a  water-wlieel,  which  turns  a  hollow  shaft  reaching  to  the 
bottom  of  the  lime  tank,  where  several  stirrers  are  attached 
t')  it.  The  same  water-wheel  also  actuates  a  crank  shaft  with  a 
small  scoop,  which  ejects  the  necessary  quantity  of  soda  solution 
out  of  the  soda  tank,  whicli  is  placed  over  the  settling  tank. 
The  settling  tank  has  a  central  mixing  trunk.  Attached  to  the 
circumference  of  the  settling  tank  are  several  screw-shaped 
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Vic.  7.--Desi'umaux 

inclined  plates,  the  inner  edges  of  whicli  toucn  the  mixing 
trunk;  higher  up  is  a  filter.  At  the  discharge-water  level 
there  is  a  float  which  controls  the  water  supply.  There  is  also 
a  lime-slaking  tank  over  the  lime  tank. 

Capanty. — ^,000  gallons  per  hour,  worked  at  a  rate  of  5,000 
gallons. 


*  Abstract  of  a  paper  read  before  the  Institute  of  Mechanical  Engineers,  on 
December  18th,  1903,  by  Mr.  C.  E.  Stromeyer  an-l  Mr.  W.  B.  Baron. 


7Ji7/((;//,.<ioi;i.s.— Settling  tank,  12ft.  Gin.  diameter  over  angles; 
lime  tank,  4ft.  Sin.  over  angles.  Height  of  tanks,  34ft. 
Total  height,  40  ft.  Floor  space,  16  ft.  9  in.  by  12  ft.  6  in. 
=  210  scpiare  feet. 

These  softeners  are  said  to  ho  working  in  all  parts  of  the 
world. 
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WoriyuKj. — The  water  supply,  whicli  is  controlled  by  a  float 
at  the  delivery,  enters  the  distributor  and  through  tw<i  carefully- 
adjusted  openings.  One  stream  of  water  passes  through  the 
hollow  shaft  to  the  bottom  of  the  lime  tank,  and  gets  converted 
into  lime  water,  which  overflows  into  the  mixing  shaft.  The 
other  water  stream  descends  over  a  water-wheel  to  the  mixing 
shaft.  The  water-wheel  rotates  the  stirrers  in  the  lime  tower, 
and  also  causes  the  small  scoop  to  throw  definite  quantities 
of  soda  solution  into  the  mixing  shaft.  The  chemical  reaction 
takes  place  hero,  and  the  precipitate  is  formed.  The  partially- 
cleared  water  then  ascends  the  settling  tank,  being  carried 
round  and  round  the  helical  plates.  The  sediment  which  is 
here  formed  slips  towards  the  centre  and  down  the  steep 
helical  junction  line.  Before  being  dLscharged  the  water  is 
filtered. 

Supply. — Partly  town's  water,  partly  brook. 

Chemicals  used  per  1,000  gallons — 2  561b.  lime,  0'59  lb  soda. 

The  analysed  water  was  taken  from  a  reservoir  holding 
730,000  gallons,  which  was  filled  in  one  week,  viz.,  144  hours, 
equal  to  5,000  gallons  an  hour. 

The  users  report  that  the  apparatus  has  been  giving  satis- 
faction since  1901.  The  boilers  are  now  opened  out  only  after 
steaming  1,000  hours,  equal  to  about  four  months  at  60  houi-s 
per  week.  Growths  of  soda  appear  on  the  fittings,  but  the 
brass  is  not  attacked. 

Rcsull  of  Chemical  Analysis. — The  supply  is  the  same  as  that 
for  the  Archbutt-Deeley  apparatus,  but  being  collected  at 
another  time  its  composition  is  slightly  difierent.  The  hardness 
of  the  delivery  is  4  3  deg.,  as  against  2  3  deg.  in  the  other 
case.    This  is  chiefly  due  to  a  deficiency  of  the  chemicals  added. 

DouLTON  Water  Softener. 

The  apparatus,  fig.  8,  consists  of  two  cyhndrical  settling 
tanks,  with  a  filter  in  the  upper  part  of  one  tank  and  a  mixing 
funnel  and  tube  in  the  other.  The  two  tanks  are  connected 
near  the  bottom.  Resting  on  these  two  tanks  are  three  smaller 
ones — ^one  for  the  milk  of  lime,  one  for  the  untreated  water, 
and  one  for  the  soda  solution.  The  lime  and  the  soda  tanks 
have  stirrers  driven  by  a  water-wheel.  Each  tank  has  a  pipe 
leading  to  the  mixing  funnel.  Above  these  three  tanks  is  a 
shaft,  with  a  water-wheel  and  bevel-wheels  which  actuate  the 
stirrer  in  the  chemical  tanks. 

Capacity. — 4,000  gallons  per  hour. 

Dimensions. — Tank  diameters,  6  ft.;  heightof  tanks,  14  ft.  Bin. 
Total  height,  24  ft.  3  in.    Floor  space  of  tanks,  75  square  feet. 
About  45  of  these  softeners  of  various  sizes  are  in  use. 


80 


THE    PRACTICAL    ENGINEER.  [January  15,  1904 


Worliiuj. — Correctly-determined  quantities  of  soda  and  of 
burnt  lime  are  mixed  with  liot  and  cold  water  respectively,  and 
pDured  into  their  tanks.  The  water  supply  is  then  turned  on, 
whereby  the  water-wheel  is  rotated  and  the  fluids  mixed.  The 
connection  from  the  centre  tank  to  the  mixing  funnel  is  now 
op?ucd;  and  as  the  water  rises  in  the  mixing  tank,  the  ball- 
regulator  valves  of  the  chemical  tanks  op?u,  and  their  contents 
also  pass  slowly  into  the  mixing  funnel.  Should  the  demand 
for  purified  water  stop,  the  water  rises  in  the  funnel,  and 
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Fig.  9. — Harris-Anderson. 

causes  the  three  ball  taps  to  close,  and  after  a  time  the  supply 
is  also  cut  off  automatically  over  the  hard-water  tank.  Should 
the  water  supply  be  cut  off,  then,  by  the  sinking  of  the  balls 
of  the  taps,  the  chemical  tanks  will  close  automatioally.  A 
supply  of  hard  water,  regulated  by  a  ball  tap,  flows  into  the 
•lime  tank.  The  sediment  which  collects  in  tlie  two  settling 
tanks  is  run  off  through  two  taps.  The  filtering  material  is 
ooc-asionally  renewed  or  wiashed. 
Suppli/. — Well  water. 

Chemicals  now  used  are  caustic  soda  and  carbonate  of  soda. 

The  users  report  that  the  water  has  not  yet  been  used  for 
feeding  the  boilers.  The  water  does  not  injure  brass  fittings. 
The  sponge  filters  give  some  trouble,  and  it  is  intended  to  put 
down  two  or  three  settling  tanks. 

Bcsiiit  of  Chemical  Analysis. — The  water  treated  by  this 
apparatus  was  heavily  charged  with  mineral  matter;  and 
although  the  chemical  treatment  was  not  correct,  the  temijorary 
hardness  has  been  reduced  very  low,  viz.,  to  31  deg.  The  water 
is,  however,  very  alkaline,  due  to  the  excess  of  soda,  but 
there  is  no  free  carbonic  acid. 

Harris-Anderson  Water  Softener. 

The  apparatus,  fig.  9,  consists  of  a  distributor,  a  lime  tank, 
soda  tank,  air  vessel  and  reaction  tank,  and  settling  tank 
with  a  filter.  The  distributor  has  a  circular  weir,  the  water 
flowing  from  the  circumference  to  three  central  compartments, 
and  thence  to  the  air  vessel,  to  the  lime  tank,  and  to  the  soda 
tank  respectively.  The  air  vessel,  by  means  of  its  syphon, 
acts  as  an  air  pump,  and  agitates  the  milk  of  lime  in  the  lime 
tank,  in  which  pipes  and  cones  are  arranged  for  this  purpose. 
The  soda  tank  consists  of  four  cylinders,  the  solid  soda  being 
poured  into  a  cage,  the  centre  one,  while  the  water  flows  into 
the  second  inner  cylinder,  and,  according  to  the  strength  of 
the  low-lying  soda  solution,  either  passes  straight  down  or 
overflows  into  the  second  cylinder. 

Capacity. — 1,000  gallons  per  hour. 

Dimensions. — Diameters  of  the  reaction  chamber  and  settling 
tank  are  5  ft.  6  in.  The  diameter  over  platform  round  reaction 
chamber  is  llf  ft.  Total  height  from  bottom  of  settling  tank 
to  top  of  distributor,  17  ft.  3  in.  Floor  space  of  platform  and 
settling  tank,  158  square  feet. 

Working. — The  water  supply  passes  through  a  vertical  turbine 
to  the  circumference  of  the  distributor,  thence  over  the  circular 
weir,  whose  circumference  is  properly  subdivided,  to  the  air 
vessel,  to  the  lime  tank,  and  to  the  soda  tank.  Alternately 
the  water  rises  and  sinks  in  the  air  vessel,  and  drives  the  air 


into  the  lime  tank,  agitating  the  milk  of  lime,  and  then,  the 
water  in  the  air  tank  is  syphoned  out,  and  the  action  is 
repeated.  The  amount  o.':  water  added  to  the  lime  regulates  its 
supply,  and  can  easily  be  altered  by  shifting  the  subdivision 
on  the  circular  weir.  The  central  cylinder  of  the  soda  tank 
is  filled  with  soda  crystals  which  partly  dissolve  in  the  water, 
the  heavy  soda  solution  settling  at  the  bottom  as  sliown.  A 
small  but  constant  supply  of  water  is  run  from  the  distributing 
weir  into  the  second  cylinder,  passing  through  the  dense  fluid 
at  the  bottom  and  up  outside  the  third  cylinder.  Should, 
however,  this  rising  soda  solution  be  very  dense,  then  the 
added  water  will  flow  over  the  top  of  the  second  cylinder  and 
under  the  third  cylinder.  Thus,  by  adjusting  the  height  of  the 
second  inner  cj'linder,  a  soda  solution  of  a  definite  strength  is 
obtained.  The  sediment  formed  in  the  reaction  chamber  and 
in  the  settling  tank  is  run  out  through  a  sludge  cock. 
Supply. — Pit  water. 

Chemicals  used  per  1,000  gallons — 2  25  lb.  lime,  2  0  lb.  soda 
crystals. 

The  users  report  that  the  apparatus  works  satisfactorily,  and 
that  no  scale,  only  mud,  is  formed  in  the  boiler.  The  soda 
solution  maintains  its  strength,  but  the  milk  of  lime  loses  about 
4  per  cent  of  its  strength  per  hour. 

llesult  of  Chemical  Analysis. — The  water  treated  by  this 
apparatus  was  also  heavily  charged  with  mineral  matter;  and, 
although  an  excess  of  soda  was  added,  the  deficiency  of  added 
lime  resulted  in  a  fairly  high  temporary  hardness,  viz.,  6  20. 

Lassen  and  Hjoet  Water  Softener  (Bruun  Lowener). 

The  apparatus,  fig.  10,  consists  of  one  large  tank  subdivided 
into  three  compartments — ^a  reaction  tank,  settling  tank,  and 
filter.  Immediately  over  the  reaction  chamber  is  a  pivoted 
double  V-shaped  oscillating  trough,  and  above  this  is  a  semi- 
cylindrioal  chemical  tank  with  stirrer  and  a  valve,  both  actuated 
by  the  oscillating  trough  Steam  is  employed  in  the  reaction 
chamber  for  heating  and  mixing.  The  untreated  water  is 
discharged  immediately  over  the  double  V  trough,  and  when 
one  side  is  full  it  tips  over  and  emjrties  itself.  In  doing  so  a 
fin,  projecting  down  into  the  reaction  chamber,  agitates  the 
mixed  water,  and  a  small  wheel  on  the  top  c.f  the  trough 
knocks  against  the  bottom  of  a  valve  spindle  and  raises  it  for 
an  instant.  The  valve  is  situated  in  the  bottom  of  the  semi- 
cylindrical  chemical  tank. 

CajMcity. — 1,000  gallons  per  hour. 

Dimensions. — Length  over  angle  flange,  8  ft.  8  in.  Width 
over  angles,  4  ft.  Height  of  tank,  4  ft.  Total  floor  space, 
48  square  feet. 

Working. — The  chemicals,  about  10  per  cent  lime  and  the 
necessary  soda,  are  mixed  with  water,  and  are  poured  into  the 
semi-cylindrical  tank,  and  the  supply,  which  is  regulated  by  a 
ball  tap  at  the  discharge,  is  turned  on,  land  runs  into  one  of  the 
pivoted  V  chambers  of  the  oscillating  trough.  When  one  side 
is  full,  the  trough  turns  over,  discharges  its  water,  ojiens  and 
closes  the  valve  in  the  bottom  of  the  chemical  tank,  and  by 
means  of  blades  agitates  the  chemicals  and  the  mixed  water. 
If  no  steam  is  used,  the  settling  tanks  have  to  be  larger  than 
shown.  The  quantity  of  chemicals  discharged  through  the 
valve  with  each  tilt  of  the  trough  is  regulated  by  the  length 
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Fig.  10.  — Lasseii  and  Hjort  (1). 

of  the  valve  rod.  The  chemicals,  assisted  by  heat  from  the 
steam,  cause  the  mineral  matter  to  precipitate  in  the  reaction 
and  settling  chamber.  The  water  then  passes  through  the  filter 
to  the  discharge. 

Exhaust  steam  can  be  used. 

Sii2>ply. — No. '1,  town's  water;  No.  2,  well  water. 

Chemicals  used  per  1,000  gallons — No.  1,  21b.  lime,  lib. 
soda;  No.  2,  3  6  lb.  burnt  lime,  2'8  lb.  calcined  soda. 

The  users  repoit  that  this  softener  works  well.  There  is  a 
little  trouble  with  the  valve  in  the  chemical  tank,  which  sticks 
if  the  apparatus  has  been  resting  for  some  time.  Unless  this 
tank  is  kept  at  least  half  full,  the  flow  of  chemicals  diminishes. 

Ih'sult  of  Chemical  Analysis. — Two  softeners  were  dealt  with, 
but  only  one  is  illustrated.  In  this  case  the  projier  chemicals 
were  used,  and  a  considerable  total  hardness  has  been  reduced 
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to  a  very  low  limit.  No.  2  apparatus  dealt  with  a  still  harder 
water,  in  which  the  temporary  and  permanent  hardness  were 
about  equal,  and  both  have  been  reduced  to  nearly  the  lowest 
limit;  but,  a  large  excess  of  soda  having  been  added,  the 
alkalinity  is  high. 

Maxim's  Water  Softener  ("Warwick"  Detartaeiser). 

The  apparatus,  fig.  11,  consists  of  two  cylindrical  vessels 
placed  one  above  the  other.  The  untreated  water-supply  pipe 
enters  the  top  of  the  upper  vessel,  and  ends  in  a  spraying 


Fig.  11. — Maxim's  Warwick  Detartariser. 


arrangerr.ent;  while  an  exhaust  steam  pipe,  into  which  a  grease 
separator  is  introduced,  enters  the  bottom  of  the  upper  vessel. 
The  lower  vessel  acts  partly  as  a  settling  tank  and  partly  as  a 
filter. 

Capacity. — 3,000  gallons  per  hour. 

Dimensions. — Diameter  of  lower  cylinder  over  angles, 
7  ft.  6  in.  Total  height,  exclusive  of  sludge  cocks  and  exhaust 
pipe,  24  ft.  Floor  space,  exclusive  of  grease  separator,  is  56 
square  feet. 

WorHruj. — The  hard  water  enters  the  ujjper  chamber  through 
a  valve  which  is  regulated  by  a  float  on  the  discharge.  The 
necessary  amount  of  soda  solution  is  injected  into  this  water 
by  means  of  a  pump  connected"  to  the  feed.  This  water  comes 
in  contact  with  exhaust  steam  from  the  engine,  from  which 
most  of  the  grease  has  already  been  removed  by  a  grease 
separator.  The  water  thereby  acquires  a  temperature  of  about 
212  deg.  Fah.  The  condensed  steam  is  added  to  it,  and  it  then 
falls  into  the  lower  tank.  The  heat  and  the  soda  cause  the 
mineral  matter  to  be  precipitated,  and  the  grease  adheres  to 
the  sediment.  As  a  safeguard  a  filter  is  fitted.  The  sludge 
is  occasionally  run  out  of  the  cocks  in  the  lower  tank. 

Siipph/.—Tit  water. 

Chemicals  used — ^soda,  quantity  not  stated. 

The  users  report  that  they  are  well  pleased  with  the  softener, 
and  now  have  two  at  work.  Partly  because  the  boilers  are  now 
free  from  scale,  partly  because  their  feed  is  now  heated  to  200 
deg.  Fah.,  the  softeners  have  paid  for  themselves  in  12  months' 
time. 

Result  of  Chtniical  Analysis. — Analysis  shows  that  only  6  to 
11  per  cent  condensed  steam  were  added  to  the  supply.  The 
slightly  deficient  carbonate  of  soda  converted  nearly  all  the 


permanent  hardness  into  temporary  hardness;  and  the  small 
quantity  of  steam,  combined  with  a  probably  low  temperature, 
had  no  power  to  drive  off  the  carbonic  acid,  which  now  held 
nearly  26  grains  of  carbonate  of  lime  and  magnesia  in  solution. 
Caustic  lime  or  caus.tic  soda  ought  to  have  been  added  to  this 
water. 

Porter-Clark  Water  Softener. 

The  apparatus,  fig.  12,  consists  of  several  tanks  placed  side 
by  side.  The  surface  heater  fitted  at  these  works  is  not  an 
essential  feature  of  the  softener.  At  the  right-hand  corner  is 
the  lime  tank,  next  to  it  is  the  soda  tank.  The  large  tank  is 
subdivided  into  a  mixing  tank,  a  settling  tank,  and  next  to  it 
are  the  cloth  filters.  An  engine-driven  shaft  passes  over  the 
lime,  soda,  and  mixing  tank,  and  by  means  of  bevel  wheels 
actuates  the  stirrers.  It  also  drives  two  small  iron  pumps 
which  draws  from  the  chemical  tanks.  The  lime-solution  dis- 
charge is  near  the  inlet  of  the  untreated  water.  The  soda 
discharge  is  at  the  outlet  of  the  mixing  tank.  There  is  a 
collecting  trough  at  one  end  of  the  settling  tank,  and  adjoining 
it  are  18  cloth  filters. 

Capacity. — 3,000  gallons  per  hour. 

Dimensions. — Lime  mixer,  4  ft.  9  in.  square,  5  ft.  high.  Soda 
tank,  3  ft.  by  2  ft.  by  3  ft.  high.  Mixing  tank  and  settling 
tank,  10  ft.  by  6  ft.  hj  5  ft.  high.  Filter,  10  ft.  by  5  ft.  by 
5  ft.  high.  Floor  space,  152  square  feet.  Heater,  3  ft.  diameter, 
21  ft.  long. 

Workiiiij. — The  water,  after  passing  the  surface  heater,  enters 
the  mixing  tank,  where  it  gets  mixed  with  milk  of  lime,  which 
is  pumped  into  this  tank  in  the  correct  proportion.  The  partly- 
treated  water  while  flowing  out  of  this  tank  is  mixed  with  a 
regulated  quantity  of  soda  solution,  and  slowly  passes  along  the 

I 


Fio.  12.— Porter-Clark. 

settliug  tank,  where  most  of  the  precipitate  is  deposited.  It 
then  overflows  into  a  distributing  tank,  and  thence  on  to  the 
cloth  filters  and  to  the  feed  pump. 
Supply. — Not  stated. 

Chemicals  used  per  1,000  gallons — 7  1b.  lime  putty  and  15  lb. 
soda  crystals. 

The  users  report  that  the  water  was  intended  more  for 
washing  purposes  than  for  boilers ;  in  these  some  pitting  was 
noticed.  Subsequently  the  softener  was  replaced  by  another 
patent. 

Itcsult  of  Chemical  Analysis. — In  this  case  the  supply  had 
much  temporary  and  permanent  hardness;  but  as  only  half  the 
necessary  quantity  of  soda  was  introduced,  the  result  was 
naturally  very  unsatisfactory,  and  it  is  impossible  to  judge 
how  the  apparatus  would  have  acted  if  properly  worked. 
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PULSOMETEB   WATEB    SOFTENER  (CbITON). 

Working. — Details  from  which  to  make  a  sketch  of  this 
softener  were  not  obtainable,  for  this  company  have  re-designed 
their  softener  since  the  samples  were  analysed.  The  flow  of  thn 
water  and  chemicals  was  regulated  by  syphon  and  ball  taps. 

Supply. — Well  water. 

Chemicals  used — lime,  but  the  quantity  is  not  stated. 

The  users  were  apparently  not  aware  that  they  had  no 
permanent  hardness  in  their  supply,  and  they  report  that  they 
formerly  added  soda;  this  naturally  caused  their  boiler  fittings 
to  give  trouble,  which  has  now  ceased.  No  scale,  only  mud, 
is  formed  in  the  boiler. 

Result  of  Chemical  Analysis. — Tlic  water  treated  was  alkaline, 
and  bad  no  permanent  hardness.  No  soda  was,  therefore, 
added.  Unfortunately  an  excess  of  lime  was  used,  which  pro- 
duced two  grains  of  caustic  soda,  and  which  accounts  for  the 
resultant  high  temporary  hardness  and  high  alkalinity.  An 
addition  of  water  having  permanent  hardness  would  have  im- 
proved the  product. 


[Note. — We  arc  informed  by  the  author  that  the  number  of 
Boby  water  softeners  now  in  use  is  about  500,  not  75,  a.s 
stated  on  page  33  of  The  I'ractical  Engineer,  January  8th, 
1904..— Ed.J 

(To  he  eonfinued.) 


THE    HEINLE   COMPOUND  RAIL. 


One  of  the  greatest  difficultie.s  in  rolling  rails  of  the 
American  Society  of  Civil  Engineers'  standard  section  is 
in  controlling  the  cooling  of  the  head  and  flange  so  as  to 
]>revent  undue  internal  stresses.  With  tliis  standard 
section  there  is  a  large  body  of  metal  in  the  head,  which 
retains  its  heat  nnicli  longer  tlian  the  thin  body  of  metal 
in  the  flange.  When  making  tlie  final  passes  through  the 
rolls  the  head  of  tlie  rail  must  be  finished  at  a  temperature 
higher  than  is  desirable  for  obtaining  the  proper  internal 
structure,  since  tlie  fiange  is  at  such  a  low  temperature 
that  fui-ther  rolling  would  produce  serious  internal  stresses, 
and  consequent  warping  and  buckling  of  the  rail.  Numerous 
methods  have  been  devised  to  equalise  the  heat  in  the 
different  portions  of  the  rail,  all  of  them  more  or  less 
unsuccessful.  One  of  the  commonest  is  to  keeji  tlie 
flange  hot  by  contact  with  the  head  of  the  adjoining  rail 
while  the  rails  are  oni  the  cooling  l)od.  This  jtarlially 
prevents  warping,  and  reduces  the  internal  stresses  wliicli 
occur  in  cooling. 


Section  of  Heinle  Compound  T-Rail  and  Splice. 

The  accompanying  engraving  shows  a  rail  section  which 
is  as  nearly  symmetrical  about  the  horizontal  axis  through 
the  web  as  it  is  jjossibl©  to  make  it  and  at  the  same  time 
preserve  the  standard  dimensions  of  rail  head  and  width 
of  flange.  The  same  weight  of  rail  is  obtained  with  a 
reduction  in  heiglit,  as  .shown  in  the  engraving.  A  com- 
pound rail  weighing  1001b.  per  yard  can  be  made  m  the 
same  rolls  now  used  to  make  901b.  rails,  and  it  is  5§  in.  high, 
as  compared  with  a  standard  1001b.  rail  5|  in.  high.  Tlie 


only  modification  necessary  is  a  slight  alteration  of  the 
passes  in  the  rolls  which  form  the  flange.  The  increased 
metal  in  the  base  of  the  rail  gives  it  greater  transverse 
strength  to  resist  the  vertical  wave  move'ment  in  the  rails 
between  tie  supports. 

The  greatest  advantage,  however,  in  this  section  is  in 
the  ease  and  facility  with  which  rails  may  be  rolled.  The 
rail  becomes  practically  symmetrical  about  both  the  hori- 
zontal and  vertical  axes,  and  an  equal  amount  of  work  is 


HW'tp^rijci  S**ndard         100  lb  per  yd.  UinpcHjp<J,       90  lb.  per  i/d.  Standard  . 
Standard  Hail  Section.s  and  Compound  Section. 

put  into  tlie  metal  in  reducing  it  from  the  bloom  to  the 
finished  rail.  The  operation  becomes  no  more  difficult 
than  rolling  I  beams  or  other  symmetrical  sections,  since 
the  temperature  effects  and  the  mechanical  working  are 
the  -same  in  Ijoth  the  head  and  flange. 

In  rolling  the  standard  rail  section  there  is  always 
difficulty  from  curvature  and  distortion.  Tliis  arises  both 
fro'in  the  diflerence  in  leanperature  and  elongation.,  and 
in  the  amount  of  work  put  into  the  head  and  flange.  The 
flange  cools  rapidly,  and  the  difference  in  temperature, 
which  aft'ects  the  relative  expansion  and  contraction  of  the 
liead  and  flange,  gives  the  rail  a  decided  camber,  which 
must  be  eliminated  by  straiglitening  or  gagging  with  a 
consequent  stress  in  the  fibres  in  the  base  of  tlie  rail.  By 
equalising  the  amount  of  work  j)ut  into  the  head  and  flange, 
and  giving  the  rail  a.  symmetrical  section,  so  that  e<pial 
bodies  of  metal  are  cooled  at  the  same  rate,  the  internal 
stress  is  greatly  reduced,  and  a  more  homogeneous  rail  is 
|)roduted.  The  scjuai-e  of  the  standard  rail  section 
a.ppr(jaches  approximately  the  square  of  the  bloom  from 
which  the  rail  is  rolled,  and  less  reduction  of  metal  is 
required  to  form  the  rail,  leaving  the  metal  more  nearly 
in  the  molecular  state  in  which  it  was  cast  in  the  ingot. 
The  compound  section,  with  the  reduced  height  for  the 
same  weiglit  per  yard,  requires  a  greater  reduction  of 
metal  to  form  it,  which  gives  a  dense  homogeneous  structure 
to  both  the  head  and  flange.  This  section  of  rail  ha.s  been 
patented  by  Mr.  A.  W.  Heinle,  Crafton,  Pa.,  U.S.A.,  who 
is  also  the  inventor  of  tlie  Heinle  continuous-thread  rail 
joint. — -Raihoad  Qazeffe. 


NOTICES    OF    MEETINGS,  &C. 


Institution  of  Mechanical  Engineers. — Storey's  Gate, 
January  15th,  sixth  report  of  the  Alloys  Research  Committee 
on  "The  Tempering  of  Steel,"  by  the  late  Sir  Wm.  Eoberts- 
Austen  and  Prof.  Wm.  Gowland. 

Institution  of  Electrical  .Engineers.  —  Birmingham 
section:  January  20th,  ordinary  meeting.  Leeds  section: 
January  2l9t,  ordinary  meeting.  'Manchester  section:  January 
19th,  Mr.  A.  S.  Giles,  "Coal  Consumption  in  Central  Stations." 
Newoastle-on-Tyne  section :  Januaiy  18th,  ordinary  meeting. 

Manchester  Association  of  Engineers. — January  16th, 
president's  inaugural  address. 

Junior  Institution  of  Engineers. — January  22nd,  Mr. 
rietoher  Moulton,  K.C.,  M.P.,  F.R.S.,  will  deliver  his  presi- 
dential address. 

Institute  of  Marine  Engineers, — Stratford,  January  18th, 
"  Fuel  Testing." 

North-East  Coast  Institution  of  Engineers  and  Ship- 
builders, Newcastle-on-Tyne. — Januaiy  22nd,  general  meet- 
ing. Graduates'  section:  January  16th,  Mr.  N.  H.  Burgess, 
"  Marino  Engineering." 

Glasgow  Technical  College  Scientific  Society. — 
January  23rd,  "  Some  Observations  on  Mechanical  Training," 
by  Wm.  D.  Hamilton. 
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LOCOMOTIVE  COUNTERBALANCING.* 


The  first  part  of  the  paper  defines  the  character  of  the 
several  forces  which  produce  disturbance,  and  it  is  shown 
that  the  magnitude  and  direction  of  the  forces  are  the 
same,  whether  the  forces  are  calculated  directly  from  the 
actual  trochoidal  path  followed  by  the  rotating  parts,  or 
from  the  circular  path  at  the  corresponding  points  of  the 
circular  path. 


Fio.  1. 


The  crank  pin  and  all  unsjanmetrical  portions  of  the  wheels, 
together  with  the  parallel  connecting  rods,  do  not,  as  a 
whole,  revolve  about  a  fixed  centre,  but  each  particle  of 
the  rod  and  its  attached  parts  moves  in  a  circular  path, 
of  the  same  radius  as  that  of  the  crank  pin,  and  the  same 
normal  or  centripetal  force  is  therefore  i-equired  to  restrain 
it  from  leaving  sucii  [lath  at  a  tangent,  as  if  the  whole  mass 
were  concentrated  at  the  crank  ]iins.  The  resultant  normal 
restraining  force  required  for  the  entire  rod  is  distributed 
between  tlie  crank  pins  in  precisely  the  same  way  and  in 
the  same  proportion  asi  the  weight  of  the  rod  is  divided 
between  them.  It  is  thus  simply  essential  to  determine 
the  portion  of  the  weight  of  the  parallel  rods  carried  by 
each  crank  pin,  and  add  it  to  the  weight  of  the  crank  pin 
and  the  unsymmetncal  jiartof  the  wheel  lu'ovided  to  su])]iort 
the  crank  pin.  The  total  weiglit  thus  found,  multiplied 
by  the  crank  radius,  is  equivalent  to-  the  product  of  the 
necessary  weight  of  counterpoise  and  the  distance  of  its 
centre  of  gravity  from  the  centre  of  the  wheel. 

The  difficulty  in  balancing  the  main  comiecting  rod  of 
an  engine  arises  from  the  fact  that,  while  one  end  moves 
in  a  circular  path,  the  other  end  has  but  a  simple  recipro- 
cating motion  of  translation  ;  and,  at  intermediate  points, 
the  paths  described  by  the  various  particles  consist  of 
different  combinations  of  the  two  simple  motions.  As  the 
length  of  the  reciprocating  movement  at  the  centre  of  the 
cro'sshead  pin  is  the  saane  as  the  diameter  of  the  circular 
path  of  the  centre  of  the  crank  pin,  it  is  obvious  that  eveiy 
particle  of  the  rod's  mass  has  the  same  horizontal  motion 
of  translation,  while  the  vertical  movement  varies. 

The  complete  mathematical  analysis  of  the  forces  pro- 
duced by  the  motion  of  the  main  rod  and  reciprocating 
parts  is  omitted,  as  it  is  difficult  reading  for  the  average 
reader.  The  diagram,  fig.  1,  shows  the  manner  in  which 
the  forces  are  resolved  into  their  component  parts.  The 
horizontal  component  of  the  force  applied  by  the  crosshead 
pin  is  represented  by  R,  and  is  due  to  the  influence  of  the 
crosshead  and  connected  reciprocating  parts,  while  V 
represents  the  vertical  component,  consisting  of  the  re- 
acting influence  of  the  guide,  to  prevent  deviation  from  the 
horizontal  path.  The  normal  and  tangential  co-mpoiients 
of  tlie  force  applied  b}^  the  crank  pin  are  represented  by 
N  and  T  respectively. 

At  any  point  z,  an  elementary  particle  of  the  mass  of  the 
rod  (at  a  distance  x  fi-om  the  centre  of  the  crosshead  pin, 
when  the  crank  of  radius  r  is  angularly  distant  from  the 

•  Abstract  of  a  r^Per  read  before  the  New  England  Railroad  Club,  U.S.A.,  by 
Mr.  R.  A.  Parke.  .  .  .> 


rear  centre  line  by  an  angle  oc  ,  and  the  rod,  of  length  Z,  is 
at  a  corresponding  angle  ^  with  its  central  horizontal 
position)  requires  a  horizontal  force  P  to  cause  its  horizontal 
motion  of  translation,  and  requires  a  tangential  force  T'  to 
cause  it  to  move  in  the  circular  path  with  radius  x.  A 
restraining  force  N',  normal  to  the  circular  path,  is  required 
to  prevent  deviation,  through  the  influence  of  centrifugal 
force  from  the  circular  path  of  oscillation.  Each  other 
elemeutaiy  particle  of  the  rod's  mass  requires,  to  produce 
its  motion,  the  application  of  a  similar  system  of  imaginary 
forces.  Each  of  these  forces,  as  well  as  the  components 
of  the  real  applied  forces,  may  be  either  positive  or  negative, 
and  of  variable  magnitude. 

The  sum  of  the  horizontal  conipoiients  of  the  imaginary 
forces  is  etiuated  to  the  sum  of  the  horizontal  components 
of  the  real  forces.  Similarly  the  sum  of  the  vertical  com- 
ponents is  equated  to  the  sum  of  the  vertical  components 
of  the  real  forces.  The  moments  of  the  real  and  imaginary 
forces  about  the  centre  C  are  also  ei|uated.  This  process 
gives  three  fundamental  equations  ais  a  basis  for  the  coni- 
jjlete  analysis.  It  is  shown  that  the  vertical  balancing  of 
the  main  rod  rcHjuires  that  the  product  of  the  weight  for 
that  purpose,  and  the  distance  of  its  centre  of  gravity  from 
the  centre  of  rotation,  shall  be  :  — 

39-1019  ta-  -  r-'hLzl 

w;c  =  W  r  ^  5  

I-  -  r 

In  the  above  equation  the  symbols  have  the  following 
significance :  — 

/•  =  crank-pin  radius. 

c  =  distance  of  centre  of  gravity  of  counterpoise  from 

centre  of  driving  wheel. 
/■  =  radius  of  gyration  of  the  rod. 

(/  =  distance  of  centre  of  gravity  of  the  rod  from  the 

centre  of  the  crosshead  pin. 
/  =  length  of  the  rod  from  centre  to  centre  of  puis. 
t  =  time  of  a  single  oscillation  of  the  rod  wiien  suspended 

at  the  centre  of  the  crosshead  pin,  and  caused  to 

(K^'cillate  like  a  jiendulum. 
Wi  =  weight  of  the  rod. 

W\.  =  weight  of  counterpoise  required  to  balance  the  rod 
vertically. 


Fic.  2. 


To  determme  the  time  of  oscillation,  the  rod  complete, 
with  all  its  parts  and  attachments,  is  fitted  with  a  special 
form  of  pin  in  tiie  position  of  the  crosshead  pin,  the  pro- 
jecting endsi  of  which  are  machined  to  form  knife  edges, 
which  lie  in  the  centre  line  or  axis  of  the  pin.  These  edges 
sliould  have  an  angle  not  greater  than  90  deg.,  and  the 
pin  may  be  cut  away  between  bearing  surfaces  of  |  in. 
or  \  in.  at  each  end  of  the  bearing  hi  the  brasses,  to  reduce 
weight,  as  shown  by  fig.  2.  The  rod  is  suspended  by  the 
knife  edges  K,  whicli  rest  upon  smooth  metallic  plates 
P,  and  is  caused  to  oscillate  like  a  pendulum  by  drawing 
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the  lo'wer  end  a,bout  |  in.  from  its  centra]  position  of  rest. 
The  time  of  a  single  oscillation  of  the  rod  may  then  be 
found,  within  one  five-hundredth  part  of  a  second,  by 
obsei"ving,  with  an  ordinary  stop  watch,  the  time  occupied 
in  making  100  single  oscillations  (the  swinging  nioivenient 
in,  either  direction),  or  50  coniplet©  vibrations.  Care  is 
required  to  avoid  too  great  amplitude  of  vibration,  which 
is  assured  if  the  initial  length  of  swinging  movement  of 
the  lower  end  of  the  rod  does  not  exceed  2  in. 

The  vertical  balancing  requires  additional  weight  in  the 
countei'poise  of  the  main  dri^ang  wheels,  on  account  of  the 
vertical  influence  of  the  reciprocating  parts.  Representing 
the  entire  weight  of  the  exclusively  reciprocating  parts 
by  W2,  and  the  weight  of  counterpoise  tO'  balance  their 
vertical  influence  by  W\,  then 


W" 


Thus,  the  entire  weight  of  counterpoise  required  in  the 
main  driver  to  vertically  balance  the  main  rod  and  recipro- 
cating parts  is  determined  by  the  formula: 


39-1019  di-  -  r 


„2d  -  I 


W,  c  =  Wi  r 


P  -  r- 


+  W,r 


r- 


(1) 


In  this  formula  W„  replaces  the  sum  of  W'„  and  W"„ 
for  the  sake  of  simplicity. 

Obviously,  this  vertical  influence  of  the  main  rod  and 
the  reciprocating  parts  can  be  balanced  only  by  counter- 
poise weight  in  that  wheel,  and  no  part  of  such  weight  can 
be  usefully  added  to  the  counterpoise  of  any  other  driver, 
where  it  would  only  create  disturbance.  The  horizontal 
distm'bance,  due  to  both  the  main  rod  and  the  reciprocating 
parts,  is  different  at  one  end  of  the  stroke  from  that  at 
the  other  end.  Any  rotating  weight  placed  in  a  driver 
to  balance  the  horizontal  influence  of  the  reciprocating 
parts  can  produce  no  different  balancing  effect  at  one  end 
of  the  stroke  than  at  the  other.  Provision  for  balancing 
the  mean  of  these  horizontal  disturbing  influences  is  the 
nearest  approach  to  horizontal  balancing  that  can  be 
practically  realised.  This  mean  horizontal  influence  of  the 
parts  having  a  reciprocating  motion  (including  the  main  rod) 
is  equivalent  to  the  centrifugal  force  that  would  be  realised 
if  the  entire  weight  of  all  the  reciprocating  parts  were 
concentrated  at  the  crank  pin  and  revolved  with  it,  so  that 
the  weight  of  counterpoise  required  for  full  mean  horizontal 
balancing  is  represented  by  W   in  the  equation 

W,  c  =  (W,  +  W,)  r. 

But  the  main  driving  wheel  has  already  been  supplied 
with  a  portion  of  this  weight,  as  W„,  determined  by 
equation  (1),  to  balance  the  vertical  influence  of  these 
same  parts,  also  operates  to  partially  balance  their  hori- 
zontal influence.  Deducting  this  vertical  balancing  moment 
from  that  for  full  mean  horizontal  balancing,  the  unbalanced 
moment  remaining  is 
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I 
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P  -  2 
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Full  provision  for  vertical  balancing  has  already  been 
made.  Tlie  addition  of  weight  toi  balance  all,  or  any 
portion,  of  this  horizontal  influence  will  result  in  over- 
balance, and  corresponding  disturbance,  vertically.  If  the 
disturbance  from  unbalanced  forces  is  equally  undesirable 
vertically  and  horizontally,  it  is  evident  that  at  least  one- 
half  the  additional  weight  for  full  horizontal  balance,  indi- 
cated by  equation  (2),  should  be  employed. 


Horizontal  balancing  is  equally  effective,  whether  ihe 
cO'untenveight  is  concentrated  in  one  or  is  distributed 
among  all  the  driving  wheels.  Vertical  strains,  which  are 
distributed  throughout  the  length  of  the  driving-wheel  base, 
are  less  objectionable  than  when  concentrated  at  one  point. 
Each  driving  wheel  being  balanced  for  its  eccentric  rotating 
or  revolving  weight,  and  the  main  driving  wheel  being 
supplied  with  the  additional  weight  of  counteqaoise  for 
vertical  balance  of  the  main  rod  and  the  reciprocating  parts, 
the  additional  weight  required  to  balance  the  desired  pro- 
portion of  the  horizontal  force  reanaining  unbalanced 
should,  when  possible,  be  equally  divided  among  all  the 
driving  wheels.  Thus,  if  W"'  represent  the  weight  added 
to  the  counterpoise  of  each  driver,  to  balance  its  part  of 
the  horizontal  force,  and  if  (n)  represent  the  number  of 
pairs  of  driving  wheels,  the  horizontal  balancing  weight 
is  finally  determined  by  the  equation  : 


n  +  I  ' 
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If  but  two  pairs  of  drivers  be  employed,  the  application, 
in  each  wheel,  of  the  weight  to  balance'  one-third  of  the 
unbalanced  horizontal  force  would  result  in  leaving 
unbalanced  only  one-third  of  the  horizontal  force,  while 
only  one-third  could  cause  distui-bance  from  vertical  over- 
balance in  any  wheel. 

Through  the  couitesy  of  Mr.  A.  E.  Mitchell,  superin- 
tendent of  motive  power  of  the  Northern  Pacific,  the  writer 
made  a  series  of  experiments  at  the  shops  at  Brainerd, 
Minn.  The  forms  of  the  rods  used  in  the  experiments  are 
shown  by  fig.  3. 

Each  rod  was  weighed,  and  one  end  was  then  supported 
upon  an  edge  at  the  position  of  the  centre  of  the  cross- 
head  pin,  and  the  other  end  rested,  opposite  the  centre  of 
the  crank  pin,  upon  the  scales,  whereby  the  portion  of 
the  rod's  weight,  normally  supported  by  the  crank  pin  of 
the  main  driving  wheel,  was  also  determined.  The 
important  characteristics  are  given  in  the  following  table  :  — ■ 
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I, 

<l. 

t. 

k: 

Weight. 
Total.  1  Crank  end. 

R  

Fluted 

13 



120 

"■yl 
r2i 

X  "624 

S6'46S 

631 

£S2 

S  jlid 

12 

93  J 

C3i 

1  '426 

70-917 

407 

275 

E  3   

Sjlid 

12 

109i 

1-504 

77-017 

410 

250 

Fluted 

15 

120 

74i 

1-616 

87-2SI1 

636 

396 

Solid 

12 

65^ 

42 

1-182 

47-901 

226 

143 

Fluted 

13 

S3 

1-346 

61-907 

400 

269 

By  the  substitution  of  these  values  of  r,  1,  d,  and  t  in 
equation  (1),  the  portion  of  the  weiglits  of  tlie  main  rod 
and  the  reciprocating  parts  (W,  and  respectively),  which 
must  be  regarded  as  operating  upon  the  crank  pin  of  the 
main  driving  wheel  when  the  crank  pin  is  vertically  above 
or  below  the  centre  of  the  wheel,  has  been  computed  in 
each  case,  and  the  results  are  given  in  the  following  table. 
The  portion  of  the  weight  of  tbe  main  rod  requiring 
vertical  balance  is  expressed  in  pounds,  as  a  fraction  of  the 
total  weight,  and  as  a  fraction  of  the  weight  of  the  crank- 
piu  end  of  the  rod. 


Class  of 
engine. 

Weight  of  main  rod  vertically  balanced. 

Part  of  weight 
of  reciprocating 
parts  vertically 
balanced. 

Lbs. 

Part  of 
total. 

Part  of 
crank  end. 

R  

3S0 

•523 

•864 

•0119 

236-9 

-5S2 

•862 

•0168 

E  3  

203-2 

-466 

•813 

-0121 

S2   

339-4 

-534 

•857 

•0159 

124  3 

-550 

•869 

•0351 

M.  &  I  

225-4 

•564 

-838 

■0251 

The  material  difference  of  the  computed  weights  required 
to  balance  the  various  rods  vertically,  as  exhibited  in  the 
foregoing  tables,  discourages  the  hope,  previously  enter- 
tained, that  satisfactorily  approximate  results  might  be 
secured  in  vertical  balancing  by  employing,  in  every  case, 
a  mean  value'  of  the'  weights  required  to  balance  the  vario'Us 
rods  vertically.  The  influence  of  the  form  of  the  rod,  and 
of  the  crank  radius,  upon  the  normal  forces  exerted  by  rods 
of  nearly  the  same  length,  is  well  illustrated  in  the  tabulated 
results  of  these  experiments,  and  the  impropriety  of  attempt- 
ing to  formulate  any  simple  enipii'ical  rule  for  determining 
a  satisfactory  weight  to  balance  the  vertical  influence  of  the 
main  rod  upon  the  crank  pin  of  the  main  driving  wheel 
is  clearly  established  by  these  results.  Each  case  must  be 
separately  determuied  by  the  means  emjDloyed  to  obtain 
the  weights  required  for  vertical  balance  of  the  six  rods 
above  considered. 

The  author  also  analyses  the  disturbance  resulting  from 
the  unavoidable  location  of  the  counterpoise  in  a  different 
vertical  plane  from  that  in  which  most  of  the  unbalanced 
parts  operate.  Theo'i-etically  sufficient'  weight  shonld  be 
placed  in  the  opposite  driver  to  balance  the  moment'  of  the 
unbalanced  weight  at  the  crank  pin,  and  the  weight  of 
countei-jjoise  in  the  driver  supporting  the  crank  pin  must 
be  increased  to  balance  the  weight  thus  provided  in  tlie 
opposite  driver,  in  addition  to  the  forces  ordinarily  balanced. 
In  practice,  instead  of  the  two  weights,  the  centres  of 
gravity  of  which  are  angularly  distant  90  deg.,  it  is 
necessary  to  provide  only  a  single  weight  the  centre  of 
gravity  of  which  is  radially  at  such  an  angle  that  the 
rectangular  components  of  its  centrifugal  force  shall  be 
respectively  equivalent  to  that  of  each  of  the  weights.  The 
maximum  value  of  this  angle  rarely  exceeds  6  deg.,  and,  as 
the  disturbances  resulting  from  the  necessary  compromise 


between  A'ertical  and  horizo'iital  balancing  of  the  recipro- 
cating parts  are  undouljtedly  much  greater  than  that  duo 
to  this  unbalanced  moment,  tlie  author  concludes  that  this 
element  may  be  neglected.  Construction,  by  which  the 
overhang  of  weights  supported  by  the  crank  pins  is  reduced 
to  a  minimum,  should  always  have  prefei'ence,  and  there 
is  no  reason  why  the  co>unterweight  should  not  project 
beyond  the  face  of  the  wheel.  The  thinner  the  weight,  and 
the  nearer  it  approaches  the  rods,  consistent  with  proper 
clearance,  the  less  need  there  will  be  to  weight  the  opposite 
driver. 

It  is  of  great  importance  that  the  form  chosen  for  the 
counterweight  shall  have  the  greatest  possible  balancing 
capacity.  The  disposition  of  the  material  should  be  such 
that  its  centre  of  gravity  shall  be  as  remote  as  possible 
from  the  centre  of  i-evolution.  Tlie  author  proves  that  a 
segiuental  weight  requires  less  material  for  a.  given 
balancing-  effect  tluiii  any  other  form. 

The  use  of  two  engines,  side  by  side,  with  cra.nks  at  an 
angle  of  180  deg.,  to  balance  each  other,  is  an  expedient 
whicli  involves  unbalanced  moments  of  seriousl}^  disturbing 
intlueiice  in  all  directions,  and  which  also'  includes  un- 
balanced horizontal  forces,  resulting  from  the  unequal 
influence  of  the  angularity  of  the  connecting  rO'ds  in  their 
opposite  positions  in  the  crank  circles. 
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18,  Southampton  Buildings,  Chancery  Lane,  London,  W.C.; 
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above  addresses. 

Manufacture  of  Wheels  for  Railway  Carriages,  etc. 

Deakden.  No.  22098,  of  10th  October,  1902.  Ad.  of  ac, 
16tli  December,  1903. — This  invention  relates  to  the  manufac- 
ture of  wheels  for  railway  carriages,  wagons,  traiiicars,  and 
like  vehicles,  and  of  what  are  known  as  "centres" — namely, 
wheels  without  the  tyres.  The  invention  consists  in  a  process 
of  making  wheels  or  centres  by  pressing  a  short  cylindrical 


Fig.  1.  Fio.  2. 

Speciacation  No.  2-209S,  of  1902. 


bloom  between  dies  shaped  and  arranged  to  give  the  bloom 
a  dished  form,  at  the  same  time  reducing  its  thickness  e.Kcept 
at  its  centre  portion,  and  then  pressing  the  dished  blank  so 
formed  between  dies  shaped  and  arranged  to  flatten  the  blank 
without  increasing  its  diameter,  and  to  press  it  into 
finished  form.  Fig.  1  shows  the  bloom  after  the  operation  of 
the  first  die,  and  fig.  2  shows  the  completion  of  a  centre  by  a 
second  die. 

Internal-combustion  Engines.  Schwehji.  No.  27123, 
of  9th  December,  1902.  Ad.  of  ac,  16th  December,  1903.— 
This  invention  relates  to  a  two-cycle  gas  engine  having  inter- 
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mediate  cliambers  or  receivers  inserted  between  the  power 
cylinder  and  the  gds  and  air  supply  pumps,  for  the  purpos(; 


Specification  No.  27123,  of  1902. 


ul  equalising  the  pressure  with  which  the  gas  and  air  outer 
the  power  cylinder. 

Valve  Operating  Gear  and  Governor  Mechanism 

of  Explosion  Engines.    Welleb.    No.  2701,  of  5th  February, 


Specification  No,  2701,  of  1903. 

1903.  Ad.  of  ac,  16th  December,  1903. — This  invention  relates 
to  an  improved  valve  actuating  mechanism,  primarily  designed 
for  use  with  mechanically-operated  mushroom  inlet  valves  in 


explosion  engines,  the  mechanism  being  so  contrived  that  the 
common  practice  of  placing  the  valves  vertically  one  above 
another,  witli  their  stems  in  line,  may  be  retained,  and  at  the 
same  time  mechauioal  operation  for  both  inlet  and  exhaust 
valves  is  secured.  The  operating  mechanism  is  so  designed 
that,  by  means  of  cams,  the  cams  for  both  inlet  and  exhaust 
valves  being  fixed  on  one  shaft,  the  lift  of  one  of  the  valves  may 
be  varied  by  liand  control,  or  by  means  of  a  centrifugal 
governor. 

Packing  Rings  of  Pistons,  etc.  Dean.  No.  481,  of  8th 
January,  1903.  Ad.  of  ac,  16th  December,  1903.— This  inven- 
tion consists  of,  in  pistons,  piston  valvess,  and  the  like,  a  conical 
block,  a  packing  ring  surrounding  the  block  with  coned  inner 
face  corresponding  to  that  of  the  block,  and  an  outer  face 
turned  to  tit  the  cylinder  in  which  the  ring  works;   also  at 


Specification  No.  481,  of  1903. 

one  end,  formed  with  an  annular  groove  or  recess  with  one 
face  of  the  groove  or  recess  of  a  taper  corresponding  to  that 
of  the  inner  face  of  the  packinuf  ring,  a  locking  ring  fitting 
the  said  groove  with  its  inner  tace  of  corresponding  taper,  a 
series  of  washers  capable  of  fitting  below  the  packing  ring, 
or  within  the  groove,  and  means  for  holding  the  packing  ring 
tight  ag'ainst  the  washers. 

Machines  for  Forming  Screw  Threads  on  Bolts, 
Nuts,  Tubes,  or  other  Articles.  Dron.  No.  2730,  of  5th 
February,  1903.  Ad.  of  ac,  16th  December,  1903.— This 
invention  relates  to  a  machine  for  forming  screw  threads  on 
bolts,  nuts,  tubes,  or  other  articles  in  which  the  automatic 


Specifieation  No.  2730,  of  1903. 

working  die  holder  and  fittings,  comprising  a  sleeve  with 
inclined  recesses  to  hold  die  caps  in  combination  with  a  lever 
or  toggle,  which  is  operated  by  hand  or  automatically.  The 
illustration  shows  an  end  view  of  the  automatic  working  dio 
holder  and  its  fittings. 
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Steam  Boiler  Furnace  or  Flue  Tubes.  Geabing  and 
Eainfokth.  No.  2886,  of  6tli  February,  1903.  Ad.  of  ac, 
16th  December,  1903. — This  invention  relates  to  the  construe- 


Specification  No.  2S86,  of  1903. 

tiou  of  a  steam  boiler  furnace  or  flue  tube  having  a  "  bottle- 
necked  "  portion  formed  -with  one  or  more  outwardly  or  in- 
wardly projecting  strengthening  corrugations  or  partial 
corrugations,  ribs  or  partial  ribs. 

Lubricator  for  Slides  of  Engines  or  Machines. 

Hambleton.  No.  10480,  of  8th  May,  1903.  Ad.  of  ac.,  16th 
December,  1903. — This  invention  relates  to  a  lubricator  for  slide 


Specification  No.  10480,  of  1903. 


blocks  in  machinery,  consisting  of  an  oil  receptacle  having  a 
perforated  bottom  adapted  to  take  up  the  oil  at  the  end  of  each 
stroke,  and  distribute  it  gradually  ujDon  the  slide-bearing 
surface  during  the  travel  of  the  slide  block. 

Rotary  Engines,  Pumps,  and  Compressors.  Cook's 

AlB    COMPBESSORS    AND    PuiIPS    LIMITED,    AND  ElCHAEDSON. 

No.  4517,  of  26th  February,  1903.  Ad.  of  ac,  16th  December, 
1903. — This  invention  relates  to  rotary  engines,  pumps,  and 
compressors  of  the  crescent  chamber  type,  the  present  invention 
having  for  its  object  to  provide  simple  means  whereby  a  fluid- 
tight  joint  is  formed  between  the  vanes  and  the  internal 


Specification  No.  4517,  of  190?. 


surface  of  the  outer  drum,  and  whereby  friction  and  wear  is 
lessened.  The  vanes,  instead  of  bearing  at  their  outer  edges 
on  the  inner  surface  of  the  outer  dinira,  are  fitted  in  grooves  or 
slots  formed  in  cylindrical  plugs,  which  are  fitted  in  longi- 
tudinal cylindrical  pockets  in  the  shell  of  the  outer  drum,  so 
that  the  vanes  are  free  to  oscillate  within  limits  in  these  pockets 
with  the  plugs  as  pivots.    The  inner  ends  of  the  vanes  extend 


mto  corresponding  pockets  in  the  inner  drum,  and  are  engaged 
in  grooves  in  or  between  the  halves  of  divided  cylindrical  plugs 
fitted  in  these  pockets,  the  said  plugs  being  free  to  oscillate 
to  accommodate  themselves  to  the  varying  inclination  of 
the  vanes  to  the  radial  line  as  the  drums  rotate.  The  vanes 
thus  form  each  a  species  of  fluid-tight  diaphragm,  to  divide  the 
crescent  chamber  into  compartments;  and  while,  owing  to 
their  being  engaged  at  each  end  in  plug  pivots,  they  adapt 
themselves  freely  to  the  varying  relative  positions  of  the 
drums,  their  inner  ends  are  free  to  slide  inwards  and  outwards 
on  the  grooves  or  guides  formed  by  the  plug  pieces  in  the 
pockets  of  the  inner  drum. 

Splits  Collars,   Pulleys,  Couplings,  Bushes,  etc. 

HuBEE.  No.  21916,  of  12th  October,  1903.  Ad.  of  ac.,  16th 
December,  1903. — This  invention  consists  in  forming  the  parts 
of  split  collars,  pulleys,  bushes,  couplings,  and  the  like,  so 
that  in  securing  these  collars,  etc.,  on  to  shafts  the  two  parts 


Specification  No.  2191ti,  of  1903. 


are  locked  together.  The  rings,  piilleys,  or  discs  are  split  tan- 
gentially  to  the  shaft  instead  of  radially,  and  provided  with 
wedge-shaped  incisions  and  projections  respectively,  whicii 
tighten  the  collar,  pulley,  or  the  like,  when  the  screws  are 
screwed  down. 

Vacuum  Brake  Cylinders.  Brown.  No.  27621,  of  l5th 
December,  1902.  Ad.  of  ac,  16th  December,  1903.—  Tliis 
invention  relates  to  a  vacuum-brake  cylinder  of  the  kind 
wherein  the  groove  for  the  rolling  rubber  packing  is  formed 


8peclfic«tion  No.  271321,  of  1902. 


in  the  bore  of  the  cylinder,  together  with  a  taper  portion  in  the 
cylinder  leading  from  the  parallel  part  thereof  to  an  annular 
groove,  and  forming  the  piston  with  a  corresponding  taper 
portion  at  its  upper  end. 


The  Manufacture  op  Electric  Accumulators. — The  regu- 
lations drafted  and  issued  in  April,  1903,  under  the  Factory 
and  Workshoi3  Act,  1901,  dealing  with  works  in  which  lead 
accumulator  plates  are  manufactured,  have  now  been  formally 
made  by  the  Secretary  of  State,  with  but  slight  alteration.  As 
these  regulations  came  into  force  on  Jiinuary  1st,  1904,  in 
substitution  for  the  special  rules  established  under  the  Factory 
Act  of  1901,  all  those  interested  should  take  an  opportunity 
of  becoming  familiar  with  the  various  clauses.  Copies  can  be 
had  loi  Messrs.  Eyre  and  Spottiswoode,  East  Harding  Street, 
London,  E.C.,  at  Id.  each. 
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LAUNCHES  AND  TRIAL  TRIPS. 


Erthogrul- — A  handsome  now  steam  yaclit,  named  Erthogrnl,- 
was  lauuohed,  on  December  30th,  lor  the  Sultan  of  Turkey,  by 
Sir  W.  G.  Armstrong,  Whitworth,  and  Company,  Elswiek, 
Newcastlc-ou-Tyne.  The  new  yacht  is  built  of  steel,  and  is 
260  ft.  long,  with  a  displacement  of  900  tons.  There  arc 
luxuriously-fitted  rooms  for  the  accommodatino  of  the  Sultan 
and  princes  of  royal  blood,  and  for  the  imperial  suite.  She  is 
a  twin-screw  vessel,  and  will  be  armed  with  eight  3-pouudcr 
qiiick-firiug  guns. 


NAVAL  NOTES. 
Hibernia. — The  first  keel  plate  of  the  new  battleship 
Hibcruia  was  laid,  on  January  6th,  on  the  same  slip  on  which  the 
King  Edward  Yll.  was  built  at  Dcvonport  Dockyard.  The 
Hibernia  is  one  of  three  additions  to  the  King  Edward  class, 
and  will  bo  a  slight  imjDrovemeut  on  her  predecessors.  She  will 
cost  oA'er  ±;1,000,000  sterling,  will  be  425ft.  long,  78ft.  beam, 
and  27  ft.  draught.  Her  displacement  will  be  16,350  tons,  with 
a  speed  of  18^  knots.  She  will  be  one  of  the  most  heavily- 
armed  sliijjs  afloat,  and  have  a  complement  of  777  officers  and 
men. 

Cleveland- — The  United  States  sheathed  jjrotected  cruiser 
Cleveland  has  carried  out  her  official  trials,  and  is  now  being 
prepared  for  immediate  commission.  The  Cleveland  is  one  of 
six  similar  vessels  now  in  course  ol  construction,  and  has  a  dis- 
placement of  3,200  tons.  Her  length  between  perpendiculars 
is  292  ft.,  and  over  all  308  ft.  10  in.,  and  her  beam  44  ft.  At 
the  displacement  given  above  she  draws  15  ft.  8  in.  of  water. 
The  armament  comprises  ten  5  in.  guns,  eight  6-pounder  and 
two  1-pounder  quick-firing  gnus,  four  Colt's  automatic  guns, 
and  one  field  gun.  The  propelling  machinery  consists  of  two 
tour-cylinder  triple-expansion  engines  of  the  vertical,  inverted, 
direct-acting  type,  placed  athwartship  of  each  other  in  separate 
water-tight  compartments.  The  cylinder  diameters  are  18  in., 
29  in.,  35^  in.,  35:}  in.,  and  the  piston  stroke  30  in.  The  two 
condeuisers  have  a  combined  cooling  surface  of  6,008  square 
feet.  The  air  pumps,  one  to  each  set  of  engines,  are  driven  by 
links  and  levers  off  the  forward  low-pressure  crossheads.  The 
diameter  of  buckets  is  22  in.,  and  their  stroke  10  in.  The  pro- 
pellers are  designed  for  adjustable  pitch;  they  are  three-bladed, 
the  blades  and  bosses  being  of  manganese  bronze,  tinned. 
Their  diameter  is  10  ft.  6  in.,  and  the  blades  were  set  to  a  pitch 
of  il  ft.  8  in.  for  the  official  trial.  The  developed  area  of  each 
propeller  is  3474  square  feet.  There  are  six  boilers  of  the 
Babcock  and  Wilcox  water-tube  type,,  with  2  in.  diameter  tubes 
set  at  an  angle  of  15  deg.  with  the  horizontal.  The  steam 
and  water  drum  of  each  boiler  is  3  ft.  6  in.  diameter  by  10  ft.  8  in. 
long.  The  total  heating  surface  in  the  six  boilers  is  13,200 
sfjuare  feet,  and  the  grate  area  300  square  feet.  The  funnels 
are  70  ft.  high  above  the  grates.  The  boilers  are  worked  under 
forced  draught  on  the  closed  stokehold  plan,  there  being  three 
5  ft.  fans  provided.  The  total  weight  of  the  propelling  machinery, 
including  proiwllers  and  shafting  is  174  tons,  and  of  the  boilers, 
with  funnels  and  uptakes,  163-4  tons.  Tlie  mean  results  of  the 
four  hours'  official  trial  were  as  follow:  Steam  jiressure  at 
boilers,  2511b.;  steam  pressure  at  engines,  228  1b.;  vacuum  in 
condenser.? — pin-t  26  9,  starboard  25  in. ;  revolutions  per  minute — 
port  185-4,  starboard  186  4 ;  indicated  horse  power — starboard ; 
high  pressure  714,  intermediate  822,  forward  low  pressure  362, 
aft  low  pressure  395,  total  2,293;  port ;  high  pressure  646,  inter- 
mediate 858,  forward  low  pressure  387,  aft  low  pressure  402,  total 
2,293;  grand  total  indicated  horse  power,  4,586;  speed  of  vessel, 
1645  knots;  air  pressure  in  stokeholds,  r03in. ;  coal  burnt  per 
square  foot  of  grate  per  hour,  31-17  lb. ;  coal  burnt  per  indicated 
horse  power  per  hour,  2-015  lb. 


CORRESPONDENCE. 


Communications  intended  for  insertion  should  be  written  on  one  side 
of  the  paper  only  ;  and  if  accompanied  by  sketches,  these  should 
-  be  neatly  drawn,  and  forwarded  on  a  roll,  to  j>revent  creasing. 
We  cannot  undertake  to  return  rejected  communications,  or  to  reply 
to  inquii-ies  by  letter.  In  all  cases  letters  must  be  accompanied 
with  the  name  and  address  of  the  writer. 

We  do  not  hold  ourselves  responsible  for  the  opinions  of  our  Corres- 
pondents. 


BOILER  EXPLOSIONS:  REPORT   NO.  1442. 

'I'd  thi:  Editor  of  "  The  Practical  Engineer. " 
yiB) — I  should  like  to  know  what  some  of  your  readers 
think  of  this  case.  We  note  that  "  those  in  charge  seem  to 
Have  had  no  knowledge  of  the  danger  of  using  salt  water  as 
feed,"  and  yet  our  good  old  Board  of  Trade  consider  "that 
those  responsible  for  seeing  that  the  boiler  was  properly  equipped 


were  held  to  be  not  free  from  blame  "  for  omitting  to  supply 
a  salinoiiietcr.  I  ask,  what  earthly  good  a  salinometer  would 
be  to  such  men  as  were  in  this  boat?  Had  the  Board  of  Trade 
blamed  those  responsible  for  sending  the  vessel  to  sea  with 
n.en  who  did  not  know  how  to  run  a  boiler  with  salt  water,  I 
ciuild  see  some  sense  in  it,  but  certainly  not  in  their  condemna- 
tion as  regards  the  salinometer. — Yours,  etc., 

ElALXO. 

[This  report  appeared  in  Tht  Practical  Ewjineer  of  January  1st, 
1904.— Ed.] 


QUERIES  AND  REPLIES. 

Communications  should  be  written  on  one  side  of  the  paper  only,  and  in 
all  cases  be  accompanied  with  name  and  address.  Sketches  should 
be  neatly  drawn,  and,  if  large,  sent  on  a  roller,  so  as  to  avoid 
creasing.  This  column  is  intended  for  the  mutual  assistance  of 
engineers  in  their  daily  work.  As  far  as  we  possibly  can,  we 
render  assistance,  but  we  cannot  undertake  to  work  out  elaborate 
arithmetical  calculations,  or  deal  with  matters  not  of  general 
interest.  Further,  we  cannot,  under  the  pretence  of  answering  a 
query,  be  made  the  medium  for  gratuitous  vufflng.  We  cannot 
undertake  to  reply  to  queries  by  post. 

1789.  Watt's  Governor.  —  I  should  be  pleased  if  any  reader  would 
give  me  the  following  infui  mation  regarding  Watt's  governor,  with 
counterpoise.    First,  how  to  find  weight  of  counterpoise  for  same, 


Rise  of  Sleeve  2-^ 


when  you  have  speed  of  governor,  height  of  cone,  centres  and 
disc  of  balls  fixed.  Also  how  to  get  speed  of  governor  at  mid- 
position  when  you  have  all  the  above — i.e.,  as  in  the  sketch. — 
Fitter. 

1790.  Heating  Surface  in  Boilers. -  Can  any  reader  give  data  of 
the  propoi'tions  of  heating  surface  in  boilers  to  engines  of  steam 
launches,  also  proportions  of  air  and  circulating  pumps  for  small 
sets,  or  refer  me  to  any  works  on  the  subject  ? — H.  P. 

1791.  Syren. — Will  any  reader  please  give  sketch  showing  working 
parts  and  dimensions  of  syren  to  be  used  on  a  boiler  working  at  a 
pressure  of  90  lb.  % — Puzzled. 

1792.  Trigonometry.— Shall  be  glad  to  know  the  name  of  the  best 
book  that  treats  on  trigonometry  for  engineers  ?^D.  J.  R. 

1793.  Book  for  Corliss  Valve  Gears.— I  shall  be  glad  to  know 

through  your  columns  the  best  book  published  illustrating  and 
describing  in  a  practical  manner  the  methods  of  laying  out  and 
designing  the  various  Corliss  valve  gears  for  steam  engines  ? — 
Beta. 


MISCELLANEA. 


Notification  of  Partnership. — Mr.  R.  Heber  Radford, 
consulting  engineer  and  valuer,  15,  St.  James'  Row,  Sheffield, 
informs  us  that  he  has  just  taken  into  i>artnership  his  son, 
Mr.  Reginald  H.  Radford,  and  Chief  Assistant  Mr.  Frank 
Squire.  The  firm  will  be  known  as  R.  Heber  Radford,  Son, 
and  Squire.  Mr.  Radford's  extensive  practice  in  engineering 
valuations  and  arbitrations  is  known  to  many. 

Motor  Car  Road  Notices  and  Signs. — A  conference  was 
held,  on  January  7th,  between  the  County  Councils  Association 
and  the  Municipal  Corporations  Associations,  at  Parliament 
Mansions,  Westminster,  to  consider  the  question  of  the  desira- 
bility of  action  being  taken  with  regard  to  signs  and  notice 
boards  to  be  erected  throughout  the  country  under  the  Motor 
Car  Act,  1903.  After  consideration,  the  following  signs  were 
adopted:  (1)  For  ID  mile  or  lower  limit  of  speed — round  white 
ring,  18  in.  diameter,  with  plate  below,  giving  limit  in  figures: 
(2)  for  prohibition — red  solid  disc,  18  in.  diameter;  (3)  for 
Coutiou,  dangerous  corners,  cross  roads,  or  precipitous  places — 
hollow  green  equilateral  triangle:  (4)  all  other  notices  under  the 
Act  to  be  diamond-shaped  boards.  All  notices  to  be  on  near 
side  of  the  road,  and  facing  the  apin-oacliing  driver.  All 
prohibition  or  x^aution  boards  to  be  50  yards  from  the  spot  to 
v.hich  they  apply. 
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A  YEAR'S  BOILER  EXPLOSIONS. 

The  report  of  the  working  of  the  Boiler  Explosions  Acts 
that  has  been  issued  to  the  Board  of  Trade  in  connection 
with  the  explosions  that  occurred  to  steam  boilers  during 
the  year  ending  June  30th,  1903,  is  instructive,  more 
perhaps  from  what  it  does  not  set  out  than  for  the  tabu- 
lated statements  and  information  that  it  contains  con- 
cerning the  inquiries  that  were  held  during  that  year. 

During  the  twelve  months  referred  to  in  the  report 
sixty-seven  persons  were  injured  and  twenty-two  were 
killed  by  sixtyrnine  explosions.  Concerning  these  ex- 
plosions preliminary  inquiries  were  held  as  to  the  circum- 
stances pertaining  to  fifty-nine,  while  formal  investi- 
gations were  held  into  the  circumstances  attending  ten 
particular  cases,  which  involved  nine  deaths  and  the  more 
or  less  serious  injury  to  thirty-seven  persons. 

It  is  regrettable  to  notice  that  concerning  the  investi- 
gations that  were  held,  while  the  causes  of  the  explosions 
were  clearly  ascertained,  in  no  case,  so  far  as  the  formal 
investigations  could  elicit  facts,  was  the  explosion  attribut- 
able to  purely  unavoidable  accident.  From  the  detailed 
particulars  it  appears  that  although  the  average  number 
of  persons  killed  in  the  year  1902-3  is  below  that  of  the 
average  of  the  last  twenty-one  years,  yet  even  this  average 
is  one  that  would  be  very  mated'ially  reduced  if  the 
attention  of  the  owners  were  given  to  securing  the  proj^er 
working  conditions  of  the  boilers  for  which  they  are 
responsible. 

For  the  past  twenty-one  years  there  has  been  a  total  of 
14,056  recorded  explosions,  resulting  in  611  deaths  and 
1,289  injuries  ;  the  average  number  of  explosions  per  year 
being  69'4,  the  number  of  injuries  6r4,  and  the  number 
of  lives  lost  29' 1  per  annum. 

We  are  afraid  that  although  these  figures  are  appalling 
enough,  there  are  yet  circumstances  connected  with  many 
boiler  accidents  as  to  which  information  is  not  to  hand 
that  would  increase  the  number  of  injuries  that  have 
occurred  from  defects  that  could  readily  have  been 
remedied.  The  number  of  boilers  that  are  in  use  in  the 
United  Kingdom  is  more  a  matter  of  conjecture  than 
certainty,  but  it  may  be  assumed  very  reasonably  that 
there  has  been  a  large  increase  during  the  past  twenty 
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years,  so. that  the  average  number  of  deaths  and  injuries 
that  iiow'^  occur  is  ]irobably  less  in  proportion  to  the" 
number  of  boilers  that  are  in  use  than  was  the  case  when 
the  reports  were  first  published,  and  on  this  fact  the 
official  of  the  Board  of  Trade  signing  the  report  is  entitled 
to  the  expression  of  satisfaction  that  he  makes  tlierein  as 
to  tliei'e  being  no  tendency  towards  any  increase  of  the 
number  of  explosions  or  in  the  loss  of  life  from  such 
casualties. 

We  have  not  hesitated  in  the  past  to  express  very 
strong  disapprobation  of  tlie  existing  system,  whicli 
]ierniits  a  boiler  owner  to  insure  his  boiler  and  relieve 
himself  from  financial  risli  on  the  one  hand,  while  not  at 
the  same  time  being  absolutely  and  compulsorily  bound  by 
the  recommendations  of  the  inspectors  who  liave  examined 
his  boiler. 

It  is  only  too  often  the  case  that  the  most  out.  of  the 
way  position  in  a  works  and  the  darkest  portion  of  the 
building  is  the  one  chosen  to  receive  the  steam  boiler, 
while  frequently  the  attention  that  is  given  to  the  boilei' 
is  more  a  matter  of  liapliazard  that  the  regular  duty  of  a 
responsible  attendant.  We  are  aware  of  works  hi  which  tlie 
num  supposed  to  be  in  charge  of  the  boiler  is  considered 
to  be  the  odd  man  upon  the  premises,  and  is  called  upon 
to  do  sweeping,  cleaning,  packing,  or  any  other  of  the 
multifarious  small  duties  that  arise  at  some  time  or  other 
in  eveiy  manufactory.  While  this  unfortunate  arrange- 
ment continues  with  small  steam  users,  it  is  not  sur- 
jirising  that  the  rej^ort  as  to  boiler  explosions  each  year 
should  contain  a  statement  that  the  circumstances  have 
been  due,  practically  without  exception,  to  causes  and 
conditions  that  might  very  readily  have  been  obviated. 


MECHANICAL  STOKERS. 

The  controversy  that  is  constantly  to  tlie  fore  respecting 
the  merits  of  mechanical  stoking  has  frequently  associated 
with  it  conditions  that  are  not  comparable  against 
furnaces  and  installations  where  hand  stoking  only  exists. 
It  is  perhaps  almost  impossible  to  obtain  conditions  that 
are  practically  the  same  at  one  range  of  boilers  where 
mechanical  stoking  is  in  use  and  at  another  similar  range 
where  hand  stoking  only  is  possible,  seeing  that  only  too 
often  the  types  of  the  boilers  are  different,  the  fuel 
employed  is  not  the  same,  while  the  duty  or  output  in  the 
one  case  may  be  intermittent,  and  in  the  other  ijracticaliy 
that  of  meeting  the  requirements  of  a  constant  load.  Any 
one  of  these  varying  conditions,  being  different  in  the  one 
case  fioni  the  other,  would  be  quite  sufficient  to  account 
for  the  discrepancy  in  the  results  that  rival  makei's  ai'e 
prone  to  exhibit  as  being  a  jjroof  either  for  or  against- the 
particular  apparatus  that  they  seek  to  sell. 

We  think  that  very  often  the  improvements  in  con- 
nection with  the  machinery  and  with  the  j)lant  show  all 
that  is  to  be  desired,  and  that  the  element  of  weakness 
consists  not  so  much  in  the  machinery  as  in  the  men. 
Tlie  old  problem  of  how  to  improve  machinery  when  such 
is  to  be  handled  by  indifferent  men  has  always, to  be  faced. 

Engineers  do  not  always  sufficiently  recognise  that  the 
human  element  in  practically  every  mechanical  com- 
bination must  be  taken  seriously  into  account^,  and  that 


which  they  have  to  provide  for  is  the  removal  of  operations 
that  require  skill  from  the  range  of  their  working  con- 
ditions, so  as  to  make  a  machine  or  apparatus  that  will 
positively  do  the  work  that  the  man  may  possibly  forget 
or  neglect  to  do.  Wlien  ciu-eful  hand  stoking  witli  picked 
fuel  is  compared  with  mechanical  stoking  with  ordinary 
fuel,  we  think  that  there  is  frequently  very  little  to  be 
said  to  the  advantage  or  disadvantage  of  either  the  one 
system  or  the  other,  but  we  are  only  too  conscious  of  the 
fact  that  in  modern  installations,  where  many  boilers  are 
required,  it  is  the  average  man  that  has  to  be  counted 
with  rather  than  the  skilful  or  intelligent  operator,  and  it 
is  in  just  such  instances  and  just  such  installations  that 
I  the  mechanical  stoker  can  be  seen  and  used  to  the  greatest 
advantage. 

The  makers  of  the  various  stokers  all  attempt  to  prove 
that  when  once  a  mechanical  stoker  is  started  no  further 
attention  need  be  given  to  it,  and  the  regular  and  uniform 
feeding  of  the  fuel  becomes  a  matter  of  mechanical 
certainty^,  independent  of  caprice  or  neglect  on  the  part  of 
the  frail  human  attendant. 

It  is  clear  that  as  power  installations  grow  and  boiler 
plants  inci-ease,  mechanical  stoking  is  as  much  a  necessity 
as  is  a  mechanical  brake  upon  a  train,  seeing  that  merely 
human  power  is  incapable  of  meeting  that  which  is 
demanded  from  it.  Furnace  doors  must  be  opened  when 
hand  tiring  is  involved,  and  the  opening  of  doors  of  necessit}- 
I  lueans  risks  of  smoke  production.  This  element  alone  in 
certain  districts  would  mean  a  risk  of  no  slight  financial 
extent  where  many  boilers  are  concerned  and  where  smokr 
iuspectoi's  ai-e  known  to  be  diligent.  The  tests  that  have 
been  made  in  connection  with  different  types  of  mechanical 
stokers  clearlj'  prove  that  poor  oi'  indifferent  .coal  can  be 
used,  and  practically  as  great  an  advantage  obtained 
therefrom  in  the  matter  of  calorific  value  as  would  be 
secured  from  the  more  costly  hand  filing  methods,  in 
which  suj)erior  or  dearer  coal  has  to  be  employed. 


NOTES  ON  NEWS. 


CoAL-ouTTiNG  BY  Electricitv. — Some  interesting  state- 
ments about  the  use  of  electric  coal-cutting  machines  were 
made  at  a  meeting  of  the  Manchester  Geological  and  Mining 
Society,  held  on  the  12th  inst.,  by  Mr.  Alfred  J.  Tonge,  of 
the  Hulton  Colliery  Compau3^  In  this  company's  mines 
there  are  six  electric  cutters  at  work  day  after  day,  and 
there  are  others  ready  to  be  again  put  to  work  in  other 
districts.  The  amount  of  coal  cut  by  machines  in  the  Hulton 
Colliery  Company's  pits  in  1902  was  41,850  tons,  or  more 
than  half  of  the  total  cut  by  machinery  in  that  year  in  the 
whole  of  the  Manchester  district.  At  the  present  time  they 
are  cutting  at  the  rate  of  100,000  tons  for  the  year.  There 
was,  Mr.  Tonge  said,  a  distinct  advantage  in  the  use  of 
cutters.  The  crux  of  the  saving  reallj'  la}'  in  the  question 
of  '•  filling  and  drawing,"  and  in  his  opinion  the  collier,  as 
such,  mnst  really  cease  to  exist  if  coal-cutting  is  to  find  its 
true  level.  The  higher  wages  in  coal  mining,  as  in  other 
trades,  will,  he  said,  eventually  be  paid  to  the  most  intel- 
ligent workman,  and  not  simply  because  a  man  worked  ''on 
the  faces,"  as  distinct  from  the  roadways.  The  quality 
of  coal  obtained  had  been  changed  by  the  cutter.  On 
the  whole  the  slack  had  depreciated,  but  the  "  round  "  coal 
had  improved.  In  three  mines  the  quantity  had  been 
increased  about  10  per  cent,  and  the  size  and  the  quality 
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luul  been  improved  at  the  same  time.  Mr.  Tonge  said  they 
might  safely  claim  that  they  had  attained  6uch  definite 
objects  as  (1)  more  output  per  man  employed,  (2)  coal 
economically  worked  which  previously  had  been  unworkable 
to  a  pi-otit  by  hand,  (3)  more  systematic  working,  (4)  better 
round  coal  in  three  out  oF  four  mines,  (5)  greater  area  ex- 
posed in  same  time  in  two  out  of  four  seams,  and  (6)  premium 
per  ton  for  risk  of  life  reduced  by  one-thi'-d.  "  The  collier," 
Mr.  Tonge  added,  "has  been  disturbed  in  his  mat  at  the 
face.  He  now  meets  the  mechanic  and  the  electrician  on 
his  own  private  preserve,  and  no  doubt  considers  them 
inteidopers,  and  work  of  a  higher  class,  such  as  the 
mechanical  and  electrical,  is  displacing,  say,  33  per  cent  of 
the  colliers'  work,  and  that  the  most  laborious.  Therefore, 
having  installed  the  coal-cutters,  the  Hulton  Colliery  Com- 
pany would  certainly  consider  that  a  return  to  hand  labour 
would  be  a  step  back  into  the  older  and  darker  times." 


Grate  Area  and  Heating  Surface. — One  of  the  small 
details  of  design  bearing  directly  upon  the  efficiency  of  all 
boilers,  but  particularly  of  those  of  the  water-tube  type,  is 
the  ratio  of  the  grate  to  the  heating  surface,  and  at  Yarrow's 
works   there  have,  according  to  a  correspondent  of  the  i 
Glasgow  Herald,  been   several  experiments  on  this  ques-  { 
tion  with  a  boiler  equal  to  1,200  indicated  horse  power. 
This  boiler  had  1,008  tubes,  each  l  -|  in.  outside  diameter, 
with  an  average  length  of  6  ft.  9^  in.    The  first  test  was 
conducted  with  a  grate  having  53  square  feet  of  grate,  and 
with  3,217  square  feet  of  heating  surface,  giving  a  ratio  of  1 
to  60 'T,  while  in  the  second  test  the  grate  was  reduced  to  40  [ 
square  feet,  with  a  slight  change  in  the  heating  surface, 
giving  a  ratio  of  1  to  78'2  in.    The  results  showed  that  there  ; 
was  a  much  higher  evaporative  efficiency  with  the  smaller  \ 
grate,  each  pound  of  fuel  consumed  giving  with  the  small  1 
grate  10'57   lb.    of    steam,    whereas  in    the  other   test  | 
it    only    gave    9 '9 6  lb.      At    the    same   time    it  was 
decided    that    irrespective   of    this    the     same    boiler  { 
should  give  an  equal  volume  of  steam,  and  thus  the  quantity 
of  coal  consumed  per  square  foot  of  grate  had   to  be 
increased.    Thus  with  the  larger  grate  the  rate  was  29  7  lb. 
of  fuel,  and  with  the  less  area  39 '3  lb.     To  burn  the  greater 
quantity  more  draught  was  required,  0'75  in.  as  compared 
with  0  56  in.  The  reason  ofl'ered  in  explanation  of  the  result 
of  the  more  intense  combustion  is  that  the  gases  are  burnt 
more  quickly,  and  are  not  so  likely  to  come  into  contact 
with  the  cold  surface  of  the  tubes  in  an  unburnt  state,  the 
cold  surface  tending  to  extinguish  the  tlame  in  the  same 
manner  as  the  wire  gauze  which  surrounds  a  Davy  lamp. 
The  smaller  grate  is  more  convenient  for  stoking,  and,  more- 
over, the  area  of  the  boiler  compartment  for  a  given  power 
can  be  reduced. 


Manchester  A.ssociation  of  Engineers. — Mr.  Alfred 
Saxon,  the  new  president  of  the  Manchester  Association  of 
Engineers,  gave  his  inaugural  addi'ess  at  a  meeting  of  the 
Association  held  on  the  16th  inst.  Taking  as  his  subject 
'■  An  Engineering  Revolution,"  Mr.  Saxon  pointed  to  the 
development  of  engineering  in  almost  all  its  branches  in 
recent  years.  In  those  developments,  he  said,  British 
engineers  had  taken  their  full  share.  What  had  the  future 
in  store  for  the  mechanical  engineer,  what  were  the  most 
]treMsing  of  the  problems  lie  liad  to  face,  and  in  what 
directions  might  they  expect  that  engineering  revolution 
to  contiime  ?  The  demand  for  producing  electricity 
cheaply  for  power  and  lighting.  The  demand  for  the 
cheapening  of  manufactured  goods  and  articles  of  all 
descriptions.  The  demand  for  cheap  and  rapid  transit  on 
our  railways.  The  shortening  of  the  time  occupied  in 
ocean  voyages.  The  development  of  aerial  navigation. 
The  demand  for  carriage  ,of  goods  and  merchandise  at 
a  lower  cost,  and,  amongst  the  problems  of  our  city  life,  i 
the  demand  for  cheapo 'and  rapid  transit  of  our  population  ' 


to  and  from  the  suburbs.  Then  they  had  the  development 
of  the  automobile  for  business  and  pleasure  purposes. 
Recent  returns  in  connection  with  the  registration  of 
motor-cars  and  motor-cycles  showed  that  Lancashire 
headed  the  list  of  counties  with  257  cars,  162  cycles, 
and  600  drivers.  The  futui'e  of  engineering  was  bright 
with  jjossibilities.  There  were  those  who  saw  in  means  of 
increased  jaroduction  and  improved  facilities  of  transport 
a  time  when  the  working  days  would  be  shortened  ;  but 
if  those  dreams  were  to  be  realised  engineers  must  not  in 
their  work  choose  the  path  of  least  resistance,  but  they 
must  tackle  iu  their  day  and  generation  the  problems  that 
arose.  ' "  ■     -  . 
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SCREW  FANS. 

By  Charles  H.  Innes.,  M.A. 

(Condmiei  from  p^ge  31.) 

30.  Ilelicnl  Propellers. — We  shall  next  ci'Usider  the  case 
of  lielical  blades,  in  which,  however,  the  pitch  »t  inflow  is  not 
the  same  as  at  outflow,  hut  that  6  at  every  radius  is  so 
arranged  that  inflow  takes  place  without  shock,  and  there- 
fore li  is  zero.    Let  P  be  the  pitch  at  outflow,  then 
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r, 


L  then  becomes 


w  -  M  A  r)-  , 

  4 

/'- 
J  r'  dr 


o  +  


(w  -  A 

^li^'        ri'  -  r.{  ■  2  ^"R-* 

(<o  —  A  u)'-  ,  ,  „ 


2gW 


'-  J  9—  Fi      I  (cosec^  0  +  cosec'-  6)  2  ir  rtid  r 


'•1 

•p^     y"  (cosec-  0  4  cosec-  6}  r  cl  r 


'  r 

Jo 


„^     2  +  A^-  + 

2.<7 


2  r  +  A-^      +  c£  r 


and  W3  shall  take  the  loss  of  head  in  the  chimney  as  F„  — . 
The  work  done  by  the  propeller  per  pound  is 
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so  that  the  general  equation  of  this  tyi)e  of  fan  becomes 
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Let  ro  =  wi  7*1,  then 
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Putting  Fi  =  -99,  Fj  =  -95,       =  i,  this  becomes 
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Putting  m  =  i,  this  becomes 
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The  above  table  shows  that  the  efficiency  decreases  as  the 
discharge  increases,  and  increases  with  the  angle  <t>.  It  is 
probably  even  greater  for  0  =  135,  but  as  the  air  might  be 
discharged  in  the  wrong  direction  with  this  arrangement,  we 
have  not  considered  it. 

Suppose  next  that  H  =  0. 

i!i  ZJiJ  ii^  =  volumetric  ethciencv, 


1  -295  cot     +  Vl  1  -475  1  -596  cot^  0.  ' 


102- 103 


Scale  IHtis.  - 1  Ft . 


which  obviously  increases  with  0i,  and  is  114  per  cent  for  <P-^ 
=  45  deg.,  and  165  0  per  cent  for  0  =  90  deg.  The  dynamic 
efficiencies  calculated  from  the  formula 


81 
64 


TT^  (1  -  |_Lcot0) 

give  us  in  these  cases  24"9  per  cent  and  31 '5  per  cent, 
which  shows  an  inferiority  in  the  former,  but  a  superiority 
in  the  latter  case,  so  that  we  come  to  the  final  conclusion 
that,  if  an  efficient  chimney  is  used,  0i  should  be  90  deg., 
and  the  inflow  edge  of  the  blade  should  be  helical,  and  so 
calculated  that  if     '8  the  value  of  Q  when  r  =  r^, 


cot  ^1 


Fig.  104. 


Fig.  105. 


80  that  inflow  may  take  place  without  shock,  and  a  fair 
mechanical  and  a  high  volumetric  efficiency  can  be  obtained. 

31.  Experiments  upon  Propeller  Ventilating  Fans* — 
These  experiments  were  made  by  Mr.  Walker  during  1895- 

By  Mr.  W.  G.  Walker,  M.I.M.E.  See  Proceedings  of  tlie  Instit'ition  nf 
.Mechanical  Engineer.s,  18117. 


1896  at  Westminster.  The  primary  purpose  '  was  to 
ascertain  : — 

(1)  Whether  this  kind  of  fan  follows  the  ordinary  laws 
respecting  the  mutual  relations  of  speed  of  fan,  power 
absorbed,  and  amount  of  air  discharged. 

(2)  The  general  characteristics  regarding  the  .speed  of  fan, 
power  absorbed,  and  quantity  of  air  discharged,  with 
different  angles  of  the  blades. 


Fig.  106. 

(3)  The  effect  of  fans  differing  from  one  another  only  in 
the  cross-section  of  their  blades. 

The  experiments  showed  that  the  ordinary  laws  are 
obeyed  ;  and  Mr.  Walker  recognises  that  the  propeller  fan  is 
adapted  to  the  discharge  of  large  volumes  at  small  pressures, 
and  that  volumetric  efficiency  is  more  important  than  even 


Fia.  107. 

mechanical  efficiency.  All  the  experiments  are  with  fans 
having  a  free  discharge  (with  exception  of  a  few  at  the  end), 
the  outlet  being  the  same  as  the  inlet.  The  volumetric 
efficiency  of  the  propeller  fan  is  greatest  with  free  discharge, 
a-  d  falls  off  rapidly  if  the  discharge  pipe  is  baffled. 
Seventeen  three-bladed  fans  were  tested,  all  23|  in.  diameter. 
They  are  shown  in  figs.  87 — 103.  The  fans  were  driven  by  an 
electro-motor  fixed  centrally  to  a  cast-iron  frame  in  the  rear 
of  the  fans,  figs.  104,  105,  which  were  keyed  to  the  spindle 
of  the  armature,  and  were  thus  driven  at  the  same  speed  as 
the  motor.    This  was  a    continuous-current  series-wound 


machine  of  about  one-third  of  an  electrical  horse  power. 
The  current  was  taken  off  the  100  volt  mains  of  the  Electric 
Supply  Corporation.  The  air  was  delivered  through  a  tube 
24  in.  bore  and  4  ft.  long,  figs.  107,  108,  made  of  stiff"  sheet 
iron  and  placed  concentric  with  the  fan  axis  and  at  the  end 
of  the  frame.  The  speed  of  the  fan  was  indicated  by  a 
tachometer,  attached  by  a  hook  joint  to  the  motor  spindle, 
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and  waa  read  to  two  revolutions  per  minute.  The  speed  of 
the  motor  was  varied  by  electrical  resistances.  In  most  of 
the  experiments  the  fans  were  run  at  600  revolutions  per 
miniite ;  the  speed  being  kept  constant  by  the  adjustment  of 


a  suitable  form  of  resistance.  The  velocity  of  the  air  was 
measured  by  an  anemometer  of  2|iu.  diameter,  jilaced  at  the 
outer  end  of  the  delivery  tube,  figs.  107,  108.  The  velocity 
varied  greatly  in  different  positions  of  the  same  cross  section 


TABLE  XIX. — Experiments  on  Propeller  Ventilating  Fans,  Fiqs. 
Tube  24  in.  bore,  except  those  marked  *  Revolving  4^  in. 
Revolution.    Anemometer  placed  at  Radii  IgiN.,  5Jin.,  7giN., 


87  TO  103,  OF  232  IN.  diameter,  all  Revolving  Inside  Delivery  Aiu 
Out  of  the  Tube.     Blades  Set  at  an  Angle  to  the  Plane  ok 

10|  IN.   FROM  THE  AxiS  OF  THE  TUBB. 


No. 
of 
fan. 

Angle 

of 
blade 

in 
degs. 

Revs. 

Volts 

of 
motor. 

Am- 
peres of 
motor. 

Velocity  of  air  per  minute  at  radius. 

Weight  on 
the  brake 
pulley  in 
ounces. 

Efficiencies  per  cent. 

Cubic  f66ti 

B.H.P. 
of  motor. 

II.  P. 
in  air. 

per 
minuto. 

li 

5| 

loi 

of  air  per 
minute 

Me- 
chanical. 

Volu- 
metric. 

Pressure. 

1 

17 

890 

69-7 

1-50 

702 

767 

088 

f.07 

2,128 

110 

•0458 

•00  J7 

21^2 

3S^2 

■7 

2 

17 

860 

81-5 

1-92 

880 

917 

920 

930 

2,888 

21-5 

•0866 

•0241 

28^0 

54^0 

r4 

3 

17 

645 

60-0 

1-58 

690 

730 

690 

675 

2,172 

14-2 

•0430 

•0103 

23^9 

53-0 

1^4 

4 

17 

525 

54  6 

1-5S 

617 

713 

730 

645 

2,139 

14-2 

•0350 

•0098 

28-0 

65^0 

2-1 

27 

610 

80  0 

2-33 

723 

804 

913 

951 

2,790 

29-0 

•0829 

•0218 

26-3 

730 

2^7 

6 

27 

490 

78-3 

2-53 

423 

690 

880 

903 

2,536 

33-5 

•0770 

•0164 

21  3 

8-2  •O 

3^4 

7 

17 

758 

80-8 

2-07 

703 

785 

805 

760 

2,427 

18-5 

•0650 

•0144 

22^2 

51-0 

1^3 

( 

17 

650 

78 

2-28 

645 

780 

805 

700 

2,330 

22-2 

•0677 

•0127 

18^8 

57^0 

1^6 

27 

*600 

85 

2-45 

910 

1,115 

1,145 

1,050 

♦3,385 

31-7 

•0894 

•0390 

43-0 

89^8 

4-1 

s 

27 

595 

77 

2-20 

670 

780 

875 

990 

2,773 

26-6 

•0742 

•0214 

29^9 

74-0 

2^8 

I 

40 

*495 

100 

2-70 

735 

970 

1,147 

1,070 

*3,265 

39-4 

•0910 

•0360 

38  ^2 

105  •O 

5^6 

( 

17 

600 

69 

1-91 

320 

365 

530 

635 

1,633 

20-6 

•0590 

■0043 

7^4 

43  ^3 

•9 

i 

27 

600 

79 

2-23 

600 

650 

755 

825 

2,348 

27-3 

■0768 

•0130 

16-9 

62^0 

2^0 

27 

•600 

86 

2-47 

740 

890 

1,030 

900 

*2,965 

32-3 

•0892 

■0262 

29^4 

78'0 

3  1 

I 

40 

570 

88 

275 

745 

810 

910 

960 

2,870 

37-7 

•1075 

•0237 

22^0 

80^0 

3  2 

10  ^ 
10^ 

27 

»600 

81 

2-31 

805 

930 

.950 

930 

'2,891 

28-7 

•0809 

•0243 

30^0 

76-7 

3  0 

17 

*600 

68 

1-85 

260 

405 

555 

645 

'1,675 

19-7 

•0550 

•0047 

8^5 

44  4 

10 

17 

850 

7t 

1-70 

640 

745 

850 

990 

2,720 

15-5 

•0620 

■0202 

32  •O 

50-9 

1^3 

"1 

27 

6:o 

63 

1-66 

646 

725 

860 

930 

2,641 

16-0 

•0458 

•0185 

40-4 

08^9 

2-4 

27 

*600 

64 

1-75 

765 

895 

870 

850 

•2,699 

17-6 

•0489 

■0190 

40^4 

71-6 

2^6 

12 

27 

600 

63 

1-70 

590 

635 

740 

745 

2,222 

16-8 

•0473 

■0110 

23  ^3 

58  •» 

r7 

27 

600 

74 

2  06 

655 

745 

800 

995 

2,737 

23-8 

•0671 

•0200 

30^0 

72-6 

2^6 

17 

600 

61 

1-63 

430 

525 

640 

680 

1,926 

15-3 

•0431 

•0070 

16-7 

51-0 

13 

17 

604 

53 

1-40 

415 

540 

605 

640 

1,846 

107 

•0300 

•0063 

2b0 

48-6 

1-2 

40 

605 

85 

2-40 

780 

940 

1,110 

1,105 

3,272 

31-0 

•0874 

•0348 

39-S 

80  0 

3-7 

15 

40 

600 

84 

2-40 

775 

965 

1,120 

l.OSD 

3,270 

30-6 

•0862 

■0350 

40^9 

86^7 

3^8 

W 

35 

600 

65 

1-77 

720 

780 

860 

830 

2,580 

18-1 

•0510 

•0172 

33-7 

68-4 

2^4 

17 

35 

600 

67 

1-87 

685 

830 

920 

875 

2,705 

19-1 

•0538 

■0199 

37  •O 

71^7 

2^6 

TABLE  XX.— Experiments  on  a  Propeller  Ventilating  Fan,  No.  17,  with  Blades  set  at  Different 
Angles  to  the  Plane  of  Revolution.  Fan  Diameter,  23|  in.,  Revolving  in  Tube,  24  in.  Diameter  ; 
Speed,  600  Revolutions  per  Minute,  Anemometer  placed  at  Radii  of  IJ,  5J,  7J,  lOi  in  ;  see  Fig.  99. 


Angle 
of 

Motor. 

Velocity  of  air  in  feet  per  minute 
at  radius. 

Cubic  feet 
of  air  per 

Horse 

power. 

Efficiencies. 

blades. 

Volts. 

Amperes. 

13 

5J 

73 

log 

minute. 

Brake. 

Air. 

Mechanical. 

Volumetric. 

Deg. 
15 

40 

1^05 

460 

470 

510 

510 

1,562 

•0116 

•0038 

33^0 

41  ^4 

20 

45 

1-22 

570 

590 

610 

030 

1,916 

•0181 

•0070 

38-6 

50^8 

25 

52 

1^3C 

630 

630 

730 

770 

2,291 

•0282 

■0120 

42^2 

60  ■S 

27 

55 

143 

640 

710 

790 

820 

2,423 

•0334 

•0143 

42-8 

64-3 

30 

65 

1-60 

665 

770 

875 

860 

2,598 

■0423 

•0176 

41  ■O 

68 '9 

35 

67 

^87 

685 

830 

920 

875 

2,705 

•0538 

■0199 

37  •O 

71^7 

40 

76 

2^12 

705 

855 

970 

900 

2,800 

•0707 

•0222 

81-4 

74-4 

45 

84 

2^40 

780 

910 

960 

880 

2,827 

•0858 

•0227 

.26-4 

76  ^7 

50 

91 

2-59 

790 

SSO 

930 

870 

2,771 

•1024 

■0214 

20-9 

75^2 

60 

86 

2-48 

210 

290 

450 

680 

1,534 

•0911 

•0035 

S-2  ^ 

40^7 

\ 
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of  the  tube.  A  smooth  brass  rod  ^^in.  iu  diameter,  was 
placed  horizontally  across  the  end  of  the  tube  to  which  the 
anemometer  was  attached,  so  that  it  could  be  tried  at 
different  positions  of  the  rod.  The  centre  of  the  anemometer 
moved  in  the  horizontal  diameter  of  the  tube  for  all  positions 
on  the  rod,  and  the  instrument  always  moved  in  the  same 
plane  across  the  curreut.  The  B.H.P.  of  the  motor  was 
obtained  by  a  dynamometric  brake,  fig.  106.  The  fan  having 
been  removed,  the  brake  pulley  was  fixed  in  the  same  position 
upon  the  spindle.  The  brake  was  highly  effective  ;  it  was 
sensitive,  yet  ran  steady  with  no  oscillation.  The  pulley 
was  of  cast  iron,  9  "4  in  diameter,  with  smooth  circumference  ; 
it  ran  true,  and  a  fine  silk  cord  was  wound  round  if,  the 
lower  end  attached  to  the  scale  pan,  and  the  upper  to  a 
Salter's  balance  hung  above  the  pulley  and  perpendicularly 
over  the  scale  pan.  The  difference  between  the  pull  on  the 
balance  and  the  weight  in  the  scale  pan,  multiplied  by  the 
circumference  of  the  pulley  and  the  I'evolutions  per  minute, 
and  divided  by  33,000,  gave  the  B.H.P.  The  silk  was  iu 
direct  contact  with  the  pulley.  The  anemometer  was 
calibrated  at  Kew  Observatory  for  speeds  from  500  to 
2,000  ft.  per  minute. 

For  each  experiment  anemometer  readings  were  taken  at 
each  of  the  four  following  radii  of  the  delivery  tube:  1|, 
5^,  7|-,  lOfin.  The  cross  section  of  the  delivery  tube  was 
divided  into  four  imaginary  concentric  rings,  and  each  of  the 
above  radii  corresponded  with  the  centre  line  of  one  of  the 
rings ;  each  of  the  three  outer  rings  was  equal  in  breadth  to 
the  diameter  of  the  anemometer.  The  velocity  of  the  air  in 
feet  per  minute  as  ascertained  at  each  of  the  four  radii  was 
multiplied  by  the  area  of  the  corresponding  rings  in  square 
feet,  and  the  products  being  added  together  gave  the  number 
of  cubic  feet  of  air  discharged  per  minute.  The  velocities 
given  at  each  of  the  four  radii  are  given  in  Tables  XIX.  and 
XX.  for  all  the  fans  tried.  The  areas  of  the  four  imaginary 
rings  were  1-27.5,  -945,  '614,  -307  sc].  ft.  The  mean  velocity 
of  the  air  was  obtained  by  dividing  the  air  discharge  in 
cubic  feet  by  3"141  sq.  ft.  Readings  of  the  anemometer  were 
taken  for  two  minutes  at  each  of  the  four  radii  for  each 
experiment,  together  with  volts,  amperes,  height  of  barometer 
in  inches,  and  temperature  of  air.  The  electric  motor  was 
calibrated,  so  that  by  simply  reading  the  amperes  and  noting 
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VolU 


Scries   £l^ctrCc  JHofcr: 


0.:rrknt,  Mlectff/nwir've  Fo^cc,  tznd-  Torque, 
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FiG.  lO'J. 

the  number  of  revolutions  the  B.H.P.  was  obtained.  A 
series  of  experiments  were  made  with  the  motor  running  at 
600  revolutions  per  minute,  and  the  experimental  readings 
are  shown  in  fig.  109.  The  straightness  of  the  current 
and  torque  lines  shows  that  a  relation  between  torque  and 
current  of  the  form 

t  =  ai  —  h, 

where  t  —  torque  and  i  =  current,  and  a  and  h  are 
constants,  must  hold  good. 

It  is  obvious  how  this  diagram  enables  the  B.H.P.  at 
600  I'evolutions  to  be  calculated.  With  a  given  torque  the 
amperes  were  not  quite  constant  for  all  speeds  of  the  motor; 
they  increased  slightly  and  uniformly  with  the  increase  in 
the  number  of  revolutions  per  minute.  It  was  easy,  how- 
ever, to  frame  a  formula  which  gave  the  torque  at  any  speed 


the  motor  might  be  running  at,  taking  into  account  the 
small  increase  of  the  current  due  to  speed.  Although  not 
essential  for  the  present  experiments,  it  was  interesting  to 
determine  at  what  speeds  the  motor  should  be  run  so  as  to 
give  the  maximum  B.H.P.  and  maximum  efficiency  severally. 
Its  speed  characteristics  are  shown  in  fig.  110  for  constant 
E.  M.F.  ;  the  revolutions  are  plotted  as  abscissa),  and  the 
ordiuates  are  electrical  horse  power — i.e.,  volt-amperes -f- 7 1 6. 


HP. 
0-35 


Fig.  110. 

The  diagram  is  self-explanatory.  Fans  1  to  6  were  tried  at 
progressive  speeds  from  300  to  1,000  revolutions  per  minute, 
and  the  following  relations  were  verified  for  constant  angle 
of  blades  and  position  of  fan  ;  (1)  Air  discharge  varies  as 
speed  of  revolution ;  (2)  horse  power  varies  as  (speed  of 
revolution)^;  (3)  horse  power  varies  as  (discharge)^;  (4) 
torque  varies  as  (speed  of  revolution)';  (.3)  torque  varies  as 
electric  current.* 

(Tt.)  he  continued.) 


TRADE  CATALOGUES. 


Messes.  Roberts  Beotheks,  Dukiufield,  Mancliester,  send 
us  a  copy  of  tlieir  uew  list,  comprising  the  disc-grinder  section. 
This  is  a  class  of  macliinc  to  wliicli  Messrs.  Roberts  Brotliers 
liave  given  special  attention,  and  the  growing  importance  of 
the  surface  grinder  as  a  shop  fool  should  command  the  notice 
of  all  engineering  firms.  Some  valuable  hints  are  given  in  this 
brochure,  the  different  types  of  machines  being  fully  illustrated. 

Messes.  W.  H.  Willcox  and  Company  Limited,  23, 
Southwark  Street,  London,  S.E.,  have  issued  their  neat  date 
remembrancer  for  1904.  Each  monthly  sheet  is  differently 
illustrated  with  the  principal  machinery  stores  in  which 
the  firm  deal,  and  should  prove  a  useful  reference  to  users. 

The  Empire  Roller  Bearings  Company  Limited,  1,  Dclahay 
Street,  Westminster,  S.W.,  t:end  catalogue,  and  dravv  our 
attention  to  their  patent  roller  bearings  adapted  for  all  pur- 
poses, railway  rolling  stock,  tramcars,  motor  wagons,  and 
general  machinery.  The  economies  claimed  vary  from  10  per 
cent  to  75  -pev  cent,  and  equal  those  obtained  by  electric  driving. 
A  special  new  series  of  bearings  for  shafting  arc  stocked  in 
sizes  ranging  from  1  in.  to  3  in. 

Steam  Winches  and  Steeeing  Gears. — Messrs.  John 
Wigham  and  Son,  South  Hylton  Engine  Works,  Foundry,  and 
Slipway,  Sunderland,  have  recently  issued  several  circulars 
and  booklets  of  ships  gears,  of  which  they  are  makers.  A 
special  line  in  deck  machinery  are  their  cargo  winches  and 
steam  steering  gears,  of  which  they  designed  and  made  the 
latter  and  thirteen  winches  for  the  steamship  Grangesberg,  the 
most  remarkable  ship  ever  built.  Another  special  manufacture 
of  Messrs.  Wigham  is  Lyall's  patent  combined  rudder  brake 
and  buffer  gear. 

Messes.  Hoelings  and  Guest  Limited,  Thimblehill  Lane, 
Birmingham,  send  1904  illustrated  catalogue  of  hydraulic 
machinery,  consisting  of  hydraulic  presses  for  cloth,  asbestos, 
rubber,  sheet  and  bar.d  making-,  for  linseed  and  other  oils, 
drugs,  and  general  purposes.  Bending  rolls,  higli-pressiu'e 
pumps,  riveting  machines,  engines,  winches,  etc.,  are  included 
in  their  manufacture. 


Fig.  109  shows  that  this  is  not  the  case. 
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THE    "ROBINSON"    PATENT  SHAFT 
GOVERNOR. 

There  has  recently  bsen  concluded  at  the  Admiralty 
Department  at  Portsmouth  Dockyard  some  tests  of  the 
patent  automatic  expansion  shaft  governor  invented  by 
Mr.  A.  S.  F.  Robinson,  A.M.I. C.E.,  ot  Beccles.  The  tests 
have  been  severe  and  prolonged,  under  the  supervision  of  the 


piston  ^lide  valve  placed  between  and  supplying  both 
cylmders  with  steam. 

The  accompanying  views,  given  jiartly  in  section,  show 
clearly  the  design  and  working  details.  It  will  be  noticed 
that  the  governor  supports  and  guides  the  slide  valve 
eccentric  by  an  arrangement  of  jointless  spring  connections, 
thus  avoiding  wear  and  tear.  Tliere  are  no  spiral  springs 
employed,  but  flat  laminated  steel  blades  so  arranged  as  to 


Fio.  ]. 


Fio.  2. 


R  S   P  KOBINSOiV.  .-..(i 
Fkj.  3. 


(!hief  Engineer,  H.M.  Dockyard,  and  the  governor  has  now 
been  oiEcial  y  approved  by  the  Admiralty  for  use  in  H.M.  [ 
service. 

The  plant  used  for  the  above  tests  was  manufactured  and 
supplied  by  Sir  W,  G.  Armstrong,  Whit  worth,  and  Co.  Ltd., 
from  Elswick  Works,  Newcastle-upon-Tyne,  and  comprised  a 


form  a  spring,  which  does  all  that  is  required.  A  sliding 
sleeve  with  a  speeding  lever  is  provided,  which,  by  means  of 
a  rack  and  pinion,  can  alter  the' [tension  of  the  laminated 
springs  whilst  the  engine  is  in  motion.  The  combined 
arrangement  has  the  effect  of  producing  sensitive,  close,  and 
1  steady  governing,  and  great  stability  is  attained  by  the 


high-speed  compound  engine  and  dynamo  combined  on  one 
base.  The  diameter  of  the  high-pressure  cylinder  is  8^  in., 
that  of  the  low-pressure  14  in.,  the  length  of  stroke  8  in., 
and  the  revolutions  per  minute  330.  The  governor,  which 
also  answers  for  the  flywheel,  is  fixed  on  the  end  of  the  crank- 
shaft opposite  to  that  to  which  the  dynamo  is  coupled,  and 
connected  by  its  eccentric  rod  to  a  lever  weigh  bar,  through 
which  it  automatically  varies  the  stroke  and  cut-off  of  a 


governing  parts  being  light,  producing  a  ready  answer  to 
change  of  load  without  the  defect  of  so  many  governors — 
viz.,  hunting. 

Full  load,  consisting  of  -100  amperes  at  about  90  volts 
pressure,  was  very  many  times  switched  on  and  oft'  during 
the  days  of  the  ofticial  tests,  the  governor  only  permitting  a 
momentary  rise  of  S'.")  per  cent  in  i-evolutious  and  a  per- 
manent rise  of  1  'G  per  cent  in  revolutions  when  full  load 
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was  switched  ott,  thus  governing  within  1  per  cent  of  the 
mean  speed  and  with  a  total  absence  of  hunting. 

Of  the  many  important  features  in  this  governor  one  of  the 
principal  ones  is  that  it  may  be  depended  on,  the  same  results 
being  obtained,  not  only  at  test  runs,  but  at  any  time  after- 
wards, as  witness  the  fact  that  the  plant  referred  to,  after 
having  been  fitted  with  the  "  Robinson  "  governor,  had  been 
lighting  the  Elswick  offices  by  direct  running,  and  after 
months  of  work,  during  which  time  it  was  stated  to  have 
worked  perfectly,  it  was  sent  to  Portsmouth  for  trial,  and 
placed  absolutely  in  the  hands  of  the  officials  there. 

By  the  adoption  of  this  governor  automatic  expansion 
governing  versus  throttle  valve  governing  may  be  safely 
recommended,  as  the  construction  is  such  that  it  is  impos- 
sible to  have  anything  but  silent  working,  almost  total 
freedom  from  wear  and  tear,  and  absence  of  liability  to  stick, 
as  the  ordinary  forms  of  this  class  of  governor  so  often  do. 

It  is  well  known  that  very  many  of  the  so-called  shaft 
governors  which  act  on  the  throttle  valve  are  discarded 
when  at  sea,  the  engine  then  being  hand-governed  by 
adjusting  the  stop  valve.  The  reason  of  this  is  that,  owing 
to  deposit  on  and  inefficient  lubrication  of  the  throttle  valve, 
it  becomes  hard  to  move,  the  stability  of  the  governor  is 
upset,  and  hunting,  the  worst  form  of  bad  governing, 
ensues. 

The  Chief  Engineer,  during  the  tests,  visited  Leeds,  and 
called  to  see  a  250  H.P.  high-speed  engine,  controlled  by  a 
"Robinson"  governor,  at  Messrs.  John  Fowler  and  Co.'s 
works.  Fig.  4  is  reproduced  from  a  piece  of  a  Muscrop 
recorder  diagram,  taken  from  the  above  engine  whilst  full 
load  was  being  switched  on  and  off  when  Messrs.  Fowler 
were  testing  the  engine  for  governing  in  their  works  in 
March,  1903. 


ELECTRIC    PASSENGER  LIFTS. 


FAvrtric  Passenger  Lifts. — ^The  general  installation  of  electri- 
fity  supply  systems  for  lighting-  and  the  preferential  rates  at 
which  current  for  power  pui-poses  can  be  obtained  afford  excep- 
tional opportunities  for  the  erection  of  lifts  previously  rendered 
prohibitive  by  the  heavy  capital  outlay  required  for  a  complete 
hydraulic  system,  involving  an  accumulator,  pumps,  and 
frequently  a  boiler  or  gas  engine. 

The  early  results  obtained,  however,  showed  that  the  field 
for  the  electric  lift  was  to  bo  far  greater  than  at  first  antici- 
pated, and  it  has  now  been  so  perfected  as  to  bear  favourable 
commercial  comparison  with  the  best  hydraulic  machine;  even 
when  the  latter  is  supplied  with  high-pressure  water  at  the 
lowest  rates. 

That  the  electric  lift  is  destined  to  completely  outrival  its 
older  competitor  before  many  years  are  passed  is  the  author's 
firm  opinion;  and  this  paper  is  therefore  confined  entii'ely  to 
the  consideration  of  the  more  modern  type  of  machine. 

Siipph/  Si/s/ems. — Continuous  current,  at  a  pressure  of  100 
to  250  volts  in  private  installations,  and  at  401)  to  550  volts  in 
public  distribution  systems,  is  that  most  generally  supplied ; 
but  when  it  is  considered  that  three-phase,  two-phase,  and  even 
.single-phase  alternating  current  are  nearly  as  advantageous  for 
working  lifts,  it  will  be  better  realised  how  universal  the  adop- 
tion of  the  electric  system  must  eventually  become. 

Drive,  front  Motor. — In  the  earliest  type  of  electric  lift  tlie 
motor  ran  continuously  in  one  direction,  the  pow,'r  was  trans- 
mitted by  opi-n  and  crossed  belts  working  on  a  fast  and  two 
louse  pulleys,  and  the  belt  forks  were  operated  directly  by  the 
cage-control  rope.  This  system  ovei-came  many  of  the  faults 
in  early  motor  design:  but  the  perfection  now  attained  in  their 
manufacture  lias  greatly  assisted  the  rapid  development  of  the 
present  type  of  winding  engine  worked  by  a  dij  ;ct  coupled 
reversing  motor,  which  is  started  and  stopped  with  every  desired 
movement  of  the  cage. 

Kngine  ]'ti<ilioii. — The  motor,  its  controller,  a  hauling  wheel 
for  hauling  drum),  and  gearing  to  reduce  the  motor  speed  to 
that  suitable  for  the  hauling  wheel,  all  combine  to  form  the 
winding  engine,  which  may  be  fixed  at  either  the  top,  bottom, 
or  side  of  the  lift  well. 

Where  a  choice  of  engine  positions  is  possible,  the  bottom 
i-  usually  the  more  silent,  as  a  rigid  engine  foundation  can 
be  provided  independent  of  the  walls  of  the  building;  but  the 
top  position  offers  the  advantage  of  a  lower  first  cost,  and  also 
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a  substantial  reduction  is  effected  in  the  quantity  of  power 
consumed,  owing  to  the  hauling  wheel  serving  also  as  an  over- 
head wheel. 

Motor. — For  passenger  lifts  a  slow  sjieed  enclosed  and  venti- 
lated motor  should  be  used,  which,  at  full  speed,  runs  as  a 
shunt  machine,  so  as  to  give  approximately  a  constant  maximum 
speed  under  all  loads;  but  in  order  to  keep  the  starting  current 
ti  a  minimum  series  field  windings  are  fitted.  These  are  only 
in  use  during  acceleration,  and  are  short  circuited  to  attain 
full  speed. 

The  reversal  of  the  motor  is  usually  effected  by  changing  the 
direction  of  current  in  the  armature ;  and  the  commutator 
should  be  sparkless  when  running  in  either  direction  with  the 
brushes  fixed  in  the  neutral  position.  The  shaft  bearings  must 
be  fitted  with  ring  lubrication  to  ensure  satisfactory  running 
for  long  periods  without  attention. 

Contreller. — In  order  to  control  the  motor  a  brake  and  the 
following  switches  are  necessary:  — 

1.  Reversing  switch  in  armature  circuit. 

2.  Circuit  breaker  for  making  and  breaking  the  main 

circuit.    This  switch  must  have  renewable  contacts 
and  be  of  the  multi-series  break  type,  or  be  fitted 
with  a  magnetic  blow  out. 
.3.  Shunt  field  switch. 

4.  Rheostat  for  short  circuiting  the  starting  resistance, 
and  finally  the  series  field  coils. 

In  order  that  the  acceleration  of  the  cage  may  be  smooth 
and  free  from  unpleasant  jerks  a  comparatively  large  number 
of  contacts  must  be  fitted  to  the  rheostat,  and  each  step  of 
the  resistance  carefully  proportioned.  The  brake  is  fitted  to 
the  motor  shaft,  and  is  applied  immediately  current  is  cut  off, 
to  absorb  the  momentum  of  the  machine.  The  switches  and 
brake  are  operated  either  mechanically  or  electrically,  depend- 
ing upon  the  system  of  control  adopted. 

In  mechanical  controllers  the  reversing  switch,  circuit  breaker, 
and  brake  are  all  worked  in  their  correct  order  by  cams  keyed 
on  a  shaft  to  which  is  geared  or  coupled  a  rope  drum,  operated 
from  the  cage. 

In  electrical  controllers,  when  starting  the  lift,  the  brake, 
switches,  and  rheostat  are  all  worked  by  solenoids  which  receive 
ci  rrent  through  a  pilot  switch  fixed  in  the  cage  and  controlled 
by  the  operator.  The  controller  switches  and  brake  assume 
their  normal  or  stop  position  by  gravity  when  the  solenoids  are 
de-energised. 

In  the  design  of  electrical  controllers  each  of  the  leading 
manufacturers  is  working  upon  his  own  special  lines.  At  least 
three  solenoids  are  necessary,  but  four  is  the  more  usual  nimiber 
employed;  one  for  each  of  the  direction  switches,  a  third  for 
the  rheostat,  and  a  fourth  for  the  brake. 

Allernatint/  Current  Motors. — Motors  for  working  with  alter- 
nating current  are  usually  of  the  induction  type;  current  from 
tlie  mains  only  passing  to  the  stator  windings. 

Except  for  very  small  motors,  which  are  fitted  wit!;  squirrel 
cage  rotors,  the  "wound"  type  is  used;  and  slip  rings  are 
fitted  to  enable  an  external  resistance  to  be  placed  in  the  rotor 
circuit  at  starting.  This  resistance  is  gradually  short  circuited 
to  attain  full  sp3ed.  The  controllers  are  similar  to  those  used 
for  continuous  current. 

Systems  of  ('a<je  Control. — The  system  of  cage  control,  best 
suited  to  any  special  case,  must  be  largely  determined  by  the 
duty  required.  For  cage  speeds  under  200  ft.  per  minute  the 
"  hand-rope  "  .system  fulfils  all  the  necessary  conditions,  and 
is  moreover  the  cheapest  both  in  first  cost  and  running  cost; 
it  is  the  most  simple,  and  is  therefore  the  best  suited  for  placing 
in  the  charge  of  the  unskilled  attendants  usually  employed. 

At  higher  speeds  and  with  large  lifts  accurate  stopping  at 
a  floor  level  is  difficult  with  the  hand-rope  system,  and  either 
a  hand-wheel  system  with  mechanical  controller,  or  a  cage- 
switch  .system  with  an  electrical  controller,  becomes  necessary. 
For  cage  speeds  over  250  ft.  per  minute,  and  controlled  by  a 
cage  switch,  the  electrical  equipment  is  usually  arranged  so 
that  the  machine  may  be  run  at  either  of  two  speeds;  the 
slower  one  being  necessary  for  making  an  accurate  and  more 
C(]nfortable  stoppage.  The  motor  is  "all  shunt"  wound  (no 
series  windings  being  fitted),  and  runs  at  the  slow  speed  with 
full  shunt  excitation.  For  the  fast  speed  a  second  position  is 
provided  for  the  cage  switch,  which  inserts  a  resistance  in 
-circuit  with  the  shunt  coils,  weakens  the  magnetic  field,  and 
thus  increases  the  motor  speed. 

/i/^/vv. — It  is  important  that  the  brake  be  of  such  a  design 
that  no  unbalanced  strain  is  put  upon  the  motor  shaft.  The 
brake  bands  are  usually  lined  with  wood  or  leather;  and  the 
power  is  applied  by  a  weight  or  nest  of  springs. 

(Tiariiiff. — The  motor  and  hauling  wheel  must  be  connected 
Iw  worm  gearing,  which  for  safety  should  be  proportioned  so 
that  the  worm  cannot  be  driven  by  the  worm  wheel;  it  is  then 
impossible  for  the  cage  to  "  i-un  away"  should  the  brake  fail. 
Worm  gearing  is  moreover  quite  silent  in  working,  and  especially 
lends  itself  to  the  large  speed  reduction  necessary.  The  worm 
slnift,  worm  and  thrust  collars,  are  usually  all  turned  from  a 
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solid  forged  steel  bar,  and  the  worm  wheel  is  "  hob  cut  "  froin 
a  cast-iron  or  phosphor-bronze  blank.  The  gear  case  is 
designed  to  form  a  dust-proof  oil  bath  for  the  worm  and  wheel ; 
and  in  undcr-typ?  gearing  a  stuffing  box  is  fitted  to  one  of  the 
worm-shaft  bearings  to  retain  the  oil. 

Hope  Dricc  Drum  Si/'ftti/i. — To  the  worm  wheel  shaft  is  keyed 
a  spirally  grooved  drum,  at  opposite  ends  of  which  are  anchored 
separate  lifting  and  counterbalance  ropes;  arranged  so  that 
the  former  are  coiled  up  whilst  the  latter  uncoil,  and  vice  ve?-sd. 
In  the  event  of  the  operation  of  the  cage  safety  gear,  the 
winding  engine  may  continue  to  run,  and  thus  pay  out  slack 
lifting  ropes  on  to  the  cage  top.  To  prevent  the  uncoiling  of 
an  excessive  amount  of  rope,  and  also  to  stop  the  counter- 
balance from  being  wound  to  the  roof,  a  safety  device,  known 
as  a  "  slack  cable  gear,"  is  usually  fitted.  Many  different 
designs  of  this  device  are  ;ulo])ted,  all  of  which  aim  at  cutting 
off  the  current  and  stopping  the  engine,  when  a  certain  amount 
of  slack  rope  has  uncoiled.  Before  the  lift  can  be  worked 
again  the  motor  inust  be  turned  bj'  hand,  and  the  slack  lifting 
ropes  carefully  wound  into  their  correct  grooves. 

Wlicel  Si/s/cm. — Another  and  more  modern  method  of  driving 
is  that  known  as  the  "  Y  wheel  "  system,  in  which  the  drum 
is  replaced  by  a  hauling  wheel,  and  in  the  rim  of  the  latter 
A"-shaped  grooves  are  turned,  one  for  each  of  the  lifting  ropes. 
These  are  led  half-way  round  the  hauling  wheel,  and  suspend 
the  cage  and  counterbalance  at  either  end;  the  driving  of  the 
ropes  depending  upon  their  tension  at  each  side  of  the  wheel. 
In  the  event  of  the  safety  gear  stopping  the  cage  descent,  or 
the  rope  tension  being  released  from  any  <thcr  cause,  the 
driving  of  the  ropes  will  cease,  and  the  hauling  wheel  may 
continue  harmlessly  in  motion  until  current  is  cut  off. 

A  similar  effect  is  produced  when  the  counterbalance  lands 
on  its  bottom  stops,  and  as  this  is  always  arranged  to  occur 
before  the  cage  can  strike  the  overhead  girders,  "overwinding," 
■if  which  one  so  fre(|uently  hears  in  collieries,  is  entirely  pre- 
vented in  lifts  fitted  with  the  "  V  drive."  Amongst  other 
advantages  possessed  by  the  V  wheel  system  in  comparison 
with  the  drum  are:  (1)  Longer  rope  life;  (2)  no  slack  is 
possible,  and  a  slack  cable  device  is  therefore  unnecessary; 
(3)  small'^r  space  occupied  by  winding  engine;  (4)  four  lifting 
ropes  may  be  fitted,  and  two  distinct  sets  of  safety  gear;  (5) 
fewer  guide  wheels  are  necessary;  (C)  when  the  cage  safety- 
gear  operates  the  lift  can  with  perfect  safety  be  reversed 
immediately,  and  the  passengers  may  alight  at  a  higher  floor; 
(T)  only  half  the  number  of  rope  attachments  are  necessary. 

Caffe  and  (liii<h:<. — The  cabinet  work,  or  ornamental  iron- 
work, IS  a  decorative  superstructure  erected  upon  on  oak  or 
iron  frame  supi)orting  the  floor.  This  frame  is  carried  by 
cast-steel  brackets,  which  are  susijended  from  the  steel  cradle 
bars,  and  the  latter  form  a  framework  for  the  safety  gear  to 
which  the  lifting  rows  should  be  attached. 

The  cage  is  suspended  by  two  or  four  specially  flexible  .steel 
wire  rojH's.  whii  Ii  should  be  led  over  wheels  of  lai'ge  diameter. 
The  coinbiiied  lireaking  strength  of  the  ropes,  "when  newj 
should  be  iKjt  li'ss  than  twenty  times  the  nnitcd  weight  of  the 
cage  and  full  load.  From  the  other  end  of  the  lifting  ropes 
is  suspended  a  counterbalance  weight,  which,  for  the  most 
economical  results,  should  exceed  the  weight  of  the  empty 
cage  by  about  half  the  maximum  load. 

Cdf/p  Safcli/  6V«r.— To  all  passenger  lifts  should  be  fitted 
a  safety  device,  designed  to  prevent  the  fall  of  the  cage  should 
the  lifting  ropes  break  from  any  cause. 

The  safety  gears  most  usually  fitted  to  eleelric  lifts  are 
identical  with  those  which  have  proved  their  cfRciency  on 
hydraulic  machines  and  are  already  well  known.  It  is  there- 
fore only  necessary  to  mention  a  few  of  the  features  essential 
to  reliable  working,  as  shown  by  past  experience. 

The  design  of  the  safety  gear  should  be  such:  — 

1.  That  it  is  kept  free  to  act  when  recjuired  by  being  in 
constant  slight  motion  with  every  cage  movement.  " 

2.  That  it  will  operate  when  any  one  of  the  ropes  stretches, 
and  without  waiting  till  a  breakage  of  all  the  ropes  has  occurred. 

.3.  That  it  can  be  tested  at  a  moment's  notice  without  seriously 
inteiTupting  the  working  of  the  lift. 

4.  That  any  descent  of  cage  is  prevented,  but  ascent  to  a 
higher  floor  is  immediately  possible. 

5.  That  the  force  operating  the  gear  should  increase  with  the 
weight  in  the  cage. 

jRunning  Cos/.  J,'r /)oi r.<.  Mahilniniirf. — Although  the  first  cost 
of  an  electric  passenger  lift  is  greater  than  a  high-pressure 
hydraulic,  yet  the  annua]  saving  in  the  cost  of  power  with  the 
former  type  of  machiii''  usually  makes  the  extra  outlay  a 
profitable  investment;  even  after  ample  deductions  have  been 
made  for  interest^nd  depreciation. 

This  result  is  due:  — 

1.  To  the  advantageous  terms  upon  which  electricity  is 
supplied  for  power  purposes. 

2.  To  the  fact  that  the  current  consumed  by  an  electric 
motor  is  approximately  proportional  to  the  work  done. 


For  lifts  with  only  a  very  short  travel,  unless  a  large  number 
of  trips  are  made,  the  saving  in  cost  of  power  with  the  electric 
system  is  not  sufficient  to  pay  interest  on  the  extra  capita] 
outlay  involved,  as  compared  with  the  direct-acting  hydraulic 
lift,  and  the  latter  is  sometimes  preferable  where  high  pressure 
power  can  be  obtained.  Every  case,  however,  must  be  care- 
fully worked  out. 


COAL-FIRED    REVERBERATORY  FURNACES 
FOR    HEATING    IRON    AND  STEEL. 

By  R.  T.  Cooke. 

One  does  not  often  meet  with  a  good  practical  man  who 
has  intelligent  and  correct  notions  regarding  the  construc- 
tion, repair,  adjustment,  and  economical  working  of  this 
class  of  furnace.  During  long  experience,  however,  we  do 
meet  a  few  furnacemen  and  furnace  builders  from  whom 
an  insight  into  the  subject  is  obtained.  Steam  hammer, 
bustling,  ball,  puddling,  rolling  mill,  and  other  furnaces 
are  all  more  or  less  subject  to  the  notions  and  proclivities 
(if  the  men  who  work  and  repair  them,  and  successful 
working  depends  very  much  upon  their  knowledge  and 
skill. 

Fig.  1  represents  a  steam  hannner  furnace  working 
successfully  with  Manchester  coal.  The  hearth  A  should 
be  of  suitable  size  and  height  for  the  iron  or  steel  to  be 
lieated.    Tlie  firegrate  B  should  be  of  proper  size.  In 
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furnaces  of  ordinary  internal  heights  the  grate  area  should 
be  about  0  5  of  the  hearth,  a  little  more  or  less  according 
to  tlie  quality  of  the  coal  used,  the  temperature  required, 
and  the  amount  of  work  to  be  done  per  day.  In  furnaces 
of  abnormal  internal  height  the  firegrate  should  be 
increased  in  area  proportionately  to  the  internal  volume  of 
the  furnace  over  the  liearth.  If  the  firegrate  is  too  , large, 
fuel  will  l)e  wasted  and  the  furnace  upkeep  costly.  If  it  is 
too  small,  the  furnace  will  work  cold.  The  passage  over 
the  firebridge  should  be  about  0'25  of  the  grate  area.  The 
form  and  area  of  the  flue  gauging  C  is  an  unportant  point. 
In  form  it  should  be  same  as  a  transverse  section  through 
I)  D  of  the  hearth,  fig.  1.    (See  also  fig.  .3.)  _ 


Fio.  2. 


The  area  should  be  OT  of  the  firegrate.  Figs.  1  and  2 
show  it  il4  in.  wide  by  10  in.  high.  It  is  generally  built 
the  wrong  way,  viz.,  14  in.  high  hj  10  in.  wide.  It  is  the 
smallness  of  this  flue  gauging  that  causes  a  reverberation 
of  the  flame  and  heat  back  from  the  gauging  over  the 
hearth  again  by  which  combustion  is  completed  and  the 
resulting  heat  made  to  do  the  work  of  the  furnace.  It  is 
from  this  veiy  principle  that  the  furnace  gets  its  name 
"Heverberatory  furnace."  This  name  is  unknown  to  many 
who  work  and  repair  these  furnaces.  If  the  flue  gauging 
C  gets  so  large  as  to  let  the  flame  and  heat  pass  direct  to 
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the  chituney  without  any  turning  back,  the  principle  of 
reverberation  is  lost ;  the  furnace  becomes  a  straight  cur- 
rent wasteful  furnace  in  which  the  fuel  only  does  half  its 
practical  duty.  The  fire  bars  are  generally  about  15  in. 
below  the  hearth  and  the  fii'e  about  10  in.  thick.  A 
furnace  of  bad  construction  requires  twice  the  amount  of 
repairs  of  one  properly  constructed  for  the  work  to  be 
done.  Furnaces  worked  with  steam  jet  blowers  and  sealed 
ashes  hole  are  more  under  control  than  those  worked  by 
natural  chimney  draught.  In  all  cases  space  over  the  fire 
is  necessary  for  complete  combustion.  Annular  jet 
blowers  with  central  plug  adjustment  are  the  best,  as  they 
give  a  finer  adjustment  than  an  ordinary  steam  tap  and 
nozzle.  The  blower  may  deliver  lengthways  under  the  full 
length  of  the  furnace,  as  shown  on  the  sketch,  by  which 
hollow  bottoms  are  to  some  extent  cooled  and  the  entering 
air  heated,  or  it  may  deliver  simply  into  the  ashes  hole 
directly  under  the  fire  bars.  If  the  firegrate  is  of  sufficient 
size,  the  flue  gauging  small  enough,  and  the  blower  ad- 
justed for  complete  combustion,  a  plenum  can  be 
maintained  that  will  prevent  cold  air  entering,  freely  when 
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the  furnace  door  is  open.  This  class  of  furnace  is  much 
used  for  heating  iron  and  mild  steel  to  a  weldhig  heat,  and 
the  high  temperature  required  is  obtained  by  burning  the 
coal  with  the  practical  minimum  of  air.  In  some  cases 
they  must  be  built  so  that  they  will  work  well  in  the  hands 
of  unskilled  furnacemen. 

In  the  working  of  the  fire  it  is  important  to  jjrocure 
complete  combustion  of  the  coal.  This  is  easily  done  with 
sealed  ashes  hole  and  steam  jet  blower,  by  checking  the 
blower  till  the  volatilisation  of  the  coal  is  reduced  to  the 
speed  at  which  the  products  can  burn.  The  furnace  should 
then  work  clear  and  hot.  If  it  does  not  do  so,  then  both 
the  firegrate  and  the  flue  gauging  should  be  increased  in 
area.  This  is  a  most  important  point  in  the  adjustment  of 
a  furnace.  But  before  carrying  out  the  enlargement  every 
known  good  condition  should  be  fulfilled  and  full  proof 
obtained  that  this  step  is  really  necessary. 

Tl,ere  is  little  trouble  in  getting  a  reverberatory  furnace 
to  work  well,  but  it  is  very  generally  with  an  extravagant 
consumption  of  fuel  and  an  excessive  emission  of  dense 
smoke.  When  these  furnaces  work  badly  the  greatest 
obstacle  to  an  intelligent  and  proper  correction  is  a  want 
of  knowledge  on  the  part  of  the  foreman  in  charge  and  the 
men  working  the  furnaces.  These  men,  by  virtue  of  their 
position  as  producei's,  are  in  the  ascendant;  they  get  their 
own  way,  push  aside  intelligent  notions  of  correct  adjust- 
ment, and  go  on  working  with  a  large  gauging  and 
extravagance  of  fuel.  However  well  a  reverberatory  fur- 
nace works,  it  will  in  time  get  out  of  repair  and  work  cold. 
The  flue  gauging  is  the  first  part  out  of  order  by  enlarge- 
ment. 

Thei'e  are  two  ways  of  repairing  this  part  and  restoring 
the  good  working  temperature  of  the  furnace.  Firstly,  by 
reducing  the  gauging  to  its  original  area  and  shape,  after 
\yhicli  the  furnace  will  work  well  with  economy  of'  fuel. 
Secondly,  if  the  gauging  is  still  further  enlarged  the  furnace 


will  work  at  the  required  temperature,  but  with  an  ex- 
travagant waste  of  fuel  and  an  excess  of  dense  smoke. 
The  furnaceman  sticks  tenaciously  to  his  proclivity  for  an 
enlarged  gauging,  generally  gets  his  way,  and  is  more 
satisfied  than  if  the  furnace  worked  better  with  a  small 
gauging  and  fuel  economy.  If  the  foreman  in  charge  does 
not  know  and  do  his  duty  in  the  matter,  great  waste  of 
fuel  may  go  on  for  a  long  time.  When  the  supervision  is 
deficient  it  is  a  common  occurrence  for  the  gauging  to  be 
larger  than  the  passage  over  the  firebridge.  In  such 
cases  the  heat  can  leave  the  furnace  quicker  than  it  enters 
from  the  fire,  and  the  whole  work  of  the  furnace  is  done 
with  continual  waste  of  fuel. 

Sometimes  such  a  furnace  is  gorged  in  the  fireplace  with 
low  temperature  flame,  and  in  order  to  clear  the  fire  and 
get  the  furnace  to  work  hotter  a  brick  is  taken  out  of  the 
roof  over  the  fire  ;  this  relieves  the  fire  and  improves  the 
furnace,  but  with  increased  waste  of  fuel.  A  careful 
examination  of  a  furnace  as  soon  as  it  is  let  out  and  cooled 
down  will  often  indicate  whether  the  construction  is  right 
or  wrong.  If  the  wear  and  waste  of  brickwork  is  general 
and  equal  all  over  the  furnace,  the  construction  is  probably 
right.  If  the  fireplace  is  melted  and  wasted  more  than  the 
heai'th,  it  is  a  sign  that  the  products  of  distillation  cannot 
leave  the  fireplace  quick  enough.  The  roof  is  probably 
too  lo^v  and  requires  raising.  If  the  furnace  has  previously 
woi'ked  too  cold  and  the  wear  of  the  brickwork  is  even, 
the  firegrate  is  too  small,  and  should  be  enlarged.  Lower- 
ing the  firegrate  and  giving  more  room  for  combustion  wnll 
result  in  a  hotter  fireplace  and  furnace,  and  will  help  to 
burn  the  smoke.  Experience,  ]»ractice,  and  theory  are, 
however,  all  necessary  to  build,  repair,  and  adjust  this 
class  of  furnace  successfully.  The  main  objects  should  be 
to  get  complete  combustion  of  the  fuel  over  the  fire  and 
the  hearth,  and  to  make  the  resulting  heat  dwell  long 
enough  over  the  hearth  to  do  the  maximum  amount  of 
useful  work,  and  not  hurry  it  off  up  the  chimney  before  it 
has  dene  full  duty. 

Fig.  4  shows  a  furnace  with  a  number  of  holes  in  the 
side  for  heating  the  ends  of  bars.  There  is  often  trouble 
with  this  furnace  sunply  because  it  is  not  properly  con- 
structed for  the  work  and  not  properly  worked.  The  more 
holes  there  are  in  the  furnace  the  colder  it  works,  because 
of  the  amount  of  cold  air  that  enters  at  the  holes.  For 
good  working  tliis  furnace  should  have  a  large  fire  accord- 
ing to  the  number  of  holes  and  worked  by  a  steam  jet 
blowe.'.  The  hearth  should  be  narrow,  the  gauging  small, 
and  a  sufficient  plenum  maintained  to  prevent   a  free 


Fia.  4. 


admission  of  air  at  the  holes.  The  grate  bars  should  be 
kept  clean,  and  a  skilled  furnaceman  employed.  It  is 
better  to  pay  a  skilled  furnaceman  and  get  a  good  day's 
work  done  than  to  employ  an  unskilled  man  and  get  only 
a  pof'i  day's  work.  Successful  working  depends  upon  the 
exclusion  of  cold  air,  but  after  making  eveiy  eft'ort  to 
exclude  it  some  will  enter  at  times.  If  a  piece  of  coal  is 
pushed  through  the  holes  into  the  furnace  when  the  bars 
ai'e  taken  out  it  will  burn  and  combine  witli  the  entering 
air;  keep  the  furnace  hot  about  the  holes  and  prevent  the 
bars  being  cooled  and  scaled.  The  damper  should  also  bo 
partially  closed  (in  some  cases)  to  assist  in  maintaining  a 
pletirm. 
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A  LARGE  PELTON   WHEEL  INSTALLATION. 


There  has  recently  been  installed  at  the  tinplate  works 
of  the  Copper  Miners'  Tinplate  Company  Limited,  Cwm 
Avon,  near  Port  Talbot,  iSouth  Wales,  a  pair  of  large 
Pelton  wheels  for  driving  the  19  in.  rolls,  used  in  making 
the  thin  sheets  from  steel  produced  by  the  Siemens  open- 
hearth  furnace  process. 

The  water  wheels  were  made  and  supplied  by  the  well- 
known  Westmoreland  firm  of  Gilbert  Gilkes  and  Company 
Limited,  Kendal,  one  of  which  is  shown  in  position  in  the 
illustration,  fig.  L  In  fig.  2  we  give  a  complete  scale 
draw'ing  in  plan  and  elevation  of  one  Pelton  wheel.  Tire 
branch  supply  j^ipe  to  the  second  wheel  can  be  seen  in  the 
former  view.  Tliese  wheels  are  each  21  ft.  Ojin.  diameter 
from  tip  to  tip  of  the  brackets,  of  which  there  are  48 
bolted  to  each  wheel  circumference.  Tliey  are  of  the  usual 
double  form  and  designed  to  give  a  maximum  of  200  LH.P. 
at  an  efficiency  of  75  to  80  per  cent,  with  an  available 


with  riveted  setimss  and  flanged  joints  ;  a  portion  of  this 
pipe  is  visible  in  the  illustration,  fig.  1  and  the  scale 
drawing,  fig.  2.  The  pipe  bends  have  cast-iron  joints,  metal 
packed  ;  from  the  wheels  to  the  head  race  the  distance  is 
1,890  ft.,  the  rise  in  vertical  height  from  the  wheels  being 
98  ft.  The  second  Pelton  wheel  is  placed  on  the  opposite 
side  of  the  mill,  and  is  supplied  by  a  branch  service  of 
2  ft.  3  in.  in  diameter  off  the  main  down  pipe. 

In  'fig.  2  we  give  a  general  outline  of  the  design  of  the 
wheel,  from  which  it  will  be  seen  that  there  are  two  nozzles, 
one  arranged  to  impinge  the  water  directly  on  the  lowest 
bucket,  the  second  one  being  set  back  about  30  deg.  The 
regulation  of  the  supply  is  performed  automatically  bj 
means  of  a  Pickering  governor,  driven  by  a  chain  off  the 
main  shafting.  This  governor  operates  a  water  cylinder, 
just  visible  in  fig.  1,  supplied  with  water  at  the  full  pressure 
and  this  again  controls  the  two  throttle  valves  adjoining 
the  nozzles.  Tlie  massive  flywheels  tend  to  a  very  steady 
turning  movement  with  varying  loads,  and  prevent  racing. 


Fig.  1.--21KT.  PELTON  WHEEL  DRIVING  I'.i  in.  ROLLS,  NEiR  PORT  TALBOT,  SOUTH  iWALBS. 


head  of  HIO  ft.  On  the  same  shaft  with  each  wheel  is 
carried  a  l)uilt-up  flywheel  weighing  50  tons,  constructed 
by  Messrs.  Price's  Engineering  Company,  Neath,  and  these, 
with  the  Pelton  wheels  at  1 1  tons  each,  give  a  centrifugal 
moving  mass  of  61  tons  per  set. 

Although  the  water  wheels  are  each  capable  of  giving 
an  output  of  200  H.P.,  duplicate  nozzles  with  smaller  : 
openings  have  been  fitted  so  as  to  reduce  the  power 
generated  to  140  H.P.  This  has  been  done  owing  to  the 
present  race  being  insufficient  to  convey  the  necessary 
volume  of  water,  but  with  the  iirojected  alterations,  the 
full  power  of  the  wheels  will  be  reverted  to,  as  it  is  pro- 
)>osed  to  put  down  additional  power.  The  nominal  speed 
of  the  wheels  is  36  revolutions  per  minute,  giving  a  peri- 
jilieral  speed  of  2,268  ft.  per  minute,  being  practically  half 
the  water  velocity  at  the  nozzles,  a  factor  generally  taken 
as  meeting  the  conditions  of  maximum  economy. 

The  conduit  conveying  the  water  to  the  wheels  is  3  ft.  i 
•3  in.  in  diametci',  and  is  constructed  of  ^  in.  steel  plates 


This  interesting  installation  is  a  unique  example  of 
the  modern  methods  of  dealing  with  water  power,  re- 
]ilacing  as  it  does  four  old  fashioned  overshot  or  breast 
water  wheels.  Tli©  arrangement  of  the  hydraulic  work  was 
made  by  Mr.  N.  F.  Wilson,  Assoc. M. Inst. C.E.,  a  director 
of  Messrs  Gilbert  Gilkes  and  Company  Limited,  whilst  the 
re-arrangement  of  the  rolling  plant,  rendered  necessary  by 
the  alteration,  was  carried  out  by  Mr.  Stephen  Earle,  under 
the  superintendence  of  Mr.  J.  N.  Earle,  the  general 
manager. 

Although  large  Pelton  wheels  have  been  made  for  use 
abroad,  we  do  not  think  that  any  wheels  approacliing  these 
in  size  have  ever  been  attempted  for  English  work.  The 
makers  have  had  experience  of  one  16  ft.  6  in.  diameter, 
in  Scotland,  and  we  think  that  anyone  who  has  seen  the 
plant  and  the  work  involved  wall  agree  that  much  credit  is 
due  to  the  general  manager  and  directors  of  the  company 
in  their  enterprise.  We  have  to  express  our  indebtedness 
to  Messrs.  Gilkes  and  Company,  for  the  illustrations,  etc. 
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THE  ELECTRICAL  RE-CONSTRUCTION  OF 
THE  SOUTH  LONDON  TRAMWAYS  ON 
THE  CONDUIT  SYSTEM. 

At  the  ordinary  meeting  of  the  Institution  of  Civil  Engineers, 
on  Tuesday,  January  12th,  Sir  Guilford  L.  Molesworth, 
K.C.I.E.,  vice-president,  in  the  chair,  a  paper  was  read  on  the 
above  subject  by  Alexander  Millar,  Assoc. M. Inst. C.E.  The 
following  is  an  abstract  of  the  communication:  — 

The  paper  first  gives  a  short  sketch  of  the  events  which  led 
up  to  the  adoption  of  the  conduit  system  of  electric  tramways 
for  the  central  portion  of  London,  and  states  the  reason  why  a 
centre  conduit  was  chosen  in  preference  to  a  side  conduit.  The 
lines  of  which  the  re-construction  is  described  are  those  known 
as  the  "  Tooting  Lines,"  extending  south  of  the  River  Thames 
from  three  northern  terminii,  at  Westminster,  Blackfriars,  and 
Waterloo  Bridges,  to  a  southern  terminus  at  Tooting.  The 
route  length  of  the  lines  in  question  is  slightly  over  eight 
miles,  and  the  length  of  single  line  165  miles. 

Dealing  with  the  roadwork  and  permanent-way  construction, 
the  paper  describes  first  the  structure  of  the  conduits,  which  are 
2  ft.  deep  and  1  ft.  2J  in.  wide.  This  consists  chiefly  of  cement 
concrete  and  cast-iron  yokes,  the  latter  spaced  at  3  ft.  9  in. 
intervals,  which  support  the  slot  rails  and  form  a  template 
to  which  the  concrete  panels  are  moulded.  Chambers  are 
formed  at  intervals  of  five  yards,  for  the  reception  of  the 
insulated  supports  from  which  the  shaped  conductor  bars, 
supplying  current  to  the  cars,  arc  hung.  These  insulators  have 
a  porcelain  body  in  appearance  like  an  inverted  jar,  and  are 
protected  and  secured  in  an  iron  cap,  which  is  bolted  to  the 
slot  rails.  The  steel  rod  which  carries  the  conductor  bar,s  is 
cemented  to  the  inside  of  the  porcelain  cup,  and  the  actual 
attachment  to  the  bars  is  made  by  means  of  cast-iron  clips 
capable  of  adjustment  by  means  of  an  eccentric  washer.  The 
conductor  bars  have  a  sectional  area  of  215  square  inch°s,  and, 

under  test,  they  have  given  of  the  conductivity  of  Matt- 

hiessen's  standard  of  pure  copper.  The  separate  insulated 
supports  were  subjected  to  a  2,000  volt  alternating  pressure 
in  the  shops,  and  after  erection  in  place  the  whole  electrical 
system  was  subjected  to  a  similar  test  between  conductor  bars, 
and  1,000  volt  alternating  pressure  between  conductor  bars  and 
earth.  The  bars  are  placed  symmetrically  in  the  conduit  Bin. 
apart,  and  the  minimum  air  gap  between  the  conductors  and 
conduit  structure  is  2  in. 

Drainage  of  the  conduit  is  provided  for  by  connecting  it 
to  the  sewers  at  intervals  of  60  yards.  These  connections  pass 
through  the  settling  chamber,  which  intercepts  the  mud  from 
passing  into  the  sewers.  The  slot  rails  are  supported  by  the 
yokes,  and  the  track  rails  by  an  Sin.  concrete  bed,  and  both 
are  held  to  gauge  by  tie  bars  fixed  to  projecting  lugs  on  the 
yoke  head.  At  junctions  and  crossings  steel  castings  take  the 
placed  of  the  rolled  rails,  and  specially-wide  yokes  are  used  to 
embrace  the  converging  conduits,  and  to  support  the  track 
rails  as  well  as  the  slot  rails.  The  mechanism  for  operating 
the  slot  and  track  points  at  junctions  is  contained  in  a  concrete 
pit  built  immediately  underneath  the  track.  Both  track  points 
are  fitted  with  8  ft.  movable  tongues,  which  are  connected 
together  to  the  slut  leaves  by  a  series  of  cranks  and  adjustable 
links,  so  that  the  whole  can  be  moved  in  unison  by  inserting 
and  manipulating  a  lever  either  in  a  box  in  the  footpath,  or 
alongside  the  track.  The  free  end  of  the  slot  leaves  is  beveled 
off,  so  that  a  car  trailing  through  can  push  over  the  points 
without  any  external  assistance.  A  feature  about  the  woi'k  is 
that  at  no  i)art  is  the  slot  wider  than  ^h\.,  and  the  arrange- 
ment for  maintaining  this  at  points  and  elsewhere  is  described. 

The  paving  material,  except  in  the  margins  which  are  laid 
to  suit  the  existing  material  in  the  street  breast";,  is  of  granite 
setts,  bedded  on  cement  concrete,  jointed  with  bitumen  and 
cement  mortar. 

The  line  is  divided  into  half-mile  electrical  sections,  each 
half-mile  section  being  fed  by  separate  distributors,  connected 
to  the  sub-station  switchboard  busbars,  the  positive  through 
a  maximum  cut  out  and  ammeter,  and  the  negative  through 
an  ammeter  only.  By  means  of  these  appliances,  and  a  double- 
pole  change-over  switch,  a  perfect  control  of  each  section  of 
the  lines  is  maintained.  The  current  is  generated  by  two 
1,500  kilowatt  continuous-current  sets  erected  in  a  sta'iion  at 
Loiighborough,  from  which  feeders  convey  current  to  the  three 
sub-stations  at  the  Elephant  and  Castle,  Brixton,  and  Clapham, 
and  are  connected  direct  on  to  busbars.  The  normal  ditfer- 
ence  of  pressure  between  conductors  at  the  main  station  is 
623  volts,  and  on  the  line  approximately  550  volts.  The  method 
of  dealing  with  faults  on  the  line  is  described,  and  diagrams 
and  drawings  are  given  to  show  the  method  of  connecting  up 
the  conductor  bars  at  junctions  and  crossings. 

The  cfiUection  of  current  is  effected  by  an  arrangement  called 
a  "plough,"  which  is  suspended  from  horizontal  transverse 
girders  fixed  to  an  extension  of  the  side  frames  of  one  of  the 
car  trucks.      The  actual   contact  is   made   by  two  cast-iron 


shoes,  mounted  on  a  wooden  diaphragm  at  the  bottom  of  the 
plough  shank,  and  pressure  is  maintained  against  the  conductor 
bar  by  the  aid  of  flat  steel  springs.  Flexible  copper  fuses,  set 
to  blow  at  200  amperes,  connect  the  shoes  to  the  copper  leads 
which  are  laid  in  chases,  inside  the  plough  shank.  From  the 
lead  top  terminal  cables  are  taken  to  the  car  motore.  The 
cross  girder  of  the  carrier,  from  which  the  jolougli  is  hung,  has 
open  ends,  and  is  so  designed  that  in  the  event  of  a  plough 
taking  the  wrong  road  at  points,  it  can  travel  to  the  side  of 
the  car  and  drop  off  without  catising  any  damage.  In  its 
normal  position  the  plough  can  be  released  by  withdrawing  a 
bolt,  which  fre3S  a  hinged  flap,  and  allows  the  plough  to  slide 
down  out  of  the  guide. 

The  last  part  of  the  paper  is  devoted  to  a  description  of  the 
operations,  and  deals  with  the  difficulties  attending  the  work 
of  re-construction,  and  the  methods  of  handling  the  work.  The 
paper  is  accompanied  by  numerous  illustrations,  and  by  an 
Appendix  giving  the  comparative  cost  of  electric  conduit  con- 
struction as  compared  with  cable  conduit  construction. 


AN    INQUIRY   INTO   THE    WORKING  OF 
VARIOUS   WATER  SOFTENERS.* 

{Concluded  from  page  82.) 

Reisebt  Water  Softener  (Type  E). 

The  apparatus,  fig.  13,  consists  of  a  large  settling  tank  and 
filter  combined,  over  which  is  placed  a  distributor.  In  addition 
there  is  a  conical  lime  tank  and  a  cylindrical  soda  tank.  Pipes 
with  carefully-gauged  aperafcures  lead  the  water  from  the 
distributor  to  the  top  of  the  soda  tank,  and  to  the  bottom  of  the 
lime  tank,  and  to  the  bottom  of  the  settling  tank.  A  syphon 
from  the  soda  tank  and  an  overflow  from  the  lime  tank  are 
also  led  into  the  bottom  of  the  reaction  tank.  A  pipe  passes 
from  the  supply  under  the  filter  for  automatically  washing 
away  the  precipitate  on  the  filter  when  the  resistance  is 
increased  so  much  as  to  raise  the  water  level.  The  mud  in  the 
settling  tank  is  drawn  off  through  a  sludge  cock. 
( 'n /inri/i/. — 1,300  gallons  per  hour. 

/>i)iiriis'>,iiis. — Settling  tank,  5  ft.  3  in.  diameter.    Lime  tank, 

ft.  9  in.  diameter  at  top  to  6  in.  at  bottom.  Total  height, 
22ft.  Bin.    Floor  space,  41  square  feet. 

About  2,000  of  these  softeners  of  various  sizes  are  said  to  be 
in  I'se  on  the  Continent. 

WorHnt/. — The  correct  quantity  of  lime  is  placed  in  a  small 
tank,  slaked,  and  converted  into  milk  of  lime,  which  is  then 
run  into  the  bottom  of  the  conical  lime  tank.  The  right 
quantity  of  soda  and  water  is  placed  in  the  cylindrical  soda 
tank,  and  steam  is  turned  on  until  the  soda  is  dissolved,  and 
the  contents  of  the  tank  well  mixed  and  of  uniform  density. 
The  water  supply,  which  has  been  temporarily  stopped,  is  now 
re-started,  and  passes  from  the  distributor  through  three 
carefully-gauged  holes.  One  portion  goes  direct  to  the  bottom 
of  the  settling  tank  into  a  little  nnxing  chamber.  Another 
portion  flows  to  the  bottom  of  the  lime  tank,  the  same  quantity 
of  concentrated  lime  water  flowing  off  the  top  of  this  tank  into 
the  mixing  chamber.  The  third  portion  of  water  is  led  to  the 
top  of  the  soda  tank,  and  being  lighter  than  the  soda  solution 
it  floats  on  its  surface,  and  by  depressing  it  causes  it  to  rise 
Tip  the  syphon  pipe  to  the  mixing  chamber.  The  three  fluids 
being  well  mixed,  precipitation  takes  place,  the  sludge  settling 
in  the  bottom  of  the  settling  tank,  and  being  drawn  off 
occasionally.  The  partly  clarified  water  passes  through  a  pipe 
to  the  bottom  of  the  gravel  filter,  where  the  remaining  precipi- 
tate is  removed,  and  the  purified  water  then  passes  to  the  feed 
pump.  The  filter  is  occasionally  cleaned  by  an  automatic 
reversal  of  the  flow  whenever  the  filter  is  fouled.  The  mud 
passes  down  the  waste  pipe. 

Supply. — Well  water. 

Chemicals  used  per  1,000  gallons — 2-7  lb.  lime  and  1'4  lb.  soda. 

The  users  report  that  the  apparatus  has  worked  satisfactorily 
for  two  and  a  half  years,  and  the  boilers  have  given  no  trouble. 
It  takes  one  man  half  an  hour  every  twelve  hours  to  charge 
the  chemical?. 

llcauU  of  (Jhcmical  Analysis.-— This  is  one  of  the  few  softeners 
in  which  an  excess  of  lime  was  added,  with  the  result  that  nearly 
all  the  magnesia  has  been  i-emoved;  but  the  excess  of  lime  has 
also  caused  the  temporary  hardness  to  be  fairly  high,  namely, 
4'4  deg.  The  treated  water  also  shows  3'5  deg.  of  permanent 
hardness,  which  could  have  been  entirely  removed  if  enough 
soda  had  been  added.  This  insufficiency  of  soda  is  probably 
partly  due  to  the  presence  of  sulpliate  of  lime  as  an  impurity 
in  the  burnt  lime. 

Stanhope  Continuous  Water  Softener. 

The  apparatus,  fig.  14,  consists  of  a  lime-mixing  tank,  with 
a  small  compartment  for  the  mixing  chain,  a  reaction  tank 

"  Abstract  r.f  ,a  paper  read  before  the  Institute  of  Mecbanical  Engineers,  on 
December  IStb,  1903,  by  Mr.  C.  E.  Stromeyer  and  Mr.  W.  B.  Baron. 
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and  a  settling-  tank  with  inverted  jjerforatcd  funnels,  and  a 
filter.  Above  these  cylindrical  tanks  is  a  distributor,  a  soda 
tank,  and  a  lime-slaking  tank.  The  distributor  has  three 
carefully-adjusted  outlets — one  discharging  into  the  reaction 
tank,  and  one  into  the  lime  tank,  and  another  into  the  soda 
tank.  The  chain  in  the  lime-mixing  tank  is  driven  by  a  water- 
wheel. 

Capacitij. — 2,500  gallons  per  hour,  but  worked  at  1,000  gallons 
per  hour. 

Dimensioii.s. — Settling  tank,  7  ft.  6  in.  diameter  over  angles. 
Reaction  and  settling  tower,  5  ft.  6  in.  by  2  ft.  6  in.  over  angles. 
Height,  26  ft.    Floor  spac?  70  square  feet. 

About  90  of  these  softeners  of  various  sizes  are  in  use. 

Work-iiig. — The  water  enters  the  distributor,  the  supply  being 
regulated  by  a  ball  tap  at  the  discharge.  Three  carefully- 
gauged  outlets  lead  this  water  respectively  into  the  mixing  tank, 
into  the  lime-mixing  tank,  and  into  the  soda  tank.  The  slaking 
of  the  lime  is  done  in  a  separate  tank.  The  reaction  between 
the  lime,  soda,  and  untreated  water  takes  place  at  the  same  time. 
The  treated  water  passes  ujjwards  through  perforations  in  the 
cones,  and  then  through  the  filter.  The  sludge  falls  down 
through  the  openings  in  the  centre  of  the  cones,  and  is  run 
out  of  the  sludge  cock. 


LIVE 
SLAKING 

MIXING 

V.  A  T  e  R 

Fig.  13.— Reisert. 
Siipjjly. — Town's  water. 

Chemicals  used  per  1,000  gallons — 0  51b.  lime,  0  5  lb.  soda 
crystals. 

The  users  report  that  the  sediment  in  the  softener  is  easily 
removed.  The  filters  are  cleared  twice  a  year,  which  takes  about 
two  days.  Hardness  of  treated  water  varies  from  2  deg.  to 
4'5  deg. 

Pcxiitt  of  Chemical  Analysis. — Insufficient  lime  and  soda  were 
added;  but  as  the  water  contained  little  magnesia  salts,  the 
result  was  a  good  one,  the  combined  hardness  being  reduced  to 
2-6  deg. 

Ttake  Water  Softeneb. 
Worki  11(1. —  The  apparatus,  fig.  15,  consists  of  a  cylindrical 
settling  tank,  with  a  cer.tral  funnel  and  mixing  tank.  It  lias 
a  sludge  cock  at  the  bottom.  Above  the  funnel  are  two  regu- 
lating tanks  with  ball  taps;  above  them  are  two  chemical 
tanks  with  floating  discharge  pipes.  Only  one  tank  is 
used  at  a  time.  Sufficient  lime  and  water  to  produce  clear 
lime  water  is  put  alternately  into  one  of  the  two  chemical  tanks; 
the  fluid  is  drawn  off  through  a  floating  discharge,  the  cjuantitv 
being  regulated  by  a  ball  tap  in  a  lower  tank.  The  water  to  be 
treated  is  discharged  into  a  similar  tank  with  a  ball  tap,  and 
the  mixture  passes  to  the  bottom  of  a  settling  tank,  and  is  drawn 
ofiE  at  the  surface.    The  apparatus  has  been  in  use  since  1894. 


Itcsult  of  Chemical  Analysis.- — This  apparatus  was  supplied 
with  the  hardest  of  the  waters  submitted,  there  being  55  dog. 
permanent  hardness  and  21  deg.  temporary  hardness.  Unfor- 
tunately far  too  little  lime  was  added,  so  that  th«  18  grains  of 


Fir,.  14.— Stanhope  Continuous. 

magnesium  salts  were  hardly  reduced  at  all.  Only  talf  the 
neoessar-v  quantity  of  soda  was  added,  and  the  general  result 
was  most  unsatisfactory.  It  is  impossible  to  judge  from  this  case 
how  the  apparatus  would  have  behaved  with  less  difficult  water, 
and  if  the  chemicals  had  been  properly  proportioned. 

WoLLASTON  Water  Softener. 
The  apparatus,  fig.  16,  consists  of  a  settling  tank  and  a 
reaction  tank,  surmounted  by  a  feed  heater  with  numerous  trays. 
Tlie  inlet  for  the  chemicals  is  at  the  bottom  of  this  heater, 
from  which  a  pipe  shown  in  dotted  lines  leads  to  the  bottom  of 
the  first  reaction  tank.    An  external  overflow  pipe  leads  from 
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Fig.  15.— Tyake. 

this  tank  to  the  bottom  of  the  settling  tank,  which  is  jjrovided 
with  settling  planes.  The  pump  for  the  chemicals  is  actuated 
by  the  feed  pump. 

Ca pii-i/i/.— 4,000  gallons  per  hour. 

l>i/iii:n;<iiiiis. — Reaction  tank,  3  ft.  4  in.  diameter  over  angles. 
Settling  tank,  5  ft.  5  in.  by  10ft.  5  in.  Height,  13  ft.  Feed 
heater,  2  ft.  7  in.  diameter,  8  ft.  high.  Floor  space,  66  square 
feet. 
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About  lo  of  these  softeuers  of  various  sizes  are  in  use. 

Working. — The  water  is  admitted  at  tlie  top  of  the  feed 
lieater.  exhaust  steam  wliich  has  passed  through  a  grease  sepa- 
rator being  blown  into  the  bottom.  The  descending  water 
passes  over  several  trays,  and  then  meets  with  a  stream  of 
soda  solution,  which  completes  the  reaction  initiat-ed  by  the 
heat  of  the  steam.  The  grease  and  precipitated  lime  adhere  to 
each  other,  and  mutually  increase  their  tendency  to  separate 
from  the  water.  Most  of  the  precipitate  remains  in  the  reaction 
tank,  and  only  a  small  quantity  is  carried  into  the  settling  tank. 
No  filter  was  used. 

Siipph/. — Well  water. 

Chemicals  used — caustic  soda,  quantity  uot  stated. 

The  users  report  that  the  effect  on  the  boiler  is  satisfactory, 
except  that  old  scale  is  not  loosened.  With  recent  installations, 
in  which  there  is  no  excess  of  alkalimty,  the  old  scale  is  rapidly 
coming  away,  even  from  within  the  Makiu's  boiler  cones. 

IfesTiU  of  Chemical  Anali/sis. — The  analysis  shows  that  about 
33  per  cent  of  conden.sed  steiim  was  added  to  the  supply.  A 
total  hardness  of  20-5  deg.  had  been  reduced  to  0  86  deg. ;  but 
the  alkalinity  of  the  treated  water  is  so  high,  due  to  18  grains 
of  carbonate  of  soda,  that  one  might  expect  that  the  concentrated 
boiJer  water  would  attack  the  brass  fittings.  The  users  make 
no  complaint  on  this  subject.  At  these  works  waste  caustic 
soda  from  the  mercerisers  was  available,  of  which  an  excess  of 
2  1b.  per  1,000  gallons  was  used.  It  would  have  been  better 
to  use  only  0  809  lb.  of  eauslic  soda  and  r0761b.  of  lime.  The 
lime  would  have  dealt  with  13  deg.  of  temporary  hardness,  and 
the  caustic  soda,  after  combining  with  the  carbonic  acids,  would 
have  dealt  with  the  permanent  hardness,  and  practically  no 
carbonate  of  soda  would  have  been  found  in  the  delivery. 

Wright  Water  Softener. 
The  apparatus,  fig.  17,  consists  of  a  rectangular  settling  tank, 
filter,  mixing  tank,  and  lime  tank  combined,  surmounted  by  a 
distributor.  At  the  side  of  the  lime  tank  is  a  lime-slaking  tank 
and  a  soda  tank,  not  shown.  The  settling  tank  has  a  large 
number  of  6  in.  baffle  plates,  inclined  at  an  angle  of  45  deg., 
(Ill  which  the  mud  settles  and  slips  down.  Above  these  baffles 
is  a  filter,  and  at  the  discharge  level  is  a  float  attached  to  a 
leather  hose  in  the  distributor,  which  causes  the  two  water 
levels  to  rise  and  fall  together.  Auother  float  in  the  distri- 
))utor  regulate.s  the  supply  of  unsoftened  water.  This  arrange- 
ment has  been  superseded.  The  distributor  has  a  weir  with  two 
adjustable  overflows  to  the  mixing  tank  and  lime  tank.  A 
mixing  chain  reaches  to  the  bottom  of  the  lime  tank  and  a 
small  bucket  chain  draws  from  the  soda  tank.  These  chains 
are  actuated  by  a  water-wheel. 

Capsciti/. — 10,000  gallons  per  hour,  but  only  worked  u])  to 
o.noi)  gallons. 


Fio.  16.— WoUaston. 


Dlmenxioiis. — Combined  tank,  not  including  lime-slaking  tank 
and  platform.  Oft.  .5  in.  wide,  13  ft.  6  in.  long,  23  ft.  high. 
In  addition  there  are  two  cylindrical  settling  tanks,  not  shown, 
7  ft.  6  in.  diameter,  27  ft.  high.  Floor  space  of  apparatus, 
80  square  feot;  ditto,  including  two  tanks,  112  square  feet. 

This  firm  also  makes  water  softeners  in  which  exhaust  steam 
is  utilised. 

Wnrhivg. — The  untreated  water  flows  over  a  weir,  one  part 
descending  over  a  water-wheel  direct  into  the  mixing  tank,  the 
other  part  passes  to  the  bottom  of  the  iime  tower,  forcing  the 
same  quantity  of  clear  lime  water  into  the  mixing  tank.  A 


small,  liut  dcHuite,  quaufity  of  soda  solution  is  also  tipped  into 
the  mixing  tank,  the  bucket  chain  being  actuated  by  the  water- 
wheel.  From  the  bottom  of  the  mixing  tank  the  mixed  water 
passes  up  through  the  settling  tank,  most  of  the  mud  settling 
on  the  large  number  of  baffles  and  slipping  down.  It  is  now 
and  then  removed  through  the  sludge  oock.  The  mud  which 
gets  arrested  at  the  bottom  side  of  the  filter  is  easily  washed 
into  the  settling  tank  by  opening  the  sludge  cock. 

The  users  report  that  ithe  boilers  are  fed  partly  by  softened, 
partly  by  unsoftened,  water,  and  the  effect  on  the  boilers  has 
iKit  been  noted.    The  baffle  plates  were  cleaned  twice  in  12  years. 


Fig.  it.— Wiight. 


Half  the  filter  stockings  are  changed  eveiy  day.  The  mud  is 
easily  run  off.  There  used  to  he  a  deposit  in  the  pipes  ;  now  two 
boiltr  .shells,  27  ft.  high  by  7  ft.  Oin.  diameter,  are  used  as 
extra  settling  tanks. 

Refill/  nf  Chemical  Analyfi.t. — The  water  treated  by  this 
apparatus  presented  no  serious  difficulties ;  but  here  again  the 
mistake  was  made  of  adding  too  little  lime  and  too  much  soda, 
and  although  the  delivery  is  fairly  soft,  its  alkalinity  is  rather 
high. 


NOTICES    OF    MEETINGS,  &C. 


Institution  of  Electrical  Engineers. — Great  George 
Street,  Westminster :  January  28th,  ordinary  meeting. 
Birmingham  section;  .lanuary  27th,  paper  by  C.  A.  Smith  on 
"  Energy  Distribution  to  Sub-stations."  The  discussion  will 
be  followed  by  a  short  demonstration  on  "  Some  Uses  of  the 
Oscillograph,"  by  D.  K.  Morris  and  J.  K.  Catterson-Smith. 

Manchester  .Association  of  ]]ngineers. — January  30tli, 
paper  by  Mr.  H.  Liebert,  "  Special  Methods  of  Machinery 
Work  and  Machine  Tools  in  producing  same." 

North-East  f!oAST  Institution  of  Engineers  and  Ship- 
BiTiLDERS. — Ncwcastlc-on-Tyne :  January  22nd,  paper  by  Mr. 
J.  H.  Heck  on  "  Notes  on  the  Construction  of  Stability  Cross 
Sections  for  Balanced  Paper  Sections."  Graduate  section: 
January  23rd.  paper  by  Mr.  M.  H.  Burgess.  "  The  Relation 
of  Indicated  Horse  Power  to  Speed  in   Steam  Vessels." 

Instittite  of  Marine  Engineers. — Stratford:  January 
2.jth,  lecture  by  Mr.  J.  Sparling,  "  Lighthouses  and  Fog 
Signals."  January  29tli,  Conversazione  at  Liverpool  Street 
Station  Hotel. 

.Junior  Institution  of  Engineers. — January  22nd,  Mr. 
Fletcher  Moulton.  K.C.,  M.P.,  F.R.S.,  will  deliver  his  presi- 
dential address. 

Glasgow  Technical  College  Scientific  Society. — 
January  23rd,  paper  by  Mr.  W.  D.  Hamilton,  "  Some  Observa- 
tions on  Mechanical  Training." 

Bradford  Engineering  Society. — January  27tli,  Mr. 
S.  D.  Sehofield  on  "  Combined  Electricity  ami  Destructor 
Stations  for  Small  Towns." 
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THE  DESIGN  AND  CONSTRUCTIONiiOF  THE 
ELECTRIC  TRAMWAY  CAR.* 

With  the  iucreasiug  necessity  of  travelling-  botli  quickly  and 
cheaply  at  the  present  time,  it  may  be  of  interest  to  describe 
the  electric  street  tramway  car  which  is  now  an  important 
competitor  amung-st  the  older  forms  of  traction.  It  will  not 
be  possible  to  deal  with  lliis  subject  at  any  length,  as  the 
ground  it  covers  is  wide,  and  contains  mtich  detail.  Horse 
traction  will  not  be  discussed,  but  for  purposes  of  first  compar- 
ing modes  of  traction  by  power  and  to  show  the  advantages 
gained  by  adopting  electricity,  the  case  of  a  town  vv^ill  be  taken, 
whose  .system  was  steam  and  which  has  been  converted  to  th3 
overhead  system,  having  been  in  operation  for  two  years. 
This  comparison  will  be  seen  to  be  extremely  fair,  as  the  steam 
line  was  owned  and  worked  by  a  private  company,  whereas 
the  electric  service  is  controlled  by  the  corporation.  Again, 
the  latter  system  shows  up  well  when  taking  into  consideration 
that  the  power  is  supplied  from  the  electricity  department, 
and  that  the  employes'  wages  have  been  materially  advanced 
with  the  usual  shortening  of  the  hour's  of  labour.  The  original 
rolling-  stock  consisted  of  16  steam  locomotives  and  one  spare, 
weighing  lOA  tons  each  loaded,  each  hauling  one  bogie  car 
weighing  4J  tons  light,  and  seating  64  passengers.  The  over-all 
length  of  the  locomotive  was  13  ft.,  and  of  the  car  26  ft.  7  in,, 
making  *hus  a  total  combined  load  of  15 J  tons,  and  taking  up  a 
street  space  of  39  ft.  7  in.  if  close  coupled.  The  new  electric 
stock  consists  of  24  bogie  cars,  weighing  10^  tons  each  light, 
having  a  seating  capacity  of  68  passengers,  and  an  over-all 
length  of  32ft.  6  in.;  this  shows  a  saving  in  street  space  of 
7  ft.,  a  passenger  increase  of  four,  and  a  saving  in  dead  load 
to  be  hauled  of  4J  tons.  Although  it  will  be  seen  tliat  the 
new  cars  are  longer,  the  small  increase  in  passenger  capacity 
is  due  to  the  gauge  being  reduced  to  4  ft.,  from  4  ft.  8^  in. 
The  total  expenditure  with  steam  per  car-mile  averaged  ll'86d., 
and  with  electricity  8'61d. ;  the  least  expenditure  with  steam 
was  9  26d.,  with  a  jiroportion  of  expenses  to  receipts  of  65'51 
per  cent,  and  the  highest  14'46d.,  with  a  proportion  of  79'13 
per  cent,  the  period  of  steam  taken  being  from  1885  to  1900 
inclusive,  the  company  paying  a  dividend  of  5  per  cent  for  the 
last  eight  years,  and  previously  never  less  than  3  per  cent, 
though  the  length  of  line  still  remained  the  same.  There  has 
been  an  increase  (vf  passengers  carried  equal  to  154  per  cent, 
and  of  receipts  88  per  cent,  against  the  best  of  three  years' 
working  by  steam.  The  proportion  of  expenses  to  receipts  is 
68  55  per  cent.  The  car-miles  have  shown  an  increase  of  161 
per  cent,  due  to  the  higher  speed  attained — i.e.,  from  8  to  12 
miles  per  hour.  This  steam  line  was  the  most  successful  one 
in  the  country,  as  it  was  under  the  first-rate  management  of 
railway-educated  men:  hence  some  idea  can  be  drawn  of  what 
this  line  would  pay  if  controlled  by  a  private  company.  The 
cost  of  working  here  given  is  not  the  lowest  obtainable  with 
electric  driving,  some  towns  falli)ig  to  as  low  as  4'4d.  per  car- 
mile,  and  others  as  high  as  9d.  'liiis  figure  depends  upon  the 
features  of  the  district,  the  layout,  and  upon  the  degree  of 
efficiency  the  stock  is  kept  in.  The  maintenance  in  the  case 
given  comes  out  practically  the  same  for  both  systems,  and 
this  again  is  shown  in  the  case  of  a  Scotch  town,  where  steam 
cost  12  96d.,  and  electricity  now  costs  7d.  per  c.ir-milc.  The 
amount  of  power  consumed  naturally  varies  according  to  the 
district  served  and  the  type  of  car  in  use,  the  case  before  us 
being  153  B.T.U.  per  car  mile,  some  of  the  highest  being 
188  and  the  lowest  88  B.T.U.  per  car  mile.  The  lighting  of 
the  cars  is  responsible  for  about  O'lS  B.T.U.  per  car  mile. 
It  is  of  interest  to  learn  that  if  rolling  stock  is  left  to  run 
itself — that  is,  without  a  definite  periodic  insjiection,  the  con- 
sumption of  power  increases  some  25  per  cent;  this  has  been 
deduced  from  actual  experiment.  It  has  therefore  been  found 
that  generous  maintenance  pays  best,  besides  the  exact  state 
of  the  stock  is  then  known,  and  it  can  be  relied  on  accordingly. 

The  body  type  of  car  most  generally  adopted  in  this  country 
is  the  double  decker,  mounted  on  either  a  single  four-wheel 
track  or  on  a  pair  of  bogies ;  this  type  can  be  further  amplified 
by  changes  in  interior  seating  accommodation,  the  design  of 
staircase,  or  by  the  addition  of  vestibuled  ends.  The  single 
deck  car,  which  does  not  obtain  such  favour,  is  built  in  various 
types  on  both  single  and  double  trucks.  It  may  be  well  to 
touch  on  a  few  points  to  be  considered  in  choosing  a  car  for 
a  new  line  and  a  given  service. 

In  deciding  the  type  and  size  of  car  it  is  necessary  to  con- 
sider several  points;  amongst  others  the  most  important  are: 
the  gauge  of  the  line;  the  traffic  to  be  catered  for;  the  contour 
of  the  line  (which  two  latter  usually  decide  as  to  whether 
single  or  double-track  cars  are  to  be  used) ;  the  wheel  base 
admissible  due  to  the  curves,  this  point  only  entefring  into 
the  question  with  single-truck  cars;  the  length,  height,  and 
width  suitable.  The  first  consideration  is  the  gauge,  and  this 
should  always  bo  the  standard  or  4  ft.  in.  if  at  all  possible, 
so  as  to  get  the  advantage  of  as  great  a  carrying  capacity  as 

*  Paper  read  by  Mr.  B.  H.  Simpson  before  the  Rugby  Engineeving  SSociety,  7th 
January,  1904. 


can  be  obtained.  There  are  practically  three  gauges  in  use — 
i.e.,  3  ft.  6  in.,  4  ft.,  and  4  ft.  8^  in.  The  gauge  is  settled  by 
the  width  of  street  and  the  Board  of  Trade  Regulations,  which 
arp  that  there  shall  be  not  less  than  15  in.  between  the  side  of 
a  car  and  the  kerb,  and  also  the  same  distance  between  cars 
on  a  double  track;  if  possible,  it  is  of  advantage  to  obtain 
9  ft.  6 in.  between  rail  head  and  the  kerb,  to  allow  of  standing 
traffic  not  stopping  the  service.  The  wheel  base  is  dependent 
on  the  curves  with  single-truck  cars,  and  is  generally  6  ft., 
with  4  ft.  for  bogie  trucks.  The  length  of  car  is  settled 
by  the  wheel  base  in  the  case  of  single-truck  cars,  and  has 
devolved  on  a  standard  length  of  16  ft.  over  the  body,  and 
26  ft.  6  in.  over  platforms.  Bogie  cars  should  not  be  less  than 
22  ft.  over  the  body,  which  is  also  a  standard  length,  otherwise 
the  inner  pair  of  wheels  would  practically  touch  one  another, 
and  no  advantage  would  be  gained  in  carrying  capacity  by  the 
extra  length  of  body  obtainable  when  supporting  same  on  a 
pair  of  trucks.  The  height  inside  for  standing  room  is  usually 
6  ft.  9  in.  in  the  clear,  but  sometimes  this  has  to  be  reduced 
on  account  of  low  bridges  to  be  run  under ;  the  lowest  car  in 
this  respect  running  in  this  country,  to  the  best  of  the  author's 
knowledge,  has  6  ft.  2  in.  standing  height.  There  should  be 
at  least  6  ft.  4  in.  standing  room  on  the  top  of  car  when  jiass- 
ing  under  bridges,  and  if  this  cannot  be  obtained,  the  road 
must  be  lowered;  this  is  sometimes  impossible  due  to  sewers, 
etc.,  and  in  this  case  the  single-deck  car  must  be  resorted  to; 
but  it  must  be  a  last  resort  on  account  of  its  low  carrying 
capacity.  The  principal  dimensions  of  double-deck  single  and 
double-truck  cars  for  4  ft.  8^  in.  gauge  are  as  given  in  the  table 
herewith :  — 

Single  truck.         Double  truck. 

Gauge    4  ft.  S^in.  ...    4  ft.  8^  in. 

Passengers  inside   22  ...  32 

Passengers  outside   35  ..  47 

Length  of  body  outside   16  ft.        ...       22  ft. 

Length  over  platforms    26  ft.  6  in.    ...  32  ft.  6  in. 

Length  over  fenders    27  ft.  6  in.    ...  33  ft.   6  in. 

Width  over  side  pillar.s    6  ft.  9  in.    ...    6  ft,  9  in. 

Width  over  all   7  ft.        ...        7  ft. 

Height  from  flour  to  ceiling    6  ft.  9  in.    ...    6  ft.  9  in. 

Height  from  rail  to  top  of  roof...    9  ft.  10  in.    ...    9  ft.  10  in. 
Type  of  staircase  to  give  seating  \  Reversed  or 

capacity  on  i-oof   j  improved  ordinary. 

Approximate  weight  of  body   3J  tons      ...      4f  tons 

The  total  weight  complete,  ready  for  service,  of  a  16  ft.  body 
single-truck  car  is  approximately  8^  tons,  and  of  a  22ft.  body 
bogie  car  10^  tons.  Before  taking  up  various  points  of  con- 
struction it  will  be  well  to  point  out  the  most  important  to  be 
looked  well  after.  No  pitch  pine  whatever  should  be  permitted 
in  the  underframe.  No  countersunk  headed  bolts  are  to  be 
let  into  wood  that  may  have  to  take  an  end  strain,  otherwise 
they  will  work  loose.  Truss  rods  should  not  have  a  palm  at 
their  ends,  and  then  be  bolted  to  the  side  of  the  sole  bar. 
The  sides  of  the  trap  doors  in  floor,  as  well  as  the  opening, 
should  be  plated.  Collision  fenders  should  extend  sufficiently 
far  to  protect  projecting  parts  on  the  ends  of  the  cars  when 
butted  together  on  the  straight  or  on  a  curve.  There  should 
also  be  sufficient  space  left  for  passengers'  hands  between  hand- 
rails and  adjacent  parts  of  the  car.  All  pins  that  have  to 
stand  tension  should  be  bolts.  Headlights  should  be  of  sub- 
stantial construction.  Trolley  planks  should  be  extended  the 
whole  lengfth  of  the  body,  and  firmly  fixed  to  the  roof.  The 
roof  to  have  alternate  carlines  of  steel  to  withstand  the  strains 
of  the  trolley.  The  roof  seat  legs  should  be  arranged  so  that 
the  fixing  screws  should  )iot  all  come  in  the  same  grain  of  the 
roofing  planks.  No  sharp  points  should  be  left  on  the  grilles. 
Cushions  on  inside  seats  should  not  be  entertained,  as  they 
harbour  filth.  Sand  tubes  should  be  brought  as  near  to 
wheels  as  possible.  All  timber  should  have  two  years'  natural 
seasoning.  For  leading  particulars  as  to  details  we  may  take 
as  follows  ■  The  underframe  is  constructed  of  oak  and  rolled 
steel  sections,  or  entirely  of  oak  with  the  sills  trussed  by 
adjustable  rods;  all  mortises  and  tenons  are  covered  with  white 
lead  before  being  driven  in.  The  floors  are  of  Norway  pine 
boards,  tongued  and  grooved  with  openings  for  access  to  the 
motors.  Slabs  of  hard  wood  are  laid  on  the  floors  for  wearing 
purposes.  The  platforms  are  provided  with  a  step  on  one  side, 
which  is  now  being  arranged  to  fold  up  when  not  in  use,  so 
as  not  to  strike  a  person  when  knocked  down  under  the  car 
before  being  caught  by  the  pick-up  guard.  Some  lines  prefer 
the  platform  to  be  vestibuled  or  closed  in  as  a  protection  to 
the  driver  from  the  weather;  this  is  glazed  and  provided  with 
dropping  lights.  A  collapsible  gate  is  fitted  to  the  platforn? 
if  required.  Staircases  can  be  of  several  types,  the  ordinary, 
improved  ordinary,  reversed,  and  the  double  staircase.  The 
platforms  are  provided  with  brake  gear,  draw  bars,  sand  gear, 
and  gong  pedals.  All  pillars,  etc.,  are  of  ash,  with  panels  of 
mahogany  and  whitewood.  The  roof  is  constructed  of  bent 
ash  and  flat  or  angle  steel  carlines,  the  external  roof  is 
boarded  with  Norway  pine,  the  internal  with  red  deal,  covered 
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externally  with  white  leaded  cotton  duck  canvas,  and  the  ceil- 
ino^  is  in  bird's-eye  maple  veneer.  The  roof  seats  are  of  the 
garden  type,  with  reversible  backs.  The  doors  are  either 
single  or  twin  as  required,  glazed,  and  hung  by  rollers  at  the 
top.  The  roof  railing  is  usually  3  ft.  6  in.  high,  and  is  of  iron 
tubes,  with  sometimes  a  top  rail  of  brass,  all  supported  on 
iron  stanchions.  The  interior  is  paneled  in  oak  and  ash,  witli 
embossed  mouldings  over  the  doors.  The  inside  seats  are 
usually  longitudinal,  and  are  either  of  perforated  veneer  or 
slats  of  oak.    The  space  allowed  per  passenger  is  from  16  to 

17  in.  The  side  windows  are  constructed  as  large  as  possible, 
and  are  of  plate  glass,  there  being  three  eacli  side  in  single- 
truck  cars,  and  four  in  bogie  cars.  The  ventilators  are  of  the 
swinging  joattern  over  the  side  windows.  A  signal  lense  is 
lilted  in  opposite  corners  with  intex-changeable  coloured  signals. 
The  destination  indicators  are  either  lettered  boards  or,  as  is 
now  more  general,  of  a  type  that  can  be  illuminated  at  night. 
There  are  four  sand  boxes,  one  in  each  corner  of  the  car,  with 
rake  valves  connected  to  the  pedal  gear  on  platforms,  and 
provided  with  down  tubes  to  the  rails.  All  material  should  be 
of  first-class  quality,  and  the  painting  and  varnishing  to  a 
carefully  detailed  specification. 

Truck. — Trucks  are  designed  in  three  types,  viz.:  The  single 
four-wheel  truck,  which  does  not  swivel  under  the  body;  the 
maximum  traction  bogie;  and  the  equal  wheel  bogie  truck. 
The  first  mentioned  is  used  under  car  bodies  from  lift,  to 

18  ft.  over  the  body,  or  from  21  ft.  6  in.  to  28  ft.  C  in.  over  the 
platforms.  Tlie  16  ft.  body  with  reversed  stairs  should  not 
have  a  truck  under  it  with  less  a  wheel  base  than  6  ft.,  other- 
wise pitching  will  result.  The  maximum  traction  truck  is  so  called 
by  reason  of  it  being  arranged  for  about  75  per  cent  of  the 
load  being  taken  by  the  driving  wheels,  the  remaining  two 
wheels,  called  pony  or  trailing,  being  of  smaller  diameter, 
viz.,  20  in.  or  22  in.,  so  that  they  may  clear  the  underframe  of 
car  when  the  truck  swings  over,  and  at  the  same  time  allows 
of  the  car  being  carried  lower.  The  shortest  car  that  can  be 
used  with  these  trucks  is  18  ft.  over  body.  The  last  type  of 
truck  has  four  equal  wheels,  and  is  generally  used  for  four 
motor  equipments,  two  motors  per  truck;  this  typi'  can  also 
be  used  as  a  maximum  traction  truck  by  shifting  the  bolster 
over  from  the  centre  towards  one  pair  of  wheels,  if  one  motor 
per  truck  only  is  required.  Truck  side  frames  should  be 
perfectly  square  one  with  the  other,  and  remain  so  in  service,, 
besides  being  well  braced  and  stayed,  otherwise  the  triick,  and 
especially  the  wheel  flanges,  will  suffer.  Frames  should 
consist  of  as  few  parts  as  possible,  and  all  bolts  provided  with 
a  locking  device.  The  spring  base  must  be  long  to  ensure  easy 
riding,  and  two  types  of  springs  preferably  used,  viz.,  elliptical 
between  body  and  frame,  and  coil  between  frame  and  axle 
boxes.  The  axle  boxes  should  drop  out  of  the  horns  without 
dismembering  the  truck,  and  must  ride  easily  in  the  guides. 
The  brasses  which  should  easily  be  brought  out  at  the  front  of 
the  box,  must  be  long  and  have  ample  lubrication  as  well  as 
being  dust  tight;  a  collar  should  be  provided  for  taking  up 
end  thrust.  The  horns  should  have  renewable  wearing  strips 
on  one  side  at  least. 

The  following  table  give  leading  dimensions: 

Single  Truck  for  4  ft.  8^  in.  Gauge. 


Wheel  base   6  ft. 

Length  over  top  plate    15  ft.  7  in. 

Width  over  top  plate    6  ft. 

Width  over  all    6  ft.  65  in. 

Diameter  of  wheels    30  in.  to  33  in. 

Diameter  of  axles   4  in. 

Diameter  of  journals    3^  in. 

Weight    2  tons. 

Maximum  Traction  Truck. 

Wheel  base   4  ft. 

Width  over  all    6  ft.  6J  in. 

Centres  of  frames   5  ft.  9^  in. 

Diameter  of  driving  wheels   30  in.  to  33  in. 

Diameter  of  trailing  wheels   20  in.  to  22  in. 

Diameter  of  drivmg  axle   4  in. 

Diameter  of  trailing  axle   3^  in. 

Diameter  of  journals   3J  in.  aud  3  in. 

Weight    1i  tons. 


Wheels.— Careful  consideration  should  be  given  to  the 
question  of  wheel  diameter,  especially  if  it  is  decided  to  fit 
steel  tyred  wheels.  In  the  United  States  of  America  the 
standard  diameter  is  33  in.,  and  the  wheel  is  of  chilled  cast 
iron.  In  England  the  diameter  is  usually  30  in.;  this  diameter 
is  practically  a  relic  of  horse  traction,  and  an  eft'ort  to  keep 
the  step  as  low  as  possible.  With  30  in.  wheels  there  is  a 
clearance  between  motor  and  top  of  rail  of  about  2f  in., 
but  this  clearance  is  not  maintained  in  the  centre  of  the  track, 
due  to  the  crowning  of  the  paving.  With  chilled  wheels 
it  is  not  possible  to  wear  them  down  to  a  less  diameter  than 


28J  in.  or  28i  in.  on  account  of  getting  beneath  the  chill. 
With  steel-tyred  wheels  the  diameter  sliould  be  greater,  as 
the  tyres  are  2^  in.  thick,  and  allow  a  wear  of  1^  in.  to  IJ  in. 
radially;  if  a  30 in.  wheel  is  used  the  motor  will  be  down  on 
the  track  before  the  full  life  of  the  tyre  has  been  obtained.  A 
steel-tyred  wheel  should  therefore  not  be  less  than  from  31|in. 
diameter  to  33  in.  The  smaller  diameter  is  obtained  thus: 
Take  28if  in.  as  worn-out  chilled  wheel,  and  add  twice  li  in. 
for  steel-tyre  wear.  Though  dearer  at  first  cost,  the  stecl- 
tyred  wheel  comes  out  cheaper  after  a  two  years'  working. 
This  saving  is  entirely  eflected  by  reason  that  the  wheel  centre 
never  requires  renewal.  Whichever  type  of  wheel  is  used  the 
conditions  should  be  considered,  and  a  section  chosen  to  put 
the  rail  on  which  it  will  have  to  run.  Chilled  iron  wheels 
should  be  made  only  from  the  best  grades  of  charcoal  iron, 
should  be  balanced  and  carefully  ground  true  to  '/e4  ^ 
sjaecial  machine,  and  to  prolong  their  life  should  be  re-ground 
as  soon  as  a  difference  in  diameter  ap^iears  between  the  two 
wheels  on  one  axle.  The  guaranteed  life  is  30,000  miles,  but 
there  are  records  of  obtaining  40,000  and  even  close  on  60,000 
miles  with  these  wheels.  The  weight  of  a  30  in.  chilled  wheel 
is  from  300  to  325  lb.  Stecl-tyred  wheels  are  of  two  types,  the 
cast  steel  centre  as  made  by  Hadfields  and  the  pressed  steel 
centre  as  supplied  by  Bakers.  The  first  type  is  of  the  spoke 
pattern,  and  is  of  toughened  cast  steel  of  a  special  grade.  They 
are  capable  of  withstanding  a  test  load  of  50  tons  ajDplied  tu 
the  centre  of  the  boss  without  producing  any  permanent  set, 
and  will  withstand  100  tons  before  breaking  up.  The  second 
type  is  forged  from  selected  scrap  ii'oii  to  the  disc  shape  by 
hydraulic  press.  All  centres  arc  turned  up  perfectly  true  for 
the  rceejotion  of  the  tyre  and  the  boss  bored  and  faced  on  both 
sides.  The  tyres  arc  2^  in.  thick  on  the  tread,  and  are  of  the 
best  quality  English  Siemens-Martin  steel.  The  percentage  of 
carbon  is  very  high,  at  least  0  6  per  cent,  and  consequently 
the  tyres  are  exceptionally  hard,  but  very  tough  and  ductile. 
The  tyre  is  heated  and  shrunk  on  to  the  centre,  and  secured 
there  by  set  screws  or  retaining  rings,  from  side  movement. 
The  complete  wheel  is  then  pressed  on  to  the  a.\le  by  hydraulic 
pressure  of  not  less  than  30  tons,  after  which  it  is  turned  up 
jjerfectly  true  on  side  and  on  the  tread.  The  guaranteed 
mileage  is  usually  60,000  miles,  the  wear  is  usually  ^  in.  on 
the  radius  for  every  5,000  to  6,500  miles  run;  this  has  run  to 
10,000  in  some  districts.  The  weight  of  a  31J  in.  diameter 
steel-tyred  wheel  is  330  lb.  to  370  lb.  The  axles  are  of  similar 
material  as  the  tyres,  but  milder  in  temper,  they  are  cold 
rolled  on  the  wearing  surfaces  after  being  machined  and 
jDolished  so  as  to  compress  the  surface  and  cause  longer  life; 
the  diameter  is  usually  4  in. 

Electrical  Equipment. — The  equipment  for  a  car  consists 
of  the  following : 

Two  25  or  35  horse  power  motors. 

Two  controllers. 

One  set  of  resistances. 

One  automatic  circuit  breaker. 

One  main  switch. 

One  fuse. 

One  lightning  arrester. 
One  set  of  cables. 

One  trolley  standard  with  pole  and  head. 

The  motors  ara  of  the  four-pole  enclosed  type,  hung  on 
the  axle  of  two  bearings,  and  from  the  truck  by  a  bar  supported 
by  draw  and  recoil  springs;  the  gearing  is  single  reduction. 

The  control  is  that  known  as  series  parallel. 

The  trolley  standard  is  provided  with  an  internal  spring 
under  compression,  and  the  trolley  head  is  of  the  swivelling 
pattern. 

The  current  supply  is  from  trolley  through  main  switch  at 
one  end  of  car,  to  circuit  breaker  at  the  other,  then  to  fuse 
(with  tap  off  to  lightning  arrester)  and  into  the  common  supply 
to  both  controllers;  from  the  controllers  the  necessary  con- 
nections are  made  to  the  resistances  and  motors. 

The  lighting  is  generally  by  two  or  three  circuits  of  five 
lamps  in  series,  distuributed  as  follows: 

Two  dash. 
Two  canopy. 
Two  signal. 

Four  or  six  inside  as  required. 
The  remainder  to  make  up  a  12  or  17  light  equipment,  arranged 
in  roof  lights  and  destination  indicators.  The  bell  installation 
is  usually  one  bell  on  each  platform,  one  conductor  push  on 
each  platform,  one  push  at  the  head  of  each  staircase,  aud 
four  or  six  pushes  inside,  one  two-way  switch  and  one  battery 
of  three  cells. 

The  trolley  earthing  has  generally  been  effected  by  con- 
necting the  non-current  carrying  part  to  earth  through  two 
250  volt  red  lamps,  which  will  therefore  light  up  when  a  ground 
is  on  the  standard,  thus  drawing  the  attention  of  the  driver 
or  conductor  to  the  fact:  A  later  method,  much  in  favour  by 
the  Board  of  Trade,  is  to  earth  the  standard  direct  through  a 
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switch  which  is  closed  by  the  blowing  of  a  light  ixise,  a  con- 
iiectiou  at  the  same  time  being  made"  so  that  the  battery 
current  actuates  the  driver's  bell,  which  again  causes  attention 
to  be  directed  to  the  earth  on  the  car. 

It  is  hoped  that  the  above  short  description  may  liave  some 
few  points  of  interest  for  the  younger  members  of  this  society 
who  may  not  have  had  the  opportunity  of  gathering  such 
information  as  is  given.  The  author  here  wishes  to  express 
his  thanks  to  those  firms  who  have  so  kindly  supplied  him 
with  illustrations,  amongst  these  being  Messrs.  Milues,  the 
Brush  Company,  and  the  B.T.H.  Company. 


A  NEW  WHITEWASHING  MACHINE. 


The  accompanying  illustration  shows  a  new  type  of  white- 
washing machine  recently  put  on  the  market  by  Messrs. 
Wallach  Bros.,  57,  Gracechurch  Street,  Loudon,  E.C. 
There  are  several  styles  manufactured  in  more  or  less  port- 
able forms,  that  shown  being  "style  K."  The  advantage  of 
such  a  piece  of  apparatus  is  that  a  general  clean-up  can  be 
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Fio.  1 

accomplished  not  only  in  far  less  time,  but  also  much  more 
thoroughly  and  satisfactorily,  as  all  recesses,  crevices,  and 
obscure  corners  are  reached,  which  is  impossible  with  a 
brush.  Besides  these  advantages,  others,  even  more  obvious, 
need  hardly  be  mentioned,  such  as  the  rapid  rate  at  which 
surfaces  can  be  covered  with  but  few  hands,  and  the  neces. 


Fig.  2. 


sity  of  far  less  scaflPolding,  ladders,  (fee,  besides  the  exemp- 
tion from  the  purchase  of  brushes — a  not  inconsiderable 
item.  A  general  view  is  shown  in  fig.  1,  whilst  in  fig.  2  is 
shown  a  section  from  which  the  working  ari'angements  can 
be  traced  out.  The  tank  is  composed  of  galvanised  iron, 
and  the  pump  part  of  brass.  The  agitator  keeps  the  white- 
wash or  other  liquid  in  constant  motion  while  working  the 


machine.  The  type  shown  has  a  capacity  of  seven  gallons, 
and  one  man  can  pump  and  spray,  maintaining  a  pressure  of 
100  to  125  lb.  This  enables  one  man  to  do  the  work  of 
five  other  men. 


SYSTEMISING   DRAWING  OFFICE 
STANDARDS. 

IV. — Crank  Shafts,  Piston  Kods,  Connkcting  Rods,  Levbr.s, 
AND  Small  Work. 

Before  drawing  up  a  standard  drawing-office  list  for  cranks 
and  crauk  shafts,  a  type  of  craiik  and  inn  must  be 
fixed  upon.  The  design  of  the  pin  will  need  to  be  made 
to  suit  the  standard  type  of  comiec ting-rod  end.  The 
diauieter  and  depth  of  crank,  crank  head,  and  boss  can 
be  giveii  proportionately  to  the  diameter  of  shaft  neck. 
I'he  particulars  for  the  shape  of  craiili  must  be  given 
according  to  the  design  required ;  but  if  more  than  one 
type  of  crajik  is  manufactured  a  separate  standard  list 
should  be  kept  for  each,  giving  all  the  necessary^  particulars 
for  making  the  cranks,  including  the  class  of  material  to 
be  used,  amount  to  be  allowed  for  shrinkage,  particulars 
of  keys  and  key  beds,  showing  round  comers  in  same 
when  square  or  rectangular  keys  are  employed, 
and  where  turned  keys  are  used,  special  note  should 
be  made  of  the  material  to  be  employed  for  making  them, 
of,  and  the  formation  of  air  groove  to>  be  cut  in  them. 
All  radii  in  the  pin,  corners  of  key  beds,  shaft  necks,  and 
bosses  must  be  given,  and  should  be  made  smaller  than 
those  given  on  the  pedestal  standard,  so  as  to  ensure  the 
bearing  being  clear  on  the  radius.  The  amount  of  end 
play  allowed  in  the  crank  pin  and  shaft  neck  should  be 
given  for  each  diameter  of  same;  also  the  standard  rule 
for  fixing  the  diameter  and  length  of  crank  pin,  and  shaft 
neck,  giving  the  inaximmn  stress  allowed  upon  same,  which 
maximum  is  orily  intended  to  be  of  use  when  reporting  upon 
the  safety  of  existing  engines  to  stand  an  increase  of  load. 
The  diameter  and  length  of  body  and  boss  of  shaft  must 
be  fixed  to  suit  difl'erent  centres  of  engines.  A  separate 
standard,  sho'wing  the  design  of  crank-pin  oiler  employed, 
and  the  preparations  required  on  the  pin  for  same,  is 
necessary,  because  in  many  cases  where  more  than  one  type 
are  used  to  suit  the  requirements  of  different  engines  it 
cannot  be  shown  upon  the  crank  standard  without  confusion. 

For  the  crank  shafts,  cranks,  and  pin  a  number  of  printed 
shop  order  forms,  similar  in  design  to  that  shown  in  fig  1 
for  pipes,  but  having  ai  sketch  of  crank  and  shaft,  with  all 
dimension  lines  for  same  printed  on,  will  then  only  require 
to  be  filled  in  by  the  draughtsman  tO'  be  ready  for  the 
workshops. 

For  the  crosshead,  including  slippers,  the  standard  list 
should  state  of  what  these  parts  are  respectively  to  be 
made,  giving  the  standard  rule  for  fixing  the  proportions  of 
the  piston-rod  socket  and  cotter,  with  amount  of  taper 
and  draw  allowed  in  same;  side  play  in  cotter  hole,  with 
directions  if  the  cotter  is  fitted  with  safety  pin,  and 
particulars  of  this  pin  ;  the  standard  rule  for  diameter  and 
length  of  crosshead  centre,  and  method  of  securing  same 
to  crosshead;  if  secured  by  a  nut,  details  of  the  thread, 
nut,  and  pin  end,  showing  pi'eparations  for  indicating  gear 
attachment  and  oUing  attachment,  if  the  lubrication  is 
effected  through  the  pin.  All  radii  required  on  pin 
should  be  shoAvn,  and  size  given  for  same ;  also  particulars 
for  brasses,  giving  mixture  of  metal  for  making  same,  with 
details  of  oil  holes  and  gutters  and  radii  required.  For 
the  list  of  standard  connecting  rods  similar  lines  should 
be  followed  out,  showing  full  details  of  rod  ends  and  method 
of  adjusting  the  brasses.  All  the  valve  gear,  levers, 
spindles,  coupling  rods,  and  pins  should  be  drawn  up  in 
detail  upon  similar  standard  lists,  showing  details  of  rod 
ends  for  adjustable  rods,  with  details  of  threads  and  prepara- 
tions for  lubricating.  The  method  adopted  for  securing 
pins  in  levers  must  be  clearly  stated,   giving   the  limit 


108  THE    PRACTICAL    ENGINEER.  [January  22,  1904 


allowed  iii  fractional  parts  uf  an  inch  for  driving,  pressing, 
or  shrinking  tits.  The  use  of  pi-inted  shop  order  sheets 
with  these  standard  lists  will  then  be  found  to  be  all  that 
is  necessary. 

A  standard  list  and  a  nuniber  of  standard  tracings  with 
all  dimension  lines  on,  and  those  figures  which  are  allowed 
to  vary  left  blank,  will  be  required  for  the  valves,  bridles, 
covers,  and  daslipots,  one  of  each  size  of  gear  being  required, 
as  the  only  variations  allowed  must  be  in  the  centres. 

MlLLWRIGHTlNG. 

In  connection  with  general  millwrights"  work,  a  number 
of  standard  lists  will  require  to  be  drawn  u\),  giving  standard 
sizes  for  jjedestals,  with  full  information  for  lubricating 
and  oil  drippers  (the  pi-evention  of  drops  of  oil  falling  from 
the  fixing  onto  the  work  and  machinery  below  is  of  the 
utmost  importance);  the  mixture  of  nietal  for  steps,  with 
details  of  same  if  bored  or  hand  fitted,  in  pairs,  or  with 
shell  ca.ps,  and  the  case  in  which  each  class  of  pedestal 
is  tO'  be  used ;  particulai's  of  floats  or  lockings  and  pack- 
ings, stating  material  of  which  they  are  mad© — ^if  of  wood 
what  sort  of  wood,  hard  or  soft ;  a  list  for  hangers,  carefully 
designed,  so  that  any  alteration  from  beam  to  centre  of 
shaft  may  be  accommodated  without  cutting  the  pattern 
(this  can  effectually  be  contrived  for  both  hangers  and  pillai- 
brackets  by  designing  the  jjatterns  so  that  the  facings  are 
able  to  be  moved  in  position  ori  the  pattern,  and  in  the 
case  of  brackets  the  shelf  part  should  be  capable  of  fitting 
to  various  sizes  of  clips  or  sole  plates) ;  a,  list  for  flange  and 
muff  couplings,  showing  what  jigs  aaid  templets  are  to  be 
used  for  drilling  and  key-bedding  the  same ;  particulars 
of  shaft  ends,  with  couplings,  bosses,  or  ends  when  such 
are  used ;  pulley  aaid  wheel  bosses,  with  particulai's  of  key 
beds  and  floats;  collars  for  collar  necks,  with  all  radii 
and  grooves  to  brealv  the  flow  of  oil  along  the  shaft; 
standard  expansion  boxes,  and  cases  in  which  they  are  to  be 
used ;  wall  boxes,  with  preparation  for  lifting  caps  in  the 
lai'ge  sizes;  arrangement  for  draining  waste  oil  froan  same, 
and  for  fitting  doors  when  required ;  a  standard  for  rope 
di  iving  pulley,  grooves ;  a  standard  for  gallows  pulleys, 
with  beams  for  carrying  them,  showing  method  employed 
for  adjusting  the  angle  of  pulleys,  and  way  of  lubricating 
and  preventing  the  drip  of  waste  oil ;  a,  standard  list  for 
spur,  bevel,  and  other  toothed  driving  wheels  used,  giving 
rule  for  setting  out  the  foimation  of  teeth,  clearance 
allowed  for  cast  and  cut  teeth,  strength  of  metal  in  boss 
arms  and  rim,  which  rules  are  only  intended  to  be  a,  direct 
proportion  given  from,  say,  the  pitch,  in  order  to  keep  the 
wheel  blocks  and  boards  as  uniform  as  possible. 

Froin  the  foi'egoing  article  it  will  be  gathered  that  the 
pi'inciple  upon  which  tliis  system  is  based  lies  in  the 
establishment  of  a  permaaient  list  of  very  complete  standai'd 
lists  and  drawings  for  the  drawing  office  use  only,  these 
to  contain  so  much  information  upon,  every  detail  in 
connection  with  that  part  of  the  work  with  which  they 
deal,  that  the  draughtsman  is  enabled  tO'  draw  out  a  general 
arrangement  plan  of  the  engine  or  otlier  part  to  as  laige 
a  scale  as  the  use  of  lai'ge-sized  sheets  of  papei'  will  allow 
with  convenience,  without  complicating  the  drawing  by 
showing  details  of  the  parts.  By  this  means  ai  clear  drawing, 
showing  all  the  centres  of  shaft  necks,  crosshead,  cylinders, 
air  pump,  valve  boxes,  and  spindles;  thickness  of  piston, 
with  amount  of  clearance  at  each  end  of  cylinder ;  centimes 
of  eccentrics  and  rods,  -with  all  lengths  of  rods  and  levers, 
strokes,  and  travels;  diameter  of  wheel,  with  number  of 
arms  and  type  of  rim  ;  size,  position,  and  number  of  pipe 
branches,  stating  for  what  pipes  they  are  provided ;  full 
jiarticulars  as  to  size  and  effciency  and  power  of  engine,  with 
boiler  pressure,  temperature  of  injection  water,  and  asmucli 
information  as  can  be  O'btained  is  produced,  and  from  which 
the  standard  shop  prints  and  sheets  are  to  be  filled  up 
for  the  variable  dimensions,  which  are  to  be  kept  strictly 
within  the  fixed  limit  for  them,  in  order  to  allow  for  the 
diffei'ences  in  requirements  of  the  engines  to  be  made. 


INVENTIONS  OF  THE  WEEK. 

By  Marks  and  CiiEiiK,  T/ie  J'rtutical  EiujiiunT  Patent  Agency, 
18,  Southampton  Buildings,  Chancery  Laue,  London,  W.C.; 
30,  Cross  Street,  Manchester;  and  13,  Temple  Street, 
Birmingham. 

The  first  date  given  after  the  nvmber  of  each  specification  ts  the  date 
of  application.  The  second  date  is  that  of  the  advertisement  of 
acceptance  of  the  complete  specifications. 

The  following  accepted  specifications  were  advertised  on  the  date 
mentioned,  and  within  two  months  of  such  date  any  person  properly 
interested  can  oppose  the  sealing  and  grant  of  the  patent  by  giving 
formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  specification  herein  referred  to,  or  of  any  other  published 
patent  specification,  will  be  forwarded  post  free  for  one  shilling  upon 
application  being  sent  to  Messrs.  Marks  and  Clerk  at  either  of  the 
above  addresses. 

Mechanism  for    Converting    Reciprocating  into 

Rotary  Motion.  Haoen.  No.  -27654,  of  15th  December,  1902. 
Ad.  of  ac.  December  23rd,  1903. — This  invention  relates  to 
mechanism  for  converting  reciprocating  or  oscillating  motion 
into  rotary  motion,  comprising  a  driving  disc  mounted  upon 
the  shaft  to  be  rotated,  and  formed  with  an  annular  groove 


Specification  No.  27604,  of  190-2. 


or  grooves  in  which  engage  lateral  lugs  on  one  or  more  pawls 
adapted  to  be  engaged  on  their  inner  ends  by  ratchet  teeth, 
carried  by  the  reciprocating  lever  or  levers,  the  arrangement 
being  such  that  on  the  forward  stroke  the  pawls  are  tilted  to 
cause  their  lugs  to  grip  within  the  grooves  to  rotate  the  disc, 
but  on  the  retin-n  stroke  they  retiu-n  to  their  normal  position, 
sliding  freely  in  the  grooves. 

Rotary  Engines.  Pine.  No.  28287,  of  22nd  December,  190'2. 
.\d.  of  ac,  December  23rd,  1903. — This  invention  co.isists  of, 
in  a  rotary  engine  of  the  anntilar  chamber  type,  arranging  a 


Specification  No.  28'287,  of  190'2 

pairs  or  pairs  of  vanes  within  the  annular  chamber,  both  adapted 
to  revolve  about  the  same  centre  of  rotation,  introducing  the 
motive  fluid  between  each  pair  of  vanes,  and  then  convertnig 
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the  tendency  of  the  vaiics  to  separate  in  opposite  directions, 
to  jHodnce  a  positive  movement  in  one  and  the  same  direction 
by  arranging  the  resistance  to  movement  of  one  vane  in  one 
direction  at  "the  instant  of  impulse  to  be  greater  than  that  of 
the  other  vane  in  the  other  direction. 

Clutch  Mechanism-  Wills  and  Evans.  No.  1100,  of  16th 
January,  1903.  Ad.  of  ac,  December  23rd,  1903.— This  inven- 
tion relates  to  a  clutch  mechanism  for  coupling  rotatable  parts, 
and  is  particularly  adaptable  to  geared  power  presses.  The 
clutch  mechanism  comprises  a  shaft  provided  with  two  longi- 
tudinal abutments,  a  sleeve  arranged  to  rotate  freely  on  the 
shaft  against  one  of  the  abutments,  and  which  has  upon  it 


Specification  No.  1100,  of  1903. 


one  or  more  driving  inclines,  a  slidable  collar  rotating  with 
the  shaft,  and  having  upon  it  one  or  more  driving  inclines  the 
counterpart  of  the  incline  or  inclines  on  the  sleeve,  and  means 
for  actuating  the  collar  and  for  constituting  a  removable  rigid 
link  or  coupling  piece,  or  a  number  thereof,  between  the  said 
collar  and  other  abutment  on  ^he  shaft  and  rotating  with  the 
shaft. 

Hand  Brakes  of  Railway  Vehicles.    Laycock.  No. 

1611,  of  23rd  January,  1903.  Ad.  of  ac,  23rd  December,  1903.— 
This  invention  relates  to  means  for  operating  the  wheel  brakes 
of  a  railway  vehicle  from  either  side,  the  combination  with 


Specification  No.  1611,  of  1903. 


hand  levers  H,  cross  shaft  A,  and  loose  push-rod  tumbler  B, 
of  an  actuating  arm  G,  operated  directly  by  the  hand  levers, 
and  acting  against  a  pivoted  lever  E,  which  through  a  con- 
necting link  I)  actuates  the  i>ush-rod  tumbler  and  brakes. 

Pressure    and    Vacuum    Gauges.     Sch.ufeb  and 

BUDENBEEG       LIMITED,      AND       SmITH.         No.     3400,      of  13th 

February,  1903.  Ad.  of  ac,  23rd  December,  1903. — This  inven- 
tion relates  to  the  construction  of  a  pressure  or  the  like  gauge 
for  use  on  moter  vehicles,  etc.,  having  its  tube,  diaphragm, 
or  other  equivalent  part  connected  therewith  immersed  in  or 
covered  by  a  suitable  liquid,  such  as  glycerine,  the  object 
being  to  ensure  a  steady  indication  of  the  needle,  unaffected 
by  the  vibration  of  the  vehicle. 

Internal-combustion  Engines.     Moxon.   No.  1808,  of 

26th  January,  1903.  Ad.  of  ac,  23rd  December,  1903.— This 
invention  consists  of  the  method  of  introducing  the'  combustible 
mixture  into  the  cylinder  of  an  internal-combustion  engine  by 
drawing  the  charge  of  oil  together  with  part  of  the  charge 


of  air  through  a  vaporiser  open  at  one  end  to  the  atmosphere, 
and  admitting  the  mi.xture  of  vapour  and  air  together  with 


Specification  No.  1S08,  of  1003. 

the  main  body  of  the  charge  of  air  into  the  cylinder  through 
a  common  valve. 

Roller  Bearings.  Houldsworth.  No.  3519,  of  HtbiFebruary, 
1903.  Ad.  of  ac,  23rd  December,  1903.— This  invention  relates 
to  a  complete  self-contained  roller  bearing,  consisting  of  an 
internal  ring  and  a  larger  external  ring,  the  annular  space 


Fia.  1.  Fig.  2. 

Specification  No.  3519,  of  1903. 

between  such  rings  being  occupied  by  a  ring  of  rollers,  each 
alternate  roller  having  end  collars,  which  serve  to  prevent 
displacement  of  the  rollers  and  rings,  and  to  guide  the  rollers 
and  maintain  them  in  a  true  exial  line  coinciding  with  the 
shaft  or  axle. 

Automatic  Relief  Valves  for  Locomotive  and  other 
Cylinders  and  Steam  Chests.   Drummond  and  Drummond. 

No.  6890,  of  25th  March,  1903.  Ad.  of  ac,  23rd  December, 
1903. — This  invention  relates  to  an  automatic  relief  valve  for 


Specification  No.  CS90,  of  1903. 


cylinders  and  steam  chests,  consisting  of  the  combination  with 
a  valve  closing  against  a  seat  in  its  casing  by  pressure  of  the 
cutflowing  fluid  of  a  spring  arranged  to  normally  hold  the 
valve  open,  and  a  screw-threaded  plug  for  adjusting  the  pres- 
sure of  the  spring. 

Joint  Making  Packing.  Miner.  No.  1S360,  of  -iSth 
August,  1903  (date  claimed  under  International  Convention, 
13th  February,  1903).  Ad.  of  ac,  23rd  December,  1903.— This 
invention  has  for  its  object  to  provide  a  new  packing  material 
adapted  to  be  used  as  a  gasket  for  forming  tight  joints  such 
as  are  used  in  steam,  hydraulic,  and  pneumatic  service,,  and 
in  which  the  exposed  edge  or  edges  arc  j^rotccted  from  wear 
or  other  injury,  and  also  from  forming  a  support  or  place  of 
lodgment  for  foreign  substances.      The  packing  material  is  a 
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woven  fabric  having  apertures  therein,  ribs  or  portions  of 
greater  thickness  formed  in  the  body  at  the  inner  edge  and 
outer  sides  of  the  apertures,  covering  or  binding  extending 


Specification  No.  1S300,  of  1903. 


around  one  edge  of  the  body  and  enclosing  one  of  the  ribs, 
and  having  the  edges  engaging  the  body  in  the  rear  thereof. 

Shaft  Hangers,  Cresson.  No.  24383,  of  10th  November, 
1003.  Ad.  of  ac,  23rd  December,  1903.— This  invention  rehites 
to  a  shaft  hanger,  consisting  of  the  combination  of  a  base 
having  a  forked  end,  a  head  for  the  shaft  bearing  comprising 


Specification  No.  243S3,  of  1903. 

an  open  frame  made  of  overlapjnng  separable  parts,  and 
removably  attached  at  its  sides  to  the  forks  of  the  base,  con- 
Jiections  betweei  the  frame  and  forks  whereby  the  frame  can 
be  adjusted  vertically  on  the  forks,  and  a  shaft  bearing  movably 
mounted  in  the  head. 


LAUNCHES  AND  TRIAL  TRIPS. 


Sherwood- — On  January  9tli  the  now  steamer  Sherwood, 
built  by  the  Sunderland  Shipbuilding-  Company  Limited,  pro- 
ceeded on  her  official  trial.  The  principal  dimensions  of  the 
vessel  are:  Lengtli  230  ft.,  breadth  36ft.,  depth  17ft.  2-;  in. 
Tlie  vessel  carries  2,000  tons  dead  weight,  and  is  a  typical 
collier.  The  main  engines  arc  by  the  Nortli-Eastern  Marine 
Knginccrino  t'nmpany  Limited,  Sunderland,  and  have 
cylinders  19  in.,  31  in.,  and  51  in.,  by  33  in.  stroke,  stenn  being 
supplied  by  a  large  boiler  working  at  a  pressure  of  160  lb.  per 
sfiuarc  inch.  After  proceeding  to  sea  a  run  of  severel  hours 
continuous  steaming  was  made,  when  a  mean  speed  of  about 
9^  knots  per  houi-  was  obtained,  everything  working  without 
a  hitch,  and  to  the  entire  satisfaction  of  all  on  board.  The 
vessel  is  built  to  the  order  of  Messrs.  Wm.  France,  Fenwick, 
and  C'ompanjf.  of  London. 

^  Sandyford.— On  January  9th  the  steel  screw  steamer 
Sandyford  left  the  Wear  for  her  official  trial  trip.  This  vessel 
has  been  built  by  Messrs.  John  Priestman  and  Co.,  Ca.stletown 


Yard,  Sunderland,  to  the  order  of  Messrs.  Sandy  Simpson  and 
Co.,  Newcastle,  and  is  of  the  following  dimensions:  length 
336ft.,  breadth  48  ft.,  depth  moulded  26  ft.  Engines  of  the 
triple-expansion  type  have  been  supplied  by  Messrs.  Riehard- 
.s-n  Westgarth  Limited,  Scotia  Engine  Works,  Sunderland, 
having  cylinders  25  in.,  45  in.,  and  67  in.  diameter,  with  a 
45in.  stroke.  Two  large  boilers  by  the  same  firm  supply 
steam  at  a  pressure  of  160  lb.  per  square  inch.  The  result  of 
the  trial  trip  showed  that  the  satisfactory  speed  of  over  11 
knots  had  been  obtained  with  full  bunkers  and  in  ballast  trim. 

Manchester  Port.— On  January  llth  the  large  steel  screw 
steamer  Manchester  Port  proceeded  on  her  official  trial  trip 
in  Hartlepool  Bay.  The  vessel  is  372  ft.  in  length.  She  has 
been  built  to  the  order  of  the  Manchester  Liners  Limited, 
Manchester,  by  Messrs.  Furness,  Withy,  and  Co.  Limited, 
and  is  a  duplicate  of  the  Manchester  Mariner,  now  fitting  out 
at  the  same  shipyard.  She  has  a  total  capacity  of  376,000 
cubic  feet.  The  machinery,  which  has  been  suijplicd  and 
htted  by  Messrs.  Richardson,  Westgarth,  and  Co.  Limited, 
Sunderland,  ran  very  satisfactorily  throughout  the  trial,  a 
mean  speed  of  12^  knots  being  obtained.  The  sizes  of  the 
cylinders  are  25  in.,  42  in.,  72  in.  by  48  in.  stroke,  with  three 
boilers,  14  ft.  4^  in.  by  JO  ft.;  1801b.  pressure. 

Manchester  Merchant.— The  steamer  Majichester  Mer- 
chant, built  by  the  Northumberland  Shipbuilding  Company 
Limited,  Howdon-on-Tyiie,  to  the  order  of  the  Manchester 
Liners  Limited  Manchester,  for  their  Philadelphia  and  Man- 
chester service,  left  the  Tyne  for  her  trial  trip  on  January 
14th.  The  vessel  is  of  the  spar  deck  type,  dimensions  373  ft. 
over  all  by  48  ft.,  breadth  extreme  by  30  ft.  10  in.  D.M.,  built 
to  the  highest  class  at  Lloyd's,  spar-deck  rule,  under  special 
survey,  and  has  poop,  bridge,  and  top-gallant  forecastle. 
Am2>le  accommodation  has  been  provided  in  steel  houses  on 
the  bridge  deck  for  captain,  officers,  engineers,  etc.,  while  the 
ciew  have  spacious  accommodation  under  the  forecastle. 
Arrangements  are  made  for  the  carriage  of  cattle,  with  fittings, 
in  the  'tween  decks  rnd  on  deck,  with  a  complete  system  of 
water  service  fore  and  aft.  Special  attention  has  been  paid 
to  the  loading  and  discharging  gear,  and  a  complete  outfit 
of  eight  powerful  winches  has  been  supplied,  and  a  large 
number  of  cargo  derricks  lifted  on  extended  entablatures  on 
the  masts  have  been  arranged  for  to  enable  exceptionally 
expeditious  handling  of  cotton  or  other  cargo;  also  a  20  ton 
derrick,  the  vessel  being  also  adaj>table  for  general  trade  if 
required.  Powerful  steam  steering  gear  has  been  supplied. 
The  vessel  will  carry  7,000  tons  dead  weight,  and  water  ballast 
will  be  carried  in  cellular  double-bottom  and  after  peak  tank. 
The  machinery  is  specially  designed  for  heavy  Atlantic  service, 
and  a  large  multitubular  donkey  boiler,  winch  condenser,  etc., 
have  been  fitted,  also  a  complete  electric-light  installation. 
The  vessel  has  been  built  to  the  Manchester  Liners  special 
requirements  and  S2>ecification  both  as  regards  hull  and 
machinery,  and  cargo  appliances.  This  is  the  fifth  steamer 
built  by  the  Northumberland  Shipbuilding  Company  Limited 
lor  the  same  owners.  During  the  trial  the  engines  worked 
smoothly  and  satisfactorily  in  every  way,  a  speed  of  12i  knots 
lieing  easily  attained. 

Hartlepool- — The  stc.'mship  Hartlepool,  built  by  Messrs. 
Ropner  and  Son,  of  Stockton,  has  just  made  her  official  trial 
trip  in  the  Tees  Bay.  The  steamer  has  been  built  to  the  order 
of  the  Pool  Shipping  Company  Limited,  West  Hartlepool  (of 
which  company  Messrs.  R.  Ropner  and  Comjiany  are  managers). 
The  engines  are  by  Messrs.  Blair  and  Company  Limited,  on 
the  triple-e.xpansion  principle,  of  about  1,600  indicated  horse 
]iower,  with  the  working  pressure  at  180  lb.  per  square  inch. 
Tlie  vessel  had  a  satisfactory  trial  trip,  and  attained  a  speed 
of  11  knots  loaded. 


NAVAL  NOTES. 
Additions  to  Bbitish  Navy  in  1903.- — The  additions  made 
to  the  fighting  strength  of  vessels  commissioned  to  the  British 
Navy  during  the  2>ast  year  are  very  formidable,  for,  excluding 
torpedo  craft,  14  ships  have  hoisted  the  pennant,  as  compared 
with  15  in  1902  and  23  in  1901.  The  tonnage  this  year  is 
149,340,  while  the  indicated  horse  power  is  262,800.  The 
ships  com  missioned  in  1902  made  up  collectively  138,250  tons, 
while  those  of  1901  totalled  72,730.  The  armament  of  the  ships 
may  be  regarded  as  indicating  the  power  of  attack,  and  thus 
it  is  interesting  to  note  that  this  year's  newly-commissioned 
ships  had  in  all_20  12  in.  guns,  four  9'2  in.  weapons,  106  6  in. 
quick-firers,  and  239  smaller  weapons.  This  year's  list,  as  in 
the  previous  year,  inchides  five  battleships,  all  of  the  Duncan 
class;  the  sixth,  and  last,  the  Cornwallis,  remaining  to  be 
commissioned.  These  vessels  are  of  14,000  tons,  and  are  the 
fastest  in  the  British  Navy,  their  speed  being  19  knots.  To 
attain  this  additional  knot  or  half  a  knot  over  the  speed  of  their 
immediate  predecessors,  it  was  decided  not  only  to  reduce  the 
displacement  from  the  15,000  tons  of  previous  ships,  but  also  to 
make  the  broadside  armour  7  in.  thick  instead  of  9  in.  This 
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enabled  more  weight  to  be  given  to  macliinery,  briuging  the 
power  up  to  18,000  indicated  horse  power  or  1'28  indicated  horse 
power  per  ton,  as  comjjared  with  1  indicated  horse  power  p^r 
ton  in  immediately  preceding  vessels.  The  armament  continued 
the  same — four  12  in.  weajMus  in  barbettes,  with  12  6  i;i.  quick- 
firers  distributed  in  six  casemates  on  eacli  broadside,  with  IS 
smaller  guns.  Seven  new  armoured  cruisers  have  been  com- 
missioned, with  the  result  that  the  cruiser  squadron  has  been 
strengthened,  and  is  now  not  only  the  most  powerful,  but  the 
fastest  fleet  in  the  world,  all  of  the  ships  having  a  full-power  speed 
of  2-3  knots,  and  all  of  them  with  Gin.  or  4  in.  armour  of 
specially  hardened  type  on  a  broad  belt  at  the  water  line.  The 
ships  commissioned  this  year  include  the  Drake  and  the 
Lsviathau,  of  14,100  tons,  with  engines  of  30,000  indicated 
horse  power.  Each  of  these  vessels  has  a  6  in.  belt  and  two 
9'2in.  guns,  16  6  in.  quick-firers,  with  17  smaller  weapons. 
The  five  other  cruisers  commissioned  are  the  Kent,  Bedford, 
Monmouth,  Donegal,  and  Berwick,  all,  with  the  first  exception, 
built  on  the  Clyde.  These  vessels  are  of  9,800  tons  and  22,000 
indicated  horse  power.  They  mount  14  of  the  6  in.  quick-firing 
guns,  and  19  smaller  weapons.  The  remaining  two  ships  com- 
missioned  during  the  year  were  the  sloops  Merlin  and  Odin, 
which  have  been  sent  to  keep  watch  amongst  the  Isles  of 
Oceania. 

H.M.S.  Diamond.— The  third-class  cruiser  II. M.S.  Diamond 
was  successfully  launched,  on  January  6th,  at  the  works  of 
Cammell,  Laird,  and  Company  Limited,  Birkenhead.  This  is 
the  first  vessel  which  has  been  launched  since  the  amalgamation 
of  the  firms  of  Charles  Cammell  and  Company  Limited  and 
Laird  Brothers  Limited.  Mr.  Laird,  who  presided,  alluded  to 
the  advantages  which  would  accrue  from  the  combination, 
and  stated  that  for  the  British  Navy  alone  during  recent  years 
their  firm  had  received  orders  for  more  than  40  vessels,  liaviuo 
an  aggregate  value,  when  completed,  of  seven  and  a  half  million 
sterling.  Their  portion  of  the  work  amounted  to  not  more 
than  five  millions,  the  remainder  representing  the  cost  of  the 
armour,  armament,  and  equipment,  which  it  would  now  be  in 
the  power  of  the  combined  firm  to  supply,  in  adcUtion  to  retain- 
ing in  the  business  the  intermediate  profits  paid  out  on  much 
of  the  material  used  in  the  construction  of  hulls  and  machinery. 

H.M.S.  Roxburgh  .—The  London  and  Glasgow  Engineer- 
ing and  Shipbuilding  Company  Limited,  Govau°  launched  on 
the  19th  inst.  H.M.S.  Roxburgh,  which  is  the  third  of  the 
three  County  cruisers  entrusted  to  them  by  the  Admiralty 
for  construction.  The  Roxburgh  is  of  the  improved  County 
class,  and  similar  to  H.M.S.  Devonshire,  at  present  building 
at  Chatham  Dockyard.  The  following  are  the  general  dimen''- 
sioiis  of  the  vessel:  Length  between  perpendiculars  450ft., 
breadth  moulded  68  ft.  6  in.,  depth  (moulded)  to  upper  deck 
38  ft.  6  in.,  load  draught  mean  24  ft.  9  in.,  disi>lacement  at  load 
draught  10,700  tons,  indicated  horse  power  21,000,  speed  22^ 
knots.  The  armour  belting,  which  is  6  in.  thick,  and  of 
specially  hardened  steel,  extends  from  the  lower  to  the  main 
deck  at  the  sides  for  a  distance  of  about  250  ft.  amidships  in 
the  way  of  the  machinery  spaces  and  magazines.  At  the 
forward  end  the  armour  is  reduced  to  4iin.,  and  extends  for 
about  50  ft.,  and  thence  to  the  stem  the  sides  are  protected 
by  nickel  steel  plates  2  in.  thick,  the  bottom  edges  of  which 
are  carried  down  forward  in  line  with  the  protective  turtle- 
back  deck,  giving  additional  stift'ening  for  ramming  purposes. 
The  armament  will  consist  of  two  7^5  in.  breech-loading  quick- 
firing  guns  of  the  latest  pattern,  mounted  in  barbettes,  one 
on  the  forecastle  and  one  on  the  upper  deck  aft;  ten  6  in. 
breech-loading  quick-firing  guns  in  casemates  on  the  broad- 
sides (four  of  which  can  be  trained  right  ahead  and  four  riglit 
astern) ;  two  12-pounder  quick-fii-ing  guns,  twenty-tln-ee 
3-pounder  quick-firing  gun.s,  and  two  Ma.xim  guns,  and  two 
submerged  broadside  torpedo  tubes.  The  barbettes  and  ease- 
mates  are  of  specially  hardened  steel  6  in.  in  thickness.  Tlie 
machinery,  which  will  be  supplied  by  the  builders,  consists  of 
two  sets  of  triple-expansion  engines,  each  set  arranged  in 
pairs,  having  the  cranks  of  each  pair  directly  opposite 
to  each  other,  and  the  cranks  of  the  forward  pair  placed  at 
right  angles  to  those  of  the  aft  pair.  The  diameters  of  the 
cylinders  and  the  order  of  their  positions  from  for'.vard  arc- 
low  in-essure  73i  in.,  high  pressure  4U  in.,  indicated  pressure 
Oojin.,  low  pressure  73i  in.,  all  having  a  stroke  of  t2in.  All 
the  cylinders  are  fitted  with  steam  jackets.  The  liners  of  the 
high  pressure  and  indicated  pressure  cylindeis  are  of  forged 
steel,  those  for  the  low  pressure  cylinders  being  of  cast  iron. 
There  are  four  large  condensers,  which  serve  for  the  main  and 
auxiliary  engines.  Each  of  the  condensers  is  fitted  with  sluice 
valves  on  the  inlet  and  outlet  of  the  circulating  water,  and 
also  on  the  exhaust  branches,  so  that  any  condenser  may  be 
repaired  while  the  others  are  at  work.  There  are  four  boiler 
rooms.  In  the  aft  boiler  room  the  cylindrical  boilers  are 
fitted,  wtich  will  be  worked  on  the  closed  ashpit  system  of 
forced  draught,  the  doors  and  fittings  for  which  have  been 
made  by  Messrs.  Howden  and  Company.  In  the  other  three 
boiler  rooms  are  the  Durr  boilers,  ha\ing  a  working  pressure 


of  220  lb.  per  square  inch.  These  boilers  are  arranged  to 
work  under  a  modified  system  of  forced  draught,  for  which 
purpose  there  arc  four  fans  in  each  boiler  room.  The  Durr 
boilers  were  made  by  the  Fairfield  Company,  who  are  sole 
agents  for  these  boilers  in  this  country. 


CORRESPONDENCE. 


Communications  intended  for  insertion  should  he  written  on  one  side 
of  (he  paper  only  ;  and  if  accompanied  hij  sketches,  these  should 
be  neatly  drawn,  and  forwarded  on  a  roll,  to  prevent  creasing. 
We  cannot  undertake  to  return  rejected  communications,  or  to  reply 
to  inquiries  by  letter.  In  all  cases  letters  must  be  accompanied 
with  the  name  and  address  of  the  writer. 

We  do  not  hold  ourselves  responsible  for  the  opinions  of  our  Oorres- 
piondents. 

BOILER  EXPLOSIONS:  REPORT   NO.  1442. 

I'o  the  Editor  of  "  The  I'ravtical  E nijlimcr." 

Sin, — As  a  constant  reader  of  y(nir  valuable  abridgments 
of  the  Board  of  Trade  Reports  on  Boiler  Explosions,  jjerhaps 
you  will  allow  me  a  few  lines  in  which  to  express  my  views 
with  respect  to  the  oliservations  of  the  official  sur"eyor  on 
Report  No.  1442.  Although  "  Rialto  "  appears  quite  correct 
in  his  condemnation,  it  seems  to  me  that  the  expression 
"  equipped  "  should  be  taken  in  its  broad  sense,  and  coirse- 
quently  should  be  made  to  include  "efficient  engineers  and 
others.  '  I  venture  to  sxiggest  this  answer  to  "  Rialto,"  as 
Governmental  departments  usually  refrain  from  entering  into 
any   controversy    or    discussion. — Yours,  etc., 

Pktssumpjk. 

MILITARY  TRA  NING  AND  INDUSTRIAL  EFFICIENCY. 

To  the.  Editor  of  "  Tlie.  Practical  E mjineer." 
SiK, — I  have  received  the  following  letter  from  the  managing 
directors  of  one  of  the  leading  chemical  works  in  the  kingclom. 
As  it  deals  with  a  matter  of  great  importance,  namely,  the 
means  of  im2J)oviiig  our  industrial  efficiency  and  adding  to 
the  wage-earning  cajiacity  of  British  labour  in  competition 
with  t(jreign  countries,  I  venture  to  ask  you  to  find  space  for 
it  in  your  culuinns. — Yours,  etc., 

Geoi{GE  F.  Shee,  Secretary. 
The  National  Service  League, 

Dacre  House,   V'ictoria  Street,  S.W. 
G.  F.  Shee,  Esq. 

Sir, — Whilst  we  have  watched  with  great  interest  and 
.sympathy  the  growth  of  the  National  Service  League  in 
our  town,  and  have  also  read  rejjorts  of  its  work  through- 
out the  country,  we  have  been  struck  by  the  fact  that  no 
notice  has  been  taken  of  the  very  great  benefits  which 
might  be  obtained  from  a  commercial  and  manufacturing 
point  of  view  as  the  result  of  the  adoption  of  the  jjroposals 
of  the  league.  We  therefore  venture  to  address  these  few 
lines  to  you. 

Everybody  who  takes  an  interest  in  commercial  matters 
knows  that  we  have  been,  and  are  being,  beaten  in  many 
trades  in  this  country  mainly  on  account  of  the  superior 
education   and   knowledge   of  our  foreign  competitors. 

Professor  Dewar  has  stated  that  the  standard  of  educa- 
tion of  the  German  i>eople  is  two  generations  ahead  of  us. 
Their  extraordinary  commercial  expansion  and  success  is 
admittedly  due  mainly  to  the  mental  development  of  the 
whole  nation,  and  this  has  been  largely  caused  by  the 
stimulus  to  education  produced  by  certain  military  advan- 
tages, including  partial  exemption  from  service  given  to 
all  who  have  reached  a  given  standard  of  education. 

It  is  difficult  to  estimate  the  immense  value  which  this 
direct  and  strong  inducement  to  the  youth  of  the  country 
to  work  and  educate  themselves  has  been  to  the  manu- 
facturing and  commercial  interests  of  our  continental  com- 
petitors. 

If  we  are  not  ultimately  to  be  much  more  seriously  out- 
distanced as  a  manufacturing  country,  it  is  absolutely 
essential  that  we  should  lose  no  time  in  raising  our 
general  standard  of  education.  Although  the  proposals  of 
the  National  Service  League,  as  regards  service,  are  very 
moderati',  still  they  present  an  opportunity  for  creating 
an  incentive  to  all  the  youth  of  this  country,  rich  and 
poor  alike,  to  acc|uire  a  higher  standard  of  educational 
efficiency,  thus  providing  lis  in  future  with  well-equipiped 
captains  of  our  industries,  who  are  so  badly  needed,  backed 
up  by  a  more  capable  and  intelligent  rank  and  file. 

One  point  which,  as  manufacturers,  we  should  like 
specially  to  emphasise  is  the  necessity  for  almost  universal 
improvement  in  discipline  on  the  part  of  employes. 
Th?  annual  training  of  the  youth  of  Great  Britain^  which 
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would  follow  the  adoption  of  the  proposals  of  the  National 
Service  League,  would  largely  meet  this  want. 

We  welcome,  then,  most  cordially  the  advent  of  the 
National  Service  League,  as  giving-  an  opportunity  for 
improvement  in  the  directions  we  have  indicated  above, 
and  which  may  be  briefly  summarised  under  the  three 
following  headings:  (1)  discipline,  (2)  physical  develop- 
ment, (3)  mental  development. 

Unless  we  progress  in  these  three  respects  no  Fiscal 
policy  yet  invented,  whether  Free  Trade  or  Protection, 
will  save  the  country  from  being  left  behind  in  the  race 
for  commercial  supremacy. — Yours  faithfully, 

J.  J.  Chosfield,  H.  Egberts, 

K.  E.  Marks,  J.  G.  Jones, 

C.    F.  HUFPAM, 

Managing  Directors  of  Jos.  Crosfield  and  Sons 
Limited,  Warrington. 


QUERIES  AND  REPLIES. 


Communications  should  be  written  on  one  side  of  the  paper  only,  and  in 
all  cases  be  accompanied  with  name  and  address.  Sketches  should 
be  neatly  drawn,  and,  if  large,  sent  on  a  roller,  so  as  to  avoid 
creasing.  This  column  is  intended  for  the  mutual  assistance  of 
engineers  in  their  daily  work.  As  far  as  we  possibly  can,  we 
render  assistance,  but  we  cannot  undertake  to  work  out  elaborate 
arithmetical  calculations,  or  deal  with  matters  not  of  general 
interest.  Further,  we  cannot,  under  the  pretence  of  answering  a 
query,  be  made  the  medium  for  gratuitous  vuffing.  We  cannot 
undertake  to  reply  to  queries  by  post. 


1788.  Diameter  of  Cylinder.  — Could  any  reader  assist  me  with  the 
following  :  I  want  to  design  a  gas  engine  to  develop  250  LEJ.P.  at 
150  revolutions  per  minute.  How  can  I  arrive  theoretically  at  the 
diameter  of  cylinder,  stroke,  and  diameters  or  areas  of  gas,  air,  and 
exhaust  valves  ? — Gas  Engine. 

1789.  Watt's  Governor.  — I  should  be  pleased  if  any  reader  would 
give  me  the  following  information  regarding  Watt's  governor,  with 
counterpoise     First,  how  to  find  weight  of  counterpoise  for  same, 


when  you  have  speed  of  governor,  height  of  cone,  centres  and 
disc  of  balls  fixed.  Also  how  to  get  speed  of  governor  at  mid- 
position  when  you  have  all  the  above — i.e.,  as  in  the  .sketch. — 
Fitter. 

1790.  Heating  Surface  in  Boilers.— Can  any  reader  give  data  of 
the  proportions  of  heating  surface  in  boilers  to  engines  of  steam 
launches,  also  proportions  of  air  and  circulating  pumps  for  small 
sets,  or  refer  me  to  any  works  on  the  subject  ? — H.  P. 

1791.  Syren, — Will  any  reader  please  give  sketch  showing  working 
parts  and  dimensions  of  syren  to  be  used  on  a  boiler  working  at  a 
pressure  of  90  lb.  ? — Puzzled. 

1792.  Trigonometry.— Shall  be  glad  to  know  the  name  of  the  best 
book  that  treats  on  trigonometry  for  engineers  ? — D.  J.  R. 

1793.  Book  for  Corliss  Valve  Gears.— I  shall  be  glad  to  know 

through  your  columns  the  best  book  published  illustrating  and 
describing  in  a  practical  manner  the  methods  of  laying  out  and 
designing  the  various  Corliss  valve  gears  for  steam  engines  ? — 
Beta. 


TO  CORRESPONDENTS. 

T.  B.,  Willenhall. — We  cannot  call  to  mind  any  weekly  or  monthly 
journal  dealing  exclusively  with  the  suliject  you  name. 

M.  B.  C, — From  the  sketch  and  figures  you  give,  viz.,  lt)2  cubic  feet  of 
water  per  minute  and  an  available  difference  of  level  or  fall  of 
12  ft.,  the  turbine  could  not  possibly  give  out  more  than  2f  H.P. 
at  an  efficiency  of  75  per  cent.  For  the  best  effect  it  appears  to 
us  that  the  turbine  should  be  raised  with  its  underside  above  the 
level  of  the  tail  race.  It  seems  that  the  maker's  agent  must  be 
talking  nonsense  to  lead  you  to  expect  anything  like  35  H.P.,  and 
we  cannot  conceive  your  getting  moi-e  than  the  amount  above 
stated.  Perhaps  we  have  misunderstood  your  particulars.  Write 
again. 


MISCELLANEA. 


The  contract  for  the  electric  swing  bridge  to  carry  the  rail- 
way across  Dover  Docks  from  the  new  Prince  of  Wales  Pier, 
in  connection  with  the  use  of  Dover  by  Atlantic  passenger 
steamers,  has  been  placed  with  Sir  \Villiam  Armstrong  and 
Company. 

The  business  at  Bristol  docks  in  1903  considerably  exceeded 
that  of  1902.  Last  year  ships  of  2,043,593  net  tons  used  the  port, 
while  in  the  previous  year  the  figures  showed  1,723,397  tons. 
Last  year  the  dock  and  city  dues  amounted  to  i;i44,551.  In 
1902  the  total  was  ^6125,986. 

New  Calendar. — Electrical  icngineiers  in  particular,  and 
engineers  generally,  will  find  the  calendar  issued  by  Messrs. 
W.  T.  Glover  and  Com2)any  Limited,  Trafford  Park,  Manchester, 
useful  and  instructive.  There  is  a  separate  leaf  for  every  day, 
embellished  either  with  a  portrait  of  a  well-known  electrical 
engineer  or  an  appropriate  abstract  from  the  "  Journal  of  the 
Institution  of  Electrical  Engineers."  Additional  information 
is  given  on  either  side  of  the  mount. 

The  Late  Mr.  James  Walthew. — At  the  meeting  of  the 
Manchester  Association  of  Engineers  on  Saturday,  January 
16th,  reference  was  made  to'  the  death  of  Mr.  James  Walthew, 
and  on  the  motion  of  Mr.  Thomas  Ashbury,  seconded  by  Mr. 
E.  G.  Constantine,  a  unanimous  vote  of  condolence  was  passed 
to  the  family  of  the  deceased  gentleman.  Mr.  Walthew,  it 
may  be  added,  had  been  connected  with  the  association  practi- 
cally since  its  inception  in  1856.  About  this  time  he  was 
ajDpointed  secretary,  which  position  he  held  until  1874,  when, 
owing  to  other  resjronsibilities,  he  resigned,  and  on  the  occasion 
was  presented  with  a  gold  watch  and  other  testimonials,  and 
although  he  was  not  a  trained  engineer  he  was  elected  a 
member  of  the  association.  It  is  noteworthy  that  only  in  one 
subsequent  instance  has  this  been  repeated,  namely,  to  his 
son,  Mr.  Fred  Walthew,  who,  after  being  secretary  to  the 
association  for  about  ten  years,  received  similar  expressions 
of  appreciation  from  the  association.  In  1879  Mr.  Walthew  was 
elected  president,  subsequently  being  appointed  trustee,  and 
eventually  treasurer,  to  which  position  he  was  only  re-elected 
at  the  last  meeting.  In  the  work  of  the  association  Mr. 
Walthew  always  took  a  keen  interest,  rarely  missing  the 
council  meetings,  where  his  presence  and  advice  were  always 
welcome. 

The  British  International  Cup  for  Motor  Boats.— 
The  Automobile  Club  have  just  issued  the  rules  which  will 
regulate  this  competition  this  summer.  The  effect  of  the  most 
important  of  them  is  that  the  cup  or  trophy  is  to  be  a  challenge 
affair,  held  for  a  year  by  the  club  of  the  winning  boat;  that  the 
locale  of  the  course  will  be  chosen,  after  the  race,  by  the 
winning  club,  in  sheltered  waters,  within  the  area  of  the  country 
in  which  the  winning  club  is  domiciled;  that  the  issue  is  to 
be  settled  by  heats  of  pairs  of  boats,  in  each  of  which  not  more 
than  one  of  the  three  boats  admissible  to  represent  each  country 
may  race,  and  by  a  final  rac«.  Every  part  of  every  competing 
boat  must  be  manufactured  in  the  competing  country;  _  the 
course  must  be  over  six  and  not  more  than  12  nautical  miles; 
and  it  is  laid  down  that  all  boats  failing  to  achieve  a  minimum 
speed  of  12  knots  throughout  the  course  will  be  disqualified. 
Such  are  the  outlines  of  a  contest  which,  to  judge  from  what 
has  been  heard  recently  of  the  potentiality  of  motor  boats 
for  speed,  promises  to  be  of  no  small  interest,  for  there  is  no 
doubt  that  there  is  a  future  before  these  little  vessels,  the  length 
of  which  is  limited  to  40  ft.  over  all  for  the  purposes  of  this 
cup,  upon  a  highway  which  is  a  stranger  to  speed  limits  as  yet. 

With  a  view  to  reducing  the  price  of  alcohol  when  used  for 
industrial,  chemical,  or  technical  purposes,  by  removing  the 
;mport  duty  upon  it,  the  Imperial  Russian  Government  has 
offered  a  prize  of  50,000  roubles  (about  <£ 5,000)  to  the  person, 
whether  Russian  or  foreigner,  who  shall  discover  a  denaturalising 
substance  to  answer  to  the  following  requirements :  Such  de- 
naturalising substance  should  not  be  of  a  nature  to  modify  that 
of  alcohol  by  rendering  it  unsuitable  for  use  in  chemical  or 
technical  oijerations ;  it  should  not  contain  elements  yielding 
caustic  products,  such  as  sulphur,  phosphorus,  arsenic,  or  the 
halogens,  nor  products  which,  after  evajjoration  or  burning  of 
the  alcohol,  leave  a  solid  mineral  or  organic  residue  calculated 
to  injure  the  wicks  or  the  metallic  parts  of  motors ;  the  substance 
.■should  render  the  alcohol  absolutely  unfit  for  drinking,  and  it 
should  not  have  a  suffocating  or  disagreeable  odour,  which 
w  .uld  render  its  use  inconvenient  or  dangerous  in  the  household, 
the  workshop,  or  the  factory;  the  substance  should  possess  the 
specific  properties  of  a  denaturalising  agent  in  a  very  high  degree 
to  allow  of  its  use  in  minute  quantities;  its  price  should  be 
suflficiently  moderate,  in  order  that  the  process  should  not  too 
perceptibly  increase  the  price  of  the  alcohol.  The  denaturalisa- 
tion  process  which  shall  obtain  the  prize  becomes  the  property 
of  the  Imperial  Russian  Treasury. 
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REVISION   OF  EARLY  TEACHING. 

The  amouut  of  thought  and  attention  that  has  within  the 
last  few  years  been  devoted  to  the  all-important  national 
question  of  technical  education  is  indicative  of  its  vitality. 
We  are  as  yet,  however,  only  dealing  with  the  fringe  of  the 
subject,  for  we  must  look  forward  to  immense  developments 
in  the  future  which  are  necessary  to  enable  us  to  compete 
successfully  with  other  nations,  one  of  which,  it  is 
acknowledged,  is  already  a  couple  of  generations  in  advance 
of  us  in  some  of  its  methods. 

From  a  careful  survey  it  will  be  perceived  that  technical 
education,  in  its  broader  sense,  can  be  divided  into  three 
main  branches.  Firstly,  the  early  instruction  of  the  pupil 
in  the  day  or  boarding  school ;  secondly,  the  more  specific 
technical  training  for  adaptation  to  the  special  branches  of 
the  profession  ;  and,  thirdly,  the  greater  development  of 
research  and  test  work. 

The  second  branch,  dealing  with  the  training  of  appren- 
tices and  others  in  colleges  and  evening  classes,  has  received 
a  great  amount  of  attention,  with  a  consequent  evolution  in 
the  systems  primarily  adopted. 

In  the  past  we  have  repeatedly  urged  the  necessity  of 
co-operation  between  technical  colleges  and  engineering 
works,  and  this  method  is  fast  becoming  the  recognised  and 
correct  line  to  work  on. 

The  third  branch  has  as  yet  only  received  scant  attention, 
but  with  a  more  perfect  shaping  of  the  early  stages  of 
training  the  paramount  importance  of  original  research  will 
be  recognised,  in  order  to  give  full  effect  to  the  benefits  of 
the  class  and  shop  training. 

It  was  not  our  intention  at  the  present  time  to  draw 
attention  to  these  matters,  but  rather  to  the  want  now  felt 
for  a  radical  change  in  the  methods  adopted  in  schools  in 
teaching  the  elements  of  arithmetic  and  mathematics,  in 
view  of  a  subseciuent  and  more  advanced  technical  training. 
As  was  well  pointed  out  at  a  recent  lecture  by  Mr.  Howard 
Duncan,  a  lad  loses  all  his  natural  sense  of  proportion  and 
his  inborn  common-sense  in  the  abyss  of  academics.  What 
is  urgently  wanted  is  a  development  of  the  reasoning  power, 
whereby  a  student  foretells  by  the  "  look  of  things "  what 
sort   of  an   answer   to   expect,  instead  of  mechanically 


THE    PRACTICAL    ENGINEER.  [January  29,  1904 


il4 


deducing  a  result  from  standard  rules,  which,  though  they 
may  be  correct,  leave  no  impression  on  the  mind  of  the 
whys  and  wherefores. 

We  are  only  giving  just  an  indication  of  the  treatment  we 
mean,  and  are  fully  convinced  that  unless  this  early  tuition 
undergoes  a  thorough  revision,  much  time  will  be  wasted  in 
the  higher  training  departments.  This  is  no  mere  fancy,  as 
college  professors  can  confirm,  and  we  therefore  impress 
iipon  the  responsible  organisers  of  schools  to  look  seriously 
into  the  question  of  a  thorough  reorganisation  of  the 
methods  of  imparting  knowledge  from  the  classic  systems 
now  so  much  in  vogue  to  a  more  rational  system  calculated 
to  develop  the  reasoning  power  of  the  young. 


TUBE  RAILWAY  CONSTRUCTION. 

Our  I'eaders  will  reiueir.bcr  that-  a  year  or  two  ago  tlie 
question  of  vibiation  caused  by  tht  Lcaidon  underjjround 
tube  railways  created  much  discussion,  and  a  special  Pailia- 
nientaiy  inquiiy  into  the  whole  subject  of  these  cleciric 
lines  had  to  be  made.  The  Central  London  Railway  Com- 
pany, at  great  cost,  have  been  substituting  nmltiple  unit 
working  for  llie  heavy  electric  locomotives  onginaily  em- 
ployed, in  order  to  prevent  fui-ther  ti  ouble. 

When  the  Great  Northern  and  City  Railway,  of  which 
there  was  a   j^ress  inspection  on  January  13th,  was  fu-st 
planned,  it  was  proposed  to  employ  electric  loeouiotive.s, 
but  this  idea  wah  abandoned  and  multiple  unit  workinu' 
decided  upon.    Ihe  diameter  of  tiie  tunnels  on  this  Fins- 
-  bury  Park  line,  which  will  comiuence  service  in  a  week  or 
two,  is  larger  than  oil  the  existing  ''tubes,"  being  IG  It. 
as  against  10  ft.  6  in.  and  11  ft.  Sin.    This  lai'ger  diameter 
permits  a  nuch  larger  rolling  stock  to  be  used,  and  gives 
better  accnumodation  and  space  for  the  motors  and  other 
machinery,  whil?  it  also  is  advanc-igeous  from  ventilat:on 
considerati  JUS.    We  note  it  is  said  that  the  larger  size  of 
tunnel  has  not  led  to  a  greater  capitsd  cost  per  mile  as  com- 
pared with  the  other  systems.    There  is  a  novelty  in  tlio 
construction  of  the  tube.s  betWeeui   Fimsbury  Park  and 
Moorgate  Street  which  is  Avorth  mentioning  j  it  is  a  special 
effort  to  ensure  that  the  amount  of  noise  and  vibratioiii  shall 
be  at  a  minimum.    It  consists  of  the  introduction,  foi'  a 
vfj-y  great  proportion  of  the  3J  milos  length,  of  a  vitrified 
blue  invert  brick,  and  it  has  been  dcinonstrated  during  the 
trial  runs,  which  have    extended  over   the  past  twelv.^ 
mouths,  that  the  introduction  of  this  material,  togethei' 
with  the  cast-iron  roof,  will  produce  die  desired  result.  The 
new  style  of  consti-uction  is  less  resonant,  than  the  complete 
iron  rings ;  and  tlie  fact  tJiat  the  tube  is  constructed  of 
such  different  materials  makes  the  tiansmission  of  the  waves 
causing  sound  more  difficult,  and  there  results  a  savmg  in 
noise.    A  more  powerful  type  of  shield  than  usual  was 
adopted  in  the  driving  of  the  tunnels ;  it  is  described  as  of 
the  nature  of  a  clieeise-taster  in  its  method  of  boring,  and 
slides  upon  the  completed  cast-iron  tube  which  is  con- 
structed within  itis  thin  steel  after  end,  veiy  much  as  the 
cap  of  a  telescope  tits  upon  its  bod}-.    It  was  piessed  for- 
ward by  powerful  hydraulic  rams,  which  pressed  against 
the  last  completed  ling  of  the  cast-iron  tunnel. 


ELECTRIC  CANAL  HAULAGE. 

Thosk  engineers  and  others  connected  with  our  manu- 
facturing industries  who  are  saddled  with  high  railway 
rates,  and  are  looking  forward  to.  the  time  when  our  many 
miles  of  idle  canal-ways  shall  be  more  profitably  emploj'ed 
than  they  ai'e  at  present,  will  find  a  speckil  interest  in  a 
recent  demonstration  which  occurred  at  Schenectady, 
U.S.A.  A  fyw  weeks  ago>  a  lest,  was  jierforined  on  a  section 
of  the  Erie  Canal,  in  the  presence  of  a  large  gathering  of 
eminent  Ami:rlcan  engineers  a.nd  St^ite  officials,  to  prove  the 
efficiency,  Hexibility,  econoni}',  and  so  forth  of  the  Wood 
system  of  t.jwing  canal  barges  by  means  of  electric  loco- 
motives. Mule  haulage  has  only  proved  capable  of  hauling 
a  cargo  of  IGO  tons  against  a.  current,  but  the  trial  showed 
it  possible  for  the  locomotive  employed  to  easily  haul  foui- 
canal  boats,  each  with  a  cargo  of  250  tons,  at  a.  speed  (,f 
about  5  miles  an  hour,  and  tliat  against  the  cuiTent.  For 
the  pui'ijose  of  the  test  a  special  elevated  track  had  to  be 
constioicted  for  Ig  miles  over  the  bank,  in  such  a  way  that 
it  should  not  interfei"e  with  the  animal  power  barges  which 
were  running  at  the  time.  The  locomotive  is  termed  the 
"  electric  mule,"  and  rests  upon  two  wheels  which  groove 
about  the  {  .tp  rail,  and  under  wheels,  also  grooved,  are 
fitted  beneath  the  locomotive.  By  means  of  powerful 
spiings  the  under  wheels  elamp  tightly  against  the  under 
rail,  allowing  the  machines  to  run  along  on  the  single  rail. 

We  submit  that  the  lesults  obtained  are  highly  en- 
couraging, and  that  some  such  system  adopted  on  many  of 
our  inland  w;!terways  would  do  much  to  impi'ove  their  earn- 
ings, by  cheapening  the  cost  of  transit  aaid  reducing  the 
time  now  taken  in  the  transport  of  goods  in  bulk.  With 
the  advent  of  the  large  power  station  no  difficulty  would  be 
experie.nced  in  obtaining  the  necessary  electric  power,  and 
the  transmission  of  it  over  long  distances  between  large 
towns,  especially  in  the  North. 


NOTES  ON  NEWS. 

The  annual  dinner  of  the  Association  of  Birmingham 
Students  of  the  Institution  of  Civil  Engineers  was  held  at 
the  Grand  Hotel,  on  January  21st,  under  the  presidency  of 
Mr.  John  Price,  city  surveyor.  "The  Institution  of  Civil 
Engineers,"  the  toast  with  which  Sir  William  White's  name 
was  coupled  as  President  of  the  Institution  of  Civil  Engineers, 
was  submitted  by  Mr.  F.  J.  Bywater.  In  response.  Sir 
William  remarked  that  the  institution's  elasticity  and  com- 
prehensiveness ensured  that  it  must  flourish,  providing  that 
those  belonging  to  it  were  loyal  But  they  must  keep  with 
the  times.  Engineers  claimed  that  their  calling  was  a  pro- 
fessioQ,  and  if  they  claimed  that  privilege  and  standing  they 
must  not  ba  afraid  of  the  standard  of  qualification  that  was 
proper  to  a  profession.  It  was  the  council's  aim  and  constant 
endeavour  to  place  the  iustitution  in  the  forefront  in  that 
respect  As  the  years  went  by  so  must  the  stmdard  of 
qualification  be  raised  if  the  institution  was  to  keep  at  the 
head.  No  other  institution  had  such  a  test  as  they  imposed ; 
therefore  membership  must  be  a  distinction  of  ever-increas- 
ing value.  When  he  was  at  Ch  irlottenburg,  a  short  time 
ago,  he  found  four  times  the  numbsr  of  students  training  for 
naval  work  than  there  were  in  any  other  branch  of  engineer- 
ing. That  was  far  above  the  percentage  in  England,  which, 
coasidering  the  relative  sea  power  of  Engl  md  and  Germany, 
was  not  entirely  to  the  credit  of  Euglatid.  Di-.  J.  H.  T. 
Tudsbury,  the  secretary  of  tlie  institution,  in  proposing 
''The  Association,"  congratulated  tlie  city  that  for  two  years 
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in  succession  the  James  P''orrest  medal,  the  students'  bhie 
riband,  had  gone  to  Birmingham. 

Turbines  in  Warships. — Considerable  interest  attaches  to 
the  results  of  the  trials  of  the  German  protective-deck 
cruiser  Hamburg,  as  she  is  one  of  two  vessels  building 
by  the  Vulcan  Company,  of  Stettin,  for  the  purpose  ot 
testing  the  relative  efficiency  of  reciprocating  and  turbine 
engines.  The  Hamburg  has  the  ordinary  reciprocatiiig 
engines  ;  the  sister  cruiser,  to  be  fitted  with  the  Parsons 
rotary  engine,  is  far  advanced.  Both  hulls  are  exactly  alike  ; 
the  length  is  360  ft.  10  in.,  the  beam  40  ft.  4  in,,  and  at 
16  ft.  5  in.  draught  the  displacement  is  3,000  tons.  Normand 
boilers  are  used,  and  with  twin-screw  reciprocating  engines  a 
speed  of  23 '3  knots  has  been  realised  with  11,000  indicated 
horse  power.  The  turbine  boat  will  have  exactly  the  same 
under-water  form  and  the  same  boilers,  and  on  trial  will  have 
the  benefit  of  reduced  displacement  of  any  economy  in 
weight  resulting  from  the  application  of  the  turbine  system 
of  propulsion.  Each  ship  is  to  be  driven  to  give  its  best 
result,  and  the  weight  of  water  and  coal  used  to  attain  a 
given  speed  over  a  lengthy  run  will  be  the  measure  of  the 
work  done  by  each  system  of  prime  mover.  All  the  ships 
hitherto  fitted  with  turbine  machinery  in  this  country  have 
had  three  shafts ;  the  earlier  vessels  have  two  screw  pro- 
pellers on  each  outboard  shaft,  with  one  in  the  centre. 
Experiments  demonstrated  that  single  screws  on  all  three 
shafts  gave  higher  efficiency — partly,  no  doubt,  because  of 
the  proximity  of  one  of  tije  double  screws,  the  forward  one, 
to  the  hull  of  the  ship.  The  Germans,  however,  are  adopting 
four  shafts  with  one  propeller  on  each,  an  arrangement  which 
will  not  only  prove  convenient  for  utilising  a  part  of  the  full 
available  power  when  cruising  at  low  speeds,  but  may  give 
higher  efficiency.  The  difficulty  with  turbines  is  to  attain 
high  economy  at  reduced  power,  and  by  working  two  of  the 
four  shafts  it  will  be  possible,  when  low  speed  is  desired,  to 
run  the  turbines  at  almost  their  full  power.  This,  how 
ever,  is  not  the  question  with  the  Cunard  Commission  ;  it  is 
purely  one  of  comparative  propulsive  efficiency  at  the  full 
speed,  and  it  is  to  test  this  question  of  three  or  four  shafts 
that  the  small  experimental  vessel  is  now  being  equipped  on 
the  Tyne.  It  will  be  a  month  or  two  before  these  tests  can 
be  entered  upon. 

The  Bikmingham  Metallurgical  Society. — A  lecture, 
interesting  and  important  from  a  point  of  scientific 
research,  and  to  workers'  in  metals  generally,  wa« 
delivered  by  Mr.  Walter  Rosenhain,  B.A.,  B.C.E.,  at  the 
Municipal  Technical  School-  It  was  entitled,  The 
Application  of  the  MicroscoiJe  to  Metallurgy."  The 
aim  of  rlie  lecturer  was  to  show  the  method  and 
scope  of  the  a,p2)licat.ion  of  the  microscope  to  metallurgical 
.problems;  he  jn-opcsed  to  do  them  by  means  of  soii;e 
examples  of  metallographic  researches,  and  the  examples 
chosen  were  the  exlmustive  investigations  of  Heycock  and 
Neville  on  the  copper-tin  alloys,  as  being  typical  and 
brilliant  examples  of  the  use  of  the  microscope  in  solving 
purely  chemical  qvestions  comiectod  with  metals,  and  a  re- 
search on  tlie  ie-ariange:uents  of  the  ci'ystalline  structuie 
of  metals,  wliich  the  lecturer  liad  carried  on  jointly  with 
Professor  Ewing  a  few  yeai's  ago.  He  apologised  for 
using  his  own  work  as  an  example,  and  pointed  out  that-  he 
had  done  so  because  there  were  very  few  examples  of  work 
in  this  direction  to  choose  from,  and  also  because  h©  was 
more  competent  to  speak  of  his  own  work  than  of  that  of 
others.  The  account  of  tliese  researches  was  illustrated  by 
lantern  slides,  prepared  directly  from  the  specimens  of 
metals  by  the  authors  tliemselvss.  The  most  striking 
feature  of  these  micro-photographs  was  a  series  of  remai'k- 
able  iiiteriial  changes  in  the  structure  of  perfectly  solid 
metals  wliich  they  demonstrated.  In  conclusion,  the 
lecturer  emphasised  the  importance  of  purely  scientific 
researches,  claiming  that  upon  them  the  progress  botli  of 


knowledge  and  of  industry  ultimately  depended,  ratliar 
than  upon  investigations  directed  tO'  an  immediately 
practical  aim,  which  latter  too  oftan  led  to  little  more  than 
a  temporary  solution  of  a  pressing  difficulty.  The  chai>' 
was  occupied  by  Dr.  W.  E.  Sumpner,  and  among  a  large  and 
appreciative  audience  was  Prof.  Tui-ner,  of  the  university, 
and  other  well-known  authorities  on  metals  and  metallurgy. 

F'erro-coa'Crete  Piles  for  Fou^stdations. — Ferro-con- 
crete  piles  are  being  used  foi'  the  foundations  of  the  new  law 
courts  at  Bt-rlin-Wedding,  which  are  placed  in  treacherous 
ground,  with  a  very  unstable  co-efficient  of  resistance. 
They  are  triangular  in  form  with  the  comers  cut  off,  and 
are  composed  of  clean,  hard  river  ballast  and  Portland 
cement  of  the  best  quality,  in  the  proportion  of  one  part  of 
the  latter  to  three  of  the  former.  'I'lieir  length  varies  from 
17  ft.  to  2G  ft.  The  armature  cojisists  of  three  iron  imls 
tied  together  at  regular  vertical  distances  by  eye  rods, 
spaced  every  10  in.,  having  a  diair.eter  of  a  quarter  of  an 
inch,  and  set  into  the  concrete  with  a  blunt  point  at  their 
lower  end.  The  concrete,  sliglitly  wetted,  is  carefully 
prepared  lu  a  pug  mill,  and  deposited  in  vertical  wooden 
moulds,  in  layers  8  in.  in  thickness,  subsequently  reduced 
by  pressure  tr.  about  half  tliat  amovnt.  Before  fixing  the 
tie  rods  and  adding  fresh  doses  of  beton  the  surface  of  each 
preceding  lajer  is  rougiieiied,  so  as  to  ensure  a  thorough 
iiiixtui-e  and  incorporation  of  the  whole  mass.  Thus  manu- 
factured, the  pile  is  left  to  itself  for  a  period  varying  from 
twelve  to  twenty-four  hours.  Dming  the  next  seven  or 
eight  days  it  is  -watered  constantly  and  abundantly.  It 
is  then  takiMi  out  of  the  mould,  and  again  watered  for  the 
next  eight  or  ten  days,  and  becoii.es  sufficiently  hardened 
and  consolidated  to  be  safely  transported  to  the  site  of  the 
works.  The  piles  are  allowed  to  remain  in  this  condition 
until  they  i'lx-  about,  a.  iiiontJi  old,  when  tliey  are  fit.  to  Ijc 
driven,  which  operation'  is  eft'ected  by  means  of  a  steam 
pile-driver,  with  a  ra.m  weighing  two  and  a  half  tons.  To 
pi'event  the  heads  being  damaged  by  llie  fall,  which  is  5  ft- 
6  in.,  they  arc  protected  by  a  buffer,  built  uj).  of  sheets  of 
lead,  plates  of  iron,  and  timber  j)acking,  all  held  together 
by  an  iron  ring.  Special  arrangements  are  made  for 
guiding  tlie  j.  iles  in  their  descent. 


Water  Power  from  Glaciers. — An  interesting  case  of 
A\  ater-power  development  from  glacial  sti  earns  is  illustrated 
in  the  Ch'cago  Western  Electrician.  The  po'wer  is  to  be 
obtained  ironi  mountain  glaciers,  wliich  yield  a  continuous 
liow  the  year  round.  The  plant  is  now  in  course  of  con- 
struction at  Electron,  and  the  water  is  to  be  taken  from  a 
stream  thiny-five  miles  from  Tacoma,  1,900  ft.  above  sea 
level,  and  v  ithin  nine  miles  of  the  first  glacier.  *In  all  five 
glaciers  feed  the  stream.  A  large  dam  will  be  constructed 
and  the  water  will  be  diverted  through  an  8  ft.  square 
Hume,  cut  tliiuugh  solid  rock,  and  suspended  across  canyon-s, 
a  distance  oi'  more  than  ten  miles,  to  an  elevated  and 
precipitous  bank  of  the  stream,  where  a  large  reservoir 
is  to  be  constructed.  The  water  will  be  conducted  at  a 
decline  of  7  ft.  to  the  mile,  and  at  the  end  will  be  dropped 
a:  an  angle  ot  45  deg-  through,  steel  pipes  1,700  ft.  in  length 
down  the  slope  to  the  river  baiilv,  a  fall  of  888  ft.,  and  a 
pressure  of  1001b.  to  the  square  inch  being  secured.  'Hie 
reservoir  is  <  o  be  provided  in  order  to  cope  with  fluctuations 
in  tire  stream,  and  as  a  reserve  po%ver  in  case  of  accidents  to 
the  Hume.  With  a  fall  of  888  ft.  the  water  will  rush  down 
through  penstocks  of  steel  and  strike  the  buckets  of  tlie 
waterwheels,  of  wlucli  there  will  be  nine,  at  a  velocity  cf 
240  ft.  a  second.  From  3,000  H.P.  to  4,000  H.P.  wUl  be 
developed.  A  great,  part  of  the  electric  power  developed  will 
be  u.sed  in  the  opera.tion  of  about  seventy  miles  of  electric 
tramways,  but  the  conqnuiy  will  have  a  surplus  of  from 
1(),(H)()  H.P.  to  20,000  H.P."  above  the  requirements  of  its 
own  lines,  ■vhich  will  be  sold  for  industrial  purposes. 
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THE    CONSTRUCTIONAL    DETAILS  OF 
MODERN  LOCOMOTIVES. 

By  Charles  S.  Lake. 

in. — Frames  and  Motion  Details. 

One  of  the  most  important  details  of  luoderii  locomotive 
construction  is  the  framing,  and  although  considerable 
latitude  is  allowable  so  far  as  outline  is  concerned,  lules 
of  a  very  stringent  character  come  into  force  directly  the 
calculations  governing  the  selection  of  dimensions  to  suit 
the  requirements  of  any  particular  case  are  entered  upon. 

The  alternate  compressional  and  tensional  strains 
which  are  set  up  by  the  forces  created  by  the  pressure 
of  the  steam  actintr  ao-ainst  tlie  ends  of  the  cvlinders  and 


^  Botts. 


7-2  Cylinder 


Fig.  2L— Lakeahore  and  Miohigaa  Southern  Raibvay.  Class  "J  "  Coupled  Bngiiio. 
Details  of  motion  bracliet  for  outside  cylinders. 

upon  the  crank  axle  have  to  be  counteracted  by  the  frames, 
and  the  increasingly  liigh  steam  pressures  and  large 
cylinders  of  modern  times  tend  to  greatly  accentuate  the 
amount  of  stress  thrown  upon  them.  It  is  highly  im- 
portant, therefore,  that  both  the  frames  themselves  and 
their  various  connections  should  be  of  substantial  con- 
struction, and  that  the  material  and  workmanship  should 
be  of  the  highest  order. 

Mons.  A.  G.  de  Glehn,  whose  name  is  probably  familiar 
to  the  majority  of  readers,  bases  one  of  the  principal 
claims    which  he    advances  on  behalf  of    his  compound 


The  use    of    steel  in    the  construction   of  locomotive 
"  framing  is  a  growing  practice.    The  thickness  of  the  plate 
varies  only  very  slightly,  being  usuallv  either   1  in.  or 
1^  in.  for   main    frames,  and   1  in  or  I'/iein.  for  bogie 
truck  plates. 

In  European  countries  the  invariable  jiiactice  is  to  form 
each  frame  out  of  the  solid  plate,  but  in  America  tlie  whole 
structure  is  either  built  up  of  wrought-iron  bars  of  square 
or  rectangular  section,  generally  3  in.  to  4  in.  square,  or 
3  in.  by  4  in.  in  the  rectangular  section.  Cast-steel  fraujes 
of  the  "  ojien-work  "  pattern  'are  being  largely  introduced 
in  the  States  at  the  present  time,  and  are  very  highly 
spoken  of  'by  those  who  have  tried  them.  Two  examples 
of  oast"-steel  frames  are  illustrated,  and  tliey  form  an 
interesting  medium  for  comparison  with  the  other 
drawings,  which  are  illustrative  of  the  "  2>late"  method 
of  construction  as  practised  in  tliis  countiy  and  upon  the 
Coi'tineiit. 

In  the  built-up  pattern  frame  the  bars  are  usually 
welded  together,  whilst  certain  of  the  lower  members  are 
held  together  by  means  of  bolts  and  rivets. 

T'h©  «moke  box  saddle  castings,  incorporating  the 
cylinders  and  steam  chest,  serve  to  rigidly  unite  the  side 
frames  at  the  leading  end,  whilst  at  the  rear  end  the  large 
cast-iron  "  footplate  "  provides  a  means  of  connecting  them 
together.  Tlie  lower  members  of  the  frames  are  connected 
by  several  bar  stays  of  comparatively  light  section,  and 
the  motion  brackets  are  very  often  extended  in  an  upward 
direction,  and  are  secured  to  the  shell  of  the  boiler.  Fig, 
21  illusti'ates  this  method  as  applied  to  one  of  the  large 
six-coupled  express  locoinotives  of  the  "  J  "  class,  on  the 
Lake  vShore  and  Michigan  Southern  Kailway.  In  many 
cases  the  forward  ends  of  the  frames  receive  additional 
sup])ort  from  two  oblique  brace  bars,  one  on  either  side. 
These  are  generally  of  round  section  and  are  attached  at 
their  u])per  extremities  to  the  sides  of  the  smokebox. 

In  ]iuro})ean  jjractice  the  transverse  staying  of  the  iframe 
is  of  a  much  heavier  and  more  complete  descrijition.  The 
custom  of  ,emplo3'ing  inside  cylinders  tends  in  a  great 
measure  to  this  result,  and  the  motion  plate,  stretching 
across  and  supporting  (in  most  cases)  the  eight  slide  bars, 
which  are  secured  at  tlieii'  forward  ends  to  the  cylinder 
covers,  forms  a  system  of  rigid  transverse  and  longitudinal 
staying,  which  is  entii'ely  absent  in  outside  cylinder 
engines.  Immediately  in  advance  of  the  firebox  outer 
shell  another  stay  is  jjrovided,  usually  of  steel  1  in.  thick, 
and,  finally,  an  accurately  planed  and  fitted  cast-iion  foot- 
l)late  at  the  trailing  end  comiiletes  tlie  number  of  cross 


_lo'b'  Ctntre  of  Bogie  ta  „  J, 


Fio.  22.— MIDLAND,  GREAT  WESTERN  RAILWAY  (IRBbAND).     FRAME-PLATE  OF  FOUlt-COUPLED  BOGIE  EXPRESS  ENGINE,  "  CELTIC  "  CLASS. 


principle  ui)oii  tlie  fact  that  th-j  two  high-pressure 
cylinders  are  separated  from  the  two  low-pressure,  each 
pair  actuating  different  axles,  so  that  the  driving  strains 
are  more  evenly  distributed  over  tlie  frames  than  is  the 
case  when  the  cylinders  arc  placed  in  line,  and  the  effect 
is  confined  to  a  more  concentrated  area  in  the  frames  and 
upon  the  one  common  crank  axle. 


stays  usually  employed.  The  buft'er  beam  at  the  leading 
end  is  generally  made  of  steel  \\  in.  thick,  and  is  riveted  to 
gusset  stays  and  angle  irons  on  the  inside  and  outside  of 
the  frames. 

Mr.  F.  W.  We])b,  the  late  chief  mechanical  engineer  of 
tlie  London  and  North-Western  Railway,  provided  a  central 
1   steel  frame  extending  in  a  longitudinal  direction  from  the 
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transverse  stay  plate  in  t'runt  of  the  firebox  to  the  uiotiou 
l>late,  to  both  of  whicli  phites  it  was  riveted.  This  central 
frame  took  the  form  of  a  steel  casting,  and  it  carried  an 
additional  bearing  for  the  cranlv  axle,  which  was  thus 
supjx)rted  at  three  points  in  its  length.  Many  engines 
so  fitted  are  running  at  the  present  time  on  the  railway  in 
ijuestion,  and  include  among  their  number  express 
passenger,  goods,  and  tank  locomotives. 

Upon  some  railways  both  inside  and  outside  frames 
are  employed,  The  Great  Western  is  notably  ]ironiinent 
in  this  respect.    On  many  other  railways  the  practice  is 


general  construction  and  method  , of  staying  are  strictly  in 
accordance  with  what  is  usual  under  similar  circumstances. 

Fig.  23,  however,  shows  the  framing  of  a  type  of  loco- 
motive of  which,  at  the  time  of  writing,  there  is  only  one 
exponent  upon  British  railways,  viz.,  the  recently-con- 
structed No.  97  on  the  Great  Western  Railway.  The 
practice  of  emj)loying  eight-coupled  wheels  and  preceding 
them  hy  a  two-wheeled  truck  is  a  common  one  in  the 
United  States,  but  in  this  countiy  it  is  far  irom  beuig  so. 

Tlie  enormous  locomotive  of  this  type  which  was  tui'tied 
out    of   Robert    Stephenson    and    Company's    AVorks  in 


partially  resorted  to  in  modern  construction,  and  upon  the 
Great  Northern,  Great  Eastern,  and  other  lines  engines 
having  double  framing  to  the  leading  or  trailing  wheels 
only,  and  in  some  cases  to  both  (but  only  single  frames  to 
the  driving  wheels),  are  to  be  seen.  When  double  frames 
are  used  with  coupled  wheels,  the  necessit}'  of  employing 
outside  cranks  is  encountered,  and  this  is  generally  looked 
upon  as  being  an  undesirable  feature.  The  Great  Westeni 
engines,  however — even  those  of  the  latest  design — are  so 
constructed,  but  in  that  respect  the  practice  of  the  com- 
pany is  unique  among  modern  standards. 


November,  19U3,  is  one  of  seventeen  which  are  under  con- 
struction for  the  Bengal-Nagpur  Railway.  This  line  is  on 
the  5  ft.  6  in.  gauge,  and  the  locomotives  under  notice  are 
probably  the  largest  and  heaviest  of  their  kind  ever  built 
by  British  manufacturers.  Tlie  eight-coupled  wlieels  are 
i  ft.  Sin.  diameter  ;  cylinders  (outside),  21  in.  diameter  by 
26  in.  stroke.  The  boiler  is  12  ft.  6  in.  long  by  5  ft.  7^  in. 
diameter  (mean),  and  is  fitted  with  a  very  large  firebox  of 
the  Belpaire  pattern.  The  heating  surface  is  made  up  as 
follows:  Tubes  2,062  sq.  ft.,  firebox  173  sq.  ft.;  total 
2,235  sq.  ft.    The  grate  area  is  32  sq.  ft.,  and  the  total 


1 

Fig.  24.-BENGiL-NAGPUR  RAILWAY  EIGHT  COUPLED  GOODS  ENGISE.     ARRANGEMENT  OF  COUPLING  AND  CONNECTING  RODS, 


Coming  next  to  a  study  of  the  examples  selected  for 
illustrating  the  subject  in  hand,  one  of  the  frame  plates 
of  the  Midland  Great  Western  Railway  Company's  express  j 
locomotive,  the  Celtic,  is  illustrated-  by  fig.  22.    The  engine 
is  of  the  4 — 4 — ^0  type,  built  for  the  express  passenger  ser- 
vice.s  of  the  line.    The  cylinders  are  inside  the  frames,  the 
design  of  which  is  thoroughly  typical  of  standard  British  | 
practice  for  locomotives  of  this  type  and  general  dimen-  i 
sions.    The    material   used  is   steel    1  in.  thick    and  the 


weight  of  engine  and  tender  in  working  order  1U7  tons 
8  cwt.  The  frames  are  especially  deep  where  the  joints 
with  the  cylinders  are  made,  and,  as  will  be  noticed,  in  the 
drawings  heavy  cross  beams  are  provided  immediately  in 
front  of  both  the  driving  and  trailing  wheels,  the  frame 
plates  being  suitably  "  dropped  at  these  points  to  allow  of 
the  transverse  beams  being  riveted  to  them.  A  still  heavier 
cross  stay  plate  is  provided  at  the  rear  of  the  driving 
axle,  and  u\K)1i  this  (at  the  right-hand  side  of  the  engine) 
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are  luouuted  the  liorii;oiital  cyliiider.s  uf  the  stuuni  and 
water  eataract  reversing  gear  with  which  these  locomotives 
are  fitted.  At  several  points  in  their  length  tiie  iranies  are 
lightened  by  means  of  circular  openings  in  them.  The 
steel  plate  is  ^  in.  thick  when  finished.  It  will  also  be  seen 
in  the  drawing  tliat  the  springs  are  "  compensated "  in 
pairs,  those  of  the  leading  coupled  wheels  and  tlie  driving 
wheels  being  ccnnected  by  a  lever,  whilst  a  similar  arrange- 
ment exists  witJi  regard  to  the  middle  and  trailing  pairs. 
The  transverse  stay  in  front  of  the  firebox  is  of  deep 
section,  and  is  arched,  rising  above  the  level  of  the  frames 
at  the  centre  and  falling  away  to  the  sides  where  it  is 
uniform  with  the  frames  themselves.  The  cylinders  drive 
the  second  pair  of  wheels  (see  tig.  which  are  fiangeless. 
(To  he  continued.) 


THE  MODERN  RAILWAY  WAGON  AND  THE 
DETAILS  OF  ITS  DESIGN. 

By  George  Willans. 

Part  L — ^The  Present  Standard  "Wagon  .Specifications 
AND  their  Details. 

General  Remarks. — Of  late  years  the  railway  wagon  has 
been  perhaps  one  of  the  most  discussed  questions  of 
railway  administration.  Notwithstanding  the  increased 
interest  at  present  taken  in  the  subject,  it  would  be  difficult 
to  pcint  to  any  period  more  than  the  present  when  every 
efiort  should  be  made  to  obtain  the  maximum  profit  from 
every  vehicle.  The  present  day  wagon  is  not  such  an 
inferior  vehicle  as  one  might  expect  from  the  more  or  less 
exaggerated  statements  made  by  the  non-technical  press ; 
indeed,  the  10  or  12  tons  wagon  is  at  the  present  time 
difficult  to  beat  for  all-round  usefulness  3  but  future 
requirements  must  be  looked  to  and  jjrovisioii  made  to 
cope  with  the  exigencies  of  an  ever-increasing  volume  of 
traffic.  It  is  proposed  in  the  following  series  of  articles  to 
divide  the  subject  into  two  i)arts — (1)  the  present  standard 
wagon  sijecifications  and  tlieir  details,  and  (2)  high- 
capacity  stock  and  future  requirements,  as  far  as  can  be 
at  present  foreseen. 

Classification. — There  are  three  main  classes  of  rolling 
stock  coming  under  the  heading  of  wagons — 1,  open  goods  ; 
2,  covered  goods  ;  3,  mineral.  In  Class  1  we  have  included 
the  medium  sided  8  tons  merchandise  wagon,  an  important 
class  of  vehicle  for  general  traders'  purjwses,  and  the  lU 
tons  high  sided  truck,  used  for  the  heavier  classes  of  goods 
traffic.  Class  2  includes  all  types  of  covered  wagons  such 
as  fiour,  salt,  and  meat  vans,  and  are  generally  constructed 
so  as  to  be  capable  of  running  on  either  goods  or  passenger 
trains  at  will ;  in  Class  3  are  included  all  coal,  ore,  brick, 
or  similar  types  of  freight  having  wagons  specially  allotted 
to  that  particular  traffic.  There  is  a  miscellaneous  class  of 
special  vehicle,  such  as  timber  trucks  and  oil  tank  wagons, 
that  cannot  be  classified  under  any  of  the  above  three 
headings. 

Frame  and  Body. — Up  to  15  tons  it  is  optional  whether 
the  under-frame  of  the  wagon  be  constructed  of  wood  or 
steel;  above  this  capacity  steel  is  alone  allowable  for  the 
frame  construction.  A  comparison  of  the  two  classes  of 
material  iierniitted  is  desirable  in  view  of  future  require- 
ments. 

Wooden-  U nderfranie  is  usually  constructed  of  best 
white  English  oak,  although  foreign  oak  and  ])itch  pine  is 
■frequently  met  with,  esi)ecially  in  the  lesser  important 
members  of  the  frame.  The  material  requires  careful 
selection  and  seasoning;  the  connections  of  the  various 
members  to  one  another  have  a  serious  weakening  effect 
on  the  strength  of  the  individual  members,  and  these  con- 
nections, however  well  they  are  made  and  fitted  togetfiei', 
cannot  be  relied  on  for  long  to  distribute  the  various 
stresses  unifoiinly  throughout  the  structure,  and  on  this 


account  there  is  never  the  i)erinanency  of  alignment  pos- 
sible tliat  can  be  obtained  in  a  steel  frame.  Tlie  wood  is 
affected  by  exposure  to  the  weather,  and  is  considerably 
heavier  tluui  a  steel  frame.  There  is  the  advantage  to 
some  users,  however,  of  being  able  to  repair  the  wagons 
somewhat  easier,  without  special  tools  or  machinery,  and 
generally  speaking  they  are  on  this  account  preferable  for 
the  private  owner's  jjuiposes  than  a  steel  frame.  Fig.  1 
shjws  a  typical  wooden  underframe  for  a  10  tons  wagon. 

Steel  U nderfrumes  are  undoubtedly  ^the  best,  and  ijre- 
sent  so  many  advantiigeous  features  that  it  would  seem  to 
be  only  a  question  of  time  until  they  are  universally 
adopted.  The  material  in  each  member  of  the  frame  can 
be  so  disposed  as  to  cany  the  stresses  put  upon  them  to 
the  greatest  advantage,  and  at  the  same  time  eliminating 
all  lumecessary  weight  as  far  as  possible.  The  connections 
of  the  various  members  to  one  another  are  quite  rigid, 
and  the  strength  of  tlie  members  is  not  seriously  impaired 
by  those  connections ;  in  fact,  they  to  some  extent  by 
stiffening  the  structure  a,dd  to  the  resistance  of  the  mem- 
bers. When  i>roper  care  is  taken  to  prevent  corrosion  by 
painting  at  suitable  intervals,  no  ill  effects  are  experienced 
by  exposure  to  the  weather.  Fig.  2  .shows  a  typical  steel 
frame  for  a  10  tons  vehicle. 

Description,  of  Wooden  Underfraine  for  10  Tons 
Wayu)i. — ^Ueferring  to  fig.  1,  the  standard  dimensions 
for  the  vaiious  niembei-s  of  the  underframe  are  as 
follows  :  — 

Inches.  liicl.es. 
Solebars  not  less  than  12x5  not  to  exceed  12x6 
Headstocka     „       „       12  x  5       „       „       12  x  6 
Longitudinals        „       12  x  3^ 
Diagonals       „      ,,      12  x  34 

In  cases  where  the  solebai's  or  headstocks  are  plated 
or  made  of  tlie  sandwich  construction  they  must  niain- 
tain  an  equivalent  strength  to  the  foregoing  dimensions. 
The  necessity  for  the  principal  members  not  exceeding  the 
12  in.  by  G  in.  limit  is  apparent  when  it  is  remembered 
that  otherwise  there  would  be  a  tendency  to  construct 
vehicles  having  too  wide  a  margin  of  safety,  resulting 
in  an  excessive  tare  weight,  a  thing  to  be  carefully  watched 
when  designing  railway  rolling  stock. 

Limit  of  Dimensions  of  Wagon. — The  length  of  tlie 
over-all  dimensions  of  the  wagon  must  not  exceed  16  ft. 
over  tlie  headstocks  (this  applies  to  standard  10  tons 
wagons,  and  not  to  sj^ecial  vehicles)  ;  the  width  should 
not  exceed  8  ft.  over  all,  and  height  at  the  sides  of  10  ft. 
and  11  ft.  Gin.  in  the  middle  above  rail  level.  It  is 
necessary  to  bear  these  dimensions  in  mind  when  designing 
the  underframe,  in  order  tliat  thej-  may  not  be  exceeded. 

Connection  of  Frame  Mendjers  in  Wooden  Under- 
frame.— 'The  various  points  of  connection  of  the  members 
to  one  another  are  made  throughout  the  frame  by  the 
mortise  and  tenon  joint,  reinforced  by  tie  bolt«  and  angle 
irons,  as  shown  by  fig.  1.  Fig.  3  shows  the  detail  of 
the  connection  of  the  solebar  end  to  the  headstock  by 
the  mortise  £?nd  tenon  joint.  For  a  double  tenon  joint,  as 
tig.  3,  where  D  =  the  deptli  of  the  timber,  the  width  of  the 
D 

tenons  is  usually  made  —  g — i.e.,  with  a  12  in.  sole  bar  each 

tenon  would  be  2  in.  wide',  the  lengtk  of  the  tenon  being 
2  in.  or  J  in.  less  tlia-u  tJiis.  It  is  customary,  however,  to 
make  the  original  tenon  about  \  in.  less  in  width  than  the 
2  in.  as  above,  in  oi"der  that  witli  the  resultant  wear 
and  tear  to  the  wagon  the  mortise  ^^•ill  be  capable  of 
being  squared  out  to  fit  a  2  hi.  tenon  at  some  future  renewal 
of  the  member.  Hence  in  fig.  3  the  lengtli  of  tenou  is 
1  J  in.  aiid  width  1|  in.  ;  it  is  further  "  liaunclied  "  ^  ii^- 
between  the  tenons,  which,  altliough  not  universally  done, 
matierially  increases  the  strength  of  the  connection. 
Care  should  be  taken  that  the  tenons  are  good  fits 
into  tdieir  respfective  mortdses,  otherwise  the  wagon 
will  '■  work  ''  after  being  put  into  service.    The  mortisu 
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holes  sliould  not  be  cut  too  deep  for  their  tenons,  as, 
apait  from  reducing  the  section  of  the  member,  deep 
mortise  holes  are  a  means  of  setting  up  decay  in  the  tenon 
l)y  the  lodgment  of  coal  dust  or  moisture.  Before  being 
placed  together  the  tenon  and  mortise  should  receive  a  coat 
of  paint  to  retard  the  decay  of  the  timbers.  As  previously 
mentioned,  the  tenon  joints  are  reinforced  by  the  bolts 
and  angle  irons,  where  the  most  "  racking "  stresses  are 
to  be  met.  Fig.  i  shows  the  connection  of, the  headstock 
to  the  solebar  and  diagonal  as  shown,  the  bolts  passing 
through  the  sole  bar  also  securing  the  strap  bolts  shown  ; 
the  use  of  the  strap  bolts  as  in  the  figure,  although  not 
generally  adopted,  serve  as  a  material  assistance  to  the 
securing  of  the  headstock.  In  some  cases  one  strap  holt 
only  is  used,  placed  centrally  on  the  sole  bar  as  shown 
by  the  dotted  lines.  Tliei'e  are  usually  four  transverse 
through  rods  as  shown  in  fig.  1,  situated  on  either  side  of 
the  middle  bearers  ;  these  should  have  |  in.  screwed  ends, 
and  be  reduced  to  f  in.  between  the  solebars,  so  that  they 
may  be  passed  easily  through  the  frame,  but  the  holes 
in  the  sole  bar  should  be  a  close  fit,  and  the  bolts  pulled 
well  up  to  ensure  the  cross  timbers  being  well  held  together. 
The  longitudinal  through  rods  are  usually  four  in  number, 
although  two  are  frequently  employed,  as  is  also  the 
arrangement  shown  in  fig.  1.  Wlien  four  through  rods  are 
used  they  should  have  |  in.  screwed  ends  and  be  reduced  to 
J  in.  between  thi?.  headstocks,  and  passed  through  a  draw- 
bar casting  or  wrought  iron  plate,  as  shown  in  fig.  5, 
Similarly,  when  two  rods  are  used,  they  should  have  1^  in. 
screwed  ends  reduced  to  1  in.  in  the  middle  of  the  rods. 
The  drawbar  plate  is  then  made  oval  shape  to  meet  the 
altered  conditions.  In  cases  where  the  standard  practice 
of  employing  a  large  laminated  cross  spring  to  take  the 
buffing  and  drawbar  stresses  is  departed  from,  the  frame 
is  further  reinforced  to  take  these  additional  loads,  and  it 
is  necessary  not  to  neglect  to  do  so,  or  otherwise  the  wagon 
will  soon  become  out  of  square,  if  not  rendered  unfit 
for  service.  The  precise  form  of  reinforcement  necessary 
varies  with  the  new  stresses  to  be  met,  and  can  only  be 
ascertained  for  each  individual  case. 

(7^0  he  continued.) 


NOTES  ON  CUPOLAS  AND  CAST  IRON.* 


In  taking  up  the  subjects  of  cupolas  and  cast  iron  the  writer 
sees  liow  impossible  it  is  for  liim  in  the  limits  of  this  paper  to 
(leal  with  all  styles  of  cupolas.  There  are  two  well-known 
types  he  will  not  touch  upon,  namely,  the  receiver  and  the  drop 
bottom — both  of  these  have  strong-  supporters  in  this  country. 
The  drop  bottom  type  is  in  general  use  in  America.  The 
analysis  of  foundry  irons  are  now  receiving-  considerable  atten- 
tion from  metallurgical  chemists.  The  action  of  the  cupola 
on  the  irons  passing  through  it  is  now  studied  by  them,  resulting 
up  to  now  in  some  very  contradictory  opinions,  but  no  doubt 
something  reliable  will  in  time  be  obtained.  A  great  deal  of 
useful  work  has  been  done  by  them  for  the  foundry,  and  the 
founder  looks  to  them  to  help  in  many  of  the  difficulties  that 
arise  in  foundry  work.  Cast  iron  is  such  a  wide  subject  that 
the  writer  cannot  hope  to  do  more  than  touch  the  fringe  of  it. 

The  efficient  working  of  cupolas  for  melting  iron  has  received 
c(insiderable  attention  of  late  years,  particularly  in  foundries 
engaged  in  the  production  of  castings  that  are  machined  all 
over.  The  proper  melting  of  the  mixtures  plays  an  important 
part  in  the  production  of  good  castings.  To  the  casual  observer, 
the  operation  of  charging  a  cupola  does  not  appear  to  demand 
much  skill;  it  appears  to  be  one  of  those  operations  requiring 
someone  strong  in  the  arm  only.  But  the  careful  working  of  a 
furnace  has  more  influence  on  the  output  of  good  castings  than 
is  generally  acknowledged. 

If  this  part  of  j'our  foundry  work  is  carried  out  in  a  systematic 
way  it  removes  one  of  the  many  causes  of  foundry  troubles. 
If  you  have  careless,  irregular  charging  of  the  fuel,  iron,  and 
flux  it  is  impossible  to  get  the  desired  result,  for  this  may  be 
entirely  altered  by  bad  furnace  work.  When  you  are  able  to 
depend  on  this  part  of  your  foundry  work  being  done  well, 
you  have  a  good  base  to  work  on,  so  that  when  your  irons  are 
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not  giving  you  the  results  you  require  you  can  then  make  a 
change  in  your  mixture  with  some  certainty  of  arriving  at  the 
result  in  view.  Mixtures  of  iron  calculated  from  the  analysis 
of  the  iron  you  are  using  may  be  entirely  changed  owing  to 
the  variable  melting.  It  is  important  that  a  good  pressure 
gauge  be  fitted  ou  each  cupola  to  enable  the  melter  to  know  the 
pressure  of  the  blast.  In  the  case  of  motor-driven  blowers,  it 
would  save  waste  of  i^ower  if  it  were  possible  for  the  furnace 
man  to  vary  the  sp?e.d  of  the  motor;  the  gear  for  doing  (his 
should  be  near  tha  cupola  and  pressure  gauge. 

This  slackening  down  of  speed  or  pressure  dtjes  not  tend  to 
good  cupola  records,  but  many  foundries  are  compelled  to  do  so 
towards  the  end  of  the  blow,  especially  when  using  furnaces 
melting  8  to  12  tons  per  hour  for  large  and  small  work.  It 
often  happens  when  the  heavy  pieces  are  cast  that  the  iron 
cannot  be  got  away  fast  enough,  and  in  these  cases  means 
should  be  provided  for  the  melter  to  vary  the  speed  of  the 
motor;  dne  way  of  reducing  the  pressure  is  to  open  the  sight 
hole  doors. 

A  more  convenient  method  when  not  able  to  control  the 
motor  speed  is  to  have  a  large  relief  valve  on  the  blast  main 
that  can  be  readily  opened.  This  valve  al§o  serves  as  a  safety 
valve  set  to  blow  off  at  1\  lb.  pressure,  and  prevents  any 
undue  load  coming  on  the  motor.  For  the  best  classes  of 
small  and  mediiun  castings  that  are  to  be  machined  all  over, 
or  have  large  machined  surfaces,  it  is  preferable  to  use  a  small 
cupola,  melting  3  to  4  tons  per  hour.  This  size  of  furnace 
allows  a  better  opportunity  to  vary  the  mixture  to  suit  the 
diiferent  thicknesses,  or  scantling,  of  the  work,  tliis  more  par- 
ticularly when  mixtures  are  being  used  for  work  that  must  be 
close-grained  and  hard,  and  free  from  defects  when  machined 
all  over.  Iron  that  will  give  good  results  in  castings,  say 
with  Ih  in.  thickness  of  scantling,  if  used  for  the  same  class  of 
casting  with  iin.  scantling,  would  be  very  liable  to  defects 
owing  to  imprisoned  gases.  Another  reason  why  it  is  desirable 
to  be  able  to  vary  the  mixture  easily  is  that  it  is  necessiry  to 
do  so  in  order  to  obtain  uniform  density  in  large  and  small 
castings  having  varying  thicknesses  of  metal.  Otherwise  if 
poured  from  the  same  mixture  of  iron  the  heavier  pieces  would 
liave  a  more  open,  and  therefore  softer,  metal  than  the  latter. 
These  remarks  more  particularly  apply  to  engine  parts, 
cylinders,  liners,  valves,  etc. 

The  question  of  shrinkage  has  to  be  considered  when  using 
hard  iron,  as  it  is  well  known  hard  iron  contracts  more  than 
soft.  The  contraction  of  iron  used  in  general  engine  castings 
ranges  from  0'140in.  for  bedplates  and  similar  pieces,  up  to 
O'loOin.  to  0160in.  for  cylinders.  These  figures  are  true  for 
a  tin.  square  bar  12  in.  long.  When  using  hard  iron  for  com- 
plicated forms,  it  is  advisable  to  make  all  ribs  or  brackets  fully 
equal  in  thickness  to  the  general  scantling  to  prevent  cracking 
of  these  parts,  as  increasing  the  depth  of  the  rib  will  not  do  so. 
A  slight  addition  to  the  thickness  will  in  most  cases  have  the 
desired  effect.  This  will  cause  the  casting  to  cool  down  more 
slowly  and  regularly,  thereby  lessening  the  contraction  and 
avoiding  undue  strain.  It  is  a  well-estalilislicd  fact  that  iron 
contracts  in  proportion  to  its  thickness;  numerous  tests  made 
during  the  last  five  years  by  the  writer  for  his  company  show- 
that  a  bar  h  in.  square  will  contract  1/100  part  of  an  inch  more 
per  foot  than  a  bar  of  1  in.  scjuare  of  eqiial  length.  Mr.  Keep, 
ill  his  book  ou  "  Cast  Iron,"  shows  by  his  experiments  how  the 
contraction  may  be  kept  constant  in  any  thickness  of  test  bars, 
from  i  in.  to  4  in.  squiire,  by  varying  the  percentage  of  silicon 
in  the  iron.  It  is  important  to  the  founder  to  have  a  ready 
means  of  doing  this  by  the  use  of  high  silicon  irons.  But  test 
bars  do  not  tell  the  founder  all  he  would  like  to  know  as  to  how 
a  particular  piece  will  contract.  With  large  castings  in 
standard  repetition  work,  it  is  important  that  tlie  castings  be 
produced  correct  to  size.  The  exact  contraction  of  any  par- 
ticular class  of  casting  is  obtained  liy  the  jjattern  maker 
noting  how  castings  vary  from  his  usual  allowance  to  guide  him 
ill  making  other  sizes  of  the  same  class  of  article.  The  shapes 
and  the  coring  have  considerable  influence  on  the  amount  the 
particular  ]iiece  will  contract,  and  (-an  only  be  determined  by 
experience. 

The  quality  of  coke  plays  an  important  part  in  the  production 
of  higli-class  castings,  and  greatly  influoncos  foundr}'  costs. 
If  it  is  high  in  sulphur  and  ash  trouble  will  be  causedl,  owing 
to  part  of  the  sulphur  being  taken  uj>  by  the  iron,  this  tending 
to  increase  the  hardness  and  shrinkage  of  the  iron.  From 
experiments  made  it  has  been  shown  that  with  the  percentage 
of  sulphur  in  the  irons,  ranging  from  the  least  possible  amount 
up  to  2  per  cent,  the  shrinkage  was  increased  IG  per  cent, 
whilst  other  experiments  showed  the  increase  to  be  as  much  as 
45  per  cent.  It  may  be  well  to  mention  that  sulphur  in  some 
formi  was  added  to  the  iron  in  the  above  experiment.  It  follows 
from  the  above  that  any  serious  approach  to  the  figures  given, 
showing  an  excess  of  sulphur  in  the  iron,  would  be  followed 
by  many  cracked  castings  in  some  classes  of  work.  These,  \iovi- 
cver,  are  extreme  figures,  and  are  not  likely  to  occur  with  good 
melting.    If  the  percentage  of  ash  be  high,  its  melting  power 
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is  reduced,  and  a  greater  quantity  of  flux  is  also  required  to 
convert  the  ash  iuto  a  fluid  slag,  whilst  the  ash  and  flux,  being 
jnconibustible,  tend  to  lower  the  heat  of  the  furnace. 

The  following  analysis  may  be  taken  as  representative  of 
English  foundry  coke:  — 


1,  Ptase's 
West. 

2.  Platfs. 

3.  Hampstead 
Official  Coal 
Cunifany. 

Ash  

Per  cent. 
00 -sr, 

0-iS 
9-27 
0-C8 

Per  cent. 
SO  9.3 
0-1  ;o 
9--17 
0  45 

Per  cent. 

92  00 
l-:,0 

G-or. 

O-r-,5 

100-66 

^OQ■■ir, 

100.00 

No.  1  and  2  are  independent  analyses  liy  Mr.  Kent  Smith, 
of  Queen's  Ferry. 

No.  3  test  supplied  by  makers. 

Some  English  cokes  contain  sul2)hur  as  high  as  1'25  per  cent. 

Mr.  Buchanan  gives  these  figures  for  English  coke :  Carbon 
not  under  88  00  per  cent,  ash  not  over  8  00  per  cent,  sulphur 
not  over  0'75  per  cent. 

Mr.  Woods,  of  Messrs.  A.  Ransome  and  Company  Limited, 
Newark,  has  given  the  following  figures  of  analysis  by  them 
of  Pease's  west  coke:  — 


Dnte  of  te.st. 

ipril,  1002. 

M^y,  1902. 

Jan.,  1903. 

M^y.  1903 

91-88 

89  80 

89-17 

89-94 

1-20 

1-91 

1-70 

2-45 

6-7S 

7-99 

8-53 

7  01 

1-24 

1-28 

119 

1-3L 

Tbe.se  figures  show  a  very  high  sulphur  percen'-age. 


The  following  are  tests  of  cupolas  made  last  October  ))y 
Messrs.  A.  Ransome  and  Company  Limited,  Newark;  — 


Cupola. 

Dia- 
meter. 

Bed 
charge  in 
Ibd. 

Total  iron 
melted  in 
blow. 

Total 
cnke  in 
lbs. 

Ratio  o' 
coke  to 
ir.m. 

Remarks. 

In. 

Ordinary  belted 

:is 

016 

17-360 

1960 

8-85 

Machine  castings 

Ordinary  belted 

34 

504 

6-723 

1034 

6-31 

Machine  castings 

These  average  results  agree  with  the  best  practii^e  in  this  country  and  America. 


Mr.  Keep  gives  the  following  figures  for  American  coke  as 
the  average  quality:  Carbon  84  per  cent  to  87  pei-  cent,  ash 
11  per  cent  to  13  per  cent,  sulphur  0-50  per  cent  to  15  per 
cent. 

Coke  very  low  in  sulphur  and  ash  will  be  found  to  be  weak 
in  struc-ture,  and  not  suitable  to  carry  lieavy  charges  of  iron. 
Strong  English  coke  will  often  contain  10  per  cent  of  ash,  and 
the  sulphur  may  lie  up  to  l'2o  per  cent.  This  amount  of 
sulphur  may  not  cause  serious  trouble  in  some  classes  of  work, 
if  hot  melting  be  secured,  and  this  can  only  be  obtained  by 
using  a  suitable  pressure  and  properly  proportioned  tuyeres 
along  with  a  liberal  supply  of  fuel. 

Slow  melting,  accompanied  by  a  low  temperature,  favours 
the  taking  up  of  sulphur;  Init  if  hot  melting  is  accomplished 
the  sulphur  passes  into  the  slag,  not  because  the  iron  is  hot, 
but  by  reason  of  the  slag  being  fluid  it  comes  into  intimate 
contact  with  the  sulphur-ljearing  ash.  To  get  a  coke  strong  we 
are  compelled  to  have  a  fairly  high  percentage  of  ash  and 
sulphur,  and  a  corresponding  loss  of  carboii ;  tlii?  gives  a  coke 
that  will  not  readily  crumble  in  the  furnace,  but  will  retain 
its  form,  but  with  lessened  bulk,  until  it  has  passed  the  tuyeres. 
By  the  use  of  a  strong  coke  the  furnace  is  kept  ojjsn,  and  the 
blast  is  able  to  penetrate  towards  the  centre  of  the  cup:)la; 
consequently  the  hot  gases  are  able  to  ascend  freely.  Soft  coke 
is  liable  to  form,  together  with  the  charges  of  iron,  into  a 
dense  mass,  thus  offering  a  great  resistance  to  the  passage  of 
the  blast. 

Professor  Turner  shows  in  his  experiments  that  with  repeated 
meltings  of  iron  up  to  16  times,  sulphur  was  increased  from 
0  03  per  cent  to  0  20  per  cent;  assuming  the  iron  to  be  melted 
under  ordinary  conditions,  it  shows  that  the  increase  of  sulphur 
by  one  melting  cannot  be  a  large  amount,  say  0  01  per  cent 
for  each  melting,  but  with  rapid  hot  melting  of  irons  fairly 


high  in  manganese,  there  is  practically  no  gain  in  sulphur. 
It  follows  that  with  slow  melting  at  a  low  temperature, 
good  irous  may  greatly  deteriorate  in  quality,  resulting  in 
castings  containing  a  higli  percentage  of  sulpliur  and  imprisoned 
slag. 

Owing  to  its  melting  point  l)eing  considerably  higher  than 
tliat  of  iron,  slag  requires  a  more  intense  lieat  to  ensure  fluidity. 
Tliis  is  further  increased  by  a  suitable  addition  of  lime  or  fluor 
spar  to  act  as  a  flux,  O'Ct  per  cent  of  same  per  ton  l>eing 
found  sufficient  by  some  founder  for  the  purpose,  others  use 
as  much  as  2  per  cent.  This,  however,  must  not  be  used  too 
freely,  or  the  furnace  lining  will  l)e  seriously  attacked;  lime 
and  silica  are  not  readily  fused,  but  with  alumina  added  they 
form  a  fusible  fluid  slag.  An  advantage  of  fluid  slag  is  that 
it  floats  on  the  top  of  the  molten  iron,  thus  protecting  it  from 
the  oxidising  influence  of  the  blast. 

Special  C.\sts. — It  is  the  ]5ractice  of  Messrs.  Willans  and 
Robinson  Limited  to  have  special  blows  for  the  most  important 
wearing  parts — :that  is,  for  cylinders,  trunks,  rings,  and  springs 
and  valves;  also  for  all  castings  subject  to  steam  pressures,  the 
object  being  to  jircvent  any  unsuitable  mixture  of  iron  being- 
used  for  this  class  of  casting 

Blast  Pipes. — Some  blast  pipe  lines  cause  great  loss  of 
power  due  to  their  great  length  and  numerous  short  bends. 
Some  of  the  later  cupolas  have  bends  made  with  large  radii, 
and  the  pipe  line  very  short,  the  fan  or  blower  being  erected 
as  near  the  cupolas  as  possible,  the  motor  and  blower  being  in 
some  instances  on  the  cupola  stage.  Electrically-driven  blowers 
lend  themselves  readily  to  this  arrangement. 

Blast  Peessures. — A  low  pressure,  say  of  8oz.,  with  20 
per  cent  ar?a  of  tuyere,  will  suit  small  furnaces,  and  a  fan  would 
answer  well  with  this  proportion  of  tuyere.  Tuyeres  with 
8  per  cent  to  12  per  cent  of  the  furnace  area  are  to  be  preferred 
in  the  larger  diameter  furnaces.  These  smaller  proportions  of 
tuyeres  demand  a  higher  pressure  to  ensure  a  proper  amount 
of  air  being  delivered  into  the  furnace,  and  so  obtain  rapid 
combustion  of  the  fuel.  The  blast  also  penetrates  further  with 
the  increased  pressure,  which  is  of  great  importance  in  large 
furnaces.  The  difficulty  of  getting  the  blast  to  the  centre  has 
been  met  by  the  introduction  of  a  central  blast  arrangement 
by  Mr.  West,  an  American  metallurgist;  but  this  tends  to 
complicate  the  working  of  the  furnace.  There  is  no  uniformity 
about  the  shapes  of  tuyere  inlets;  they  are  made  of  square, 
rectangular,  round,  or  oval  sections,  the  point  to  be  aimed  at 
being  to  get  a  proper  distribution  of  the  air.  Some  cupola 
designers  have  the  ttiyere  expanding  outwards  into  the  furnace, 
but  the  common  style  is  a  parallel  tuyere  from  the  wind  belt 
into  the  cupola.  Some  contract  the  orifice  slightly,  the  object 
being  to  deliver  at  full  pressure  as  near  to  the  fuel  as  is  possible, 
and  so  obtain  greater  penetration  of  the  blast. 

Hot  blast  arrangements  have  been  tried  by  several  cupola 
designers;  some  having  tried  to  heat  the  blast  by  a  coil  of 
pipes  in  the  furnace  stack  immediately  above  the  charging  door, 
and  by  forcing  the  cold  air  tli rough  them  before  it  reached  the 
tuyere;  others  have  arranged  to  pass  the  blast  through  a 
cast-iron  brick  lining,  these  taking  the  place  of  the  ordinary 
fire  bricks,  the  object  being  twofold.  In  the  first  place,  to  make 
a  durable  air  cooled  lining,  and  secondly  to  get  a  supply  of  hot 
l)last  into  the  furnace;  but  both  of  these  arrangements  result 
in  a  complicated  blast  j^assage,  and  great  loss  of  power  due  to 
increased  friction  of  the  blast. 

Some  cupolas  have  four  rows  of  tuyeres,  but  from  some  recent 
figures  relating  to  the  working  of  the  furnace  of  this  kind  they 
show  it  to  be  one  of  the  cupola  fads  to  be  avoided. 

Messrs.  A.  Ransome  and  Company  Limited,  engineers, 
Newark,  have,  at  the  writer's  request,  kindly  given  some  par- 
titulars  bearing  on  this  point.  The  furnace  they  tried  had 
tuyeres  up  to  about  2  ft.  below  the  cupola  stage,  and  the  main 
blast  pipe  was  connected  to  an  ordinary  wind  belt;  from  this 
pipe  a  number  of  IJ  in.  diameter  pipes  were  taken,  and  these 
introduced  the  blast  into  the  cupola  through  about  a  dozen 
holes  arranged  in  an  ascending  spiral  round  the  cupola;  thus 
the  first  hole  was  about  a  foot  from  the  belt,  and  the  others 
followed  at  intervals  to  a  height  of  about  2  ft.  below  the  cupola 
stage,  these  being  in  addition  to  the  ordinary  tuyeres  in  the 
wind  belt.  This  cupola  did  not  answer  the  expectation  of  the 
inventors;  the  metal  came  down  very  well  just  at  the  com- 
mencement of  the  blow,  but  afterwards  the  upper  charges  got 
alight  and  trouble  began  owing  to  partial  melting  taking 
place  at  some  of  the  numerous  tuyeres  above  the  proper  melting 
zone.  This  is  one  of  the  troubles  that  are  likely  to  occur  with 
iion  brick  lining  w-hen  the  bricks  are  used  a,s  blast  passages, 
owing  to  the  blast  escaping  at  the  joints  into  the  furnace  and 
causing  imperfect  melting  above  the  tuyeres,  resulting  in  the 
charges  hanging  up  and  rapid  destruction  of  the  iron  lining. 

Cast-iron  brick  linings  are  said  to  give  good  results  if  they 
are  kept  cool  by  circulating  air  through  them  at  a  low  pressure, 
independent  of  the  blast  supply.  It  is  claimed  that  the  charges 
are  not  likely  to  hang  up  as  with  fire  brick  linings,  and  there 
is  also  a  smaller  cost  for  maintenance. 
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It  is  well  to  Bote  that  iu  an  iron-lined  cupola  a  fire-brick 
lining  must  be  used  from  the  floor  of  the  cupola  to  the  top  of 
the  melting  zone,  owing  to  the  high  temperature  of  this  part  of 
the  cupola  ;  roughly  speaking,  this  brickwork  must  extend  to 
about  three  or  four  feet  above  the  tuyeres,  the  iron  lining 
l)eginuing  at  this  point  and  fiuisliing  at  the  charging  door. 
Iron  linings  are  most  likely  to  give  good  results  in  large 
diameter  furnaces  where  the  charges  are  dumped  in  from 
chaiging  barrows.  Tliis  method  is  very  destructive  to  the 
upper  part  of  the  lining  if  ordinary  fire  bricks  are  used. 

A  cast-iron  curb,  fitted  a.  few  inches  below  the  charging  door, 
adds  considerably  to  tiie  life  of  the  lining  at  this  part,  the 
inner  diameter  of  the  curb  being  made  to  project  about  1  in. 
over  the  brick  lining.  The  author  has  not  seen  any  difficulty 
with  biick-lined  cupolas,  owing  to  the  hanging  up  of  the 
charges,  and  his  company  use  cupolas  ranging  from  20  in.  to 
Of)  in.  diameter,  melting  from  5,000  to  5,700  tons  per  annum. 
It  is  possible  to  use  a  furnace  18  months  or  more  (lined  with 
the  Farnley  Co.  fire  brick)  before  it  requires  renewal  of  the 
lining.  There  is  a  considerable  amount  of  wear  of  the  cupula, 
at  the  melting  zone  eacli  time  it  is  used,  and  if  this  repair  is 
not  carried  out  in  a  proper  manner  the  upper  part  of  the  lining 
is  quickly  worn  away.  In  making  good  the  parts  of  the  cupohi 
where  it  is  badly  worn  it  is  well  to  fill  in  with  pieces  of  old 
fire  brick,  cut  to  suit,  and  faced  up  in  the  usual  way  with 
ganister ;  this  does  away  with  the  tendency  of  the  wet  ganister 
to  bag  or  fall  away. 

Melting  Losses. — Experiments  with  rusty  scrap  melted 
alone  the  loss  was  14  per  cent.  With  good  machinery  scrap  the 
loss  ranged  from  5  to  7  per  cent.  Mixtures  of  soft  iron  lose 
more  in  melting  than  hard  cylinder  mixtures.  In  several 
experiments  made  witli  soft  iron  and  cylinder  iron  mixtures, 
to  determine  the  melting  losses  of  each  kind,  the  following 
results  were  obtained :  With  soft  iron  the  loss  was  4.'87  per 
cent,  whilst  witli  a  hard  iron  mixture  for  cylinders  the  experi- 
ment showed  the  loss  ranged  from  2'5  to  3'6  per  cent.  This 
difference  is  owing  to  the  greater  percentage  of  silicon  and 
graphite  carbon  in  the  soft  iron,  causing  it  to  be  more  readily 
burnt  up  or  oxidised  by  tlie  blast.  Hard  irons  may  soften  in 
passing  through  the  cupola,  and  in  so  doing  gain  in  free  carbon. 
Experiments  made  by  Mr.  H.  E.  Field,  an  American  metal- 
lurgist, sliow  that  the  percentage  of  carbon  in  hard  iron  may 
increase  10  per  cent,  and  that  an  iron  with  4  per  cent  of  silicon 
may  lose  20  per  cent  of  its  silicon ;  whilst  in  the  case  of  an 
iron  with  0  2  per  cent  silicon  the  loss  is  hardly  perceptible. 

Melting  Ratios. — Foundries  producing  high-class  engine 
castings  must  have  the  iron  melted  hot  for  many  of  the  pieces  ; 
this  tends  to  make  t!ie  melting  ratio  low.  Extravagant  claims 
are  sometimes  made  by  the  melters  of  iron,  and  are  likely  to 
lead  inexperienced  persons  to  be  dissatisfied  with  the  results 
that  are  being  obtained  for  them.  A  writer  in  the  Mcrlianiral 
H'o/'/f/  claimed  that  he  melted  3^  tons  per  hour  in  a  furnace 
]8in.  diameter.  This  works  out  to  a  melting  speed  of  two  tons 
per  hour  for  each  square  foot  of  furnace  floor  area.  Comparing 
this  with  some  of  the  best  results  the  author  has  obtained  in 
using  furnaces  from  20  in.  to  60  in.  in  diameter,  as  also  from 
many  records  from  furnaces  in  this  country  and  America,  he 
has  not  seen  any  case  where  more  than  16  cwt.  has  been  obtained 
with  ordinary  furnaces.  Some  of  the  inventors  of  patent  cupolas 
claim  to  melt  20  cwt.  per  hour  per  square  foot. 

Melting  ratios  are  studied  very  much  in  America.  Some 
users  of  cupolas  claim  to  melt  with  one  of  coke  to  lO.J  of  iron, 
but  they  are  much  behind  the  times  if  the  writer  in  the 
MerhaiiiraJ  World  can  be  depended  upon,  for  his  melting  ratio 
is  as  follows:  Fast  melting  1  to  16,  slow  melting  1  to  28 ;  these 
results  are  said  to  be  obtained  from  an  ordinary  furnace.  It 
is  evident  the  inventors  of  patent  cupolas  will  have  to  bestir 
themselves  to  beat  these  records. 

Melting  ratios  in  some  foundries  are  sometimes  as  low  as 
one  of  coke  to  4^  of  iron,  and  the  amount  melted  per  square 
foot  per  hour  may  be  as  low  as  0'35  of  a  ton,  or  7  cwt.,  against 
16  cwt.,  which  is  a  very  good  result,  and  not  always  obtain- 
able in  ordinary  practice. 

The  author  has  frequently  obtained  16  cwt.  from  a  30 in. 
diameter  furnace;  but  as  the  diameter  of  the  furnace  increases 
he  has  found  that  there  is  a  tendency  to  fall  away,  so  that  with 
a  furnace  6f)  iu.  diameter  12  cwt.  may  be  considered  a  good 
result  from  this  size  of  furnace ;  to  put  it  in  another  way,  a 
total  of  11 J  tons  per  hour  will  be  melted  if  the  above  rate  be 
maintained.  These  results,  owing  to  variable  conditions  of 
foundry  work  will  not  always  be  obtainable. 

In  foundries  where  the  iron  is  got  down  very  hot  a  ratio  of 
one  of  coke  to  7J  of  iron  may  be  considered  good  working. 
Some  founders  claim  to  do  better  than  this,  as  also  do  makers 
of  cupolas.  It  often  happens  that  the  bed  charge  is  not 
included  in  the  coke  consumption,  also  the  full  value  is  allowed 
for  the  waste  coke  saved  from  the  dump.  The  above  figures 
include  the  bed  charges,  and  only  50  per  cent  of  the  recovered 
coke  is  deducted  from  the  total  coke  used  in  the  blow. 


Furnace  records  should  be  watched,  esioecially  in  large 
foundries — this  part  of  the  foundry  may  be  very  costly  if  not 
watched  carefully.  A  furnace  melting  with  a  ratio  of  one  of 
coke  to  4J  iron,  compared  with  one  using  one  to  7,  assuming 
the  coke  cost  30s.  per  ton,  the  iron  from  the  4^  ratio  furnace 
would  cost  2s.  8d.  per  ton  more;  this,  with  a  large  yearly 
output,  would  amount  to  a  considerable  sum. 

Tempei! ATUEE  OF  Gases. — In  view  of  the  tendency  to  increas.- 
tiie  height  of  cupolas,  the  following  figures  nuiy  be  of  interest. 
Tlie  temperatures  given  are  the  mean  of  several  tests  made 
fiom  four  furnaces  of  the  following  diameter:  36  in.,  46  in., 
5!)  in.,  and  60  in.,  and  height  of  stage  16  ft.  The  temperatures 
were  taken  by  means  of  a  pyrometer  made  by  tlie  Cambridge 
Scientific  Instrument  Company,  and  are  as  follows:  Taken 
just  above  charge — 480  deg.  Fall.  Temperature  of  gases  when 
burning  above,  the  charge — 930  deg.  Fah. 

This  figure  would  show  a  considerable  increase  if  the  charg- 
ing of  the  furnace  is  une\cn,  and  would  be  followed  by  bad 
melting. 

Strength  op  Cast  Iron  at  High  Temperatures. — The 
test  liars  were  made  in  pairs,  and  were  run  from  one  runner 
gate  to  ensure  the  iron  being  alike,  also  t<i  obtain  the  same 
casting  temperatures  for  each  pair,  arrangements  were  made 
to  correctly  determine  the  temperature  at  tlie  moment  of  break- 
ing ;  one  of  each  jjair  was  allowed  to  cool  slowly  to  the  normal 
tennjerature. 

The  bars  were  1  in.  by  1  in.  by  13  in.,  broken  traversely  ou 
12  in.  centres. 


Temperature 
of  b'tr  when 
broken. 

Breaking 
weight  in  lbs. 

Deflection  in 
inches. 

iDoreased 
deflection  of 
hot  bar. 

Remarks. 

Per  cent. 

200  deg.  Ceil .... 

2750 

0-15 

66-6 

Soft  iron 

Normal  

2400 

0-09 

300  deg.  Ceil.. .. 

3110 

0-lC 

23-07 

Hard  iron 

3000 

0-13 

300  deg.  Cen .... 

31!18 

0-15 

1.0 -30 

Small  blow  holes 

Normal  

3350 

0-13 

Hard  iron 

.WO  dog.  Cen..  .. 

3318 

0-33 

175 -00 

Nickel  and  iron 

alloy 

N  i-aial  

3370 

0-12 

The  figures  in  the  table  show  no  practical  difference  of  the 
breaking  weights  between  the  hot  and  cold  bars.  The  varia- 
tion shown  is  usual  in  bars  cast  under  the  same  conditions, 
and  both  allowed  to  cool  in  the  ordinary  way  before  breaking. 
The  hot  bars  are  much  tougher,  and  sliow  a  decided  gain  in 
deflection  before  breaking,  especially  the  nickel  and  iron  alloy, 
the  deflection  of  the  hot  bar  being  175  per  cent  greater  than 
tiie  cold  one.  Assuming  the  above  results  are  correct,  it  is 
evident  that  cast  iron  is  capable  of  meeting  the  demands  that 
engineers  are  likely  to  make  on  it  for  highly-superheated  steam 
engines. 


TABLE  I. — Showing  Approximate  Results  to  be  Obtained  prom 
Ordinary  Cupolas  Under  Favourablk  Working  Conditions. 


Diameter 
of  furnace. 

Area  in 
superficial 

fCdt. 

Amount  ia  tons 
melted  per  foot 
of  furnace  arei. 

Tons 
melted  per 
hour. 

Blast 
pressure  in 
ounces. 

Ratio  coke 
to  iron. 

In. 

20 

2-2 

0-80 

1-65 

8 

1  to  7 

30 

7-07 

0-75 

5-3 

10 

1  to  7 

46 

11-54 

0  70 

8-078 

14 

1  to  7 

50 

13-63 

0-65 

8-86 

16 

1  to  7 

60 

19-03 

0-60 

11-77 

16  to  18 

1  to  7 

TABLE  II. 

Table  showing  approximate  height  of  melting  zone  and  coke 
bed.    They  are  practically  the  same  for  all  diameters  of  cupola. 

Height  of  bed  charge  of  coke  above  tuyeres         18  in. 

Height  of  bed  when  ready  for  first  charge  of  iron  10  in. 
Height  of  bed  top  of  melting  zone  above  tuyeres.    36  in. 

The  writer's  thanks  are  due  to  Messrs.  Willans  and  Robinson 
Limited  for  the  facilities  granted  in  preparing  this  paper,  and 
also  to  V.  S.  Woods,  Esq.,  of  Messrs.  A.  Ransome  and  Company, 
Newark. 
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THE  "PIELOCK"  SUPERHEATER  SYSTEM. 


Although  tL^e  of  superheated  steam  in  stationaiy  sleaiu 
boiler  and  steam  engine  plant  has  long  ago  been  shown  to 
be  advantageous,  superheaters  for  locomotives  were  not 
designed  before  1898,  when  the  Prussian  Railway  Adminis- 
tration caused  extensive  experiments  to  be  made  in  con- 
nection with  hot  steam  locomotives.  These  experiments 
resulted  in  the  superiority  of  the  hot  steam  locomotive  as 
compared  with  the  wet  steam  locomotive  being  demon- 
strated. 


nection  with  new  as  well  as  with  existing  boilers.  In  the 
case  of  locomotive  superheaters  the  apparatus  is  placed  in 
the  multitubular  boiler,  using  the  existing  heating  surface 
of  the  tube  so  as  to  enable  the  fire  gases  necessary  to 
superheat  the  steam  to  enter  the  superheater  at  a  con- 
venient temperature,  sufficient  to  obtain  the  required 
steam  temperature  with  a  minimum  heating  surface,  and 
on  the  other  hand  being  sufficiently  cool  to  prevent  the 
fire  gases  exerting  a  noxious  influence  on  the  tube. 

The  superheater  consists  mainly  of  a  box  surrounding 
the  existing  tube    system  in  the  boiler,   being  I'eadily 


*5S25<;5^2"% 


Fig.  1.— PIELOCK  SUPERHEATER. 


The  present  superheater  types,  wliile  fully  meeting  the 
)-equirements  of  a  safe  operation,  cannot  be  installed 
without  expensive  reronsf  ruction,  except  in  the  case  of 
newly  constructed  locomdt Ives,  necessitating  even  in  the 
latter  case  a  not  immaterial  cost  (with  the  Prussian  2/4 
high-speed  locomotives  about  'f),00t)  to  8,()(M)  mks.). 

The  Pielock  supei'heater  just  brought  out  by  the 
Hannoverscher  Maschinenbau  A.G.  vorm.,  Georg  Egestorff, 
Linden,  near  Hanover,  a  general  view  of  which  is  given 
in  fig.  1,  is  remarkable  for  its  simplicity  and  suitable 
arrangement,  in  addition  to  its  low  cost.  This  super- 
heater is  designed  not  only  for  locomotives,  but  for  nearly 
any  heating  tube  boilers,  being  readily  installed  in  con- 


tigliteneJ  against  the  surrounding  water,  as  the  pressures 
in  the  superheater  box  and  in  the  boiler  are  identical. 
This  box  is  divided  by  partition  walls  into  different  com- 
partments, this  ensuring  a  contact  as  prolonged  and  as  in- 
timate as  possible  of  the  steam  and  the  heating  tube. 
The  steam  enters  the  superheater  box  at  boiler  pressure 
tlirough  the  inlets  E,  and  E2  (see  fig.  2),  when  the  steam 
traverses  the  various  compartments  in  the  direction  of  the 
arrows,  and  thi'ough  the  tube  A  enters  a  box  surrounding 
the  regulator  head.  The  temperature  of  the  superheated 
steam  is  indicated  by  a  thermometer  T,  provided  with 
large  figures,  so  as  to  be  easily  read  froni  the  driver's  cab. 
A  tube  R  leading  from  the  regulator  through  the  dome 
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foot  serves  to  supply  superheated  steanr  to  the  air  pump, 
as  well  as  for  cleaning  the  rails,  heating,  etc.  In  the  case 
of  any  disturbances  being  noted,  the  amount  of  leakage  of 
the  superheater  may  be  ascertained. 

Experiments  so  far  made  on  the  Pielock  .superheater 
liave  fully  borne  out  the  hopes  entertained.  In  connection 
with  experiments  made  on  behalf  of  the  Prussian  railway 
authorities,  a  saving  of  coal  as  high  as  15  per  cent,  and 
of  water  as  high  as  18  per  cent,  was  effected  as  compared 
with  similar  wet  steam  locomotives. 

In  virtue  of  the  reduced  space  of  the  superheater,  any 
desired  temperature  up  to  the  maximum  of  .300  deg.  to 
350  deg.  Cen.  may  be  obtained  according  to  the  position 
and  length  of  the  apparatus. 


PREPARING   ALLOYS   FOR  CASTING. 

By  Walter  J.  May. 

Pkobably  all  alloys  makers  are  aware  that  there  are  tv.'o 
kinds  of  alloys— one  in  which  there  is  a  chemical  aUoyino- 
and  a  second  in  which  the  alloy  (?)  is  simply  a  mechanical 
admixture  of  two  or  more  metals.    With  the  former,  two. 


metal  iron,  while  in  the  intennediate  portions  we  get  a 
triple  alloy  of  varying  proportions,  according  to  the 
position  occupied  in  the  bar.  A  still  further  burning  out 
of  the  aluminium  Avill  increase  the  separation  until 
eventually  we  get  a  bar  of  practically  clean  iron  at  top,  and 
copper  slightly  alloyed  with  aluminium  at  the  bottom',  the 
point  of  sepnratioii  forming  a  well-defined  line.  Needless 
to  say,  such  mixtures  as  this  need  veiy  careful  handling, 
and  results  are  not  very  certain  except  in  the  hands  of  a 
careful  melter. 

Ordinary  alloys  where  the  metals  used  are  of  con- 
siderably different  specific  gravities — copper  and  aluminium 
for  insta.nce— are  apt  to  classify  themselves  rsomewhat  in 
the  first  melting,  especially  when  due  care  is  not  paid  in 
stirring,  a,nd  if  at  once  poured,  the  castings  are  liable  to  be 
of  unequal  texture,  some  parts  having  a  larger  percentage 
of  aluininium  or  other  light  metals  than  others.  To  <rer 
over  this,  it  is  therefore  desirable  to  cast  into  flat  or  square 
bars  of  no  great  size— say  an  inch  square— and  to  brealc 
the«e  bars  into  rather-  small  pieces  and  re-melt  for  pourino-, 
as  this  usually  ensures  a  perfect  alloying.  In  some  case's^ 
the  bars  should  be  cast  on  end  to  enable  all  dirt  and  ash 
to  rise  to  one  place,  and  in  such  case  the  ends  of  the  bars 
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or  three,  or  more  metals  may  combine  and  foim  a  liomo- 
geneous  mass,  either  in  any  or  all  proportions,  or  only  up 
to  a  certain  point  or  percentage.  With  tJie  latter,  usually 
only  a  small  amount  of  actual  alloying  takes  place— as  with 
iron  and  copi3er  for  instance — ^but  owing  to  the  nearness  of 
the  specific  gravity  of  the  metals  used,  they  combine  and 
form  a  mechanical  alloy  or  mixture  which  remains  fairly 
stable,  until,  by  some  means,  the  specific  gravity  of  one 
metal  is  altered,  and  then  that  particular  member  of  the 
mixture  sepai'ates  out.  For  an  example,  we  may  take  iron 
and  copper,  and,  try  as  we  will,  we  cannot  get  much  over 
I  per  cent  of  copper  into  the  iron,  ihe  metals  separating  into 
two  distinct  layers,  leaving  the  copper  at  the  bottom.  If, 
however,  we  add  enough  aluminium  to  the  copper  to  make 
these  combined  metals  of  the  .same — ^or  slightly  less  — 
specific  gravity  as  the  ii'on,  and  alloy  these  two  together, 
by  taking  equal  weights  of  iron  and  alloy,  and  melting  the 
iron  first,  and  then  placing  the  alloy  into  it  to  melt,  we  get 
an  intensely  hard  white  alloy,  in  which  the  metals  appear 
thoroughly  amalgamated.  But,  if  we  re-melt  ^his 
mechanical  alloy  at  a  great  heat  and  burn  out  much  of  the 
aluminium,  it  will  be  found  on  casting  into  vei  cical  bars, 
or  ingots,  that  the  metals  have  more  or  less  dissociated,  the 
result  being  that  at  the  lower  end  of  the  bar  we  get  copper 
with  a  small  amount  of  aluminium,  and  at  the  top  of  the 


should  be  cut  oft"  to  below  the  dirty  jiarts  liefore  re-melting  : 
the  dirty  ends  being  again  molted  with  more  copper,  the 
metal  thus  obtained  being  used  for  less  particular  work. 

Generally  speaking,  ingot  moulds  should  be  used  in  pre- 
ference to  sand  moulds  for  casting  the  alloys  from  the 
mixing  pots,  and  if  well  coated  witli  plumbago  or  chalk, 
in  the  case  of  some  alloys,  the  bars  will  I'un  sound  without 
any  violent  ebullition  ;  but  many  alloys  will  not  run  sound 
in  uncoated  moulds. 

Where  rolled  metals  are  i-e-cast  before  rolling,  there  is 
little  fear  of  spilliness  ;  and  the  same  applies  to  tulie  ingots, 
but  naturally  the  cost  of  fuel  is  increased,  while  loss  of 
weight  will  occur  owing  to  the  ash  formed.  For  the  sake 
of  economy  it  often  becomes  necessaiy  to  use  some  fluxing 
medium  and  generally  each  operator  has  his  own  favourite 
article  for  the  purpose.  In  no  case,  however,  should  spilli- 
ness occur  with  any  alloy,  and  even  sluggi.sh  albys  can  be 
made  to  run  up  sharp  with  careful  handling.  In  some  cases 
a  manufactured  flux  will  be  needed,  while  in  others  a  small 
percentage  of  aluminium  will  effect  the  iniriiose  desired, 
this  metal  being  useful  in  the  case  of  German  silvers  and 
j  some  other  alloys  of  a  like  character.  With  alloys  holding 
zinc,  sound  castings  should  always  be  the  rule,  but  with 
i  tin  alloys,  sometimes  phosphorus  up  to  0'25  per  cent^ — no 
i   more — or,  maybe,  a  .3  per  cent  alloy  of  met^illic  sodium 
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and  tin  or  lead  may  be  used,  not.  more  than  about  2  per 
cent  of  the  alloy  being  necessar\'.  Where  tin,  or  lead, 
sodium  alloy  is  used  for  fluxing  purposes,  it  should  be 
purchased  from  a  metallurgical  chemist,  as  it  is  nasty  stuff 
to  make  in  the  foundry,  and  might  lead  to  dangerous 
accidents,  although  safe  enough  when  made. 

It  is  scarcely  necessary  to  give  formulre  here,  but  it  is 
well  to  mention  tiiat  many  alloys  vary  in  hardness 
accoi'ding  to  the  pi'opoitions  used.  Thus  Dl  -i-"')  per  cent 
copper,  and  8T)7  per  cent  tin,  makes  a  soft  gun-metal  fit 
for  tootlied  wheels  and  the  like,  and  is  soft,  but  if  we  lake 
(ifi  GG  ]ier  cent  copper,  and  -V-)":]-)  per  cent  tin,  we  get  .a  hard 
whitiish  metal  as  used  for  mirrors  and  the  like,  and  which 
is  useless  for  mechanical  purposes.  Besides  this,  however, 
u]i  to  a  certain  ptinl  al'oying  will  often  gradually  iiici*e:ise 
the  liardness  of  the  ]-r(rduct,  and  beyond  'his,  again, 
gradually  soften  it,  and  this  renders  it  veiy  necessary  to 
maintain  the  proinirtions  of  the  metals  in  an  alloy  wlien 
making  oastangs.  In  fad,  the  alloying  is  so  fct^blc  wiMi 
some  alloys  that  a  fresli  melting  should  be  made  for  each 
casting-,  and  ilie  I'unnors  and  other  trimmings  should  then 
be  used  for  less  important  work. 

With  purely  mechanical  alloys,  the  best  thing  is  to  make 
them  carefully  and  pour  directly  into  the  casting  moulds, 
being  careful  that  the  proper  proportions  to  secure  the 
desired  results  are  used,  and  that  the  crucible  be  quite 
clean.  Such  alloys  are  not  largely  used  as  compared  with 
others  which  are  more  stable,  however,  and  often  a  melter 
may  not  have  them  come  before  him  for  years. 

One  point  which  often  causes  failure  with  alloys  is  worth 
attention,  and  this  is  the  crucible.  In  making  and  melting 
brass,  say,  the  pots  ai'e  n.'^ed  until  they  are  heavily  coated 
with  slag  and  dirt  for  some  distance  down,  and  where  ticis 
occurs  the  .astings  are  often  enough  unsound.  The  matter 
encrusted  on  the  in.side  of  the  por  contains  little  actual 
metal,  and  when  carried  into  the  moulds  eitlier  tlirows  off 
gas,  and  causes  a  hole,  or  remains  as  a  mass  of  solid  dirt, 
and  prevents  a  good  face  being  made  when  the  casting  is 
machined.  It  follows,  therefore,  that  the  pots  should  be 
kept  clean  when  used  for  pouring.  In  making  alloys,  of 
course,  new  pots  should  be  used  at  first,  and  afterwards 
kept  for  that  alloy.  For  instance,  aluminium  bronze 
should  not  be  melted  in  a  pot  in  which  phosphor  or  man- 
ganese bro-nze  has  been  melted,  oi'  in  which  an  antimonial 
bronze  has  been  dealt  with,  and  more  ]3articularly  with 
metal  for  sm.-ill  work  will  this  have  to  be  remembered, 
for  while  a  large  piece  of  metal  may  not  be  so  much 
affected  by  slight  changes  as  a  small  one,  it  is  not  advisable 
to  risk  undesired  admixtures  wiiere  it  can  be  avoided. 

In  all  cases  of  making  alloys,  good,  clean  metals  should 
he  used,  as  often  only  a.  fraction  of  1  per  cent  of  an  un- 
desirable material  will  cause  a  great  variation  in  the 
quality  of  an  alh;y,  and  with  ca.scs  where  it  is  necessary 
to  conform  strictly  tiv  s|jecihcations  very  little  difference 
will  cause  I'ejectinn.  Very  small  percentages  of  phosphorus 
sul]jhur  and  other  substances  have  consider;ible  effect  at 
times,  and  usually  it  is  well  to  have  metals  which  are  as 
nearly  free  from  such  things  as  pcssible  and  add  the  amount 
required,  i-ather  than  to  purchase  the  impure  metals. 
Tliere  is  a.  large  difference  in  the  price  sometimes,  but  tlie 
purer  metals  are  Avorth  the  difference  for  alloying,  as  a 
I'ule. 


A  Year's  Tramway  Tkapfic  at  Liverpool. — An  interest- 
ing statement,  prepared  by  Mr.  Bellamy,  g-eneral  manager  of 
tlie  LiveqMX)]  tramways,  was  recently  submitted  to  the  Cor- 
pni'ation  Tramway  Committee.  During-  1903  tliere  were  carried 
1K5,057,234  passengers,  wliile  the  receipts  were  =£524., 509.  As 
compared  with  tlie  previous  year  there  is  an  increase  in 
passengers  of  3,721,649,  and  in  receipts  of  ^17,883.  Contrast- 
ing these  figures  with  those  of  1897,  the  last  year  of  the  old 
tramway  company's  control,  and  before  the  electric  system  was 
ado])ted.  tlip  increase  is  194  per  cent  in  passcngei-s  and  80  per 
eerit  in  receipts. 


THE    MATHEMATICAL  TRAINING  OF 
ENGINEERS. 

By  K.  Howard-Duncan,  A.R.CS. 

TiiK  subject  of  the  scientific  training  of  engineers,  and 
especially  the  mathematical  portion  of  such  training,  is 
one  which  is  of  the  utmost  impo)tance  to  all  those  who 
have  the  future  development  of  our  great  profession  at 
heart.  During  recent  years  the  growth  of  technical 
education  hs  this  country  has  been  remarkable.  Technical 
schools  and  colleges  are  springing  up  in  eveiy  industrial 
centre,  and  at  last  it  may  be  said  that  the  need  of  a 
scientific  and  technical  training  in  the  princijjles  under- 
lying the  engineering  profession  is  everywhere  recognised. 
Surely  the  day  is  almost  gone  wlien  it  was  considered  that 
■'  Molesworth  "  was  the  be-all  and  end-all  of  aii  engineer's 
knowledge;  that  that,  and  that  alone,  was  the  infallible 
rock  to  which  he  could  pin  his  vliole  faith,  and  from  which 
ho  could  draw  comjilete  and  unfailing  aid  under  all  possible 
circumstances.  But  now  we  have  come  to  see  that  an 
ounce  of  fundamental  principles  and  common  sense  is 
worth  a  ton  of  formuhe,  and  it  is  this  fact,  I  think,  which 
is  at  the  bottom  of  our  desire  for  fuller  technical  education. 
But  amidst  all  this  inq:)rovement  we  have,  I  think,  been  in 
grave  danger  of  losing  sight  of  one  most  important 
branch  of  the  necessary  training,  and  that  is  the  method 
of  teaching  his  necessary  mathematics  to  the  young 
engineer.  And  the  reason  is  not  far  to  seek  :  mathematics 
has  always  been  taught ;  it  is  nothing  fresh,  and  we  have 
had  instruction  in  so  many  new  subjects  to  ari'ange  for  and 
to  organise,  that  we  have  been  content  to  let  the 
mathematics  slide,  and  continue  to  be  taught  in  the  same 
old  way. 

But,  sm'ely,  the  mathematical  training  is  the  most 
important  of  all,  since  a  thorough  knowledge  of  those  por- 
tions of  niathematics  which  an  engineer  needs,  and 
ability  to  apjily  them  nx  he  needs,  is  the  substructure  upon 
which  all  his  otiier  training  must  be  reared.  It  is  the  object 
of  this  article  to  consider  the  present  training  a  ma.n 
usually  receiABS  iii  mathem.itics  ;  to  see  how  far  it  satisfies 
the  needs  of  an  engineer,  and  in  what  ways  it  may  be 
improved.  And  I  propose  to  confine  myself  to  what  most 
nearly  concerns  us,  the  Training  of  the  Professional 
Engineer — i.e.,  tlie  Civil  Engineer,  and  the  Mechanical 
and  Electrical  Engineer — who  looks  forward  to  having 
the  management'  and  control  of  works,  and  the  design 
and  creation  of  new  types  of  machines,  and  to  leave  alone 
the  much  nari'ower  training  of  smaller  importance  which 
is  desirable  for  the  mechanic. 

Let  us  look,  then,  in  the  first  place  at  the  sort  of 
mathematical  training  which  a  man  receives  at  the  present 
day.  At  the  average  school  I  suppose  we  may  assume  that 
a  boy  receives  instruction  at  anyrate  in  arithmetic,  algebra, 
and  Euclid,  with  possibly  some  trigonometry,  analj'tical 
geometiy,  and  conies.  But  how  are  these  subjects  taught 
The  arithmetic,  I  am  afraid,  is  almost  wholly  taught  by 
rule.  Each  class  of  example  is  treated  as  a  different  type 
entirely,  and  a  separate  rule  is  taught  for  its  solution. 
For  example,  a  sum  in  simple  interest  is  regarded  as  some- 
thing totally  different  from  one  in  simple  proportion,  and 
a  fresh  rule — too  often  a.  formula^ — ^is  given  as  a  means  of 
inocuring  the  result,  instead  of  being  treated,  as  it  really 
is,  merely  a  special  case  of  the  other,  in  which  is  used  a 
slightly  different  and  more  teclmical  phraseology,  perhaps, 
but  in  essence  of  exactly  the  same  nature.  The  result  of 
this  sort  of  tiling,  the  almost  inevitable  result,  is  that  if  a 
1  03^  meets  with  a  problem  slightly  different  from  any  he 
has  met  w-ith  before,  he  is  utterly  at  a  loss  as  to  the  manner 
in  which  to  attack  it.  Then,  again,  the  boy  is  taught  to 
think  in  vulgar  fraction,  and  to  look  upon  decimals  as 
beins'  a  rather  strange,  uncouth  method  of  expressing 
fractions  which  he  will  never  need  after  his  school  days  are 
over,  instead  of  being  the  easiest,  the  most  natural,  and 
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convenient  manner  of  expressing  numbers  less  than  unity. 
And,  again,  it  is  very  rarely  that  we  find  any  contracted 
methods  of  using  dechnals  taught.  A  boy  is  taught  that 
when,  for  example,  one  number  has  to  be  divided  by 
aiiotlier,  the  work  umst  be  continued  until  it  "  comes  out," 
or  at  least  to  some  10  or  12  places  of  decimals,  no  matter 
what  the  figures  may  represent.  And  the  result?  The 
victim  tends  to  lose  all  his  natural  sense  of  proportion,  and 
to  lose  in  the  abyss  of  academics  all  his  inborn  common 
sense.  We  have'  arithmetic  books  often  givin<r  answers 
'■  correct  " — save  the  mark  ! — ^to  perhaps  the  Var-r,  of  a 
farthing.  And  we  see  the  result  here.  To  quote  some 
cases  that  have  come  under  my  immediate  notice,  1  have 
had  tlie  volume  of  a  caslc  worked  out  by  an  extremely 
approximate  method,  and  the  result  given  as  92  ^^^^J'jjt; 
gallons  ;  the  estimated  calorific  value  of  a  fuel  onrried  out 
to  O'OoOl  of  a  B.T.U.  ;  and  the  strength  of  a  strut  deter- 
mined by  the  extremely  incorrect  expression  of  F.ulcr  given 
as  i:W2'-l:l;"53  tons.    Can  we  wonder? 

Then,  to  turn  to  algebra,  a  boy  spends  perhaps  a  year, 
perhaps  two  years,  in  learning  to  add,  subtract,  multiply, 
iind  divide  algebraia expressions,  until  he  has  developed  such 
a  distaste  for  the  very  name  algebra  that  all  his  future 
work  in  this  most  interesting,  useful,  and  necessary  subject 
is  neglected  and  left  half  done- 
Next,  we  come  to  the  vexed  question  of  the  teaching  of 
Euclid.  It  is  strange  that  this  one  subject  should  have 
been  paid  so  much  attention  during  the  last  decade,  while 
other  branches  of  mathematics  whose  teaching  is  also 
in  urgent  need  of  reform  have,  comparatively  speaking, 
been  neglected.  We  may  divide  the  methods  of  teaching 
Euclid  into  three  divisions. 

(1)  The  parrotrwise — now  happily,  I  trust.,  almost  dead — 
in  which  the  whole  object  of  the  master  seems  to  be  to 
train  the  boy's  mechanical  memory  by  remembering  as 
nmch  as  possible  in  the  exact  words  of  the  edition  which 
happens  to  be  in  use,  whether  he  understands  it  or  not. 

(2)  Then  we  have  the  new-fangled  modern  methods,  in 
which  a  free  and  easy  treatment  of  Euclid's  "  Elements  " 
is  substituted  for  a  course  in  descriptive  geometry,  and  the 
result  is  that  we  get  7ieithe7-  useful  geometry  no)'  Euclid, 
but  a  strange  chaos  of  fact,  and  very  often  a  complete 
subversion  of  accurate  expression  in  the  pupil's  mind. 

(3)  We  have  what  I  consider  to  be  only  sane  method 
of  teaching  Euclid,  the  logical,  which  is  used  to  train  the 
l)oys  in  methodical  reasoning,  .and  in  the  accurate  use  of 
expression.  It  seems  to  me  that  this  is  the  only  really 
useful  part  that  Euclid  can  play  in  a  boy's  education,  but 
that  it  should  scarcely  be  regarded  as  a  portion  of  his 
regular  mathematical  training,  and  most  certainly  not  be 
substituted  for  the  practical  geometry  which  should 
always  be  independently  taught. 

The  other  subjects,  trigonometry,  analytical  geometry, 
etc.,  are  only  taught  in  the  best  schools,  and  then  in  as 
faulty  a  manner  as  the  arithmetic  and  algebra  \rhich  we 
have  considered. 

Then  our  boy,  with  some  such  previous  training  as  I  have 
sketched,  goes  to  college,  and  new  fields  are  open  to  him — 
most  useful  fields,  most  interesting  fields — analytical 
geometry,  conies,  the  calculus  ;  but  again  they  are  pre- 
sented to  him  in  an  abstract  way,  as  though  mathematical 
processes  were  the  erid,  not  merely  the  means  to  an  end. 

I  think  this  is  a  fair  estimate  of  the  present-day  training 
of  the  engineer  in  mathematics.  Is  it  satisfactory?  The 
general  range  of  work  done  is,  I  think,  speaking  broadly, 
good,  but  we  find  in  it  numei'ous  ;imissions  and  unnecessary 
additions.  Useful  practical  methods  are  not  taught,  such 
as  contracted  methods  of  multiplication  and  division  in 
arithmetic,  quick  ways  of  arriving  at  the  approximate 
value  of  a  quantity,  the  use  of  squared  paper  in  the  solution 
of  problems  and  the  like  ;  it  is  extremely  rare  to  find  men- 
suration taught  at  all,  while  a  large  amount  of  time  is 
unnecessarily  spent  on  work  which  is  of  purely  theoj-etical 


interest,  such  as  recurring  decimals,  whicli  has  little  or  no 
bearing  on  the  special  work  of  an  engineei',  and  which 
might  be  either  totally  omitted  or  very  largely  curtailed 
without  any  real  loss  to  the  student. 

But  if  the  range  of  work  is  passable,  I  am  afraid  we  can- 
not say  the  same  as  to  the  method  by  which  it  is  taught. 
The  power  of  original  and  independent  effort  is  sacrificed 
to  a  superficial  facility  in  a  comparatively  narrow  field.  A 
read-made,  cut-and-dried  method  is  otfered  to  the  ])U])il, 
and  he  is  not  encouraged  to  try  and  invent  methods  for 
himself.  A  fact  which  teachers  often  foi'get  is  that  a 
method  which  is  the  easiest  and  most  n.atural  to  one  person 
is  not  necessarily  so  to  anothei'.  Then,  again,  the  student 
is  but  rarely  trained  to  use  and  to  cultivate  his  common 
sense — that  most  useful  of  all  an  engineer's  assets.  He  is 
not  taught,  for  example,  to  see  whether  his  answer  is  likely 
(o  bo  true  or  is  absui'd.  To  illustrate  what  I  mean  let  me 
give  you  an  examjile.  In  a  recent  examination  this 
question  was  set  :  A  post  which  p)ojects  7  ft.  above  the 
surface  of  the  watei'  is  found  to  have  one^third  of  its  length 
in  the  water  and  one  quarter  of  its  length  in  the  mud  at 
the  bottom  ;  find  its  total  length."  One  answer  given 
was  1  ft.  .3 1  in.  Now,  if  that  examinee  had  been  taught 
to  use  a  sm.all  amount  of  common  sense,  he  would  never  have 
allowed  that  result  to  go  from  him  without  correction. 
Closely  allied  to  this  neglect  of  connnon  sense  is  the  lack 
of  pro]>ortion — ^which  has  already  been  pointed  out — ■ 
indicated  by  carrying  a  result  to  too  many  figures,  to 
figures  which  can  mean  nothing-  which  is  real,  or  which  pio- 
fess  a  greater  accui'acy  in  the  result  than  could  possibly 
be  attained  in  the  determination  of  the  data  from  which 
that  result  is  deduced.  A  boy  should  be  taught  from  his 
earliest  years  that  this  false  accuracy  is  really  the  worst 
form  of  inaccuracy.  In  fact,  the  whole  training  is  too 
academic.  Much  greater  attention  is  paid  to  what  has 
been  aptly  called  "  mental  gymnastics  "  than  to  practical 
methods  and  ability  to  ajiply  tlie  acquired  knowledge 
readily.  It  is  like  teaching  a  l)aby  to  ride  a  bicycle  before 
it  can  walk  :  it  can  get  about,  without  the  former,  but  not 
without  the  latter.  What  is  the  effect  of  all  this  on  the 
student  ? 

In  the  first  place,  it  causes  him  to  lose  all  interest  in 
mathematics.  Ask  a  boy  at  school,  ask  any  college 
student,  what  subject  in  which  he  i.s  instructed  has  least 
interest  for  him.  He  will  reply  in  99  cases  out  of  100, 
■■  mathematics."  Boys  and  young  men,  and  especially 
those  amongst  them  who'  are  of  the  type  likely  to  make 
successful  engineers,  are  intrinsically  utilitarian,  and  when 
nuxthematics  is  taught  to  them  in  such  a  way  that  they 
cannot  see  how  it  is  to  benefit  them  in  their  work,  how  it 
is  going  to  be  converted  into  £  s.  d.,  they  unfortunately 
neglect  it  ;  they  lose  interest  in  it  :  regard  it  as  so  much 
drudgery,  which  they  are  conq^elled  to  do  only  because  of  a 
fad.  How  often  are  teachers  of  mathematics  asked  tlie 
question  by  students — how  often  have  I  myself  lieen  asked 
it — What  is  the  use  of  all  this  ■•<fiif  to  us?  "  Is  this  not 
so?  And,  secondly,  the  student  may  know  a  lot  of  mathe- 
matics— had  I  not  rather  say  may  have  gone  through  .a  lot 
of  mathematics? — but  it  is  absolutely  useless  to  him  ;  he 
cannot  apply  it  in  his  work.  A  locomotive  is  a  most  useful 
machine,  but  it  scarcely  fulfils  the  purpose  for  which  it  was 
designed  if  it  always  runs  on  friction  wheels  in  a  museum. 
(To  be  continued. ) 


Goodwin  Lightships  and  WiEEiiEs.s  Telegraphy. — An 
intimation  has  been  received  at  Dover  that  the  Goodwin  Sands 
lig-htships  are  to  be  put  in  communication  with  the  shore  by 
means  of  wireless  telegraphy,  and  that  the  installation  is  to  be 
completed  in  about  a  month.  Four  lightships  will  communicate 
with  the  Admiralty  wireless  telegraphy  .station  near  Shakespeare 
Cliff,  Dover.  In  oases  of  disasters  en  these  dangerous  sands 
the  installation  will  prove  of  great  value. 
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POWERFUL   BOGIE   PASSENGER  ENGINES 
FOR   THE  SCOTCH   EXPRESS  TRAFFIC. 

In  order  to  more  satisfactorily  cope  witli  the  ever- 
increasing  weight  and  speed  requireuients  of  tlie  express 
traffic  over  ;he  East  Coast  and  Waverley  routes  between 
Edinburgh  md  London,  the  North  British  Railway  Com- 
pany recently  introduced  a  numlier  of  locomotives  of 
gi'eater  tractive  power  than  any  which  have  hitherto  been 
used  on  the  Nortli  British  line.  Whilst  tlie  general  design 
of  the'Se  engines — a,  line  drawing  of  one  of  wliich  we  here 
reproduce — is  similar  to  tlie  "  729  "  class,  they  differ  from 
their  immediate  predecessors  in  several  respects,  the  most 
notable  being  ii:creases  in  the  size  of  the  cylinders,  boiler, 
and  rfirebiix,  and  larger  total  weight.  A  larger  cab,  some- 
what similar  to  the  North-Eastern  Company's  standard,  has 
lieen  adojited.  The  cylinders  ixve  19  in.  by  26  in.,  and 
owing  to  the  driving  centre  Ijeing  I  ft.  further  away  from 
the  l)ogit'  centre — /.t'.,  10  ft.  It)  in. — the  length  of  the  con- 
necting rod  has  been  increased.  The  distance  between  the 
coupled  wheel  centres  is  also  lengthened  in  these  new 
engines  to  9  ft.  6  in.,  as  against  9  ft.  in  the  "  729  "  class. 
Tlie  boiler  barrel  is  of  the  same  diameter,  l)ut  ■oiitains 
more  tubes  of  a  larger  diameter  ;  there  now  being  254  tubes 
of  1^  in  external  diameter,  providing  a  heating  surface  of 
1,-1-11:  .squ'ire  feel,  which,  witli  the        square  feet  obtained 


COAL   CONSUMPTION    IN  CENTRAL 
STATIONS." 

At  the  present  time  central  station  engineers  are  constantly 
brought  face  to  face  with  the  question  of  the  price  at  which 
they  can  supply  power  to  factories  and  workshops,  in  competi- 
tion with  isolated  steam  power  plants. 

It  may  be  assumed  that  the  question  at  issue  will,  perhaps, 
be  most  studied  in  Lancashire,  where  such  large  powers  are 
being  used  in  connection  with  the  staple  industry  of  the  couutry, 
and  where  fuel  is  comparatively  within  easy  reach  of  the 
numerous  manufacturing  towns. 

In  order  to  study  the  question  of  fuel  economy,  no  better 
example  could  be  taken  than  the  coal  consumption  in  the 
weaving  and  .spinning  mills  of  Lancashire,  and  the  figure.s 
obtainei  may  be  compared  with  such  items  as  agree  with 
modern  central  station  practice. 

We  may  take  it  that  weaving  and  spinning  mills  can  produce 
an  indicated  horse  power  hour  for  about  2  lb.  of  good  coal, 
and  these  figures  can  be  ti-auslated  from  indicated  horse  power 
into^  units  by  taking,  say,  600  watts  per  indicated  horse  power. 
Taking  coal  at  7s.  per  ton  in  Lancashire,  we  arrive  at  what 
we  may  call  our  ideal  figure  of  0-125d.  per  unit  for  coal  con- 
sumption. 

Now  let  us  look  into  '  the  conditions  of  power  generation  in 
the  weaving  and  spinning  mill.  Generally  the  plant  consists 
of  Lancashire  boilers,  hand  or  mechanically  stoked,  an  econo- 
miser,  and  a  comjjound  condensing  Corliss  engine.  The  load 
factor  is,  of  course,  very  high,  practically  33  per  cent,  and  the 
losses  from  condensation  in  steain  pipes  are  a  minimum,  whilst 
the  power  taken  by  the  auxiliary  machinery,  feed  pumps,  etc., 
is  a  very  small  percentage  of  the  output,  yet  we  find  the  ordinary 
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froni  the  fii'ebox,  gives  n,  tf.fal  of  1,577  square  feet.  The 
gratf  area  Is  incieasfd  to  22'5  s(|uare  feet  by  the  provision 
of  a  longei-  fiicbox.  The  disfrilmted  weights  of  the  engine, 
in  working  order,  are:  On  Ijogie  wlieels,  17  tons;  on 
driving  wheels,  LS  tons  5  cwt.  2  quarters;  and  on  irailing 
wheels,  IG  tons  11:  cwt.  2  quarters  ;  the  total  being  52  tons, 
including  6^-  in.  v.ater  in  the  gauge,  and  the  brick  arc'i. 
The  working  pressm-e  lias  been  inci  eased  from  175  1b. 
to  2i)0  lb.  ])er  S(|Uine  inch.  The  tender  I'uns  on  six  wheels, 
carries  :'-,."j25  uallons  of  waler  and  7  tons  of  coal,  and  has 
a  \^'cight  in  worl;inij  order  of  10  tons.  The  total  length 
rif  engine  and  tendei',  over  huffeis,  is  TiO  ft.  .3  in.,  whilst  the 
total  weight,  in  working  order,  of  engine  and  lende."  is 
t)2  tons. 


A  New  Svstem  of  WeTjIUno. — A  now  system  of  welding  is 
being  shown  by  Messrs.  Median  and  Sons  at  their  Scotstoiui 
Iron  Works,  (ilasgcvv.  'J'lio  firm  have  at  work  an  Italian 
apparatus  for  the  production  of  pure  oxygen  and  hydrogen 
gases  by  the  electrolysis  of  water,  and  fur  welding  with  these 
V)y  the  use  of  the  blowpipe.  The  apparatus  yields  gas  accord- 
ing to  the  amount  of  power  absorbed,  and  works  continuously 
with  the  maximtmi  as  well  as  with  the  minimum  of  power. 
Heavy  castings  rejected  for  slight  flaws  or  cracks  have  (according 
to  the  Mrirlnnrrn  M((rlrl)  been  welded  absolutely  solid,  broken 
castings  have  boon  joined,  copper,  brass,  and  steel  tubes  have 
been  welded  with  one  another,  pieces  of  tramway  rails  have 
been  united,  and  tubing  similar  to  that  used  in  bicycles  has 
been  joined  in  n  way  tliat  is  quite  as  neat  as,  and  evidently 
stronger  than,  brazing. 


cotton  mill  win-king  with  a  poor  vacuum  at  certain  times  of  the 
year,  co]iiparatively  low  pressure,  and  without  any  superheat, 
except  in  isolated  cases. 

The  fuel  economy  in  the  cotton  mill  may,  therefore,  be 
accounted  for  entirely  by  the  load  factor. 

Many  generating  stations  in  this  country  could  obtain  the 
fuel  economy  of  the  cotton  mill  if  they  had  the  same  load  factor, 
and  those  stations  which  are  suitably  situated  for  coal  and 
water  supplies  could  show  better  figures.  No  generating 
stations  at  th.e  present  time  have,  however,  such  a  load  factor, 
and  it  behoves  us  to  study  our  generating  costs  most  carefully, 
liem  by  item,  and  as  the  coal  Isill  at  present  rejjresents  some 
50  per  cent  of  our  works  cost,  it  is  luidoubtedly  the  most 
important  factor. 

In  contracting  for  fuel  every  central  station  engineer  should 
make  his  o  vri  calorific  tests  of  the  coal  at  his  command,  and 
the  author  suggests  that  this  test  is  of  most  value  when  taken 
m  conjunction  with  a  practical  trial  of  the  coal  over  a  period 
of  a  few  days'  supply  to  the  power  station.  The  weight  of  coal 
delivered  should  be  taken,  the  amount  of  ash  and  clinker 
ascertained,  and  the  units  generated  noted  during  the  trial. 
The  figures  obtained,  together  with  the  calorimeter  tests  and 
the  price  of  fuel,  should  be  an  acctirate  guide  in  placing  a 
contract. 

Table  A  gives  the  results  of  calorimeter  tests  recently  made 
at  the  author's  works  before  placing  the  annual  coal  contract. 
It  will  be  readily  observed  from  this  table  that  the  coal  con- 
tracted for  number  7,  though  neither  so  high  in  calorific  value, 
nor  so  clean  as  the  other  coals,  is  the  cheapest  per  unit  gener- 
ated, and  the  difference  in  the  cost  is  so  large  as  to  nullify  the 
advantages  of  the  other  coals. 


*  Abstract  of  a  paper  read  before  the  JIancbe.ster  Section  of  the  Instihition  of 
Electrical  Engineers,  on  January  lOth,  1904,  by  Mr.  Alfied  S.  Giles. 
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The  various  types  aud  advautagcs  of  cokiug  aud  siiriukliug 
>tokers  would  form  au  excellent  subject  for  another  pajjer,  to 
lie  read  before  this  section  of  the  institution,  for,  whereas  the 
subject  has  beeu  recently  discussed  by  the  Society  of  Eng-meers 
in  Loudon,  the  conditions  of  working  aud  kinds  of  fuel  used 
differ  in  Lancashire  and  the  surrounding  counties  from  those 
referred  to. 

The  conditions  of  combustion,  the  admission  of  air,  aud  the 
analysis  of  flue  gases  are  not  studied  sufficiently  in  central 
stations  practice. 

We  know  that  the  main  object  in  all  boiler  firing  should  be 
to  produce  as  much  CO,  as  possible  and  as  little  CO. 

.Vs  fuel  is  chiefly  comjjosed  of  carbon  and  hydroj^'u,  air  is 
needed  in  order  that  the  o.\ygen  it  contains  should  combine  to 
produce  combustion.  The  proper  supjjly  of  o.xygen  admitted 
to  the  furnace  through  and  above  the  grate  bars  aud  at  the 
bridge,  and  whether  the  air  shall  be  supplied  hot  or  cold,  is 
what  we  have  to  study,  and  the  importance  of  this  is  best 
illustrated  by  the  fact  that  if  carbon  be  consumed  to  CO^  it 
produces  14,650  B.T.U.  per  lb.,  if  consumed  to  CO  it  produces 
4,400  B.T.U.  per  lb.  Therefore,  when  CO  is  formed  there  is 
a  great  loss  of  heat.  The  percentage  of  CO^,  forms  an  approxi- 
mate guide  for  measuring  the  excess  of  aii  goiug  up  the  chimney 
and  estimating  the  loss  of  heat  caused  thereby.  To  arrive  at  the 
most  economical  results  it  is  necessary,  therefore,  to  measure  the 
percentage  of  CO,,  and  this  is  best  determined  by  a  recording 


that  this  2-"jiu-t  of  cleanliness  of  our  boilers  must  be  considered. 
Too  much  is  often  left  to  the  attendants  in  factory  steam  plants 
as  to  when  a  boiler  shall  be  cleaned,  and  very  often  this  is 
decided  upon  solely  for  the  I'eason  that  the  insurance  inspector 
is  about  to  pay  his  quarterly  visit.  The  cost  of  more  frequently 
cleaning  the  boilers  will  save  many  tons  of  coal. 

The  next  point  I  wish  to  draw  attention  to  is  the  efficient 
heat  insulation  of  the  boilers.  The  question  is  very  seriously 
engaging  the  attention  of  engineers  now  that  higher  steam 
pressures  are  being  employed. 

The  loss  of  heat  by  radiation  is,  of  course,  a  serious  iteiri ; 
for  instance,  from  the  standpoint  of  the  naked  boiler  or  pipe, 
we  see  that  the  loss  by  radiation  from  most  careful  exjjcriments 
have  been  shown  to  be  903  B.T.U.  per  liour  per  square  foot  of 
external  surface  on  a  Jiipe  at  a  steajn  pressure  of  135  lb.  .\ 
similar  test  made  on  a  pipe  with  a  good  non-conducting  com- 
position reduced  this  loss  to  150  B.T.U.  per  hour.  If  we 
consider  the  fact  that  this  loss  is  increased  for  each  degree  of 
difference  of  temperature  between  tlie  air  and  the  steam,  we 
find  that  this  item  will  amount  to  a  factor  of  imijortancc  in  a 
large  generating  station. 

All  boilers,  steam  pipes,  and  feed  pipes  should  be  covered 
with  the  most  effective  composition,  and  in  addition  all  flanged 
pipes,  joints,  valves,  etc.,  sliould  be  htted  with  boxes  Hlled 
with  an  efficient  non-conductor  of  heat.  Half  a  ton  per  annum 
of  coal  per  square  foot  of  surface  is  lost  by  r;idiation. 


TABLE  A. — Blackbukn  Fuel  Tksts. 


No.  of 
tender. 


Name  of  slack. 


Arley  slack   

Bickersliaw  rough  

Park  Lane  Wigan  slack  

Rose  Bridge  

Pearson  aud  Knowles'  Moss  slack , . . 

West  Leigh  rough  slack   

Pearson  and  Knowles'  washed  slack. 
Crjmpton  Shawcross  Incc  slack    . . . 

Ellerbeck  slack  

Daxbuiy  Park  

Arley  slack  

Haydoci  Collieries  slack  

Meadow  slack   

Trencherbnne  hard  slack  


Weight  of 
coal. 


tons  cwts.  (ji's 
1G3     0  1 


200  5 
•J61  3 


231  19 
35  7 


•237  0  0 
•283     0  0 


Actual  Working  Test. 

Calorimeter  Test. 

Percentage 
of  ashes. 

Ijoads  of 
ashes. 

Units 
generated. 

Cost 
per  unit. 

Temp. 

before 
test. 
C. 

Temp, 
after 
test. 
C. 

Temp, 
rife. 
C. 

B.  Th.  U. 

Price. 

d. 

Dej. 

Leg. 

20-S 

34 

40,7(ii< 

•360 

0-9 

13^0 

0-1 

11,002 

7/i 

11  •g 

31 

78,001 

•317 

8-5 

15^8 

7^3 

11,118 

7/9 

19-1 

00 

70,740 

•339 

8-0 

14^0 

0^0 

11,507 

7/0 

7^16 

13^4 

5^8 

11,120 

7/S 

8-7 

15^8 

7^1 

13,538 

S/S 

18^5 

43 

03,231 

•359 

9^0 

15'2 

0^2 

11,797 

8/- 

14^3 

o 

9,984 

•345 

9^0 

lO^l 

0^5 

12,474 

8/- 

9^1 

15-4 

6^3 

11,990 

8/1 

9 '5 
7^0 

10-2 

13-2 

5-0 

10,927 
10,733 

7/J 
7/- 

9  2 

15^2 

0^0 

11,507 

T/2 

9^4 

15-2 

11,313 

8/5 

40 

1)8,142 

•297 

15^S 

0^3 

11,990 

V- 

15-2  j 

.44- 

75,118 

•379 

No 

s  imple 

with 

tender. 

S/3 

instrument  periodically  checked  by  direct  analysis,  so  that  read- 
ings can  be  obtained  over  any  period  of  the  day  or  night. 
Such  an  instrument  will  pay  for  itself  in  a  very  short  time. 

The  following  table  shows  the  per  cent  loss  of  heat  for 
different  per  cent  volume  of  CO,  in  the  flue  gases:  — 


Percentage  CO.,  in  flue 
gases  by  volume   ....     2     3     4     5     6     7     8     9    10    11    12    13    14  15 


Percentage  loss  in  coal..    90   60    45   36   30   26   23    20   18   16   15    14    13  12 


From  the  previous  table  the  importance  of  the  analysis  of 
the  furnace  gases  will  be  at  once  apparent.  The  author  is  of 
opinion  that  no  hard  and  fast  rule  is  applicable  as  regards  the 
amount  of  e.xcess  air  required  for  good  combustion. 

Experiments  on  heat  transmission  appear  to  have  beeu  most 
exhaustively  carried  out  on  the  Continent  in  connection  with 
the  important  detail  of  economic  steam  raising,  and  the  results 
obtained  prove  most  forcibly  that  the  cleanliness  of  the  surfaces 
of  the  metal  between  the  furnace  gases  and  the  water  affects 
the  efficiency  from  10  to  15  per  cent,  or  even  more. 

It  is  clear  that  to  get  the  maximum  efficiency  from  the  fuel 
we  must  have  the  least  possible  loss  of  heat  in  transmission 
from  the  fuel  to  the  water.  To  do  this  effectually  the  heat 
must  penetrate  the  metal  cjuickly,  and  pass  out  again  into  the 
water.  If  we  allow  soot,  scale,  grease,  or  dirt  to  accumulate 
on  the  surfaces  of  the  plates,  the  heat  can  neither  get  freely 
into,  nor  when  in  can  it  pass  out  of  them  rapidly  to  the  water. 
It  is  imperative,  therefore,  for  economic  steam  raising  alone. 


The  advantages  of  superheated  steam  are  well  known,  and  its 
important  effect  in  reducing  condensation  'by  raising  the  tem- 
perature. Saturated  steam  in  central  stations  is  responsible 
to  a  very  large  extent  for  the  size  of  the  coal  bill.  In  looking 
through  our  steam  pijie  system  we  find  that  we  have  to  contend 
with  water  in  the  steam  pii)es,  a  universal  evil,  as  evidenced 
by  the  numerous  devices  in  the  form  of  steam  separators  and 
steam  traps.  These  apparatus  perform  a  most  useful  work  of 
a  negative  order.  By  arresting  aud  removing  a  portion  of  the 
v/ater  from  the  pipes  they  prevent  its  entrance  into  the  engine 
cylinders;  they  do  not,  however,  overcome  condensation,  nor 
do  they,  as  is  often  claimed,  supply  "dry  "  steam  fiom  "  wet," 
for  condensation  once  set  up  cannot  be  overcome  by  such 
mechanical  means,  but  this  condensation  can  be  obviated  by 
superheating  the  steam. 

The  chief  reasons  why  superheat  has  not  been  more  generally 
adopted  are  engine  troubles,  their  construction  a  few  years  ago 
being  unsuitable  and  efficient  lubrication  difficult  to  attain. 
To-day,  however,  we  know  from  experience  that  these  difficulties 
have  been  surmounted,  and  that  we  can  work  with  temperatures 
up  to  500  deg.  and  600  deg.  Fah. 

Trials  carried  out  by  expert  authorities  prove  that  with  com- 
pound condensing  engines  a  saving  of  22  per  cent  in  coal  can 
be  attained  by  using  steam  superheated  to  500  deg.  Fah. 
instead  of  saturated  steam. 

A  discussion  would  b3  interesting  as  to  the  best  practical 
degree  of  superheat  for  central  stations.  At  the  author's 
works,  using  flue-tired  McPhail  and  Simpson's  superheaters 
connected  with  8  ft.  6  in.  by  33  ft.  Lancashire  boilers  steaming 
to  a  1,200  indicated  horse  power  Willans  engine,  a  maximum 
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<)!'  lOU  dog.  of  superheat  is  obtained  at  the  engiuo  at  full  load, 
tlie  steam  jji'essurc  being  170  1b.  at  the  engine. 
Tlie  following  table  may  prove  interesting. 

ECONOMV    IN    THli    CONSUMPTION    OK    COAI,    AND    StkAM'  THAT  .MAY, 

unueil  kavouuable  conditions,  be  effected  by  the  ul-e  of 
sui'erheateu  steam  as  coml'alled  with  satuhated  steam 
(Button). 


Superheat  of  the 
steam  in  Fah. 

Saviug  in  coal 
consumption. 

Saving  in  steam 
consumption. 

IJog. 

Per  cent. 

Per  cent. 

15 

10 

12 

20 

11 

16 

25 

16 

IS 

30 

17 

20 

35 

IS 

21 

40 

20 

23 

50 

21 

2i 

(iO 

22 

25 

70 

23 

20 

90 

25 

100 

20 

30 

115 

2S 

32 

130 

30 

34 

100 

32 

36 

200 

35 

40 

250 

40 

45 

300 

45 

50 

The  majority  of  engines  in  central  stations  arc  of  the  iiigli- 
speed  self-lubricating  type.  These  engines  are  now  made  up  to 
2,000  horse  power,  and  are  giving  most  excellent  results. 
.Some  little  time  back  figures  were  cjuoted  to  the  author  by 
nearly  every  engine  builder  in  the  country  for  three  775  kilo- 
watt sets.  It  was  surprising  to  find  that  the  guaranteed  steam 
consumptions  quoted  by  the  high-speed  engine  builders  were 
very  nearly  equal  to  those  of  the  Corliss  engine  builders. 

With  steam  at  a  ]  ressTire  of  1701b.  at  the  engine,  super- 
heated to  470  deg.,  a  guarantee  of  20'.51  lb.  of  steam  per  kilo- 
v/att  hour  was  given  at  full  load,  and  22'15  at  half  load, 
whereas  the  best  Corliss  engine  builders  gave  19  6  and  22  1 
respectively. 

A  steam  consumption  of  18'7  lb.  per  kilowatt  hour  was 
obtained  recently  on  the  Belliss  and  Morcom's  1,500  kilowatt 
engine  at  Leeds.  It  is  interesting  to  hear  that  a  very  large 
steam  turbine  is  being  built  by  Messrs.  Brown,  Boveri,  and 
Co.  for  the  Rhenish-Westphalian  Electricity  Works  of  10,000 
hor.se  power,  and  the  guaranteed  steam  consumption  is  15  4  lb. 
per  kilowatt  hour. 

The  economy  of  the  extra  inch  of  vacuum  above  25  in.  is  a 
matter  of  controversy,  and  has  recently  been  discussed  in  the 
technical  papers. 

No  d<iul)t  a  nunilier  of  central  .stations  do  not  otitain  a  good 
vacuum  at  the  engines,  and  separate  condensing  plants  are  to 
Llanie  for  some  of  the  poor  results.  In  some  cases  it  would, 
perhaps,  prove  economical  to  alter  the  pipe  arrangements  even 
at  considerable  cost,  for  the  reduction  in  the  coal  bill  will  repay 
the  outlay.  In  the.se  days  of  large  units  of  plant  each  set  has 
its  own  condenser,  and  the  above  difficulties  do  not  apply.  A 
high  degree  of  vacuum  in  some  stations,  however,  on  account 
ol'  water  facilities  may  cost  more  in  capital  outlay  than  what 
it  is  worth,  and  in  any  case  the  gain  must  de2>end  a  great  deal 
to  the  extent  to  wliich  the  e)igine  is  loaded. 

Best  Pkacticai,  Results. 

Professor  Kennedy  considers  tlie  following  hgurcs  ideal  for 
a  central  station:  — 

10^  lb.  of  water  evaporated  per  lb.  of  coal. 
8^  lb.  of  steam  at  engine  per  lb.  of  fuel  burnt. 

Let  us  work  on  this  basis  the  coal  consumption  of  a  modern 
775  kilowatt  combined  plant,  with  the  following  guarantees:  — 

Steam  pressure  at  engine,  1701b. 

Steam  consumption  per  kilowatt  hour  (full  load),  2192  lb. 
Vacuum,  24  in. 

Temperature  of  steam  at  engine,  450  deg.  Fah. 

Then  the  coal  consumption  will  be  2  58  lb.  per  kilowatt  hour, 
and  at  7s.  per  ton  the  cost  ■097d.  per  kilowatt  hour. 


In  practice  the  author  has  endeavoured  to  arrive  at  the 
equivalent  results,  and  for  this  purpose  has  carried  out  trials 
on  the  peak  load  at  his  station  on  one  of  the  775  kilowatt  sets. 

The  coal  was  carefully  weighed. 

Tile  output  wa.s  metered  by  a  reliable  B.T.ll.  recording  watt- 
meter, recently  calibrated.  '  The  figures  obtained  were  as 
follow  :  — 

Pakticulaks  an:)  Dimensions  of  Plant. 
Jliilltr  Tijijc. 

Lancashire  boilers  (2),  33ft.   by  8ft.  Gin. 
Green's  economisers. 

McPhail  and  Simpson  superheaters  (2),  Hue  tired. 
E.S.E.  mechanical  stokers. 
Heating  surface  per  boiler,  1,150  square  feet. 
Grate  area  per  boiler,  38  square  feet. 

K iiiji III'  and  (Jf Iterator. 

Triple-expansion  condensing  1,200  indicated  horse  power 

Willans  engine. 
180  R.P.M.,  with  Korting  condenser. 
775  kilowatt  Dick-Kerr  continuous-current  generator. 

Ob.«-ri-(i/ion.s  Taktii. — Time,  5  p.m.  to  9  p.m.  =  4  hours. 
Mean  steam  pressure  at  boiler  by  gauge,  183  lb. 
Mean  absolute  steam  pressure,  197'8  lb. 
Mean  temperature  of  steam,  380  deg.  Fall. 
Mean  temperature  of  feed  water  to  economiser,  80  deg.  Fail. 
Mean  temperature  of  feed  water  to  boilers,  190  deg.  Fah. 
Mean  load  1,420  amperes  493  volts  =  700  kilowatts. 
Total  coal  used  in  lbs.,  8,845. 
Price  of  coal  per  ton,  7s. 
Calorific  value  in  B.T.U.,  11,990. 
Total  nnits  generated  in  B.T.U.,  2,640. 
Mean  draught,  J  in. 

Mean    temperature    of    steam    entering  superheaters, 
370  deg.  Fah. 

Mean    temperature    of    steam     leaving  superheaters, 
500  deg.  Fall. 

Mean  temperature  of  steam  at  engine,  iOO  deg.  Fah. 
iloan  vacuum  at  engine,  %i  in. 

A  iKi/ t/si.<  of  (Jai^'s  leaviiitj  /luilfr. 

Carbonic  dioxide,  CO^,,   10  2  per  cent  \(iluiue. 
Carbonic  oxide,  CO,  0  per  cent  volume. 
Oxygen,  9  per  cent  \-olume. 

Ji'cvill.^. 

Pounds  of  coal  per  square  foot  of  grate  area,  29  2. 
Pounds  of  coal  per  B.T.TJ.  generated,  3  35. 
Cost  of  coirl  per  B.T.U.,  •125d. 

The  statistics  in  Table  B,  as  far  as  the  author  knows,  have 
not  been  tabulated  in  this  way  before. 

Figures  have  been  quoted  in  a  recent  paper  by  Mr.  Henry 
McLaren,  read  before  tlic  Institution  of  Meciianical  Engineers, 
and  certain  deduct  ions  arrived  at.  With  all  due  deference  to 
his  adniiraljle  jjapor,  tlie  author  is  of  opinion  that  his  figures 
were  somewhat  unreliable,  having  been  based  on  results  per 
'inits  sold.  Such  results,  all  engineers  are  aware,  cannot  be 
comparable,  for  in  the  one  case  a  station  might  be  generating 
its  power  most  efficiently,  but  might  be  distributing  in  an 
uneconomic  1 1  manner,  but  still  all  round  be  the  best  system 
for  the  jjL'ciili.ir  area  served.  Again,  the  generating  plant 
might  be,  on  the  one  hand,  inefficient,  and  yet  generally  serve  the 
distributing  arsii  in  tiie  most  efficient  manner,  taking  into 
consideration  all  the  circumstances. 

Central  stations  to-day  are  not  purely  electric  light  stations. 
We  are  all  rapidly  extending  our  day  or  power  load,  and  no 
engineer  would  dream  of  putting  down  non-condensing  jjlant 
in  present  practice  unless  water  facilities  were  not  obtainable. 

The  figures  show  a  marked  divergency,  and  it  may  bo 
observed  that  whereas  one  station  uses  a  very  cheap  fuel, 
another  station  i^ays  a  bigger  price,  and  yet  arrives  at  a  figure 
per  unit  sold  every  bit  as  good. 

The  actual  costs,  as  shown  by  this  table,  prove  that  an 
enormous  loss  of  heat  takes  place  in  central  stations  in  con- 
verting the  heat  from  tiie  coal  to  electric  energy. 

If  we  look  at  the  items  "  Lbs.  of  coal  per  unit  generated  " 
and  "  Cost  per  unit  generated,"  we  find  the  figures  are  from 
100  to  500  per  cent  higher  than  what  we  may  call  the  ideal 
figure  of  2'45  lb.  of  coal  per  unit.  This  difference  may  be 
accounted  for  to  some  extent  in  the  boiler  house  ijy  the  bank- 
ing of  fires,  losses  by  radiation  and  condensation  in  steam 
pipes,  etc.,  and  the  steam  used  by  the  pumps  and  other 
auxiliaries. 

We  cannot,  however,  account  for  more  than  about  25  to  35 
per  cent  under  these  headings. 

If  we  can  increase  our  load  factor  we  shall  certainly  reduce 
the  coal  consumption  per  unit. 

As  already  mentioned,  we  must  reduce  our  coal  bill  in  order 
to  sell  cheap  power,  and  the  author  ventures  to  suggest  that 
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iciitial  station  engineers  could,  with  advantage,  carefully  study 
tlic  chain  of  heat  losses  in  their  respective  stations  in  order 
(hat  improvements,  however  small  individually,  may  be  made, 
and  thus  utilise  the  fuel  with  greater  economy. 


Tlie  Chairiuau  (Mr.  E.  W.  L'owaii),  in  opening  the  discussion, 
said  that  the  prophecies  of  Colonel  C'rompton  and  Mr.  Ham- 
mond of  a  few  years  ago  that  the  cost  of  coal  per  unit  would 


ivero  somewhat  discounted,  as  the  advantages  depended  wholly 
|i|)on  the  type  of  engine.  Speaking  of  the  load  factor  of  boilers, 
he  ventured  the  opinion  tliat  it  was  more  economical  to  work, 
say,  one  boiler  witli  5  lb.  of  coal  per  s(|uare  foot  of  grate 
surface  than  four  boilers  with  20  lb.  per  square  foot. 

Mr.  L.  S.  Pearce  said  tliat  he  would  like  to  emphasise  the  import- 
ance of  testing  the  fuel  supply,  and  that  practical  trials  should 
;ilso  be  made,  but  did  not  consider  it  advisable  to  take  the 


TABLE  B. — Coal  Consu.mi'Tion  in  Electricity  Sui'I'i.y  CExri!.\.r.  Stations,  Yeah  1902-1903. 


Xamc  of  town. 


Aberdeen 


Quality  and  calorific  value. 


South  Hetton,  Wearmouth,  Wilson  & 
Clyde,  &c  


Blackburn   [  Wigan  slack,  11,900  

Blackpool   LaLcashire  slack  and  nuts   

Bootle   '  Lancashire  slack  

Bradford    11,700  to  13,000  B.T.U.  ..:  

Bristol    Rhymney  washed  peas.  13500  to  14,000 

Hanham  slack,  12,500  to  13,000  . . . 

Burnley    Small  lump,  13,290   

Croydon    Best  Welsh  


Derby    Small  peas,  14,103   

Devonport   ....  Welsh   

Dundee   Fife  small,  about  11,000. 


East  Ham   Hucknell  steam  and  slack  . . . . 

Edinburgh    Washed  nut.'?,  12,500   


(ilasgow    Washed  nuts,  11,000 


Halifa.x   Nuts  and  slack  

Huddersfield  . .  Slack   

Hull    Yorkshire  steam,  14,700   

Leeds   Smudfe'e,  10,000—11,000   

Nottingham  . . .   Partly  large  and  partly  pea  nuts, 
9,000-10,000   


Salford    Slack   

Sheffield   '  Engine  slack,  12,000   

Soutliport   Slack  

Small   

Laiicashird  slack  

Durliam  bean  and  small,  13,480  . . . 
Best  Welsh  Derby  pea  luits  


South  Shields  . 

St.  Helens  

Sunderland  . . 
West  Ham  .. 


Tredegar  best  Welsh,  13,500. 
Engine  slack  


How  fired, 
mechanical  or 
hand. 

Steam  or 
electric  aiixiliary 

machinery, 
number  of  units 
used. 

Condensing 

or  non- 
condensing. 

Percentage 
of  output 
nou- 
condensing. 

Superheat 
in  degrees 
Fahrenheit. 

Price 
per  ton. 

Lbs.  per 

unit  1 
generated.  | 

Cost  per 

unit 
generated. 

Load  factor 
on  feeders. 

hand  and 
mechanical 

both 



both 

13-4  N.C. 

none 

11/6  11/10 
11/9  12/6 

d. 
•47 

17-49 

mechanical 

both 

both 

none 

-13 

10 

■38 

17-45 

both 

steam 

N.C. 

.... 

very  llt'le 

10/-  aver. 

15'4 

■826 

11-32 

mechanical 

both 

condensing 

none 

7/6 

9-02 

■357 

28-44 

mechanical 

both 

both 

20-0  N.C. 

partially 
partly 

9/9  about 

4-1 

■214 

20-93 

mechanical 

mostly  .steam 

condensing 

.... 

500°— 560° 

11/10  7/6 

8-6 

•54 

13^75 

both 

electric 

condensing 

none 

10/3 

5  2 

•28 

15^59 

hand 

nearly  all, 
372,140 

condensing 

partly  up  to 

500 

24/6 

5-03 

■C6 

16^81 

both 

both 

condensing 

50 

r/8 

13-2 

•543 

13  ^36 

hand 

steam 

condensing 

35 

14/2 

9 '6 

•72 

19  ^02 

both 

225,000, 
almost  all 

condensing 

S%  N.C. 

very  little 

9/6  7/- 

7-7 

•35 

13-63 

hand 

condensing 

00"  above 

19/9—12/6 

6-2 

•6 

12-95 

\lmost  entirely 
mechanical 

both 

non- 
condensing 

slightly 

(i/1 1—7/6 

6-35 

•247 

14-31 

mcchaDical 

all  pur])uscs, 
745,801 

condensing 

500 

V- 

0"05 

•227 

1401 

mechanical 

both,  409,015 

condensing 

430  to  450 

7/6 

9-6 

•39 

16-98 

bolh 

both 

condensing 

none 

5/5 

11*02 

•296 

10^47 

hand 

steam 

condensing 

none 

12/4 

7-05 

•465 

9-96 

mechanical 

steam 

condensing 

portion  to 
460 

w- 

S-4 

•224 

12-31 

both 

steam  chiefly 

N.C. 

none 

9/ — 9/,j 

65 

•37 

16-31 

mechanical 

electric,  554.381 

condensing 

50  to  100 

8/4 

4-3 

•244 

21-84 

mechanical 

condensing 

none 

7/9 

7-8 

•32 

11-92 

hand 

both,  1)5,377 

condensing 

GO  to  100 

g/6 

6-5 

•295 

15  31 

hand 

steam 

condcnsirg 

none 

9/6 

6-3 

•32 

15-82 

h  Old 

both 

condensing 

460 

0/9 

5 

•18 

19-78 

mechanical 

both 

both 

iOZ  N.C. 

none 

9/10 

10 

■535 

17-87 

both 

steam 

condensing 

slightly 

20/11  13/S 

•75 

12-82 

hand 

both 

10  /  N.C. 

none 

7,3  9/1 

7-9 

•43 

18-38 

hand 

both,  180,177 

both 

none 

22/4i 

5-2 

•637 

17  38 

,  mecliauical 

both,  427,351 

both 

It)  '  N.C. 

100 

7/8 

7 

■281 

18-87 

Tramway  Gbnbhatino  Staiions. 


mechanical 

electric,  988,000 

condensing 

390-400 

0/8 

3-64 

Treeton  washed  and  screened  n\its, 
13,700  

principally 
hand 

partly 

condensing 

1 

none 

S/8 

4-3 

■ 

mechanical 

part'y,  93,861 

condensing 

none 

12/4 

8-9 

•13 
•2 

•58 


47-7 
37-15 


reach  27d.  or  ■2d.  per  unit  Iiad  now  been  realised.  He 
believed  that  at  Messrs.  Cadbury's  works  the  cost  per  uuit 
was  only  -125d.,  gas  engines  using  Mond  gas  being  used.  The 
excellence  of  these  results  led  him  to  tiie  opinion  that  the  time 
was  near  when  electricity  could  be  sup[)lied  with  great  advan- 
tage for  domestic  and  heating  purposes.  He  was  sorry  to  see 
that  no  reference  was  made  in  the  paper  of  the  utilisation  of 
the  hydrogen  in  coal.  He  had  experimented  some  time  ago 
by  heating  the  air  before  going  into  the  furnace  by  the  gases 
in  the  flues,  but  had  met  with  many  mechanical  difficulties. 
Tile  references  to  the  >isc  of  superheated  steam  in  the  paper 


tests  over  a  long  interval  owing  to  the  varying  conditions  of 
load  factor,  etc.,  but  should  be  taken  for  a  given  quantity  of 
water.  .\t  the  Manchester  stations  note  is  taken  of  the  moisture 
iif  the  fuel,  amount  of  ash  and  uuburut  coke,  and  comparisons 
made  on  price  and  evaporative  power.  From  experieu;-e  he 
found  mechanical  stoking  better  than  Iiaud  firing.  As  regards 
iieat  transmission  through  the  boiler  2}lates  by  adding  1  lb.  of 
soda  per  day  and  blowing  off  frequently,  the  boilers  at  Man- 
chester were  worked  for  twelve  months  without  cleaning,  and 
then  only  'l,,,in.  to  |  in.  of  scale  was  found.  The  water  used 
was  from  the  corporation  mains.    From  tests  he  had  made  lie  found 
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that  it  required  2  lb.  of  coal  per  24  hours  for  every  square  loot 
of  radiatiug-  surface  ou  the  steam  pii>es,  etc.,  with  steam  at 
125  1b.  per  square  inch,  or  5  1b.  of  coal  per  kilowatt  at  both 
stations.  The  value  of  superheat  was  more  evident  iu  lessening 
the  steam  than  the  fuel  consumption.  Eesults  of  a  test  on  the 
;!,000  horse  power  set  at  Eloom  Street,  with  water-tube  boilers 
with  heating  surface  of  5,100  square  feet,  72  square  feet  grate 
area.  90  deg.  superheat,  and  temperature  at  engine  stop  valve 
of  IGOdeg.  Fall.,  showed  that  coal  cousnmed  per  B.T.U.  was 
2  311b.,  and  the  price  of  coal  per  unit  generated  'Id.  The 
test  lasted  three  hours,  and  the  load  was  1,800  kilowatt. 
Figures  for  a  year  at  Stuart  Street  showed  that  with  a  load 
factor  of  20  the^'oal  consumption  was  3'81b.  per  unit  generated, 
and  the  cosl  ■12.")d.  pci  unit.  E\ideuce  of  the  value  of  super- 
heat ou  steam  consumption  was  shown  by  a  six-hour  trial  with 
a  load  of  1 ,800  kilnwatt.  with  saturated  steam,  which  gave  19  85  lb. 
per  kilowatt  hour,  against  16  75  per  kilowatt  hour  with  a  super- 
heat of  90  deg.  ou  a  test  of  three  hours'  duration,  lint  similar 
load.  The  engine  was  a  compound  condensing  one.  As  regards 
the  ([uestion  of  vacuum,  there  was  a  great  ditiercuce  of  opinion. 
Professor  Weightman  prepared  some  curves  showing  on  the 
l)asis  of  weigth  of  steam  per  brake  horse  ]jower  the  best 
vacuum  was  28-6in.;  but  taking-  B.T.U.'s,  the  best  point  was 
20in.  There  was  a  point  beyond  which  the  vacuum  should  not 
go,  and  he  considered  there  was  no  ecouoniy  above  26  iu.  lie 
had  found  that  to  adopt  the  bonus  system  among  the  stokers 
greatly  improved  the  results. 

Mr.  (_'.  D.  Taite  said  that  he  considered  Table  B  to  be  rather 
inconclusive.  Mechanical  stokers  were  generally  economical  iu 
the  North  of  England,  but  require  great  care,  especially  coking 
stokers.  Great  improvement  could  certainly  be  made  by 
aiialvsiuo-  the  flue  gases.  At  Salford,  with  a  coal  consu)nption 
of  4-3  \h.  per  unit,  the  recorder  showed  that  the  CO,  iu  the 
line  gases  was  l  per  cent.  This  was  aftcrwai'ds  increased  to 
7  jicr  cent.  Tlic  trouble  of  distorted  valves,  etc.,  due  to  super- 
heating, was  greatly  overcome  in  the  Schmidt  systeai,  by  which 
the  superheat  was  to  some  e.\tent  reduced  at  the  high-pressure 
eyliuder  and  transferred  to  the  low-pressure  steam.  The 
reason  that  the  load  factor  at  Salford  was  higher  iu  the  summer 
than  winter  was  that  the  light  and  traction  load  were  then 
seldom  ou  together. 

Mr.  Bennis  said  that  in  taking  tests  of  coal  the  weight  of 
temperature  of  the  water  should  be  recorded.  Mechanical 
stcikcrs  were  more  efficient  the  greater  the  pound  of  coal  per 
square  foot  of  grate  surface  up  to  60  1b.  If  the  CO^  alone  was 
taken  in  the  coal  tests  the  results  might  be  rather  unreliable, 
as  the  brickwork  may  be  leaking,  and  air  might  get  into  the 
tube  of  the  apparatus.  The  question  of  the  utilisation  of  the 
hydrogen  in  coal  was  important,  as  Lancashire  coal  had  a  higli 
percentage  of  hydrogen,  and  required  more  air  than  other  coals. 
The  proportion  of  CO,  was  also  dependent  on  the  temperature 
of  the  gases.  Cokcr  stokers  were  not  the  most  suitable  for 
stations  with  constantly  varying  loads. 

Dr.  Feuton  was  of  the  opinion  that  if  a  low  price  was  charged 
for  electric  power  a  high-load  factor  could  rapidly  be  obtained, 
resulting  in  a  reduction  of  generating  costs. 

Mr.  Giles,  in  replying  to  the  discussion,  said  that  the  tigures 
in  Table  B  for  Glasgow  were  exceptionally  good,  and  the  St. 
Helens  figures  misleading,  as  part  of  the  station  was  worked  from 
the  refus°e  destructor  furnace.  He  considered  the  temperature 
of  the  gases  in  the  side  flues  was  better  utilised  in  heating  the 
feed  water  than  the  air  supplied  to  the  boiler  furnace.  The 
calorific  tests  he  had  made  were  taken  when  the  load  factor 
was  practically  constant.  The  fuel  consumption  tests  given 
were  made  without  any  special  preparation.  The  saving  due 
to  superheat  was  not  only  in  the  engine,  but  between  the  boiler 
and  the  engine,  on  account  of  the  reduced  radiation  and 
condensation. 


The  Dennis  Motor  Cak  and  the  Reliability  Trials. — 
This  firm  entered  two  "Dennis"  cars,  viz.,  one  of  16  horse 
power  with  four  cylinders,  and  one  of  12  horse  power  double 
eno-inc  in  the  recently  completed  1,000  mile  trials.  In  our 
issues  of  October  23rd  and  30th,  1903,  we  gave  a  full  descrip- 
tion of  these  cars,  and  drew  attention  to  the  worthy  record 
they  attained  and  since  proved  by  the  results  issued  by  the 
Automobile  Club.  AVith  regard  to  the  16  horse  power  it  did 
third  best  in  its  class,  which  was  the  most  severely  competed 
class  of  any  in  the  trials,  and  it  was  fourth  best  out  of  the 
wliole  number  of  cars  that  competed;  and  the  12  horse  power 
■•  Dennis  "  did  seventh  best  in  its  class,  and  was  beatBu  by  only 
two  English  makers.  The  16  horse  power  "  Dennis "  obtained 
the  second  best  marks  of  any  English  manufacturer,  and  of 
the  three  which  had  higher  marks,  one  was  a  steam  car.  It 
was  unfortunate  they  did  not  obtain  the  gold  medal,  which 
would  have  been  awarded  them  had  they  competed  m  a  more 
expensive  class,  as  the  car  justly  deserves  a  gold  medal  before 
others  which  were  beaten  by  the  16  horse  power  "  Denms." 
The  division  into  classes  necessarily  introduces  conditions  more 
or  less  detrimental  to  a  high-class  of  car. 


INVENTIONS  OF  THE  WEEK. 

By  Marks  and  Clebk,  T/ic  Practical  Eiujincer  Patent  Agency, 
18,  Southampton  Buildings,  Chancery  Lane,  London,  W.C.; 
30,  Cross  Street,  Manchester;  and  13,  Temple  Street, 
Birmingham. 

The  first  date  given  after  the  number  of  each  specification  ts  the  date 
of  application.  The  second  date  is  that  of  the  advertisement  of 
acceptance  of  the  complete  specifications. 

2'he  following  accepted  specifications  were  advertised  on  the  date 
mentioned,  and  within  two  months  of  such  date  any  person  properly 
interested  can  oppose  the  sealing  and  grant  of  the  patent  by  giving 
formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  specification  herein  referred  to,  or  of  any  other  published 
patent  specification,  will  be  forwarded  post  free  for  one  shilling  upon 
application  being  sent  to  Messrs.  Marks  and  Clerk  at  either  of  the 
above  addresses. 

Machine  Tools  and  Appliances  for  Punching  and 
Cutting-  Metal  Bars  of  Irregular  Sections.  Ward  and 
Wkagg.  No.  28885,  of  31st  December,  1902.  Ad.  of  ac, 
December  23rd,  1903. — This  invention  relates  to  machine  tools 


Fio.  1. 

and  a])pliances  for  punching  and  cutting  metal  bars  such  as 
angle  T,  II,  and  like  irregular  sections,  and  consists  of  the 
combiuatiou  and  arrangement  of  blocks,  dies,  shears,  cutters, 
or  punches  by  which  adjustable  recesses  may  be  formed  for 


Fig.  2. 

Speoifloation  No.  28885,  of  1902. 

the  reception  of  the  flanges  or  webs  of  such  sections,  aud  by 
which  the  steelings  or  cutters  employed  may  be  removed, 
adjusted,  and  exchanged  as  may  be  required. 

Railway  Chair  for  Flange  Rails  and  for  Points  and 
Crossings  Built  from  Flange  Rails.    Whiohtso^-.  No. 

2745,    of  5th    February,    1903.    Ad.   of    ac,    December  16th, 


Specification  No.  2745,  of  1903. 
1903.— This  invention  relates  to  a  railway  chair  for  permanent 
ways  having  flanged  rails,  and  consists  of   a  malleable  iron 


January  29,  1904] 


THE    PRACTICAL  ENGINEER. 


133 


or  steel  jjlate  operated  upon  in  such  a  manner  as  to  form  upon 
its  upper  surface  two  or  more  bosses  or  projections  which  bear 
against  and  hold  the  flanges  of  the  rail  in  position  when  a 
fastening  which  passes  through  the  bosses  or  projections  is 
tightened  down. 

Electric  Spark  Plug  for  Explosion  Motors.  Heez. 

No.  2152,  of  29th  January,  1903.  Ad.  of  ac,  December  23rd, 
1903. — -This  invention  consists  in  a  suitably  constructed  air 
chamber,  which  surrounds  the  interior  electrode  and  communi- 


Speciflcation  No.  2152,  of  l'J03. 


cates  with  the  interior  of  the  motor.  Thi.s  air  chamber 
decreases  in  size  towards  the  interior  of  the  spark  plug.  The 
variation  of  pressure  in  the  plug  is  the  same  as  within  the 
explosion  chamber  of  the  motor. 

Fuel  Economisers  for  Staam  Boilers.   Wanklyn.  No 

3489,  of  13th  February,  1903.  Ad.  of  ac,  23rd  December, 
1903. — The  improvements  claimed  for  this  invention  consist  in 


Fig.  1. 


arranging  within  each  of  the  first  set  ur  all  the  sets  of  top 
boxes  in  an  econoniiser,  a  rod  carrying  in  proximity  to  the 


Fig.  2. 

Specification  No.  3489,  of  1903. 


top  of  each  tube  a  valve,  so  arranged  that  on  the  operation  of 
the  rod  each  tube  in  that  set  is  successively  closed  or  partially 
closed  to  retard  the  flow  of  water. 

Lock-nuts  for  Screw  Bolts,  Screwed  Rods,  Tuber 
and  other  Screws.  The  Steel  Nut  and  Joseph  Hampton 
Limited,  and  Thos.  Hampton.  No.  7767,  of  3rd  April,  1903. 
Ad.  of  ac,  December  23rd,  1903.' — A  lock  nut  for  screw  bolts, 
etc.,  constructed  according  to  this  invention,  consists  of  a  mit 
having  slots  in  opposite  sides,  which  partially  divide  the  upper 
l)art  of  the  nut  from  the  lower  or  base  part,  and  being  so 
shaped  on  its  under  or  bearing  face  that  when  the  screw  nut 
is  screwed  forcibly  home  against  a  fixed  or  bearing  surface  the 


base  part  on  either  side  of  the  middle  connecting  webs  of  the 
iiut  is  made  to  yield,  the  screw  threads  on  the  base  part  of  the 


Fig.  4. 

Specification  No.  7767,  of  1903. 

nut  being  thereby  closed  or  jammed  on  the  screw  threads  of 
the  bolt  or  article  with  such  force  as  effectually  to  lock  the 
screw  nut. 

Brakes.  Barber  and  Soper.  No.  24457,  of  11th  November 
1903.  Ad.  of  ac,  December  23rd,  1903. — This  invention  relates 
to  brakes  adaptable  to  all  kinds  of  machines,  the  object  being 
to  provide  improved  means  for  automatically  or  otherwise  bring- 
ing the  brake  into  action.  The  essential  feature  of  the  inven- 
tion is  the  use  of  two  bars  pivoted  together  so  as  to  be  normally 
somewhat  out  of  a  straight  line  and  forming  a  toggle,  the  brake 
or  brakes  being  ajjplied  by  the  two  bars  in  line,  or  more  or  less 


Specifioatiou  No.  ■2-1457,  of  1903. 


so,  with  one  another,  and  so  increasing  the  distance  between 
their  outer  ends.  Tlie  movement  of  link  lever  in  the  direction 
of  the  arrow  may  be  brought  about  by  any  suitable  manual, 
pedal,  or  other  means,  and  where  it  is  desired  that  the  appli- 
cation of  the  brake  shall  take  place  automatically,  on  the  speed 
of  the  machine  becoming  excessive,  a  centrifugal  ball  governor 
is  a  ^ery  convenient  means. 

Means  for  the  Prevention  of  Smoke  in  Steam 
Boiler  and  other  Furnaces.    Wilson.    No.  loou,  of  20th 

Fcbruaiy,  1903.  Ad.  of  ac.,  December  23rd,  1903. — This  inven- 
tion relates  to  an  apparatus  for  the  prevention  of  smoke  in 
steam   boiler  and  other  furnaces,  consisting  of  an  air  chamber 
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projecting  backwards  into  tlie  flue  behind  the  bridge,  coin- 
mimicatiug  with  the  front  of  the  grate  by  an  opening  through 


Specification  No,  4006,  of  1903. 
the  bridge,  and  jnovided  with  a  top  or  cover  formed  with  per- 
forations in  its  sides  for  the  outlet  of  the  air  into  tlie  line. 

Steam  Generators.   Beunler.    No.  18563,  of  •28th  August, 

1903.    Ad.  of  ac,  December  16th,  1903.— This  invention  rek\tos 


Fig  1.  Fig.  2. 


Specification  No.  18563,  of  1003. 
to  steam  boiler  which  is  not  directly  lieated,   a  very  small 
generating  boiler,  in  which  the  combustion  of  a  gaseous  mixture 


Specification  No.  24301,  of  1903. 

under  pressure  takes  place  under  water  being  in  communication 
with  the  main  boiler  by  a  steam  pipe,  a  water  pipe,  and  by  a 
pipe  situated  at  the  water  level.    Shut-off  valves  are  provided 


in  the  pipes.  The  ignition  device  may  be  closed  by  a  cover 
arranged  on  the  burner  of  the  small  generator.  Fig.  1  is  a 
diagram  of  the  complete  apparatus,  and  fig.  2  is  an  enlarged 
scotion  of  the  steam  generating  boiler. 

Bearings  for  Rotary  Pumps,  Etc.  Bloxam.  (Com- 
munication fronr  Gebrlider  Sulzer,  of  Switzerland.)  No.  24301, 
of  9th  November,  1903.  Ad.  of  ac,  December  16th,  1903.— 
This  invention  relates  to  bearings  for  rotary  pumps,  consisting 
of  the  comliination  of  a  bearing  proper  with  a  shaft  provided 
with  a  piston,  a  pressure-reducing  chamber  between  the  piston 
and  bearing  proper,  the  piston  being  located  in  tlic  separating 
Will  (if  the  reducing  chamber  and  the  pressure-reducing  chamber 
of  the  pump,  a  cooling  chamber  in  connection  with  the  pressure- 
reducing  chamber  and  an  outlet  pipe  from  the  latter. 

Tilting  Devices  for  Foundry  Ladles,  Etc.  Reuter. 

No.  24915,  of  16th  November,  1903.  Ad.  of  ac,  December 
23rd,  1903. — This  invention  relates  to  a  tilting  device  for 
foundry  ladles  and  other  vessels,  the  distinguishing  feature  of 


Specification  No.  2-1016,  of  190S. 

which  lies  in  the  pivotal  point  around  which  the  tilting  takes 
place  being  placed  in  the  discharging  spout,  and  in  the  tilting 
of  the  ladle  being  brought  about  not  by  means  of  a  separately 
actuated  device,  but  by  lifting  contrivances  with  the  help  of 
two  trunnions  running-  along  suitably  arranged  grooves. 


LAUNCHES  AND  TRIAL  TRIPS. 


Matina. — At  the  Wallsend  yard  of  Swan,  Hunter,  and 
Wigliam  Richardson  Limited,  the  Matina,  the  first  of  the 
three  steamers  which  are  being  built  to  the  order  of  Elders 
and  Fyfies  Shipping  Limited  for  their  banana  service  between 
Manchester  and  Port  Limon,  was  successfully  launched  on 
January  16th.  The  Matina  is  the  first  steamer  ever  built  in 
which  the  whole  of  the  internal  space,  except  what  is  needed 
for  the  engines  and  coal  bunkers,  is  insulated  for  the  carriage 
of  fruit.  The  principal  dimensions  of  the  vessel  are;  Length 
362  ft.,  breadth  46  ft.,  and  depth  32ft.  She  is  built  to  take 
the  highest  class  registry,  and  to  carry  a  dead-weight  cargo 
of  about  5,000  tons.  The  principal  feature  will  be  the  plant 
supplied  for  what  is  known  as  the  cool-air  system,  by  which 
the  air  is  kept  systematically  circulating  throughout  every 
part  of  the  fruit  space,  passing  round  over  pipes  through 
which  cold  brine  is  constantly  pumped.  The  vessel  is  fitted 
with  a  long  forecastle,  in  which  petty  oificers  and  crew  are 
accommodated,  together  with  a  large  ice  house  on  the  upper 
deck.  There  will  also  be  a  complete  installation  of  electric 
lighting  and  steam  heating.  The  cool  air  machinery  and 
cooler  rooms  are  situated  on  the  upper  deck,  the  engine-room 
being  at  the  after  end  and  the  cooler  room  at  the  forward  end 
of  the  casing.  The  vessel  will  be  rigged  as  a  two-masted  fore 
and  aft  schooner,  with  a  single  large  funnel,  and  it  is  expected 
that  the  engines  will  give  the  vessel  a  sea  speed,  when  fruit 
laden,  of  about  121  knots. 

Helen. — Messrs.  the  Ailsa  Shipbuilding  Company  launched 
(.11  January  16th  from  their  Ayr  yard  the  steamer  Helen,  for 
Bclfa.st  owners.  The  vessel  will  be  towed  to  Glasgow  to 
receive  her  machinery,  which  is  being  constructed  by  Messrs. 
Ross  and  Duncan,  Govan. 
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The  Monarch- — The  Ailsa  Shipbuilding  Company  launched 
on  January  16th,  from  their  Troon  yard,  a  steel  screw  steamer 
named  The  Monarch,  classed  100  A  1  at  Lloyd's,  for  Messrs. 
J.  Hay  and  Sons,  of  Glasgow.  The  vessel  is  intended  for  the 
coasting  and  continental  trade,  and  is  of  the  following  dimen- 
sions :  Length  over  all,  191  ft.  3  in.;  breadth,  27  ft.  6  in.;  and 
depth  moulded,  13  ft.  7  in.  She  is  to  carry  785  tons  dead 
weight.  Com230und  direct-acting  engines,  with  cylinders 
20^  in.  and  44  in.,  and  a  30  in.  stroke,  will  be  fitted  by  Messrs. 
Muir  and  Houston  Limited,  Kinning  Park. 

Navarre. — The  Irvine  Shipbuilding  and  Engineering  Com- 
]jany  launched  on  January  22nd  a  handsomely-modelled  steel 
screw  steamer  for  the  Moss  Steamship  Company  of  Liverijool. 
The  vessel,  which  is  built  to  Lloyd's  highest  class,  under  special 
survey,  measures  240  ft.  over  all  in  length,  34  ft.  in  breadth, 
and  17  ft.  1  in.  in  depth,  moulded,  to  the  main  deck,  and  is 
constructed  on  the  cellular  double  bottom  principle.  As  she 
left  the  ways  she  was  named  Navarre. 

The  Roman. — Messrs.  J.  and  J.  Hay  Limited,  on  January 
22nd,  launched  from  their  yard  on  the  canal  a  steamer  for  their 
own  coasting  and  canal  trade.  The  Roman  will  have  a  carry- 
ing capacity  of  120  tons,  and  in  that  respect  will  be  the  largest 
boat  on  the  canal.  A  sister  ship  will  immediately  be  pro- 
ceeded with. 

Yat  Shing' . — On  January  18th,  Messrs.  Swan,  Hunter,  and 
Wigham  Eichardson  Limited,  launched  the  Yat  Shing,  which 
they  are  building  for  the  Chinese  service  of  the  Indo-China 
Steam  Navigation  Comijany  Limited.  The  vessel,  whose  name 
means  ''Daily  Promotion,"  is  290ft.  in  Icngtli  by  42ft.  beam. 
Her  engines,  which  are  of  the  triple-expansion  type,  together 
with  the  boilers,  are  also  being  constructed  by  Messrs.  Swan, 
Hunter,  and  Wigham  Richardson  Limited.  Accommodation 
will  bs  jjrovided  for  both  Eiiropeau  and  Chinest  iDassengers. 


NAVAL  NOTES. 

Missouri. — The  United  States  battleship  Missouri  has 
completed  her  steam  trials,  and  attained  a  mean  speed  of 
18  145  knots  during  a  four  hours'  trial,  or  about  one-seventh 
of  a  knot  above  the  guaranteed  speed.  The  Missouri  has  a 
displacement  of  12,460  tons  at  her  mean  normal  draught  of 
23  ft.  6  in.  Her  length  between  perpendiculars  is  388  ft.,  and 
length  overall  393  ft.  gHn.,  and  the  extreme  beam  is  72  ft.  2^  in. 
She  is  divided  into  283  watertight  compartments,  twelve  of 
which  are  in  the  double  bottom,  and  of  these  two  are  made 
use  of  as  reserve  feed-water  tanks.  The  armament  comprises 
four  12  in.  guns,  sixteen  6  in.,  six  3  in.,  eight  3  1b.,  and  two 
lib.  quick-tiring  guns;  four  lib.  automatic  quick-firing  guns, 
two  Colt  machine  guns,  two  3  in.  field  guns,  and  two  sub- 
merged torpedo  tubes.  The  jsropelling  machinery  consists  of 
twin  sets  of  four-cylinder  triple-expansion  engines,  each 
arranged  with  one  low-pressure  cylinder  at  the  forward  end, 
followed  by  the  high-pressure  cylinder,  the  intermediate,  and 
the  second  low-pressure.  All  four  cylinders  have  piston  valves, 
the  high-pressure  one  and  the  intermediate  and  low-pressure 
cylinders  each  have  two  valves.  The  valve  gear  is  of  the 
Stejjlienson  tyjje,  with  double  bar  links.  The  cylinder 
diameters  are  34 J  in.,  53  in.,  63  in.,  63  in.,  and  the  stroke  of 
pistons  48  in.  The  total  cooling  surface  of  the  two  main  con- 
densers is  18,760  scjuare  feet.  The  projjellers  are  of  manganese 
bronze,  three  bladed,  17  ft.  diameter,  with  a  uniform  pitch  of 
18  ft.  2^  in.  The  boilers  are  of  the  Thornycroft  water-tube 
type,  twelve  in  number,  and  were  constructed  for  a  working 
pressure  of  250  lb.  per  square  inch,  the  working  pressure  at 
the  engines  being  lowered  to  200  lb.  by  means  of  reducing 
valves ;  before  the  trials,  however,  these  valves  were  removed, 
and  the  working  pressure  in  the  boilers  lowered  to  2251b., 
while  it  was  decided  at  the  same  time  to  run  with  a  pressure 
of  about  210  lb.  at  the  engines.  The  total  heating  surface  of 
the  twelve  boilers  is  51,370  square  feet,  and  the  grate  area 
972  square  feet.  Twelve  5  ft.  fans  are  provided  for  supplying 
air  under  pressure  to  the  furnaces,  each  fan  being  driven  by 
a  jDair  of  Sin.  by  4  in.  vertical  enclosed  engines.  The  air  on 
its  way  to  the  furnaces  is  forced  through  a  nest  of  heating 
tubes  placed  in  each  uptake,  and  from  thence  down  a  duct  at 
the  back  of  the  boiler  to  the  ash  pit.  The  mean  results  of 
the  four  hours'  official  trial  were  as  follow :  Steam  pressure 
at  boilers,  208  1b;  steam  pressure  at  engines,  187  1b.;  vacuum 
in  condensers — port  25  in.,  starboard  26Jin;  revolutions  per 
minute — port  1173,  starboard  1166;  mean  pressures  in 
cylinders — port  high  pressure  79'8  lb.,  intermediate  45  lb.,  for- 
ward low  pressure  14'9lb.,  aft  low  pressure  15'15  1b.;  starboard 
high  pressure  79'25  lb.,  intermediate  49  63  lb.,  forward  low 
pressure  16  64  lb.,  aft  low  pressure  17  1b.,  indicated  horse 
power — port  high  pressure  2,109,  intermediate  2,799,  forward 
low  pressure  1,313,  aft  low  pressure  1,335,  total  7,5.57;  star- 
board high  pressure  2,073,  intermediate  3,068,  forward  low 
pressure  1,457,  aft  low  pressure  1,489,  total  8,087;  grand  total 
indicated  horse  power  15,642,  speed  of  ship  18'145  knots,  and 
air  pressure  in  boiler  rooms  2  2  in. 


NOTICES    OF    MEETINGS,  &C. 


Institution  of  Civil  Engineers. — Students'  meeting: 
January  29th,  lecture  by  Mr.  A.  P.  Head  on  "Metallurgy  as 
Applied  to  Engineering." 

Institution  of  Mechanical  Engineeks. — January  29th, 
extra  meeting.  Discussion  of  the  sixth  report  of  the  Alloys 
Research  Committee  on  the  Heat  Treatment  of  Steel. 

Institution  of  Electrical  Engineers. — Manchester 
section:  Februaiy  2nd,  paper  by  Mr.  W.  Chilton  on  "Steam 
Turbines."  Newcastle-on-Tyne  section  :  February  8tli,  ordinary 
meeting.  Glasgow  section:  February  6th,  second  annual  smok- 
ing concert. 

Birmingham  Association  op  Mechanical  Engineers. — 
February  6th,  monthly  meeting. 

Institute  of  Marine  Engineers. — January  29th,  conver- 
sazione at  Liverpool  Street  Station  Hotel.  February  1st,  fuel 
testing  at  Romford  Road.  February  8th,  lecture  by  Mr.  J. 
Sparking  on  "  Lightships." 

Glasgow  Technical  College  Scientific  Society. — 
February  6th,  twelfth  annual  dinner. 


CORRESPONDENCE. 


Communications  intended  for  insertion  should  be  written  on  one  side 
of  the  paper  only  ;  and  if  accompanied  hy  sketches,  these  should 
be  neatly  drawn,  and  forwarded  on  a  roll,  to  prevent  creasing. 
We  cannot  undertake  to  return  rejected  communications,  or  to  reply 
to  inquiries  by  letter.  In  all  cases  letters  must  be  accompanied 
with  the  name  and  address  of  the  loriter. 

We  do  not  hold  ourselves  responsible  for  the  opinions  of  our  Corres- 
pondents. 


JOY'S  VALVE  GEAR. 

To  the  Editor  of  "  Tlic  Practical  Engineer." 

Sir, — In  "  Aja.x's  "  reply  to  Query  1,777,  re  Joy's  valve  gear, 
he  does  not  say  whether  his  method  of  setting  out  the  centre 
lines  of  the  gear  gives  ec[ual  leads,  port  openings,  and  cut-offs 
for  various  grades  of  expansion,  or  whether  it  is  possible  to 
obtain  them,  which  was  what  was  asked  for.  A  statement  on 
this  point  would  be  welcomed  by  many,  including  yours,  etc. 

Interested. 


QUERIES  AND  REPLIES. 


Communications  should  he  written  on  one  side  of  the  paper  only,  and  in 


1789.  Watt's  Go'Vernor.  —  I  should  be  pleased  if  any  reader  would 
give  me  the  following  information  regarding  Watt's  governor,  with 
counterpoise.    First,  how  to  find  weight  of  counterpoise  for  same, 


when  you  have  speed  of  governor,  height  of  cone,  centres  and 
disc  of  balls  fixed.  Also  how  to  get  speed  of  governor  at  mid- 
position  when  you  have  all  the  above — i.e.,  as  in  the  sketch. — 
Fitter. 

Ansvjcr  No.  1. — "Fitter's"  cpery  re  Watt  governor  is  best 
answered  graphically,  thus  :  Fitst  draw  down  the  various  links  in 
position  required,  to  some  scale  ;  then  consider  one  half  the 
governor,  to  find  the  revolutions  required  to  keep  the  sleeve  in  its 
middle  position.    The  weight  of  25  lb.  acting  vertically  sets  up  a 


all  cases  he  accompanied  with  name  and  address.  Sketches  should 
he  neatly  drawn,  and,  if  large,  sent  on  a  roller,  so  as  to  avoid 
creasing.  This  column  is  intended  for  the  mutual  assistance  of 
engineers  in  their  daily  work.  As  far  as  we  possibly  can,  we 
render  assistance,  but  we  cannot  undertake  to  work  out  elaborate 
arithmetical  calculations,  or  deal  with  matters  not  of  general 
interest.  Further,  we  cannot,  under  the  pretence  of  answering  a 
query,  be  made  the  medium  for  gratuitous  vufing.  We  cannot 
undertake  to  reply  to  queries  by  post. 
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stress  of  32  lb.  in  link  A  (see  figure).  This  can  be  resolved  at  right 
angles  to  link  B,  and  gives  a  force  of  31 '5  lb.  acting  at  right  angles 
to  link  B.  The  moment  of  this  force  about  point  "f  suspension  is 
31'5  X  5  25  =  165'5  pounds  and  inches,  and  is  negative.  The 
moment  of  the  weight  of  the  ball  about  point  of  suspension  is  its 
weight  multiplied  by  SS  -  1'5  inches — i.e.,  20'15  x  6'8  =  137 
jiouuds  and  inches,  and  is  negative.  N.B.,  the  weight  of  a  cast- 
iron  sphere  is  D'Mn.  x  'l-SHolb.  Total  negative  moment  =  137  + 
165-5  =  302 '5  pounds  and  inches.  Consider  a  balancing  force  to 
be  acting  at  lower  c.Ktremity  of  link  B,  and  at  right  angles  to  link, 
its  moment  must  be  +  302'5  pounds  and  inches,  and  since  its  arm 
is  10'5  in.,  its  magnitude  is 

302-5 


10-5 


=  28-8  lb. 


Now,  this  28-8  lb.  is  the  com[)onent  at  right  angles  to  link  B  of  the 
centrifugal  force  of  ball  due  to  its  revolving,  and  referring  to 


figure,  the  centrifugal  force  necessary  to  set  up  this  force  of  28'8  Ib- 
is found  to  be  21 '5  lb. 

Centrifugal  force  =  F  =  WTr^n-^r 


G 


where  N  =  revolutions  per  second. 


As/2( 


21-5  X  32-2 


/20-15  X  9-85  X 
=  V5^  =  2-25 


•692 


and  revolutions  per  minute  =  60  x  2'25 

=  135  revolutions  per  minute. 
"  Fitter  "  will  see  that  this  answers  both  parts  of  his  question,  for 
the  steps  to  find  the  counterpoise,  given  the  revolutions,  etc.,  are 
exactly  the  reverse  of  those  required  to  find  the  revolutions,  given 
the  counterpoise,  etc.  The  above  neglects  weights  of  lods,  of 
which  there  is  no  data  given,  and  in  view  of  their  influence  it 
would  be  as  well  to  arrange  a  belt  drive  for  governor  and  make  the 
pulleys  so  that  they  can  be  turned  down  for  adjustment. — V.  P. 

Answer  Nv.  '.i. — In  reply  to  "Fitter,"  the  centre  weight  of  a 
governor  should  bear  a  definite  ratio  to  the  size  of  engine-  for 
which  the  governor  is  used.  The  governor  power  is  equal  to  the 
weight  lifted  multiplied  by  the  height  of  lift  in  feet  ;  thus  in  the 
query  it  is 

2 ' 

=  50  X  J  =  9-375,  say  10  foot-pounds. 

For  an  ordinary  throttle-valve  engine  it  is  usual  to  allow  1  foot- 
pound per  N.H.P.,  or  h  per  I.H.P.,  so  that  this  governor  would  be 
suitable  for  a  20  I.H.P.  engine,  or  as  made  in  the  shops  would  be 
rated  for  8,  10,  and  12  N.H.P.  Having  given  the  speed,  height  of 
cone,  or  fixed,  proceed  thus  to  obtain  the  weight.  Set  out  the 
leverages  A  B  C  D  in  diagram. 

Let  N  =  speed  assumed,  280, 

X  =  weight  of  counterpoise  required, 
10  =  weight  of  both  balls,  40  lb., 
radius  in  feet,  '54, 

gravity  revolutions  for  ordinary  Watt  governor  (280 
revolutions  per  minute  is  about  the  mean  speed 
for  these  kind  of  governors), 
18^5  ^  _187J  ^  ^^^^      ^  gQ25 

x/H  J\Vf> 
N  =  280,  then  N-  =  78400. 


G  = 


G  = 


From  the  formula 

(N-  -  G-;  X       X  )•  X  -00034  ^  ^  ^  j^)  =  * 

(78400  -  3025)  x  Ao  x  -54  x  -00034  x  4-  x         =  * 
V  4i^  ilJ 

75375  X  -013  =  X  =  9601b. 

The  balls  as  shown  in  sketch  are  very  heavy  ;  corresponding  with 
the  weight  of  counterpoise  the  calculated  ratio  960  :  40  or  24  :  1 


20lbs 


being  much  nearer  general  practice.  Taking  the  example  as  it 
stands,  and  calculating  for  speed,  we  have 


G-  = 


N  = 


)•  X  00034  X 


B  D 


./5D 


+  3025 


J  -013 

^3841  H-~3025  =  J%%71  =  say  82. 

Comparing  this  with  a  governor  I  have  in  my  note  book,  which 
varies  very  little  in  detail,  I  find  ratio  of  counterpoise  to  balls 
52  :  2-25.  The  method  of  obtaining  leverages  is  set  out  in  dotted 
lines  on  the  diagram  and  marked,  and  can  easily  be  obtained  for 
any  other  position  of  balls. — W.  S. 


TO  CORRESPONDENTS. 

Rotary. — We  cannot  call  to  mind  any  work  devoted  solely  to  the 
subjects  you  mention.  We  have  arranged  to  commence  a  series  of 
such  articles  within  a  week  or  two. 

K.  B. — For  the  metal  work  you  state  you  had  better  try  "  Velure."  It 
can  be  put  on  with  an  ordinary  brush,  and  does  not  crack  or  peel 
off,  nor  need  stoving.  It  can  be  obtained  from  Chancellor  and  Co., 
13,  Clerkenwell  Road,  London,  E.G. 


MISCELLANEA. 


The  Heat  Treatment  of  .Steel. — At  the  meeting  of  the 
Institution  of  Mechaniial  Engineers,  held  on  January  15th, 
the  sixth  report  of  the  Alloys  Research  Committee  ou  the  Heat 
Treatment  of  Sleel  was  read.  This  report,  forming  the  last  of 
six,  was  compiled  principally  by  the  late  Sir  William  C.  Roberts- 
Austen,  K.C.B.,  F.E.S.,  etc.,  and  completed  by  Professor  W. 
Gowlaud.  It  covers  over  80  pages  in  the  journal  of  the  society, 
and  is  accompanied  by  39  plates  of  diagrams  and  photo-micro- 
graphs of  various  .sections  of  alloys. 

The  Manchester  Steam  Users'  Association  Annual 
Dinner  and  Jubilee. — This  association  held  their  annual 
dinner  at  the  Grosvenor  Hotel  ou  23rd  January,  1904,  Mr. 
C.  E.  Stromeyer  being  in  the  chair,  with  Mr.  E.  A.  Bateman, 
in  the  unavoidable  absence  of  Mr.  Robert  Tonge,  as 
vice-chairman.  An  excellent  programme,  interspersed  with 
that  the  M.S. IT. A.  reach  their  jubilee  this  year,  the  first  notice 
of  formation  being  given  in  the  Blanche ■'^fcr  Oiiarrlian  of 
.\ugust  16th,  1854.,  whilst  the  first  committee  was  appointed 
19th  September  of  the  same  year,  the  meeting  being  held  in 
the  Town  Hall. 
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WASTING  MONEY  ON  STEAM  HEATING. 

Most  engineering  firms  have  occasion  to  consider  the 
question  of  heating  their  buildings  for  worlipeople,  and  are 
also  very  frequently  consulted  iu  reference  to  heating  other 
buildings  where  they  are  engaged  in  erecting  engines  and 
boiler  plant.  The  manner,  however,  in  which  exhaust 
steam  is  wasted  even  by  engineers  in  their  own  works,  and 
the  indifference  that  is  shown  generally  to  the  possibility  of 
fully  utilising  the  hetit  in  such  exhaust  steam  for  other 
buildings,  is  almost  incredible  but  for  the  too  general 
indifference  that  exists  in  connection  with  the  entire  subject 
of  exhaust  steam  utilisation. 

In  many  works  it  is  considered  an  indispensable  necessity 
to  employ  a  special  steam  boiler  for  generating  live  steam 
for  heating  the  workshops,  offices,  and  premises  generally, 
whereas  in  practically  every  large  works  there  is  as  much 
exhaust  steam  being  wasted  as  would  keep  the  entire 
buildings  and  offices  at  a  comfortable  working  temperature. 

We  are  familiar  with  Itirge  office  buildings,  warehouses, 
banks,  and  other  premises  where  independent  steam  power 
pltints  are  in  use  for  electric  lighting  and  other  purposes, 
and  where  the  exhaust  steam  from  the  engines  is  allowed  to 
run  into  condensers  and  steam  traps,  or  to  discharge  directly 
to  the  atmosphere  or  to  the  drains  ;  while  the  only  attempt 
that  is  made  to  take  any  heat  at  all  therefrom  is  in  connec- 
tion with  the  feed-water  heaters  that  may  or  may  not  be 
installed,  from  which  the  feed  pump?  draw  a  portion  of 
their  water  supply  for  the  boilers.  At  the  same  time  these 
buildings  are  heated  by  means  of  steam  pipes,  nxdiators,  and 
coils  fed  with  live  steam  at  from  5  1b.  to  101b.  pressure 
above  atmospheric  or  even  at  higher  pressures,  such  live 
steam  being  supplied  from  a  separate  boiler  or  boilers 
employed  expressly  for  heating  purposes,  whereas  the 
amount  of  exhaust  steam  thtit  is  wasted  could  under  the 
atmospheric  system  of  steam  heating  be  utilised  for  heating 
tlie  buildings  in  a  more  efficient  mtinner  than  is  now  possible 
with  the  independent  live  steam  systems,  while  the  economy 
in  connection  with  such  a  u'ilisation  is  such  as  to  admit  of 
no  comparison  iu  point  of  cost  with  that  which  results  from 
the  separate  live  steam  insttillations. 

Pressure  in  steam  means  necessarily  power  wasted  if 
such  steam  is  to  be  used  for  heating  purposes,  seeing  that 
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units  of  temperature  only  are  required  for  steam  heating. 
There  is  no  reason  why  steam  should  be  raised  even  to 
atmospheric  pressure  in  order  that  the  heat  contained  therein 
shall  be  employed  advantageously  in  pipes  and  radiators  for 
heating  purposes.  The  temperature  of  steam  at  atmospheric 
pressure  being  212  deg.  Fah.,  there  is  no  advantage  in 
employing  fuel  to  raise  that  ste;im  to  a  pressure  of  151b. 
above  the  atmosphere  when  but  a  further  38  deg.  Fah. 
increase  of  temperature  is  obtained  thereby. 

The  difficulty  that  has  hitherto  been  associated  with 
obtaining  to  the  full  advantage  heat  from  the  exhaust  steam 
has  been  in  large  measure  due  to  the  fact  that  air  existing 
in  the  steam  pipes  and  coils  prevented  ordinary  low-pressure 
steam  from  circulating  therein.  The  system  now  in  use  so 
successfully  in  many  engineering  works,  public  buildings, 
hotels,  and  other  places,  wherein  exhaust  steam  only  is 
employed  for  heating,  de[  ends  upon  the  patented  automatic 
valves  and  arrangements  that  have  enabled  all  the  pipes  to 
be  eflectually  cleared  of  air  and  to  be  placed  in  a  state  of 
vacuum  or  partial  vacuum,  so  that  the  steam  from  the 
exhaust  pipe  of  the  engine  is  positively  and  automatically 
sucked  or  drawn  into  the  mains  rather  than  being  pushed  or 
forced  therethrough  by  means  of  the  initial  pressure  con- 
tained within  the  steam.  If  this  system  of  thus  utilising 
very  low-pressure  or  exhaust  steam  and  of  automatically 
controlling  its  circulation  to  and  from  the  radiators  and 
heating  pipes  were  more  generally  known,  enormous  savings 
could  be  forthwith  effected  in  the  coal  and  fuel  bills  in 
many  installations  at  present  employed  solely  for  heating 
purposes. 

SMALL  PETROL  MOTORS  FOR  INDEPENDENT 
DRIVING. 

The  special  attention  that  has  been  directed  to  the  advan- 
tages of  electrical  motors  for  independent  driving  purposes 
his  led  possibly  to  some  indifi'erence  on  the  part  of  makers 
of  gas  and  petroleum  engines  to  the  vast  field  that  is  avail- 
al)le  for  small  petrol  and  the  like  motors,  such  as  they  could 
very  readily  construct. 

Electrical  engineers  have  so  readily  adapted  themselves 
to  constructing  dynamos  and  motors  of  small  power,  that  we 
are  afraid  the  competition  that  has  thereby  arisen  has 
produced  a  supply  so  great  that  but  little  profit  can  be 
associated  with  the  manufacture  of  some  of  the  commoner 
sizes  and  standard  power  mjtors  and  dynamos  that  are  on 
the  market.  In  a  word,  there  has  been  too  much  copying 
and  too  little  initiating  or  originality  with  many  of  the  firms 
now  cutting  or  selling  at  low  prices  many  electrically-operated 
motors  and  machines. 

The  cycle  and  motor-car  industry  has  called  into  active 
competition  with  electrical  motors  the  cheaper  and  possibly 
more  readily-controllable  petrol  motor ;  but,  although  the 
demand  has  long  been  in  existence,  as  usual  EngHsh  engi- 
neers have  failed  to  take  full  advantage  of  the  trade  that  is 
at  their  very  doors.  As  the  direct  consequence  of  this  lack 
of  enterprise,  the  larger  proportion  of  the  petrol  motors  that 
are  used  on  English-made  cycle  and  motor  vehicles  are  of 
foreign  make. 

There  is  a  very  large  demand  for  similar  small  motors  in 
connection  with  many  of  our  industries,  and  it  is  singular 
that  makers  of  petrol  motors  and  engineers  generally  should 


have  considered  it  necessary  to  practically  limit  the  design 
and  arrangements  of  such  motors  for  the  propulsion  of 
vehicles,  boats,  and  other  traction  purposes.  The  field  that 
is  available  for  motors  that  could  be  applied  to  cranes, 
winches,  and  hoisting  machines  generally  is  a  very  large 
one ;  while  there  is  at  hand,  as  evidenced  by  the  manner  in 
which  electrical  motors  have  been  used,  a  pressing  demand 
for  independent  motors  that  can  drive  machine  tools  in 
positions  and  on  occasions  where  it  is  not  possible  to  have 
power  from  a  line  of  shafting  for  such  purposes.  There 
should  be  no  greater  difficulty  in  standardising  petrol  motors 
than  in  standardising,  in  point  of  power  and  output,  elec- 
trical motors.  It  would  be  to  the  advantage  of  many  firms 
were  they  to  give  their  attention  to  the  production  of 
economical,  simple,  and  compact  petrol  motors  that  could  be 
moved  from  place  to  place  for  power-driving  purposes,  parti- 
cularly for  agricultural  requirements. 

There  is  at  the  present  time  no  small  domestic  motor 
suitable  alike  for  driving  chaff-cutting  machines,  root  cutters, 
pumps,  dairy  appliances,  and  the  other  devices  which  most 
agriculturalists  employ,  and  upon  which  manual  power  only 
is  used,  althougii  the  demand  for  such  is  practically  as  wide 
as  the  demand  for  the  ordinary  machines. 

There  should  be  no  more  difficulty  in  making  a  small 
motor  capable  of  driving  any  of  these  machines  without 
having  to  alter  the  existing  framework  and  fittings  thereon, 
than  there  is  in  applying  such  motors  to  the  framework  of 
an  ordinary  bicycle  and  transmitting  the  motion  therefrom 
to  drive  the  ordinary  wheels  of  that  machine. 

There  are  enough  gear-reversing  arrangements  in  existence 
of  a  most  simple  character  and  of  an  enclosed  type  that 
makers  of  such  motors  could  readily  utilise  without  fear  of 
infringing  any  patents  thereon,  so  that  a  simple  and  enclosed 
petrol  motor  could  surely  be  produced  in  which  only  the 
actual  driving  shaft  or  driving  pinion  need  be  exposed, 
beyond  the  starting  and  controlling  levers,  for  enabling  it  to 
run  constantly  in  a  forward  or  a  reverse  direction. 


NOTES  ON  NEWS. 


A  Single-phase  Motor. — In  the  Elrktroteclmiache 
Zt'itsclrrift  for  December  Mr.  Corsepius  describes  a  single- 
phase  motor  without  commutator  which  starts  under  load, 
and  of  which  he  is  the  iuveiutoi'.  He  refers  to  the  well- 
known  property  of  the  single-phase  induction  motor  that 
it  will  not  start  b^'  itself,  but  when  once  started  continues 
to  revolve  and  will  give  out  power.  It  makes  no  difference 
wliether  it  is  started  in  one  or  the  other  direction.  The 
reason  of  this  i)henomenon  is  that  tlie  rotation  of  the  motor 
causes  a  distinct  change  in  the  magnetic  conditions ;  the 
apparent  reluctance  of  any  two  portions  of  the  statoi:,  wind- 
ing is  not  the  same,  the  difference  being  greatest  when  the 
two  portions  are  displaced  by  one-half  pole  distance.  The 
author,  therefore,  divides  the  stator  winding  into  two  equal 
jjortions,  wliicli  are  displaced  from  each  other  by  90  deg.,  in 
the  same  way  as  is  usually  done  in  single-phase  motois. 
His  motor,  however,  has  two  rotors — a  main  rotor  an  I  an 
auxiliary  rotor-  The  main  rotor  is  rigidly  mounted  on  the 
.shaft  and  its  winding  is  connected  with  step  rings,  while 
the  auxiliary  rotor  is  loosely  placed  on  the  shaft,  and  is 
])rovided  with  a  short  circuited  winding.  When  the  motor 
is  started,  the  auxiliary  rotor  rotates  without  lo.ad,  and  the 
main  rotor  starts  then  with  torque.  The  auxiliaiy  rotor  is 
jnovided  to  produce  the  change  in  the  magnetic  c  jnditions 
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above  referred  to.  To  start  the  auxiliary  rotor,  it  is,  of 
course,  iiece.ssaiy  to  apply  oue  of  the  usual  starling 
devices — ^for  instance,  a  small  resistance.  The  author  gives 
some  data  of  a  small  experimental  motor  of  this  type,  in 
which  the  stator  part  that  surrounds  the  main  rotor  and 
the  stator  part  that  sui'rounds  the  auxiliary  rotor  are  pro- 
vided with  their  own  individual  windings.  In  the  tests 
of  the  experimental  motor  the  following  results  were 
obtained  :  the  motor,  when  in  oiJeration,  while  giving  2'1, 
4"62,  6'8:i,  7'95,  and  9  0o  horse  power,  took  iS'o,  57  0, 
68'4,  72'6,  and  TS'i  aauperes  respectively ;  when  starting 
under  the  same  loads  it  took  48  0,  65  0,  86  2,  97"0,  and 
97  0  amperes. 

A  Zambesi  Cable  Bridge. — On  January  29th,  a  large 
company  of  engineering  experts,  contractors,  and  others 
met  at  the  works  of  the  Cleveland  Bndge  and  Engineering 
Company  Lhaited,  who  have  the  contract  for  building  the 
Zambesi  bridge,  visited  Darlington,  and  inspected  a  new  j 
system  of  overhead  cableway  which  had  been  installed  j 
for  testing  purposes  before  being  sent  out  for  use  in  con- 
nection with  the  Zambesi  Ijridge.  The  cableway  is  an 
American  invention.  Its  span  extended  from  the  works 
across  the  road  for  a  distance  of  870  ft.  and  it  was  capaci- 
tated to  cany  a  load  of  ten  tons  at  a  time.  Wheels  j 
ti'avelling  on  a  wire  rope  formed  part  of  the  apparatus,  the 
load  being  suspended  underneath.  The  cable  was  working 
all  day,  only  one  man  being  employed,  who  rides  with  the 
load.  The  rope  is  kept  taut  at  either  end  by  counter 
weights,  and  a  wu'e  runs  alongside  the  cable,  which  cari'ies 
the  electrical  enei'gy  generated  from  a  motor.  The  main 
purpose  of  the  cableway  will  be  to  convey  rails  and  other 
materials  over  the  Zambesi  before  the  bridge  is  completed, 
so  that  there  will  be  no  cessation  in  the  work  of  laying 
th^  railway.  It  is  estimated  that  100  miles  of  line  will  be 
laid  in  this  way  while  the  bridge  is  building.  The  cable 
will  take  over  the  wide  span  of  the  river  500  to  800  tons 
of  material  per  day.  The  bridge  will  be  650  ft.  long,  and 
the  gorge  below  to  the  water's  level  is  so  deep  that  it  is 
computed  the  structure  will  be  the  highest  span  in  the 
world.  ! 


Kadilm    Emanations. — At    the    meeting    on    Jaiiuaiy  i 
25th  of  the  French  Academy  of  Science  special  attention  ^ 
was  given  to  some  recent  experiments  carried  out  by  M. 
Curie  and  Prof.  Dewar,  and  special  attention  was  devoted  to 
the   latest  experiments   in   Engla.nd,    which  for   further  j 
development   had   been   entrusted  to    M.  Deslandes,  the  : 
eminent  director  of  the  Meudon  astronomical  station.  M. 
Curie  and  Professor  Dewar  have  confirmed  the  discovery 
made  in  England  that  radium  emits  a  light  with  its  own 
special   properties    which  on    spectral   analysis  appears 
identical  with  nitrogen  electrically  illuminated.  Radium 
also  yields  a  gas  identical  with  helium.    An  experiment  was  | 
tried  consistmg  of  sealing  up  in  a  small  quartz  tube,  and  in 
as  high  a  vacuum  as  was  attainable,  a  small  quantity-  of 
pm'e  bromide  of  radium.    The  tube  was  then  heated  and 
the  radium  salt  melted.    At  the  end  of  three  weeks  it  was 
submitted  to  M.  Deslandes  for  special  analysis,  and  he 
found  traces  of  pure  helium.    The  question  arises — Is  it 
this  mysterious  gas  which  accounts  for  the  extraordinaiy 
emanations  of  radium  ?    Considerable  discussion  resulted, 
but  the  conclusion  was  arrived  at  that  repeated  experi- 
ments were  still  desirable,  but  above  all  on  a  greater 
quantity  of  radiiun,  if  good  resultvS  were  to  be  expected, 
from  ten  to  a  hundred  grammes  being  suggested. 

Railway  Compaxie.s  axd  the  Motor  Problem. — At  a 
meeting  of  the  members  of  the  Automobile  Club  on 
Januaiy  28th,  Mr.  George  Montagu,  M.P.,  read  a  paper  on 
"  Railway  Companies  and  the  Motor  Proljlem,"  in  which  he 
directed  attention  to  what  had  already  Ijeen  done  by  the 
railway  companies  and  what  was  contemplated  by  some 


of  them  in.  relation  to  the  motor  ciuestioii.  Little  had 
been  done  at  present,  he  said,  by  companies  in  the  direction 
of  the  can-iage  of  goods  by  motor.  In  regard  to  passenger 
traffic  the  eniploynient  of  motor  coaciies  upon  the  rails 
was  beginning  to  be  adopted,  and  although  their  intro- 
duction was  more  directed  towards  economy  and  to  sui)er- 
sode  trains  on  local  branch  lines,  it  was  likely  that  in  the 
near  future  they  would  be  just  as  much  used  to  relieve 
congested  traffic  on  main  lines.  He  believed  that  the  use 
of  motor  coaches  would  eti'ect  a  great  saving.  He  believed 
that  the  running  of  motor  coaches  upon  the  rails  was  a  stej) 
in  the  right  direction,  as  it  is  for  the  tii'st  time  acknow- 
ledged the  "car "'  principle  is  a  solution  of  railway  transit. 
In  his  opinion  it  was  m  the  sepai'ation  of  speeds  that  the 
whole  of  the  railway  problems  as  regards  fast  traffic  would 
be  solved.  He  referred  at  some  length  to  the  experiments 
being  conducted  by  various  railway  companies,  and  pointed 
to  the  fact  that  the  Great  Western  was  opening  up  Corn- 
wall and  Devonshire  by  means  of  motors.  Mr.  Montagu 
also  referred  to  the  usefulness  of  the  "  Caillet portable 
monorail  railway  in  developing  agricultural  districts,  such 
a  countiy^  as  Ireland  being  essentially  suited  to  its  use. 
In  concludmg,  he  remarked  that  automobilists  might  con- 
gratulate themselves  and  the  railway  companies  that 
within  the  last  year  a  very  great  stride  had  been  made  in  the 
application  of  the  motor  to  the  uses  of  the  railways.  Eveiy 
day  it  was  being  shown,  even  in  the  experimental  stage, 
that  economy  resulted  from  the  adoption  of  the  motor- 
It  would,  he  believed,  go  far  to  cm-e  not  only  great  social 
evils  such  as  the  overcrowding  in  great  towns,  but  also 
those  which  are  of  no  less  inqjortance — the  difficulties  of 
railway  tiansit  which  were  so  intimately  bound  up  in  them. 

Ax  attempt  is  to  be  made  at  the  forthcoming  Inter- 
national Exhibition  at  St.  Louis  to  make  comparative  tests 
of  the  various  types  of  locomotives  represented  there.  It 
has  been  decided  to  install  at  the  exlubition  a  complete 
testing  plant  which  is  being  completed  now  for  the 
Pennsj-lvania  Railroad  Conqiany,  and  that  company  has 
agreed  that  this  exhibit  .sJiall  be  used  as  continuously  as 
possible  during  the  seven  months  of  the  exposition  for  the 
testing  of  locomotives  under  the  direction  of  a  committee 
of  experts.  The  locomotives  will  be  mounted  successively 
on  rollers,  so  that  they  can  run  their  engines  at  their 
highest  number  of  revolutions,  and  every  conceivable  appli- 
ance will  be  brought  into  play  to  record  the  heat  generated, 
the  power  developed,  the  work  done,  the  loss,  and  all  other 
elements  which  constitute  the  comprehensive  word 
■  efficiency."  In  a  way  no  doubt  the  results  obtained  will 
be  interesting,  but  a  real  test  can  only  be  made  under  the 
same  conditions  as  the  locomotive  is  designed  for. 

Manchester  Association  of  Engintjers. — At  the  meeting 
of  the  above  association,  held  on  the  30th  ultimo,  the 
secretaiy,  Mr.  Ha^leton,  presented  the  report  of  the 
council  'foi'  the  past  year.,  The  membea-ship  had  been 
increased  by  36  new  members,  and  after  taking  into  accomit 
the  loss  by  death,  resignation,  and  erasm-e,  the  number 
now  on  the  roll  amounted  to  530,  as  against  a  15  in  the 
previous  year.  Tlie  financial  statement  showed  a  balance 
of  £5,590,  after  payment  of  all  accoimts  due  up  to  the 
31st  December,  as  against  £5,40i  for  the  previous  year. 
With  reference  to  the  President's  Gold  Medal  Fund,  the 
most  desirable  way  of  canying  out  the  object  of  the 
generous  gift  of  Mr.  Constantine  had  had  the  attention 
of  the  council,  aiid  an  acceptable  scheme  would  be  laid 
before  the  association  for  consideration-  The  report  wa.- 
unanimously  adopted. 


Burnley  Corpoeation  have  just  had  erected  a  refuse 
destructor  at  a  cost  of  £2,700,  and  capable  of  dealings  with 
thirty-three  tons  of  refuse  per  day.  The  formal  opening  was 
performed  by  Alderman  Dickenson. 
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SCREW  FANS. 

By  Charles  H.  Innes.,  M.A. 

{Continued  from  page  95.) 

The  following  is  the  method  of  calculating  the  horse  power 
in  the  air  discharged  and  the  efficiencies.    The  weight  of 

1  cubic  foot  of  air  at  temperature  F  Fahrenheit  =   , 

^  F  +  461' 

where  B  is  the  height  of  the  barometer  in  inches.  Taking 
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into  account  the  moisture  in  the  air,  the  weight  of  1  cubic 
foot  of  air 

^■^2°^  (B- 


F  +  461 


where  b  is  the  pressure  due  to  the  moisture  in  inches  of 
mercury. 

If  W  =  weight  of  air  discliarged  in  pounds,  and  V  = 
velocity  of  air  in  feet  per  second,  then  the  kinetic  energy  of 
W  V  '- 

and  the  horse  power  of  air 


the  air  discharged  is 
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for  the  same  fan  under  same  conditions.  Hence  if  Q  =  cubic 
feet  of  air  per  second,  the  horse  power  of  the  air  discharged 
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The  mechanical  efficiency  = 


horse  power  in  air  discharged 


B.H.P. 


Q 


volumetric  efficiency  is  as  usual  — ^„  and  dynamic  pressure 

efficiencies  are  evidently  ~ — the  static  pressure  efficiency 
being  zero. 

Experiments  were  made  with  fan  blades  at  different  angles 
to  the  plane  of  rotation.  The  results  with  fan  17,  having 
plane  surfaces  and  rounded  backs  to  the  blades,  are  given  in 
Table  XX.,  and  plotted  in  fig.  111.  These  may  be  termed  the 
characteristic  curves  of  the  fan  for  varying  angles.  It 
should  be  noted  that  maximum  volumetric  efficiency  is  not 
obtained  with  the  same  angle  as  maximum  mechanical  effi- 
ciency.   In  Table  XXI.  fans  16  and  17  have  been  comparedj 
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from  16-9  to  29'4  and  62  to  78  per  cent  respectively.  A 
much  wider  form  of  blade  may  be  used  in  fans  arranged  to 
feed  from  the  tips.  This  type  of  fan  should  therefore,  where 
possible,  be  fixed  with  its  circumference  exposed. 

Mr.  Walker  made  experiments  with  two  fans  24  in.  and 
48  in.  diameter ;  the  former  was  a  three-bladed  fan^  with 
blades  set  at  an  angle  of  35  deg.  to  the  plane  of  rotation; 
it  is  a  kind  wliich  has  been  designed  and  employed  by  Mr. 
Walker  for  the  ventilation  of  V)uildings,  factories,  and  ships, 
and  for  drying.  It  was  tested  at  600  revolutions  per  minute, 
and  was  driven  by  belt  from  a  shunt-wound  motor. 
Anemometer  readings  were  taken  at  a  distance  of  18  in.  in 
front  of  the  fan,  as  well  as  behind.  At  inflow  on  an  elliptical 
surface  the  velocity  at  the  centre  was  303  ft.  |  er  minute,  at 
about  the  middle  of  the  curve  280  ft.  per  minute,  and 
ou  the  major  axis,  which  was  perpendicular  to  that  of  the  fan, 
it  was  250  ft.  per  minute.  The  velocities  of  discharge  were 
600  at  the  centre,  and  875,  1,230,  1,130,  470,  and  175  at 
radii  of  1"91,  5,  7  65,  10-5,  and  12  in.  No  delivery  tube  was 
used ;  the  air  on  the  delivery  side  did  not  spread,  as  an 
anemometer  at  13  in.  radius  did  not  move.  The  48  in.  fan 
was  tested  in  the  same  manner,  the  blades  being  set  at 
32|  deg.  to  the  plane  of  rotation.  It  is  made  for  tea- 
drying  in  India,  and  in  order  to  reduce  shipping  charges  is 
made  as  light  as  possible.  The  arms  carrying  the  fan 
spindle  are  of  mild  steel  1  in.  in  diameter,  screwed  into  cast- 
iron  bosses  and  to  a  cast-iron  ring.  The  blades  are  hollow 
plano-convex  of  -^^  in.  thick  steel,  brazed  together  and 
riveted  upon  the  lugs  of  a  cast-iron  boss,  tigs.  112,  113,  114. 
'I'hough  so  light,  the  blades  are  so  rigid  as  to  be  practically 
incapable  of  vibration  ;  consequently  the  fans  are  nearly  tiltn 
at  all  speeds. 

In  this  fan,  when  driven  at  350  revolutions  without  a 
delivery  tube,  the  velocities  of  inflow,  measured  on  a  half 
ellipsoid,  were  540  near  the  centre,  increasing  to  600  at  about 
the  middle  of  the  curve  and  to  830  on  the  diameter  of  the  fan. 
At  the  discharge  the  velocities  at  the  centre,  and  3J  in., 
lOin.,  15iu.,  21  in.,  and  24in.  radius,  were  l,G70ft., 
1,370  ft.,  1,660ft.,  1,490ft.,  870ft.,  and  400ft.  per  minute 

TABLE  XXf. — Comparison  of   Propeller  Ventilating  Fans  ISos.   16  and  17   with  Blades  set  at 

DIFFERENT  ANGLES  TO  THE  PlANE  OF  REVOLUTION.      BOTH  FaNS  ARE  23f  IN.  DIAMETER,  REVOLVING  INSIDE 

A  Delivery  Air  Tube  of  24  m.  Bore  ;  Speed  000  R evolutions  per  Minute.    Friction  of  Motor 

INCLUDED 


s 

Horse  power. 

EfiBciency  per  cent. 

ihic 

Horse 

power. 

Efficiency  per  cent. 

o  S 

Angle  of  blade 

Air  discharged  in 
feet  per  minut. 

of  motor  = 
B.H.P.  -f  H.P. 
required  to  over- 
come friction. 

Useful  horse 
.  power  in  the  air. 

o 
<u 

Volumetric. 

Presssure. 

Air  discharged  in 
feet  per  minui 

of  motor  = 
B.H  P.  +  H.P. 
required  to  over- 
come friction. 

Useful  hurse 
power  in  air.  j 

Mechanical. 

Volumetric. 

Pressure. 

Deg. 
15 

1,07!) 

■0377 

•0012 

3^1 

28^6 

•41 

1,562 

•0453 

■0038 

8  3 

41-4 

20 

1,622 

•0429 

•0042 

9^7 

43  •C 

•94 

1,916 

■0510 

•0U70 

13^4 

•50  •S 

1^31 

25 

2,030 

■0521 

•0084 

161 

538 

1'48 

2,291 

•0620 

•01-20 

19  3 

60  •« 

1^88 

27 

2,185 

•0588 

•0106 

18  0 

58^0 

1-73 

2,423 

•0672 

■0143 

21  ^2 

64^3 

2^10 

?.o 

2,4  39 

■0698 

•0145 

20^7 

647 

2^13 

2,598 

•0761 

•0176 

23^l 

68  ^9 

2^42 

35 

2,580 

■0848 

•0172 

20^2 

68^4 

2^39 

■2,705 

0876 

■0199 

22^7 

7r7 

2  62 

40 

2,627 

•0958 

•0182 

18^9 

69^7 

2^47 

2,805 

•1045 

■0222  ■ 

21  2 

74^4 

2-82 

and  the  latter  certainly  has  the  better  volumetric  efficiency 
by  a  very  small  amount,  and  the  mechanical  efficiency  of 
fan  and  motor,  which,  of  course,  includes  motor  friction,  is 
better  for  the  latter  ;  but  when  we  deduct  "0338  horse  power 
for  the  bearing  friction  of  the  motor,  the  etficiencies  of  fim 
alone  are  as  below  : — 

Angle  of  vane   15'      20'      25'      27'      30'      35  40' 

Mechanical  efficiency  of  fan,  )     g^.^     ^g.j     ^^.^  ^g.,     33  -  ^,^,.3 

AO.  16   ) 

Mechanical  efficiency  of  fan,  I     33      33.5  ^j.g      3-  3^.^ 

>o.  li    \ 

So  that  one  is  about  as  good  as  the  other.  Seventeen  three- 
bladed  fans  were  tried  in  oi'der  to  test  the  effect  of  the 
cross-section  of  the  fan  blades,  fig.  87  to  fig.  103.  They 
may  be  divided  into  four  groups.  The  first  comprises  1  to  4, 
the  second  5  to  10,  the  third  11  to  15,  and  the  fourth  16 


Fir,,  117. 

and  17.  The  blades  were  of  sheet  iron  xV  thick,  and 
excepting  10  their  cross-sectimis  are  either  lines  or  circles. 
The  fans  in  each  group  differed  from  on?  another  only  in  the 
cross-section  of  their  blades,  which  were  flat,  plano-convex, 
concavo-convex,  of  different  curvatures.  Fan  1  had  flat 
blades.  Fan  2  was  formed  l)y  fixing  a  circular  back  to  fan  1. 
Fan  3  was  formed  by  curving  the  blades  of  fan  1.  Fan  4 
was  formed  by  fixing  to  the  back  of  fan  3  a  still  more  convex 
surfi'ice.  The  bkdes  of  the  other  groups  were  similar  in 
form,  but  of  different  area  and  thickness.  These  changes  in 
shape  produced  considerable  effect.    Fan  1  to  fan  4  were  all 


tried  with  their  blades  at  17  deg.  inclination.  The  supe- 
riority in  mechanical  and  volumetric  efficiencies  of  the  last 
should  be  noticed. 

Air  is  sucked,  strange  to  say,  into  the  outer  circumference 
of  the  fan,  and  the  volumetric  efficiency  is  largely  increased — 
see  fan  8  at  40  deg. — by  exposing  the  whole  of  the  outer 
circumference  of  the  fan.  Some  of  the  fans  wei-e  tried  with 
exposed  perimeter  by  moving  the  delivery  tube  4^  in.  for- 
ward, as  shown  dotted  in  fig.  107.  Thus  in  the  case  of  fan  9 
the  mechanical  and  volumetric  efficiencies  were  increased 


respectively.    Anemometer  readings  were  taken  at  a  distance 
of  3  ft.  in  front  of  the  fan,  and  at  the  elliptical  curve  behind. 
The  fan  de'ivered  17,000  cubic  feet  of  air  per  minute  at  350 
I  revolutions  and  about  34,000  cubic  feet  at  700  revolutions. 
In  figs.  115  and  116  is  shown  a  fan  with  electric  motor 
speciully  designed  for  it.    The  field  magnets  ai'e  cylindrical, 
and  are  shown  in  section  in  fig.  117  ;  they  are  made  as  small 
as  possible  in  order  to  offer  as  little  obstruction  as  possible 
\  to  the  passage  of  the  air.    The  position  of  motor  that  least 
j  obstructed  the  air  was  a  different  position  on  the  spindle 
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depending  on  the  orifice ;  the  best  position  was  generally 
found  to  be  a  little  in  front  of  the  fan.  There  appears  to 
be  a  central  region  immediately  in  front  of  the  fan  where 
only  a  little  stream  of  air  is  delivered,  owing  probably,  in  fan 
working  with  free  discharge,  to  the  centrifugal  action  on  the 
tront  face  of  the  blades,  which  is  apparent  near  the  centre,* 
('fo  be  continued.) 


INVENTION. t 

By  J.  Fletcher  Moulton,  Esq.,  K.C,  F.E.S.,  M.P. 

To  uuderstand  and  appreciate  invenlioii  aright  it  is  necessary  to 
have  a  clear  view  of  the  world  of  Ihoufjlit  and  work  in  which  it 
takes  place.  One  of  the  conimoi  est  and  most  fatal  errors  com- 
mitted by  would-be  inventors  is  to  view  invention  as  if  it  had 
no  past — as  tliungh  the  casual  "  luijjpy  thoughts"  of  those  who 
are  ignorant  of  what  the  world  luis  already  done  merited  its 
title  and  its  rewards.  From  this  source  come  most  of  the 
Ijitter  disappointmeuts  that  I  have  so  often  witnessed  in  my 
practice.  We  must  not  fall  victims  to  any  such  delusion. 
Invention  has  been  busy  in  the  past,  and  it  has  left  to  the 
inventor  of  to-day  a  rich  heritage  of  knowledge,  and  while  he 
has  the  help  of  tliis  knowledge  in  his  onward  struggle  he  has 
also  its  respoi'Sibility.  The  growth  of  mechanical  science 
narrows  as  well  as  widens  his  field.  It  opens  out  to  him  new 
possibilities  it  is  true,  but  on  the  other  hand  every  advance  in 
knowledge  takes  so  mnch  from  what,  up  to  that  time,  belonged 
to  the  field  of  invention.  Nor  is  this  true  of  to-day  only. 
Even  if  we  go  a  long  way  back  into  history  we  still  find  that 
the  inventor  had  at  his  command  a  formidable  armoury  of 
weapons  in  the  shap?  of  mechanical  arrangements  and  com- 
binations which  already  belonged  to  the  domain  of  public 
knowledge.  I  must  ask  you  to  give  a  little  thought  to  this 
ground  work  of  knowledge  before  we  pass  to  the  achievements 
of  invention. 

These  elements  of  mechanism — apjn-oved  devices  for  effecting 
definite  mechanical  results — were  themselves  originally  the 
results  of  invention,  although  in  many  cases  the  time,  the  mode 
and  the  author  of  their  introduction  arc  all  forgotten.  By 
their  intrinsic  usefulness  they  have  sur\'ived  the  machines  in 
which  tlioy  were  first  employed,  and  are  preserved  as  means 
for  special  ends  in  wliatevcr  coimcction  these  ends  may  be 
sought.  Each  represents  a  past  achievement  and  a  present  and 
future  power.  Mankind  claims  to  be  the  only  tool-using  animal, 
and  if  we  include  in  the  term  "  tonl  "  the  devices  used  in 
machinery,  we  may  fairly  say  that  the  advance  of  civilisation 
is  marked  and  measured  by  the  additions  to  the  tools  he  has  at 
his  command,  each  enabling  him  to  do  some  new  thing  or  to 
do  an  old  thing  better.  It  is  in  this  sense  that  each  gives  him 
a'  new  power.  Take,  for  instance,  the  ratchet.  Who  first  used 
it,  and  in  what  machine  has  long  since  been  forgotten,  but 
from  the  time  that  it  became  known  mankind  has  had  the  power 
to  obtain  free  rotation  in  one  direction  without  the  risk  of  its 
beino-  reversed.  So  habituated  are  we  to  this  device  and  its 
effect  that  it  may  seem  too  obvious  to  be  looked  upon  as  an 
invention  enriching  the  world.  But  if  you  will  throw  back  your 
mind  to  those  very  early  days  when  rotation  itself  was  only  used  in 
a  few  simple  machines,  I  think  you  will  feel  as  I  jdo  that  we 
are  no  little  indebted  to  the  man  who  first  devised  the  ratchet, 
and  thus  put  it  in  the  conscious  power  of  every  subseciuent 
inventor  'to  produce  rotation  in  one  direction  only  whenever 
the  needs  of  his  invention  require  it. 

I  have  said  that  each  of  these  elements  of  mechanism,  the 
result  of  some  past  invention,  represents  a  present  and  future 
power  conferred  on  mankind.  It  is  thus  that  in  my  own  mind 
I  love  to  regard  all  worthy  inventions. 

You  remember  those 'fairy  tales  which  you  read  in  your  boy- 
hood, where  the  hero  receives  some  magic  gift  which  endows 
him  with  giant  strength  or  lightning  speecl,  or  enables  him 
to  transport  himself  to  any  part  of  the  world  by  a  wish.  The 
tale  then  proceeds  to  work  out  his  fortune  through  the  use  of 
this  magic  power,  till  it  ends  in  his  marriage  with  the  inevitable 
princess.  This  in  kind,  if  not  in  degree,  is  the  history  of  man- 
kind under  tlie  stimulus  of  a  new  invention.  It  thereby 
becomes  possessed  of  a  power  hitherto  denied  it,  and  busies 
itself  in  tur)iing  this  power  to  useful  ends,  so  as  to  achieve  by 
its  means  some  new  triumph  in  production.  The  strong  man 
of  the, fairy  tale  may  be  no  longer  found  on  our  work-a-day 
earth,  but  the  hydraulic  press,  by  rendering  well-nigh  infinite 
pressure  a  thing  to  command,  is  no  bad  representative  of  him. 


*  It  is  obvious  that  the  centre  does  loss  work  per  pound  than  the  outer  part, 

since  '  ~  is  the  work  per  pound  done  by  tlie  fan. 
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and  if  it  could  be  calculated,  I  am  sure  that  the  wealth  it  has 
brought  to  us  would  make  even  the  riches  of  fairy  realms  seem 
trifling. 

It  must  not  be  thought  that  simple  devices  such  as  the  ratchet 
are  all  'that  I  would  have  you  regard  as  the  equipment  of  the 
inventor.  All  elements  of  past  inventions  which  have  a  merit 
beyond  the  sjiccial  use  first  made  of  them,  and  which  thus 
possess  a  more  or  less  general  applicability,  come  under  this 
head.  They  include  many  great  conceptions  which,  ever  since 
their  introduction,  have  been  mainstays  of  the  inventive  world, 
and  have  exercised  a  vast  influence  upon  human  progress. 
They  have  shaped  subsequent  invention  by  reason  of  their  own 
efficiency,  just  as  the  development  of  a  country  may  be  per- 
manently modified  by  the  e.xistence  of  a  good  line  of  inter- 
communication such  as  a  navigable  river,  which  renders  trade 
easy  along  its  cours?.  As  the  most  brilliant  example  of  this,  I 
should  cite  the  Jacquard.  It  first  appeared  about  a  century 
ago  as  an  app?ndago  to  a  loom,  and  it  still  has  its  most  frequent 
employment  in  machines  for  the  production  of  textile  fabrics 
and  the  like.  But  this  is  only  because  such  machines  most 
frequently  need  its  aid  by  reason  cf  the  character  of  the  tasks 
they  liavo  to  perform.  In  its  nature  it  goes  far  beyond  this 
special  use.  It  put  into  the  hands  of  mankind  a  simple  method 
(if  dealing  with  cycles  however  complicated,  of  elements  how- 
ever numerous.  To  realise  of  what  it  is  capable  you  should 
examine  a  Nottingham  lace  machine,  with  its  thousands  of 
threads  producing  each  hour  lace  of  some  varied  and  intricate 
(Kittern  that  would  otherwise  require  months  of  human  labour. 
Y(  ti  will  tlien  understand  me  when  I  say  that  the  Jacquard  is, 
in  my  mind,  a  complete  solution  of  the  difficulties  produced  by 
multiplicity  of  elements,  however  fantastic  and  involved  be  the 
maze  through  which  they  have  to  wind.  So  general,  and 
indeed,  so  nearly  universal  is  it  in  its  scope  in  this  respect,  that 
I  am  always  reminded  by  it  of  these  general  mathematical 
expansions,  such  as  Taylor's  Theorem,  which  are  able  to  deal 
\\ith  all  functions,  however  complex.  Like  them  its  very 
generality  makes  us  take  refuge  in  it  only  when  no  shorter  and 
more  special  method  can  be  foTind,  but  as  a  final  resort  it  is 
always  at  our  cioii maud ,  as  little  puzzled  by  the  compositions 
of  \Vagiier  when  it  is  used  in  the  pianola  as  by  the  flights  of 
th-'  designer's  faiicv  when  it  is  used  in  a  carpet  loom. 

As  another  example  of  these  great  fundamental  elements  ()f 
mechanism  let  me  take  the  electric  relay.  What  is  it?  It  is 
merely  an  electrd-niagir  t  (usually  capable  of  being  actuated 
by  a  small  current  and  from  a  considerable  distance),  whose 
sole  object  and  function  is  to  create  a  contact  between  two 
jiicces  of  metal,  and  thus  complete  an  electric  circuit.  With 
this  circuit  the  relay  and  its  actuating  current  need  have  nothing 
in  common;  its  funetion  is  confined  to  causing  this  external 
circuit  to  be  completed,  and  the  whole  further  working  of  the 
machinery  of  whatever  nature  it  may  be  is  due  to  the  current 
tliat  flows  through  the  completed  circuit  from  the  battery  or 
other  Kiiurce  of  electrical  power  with  which  it  is  connected. 
It  is  like  the  trigger  of  a  gun.  The  propulsion  of  the  shot  is 
wholly  due  to  the  locally  stored-up  forces  of  the  powder.  The 
trigger  or  igniting  spark  only  sets  them  free  to  work.  So  with 
the' relay.  This  division  of  function  enables  you  to  keep  your 
directing  mechanism  as  delicate  as  you  will,  however  great  the 
forces  with  which  you  intend  to  work.  The  relay  may  be  so 
finely  balanced  that  the  minutest  current  is  sufficient  to  actuat? 
it,  and  yet  the  energy  that  pours  through  the  completed  circuit 
may  be  enormous.  Your  machine  by  such  means  can  imitate 
the  human  body  with  its  scores  of  muscles  of  different  strengths, 
shapes,  and  functions,  each  moving  in  its  own  way  and  with  its 
own  force  at  the  direction  of  the  delicate  nerve  currents  which 
proceed  from  brain  and  ganglia,  which  themselves  furnish  none 
of  the  energy  used  in  producing  the  movements  they  excite. 

I  am  sure  that  many  of  those  that  I  am  addressing  will  have 
said  to  themselves  that  I  need  not  have  gone  to  electricity  to 
illustrate  the  principle  of  working  by  local  stores  of  force.  For 
example,  everyone  who  has  seen  steam  steering  gear  will  realise 
that  this  is  an  equally  telling  example  of  the  principle.  Instead 
of  a  dozen  men  standing  at  the  wheel  in  a  storm,  as  our  boy- 
htiod's  tales  of  travel  used  to  describe,  the  hugest  liner  is 
steered  by  the  pilot  with  equal  ease  be  the  weather  rough  or 
fine,  because  the  function  of  the  wheel  is  no  longer  to  move 
the  helm,  but  to  set  free  a  steam  engine  to  move  it.  But  I 
chose  the  electric  relay  because  it  represents  in  its  simplest  and 
most  naked  form  this  principle  of  severing  the  forces  of  direc- 
tion from  those  of  execution.  Delicacy  and  strength  are  no 
longer  alternatives  between  wliich  wo  must  choose.  We  can 
have  the  giant's  strength  without  his  clumsiness. 

There  is  a  further  reason  why  I  selected  the  electric  relay 
as  the  embodiment  of  this  principle.  It  is  because  I  wish  to 
impress  on  you  that  in  equipping  himself  for  his  task  the 
inventor  must  be  prepared  to  take  all  the  aids  that  science  lias 
given  him.  The  days  when  electricity  was  a  thing  apart, 
having  no  legitimate  place  in  mechanical  work,  are  gone  for  ever. 
No  department  of  practical  science  illustrates  more  forcibly  my 
I    simile  of  the  fairy  gifts.    Consider,  for  a  moment,  what  new 
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powers  it  has  brougM — aud  from  wliat  old  trammels  it  has 
freed  lis.  A  mechanician  of  the  olden  days  coming  amongst 
us  now  would  imagine  we  possessed  a  magician's  powers.  His 
conceptions  of  mechanical  action  must  have  been  well-nigh 
limited  to  such  as  depend  on  gearing  and  its  analogues  with 
all  their  limitations.  With  difficulty  and  with  loss  alone  could 
the  action  of  a  machine  be  extended  over  more  than  a  small 
space,  and  all  its  connections  must  have  a  massiveness  i>ro- 
portionate  to  the  forces  that  actuated  it.  He  would  now  find 
that  the  several  parts  can  be  actuated  independently  and  with 
duly  proportioned  force,  however  widely  separated  in  space 
they  may  be,  that  connections  need  no  longer  be  themselves 
capable  of  any  mechanical  transference  of  force,  or  be  rigid 
or  rigidly  connected  with  the  machines  they  actuate.  He  is 
even  freed  from  the  necessity  of  contact  between  the  parts  of 
his  machine.  Action  at  a  distance  is  at  his  command  through 
the  medium  of  the  electro-magnet,  so  that  one  part  of  his 
machine  may  actuate  another  part  without  physical  contact. 
He  can  thus,  when  he  wishes,  turn  the  flank  of  his  persistent 
and  implacable  enemy,  friction.  In  an  exquisite  writing  tele- 
graph, which  I  saw  some  time  ago,  an  escapement  was  used  in 
which  the  anchor  never  touched  the  teeth  of  the  escapement 
wheel,  the  whole  actuation  being  electro-magnetic,  so  that  the 
parts  when  they  approached  seemed  fendered  off  by  invisible 
hands  that  they  might  not  collide.  And  in  the  near  future  we 
have  the  promise  of  still  greater  freedom.  The  Hertzian  waves 
give  us  control  at  distances  far  beyond  any  i mechanical  needs, 
and  already  many  inventors  have  sche.ned  out  how  by  their  aid 
to  direct  and  set  in  action  torpedoes  moving  freely  in  the  sea. 
And  although  the  forces  thus  transirlitted  are  so  minute  that 
they  must  work  through  the  medium  of  local  stores  of  force, 
it  is  not  beyond  hope  that  even  this  limitation  of  our  powers 
will  be,  overcome,  and  that  we  shall  be  able  by  means  of  the 
Hertzian  waves  lo  supply  to  mechanism  both  direction  and 
actuating  force  from  a  distance. 

As  an  example  how  new  mechanical  elements  bringing  with 
them  new  powers  and  new  liberty  give  rise  to  new  types  of 
machines,  take  the  case  of  milled  cutters.  Before  they  were 
known  various  forms  of  shaping  devices,  such  as  plane,  gouge, 
and  file  existed,  and  had  each  its  special  conditions  of  applica- 
tion and  its  effect,  but  none  of  them  possessed  the  property  of 
the  milled  cutter  of  eating  its  way  (as  though  it  were  a 
mechanical  acid)  into  the  material  with  which  it  was  brought 
into  contact.  At  once  we  find  sj>ringing  up  universal  shaping 
niacliin'^s.  copying  forms,  however  irregular,  merely  by  having 
these  rapidly  revolving  milled  cutters — like  dentist's  drills — 
fixed  in  frames  capable  of  motion  of  translation  only,  and  not 
of  rotation,  so  that  they  all  moved  in  parallel  lines,  maintain- 
ing their  relative  positions.  One  such  element  is  a  dummy  of 
the  same  .shape  and  size  as  the  cutters,  and  it  is  made  to  move 
over  the  object  to  be  cojoied,  and,  consequently,  all  the  others 
'oeing  parallel  to  it  and  preserving  strictly  their  relative  posi- 
tions, eat  cut  their  respective  blocks  of  material  to  the  same 
shape.  I  remember  iirst  seeing-  such  a  machine  at  work  on 
shaping  the  clumsy  sabots  of  French  peasants.  With  requisite 
refinements  of  mounting  and  mechanical  arrangement  it  is  now 
copying  with  absolute  fidelity  the  most  elai)orate  statuary. 
Whether  the  work  be  rough  or  fine,  the  principle  is  the  same. 
Once  you  realise  that  your  live  cutter  will  eat  out  where  it 
touches  you  have  only  to  make  it  imitate  in  its  movements  the 
dummy  that  feels  over  the  whole  surface  of  the  object  to  be 
copied  to  ensure  that  it  will  reproduce  that  object.  But  not 
only  the  idea  but  the  possibility  of  such  a  machine  sprang 
directly  from  the  introduction  of  the  revolving  cutter. 

(To  hp  continued.) 
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"  The  Practical  Physics  of  the  Modern  Steam  Boiler."'  By 
F.  J.  Rowap,  A.M.I.C.E.,  M.I.E.S.  London  :  P.  S.  King 
and  Son,  204,  Great  Smith  Street,  Westminster,  S.W. 
New  York  :  D.  Van  Nostand  Co. 
We  have,  in  this  work,  a  very  comprehensive  digest  of  the 
subject  of  steam  b  dlers  generally,  particular  attention  being 
devoted  to  the  water-tube  boiler,  in  which  the  author  places 
much  faith.  There  are  638  pages  included  under  nine 
chapters,  and  over  314  illustration.s.  In  the  preface  the 
author  gives  an  indication  of  the  line  of  action  in  which  he 
treats  the  subject.  He  says :  "  I  have  not  thought  it 
necessary  or  advisable  to  follow  thit  well-beaten  track 
(treating  of  the  boiler  as  a  machine),  but  have  endeavoured 
to  take  another  path,  as  guided  by  the  indications  of  ph\'sical 
research,"  etc.  This  leads  us  to  expect  an  originality  of 
knowledge  and  compilation  in  which  we  are  not  disappointed. 
A  short  introductory  note  by  the  late  Professor  Robert  H. 


Thurston  follows  the  preface,  and  a  word  of  praise  from  such 
an  authority  counts  for  not  a  little.  Dealing  with  the  body 
of  the  book.  Chapter  I.  consists  of  a  few  general  considera- 
tions, whilst  in  Chapter  11.  the  author  commences  on  the 
fundamental  elements  of  boiler  design,  pointing  out  faults 
and  deformations  produced  by  unequal  strains  from  various 
causes,  principally  from  the  differences  of  temperature  pro- 
duced. Chapter  111.,  on  "Combustion,"  is  a  very  important 
one  to  the  practical  man.  We,  however,  think  the  author  is 
wide  of  the  mark  in  recommending  the  external  firing  of 
boilers,  as  the  low  evaporative  duty  obtained  from  such  is 
well  known,  especially  when  comparing  an  externally  and 
internally  fired  boiler  of  the  Lancashire  or  Cornish  type. 
Chapters  IV.  and  V.  we  look  upon  as  the  most  important, 
and  will  repay  close  study,  both  containing  a  vast  amount 
of  most  valuable  matter  cleverly  condensed.  -An  historical 
sketch  on  boiler  designs  is  given  in  Chapter  VIII.,  and  for 
thosa- studying  the  modern  water-tulie  boiler  a  knowledge  of 
its  evolution  is  invaluable.  Chapter  IX.  is  a  compilation  of 
tests  and  performances  of  a  large  number  of  various  types 
of  boilers.  Appendix  III.  deals  with  some  views  on  incrus- 
tation, corrosion,  and  wear  and  tear  of  boilers,  and  includes 
the  treatment  of  the  subject  in  the  form  of  letters  and 
criticisms  of  nearly  30  years  ago.  We  have  looked  in  vain 
for  a  reference  to  the  superheating  of  steam,  for  although 
this  is  not  necessarily  an  essential  part  of  boiler  practice,  the 
production  of  superheated  steam  has  become  more  or  less — 
rather  more — an  integral  part  of  this  important  branch  of 
engineering.  In  concluding  this  review,  we  thoroughl}' 
recomm-nd  the  treatise  for  close  study  and  as  a  standard 
refei'ence. 


"  The  Elements  of  Electrical  Engineering."  By  Tyson 
Sewell,  A.I.E.  E.  Second  Edition  Revised.  London  : 
Crosby  Lockwood  and  Son,  7,  Stationers'  Hall  Court, 
E.C. 

Less  than  a  year  ago  we  gave  a  short  review  of  this  now 
popular  work,  which  has  already  run  to  a  second  edition. 
Beyond  some  slight  alterations  which  have  been  suggeste  I 
to  the  author,  the  earlier  chapters  remain  aa  in  the  first 
edition.  Some  important  chapters  have,  however,  been 
added  at  the  end  of  the  work,  Chapters  XVII.,  XVIII.,  and 
XIX.,  dealing  with  alternating  currents,  besides  the  inclusion 
of  an  appendix  of  questions  covering  the  contents  of  the 
whole  volume.  In  the  new  chapters  the  author  has 
advisedly  retained  his  method  in  dealing  with  alternaling 
currents  on  n' n-mathematieal  lines,  and  this  we  highly  com- 
mend to  firtt-ycar  students.  The  author  has  special  facilities 
of  knowing  the  exact  requirements  of  those  for  whom  the 
book  is  prepared,  and  we  consider  the  object  lias  been  well 
carried  out. 
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THE  MODERN  RAILWAY  WAGON  AND  THE 
DETAILS  OF  ITS  DESIGN. 

By  George  Wu.lans. 

Pakt  L — Tan  Present  Standard  Wagon  Specifications 
AND  riiKiR  Details.  —  Concluded. 

Steel  U nder frame  fur  10  tuiix  Wai/oii. — Tlie  uniiiimun 
dimensions  of  the  pi'inci])al  members  are  as  under 

Inches. 

Headstocks  and  solebats   ...9x3    x  j?  bars. 

Trimmt-rs   6  x  3i  x  J  c  bars. 

Middle  bearers    8  x  3^  x  |L  bars. 

Diagonals  aud  longitudinals  6  x  3A  x  j|  l  bars. 

The  ends  must  be  so  fitted  as  to  have  a  good  bearing 
on  the  adjacent  members.    Referring  to  fig.  2,  it  will  be  at 


once  noticeable  that  the  framing  is  much  more  simple  and 
lighter  tlian  ~  the  wooden  frame,  for  reasons  previously 
noted,  and  indeed  from  the  drawing  calls  for  little  com- 
ment. The  construction  of  the  corner  junction  of  the  sole 
bar  and  headstock  and  the  crib  rails,  however,  is  of  uiterest. 
In  fig.  6  this  construction  is  shown  ;  tlie  headstock  is 
secured  to  the  solebar  by  rlie  bent  angle  plate  as  shown, 
and  fasteiied  by  four  rivets  through  each  member,  tlie  four 
rivets  ])assing  through  the  solebar  portion  of  the  angle 
plate  also  serving  to  secure  a  second  angle  plate  fastened 
to  the  solebar  headstock  and  diagonal  ;  this  angle  con- 
tinues sojne  2  ft.  along  the  diagonal  to  which  it  is  secured 
and  terminates  in  a  compound  connection  with  the  trimmer 
n.e;nber.  The  corner  is  further  secured  by  a  gusset  stay 
i|  in.  thick  ">]i  tlio  Imttoni  port  ic^ns  of  the  sole  bars  and  head- 


Fio.  G. 
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stocky,  and  the  rack  plate  '/.ein.  thick  extending  across 
tlie  full  width  of  the  wagon,  as  shown  in  fig.  2,  is  an 
additional  means  of  securing  the  end  and  corners  of  the 
frame.    It  is  obvious  that  there  is  the  greatest  necessity 


T/)rot^^  flo/i^a  at 
^  Crib  Rail 


Fio. 


to  make  the  ends  of  the  fj'ame  rigid,  as  the  whole  wagon 
would  otherwise  be  very  soon  out  of  square  after  being  put 
to  work.  All  the  details  usually  secured  to  the  frame  are 
done  so  by  means  of  rivets,  and  the  absence  of  through 


Fia. 


rods  and  other  auxiliary  means  of  bracing  up  the  wooden 
underframe  will  be  noted,  all  the  members  taking  the  load 
direct 


Bottom  Planlrip^ 
Fitted  cret  Bolt  Head^ 


Fio.  3. 

Lighteniijg  holes  will  be  noticed  in  the  side  crib  rails 
and  also  the  rack  plate;  these  also  serve  to  ])ermit  any 
lodgment  of  water  in  the  bottom  of  the  wagon  to  drain 
away.  Tlie  ruling  size  of  rivet  is  f  in.,  the  chief  exceptions 
being  the  axle  guard   and  crib  rail  connections,  where 


the  rivets  are  in.  and  \  in.  respectively  ;  the  rivet 
holes  are  usuall)'  punched  to  templet,  and  the  rivets  should 
be  of  either  a  "  Best  Yorkshire  "  quality  of  iron  or  of  a 
mild  steel. 

Bod]!  of  Wfi(/(/n. — liy  far  tlie  greater  number  of  wagons 
now  running,  whether  the  underframe  is  constructed  of 
wo'kI  or  steel,  are  provided  with  wooden  sides  and  ends, 
anJ  with  the  exception  of  the  higher  cajiacity  wagon 
from  15  tons  and  upwards,  the  wooden  body,  usually 
constructed  of  red  deal,  may  be  regarded  as  standard 
practice.  The  methods  of  securing  the  body  to  the  under- 
frame, whether  of  steel  or  wood,  are  inactically  identical. 


nricc  *J  wid^  -  - 


6x3  " Crib  ffoi/-^ 
cut  to  recvi^  kn€4 


Fio.  10. 

In  tiie  case  of  the  wooden  underframe  the  crib  or  side  rail 
is  of  wood,  bolted  to  the  underframe,  as  sliowi  in  fig.  7, 
and  fitted  over  the  ends  of  the  headstocks  so  that  the  end 
planks  comi)le1e  the  length  ;  tiie  side  rail  of  the  steel 
frame  and  wooden  Ijody  wagon  is,  however,  of  steel,  being 
an  angle  iron  continuous  round  the  wagon,  resting  on 
the  headstocks  at  the  ends,  and  usually  upon  two  lirackets 
along  the  length  of  the  solebar,  to  wliicli  it  is  secured  as 
shown  in  fig.  8.  The  knees  to  which  the  side  planking 
is  secured  are  conuvion  to  both  the  steel  and  wooden 
underframe,  and  are  placed  so  as  to  be  secured  to  the 
middle  bearers  by  either  bolts  or  rivets,  as  the  case  may  be. 
The  side  planking  is  then  bolted  to  the  knee  as  shown  in 
fig.  9,  the  nuts  being  placed  outside  so  as  to  facilitate 
examination.  In  some  cases  with  the  wooden  crib  rail  the 
knee  is  placed  so  as  to  come  outside  the  planking  as  in 


Fig.  11. 

fig.  ID  ;  by  so  doing  the  crib  rail  is  excessively  weakened 
and  the  design  is  not  to  be  recommended.  Fig.  11  also 
shows  a  similar  construction  for  steel  frame  wagons,  the 
knee  being  brought  outside  and  continued  so  as  to  dis- 
pense with  brackets  for  supporting  the  crib  rails,  and 
secured  to  the  frame  by  rivets. 


\\v,  h.ivc  received  from  Messrs.  Robert  Craig  and  Suii.s 
Limited  some  sample  sheets  of  their  Janus  blotting  paper, 
specially  made  for  use  on  one  side  only.  Having  already  given 
this  material  an  extended  trial,  we  are  in  a  position  to  thoroughly 
recommend  it.  The  firm  are  also  makers  of  other  varieties  of 
blotting  paper,  multiplex  buff  copying  paper,  etc. 
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THE   LABOUR   MARKET   iN  1903. 


During  the  year  19U3,  the  percentage  of  unemployed 
trade  union  members  in  t.he  engineering  trades  averay;ed 
4"9  per  month,  the  highest  being  7'7  in  December,  and  the 
lowest  3'8  in  May,  against  an  average  of  5'1  during  the  year 

1902,  tlie  highest  and  lowesti  being  6'6  in  December  and 
i'i  in  July  respectively.  In  the  shipbuilding  trades  the 
average  per  montJi  was  12  in  1903,  against  8  2  in  1902. 
The  hig^hest  during  1903  was  171  in  November,  and  the 
lowest  8'7  in  May,  while  for  1902  the  highest  was  14  in 
December,  and  the  lowest  5"2  in  both  Februaiy  and  April. 

For  all  ti-ades  the  average  was  5'1  in  1903,  against  i'i 
in  1902,  the  average  for  the  past  ten  years  being  4'i. 
The  highest  for  1903  was  6  7  in  December,  and  tlie  lowest 
i'l  in  April.  For  1902  the  highest  and  lowest  percentage 
was  5  5  in  December,  and  3  7  in  March  respectively. 

The  returns  show  that  employment,  generally,  through- 
out the  past  year  was  w^orse  than  in  1902,  altliough  well 
up  to  tlie  average  for  tbe  past  decade  during  the  early 
months,  but  considerably  below  tliis  average  during  tlie 
latter  half  of  the  year.  Compared  with  1902,  the  figures 
for  1903  show  that  in  all  trades  taken  togetlier  employment 
was  less  satisfactoiy,  except  for  the  single  month  May,  for 
which  the  percentage  of  miemployed  was  tihe  same  in  botli 
years,  and  practically  the  same  as  tlie  average  for  that 
month  during  the  past  decade. 

Employment  in  the  engineering  trades  was  rather  better 
during  the  greater  jiart  of  1903  than  in  1902,  altliough, 
foi'  November  and  December,  the  percentage  of  uuemiiloyed 
trade  union  members  was  0  7  per  cent  and  11  per  cent, 
respectively,  higher  than  for  the  corresponding  months  of 
1902. 

In  tlie  shipbuilding  trade  the  state  of  employment  was 
bad  throughout  the  whole  year,  the  pei'centage  of  un- 
employed never  falling  below  8'7  per  cent,  and  rising  as 
higli  as  17'1  per  cent  at  tlie  end  of  November.  At  the  close 
of  the  year  tlie  condition  was  somewhat  improved,  but 
was  still  decidedly  bad,  and  worse  than  at  the  close  of  1902. 

Greater  freedom  from  industrial  disjjutes  was  experienced 
in  1903  than  in  any  of  the  previous  ten  years.  Tlie  total 
number  of  disputes  which  commenced  dm-ing  the  year  was 
360,  and  the  total  number  of  workpeople  affected,  113,873, 
while  tlie  total  time'  lost  during  the  ye^ar  in  disputes  was 
only  2,316,792  working  days.  For  tlie  decade  ending 
with  the  3'ear  1902,  the  average  annual  dm-ation  of  disputes 
was  8,839,347  working  days;  the  average  annual  number 
of  disputes,  724 ;  and  the  average  annual  number  of  work- 
people affected,  271,000. 

The  question  of  remuneration  was,  as  usual,  the  most 
common  cause  of  dispute.  The  number  of  disputes  that 
arose  mider  this  head  was  214,  involving  52  per  cent  of 
all  the  workjjeople  directly  affected  by  the  disputes  of  the 
year.  Refusals  to  work  with  non-unionists  and  otlier 
questions  affecting  trade  unions  were  I'esponsible  for  25 
disputes,  directly  involving  17,602  workers,  Avliile  54  dis- 
putes, directly  involving  13,471  workers,  were  due  to 
questions  of  working  arrangements. 

As  regards  tlie  results  of  the  disputes  terminated  in 

1903,  it  is  recoi'ded  that  83  disputes,  directly  affecting 
28,241  persons,  wei-e  settled  in  favour  of  the  workpeople, 
156  disputes,  directly  involving  25,699  persons,  terminated 
in  favour  of  the  employers,  while  92  disputes,  directly 
affecting  17,380  persons,  were  compromised.  T^ie  net 
result  of  tlie  changes  of  wages  in  1903  was  a  decline,  but 
the  amounti  of  the  fall  measui'ed  in  weekly  loss  of  wages 
was  comparatively  slight,  being  considerably  less  tlian  in 

~  eitlif  1-  of  the  two  preceding  years,  though  spread  over  a 
larger  number  of  trades. 


BOILER  EXPLOSIONS. 

Abstracts  of  Recent  Board  of  Trade  Reports. 

Explosion  from  a  Marine  Boiler  due  to  Faulty 
Repair  of  a  Leak. 

No.  1449.  In  this  case  an  explosion  occurred  from  the 
main  boiler  of  a  vessel,  which  caused  her  to  be  disabled  in 
the  Ray  of  Biscay.  It  appears  that  about  three  months  pre- 
vious to  the  eyplosion  what  is  described  as  a  leak  occurred 
from  the  combustion  chamber  bottom  while  the  vessel  was 
at  sea.  Teuipoiary  repairs  were,  however,  effected,  aad  the 
vessel  was  able  to  proceed  under  her  own  power.  On  arrival 
in  port,  an  attempt  was  made  to  repair  the  defective  place, 
but  in  a  manner  that  cannot  be  regarded  as  workmanlike 


Repoit  No.  1449. 


or  satisfact'Ory,  as  i-eliance  was  placed  in  a  large  quantity 
of  i-ed  lead  and  yarn,  to  make  the  pait  tight.  Such  a  repair, 
observed  the  engineer  surveyor-in-chief,  could  only  last  a 
limited  time,  and  as  might  have  been  expected  an  explosion 
resulted,  wliich  caused  the  total  disablement  of  the  vessel. 
Fortuiiatel}'  no  one  was  injured,  and  the  vessel  was  safely 
towed  back  to  jiort. 


Failure  of  a  Marine  Boiler  due  to  Corrosion. 

No.  1450.  The  boiler  which  exploded  was  of  the  ordinary 
single-ended,  cylindrical,  multitubular,  marine  type  made 
of  steel  fitticd  with  two  plain  furnaces,  each  having  a  separate 
combustion  chamber.  The  shell  was  formed  out  of  two 
plates,  I  in.  thick.  The  ex2>losion  was  due  to  the  wasting 
away  to  the  thickness  of  puper  of  tlii  lower  back  end-plate 


Report  No.  14.50. 


at  tlie  bottom.  The  corrosion  was  almost  entirely  external, 
and  it  is,  therefore,  somewhat  remaikable  that  means  had 
not  been  taken  to  repair  tlie  defective  parts.  On  exami- 
nation after  the  explosion,  serious  external  corrosion  was 
found  to  exist  at  other  parts  of  the  bottom  of  the  boiler, 
and  imiiortant  I'epairs  necessary. 
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Explosion  from  a  Water-tube  Boiler  due  to  Over- 
heating' of  a  Tube. 

Nu.  1151.  The  boiler  was  said  by  the  luakeis  to  be  a 
modification  of  tlie  Heine  water-tube  type.  It  consisted  or 
a  steam  and  water  drum,  and  two  flat,  vertical  water  cham- 
bers, or  headers,  between  tlie  front  and  back  plates,  flanged 
at  the  upper  part  for  attachment  to  the  shell  of  the  steam 
drum,  each  fitted  with  twO'  tubular  stays  screwed  into  the 
front  and  back  end  plates,  and  riveted  over.  The  headers 
were  connocced  by  95  tubes  of  .3  J  in.  external  diameter, 
expanded  into  the  water  chambers  at  each  end.  The  two 
lower  rows  were  made  of  steel  lap  welded.  No.  8  B.W.G., 
equal  to  '164  in.  thick  ;the  remainder  were  of  wrought  iron 
lap  welded,  No.  9  B.W.G.,  equal  to  "148  in.  thick,  and 
were  all  placed  with  the  welds  on  the  top.  The  boiler  was 
insured  with  the  National  Boiler  and  General  Insurance 
'Company,  the  last  examination  bemg  made  wlien  not  under 
team,  about  12  months  previous  to  the  explosion.  It  was 
also  periodicilly  examined,  when  opened  out  for  cleaning, 
by  the  engiae-man  at  the  works  ;  the  last  occasion  thit 
this  wa.s  done  being  about  a  fortnight  previous.  The 
explosiorr  was  fr-om  one  of  the  tubes  immediately  over  tli^ 
fire.  The  c  ibe  had  been  bulged,  and  was  so  reduced  in 
thickness  ])y  oxidation,  arising  from  overheating,  that  it 
failed  at  a  pi-essui'e  of  145  lb.  per  square  inch,  the  ordinal-}- 
working  pressui-e.  The  boiler  was  used  for  supplying 
steam  to  the  engines  of  a  saw  mill,  and  was  fij-ed  by  wood 
fuel,  consisting  of  saw-dust,  shavings,  and  otlier  waste  from 
tlie  mill.  Ths  overheating  is  said  to  have  been  due  to  an. 
accunrulation  of  scale  or  deposit  in  the  tube,  but  whether 
that  was  so  or  not,  it  is  obvious,  remarks  the  engineer 
sur-veyor-in-chief,  from  the  thickness  of  the  tube  at  the  line 
of  fracture  being  less  than  '/32  in.,  that  the  part  from  whicii 
the  explosion  occurred  was  seriously  defective.  Un- 
for'tunately,  one  man  was  se-^-er-ely  scalded  by  the  explosion. 


RAPID-CUTTING   STEEL  TOOLS. 


In  the  numbers  of  The  Practical  Engineer  from  October 
30th,  190.3,  to  December  4th,  1903,  we  gave  a  very  full 
report  of  the  Experi;)ients  with  Bapid-cutting  Steel  Tools, 
prepared  and  read  by  Di'.  J.  T.  Nicolson,  of  the  Manchester 
Municipal  School  of  Technology,  under  the  auspices  of  a 
joint  connnittee  of  members  of  the  MancliesK^r  Assi.ciation 
of  Engineers  and  of  members  of  the  Sciiool  of  Technology 
Sub-committee,  and  of  the  di.scussion  which  followed.  We 
are  now  able  to  lay  before  our  r'eadei-s  an  abr'idgment  of 
Dr.  Nicolson's  reply  to  tlrat  discussion. 

DR.    NICOLSON'S    REPLY    ON    THE  RECENT 
DISCUSSION. 

Dr.  Niccilsoii  icniarked  itkat  Mr.  E.  P.  Hetheringtou  was 
apparently  disappointed  that  there  had  not  been  a  more  strikino- 
difference  in  the  results  obtained  with  the  different  speeds  as 
i-egarded  iweight  removed  per  minute.  This,  liowevcr,  Dr. 
Nicolson  thought,  seemed  to  show  that  the  speeds  selected  by 
the  different  makers  were  all  very  near  to  the  highest  possible. 

With  regard  to  Mr.  Day's  remarks,  it  would  surely,  he 
thought,  be  a  mistake  to  refuse  to  make  a  research  of  scientific 
or  industrial  interest  simply  on  the  ground  that  the  results 
were  to  be  used  for  advertisement.  Provided  the  client  paid 
the  cost  of  the  experiments,  there  could  be  no  objection  to  an 
engineering  college  undertaking  such  a  research.  As  to  Mr. 
Day's  feeling  of  doubt  with  regard  to  the  correctness  of  the 
conclusion  which  the  committee  had  reached  as  to  the  effect 
of  the  variation  of  speed  upon  the  force  required  for  cutting, 
and  concerning  which  ho  was  of  opinion  that  this  force  increased 
at  high  speeds  contrary  to  the  results  cf  the  repoi-t,  perhaps, 
however,  the  force  which  Mr.  Day  had  in  mind,  viz.,  that 
required  to  produce  spring  or  chattering,  was  different  from 
the  numerical  force  which  the  committee  had  given  in  their 
tables,  and  from  that  point  of  view  both  might  turn  out  to  be 
right.  The  numbers  representing  cutting  force  recorded  in 
the  report  were  the  values  of  the  average  force  overcome  at  the 
tool  point  by  the  rotating  work,  and  this  certainly  diminished 
with  increasing  speed;  but  tlie  force  producing  chatter  depended 
upon  the  difference  between  the  greatest  and  least  forces  opera- 


tive during  cutting.  At  high  speeds  there  was  mr.re  likelihood 
of  the  time  of  vibration  of  the  slide  rest,  etc.,  falling  into  step 
with  the  period  of  the  above  variation  of  force,  and  thus  aUow- 
ing  forced  vibrations  to  be  produced  and  maintained.  On  the 
whole  these  considerations  lead  to  the  conclusion  that  tlic  output 
could  not  be  much  increased  upon  most  existing  lathes.  The 
work  in  the  lathe  also  had  to  be  considered,  for  it"had  a  natural 
period  of  vibration  which  was  generally  very  small,  and  it 
would  bo  more  likely  to  synchronise  with  the  time  of  variation 
of  the  cutting  force  at  high  than  at  low  cutting  speeds. 

Mr.  D.  H.  Cooke  had  given,-  some  valuable  data  regarding 
the  effect  of  pickling  and  annealing  castings  in  the  durability 
of  the  tool.  As  to  hardness,  it  might  be  said  that  although 
the  hardness  exiisrimcnts  the  committee  had  made  were  not 
very  comprehensive  in  scope,  they  had  still  given  some  infor- 
mation as  to  the  relative  liardness  of  the  experimental  bars 
and  ordinary  shop  castings,  and  might  therefore  be  assumed 
to  represent  the  material  of  a  largo  proportion  of  machine-shop 
castings.  The  figure  for  hardness  given  for  this  material  with 
a  certain  drill  was  about  4'7-i.  The  same  drill  gave  3'84-, 
5'02,  and  9'00  for  the  Whitworth  soft,  medium,  and  hard  cas't 
irons  respectively.  With  another  drill  the  above  standard 
block  gave  a  hardness  figure  of  4'20,  compared  with  which  they 
had  7'06,  7'06,  and  8'46  for  the  Whitworth  soft,  medium,  and 
hard  fluid  pressed  steels  resjjectively. 


NOTICES    OF    MEETINGS,  &c. 


Junior  iNSTrruTiON  of  Engineers. — February  5th,  paper  by  Mr.  H. 
Williain.s,  "Producer  Gas  for  Factory  Cold  Stores  and  Freezing 
Works."  Anniversary  dinner  will  be  held  at  Hotel  Cecil  at  6-30  p  m., 
13th  February. 

Maxchester  AssociATroN  OF  Engineers. — February  13th,  forty- 
eighth  anniversary  dinner. 

Institutk  of  Marine  ENorNEERS. — February  8th,  lecture  on 
"Lightships,''  by  Mr.  J.  Sparling,  at  58,  Romford  Road,  Stratford. 

Lnstitution  of  Fh.ECTRlCAL  ExGiNKERS. — St.  George  Street,  West- 
minster :  February  11th,  ordinary  meeting.  Duldin  section  :  meeting, 
February  11th.  Newcastle-on-Tyne  section  :  meeting,  b'ebruary  8th. 
Glasgow  section  :  meeting,  February  9th  ;  also  on  February  6th  second 
annual  smoking  concert  at  Grand  Hotel. 

iNSTrTUTi^N  OF  MECHANrcAL  ENGINEERS. — February  8th,  graduates' 
lecture.  Mr.  Murett,  A.R.S.M.,  will  lecture  on  "  The  Work  of  the 
Alloys  Research  Committee." 

BrRMr^GHAM  Association  ('F  Mechanical  ENGiNEuns. — February 
6th,  ordinary  meeting.    February  13th,  annual  dinner. 

North  of  England  iNSTrTUTE  of  Mining  akd  Mechanical 
Engineers,  Newcastle-o.x-Tynb. — February  13th,  ordinary  general 
meeting. 

Glasgow  TscHNrcAL  College  ScrENTrFic  SocrETY. — February  6th, 
twelfth  anniversary  dinner. 

Bradford  ENorNEERrNG  SocrETY. — February  10th,  discussion — 
subject  not  announced. 


TRADE  NOTES. 


Messrs.  W.  H.  Bailey  and  Company  LiMrxED.  Salford, 
Manchester,  have  secured  a  licence  from  Mr.  E.  W.  Koster, 
of  the  firm  of  Messrs.  Pokorny  and  Wittekind,  Frankfort, 
for  the  sole  right  to  manufacture  in  the  United  Kingdom  his 
patent  positive  valve  air  compressors  and  vacuum  pumps,  which 
were  awarded  a  gold  medal  at  the  recent  Diisseldorf  E.xhibition. 

Messes.  Sidney  Minns  and  Company,  Trafalgar  Road, 
Dalstou,  London,  N.E.,  have  issued  a  useful  monthly  sheet 
calendar  for  the  current  year.  This  firm  make  a.  specialty  in 
the  supply  of  the  "  Scientific  "  boiler  fluid.  Unlike  many 
firms  who  sell  a  boiler  composition  which  is  supposed  to  be  a 
panacea  for  all  evils  that  boilers  are  subject  to,  Messrs.  Minns 
and  Company  scientifically  proportion  the  ingredients  to  suit 
every  class  of  feed  water,  and  consequently  refj[uire  a  sample 
of  the  water  and  other  necessary  particulars  in  order  to  obtain 
the  best  results.  Those  requiring  a  first-class  lubricant  for 
dynamos,  gas  engines,  motor  cars,  etc.,  should  a]jply  to  the 
above  firm,  who  also  hold  a  large  stock  of  engineers'  stores. 

Messes.  M.  Glover  and  Company^,  machine  and  tool  works, 
Leeds,  are  specialists  iu  machinery  for  firewood  bundling,  chip 
"  pickiug-up  "  apparatus,  splitting  machinery,  besides  being 
makers  of  a  patent  saw-sharpening  machine  and  a  compressed 
sawdust  firelighter  machine.  This  enterprising  firm  have  paid 
much  attention  to  safeguards  for  circular  saws,  planing, 
moulding,  and  the  like  machines,  the  great  feature  being-  their 
adaptability  to  varying  sizes  of  saws. 
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A    NEW    HORIZONTAL    BORING,   DRILLING,  '    milling,  etc.,  on  both  liglil  and  heavy  work  in  the  most 

AND    MILL'NG    MACHINE.  uconouiieal  nianner  possible,  being  accurate  and  i-apid  in 

This  new  liorizontal  boring,  drilling,  and  nulling  machine,  its  different  operations  and  adjustments, 

mainufactured  by  the  Fosdick  Machine  Tool   Company,  The  illustrations  herewith  give  an  excellent  idea  of  the 

Cincinnati,  0.,  has  been  designed  to  perform  the  various  construction  of  the  machine.    The  gearing,  hand  wheels, 

operations    of    boring,  drilling,  taping,  reaming,  facing,  ;   oi)erating  levers,  and  their  purposes  are  clearly  seen.  This 


Fig.  ].— front  ELEVATION. 


FiLi.  2.— I'LAN. 
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iiiaohiiie  is  now  luanufacturd  in  two  sizes,  the  general 
dimensions  and  specitii.'utions  being  as  follows:  — 


Diameter  of  spiudle  bar   

Diameter  of  spindle  nose  

Spindle  bored  to  fit  Morse  taper  

Traverse  of  spindle  

Vertical  adjustment  of  head  on  column  

Horizontal  adjustment  of  column  on  bed  

Maximum  distance :  Table  to  centre  of  spindle  . 
Minimum  distance  :  Table.  to  centre  of  spindle 

Height  of  table  from  floor   

Size  of  table  

Number  of  spindle  Bpeeds   

Riinge  of  spindle  si^eeds   

Number  of  feeds  in  all  directions   

liauge  of  feeds  

Tight  and  loose  pulley  on  countershaft   

Speed  of  c^untershsift  

Width  of  belt  on  cone   

Distance  :  End  of  pulley  shaft  to  end  ( f  bed  . . 
Distance  :  End  of  spindle  shaft  to  end  of  table 

Total  height  of  machine  . .  ,.  

Net  weight  


I. 



II. 



3i  in. 

4  in. 

5 J  in. 

I'l  in. 

No.  5 

No.  G 

22  iu. 

28  iu. 

36  in. 

■il  in. 

32  iu. 

62  in. 

44  in. 

62  i 

8  in. 

S  in. 

22  in. 

22  in. 

31  X  72  in. 

36  X  120  in 

10 

4  to  260  r.p.m. 

S 

ri/sn"!  to  ;  io. 

16  X  4  in. 
'    228  r.r.m. 
3J  in. 

9f*-.  9iu.  I  12  ft.  3  in. 
i  12  ft.  6  in.     16  ft.  6  in. 


S  It. 
12,000  lb. 


'.I  ft.  6  in. 
15,000  lb. 


counterbalanced  and  provided  witb  a  safety  chain,  has  a 
vertical  niovenient  on  tlie  coluiun  by  hand  or  power  in  both 
directions,  and  for  (juick  adjustnient  is  easily  operated  by 
means  of  the  pilot  wheel  on  front  of  spindle  head  The 
spindle  runs  in  adjustable  bronze  bearings,  and  has  a  thread 
cut  on  it«  front  ]iart  to  receive  chucks,  large  milling  cut  ters, 
facing  heads,  etc.,  for  very  heavy  work;  it  revolves  in  right 
or  left  hand  directions,  and  can  be  started,  sto])i)ed,  or 
reversed  instanth'.  The  spindle  bar,  which  passes  through 
the  spindle,  is  4  iu.  in  diameter,  has  22  iu.  traverse,  and 
is  fitted  witii  a  No.  5  or  6  Morse  taper  to  receive  drills,  tapts, 
reamers,  boring  bars,  milling  cutters,  etc.  It  has  power 
and  hand  feed  in  both  directions,  is  operated  from  the 
pilot  wheel  for  quick  adjustment,  and  caa  be  securely 
clamped  for  face  milling  purposes.  For  very  heavy  work 
the  cutter,  or  boring  bar,  is  secui'ed  by  a  cotter  fitted  to  the 
sjiindle  bar.  Tlie  back  gears  are  located  on  the  spindle 
head,  bringing  the  power  dii'ect  to  the  work ;  thus  relieving 
the  outer  shafts  from  unnecessary  strain,  also  reducing  the 
vil)ration  of  the  cutting  tools  to  the  minimum.  The  lever 
for  operating  the  back  gears  is  conveiiieaitly  located  on  the 
spindle  head,  and  they  can  be  engaged  or  disengaged  wliiL' 
the  machine  is  running.  The  spindle  speeds  are  ten  in 
number,  arranged  in  geometrical  jwogression  from  i  to 
260  revolutions  per  minute.  All  the  feeds — as  horiz'.raai 
feed  of  column,  horizontal  feed  of  spindie  bar,  and  vertical 
feed  of  spindle  head — are  taken  from  the  spindle.  They 
are  positive  geared,  eight  in  number,  by  hand  or  power, 
and  are  ai'ranged  in  geometrical  progression  from  '/loog  to 
I  in.  per  I'evolutiou  of  spindle.  All  feeds  are  reversible. 
The  table  in  which  T-slots  arc  planed  is  stationary  and 


The  machine  is  driven  by  a  shaft  wliich  traverses  the  driv- 
ing cone  on  the  rear  of  bed.  The  column  carrying  the  spin- 
dle head  has  a  horizontal  mo'vement  on  the  bed,  by  hand  or 
power,  in  both  directions  ;  also  a  quick  forward  and  return 
motion  by  power  operated  by  the  hand  wheel,  conveniently 
located  on  tbe  front  of  bed.    The  spindle  head,  which  is 


securely  bolted  to  the  lied  and  liasc,  ensuring  jicrfect  align- 
ment of  the  work. 

The  outer  support  [or  boring  bar  can  be  clamped  securely 
to  tlie  table,  and  has  horizontal  and  vertical  adjustnient. 
It  is  provided  witli  graduated  steel  rules,  as  is  also  the  face 
of    the  column  and    the    bed,  the    spindle  sleeve  being 
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•graduated.  The  gear  ratio  from  tJie  cone  di'iving  shaft  to 
spindle  is  'I'U  :  1 — -that  is,  when  the  driving  shaft  makes 
'2'l3  revolutions,  the  spindle  makes  1.  The  ratio  of  back 
gears  is  13'6  :  1. 

This  new  nmchine — of  which  the  Lodge  and  Shipley 
Machine  Tool  Company  has  said,  "  We  cannot  speak  too 
highly  of  its  excellent  design  " — is  ca])a.ble  of  doing  such 
a  variety  of  work  that  it  need  never  be  idle,  and,  therefore, 
is  not  an  expensive  machine  to  own. 


THE  "VULCAN"  PORTABLE  GAUGE  TESTER. 


This  instrument  has  been  designed  to  facilitatei  carrying 
out  that  portion  of  the  new  Factory  and  Workshops  Act 
dealing  with  the  condition  of  the  boiler  pressure  gaugei. 


throughout  their  entire  range  from  zero  upwards,  but  is 
equal)}-  applicable  for  testing  under  steam  without  subject- 
ing the  gauge  to  the  slightest  shock  or  rise  in  temperature. 

Tiiere  are  two  portions  of  a  gauge's  range  which  are  the 
most  likely  to  prove  in  error,  and  these  are  precisely  the 
positions  where  accuracy  is  most  necessary;  one  is  at  zero, 
and  tlie  other,  for  an  obvious  reason,  between  the  limit  of 
the  usual  working  pressure  aiud  the  remainder  of  the  range. 
In  the  case  of  an  incorrect  zero  reading,  dependence 
upon  the  gauge  might  result  in  a  serious  scalding  accident, 
and  in  the  other  case  the  actual  pressure  might  rise  to  a 
dangerous  extent,  owing  to  the  safety  valve  beuig  stuck  or 
seriously  overloaded  while  thei  gauge  pointer  showed  no 
I  more  than  the  permissible  pressure.  For  neither  of  these 
contingencies  is  a  steain  test  under  ordinary  boiler  pressure 
of  any  value.    To  sum  up  the  nuvtter,  a  gauge  should  be 


Fio.  1. 


Fia. 

It  is  easy  to  ascertain  the  condition  of  the  safety  valve 
and  water  gauge  by  examination,  but  nothing  can  be  learned 
of  the  condition,  of  the  steam  gauge  except  by  actual  testing 
against  some  standard  known  to  be  correct;  and  the  fact 
that  fi,  gauge  finger  points  to  zero  is  of  no  value  as  proving 
correctness  of  the  gauge.  It  is  therefore  necessary  to  use 
some  means  of  testing  the  gauge  not  requirmg  pressure 
in  the  boiler,  and  the  Vulcan  tester  has  been  designed  to 
meet  this  want.    It  can  be  used  for  testing  pressure  gauges 


correct  at  and  beyond  the  ordinary  working  pressure;  it 
should  also  be  correct  at  zero,  but  between  the  working 
l)ressure  and  zero  eiTors  if  not  large  are  not  of  the  same 
importance.  From  the  above  it  follows  that  all  gauges 
should  be  tested  beyond  the  maxunmn  working  pressure, 
say  to  some  even  figure  about  25  per  centi  above,  provided 
the  i-ange  of  the  gauge  permits,  as  it  always  should. 

The  Vulcan  gauge  tester  is  primarily  designed  for  the 
use  of  boiler  inspectors,  but  is  equally  useful  for  owners  of 
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boilers,  as  it  enables  tlieiii  at  any  time  to  test  their  boiler 
gauges,  and  satisfy  themselves  that  the  gauges  are  in  good 
working  order  in  accordance  with  the  requirements  of  the 
Act.  It  is  also  very  well  adapted  for  the  us©  of  consulting 
engineers,  superintendents,  marine  engineers ,  and  sur- 
veyors, as  a  handy  appliance  for  ascertaining  the  exact 
condition  of  any  pressure  gauge  that  may  require  exami- 
nation. 

In  fig.  1  is  seen  a  general  view  of  tlie  tester.  The  lai'ge 
gauge  is  the  one  under  test,  the  smaller  one  being  the  test 
gauge.  Several  nipples  and  adapted  pieces  are  shown  to 
suit  the  various  tlu-eads  and  types  of  fittings.  Fig.  2  gives 
two  views  of  the  convenient  form  in  which  the  tester  can 
be  packed  away  for  portability.  Tlie  total  weight  of  tlie 
apparatus,  complete  as  shown,  in  leather  case,  is  only  about 
41b. 

To  test  the  entire  range  of  pressures,  the  gauge  to  be 
tested  is  attached  to  the  tester,  and  the'  pressure  varied  to 


Fig.  3. 


the  required  point.  The  apparatus  should  then  be  lield  in 
the  position  shown  in  fig.  3,  so  that  the  gauge  to  be  tested 
is  vertical,  care  being  taken  not  to  allow  any  weight  to 
rest  on  the  test  gauge.  The  pressure  can  then  be  I'educed 
step  by  step  by  carefully  releasing  the  lititle  thumb  screw 
shown  at  the  junction,  and  comparisons  can  be  made  down 
to  zero. 

The  Vulcan  tester  can  be  applied  to  a  water  gauge  of  a 
boiler  in  the  same  way  as  applied  to  the  pillar  syplioai  by 
removing  the  cleaning  screw  in  the  top  ana  of  the  watei- 
gauge  and  using  a  corresponding  nip}:)le  to  connect  the 
tester.  It  can  also  be  connected  to  an  indicator  or  tester 
tap  by  the  use  of  an  elbow  piece,  but  in  this  case  the  test 
gauge  will  usually  be  in  a  horizontal  position,  and  this  must 
be  allowed  for  in  reading  the  gauge. 

This  useful  addition  to  the  boiler  inspector's  outfit  is 
manufactured  by  Messrs.  Schafier  and  Biidenberg  Limited, 
Whitworth  Street,  Manchester,  under  Bullock's  patent. 


The  Sanding-up  op  Tidal  Harbours. — At  the  meeting  of 
the  Civil  Engineers,  held  on  January  26th,  1904,  Mr.  A.  E. 
Carey  read  a  paper  on  the  above  important  subject.  He  first 
dealt  with  the  effect  of  the  disturbance  on  a  tidal  foreshore  by 
solid  works,  and  then  followed  with  a  description  of  the  systems 
adopted  on  harbour  work,  and  gave  instances  of  the  extinction 
of  harbours  by  sand. 


THE    MATHEMATICAL  TRAINING  OF 
ENGINEERS. 

By  R.  HowARD-DuxcAN,  A.R.C-S. 

{Concluded  from  fage  127.)] 

Now,  having  exaauined  present  methodsi  of  teaciiing 
mathematics,  and  seen  somei  of  the  ways  in  which  they  are 
unsatisfactory,  let  usi  turn  toi  see  what  the  mathematical 
requirements  of  an  engineer  actually  are.  He  needs  a 
special  kind  of  knowledge.  The  range  of  subjects — ^tlie 
range  of  work  within  each  subjects — ^does  Jiot-  reiquii'C'  to  be 
very  extensive;  but  whatever  work  he  does  must  be  done 
thorO'Ughly  ;  whatever  he  knows  must  be  known,  thoroughly, 
must  be  as  natural  toi  him  as  the  alphabet ;  and  it  must  be 
of  a  practical  nature ;  he  must  be>  aJjle  toi  apply  it  at  once 
in  all  sorts  of  ways,  familiar  and  unfamiliar,  and  with  no 
unnecessary  amoiunt  of  labo'Ur.  The  time  of  a  man's 
scientific  training  is  all  tooi  sliort.  It  is  impossible  for 
him  toi  doi  in  the  usual  three  years'  college  coiurse  all  that 
it  is  desirable  he  should  do,  and  therefore  it  is  imperative 
that  he  should  spend  none  of  that  valuable  time  on  work 
which  is  not,  which  never  can  be,  of  the  slightest  i)raetical 
use  to  him  ui  his  professiom  It  may  be  an  extremely 
interestmg  piece  of  mathematical  work  to  investigate  the 
motions  of  the  plajiets  hi  their  orbits,  but  it  can,  have  no' 
bearing  whatever  on  the  lifew'ork  of  an  engineer.  I  am 
not.  undei'i'ating  tlie  intrinsic  interest,  of  pure  mathe- 
matics.— I  sho'uld  be  one  of  the  last  to^  do'  so- — but.  I  do.  hold 
the  opinioji,  most  firmly  that  such  wO'rk  should  be  o.utside 
a  ma.u's  professional  ti'aining'.  After  all,  men  a.ie  sent  to. 
aai  engineermg  college  toi  be  t;i.ught  their  profession — to 
learn  those  things  that  they  must  kno'W  in,  order  toi  be  com- 
IDetent  engineers — a.nd  it  is  not  fair  to.  take  a.ny  of  their 
limited  time  there  to  devote  to.  work  which  is  unnecessary 
at  the  expense  of  that  which  is  necesisary.  And,  again,  a. 
large  proportion  of  work  w'ithin  the  required  range  might  be 
taught  more  simply.  An  engineer  should  re.gard  each 
mathematical  process  as  a  to.ol  in  his  mental  workshop,  and 
should  use  it  as  a  tool. 

If  you  require  a  man  to  use  a  new  type  of  lathe  which 
you  have  recently  acquii-ed,  do  you  thinlv  it  is  necessa.iy 
that  he  should  know  how  that,  lathe  was  designed,  to  know 
each  detail,  each  process  in  its  manuufacture ?  Do  you  set 
the  same  man  first  to  design  the  latlie,  then  to  construct 
each  part  and  to  put  it  together,  before  considering  tliat 
he  is  competent  to  use  it  1  It  mighti  bei  useful  to  have  such 
a  man  if  you  were  establishing  the  first  workshop  on  an 
island  whose  only  natural  products  were  iron  ore  and  coal, 
and  to  which  noi  machinery  could  be  imported,  but  not 
otherwise. 

And  so  with  mathematics  :  the  important,  thing  for  an 
engineer  is  to  know  exa.ctly  how  to-  use  each  process,  and 
what  sort,  of  woili  he  can  do  with  it,  while  the  mere  mathe- 
ma.tical  origin,  and  j^roof  of  such  process — the  designing 
of  the  tool — ^is  of  secondary  importance  to  him,  although 
it  may  be  desirable  to  understand  such  process  of  origin, 
where  possible,  without  neglecting  more  important  things. 
And  in  order  that  this  result  may  be  attained,  that  the 
student  may  acquire  just  that  sort  of  knowledge  which  he 
needs  and  will  need  in  his  profession,  I  consider  that  it 
is  absolutely  essential  that  an  engineer  should  be  taught  his 
mathemat.ics — his  utilitarian  mathematics,  tliat  is — by  an 
engineer,  oi'  a.t  least  by  a  man  who  has  limiself  had  some 
training  in  engineering  and  knows  just  what  is  needed. 
Mathematicians  are  but  human,  men  of  brilliant,  genius 
though  they  usually  are,  and  it  is  almost  inevitable  that  a 
teacher  should  present  that  side  of  a  subject  which  interests 
him  most  with  the  most  force,  should  impress  it  on  the 
student's  mind  most  deeply  ;  and  the  side  which  most 
interests  a  ))ure  matliemat.ician  is  not  the  practical  side,  the 
side  of  usefully  applied  knowdedge.  Havmg  shown,  then,  the 
iiiamier  in  which  the  engineer  should  be  taught  mathematics. 
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and  the  aims  wliicli  the  teacher  and  the  student  should  alike 
havL'  l)efoie  them,  What  brandies  of  luatlRnuatics  are  the 
ihost  useful,  the  necessary  ones,  for  an  engineer?  He  should, 
in  the  first  place,know  iiis  arithmetic  and  algebra  thoroughly, 
the  latter  at  least  as  far  as  the  solution  of  (luadratics.  In 
arithmetic  lie  should,  of  course,  be  perfectlj-  at  home  in 
all  the  methods  of  lessening  labour,  and  should  have 
received  a  thorough  training  in  the  solution  of  what  we 
may  call  "  common-sense  problems."  He  should,  too,  very 
early  in  his  training  be  shown  how  to  use  logaritlmis— 
not  waiting  till  he  understands  the  principles  upon  which 
thej'  are  based,  but,  looking  upon  tliem  as  a  convenient 
labour-saving  tool,  he  should  be  able  to  use  that  tool  with 
perfect  ease  in  all  possible  ways.  And,  thoroughly 
aciiuainted  with  logaritlmis,  it  is  perfectly  natural  that  he 
should  use  them  in  the  quickest  possible  way  by  means  of 
the  slide  rule.  Then  he  should  Ivnow  certain  geometdcal 
facts,  such  as  that  tlie  square  on  the  hyj^otenuse  of  a  right- 
angle  triangle  is  equal  to  the  sum  of  the  squares  on  the 
other  sides ;  that  a  line  i)arallel  to  the  base  of  a  triangle 
divides  the  other  sides  in  the  same  ratio,  and  so  forth.  1 
sa}-  he  should  know  such  facts;  how  he  gets  to  know  them 
is  of  secondaiy  importance,  whether  by  Euclid  or  by  some 
other  means ;  but  I  I'eallj^  cannoti  see  tlie  use  of  working 
through  the  whole  of  the  books  of  Euclid  merely  to  learn 
the  few  really  useful  geometrical  facts  contained  here  and 
there  within  them.  A  thorough  knowledge  of  mensuration 
also  is  absolutely  necessary,  including  the  approximate 
methods  for  irreguUu-  figui'es  and  the  use  of  the  jjlani- 
meter.  The  civil  engineer  requires  a  full  knowledge  of 
trigonometry  up  to  the  solution  of  triangles,  while  a  lesser 
amount  of  work  will  suffice  for  the  mechanical  and  eleietrical 
engineer,  so  long  as  he  is  perfectly  at  home  with  the 
u  igonometrical  functions,  their  relations,  and  the  methods 
uf  working  with  them.  The  use  of  stpiared  paper  is  pro- 
bably the  most  useful  of  all  methods  for  the  engineer,  and 
a  thorough  knowledge  of  it  is  absolutely  indispensable, 
although  hei'e,  again,  there  ai"e  only  some  half-dozen  curves 
which  ever  cross  an  engineer's  path,  and  the  others  may  be 
safely  passed  by.  Then  as  to  the  calculus.  An  engineir 
must  be  able  to  dilfei'entiate  ajid  integrate  those  functions 
with  which  he  is  likely  to  come  into  contact;  he  must  have 
clear  ideas  as  to  the  fundamentals  underlying  the  processes, 
and  here  esjiecially  his  knowledge  must  be  of  a  really 
jjractical  sort. 

We  so  fi'equently  come  across  men  who  have  woilved 
through  a  lot  of  calculus,  have  passed  examinations  in  it, 
lia^'e  tackled  the  higher  branches  j^ei'liaps,  but  who,  if 
they  see  a  sign  of  integration  in  a  book  wdiich  is  not  purely 
mathematical,  skip  it — who  are  utterly  at  sea  if  confronted 

(t  I)  d  oc 

with  a  — i-  instead  of  a  —  ,  have  not  the  slightest  idea 
dv  dy  ^ 

as  to  how  to  apply  theii'  knowledge  to  any  practical 
problem,  and  are  lost  if  asked  to  find,  for  example,  the 
rate  at  which  the  coal  cousmnption  varies  with  the  H.P. 
in  an  engine.  The  teacher  should  take  i>articular  care  in 
this  subject  tJiat  the  exainjjles  chosen  are  of  a  practical 
nature — there  are  j^lenty  of  them  to  clioose  fi'om.  There 
is  no  aljsolute  need  perhaps  foi'  an  engineer  to  have  any 
knowledge  of  the  higher  branches  of  tJi©  calculus,  but  some 
knowledge  of  the  methods  of  solution  of  differential 
equations,  and  of  such  things  as  bessels,  ganmia  functions, 
and  the  like,  may  jjerhaps  be  desirable. 

I  have  ventured  to  map  out  two  schemes  for  con- 
sideration, for  the  distribution  of  his  mathematical  training 
over  tlie  period  of  a  student's  career. 

The  fii'st  one  we  may  regard  as  being  ideal.  We  cannot 
hope  to  attain  to  it  universally,  until  the  Avhole  education 
of  the  country  is  undei'  one  authority,  so  that  the  teaching 
in  school  and  college  may  be  co-ordinated  more  accurately 
with  one  another.  And  even  then,  you  may  say,  it  is  very 
often  the  case  that  a  boy  does  not  decide  upon  his  profession 


till  he  has  left  or  is  upon  the  point  of  leaving  school.  But  I 
think  that,  'niltss  the  boy  intends  to  devote  his  life  to 
the  stud}^  of  pure  mathematics,  the  work  which  I  have 
map]ied  out  specially  for  the  enguieer  will  prove  to  he 
the  most  useful  to  members  of  other  professioais. 

I  assume  that  prior  to  tlie  age  of  twelve  a  boy  has  ac- 
quired a  grasp  of  the  usual  arithmetical  methods  up  to  and 
including  decimal  fractions  ;  that  in  order  to  start  liis  work- 
shop life  at  as  early  an  age  as  possible  he  will  leave  school 
when  he  is  sixteen  or  thereabouts;  and  that  alongside  of 
this  mathematical  course  he  is  receiving  instruction  in 
practical  geometry,  and  is  studying  some  subject,  whether 
Euclid,  an  elementary  ti'eat.ment  of  logic,  or  a  pure  science, 
in  ordei'  to  ti'adn  his  reasoning  powers  and  to  give  liira  the 
habit  of  a  correct  use  of  language.* 

I  have  divided  the  school  course  into  three  periods— 
the  fu'st  of  one  year,  the  others  each  of  a  yeaa-  and  a  half. 
During  the  fii'st  year — i.e.,  when  the  average  boy  is  from 
twelve  to  thirteen  years  of  age — let  him  be  taught  arith- 
metic fully.  At  the  end  of  this  i>eriod  he  should  be  able 
to  use  decimals  freely,  to  solve  any  ordinary  arithmetical 
problem  in  a  common-sense  waj^,  and  to  attack  any  question 
successfully  whether  he  has  seen  its  like  before  or  not;  but 
tliere  is  no  Jieed  whatever  for  him  to  spend  time  on  such 
})oints  as  the  duodecimal  system,  or  on  arithmetical 
methods  of  determining  such  things  as  cube  roots,  for  which 
iu  practice  he  will  always  use  a  logarithmic  method.  It 
will  be  found  that  even  such  things  as  problems  in  the  value 
of  stocks  and  shares  will  offer  no  difficulty  to  an  intelligent 
lad  if  he  is  taught  the  meaning  of  the  terms  used,  and  that 
the  whole  problem  is  merely  a  special  case  of  what  is  called 
iu  the  arithmetic  books  "  simple  ])roportion,"  but  which 
may  be  more  easily  taught  as  ajiplied  connnon-sense.  He 
should  realise  something  of  the  meaning  of  figures,  and  their 
lelative  values,  and  should  recognise  the  absurdity  of 
carrying  a  lesult  to  too  many  tigui'es.  As  soon  as  he  can 
work  easil}'  with  decimals,  he  should  be  shown  how  to  use 
a  table  of  logarithms,  and  encouraged  to  use  them  in  all  his 
calculations.  Then  concurrently  he  should  be  learning 
something  about  algebra.  A  short  time',  l)ut  only  a  short 
one,  may  be  devoted  to  accustoming  him  to  the  notation, 
and  to  the  idea  of  using  letters  instead  of  figui-es  to  denote 
quantities.  Then  he  may  i)roceed  at  once  to  the  solution 
of  veiy  simple  equations,  and  at  the  same  to  problems 
iiivolvuig  them.  The  equations  may  gradually  be  made 
more  difficult,  and  as  he  needs  them  the  methods  of  multipli- 
cation, etc.,  may  be  introduced.  If  algebra  is  treated 
as  gouei'alised  arithmetic,  and  the  methods  are  shown  to  be 
merely  extended  variations  of  the  arithmetical  ones,  the 
work  will  be  done  much  more  easily  and  more  thoroughly 
than  it  often  is  at  the  present  day,  when  a  boy  is  led  to  look 
upon  algebra  as  something  of  a  naturer  totally  different  to 
anything  he  has  met  with  before.  He  should  be  shown  the 
use  of  factors,  and  tlien  spend  some  time  on  becoming 
adept  ill  factorising  expressions. 

During  the  second  peiiod  he  should  gain  a  thorough 
knowledge  in.  mensuration,  both  of  regular  and  irregular 
figures  and  bodies.  He  may  here  gain  the  idea  of  a  mean, 
by  reducing  an  irregular  figure  to  the  equivalent  rectangle, 
and  slioi'ld,  of  course,  be  shown  how  to  use  Simpson's  rules 
and  other  approximate  methods.  It  is  scarcely  necessary 
to  point  out  that  the  problems  iu  this,  as  in  all  other  sub- 
jects, should  be  of  as  practical  and  interesting  a  character 
as  possible,  and  should  contain  no  absurdity.  It  is  quite 
common  to  find  a  problem  in  a  text-book,  in  which  it  is 
required  to  find,  say,  tlie  amount  of  wall  paper  necessary 
to  paper  a  perfectly  I'ectangular  room  which  has  no  doors 
and  no  windows. 

He  should  learn  to  plot  sets  of  figures  and  derive  curves 
from  them,  and  to  be  able  to  spot  thereby  irregularities  in 
the  quantities.    He  may  then  proceed  naturally  to  see  how 


'  See  Appendix.    Scheme  I. 
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an  algebraic  equation  luay  be  represented  graphically,  and 
iiy  repeated  examples  to  learn  that  a  simple  equation 
ahrays  gives  a  straight  line,  and  so  forth,  together  with 
the  meanings  of  tiie  constants  in  the  equations.  He  may  > 
then  use  squared  paper  methods  to  solve  simultaneous 
and  other  equations.  During  this  period,  too,  he  should 
advance  his  knowledge  of  algebi-a  as  far  as  the  Binomial 
theorem  if  possible,  and  should  especially  see  tlie  reason 
and  meaning  of  the  logarithms  which  he  can  already  use. 
Logarithmic  equations  may  also  be  solved.  In  trigono- 
inetrv  he  should  become  thoroughly  at  home  with  the 
trigonometrical  functions  and  the  relations  existing  between  i 
them. 

Puriug  his  third  period  he  should  primarily  continue  his 
squared-paper  work.    He  will  learn  how  to  find  an  equation  : 
to  fit  a  given  curve.    It  must  be  remembered  thati  a  large  , 
variety  of  curves  is  not  necessary.    Professor  Perry — -whom 
we  may  look    upon  as    the   pioneer    of    mathematical  i 
educational    reform — has    pointed  out   that  besides  the 
straight  line  the  only  curves  which  an  engineer  is  likely  to  i 
meet  with  in  ju-actice  are  those  of  the  families — ■ 

//  =  a  a;" 

1/  =  a  sin  {b  X  +  c) 
y  = 

and  the  compound  of  the  last  two,  giving  the  damped  sine 
curve — • 

y  =  ae~^^  sin  (ox  +  fj) 

If  the  student  knows  these  curves  thoroughly,  he  will 
liave  all  the  knowledge  of  this  sort  he  needs,  but  there  is 
no  reason,  whj^  he  should  not,  if  he  has  time,  also  examine 
the  circle,  tlie  ellipse,  etc.  He  may  now  see  what  is  meant 
by  the  slope  of  the  curve  and  by  its  area,  so  introducing  i 
the  idea  and  possibly  the  notation  of  the  calculus.  During 
tliis  period  he  will  extend  his  knowledge  of  trigonometry  \ 
to  the  solution  of  triangles,  and  do  some  work  in  elementary 
dynamics,  statics,  etc. 

In  this  course  I  tliink  there  is  nothing  which  will  not  be 
useful  to  an  engineer,  but  by  cutting  out  those  things  which 
are  useless,  and  by  increasing  the  boy's  efficiency  bj' 
keeping  up  his  interest  and  showing  him,  to  some  extent  i 
at  aiiyrate,  how  his  knowledge  may  be  applied  as  he  ac-  ] 
quires  it,  lie  will  leave  school  -with  a.  far  better  general 
knowledge  of  mathematical  principles  and  processes,  and 
capacity  to  apply  them  as  he  needs,  than  the  average  boy 
dries  now. 

He  will  now  jirobablv  spend  some  time  in  the  works,  but 
(hn  'ing  this  time  he  should  do  something  towai'ds  keeping 
tlie  knowledge  he  has  acquired  at  school  fresh,  and  possil)ly 
extending  it. 

Upon  going  to  college,  however,  in  any  case  he  will 
need  to  carefully  revise  the  work  he  has  done,  which  may 
be  best  done  by  a  carefully-selected  series  of  questions  a,nd 
applications.  The  only  entirely  fresh  wwk  which  he  will 
need  to  do  at  college  is  in  getting  a  thorough  grasp  of  the 
methods  of  the  calculus.  And  all  tliat  has  been  said  about 
the  method  of  teaching  other  branches  of  mathematics 
applies  with  even  greater  force  here.  Tlie  student  at 
college,  with  his  increased  knowledge  of  his  own  require- 
ments, re-sents  even  more  than  the  school  boy  any  attempt 
to  teach  him  tliat  for  which  he  knows  full  well  he  will  have 
no  use  whatever  in  the  ordinaj-y  course  of  his  career.  Con- 
sequently extra  care  should  be  taken  to  teach  him  only  that  ! 
portion  of  the  subject  wliich  is  useful  to  him.  I  cannot 
speak  too  strongly  on  this  subject.  There  is  absolutely  no  i 
need  whatever  for  him  to  spend  time  on  such  points  as 
the  tracing  of  all  sorts  of  fancy  cui-ves,  such  as  lima9ons  and 
conchoids,  and  the  like.  Time  so  spent  is  wasted.  The 
student  realises  this,  and  often  jumps  to  the  conclusion 
that  all  mathematics  is  tarred  with  the  same  brush.  If 
a  man  works  through  thoroughly  such  a  book  as  Prof. 


Perry's  "  Calculus  for  Engineers,"  he  will  not  only  learn 
all  the  calculus  methods  he  is  ever  likely  to  need,  but  will 
he  able  to  apply  them  with  perfect  ease  when  he  requires  to 
do  so.    The  efficiency   of   mathematical  college  courses 
would  be  increased  tenfold  if  this  excellent  and  practical 
book  were  everywhere  used  as  the  basis  of  the  insl  ruction 
given  in  the  calculus.    In  addition,  the  student  may  con- 
veniently study  the  solution  of  simple  types  of  differential 
equations,  but  the  w'hole  of  the  mathematical  course  should 
be  completed  during  the  first  two  years  of  a  student's  college 
life,  leaving  his  final  year  clear  for  his  purely  engineering 
work,  excepting,  possibly,  in  the  case  of  students  w-ho  intend 
to  take  an  Honours  degree,  for  which  I  tliink  the  general 
consensus  of  academic  opinion  requires  some  knowledge  of 
advanced   pure   mathematics,  ancl   of  theoretical  applied 
mathematics  ;  tliis,  however,  is  outside  the  engineer's  pro- 
fessional training.    I  have  said  that  at  present  we  can  only 
regard  this  scheme  as  being  an  ideal  one,  for  to  obtain  it 
in  its  completeness  the  mathematicaJ  courses  in  all  schools 
wliich  are  eduoathig  future  engineers  must  be  fundamentally 
changed.    The  man  with  quaint  theories  of  education,  who 
i-egards  education  from  almost  any  other  standpoint  but 
that  of  usefulness  in  a  boy's  future  profession,  must  not 
()e  allowed  to  have  unchecked,  unregulated  sway.  Some 
schools  are  already  trying  to  move  in  the  required  direction, 
but  until  all  improve  to  the  necessary  extent  our  college 
courses  must-be  arranged  to  suit  the  worst  prepared  student. 
Where  there  is  a  large  staff  it  is  the  best  method,  probably, 
to  have  all  the  mathematical  instruction  given  at  the  same 
time,  and  to  draft  each  student  into  the  class  most  suitable 
f(n'  him  ;  but  wath  a.  limited  staff  this  not  possible.    I  have, 
therefore,  drawn  up  a  second  scheme,  for  a  college  course 
where  the  students  have  previously  only  had  an  ordinaiy 
present-day  school  training.    I  think  we  may  assume  that 
every  boy  upon  leaving  the  scliool  has  been  taught  aritli- 
metic  (though  usually  not  in  the  best  way)  and  algebra 
as  far  as  the  binomial.    He  has  also  probably  some  know- 
ledge of  geometry,  Euclidian  or  othenvise.    This  is  surely 
not  too  much  to  ask ;  it  is  the  usual  standard  for  a  jire- 
liminaiy  or  entrance  examinatioim.    The   college  course 
must,   tlien,   include  mensuration,  squared  paj^er  work, 
trigonometry,  and  the  calculus-     It  is  a.  matter  of  some 
difficulty  to  decide  what  is  the  best  order  in  which  to.  teach 
these  subjects,  for  it  is  desirable  that  the  studemt  should 
have  some  knowledge  of  all  of  them  befoi'e  enterinu'  upon  his 
Dui  ely  engineering  work,  if  he  is  to  do  the  latter  thoroughly. 
There  is,  I  think,  no  branch  of  mechanical  science  in  wliicli 
the  methods  of  the  calculus,  foi-  example,  are  not  useful, 
if  not  absolutel}.  indispensable.    In  order  to  diminish  this 
drawback  as  far  as  possible,  I  suggest  that  two  branches 
of    mathematics    should   be    taught    concun'ently,   as  is 
usualljr  the  case  in  schools.* 

The  general  lines  and  scope  of  the  work  in  each  subject 
will  be  the  same  .as  those  indicated  under  Scheme  I.  In 
trigonometry  it  may  be  desirable  that  civil  engineering 
students  should  leani  a  little  of  the  elements  of  spherical 
trigonometry,  if  time  j)ermits.  In  addition  to  these  sub- 
jects, it  will  probably  he  necessary  that  most  students  during 
their  first  year  at  college  should  take  a  course  in  dynamics, 
statics,  etc.,  including  graphical  methods  of  solution.  This,  if 
otherwise  convenient,  may  be  condensed  into  the  first  term, 
as  it  is,  of  course,  necessary  that  students  should  have  a 
grasp  of  the  elements  of  these  subjects  before  entering 
upon  their  engineering  work.  If  a  student  has,  for 
example,  no  exact  idea,  as  to  the  meaning  of  the  term  u-nrlc, 
or  cannot  distinguish  between  yowtr  and  force,  he  has 
evidently  no  chance  of  deriving  full  benefit  from  a  stud^ 
of  a  machine,  however  simple.  But  here  I  must  repeat 
what  I  have  said  before,  that  such  instruction  can  only  be 
fiiven  efficiently  to  engineering  students  by  an  engineer. 
I  have  endeavoured  to  set  forth  some  of  the  faults  and 


'  See  -Appendix.   Scheme  II. 
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imperfections  in  the  present  scope  and  methods  of  the 
mathematical  training  of  engineers,  and  to  suggest  means 
by  which  these  may  be  removed.  All  should  give  this  most 
important  subject  earnest  consideration ;  and  if  it  is  con- 
sidered that  the  present  methods  are  not  satisfactory,  are 
not  the  best  possible,  to  do  all  one  can  by  the  weight  of 
his  opinion,  by  insisting  that  suitable  training  should  be 
given  in  schools  and  colleges  to  those  young  engineers  in 
whom  he  is  interested  ;  l)y  liis  influence^,  everywhere  exerted 
to  correct  these  faults,  and  to  improve  the  eiiuipment  of  the 
young  engineer  for  his  life's  work. 

In  conclusion,  I  would  say  a  word  to  those  who  are 
students.  Kemember  that  a  good  knowledge  of  the 
branches  of  mathematics  is  essential  to  the  full  acquirement 
of  engineering  principles.  Be  sure  that  you  learn  all  that 
is  necessary,  that  you  leai'n  it  thoroughly,  and,  above  all, 
tliat  you  can  apply  your  knowledge  whenever  and  however 
needed.  Make  the  most  of  your  time  at  college',  learning 
first   tlie   thino^s  which  are  essential,  and   resei-vinj;  the 


2nd  Half  Year. 

Trigonometry   \  Squared-paper  work. 

°  ■'  \  Notion  of  the  calculus. 

2nd  Ymi: 

The  calculus  and  its  applications. 

Dnriny  1st  Ycai; 

Dynamics,  statics,  &c. 
Giaphical  methods  of  solution. 


NEW  TYPE  OF  PASSENGER  LOCOMOTIVE 
ON  THE  LANCASHIRE  AND  YORKSHIRE 
RAILWAY. 

Following  the  example  of  the  Great  Eastern  and  Great 
Northern  Railway  Companies,  the  Lancashire  and  York- 
shire Kailway  Company  have  recently  introduced  the  first 
of  an  entirely  new  type  of  passenger  locomotive,  which  has 
been  desigiied  bv  Mr.  H.  A.  Hov,  the  chief  mechanical 


NEW  TYPE   OP   PASSENGER   LOCOMOTIVE   OX   THE   LAMCASllIRE   AND   YOUKSHIRE  RAILWAY. 


pleasures  of  incursions  into  the  realms  of  abstract  mathe^ 
matics — which  are  real  pleasures  to  some  of  u.s — for  your 
amusement  and  study  in  your  post^collegiate  life. 

APPENDIX. 

SuHEMii  I. — At  School. 

1st  Period  (12-13). 

Arithmetic,  with  the  use  of  logarithms  and  the  slide  rule,  algebra, 
notation,  simple  equations,  factors. 

end  Period  (13-14i). 
Mensuration. 

Simple  squared-paper  work. 
Algebra  to  the  binomial. 

Trigonometry — the  functions  and  their  relations. 

3rd  Period  (141-16). 

Squared- [laper  work — the  idea  of  the  calculus. 
Trigonometry,  to  the  solution  of  triangles. 
Elementary  dynamics,  &c. 

A  t  College. 

Revise  school  work,  with  practical  applications. 
The  calcalus,  with  practical  applications. 

Scheme  II. — At  School. 

Arithmetic  and  algebra  to  the  binomial. 

A  t  College. 

Ist  Half  Year. 

Revision  of  arithmetic   "1        .  .       .  ,  , 

Logarithms  and  the  slide  rule    I  Revision  of  algebra 

Mensuration    f  Squared-paper  work. 


engineer  of  the  company,  so  as  to  be  competent  of  attaining 
rajiid  "  acceleration  "  and  maintaining  a  high  average  speed 
in  tlie  hauling  of  heavy  passenger  trains. 

This  locomotive,  an  illustration  of  which  we  are  enabled 
to  reproduce  herewith,  has  cylinders  19  in.  in  diameter, 
with  a  stroke  of  26  in.  The  boiler,  which  is  of  large 
dimensions,  has  a  total  heating  surface  of  2,064'69  square 
feet,  distributed  as  follows:  Firebox,  16r64  square  feet; 
tubei^,  1,877  square  feet  ;  whilst  the  grate  area  is  26'0.5 
square  feet.  The  radial  -trailing  and  leading  wheels  are 
.3  ft.  7-!  in.  in  diameter,  whilst  the  six-coupled  wheels  are 
5  ft.  8  in.  in  diameter,  the  wheel  base  being  27  ft.  7  in. 
The  engine,  in  working  order,  weighs  no  less  than  77  tons 
10  cwts.  1  quarter,  this  weight  being  distributed  as  follows  : 
On  front  wheels,  10  tons  12  cwts.  2  quarters;  on  driving 
coupled  wheels,  17  tons  19  cwts.  1  quarter;  on  intermediate 
coupled  wheels,  17  tons  4  cwts.  1  quarter;  on  trailing 
coupled  wheels,  17  tons  4  cwts.;  and  on  the  rear  radial 
wheels,  14  tons  10  cwts.  1  quarter.  The  coal  bunker  has 
a  capacity  for  3|  tons,  the  tanks  have  to  carry  2,000  gallons 
of  water,  whilst  the  locomotive  is  fitted  with  the  "  pick-up  " 
apparatus. 


It  is  proposed  to  equip  a  section  of  the  Lancashire  and 
Yorkshire  Railway,  from  Manchester  to  Rochdale,  with  "  all 
electric  "  signalling  apparatus. 


February  5,  1904]  THE    PRACTICAL  ENGINEER. 
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THE    METAL  MARKETS. 

January. 

Pig  Iron. — Business  in  the  pig-iron  markets  continued  dull 
througliout  the  month,  with  consumei-s  still  reluctant  to  buy 
for  forward  delivery.  At  Middlesbrough  a  fair  amount  of 
buying  for  prompt  delivery  took  place,  and  towards  the  end  of 
the  month  prices  assumed  an  upward  tendency.  Cleveland 
No.  2,  g.m.b.,  advanced  to  42s.  6d.  East  Coast  hematite  als(i 
improved,  50s.  9d.  having  been  offered  at  the  close  of  the  month 
for  mixed  numbers,  and  49s.  6d.  for  No.  4.  The  Glasgow 
warrant  market  was  quiet,  very  little  business  being  done  in 
either  Scotch  or  Cumberland  warrants.  The  makers'  returns 
for  1903,  showing  the  production,  consumption,  exports,  and 
stocks  of  Scotch  pig  iron,  including  hematite  and  basic,  have 
been  published.  These  show  that  the  total  production  during 
the  year  amounted  to  1,288,073  tons,  a  decrease,  compared  with 
1902,  of  7,000  tons,  and  this  notwithstanding  that  the  averaj>-c 
number  of  furnaces  in  blast  during  the  twelve  months  was  85'73, 
as  against  84'35.  The  consumption  of  Scotch  iron  amounted 
to  : 923,465  tons,  a  decrease  of  32,754  tons  compared  with  1902, 
the  falling  off  being  entirely  at  the  malleable  iron  and  steel 
works.  In  addition  to  this  consrimption  of  Scotch  iron  it 
should  be  mentioned,  that  the  imports  of  Cleveland  iron  into 
Scotland  were  fully  90,000  tons  in  excess  of  those  of  1902 ;  but 
it  should  also  be  stated  that  last  year  there  were  practically 
no  imports  of  Canadian  iron,  whereas  in  1902  these  reached  a 
total  of  about  40,000  tons.  Shipments  of  Scotch  iron  showed 
a  decrease  of  close  on  63,000  tons  when  compared  with  the 
figures  for  1902.  Stocks  in  makers'  yards  have  increased  by 
55,449  tons,  but  Connal's  stores  show  reduction  of  14,745  tons. 
The  net  result  is  that  the  total  stock  of  pig  iron  at  December 
31st,  1903,  amounted  to  128,058  tons,  compared  with  87,354 
tons  at  the  end  of  1902.  The  hematite  trade  of  Barrow-in- 
Furness  rilled  quiet  during  the  greater  part  of  the  month, 
although  some  improvement  was  noticeable  towards  the  close, 
especially  on  steel  making  account,  and  it  is  confidentially 
expected  that  not  only  local  but  other  steel  makers  will  soon 
need  larger  supplies.  There  are,  however,  still  only  19  furnaces 
in  blast  in  the  district,  being  14  less  than  at  the  beginning  of 
February,  1903.  Prices  are  likely  to  be  advanced  at  an  early 
date  from  the  54s.  per  ton  now  ruling  for  mixed  Bessemer 
numbers.  On  the  London  Metal  Exchange  the  daily  settle- 
ment price  of  hematite  pig  iron  remained  at  52s.  6d.  per  ton 
up  to  and  including  the  22nd.  After  this  date  the  official 
quotation  was  unchanged  at  52s.  9d.  Over  the  whole  month 
the  average  value  works  out  at  52s.  7d.,  as  compared  with 
52s.  3id.  for  December.  Scotch  iron  was  officially  quoted  at 
49s.  9d.  throughout  the  whole  month,  while  Cleveland  fluctuated 
between  42s.  and  42s.  9d.,  and  averaged  42s.  S^d.  per  ton  over 
the  month,  as  against  41s.  IHd.  for  December.  The  stocks 
of  pig  iron  in  the  public  stores  continue  to  decline,  except  in 
the  West  Coast  store,  where  the  stocks  of  hematite  at  the  end 
of  the  month  were  nearly  double  those  held  on  January  1st, 
as  will  be  seen  from  the  statement  below: — • 


Public  Storks  Stocks  of  Pig  Iron. 


January  ] . 

January  29. 

Tons. 

Tons. 

9,290 

9,095 

101,305 

102,416 

300 

300 

13,033 

24,491 

123,928 

136,302 

Aggregate  increase,  12,374  tona. 


Manufactured  Iron  and  Sled. — The  conditions  in  the  finished 
iron  and  steel  trade  are  becoming  more  favourable  for  jjroducei-s, 
and  prices  are  firmer  in  most  branches.  For  heavy  steel  rails 
and  for  plates  there  is  an  increased  inquiry,  while  some  good 
orders  for  the  former  have  been  i>laced  on  the  West  Coast, 
including  one  for  15,000  tons  for  the  Grand  Trunk  Railway, 
and  another  for  12,000  tons  for  the  Canadian  Pacific  Railway. 
The  quotation  for  rails  of  heavy  sections  is  unchanged  at 
£i  12s.  6d.  per  ton  net  at  works.  At  Middlesbrough,  steel  ship 
plates  are  still  cjuoted  ^65  7s.  6d.  per  ton,  but  an  early  advance 
is  probable.  Iron  ship  plates  are  at  ^6  2s.  6d.;  steel  ship  angles, 
-64  17s.  6d.;  iron  ship  angles,  £5  17s.  6d.;  common  iron  bars, 
.£6  2s.  6d. — aU  less  2-V  per  cent  f.o.t.  The  officially  ascertained 
average  net  price  realised  for  the  manufactured  iron  delivered 
during  November  and  December  by  North  of  England  makers 
was  d£6  3s.  lOfd.  per  ton,  or  only  2d.  per  ton  less  than  for  the 
previous  two  months,  and  wages  will  remain  unaltered  for 
February  and  March.    It  is  interesting  to  note  that  no  change 


has  been  made  isince  March,  1902.  For  the  whole  of  the  past 
year  the  average  realised  price  of  manufactured  iron  in  the 
North  of  England  works  out  at  ^£6  4s.  5'55d.  per  ton,  and  com- 
pares with  previous  years  as  under;  — 


Year.  Asceitained  price  per  toe. 

1903   £6    4  .5-55 

1902   6    4  5 

1901   6  16  9 

1900   -7  19  0 

1895   4  15  4  lowest  on  record. 

1873   11  15  8  highest  on  recor;!. 


The  deliveries  ,last  year  amounted  to  only  73,204  tons,  as  com- 
pared with  78,893  tons  in  1902,  160,342  tons  in  1899,  and  G57,.593 
tons  in  1883.  The  ascertained  prices  for  November-December 
show  that  iron  rails  declined  2s.  8d.  per  ton,  as  compared  with 
September-October,  angles  declined  Is.  O^d.,  and  bars  about 
lUl.,  but  plates  show  an  advance  of  5id.  per  ton.  In  the  last 
ascertainment  rails  represented  1'65  per  cent  of  the  total 
deliveries,  and  realised  £o  13s.  0'4d. ;  plates  represented  28'6G 
per  cent,  and  realised  £6  4s.  0'54d.;  bais  53'67  per  cent,  and 
fetched  =£6  33.  3'61d. ;  while  angles  accounted  for  the  remaining 
16'02  per  cent,  and  realised  an  average  price  of  ^6  6s.  8'73d.  per 
ton.  The  basis  price  for  best  marked  iron  bars  has  been  reduced 
lOs.  per  ton,  the  figure  now  being  £8  per  ton.  In  South 
Shropshire  there  is  a  general  improvement  noticeable  in  the 
iron  trade,  compared  with  the  conditions  prevailing  two  or 
three  months  ago,  and  the  steel  trade  is  more  brisk;  German 
and  American  competition,  however,  keeps  down  prices.  The 
following  are  pres?nt  ((notations:  Second  grade  iron  bars,  £7; 
common  unmarked  bars,  =£6  to  .£6  5s.;  angles,  £G  l-5s.  to  £7; 
steel — Bessemer  billets,  j£4  5s.  to  ^4  7s.  6d.;  Siemens,  ^64  10.?. 
to  £i  15s. ;  mild  bars,  £6  to  £6  '5s. ;  girder  plates  .£5  17s.  to 
£Q;  boiler  plates,  £6  15s.  to  £7  5s.;  girders,  ^5  15s.  to  c£6  5s.; 
and  angles,  £5  5s.  to  =£5  12s.  Cd. 

f'o/ijKfr. — ^With  trade  in  Ameiica  recovering  from  the  acute 
Ui'iucssiou  experienced  in  November  and  December,  copper 
\-. I  lues  hardened  somewhat  during  the  early  part  of  the  month, 
inn'  the  Isettlcment  price  for  "standard"  on  the  London  market 
advanced  to  £59  5s.  on  the  11th.  In  Europe  most  of  the  works 
arc  well  employed,  and  consumption  continues  on  a  fairly  large 
scale.  Exceptionally  heavy  shipments  from  Chile,  together 
with  pressure  to  sell  on  the  part  of  dealers,  weakened  the 
position  later  in  the  month,  and  brought  the  official  quotation 
down  to  c£55  15s.  on  the  26th.  On  the  20th  the  quotation  was 
£'56  7s.  6d.  Over  the  whole  of  the  month  the  average  daily 
settlement  price  works  out  at  <£57  12s.  6d.,  and  compares  with 
i;5C  7s.  7d.  for  December.  Strong  sheets  on  the  29th  were 
sflling  at  .£73  per  ton,  an  advance  of  ^62  per  ton  on  the  lowest 
figure  for  the  month.  Best  selected  copper  was  fetching 
^2.59  15s.  to  =£60  10s.  at  the  close  of  the  m'onth.  The  visible 
supply  of  copper  on  January  15th  stood  at  13,150  tons,  and  the 
stocks  in  England  and  France  then  amounted  to  but  4,975  tons. 

Tin. — The  recent  consideralila  falling  off  in  Straits  output, 
together  with  the  Banka  reduction,  created  a  very  strong 
statistical  situation  for  tin,  which  led  to  moderate  quantities 
of  the  metal  being  held  all  round.  The  fact  that  Chinese 
dealers  in  the  Straits  are  now  the  chief  bulls  introduces  an 
element  of  uncertainty  at  the  higher  jirice  range.  Consumers 
appear  to  be  fairly  well  covered,  and  mostly  await  develop- 
ments. Unexpectedly  large  quantities  were  reported  to  have 
been  shipped  from  the  Straits  late  in  the  month,  much  of  which 
was  not  then  sold.  This  caused  bulls  to  become  tired  of  their 
holdings,  and  they  cleared  out  heavily,  with  the  result  ;that 
values  fell  away  considerably;  thus,  on  the  London  market, 
the  daily  settlement  price  for  Straits  tin,  which  was  .£133  15s. 
on  the  11th,  and  ^£130  on  the  21st,  dropped  to  £126  on  the 
25th,  and  was  ^6126  7s.,  6d.  on  the  29th.  'The  average  for  the 
month  was  ^6130  9s.  3d.,  which  is  £5  2s.  2d.  above  the  average 
for  December.  English  ingots  declined  from  about  ^6135  to 
i;i36  per  ton  early  in  the  month   to  about  =£130  at  the  close. 

Lead  continued  ir.  steady  demand,  and  prices  ruled  firm. 
Spanish  fluctuated  between  .£11  7s.  6d.  and  .€11  16s.  .3d.,  and 
was  obtainable  at  about  =£11  12s.  6d.  per  ton  during  the  last 
few  days  of  the  month.  English  lead  advanced  from  =£11  15s. 
early  in  the  month  to  ^12  .per  ton  at  the  close. 

Spelter. — The  action  of  producers  in  restricting  (uitput,  and 
the  further  curtailment  due  to  strikes  at  two  of  the  largest 
W'^rks,  caused  values  to  harden  considerably,  and  £22  has  now 
to  be  paid  for  g.o.b.'s,  while  special  sorts  fetch  an  additional 
5s.  per  ton.    Hard  spelter  is  veiy  firm  on  an  active  demand. 

Aniimonij  has  a  better  market,  and  is  becoming  very  firm 
at  higher  rates,  .£27  being  now  demanded. 


The  Council  of  the  Institution  of  Civil  Engineers  have 
nominated  their  president.  Sir  William  Henry  White,  K.C.B., 
F.R.S.,  to  fill  the  place  of  the  late  Sir  Frederick  Bramwell, 
Bart.,  as  one  of  the  representatives  of  that  institution  on  the 
Engineering  Standards  Committee. 
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INVENTIONS  OF  THE  WEEK. 

By  Makks  and  Clekk,  Tlic  I'radical  Eiii/inccr  Patent  Agency, 
18.  Southampton  Buildings,  Chancery  Lane,  London,  W.C.  ; 
80,  Cross  Street,  Manchester;  and  13,  Temple  Street, 
Birmingham. 

The  first  date  given  after  the  number  of  each  specification  is  the  daic 
of  application.  The  second  date  is  that  of  the  advertisement  of 
acceptance  of  the  complete  specifications. 

The  followiiig  accepted  specifications  were  advertised  on  the  date 
mentioned,  and  within  tioo  months  of  such  date  any  person  properly 
interested  can  oppose  the  sealing  and  grant  of  the  patent  hy  giving 
formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  specification  herein  referred  to,  or  or  any  other  published 
patent  specification,  will  be  forwarded  post  free  for  one  shilling  upon 
application  being  sent  to  Messrs.  Marks  and  Clerk  at  either  of  the 
above  addresses. 

Friction  Clutt  hp s,  Brake?,  etc   Hele-'=haw.   No.  28U:i, 

of  20th  Deeemlior.  191)2,  .Vd.  of  ac,  23rd  Deoomber,  1903.— 
The  principle  ihi-i  invention  consists  of  forming  the  frictional 
engaging  surfaces  of  fiielion  clntches  and  the  like  of  thin 
annular "pl.Ucs  having  tlicir  central  zones  identically  corrugated. 


Speclfic«tion  No.  28145,  of  19('2 

and  the  inner  and  outer  portions  plane  to  form  flanges  adapted 
to  stiffen  the  plates  and  to  serve  as  heat  radiating  fins,  the 
plates  being  so  arranged  in  the  clutch  that  the  engaging  corru- 
gations may  be  lubricated.  The  figure  illustrates  a  clutch 
suitable  for  driving  a  pulley. 

Steam  Turbines  Stumpf.  No.  135,  of  2nd  January,  1903. 
Ad.  of  ac,  January  6th,  190i. — This  invention  relates  to  a 
steam  turbine,  in  which  the  steam  is  once  or  several  times 
conducted   back   hy   means   of    fixed   return   buckets  into  the 


Specification  No.  135,  of  1003. 

buckets  of  the  turbine  wheel,  the  turbine  being  so  constructed 
that  the  angle  of  inclination  at  which  the  steam  enters  the 
return  buckets  is  different  to  the  angle  of  inclination  at  which 
the  steam  leaves  the  same.  The'  inventor  claims  that  the 
shocks  which  arise  in  the  working  of  the  turbine  are  con- 
siderably reduced. 

Metallic  Packing.  Shaw.  No.  28433,  of  24th  December, 
1902.  Ad.  of  ac,  December  30th,  1903. — This  invention  relates 
to  a  metallic  packing  for  ('orliss  valve  spindles,  etc.,  and  con- 


sists of  a  cup  and  collar  h.iving  corresponding  projections  and 
recesses  forming  clutch  surfaces.    The  figure  shows  a  sectional 


8peciflcatlon  No.  28433,  of  1902. 

view  of  a  ])ortion  of  the  packing  for  a  Corliss  valv,  or  like 
rotating  spindle. 

Railway  Rail  Joints.  Clark.  No.  277,  of  f.th  January, 
1903.  Ad.  of  ac,  Gtli  January,  1901. — This  invention  relates 
to  an  improvement  in  fished  railway  joints  which  consists 
essentially  in  the  employment  of  fish   plates  adapted  to  hear 
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Specification  No.  277,  of  1003. 

against  tiic  lails  in  such  a  manner  as  to  cause  the  tension  of 
the  fisli  bolts,  acting  through  the  beveled  contracting  surfaces 
of  the  plates  and  lails,  to  exert  a  normal  upward  stress  at  the 
joint. 

Internal  Combustion  Engines.    Cbossley  and  Webh. 

No.  4,510,  of  26th  February.  19(!3.  Ad.  of  ac,  6th  January, 
1904. — This  invention  relates  to,  on  an  internal  combustion 
engine,  of  the  use  of  a  hit-and-miss  governor  arranged  in  com- 
bination with  a  pusher  in  such  a  manner  that  knife  edges  deter- 
mine only  whether  the  valve  or  pump  to  be  governed  shall  be 


Specification  No.  4510,  of  1003. 

moved  or  not,  but  arc  not  called  upon  to  do  the  actual  work 
of  moving  the  valve  or  pump,  this  actual  work  being  accom- 
plished by  means  of  a  pusher  which  is  guided  by  the  knife 
edged  parts,  the  necessary  mov-->ment  of  all  parts  being  effected 
by^means  of  one  reciprocating  lever  or  other  part  operated  pre- 
ferably by  a  cam. 
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Pumps  Suitable  for  Pumping  Thick  Liquids,  such 
as  Heavy  Oils  May  axd  the  Pulsomkter  Enoinekrino  Co. 
Ltd.  No.  4382,  of  2Jtth  February,  1903.  Ad.  of  ac,  6th  Jaiuiary, 
1004. — T)iis  invention  relates  to  a  double-acting  pump  of  the 
kind  referred  to,  whei-ein  the  suction  valves  contiolling  the 
supply  of  liquid  to  the  respective  ends  of  the  pump  barrel  are 
connected  together  in  such  a  way  that  when  either  of  them  is 


Specification  No.  4382,  of  1903. 
moved  into  the  closed  attitude  by  the  pressure  of  liquid  thereon 
during  the  corresponding  compression  stroke  of  the  plunger, 
it  will  positively  move  the  other  valve  of  the  pair  into  the 
open  position,  and  thus  ensure  the  supply  of  liquid  to  the 
opposite  end  of  the  pump  barrel  at  the  suction  side  of  the 
plunger. 

Driving  and  Transmission  Mechanism  for  Motor 

Cars.  Wehele.  No.  21307,  of  3rd  October,  1903.  (Date  claimed 
under  International  Convention,  10th  April,  1903,  being  the 
date  of  first  foreign  application  in  France.)  Ad.  of  ac,  6th 
Januai-y,  1904. — This  invention  relates  to  mechanism  for  trans- 
mitting motion  to  the  driving  and  steering  wheels  of  motor 
cars,  characterised  by  the  insertion,  between  tlie  driving  axle 
and  the  hub  of  each  wheel,  of  a  speed-reducing  gear  with  a  double 
articulated  joint,  enabling  the  driving  motion  of  the  divided 
axle  to  be  transmitted  to  the  hubs  of  the  wheels,  whatever  be 


Specification  No.  21307,  of  1903. 
the  angle  at  which  the  said  hubs  are  turning  in  steering  owing 
to  the  arrangement  of  the  journal  of  the  wheel,  on  whicli  the 
hub  loosely  rotates,  in  a  horizontal  plane  different  from  that 
of  the  axle,  in  a  bracket  vertically  pivoted  between  the  branches 
of  a  fork  on  the  end  of  the  "bridge"  in  which  the  axle  rotates, 
the  bracket  being  traversed  by  a  short  spindle  connected  by 
a  ball  joint  to  the  axle,  in  the  pivotal  axis  of  the  jouinal,  and 
transmitting  the  movement  to  the  hub  of  the  wheel  by  means 
of  a  pinion  engaging  an  interior  set  of  teeth  on  a  brake  rim 
secured  to  the  said  hub. 


Crank  Shatts.  G()ssell  (a  communication  from  C.  A.  Klose, 
Berlin).  No.  4726,  of  28th  Febmary,  1903.  Ad.  of  ac,  6th 
January,  1904. — This  invention  consists  of,  in  a  crank  shaft  in 
which  the  space  is  not  sufficient  to  permit  in  the  ordinary  way 


Specif  •ation  No.  4726,  of  19C3. 

of  a  long  radius  to  the  fillet  between  the  shaft  and  web  or  the 
pin  and  web,  recessing  the  web  as  at  /  to  increase  the  radius, 
and  thus  prevent  fracture  at  these  points. 

Electric  Clutch  and  Brake  Mechanism.  Steckel. 
No.  23557,  of  30th  October,  1903.  Ad.  of  ac,  6th  January, 
1904. — This  invention  consists  in  the  combination  of  a  drive 
shaft,  two  electrical  clutches  having  members  fixed  to  rotate 
with  the  shaft,  and  co-operating  members  loose  on  the  shaft, 
a  driven  shaft,  gearing  connecting  one  of  the  loose  clutch 
members  and  driven  shaft  to  rotate  the  latter  in  one  direction, 
gearing  connecting  the  other  loose  clutch  member  and  driven 
shaft  to  rotate  the  latter  in  the  opposite  direction,  an  electric 
brake  havinsT  a  ifixed  member  and  a  member  loose  on  the  drive 


Specification  No.  23557,  of  1903. 

shaft  and  connected  to  one  of  the  loose  clutch  members,  and 
controlling  means  which  operate  to  alternately  energise  a  clutch 
and  brake.  The  electrical  induction  clutch  or  brake  comprises 
a  member  having  oppositely  disposed  radial  pole  pieces  separated 
by  an  intervening  space,  an  electrical  winding  between  the 
pole  pieces,  and  a  second  /member  which  is  movable  relative 
to  said  first  member,  and  is  provided  with  a  ring  arranged 
between  the  oppositely  disj^osed  pole  pieces  in  ,a  plane  per- 
pendicular to  the  axis  of  the  second  member. 

Hand-worked  Rock  Drill.  Moylan.  No.  25576,  of  23rd 
November,  1903.    Ad.  of  ac,  6th  January,  1904. — This  inven- 


Specificatlon  No.  25576,  of  1003. 

tion  relates  to  a  rock  drill  comprising  a  sliding  rod  moved  to 
and  fro  by  hand  within  a  tube  ,so  as  to  strike  the  head  of  a 
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drill  attached  to  the  end  of  the  tube,  this  being  externally 
screw  threaded  to  work  through  a  stationary  nut,  and  turned 
step  by  step  by  ratchet  and  pawl  motion  so  as  to  advance  and 
partly  rotate  the  drill  in  its  hole. 


LAUNCHES  AND  TRIAL  TRIPS. 


Shadwell. — The  steamship  Shadwell  jDroceeded  to  sea  for 
her  official  trial  trip.  She  has  been  constructed  by  Mcssr.s. 
Joseph  L.  Thompson  and  Sous  Limited,  of  the  North  Sands 
Shipbuilding  Yard,  Sunderland,  to  the  order  of  the  Tyzack  and 
Braufoot  Stea)u  Shipping  Company  Limited,  of  Sunderland. 
The  principal  dimensions  of  the  vessel  are:  Lengtli  between 
perpendiculars,  368  ft.;  breadth,  extreme,  49  ft.  6  in. ;  and 
depth,  moulded,  29  ft.  6,V  in.  The  machinery  has  been  con- 
structed by  the  North-Eastern  Marine  Engineering  Company 
Limited,  of  Sunderland,  the  sizes  of  the  cylinders  being  20  in., 
44  in.,  72  in.,  by  48  in.  stroke,  supplied  with  three  large  boilers 
working  at  180  lb.  pressure.  During  the  trial  everything 
worked  very  .smoothly,  and  a  moan  speed  of  11^  knots  was 
obtained. 

Ternero. — On  January  21st  the  steamship  Ternero,  built 
by  the  Sunderland  Shipbuilding  Company  Limited,  was  taken 
to  sea  for  her  official  trial.  The  dimensions  of  the  vessel  are 
230  ft.  long  between  perpendiculars,  by  35  ft.  broad,  by  23  ft. 
9  in.  depth  moulded.  The  main  engines  are  by  the  North- 
Eastern  Marine  Engineering  ComjDany  Limited,  Sunderland, 
and  have  cylinders  19  in.,  31  in.,  and  51  in.,  by  36  in.  stroke, 
steam  being  supplied  by  two  boilers  working-  at  a  pressure  of 
1801b.  per  square  inch.  The  vessel  has  been  specially  designed 
for  tropical  climates,  and  is  owned  by  Mr.  Mihanovich,  of 
Buenos  Ayres.  During  the  trial  the  machinery  worked  to  the 
entire  satisfaction  of  the  owner  and  his  superintendent. 

Elixir- — Messrs.  Irvine's  Shijjbuilding  and  Dry  Docks  Com- 
pany Limited  has  launched  from  their  shipyard  at  West  Hartle- 
pool a  steam  screw  steamer,  built  to  the  order  of  Messrs.  Thomas 
Appleby  and  Company,  West  Hartlepool.  She  is  of  tlie  follow- 
ing dimensions:  Length  311  ft.  by  44  ft.  by  22ft.  1  in.  Engines 
of  the  triple-expansion  type  are  being  supplied  and  fitted  by 
Messrs.  Richardson,  Westgarth,  and  Company  Limited,  Hartle- 
pool, having  cylinders  23  in.,  37  in.,  and  61  in.,  by  39  in.,  with 
two  single-ended  boilers  working  at  a  pressure  of  1601b.  The 
vessel  was  named  Elixir. 

Angus- — The  turret  steamship  Angus  was  launched  on 
January  21st  by  Messrs.  W.  Doxford  and  Sons  Limited,  at 
their  Pallion  shipyard.  She  is  built  to  the  order  of  John  P. 
Bruce,  of  Dundee,  and  is  the  Mrst  turret  steamer  built  for 
Dundee  owners.  The  steamer  will  carry  6,150  tons  deadweight 
on  a  draxig-ht  of  only  21ft.  2Vin.  She  has  engines  to  steam 
9i  knots  fully  loaded  on  a  consumption  of  18  to  20  tons  of  coal. 
The  principal  dimensions  of  the  vessel  are:  Length,  340ft.; 
breadth,  50ft. ;  depth,  25  ft.  3  in.  Her  gross  tonnage  is  3,618, 
and  net  2,307.  The  engines  have  cylinders  of  26  in.,  42  in., 
and  68  in.,  with  a  stroke  of  42  in.,  and  the  two  boilers,  15  ft. 
9  in.  by  lift.,  work  at  1601b.  pressure. 

Porthcawl- — On  January  16th  there  was  launched  from  the 
shipbuilding  yard  of  Messrs.  John  Crown  and  Sons  Limited, 
North  Shields,  a  steel  screw  steamer  of  2,430  tons  deadweight 
carrying  capacity,  built  to  the  order  of  Messrs.  Thomas  and 
Stephens,  shipowners,  of  Cardiff.  The  vessel  will  be  fitted  with 
engines  by  the  North-Eastern  Marine  Engineering  Company, 
of  Sunderland,  with  cylinders  19  in.,  31  in.,  51  in.,  by  36  in. 
stroke,  and  two  large  boilers  working  at  a  pressure  of  160  lb. 
The  vessel  is  intended  for  the  coal  and  wood  carrying  trades. 
The  vessel  was  cliristened  Porthcawl. 

Wellgunde.— Messrs.  A.  Rodger  and  Company,  Port- 
Glasgow,  launched  on  January  19th  a  three-masted  sailing  ship 
of  1,930  tons  register,  and  with  a  dead-weight  carrying  capacity 
of  3,200  tons.  She  has  been  built  to  the  order  of  Messrs.  H. 
Folsch  and  Company,  Hamburg,  and  during  construction  she 
was  superintended  by  Mr.  Timm,  Hamburg.  The  vessel  was 
named  Wellgunde. 

Rosslyn. — Tliere  was  launched,  on  January  18th,  from  the 
yard  of  Messrs.  Murdoch  and  Murray,  Port-Glasgow,  a  finely- 
modelled  steel  screw  coasting  steamer  of  the  following  dimen- 
sions, viz.:  Length,  180ft.;  breadth,  27ft.;  depth  moulded, 
13  ft.  4  in.  The  vessel  is  built  to  the  highest  class  in  Lloyd's, 
and  has  scantlings  in  excess  of  their  requirements.  All  the 
appliances  are  of  the  most  up-to-date  type  for  a  vessel  of  her 
class.  The  machinery,  which  consists  of  large  power  high- 
prossui-e  compound  engines,  with  large  lioiler,  is  lieing  fitted 
by  Messrs.  Muir  and  Houston  Limited,  Kinning  Park.  The 
vessel  has  been  built  for  t!ie  firm  of  Murray,  M'Niib,  and  Com- 
pany, Glasgow,  and  is  the  first  of  two  similar  vessels  being 
built  to  their  order.    The  steamer  was  named  Rosslyn. 


NAVAL  NOTES. 

Eden- — The  torpedo-boat  destroyer  Eden,  fitted  with  Parsons' 
steam  turbines,  has  recently  completed  her  official  full-speed 
trials.  The  Eden  is  one  of  the  latest  25J  knot  type  of  torpedo- 
boat  destroyers.  On  the  official  four  hours'  full-speed  trial, 
with  over  125  tons  load  on  board,  the  vessel  easily  attained 
the  speed  of  26099  knots  for  the  first  hour  and  26  229  knots 
for  the  last  tliree  hours,  the  guaranteed  speed  being  25;^  knots. 
The  result  of  the  previous  four  liours'  full-speed  coal  con- 
sumption trial  was  that  the  coal  consumption  was  within  the 
amount  stij)ulated  in  the  contract.  The  main  propelling 
machinery,  which  was  constructed  at  the  Tiirbinia  Works,  Wall- 
send-on-Tyne,  consists  of  three  turbines,  one  liigli-pressure  and 
two  low-pressure  turbines,  each  driving  separate  shafts  with 
two  propellers  on  each  shaft.  Inside  the  exhaust  casing  of  each 
of  the  low-pressure  turbines  a  reversing  turbine  is  fitted.  In 
view  of  the  great  variation  in  the  horse  power  required  in 
modern  war  vessels,  two  additional  cruising  turbines  are  per- 
manently coupled  to  the  shafts  of  the  main  low-pressure  tur- 
bines. When  working  at  reduced  jjower  the  steam  from  the 
boilers  passes  through  the  cruising  turbines  in  series,  and 
thence  to  the  main  turbines.  By  this  means  a  higli  ratio  of 
expansion  of  the  steam  at  all  lower  speeds  is  obtained,  and  the 
loss  by  throttling  of  the  steam  is  avoided.  The  hull  and 
boilers  were  constructed  by  Messrs.  R.  and  W.  Hawthorn, 
Leslie,  and  Company  Limited,  to  the  order  of  the  Parsons' 
Marine  Steam  Turbine  Company  Limited. 

Machinehy  fob  Battleships. — The  Admiralty  have  now 
arranged  the  contracts  for  the  machinery  of  the  three  battle- 
ships which  have  been  ordered  from  the  dockyards  instead  of 
lieing  given  out  to  contract.  Wliile  the  Africa,  to  be  built  at 
the  Chatham  Dockyard,  is  to  be  engined  by  Messrs.  John 
Brown  and  Company  Limited,  Clydebank,  the  machinery  for 
the  Hibernia,  to  be  laid  down  at  Devenport,  will  be  supplied 
by  Messrs.  Harland  and  Wolff,  Belfast;  and  the  engines  and 
boilers  of  the  Britannia,  to  be  constructed  at  Portsmouth,  will 
be  constructed  by  Humphreys,  Tennant,  and  Company,  London. 
These  battleships  are  of  the  same  type  as  those  of  the  King 
Edward  VII.  class,  and  the  low  tenders  sent  in  by  the  successful 
firms  are  explained  by  the  fact  that  each  has  already  in  course 
of  construction  machinery  of  the  same  dimensions  and  type, 
so  that  their  patterns,  jigs,  etc.,  do  not  require  to  be  made 
anew.  Thus  Messrs.  Brown  have  the  engines  of  the  Hindustan, 
Harland  and  Wolft'  those  of  the  King  Edward  VII.,  and 
Humphreys  those  of  the  New  Zealand.  The  engines  are  of 
the  four  cylinder  triple-expansion  type,  the  high-pressure 
cylinders  being  38  in.,  the  intermediate  60  in.,  and  the  two 
low-pressure  cylinders  67  in.  in  diameter,  with  a  stroke  of 
48  in.  The  power  of  18,000  indicated  horse  power  is  to  be 
realised  with  a  piston  speed  of  960  ft.  per  minitte.  As  to  the 
boilers,  one-fifth  of  the  power  will  be  got  from  generators  of 
tlie  cylindrical  type,  and  the  remaining  four-fifths  from  Bab- 
cock  and  Wilcox  boilers,  as  is  the  case  with  tlie  Commonwealth, 
building  at  Fairfield;  the  Dominion,  being  constructed  at 
Barrow-in-Furness;  and  the  Hindustan. 


WORK  AND  WAGES. 


Bradford.— Trade  in  tlie  eiigiueeriiig  and  textile 
iudustriefci  is  in  a  very  depressed  condition,  tliereby 
causing-  a  considerable  increase  in  the  number  of  un- 
employed, with  little  immediate  jjrospect  of  any  improve- 
nient  in  this  condition  of  things. 

Birkenhead.— Trade  in  tins  district  is  ratdier  quiet, 
several  firms  being  veiy  slack  indeed ;  the  night  shift  that 
has  been  the  rulei  for  some  long  time  in  one  firm  being 
jiartly  suspended.  Work  in  repair  shops  is  very  slack  m 
several  cases,  short  time  being  worked. 

Glasgow. — The  unemployed  are  still  increasing  in  this 
district,  but  there  is  some  hope  of  an  improvement  during 
the  next  month,  as  inquiries  are  coming  tO'  liand  that  look 
hopeful. 

Middlesbrough.  Trade  in  the  engineering  branches  is 
only  moderate  at  present,  three  per  cent  of  the  engineers 
being  idle.  The  federated  employers  on  the  North  East 
Coast,  are  asking  for  a  2s.  per  week  reduction  in  wages, 
which  is  strongly  resented  by  the  engineers,  as  they  are  of 
opinion  that  the  state  of  tlie  trade  does  not  -n^arrant  this 
reduction.  One  of  the  large  rolling  mills  have  placed  their 
men  on  five  days  i)er  week,  as  they  are  unable  to  keep  all 
Iheir  mills  at  work.  Tliere  is,  however,  every  prospect  of 
better  trade  for  the  spring. 
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CORRESPONDENCE. 


Communications  intended  for  insertion  should  be  written  on  one  side 
of  the  paper  only  ;  arid  if  accompanied  by  sketches,  these  should 
be  neatly  drawn,  and  forwarded  on  a  roll,  to  prevent  creasing. 
We  cannot  undertake  to  return  rejected  conimunications,  or  to  reply 
to  inquiries  by  letter.  In  all  cases  letters  must  be  accompanied 
with  the  name  and  address  of  the  writer. 

We  do  not  hold  ourselves  responsible  for  the  opinions  of  our  Corres- 
pondents. 


ELECTRIC   PASSENGER  LIFTS. 

Tu  the  Editor  of  "  The.  Frartical  EiKjineer." 

Sir, — I  have  read  with  considerable  interest  the  article  in 
your  issue  of  January  22nd  on  "  Electric  Passeng-er  Lifts."  There 
are,  however,  I  think,  one  or  two  points  open  to  discussion, 
and  with  your  permission  I  should  like  to  refer  to  one  or  two 
of  these,  if  space  will  permit. 

Under  the  heading  '  Systems  of  cage  control,"  the  author 
puts  forth  the  "hand-rope  system"  as  being  the  best  suited 
for  placing  in  "  the  charge  of  the  unskilled  attendants  usually 
employed." 

I  think  there  are  reasons  for  which  this  form  of  control  is  tho 
least  suited  to  the  unskilled  attendant,  and,  still  further,  that 
it  is  possible  for  the  system  to  become  a  source  of  great  danger 
even  in  the  hands  of  the  skilled  attendant. 

In  a  preceding  paragraph  the  author  points  out  "  in  mechanical 
controllers  the  reversing  switch,  circuit  breaker,  and  brake  are 
all  worked  in  their  correct  order  by  cams,  etc.,  coupled  to  a 
rope  drum."  The  brake  must,  of  course,  be  lifted  before  the 
reversing  switch  and  circuit  breaker  are  closed.  Having  regard 
to  these  facts,  the  following  is  not  only  a  possible  danger,  but 
one  which  has  made  itself  inanifest  in  a  number  of  cases 
during  the  past  few  years. 

In  a  rope-controlled  lift  the  brake  is  only  operative  when 
the  rope  is  travelling  over  the  central  portion  of  its  stroke. 
In  some  cases  the  brake  remains  on  during  approximately  one- 
half  the  total  pull  of  the  rope ;  in  other  cases  it  is  con- 
siderably less.  The  failures  I  refer  to  have  occurred  in  connec- 
tion with  the  most  modern  rope-control  gear,  where  the  brake 
is  allowed  to  remain  on  during  the  longest  possible  period. 
I  will  relate  a  typical  case. 

A  lift  arranged  to  carry  five  passengers,  witli  a  cage  large 
enough  to  accommodate  double  this  number,  all  standing.  The 
attendant  is  called  to  the  top  floor,  and  four  passengers  get 
into  the  cage.  Having  started  the  downward  journey,  from 
some  unknown  caiise  the  current  fails;  the  speed  of  the  lift 
is  found  to  increase,  and  the  rope  is  at  once  pulled  with  the 
intention  of  stopping  the  lift.  It  is  at  this  point,  whsn  the 
lift  is  travelling  at  an  abnormal  speed,  that  even  the  skilled 
attendant  has  difficulty  in  pulling  the  rope  far  enough  to 
apply  the  brake  and  leave  it  there ;  the  result  invariably  is 
that  he  jDulls  it  as  far  as  it  will  go,  which  means  he  has  applied 
the  brake  and  taken  it  off  again;  having  done  this,  it  would 
be  impossible  for  such  an  attendant  to  get  the  rope  back  to  the 
mid  position  for  the  purpose  of  applying  the  brake,  as  to  do 
this  it  would  be  necessary  for  him  to  pull  the  rope  in  the  same 
direction  that  the  cage  was  travelling,  the  rope  being  stationary 
and  the  cage  by  this  time  travelling  at  possibly  50  per  cent 
or  more  above  its  normal  speed.  The  result  is  the  lift  continues 
its  downward  journey,  the  speed  accelerating,  and  the  experi- 
ence of  the  passengers  when  the  cage  lands  on  its  stops  at 
the  bottom  is,  to  say  the  least  of  it,  not  enviable. 

This  being  the  result  with  a  normal  load,  it  follows  that  such 
an  experience  would  be  considerably  worse  if  the  lift  should 
be  carrying  an  abnormal  load,  and  this  is  no  unusual  practice 
where  the  cages  are  large  enough. 

It  has  been  pointed  out  by  the  author  that  an  economical 
lift  shoTild  have  its  cage  balanced,  and  50  per  cent  of  the 
maximum  load.  In  a  well-designed  lift,  arranged  for  a 
maximum  load  of  lOcwt.,  precisely  the  same  experience  can 
be  obtained  in  the  reverse  direction  by  the  cage  being  started 
up  unloaded;  ;  the  balance  weight  in  this  case  has  practically 
the  same  effect  as  the  fully-loaded  cage,  but  in  the  opposite 
direction.  Should  the  current  fail  under  these  conditions,  the 
result  would  probably  be  that  the  cage  would  crash  into  the 
overhead  girders. 

It  would  be  impossible  to  obtain  these  experiences  with  the 
"  cage-switch  system,"  or  with  the  control  rope  system,  should 
magnets  or  solenoids  be  employed  for  the  purpose  of  drawing 
off  the  brakes,  as  the  very  fact  of  current  failure  would 
de-energise  the  brake  solenoid,  immediately  applying  the  brake, 
which  the  attendant  had  found  it  impossible  to  do  by  the 
control  rope. 

One  other  important  point  is  the  outcome  of  this.  With  an 
electric  brake  higher  efficiencies  are  generally  obtained,  as  ball- 
thrust  bearings  may  be  employed  on  the  worm  shaft  without 
any  risk  of  obtaining  dangerous  speeds  in  the  event  of  current 
failure. 


Something  of  interest  might  perhaps  be  said  upon  the  "  V- 
wheel "  drive  versus  "  drum "  drive,  but  I  will  not  further 
encroach  upon  your  valuable  space. — Yours,  etc., 

Electkics. 


[We  have  received  a  letter  from  "  Chalkline  "  on  the  subject 
of  "  Boiler  Exj)losion  Reports,"  but  owing  to  lack  of  space 
we  are  unable  to  insei-t  it  this  week. — Ed.] 


QUERIES  AND  REPLIES. 


Communications  should  be  written  on  one  side  of  the  paper  only,  and  in 
all  cases  be  accompanied  with  name  and  address.  Sketches  should 
be  neatly  drawn,  and,  if  large,  sent  on  a  roller,  so  as  to  avoid 
creasing.  This  column  is  intended  for  the  mutual  assistance  of 
engineers  in  their  daily  work.  As  far  as  we  possibly  can,  we 
render  assistance,  but  we  cannot  undertake  to  work  out  elaborate 
arithmetical  calculations,  or  deal  with  matters  not  of  general 
interest.  Further,  we  cannot,  under  the  pretence  of  answering  a 
query,  be  made  the  medium  for  gratuitous  vuffing.  We  cannot 
undertake  to  reply  to  queries  by  post. 

1789.  Watt's  Governor.  — I  should  be  pleased  if  any  reader  would 
give  me  the  following  information  regarding  Watt's  governor,  with 
counterpoise     First,  how  to  find  weight  of  counterpoise  for  same, 


Rise of\leeve  2?> 


when  you  have  speed  of  govei'uor,  height  of  cone,  centres  and 
disc  of  balls  fixed.  Also  how  to  get  speed  of  governor  at  mid- 
position  when  you  have  all  the  above — i.e.,  as  in  the  sketch. — 
Fitter. 

Answer  No.  3. — When  the  ai-ms  D  E,  E  F  are  unequal,  and  also 
A  D,  C  F  are  unequal,  the  problem  may  be  solved  in  the  following 
manuer.  Let  B  be  the  weight  of  each  ball,  N  the  number  of 
revolutions  per  minute,  ui  the  angular  velocity  in  radians  per 
second,  W  the  suspended  weight,  and  let  the  dimensions  and 
positions  of  all  parts  of  the  governor  be  given  ;  it  is  required  to  find 
W  or  N.    Consider  the  equilibrium  of  the  link  E  F ;  at  E  it  must 

have  a  force  whose  vertical  component  is  ^  because  at  F  this  is 

also  the  vertical  component.  If  X  is  the  horizontal  force  at  E, 
then 

rW  X  EN 


X  =  2_ 


N  F 


taking  moments  about  F.    Now,  if  W  is  known,  X  is  known,  or 
X  =  /t  W 

where  k  is  known.  Now  consider  the  equilibrium  of  the  link 
n  E  K,  and  take  moments  about  D.  Let  S  be  the  centrifugal  force 
of  the  ball  B  at  K.  Then 

sal  =  bqk-i-^Jep  +  xbp. 

Now,  as  all  the  above  except  S  are  known  if  W  is  known,  S  can  be 
obtained  ;  and  if  the  speed  is  known,  N  being  revolutions  per 
minute, 

2Tr  N 


S  = 


60 
B  u- 


where  r  =  K  L  in  feet,  and  g  =  32'2  ;  and  as  X  =  W,  W  can  Ije 
calculated.    To  find  B  we  have 


B  =  -27 -(f' 
6 


where  d  is  the  diameter  of  a  ball,  the  weight  of  a  cubic 
cast  iron  being  0271b.  Whea  AB  =  CF  and  DK  = 
foi-mula  may  be  used. 


inch  of 
E  F,  a 


B  +  W 
B 
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where  H  =  height  of  coue  in  inches,  N  =  revolutions  per  minute, 
a  =  M  E,  and  6  =  M  K.  Taking  the  dimensions  given  by  "  Fitter," 
We  get  the  weight  of  each  ball  : 

B  =  -27         ^  -27^  X  (5i)"  =  20-4  lb. 
6  6 

X  =  hW~  =  25  X  ^'^^  =  14-0511.. 
NO  4'36 

r  =  6-91  in. 
SAL  =  BQK  +  ^EP  +  XBP 

9  S  =  20  4  X  f.-41  +  25  X  27  +  14-05  x  4  5 
=  110-2  +  67-5  +  63-25 
g  _  240-95      ^  B  r  w- 
'    9  ' 


=  73-6. 


.,  ^  f/  S  ^  32-2  X  240-95  x  12 
"       b7-        9  X  20-4  X  6-91 

Remembering  that  r  must  be  in  feet, 

w  =  8-58,  N  —         —  82  revolutions  per  minute. 

2  TT 


The  equation 


H  =  (imv  L 

V  N   7  B 


will  give  very  nearly  the  same  result.  Calculation  or  measure- 
ment gives 

„  -T-  (a  =  817  =  EMI  a  .„, 
H  =  11  5  ;  I  J  ^  ^.3.^2  =  K  M  I  ;  J  =  «1 

N-  =  (IM^"  20-4  +  0-61  X  50 
H  20-4 


N 


(188-2)'-'  ^  50;9 
11-5     ^  20-4 
87-8. 


7700. 


Ajax. 


Answer  No.  4- — The  effect  of  loading  a  common  Watt  governor 
is  to  increase  the  (speed)-  by  as  many  times  as  the  total  weight 
exceeds  the  weight  of  the  balls  alone.  If  the  speed  of  the  un- 
loaded governor  is  50  revolutions  per  minute,  and  the  total  weight 
when  loaded  twice  that  of  the  balls  alone,  then  twice  50'-^  equals 
5,000,  and  the  square  root  of  this  is  approximately  71.  This  is 
when  the  centre-weight  rises  by  the  same  amount  as  the  balls,  as 
in  the  example  given.  Usually  the  centre-weight  has  twice  the 
rise  of  the  balls,  and  then  its  effect  is  doubled,  so  that  it  is  only 
necessary  to  take  into  account  the  weight  of  one  ball.  The  speeds 
of  common  pendulum  governors  are  to  those  of  Porter-loaded 
governors  (when  the  rise  of  sleeve  equals  twice  the  rise  of  balls)  as 

,y     is  to  sj  w  +  W, 
and  the  height  of  cone  in  inches  for  the  Porter  governor  is 
35235  ^  w  +  W 

N  =  revolutions  per  minute, 
of  counterpoise. — H.  R.  H. 


I  =  weight  of  one  ball,  W  =  weight 


"  V.  P."  writes  as  follows  :  Am  sorry  to  see  a  slip  in  my  reply  to 
"Fitter"  re  Watt's  governor.  The  balancing  force  should  have 
been  considered  as  the  resultant  of  the  horizontal  centrifugal 
force  and  a  force  acting  along  the  link  B.  Correcting  this,  the 
centrifugal  force  becomes  37  lb.,  from  which  the  revolutions 
become  177. 


1794.  Angle  for  Hydraulic  Pump  Valve  Faces.— Can  any  readei 

tell  me  the  best  mitre  or  angle  for  hydraulic  pump  valve  faces, 
and  width  of  valve  seatiugs,  for  a  pi-essure  of  10  tons  per  square 
inch  ?  Also  best  diameter  and  lift  of  valves  for  ^  in.  diameter 
hydraulic  pump  ram. — Ionoka.mus. 

1795.  Dynamometer  for  Propeller  Thrust.  -AVill  some  reader 

let  me  know  the  best  and  most  easily  attached  dynamometer  for 
above  use  ?  The  I.H.P.  is  about  225,  and  runs  at  about  350  revolu- 
tions. Will  it  necessitate  a  special  thrust  block  ?  A  sketch, 
description,  probable  cost,  and  the  name  of  any  articles  or  works 
on  the  subject  would  much  oblige. — Exmouth. 

1796.  Skin  Friction — In  passing  from  a  model  of  a  ship  to  the  ship 
itself,  what  correction  must  be  made  for  skin  friction  ? — Exmouth. 


TO  CORRESPONDENTS. 
Excelsior. — We  regret  to  say  we  cannot  speak  from  personal 
experience,  but  believe  it  to  be  thoroughly  genuine.  You  should 
apply  for  full  particulars,  ask  for  names  of  instructors,  get  one  or 
two  i-eferences,  and  then  if  satisfied  it  would  rest  greatly  with  your 
own  ettbrts.  Could  you  not  attend  a  technical  college  in  the 
evenings  to  obtain  practical  experience '!  You  will  probably  find 
some  difficulty  at  first  in  securing  a  post. 


MISCELLANEA. 


Some  sensational  times  were  recorded  at  the  automobile  racing 
on  the  beach  at  Ormond,  Florida,  on  January  31st.  Mr.  W.  K. 
Vanderbilt,  jun.,  with  his  90  horse  power  Mercedes  racer,  won 
the  50  mile  American  chamjDionship  in  the  phenomenal  time  of 
40min.  49  4-5  sees.  The  course  was  a  semi-circular  one  of  10 
miles,  and  there  were  10  starters. 

English  High-speed  Tool  Steel  eok  America. — At  a 
meeting  of  the  Leeds  Association  of  Engineers,  held  January 
28th,  Mr.  John  Miley  read  a  paper  on  "  High-speed  Turning." 
The  tool  steel  used  for  high  speeds,  he  said,  was  all  air-hardened, 
yud  although  it  originated  iu  America,  too  maich  credit  could 
not  be  given  to  makers  in  this  counti-y  for  the  enterprise  with 
which  they  had  taken  it  up.  Their  methods  of  manufacture 
snd  the  results  obtained  were  superior,  and  he  could  name 
several  Sheffield  firms  each  exp  orting  five  tons  per  week  to 
America.  The  saving  in  time  by  its  use  was  often  50  jier  cent, 
and  there  was  thus  a  great  future  for  it.  His  experiments 
showed  that  high-speed  tool  stoel  had  twice  the  efficiency  of 
Mushet  steel,  and  four  times  that  of  water-hardened  steel. 
Hitherto  but  little  gain  had  been  effected  with  machines  having 
a  reciprocating  motion,  but  this  was  no  doubt  only  a  question 
of  time.  The  great  difficulty  with  machines  have  a  continuous 
feed,  such  as  in  turning,  drilling,  and  milling,  had  been  want 
of  power.  This  had  been  successfully  overcome.  Belts  should 
be  Sin.  or  10  in.  in  width,  and  should  run  at  a  speed  of  2,000 
to  2,500  ft.  per  minute.  With  a  12  in.  lathe  so  geared,  in  a 
nine-hour  trial  he  had  turned  off  2,200  lb.  of  mild  steel,  or  about 
4-1  lb.  per  minute.  The  cutting  speed  was  148  ft.  per  minute, 
with  i  in.  feed.  Steel  having  up  to  2  j)er  cent  of  caron  and  6 
per  cent  of  manganese  could  be  operated  at  200  or  300  ft.  per 
minute,  but  with  any  further  addition  of  carbon  or  manganese 
the  speed  obtainable  rapidly  diminished. 

Lord  Inverclyde  on  Shipkiulding. — Lord  Inverclyde, 
chairman  of  the  Cunard  Company,  proposing  the  toast  of  "  The 
Engineering  and  Shipbuilding  Industries  "  at  the  dinner  of  the 
Institution  of  Engineers  and  Shipbuilders  in  Scotland,  in 
Glasgow,  on  January  23rd,  said  that  50  years  ago  it  was 
thought  marvellous  that  ships  so  large  as  to  cost  ,£120,000 
could  be  built  on  the  Clyde.  Nowadays  ships  cost  five  times 
that  sum.  He  would  like  to  ask  shipbuilders  when  they  were 
going  to  stop.  Were  shipowners  never  to  get  breathing  space? 
At  present  they  had  no  sooner  come  to  an  end  in  some  par- 
ticular direction  than  a  shipbuilder  and  engineer  came  forward 
with  a  proposal  that  they  must  do  something  better  than  their 
neighbours.  There  was  no  finality  in  the  size  of  their  ships 
and  the  power  of  their  engines,  and  he  could  not  help  thinking 
sometimes  that  shipbuilders  and  engineers  were  more  responsible 
for  the  bad  times  of  shipowners  than  almost  anybody  else. 
Shipowners  had  had  to  pass  from  paddle  to  single  screws,  then 
to  twin  screws.  Now  engineers  were  considering  whether  they 
should  be  satisfied  with  these,  and  he  gravely  doubted  whether 
seme  day  they  might  not  find  themselves  with  screws  all  round 
their  ships.  Then  there  was  the  turbine.  If  that  did  away 
with  the  reciprocatory  engine,  as  many  thought,  the  unfortunate 
shipowner  would  have  to  put  most  of  his  ships  on  the  scrap 
heap.  There  were  serious  problems  before  shipowners.  One 
was  in  regard  to  the  consumption  'of  fuel,  iu  which  greater 
economy  must  be  arrived  at,  whether  by  getting  increased 
power  with  less  consumption  or  some  other  means.  Another 
was  the  problem  of  stoking.  It  was  impossible  for  matters  to 
go  on  as  at  present,  and  a  fortune  awaited  the  man  who  would 
invent  a  contrivance  for  mechanical  stoking  which  would  meet 
present  requirements. 
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WORKS'   PROFIT  AND  WORKERS'  WAGES. 

The  notice  that  has  been  given  in  the  Northern  District 
respectinp-  the  employers'  intention  to  effect  a  reduction  of 
wages  in  the  engineering  trade,  coupled  with  the  announce- 
ment that  has  been  made  as  to  the  resistance  that  is  to 
be  offered  to  such  by  the  men,  again  brings  prominently 
to  the  front  the  necessity  for  some  tribunal  at  which 
masters  and  men  alike  can  be  represented  for  determining 
questions  that  may  arise  as  to  the  adjustment  of  wages  to 
suit  the  varying  conditions  concerning  the  profits  or  losses 
of  the  works  at  which  the  workers  may  be  engaged. 

We  are  quite  aware  of  the  arguments  that  may  be 
advanced  on  either  side  for  and  against  this  proposal,  but 
we  are  persuaded  that  until  such  a  connnon  tribunal  is  in 
existence  there  will  arise  from  time  to  time  difficulties  of 
administration  and  control  that  will  be  alike  hazardous 
and  productive  of  loss  equally  to  the  masters  as  to  the  men, 

There  is  no  reason  whatever  why  an  industrial  partner- 
ship arrangement  should  Inot  be  provided  whereby  all 
workers  after  a  certain  probationaiy  period  should  be  per- 
mitted to  draw  a  bonus  or  additional  sum  by  way  of  distri- 
bution of  profit  connected  with  the  earnings  of  the  firm  at 
which  they  are  engaged.  It  would  be  but  a  small  concession 
for  the  masters  to  make  to  consider  that  a  certain  sum  was 
requisite  to  be  paid  to  the  workers  as  interest  ranking 
with  the  sliareliolders  ;  the  men  would  then  appreciate  the 
actual  effects  of  a  fluctuating  market  by  receiving  more  or 
less  for  that  which  they  had  worked,  and  thus  be  made  to 
feel  a  resjionsibility  in  producing  in  an  economical  and 
satisfactory  manner  that  for  which  the  worlis  were  estab- 
lished. Thus,  provided  a  successful  year  had  brought 
interest  on  the  shares  after  the  administration  and  other 
charges  had  been  met,  tliere  would  be  a  sum  to  distribute  to 
tlie  workers  precisely  in  the  same  manner  as  to  the  investors 
of  money  In  the  company,  and  the  men  would  be  made  to 
feel  tiiaf  tliey  had  to  keep,  as  far  as  possible,  working 
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costs  and  expenses  down  in  order  that  the  dividends  might 
be  paid  them. 

We  know  that  against  this  suggestion  there  can  be  virged 
the  contention  that  it  would  be  creating  interests  that  had 
no  equivalent  capital  or  funded  representation  in  the  assets 
of  the  company.  Against  this,  however,  there  is  the  con- 
stant risk  of  loss  of  a  larger  sum  of  money  due  to  stoppages 
or  delays  arising  from  misunderstandings,  strikes,  and  lock- 
outs, to  say  nothing  of  the  indifferent  manner  in  which 
many  of  the  employes  do  their  work.  Every  works 
manager  knows  full  well  that  the  men,  if  they  wish,  can 
increase  the  cost  of  every  job  that  they  are  on  in  a  manner 
that  it  is  practically  impossible  to  check,  unless  that 
particular  work  has  been  previously  done  and  a  piecework 
rate  provided  therefor. 

Were  such  a  sj^stem  of  deferred  payment  initiated  for 
the  workers,  there  would  be  a  watchfulness  upon  the  part 
of  the  men  over  the  laggards  and  lazy  workers,  such  as  no 
absolute  official  management  can  now  effect. 

If  in  the  course  of  the  W'Orking  the  income  or  profit  of 
the  year  was  insutlicient  to  \y.iy  the  bonus,  the  men  would 
have  received  their  ordinary  money,  and  it  might  be  a 
condition  that  would  then  hiean  that  a  reduction  in  actual 
wages  would  be  found  necessary  for  a  subsequent  period, 
seeing  that  a  positive  loss  was  being  effected. 

We  are  persuaded  that  an  elastic  adjustable  arrangement 
such  as  this  would  enable  the  men  to  feel  that  they  had 
something  more  than  their  actual  labour  to  sell,  while 
the  masters,  on  the  other  hand,  would  be  in  the  position  of 
claiming  that  they  were  not  justified  in  continuing  to  pay 
during  bad  times  the  wages  tliiat  they  could  pay  through 
good  times.  The  officials  of  the  Amalgamated  Society  of 
Engineers  and  of  the  Employers'  Federation  could  very 
readily  be  employed  in  providing  means  and  methods  for 
effecting  a  transfer  of  men  from  one  district  to  another,  or 
for  establishing  a  fund  for  equalising  ;j)rofits  and  bonuses 
that  would  go  far  towards  causing  the  other  benefits  con- 
nected with  each  association  to  be  of  greater  value  to 
ever}^  member  connected  therewitli. 


AUTOMATIC  LUBRICATION. 

The  advances  that  have  been  made  in  connection  with  the 
means  for  ensm'ing  efficient  lubrication  apparently  have  not 
become  known  to  a  great  many  of  the  firms  associated  with 
mechanical  engineering,  or  the  ridiculous  waste  of ,  oil  that 
now  arises  on  what  is  termed  systems  of  lubrication  would 
assuredly  not  be  permitted  to  continue. 

It  would  almost  appear  that  the  first  article  of  belief 
that  many  engine  attendants  have — and  for  that  iiuxtter 
many  makers  of  engines  and  machines  connected  witli 
lubrication — is  to  keep  the  bearings  cool.  The  quality  of 
the  lubricant  and  the  method  of  applying  it  is  less  a  matter 
of  consideration  than  to  ensure  tliat  the  bearing  surfaces 
shall  be  practically  flooded  witli  the  fluid  <?mployed  for  that 
purpose.  The  experiments  that  have  been  undertaken 
from  time  to  time  with  a  view  to  determining  the  properties 
of  many  of  the  lubricants  that  are  in  use  are  of  no  avail 
when  the  users  of  machinery  consider  it  necessary  to 
literally  bathe  the  bearing  surfaces  with  whatever  lubri- 
cant they  can  manage  to  pour  out  of  the  s])out  of  an  oil 


can.  In  every  workshop  there  is  a  conmron  difficulty  with 
greasy  flooring,  and  not  a  few  risks  are  run,  due  solrtly 
to  the  continual  throwing  of  superfluous  grease  and  oil  froi  i 
bearings  and  moving  members  on  to  the  floor  into  positions 
where  men  have  to  stand  who  have  charge  of  machinery. 

There  is  no  occasion  whatever  for  good  bearings  to  be 
inovided  with  large  drip  cups  to  catch  the  superfluous 
lubricant  that  escapes  therefrom,  if  sufficient  trouble 
be  taken  to  i>roperly  design  the  bearing  so  that  a  groove 
or  receptacle  can  be  employed  for  holding  an  amount 
sufficiently  in  excess  of  the  actual  requirements  to  ensure 
that  a  constant  lubrication  shall  be  automatically  given 
to  the  sui'face  that  may  be  coming  in  contact  therewith. 

The  old  tallow  cups  and  lubricators  provided  with 
weights  and  springs  for  forcing  out  the  lubricant  melted 
by  the  heat  from  the  bearing  are  gradually  giving  place  to 
automatic  systems  of  suiiplying  oil  or  grease  from  oil 
pumps  or  devices  through  tubes  and  pipes  ari'anged  to 
deliver  the  same  to  the  spots  or  surfaces  most  in  need  of 
lubrication ;  but  while  cheapness  and  quantity  are  con- 
sidered to  be  the  dominant  factors  connected  with  the 
lubricant  that  is  to  be  used,  it  is  not  surjjrising  to  find  a" 
reluctance  on  the  part  of  builders  of  machines  to  fit  their 
engines  and  machinerj'  with  devices  for  using  grease  or 
oil  that  would  be  absolutely  free  from  the  necessity  of 
constant  personal  attention  on  the  part  of  the  drivers  or 
machine  attendants. 

The  chief  duty  of  many  engine  and  macliine  attendants 
appears  to  be  to  walk  about  with  an  oil  can  in  one  hand 
and  a  piece  of  waste  or  grease  wiper  in  the  other,  whereas 
there  are  manj-  large  mill  and  other  engines  to  be  seen 
regularly  and  constantly  running  that  call  for  no  attention 
whatever  from  the  attendant  so  far  as  the  oil  can  is  con- 
cerned, every  bearing  and  every  moving  surface  being  con- 
nected up  to  the  punqi  or  other  automatic  arrangement  for 
delivering  the  proj)er  lubricant  as  and  when  it  is  required. 

It  appears  to  be  forgotten  by  users  of  machinery  that 
under  modern  systems  of  treatment  it  is  now  possible  to 
adulterate  oil  with  a  large  jiercentage  of  water,  or  perhaps 
it  would  be  more  correct  to  reverse  the  description  by  stat- 
ing that  it  is  now  couqjaratively  easy  under  certain  patent 
processes  to  adulterate  water  with  oil,  and  thus  to  be  able 
to  sell  a  fluid  possessing  apparently  just  the  properties 
necessary  to  satisfy  some  owners  and  users  of  machinery. 

It  would  be  well  for  makers  of  engines,  pumps,  and 
machines  when  receiving  complaints  as  to  the  undue  wear- 
ing of  bearings  and  other  surfaces  to  carefully  investigate 
the  method  and  the  substance  or  fluid  that  has  been 
employed  for  lubricating  purposes. 


NOTES  ON  NEWS. 

Electricity  in  Mines. — The  report  of  tlhe  Departmental 
Counnittee  on  the  Use  of  Electricity  in  Mines  was  published 
on  February  4th  as  a  Blue-book.  While  the  committee 
anticipate  great  advantages  from  the  use  of  electricity, 
and  believe  that  it.  will  lessen  the  severity  of  the  toil  of  the 
miners  and  the  labour  of  getting  ooai,  they  iU'e  convinced 
of  the  necessity  of  taking  precautions  against  avoidable 
accidents  and  of  laying  down  rules  for  the  use  of  electricity 
in  mines.  In  tlie  case  of  industries  that  liave  been  long  in 
use,  and  are  fully  dt'vclo]ied,  it  is  jiossible  to  |)rescril)c  witli 
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considerable  luiiiuteue.ss  the  precautions  that  are  desirable. 
But  the  ajiplicatdoii  o£  electricity  to  mining  work  is  still  in 
its  initial  stages.  The  practice  and  opinions  of  engineers 
differ  considerably,  and  it  is  therefra'e  by  no  means  easy 
or  desirable  to  prescribe  too  rigidly  the  systems  that  ought 
to  be  employed.  In  order  to  assist  the  department,  they 
have  drawn  up  a  set  of  rules  which  tliey  think  might  with 
advaiitkige  bo  introduced  into  all  mines.  If  this  code,  or 
one  like  it,  is  established,  a  considerable'  step  will  have  been 
made  towards  securing  the  safety  ol  miners,  and  it  will 
be  hnpossible  under  sucli  provisions  that  many  casualties 
will  occur.  Of  course  this  code  will  not  put  an  end  to 
accidents.  No  code  that  could  be  devised  could  do  so,  and 
num-rically  as  the  use  of  electricity  grows  the  bare  number 
of  accidents  may  be  expected  to  increase.  But,  on  the  other 
hand,  they  hope  that  accidents  from  falls  at  the  face  will 
more  than  correspondingly  diminish.  At  anyrate, 
according  to  their  proposals,  both  owners  and  anen  will  have 
the  satisfaction  of  feeling  that  good  work  and  appliances 
are  insisted  upon,  and  that  dangerous  apparatus  is  fenced 
and  isolated,  and  that  the  improper  use  and  tampering  witli 
electiicitj'  is  strictly  forbidden.  No  doubt  alterations  may 
be  needed,  but  tt-king  into  account  the  expense  and  inter- 
ruption of  work  which  changes  in  electrical  plant  and  rules 
involve,  and  the  trouble  it  gives  to  iiiinei's  to^  add  to  or 
change  the  already  considerable  body  of  rules  which  under 
penalty  they  are  bound  to  obey,  they  hope  that  whatever 
code  is  established  a  fair,  trial  will  be  given  to  it,  and  that 
it  will  not  be  altered  except  for  iml  reasons  of  necessity. 


New  ■■  High-capacity  "  Rolling  Stock  on  the  Great 
Western  Railway. — The  Great  Western  Railway  Company 
have  recently  erected  at  their  Swindon  works,  from  the 
designs  of  Mr.  G.  J.  Churchward,  the  chief  mechanical 
engineer,  a  number  of  a  new  type  of  bogie  wagons,  which, 
with  the  single  exception  of  the  folding  doors,  are  built 
entirely  of  steel.  The  body  measures  (inside)  35  ft.  llf  in. 
in  length,  and  7  ft.  6f  in.  in  width,  with  a  height  to  the 
centre  of  the  roof  of  8  ft.  The  underframe  is  of  I-section 
steel  10  in.  deep,  and  the  total  length  over  headstock  is 
36  ft.  The  bogies  have  outside  frames,  with  wheels  3  ft. 
1  in.  in  diameter,  distributed  over  a  wheelbase  of  5  ft.  6  in., 
the  total  wlieelbase  being  30  ft.  6  hi.  The  centres  of  the 
journals  are  6  ft.  6  in.  apart,  and  measure  Sin.  by  4iin. 
The  wagons,  the  total  height  of  which  above  the  rail  level 
is  12  ft.  2J  in.,  have  a  tare  weight  of  15  tons  3  cwt.  It 
may  be  of  interest  to  state  that  the  Great  Western  Railway 
Company  at  the  present  time  have  over  five  hundred  20- 
ton  wagons  in  use  for  the  conveyance  of  goods  and  mineral 
traffic,  and  we  understand  that  from  past  experience  the 
Great  Western  management  find  that  this  type  of  wagon 
is  in  every  respect  suitable  for  the  purposes  for  which  it 
was  designed,  and  that  as  circumstances  permit  the  existing 
10-ton  wagons  will  be  replaced  by  trucks  of  greater  carry- 
ing capacity — one  point  in  favour  of  the  20-ton  wagons 
being  that  the  proportion  of  increased  tare  is  low  when 
compared  with  the  larger  carrying  capacity.  In  order  to 
ascertain  the  extent  to  which  wagons  of  a  40  tons  capacity 
can  be  profitably  used,  the  Great  Western  Railway  Coaii- 
pany  have  recently  had  a,  sample  wagon  of  this  type  erected, 
and  it  will  depend  entirely  upon  the  results  derived  from 
its  working  as  to  whether  other  wagons  of  this  class  are 
introduced. 

A  Commendable  Memorial. — A  committee  has  been 
formed  for  the  purpose  of  erecting  a  memorial  to  James 
^Vatt  ill  Greenock,  the  i)lace  of  his  birth.  The  committee 
at  present  include.s :  The  Provosts  and  Magistrates  of 
Greenock,  ex-officio  ;  John  Anderson,  J.P.,  Provost;  Messrs. 
James  Wallace,  M.D.  ;  J.  L.  Patersoii,  F.I.C.  ;  Ryrie  Orr, 
M.A.  ;  John  Rodger,  J. P.  (Hon.  Treasurer)  ;  and  Colin 
MacCuUoch,   Town  Clerk   of  Greenock    (Hon.  SecreLaryi. 


The  representative  for  the  United  States  is  Andrew 
Carnegie,  Esq.,  LL.D.,  and  Mr.  Robert  Caird,  Past 
President  of  the  Institution  of  Engineers  and  Shipbuilders 
in  Scotland,  has  consented  to  advise  on  the  matter. 
It  will  thus  be  seen  that  a  strong  committee  has  been 
formed,  which  has  power  to  add  to  its  number,  and  we, 
therefore,  look  forward  to  a  most  satisfactory  result  of 
the  appeal  for  subscriptions.  It  is  desired  to  spread  the 
subscriptions  over  as  wide  a  range  as  possible,  so  that  the 
memorial  may  be  a  tribute  by  the  great  mass  of  w'orkers 
who  have  benefited  by  Watt's  discoveries :  the  committee 
has  therefore  decided  to  limit  the  subscriptions  which  it 
now  solicits  to  £100  in  the  case  of  subscribing  firms  for 
each  mill  or  factory  in  their  control,  and  to  £20  for 
individual  subscribers,  and  the  smallest  contributions  will 
be  giadl}^  received.  The  site  of  the  house  in  which  Watt 
was  born  is  the  projierty  ol  the  Corporation  of  Greenock, 
and  is  placed  unreservedly  at  the  disposal  of  the  committee. 


NOTICES    OF    MEETINGS,  &C. 


I^TSTITUTION  OF  CiviL  ENGINEERS. — Studeiits'  meeting, 
February  12tli,  paper  by  Mr.  T.  S.  Nasli  on  "The  Electricity 
and  Destructor  Station  at  Phimstead." 

Institution  of  Mechanical  Engineers. — February  19th, 
conclusion  of  discussion  and  reply  on  "  Heat  Treatment  of 
Steel."  Paper  by  Mr.  R.  Threlfall  on  "  The  Motion  of  Gases 
in  Pipes,  and  the  Use  of  Gaug-es  to  Determine  the  Delivery." 

Institution  of  Electrical  Engineers. — Birmingham 
section;  February  17th,  ordinary  meeting.  Leeds  section: 
February  18th,  ordin.iry  meeting.  Manchester  section : 
February  16th,  paper  by  Mr.  J.  M.  McElroy  on  "  Manchester 
Tramway  Equipments:  Line  and  Rolling  Stock." 

Junior  Institution  of  Engineers. — February  20th,  Visit 
t;)  tlie  Colonial  Consignment  and  Distributing  Company's 
Frozen  Meat  Stores,  Lambeth,  \inder  the  f>-uid;inci'  of  Mr. 
Molesey,  chief  engineer. 

Institute  of  Marine  Engineers. — Febiiiary  15th,  fuel 
testing  at  Romford  Road. 

Manchester  Association  of  Enginiskrs. — February  13tli, 
48th  anniversary  dinner. 

Glasgovv  Technical  College  Scientific  Society. — 
Februaiy  30th,  paper  by  Mr.  A.  Maclean  on  "  Modern  Con- 
ceptions of  Matter." 

Birmingham  Association  op  Mech4.nical  Engineers. — 
February  13th,  annual  dinner. 

North  of  England  Institute  or  Mining  and  Mechanical 
Engineers. — Newcastle-on-Tyne :  February  13th,  ordinary 
meeting.    Six  p:ipers  cpeii  for  dih'cuspion. 

North-East  Coast  Institution  of  Engineers  and  Ship- 
builders.— February  26th,  ordinary  meeting.  Graduates' 
section:  February  20th,  paper  by  Mr.  J.  T.  L.  Taylor  on 
"  Injectors,"  etc. 


TRADE  CATALOGUES. 


Working  Load  Tables  for  Chains. — We  have  received 
from  Messrs.  Jos.  Wright  and  Co.,  Tii^ton,  their  catalogue  of 
chain  cables,  anchors,  etc.,  and  some  very  useful  tables  giving 
test  load  Admiralty  strain  and  maximum  work  load  for  25 
sizes  of  chain  from  ^Z,,.  to  2  in.  These  tables  are  sent  out  on 
application,  in  two  forms — one  as  a  large  sheet  of 
varnished  canvas,  suitable  for  pasting  on  a  board  for  hanging 
purposes,  and  the  other  as  a  small  paper  leaf  for  insertion  in 
a  pocket  book.  Messrs.  Jos.  Wright  and  Co.  liavc  secured  a 
five  years'  contract  from  the  Admiralty  for  liigh-class  chain 
cables. 

Driving  Chains. — The  Coventry  Chain  Company  Limited 
are  issuing  a  useful  illustrated  catalogue,  and  also  list  of 
lowest  jarices  for  1904. 

Messrs.  James  Gordon  and  Company,  52,  Lime  Street, 
London,  E.C.,  send  catalogue  of  Samson  turbines  built  by 
Messrs.  James  Leftel  and  Company,  Springfield,  Ohio,  IT.S..V. 
It  is  stated  that  over  15,000  of  this  firm's  turbines  have  been 
installed,  developing  over  one  million  horse  power,  including 
those  erected  at  Niagara  Falls. 
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THE    CONSTRUCTIONAL    DETAILS  OF 
MODERN  LOCOMOTIVES. 

By  Charles  S.  Lake. 

III. — Frames  and  Motion  Details — Concluded  from  p.  118. 

Fig.  25  illu.strates  the  frame  work  of  one  of  the  numerous 
class  of  four-cylinder  compound  express  passenger  loco- 
motives of  tlie  4 — 4 — 0  type,  designed  ))y  M.  Salamon  for 


tlie  Eastern  Railway  of  Fi-ance  in  ]9l)0,  and  illustrated  in 
7V(pPr«r^W//7i'?)(7///^^'/  forMayl.5tli,190.'i(page  469, Vol.  27). 


The  frames  in  this  case  are  of  mild  steel  1|  in  thickness, 
strongly  braced  in  the  usual  manner.  The  buffer  beam, 
drawbar  frame,  and  low-pressure  cylinders — ^which  latter 
occujDy  the  inside  position  in  these  engines — sei-ve  to  con- 
nect the  frames  at  the  leading  end,  whilst  the  steel  well 
or  caisson  to  which  the  high-pressure  cylinders  are  bolted, 
the  usual  cross  stay  in  front  of  the  firebox,  and  the  heavy 
casting  behind, it  provide  ample  rigidity  in  the  other 
portions.  The  frames  are  lightened  in  various  places  by 
means  of  rectangular  openings  of  different  sizes,  as  shown. 
The  brake  hangers,  brackets  for  canying  brake  rods  and 
gear,  and  other  attachments  are  supported  at  various 
jioints  from  the  frames,  wliich  are  suitably  formed  where 
necessary  to  receive  them. 

The  bogie  frames  in  these  engines  are  also  of  steel 
I'/ir,  in.  thick,  and  measure  outside  6  ft.  6  in.  wide  by 
10  ft.  11  in.  long.  There  are  a  number  of  similar  engines 
upon  the  Western  Railway  of  France,  and  fig.  26  illustrates 
the  pattern  of  transverse  stay  plate  employed  to  brace  the 
frames  together  at  the  point  where  the  Jiigh-pressui-e 
cylinders  are  fixed,  whilst  fig.  27  .shows  the  motion  brackets 
for  the  high-pressure  slide  bars.  Steel  castings  are  used 
in  both  cases,  and  tlie  dimensions  are  as  shown. 


(A)  Frame  brace  at  high-pressure  (B)  High-pressure  motion  brackets 

cylinders.  outside). 
Fio  26.  Fio.  27. 

Western  Railway  of  France.    Four-Cylinder  Express  Locomotive. 

The  marked  dissimilarity  wliich  exists  between 
iVmericaii  and  European  locomotive  frame  construction 
will  1)6  quickly  appreciated  when  the  illustration,  fig.  28, 
is  examined.  This  shows  a.n  example  of  the  cast-steel 
frame  as  api)lied  to  one  of  the  large  Atlantic  (4 — 4 — 2) 
type  locomotives  on  the  Pennsylvania  Railway.  These 
engines  are  performing  some  of  the  fastest  passenger 
work  in  the  United  States  at  the  present  time,  and  are  in 
(^very  way  representative  of  the  latest  and  most  approved 
Transatlantic  practice.  The  front  sections  of  the  frames 
are  of  the  "slab"  form,  and  in  this  i^articular  design  ;he 
cylinders  are  cast  separate  from  the  saddle.  The  rear 
portions  are  4  in.  thick,  which  is  increased  to  5  J  in.  at  the 
guides.  The  splices  and  cylinders  joints  are  made  tight 
by  means  of  keys,  which  are  planed  in  pairs  lo  ensure 
accui'acy  of  fitting,  and  are  so  arranged  as  to  be  in  com- 
pression rather  than  in  tension.  The  depth  of  the  solid 
portions  of  the  frames,  to  which  the  cjdinders  are  bolted, 
is  24|-in.,  and  at  the  footplate  13|  in.  deep.  A  complete 
system  of  spring  equalising,  involving  those  of  both  paij's 
of  coupled  wlieels  and  those  of  the  trailing  wheels,  is  pro- 
vided. 

The  footplate  in  these  engines  takes  the  form  of  a 
pi'essed  steel  box  girder,  with  three  webs.  This  con- 
struction was  considered  by  the  designer  to  be  preferable 
to  the  usual  American  system  of  bars  with  joints,  which  xre 
difficult  to  keep  tight.  The  girder  pattern  footplate  is 
easier  to  fit,  and  gives  a  more  )-igid  connection  between 
the  framos,  which  is  a  veiy  im]K)rtant  point,  especially 
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Section  at  A.  Seution  at  B. 


Fio.  2'J.-ST.  LOUI«  SOUTH-WESTEEN   RAILROAD.       CAST  STEKL  FRAME  FOR  4-ti— 0  PASSENGER  ENGINE. 


Fio.  aO.-BBNGAL-NAGPUR  UAILWAY  EIGHI  COUPLED  GOODS  ENGINE.       ARRANGEMENT  OF  COUPLING  AND  CONNECTING  RODS, 
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in  locomotives  of  the  proportions  and  power  of  those 
under  noticCj  in  which  the  tendency  is  for  the  frames  to 
work  loose  at  the  )-ear,  and  so  to  threw  the  stresses  upon 
the  smokebox  and  cylinder  connecticns.  At  the  rear  of 
the  di'iving  axle  box  guides  vertical  ribs  are  formed  on  the 
frames,  and  these  receive  the  ends  of  a  7  in.  steel  cross 
brace,  to  which  the  front  diaphragm  j^hvtes  are  bolted  to 
support  the  firebox  at  the  front  water  space.  At  the  back 
end  the  toilor  is  supported  by  expansion  brace  jjlates. 

Another  pattern  of  cast-steel  frame  emploj'ed  in 
American  locomotive  construction        sliown  in    fig.  29. 


tit  in  between  tlie  forked  ends  of  the  leadinfr  and  trailino- 
rods. 

The  singiei  bar  pattern  of  guides  is  used  with  "  hang- 
ing "  cro!!.shoad,  and  the  piston  rod  project';  thiough 
the  front  cylinder  c.iver.  The  coupling  rods  in  these 
engines  are  continuously  in  line,  diifering  in  this  respect 
from  the  arrangement  adv.pted  on  the  eight-coupled  engines 
on  the  London  and  Nortli-Western,  Kaihvay,  in  which  the 
leading  and  intermediate  icds  are  continuous,  whilst  the 
rearmost  rod  is  in  alignment  with  the  liigh-pre.'-'sure  con- 
necting rod,  and  therefore  outside  I  he  other  coupling  rods. 


Fig.  31 — PENNSYLVANIA  RAILROAD.      CONNECTING  ROD  ATLANIIO  TYPE  (4-4—2)  EXPRESS  LOCOMoTIVE. 


This  was  designed  and  patented  by  Mr.  Robert  M. 
Galbraith,  who  formerly  held  the  position  of  locomotive 
superintendent  of  the  St.  Louis  Soutli- Western  l{ailway. 

Tlie  framework  is  for  an  engine  of  the  4 — 6 — 0  type, 
and  eleven  engines  so  fitted  completed  some  years  of  ser- 
vice without  developing  f.ny  of  the  usual  defects  met  with 
in  the  pattern  of  frame  known  as  the  built-up  wrought- 
iron  or  "  bar  "  type. 

Mr.  Galbraith  claims  as  advantages  for  his  patent  frame 
that  the  use  of  cast  steel  instead  of  wrought  iron  removes 
the  possibility  of  bad  welds  in  regular  practice.  In  case 
a  weld  should  be  thought  advisable  or  become  absolutely 
necessary,  he  considers  that  it  could  be  made  in  cast  steel 
with  as  good,  if  not  a  better  chance  of  its  holding  than  if 
the  material  were  wrought  iron. 

The  case  of  ten  locomotives  having  wrought-iron 
forged  frames  and  built  , at  the  same  time  as  the  eleven 
engines  with  cast-steel  frames,  is  quoted,  and  it  is  recorded 
that  out  of  the  ten  instances  six  of  the  wrought-iron 
frames  failed  owing  to  defective  welding.  The  cast-steel 
frame  gives  a  decrease  of  40  per  cent  in  dead  weight,  if 
the  I  beam  steel  section  used  is  compared  with  the 
wrcught-iron  frame.  The  area  of  the  bearings  for  shoes 
and  wedges  is  mcreased  by  25  per  cent  or  more,  thus 
n.aking  it  possible  to  give  tha  driving  axle  boxes  frame 
bearings  proportionate  to  the  increased  power  of  the 
heavy  locomotives  of  modern,  times.  All  these  points  are 
desirable  ones,  and  if  ever  this  style  of  framing  comes  into 
use  in  this  country  the  claims  set  up  hy  Mr.  Galbraith  will 
deserve  careful  attention. 

With  regard  to  the  design  of  connecting  and  side  rods, 
.some  consideralile  difference  exists  in  the  practice  of  the 
various  coimtries  in  close  matters  of  detail.  This  branch 
of  the  subject  was  dealt  with  in  articles  appearing  in  The 
Practical  Engineei-  for  November  1.3th  and  20th,  1903, 
and  the  present  writer  does  not  propose,  therefore,  to  do 
more  tnan  briefly  refer  to  the  matter  at  this  jimcture.  The 
arrangement  of  rods  in  the  eight-coupled  engine  built  by 
Roljert  Stephenson  and  Company  for  the  Bengal-Nagpur 
Railway  is  illustrated  herewith  ;  fig.  .30  showing  in  sectional 
]>!an  and  Iil-.  2J  in  elevation  the  genei-al  design  of  the  rr.ds. 
Owing  to  the  fact  that  the  second  pair  of  wheels  are  the 
drivers  in  this  case,  the  connecting  rods  are  short,  viz., 
G  ft.,  between  centres.  They  are  of  I  section  steel,  but  the 
coupling  rods  are  of  the  flat  or  smooth  pattern  ;  and  if 
the  sectional  plan  is  examined  it  will  be  noticed  that  the 
'utermediate  side  rod  has  projections  at  either  end,  which 


I'^ig.  31  illustrates  the  design  of  connecting  rod  used  on 
the    Pennsylvania    Railroad    Conipaiiy's    Atlantic  type 
engines,  the  framework  of  which  has  already  been  referred 
,    to  and  illustrated.    The  rods  are  of  I  section  steel,  4  in. 
I    wide  across  the  flanges  and  Via  in.  thick  in  the  web,  the 
i    flanges  being  'Vie  in.  by       in.  deep  at  the  large  end  and 
'Vioin.  by  7^2  in.  at  the  small  end,  the  overall  dimensions 
being  6 /.e  in.  and  5'7i6in.  respectively.    The  rods — as  is 
usual  in  this  type  of  engine — are  of  great  length,  in  the 
present  case  lift.  5|  in.  between  centres.    At  the  small 
end  the  Inass  is  cut  out  at  the  top  and  bottom,  to  corres- 
pond with  the  flat  portions  of  the  crosshead  pin.    At  this 
end  also  more  metal  is  provided  at  the  bottom  of  the  rod, 
where  the  section  is  weakened  by  (he  hole  for  the  set  sci'ew. 
i    The  crank-pin  end  of  the  rod  is  open  to  the  back  of  the  brass 
!    (see  planij  and  a  U-shaped  block  is  provided,  wdth  its  flat 
1    portion  bearing  against  the  brass.    The  projecting  ends  of 


Fig.  32.— Atcheson,  Topeka,  and  Santa       Railroad.     Wheels  and  Crank  Asle 
of  Four-cylinder  Balanced  Compound  Locomotive. 


the  rod  take  a  semi-circular  gib,  which  is  .secured  at  its 
lower  end  by  a  nut.  The  key  passes  between  this  gib  and 
the  U-sha.ped  block,  ali'eady  referred  to.  Tliis  arrange- 
ment reduces  the  w^ear  in  tlie  rod  (and  consequent  change 
in  its  length)  to  a  minimum,  since  both  keys  are  behind  the 
bi'asses  which  they  close.  Vogt  pattern  slide  bars  are  used 
in  these  engines.  The  bars  have  a  bearing  surface  10  in. 
wide  for  the  top  of  the  crosshead,  and  are  closed  for  pro- 
tection against  dust. 

Fig.  32  is  of  interest  as  showing  the  dimensions  of  one 
of  the  very  few  locomotive  crank  axles  to  be  found  in  the 
United  States.  The  engine  to  which  the  axle  represented 
is  fitted  is  a  four-cylinder  balanced  compound  of  the 
4 — 4 — 2  type  with  low-pressure  cylinders  (outside)  25  m. 
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liy  24  in.  iuid  liia:li-pre.ssure  cylinders  (insidei)  15  m.  by 
1*4  in.,  designed  by  Mr.  G.  R.  Henderson  for  the  Atcheiion, 
Toi)eka,  and  Santa  Fe  Railway.  The  end  view  shows  the 
disposition  of  the  four  cranks  ;  two  outside  and  two  betwee  i 
the  frames.  Ihe  high-pressure  crank  inside  and  the  low- 
pressure  crank  outside  are  opposile  one  another  on  each 
side  of  the  engine,  and  aie  set  at  9U  deg.  to  those  situated 
on  the  other  side.  Reference  luis  already  Ijeen  made  to  tlie 
American  mistrust  of  the  craidv  axle,  and  it  will  be  seen  that 
very  amj^le  proportions  have  been  allowed  in  this  case, 
viz.,  10  in.  throughout,  including  the  pins,  whilst  the  webs 
are  5  in.  in  thickness  and  20  in.  wide,  with  a  i  in. 
space  between  them.  In  English  practice  for  a 
locomotive  of  similar  capacity  the  respective  dimensions 
would  probably  be  8|  in.,  4  in.,  14  in.,  and  5  in.  The  main 
bearings  are  11^  in.  in  length  and  the  wheel  seats  8^  in.,  an, 
as  before  stated,  by  10  in.  diameter.  A  similar  design  of 
axle  is  in  use  upon  the  "  Plant  system  railways,  the 
engines  in  that  case  being  of  ilie  4 — 6 — 0  type. 


THE  IMPORTANCE  OF  ADOPTING  STANDARD 
SIZES  OF  TEST  BARS  FOR  DETERMINING 
THE  STRENGTH  OF  CAST  IRON.* 

i5y   AlEXANDEK   E.    OuTBRHRlliGE,  Juu. 

It  is  a  fact  well  known  to  founders,  that  the  physical  pro- 
perties of  cast  iron,  such  as  strength,  hardness,  ductility, 
coarse-grainedness  or  fracture,"  etc,  depend  not  alone 
upon  the  chemical  constitution,  but  also  upon  the  rate  of 
cooling  of  the  metal  from  the  fluid  to  the  solid  state. 

It  is  quite  possible  to  obtain  from  one  ladle  of  molten 
pig  iron  castings  having  widely  different  physical  pro- 
perties, covering  the  entire  range  from  hard  white  iron  to 
soft  grey  metal,  by  simply  regulating  the  rate  of  cooling 
of  the  iron  when  jioured  into  the  castings.  This  may  be 
accomplished  in  a  variety  of  ways,  as  follows  : 

1.  Let  us  assume  that  we  have  metal  of  ajjproxiniately 
the  following  composition  in  a  ladle : 

Per  cent. 


Graphitic  carbon    3  00 

Combiued  carbon    075 

Silicon   065 

Manganese    0'15 

Phosphorus   050 

Sulphur    0-10 

Iron    94-85 


Suppose  that  we  cast  this  metal  into  a  solid  wedge- 
shaped  bar  G  ft.  long,  6  in.  square  at  the  thick  end,  taper- 
ing to  in.  square  section  at  the  thin  end.  If  we  break 
the  bar  into  short  pieces,  say  about  6  in.  in  length,  we  will 
find  almost  every  grade  of  cast  iron  (as  shown  by  the 
fracturei)  from  white  ii'on  at  the  thin  end  of  the  wedge,  to 
daa-k  grey  metal  with  coarse-grained  fracture  at  the  thick 
end.  Between  these  two  extremes  we  will  find  inter- 
mediate grades  of  cast  ii'on.  If  we  now  cut  from  the  grey 
portion  of  the  bar  pieces  of  convenient  size  for  tensile  tests, 
we  will  iind,  on  pulling  them  in  a  testing  machine,  astonish- 
ing vai-iations  in  the  strength  of  the  metal. 

A  chilled  cast-iron  car  wheel  is  a  more  familiar  illus- 
tration of  a  casting  having  widely  different  physical  pro- 
perties in  Its  different  portions,  depending  upon  the  rate 
of  cooling  of  the  metal.  Tlie  "  tread  "  or  rim,  which  is 
cooled  quickly,  is  white  iron,  while  the  "  plate  "  or  body 
of  the  wheel,  which  is  cooled  more  slowly,  is  grey,  and  the 
hub,  which  "  sets  "  still  more  slowly,  is  usually  quite  soft, 
coarse-grained,  dark  grey  metal.  Tensile  tests  of  the  grey 
iron  in  the  plate  and  of  that  in  the  hub  of  a  wheel  sliow 
great  difference  in  strength.  In  one  test  the  iron,  from 
the  plate  of  a  wheel  gave  tensile  strength  of  about 
30,000  lb.  per  square  inch,  while  the  metal  from  the  hub 
of  the  same  wheel  showed  tensile  istreiigth  of  less  than 
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20,0001b.  per  square  inch.  The  metal  from  (he  plate  was 
comparatively  fine-grained,  while  that  cut  fiom  the  hub 
was  coarse-grained. 

2.  If  we  should  cast  a  solid  l)lock  of  iron,  say  about  lo  in. 

i  by  15  in.  by  15  in.,  and  should  plane  oft"  the  surfaces,  then 
cut  up  the  block  into  a  large  nundjer  of  bars,  say  1  in.  by 
1  in.  by  14  in.,  for  transverse  and  tensile  tests,  we  should 

i  find  an  enormous  dift'erence  in  the  strength,  of  tlie  metal 
from  different  portions  of  the  casting  ;  the  bars  from  the 
centre  of  the  block  would  be  much  weaker  than  those  from 
tiie  outer  portion,  while  the  fracture  would  show  very  niucli 
coarser  grain  and  darker  colour  in  the  bars  cut  from  the 
interior  of  the  block  as  oonipured  with  those  froiii  the  outer 
portion. 

•'5.  If  we  sliould  cast  .several  test  l)ars  from  one  ladle  of 
I  iron,  all  of  the  same  length,  say  15  in.,  but  varying  in 
thickness,  ranging,  let  us  say,  from  1^  in.  to  2;^in.  diameter, 
we  would  find,  if  we  should  pull  the  bars  on  a  testing 
machine,  astonishing  differences  in  tensile  strength,  the 
larger  bars  having,  as  a  rule,  much  loss  strength  per  square 
inch  than  the  bars  of  smaller  diametei'. 

4.  If  we  should  cast  several  test  bars  all  of  the  same 
size  from  one  ladle  of  iron,  and  cool  some  of  them  rapidly, 
others  slowly,  we  would  find  remarkable  difterences  in 
strength  and  resilience  of  the  bars ;  those  which  had  been 
cooled  quickly  would,  as  a  rule,  be  nmch  stronger  than 
those  which  were  cooled  slowly.  I  am  assuming  in  all 
cases,  except  the  first,  that  Hie  metal  would  be  entirely  grey 
in  the  castings — I.e.,  free  from  any  tendency  to  mottled 
iron. 

In  the  first  case  cited,  I  selected  a  "  high  chilling " 
mixture  (low  in  silicon),  corresponding  to  car-wheel  iron, 
in  order  to  present  the  greatest-  contrast  in  the  jihysical 
properties  of  the  metal  in  dift'erent  parts  of  the  wedge- 
shaped  bar,  ranging  from  white  iron  at  the  tliin  end  to  dark 
giey,  coarse-grained  metal  at  the  thick  end,  as  well  as  iii 
dift'erent  poiiions  of  a  chilled  cast-iron  car  wheel.  It  is 
not  necessary,  however,  that  we  should  select  special  metal 
for  such  tests  ;  the  law  holds  good  for  all  grades  and  kinds 
of  iron  commonlj'  employed  for  castings. 

The  .second  exj)eriment  referred  to,  viz.,  the  casting  of  a 
solid  block  of  iron  about  15  in.  by  15  in.  by  14  in.,  is  not 
i  a  hypothetical  case,  but  was  an  actual  experiment  which 
I  made  in  1888,  a  brief  description  of  which  may  be  found 
in  the  "  Proceedings  of  the  Fifth  Annual  Meeting  of  the 
American  Society  for  Testing  Materials,"  vol  ii.,  page  214. 
i  Th.is  block  was  cast  from  an  ordinary  foundry  mixture  sucli 
as  is  commoidy  used  for  miscellaneous  castings.  The  block 
was  planed  and  sawed  into  eight  slabs  of  1  in.  thickness 
each;  the  slabs  were  then  cut  into  bars  1  in.  by  1  in.  by 
14  in.,  making  in  all  sixty-four  test  bars;  tliey  were 
ntnubered  serially  and  tlien  broken  on  a  transverse  testing 
machine  with  supi>orts  12  in.  apart.  The  highest  records 
of  strength  were  found  in  the  outside  rows,  in  accordance 
with  expectation  ;  the  average  breaking  stress  of  the  bars 
forming  the  bottom  row,  for  exanqjle,  was  2,8001b.,  the 
fracture  being  close-grained.  The  bars  cut  from  the  centre 
of  the  block  were  mucli  weaker  and  the  fracture  showed 
A'ery  coarse  grain.  The  average  breaking  stress  of  the  bars 
from  the  centre  of  the  block  was  1,750  lb. 

Forthe  third  case  (also  an  actual  experiment  )a  fairly  strong 
mixture  was  employed.  Four  round  test  bars,  15  in.  long, 
were  cast  from  one  ladle  of  iron  ;  two  of  the  bars  were  1|^  in. 
in  diameter  and  two  were  1|  in.  diameter,  in  the  rough  cast- 
ings. The  1|  in.  bars  were  turned,  for  a  length  of  10  in. 
between  shoulders,  to  a  diameter  of  ri29  in.,  giving  an 
area  of  one  squai'e  inch.  The  1^  in.  bars  were  turned,  for  • 
a  length  of  10  in.  between  shoulders,  to  a  diameter  of 
0''899  in.,  giving  an  area  of  0'635  square  inch,  the  ends 
being  threaded  for  the  grips  of  the  testing  machine.  The 
following  table,  selected  from  a  nmnber  of  similar  tests, 
will  show  the  great  difference  in  strength  ])er  square  inch 
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between  test  bai's  1^  iii.  and  in.  diameter,  oast  from  tlie 
same  ladle  of  iron  : 


Ttat 
No. 

Date. 

Rough 

dia- 
meter. 

Finished 
diameter. 

Square 
inch 
area. 

Ultimate 
strength, 
pounds  per 
square  inch. 

Remarks. 

In. 

111. 

1107 

2/27/'00 

IS 

1-129 

1-000 

29,300 

Fracture  clo=e  giuiii, 

1168 

11 

1-129 

1-000 

28,900 

1160 

u 

-899 

-635 

33,100 

IITO 

H 

■899 

-635 

33,200 

Other  similar  tests  were  made  corroborating  the  fore- 
going, and  all  tending  to  show  the  importance  of  adopting 
standard  sizes  of  test  bars  for  determining  the  sti-ength  of 
cast  iron  wlien  poured  into  castings  of  different  dimensions- 

Kecords  of  tests  of  cast  iron  are  useless,  for  the  reasons 
here  given,  unless  the  rough  dimensions  and  finished  sizes 
of  the  bars  are  stated.  Recently,  for  example,  an  excellent 
paper  on  Melting  Steel  with  Cast  Iron  "  was  read  before 
the  New  Engiaiid  Foundiy-men's  Association,  and  printed 
in  extenso  in  many  technical  periodicals.  Records  were 
given  of  18  separate  melts  of  cast  iron  and  steel  scrap, 
with  complete  chemical  analysis  of  each  melt,  together  Avith 
six  tensile  and  transverse  tests  from  each  melt,  making 
108  breaking  tests  in  all,  but  nowhere  could  I  find  any  state- 
ment showing  the  dimensions  of  the  test  bars,  eitlier  rougli 
or  finished,  so  tliat  it  was  impossible  to  make  any  use  of 
these  records  for  purposes  of  comjiarison.  This  is  by  no 
means  an  exceptional  instance. 

The  rate  of  cooling  of  cast  iron  from  the  fluid  to  the  solid 
state  is  such  an  important  factor  in  detennining  the 
jjliysical  properties  of  the  metal,  that  it  is  just  as  important 
to  know  the  dimensions  of  the  test  bars  as  it  is  to  know 
the  chemical  composition.  It  is  equally  desirable,  for  the 
vame  rtason,  that  standard  sizes  of  test  bars  should  be 
adopted  ivliich  would  be  suitable  for  different  grades  of 
iron. 

At  the  present  time  tlie  whole  matter  of  testing  cast  iron 
is  in  such  a  chaotic  state  that  few  of  tlie  published  tests  are 
susceptible  of  conijiarison,  one  with  anotlier,  or  even  of 
affoi'ding  reliable  information  regarding  the  character  oi' 
the  metal.  It  is  with  the  hope  of  drawmg  attention  to  tins 
important  subject  that  these  brief  notes  are  here  presented, 
showing  a  few  actual  tests  that  liave  been  made,  from  time 
t"  time,  duj'ing  the  jjast  fifteen  years. 


THE   STEAM  TURBINE.* 

By  AViLLi.\M  Chilton. 

The  water  tiubiiie  lias  for  long  beeu  a  very  efficient  raachiiie. 
The  principles  imderlyiiig  its  working  have  been  thoroughly 
understood,  and  its  niamifacture  brought  to  a  state  of  greit 
perfection,  and  this  notably  in  Switzerland.  Seeing- the  very 
close  analogy  that  exists  between  the  water  and  the  steam 
turbine — the  same  fundamental  laws  governing  both — one  would 
have  expected  its  development  to  have  been  taken  in  hand  by 
those  who  had  so  successfully  perfected  -.lie  water  turbine. 

It  is  matter,  therefore,  of  great  .satisfaction  to  us  that  the 
high  state  of  efficiency  which  this  machine  Jias  now  reached 
is  due  chiefly  to  the  persevering  energy  of  one  of  our  own 
countrymen,  the  Hon.  C.  A.  Parsons. 

In  principle  the  steam  turbine  is  a  machine  for  directly 
converting  into  rotary  motion  a  portion  of  the  kinetic  energy 
(if  bteain. 

There  are  two  principal  typos  of  turbines.  One,  in  which 
nearly  the  whole  available  energy  of  steam  is  used  in  an 
expanding  nozzle  to  give  to  itself  a  very  high  velocity,  before 
being  utilised  in  giving  rotary  motion  to  a  wheel.  The  other, 
in  which  the  steam  passes  alternately  through  many  rings  of 
fixed  guide  blades  and  of  revolving  blades,  and  expands  by  a 
small  amount  during  its  passage  through  each  ring,  until  it 
leaves  the  last  row  and  is  discharged  into  exhaust,  having 
parted  with  the  greater  portion  of  its  useable  energy. 

'  Abstract  of  a  jiaper  read  before  the  Manchester  Section  of  the  Institution  of 
Electrical  Engineers,  on  February  2nd,  1904, 


The  De  Laval  turbine  is  of  the  first  order,  the  Parsons  of 
the  second;  the  Rateau  and  the  Curtis  turbines  combine  some  of 
the  features  of  both. 

AH  these  turbines  may  bo  either  of  the  parallel  or  of  the 
radial  flow  type,  but  have  mostly  been  devdojK'd  on  the  former 
lines. 

The  velocity  attained  by  slcaiu  in  I  lie  Parsons  turbine, 
comjiared  with  that   in  the  De  Laval   turbine,  is  low,  as  it 


FlQ.  1. 


depends  on  tiie  small  difference  of  pressure  on  the  two  sides 
of  a  ring  of  blades,  and,  as  this  pressure  difference  can  be 
made  very  small,  depending,  as  it  does,  on  the  number  of  rows 
of  blades,  it  is  possible  to  reduce  the  velocity  of  the  steam, 
and  therefore  the  speed  of  rotation  of  the  wheel,  to  very 
manageable  limits. 

Laval  Turbine. — In  fig.  1  is  shown  a  few  of  the  buckets 
or  blades  B.  These  buckets  are  shrouded  on  the  periphery  to 
jjrevent  the  radial  escape  of  steam  by  centrifugal  force. 

The  diverging  nozzle  is  sho-vvn  at  N;  the  steam  is  wholly 
expanded  in  this  nozzle  down  to  the  pressure  of  exhaust,  and 
nearly  the  whole  of  its  available  heat  energy  converted  into 
kinetic  energy  before  it  is  delivered  on  to  the  blades. 

As  the  velocity  of  ithe  steam  on  leaving  the  nozzle  may  be 
over  4,000  ft.,  or  about  three-quarters  of  a  mile  per  second, 
and  the  perijjheral  velocity  of  the  wheel  should  be  as  nearly 
as  possible  one-half  this  A^elocity  in  ordor  to  secure  high 
efficiency,  it  will  easily  be  understood  that  the  strength  of  tlie 
material  used  in  making  the  wheels  and  blades  limits  this 
.speed,  and  consequently  the  efficiency  of  the  machine. 

These  very  high  speeds  necessitate  very  special  care  to  be 
given  to  the  construction  and  the  balancing  of  the  revolving 
p;irts;  and,  as  they  cannot  be  absolutely  balanced,  De  Laval, 
to  mitigate  as  far  as  possible  the  bad  results  of  large  unbalanced 
forces,  very  ingeniously  suspends  the  rotating  disc  on  a  flexible 
shaft,  in  order  that  it  may  revolve  round  its  centre  of  mass 
ii;stead  of  its  geometric  centre  if  the  two  happen  not  to  coincide. 

The  high  velocities  of  revolution  make  it  impossible  to  use 
this  tyjje  of  turbine  to  drive  machinery  or  generators  direct, 
and  special  spiral  gearing  has  been  introduced  to  reduce  the 
speed  of  the  driven  mechanism  to  more  manageable  limits. 
The  reduction  is  generally  about  ten  to  one. 


Fm.  2.— Parsons  Flexible  Bearing. 

The  turbine  is  governed  by  a  well-devised  centrifugal  governor, 
acting  on  a  throttle  valve,  and  in  some  cases  by  closing  or 
opening  the  valves  controlling  the  admission  of  steam  to  the 
nozzles. 

The  Ihitmn  Tiiihini'. — The  Rateau  turbine  is  of  the  com- 
pound multi-cellular  type,  but  differs  from  the  Parsons  in  that 
each  row  of  revolving  blades  is  enclosed  in  a  separte  compart-- 
ment.  The  rotor  consists  of  a  large  number  of  discs  made  of 
thin  polished  steel  plates,  flanged  on  the  outer  periphery. 
These  discs  are  firmly  fixed  to  the  spindle,  and  the  buckets  or 
blades  are  made  of  steel  and  riveted  to  the  flange  of  the  disc 
mentioned  above.  The  fixed  or  guide  blades  ars  secured  to 
circular  diaphragms,  which  fit  (into  circumferential  grooves 
cut  on  the  inner  circumference  of  the  cylinder  or  casing. 

These  diaphragms  divide  the  turbine  into  a  number  of  cells, 
in  each  of  whicli  works  one  revolving  disc.  The  diaphragms 
are  fitted  with  bushes,  through  which  "the  turbine  spindle  passes. 
The  bearings  are  usually  outside  the  casing,  and  a  gland  of 
special  design  prevents  leakage  from  the  end  of  the  spindle 
which  projects  from  the  casing.  The  turbine  is  governed  by 
an  ordinary  centrifugal  governor  and  throttle  valve. 

One  advantage  of  this  cellular  type  of  construction  is  that 
the  revolving  disc  can  be  made  with  rather  more  clearance 
than  is  the  case  in  the  Parsons  turbine;  but,  on  the  other 
hand,  the  arrangement  is  not  so  accessible. 
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The  diaphragms  have  to  be  made  in  halves,  and  well  fitted 
together  to  prevent  leakage,  and  the  viscous  frictional  losses 
must  be  considerably  greater  than  in  the  Parso'is  turbine. 

As  each  of  the  rotating  discs  revolves  in  an  enclosed  chamber, 
surrounded  by  steam  of  uniform  pressure,  the  arrangement  is 
balanced,  and  no  balancing  pistons  ari  required. 

The  Parsons  Turhinv. — The  Parsons  modern  steam  turbine 
consists  primarily  of  a  casing,  which  carries  a  number  of 
stationary  guide  blades,  and  the  rotor  or  spindle,  which  carries 
the  moving  blades. 

The  rotor  is  carried  by  two  main  bearings,  which  are 
the  only  portions  of  the  turbine  proper  subject  to  mechanical 
friction. 

Fig.  2  shows  the  type  of  bearing  used  in  the  smaller  turbines 
up  to  about  500  kilowatt  otitput.  It  is  formed  of  a  solid  gun 
metal  bush  B,  in  which  the  spindle  of  tlie  rotor  revolves.  The 
bush  is  made  with  a  solid  collar  at  one  end  and  a  loose  collar 
at  the  other.  Between  these  collars  and  surrounding  the  bush 
are  three  tubes,  T,  Tl,  T2.  Small  clearances  are  allowed 
between  the  outside  of  the  bush  and  the  inside  of  the  first  tube. 


Fio.  3  — Thrust  Block  for  Parsons  Turbine. 

and  between  the  outside  and  inside  surfaces  of  the  tubes  them- 
selves. These  small  clearance  spaces  are  arranged  so  that  oil 
can  be  forced  into  tbem.  A  flexible  bearing  is  thus  obtained, 
v/hich  allows  the  rotating  mass  to  take  up  its  natural  centre 
line  of  revolution,  and  the  viscous  friction  of  the  oil  in  the 
clearance  spaces  helps  to  damp  any  vibration  set  up  by  small 
inaccuracies  in  balance.  The  lug  L  prevents  the  bush  turning 
with  the  spindle. 

In  the  larger  sizes  of  turbine,  where  the  speed  of  rotation  is 
lower,  an  ordinary  split  bearing,  lined  with  white  metal,  is 
used. 

The  casing  is  divided  into  three  main  portions,  which  may, 
for  convenience,  be  referred  to  as  the  high  pressure,  intermediate 
pressure,  and  low  pressure  cylinders.  Each  of  these  is  again 
divided  into  two  or  more  stages  of  increasing  diameter. 

The  stages,  the  cylinders,  and  also  the  areas  of  the  passages 
through  the  blades,  are  proportioned  so  as  to  deal  in  an 
efficient  manner  with  the  steam  as  it  passes  through  tlie  turbine 
in  its  continuously  expanding  course  from  the  steam  inlet  to 
the  exhaust  end. 

Steam  enters  through  a  regulating  valve  into  a  circular 
chamber.  It  first  passes  through  a  ring  of  fi.ied  guide  blades, 
which  direct  its  path,  so  that  on  leaving  them  it  glides  on  to 
the  entrance  sides  of  the  moving  blades  absolutely  without 
shock. 

The  moving  blades,  again,  are  so  fashioned  that  the  steam 
will  flow  without  shock  into  the  entrance  opening  of  the  next 


Fn.  4. — Passage  of  Steam  through  Parsons  Turbine. 

row  of  fixed  guide  blades  until  it  is  discharged  at  the  exhaust 
end  after  having  been  expanded  down  to  the  pressure  of 
exhaust,  and  issues  into  the  exhaust  chamber  from  the  last  row 
of  moving  blades  without  drop  in  pressure. 


The  difference  of  pressure  on  the  two  sides  of  the  moving 
blades  already  mentioned  produce  an  end  tluust  in  tlie  rotor. 

To  balance  tliis  end  tluust  there  are  three  dummy  pistons 
on  the  rotor;  circumferential  grooves  arc  cut  in  these  pistons, 
into  which,  corresponding  brass  rings  fixed  to  the  casing  engage. 
The  sides  of  the  grooves  and  of  the  rings  are  ground  up  face 
to  face,  so  as  to  prevent  leakage  of  any  but  very  small  qvuuiti- 
ties  of  steam. 

The  first  and  smallest  balance  piston  balances  the  end  pres- 
sure of  the  high  pres.iure,  the  second  that  of  the  intermediate, 
and  the  third  that  of  the  low  pressure  cylinder. 

To  keep  the  moving  blades  always  in  correct  relative  position 
to  the  guide  blades,  and  also  to  take  up  any  small  unbalanced 
force,  a  thrust  block  is  supplied,  shown  in  detail  in  fig.  3.  It 
is  divided  horizontally;  tlic  lower  half  is  fixed,  and  the  left- 
hand  faces  of  the  tiirust  collars  on  the  spindle  bear  against 
the  right  faces  of  this  lower  block;  the  upper  block  can  be  set 
to  the  left,  so  that  the  rig-l  t-haud  faces  of  the  collars  bear 
against  the  left  faces  of  the  upper  block;  the  rotor  is  thus 
prevented  from  moving  either  way. 

By  a  simple  device  air  leakage  into  the  spaces  subject  to 
vacuum  is  prevented.  When  the  turbine  is  worked  non-con- 
densing steam,  which  may  have  a  tendency  to  leak  past  the 
glands  into  the  engine-room,  is  drawn  off  by  means  of  a  small 
ejector. 

The  double-beat  regulating  valve  is  attached  to  the  piston  of 
a  steam  relay  cylinder,  which  is  continuously  supplied  with  a 
small  amount  of  throttled  steam  (»n  the  underside  of  its  piston. 

A  strong  spiral  spring  on  the  upper  side  of  the  piston  tends 
to  keef)  the  valve  down  on  its  seat  against  the  upward  pressure 
of  the  steam  on  the  underside  of  the  piston. 


Angle,  fy 
Fig.  5. — Blade  Efficiency  Curve. 

The  small  piston  valve  of  the  steam  relay  controls  the  exhaust 
of  this  cylinder.  When  the  relay  opens  to  exhaust  the  steam 
lii'der  the  piston  is  free  to  escape,  and  the  spring  can  close 
the  double-beat  valve.  When  the  exhaust  is  throttled  or  closed 
by  the  piston  valve  the  steam  pressure  overcomos  the  push 
of  the  spriug,  and  the  valve  is  lifted. 

The  relay  piston  valve  receives  an  intermittent  reciprocating 
motion  from  a  cam  on  the  reduced  motion  shaft. 

The  position  of  the  relay  piston  valve  in  relation  to  its 
exhaust  port  passage  is  controlled  by  an  ordinary  centrifugal 
spring  governor  in  siich  a  way  that  at  light  loads  and  at  no 
load  the  exhaust  is  more  fully  open  than  at  the  higher  loads, 
and  consequently  the  regulating  valve  is  open  to  steam  for 
shorted  periods  at  the  lighter  than  at  the  heavier  loads.  At 
full  and  overload  the  valve  is  almost  continuously  full  open. 

One  advantage  of  the  reciprocating  motion  given  to  the 
valve  and  gear  is  that  the  whole  of  the  governing  mechanism 
is  always  on  the  go,  a)id  is  therefore  ever  ready  to  respond  to 
even  the  slightest  changes  in  the  load. 

.Vlthough  at  first  sight  this  gear  may  seem  to  be  of  the 
cut-off  type,  an  examination  of  the  curves  of  total  water  con- 
sumption show  that  these  follow  the  Willans  straight  line  law, 
which  is  the  characteristic  of  throttle-governed  engines. 

A  second  governor,  exactly  similar  to  the  first,  controls  a 
second  double-beat   emergency  valve,  which  only  comes  into 
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play  if,  perfliance,  the  main  "ovonior  fails  to  act.  Tlic  eiiu'i- 
gency  valve  can  also  be  controlled  by  hand. 

The  throttled  steam  mentioned  above,  which  works  the  steam 
relay  cylinder,  is  used  after  e.xhaust  from  this  cylinder  to 
supply  the  spindle  glands  with  the  steam  necessary  to  prevent 
tiU-  leakage  into  the  vacuum  chambers. 

The  crank  shaft  is  driven  by  worm-reducing  gear.  It  drives, 
as  well  as  the  cam  already  i>icutio)ied,  the  two  governors  t)y 
means  of  bevel  gears,  and  also  the  oil  pump  which  supplies 
oil  under  pressure  to  the  two  main  bearings  of  tin  tuvlnne  and 
also  to  those  of  the  generator. 

There  are  only  two  bearings  in  the  turbine  which  have  to 
take  the  weight  of  the  rotor^  but  these  are  not  subject  to  the 
pounding  stresses  which  the  main  bearings  of  reciprocating 
engines  have  to  withstand. 

The  weigh!  of  the  rotor  of  a  1,000  kilowatt  turbine  is  about 
G,.3001b.,  and  is  distributed  in  the  proportion  of  about  2,8301b. 
on  the  bearing  at  the  steam  end,  and  3,470  lb.  on  the  other; 
this  gives  a  pressure  per  square  iucli  on  the  area  of  the  bearing 
(taking  the  area  as  length  by  diameter)  of  38-5  lb.  on  the  iirst 
and  46'.5  lb.  on  the  second,  or  a  mean  of  42  lb. 

The  surface  velocity  of  the  journal  varies  from  about  1,950 
to  2,350  ft.  per  minute,  or  a  nrean  of  2,150  ft. 

Multiplying  mean  surface  speed  per  minute  by  mean  pressure 
on  bearings  or  2,150  by  42,  we  get  the  figure  90,300.  It  is 
interesting  to  compare  these  figures  with  the  corresponding 
ones  obtained  in  high-speed  reciprocating  engine  work;  i^ressure 
per  square  inch  on  main  bearings  1601b.,  surface  speed  575  ft. 
per  minute,  product  of  these  two  figures  92,000,  or  approxi- 
mately the  same  as  in  the  turbine. 


Ancle  /3 

Kio  6.— Bl.icie  Efficiency  Curve 


There  is  an  expansion  pipe  joining  the  exhaust  of  the  turbine 
to  the  condenser;  is  made  as  flexible  as  possible,  so  that  the 
cylinder  shall  not  be  distorted  by  its  connection  to  the  con- 
densed or  the  exhaust  pipe. 

The  method  of  securing  th?  blades  in  the  rotor  and  the 
cylinder  is  effective  and  cheap.  The  blades  are  drawn  to  the 
correct  section  from  a  special  mixture  of  brass,  or  from  copper, 
in  lengths  of  12  to  15  ft.,  and  are  cut  to  the  required  length. 
Grooves  about  ^  in.  deep  are  turned  circumferentially  on  the 
outer  surfaces  of  the  rotor,  and  oji  the  inner  surfaces  of  the 
cylinder.  The  l)lades,  after  beiug  cut  to  the  correct  length, 
are  placed  in  the  grooves  in  a  radial  direction.  The  width  of 
the  grooves  is  regulated,  so  that  when  the  blades  are  in  place 
they  take  up  their  correct  anffular  position  relatively  to  the 
c'.xis  of  rotation.  Caulking  pieces  of  soft  drawn  V)rass  and  of  a 
length  e(|ual  to  the  dei)th  of  the  grooves  are  placed  in  the 
groo-es  alternately  witli  the  blades;  first  a  blade,  then  a 
canlkiug  piece,  and  so  i-n,  until  the  row  is  complete.  The 
caulking  ])ieces  are  then  tightly  c.Tulked  home  into  the  grooves 
with  special  tools.  When  finished  the  whole  forms  a  piece  of 
sound  work  very  well  adapted  to  the  function  it  has  to  perform. 

In  some  recent  correspondence  in  the  electrical  papers  much 
was  said  about  the  ripping  out  of  the  blades,  due  to  the  fouling 


ot  the  blades  against  the  cylinder  walls,  or  to  the  blades  beiucr 
drawn  out  of  the  grooves  by  centrifugal  force,  or  to  the  dele" 
terious  action  of  superheated  steam  on  the  metal. 

Blades  have  occasionally  been  ripped  out,  but  accidents  of 
this  nature  to  the  ^urbine  are  probably  of  less  frequent  occur- 
rence thau  are  accidents  to  reciprocating  engines.  There  is 
however,  an  important  difference.  Several  rows  of  blades  may 
be  stripped  from  the  cylinder  or  the  rotor,  or  from  both,  and 
no  l)ad  results  ensue;  the  attendant,  in  fact,  may  not  even  b? 
aware  of  the  accident,  the  principal  effect  of  which  is  a  droii 
in  the  steam  economy  of  the  plant.  The  plant  can  still  he 
run  until  such  time  as  it  can  be  shut  down  for  repairs.  But 
mishaps  do  sometimes  happen  to  reciprocating  engines,  usually 
fraught  with  consequences  more  serious  than  the  stripping  of 
blacles  in  a  turbine  plant.  We  look  upon  the  reciprocating 
engine  nevertheless  as  a  reliable  machine,  and  when  steam  users 
become  ni<u-e  familiar  with  the  turbine  they  will  look  upon  it  as 
a  machine  at  least  as  safe,  and  in  many  cases  more  convenient, 
than  the  ordinary  engine. 

In  all  machines  designed  to  abstract  kinetic  energy  from  a 
moving  mass  in  an  efficient  way,  it  is  most  important  that  the 
mass  should  glide  on  to  that  portion  of  the  machine,  generally 
a  rotating  wheel,  whose  function  it  is  to  absorb  kinetic  energy, 
absolutely  without  shock. 

That  this  may  be  so  in  the  steam  turbines  we  are  consider- 
ing, it  is  necessary  to  observe  certain  relations  between  the  path 
of  the  steam  and  the  angles  of  the  blades,  and  also  between 
the  velocity  of  the  steam  and  the  speed  of  the  blades. 

In  fig.  4,  G,  Gl  represent  two  liugs  of  fixed  guide  blades 
M  one  ring  of  moving  blades  of  a  turbine.  The  arrow  indicates 
the  direction  of  motion  of  the  moving  blades.  The  line  V 
represents  the  absolute  velocity  of  the  steam  on  leaving  the 
guide-blade  G,  and  the  angle  a  indicates  the  direction  into  which 
the  steam  is  guided  by  these  blades  in  relation  to  the  line  XX 
parallel  to  the  plane  of  rotation  of  the  moving  blades;  d  the 
angle  the  side  of  the  moving  blade  at  entrance  makes  with  XX, 
and  (S  the  angle  between  the  sides  of  the  moving  blade  at  exit 
and  the  line  XX. 

An  important  relation  is  that  between  the  absolute  velocity 
V  of  the  steam  before  it  enters  the  moving  blades  and  the 
speed  of  the  moving  blades  themselves.  This  latter  is  always 
a  fraction  of  V,  and,  generally,  the  larger  this  fraction  the 
higher  the  efficiency  of  the  turbine. 

■  In  practice  the  velocity  of  the  moving  blades  is  often  one- 
half  of  the  absolute  velocity  of  the  steam. 

The  angle  a,  the  absolute  velocity  of  the  steam  and  the  speed 
of  the  blades  having-  been  fixed,  the  entrance  angle  6  of  the 
moving  blades  must  be  formed  so  that  the  resultant  path  of 
the  steam  obtained  by  ciunbining  absolute  velocity  with  speed 
of  blades  shall  be  parallel  to  the  surface  of  the  moving  blades 
at  entrance. 

The  stcim  will  now  flow  along  and  parallel  to  the  surface 
of  the  blade  until  it  reaches  the  point  of  exit,  making  with 
the  line  XX  the  angle  /?  . 

If  free  to  choose, this  angle  we  will  naturally  make  it  so  ai 
to  give  as  high  an  efficiency  as  pra-?ticable. 

This  angle,  however,  once  fixed,  the  ajigle  4>  must  be  con- 
structed so  that  the  resultant  path  of  the  steam,  obtained  by 
combining  the  velocity  of  the  steam  at  exit  relatively  to  the 
blades  with  the  speecl  of  the  blades,  shall  be  parallel  to  the 
surface  of  the  fixed  guide  blades  at  entrance. 

The  shape  of  the  curved  portion  of  the  blade  between  the 
inlet  and  outlet  surfaces  is  not  of  much  importance,  provided 
it  is  smooth  and  takes  the  steam  from  one  side  to  the  other 
by  a  short  and  easy  path. 

The  curves  shown  in  figs.  5  and  6  give  the  theoretical 
efficiencies,  not  taking  into  account  losses  due  to  friction,  to 
be  expected  from  turbine  blades  with  different  angles  of  entrance 
and  of  exit. 

The  vertical  ordinates  represent  percentage  efficiency,  the 
liorizontol  represent  the  angle  of  exit  fi  of  the  moving  blade. 

Each  curve  is  drawn  on  the  assumption  that  the  angle  a  is 
constant,  and  the  angle  itself  is  marked  on  the  curve,  but  the 
/3  varies  from  15  deg.  to  90  deg. 

All  the  curves  on  fig.  5  are  drawn  assuming  the  relation 


absolute  velocity  steam 
velocity  blades 


^  ,  those  on  fig.  ^  —  J 


It  will  be  seen  that  there  is  a  large  range  of  choice  in  speeds  and 
angles,  but  that,  on  the  whole, 

velocity  steam  _  2 
velocity  blades  1 

is  the  best,  although  when  this  ratio  is  even  ^,  by  making  careful  choice 

of  angles,  fairly  good  results  may  be  expected. 
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STEAM  TURBINE  EFFICIENCY. 

If  further  evidence  were  wanted  to  show  the  growth  and 
popularity  of  the  steam  turbine  for  marine  propulsion,  quite 
apart  from  the  position  that  that  motor  has  taken  for  general 
power  purposes,  the  licenses  that  have  been  granted  to  firms 
long  associated  with  the  construction  of  high-class  marine 
engines  can  be  taken  as  proof  that  absolute  confidence  has 
now  been  established  with  regard  to  the  advantages  and 
possibilites  of  the  turbine  for  marine  work. 

We  believe  that  the  larger  the  installation  in  which  tlie 
turbine  is  employed  the  greater  will  be  the  comparative 
economy  in  steam  consumption,  judging  from  the  actual 
tests  that  have  been  made  with  turbine  motors  in  use  for 
electrical  power  purposes.  It  appears  that  with  500  k.w. 
turbo-alternators  at  work  at  Blackpool  the  steam  consump- 
tion was  21 '1  to  2 1 '3  lb.  per  k.w.  per  hour,  whereas  with 
1,250  k.w.  machines  the  consumption  was  18-22  per  k.w.  per 
hour,  and  on  a  1,500  k.w.  plant  at  the  Wallsend  Power 
Station  the  consumption  was  181b.  of  steam  per  k.w.  per 
hour.  This  low  consumption  of  steam  has  been  reduced  on 
a  1,000  k.w.  set  working  at  Newcastle  running  at  10  per 
cent  under  fall  load  wdiere  the  consumption  was  17  "73  lb  per 
k.w.  per  hour 

The  vessels  in  hand  at  the  present  time  which  are  being 
fitted  with  Parsons  turbine  machinery  include  destroyers  of 
7,000  I.H.P.,  a  cruiser  of  9,800  T.H.P.,  three  passenger 
steamers  for  the  Irish  service,  a  passenger  steamer  for 
Australia,  also  two  Atlaatio  liners  for  the  Allan  Line  of 
12,000  tons  register,  one  of  which  is  expected  to  be  running 
in  Aiigust  next. 

From  these  facts  it  will  be  seen  that  the  marine  steam 
turbine  has  practically  entered  into  active  competition  with 
the  ordinary  reciprocating  engine  on  every  type  of  vessel. 


BOILER    MAKERS   AND   IRON  SHIPBUILDERS. 

The  monthly  report  of  the  United  Society  of  B  iiler  Makers 
and  Iron  Shipbuilders,  for  January,  contains  very  pertinent 
references  to  the  condition  of  shipbuilding  in  the  United 
Kingdom,  as  against  similar  trades  in  other  countries.  The 
remark  is  made  that  the  condition  of  the  shipl)uilding  trade 
in  America  is  far  from  being  brisk,  many  yards  being  iti  a 
state  of  bankruptcy,  caused  partly  by  the  combine  and 
by  protection.  Germany  is  stated  to  be  under  the  throes  of 
a  commercial  depression  more  acute  than  in  this  couiitr}', 
while  the  condition  of  shipbuilding  in  France  is  so  bad  that 
a  bill  has  been  introduced  into  the  French  Cliamber  of 
Deputies  for  the  opening  of  a  ci'edit  account  to  aid  the 
unemployed  shipyard  workers  of  that  country. 

An  appeal  is  made  to  the  workmen  by  this  official  journal 
of  the  society  to  open  their  eyes  to  that  which  is  existing 
not  only  in  their  own  but  in  other  countries^  tlie  argument 
being  advanced  that  while  English  depression  may  be  acute, 
the  condition  of  other  countries  enjoying  the  benefits  of 
protection  is  very  much  worse. 

Tlie  significant  statement  is  made  that  lal)Our  representa- 
tion must  be  taken  more  seriously  in  hand  than  has  hitherto 
been  the  case. 
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AN   INQUIRY  REGARDING   THE  MARINE 
PROPELLER.* 

By  J.  MiLLEN  Adam. 

An  endeavour  is  made  in  the  followino-  paper  to  concentrate 
attention  on  the  propeller  and  the  finid  which  passes  through 
it,  and  a  conservative  system  in  the  sense  indicated  by  an 
illustration  from  the  art  of  rope  making. 

To  form  the  strands  of  a  hempen  cable  many  yarns  converge 
to  pass  through  a  fixed  block,  from  which  the  resultant  strand 
emerges  a  rotating  cylinder;  on  the  other  hand,  in  laying  a 
wire  rope  it  is  the  wire  spools  which  rotate  within  the  machine, 
while  the  strand  recedes  without  rotation.  The  result,  how- 
ever, is  similar,  all  motion  being  relative.  Incidentally,  it  is 
to  be  noted  for  future  reference  that  the  dynamic  grasp  of  the 
block  on  a  plane  at  right  angles  to  motion  is  essential  to  the 
result. 

For  our  present  purpose,  therefore,  let  us  consider  a  rotating 
column  of  water  and  its  impact  on  the  propeller,  or  vice  versa, 
without  referenc3  to  the  surrounding  element,  or,  in  other 
words,  the  term  "  rotation "  will  be  used  in  its  relation  only 
ti  the  propeller  and  its  column  as  defined,  and  energy  and 
inertia  will  be  used  as  convertible  terms. 

Softie  elementary  observations  are  made  to  explain  the  point 
of  view  of  the  succeeding  inquiry  into  their  re-actions  produced 
in  a  fluid  by  and  upon  a  rotating  screw,  which  may  be  defined 
as  an  instrument  to  produce  axial  acceleration  of  a  homo- 
geneous current  passing  thi-ougli  its  disc,  distinct  from  the 
surrounding  element,  and  to  receive  from  that  acceleration 
corresponding  re-action. 

Much  misconception  and  confusion  of  thought  may  arise  from 
failing  to  discriminate  between  the  substance  of  the  water  and 
its  contained  energy  or  relative  inertia. 

The  theoi-y  that  "  the  action  of  the  propeller  on  the  water  is 
principally  to  accumulate  pressure,  which  has  the  effect  of 
increasing  the  velocity  of  the  race  after  contact  with  the  blade 
surfaces  lias  ceased,"  is  rejected  for  the  following  reasons,  which 
will  be  merely  mentioned,  i;ot  elaborated:  — 

(1)  Ten  atmospheres  on  the  volume  of  a  steam  boiler 

under  test  fails  when  released  to  spill  the  volume  of 
a  pint  measure.  Therefore,  in  free  water,  move- 
ment must  be  simultaneous  with  pressure. 

(2)  Altli(mgh  the  apparent  movement  of  a  body  of  water 

is  relatively  slow,  the  transmission  of  energy  by 
impact,  through  water,  may  be  instantaneous.  Such 
impact  is  probably   conveyed  to  the  nearest  free 
surface,    and    there    dissipated    in    vibratory  or 
undulating  motion,  and  partly  in  the  production 
of  heat — e.g.,  the  difference  between  the  air  on  the 
jiressure  side  and  on  the  suction  side  of  centrifugal 
fans  is  measurable  by  an  ordinary  thermometer. 
In  a  tank  of  still  water,  having  a  pipe  f r  )m  a  force  pump  some 
distance  under  and  dii'ccted  towards  tlie  surface,  the  surge  due 
to  a  stroke  of  the  pump  piston,  however  sharp,  will  not  disturb 
the  surface  for  a  measurabls  time,  but  tap  the  outside  of  the 
tank  with  a  hammer,  and  instantly,  in  places  over  the  whole 
surface,  the  light  will  be  seen  to  shimmer. 

The  Helical  Schew  Propellee. 

The  last-named  fact  indicates  «  thin  and  shai-p-edged  blade 
to  avoid  loss  by  percussion,  as  the  t'ngidar  velocity  of  tip  is 
frequently  about  100  ft.  per  second.  Given  a  blade  of  proper 
form,  the  water  would  never  be  called  upon  to  follow  up  that 
angular  velocity,  but  only  the  axial  velocity  of  acceleration  of 
the  stream,  which  velocity  seldom  exceeds  6  ft.  per  second  ;t  so 
tliat  unless  a  powerful  centrifugal  pump  action  exists  no  cavita- 
tion should  occur  in  practice. 

No  propulsive  power  can  be  expended  on  the  so-called  "race," 
forward  of  the  propeller,  as  water  is  supplied  in  full  measure, 
and  therefore  in  full  weight  by  gravitation,  and  the  instant 
such  is  not  supplied  there  occurs  rupture  of  the  column.  In 
this  respect,  and  perhaps  in  this  only,  docs  the  behaviour  of 
water  in  relation  to  a  propeller  differ  from  air,  which,  within 
a  suction  pipe,  rarifios  as  it  approaches,  the  speed  gradually 
increasing  to  cany  the  same  mass  within  the  time.  The  whole 
mass  of  water  contained  in  a  pipe  of  given  section  must  take 
simultaneous  acceleration,  and  to  depict  the  natural  movement 
the  area  of  the  cylinder  F'^  fig.  1,  afterwards  described,  would 
be  constricted  slightly  just  above  the  propeller. 

Let  a  piston,  fig.  1,  lift  water  from  P  to  Q,  it  is  evident  that 
the  whole  work  is  represented  by  the  weight  of  the  column 
P  Q,  expressed  in  terms  of  speed.  There  is  no  work  done  by 
the  piston  upon  the  feed  column  F,  whose  pressure  upon  the 
underside  of  th°  piston  ia  not  less,  and  is  opposite  to,  the 
atmospheric  pressure  upon  the  surfac3  within  the  cylinder  at 

*  A  paper  read  before  the  Institution  of  Engineers  and  Shipbuilders  in  Scotland. 

t  30  knots  =  56  ft.  per  second,  of  which  about  10  per  cent  is  momentarily  con- 
tributed by  the  screw,  viz.,  what  is  called  slip. 


Q.  In  eveat  of  the  pipe  F  being  obstraeted,  and  failing  to 
supply  a  column  of  sufficient  speed  or  height,  then  will  the 
work  of  the  piston  be  instantly  increased  by  the  whole  atmo- 
spheric pressure  acting  on  Q,  and  uncompensated  at  F  save  by 
the  elastic  pressure  of  the  vapoTvr  of  water  at  the  given  tempera- 
ture.   This  is  the  casa  of  cavitation. 

Since  this  pap-M-  was  handed  to  the  secretary,  the  writer  has 
seen,  by  courtesy  of  the  latter,  an  article  published  in  "  Traction 
and  Transmission,"  part  30,  which  explains  the  manner  of 
producing  the  veiy  interesting  and  beautiful  photographs  and 
the  cavitation  effects  therein  depicted,  which  illustrations  were 
first  published  in  the  Transactions  of  this  Institution  three 


years  ago  (Vol.  44,  plate  4)  in  connection  vidth  Hon.  C.  A. 
Parsons'  paper  on  the  steam  turbine.  These  explanations  go 
to  show  that  these  photographs  depict  what  does  not  occur  in 
marine  practice. 

Mr.  Dunell,  tlie  writer  of  that  article,  says:  "Mr.  Parsons, 
in  order  to  get  certain  data  on  the  subject,  made  some  very 
interesting  and  ingenious  experiments.  Model  screws,  which 
were  made  to  revolve  with  great  rapidity,  were  placed  in  a  bath 
of  water  brought  to  a  temperature  just  short  of  boiling  point. 
The  immersion  of  the  screw  w;,s  pi'oportionate  to  that  of  an 
actual  working  screw  propi'ller.  The  ratio  of  depth  beneath 
the  surface  of  the  water  was  a  necessary  factor  in  the  experi- 
ment. ...  A  close  resemblance  in  these  respects  to  the 
actual  working  conditions  of  the  screw  being  thus  obtained, Mr. 
Parsons  proceeded  to  show  the  ]>henomenon  that  occurred." 

Regarding  this  revelation,  three  obsei'vations  may  be  made: 
(1)  Although  a  propeller  is  occasionally  required  to  start  from 
lest,  its  real  work  cannot  be  imitated  by  creating  a  current  in 
still  water.  (2)  The  true  hydraulic  effect  could  not  be  studied 
with  a  ratio  of  depth  beneath  the  surface  unless  the  factor 
taken  were  the  angular  velocity.  It  is  improbable  that  this 
is  the  ratio  meant,  and  the  point  ceases  to  be  of  any  real  con- 


p 


A 

sequence  in  view  of  the  fact  (.3)  that  the  experiments  were  made 
at  such  a  temperature  that  the  elastic  pressure  of  the  water 
vapour  entirely  neutralised  the  atmospheric  pressui-e  equivalent 
to  30  ft.  immersion. 

It  may  be  assumed  that  all  attempts  had  failed  to  produce 
cavitation  of  that  kind  in  cold  water. 

A  high  authority  on  the  marine  propeller  has  said,  in  dis- 
cussing" the  value  of  blades  having  gaining  pitch:  "It  is 
probable  that  the  water  will  look  after  this  for  itself,  and  will 
refuse  to  be  accelerated  suddenly;  and  all  that  is  required  of 
the  screu-  is  that  its  surface  shall  accommodate  itself  to  the 
rate  of  the  flow  through  it,  which  rate  is  determined  by  the 
mean  pitch  of  the  screw  surface.    AVhat  the  variation  on  each 
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side  of  the  mean  should  be  is  very  diiRcult  to  say,  as  it  has 
not  yet  been  determined  at  what  distance  ahead  of  the  screw 
acceleration  of  the  water  commences,  or  at  what  distance  astern 
it  is  completed,  and  the  full  velocity  of  the  race  attained." 

The  above  rather  confusing-  quotation — part  of  which  has  been 
italicised  by  the  present  writer — clearly  indicates  the  difficulty 
of  lucid  reasoning  upon  the  screw  propeller.  It  is  not  an 
instrument  of  precision  but  only  of  apf)roximations. 

The  italicised  dictum  might  read:  "The  water  is  compi'Ucd 
to  look  after  this  for  itself  in  refusing  to  be  accelerated  suddenly, 
for  all  that  the  helical  screw  is  caiJable  of  is  that  its  surface 
shall  approximate  to  the  mean  rate  of  the  flow,"  etc. 

These  approximations  will  be  more  fully  referred  to  later. 

The  usually  accepted  diagram  of  the  vena  contracta  type  of 
race,  fig.  2 — which  is  taken  from  a  standard  work — is  much 
exaggerated,  for  the  difference  between  the  feed  and  the  effluent 
cannot  exceed  the  projwrticn  of  a  10  in.  to  a  9  in.  pipe.  What 
is  of  more  importance  is  that  it  appears  to  be  quite  wrong  in 
indicating  a  definite  axial  acceleration  of  the  raje  for«'ard  of  the 
propeller.  Hydraulic  pressure  bears  equally  in  every  direction, 
and  therefore  the  entire  forward  hemisphere  is  moved  to  con- 
tribute to  the  zone  of  reduced  pressure,  as  shown  in  fig.  3;  and, 
taking  the  converse  analogy  of  the  action  of  a  mushroom  valve 
in  which  the  area  of  a  pipe  is  vented  by  a  periphal  opening 
one-fourth  of  its  diameter,  the  bulk  of  the  extra  water  recjuired 
would  naturally  be  supplied  by  inflow  on  the  25lane  of  the  disc. 
A  fiame  test  with  the  model  on  the  table  illustrates  this  move- 
ment very  clearly — this  propeller  creating  no  radial  dispersion — 
radial  dispersion  might  be  exjjected  to  counteract  tliis  move- 
ment, and  ultimately  cause  cavitation  by  restricting  the  natural 
supply,  but  such  cavitation  woiild  not  start  at  the  tips,  as 
indicated  by  Mr.  Parsons'  photogra2>hs. 

A  screw  rotating  in  running  water  without  gripping  it,  is 
analagous  to  a  disc  rotating  in  still  water,  or  to  our  piston  in 
fig.  1  standing  idle. 

If  the  evolution  be  followed,  then  the  piston  might  be  raised, 
and  its  work  accomplished  by  making  a  screw  thread  on  the 


piston  rod  and  rotating  it  in  a  fixed  nut,  arid  similarly  the  same 
work  might  be  done  by  modifying  the  piston  itself  into  a  screw. 
The  latter  form  would  be  ai^propriate  in  the  case  illustrated 
to  the  right  of  the  figure,  where  it  is  required,  not  to  raise 

p 

still  water,  but  to  accelerate  a  stream.      Let  p-j    bave  head 

■sufficient  to  yield  100  gallons  per  minute  by  gravitation,  the 
screw  piston  being  independently  rotated  at  100  revolutions  per 
minute  without  "  grip,"  neither  impelling  nor  retarding.  If 
increase  in  delivery  be  recjiuired,  then  a  screw  of  10  per  cent 
coarser  pitch  might  be  chosen,  with  109  gallons  as  the  result, 
one  gallon  being  lost  by  leakage  or  true  slip  of  the  water. 
The  10  per  cent  extra  pitch — not  the  full  pitch  of  the  screw — • 
is  thus  seen  to  represent  the  stroke  of  our  typical  piston,  and 
it  includes  a  variable  allowance  for  slip.  Again,  if  it  is  required 
instead  of  increasing  the  c^uautity,  to  raise  100  gallons  of  water 
to  a  level  10  units  higher,  Q',  the  first  propeller  might  now  be 
appropriate  with  101  revolutions  per  minute,  the  reduction  of 
the  head  and  the  e.vtra  revolution  providing  the  necessary  angle 
of  incidence  to  perform  the  work,  P'  Q',  as  before.  The 
screw  is  therefore  a  piston,  whose  stroke  or  lift  is  not  described 
by  its  "pitch"  P,  but  by  the  subtense  of  the  angle  P  O  Q, 
its  angle  of  incidence  in  fig.  4.  As  already  noted,  there  is 
leakage  or  slip  of  the  water  escaping  between  the  blades  and 
otherwise,  the  screw  being  like  the  piston,  really  intermittent 
in  action  blade  by  blade.  The  analogous  losses  in  the  case  of 
the  piston  are  in  two  directions — the  loss  on  the  return  stroke 
and  that  due  to  leakage  through  the  piston  rings.  "  Grip," 
therefore,  cannot  be  wholly  dissociated  in  fact  from  its  attendant 
slip,  but  the  distinction  between  grip  and  slip  should  never 
be  lost  sight  of  mentally. 

The  problem  of  the  propeller  to  the  marine  engineer  is— 
ha\Tlng  fixed  a  type — to  determine  in  each  case  a  relationship 
of  speed,  diameter,  pitch,  and  surface  best  suited  to  minimise 
leakage  through  and  around  the  propeller. 


The  primary  aim  of  the  present  paper  is  to  inquire  whether 
the  existing  type  is  well  calculated  to  make  this  problem  easy, 
or  this  object  attainable,  and  to  propose  an  improved  type,  for 
I'easons  given  in  the  text. 

Applied  to  a  ship,  the  difi'eronoe  between  the  travel  of  the 
screw  in  relation  to  tlie  wake  in  which  the  propeller  is  found 
and  the  speed  of  the  ship,  provides  the  angle  of  incidence, 
P  O  Q,  fig.  4,  without  which  no  energy  would  be  usefully 
employed.  /Let  a  ship  be  towed  at  a  uniform  spe'^d,  having 
her  screw  rotated — without  gripping  the  water  either  to  propel 
or  retard — by  a  motor  designed  for  constant  speed  at  any 
power.  If  the  tow  rope  be  cast  off,  her  speed  will  fall  away 
until  the  angle  of  incidence  on  the  propeller  blades  dcvelojjs 
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just  euougli  resistance  to  drive  her  at  a  uniform  speed  some- 
what less  than  the  first.  The  term  slip,  applied  to  the  quantity 
so  defined,  tends  to  mislead.  That  quantity  might  more  aptly 
1)6  called  "  grip,"  which  includes,  as  wo  have  seen,  a  percentage 
of  leakage.  When  a  ship  is  retarded  by  head  winds  this  angle 
may  become  excessive,  with  leakage  to  correspond,  and  to  run 
the  propeller  more  slowly  would  actually  increase  its  efficiency. 
Thei'e  is  to  be  determined  then  for  every  screw  a  highest 
efficiency  angle  of  mean  incidence,  irrespective  of  its  gross  pitch, 
and  experimental  research  devoted  to  this  narrow  field  would 
yield  valuable  results.  In  the  helical  screw  the  whole  "  grip  " 
is  taken  immediately  by  the  leading  edge,  where  the  particles 
in  proximity  to  the  face  are  retarded  and  robbed  of  all  relative 
kinetic  energy  before  being  shed  from  the  following  edge.  In 
his  paper  on  "  Ship  Resistance,"  Mr.  R.  E.  Froude  has  described 
this  action,  although  not  in  the  same  connection.  This  inert 
fluid,  accumulating  to  some  extent,  would  give  the  effect  of  a 
coarser  pitch  to  the  active  steam,  by  producing  practically  a 
false  re-active  surface.  If  this  be  so,  it  would  account  for 
so-called  negative  slip.  Observation  of  the  behaviour  of  water 
towards  a  boulder  in  mid  stream  will  show  that  the  actual  work 
of  getting  past  the  obstruction  is  at  a  definite  small  distance 
from  the  stone.  A  small  pebble  seems  to  make  a  bigger 
relative  disturbance  than  a  larger  one.    The  absolute  thickness 


of  inert  fluid  does  not  vary  much,;and,  by  inference,  any  vai'ia- 
tion  in  pitch  so  caused  would  he  more  pronounced  on  a  model, 
or  near  the  tips,  or  over  a  finely-pitched  propeller. 

Ha\-ing  noted  some  of  the  phyMcal  features  involved,  we 
may  now  consider  the  geometry  of  the  screw  propeller  in 
relation  thereto. 

A  particle  or  mass  escaping  from  the  impact  of  a  narrow, 
inclined  vane,  moving  uniformly  in  a  straight  line  at  right 
angles  to  its  length,  will  take,  according  to  Newton's  second 
law,  a  straight  line  with  a  direction  due  to  the  angle  of  incidence 
in  relation  to  its  movement  before  contact,  the  change  indicating 
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the  resultant  direction  of  the  oblique  force.  The  change  is 
opposed  by  resistances  which  may  bo  : resolved  into  two  com- 
ponent forces.  A,  tig.  4,  at  right  angles  to  the  iiath  of  the 
vane,  represented  in  re-actio)i  Ijy  deflection  (or  effective  work 
for  our  present  jjuipose),  and  B  parallel  to  the  path  represented 
by  inertia,  or  what  has  been  erroneously  called  useless  resist- 
ance. By  taking  account  of  the  length  of  the  vane  a  conception 
niig'ht  be  formed  of  two  planes  df  force  charactei ised  as  above, 
constant  in  magnitude  and  dirv'ction. 

Pig.  5  is  an  attempt  at  a  delineatioji  of  this  extended  figure 
of  forces  in  perspective,  the  tip  of  the  vane  being  depicted  as 
leceding  at  an  angle  of  45  deg.  from  the  plane  of  the  paper. 
This  is  m.'iely  to  connect  tJie  idea  to  fig.  6,  whore  the  vane 
is  shown  inclined  edgewise  at  45  deg.  Let  the  vane  be  pivoted 
on  one  end,  and  the  fre?  end  moved  through  an  arc,  the  com- 
ponent plane  A  now  lies  parallel  to  the  axis  of  lotation  and 
2)erpendicular  to  the  plane  of  the  diagram,  and  the  component 
B  now  becomes  a  system  of  tangential  forces  of  magnitude, 
falling  to  nil  at  the  axis.  The  simple  system  of  A  and  B 
resistances  fails  to  satisfy  the  conditions,  and  a  new  component, 
D,  fig.  7,  in  the  same  plane  as  B,  is  introduced,  for,  to  compel 
a  mass  to  describe  a  curved  path,  C,  it  must  be  acted  on  by  a 
force  directed  towards  the  centre  of  the  curvature.  If  this 
resistance,  D,  is  ^supplied  by  jnatter  cjutside  the  sy.stem  as 
defined,  then  is  energy  being  expended  beyond  the  re-active 
column,  and  therefore  wasted  so  far  as  propulsion  is  concerned, 
whereas  no  power  woijld  be  absorbed  by  this  necessary  centri- 
petal component  were  it  contained  within  the  system  ;  if,  in 
other  words,  the  form  of  the  prujjcller  itself  supplied  it.  Such 
a  vane,  however,  does  not  form  a  segment  of  a  screw  :  to  make 
it  so  it  must  Tbe  twisted,  fig.  7,  in  such  a  manner  that  every 
angle  of  incidence  from  root  to  tip  shall  be  so  co-related  to  its 
radius  as  to  form  a  consistent  pitch.  This  twisting  further 
modifies  the  diagram  of  forces,  and  increases  the  magnitude  of 
the  i  component  D,  because  every  arc  traversing  the  surface  of 


only  as  indicating  work  already  done,  and  the  turbulent  wake 
is  an  evidence  of  misdirected  energy. 

In  the  discussion  of  one  of  last  year's  papers,  read  by  Mr. 
Yarrow  before  the  Institution  of  Naval  Architects,  the  follow- 


the  vane  is  now  Ixjunded  liy  an  aii-  of  lesser  gradient,  (itreiiiig 
a  path  of  reduced  resistance.  The  effect  will  be  graphically 
shown  by  figs.  8  and  9.  Fig.  H  is  the  contour  of  an  ordinary 
]nopellcr  blade  ujn.n  a  helix  of  uniform  pitch,  and  fig.  9  is  a 
projected  view  of  the  same.  Let  stream  K  take  a  tangential 
path  across  the  blade,  then  it  is  to  be  proved  that  the  gradient 
is  no  longer  a  straight  line,  but  a  convex  mound  of  rapidly- 
losing  pitch.  In  fig.  10  the  horizontal  base  of  each  rectangle 
is  the  developed  length  of  an  are  of  15  deg.,  and  the  vertical 
.spaces  are  the  axial  travel  of  pitch  advance  within  the  same 
angles  of  rotation,  then  the  jjitfh  angle  of  the  blade,  or  the 
gradient  the  water  lias  to  climli,  is  indicated  by  the  hypo- 
thenuse — a  diagonal  straight  line  passing  thiough  their  inter- 
sections; but  a  tangei't  struck  from  the  first  radial  in  fig.  9,  and 
subtending  the  same  angle,  is  longer  than  the  cniresponding 
arc.  The  dotted  verticals  denote  tlu>  augmented  base,  and 
their  inter-sections  with  the  pitch  lines  define  the  ddtted  convex 
curve  T,  which  graphically  expresses  the  loss  of  resistance  at 
once  resulting-  from  and  inviting  radial  disjjcrsion. 

Mr.  S.  W.  Barnaby  points  out  that  no  dispersal  of  water  is 
visible  in  phos))h()resccnt  sea-i;  liut,  as  has  been  already  stated, 
energy  is  traiismilted  by  concussion  as  surely  as  by  translation, 
:'nd  the  ^phosphorcscenl  visiliility  may  be  limited  to  the  latter 
distuibancc.  Although  the  substance  of  the  watci-  of  the  race 
may  not  disjicrsc  mucii,  ijccanse  there  is  nothing  lo  take  its 
place,  an  instantaneous  dcHection  or  tendency  to  deflect  is  all 
I  hat  must  be  shown  to  jnuve  loss  of  energy,  for  propulsive 
thrust  is  upon  the  i)ro2)eller  face  and  nowhere  else,  and  the 
direction  of  the  resistances  bearing  thereon  is  of  2'i'i™<iry 
importance.    The  behaviour  of  the  water  afterwards  is  notable 


ing  observations  were  made  by  Mr.  Rigg :  "A  curved  propeller 
looks  very  well  theoretically,  but  is  wrong  in  practice;  a  fiat 
blade '.gives  the  better  result  of  the  two;  the  movement  of  a 
stream  of  water  on  the  blade  of  a  screw  propeller  is  not  a 
sliding  action,  but  like  that  of  a  billiard  ball  against  the 
cushion.  It  is  a  j-eflccted  action,  and  the  effect  of  it  is  that  the 
resultajit  pressure  is  always  perpendicular  to  the  surface  of 
the  Wade." 

The  above  has  already  been  answered  by  anticipation. 
Hecalling  the  distinction  between  substance  and  quality,  the 
duty  of  the  projjcller  is  to  alistract  the  energy  and  to  get  rid 
lit  the  water.  Did  water  condense,  as  steam  does  in  the  act  of 
delivering  up  its  energy  to  the  De  Laval  turbine,  the  jiroblem 
would  be  different;  but  .it  subsists,  and  has  to  be  disposed  of, 
and  this  disposal  may  be  accomplished  economically  or  the 
reverse.  This  depends  on  the  shajje  of  the  propeller  blade — 
the  shape  not  of  its  outline,  but  of  its  surface.  In  other  words, 
the  treatment  of  the  water  by  the  propeller  should  not  pre- 
suppose instant  deflection  like  a  billiard  ball,  but  a  gradual 
though  rapid  change  of  momentum  and  direction,  and  an  ideal 
blade  must  in  its  form  follow  the  change  and  bear  with  con- 
stant and  equal  pressure  upon  the  fleeting  fluid  in  transit  .over 
its  surface. 

When  waves  roll  on  sand  or  shelving  rocks  at  low  angles  they 
immediately  break  in  impotent  foam,  but  on  several  places  on 
nuv  coasts,  owing  to  a  different  formation  of  rock,  the  water, 
with  similar jimpulse.  is  deflected  in  an  almost  unbroken  column 
I'igh  into  the  air  at  right  angles  to  the  impulse. 
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A  little  consideration  leads  us  to  dednce  that  the  form  of 
surface  most  favourable  to  the  latter  result  is  a  curve,  fig.  11, 
whose  lower  tangent  is  parallel  to  the  attack,  rising  on  vertical 
( (|ni-distant  ordinates,  whose  successive  lengths  are  as  the  squares 
iif  the  aliscissa;  values,  giving,  in  fact,  equal  acceleration,  at 
right  angles  to  the  force,  in  unit  of  time. 

Attempts  to  adopt  gaining  pitches  have  not  been  successful, 
])r(ibably  because  the  radi.rl  component  D,  fig.  7,  is  thereby 
further  increased,  and  /also  because  an  acceleration,  uniform 
from  tip  to  bos:5,"is  not  possible  in  the  helical  vane,  in  which 
by  construction  the  tip  subtends  a  much  smaller  angle  of 
rotation  than  the  root. 
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This  will  readily  be  seen  with  reference  to  hgs.  8  and  9,  in 
which  the  radii  divide  the  screw  ribband  or  path  into  spaces, 
each  representing  15  deg.  of  rotation.  Now,  in  a  propeller  of 
gaining  pitch,  each  of  these  eqnal  spaces  would  contain  an 
equal  amount  of  gam,  say  i6  in.  If  10  ft.  mean  pitch  were 
required,  let  the  blade  have  a  ijitch  of  10  ft.  on  its  medial  line 
marked  150  deg.  on  the  diagram.  It  would  then  be  10  ft.  6i)i. 
|)itch  at  135  deg.,  and  9ft.  Gin.  pitch  at  165  deg.  Then,  by 
constructiori,  the  stream  line  Iv,  wliicli  comes  into  contact  with 
the  blade  at  175  deg.,  and  leaves  about  125  deg.,  is  accelerated 
from  9  ft.  2  in.  pitch  on  entering,  to  10  ft.  10  in.  pitch  on  leaving, 
viz.,  20 in.  gain  of  pitch;  while  stream  N  would  escajje  with 
but  half  that  gain,  viz.,  10  in.,  as  it  only  gets  contact  at  162  deg., 
;ind  is  discharged  at  138  deg.  Now,  a  chief  object  aimed  at  is 
to  enter  the  water  without  shock,  and  we  can  get  an  approxi- 
mation only  to  that  ideal  here  also  if,  choosing  an  intermediate 
stream,  M  is  to  enter  the  water  witli  precision,  fig.  12,  then  the 
tip  would  not  enter  without  shock,  and,  on  the  otlier  hand, 
near  the  root,  the  blade  would  offer  a  positive  obstruction  to 
the  water  passing  through  the  propeller  where  the  angle  of 
incidence  would  actually  fall  on  the  rever-ie  side  of  the  leading 
edge.  It  is  not  surprising,  therefor 3,  that  the  consensus  of 
opinion  among  practical  men  is  that  a  flat  blade  gives  better 
results. 

It  may  now  be  taken  as  demonstrated,  geometrically  and 
pliysically,  that  non-gaining  pitch  is  an  essential  feature  of 
llic  helical  screw. 

(Tu  he  continued.) 


Thk  Electrical  IPlant  for  the  New  .Vllan  Linbhs. — 
The  British  Electric  Plant  Company  Limited,  of  Alloa,  has 
just  secured  the  order  for  four  generators,  each  of  60  kilowatts, 
for  the  two  tnrbin?  steamers  at  present  being  built  in  Belfast 
and  Glasgow  for  the  .\llan  line.  These  steamers,  which  will 
each  be  of  15,000  tons  disiilacement,  are  the  first  Atlantic 
liners  to  be  driven  by  turbines.  The  lighting  of  each  boat 
will  necessitate  the  etiuivalent  of  4,000  lamps  of  eight  candle 
power,  and  electric  fans  and  motors  for  various  purposes  will 
also  be  installed. 

Makconi  Inteiinational  Marine  Communication  Co. — 
The  report  for  the  year  ended  June  30th  last  has  just  been 
issued.  It  states  that  tlie  chief  efforts  of  the  board  have  been 
directed  towards  obtaining  a  permanent  basis  for  profitablc 
ousiuess  in  the  future,  and  a  very  considerable  further  exten- 
sion of  the  operations  of  the  comj^any  has  resulted.  This 
extension  lias  been  principally  in  connection  with  the  equip- 
ment of  further  ships,  the  coast  stations  mentioned  as  avaihibl? 
for  communication  in  last  year's  report  having  served  fiir  a 
great  part  of  this  increased  shipping  trafWc.  Preparations 
have,  however,  been  made  fo.r  a  wireless  service  on  new  routes 
otlier  than  the  Atlantic,  and  to  this  end  nine  new  coast  stations 
have  already  been  equipped,  and  there  are  on  order  14  further 
coast  stations.  The  opening  of  these  stations  will,  it  is  thought, 
result  in  profitable  contracts  with  lines  of  ships  voyaging  on 
these  routes.  In  particular,  is  mentioned  a  contract  now 
practically  concluded,  relating  to  the  equipment  of  a  whole 
fleet  taking  the  Mediterranean  route.  Other  important  ship 
contracts  are  in  negotiation.  The  stations  which  have  beer 
erected,  or  are  in  course  of  erection,  by  this  company  and  its 
associated  companies,  which  include  also  Lloyd's  stations,  over 
which  this  company  has  exclusive  rights  for  wireless  telegraph 
|)urposes  for  14  years  from  September  26th,  1901,  number  54. 
\n  arrangement  has  recently  been  made  with  Renter's  News 
Agency  for  the  regular  transmission  through  the  company's 
stations  to  vessels  fitted  with  the  Marconi  system  of  press 
telegrams.  Even  at  the  present  time  the  company  is  deriving 
a  considerable  profit  from  this  business,  although  the  range  of 
transmission  has  been  limited.  When  the  latest  and  highly 
successful  results  obtained  by  Mr.  Marconi  in  his  long-distance 
experiments  are  apphed  to  coast  stations,  and  a  daily  wireless 
news  service  can  be  maintained  throughout  the  Atlantic  voyage, 
this  branch  of  its  business  will,  it  is  confidently  anticipated, 
prove  a  very  large  source  of  revenue.  An  agreement  has 
recently  been  concludod  witJi  the  Government  of  Newfoundland 
for  the  installation  of  a  number  of  stations  on  the  coasts  of 
Newfoundland  and  Labrador,  which  will  be  begun  in  the  spring. 
These  stations  will  be  available,  for  ships  cc(uippcd  with  the 
Marconi  apparatus.  Mr.  Marconi  has  been  busily  engaged 
throughout  the  year  in  perfecting  apparatus  for  long-distancj 
communications,  and  for  the  purpose  of  testing  improyements 
in  the  appartus,  and  as  a  demonstration  to  independent  persons 


of  its  capabilities,  in  his  voyage  across  the  Atlantic  in  August 
on  board  the  Lucania,  and  in  a  voyage  of  II. M.S.  Duncan  to 
Gibraltar  in  October,  messages  were  transmitted  to  th'j  ships 
throughout  their  passages.  The  profit  and  loss  account  shows 
a  debit  for  the  year  of  i>14,960. 


At  St.  Petersburg  the  first  torpedo  boat  with  oil  motiu'  is 
being  built. 

The  Admiralty  is  not  only  extending  the  installations  of  oil 
fuel  furnaces  in  existing  warships,  but  is  jiroviding  for  the 
consumption  of  liquid  fuel  by  vessels  soon  to  be  constructed. 
The  Britannia,  which  is  to  be  built  at  Portsmouth,  will  ))c 
started  in  March,  and  an  order  has  been  issued  that  her  double 
bottom  is  to  be  specially  constructed  to  hold  oil  fuel.  The 
sister  ships  of  the  Britannia  (the  Hibernia.  and  Africa)  arc  also 
to  be  jnovided  with  tanks  in  the  double-bottom  sections,  and 
probably  new  sliijis  of  other  classes  will  be  similarly  built. 
The  details  connected  with  the  construction  and  riveting  of 
the  double-bottom  sections  have  recently  been  the  subject  of 
precise  instructions  from  the  Chief  Constructor's  Department 
at  Whitehall. 

The  principal  members  of  the  Admiralty  Committee  on  Oil 
Fuel  have,  along  with  representatives  of  Lloyd's  and  other 
shipping  concerns,  recently  witnessed  an  important  series  of 
practical  tests  .ixt  the  works  of  the  Wallsend  Slipway  and 
Engineering  Company,  who  have  led  the  way  in  the  apjilica- 
tion  of  oil  fuel  in  merchant  steamers,  80  vessels  having  in 
recent  years  lieeu  fitted  with  the  system.  According  to  par- 
ticulars of  the  tests  furnished  by  tlie  London  coiiospondent  of 
the  Gla-tijiiw  llrrahl,  the  boiler  used  was  of  the  ordinary  marine 
type,  12ft.  6in.  in  diameter  and  11  ft.  long,  with  262  tubes  of 
2^  in.  external  diameter,  and  Httcd  internally  with  retarders. 
The  total  heating  surface  was  1  ,()i)5  s(|uarc  feet,  and  the  grate 
area  40  s([uarc  feet.  There  was  Hrst  a  trial  of  coal,  when  tlie 
rate  of  consuinption  was  24'3  lb.  per  s({uarc  foot  of  grate,  and 
each  pound  gave  9  3  lb.  of  steam  from  and  at  212  deg.  Fah. 
T'cxas  oil  was  then  tried  under  natural  draught,  and  the  con- 
sumption of  the  oil  was  equivalent  to  15  8  lb.  per  square  foot 
of  grate,  each  pound  of  oil  giving  14'45  1b.  of  steam  from  and 
at  212  deg.  Fah.  On  tlie  third  trial  with  closed  stokehold,  the  air 
pressure  was  increased  to  1^  in.,  and  the  quantity  of  oil  burned 
v\as  almost  doubled,  30'5  lb.,  while  the  evaporative  efficiency 
was  about  the  same,  14  06  lb. ,  so  that  by  the  use  of  1^  in.  pressure 
it  became  possible  to  practically  doul)le  the  steam  supply.  The 
system  of  burning'  the  fuel,  which  has  been  up  to  the  present 
day  almost  exclusively  adopted,  is  that  known  as  the  Rusden 
and  Eeles,  of  which  the  Wallsend  company  are  the  sole  manu- 
facturers. With  these  burners  tlie  fuel  is  sprayed  by  a  steam 
jet.  This  system  has  been  very  successful,  but  has  the  objei'- 
tion  that  the  steam  used  in  spraying  the  fuel  is  lost,  and  the 
lioiler  feed  water  has  to  be  made  up  on  boai'd  ship  by  the  use 
of  large  and  expensive  evaporating  plant.  The  method  of 
burning  liquid  fuel,  which  was  successfully  demonstrated  to 
the  Admiralty  and  other  authorities,  is  that  known  as  tlie 
Korting  system,  which  differs  from  all  others  in  respect  that 
the  oil  is  forcibly  spread  directly  into  the  furnace  through  a 
liorting  sprayer  by  means  of  a  pump.  The  use  of  a  steam  jet 
is  therefore  entirely  obviated,  and  consequently  with  the  Kort- 
ing burner  no  additional  evaporative  plant  is  necessary.  Before 
reaching  the  burner  the  oil  fuel  is  carefully  filtered  and  heated 
to  a  temperature  which  depends  upon  the  quantity  of  oil  to  be 
burned.  The  boiler  shown  at  work  was  completely  enclosed  in 
an  air-tight  house,  so  as  to  show  the  system  working  under 
both  natural  and  forced  draught  conditions.  By  leaving  the 
doors  open  the  burners  were  first  worked  under  natural  draught. 
The  stokehold  was  then  closed,  and  the  fan  started,  when  it 
was  shown  that  the  system  can  be  worked  with  almost  any 
degree  of  air  pressure.  Starting  with  a  very  low  pressure,  it 
was  increased  until  4^  in.  was  recorded  on  the  gauge.  On  a 
l)7evious  trial  it  was  found  that  with  the  boiler  as  designed  it 
was  not  desirable  to  go  lo  higher  pressure  of  air,  as  the  hcat- 
iiig  surface  was  not  'sufficient  to  absorb  the  heat  generated. 
With  larger  pressure  and  larger  tubes,  however,  a  much  higher 
rate  of  combustion  could  be  obtained.  Throughout  the  trial 
no  smoke  was  visible  at  the  chimney,  showing  that  combustion 
was  perfect.  As  an  indication  of  the  excellent  results  which 
have  been  obtained  with  the  Korting  burner,  the  correspondent 
adds  that  an  evaporative  test  has  been  carried  out,  when  an 
evaporation  of  over  16  lb.  (>f  water  from  and  at  212  deg.  Fall, 
was  obt.iined  per  pound  of  oil  fuel  consumed. 
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THE  DEVELOPMENT  OF  THE  SUBMARINE 
IN  THE  DIRECTION  OF  INCREASED 
SCOPE. ^ 

A    STUDY    OF    THE    LAKE    SUBMARINE  TORPEDO 
BOAT  PROTECTOR. 

By  Lieutenant  Jno.  H.u^ligan,  Jun. 

{Concluded  from  page  //7.) 

Battery  Compartment. 

It  has  been  well  said  that  if  one  were  to  look  for  a  location 
for  a  storage  battory  wherein  obtained  all  the  conditions  to 
be  avoided,  it  wruld  be  found  in  a  submarine  boat. 

In  installing  L.itteries  on  shore,  care  is  taken  to  provide  a 
roomy,  well-ventilated,  accessible  place,  free  from  moisture  and 
from  jar  and  shock.  The  difficulty  in  fulfilling  tlicse  conditions 
in  the  limited  space  of  a  submarine  boat,  subject  to  rolling 
and  pitching,  is  self  evident,  particularly  when  it  is  considerecl 
that  on  account  of  their  excessive  weight  the  batteries  must  be 
carried  in  the  bottom  of  the  hull,  beneath  the  flooring. 

The  storage  battery  installation  of  any  submarine,  therefore, 
is  of  2>eculiar  interest,  in  that  it  represents  a  difficult  bending 
of  conditions  to  suit  a  motive  power,  unsatisfactory  as  regards 
weight  and  sjiace  recjuired,  and  endurance,  but  which,  since 
it  is  the  only  power  known  which  will  give  the  required  speed 
and  radius  without  consumption  of  air,  is  a  necessary  evil  in 
the  submerged  condition. 

The  storage  battery  compartment  of  the  Protector  is  mainly 
under  the  crew  space,  the  floor  of  which  is  worked  in  trans- 
verse rabbeted  strips  of  oak,  alternate  strips  being  easily 
removable  for  examination  of  cells.  Side  rows  of  cells  arc 
carried  12  in.  higher  under  the  transoms,  the  construction  of 
base  of  transoms  being  similar  to  that  of  floor. 

The  bottom  of  the  compartment  is  of  creosoted  pine,  laid  in 
concrete,  and  covered  with  a  special  mixture  of  non-conducting 
cement.  Wooden  partitions  are  worked  longitudinally  to 
separate  the  rows  of  cells.  Spaces  between  the  cells  arc  filled 
with  asphaltum  cement  for  purposes  of  rigidity  and  insulation. 

The  compartment  is  suitably  ventilated. 

Storage  Balterics. — There  are  sixty  Gould  cells,  with  spun 
plates  of  the  Plante  type. 

Propellers. 

The  proi^ellers  are  four  bladed,  45|  in.  in  diameter,  with 
iron  blades  cast  with  a  3  ft.  pitch.  The  developed  area  of  each 
propeller  is  6  8  square  feet. 

Provision  is  made  for  varying  the  pitch  from  5  ft.  in  the 
go-ahead  motion  to  5  ft.  astern,  by  hydraulic  gear.  This 
adjustment  serves  the  following  ends: 

1.  There  is  no  gearing  in  connection  of  motors  to  driving 
shaft. 

2.  By  decreasing  the  pitch  the  storage  batteries  may  be 
charged  while  cruising  at  reduced  speed. 

3.  By  increasing  the  pitch  the  motors  and  engines  may  be 
used  together  for  propulsion,  giving  324  horse  power  for  higher 
speed. 

4.  The  speed  may  be  controlled  and  the  propellers  reversed 
without  the  use  of  the  motors. 

These  propellers  have  proved  unsatisfactory,  having  developed 
a  slip  of  35  per  cent  at  full  power. 
This  has  been  due  assumedly  to — 

1.  An  insufficient  diameter. 

2.  A  relatively  high  projected  area  of  blade,  which,  there 
being  four  blades,  gives  insufficient  clearance,  with  correspond- 
ing hindrance  to  flow  of  water,  between  the  blades. 

3.  Inaccuracies  in  pitch,  due  to  warping  of  castings. 

The  longitudinal  position  of  the  propellers  is  such  as  to 
prevent  a  material  betterment  of  the  first  condition. 

New  three-bladed  propellers  w;th  blades  of  bronze,  and  of  the 
following  general  dimensions,  are  being  installed : 

Diameter,  inches    49 

Cast  pitch  of  blades,  feet    4 

Projected  area,  square  feet    7f 

Developed  area,  square  feet    8^ 

Air  Comjjressor. — The  compressor  is  located  abaft  the  port 
engine,  between  frames  No.  30  and  No.  32^.  It  is  designed  to 
compress  60  cubic  feet  of  free  air  per  minute  to  2,100  lb., 
when  running  at  200  revolutions  per  minute.  The  working 
speed  is  150  revolutions  per  minute. 

The  principal  feature  of  its  design  is  its  compactness,  it  being 
47  in.  long,  22  in.  wide,  and  34  in.  liigh,  except  at  high-pressure 
crosshead  guides,  -which  are  41  in.  high. 

It  is  driven  from  the  port  main  shaft  by  gears,  which  reduce 
the  speed  of  the  drive  in  the  ratio  of  2  to  1,  and  which  consist 

/•  An  extract  from  a  paper  contributed  to  the  Journal  of  the  American  Society 
of  Naval  tngiueers. 


of  a  bronze  wheel  carried  on  the  hub  of  the  after  Frisbee 
clutch,  and  a  cast-iron  wheel  on  the  face  of  the  compressor  fly- 
wheel, connected  by  a  geared  clutch  of  raw  hide.  The  drive 
is  taken  from  motor  or  engine. 

The  compression  is  in  three  stages,  the  first  two  of  which 
are  effected  by  trunk  pistons;  the  high-pressure  piston  is 
actTiatcd  by  a  coiinec'ting  rod,  whose  crosshead  is  carried  in 
guides  bolted  on  top  of  high-pressure  cylinder. 

The  cylinders  are  enclosed  in  a  cast-iron  tank  forming  a 
water-tight  chamber,  with  a  continuation  providing  an  airtight 
chamber  below  the  low-iDressure  cylinders,  and  with  flanged 
standards  by  which  the  comjiressor  is  secured  to  floor. 

Air  for  induction  is  led  from  the  highest  point  within  the 
spindle  hull  to  the  airtight  chamber  in  the  casing.  As  a 
further  precaution  against  water,  three  separators  are  provided. 

A  small  circulating  pump  discharges  the  circulating  water 
from  the  upper  after  end  of  casing  overboard,  the  admission 
being  at  the  bottom  forward  end,  by  gravity. 

Handholes  in  the  casing  are  located  opposite  the  check  valve 
of  the  circulating  pump,  and  all  induction  and  eduction  valves. 

Bolhi^t  Tanks. — Ballast  and  storage  l)attery  tanks  are  worked 
on  the  top  of  floors,  forward  and  aft,  ranging  from  65111. 
below  the  axis  of  the  spindle  hull  at  frame  No.  9  to  24  in.  at 
frame  No.  30.    Manholes  arc  provided  for  all  tanks  but  one. 

Indicators  of  the  following  description  are  to  be  installed  in 
accessible  and  visible  positions  for  all  ballast  tanks :  A  bronze 
box  casting.  Sin.  by  12  in.  by  3  in.,  with  a  glass  face,  contains 
a  copjier  float  at  the  end  of  a  bell  crank,  the  other  end  of  which 
carries  a  rubber-faced  valve  seating  on  the  air  vent  of  the  tank. 
When  the  tank  is  completely  filled,  water  rises  into  the  indicator 
tank  and  closes  the  air  vent. 

Speeds. 

There  is  no  authentic  data  from  which  the  speed  of  the 
Protector,  with  the  old  propellers,  can  be  obtained.  The 
following  best  speeds  have  been  estimated  from  unofficial 
timings  entered  in  her  log,  and  are  without  tidal  corrections: 

Light  condition,  engine  and  motors,  9'47  knots. 

Light  condition,  engines  only,  8'57  knots. 

Submerged  speeds  have  never  been  taken. 

With  the  new  propellers  the  designer  expects  speeds  as 
follows  : 

Light  condition,  engines  and  motors,  10  knots. 
Light  condition,  engines  only,  9  knots. 
Partly  submerged,  engines  and  motors,  8  knots. 
Completely  submerged,  motors,  6  to  7  knots. 

Cruising  Radius. 

No  records  of  fuel  consumption  of  enginey  nave  been  kept. 
The  engines  are  guaranteed  to  deliver  one  horse  power  for  one 
hour  on  a  pint  of  gasoline.  From  rough  calculations  made 
during  the  longer  runs  of  the  Protector,  the  gasoline  tank 
capacity  should  give  a  cruising  radius  of  350  knots  in  the 
light  condition  at  full  speed. 

By  filling  two  of  the  ballast  tanks  with  gasoline  this  may 
be  increased  to  1,000  knots.  This  may  be  still  considerably 
increased  by  carrying  gasoline  in  barrels  in  diving  compart- 
ment or  lashed  on  deck. 

The  submerged  cruising  radius  with  motors  is  likewise 
unknown.  At  full  speed  it  is  probably  about  20  knots,  and 
at  an  economical  speed,  about  30  knots. 

Submergence. 

The  most  remarkable  featui-e  in  the  jierformance  of  the 
Protector  is  the  facility  with  which  her  dejrth  of  submergence 
is  controlled,  this  being  of  particular  interest,  aside  from  its 
importance,  in  that  it  is  one  of  the  few  equalities  of  the  boat 
that  were  not  developed  in  her  predecessors. 

There  are  five  stages  of  submergence,  viz. : 

1.  The  normal  cruising  condition,  with  superstructure  and 
ballast  tanks  empty.  In  this  condition  the  superstructure  deck 
is  about  16  in.  out  of  water. 

2.  The  war-time  cruising  condition,  with  superstructure  fiUed 
and  deck  awash. 

3.  Superstructure  filled  and  sufficient  water  in  ballast  tanks 
to  submerge  to  the  base  of  tlie  sighting  hood.  This  is  the  trim 
for  submergence.  A  reserve  buoyancy  of  about  280  lb.,  corre- 
sponding to  the  volume  of  the  sighting  hood  and  omniscojje, 
is  maintained  for  all  ordinary  submergences.  In  this  condition 
direct  vision  can  be  had  through  the  sighting-hood  lenses. 
While  under  way  in  this  condition,  by  depvessing  the  hydro- 
planes, two  other  conditions  are  assumed,  namely : 

4.  Submergence  wjth  nothing  showing  except  the  top  of  the 
onmiscope. 

5.  Complete  submergence. 

To  pass  from  tlie  first  of  these  conditions  to  the  second 
requires  about  fifteen  minutes ;  from  the  second  to  the  third, 
about  three  minutes.  Transition  from  one  to  another  of  the 
submerged  conditions  is  almost  at  will,  being  well  within  the 
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time  required  for  an  intelligent  observation  through  the  omni- 
scope.  This  is,  of  course,  of  primary  importance,  inasmuch 
as  when  within  sight  of  an  enemy  it  i.-i  intended  to  run  com- 
pletelv  submerge:!,  except  for  an  occasional  verification  of 
hearing  and  range  through  the  omniscnpe. 

Provision   for  the   Disablement   of  Electbical 
Equipment. 

Propulsion  for  the  first  three  stages  is  by  engines  and  motors, 
singly  or  combined;  in  the  last  two  stages,  by  motors  alone. 

The  fact  that  in  the  third  stage,  by  reason  of  an  automatic 
induction  valve  in  the  top  of  the  sighting  hood,  admitting  air 
for  the  gasoline  engines  and  excluding  spray  and  water,  the 
engines  may  be  used,  gives  the  boat  a  large  cruising  radius  in 
this  condition,  at  comparatively  higli  speed,  and  renders  it 
likely  that,  under  many  conditions  of  sea,  light,  and  weather, 
the  boat  may  get  within  torpedo  range  without  being  seen, 
in  the  event  of  the  tot.il  disablement  of  her  electrical  equip- 
ment. In  this  case,  of  course,  the  omniscope  would  be  lioused, 
and  the  sighting  hood,  of  a  neutral  colour,  could  be  discerned 
only  with  great  difficulty.  This  feature  assumes  considerable 
importance  when  it  is  considered  that  the  elements  most  liable 
to  disability  in  the  submarine  of  to-day  are  the  storage  battery 
and  electrical  equipment. 

  _ 


on  the  movement  of  the  crew.  Frequent  tests  have  been  made 
with  varying  numbers  walking,  the  length  of  the  boat.  Two 
men,  weighing  3201b.,  moving  from  engine  room  to  air  lock, 
while  submerged,  produce  an  inclination,  of  1^  deg. 

No  Great  Skill  Required  to  Control  Depth  of 
Submergence. 

The  efficiency  and  safety  of  the  Protector  under  submerged 
conditions  may  be  evidenced  by  the  fact  that  no  great  degree  of 
skill  is  required  in  maintaining  a  uniform  depth,  since  the  writer 
on  his  first  submergence  was  allowed  to  operate  the  hydroplanes 
for  five  minutes,  and  succeeded  in  maintaining  a  depth  between 
25  ft.  and  27  ft.  The  control  of  depth,  while  more  delicate  at 
the  higher  submerged  speeds,  may  De  maintained  at  almost 
any  speed. 

Safety. 

In  a  circular  issued  by  the  Navy^  Department  in  April,  1893, 
prescribing  requirements  to  be  fulfilled  by  competitve  designs 
for  a  submarine  previously  authorised  by  Congress,  and  which 
circular  stands  to-day  as  an  authoritative  and  official  expression 
as  to  the  requirements  essential  in  a  submarine,  the  first  quality 
demanded  was  that  of  safety. 

The  value  of  the  submarine  as  a  weapon  of  war  will  be  vastly 
augmented  if  there  can  be  implanted  in  the  crews  of  such  craft 
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The  Advantages  of  a  Decrease  in  Electrical 
Installation 

It  is  intended  in  the  near  future  to  extend  this  advantage  by 
taking  the  air  for  induction  through  the  top  of  the  omniscope, 
so  that  the  engines  may  be  used  almost  to  ths  exclusion  of  the 
motors — certainly  until  within  a  mile  of  the  enemy. 

Could  the  electrical  equipment  of  the  submarine  be  removed 
in  its  entirety,  the  ability  of  the  typt  to  keep  the  sea  without 
necessity  of  repairs  would  bo  increased  three  or  four  fold,  for  it 
is  only  in  this  feature  that  the  submarine  is  inherently  short- 
lived. 

With  the  diminution  of  the  necessity  of  propulsion  by  motors, 
as  outlined  above,  a  great  step  in  the  direction  of  endurance  is 
taken.  It  is  believed  under  this  condition  that,  instmd  of  storage 
batteries  sufficient  to  give  a  cruising  radius  subrierged  of  21J 
or  .30  miles,  a  radius  of  10  miles  woulci  suffice.  S  ich  a  limited 
installation  would  serve  for  all  the  jirobable  re(|  lirements  of 
an  engagement,  and  for  the  less  important  electrical  requirements 
of  the  vessel,  namely,  propulsion  on  the  bottom,  as  v.'hen  engaged 
in  cutting  cables  and  illumination.  | 

An  idea  of  the  increase  in  speed  and  cruising  radius  to  be  i 
effected  by  an  increase  in  gasoline-engine  installation  at  the 
expense  of  storage  batteries,  considering  the  question  of  weights  ' 
only,  may  be  obtained  from  the  following  rough  calculation:  — 

In  the  Protector  a  weight  of  engines,  fuel  tanks,  and  fuel,  of 
28,1311b.,  gives  8,400  horse  power  hours;  a  weight  in  storage  1 
batteries  and  motors,  of  89,895  lb.,  gives  a  maximum  of  only 
340  horse  power  hours;  that  is,  in  the  gasoline  installation,  a 
weight  of  3  55  lb.  suffices  to  develop  one  horse  power  hour, 
whereas  the  electrical  horse  power  hour  requires  a  weiarht  of 
264-4  lb. 

Trim  while  Submerged.  | 

When  submerging  with  the  hydroplanes,  the  horizontal  rudder 
is  set  to  keep  the  vessel  on  approximately  an  even  keel,  compen- 
sating any  eccentricity  of  longitudinal  trim  due  to  distributiim 
of  weights.    While  running  submerged  there  are  no  restrictions 


a  spirit  of  confidence.  The  work  of  a  crew  serving  in  a  sub- 
marine will  ever  be  regarded  as  somewhat  hazardous  in  character, 
and  therefore  all  possible  means  should  be  taken  to  lighten 
the  nervous  strain  which  must  accompany  such  duty.  Service 
would  be  performed  much  more  efficiently  by  those  who  are 
imbued  with  the  belief  that  skill  in  the  handling  of  the  boat 
could  be  easily  acquired,  than  by  the  crew  who,  in  addition  to 
the  dangers  of  combat,  see  dangers  inherent  to  the  construction 
of  their  vessel,  operating  perhaps  under  conditions  of  sea  to 
which  they  are  unaccustomed. 

Means  of  Coming  to  the  Surface. 

The  general  safety  of  the  vessel  and  crew  is  contributed  to 
largely,  as  previously  mentioned,  by  seaworthiness  and  stability. 
To  provide  certainty  of  return  to  the  surface  from  the  submerged 
condition,  there  are  the  following  series  of  expedients:  — 

1.  The  reserve  of  buoyancy  maintained  while  submerged. 

2.  Emptying  of  ballast  tanks  by  air  pressure. 

3.  Emptying  of  ballast  tanks  by  power  pumps. 

4.  Emptying  of  balla.st  tanks  by  hand  pumps. 

5.  Release  of  anchor  weights,  witl  combined  weight  of 
1,0001b. 

6.  Release  of  10,000  lb.  drop  keel. 

7.  Escape  of  the  crew  through  diving  compartment. 

Vision,   Orientation,  and  Range  Finding  from  the 
Submerged  Condition. 

The  development  of  these  features,  which  involve  in  so  marked 
a  degree  the  efficiency  of  the  submarine  while  submerged,  and 
particularly  when  in  the  critical  position  within  torpedo  range 
of  an  enemy,  has  in  the  past  been  so  unsatisfactoiy  as  to  affect 
seriously  the  ability  to  deliver  a  successful  attack. 

The  problem  of  providing  an  instrument  of  this  nature  which 
will— 

(1)  Project  sufficiently  above  the  hull  to  overlook  the  crests  of 
seas  without  exposing  any  of  the  vessel; 
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(2)  Cover  a  {horizontal  field  sufficient  for  the  intellig^ent 
conning-  of  tlie  vessel ; 

(3)  Cover  a  vertical  field  sufficient  to  allow  the  observer  to  see 
the  horizon  during  the  changes  of  longitudinal  trim  to  which 
the  vessel  is  liable — 

has  been  very  difficult  of  solution  in  the  case  of  the  service 
submarines  of  the  diving  type. 

The  Trying  Out  op  the  Protector. 

The  Protector  was  launched  at  Bridgeport,  Conn.,  on  November 
1st,  1902.  Since  Deeem1)er  of  that  year  she  has  been  in  active 
conimi.ssiou,  under  command  of  her  dt  signer,  with  a  crew  of 
seven  skilled  men  and  a  steward.  Thi.s  time  has  been  given  up 
to  the  solution  of  the  numy  r.nforcsee'i  problems  of  detail  inci- 
dental to  the  presentation  of  a  new  typj  of  submarine  cnnstrnc- 
tiou,  and  to  verifications  and  unotficiai  demonstrations  of  the 
capabilities  of  the  boat. 

Since  July  9th,  19i)3,  the  \Nriter  has  been  on  board  during  all 
runs  and  submergences.  Of  these,  most  have  been  short  runs 
out  into  Long  Island  Sound  for  subiiiergence  and  torpedo  trials. 
Submerged  runs  have  lieen  made  at  depths  up  to  48  ft.,  in 
deptlis  of  water  to  ffi  fathoms,  and  in  seas  varying  from  smooth 
to  nioderately  rough.  Tn  a  rough  sea  there  is  some  difficulty  in 
trimming  the  boat  for  submerging,  du?  to  fluctuation  of  water 
level  in  Imoyanry  gauge,  lint  once  subn.erged  there  is  no  diffi- 
culty in  handling  her  under  the  conditions  thus  far  experienced. 

Tlie  following  surface  runs  have  l>eei-'  made  under  her  own 
power : — ■ 

Knots. 


From  Bridgeport  to  New  London    65 

From  New  London  to  Newport,    48 

From  Newport  to  Bridgeport    98 

From  Bridgeport  to  Port  Jefferson  and  return    28 

From  Bridgeport  to  Oyster  Bay  and  return    50 


From  Bridgeport  to  Elizabethpnrt,  N.J.,  and  return  120 
The  only    tender  used  by   the  Protector  has  been   a  small 
gasnline  Innucli  tnwed  astern,  and  used  as  a  running  boat. 

Endurance  of  the  Gasoline  Engine. 

All  of  the  runs  were  made  without  a  stop  or  delay  of  any 
kind  due  to  trouble  with  the  motive  machinery,  except  that 
during  one  trip  one  of  the  eight  cylinders  of  tlie  gasoline  engines 
failed  to  function  on  account  of  water  in  the  induction  pipe. 

The  marked  simplicity  of  gasoline  engines  for  such  propulsive 
woi'k,  since  such  installation  obviates  the  use  of  steam  boilers 
and  condensers,  leads  to  the  possible  conclusion  that  the  day 
may  not  be  far  distant  when  we  may  possess  submarine  cruisers, 
with  an  endurance  of  machinery  afloat  that  is  not  possessed  bv 
the  present  higli-s])eed  surface  torjjcdo  vessels. 

Habitability. 

While  cruising  the  ercw  have  always  eaten  and  slept  on  board, 
the  meals  being  cooked  witliout  difficulty  on  electric  stoves.  In 
all  respects,  save  that  of  deck  room,  and  under  all  conditions  of 
weather,  this  boat  (provides  greater  comfort  for  the  crew  than  the 
surface^  tor]ied('  )ii>afs  loi  wliich  tlie  writer  has  served. 

Deductions  prom  the  Perpormances  op  the  Protector. 

Those  most  familiar  with  the  construction  and  operation  of 
the  Protector  regard  lier  as  an  advanced  design  in  the  develop- 
ment of  the  successful  submarine.  The  results  secured  show 
that  this  type  of  construction  possesses  qualities  capable  of 
elaboration,  and  that  further  increase  in  efficiency  can  be 
expected.  The  possibilities  of  the  boat  have  been  understated 
lather  than  overestimated. 

It  is  safe  to  say  the  Protector  has  demonstrated — 

1.  The  ])ossibi]ity  of  submerging  with  facility  and  at  will 
without  dangerous  destruction  of  longitudinal  stability. 

2.  The  ability  in  a  submarine  to  combine  seaworthiness  and 
habitability  to  such  a  degree  as  to  permit  her  to  keep  the  sea 
for  long  periods  unattended. 

A  study  of  the  boat  suggests — • 

1.  That  the  logical  development  of  the  type  will  be  a  submer- 
sible cruiser  of  greater  size  and  cruising  radius,  with  a  surface 
speed  sufficient  to  enable  her  to  run  down  her  jsrey,  and  to  cruise 
wifli  a  battle  squadron. 

2.  That,  if  the  development  of  the  storage  battery  is  not  such 
as  to  greatly  decrease  the  weight  per  unit  of  horse  power  and  its 
liability  to  derangement,  the  electrical  installations  of  the  future 
in  submarine  vessels  will  be  proportionally  much  less  extensive 
than  at  present. 


Wireless  telegraphy,  by  way  of  experiment,  is  about  to  be 
established  between  Karlskrona,  the  most  important  naval  port 
m  Sweden,  and  Berlin,  at  the  initiative  of  German  and  Swedish 
naval  officers.  In  Borlin  the  Slaby  Arco  station  will  receive 
the  messages. 


MARINE   PETROL   ENGINES  AND  MOTOR 
LAUNCHES. 

At  a  meeting  of  the  Institute  of  Marine  Engineers,  held  at 
the  London  Institution,  Finsbury  Circus,  E.G.,  a  paper  on 
"  Marine  Petrol  Engines  and  Motor  Launches "  was  read  by 
Mr.  O.  Sumner.    The  chair  was  occupied  by  Mr.  W.  C.  Roberts. 

Mr.  Sumner,  in  the  course  of  his  paper,  which  was  very 
lengthy,  said  that  the  marine  petrol  engine  was,  for  all  practical 
pur]joscs,  a  self-contained  gas  engine.  The  petrul  used  with 
those  engines  had  a  specific  gravity  ranging  from  '68  to  '72; 
in  other  words,  the  weight  of  petrol  was  from  6-8  lb.  to  7'2  lb. 
per  gallon.  Tlie  lower  the  specific  gravity  the  more  rapidly 
would  the  petrol  volatilise,  and  the  quicker  would  be  prepared 
the  cliarge  of  g.is.  Hence  it  was  obviotrs  that  the  specific 
gravity  of  the  fuel  was  everything  to  tlie  working  of  the  petrol 
oil  gas  engine.  Atmospheric  conditions  aft'ected  the  vaporisa- 
tion of  the  petrol,  and  the  mixture  of  petrol  and  air  with  an 
atmospheric  temperature  of  40  deg.  Fah.  would  not  be  the 
mixture  suitable  for  a  fcm])erature  of  80  deg.  Fah.  Again, 
proportionately,  mors  petrol  would  be  required  if  the  engine 
were  to  run  at,  say,  300  revolutions,  instead  of,  say,  500  revolu- 
tions, because  at  the  higher  piston  speed  it  was  not  possible 
for  the  whole  of  the  volume  displaced  by  the  piston  to  be  filled 
completely,  owing  to  tlie  indraw  air  being  restricted  by  its 
passage  through  the  vaporiser.  Ho  would  like  to  make  it  clear 
that  a  lead  ])ipe  should  always  be  used  for  the  conveyance  of 
petrol  from  the  tank  to  the  vaporiser.  There  were  two  types 
of  marine  petrol  engines,  known  as  the  two-cycle  and  the  four- 
cycle. The  former  had  an  impulse  per  revolution,  and  the 
latter  an  imjiulse  every  second  revolution.  Simple,  reliable, 
and  effective  though  the  two-cycle  engine  might  be  for  any 
practical  use,  it  had  theoretical  imperfections  not  found  in  the 
four-cycle  type.  It  had  not  a  complete  exhaust  or  scavenging 
stroke,  and  a  certain  residue  of  the  burnt  gases  from  the 
jirevious  impulse  must  be  left  in  the  cylinder,  when  the  top 
edge  of  the  piston  had  closed  the  exhaust  2Jort.  The  two-cycle 
engine,  simple  as  it  looked,  was  a  far  more  difficult  engine  to 
design  than  the  four-cycle,  owing  to  the  fact  that  its  two 
strokes  must  provide  for  the  various  functions  for  which  in  the 
four-cycle  engine  four  strokes  were  provided.  It  was  not 
correct,  as  stated  by  some  manufacturers,  that  the  two-cycle 
engine  would  develop  twice  the  horse  power  of  a  four-cycle 
engine  of  similar  dimensions.  It  was  only  with  the  four-cycle 
engine  that  they  could  possibly  obtain  the  fullest  kinetic  value 
out  of  the  fuel,  but  it  would  .strike  marine  engineers  that  the 
heavy  blow  at  the  moment  of  impulse,  which  must  impart  such 
energy  to  the  comparatively  very  heavy  flywheel  as  would  carry 
it  for  three  more  strokes  with  no  perceptible  reduction  in 
speed,  entailed  heavy  wear  and  tear,  and  the  fact  that  that 
was  allowed  for  by  giving  all  parts  subject  to  the  shock  addi- 
tional length  and  diameter,  while  mitigating,  did  not  remove 
the  objection.  The  four-cycle  engine  was  unquestionably  the 
engine  for  large  craft,  while  the  two-cycle  engine  was  suitable 
for  any  class  of  launch  up  to  about  50  ft.  Marine  petrol  engines 
cf)uld  not  be  compared  with  steam  for  easy  starting,  reversing, 
and  slowing  down,  but  they  answered  excellently  for  classes 
(if  work  where  a  steam  engine  with  its  attendant  boiler  was 
entirely  out  of  place.  In  the  Ijctter  class  of  engines  a  reversing 
elufch  was  introduced  which  would  allow  of  the  engines  running 
continuously,  and  in  one  direction  of  rotation.  That  clutch 
was  devised  to  allovvf  of  the  engine  running  either  free  from 
tlie  propeller  shafting,  or  to  transmit  to  the  latter  ahead  or 
astern  motion,  as  designed,  by  means  of  the  conti'olling  lever 
actuating  the  clutch.  The  author  then  dealt  in  detail  with  the 
questions  of  compression  and  ignition.  Continuing,  he  had, 
he  said,  had  a  fair  share  of  experience  afloat  in  all  sorts  of 
craft  and  weather,  and  he  would  unhesitatingly  say  that  a 
modern  high-grade  motor  launch  could  live  safely  in  a  sea 
which  would  swam\i  or  capsize  a  steam  launch  of  similar  size, 
owing  to  the  latter's  heavy  boiler  and  wash  of  water  therein, 
raising  its  centre  of  gravity  considerably  higher  than  that  of 
the  motor  launch,  with  its  squat,  eonipaet,  little  engine.  The 
motor  launch  rolled  more,  but  it  did  it  quicker,  which  was 
exactly  the  action  wanted  in  a  short,  choppy  sea. 

The  Chairman,  who  opened  the  discussion,  said  that  for  use 
both  ashore  and  afloat  petrol  motors  seemed  to  be  coming  to 
the  front,  and  were  evidently  going  to  stay.  He  was  very 
much  surprised  to  hear  that  the  Americans  were  again  ahead 
of  them  in  regard  to  those  engines,  and  he  did  not  see  why  that 
should  be. 

Mr.  W.  Gardner  said  that  his  firm,  like  the  author,  were 
also  engaged  in  experiments  with  a  rotary  petrol  motor,  and 
although  he  could  not  at  the  moment  say  anything  with  regard 
to  those  experiments,  they  were  hopeful  that  in  the  near  future 
a  successful  rotary  petrol  engine  would  be  evolved.  The  rotary 
engine  had  a  great  number  of  advantages  in  regard  to  weight 
for  power  given,  and  the  wear  and  tear  also  seemed  to  be  much 
less  than  with  the  ordinary  reciprocating  petrol  engine. 
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Mr.  B.  A.  Eawortli  asked  if  Mr.  Sumner  could  g-ive  them 
some  idea  what  was  the  mean  pressure  with  the  petrol  engines. 
So  far  as  motor  cars  were  concerned,  they  could  not  make  out 
how  the  horse  power  was  to  be  got  out  of  the  cylinder  at  all. 
In  the  reliability  trials,  made  last  autumn  by  the  Automobile 
Club,  the  judges  worked  out  the  horse  power  from  the  action 
of  the  engines  in  going-  up  hill.  They  took  the  rise  and  time 
occupied,  together  with  the  weight  of  car,  and  so  decided  the 
horse  power.  Some  of  the  13  horse  power  cars  were  written 
down  to  less  than  5  horse  power.  Only  a  few  of  the  cars  were 
over  6  and  6^  horse  power.  Possibly  Mr.  Sumner  would  be 
able  to  tell  them  what  was  a  fair  mean  pleasure  to  get  out  of 
the  cylinders  in  petrol  engines  working-  under  reasonably 
favourable  conditions. 

Mr.  Ash  said  the  workmanship  about  those  engines  was.  a 
very  different  matter  to  steam  practice.  They  all  knew  that 
a  good  deal  of  rough  work  went  into  the  old  steam  winches, 
and  yet  those  winches  went  round  all  right.  The  constniction 
of  the  petrol  engine  was,  however,  a  very  different  matter. 
As  marine  engineers,  he  would  like  to  convey  to  them  the  idea 
tliat  the  10,000th  part  of  an  inch  was  a  measurement  which 
it  was  very  right  to  aim  at,  and  if  they  could  get  it  they  came 
very  near  perfection. 

Mr.  Sumner  said  Mr.  Ash  was  unquestionably  correct  so  fai' 
as  car  work  was  concerned,  l)ut  the  same  degree  of  accuracy 
was  not  carried  out  in  marine  work.  It  was  desirable  to  cut 
down  the  weight  of  car  engines  as  low  as  possible,  but  there 
was  no  such  desirability  in  marine  work.  In  a  25  ft.  launch, 
fitted  with  a  four-cycle  car  engine  of  8  horse  power,  tliey  would 
l;ave  to  add  about  12  to  locwt.  of  ballast.  Hence  the  majority 
of  builders  of  marine  petrol  engines  put  the  weight  into  the 
engine. 


RECENT    IMPROVEMENTS   IN  COALING 
VESSELS. 

The  improvements  wliicli  are  tlie  subject  of  our  brief  article 
are  the  invention  of  Messrs.  Jolm  R.  and  Josepli  Temperley. 
the  inventors  of  the  well-known  coal  transporter.  The  cod, 
accordino;  to  tlie  improved  arrauoement,  is  stored  in  a  float- 
iu2'  liulk  of  tlie  type  siiown  in  section  in  tip-.   1,  liavino-  a 


where  the  belt  is  deflected  over  suitable  guide  jjulleys  and 
passed  up  to  a  beam  slung  from  a  derrick  on  deck.  The 
belt  tlien  passes  with  its  sacks  over  pulleys  hung  from  the 
beam  to  a  derrick,  over-hanging  the  deck  of  the  vessel  to 
be  coaled,  where  the  sacks  are  detached.    Tlie  belt  is  then 


— ' 

Fjg2 


returned  over  guide  pulleys  l)ack  again  to  the  filling  point 
below,  but  to  the  opposite  side  of  the  central  channel.  A 
continuous  discharge  is  thus  provided. 

Fig.  2  shows  the  metliod  adopted  for  guiding  the  con- 
veyer lielt. 

Figs.  3  and  4  illustrate  two  methods  of  filling  the  sacks. 
In  tiie  arrangement  shown  in  fig.  tlie  discharge  holes  B 
are  controlled  by  pivoted  plates  C,  which  are  provided  with 


central  longitudinal  channel  protected  by  a  batfie  deck,  and 
having  one-  or  more  vertical  shafts.  Men  can  thus  stand 
at  A,  where  the  coal  naturally  slopes  to  a  convenient  toe, 
and  can  easily  shovel  or  work  the  coal  through  holes  in  the 
dead  plate.  Tlie  coal  thus  discharged  falls  into  sacks  held  | 
by  an  arrangement  referred  to  later.  Tlie  filled  sacks  are 
hung  on  hooks  on  a  travelling  line,  or  convej^er  belt,  by  t 
which  they  are  carried  to  the  base  of  the  vertical  shaft,  j 


holes  corresponding  to  the  discharge  holes.  The  sacks  to 
be  filled  are  hung  on  hooks  on  the  plates,  and  the  latter 
are  rotated  to  bring  the  sacks  in  register  with  the  discharge 
holes,  and  when  the  sacks  are  filled  to  close  the  holes 
until  another  sack  is  brought  under  each.  In  the  arrange- 
ment shown  in  fig.  4,  the  holes  are  shut  off  by  sliding  plates 
D,  E>  by  wduch  a  pre-detennined  quantity  of  coal  can  be 
delivered  into  each  sack. 
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"GARDNER"  ENGINES  (LAUNCH  TYPE)  AS 
ARRANGED  FOR  MARINE  WORK,  POR- 
TABLES AND  TRACTORS. 

These  eiifrines  are  used  very  largely  for  commercial  pur- 
poses such  as  direct  coupled  ))laiitrS,  and  on  mine*,  etc., 
where  cost  of  porterage  makes  a  high  speed  engine,  with 
its  proportionately  smaller  weight,  preferable  to  the  usual 
horizontal  engines.  This  commercial  side  of  the  business 
being  very  valuable,  the  makers  have  designed  and  built 
these  engines  on  thoroughly  mechanical  lines,  and  accord- 
ing to  proved  rules  of  engine  construction ;  thus  no  part 
of  the  engine  is  too  slight  for  the  work  it  has  to  do. 

Cranks,  jconnecting  rods,  working  studs,  etc.,  have  been 
carefully  considered  as  to  shape  and  material,  so  as  to 
get  the  minimum  weight  Avith  the  maximum  'strength, 


there, seems  to  have  crept  into  the  marine  motor  business 
u  desire  to  copy  the  motor  car  engine,  which,  for  obvious 
reasons,  is  built  as  lightly  as  it  can  be,  regardless  of  wear 
and  tear,  and  motor  car  engineers  accept  the  fact  that  ivs 
life'v  is  short.  We  do  not  see  any  reason  why  this  should 
be  carried  into  boat  work  (except  in  racing  machines), 
because  experience  shows  that  in  a  wholesome  boat  added 
weight  is  generally  needed  to  bring  her  to  her  lines. 
Following  the  commercial  idea,  the  makei's  have  takcTi 
every  care  to  ensure  great  efficiency,  and,  consequendy, 
low  fuel  bill,  so  tliat  the  earnmg  capacity  of  the  engine 
may  be  as  great  as  possible.  This  may  not  be  of  .>rett 
moment  to  the  pleasure  seeker,  but  it  certainly  is  to  his 
advantage. 

General  Description  of  Working  (Petroleum  Engines). — ■ 
'J'liey  are  four  cycle,  and  have  the  vapour  inlet  valves  and 
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and  this  is  always  ample  for  the  work  to  be, done-  Bear- 
ings are  of  more  than  usual  area,  and  the  bearing  bushes  are 
calculated  to  give  the  greatest  possible  life,  and  have  sub- 
stance enough  to  ensure  their  retaining  their  shape  when 
in  use.  The  engine  weight  per  B.H.P.  varies  a  little  in 
the  different  sizes,  but  it  averages  about  70  lb.  per  B.H.P., 
including  the  flywheel  weight,  which  is  a  large  proportion 
of  the  whole.  This  also  includes  silencers,  lamps,  and,  in 
fact,  a  complete  engine.  If  the  engine  alone  is  taken  into 
account,  as  is  often  the  case,  in  giving  the  weight  of  engines 
where  lightness  is  supposed  to  be  a  desideratum,  the  average 
weight  is  51  lb.  per  B.H.P.,  and  for  economical  work  it  is 
not  possible  to  get  much  below  this  weight  without  paring 
the  engine  to  the  breaking  point,  and  thereby  running  the 
risks  of  a  big  wear  and  tear  bill.    We  mention  this  because 


1  exhaust  valves  moved  by  accurately  timed  cams.  These 
!  cams  are  keyed  on  to  the  lay  shafts.  The  pure  air  inlet 
valves  work  automatically.  The  fuel  is  measured  into 
the  engine  through  the  feeders,  to  which  it  flows  by  gravity. 
These  feeders  ensure  an  equal  charge  entering  the 
vaporiser  every  time  the  vapom*  inlet  valve  is  opened. 
Hei'e  the  fuel  is  vaporised  and  mixed  with  a  small  supply 
of  air.  The  vapour  then  enters  the  cylinder,  is  mixed 
with  more  air,  and  goes  through  the  usual  cycle  of  com- 
pression and  explosion.  The  feeders  accurately  measure 
each  charge,  and  the  inlet  valve  admits  each  charge  every 
time  it  is  opened.  This  inlet  valve  is  in  its  turn  controlled 
by  a  centrifugal  governor,  which,  being  geared  to  the  lay 
shaft,  works  absolutely  at  a  given  speed  and  without  any 
slip.    The  governor  simply  makes  a  connection  between 
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a  "  tappet "  running  to  the  time  of  the  engine  and  the 
end  of  the  inlet  valve  whenever  the  engine  needs  a  charge 
of  oil.  Thus,  supposing  an  engine  were  making  800 
strokes  a  minute,  and  doing  no  work,  there  would  be  many 
strokes  when  no  fuel  was  admitted,  and  few  strokes  when 
a  charge  was  admitted,  but  as  the  load  increased  on  the 
engine  tlie  charges  admitted  would  become  more  frequent 
(by  the  action  of  the  governor)  until  the  engine  would  be 
taking  a  charge  every  working  stroke,  but  no  matter  how 
many  charges  a  minute  the  engine  is  taking,  each  charge 
contains  always  exactly  the  same  quantity  of  fuel,  which 
is  the  right  quantity  to  give  the  power.  Tims,  there'  are 
no  abortive  charges  of  over  strength  causing  waste  of  fuel. 

In  stationary  engines  we  should  leave  the  automatic 
governor  at  this  point,  but  with  launch,  car,  or  portable 
engines,  having  regard  to  the  great  advantage  of  being  able 
to  run  the  engine  slowly  on  occasion,  we  note  that  a  hand 


Fuel  Feed. — A  little  back  we  mentioned  that  the  fuel 
was  fed  to  the  feeders  by  gravity.  In  a  stationary  engine 
this  would  be  done  by  simph'  hanging  a  tank  on  the  nearest 
wall  at  such  a  height  as  to  ensure  a  good  head  of  oil,  but 
as  it  is  usual  in  boats  to  place  the  main  supply  tank  in 
the  bottom  of  the  boat,  and  it  would  be  obviously  incon- 
venient to  place  it  above  the  engine,  a  small  ram  pump  is 
geared  to  the  engine.  This  pump,  taking  tlie  fuel  fro:n  the 
main  tank,  forces  it  into  a  small  auxiliaiy  tank  placed  con- 
veniently above  the  feeders.  As  this  pump  raises  more  oil 
than  the  engine  uses,  an  overflow  pipe  is  provided  which 
leads  the  surplus  oil  back  to  the  main  tank.  This  ensures 
a  uniform  head  of  oil  above  the  feeders,  and  consequently 
an  even  supply — a  matter  of  importance.  This  small 
auxiliaiy  tank  also  supplies  the  vaporising  lamps  of 
electrically  fired  petroleum  engines.  Having  in  the  fore- 
going description  explained  how  the  fuel  is  measured  to 
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lever  is  provided  which  controls  the, speed  of  the  engine 
through  the  automatic  governor;  that  is,  at  will  the 
governor  can  be  so  altered  that  it  will  slow  the  engine  to  any 
speed  down  to  about  half  its  normal  si:eed  ;  this  is  not  done 
by  simply  altering  the  ignition,  timing  and  letting  the  fuel 
run  as  it  likes;  the  governor  automatically  controls  the 
fuel  at  any  speed,  and  the  hand  lever  controls  the 
governor  and  the  ignition  to  suit,  and  at  any  speed  while 
thus  controlled  the  engine  is  as  perfect  an  engine  as  it  is 
at  top  speed,  but,  of  course,  would  not  show  the  same  B.H.P. 
To  make  this  clear.  An  engine  at  800  revolutions  gives, 
say,  5  B.H.P.  ;  if  this  i-;  slowed  down  to,  say,  500  revolution^, 
it  would  give  about  3  B.H.P.,  and  would  then  be  as  perfect 
a  3  B.H.P.  engine  as  it  was  a  5  B.H.P.  at  800  revolutions, 
and  so  at  any  speed  between  these  two.  Further,  it  could 
be  changed  up  and  down  at  will,  thus  making  the  boat  very 
ea.sy  to  handle. 


the  engine,  ajid  how  charges  ai'e  governed,  we  will  now 
go  to  the  most  important  functions,  which  are  vaporisation 
and  ignition. 

Vaporising. — ^This  is  the  most  critical  part  of  a 
petroleum  engine,  because,  as  petroleum  has  to  be  heated 
to  a  given  point  before  it  vaporises  freely,  it  becomes 
necessary  to  apply  heat  to  the  vaporiser,  and  it  is  very 
tempting  to  tiy  and  use  the  heat  generated  by  the  engine 
for  this  purpose,  but  in  practice  this  is  far  from  a  perfect 
method,  particularly  with  small  engines  such  as  marine 
types,  for  this  reason — the  range  of  heat  is  too  varied  and 
Uncertain  to  ensure  an  even  and  perfect  vaporisation, 
and  it  is  not  sufficiently  under  control.  One  can  see  in 
a  moment  that  the  conditions  of  heat  in  an  engine  would 
vary  tremendously  according  to  whether  the  engine  was 
working  at  full  load  or  running  light.  Also  the  question 
of  external  cold  and  wind  playing  on  the  vaporiser  will 
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have  to  be  taken  iuto  consideration.  These  variations  make 
the  even  vaporis^ition  ahuost  impossible,  because  either 
the  vaporiser  is  too  liot,  or  it  is  too  cold,  and  the  proper 
heat  is  difficult  to  maintain.  Many  devices  have  been 
tried,  but  after  all  the  simplest,  at  present,  is  to  main- 
tain a  lamp  under  the  vaporiser,  particularly  as  by  this 
method  one  can  direct  the  heat  exactly  where  it  is  needed — 
i.e.,  on  the  outside  of  the  vapour  inlet  valve,  thereby 
leaving  oneself  free  to  cool  the  en<?ine  down  as  quickly  as 
possible  by  water-jacUetinp'  tlie  cylinder  heads  and  exhaust 
valves. 

Why  so  many  makers  fight  shy  of  the  lamp  vaporisation 
is  not  quite  clear  to  us,  unless  it  is  l)ecause  the  majority 
of  them  take  very  little  trouble  with  their  lamps,  mostlj^ 
trying  to  use  some  standard  type  of  lamp,  made  for  quite 
a  different  purpose,  and  often  unfitted  for  the  enghie-  Of 
course  this  means  trouble,  and  they  abandon  the  lamp,  and 
accept  worse  troubles.    It  cannot  be  because  tlie  lamp  gives 


have  a  "  blow  "  flame  impinged  on  the  ignition  tube.  The 
same  lamp  is  used  that  has  been  so  thoroughy  tested  in  all 
parts  of  the  world  on  Gardner "  stationary  horizontal 
engines,  of  which  there  are  sometliing  like  3,000  in  us©. 
This  Ifimp  is  supplied  witli  petroleum  from  a  compressed 
air  cylinder,  especially  designed  and  fitted  with  a  strong 
hand-pump  and  pressure  gauge-  The  cylinder,  in  addition 
to  holding  sufficient  oil  for  a  long  day's  nm,  also  has  capacitj' 
for  compressed  air  large  enough  to  ensure  that,  once  it  is 
pumped  to  about  10  lb.  or  11  lb.  pressure  it  will  i-etain  air 
for  four  to  six  houi's  at  sufficient  ])ressure  to  ensure  the 
lamp  and  engine  working  properly.  Notwithstanding  that 
it  may  be  left  unpumped  for  this  time,  there  is  no  objection 
to  giving  it  a  stroke  or  two  of  the  pump,  or  even  re-pmnp- 
ing  it  to  the  initial  pressure  at  any  convenient  time  during 
the  day.  There  is  np  connection  between  the  oil  for  this 
lamp  and  the  engine  oil  tank,  but  both  are  the  same  quality 
petroleum. 
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tlie  user  more  trouble,  as  in  any  case  he  has  to  light  a  lamp,  j 
and  once  lighted  there  should  be  no  trouble  at  all  abovit 
it  if  properly  designed,  because  the  longer  a  good  lamp 
bums,  the  better  it  burns.  It  is  a  fact  that  the  heat  of  the 
vaporiser  is  more  efficiently  and  economically  obtained  by 
keeping  a.  lamp  under  it.  Tlie  makers  of  the  ''Gardner" 
have  paid  tlie  utmost  attention  to  perfecting  a  lamp  suit- 
able for  tiie  purpose,  and  have  produced  and  patented  two 
lanips,  the  one  for  use  with  magneto  ignition,  and  the  other 
for  tube  ignition.  The  former  is  a  small  silent  burner 
which  is  tucked  under  tlie  vaporiser  and  thoroughly  pro- 
tected from  the  weather  ;  it  is  fed  by  gravity  from  the  same 
tank  as  the  feeders,  and  once  lighted  and  burning  pi"o- 
perly  needs  no  further  attention,  and  will  burn  as  long  as  | 
the  engine  is  required. 

With  tube  ignition  a  different  lamp  head  and  system  are  ' 
used,  liecause  in  order  to  heat  the  tube  it  is  necessary  to 


Ignit-ion. — There  are  two  distinct  methods  of  ignition — 
first,  electric ;  second,  rubo.  The  former  is  subdivided  into 
magneto  or  battery  and  coil  ignition.  After  close  attention 
and  numerous  experiments,  the  makers  have  devised  a  very 
successful  form  of  magneto  ignition,  so  much  so  that  they 
have  adopted  it  as  their  standard  ignition  for  this  type  of 
engine.  The  timing  of  the  "  make  and  break  '  is  controlled 
by  cams  which  are  geared  to  the  lay  shaft,  and  con- 
trolled by  the  speed  regulating  device  before  mentioned. 
For  tube  ignition  the  makers  have  designed  a  tube 
whereby  they  are  able  to  obtain  the  advantage  of  the 
accurate  and  satisfactoi'y  firing  of  a  porcelain  tube,  and  at 
the  same  time  get  the  reliability  of  the  patent  metal  tube. 
This  is  done  by  having  an  internal  porcelain  tube,  and  an 
external  tube  which  quite  overcomes  the  difficulty  caused 
by  sudden  cold  or  damp  causing  the  porcelain  tube  to  "fly," 
as  is  the  case  wdien  this  tube  is  exposed.    The  tube  is 
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}>eated  to  the  required  temperature  by  means  of  the  patent 
prc-f-sure  htmp  described  under  the  "  vaporising  ''  with  tube 
ignition. 

Starting.— An  order  to  facilitate  starting,  a  handle  is 
provided  on  the  top  of  the  engine.  This  actuates  a  free 
wheel  on  tlie  main  shaft  ;  when  once  the  engine  is  started 
tlie  liandle  should  be  detached.  To  avoid  pulling  the 
engine  round  against  full  compression,  a  simple  lever  moves 
a  small  alternative  cam  into  position ;  this  connects  witli 
the  eihaust  valve,  and  releases  the  compression,  so  tliat 
the  engine  starts  easily;  once  the  engiixe  is  running,  this 
cam  is  put  out  of  action.  The  foregoing  applies  in  detail 
to  petroleum  engines,  and  in  general  to  petrol  (petroleum 
spirit)  engines;  the  latter  being  practically  the  same,  so 
much  so  that  an  electrically  fired  petroleum  engine  is  con- 
verted into  a  petrol  engine  by  leaving  the  lamps  milit,  and 
altering  tlie  adjustments  of  the  feeders,  etc.,  to  marks  which 
could  be  put  on  the  engine  when  tested  before  being  sent 
out  from  the  works. 

The  makers  liave  been  for  some  vears  linilding  inter.'>'il 
combustion  engines  for  variouis  fuels  and  gases,  and  have 
sent  out  some  thousands,  using  petroleum  and  petrol,  to 
every  quarter  of  tlie  globe,  and  with  a  rapidly  qi-owing  busi- 
ness they  have  designed  special  tools  and  evolved  a  special 
system  applicable  to  their  requirements.  Before  entering 
into  the  launch  engine  Inisiness  they  made  careful  re-vearcli 
to  see  what  volume  of  trade  was  likely,  and,  seeing  a  good 
run,  they  at  once  expended  a  large  sum  of  money  in  making 
jigs,  templates,  gauges,  arid  limit  gauges  for  eveiy  part  of 
each  size  of  engine.  Tlie  system  of  limit  gauges  which 
they  have  adopted  is  the  only  one  by  which  absolute  inter- 
changeability  is  possiWe.  Since  tliey  have  got  to  work 
their  anticipations  have  been  more  than  realised,  and  in 
order  to  cojie  with  the  work  they  have  installed  several 
sjiecial  machine  tools,  and  are  now  turning  out  launch-type 
engines  at  the  I'ate  of  one  a  day  and  selling  them. 

For  our  illustrations  we  are  indebted  to  Messrs.  Norris 
and  Henty,  of  87,  Queen  Victoria  Street,  E.C,  the  London 
representatives  of  the  makers,  Messrs.  Ij.  Gardner  ami 
Sons  Limited,  whose  works  are  at  Patricroft,  Manchester. 


TRADE  NOTES. 


An  order  lias  lately  been  placed  by  the  General  Eloctiie 
Company,  of  the  United  States,  with  Messrs.  Mather  and 
Piatt  Limited  for  fourteen  of  their  special  type  centrifugal 
piimps  for  high  lifts.  The.se  pumps  will  be  driven  by  G.E.C. 
motors,  connected  through  a  flexible  coupling,  and  are  intended 
for  use  iu  two  gold  mines  in  India;  six  pumps  will  be  connected 
in  series  in  each  mine,  the  seventli  being  a  spare.  We  under- 
stand that  these  machines  are  of  the  type  illustrated  and 
described  in  our  issue  of  December  4th,  1903,  vol.  xxviii. 

Messrs.  James  Howden  and  Company,  .of  Glasgow,  have 
been  entrusted  with  the  work  of  adding  to  the  power  plant  of 
the  Sydney  electric  tramway  station  at  a  cost  of  J648,000.  The 
additions  will  consist  of  Babcock  and  Wilcox  water-tube  boilers 
with  mechanical  stokers,  and  Howden's  draught  and  Parsons' 
turbines  electric  generators. 

Messks.  F.  Hattersliy,  Pickard,  and  Company,  15, 
King  Street,  Leeds. — Tliis  firm  are  manufacturers  of  patent 
screw  fans  for  ventilating,  cooling,  di-ying,  and  other  purposes. 
They  issue  several  well-illustrated  lists  describing  the  fan  in 
detail,  and  showing  some  of  the  many  purposes  to  wliich  the 
fan  can  be  applied. 

We  are  informed  that  the  firm  of  Messrs.  Royce  Limited,  of 
.Manchester,  makers  of  tlie  well-known  "  Royce "  dynamos, 
electric  motors,  cranes,  switches,  etc.,  have  appointed  Mr.  E.  C. 
Amos,  M.I.Mech.E.,  20,  Bucklersbury,  E.C,  sole  representa- 
tive for  tiie  London  district,  from  whom  all  particulars  of  their 
specialties  can  be  obtained. 

From  the  Quaker  City  Rubber  Company,  101,  Leadenhail 
Street,  E.C,  we  have  received  a  pamphlet  of  Daniel's  P. P. P. 
packing.  Its  principal  feature  is  that  it  is  composed  of  two 
wedges  and  a  yielding  absorbent  cushion.  The  wedge  surfaces 
slide  over  one  another,  thus  taking  up  irreg'ilarities,  combined 
with  easy  working. 

The  Simms  Manufacturing  Company  Limited,  Welbeck 
Works,  Kimberley  Road,  Willesden  Lane,  London,  N.W.,  are 


now  turning  out  higli-class  Simms  water-cooled  petrol  motors, 
fitted  with  the  Simms-Birch  magneto  igniter,  which  arc  par- 
ticularly adajjted  for  driving  dynamos  coupled  direct.  There  are 
also  many  other  points  in  this  well-designed  motor  wliich  make  it 
particularly  adapted  for  this  purpose.  It  is  very  regular  in 
running,  and  requires  no  switch,  coil,  or  battery,  and  is  cjuick 
in  starting.  Powers  from  5  to  8  horse  power  are  made  with 
single  cylinders,  and  8  to  10  horse  power  d()uble  cylinders, 
whilst  the  firm  alfo  build  four-cylinder  motors  up  to  30  horse 
power.  Samples  are  now  being  exhibited  at  the  ('rystal  Palac(> 
.'Vxitoniobile  Show,  February  12th  to  34th. 

Mr.  a.  G.  Thornton,  Paragon  Works,  West  King  Street, 
Manchester,  in  a  leaflet  draws  prominent  attention  to  an  enormous 
quantity  of  cheap  foreign-made  mathematical  drawing  in.strii- 
ments  placed  on  the  English  market,  resembling  in  appearance 
(/uly  the  genuine  article.  We  can  recommend  to  our  readers 
the  "  Pelliam  "  draving  appar.itrs,  consisting  of  a  drawing 
board,  specially  mounted  on  a  tressel  carrying  frame,  and  also 
the  "  Leoham  "  device  for  tee  squares.  The  new  catalogue 
I'pceutly  issued  l)}'  Mr.  Thornton  should  be  in  every  dranghts- 
uian's  iiands;  it  contains  210  pages,  with  500  illustrations,  and 
includes  the  latest  spfcialties  and  improvements  in  drawing 
instruments. 

.ViR  CoMPREssoKS. — ifessrs.  Reavell  and  Ccimpauy  IJmitcd, 
Raiielagh  Works,  Ipswich,  have  just  issued  their  .lanuary,  1904, 
pamphlets  of  their  well-known  "single"  and  "two-stage" 
quadruplex  air  compressors.  The  principle  of  the  latter  type 
was  described  and  illustrated  in  The  Practiral  J']tigiiii'i-r  last 
year,  when  tests  of  a  highly  satisfactory  nature  were  recorded. 


The  foUnwing  is  a  list  of  the  marine  engineers  to  whom  certificates 
of  competeiicv  have  ))eeii  issued  during  the  last  four  weeks  ending 
necember  31st,  1903  :  — 

.Aberdeen. — First  c/cifs  :  K.  Penny.  A.  Bucliaii.    Second  rhi.'m  :  W. 
Doig,  R.  Walker,  J.  Pattie,  W.  Christie. 
P).\RR0W. — First  I'Jass  :  C  H.  Galwey. 

CardIPF. — First  class  :  W.  Brown,  T.  Ureii.  C.  K.  Beckerlegge,  E. 
Jackson,  H.  Woodland,  F.  G.  C.  Owen.  Second  rln-s  :  J.  W.  Mould, 
H.  Briard,  W.  H.  Wilcox,  W.  Allen,  E.  J.  Blid. 

Dover. — First  class  :  W.  H.  Fox. 

Dublin. — Second  class  :  J.  Wylie,  J.  T.  Raiuey. 

Dundee. — Second  class  :  W.  Cramond,  J.  Glennie. 

Gt.Asaow. — First  class  :  D.  Jenkins,  1).  W.  Will,  R.  Law,  .1.  Ci)waii. 
Second  class  :  J.  Charles,  J.  Mitchell,  W .  Mackersie. 

Greenock. — First  class:  P.  S.  Gibson,  R.  Bay,  A.  H.  Craig,  W. 
Arnott,  T.  W.  Mair,  \Y.  I.  Trevena.  Second  class  :  J.  Black,  A.  B. 
Menzies,  T.  Ford. 

Hull. — First  class:  G.  A.  Goldsmith,  S.  DriffiU.  Second  class: 
H.  Sanderson,  J.  E.  Briggs. 

Leith. — Second  class  :  J.  Sim. 

LiVEEFOOL. — First  class :  G.  H.  M.  Hutchinson,  E.  L.  Fitch,  W. 
Parry,  J.  E.  Fogg,  J.  B.  Harriott,  E.  N.  Merriniau,  J.  C.  Smith,  Q. 
Cowley,  T.  Niblook,  A.  P.  Davies,  A.  E.  Warham,  R.  W.  Webb,  O.  H. 
KoUer,  W.  S.  Ireland,  W.  T.  Tucker,  R.  W.  S.  Biddle,  J.  S.  Herriot,  T. 
P.  Whitmelh  Second  class  :  J.  H.  Barnes,  J.  Sumner,  J.  T.  Robinson, 
G.  N.  Rowe,  F.  A.  Walker,  J.  Hayes,  C.  Cummins,  J.  H.  Rilev,  J. 
Purves,  J.  H.  Sutton,  E.  H.  Edwards,  M.  Arthurson,  C.  R.  Thomas,  W. 
P.  Howard,  R.  Forston,  A  R.  Grieg,  E.  P.  Peters. 

London. — First  class  :  R.  J.  Gahau,  P.  W.  Sowdeu,  AV.  D.  Wheaton, 
W.  Tinsley.  Second  class  :  J.  R.  Greig,  R.  M.  Paton,  A.  H.  D.  Stam, 
W.  H.  Roper,  C.  A.  W.  Hahn,  A.  A.  Bunyai-.l,  E.  A.  Grifiiths,  J.  S. 
Dickson,  F.  C.  Mosden,  J.  G.  Anderson. 

North  Shields. — First  class  :  J.  Graham,  J.  P.  Tweedy,  G.  T.  Mar- 
shall, F.  Petroliuo,  J.  Harbottle,  J.  A.  Wilson,  J.  A.  Mearns.  Second 
class  :  A.  King,  R.  B.  Gray,  J.  H.  Niddrie,  A.  Forbes,  H.  Moult,  W.  J. 
Taylor,  A.  Laiidreth,  J.  Bowman. 

Plymouth.—  Second  class  :  G.  D.  Jacques. 

Southampton. — First  class  :  W.  G.  Coles.  Second  class :  L.  A. 
Jackson. 

Sunderland. — Second  class  :  J.  R.  Kinley. 

West  Hartlepool. — First  class  :  S.  C.  Scott,  J.  G.  Strutliers. 
Second  class:  D.  A.  L.  Parsons,  J.  W.  Copeland,  B.  W.  Newton,  R.  R. 
Stein,  T.  Coulson. 
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Barrow-in-FurnesS- — Two  large  orders  recently  secured 
tiy  Barrow  Steel  Works  have  secured  a  better  prosp??t  for  the 
steelworkers  of  this  town.  Both  orders  are  for  large  consign- 
ni'-nts  of  steel  rails.  Singularly  enough  both  orders  come  from 
Canada,  from  the  large  railway  (onqianies  there.  These  orders 
and  others  iu  hani  will  provide  work  for  a  few  months.  There 
arc  thus  evidences  of  a  general  improvement.  Messrs.  Charles 
Cammell  and  Company,  of  the  Derwent  Steel  Works  at  Work- 
ington, are  to  commence  work  again  shortly,  after  being  shut 
down  for  some  weeks.  As  they  employ  something  like  2,000 
men  this  is  significant  news  for  AVorkington.  During  Decem- 
ber a  very  old-established  iron  mining  company  on  Lindal  Moor, 
rear  Ulverston,  have  suspended  work.    The  worst  feature  about 


expansion  type,  and  the  boilers,  of  which  there  are  four,  are 
fitted  with  Howden's  .systenr  of  forced  draught.  It  may  be 
mentioned  that  a  sister  ship  is  under  construction  at  the 
Queen's  Island  yard.  The  P.  and  O.  steamer  Macedonia  left 
the  river  on  the  28th  January.  After  adjusting  her  compasses 
in  the  Lough,  she  ran  her  trials  on  the  measured  mile,  and 
these  proving  satisfa.^tory  she  at  once  proceeded  to  London  to 
load  for  Bomliay  and  KuracLee.  The  Tyscr  Line  steamer 
Niwaru,  which  was  built  by  Workman,  Clarke,  and  Company  in 
1902,  and  was  ashore  recently  on  1he  New  Zealand  coast,  has 
returned  to  Belfast  for  repairs,  which  will  be  carried  out  by 
the  builders.  In  the  general  enginp.-^riug  sho])s  work  is  rather 
scarce  at  present.  Messrs.  Victor  Coats  and  Company  Limited 
have  just  completed  a  large  vertical  triple-expansion  engine  of 
3,000  indicated  horse  power  for  Neweastle-on-Tyne  electric 
tramways.  This  engine  is  now  ready  for  delivery,  and  on 
Saturday,  30th  January,  the  firm  kindly  gave  permission  to 
the  members  of  the  13elfast  Meclianical  and  Engineering 
Association  to  inspect  it,  a  privilege  which  was  largely  taken 
advantage  of.  It  is  reported  that  Messrs.  Musgrave"  intend 
starting  a  department   for  the  manufacture  of  the  electric 
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stopping  operations  iu  the  pits  of  this  locality  lies  in  the  fact 
that  the  workings  fill  with  water  very  rapidly,  rendering  pump- 
ing operations  so  extensive  that  it  hardly  pays.  Confirmation 
is  to  hand  respecting  the  rumoured  order  of  two  battleships 
for  Japan.  One  of  these  is  to  be  built  by  the  Vickers  Company. 
The  tonnage  of  the  new  boat  will  be  16,400.  Modifications 
are  to  be  introduced  into  the  armament,  and  the  two  ships 
will  be  the  most  heavily  armed  boats  in  the  world. 

Belfast. — The  announcement  that  Harland  and  Wolft'  have 
received  an  order  from  the  White  Star  Line  for  a  steamer  75.3  ft. 
long  ensures,  with  the  work  already  on  hand,  full  employment 
in  this  yard  for  som"  time  tn  come.  The  eugiueworks  of  this 
firm  are  also  fully  employed,  and  in  some  departments  a  night 
shift  is  working.  The  Admiralty  have  placed  the  engines  for 
the  battleship  Hibernia,  to  b?  laid  down  at  Devonport,  with 
this  firm.  These  engines  will  much  similar  to  those  of  the 
King  Edward  VII.  battleship,  which  were  made  by  the  sajne 
firm  last  year-.  On  the  loth  January  Messrs.  Workman,  Clarke, 
and  Company  Limited  launched  from  their  south  yard  the 
twin  screw  steamer  Matatua,  for  the  Shaw-Savill  Line.  The 
Matatua  is  448  ft.  long,  56  ft.  beam,  and  33  ft.  8i  in.  depth 
moulded,  with  a  gross  tonnage  of  6,500,  and  a  dead-weight 
capacity  of  about  9,000  tons.    The  engines  are  of  the  triple- 


motors  used  for  driving  the  fans  fitted  in  their  heating  and 
\entilating  installations.  In  addition  to  this,  they  contem- 
plate making  small  high-speed  engines  and  iiglitiug  sets. 

Dundee. — With  the  advent  of  1904  shipbuilding  and  marine 
engineoring  in  this  port  continue  iu  a  depressed  state,  although 
the  land  and  machine  shops  are  fairly  busy,  one  firm  having 
secured  a  large  order  for  textile  machinery  for  India.  The 
fctrike  of  the  engineers  against  the  reduction  of  wages  still 
continues,  all  efforts  towards  an  amicable  settlement  having 
proved  abortive.  Both  masters  and  men  are  determined  to 
remain  firm,  so  that  unless  some  concessions  are  made  by 
either  side  the  struggle  will  be  a  prolonged  one.  At  the  docks 
and  iu  the  yards  there  is  little  doing.  Messrs.  Gourlay  Bros, 
and  Company  have  contracted  to  build  two  small  tenders  of 
70  ft.  length  for  the  same  company  as  the  rcceutly-built  paddle 
steamer  Cleethorpes,  and  this  firm  will  also  commence  trans- 
forming a  foreign  cargo  boat  into  a  passenger  steamer.  Messrs. 
Cooper  and  Greig  are  engaged  in  putting  the  engines  and 
boilers  into  a  steamer  built  at  Grangemouth  for  Borneo,  and 
towed  here  to  be  fitted  out,  while  there  has  also  been  ssveral 
small  repair  jobs  in  the  graving  dock.  The  tonnage  of  the 
port  had  a  substantial  addition  made  to  it  in  the  launch  of  a 
turret  steamer,  which  was  launched  from    Messrs.  Doxford's 
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yard  in  Sunderland,  on  the  21st  ult.  This  vessel,  whieli  is 
the  first  of  the  class  to  be  locally  owned,  has  been  built  to  tlic 
order  of  the  Angus  Steamship  Company,  is  340  ft.  in  length, 
50  ft.  beam,  and  25  ft.  3  in.  deep,  witn  a  gross  tonnage  ol 
3,545  tons.  Tlie  vessel  was  named  the  Angus,  and  will  be 
supplied  with  engines  cajjablc  of  maintaining  a  speed  of  9A 
knot*.  A  rare  occurrence  on  the  upper  reaches  ol  the  river 
took  place  the  other  day,  when  Mr.  JJ.  Campbell,  boatbuilder, 
liuincned  from  his  yard  near  Stanley  the  new  ferry  boat  for 
the  vehicular  and  other  traffic  across  the  Tay  at  iSurumouth. 
Ihe  new  boat,  which  was  christened  Larches  of  Atholl,  is 
48  ft.  long,  25  ft.  broad,  and  3  ft.  deep,  and  will  take  the  place 
of  the  old  ferry  boat  built  by  Mr.  Campbell's  father,  over 
forty  years  ago.  There  is  again  rumours  of  a  large  sailing  ship 
comjiany  of  this  city  going  in  for  steam.  If  this  be  correct, 
it  is  to  be  hoped  that  tfie  order  will  be  secured  by  some  of  the 
local  builders,  as  work  is  urgently  needed  to  relieve  the  exist- 
ing depression,  and  afford  employment  to  the  large  number  of 
idle  men. 

Mid-Tyne- — It  is  pleasing  to  be  able  to  report  that  a 
marked  change  for  the  better  lias  taken  place  all  round  in  this 
district  during  the  month  of  January,  and  that  tlie  distress  is 
not  now  so  acute  as  it  was  during  December.  Messrs.  Palmer's, 
of  Jarrow,  have  obtained  quite  a  quantity  of  new  work,  and 
have  put  a  night  shift  on  to  cope  with  it.  H.M.S.  battleship 
Goliath  has  arrived  at  their  quay,  and  is  to  be  thoroughly  over- 
hauled. She  was  fitted  with  experimental  boilers,  whicli 
probably  accounts  for  her  being  back  so  soon,  as  she  is  a  com- 
paratively nevv  boat.  The  Admiralty  have  arranged  to  turn 
the  warships  Temeraire  and  Bellerophon  into  floating  work- 
shops for  tfie  training  of  naval  cadets.  The  vessels  are  to  be 
sent  to  Jarrow,  where  the  engines,  boilers,  and  other  gear  will 
be  rejilaced  with  the  necessary  machinery  and  other  fittings 
for  the  use  of  the  naval  students.  The  two  ships  are  useless  as 
battleships,  seeing  the  Bellerophon  was  built  at  Chatham  in 
1866,  and  the  Temeraire  ten  years  later.  There  are  also  three 
Elder-Dempster  steamers  building  at  Palmer's,  and  two  or  three 
destroyers  in  the  water,  and  some  on  the  stocks.  Messrs. 
Swan,  Hunter,  and  Wigham  Richardson  Limited  have  booked 
one  or  two  orders  during  the  past  mouth.  The  steamship 
Matina  was  launched  on  the  16tli  ult.,  from  this  firm's  Wall- 
send  yard.  Being  built  to  the  order  of  Messrs.  Elder,  Fyffes 
Limited,  of  London,  she  is  specially  constructed  for  the  fruit- 
carrying  trade,  and  has  the  whole  of  the  cargo  space  insulated. 
Her  length  is  362  ft.,  breadth  46ft.,  depth  32lft.,  and  will 
carry  a  dead-wtight  cargo  of  about  5,000  tons.  Arrangements 
for  the  expeditious  handling  of  the  same  are  very  complete. 
She  is  the  first  boat  constructed  specially  for  the  fruit  trade, 
and  will  only  carry  cargo  on  the  honiebound  passages,  the 
outgoing  voyage  being  made  in  ballast.  A  sister  ship  to  the 
above  is  at  preseiit  on  the  stocks  ol  lliis  Wallsend  firm.  The 
other  firms  on  Mid-Tyne  are  only  very  moderately  employed, 
and  orders  have  been  and  still  are  very  scarce,  although 
numei'ous  inquiries  are  in  the  air.  The  screw  steamer  Beyer- 
land,  a  vessel  230  ft.  long,  Sift,  broad,  by  17  ft.  3  in.  moulded 
depth,  was  taken  from  the  yard  of  Messrs.  V^.  Dobson  and  Co., 
Low  Walker-on— Tyne,  for  her  official  trial  at  sea,  when  a 
mean  speed  of  9  7  knots  was  obtained.  A  set  of  triple-expansion 
engines,  with  cylinders  18  in.,  29^  in.,  and  48  in.  by  33  in.  stroke, 
and  two  large  boilers  for  supplying  the  motive  force,  being 
fitted  by  the  Nortk-Eastern  Marine  Engineering  Company, 
Wallsend.  The  ves.>.el  is  to  the  order  of  the  Rotterdam  Shijj 
and  Coal  Company.  'The  Foo  Shing  (Wealth  and  Promotion), 
which  has  just  been  completed  for  the  Indo-China  Steam  Navi- 
gation Company  Limited  by  Messrs.  Swan,  Hunter,  and 
Wigham  Richardson  Limited,  sailed  from  the  Tyne  after  a 
most  successful  trial.  The  tori^edo-boat  destroyer  Eden  has 
had  her  official  trials,  when  a  speed  of  26  2  knots  was  obtained, 
the  specified  speed  being  25  J  knots.  The  propelling  machinery 
has  'oeen  sujiiilied  by  Parsons,  and  consists  of  three  turbines, 
each  driving  separate  shafts,  two  propellers  being  on  each 
shaft.  The  hull  and  boilers  were  constructed  by  R.  and  W. 
Hawthorn,  Leslie,  and  Company,  Hebburn,  to  Messrs.  Parsons' 
order.  Having  passed  all  her  trials,  the  destroyer  Ettrick, 
one  of  several  being  built  at  Palmer's,  of  Jarrow,  will  soon  be 
handed  over  to  the  Government.  She  is  one  of  the  first  of  the 
new  type  to  enter  the  service. 

The  Hartlepools- — The  shipbuilding  and  engineering 
trades  in  this  port  have  improved  considerably  during  the 
month,  several  orders  for  new  ships  having  been  placed.  Messrs. 
Wm.  Gray  and  Conijjany  have  secured  the  majority  of  the 
contracts,  having  booked  orders  for  about  half-a-dozen  new 
steamers,  one  of  which  is  for  Messrs.  C.  A.  Forslind  and  Com- 
pany, of  West  Hartlepool,  and  another  for  the  Horsley  Line 
Limited.  These  orders  have  caused  Messrs.  Gray  to  become 
rather  busy,  and  they  now  have  four  ships  in  progress  at  the 
old  yard,  in  addition  to  those  at  the  new  yard.  This  firm 
have  also  been  busy  during  the  month  with  repair  work,  their 
two  dry  docks  being  continuously  occupied  with  vessels  under- 
going repairs.    The  steamship  Luristan,  built  by  Messrs.  Gray, 


to  the  order  of  Messrs.  F.  C.  Strick  and  Company,  has  been 
handed  over  to  the  latter  firm  after  a  most  satisfactory  trial 
trip.  Messrs.  Purness,  Withy,  and  Company  have  booked  an 
order  for  a  new  cargo  boat  for  Messrs.  J.  S.  Allison  and  Com- 
pany, of  West  Hartlepool,  which,  witli  the  vessels  already  in 
Hands,  will  keep  this  yard  fairly  well  employed  for  some  time. 
The  nevv  Manchester  liner  steamshi]!  Manchester  Mariner  is 
being  fitted  out,  and  should  be  ready  for  sea  very  shortly. 
This  is  the  second  vessel  Messrs.  Purness,  Withy,  and  Com- 
pany have  recently  built  for  this  line,  the  other  being  the  Man- 
chester Port,  whicli  was  comjjleted  and  handed  over  to  her 
owners  at  the  beginning  of  the  month.  This  firm  are  also  busy 
with  repair  work,  and  at  present  have  the  steamship  Gulf  of 
Bothnia  and  steamshiji  Castleventry  in  dry  dock,  the  latter 
ship  undergoing  extensive  repairs  and  re-outfit  after  her  recent 
collision.  Messrs.  Irvine's  Shipbuilding  and  Dry  Docks  Com- 
pany Limited  launched  the  first  steamer  to  Messrs.  Ajipleby 
and  Company's  order  during  last  mouth,  and  the  second  one 
for  this  firm  is  also  in  an  advanced  stage.  Good  progress  is 
being  made  with  the  two  boats  for  Messrs.  Cockerline  and 
Company,  the  first  of  which  should  be  ready  for  lauuching  at 
an  early  date.  We  have  not  heard  of  this  firm  having  booked 
any  fresh  orders  during  the  month.  Messrs.  Richardson, 
Westgarth,  and  Company  Limited,  marine  engineers,  are  keep- 
ing moderately  busy,  having  in  hand  a  number  of  sets  of 
engines  and  boilers,  some  of  these  being  for  steamers  building 
on  the  Tyne  and  Tees,  in  addition  to  those  building  at  Messrs. 
Furness,  Withy,  and  Comjiauy's  and  Messrs.  Irvine's  yards. 
They  have  just  comjjleted  fitting  the  machinery  on  board  the 
steamship  Manchester  Mariner,  and  at  present  the  steamship 
Elixir  is  at  the  Sheer  Legs  birth  receiving  her  machinery. 
We  understand  Messrs.  Ricliardson's  new  shop  for  the  manu- 
facture of  turbines  is  now  about  completed,  and  that  work 
will  be  commenced  at  an  early  date.  Messrs.  the  Central 
Marine  Engine  Works  have  in  hand  the  machinery  for  the 
whole  of  the  vessels  building  by  Messrs.  W.  Gray  and  Com- 
pany at  both  the  shipyards,  and,  of  course,  this  includes  the 
engines  and  boilers  for  the  steamers  recently  booked  by  Messrs. 
Gray.  'We  hear  that  employment  will  be  found  for  a  good 
number  of  men  owing  to  the  amount  of  work  recently  booked 
at  these  engine  works. 

The  W^ear,  Sunderland. — The  outlook  here  is  brightening, 
a  number  of  new  orders  being  reported.  It  was  stated  recently 
that  Messrs.  Laing  had  withdrawn  the  notice  of  three- 
quarter  time;  this  withdrawal,  however,  only  applied  to  certain 
sections,  and  over  70  of  their  men  struck  work,  the  final  result 
being  a  complete  withdrawal  of  the  notice.  In  reference  to 
three-quarter  time  in  other  yards,  the  various  trades  repre- 
sented on  the  Conciliation  Board  are  to  meet  to  consider  the 
matter.  The  engineering  employers  have  given  a  two  months' 
notice  of  all-round  reductions  in  wages,  and  reductions  in  the 
shipyards  are  spoken  of.  Messrs.  IJoxford  are  working  their 
yard  day  and  night,  having  a  good  number  of  orders  in  hand ; 
their  engine  works,  however,  being  in  advance  of  the  yard, 
are  not  so  busy.  Messrs.  Bartram  are  fully  occupied,  and 
working  all  hands  overtime.  They  have  just  launched  a  vessel, 
and  have  a  quantity  of  good  work  in  hand.  Messrs.  Short 
have  two  vessels  afioat,  and  two  building.  Of  Messrs.  Pickers- 
gill's  orders,  the  construction  of  three  boats  has  yet  to  be 
commenced.  Work  at  Messrs.  Austin's  is  now  very  brisk,  they 
liaving  three  definite  orders,  and  others  in  negotiation.  These 
are  for  collier  vessels,  which  sjoecialty  has  gained  them  a 
rejiutation;  tlwir  dock  and  pontoon  continue  busy.  Messrs. 
Robert  Thompson  are  re-starting  their  yard  on  two  new  vessels, 
one  being  for  Norwegian  owners.  Messrs.  Priestman  have 
two  vessels  building,  and  are  commencing  work  on  a  large 
boat  this  week.  Messrs.  Bluiner  have  just  launched  a  vessel 
for  the  'Moss  Steamship  Company  Limited,  of  Liverpool,  and 
have  two  berths  occujiied.  The  small  yard  of  Messrs.  John 
Crown  Limited  is  doing  well,  having  launched  the  Porthcawl 
for  the  wood  and  coal  trade,  and  having  a  moderate-sized 
vessel  building.  The  Sunderland  Shipbuilding  Company 
Limited  are  slack,  being  occupied  on  a  small  class  of  work  only. 
The  North-Easteru  Marine  Engine  Works  continue  fully 
employed,  and  should  have  a  good  year.  They  are  converting 
the  whole  of  their  works  to  electric  driving,  obtaining  the 
power  from  the  corporation.  The  sub-station  which  transforms 
the  current  for  their  use  has  just  been  opened,  and  two  similar 
sub-stations — one  for  Messrs.  Doxford  and  one  for  more  general 
work — are  now  running,  completing  for  the  present  the  cor- 
poration scheme.  The  other  engine  works  are  slack.  The 
Yamuna,  of  11,000  tons  dead  weight,  the  largest  ship  built 
on  the  Wear,  after  twelve  months'  service,  has  been  sold  by 
the  British-India  to  the  Cunard  Company,  and  is  now  in  the 
river.  Messrs.  Laing  have  orders  to  fit  her  out  with  all  despatch 
for  the  carrying  of  2,300  emigrants,  and  she  is  to  be  placed 
on  the  New  York  and  Mediterranean  service,  and  later  on  to 
the  ordinary  Liverpool-Boston  route.  As  showing  the  limits 
of  this  district,  her  funnel  is  20  ft.  higher  than  Sunderland 
Bridge. 
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LLOYD'S   REGISTER   OF    BRITISH  AND 
FOREIGN  SHIPPING. 

SHIPUUILDING  AT  HOME  AND  ABROAD  IN  1903. 

DuBiNG  1903,  exclusive  of  war  ships,  697  vessels  of  1,190,618 
tons  gross  (viz.,  632  steamers  of  1,165,503  tons  and  65  sailing 
vessels  of  25,115  tons)  have  been  launched  in  the  United  King- 
dom. The  war  shijjs  laiinchod  at  both  Government  and  private 
yards  amount  to  41  of  151,890  tons  displacement.  Tlie  total 
(Uitput  of  the  United  Kingdom  for  the  year  lias,  therefore,  been 
738  vessels  of  1,342,508  tons.  These  totals  are  analysed  in  the 
tables  wliich  are  given  below,  but  the  following  notes  will  also 
be  of  interest.  In  these  notes,  v/ar  shi23s  are  excluded  from 
consideration,  except  where  they  are  specially  mentioned. 

The  output  of  mercantile  tonnage  in  the  United  Kingdom 
during  1903  shows  a  decrease  of  237,000  tons  from  last  year, 
and  is  the  lowest  since  1897.  Compared  with  the  returns  for 
1901,  when  the  output  of  both  mercantile  and  war  tonnage 
reached  the  highest  level,  the  present  figures  show  a  reduction 
of  334,000  tons  as  regards  merchant  vessels,  and  60,000  tons 
as  regards  war  vessels. 

It  may  be  mentioned  that  99J  jier  cent  of  the  tonnage 
launched  has  been  built  of  steel,  and  that  nearly  98  per  cent  is 
composed  of  steam  tonnage. 

Of  the  total  output,  936,776  steam  tons  and  13,800  sailing 
tons,  or  950,576  tons  in  all  (80  per  cent)  belong  to  ports 
in  the  United  Kingdom.  In  this  connection,  it  should  be 
!!oted  that  the  losses,  etc.,  of  United  Kingdom  vessels  during 
twelve  months  are  shown  by  Lloyd's  Register  Wreck  Returns  to 
a\erage  258,200  tons  (202,700  steam,  55,500  sail).  Sales  to 
foreign  and  colonial  owners  for  the  twelve  months  ended 
November,  1903,  reached  a  total  of  352,000  tons  (294,000 
steam,  58,000  sail).  On  the  other  hand,  purchases  from 
foreign  and  colonial  owners  during  the  same  period  amounted  to 
65,000  , tons  (57,000  steam,  8,000  sail).  The  sailing  tonnage  of 
the  United  Kingdom  would  tlius  a2>pear  to  have  decreased  by  aljout 
92,000  tons,  while  the  steam  tonnage  has  increased  by  497.000 
tons.  The  net  increase  of  TTnited  Kingdom  tonnage  during  1903 
is  thereff)ic  about  405,000  tons.  For  the  lasst  four  years  the 
estimated  net  increases  w'ere  as  follows:  1899,  313.000  tons; 
1900,  220,001);  1901.543,000  tons:  1902,  643,000  tons. 

In  1903,  18  per  cent  of  the  total  output  has  been  acquired 
by  foreign  and  colonial  shipowners,  as  compared  with  18  per 
cent  in  1902,  23  per  cent  in  both  1901  and  1900,  19  per  cent 
in  1899,  22  i>er  cent  in  1898,  and  25  per  cent  in  1897.  The 
Bi'itish  Colonies  have  provided  the  largest  amount  of  work  foi 
the  shipbuilders  of  the  United  Kingdom,  viz. :  .30  vessels  of 
33,793  tons  (28  per  cent  of  the  total  output).  Germany 
follows  with  9  vessels  of  26,598  tons.  Next  come  Noi-way 
with  25,813  tons,  and  Holland  with  18,153  tons. 

The  annual  shipbuildii'g  statistics  of  Lloyd's  Register  during 
recent  years  have  illustrated  the  tendency  towards  the  construc- 
tion of  steamers  of  large  tonnage.  During  the  four  years,  1892-5, 
on  an  average  eight  vessels  of  6,0i)0  tons  and  upwards  were 
launched  per  annum  in  the  I'^nited  Kingdom;  in  the  following 
four  years,  1896-9,  the  average  rose  to  25;  for  the  last  four 
years,  1900-3,  the  average  has  been  39.  Of  vessels  of  10,000 
tons  and  upwards,  only  three  were  launched  in  the  four  years 
1892-5;  17  were  launched  during  the  four  years  1896-9;  and 
32  have  been  launched  during  the  four  years  1900-3.  The 
largest  steamers  which  have  been  launched  during  1903  are  the 
following :  — 

Tons  gross. 

Baltic   23,763 

(Not  named)   .•   16,780 

(Not  named)    16,780 

Republic    15,378 

Kenilworth   Castle    13,150 

Armadale  Castle   ,   12,800 

Macedonia   10,523 

Marmora    10,523 

The  largest  sailing  vessel  which  has  been  launched  in  tiie 
United  Kingdom  during  1903  is  the  Mneme,  of  2,456  tons. 

Of  the  principal  shipbuilding  centres  of  the  country,  Glasgow- 
takes  the  lead,  showing  an  output  of  239,947  tons.  Then  follow 
in  order  Newcastle  (219,360  tons),  Sunderland  (189,500  tons), 
Belfast  (156,859  tons),  Greenock  (124,359  tons),  Middlesbrough 
(91,675  tons),  and  Hartlepool  (80,808  tons).  In  war-ship 
tonnage  the  leading  ports  stand  thus:  Glasgow  (54,200  tons), 
Newcastle  (33,825  tons),  and  Barrow  (28,750  tons). 

In  view  of  the  general  interest  which  is  felt  in  the  increasing 
employment  of  the  turbine  method  of  propulsion,  it  will  be  well 
to  record  the  names  of  the  steamers  fitted  with  turbines  which 
have  been  launched  during  1903.    They  are  as  follow:  — 

Tons  displacement. 

H.M.S.  Amethyst    3,000 

H.M.S.  Eden    565 


Tons  gross. 

Yacht  Lorena    1,303 

The  Queen  (Channel  steamer)    1,676 

Brighton  (Channel  steamer)    1,129 

In  addition,  the  returns  for  the  year  under  review  include 
145  steam  trawlers  and  other  fishing  vessels;  65  dredgers, 
barges,  etc.;  25  yachts;  25  tugs;  6  vessels  intended  to  carry  oil 
in  bulk;  and  other  vessels  designed  for  special  service. 

Of  the  vessels  launched  in  the  United  Kingdom,  528  of 
887,457  tons  have  been  built  under  the  society's  inspection 
with  a  view  to  classification  in  Lloyd's  Register  Book. 

As  regards  the  movements  of  the  shipbuilding  industry 
during  tlie  course  of  1903,  Lloyd's  Register  Returns  show  that, 
at  the  opening  of  the  year,  irrespective  of  war  ships,  1,024,067 
tons  (1,001,739  steam,  22,328  sail),  were  being  built  in  the 
United  Kingdom.  The  returns  for  the  March  quarter  indicated 
a  reduction  of  49,000  tons  in  the  work  in  hand,  but  the  June 
returns  regained  the  previous  leved.  By  the  end  of  September, 
however,  the  figures  had  fallen  117,000  tons  short  of  those 
with  which  the  year  oijeiied,  and  at  the  present  time  the  work 
in  progress  (viz.,  898,478  tons)  is  less  by  125,000  tons,  or  12 
2)cr  cent.,  than  it  was  twelve  months  ago.  As  compared 
with  the  work  in  hand  in  September,  1901,  when  the 
highest  figures  recorded  in  "Ihe  history  of  the  shipbuilding 
iudustiy  were  reached,  the  tonnage  now  luider  construction  is 
less  by  515,000  tons,  or  about  36^  per  cent.  As  regards  the 
amount  of  war-ship  tonnage  under  construction  in  the  country, 
the  highest  total  recorded  by  Lloyd's  Register  was  reached 
•in  March,  1900,  when  454,000  tons  displacement  we'c  in 
hand.    The  total  is  now  309,510  tons. 

There  have  been  built  abroad,  during  the  year,  549  steamers 
of  798,205  tons  and  404  sailing  vessels  of  156,808  tons,  in  addi- 
tion to  78  war  vessels  of  239,210  tons  displacement.  Among 
foreign  countries,  the  three  leading  places  are  held  by  the 
United  States  of  America  (,382,000  tons),  Germany  (184,000 
tons),  and  France  (93,000  tons). 

Of  the  mercantile  tonnage  reported  from  the  United  States,  a 
runsidcralile  proportion  does  not  afi'ect  the  general  commerce  of 
the  world,  being  intended  for  service  on  the  Great  Lakes.  As 
showing  the  size  of  vessels  employed  in  that  trade,  it  may  l)e 
mentioned  that  twenty-four  steamers  iuive  lieeu  built  for  it 
during  1903  of  upwards  of  4,000  tons  each,  while  seven  others 
range  between  3,000  and  4,000  tons.  On  the  coast,  nine 
steamers  of  over  4,000  tons  each,  besides  six  steel  and  three 
wooden  sailing  vessels  of  over  2,000  tons  each,  have  been 
launched.  The  largest  steamers  included  in  these  figures  arc 
the  following:  — 

Tons  gross. 

Minnesota   21,000 

Mongolia   13,638 

Manchuria   ■   13,638 

Maine    ^,914 

Missouri    ''>91-* 

These  five  vessels  have  all  been  built  under  the  survey  of 
Lloyd's  Register. 

Germany  has  launched  one  steamer  exceeding  8,000  tons, 
viz.:  the  Gneisenau  of  8,081  tons,  built  at  Stettin,  and 
thirteen  steamers  between  4,000  and  8,000  tons.  The  only 
important  sailing  vessel  included  in  the  output  of  Germany 
during  the  year  is  the  four-masted  barque  Petschili  of  3,087 
tons,  built  at  Hamburg,  under  the  survey  of  Lloyd's  Register. 

The  most  significant  feature,  in  respect  of  the  shipbuilding 
industry  in  France  during  1903,  has  been  the  abandonment  of 
the  construction  of  large  sailing  vessels.  During  the  years  1899 
to  1902,  the  numbers  of  steel  sailing  vessels  of  2,000  tons  and 
upwards  launched  in  France  were  respectively  24,  38,  49,  and  54. 
Durino-  1903,  not  one  such  vessel  has  been  launched,  neither  is 
any  now  under  construction.  On  the  other  hand,  the  steam 
tonnage  launched  in  France  during  1903  amounts  to  83,000 
tons,  or  38,000  tons  in  excess  of  the  output  of  1902.  At  the 
present  time  the  steam  tonnage  under  construction  m  France 
reaches  a  total  of  105,000  tons,  as  compared  with  77,000  tons 
at  the  end  of  1902,  and  59,000  tons  at  the  end  ot  1901. 

If  to  the  foreio-n  and  colonial  figures  be  added  those  tor  the 
United  Kingdom",  the  total  output  of  the  world  during  1903 
(exclusive  of  war  ships)  apiiears  to  have  been  about  2,146,000 
tons  (1,964,000  steam,  182,000  sail).  Lloyd's  Register  A\  reck 
Returns  show  that  the  tonnage  of  all  nationalities  totally  los^t. 
broken  up.  etc.,  in  the  course  of  twelve  mouths  amounts  to 
about  744,000  tons  (419,000  steam,  325,000  sail.  The  net  increase 
of  the  world's  mercantile  tonnage  during  1903  is  thus  about 
1.402,000  tons.  Sailing  tonnage  has  been  reduced  by  143,000 
tons  'while  steam  tonnage  has  increased  by  1,545,000  tons. 

Comiiared  with  the  net  increase  for  the  world,  the  net  increase 
of  405  000  tons,  as  stated  above,  for  the  United  Kingdom  is 
ciuivalent  to  nearly  29  per  cent.  In  the  net  increase  ot  the 
world's  steam  tonnage,  viz.,  1.545,000  tons,  the  United  King- 
dom has  shared  to  the  extent  of  497,000  tons  o^'f /..j.P"' 
cent  Of  the  tonnage  launched  during  1903,  the  United  King- 
dom has  acquired  over  44  per  cent;  and  of  the  new  steam 
tonnac^e  the  United  Kingdom  has  ac<iuired  nearly  48  per  cent. 


THE  PRACTICAL  ENGINEER— ENGINEERS'  GAZETTE  SUPPLEMENT.  187 


^j^Leded  Jlcuiim  ^PalmlA 


]!v  Marks  A^•u  Clerk,  Patent  Ageuts  and  (Joiisultiiig  Eugineei-s,  IS, 
Southamptcm  Buildings,  London,  W.C.  ;  30,  Cross  Street,  Man- 
chester ;  and  13,  Temple  Street,  Bii-mingliam. 

Copies  of  published  patent  specifications  will  lie  forivanlcd  post  free 
fov  one  shilling  upon  application  beinf/  sent  to  Messrs.  Marks  and 
Clerk  at  any  of  the  above  addresses. 

Lubricator.     F.  Tuier.     No.  2-296,  of  1903.  — A  lul.ricator  in 


Specif  oatlon  No.  2296,  of  1903. 

which  screw  action  for  forcing  g^rease  to  bearings  is  comlnned 
nith  automatic  feed  action  by  me  uis  of  spring  pressure. 

Covers  for  Ships'  Hatchways.    H.  Burkell.   No.  -2350, 

of  1903. — The  cover  of  tlie  hatchway  or  opening  is  made  in  the 
form  of  a  door  or  doors  of  iron,  steel,  or  other  suitable  material, 
which  may  be  hinged  at  the  ends  or  sides  of  tlie  hatchway,  or 
may  be  portable  as  may  be  most  convenient.  When  fitted  to 
large  hatchways  across  each  door  or  cover,  a  strong  beam  or 
beams  are  provided  of  such  strength  as  will  withstand  the 
weight  of  any  water  which  may  fall  tipon  the  cover;  the  cover 
is  further  strengthened  by  stiffening  bars  of  angle  or  other 
suitable  section,  fitted  at  right  angles  to  and  connected  with 
said  beam  or  girder,  and   extending  to  the  coamings  of  the 


1 


Specification  No.  2350,  uf  1903. 

hatchway.  By  this  means  the  cross  beams  and  fore  and  aft 
supports  usually  fitted  under  the  hatch  covers  may  be  dis- 
pensed with,  and  the  opening  of  the  cover  or  door  at  once 
leaves  the  hatchway  entirely  clear  for  working-  cargo,  the  cover 
itself  being  hinged  back  on  deck  or  lifted  clear  of  the  hatchway. 
The  beam,  or  girder,  or  stifieners  being  fitted  on  the  top  of  the 
cover  when  covering  the  hatchway  the  whole  internal  space  in 
the  hatchway  itself  is  left  free  for  the  storage  of  cargo,  and 
a  plane  surface  is  provided  for  working  upon  when  the  hatch- 
way is  open,  which  plane  surface  may  also  serve  as  a  chute  for 
coal  and  similar  cargoes.  The  covers,  when  closed  down  upon 
the  hatchway  coamings,  which  are  suitably  stiffened  at  their 


upper  edge  by  flat  bars  of  V  or  other  suitable  section,  are 
forced  down  upon  rope  gasket,  canvas,  rubber,  or  other  suit- 
able packing,  and  rendered  watertight  by  means  of  metal 
wedges  held  in  suitable  sockets,  so  arranged  that  the  wedges 
cannot  fall  out  of  the  sockets,  and  the  wedge  sockets,  which 
are  attached  to  the  coamings,  readily  fall  back  out  of  the  way 
when  the  covers  are  open.  These  wedging  sockets  arc  so 
designed  as  to  be  easily  fitted  and  removed,  being  ])referably 
made  of  cast  steel,  and  so  arranged  that  the  covers  may  be 
rapidly  secured  or  released  by  driving  the  wedges  by  a  hammer. 

Armour  for  Ships  and  Fortifications.   A.  T.  Dawson 

AND  J.  L.  S.  Benthall.  No.  3881,  of  1903.— Between  the 
two  plates  A,  B  are  arranged  distance  ))ieccs  or  couical  sleeves 
of  forged  steel  or  the  like,  through  which  bolts  are  passed  for 
securing  tlie  outer  plate  in  place.  The  said  bolts  at  the  forward 
ends  screw  into  the  back  of  the  plate  A,  and  they  extend  rear- 
wardly  through  the  plate  B,  a  backing  of  wood  and  a  skin 
plating,  and  at  their  rear  or  inner  ends  are  furnished  with 
screw  nuts.  Other  bolts  are  also  provided,  which,  at  their 
forward  ends,  screw  into  the  back  of  the  plate  B,  and  extend 
rearwardly  through  the  wood  backing  and  skin  plate,  and  are 
furnished  with  screw  nuts.    The  space  between  the  two  plates 


Speoifiaation  No.  3881,  of  1903. 


A  and  B  is  hlled  with  the  cellulose  packing,  or  with  other 
buoyant  and  water-tight  jjacking.  As  illustrated  in  fig.  2, 
we  may  increase  the  liuoyaucy  and  stability  of  ships  or  other 
structure  by  providing  ))ehind  the  aniKUir  plates  B,  and  also 
below  said  armour  plates,  water-tight  compartmenls  filled  with 
the  cellulose  packing.  These  compartments  would  then  serve 
for  the  protection  of  coal  or  oil  fuel  contained  in  the  com- 
partments C,  and  for  the  protection  of  water-tight  compart- 
ments arranged  adjacent  to  said  compartments  C.  Tlie  said 
cellulose  packed  water-tight  compartments  may  also  be  dis- 
posed at  any  other  part  of  the  ship  or  structure  which  is  likely 
to  be  damaged  by  collision,  gunfire,  or  torpedo  attack. 

Marine  Boiler.  J.  H.  Meifort.  No.  -23476,  of  1903.— lu  the 
smoke  box  oi'  uptake  of  the  marine  boiler  there  is  arranged  in 
the  space  between  the  sets  of  tubes  a  box  or  casing  C,  which 
is  closed  in  on  all  sides,  and  in  which  the  superheating  elements 
or  tubes  for  superheating  the  steam  are  arranged.  The  box  C 
communicates  with  the  furnace  over  the  grate  either  by  means 
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Specification  No.  2317t5,  of  rjU3. 

of  a  fine  A  opening  above  the  fire  door  into  the  furnace  or  by 
means  of  a  flue  B  extending  through  the  boiler  space,  so  that 
the  hot  gases  of  combustion  pass  out  from  the  furnace  directly 
to  be  superheated,  and  thus  still  further  increase  the  tempera- 
ture in  the  box,  which  is  already  heated  to  the  temperature  of 
the  smoke  box,  namely,  to  about  360  deg.  Celsius.  For  the 
purpose  of  carrying  off  the   waste  gases  and  regulating  the 
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teniperatuie  iu  the  superheater,  there  is  employed  a  damjjer 
provided  on  one  side  of  the  box  C,  or  a  separate  chimney  or 
funnel,  not  shown  in  the  drawings,  may  be  mounted  on  the 
box  for  this  purpose. 

Rowlocks  for  Boats.    A.  Fenwick.    No.  4165,  of  1903.— 

The  rowlock  is  carried  by  the  parts  B  and  C,  which  dovetail 
together,  and  are  together  pivoted  to  a  plate  by  a  pin,  the 
plate  being  secured  to  the  gunwale  of  the  boat  by  screws, 
which  pass  through  the  holes  therein.  The  rowlock  has  a 
cylindrical  portion,  which  engages  in  the  bearing  formed  by 
the  end  of  the  piece  B,  and  the  end  of  the  slot  in  the  piece  C, 


Specification  No.  4165,  of  1903. 

D  and  E  being  shoulders  or  dibcs  formed  on  the  rowlock  which 
engage  on  the  upper  and  under  sides  respectively  of  the  pieces 
Yi  and  C,  the  shoulder  or  disc  E  engaging  in  the  aperture  F 
in  base  plate  when  in  use.  It  will  thus  be  seen  that  the  row- 
lock is  free  to  revolve  when  in  use,  and  by  turning  the  hinge 
on  the  pivot  may  be  removed  or  imshipped  when  required,  and 
will  always  be  in  a  convenient  position  for  immediate  use. 

Burner  for  Liquid  Fuel.  L.  E.  Smith.  No.  24624,  of 
1903. — A  burner  for  licjuid  fuel,  such  as  petroleum  in  its 
various  forms  and  other  suitable  oils,  and  is  specially  applicable 
to  the  furnaces  of  steam  geiierators,  such  as  marine  and  land 
boilers.  The  oil  is  formed  into  spray  by  the  action  of  a 
mixture  of  heated  compressed  air  and  dry  or  siiioerlieated  steam. 


Specification  No.  21624,  of  1903. 

The  burner,  as  a  whole,  consists  of  a  central  sjnndle  encircled 
by  three  cylinders,  each  of  different  diameter  and  concentric 
with  the  spindle,  suitable  connections  for  the  oil,  air,  and 
steam  supply,  and  means  for  regulating  and  controlling  the 
discharge  of  said  oil,  air,  and  steam  at  the  mouth  of  the 
burner. 

Bottom  Tumbler  of  Bucket  Dredgers.  F.  Lobnitz. 
No.  254.25,  of  1903. — A  metallic  or  other  suitable  packisig  ring 


is  fitted  round  the  tumbler  shaft  and  is  held  tight  against  the 
face  of  the  sleeve  of  the  tumbler  by  mea]is  of  pins,  which  work 


Sreoification  No.  25425,  of  1903. 

in  guide  holes  made  in  the  ladder-end  brackets,  and  are  acted 
on  by  springs,  which  are  fitted  iu  the  recesses  shown. 


EifGiNEER  Captain. 
J.  H.  Adams  to  President,  additional  temporary,  undated. 

Engineer  Comiiandehs. 

W.  J.  Featlierstone  to  Grafton,  and  E.  Swinney  to  Pembroke, 

for  Aretliusa,  to  date  January  18th. 
J   II.  Watson  to  Albion,  and  E.  W.  Cudlip  to  Fire  Queen,  for 

Andromeda,  to  date  January  19th. 
J.  W.  Ham  to  Fire  Queen,  for  Powerful,  to  date  January  13th. 
S.  Godbeer  to  Pembroke,  for  Argonaut,  undated. 
J.  H.  W.  H.  Ellis  to  Vivid,  for  R.N.  Engineering  College,  to 

date  January  5th. 

G.  W.  Hudson  to  Vivid,  for  Magnificent,  to  date  February  2nd. 
W.  H.  Pibworth  to  Fire  Queen,  for  Dockyard  Reserve,  undated. 
W.  Brown  to  Excellent,  for  Colossus,  to  date  January  28th. 
II.  J.  Cood  to  Phoebe,  to  date  January  21st. 

H.  J.  J.  G.  Moon  to  Vivid,  for  Forth,  to  date  January  23rd. 
A.  E.  L.  Westaway  to  Caesar,  and  J.  Barber,  to  Victorious,  to 

date  February  2nd. 

Engineer  Lieutenants. 

D.  P.  Green,  F.  E.  P.  Haigh,  W.  E.  Sanders,  S.  E.  Lewis, 

W.  S.  Reid,  R.  Baron,  A.  W.  Bolton,  H.  H.  Johnson, 
J.  E.  S.  Roberts,  F.  J.  Page,  F.  Kelly,  11.  W.  Heyes, 
G.  H.  Page,  W.  H.  Michell,  and  P.  D.  Church  to  Vernon 
and  Excellent,  for  course  of  torpedo  and  hydraulic  instruc- 
tion, lent  to  date  January  2nd. 

H.  V.  H.  Watch  to  Fire  Queen,  for  drafting  engine-room  ratings, 
etc.,  to  date  December  30th. 

A.  E.  Collings  to  Vivid,  for  R.N.  Engineering  College,  undated. 

A.  Burner  to  President,  as  engineer  inspector  in  Controller's 
Dejjartment,  and  P.  L.  Edmonds  to  President,  for  tem- 
porary service  at  Admiralty,  to  date  January  1st. 

E.  H.  Ellis  to  Vernon  and  Excellent,  lent  for  torpedo  and 
hydraulic  courses,  to  date  January  4th. 

J.  C.  Talbot  to  President,  for  temporary  service  at  Admiralty 
for  Naval  Intelligence  Dejaartment,  to  date  December  28th. 

H.  G.  Summerford  to  Spartan,  for  Circe,  to  date  January  8th. 

A.  Whitmarsh  to  Hermione,  H.  E.  Wolfe  to  Orion  for  Panther, 
W.  S.  Torrance  to  Orion  for  Thrasher,  and  W.  E.  Long- 
land  to  Naiad,  to  date  January  6th. 

A.  G.  Archard  to  Fire  Queen,  for  Juno,  to  date  January  5th. 

J.  A.  Reynolds  to  Hussar,  on  commissioning;  L.  J.  Stephens 
and  J.  W.  Forbes  to  Latona,  to  date  January  19th. 

C.  T.  D.  Greetha.ni  to  Pallas,  on  re-commissioning. 

W.  G.  G.  P.  Lumsden  and  R.  B.  Davies  to  Thames,  for  instruc- 
tion in  machinery  for  submarines;  H.  E.  Rock  to  Pembroke, 
for  Colne;  T.  Pearce  to  Pembroke,  for  Jed;  and  G.  W. 
Wooldridge  (acting)  to  Vivid,  for  Wolf,  to  date  January 
7th. 

J.  L.  Sands  to  Pembroke,  for  Triumph  (new),  to  date  January 
9th. 

F.  Jarvis  to  Hussar,  on  re-commissioning. 
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W.  C.  S.  p.  Bartwell  to  Sappho,  for  Leda,  to  date  January  12tli. 

C.  P.  B.  Pendleton  and  A.  G.  Arohard  to  Juno,  and  A.  H. 
Maysey  to  Pembroke,  for  Mersey,  to  date  January  26th. 

J.  E.  Mortimer  to  Monarch,  W.  A.  J.  Davies  to  Fire  Queen  for 
Assistance,  Gr.  H.  Cockey,  D.S.O.,  to  St.  Vincent  for  Iris, 
A.  E.  Shillcock  to  Vivid  for  R.N.  Engineers'  College,  Key- 
ham,  and  V.  de  Paris  to  Alacrity,  to  date  January  13th. 

A.  P.  L.  Dupen  to  Vivid  for  Diamond,  A.  R.  Anderson  to 
Andromache  for  Alarm,  J.  B.  Nicholson  to  Diana,  and  J. 
Hamilton  to  Pandora,  to  date  January  12th. 

H.  L.  Parry  to  Fire  Queen,  for  Brazen,  undated. 

W.  A.  Wallis  to  Cambrian,  to  date  January  18th. 

C.  E.  Eldred  to  Vi\ad,  W.  McGregor  to  Fire  Queen,  and  W.  S. 
Westbrook  to  Pembroke,  all  for  mechanical  and  stokehold 
training  of  seamen  ratings,  to  date  January  18th. 

R.  Bryan  to  Pembroke  for  Hecla,  A.  W.  Maconochie  to  Warrior 
for  Leven,  and  S.  R.  Lewis  to  Fire  Queen  for  Caesar,  to 
date  January  19th. 

H.  E.  Dowling  to  Pembroke  for  Bittern,  T.  W.  Cleave  to 
Warrior,  for  charge  of  stores  of  torpedo-boat  destroyers, 
and  G.  W.  Jones  to  Pembroke  for  Bullfinch,  undated. 

W.  A.  P.  Smith  to  Pembroke  for  Parry,  G.  T.  Paterson  to 
Pembroke  for  Eibble,  and  W.  Begg  to  Pembroke  for 
Mermaid,  to  date  January  19th. 

G.  H.  Page's  appointment  to  Vernon  and  Excellent  for  hydraulic 

and  torpedo  courses  has  been  cancelled 
W.  C.  Sanders  and  J.  E.  S.  Roberts'  appointments  to  Vernon 
and  Excellent  for  courses  of  torpedo  and  hydraulics  have 
been  cancelled. 

J.  A.  Reynolds'  appointment  to  Hussar  has  been  cancelled. 

A.  Evans  to  Pembroke  for  Ramillies,  E.  Chisman  to  Pembroke 
for  Sapphire,  M.  Sennett  to  Euryalus  for  Ringarooma, 
P.  Bingham  to  Euryalus  as  local  inspector  at  Australia 
and  New  Zealand,  T.  G.  Proctor  to  Euryalus  for  Boomerang, 
and  J.  E.  Moorshead  to  Leander,  to  date  January  21st. 

A.  S.  W.  Durston  to  Pembroke  for  Dominion,  and  W.  H.  Michell 
to  President  for  service  at  the  Admiralty,  to  date  February 
1st. 

H.  F.  Davis  to  Pembroke  for  Gossamer,  and  J.  H.  C.  Hearn 
to  Warrior  for  Vixen,  undated. 

H.  J.  Turner  to  Fire  Queen  for  Majestic,  to  date  February  2nd. 

H.  W.  Irish  to  Fire  Queen  for  Barliam,  undated. 

H.  H.  Wellmore  to  Vivid,  for  Roxburgh,  to  date  January  23rd. 

W.  Rowe  to  Victorious,  W.  G.  Lawrence  to  Caesar,  S.  R. 
Lewis  to  Pembroke  for  Bittern,  and  H.  E.  Dowling  to 
Fire  Queen  for  Vulture,  to  date  February  2nd. 

F.  J.  Roskruge  to  Pembroke,  for  instruction  of  engine-room 

ratings  in  torpedo-boat  destroyers,  and  F.  B.  O'Dogherty 
to  Fire  Queen  for  St.  George,  to  date  January  23rd. 
T.  H.  Pounds  to  Fire  Queen  for  Gladiator,  to  date  February 
12th. 

Engineer  Sub-Lieutenants. 

A.  H.  A.  Dowman  and  R.  D.  Nelson  to  Vernon  and  Excellent 
for  torpedo  and  hydraulic  courses  (lent),  to  date  January 
2nd. 

W.  C.  G.  R.  J.  Grant  to  Vernon  and  Excellent,  lent  for  course 
of  torpedo  and  hydraulics,  to  date  January  4th. 

E.  J.  O'B.  Croker  to  Albemarle,  W.  B.  Hume  to  Aboukir, 
G.  W.  S.  Aldwell  to  Thames  for  instructional  duties,  and 
C.  R.  Tooth  to  Hawke,  to  date  January  6th. 

A.  E.  Allen  to  Thames  for  instruction  in  submarines,  and 
J.  C.  Matters  to  Prometheus,  to  date  January  7th. 

S.  F.  Coopper  to  Pembroke,  for  charge  of  stores  of  Fleet 
Reserve,  undated. 

S.  P.  Start  to  Racer,  for  Osborne  College,  to  date  January  9th. 

G.  J.  Matthews  to  Venerable,  and  C.  C.  Horsley  to  Hood,  to 
date  January  12th. 

F.  E.  Dean  to  Britannia  for  Aurora,  and  J.  P.  King  to  Amphi- 

trite,  to  date  January  13th. 
P.  G.  Harris  to  Hogue,  and  A.  C.  Turnbull  to  Pactolus,  to 

date  January  19th. 
R.  Walker  to  Leander,  W.  J.  Hawken  to  Jupiter,  and  R.  W.  S. 

Hinton  (temporary)  to  Vivid  for  Essex,  to  date  January 

21st. 

J.  W.  Hopkyns  to  Doris,  to  date  January  23rd. 

H.  Goold,  R.  G.  King,  and  A.  D.  Worth  to  Caesar,  and  R.  D. 

Harvey,  R.  A.  Howley,  and  L.  C.  W.  Harrington  to 
Victorious,  to  date  February  2nd. 

Chief  Aetieicer  Engineers. 

L.  Jackson  to  Fire  Queen  for  Nelson,  and  H.  Batey  to  Curlew, 
to  date  January  21st. 

Artificer  Engineers. 

W.  D.  Brewin  to  Hussar,  on  re-commissioning. 

G.  A.  Thomas  to  Apollo,  to  date  January  7th. 
J.  Guthrie  to  Clio,  to  date  January  19th. 


R.  R.  Radmore  to  Vivid,  for  instruction  of  boy  artificers,  to 

date  January  13th. 
F.  Peck  to  Spartan,  for  Circe,  to  date  January  8th. 
J.  D.  Gardiner  and  C.  W.  Ward  to  Vernon  and  Excellent,  for 

torpedo  and  liydraulic  courses  (lent),  to  date  January  2nd. 
C.  A.  Sharkey  to  Grafton,  to  date  January  18th. 
S.  J.  Venning  to  Royal  Arthur,  W.  H.  Budge  to  Leander, 

and  M.  R.  Oliver  to  Hogue,  to  date  January  21st. 
H.  Pegler  to  Excellent  for  Colossus,  to  date  January  28th. 

F.  H.  Redcliife    and    D.  E.  Morley   to    Caisar,    and    F.  H. 
Williams  to  Victorious,  to  date  February  2nd. 

Acting  Artificer  Engineers. 

J   T.  Woollett  to  Pembroke,  for  Cornwallis,  to  date  January 
19th. 

R.  H.  Junor  to  Latona,  to  date  January  19th,  and  to  Pallas 

on  re-commissioning. 
W.  Howes  to  Sappho  for  Leda,  to  date  January  12th. 
A.  Lavender  to  Albion,  H,   Guildford  to  Vengeance,  E.  E. 

Stafford  to  Fire  Queen  for  torpedo  boat  114,  and  S.  Leather 

to  Duncan,  to  date  January  12th. 
W.  E.  H.  Turner  to  Vivid,  for  instruction  of  boy  artificers, 

to  date  January  13th. 
E.  Cox  to  Juno,  to  date  January  26th. 

G.  E.  Booth  to  Wildfire,  for  Immortalite,  to  date  January  28tli. 
A.  J.  Jenkins  to  Wildfire  for  Edinburgh,  A.  R.  Thompson  to 

Euryalus  for  Boomerang,  and  R.  M.  Newman  to  Poebe, 
to  date  February  21st. 

H.  Voaden  to  Victorious,  to  date  February  2nd. 

Promotion. 

S.  House,  promoted  to  Chief  Artificer  Engineer,  with  seniority 
of  December  21st,  1903. 


BRITISH    WARSHIP  CONSTRUCTION 
DURING  1903. 

British  warship  construction  has  made  satisfactory  progress 
during  the  past  year.  From  the  Government  yards  there  were 
launched  one  battleship,  one  armoured  cruiser,  and  two  sloops, 
with  an  aggregate  displacement  of  28,290  tons.  The  output  of 
the  private  yards  throughout  the  United  Kingdom  comprised 
three  battleshiios,  three  armoured  cruisers,  two  protected 
cruisers,  fifteen  torpedo-boat  destroyers,  five  first-class  torpedo 
boats,  one  shallow-draught  river  gunboat,  and  two  submarines. 
These  31  vessels  contributed  by  the  private  yards,  together  with 
the  two  battleships  built  for  the  Chilian  navy,  and  subsequently 
purchased  by  our  own,  reach  an  aggregate  displacement  of  over 
120,000  tons.  The  four  dockyard-built  vessels  are  :  The  battle- 
ship King  Edward  VII.,  16,350  tons  displacement  and  18,000 
indicated  horse  power,  fitted  with  a  combination  of  Babcock 
and  Wilcox  water-tube  boilers  and  cylindricals,  launched  at 
Devonport  on  July  23rd ;  the  armoured  cruiser  Suffolk,  of 
9,800  tons  displacement  and  22,000  indicated  horse  power,  fitted 
with  Belleville  boilere,  launched  at  Portsmouth  on  January 
15th;  and  the  two  sloops  Cadmus  and  Clio,  each  of  1,070  tons 
displacement  and  1,400  indicated  horse  power,  and  fitted  with 
Niclausse  boilers,  launched  at  Sheerness  on  April  29th  and 
March  14th  respectively.  The  contract-built  vessels  include 
the  battleships  Hindustan,  launched  by  Messrs.  John  Brown 
and  Co.  on  December  19th;  Dominion,  launched  cu  August 
25th  by  Messrs.  Vickers,  Sons,  and  Maxim;  and  Commonwealth, 
launched  at  Fairfield  on  May  13th — all  three  of  16,350  tons  dis- 
placement and  18,000  indicated  horse  power,  the  Dominion  and 
Commonwealth  having  all  Babcock  and  Wilcox  boilei's,  and  the 
Hindustan  a  combination  of  Niclausse  water-tube  boilers  and 
cylindricals.  The  three  armoured  crusiers  included  are  the 
Carnarvon,  launched  by  Messrs  Beardmore  on  October  7th ; 
the  Antrim,  launched  by  Messrs.  John  Brown  and  Co.  on 
October  6th  ;  and  the  Hampshire,  launched  on  September  24th 
by  Messrs.  Armstrong,  Whitworth,  and  Co.  Tliese  three  are 
sister  ships,  and  are  each  of  10,200  tons  displacement  and  21,000 
indicated  horse  power.  The  Carnarvon  and  Antrim  are  jiro- 
vided  with  a  combination  of  Niclausse  and  cylindrical  boilers, 
while  in  the  Hampshire,  Yarrow  boilers  are  fitted  in  combina- 
tion with  cylindricals.  The  two  protected  cruisers  are  the 
Amethyst,  fitted  with  Parsons'  turbine  machinery  and  modified 
Yarrow  boilers,  launched  at  Elswick  on  November  5th,  and  her 
sister,  the  Topaz,  fitted  with  reciprocating  engines  and  boilers 
of  the  Laird-Normand  type,  launched  by  Messrs.  Laird  Brothers, 
at  Birkenhead,  on  July  23rd.  These  cruisers  are  each  of 
3,000  tons  displacement  and  9,800  indicated  horse  power,  and 
their  trials  will  attract  the  attention  of  all  who  are  int-erested 
in  naval  matters.  The  two  ex-Chilian  battleships  have  been 
re-named  Triumph  and  Swiftsure.    The  vessels  completed  and 
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put  in  commission  during  1903  include  five  battleships  of  the 
JJuncan  class,  of  14,000  tons  displaLcment  and  18,000  indicated 
horse  power — the  Duncan,  Exmoutli,  Montague,  Albemarle, 
and  Russel — all  of  which  have  been  sent  to  the  Mediterranean; 
three  armoured  cruisers  of  the  Drake  class,  14,100  tons  dis- 
placement, 30,000  indicated  horse  power — the  Drake,  King 
Alfred,  and  Leviathan;  five  armoured  cruisers  of  the  County 
class,  9,800  tons  displacement,  22,000  indicated  horse  power — 
the  Monmouth,  Kent,  Bedford,  Donegal,  and  Berwick;  and 
two  sloops — the  Odin  and  Merlin,  each  of  1,070  tons  displace- 
ment and  1,400  indicated  horse  power.  At  the  present  time 
there  are  no  less  than  50  vessels  of  various  types  and  classes 
being  built,  or  to  be  laid  down  before  the  end  of  the  current 
financial  year.  These  fifty  vessels  will  liave  an  aggregate  dis- 
placement of  202,300  tons,  and  include  four  16,350  ton  liattlc- 
ships  of  the  King  Edward  VII.  type — the  New  Zealand,  build- 
ing at  Portsmouth;  the  Britannia,  to  be  built  at  the  same 
yard;  the  Hibcrnia,  to  be  built  at  Devouport;  and  the  Africa, 
to  be  built  at  Chatham.  Three  armoured  cruisers  of  the  Devon- 
shire class,  10,200  tons,  21,000  indicated  horse  jjower,  are  still 
in  course  of  construction — the  Devonshire,  at  Cliatham,  to  be 
tiffed  with  Niclausse  and  cylindrical  boilers;  the  Argyll,  at  the 
Greenock  Foundry,  to  be  fitted  with  a  combiii.ition  of  Habcock 
and  Wilcox  and  icylindrical  boilers;  and  the  liUxlMuyli,  being 
built  by  the  London  and  Glasgow  Engineering  Company,  and 
fitted  with  Durr  water-tube  boilers  in  combination  with 
cylindricals.  There  arc  alsd  six  arinonrod  cruisers  being  built 
of  a  later  type,  ha\iug  tuns  displat'cmenf,  and  engines 

of  23,500  indicated  horse  puwo',  kmiwn  as  the  Duke  of  Edin- 
burgh class.  These  arc  tlie  Duke  of  lOdinburgh,  building  at 
Pembroke,  and  the  Black  Prince,  building  by  the  Thames  Iron- 
works and  Shipbuilding  Company,  Blackwall,  both  to  be  fitted 
with  20  Babcock  and  Wilcox  water-tube  boilers  and  six 
cylindricals;  the  Warrior,  to  be  built  at  Pembroke;  the  Natal, 
to  be  built  by  Messrs.  Vickers,  Sons,  and  Maxim,  at  Barrow  ; 
the  Achilles,  to  be  built  at  Elswick;  and  the  Coclirme,  to  be 
built  at  Fairfield.  The  boilers  for  these  last  four  are  to  be  a 
combination  of  19  Yarrow  large  tube  (1}  in.  diameter),  and  six 
cylindricals.  Of  third-class  cruisers  there  are  two  being  built — 
the  Diamond,  at  Elswick;  and  the  Sapphire,  at  Birkenhead. 
They  are  similar  to  the  Topaz,  liaviiig  3,000  tons  dis])laccment, 
and  engines  of  9,800  iiidicatcil  horse  power.  The  boilers  of 
the  Diamond  are  to  be  of  the  modified  Yarrow  type,  while 
those  of  the  Sapphire  are  to  be  of  the  Laird-Normand  type. 
The  four  scouts  of  the  1902-3  programme  are  still  on  the  stocks, 
while  four  others  have  recently  been  laid  down.  These  vessels 
have  a  displacement  oi  about  1,600  tons,  and  engines  of  about 
16,500  indicated  horse  power — two,  the  Pathfinder  and  the 
Patrol,  are  building  at  Lairds';  the  Sentinel  and  Skirmisher, 
at  Barrow;  the  Adventure  and  Attentive,  at  Elswick;  and  the 
Forward  and  Foresight,  at  Fairfield.  The  16  torpedo-boat 
destroyers  under  construction  are  all  of  the  new  25^  knot  tyj^e, 
and  have  displacements  ranging  from  527  tons  to  550  tons, 
and  engines  of  about  7,000  indicated  horse  power. 
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Innamincka- — Melbourne,  December  16th.  An  explosion 
occurred  on  Thursday  last  in  Sydney  harbour  mx  the  steamer 
Innamincka  while  lying  at  the  Colonial  Sugar  Refining  Com- 
pany's Wharf,  Pyrmont,  with  the  lesiiK  that  one  man  was 
scalded  to  death  and  two  otheis  injured.  It  is  re])orted  that 
the  explosion  was  caused  through  a  steam  pipe  of  the  donkey 
engine  bursting. 

Kolya — Melbourne,  December  16th.  As  the  steamer  Kolya 
was  proceeding  to  the  jetty  at  Fremantle  recently  her  pro- 
peller dropped  off,  but  was  btibsequently  recovered. 

Ethiopia- — Rangoon,  December  21st.  The  steanuu'  Ethiopia, 
of  Glasgow,  from  Calcutta,  lost  an  anchor  and  90  fathoms 
chain  in  this  harbour  on  December  18tli. 

Manche- — Dieppe,  January  15th.  The  French  steamer  La 
Manche  (?  Manche),  plying  between  Newhaveu  and  Dieppe, 
struck  the  east  pier  when  entering  the  latter  port  yesterday, 
and  badly  damaged  her  stem. 

BallesteroS- — Comnua,  January  16th.  Spanish  steamer 
Ballesteros,  from  Gijon  (coals)  for  the  Mediterranean,  has  put 
in  with  damaged  machinery. 

Thomas  Allen. — Helsiugborg,  January  16th.  The  steamer 
Thomas  Allen,  when  hauling  in  tow  of  a  tug  yesterday,  collided 
twice  with  the  quay  and  damaged  ii.  The  steamer  had  her 
stem  indented. 


Kronborg  — Elsiuore,  January  18th.  The  steamer  Kronborg, 
of  Copenhagen,  which  has  been  here  for  docking  and  survey, 
when  leaving  the  harbour  this  morning  was  driven  by  the  wind 
against  the  south  pier,  which  was  damaged  by  her  propeller. 
The  ends  of  the  blades  broke  off,  and  the  steamer  was  brought 
back  to  the  wharf. 

Ostsee. — Bremen,  January  18tli.  German  steamer  Ostsee, 
Hrake  for  London,  has  put  back  with  boilers  damaged. 

Rheinland. — Hamburg,  January  18th.  The  German  st«amer 
Rlieinland,  Ijockenvitz,  from  Grangemouth,  reports  having 
encountered  a  heavy  gale  in  the  North  Sea,  during  which  water 
got  into  the  engine-room.    One  of  the  crew  was  lost  overboard. 

Camellia. — Hamburg,  January  18th.  British  steamer 
Camellia,  bound  from  Newcastle,  arrived,  boats  and  steering 
gear  damaged  through  stress  of  weather;  repairing  here. 

DominO- — Stornoway,  January  18th.  Steamer  Domino,  of 
Liverpool,  for  Stettin,  put  in  with  steam  steering  gear  disabled. 

Maori  King, — Durban,  January  19th.  Maori  King  (store- 
ship)  in  the  liarliour  with  refrigerating  machinery  out  of  order. 
Must  discharge  cargo  to  get  at  the  damage. 

Heros. — Las  Palmas,  January  19th.  Russian  steamer  Heros 
"six"  arrived,  furnace  crowns  of  boiler  collapsed;  repairing 
here. 

Bretland. — Cojienhagen,  .hmuary  19th.  Danish  steamer 
Bretland,  Blyth  for  Copenluigeu,  with  cnals,  and  Russian 
steam  Korea,  while  discharging  her  cargo,  have  been  in  colli- 
sion. Both  vessels  are  damaged.  Holger,  tugboat,  lying  along- 
side. Korea  has  hull  damaged  below  walerline,  and  propeller 
lost. 

Cam. — Newcastle,  January  19th.  Yesterday  morning  the 
steamer  Cam,  of  Lynn,  from  Harwich,  was  towed  into  the  Tyue 
with  machinery  out  of  order.  When  off  Whitby  she  became 
disabled,  and  was  taken  in  tow  by  the  Consett,  which,  when 
nearing  the  Tync,  transferred  her  to  a  tug  which  brought  her 
into  the  harbour. 

Anna  Eugenie. — Cardiff,  January  20th.  French  steamer 
.Vuna  Eugenie  docked  Bute  dry  docks  with  bilge  clogs  twisted, 
also  bottom  plates  damaged. 

Sultan.— Hull,  January  2()th.  The  Wilson  liner  Sultan  left 
Hull  last  night,  but  had  not  proceeded  far  before  one  of  her 
'•oilers  burst,  and  in  consequence  the  vessel  returned  to  port. 

Forest — La  Rochelle,  January  20th.  Steamer  Forest,  from 
St.  Nazaire,  for  Santauder,  arrived,  lost  anchors  and  chains, 
propeller  shaft  broken,  thrust  block  brokeu. 


The  Committee  of  Lloyd's  gives  notice  that  in  future  all 
signals  to  Lloyd's  signal  stations  must  be  made  iu  accordance 
with  the  new  international  code  of  signals,  published  under  the 
direction  of  the  Board  of  Trade. 

The  new  Rtissian  shipbuilding  yards,  the  construction  of 
which  was  begun  almost  immediately  after  the  former  yards 
were  destroyed  by  tire  rather  more  than  a  year  ago,  are  nearly 
completed.  These  yards  are  on  the  Galley  Island  on  the  Neva, 
and  will  be  able  to  turn  out  the  largest  warships. 

The  application  of  the  petrol  motor  to  fishing  boats  is  making 
rajjid  progress  in  Denmark,  the  tisher  folk  being  convinced  of 
its  utility.  The  Danish  Government  has  shown  its  favour  to 
the  evolution  of  .motor  fishing  boats  by  voting  a  subsidy  of 
100,000  crowns  for  distribution  amongst  fishermen  desirous  of 
equipping  their  boats  with  petrol  motors. 

The  Aqua  Glue  Company,  of  23,  Brunswick  Street,  Liverpool, 
have  submitted  a  sample  of  their  product,  which  they  inform 
us  is  of  special  use  in  pattern  making,  for  quickly  joining 
small  patterns,  as  it  is  unaffected  by  damp  in  the  sand  mould. 
It  is  also  applicable  for  joining  broken  eartlien ware  and  other 
general  uses,  and  possesses  considerable  insulating  properties, 
rendering  it  useful  iu  ,  temporarily  repairing  electrical  work 
where  rubber  is  usually  employed. 

Appointment. — The  office  of  Lloyd's  principal  surveyor  of 
shipping  in  Newcastle,  rendered  vacant  by  the  death  of  Mr. 
T.  Phillips,  has  been  filled  by  Mr.  E.  C.  Champness,  who  for 
\  he  past  two  years  has  been  senior  surveyor  for  shipping  in  the 
Glasgow  district.  Mr.  Champness  has  seen  twenty-three  years 
service  in  the  society,  during  the  course  of  which  he  has  served 
at  London,  Liverpool,  Hartlepool,  and  Glasgow.  He  is 
expected  to  take  tip  his  new  duties  at  an  early  date. 


191 


SCREW-MILLING  MACHINES.* 


When  I  handed  in  tlie  title  of  tliis  paper  to  the  secretary  it 
was  my  intention  to  deal  with  three  types  of  machinery,  namely, 
screw-milling  machines,  scroll-forming-  lathes,  and  hexag-on- 
milling  machines,  hut  on  beginning'  with  screw-milling'  macliines 
I  found  that  a  paper  on  these  machines  alone  would  occupy 
enough  time. 

Screw-milling  machines  are  for  milling  all  kinds  of  threads 
on  screws,  in  place  of  cutting  them -with  a  single-pointed  tool 
or  chaser  in  a  lathe,  or  with  dies  in  a  screwing  machine.  Before 
going  into  the  history  and  construction  of  these  machines  it 
would  be  of  interest  to  roughly  review  the  different  methods 
by  which,  as  far  as  my  knowledge  goes,  screw  threads  have 
been  machined. 

(1)  They  have  been  cut  in  a  lathe  by  hand,  or  by  the  use  of 
a  guide  screw;  they  have  also  been  cut  automatically  in  a 
lathe,  the  movements  of  the  carriage  along  the  bed  and  the 
inward  feed  of  the  tools  being  governed  automatically. 

(2)  Threads  have  been  cut  in  screwing'  machines  with  dies, 
either  allowing  the  die  to  feed  itself  or  governing  the  feed  of 
the  die  by  guide  screw. 


of  course,  can  be  cast;  ))ut  as  I  am  only  dealing  with  macliined 
threads  the  cast  threads  will  not  be  taken  into  consideration. 

Eeturning  now  to  the  machine  referred  to.  In  the  first 
instance  it  was  made  for  machining  very  clicap  screws,  such  as 
ventilator,  chair,  press,  and  cork-drawing  machine  screws,  such 
as  you  will  see  amongst  the  samples  on  the  table. 

.it  one  time  work  of  this  class  was  milled  off  a  former  on 
an  ordinary  milling'  machine,  capable  of  being  set  at  an  angle, 
but  the  formers  were  difficult  and  costly  to  make,  and  also  tliey 
quickly  became  inaccurate  through  wear.  It  was,  therefore, 
necessary  to  do  away  with  these  formers,  and  in  so  doing  the 
outcome  was  my  first  screw-milling  machine,  which  can  be 
easily  set  for  the  various  diameters,  pitches,  and  numbers  of 
threads. 

In  bringing  out  this  machine  I  knew,  of  course,  that  it  was 
not  jiossible  to  mill  square  threads  theoretically  true.  But  it 
appeared  to  me  from  the  experience  gained  that  a  machine 
could  be  produced  to  make  good  and  saleable  screws  cheaply, 
and  of  such  a  cjuality  as  to  command  a  good  market.  It  was 
my  idea  at  the  time  to  manufacture  screws,  not  to  sell  the 
machines. 

As  regards  the  construction  of  the  machine,  the  first  machine 
I  made  was  in  many  respects  different  from  the  present  machine. 


Fio.  1. 


(3)  They  have  been  pressed  or  spun. 

(4)  They  have  been  rolled  hot  on  coach  screws,  and  for 
screws  for  fastening  the  chairs  down  to  sleepers. 

(5)  They  have  been  rolled  cold  on  bright-drawn  material, 
for  grate  screws,  oven  screws,  and  other  cheap  screws. 

(6)  Screws  have  been  produced  by  circular  milling;  this  in 
gun,  rifle,  shell,  and  boiler  work.  In  this  case  the  work  is 
mostly  sized  after  milling,  with  a  die  or  fa]],  for  both  internal 
and  external  threads  can  be  milled. 

As  this  machine  is  the  nearest  to  my  machine,  I  will  give 
you  the  main  points,  as  follow:  The  cutter  is  made  in  the 
form  of  an  annular  hob,  backed  off  so  that  it  will  retain  its 
shape  when  sharpened ;  the  cutter  is  as  wide  as  the  thread  to 
be  cut — that  is,  if  the  work  is  24  tlireads  to  the  inch,  and  the 
part  of  the  screw  that  has  to  be  Imilled  is  an  inch  long,  the 
cutter  would  be  1  in.  wide  on  the  cutting  face.  Tlie  cutter 
would  be  made  to  revolve  at  the  proper  cutting  speed,  and  the 
work  would  make  exactly  one  revolution  and  feed  forward  at 
the  same  time  the  pitch  of  one  thread. 

In  this  class  of  machine  the  cutter  cannot  be  angled,  so  th.it 
only  fine  single  threads  can  be  milled  by  this  process.  Thi-eads, 

*A))3traet  of  a  paper  read  before  the  Manchester  Associatifm  of  Rnf;ineers, 
by  Mr.  H.  Liebert,  M.I.M.E.,  on  January  iOth,  1<.>04. 


In  the  first  machine  I  followed  out  the  principle  of  the  lathe, 
namely,  letting  the  cutter  head  and  the  stay  travel  with  the 
carriage,  keeping  the  work  longitudinally  between  the  centres 
and  only  revolving  it.  In  using  the  machine  it  was  found, 
however,  tliat  this  method  had  a  great  many  disadvantages, 
namely,  first,  a  lot  of  jar  on  the  work  as  tlie  milling-cutfpr 
headstock  and  the  stay  could  not  he  bolted  firmly  to  the  bed 
wlien  at  work.  Then,  again,  it  meant  a  large  cumbersome 
countersliaft,  witli  a  drum  as  long  as  tlie  screw  to  he  milled. 
The  stay  also  gave  a  lot  of  trouble  when  collars  or  recesses  were 
met  with.  The  work  also  jammed  in  tlie  round  bushes  with 
which  the  stay  was  equippi'd,  the  cuttings  lodg'ing  between 
the  bushes  and  tlie  work.  I  had  also  no  liollovv  spindle  in  the 
machine,  which,  as  mentioned  above,  meant  working  between 
centres,  so  that  no  long  piece  of  work  with  a  screw  on  the  end 
could  be  operated  upon,  or  long  work  of  any  description;  in 
fact,  the  machine  was  limited  in  length  of  work  to  the  distance 
between  flic  centres.  It  was  also  found  necessary  to  have  the 
stay  iudepcudcut  of  the  cutter  head,  as  in  some  classes  of  work 
tlie  stay  and  the  screw  to  be  cut  must  move  together.  This  is 
the  case  wiien  collars  are  met  with. 

It  therefore  bee 'me  necessary  to  design  a  second  machine 
to  overcome  these  various  difficulties;  this  machine  is  the 
present  niachine,  with  only  very  slight  modifications. 
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As  shown  in  fig.  1,  it  consists  of  a  short  bed  about  5  ft.  long, 
n.ounted  on  a  tray  and  legs,  the  former  catching  and  returning 
all  the  lubricant  to  tlie  pump  and  tank  situated  at  the  back 
of  the  machine.  At  the  right-hand  end  of  the  bed  is  a  universal 
lieadstock  B,  which  has  three  adjustments,  a  rotaiy  and  cross 
adjustment,  which  gives  the  cutter  its  proper  angle  and  posi- 
tion for  cutting  either  riglit  or  left-liand  threads,  and  a  vertical 
adjustment  for  regulating  the  depth  of  cut.  All  these  adjust- 
ments are  controlled  by  indexes,  and  the  vertical  movement 
has,  in  addition,  a  quick  withdrawing  motion  E,  which  can  be 
ojjerated  without  altering  the  deptli  of  cut.  The  vertical  slide 
A  has  also  a  stay  C,  with  lock-handle  D,  to  give  it  additional 
support. 

The  auxiliary  spindle  is  driven  by  a  cone  pulley  with,  two 
speeds,  7  in.  and  5i  in.  respectively,  with  a  2  in.  belt,  and 
drives  by  means  of  gun-metal  or  hardened  steel  gears  the  cutter 
sjjindle,  wh-cli  is  of  steel  and  hardened,  and  runs  in  hardened 
conical  bearings,  which  are  adjustable  for  wear.  A  good  tail 
pin  is  also  provided  to  take  the  angular  thrust.  The  cutier 
jnandiil  is  solid  with  the  spindle. 

At  the  left-hand  end  of  the  bed  a  bracket  F  is  fastened, 
carrying  the  hollow  tube  K,  and  the  two  dividing  discs  G  and  H 
for  cutting  multiple  threads.  This  arrangement,  when  the 
discs  are  disconnected  by  putting  the  catch  L  out  of  use, 
enables  the  hollow  tube  K  to  be  revolved  with  its  disc  H,  with- 
out revolving  the  disc  G,  which  is  keyed  to  the  change-wheel 

0.  Through  the  dividing  discs  and  gear-wheel  O,  connected 
by  a  sliding  key,  runs  the  hollow  tube  K,  which  gives  the  work 
its  rotary  motion ;  the  front  end  of  this  tube  is  carried  by  a 
sliding  bracket  M,  which  is  connected  by  an  adjustable  nut  N 
to  the  guide  screw,  and  receives  from  this  its  forward  motion, 
the  two  motions  being  connected  by  quadrant  plato  and  change 
wheel,  which  enables  the  pitch  of  the  work  to  be  altered  as 
desired. 

This  guide  screw  is  driven  from  the  end  of  the  bed  by  a 
cone  Pauley  R,  and  hag  an  automatic  stop  motion  and  a  quick 
return  by  power,  also  hand  adjustment  by  hand-wheel  S.  The 
work,  which  is  held  at  one  end  by  the  chuck  P,  is  supported 
under  the  cutter  by  the  stay  Q.  This  stay  Q  is  merely  a  vee 
block,  made  of  cast  steel  and  hardened,  and  vertically  adjust- 
able for  the  different  diameters  of  screws  to  be  cut.  The  stay 
is  also  provided  with  eu).  automatic  arrangement  for  cutting 
screws  right  up  to  the  shoulder. 

The  work  is  held  down  in  its  proper  place  in  the  vee  block 
by  a  lever  B,  which  is  actuated  by  an  eccentric  shaft  by  means 
of  the  handle  T.  The  stay  Q  forms  part  of  the  slide  B,  which 
carries  an  ordinary  compound  slide  rest  with  a  quick  with- 
drawing motion.  This  compound  slide  rest  is  only  attached 
when  specially  desired.  It  is,  however,  an  exceedingly  good 
arrangement  to  control  the  wear  of  the  cutter.  I  use  this 
compound  side  rest  specially  on  tlie  machines  for  cutting  armour- 
plate  bolts. 

Tlie  wear  of  the  cutter  is  controlled  in  the  following  manner: 
Armour-plate  bolts  have  a  round  thread,  the  cutters  used  are 
backed-off  cutters.  When  the  cutter  has  just  been  ground, 
and  starts  on  the  work,  the  tool  on  the  compound  slide  rest 
being  an  exact  shape  of  the  cutter  does  not  cut.  If,  how- 
ever, the  cutter  gets  blunt  or  wears,  the  tool  starts  cutting, 
and  shows  the  ojjerator  that  his  cutter  requires  grinding  for 
the  next  bolt  he  puts  on. 

The  cutter  takes  out  the  full  depth  of  thread  at  one  cut; 
the  work  revolves  and  feeds  forward  until  the  required  length 
is  cut,  when  tlie  machine  automatically  knocks  off.    The  cutter 

1. ^  then  raised  by  means  of  the  quick  withdrawing  motion  on 
the  vertical  slide,  and  also  the  turning  tool  withdrawn  if  it 
has  been  in  use.  The  eccentric  for  actuating  the  holding  down 
rod  is  put  out  of  action.  The  clutch  which  feeds  the  work 
forward  is  put  into  the  quick  return  clutch  by  the  rod  along 
the  front  of  machine.  The  work  then  starts  travelling  on  the 
quick  return,  and  automatically  pulls  the  quick  return  clutch 
out  of  gear,  thus  stopping  the  quick  return  motion.  Tlie 
chuck  is  now  slacked,  the  work  can  be  taken  out  and  a  new 
piece  inserted. 

There  is  also  shown  in  the  figure  at  the  headstock  end  of  the 
bed  a  bracket  V.  This  bracket  is  used  in  cutting  screws  of 
long  lengths.  These  are  cut  in  the  following  manner :  When 
the  work  has  fed  up  the  full  capacity  of  the  machine  the  end 
of  the  work  which  has  been  cut  projects  through  the  bracket 
V,  which  contains  a  split  bush  with  a  hole  the  same  diameter 
as  the  work  itself.  The  lock  handle  Al,  fixed  on  the  bracket 
V,  is  then  tightened,  compressing  the  bush  and  gripping  the 
work.  The  chuck  P  is  then  sla<?kened,  and  the  carriage  M 
run  back,  leaving  the  work  held  by  the  bracket  V  and  by  the 
milling  cutter,  which  has  been  stopped  revolving  and  left  down 
in  position  in  the  work.  The  carriage  M  then  knocks  off. 
The  clutch  is  put  into  the  forward  feed,  the  backlash  taken  out 
of  the  wheels,  and  the  chuck  P  tightened  on  to  the  work. 
The  lock  handle  A  is  then  slackened,  and  a  fresh  length  of 
screw  is  ready  for  cutting. 

The  advantages  of  this  second  machine  over  the  first  one 
are  the  following :  The  stay  is  entirely  independent  of  the  cutter 


headstock;  the  headstock  is  stationery,  and  can  be  firmly 
bolted  down  to  the  bed.  The  machine  is  provided  with  a 
hollow  spindle,  so  that  any  length  of  screw  can  be  cut.  A 
compound  slide  rest  can  be  added  to  control  the  wear  of  the 
cutter.  The  long  and  objectionable  countershaft  has  been 
done  away  with. 

As  regards  the  cutting  of  multiple  threads,  it  is  accom- 
plished in  the  first  case  by  the  dividing  discs.  When  double 
threads  only  iiave  to  be  cut  two  cutters  can  be  put  on  the 
mandrel  at  the  same  time,  with  a  distance  piece  between  the 
two  cutters,  the  accuracy  of  the  double  thread  being  subject 
to  the  distance  piece.  The  only  disadvantage  in  cutting  a 
screw  in  this  way  is  that  the  nut  will  not  run  up  quite  so 
far  as  the  threads  are  cut. 

The  cutter  nearest  the  end  of  the  mandrel  ought  really  to 
go  on  working  for  half  a  revolution  of  the  stock,  whilst  its 
fellow  cutter  ought  to  have  lifted  out  of  the  work  to  allow 
the  threads  to  finish  opposite  each  other.  As  the  cutters  are 
now  arranged  they  finish  together,  consequently  half  a  revolu- 
tion of  the  feed  of  the  nut  is  lost. 

A  very  good  point  about  screws  cut  on  tlie  screw-milling 
machine  is  that  nuts  will  not  lock  on  them,  as  the  end  of  the 
cut  is  left  to  the  radius  of  the  cutter.  A  batch  of  screws  cut 
in  this  way  is  submitted  for  your  inspection,  and  I  think  you 
will  find  they  are  a  good  job,  the  threads  being  equal  in  width, 
clean,  and  sharp  edged,  and  produced  at  a  very  low  cost. 

Coming  back  to  the  milling  cutters,  various  kinds  of  cutters 
are  used.  (1)  In  my  pressed  steel  milling  cutters  the  teeth  are 
staggered  and  coarse  in  pitch.  They  leave  the  work  rougher 
on  the  sides  of  the  thread  than  the  ordinary  cutter  cut  on 
three  edges.  (2)  The  cutter,  cut  on  three  edges,  is  more  expen- 
sive in  first  cost,  can  be  ground  less  times  than  the  pressed 
steel  cutters,  so  in  addition  to  being  more  expensive  they  also 
have  a  shorter  life,  as  against  this,  however,  they  produce 
better  work.  (3)  For  worms  and  acme  threads  a  taper  cutter 
is  used,  cut  on  three  edges,  and  of  a  fine  pitch.  These  cutters 
produce  better  work  than  backed-off  cutters.  They  do  not 
overtax  the  machine,  and  by  using  these  cutters  a  small 
machine  can  be  made  to  do  the  work  of  a  larger  one,  and  this, 
if  the  maker  of  screws  has  only  one  machine,  is  at  times  very 
convenient.  (4)  Backed-off  cutters  are  used  where  the  shape 
of  the  thread  is  composed  of  curves,  such  as  armour-plate  bolt 
threads,  or  Whitworth  vee  threads. 

As  regards  the  life  oL  these  cutters,  the  following  particulars 
may  be  interesting. 

Two  ordinary  steel  patent  cutters  21  in.  diameter,  running 
600  revolutions  jier  minute,  cutting  drawn  brass  screws  ^  in. 
diameter,  Jin.  lead,  ^  in.  pitch,  width  and  depth  of  cut  '/.g  in-, 
feed  ejin.  per  minute.    These  were  ground  once  each  week. 

Two  higJi-specd  steel  cutters  cut  on  three  edges,  2|  in. 
diameter,  running  200  revolutions  per  minute,  cutting  bright 
drawn  screw  1  in.  diameter,  i  in.  lead,  ^  in.  pitch,  width  and 
depth  of  cut  ^in.,  feed  4  in.  per  minute.  These  were  ground 
every  11  hours. 

One  ordinary  steel  cutter  cut  on  three  edges,  .3J  in.  diameter, 
running  90  revolutions  per  minute,  cutting  mild  steel  screw 
SJin.  diameter,  3i  in.  lead,  3  start,  width  of  cut  °/,r.  in.,  depth 
of  cut  '/.f  in.,  feed  IJ  in.  per  minute.  This  was  ground  every 
five  hours. 

Two  high-speed  steel  cutters  cut  on  three  edges,  2f  in. 
diameter,  running  200  revolutions  per  minute,  cutting  bright 
drawn  screw  f  in.  diameter,  Jin.  lead,  Jin.  pitch,  width  and 
depth  of  cut  7,0  in.,  feed  4J  in.  per  minute.  These  were  ground 
every  nine  hours. 

One  high-speed  steel  cutter  cut  on  three  edges,  2J  in. 
diameter,  running  1,700  revolutions  per  minute,  cutting  cast 
brass  screw  1  in.  diameter,  ^  in.  pitch,  J  in.  lead,  width  and 
depth  of  cut  iin.,  feed  60  in.  per  minute.  There  was  no 
appreciable  wear  after  the  cutter  had  milled  a  gross  of  these 
screws,  each  2  in.  long. 

Also  two  high-speed  armour-plate  bolt  cutters,  made  of  Sir 
W.  G.  Armstrong,  Whitworth's  A.W.  steel.  One  of  the  cutters 
making  160  revolutions  per  minute,  cutting  6  in.  peripheral 
speed,  was  ground  every  eight  hours.  The  other,  making  200 
revolutions  per  minute,  and  cutting  12  in.  per  minute  feed, 
lasted  two  hours.    The  bars  these  cutters  have  milled  are  on  view. 

As  regards  the  pair  of  high-speed  steel  cutters,  2|  m. 
diameter"^  I  have  brought  these  to  show  you.  They  have  worked 
eight  weeks  continuously,  and  have  cut  3,000  ft.  of  double 
thread.    When  new  they  were  Sfin.  diameter,  and  have  lost 

in.  diameter  through  grinding  in  eight  weeks.  The  cutters 
are  still  in  fair  condition,  and  will,  no  doubt,  do  some  more 
work. 

(To  he  continued.) 


Radio-activity.— Professor  Ramsey  has  recently  announced 
that  the  waters  at  Bath  were  radio-active.  It  has  since  been 
stated  that  similar  properties  have  been  found  in  the  gas  from 
the  Buxton  baths,  and  it  is  the  general  opinion  that  the  benefit 
derived  from  the  waters  is  due  to  this  radio-activity. 
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"  Electrical  lustallatious."  By  Rankiia  Kennedy,  C.E.  Vol. 

V.  London  :  The  Caxton  Publishing  Co. 
Although  it  was  originally  intended  to  complete  this  work 
in  four  volumes,  the  author  found  it  necessary  to  have  a 
supplementary  one  published,  and  in  view  of  the  mmy 
important  subjects  which  would  otherwise  have  been 
neglected,  we  hail  the  present  volume  with  pleasure.  The 
work  deals  witli  the  smallei-  apparatus  and  machinery  used 
in  telegraphs,  telephones,  wireless  telegraphy,  X-rays, 
medical  science,  and  the  like.  There  are  six  chapters,  tiie 
first  of  which  treats  of  induction,  magnetic  fields,  radiant 
matter,  and  generally  introduces  lis  to  the  more  specific 
parts  of  the  work.  In  the  next  chapter  telegraph  instru- 
ments are  well  dealt  with,  giving  a  good  insight  into  working 
of  the  various  systems  in  vogue.  Chapters  III.  and  IV. 
embody  the  working  of  electric  belN,  heliographs,  electric 
fire  alarms,  and  water  levels,  the  telephone,  aud  tho  phono- 
graph and  allied  apparatus.  Chapter  V.  will  be  read  with 
much  interest,  as  also  Chapter  VI.,  the  popular  treatment  of 
wireless  telegraphy,  the  theory  of  electric  waves,  electro- 
medical apparatus,  ozone  producers,  etc.,  being  much  appre- 
ciated. The  author  must  ba  congratulated  upon  the 
completion  of  the  five  volumes,  which  should  find  a  large 
and  increasing  body  of  readers. 

"Water  Supply  :  A  Student's  Handbook."  By  Reginald  E. 
Middleton.  London :  Charles  Griflin  and  Company 
Lim.,  Exeter  Street,  Strand,  W.C. 

We  think  no  apology  is  needed  in  bringing  such  a  work 
before  the  public.  There  are  many  books  treating  with  the 
subject  of  water  supply  in  all  its  phases,  but  the  method 
employed  by  the  author  is  particularly  clear,  instructive, 
aud  eminently  adapted  for  the  use  of  the  students  and  young 
engineers  who  intend  devoting  their  energies  in  this 
direction.  It  is  evident  the  author  has  had  considerable 
experience  in  waterworks  engineering  in  all  its  branches, 
and,  within  the  space  allotted,  has  dealt  with  rain-water 
from  its  source  to  the  house  service-pipe.  We  note  with 
satisfaction  the  importance  attached  to  the  purification  of 
water,  and  the  chapter  on  '•  Flow  of  Water  through  Pipes  " 
is  one  of  the  most  important  parts  of  the  subject.  The 
book  is  illustrated  with  four  plates,  besides  66  drawings,  and 
contains  168  pages.  As  a  compani  )u  for  the  student,  and  a 
constant  reference  for  the  technical  man,  we  anticipate  it 
will  take  an  important  position  on  the  bookshelf. 

"  Etat  Actuel  du  Labourage  Electrique."  By  Emile 
(luarini.  Paris :  Publications  du  Journal  Le  Genre 
Civil,  6,  Rue  de  la  Chaussee  d'autin. 

This  is  an  interesting  pamphlet  by  Emile  Guarini,  extracted 
from  the  Journal  Le  Genre  Civil.  As  the  title  indicates,  it 
deals  with  the  uses  of  electric  machinery  as  labour-saving 
devices  in  connection  with  farming  operations.  Continental 
engineers  appear  to  have  developed  this  class  of  machinery 
to  a  much  greater  extent  than  has  been  done  in  England, 
and  a  perusal  of  the  pamphlet  is  strongly  recommended. 

"The  Elements   of  Mining  and  Quarrying."    By  Sir  C. 
Le  Neve-Foster,  D.Sc.,  F.R.S.,  Professor  of  Mining  at 
the  Royal  College  of   Science.    Price   7s.   6d.  net. 
London :  Chas.  Griffin  and  Company  Limited. 
This  work  has  been  written  primarily  for  students,  or  young 
mining  engineers,  with  the  object  of  enabling  them  to 
obtain  an  insight  into  the  varioiLS  sections  of  the  subject. 
The  author  aptly  warns  the  student  who  is  enteiing  upon 
the  study  of  the  art  of  mining  that  lie  must  diligently  visit 
mines  and  obtain  his  knowledg^e  first  hand,  but  it  is  evident 
that  he  has   determined   to   provide   the  student  with 
sufficient  initial  information  in  a  concise  form  to  enable 


him  to  profit  to  the  utmost  by  his  subsequent  practical 
inspection  and  experience.  The  book  is  divided  into  six- 
teen chapter's,  each  dealing  in  tiie  natural  oi'der,  and  in  a 
very  clear  aud  practical  manner,  with  the  various  sections 
of  the  subject.  As  the  author  has  had  ample  oitportunity 
as  an  insi>ector  of  mines  to  study  the  practical  side,  he  ha.s 
been  able  to  supply,  in  a  ooiidensed  form,  the  information 
niO'St  needed  by  the  student.  The  book  is  profusely  illus- 
trated. 


"  Technics :     A     Magazine     for    Technical  Students." 

Monthly.     Price   9d.    net.     No    1,   January,  1904:. 

London  :  Geo.  Newnes  Limited. 
This  periodical  lias  been  started  to  fill  the  gaji  hitherto 
existing  for  a  i-epresemtative  organ  for  students  attending 
technical  institutions.  There  are  now  about  half  a.  million 
of  such  students,  and  the  number  is  steadily  increasing,  and 
'■  Teclmics  "  is  intended  as  a  medium  by  which  they  can 
learn  sometliing  about  the  work  cai-ried  on  at  the  numerous 
institutions  at  home  and  abroad,  besides  providing  articles 
from  time  to  time  on  numerous  scientific  subjects.  The 
first  number  contains  excellent  articles  by  leading  pro- 
fessors and  descriptions  of  the  chief  London  and  German 
technical  schools. 


"  The  Electrical  Magazine."  Edited  by  Tlieo.  Feilden. 
Monthly.  Price  6d.  No.  1,  January.  London: 
The  Electrical  Publisihing  Company  Limited,  i, 
Southampton  Row,  W.C. 
This  iijew  magazine,  devoted  to  tlie  electi"ical  industi'ies,  is 
the  outcome  of  a  plan  formulated  by  the  editor  some  two 
years  ago  when  he  was  engaged  in  steering  another  technical 
magazine  into  the  field  of  competition.  A  special  feature 
of  the  magazine  is  the  arrangement  of  the  subject  matter 
in  sections  for  ready  refei'ence,  the  reader  being  thus 
enabled  to  turn  at  once  to  tliat  particular  branch  of 
electrical  work  with  which  he  is  most  concerned.  In  order 
to  enable  this  scheme  to  be  cairied  out  the  services  of 
special  associate  editors  have  been  secured,  each  an  expert 
in  his  own  branch-  Tlie  first  number  is  naturally  of  an 
introductoiy  character,  but  the  initial  articles  promise  well 
for  the  future  of  the  enteiprise. 


"  British  Industries  under  Free  Trade."    By  Harold  Cox. 

Fisher  Unwin.  6s. 
A  SERIES  of  essays  are  given  here  on  cotton,  woollen,  linen, 
and  silk  industries,  the  development  of  British  banking, 
shipping  liners,  tramp  shipping,  Sheffield  cutlery,  tin-plate 
trade,  confectionery  and  preserve  industries,  grocers' 
I  industry,  paper  trade,  the  alkali  and  soap  industries,  flour 
j  milling,  iron  and  steel  trades,  machinery,  engineering,  and 
the  coal  trades.  They  are  all  viewed  by  experts  who 
attempt  to  answer  the  question  as  to  whether  the  industries 
have  or  have  not  flourished  under  free  trade.  The  argu- 
ments are  well  put,  aud  the  facts  that  are  set  out  are 
unquestionably  potent  n  reference  to  the  industries  that 
are  treated. 


"  Labour  and  Protection."    By  H.  W.  Massingham.  Fisher 
Unwin.  6s. 

The  contributions  in  this  companion  work  to  the  above 
volume  are  contributed  by  Messrs.  John  Burns,  M. P.,  J.  A. 
Hobson,  Geo.  Jacob  Holyoake,  Thomas  Lough,  M.P.,  Miss 
Rosalind  Nash,  B.  Seebohm  Rowntree,  George  N.  Barnes, 
W.  Htii'butt  Dawson,  and  are  all  dii'ected  to  the  point  of 
showing  the  disadvantages  to  be  associated  with  protection 
for  British  industries.  A  comparison  is  made  in  a  simple 
form  of  the  conditions  of  workers  in  a  protected  and  a  free- 
trade  country,  the  object  of  the  essays  being  to  produce 
arguments  against  Mr.  Chamberlain's  protectionist  policy 
from  the  point  of  view  of  labour.  The  essays  are  not  small 
dissertations  on  truisms  or  theories,  but  contain  facts  and 
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detailed  statements  alike  as  to  wages  in  the  various 
countries  and  districts  concerned,  for  tiie  purpose  of  giving 
object  lessons  in  favour  of  the  arguments  produced  bv  tiie 
various  writers. 


"Who's  Who  Year  Book,  1901."    Adam  and  Charles  Black. 
Is. 

This  little  book  is  made  up  of  tables  giving  details  as  to 
Government  officials,  House  of  Commons,  steimship  lines, 
railway  companies,  and  various  societies  and  their  officials  ; 
some  112  pages  of  information  giving  at  a  glance  facts  that 
may  be  required  in  a  concise  form  without  the  mass  of  detail 
connected  with  more  expensive  volumes  (|f  a  somewhat 
similar  nature. 


"Who's  Who,  1904."    Adam  and  Charles  Black.    7s.  6d. 

This  standard  publication  of  1,700  pages  is  a  veritable 
dictionary  of  biography  concerning  men  prominent  in  all 
walks  and  conditions  of  life  ;  facts  are  given  in  a  concise 
form  of  all  those  who  are  thus  referred  to. 


"  The  Enghshwomau's  Year  Book,  1904."     Adam  and  Chas. 

Black.  2s.  6d.  net. 
This  volume  of  352  pages  contains  a  list  of  schools  and 
societies  in  which  women  are  interested,  the  law  concerning 
■women  and  women  workers?,  and  detailed  information  con- 
cerning public  institutions  with  which  women  are  likely  to 
be  interested. 


Books  Received. 

"Official  Gazette  of  the  United  States  Patent  Office."  Vol. 
108,  No.  3  and  4.  Published  by  the  authority  of 
Congress,  Washington. 

"Modern  Engines  and  Power  Generators."  By  Rankin, 
Kennedy,  C.E.  Vol.  1.  London:  The  Caxtou  Pub- 
lishing ( 'ompany. 


THE  YORKSHIRE  COLLEGE  ENGINEERING 
SOCIETY. 

At  a  recent  meeting  of  tliis  society,  Mr.  Frederick  Grover 
gave  an  acconnt  of  his  experience  in  India,  where  lie  went  as 
Special  Coniniis.sionor  to  the  Indian  Government  to  investigate 
tlie  smoke  nuisance  in  Calcutta.  He  described  the  position  and 
character  of  the  oal  mines,  which  are  very  shallow,  and  worked 
in  primitive  fashion  Ijy  luiman  labour  alone,  and  produce 
material  of  about  80  jicr  cent  of  the  calorific  value  of  English 
coal.  This  poor  quality  of  coal,  combined  with  the  low  intelli- 
gence of  the  native  stokers  and  manufacturers'  aversion  on  the 
score  of  expense  to  adopt  mechanical  stokers,  renders  the  smoke 
question  difficult  to  deal  with.  Mr.  Grover  gave  particulars 
of  his  recommendations  to  the  Government,  which  have  appeared 
in  the  Blue  Book  issued  on  the  subject.  He  advocated  the 
appointment  of  a  Government  inspector  who  sliould  he  a  com- 
petent engineer  and  chemist,  in  order  that  his  knowledge  and 
experience  should  be  at  tlie  service  of  manufacturers  and  coal 
consumers.  He  was  strongly  of  oT)inion  that  this  measure 
would  also  have  to  be  adopted  in  fingland  before  the  smoke 
luiisance  could  be  efficiently  dealt  with. 

In  the  discussion  wliich  followed  the  lecture,  London, 
Nottingham,  and  Bolto:)  were  cited  as  cases  of  towiis  which 
are  now  practically  smokeless.  The  chairman.  Professor  Good- 
man, considered  that  under  thoroughly  competent  supervision 
a  town  like  Leeds  could  be  rid  of  smoke  in  five  years. 

RoTAEY  Engines. 
Mr.  C.  G.  Petree  gave  a  paper  on  "  Rotary  Engines."  He 
said  that  rotary  engines  have  been  a  failure  in  the  past  owing 
to  errors  in  design  rather  than  principle.  He  described  and 
illustrated  by  slides  a  rotary  engine  now  on  the  market,  for 
which  the  following  advantages  over  a  reciprocating  engine 
of  the  same  power  are  claimed;  Small  size  and  weight  (about 
.31  lb.  per  brake  horse  power) ;  slight  vibration,  with  silent 
smooth  working;  very  little  friction,  except  that  of  rolling; 
enclosed  working  parts  (a  great  benefit  in  dusty  or  gritty 
surroundings);  practically  no  risk  from  priming  boilers;  much 
lower  first  cost,  and  easily  interchangeable  parts.  This  engine 
has  been  sub.-nitted  to  efficiency  and  endurance  tests,  and  given 
very  satisfactory  results. 


SoMi?  Details  of  a  Flour  Mill  Plant. 
Mr.  L.  Reynolds  gave  a  paper  on  "  Some  Details  of  a  Flour 
Mill  Plant."  ^Commencing  at  the  boilerhouse,  he  gave  par- 
ticulars of  two  Lancashire  boilers  in  work  over  30  years.  These 
:uc  working  night  and  day,  only  being  cooled  once  a  week. 
Ifc  considered  that  all  other  conditions  being  equal,  the  life 
nf  a  boiler  varies  inversely  to  the  number  of  times  it  is  allowed 
to  cool.  He  spoke  of  the  good  cli'ects  experienced  from  using 
Green's  cconomiscr  for  raising  the  temperatvu'e  of  the  water. 
He  emphasised  the  necessity  of  obtaining  good  fire  bars,  and 
recommended  short  bars.  The  substitution  of  a  tandem-com- 
pound engine  with  Corliss  valves  and  Rhodes  trip  motion, 
instead  of  a  beam  engine,  brought  about  a  saving  of  30  per  cent 
in  the  coal  bill  (the  flour  miller  does  not  reckon  coal  consump- 
tion per  horse  power,  but  per  sack  of  flour).  This  engine  worked 
for  20  years,  day  and  night,  and  is  now  replaced  by  a  Pollitt 
and  Wigzell  engine.  Where  gearing-  is  used,  one  of  each  pair 
of  wheels  is  a  mortise  wheel,  with  wooden  teeth.  For  high 
speed  helical  gearing  is  used,  with  satisfactory  results.  Lubri- 
cation in  a  flour  mill  presents  some  difficulties,  and  is  mostly 
(  f  the  ring  type.  What  is  known  as  "  Diamond  grease  "  prov&s 
excellent,  and  flour  itself  is  a  good  lubricant.  Fire  is  an  ever- 
present  da)igcr  in  a  flour  mill.  No  naked  lights  are  allowed, 
and  sprinkler  appliances  are  insisted  on  by  insurance  companies 
in  conjnnction  with  chemical  extinguishers,  hand  grenades,  and 
all  ordinary  fire  appliances. 


MELDRUM    DESTRUCTOR  AT  BURNLEY. 


Although  working  for  several  imontlis,  the  Meldrum 
Siiuj^lex  destructor  has  only  just  been  fornuilly  started. 
Burnley  has  .shown  a  great  lead  and  nuich  enterprise  in  its 
sanitary  anaugenicnts.  Twenty  years  ago  their  first 
destructor  was  installed,  followed  by  a  second  in.staliiient, 
and  now  by  the  "  SiiujDlex." 

The  destructor  connnenced  working  in  April,  1903. 
Since  this  date,  and  up  to  November  25th,  1,266,680 
gallons  of  water  have  passed  through  the  meter  and  been 
evaporated,  whilst  from  November  25th  to  January  16th, 
1904,  1,536  tons  of  refuse  have  been  -weighed  in,  and 
517,450  gallons  (meter  uieasui'ed)  of  water  have  been 
evaporated,  which  gives  an  average  of  over  1'5  lb.  of  water 
for  each  iiound  of  fuel,  whilst  the  cost  of  burning  (labour 
only)  works  out  at  10'6  pence  per  ton.  It  is  estimated 
that  the  33  tons  of  refuse  burned  per  day  of  14  hours  is 
equivalent  to  luUy  6^  tons  of  good  slack  coal  carefully 
utilised  in  the  evaporation  of  111,0001b.  of  water  in  the 
boiler,  and  at  pressui'es  of  over  1301b.  This  certainly 
shows  a  great  advance  over  the  tiuje  when  every  ton  of 
refuse  bru'ned  required  half  a  ton  of  the  very  best  house 
coal  to  burn  it. 

It  shoidd  be  stated  that  the  gases  are  made  to  pass 
through  the  flues  of  a  30'  ft.  by  8  ft.  Lanca.shire  boiler,  made 
for  a  working  pressur'e  of  200  lb.  per  square  inch.  In  order 
to  more  clearly  show  the  performance  of  this  destructor, 
we  append  the  following  significant  data  of  an  ordinary 
week's  working — six  days  at  15  hours  per  day. 

Kind  of  Ftu'l. — Unscreened  ashpit  refuse,  shop  refuse,  animal 
and  fish  offal,  vegetable  garbage,  etc. 

*Total  weight  of  refuse  burned,  209  tons    =  468,160  lb. 

Average  weight  of  refuse  burned  per  hour  (90  hours)  5,202  lb. 
Average  weight  of  refuse  burned  per  square  foot 

of  grate  per  hour    531b. 

Total  weight  of  water  (meter  measured)  evaporated  803,3001b. 
Average    weight   of    water  evaporated  per  hour 

(90  hours)    8,9251b. 

Average   weight  of  water  evaporated  per  lb.  of 

refuse,  actual    lb. 

Average  weight  of  water  evaporated  per  lb.  from 

and  at  212  deg.  Fah   2  00  lb. 

Average  weight  of  water  evaporated  per  hour  from 

12°  noon  to  12  midnight   9,7261b. 

Total  weight  of  water  evaporated  from  12  noon 

to  12  midnight    700,300  1b. 

Steam  pressure  maintained  at  over  1301b.,  average  1501b., 
Crosby  automatic  pressure  recorder.  Temperature  of  feed  water 
varied  from  50  deg.  Fah.  to  180  deg.  Fah.  Variations  of  feed 
very  great,  between  0  and  7,500  lb.  per  each  quarter  hour 
(meter  measured).  Temperature  in  combustion  chamber 
averaged  over  2,000  deg.  Fah.  Temperature  in  main  flue  lead- 
ing'to  chimney,  after  passing  regenerator,  650  deg.  to  940  deg. 

Fall.  (Bailie's  pyrometer).  

*  Thi.s  includes  refuse  used  for  banking  fires  from  12  midnight  to,  say,  9  a.m. 
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INVENTION.* 

By  J.  Fletcher  Moulton,  Esq.,  K.C,  F.R.S.,  M.P. 

I  HAVE,  jjerliaps,  liugered  too  long  over  the  equipmeut  of  the 
inventor.    Let  me  now  turn  to  his  task. 

I  sliall  not  attempt  to  include  tlie  whole  domain  of  invention 
in  niy  remarks.  It  is  too  varied  and  too  vast.  I  must  limit 
myself  to  some  one  type,  and  accordingly  the  class  of  inventions 
which  I  have  chosen  are  those  whose  object  is  to  produce  by 
mechanical  means  articles  that  otherwise  must  be  produced  by 
hand  work.  This,  in  itself,  would  be  an  idle  feat  if  the  new 
method  did  not  effect  its  purpose  better  or  cheaper  or  more 
swiftly  than  that  which  it  is  to  supplant,  and  it  is  the  machine 
which  accomplishes  this  most  thoroughly  that  will  ultimately 
succeed.  It  is  this  necessity  of  efficiency  in  the  invention 
which  brings  it  about  that  before  designing  his  machine  the 
inventor  has  a  preliminary  task  set  before  him,  on  the  right 
performance  of  which  his  success  mainly  depends,  and  whicli  is 
calculated  to  try  to  the  utmost  his  inventive  faculty. 

Take  any  hand  operation — say,  for  instance,  sewing.  Ages 
of  experience  have  authoritatively  decided  the  easiest  way  to 
perform  it,  and  this  solution  is  found  embodied  in  the  practice 
of  to-day,  and  has  probably  remained  unchanged  since  the 
Stone  Age.  But  this  solution  is  the  correct  one  only  when  we 
are  working  with  such  means  as  Nature  supplies  to  man.  With 
two  hands  whose  movements  are  closely  watched  by  eyes  which 
report  to  a  guiding  intelligence,  you  can  find  nothing  better 
than  to  have  a  needle  pointed  at  one  end  and  pierced  with  an 
eye  near  the  other  which  carries  a  moderate  length  of  thread 
from  one  side  of  the  fabric  to  the  other  in  making  each  stitch, 
and  serves  as  the  instrument  through  which  adequate  tension 
is  applied  to  the  stitch  to  make  it  tight  and  even.  But  in 
passing  from  the  hand  to  the  machine  you  lose  so)ne  capabili- 
ties and  gain  others.  Direct  information  of  so  comprehensive 
a  character  as  the  seeing  eye  can  give  to  the  mind  would  be 
as  hard  to  attain  in  mechanism  as  it  would  be  to  frame  the 
complex  orders  which  flow  therefrom  through  the  action  of 
the  intelligence,  and  to  secure  obedience  to  them.  Yet  though 
we  must  resign  ourselves  to  the  loss  of  much  there  are  com- 
pensations for  what  we  lose.  The  human,  being  has  but  two 
hands,  and  it  is  only  by  long  practice  that  it  can  attain  to  the 
perfectly  independent  use  of  them.  Ir<  machineiy  we  have  no 
limits  as  to  number  or  independence  of  action.  We  can  con- 
struct a  Briareus  each  of  whose  hundred  hands  will  perform  its 
appointed  task  without  interference  or  distraction  from  the 
existence  or  the  working  of  the  others.  Skill  in  the  sense  of 
trained  judgment  may  be  hard  to  imitate,  but  skill  in  the 
sense  of  accuracy  of  work  is  at  our  entire  command.  Obedience 
will  now  be  blind  and  unreasoning,  but  it  will  be  implicit  and 
untiring.  It  is  not  my  purpose  to  Taalanee  these  advantages 
and  disadvantages,  and  show  which  scale  goes  down.  My  object 
is  to  point  out  that  under  such  changed  circumstances  there 
is  no  ground  for  assuming  that  the  mode  of  perfoi-ming  the 
operation  that  has  been  proved  to  be  the  best  for  hand  work 
will  be  the  most  suitable  for  doing  it  by  mechanism,  and  the 
first  task  of  the  inventor,  therefore,  is  to  decide  whether  he  will 
adhere  to  the  hand  cycle  or  will  rather  substitute  for  it  some 
equivalent  cycle  producing  the  'same  results,  but  better  suited 
to  the  new  conditions — to  the  strength  and  weakness  of  the 
inanimate. 

Let  me  take  an  analogy.  Doubtless  you  have  often  had  to 
send  a  message  by  telegraph  to  some  distant  country  to  which 
the  rate  charged  per  word  is  high.  You  write  your  message  as 
tersely  as  may  be,  but  even  thus  its  length  is  forjnidable. 
What  do  you  do?  You  fly  to  your  telegraphic  code.  It  tells 
you  that  if  you  will  change  the  phraseology  of  your  message 
you  can,  by  a  single  code  word,  represent  a  whole  phrase. 
You  thereupon  set  to  work  to  re-cast  your  message  so  as  to 
make  it  capable  of  being  expressed  in  code  words.  When  you 
have  done  so  you  have  not  improved  it  as  a  message.  It  is 
less  terse  and  less  naturally  expressed.  If  you  were  writing, 
and  not  telegraphing,  you  would  jDrefer  to  use  it  in  its  original 
form.  But  as  now  expressed  each  of  the  phrases  of  which  it 
is  composed  can  be  sent  over  the  wires  in  the  form  and  at  the 
price  of  a  single  word,  land  the  cost  of  the  whole  is  but  a 
fraction  of  what  would  have  been  the  cost  of  your  message  as 
originally  framed.  It  has  been  re-cast  in  a  form  suitable  for 
cheap  telegraphing. 

Just  so  the  inventor.  He  has  to  find  a  series  of  operations 
which,  in  their  totality,  are  equivalent  to  the  series  of  the  hand 
worker.  But  each  of  these  operations  in  itself  need  not  be 
such  as  would  in  hand  labour  be  suitable  or  even  practicable. 
It  is  necessary  and  sufficient  for  him  that  they  are  suited  to 
the  new  •conditions — i.e.,  that  they  can  be  well  and  easily  done 
by  mechanism,  and  that,  taken  as  a  whole,  they  produce  the 
same  result  as  the  series  which  he  is  paralleling.  He  is 
re-writing  the  series  in  terms  suited  to  mechanism  just  as  the 


*  Presidential  address  before  the  Junior  Institution  of  Engineers,  January 
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message  was  re-written  in  terms  suited  for  telegraphing.  The 
meaning  of  the  message  must  remain  the  same,  but  the  terms  used 
to  express  it  arc  no  longer  those  most  naturally  used  in  wi  iting 
or  speaking,  but  are  those  which  can  be  telegraphed  at  least 
cost. 

To  make  my  meaning  clear,  let  me  revert  to  the  familiar 
operation  of  sewing.  I  have  described  the  hand  process,  and 
pointed  out  how  it  is  unsuited  for  meciianical  i-eproduction. 
How  is  it  to  be  translated  into  an  equivalent  cycle  suitable  for 
mechanism?    In  other  words,  how  is  it  to  be  "coded"? 

This  case  is  interesting,  inasmuch  as  we  have  two  independent 
solutions  worked  out  at  different  dates,  and  widely  different  in 
nature.  The  earlier  invention  imitated  the  hand  cycle  very 
closely.  The  tliumb  and  finger  of  the  right  iiand  in  the  human 
being  were  replaced  by  jiairs  of  pincers  capable  of  taking  hold 
of  the  needle  and  letting  it  free  again;  but  to  avoid  having  to 
follow  the  intricate  movements  of  the  liuman  fingers  in  the 
operation  two  pairs  of  pincers  were  used,  one  on  each  side  of 
the  work,  which  passed  the  needle  backwards  and  forwards 
through  the  fabric  one  to  the  other.  Following  out  this  idea, 
the  needle  was  pointed  at  both  ends  with  an  eye  in  the  middle, 
and,  as  in  hand  sewing,  it  carried  a  moderate  length  of  thread. 
The  pair  of  jiincers  which  held  the  threaded  needle  advanced 
to  the  fabric,  and  passed  the  needle  through  it  to  the  other  pair, 
which  took  it  and  retreated  so  as  to  draw  the  thread  tight  and 
form  the  completed  stitch.  To  form  the  next  stitch  the  work 
was  moved  through  the  proper  distance,  and  the  same  process 
was  gone  through,  the  line  of  movement  of  the  needle  always 
remaining  the  same. 

There  is  not  much  "  coding  "  here.  The  new  cycle  imitates 
the  hand  worker  so  faithfully  that  it  benefits  little  by  the 
advantages  of  mechanical  action.  As  in  hand  work  it  can  only 
sew  with  moderate  lengths  of  thread,  and  must  therefore  have 
the  needles  re-thrcaded  at  intervals.  Its  superiority  over  hand 
labour  is  thi-refore  so  slight  that  it  is  doubtful  whether  such 
a  sewing  machine  could  ever  have  competed  with,  much  less 
replaced,  hand  work.  But  it  had  one  great  merit.  The  needle 
mechanism  is  capable  of  being  re-duplicated  almost  without 
limit,  and  the  movement  cf  the  work  which  is  necessary  to 
direct  the  istitches  for  one  needle  will  serve  equally  well  for 
any  number  of  needles  working  parallel  to  it.  Hence  the 
machine  that  would  liwe  failed  as  a  sewing  machine  has  sur- 
vived and  proved  useful  as  an  embroidery  machine.  The  work 
is  stretched  between  two  rows  of  pincers  and  moved  by  the 
workman  according  to  the  stitches  cf  the  pattern.  Each  stitch 
is  repeated  by  each  of  the  parallel  needles  which  work  side  by 
side  at  convenient  distances,  and  thus  as  pnany  copies  of  the 
pattern  are  simultaneously  produeed  as  there  are  needles.  Each 
is  a  perfect  facsimile  of  all  the  others,  and  as  each  copies  faith- 
fully the  errors  of  the  workman,  this  machine  is  entitled  to 
the  proud  boast  that  its  productions  possess  all  the  defects  of 
hand  work — an  essential  we  are  told  of  artistic  beauty. 

What  is  the  cause  of  the  comparative  failure  of  this  attempt 
at  a  sewing  machine?  It  is  evident  that  it  is  due  to  the  reten- 
tion of  the  feature  of  the  hand  operation  by  which  the  needle 
is  passed  from  one  holding  mechanism  to  the  otlier.  The 
inventors  of  the  modern  sewing  machine,  on  the  other  hand, 
dicided  to  work  with  a  needle  fixed  in  its  holder,  .-Mid  never 
leaving  it  throughout  the  operation. 

It  at  once  followed  that  the  needle  and  thread  must,  on  the 
back  stroke,  return  through  the  same  hole  through  which  they 
had  entered  the  fabric,  so  that  no  stitch  could  be  formed  unless 
some  obstacle  were  interposed  to  the  return  of  the  thread. 
Here  the  two  famous  and  successful  forms  of  the  machine 
parted  company.  Both  placed  the  eye  at  the  point  of  the  needle 
that  the  stroke  might  not  be  needlessly  long,  but  while  the 
lockstitch  machine  used  a  second  thread  to  provide  the  necessary 
obstacle,  the  chain-stitch  machine  (by  means  which  I  need  not 
describe)  availed  itself  of  a  loop  of  the  original  thread  for  that 
purpose.  Thus  in  the  lockstitch  machine  the  substituted  cycle 
became  as  follows;  — 

(1)  The  work  is  moved  under  the  needle  for  the  new  stroke. 

(2)  The  needle  (which  has  an  eye  at  its  point  through 

which  the  thread  passes)  pierces  the  fabric  carry- 
ing with  it  the  thread. 

(3)  A  second  thread  is  passed  between  the  thread  and 

the  needle  (by  means  of  a  shuttle  or  its  equivalent) 
when  the  needle  is  at  its  lowest  position. 

(4)  The  needle  returns  while  a  take-up  retracts  the  thread 

so  as  to  tighten  the  stitch. 

This  cycle  would,  for  hand  work,  be  immeasurably  more  com- 
plicated and  difficult  than  ordinary  sewing,  but  it  consists  of 
operations  mechanically  easy  of  performance  in  swift  and 
accurately-timed  sequence,  and  as  the  whole  of  the  thread  in 
use  has  no  longer  to  be  passed  from  one  side  of  the  fabric  to 
the  other  as  each  stitch  is  made,  it  has  brought  with  it  the 
all-important  advantage  of  our  being  able  to  work  with  a  con- 
tinuous thread.  Here,  then,  is  a  magnificent  example  of 
"  codino-."    It  is  not  to  be  wondered  at  that  fne  machines  which 
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it  has  given  to  the  world  are  in  well-nigh  universal  use,  and 
have  profoundly  modified  both  our  social  and  our  industrial 
economy. 

You  see  that  I  have  hardly  touched  on  the  actual  mechanism 
to  be  used  lor  performing  tlie  several  operations  of  the  coded 
cycle,  and  it  is  not  necessary.  In  such  a  case  as  this  the 
invention  practically  lies  in  performing  the  ojDeration  of 
"  coding  "  aright.  It  is  this  that  explains  what  you  so  often 
se€  in  the  history  of  an  inveution,  viz.,  that  everything  appears 
to  come  from  the  adoption  of  one  special  element  which  there- 
after forms  a  part  of  all  machines  for  the  same  purpose.  Thus 
it  is  sometimes  said  that  the  invention  of  the  sewing  machine 
consisted  in  putting  the  eye  of  a  needle  at  its  point.  In  a  very 
real  sense  that  is  tlie  fact.  Such  a  needle  indicates  and  embodies 
the  fundamental  changes  of  the  cycle  in  which  the  real  inveu- 
tion consists,  and  the  adoption  of  such  a  form  of  needle  implies 
the  adoption  of  this  new  cycle.  A  similar  example  of  a  single 
element  exjoressiug  the  essentials  of  the  sohition  of  an  inventive 
problem  is  to  be  found  in  knitting  macliinery.  The  dextrous 
guidance  by  eye  and  hand  of  the  knitting  needles  or  the  crochet- 
hook,  so  as  to  draw  tlie  thread  through  the  old  loop  to  form  the 
new  one  without  risk  of  letting  it  slip  or  of  fouling  the  old 
loop,  was  hard  indeed  to  imitate  mechanically.  It  was  the 
realisation  that  we  must  avoid  the  difficulty  by  turning  the 
hook  into  a  needle  with  a  closed  eye  during  That  part  of  the 
substituted  cycle,  while  it  remained  an  open  hook  during  the 
rest  of  the  time,  that  solved  the  enigma.  It  is  a  minor  matter 
whether  this  is  effected  by  giving  it  a  flexible  barb,  which  is 
jiressed  to  the  shank  by  external  means,  or  whether  it  is  done 
automatically.  The  core  of  the  invention  is  in  the  use  of 
such  a  needle,  and  this  has  given  to  us  the  machines  which 
now  take  so  large  a  part  in  the  manufacture  of  clothing. 

It  is  not  only  in  great  inventions  bringing  into  the  realm 
of  mechanics  processes  so  important  as  sewing,  knitting,  and 
the  like  that  the  need  of  "coding"  exists.  It  figures  at  the 
birth  of  most  really  successful  machines.  And  there  are  cases 
in  which  the  whole  invention  may  be  said  to  consist  in  the 
choice  of  a  cycle.  Take,  for  example,  the  processes  of  shaping 
metals  by  pressure,  the  rapid  development  of  which  has  been 
so  characteristic  of  the  last  twenty  years,  and  the  promise  of 
which  is  so  brilliant  for  the  future.  In  them  the  metal  is 
treated  as  a  highly  viscous  substance,  and  the  aim  is  to  make 
it  assume  definite  and  often  complicated  shapes  through  pres- 
sure alone.  If  this  is  well  done  the  strength  of  the  material 
itself  throughout  all  its  parts  is  increased.  If  not,  the  result- 
ing article  is  weak  and  unreliable.  The  whole  success  of  the 
jjrocess  in  its  application  to  the  more  complicated  forms  depends 
on  the  judicious  choice  of  the  series  of  intermediate  forms 
through  which  the  metal  is  made  to  pass.  You  are  dealing 
with  substances  so  resistant  that  all  attempts  at  sudden  or 
violent  transference  of  material  from  one  conformation  to 
another  must  result  in  weakening  or  rupture.  The  series  must, 
therefore,  be  such  that  each  step  entails  a  transference  under 
suitable  and  advantageous  conditions.  It  must  leave  the 
material  in  the  position  best  suited  for  the  next  step,  as  a  good 
billiard  player  takes  care  that  the  balls  shall  be  left  so  as  to 
make  his  next  stroke  an  easy  one.  To  design  successfully  such 
a  process  may  involve  invention  of  a  high  order,  even  though 
the  execution  makes  use  only  of  ordinary  tools. 

When  the  transformed  cycle  has  been  determined  uijou,  there 
remains  the  task  of  providing  the  means  for  carrying  it  out — 
in  other  words,  of  designing  the  new  machine.  On  this  part 
of  the  subject  I  shall  not  dwell,  because  the  devices  which 
human  ingenuity  makes  use  of  to  effect  its  objects  are  so 
multifarious  as  to  defy  classification.  Nor  does  the  progress 
of  invention  come  to  an  end  when  the  machine  has  been 
devised.  It  then  becomes  the  subject  of  further  invention,  the 
aim  of  which  is  to  arrive  at  better  results  by  modifying  or 
changing,  or  adding  to  the  mechanism.  This  is  the  most 
common  type  of  invention.  Long  after  a  fundamental  invention 
has  been  made  and  embodied  in  some  form  of  mechanism,  new 
inventions  will  appear,  which  are,  or  claim  to  be,  better  methods 
of  carrying  it  out  in  general,  or  which  adapt  it  to  be  used 
with  tmore  effect  in  special  circumstances.  Such  subsidiary 
inventions  usually  consist  in  the  substituting  for  the  mechanical 
devices  originally  used  other  equivalent  devices  better  suited 
to  the  work  which  they  have  to  perform — the  machine  in  its 
essentials  remaining  unchanged.  And  though  this  judicious 
adaptation  of  means  to  ends  may  seem  less  brilliant  and  interest- 
ing than  such  inventive  efforts  as  we  have  been  considering, 
it  is  hardly  less  useful.  To  increase  the  output  of  a  machine, 
or  make  a  delicate  machine  equal  to  rough  work,  is  no  mean 
achievement,  and  may  vastly  extend  or  even  create  its  practical 
usefulness. 

It  is  here  that  the  lawyer's  difficulties  are  greatest.  The 
benefits  of  the  Patent  Laws  are  confined  to  inventions,  and  it 
therefore  becomes  necessary,  in  deciding  whether  a  new  machine 
or  a  modification  of  an  old  machine  is  good  subject  matter  for 
Letters  Patent  to  put  to  oneself  the  question,  "  Does  it  involve 
invention  ?  "  The  decision  is  not  difficult  when  it  involves  a 
new  cycle  or  a  wholly  new  mechanism  for  accomplishing  an 


old  cycle.  But  when  it  consists  of  an  improvement  on  old 
mechanism  by  the  substitution  of  different  but  equivalent 
devices  the  task  is  one  of  great  nicety.  It  would  seem  to  be 
necessary  to  fix  upon  some  definition  of  invention,  but  this 
has  never  been  doue,  and,  in  my  opinion,  no  definition  of 
invention  can  be  found  whicli  is  of  the  slightest  assistance  to 
anyone  in  a  case  of  difficulty.  It  is  very  much  like  deciding 
whether  a  book  belongs  to  literature.  No  one  would  deny 
it  in  the  case  of  Ruskin's  "  Modern  Painters,"  or  assert  it  in 
the  case  of  /' Bradshaw's  Guide."  These  extreme  oases  are 
easy  of  decision,  but  when  you  approach  the  dividing  line  it 
is  so  impossible  to  get  a  test  that  it  becomes,  more  or  less,  a 
matter  of  personal  opinion.  Some  of  the  elements  of  a  com- 
bination are  altered  so  as  to  improve,  but  not  essentially 
cliange  its  working.  Is  that  a  new  inveution?  If  it  is  only 
the  substitution  of  mechanical  elements  which  are  notoriously 
the  equivalents  of  the  old  elements,  the  law  is  clear,  but  in  any 
other  case  it  is  treated  as  being  a  question  of  fact  for  the 
judgment  of  whatever  tribunal  has  the  duty  of  deciding.  Our 
courts,  in  thi.=i,  as  in  many  other  nnostions,  lean  to  the  practical 
rather  than  the  dogmatic.  They  impose  no  rigid  test  such  as 
that  lo  wliich  the  German  Pittcnt  Office  inclines,  viz.,  that  the 
new  comLiuation  must  produce  a  different  technical  result.  To 
do  the  same  thing  better,  or  in  a  way  so  different  that  it  gives 
to  the  public  a  useful  choice  of  means,  may  with  us  be 
sufficient  to  support  the  claims  to  invention.  And  I  have 
little  doubt  that  if  a  case  should  arise  in  which  a  judicious 
selection  out  of  the  list  of  known  and  notorious  mechanical 
equivalents  gave  an  unforeseen  and  markedly  superior  result, 
the  courts  would  consider  themselves  free  to  hold  it  to  be 
invention,  and  in  treating  the  decision  as  thus  dependent  on 
the  resulting  utility,  they  would  only  be  following  the  dictum 
of  Lord  Watson :  "  There  are  many  things  which  you  cannot 
say  are,  or  are  not,  inventions  till  you  have  tried  them." 

"  Have  something  to  say,  say  it,  and  sit  down,"  was  the 
reply  given  by  a  Parliamentary  veteran  to  a  new  member  who 
asked  for  advice  as  to  how  to  speak.  How  often  have  I  wished 
that  inventors  would  take  this  counsel  to  heart  in  all  its  ful- 
ness. They  often  have  something  to  say,  and  they  say  it,  but 
they  will  not  then  sit  down.  It  is  not  that  I  would  have  them 
rest  on  their  oars,  but  I  would  have  them  bear  constantly  in 
mind  that  the  value  and  the  reward  of  an  invention  comes 
when  it  has  been  made  practically  serviceable  to  mankind,  and 
that  the  invention  itself  is  but  the  first,  and  perhaps  not  the 
most,  difficult  step  in  the  process.  Careful  and  patient  develop- 
ment along  commercial  lines  is  necessary  before  an  invention, 
valuable  in  itself,  becomes  a  useful  part  of  our  system  of  pro- 
duction, and  here  the  enthusiasm  and  knowledge  of  the  inventor 
would  be  invaluable  if  it  were  well  applied.  I  am  one  of  those 
who  believe  that,  cd'tcris  jjaribiifi,  the  mother  is  the  best  nurse. 
But,  alas!  this  is  where  inventors  so  often  fail.  They  arc  never 
content  to  work  out  practically  what  they  have  invented.  Fresh 
inventions  are  their  remedy  for  every  difficulty,  even  for  such 
as  naturally  occur  in  all  industrial  developments,  and  thus 
perpetual  change  leads  to  delay,  loss,  and  final  abandonment. 
"  Le  initux  est  I'ennevii  du  bien."  "The  better  is  fatal  to  the 
good."  I  remember  that  many  years  ago  I  was  taken  to  the 
workshop  of  Mr.  Babbage,  of  calculating-machine  fame.  He 
was  then  an  old  man,  with  a  most  remarkable  past.  A  dis- 
tinguished mathematician  when  at  Cambridge,  aud  a  leader 
among  those  who  rejuvenated  its  teaching — a  man  of  comfort- 
able fortune  and  untiring  industry — gifted  with  great  inventive 
powers,  and  living  for  them  alone,  one  would  have  expected 
in  his  case  to  find  all  the  marks  of  a  rich  harvest  of  achieve- 
inent.  .In  the  ante-chamber  I  recognised  parts  of  the  well- 
known  calculating  machine  that,  many  years  before,  he  had 
brought  to  the  stage  of  actual  working,  and  I  asked  him  as 
lo  its  completion.  "  Oh,  I  have  done  no  more  at  that,"  was 
his  reply.  "  Before  finishing  it  I  conceived  the  idea  of  my 
analytical  machine,  which  was  so  much  better  that  it  would 
have  taken  more  to  complete  the  first  machine  than  to  make 
the  new  one."  We  then  came  to  the  analytical  machine,  parts 
of  which  were  lying  about,  and  he  explained  to  me  its  prin- 
ciples and  mode  of  working.  "Have  you  got  it  finished?"  I 
asked.  "  No,"  he  said,  "  for  I  have  come  on  a  new  idea  which 
throws  it  so  completely  into  the  shade  that  it  would  be  mere 
waste  of  time  to  work  further  on  it."  And  then  he  explained 
to  me  this  new  idea  that  was  to  revolutionise  even  the  world 
of  advanced  thought  in  which  he  lived.  No  comment  of  mine 
could  be  so  weighty  as  the  plain  recital  of  what  occurred  wheu 
this  richly-gifted  life  came  to  an  end.  A  committee  of  our 
ablest  mathematicians  and  mechanicians  was  appointed  to 
examine  the  models  and  papers  that  Babbage  had  left  behind, 
in  order  to  ascertain  whether  Government  would  be  justified 
in  completing  his  work  at  the  public  expense.  The  report  was 
that  all  was  too  incomplete — that  no  one  could  foresee  success 
with  sufficient  certainty  to  warrant  the  attempt.  So  that  a 
fragment  of  a  machine,  the  work  of  his  early  years,  is  all  that 
his  abilities  and  his  industry  brought  forth. 

{To  be  continued.) 
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By  Maeks  and  Clerk,  The  Practical  Engineer  Patent  Agency,  [ 
18,  Southampton  Building's,  Chancery  Lane,  London,  W.C.;  I 
30,    Cross  Street,    Manchester;    and   13,   Temple  Street, 
Birmingham. 

The  first  date  given  after  the  number  of  each  specification  is  the  date 
of  application.  The  second  date  is  that  of  the  advertisement  of 
acceptance  of  the  complete  specifications. 

The  following  accepted  specifications  were  advertised  on  the  date 
mentioned,  and  within  two  months  of  such  date  any  person  properly 
interested  can  oppose  the  sealing  and  grant  of  the  patent  by  giving 
formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  specification  herein  referred  to,  or  of  any  other  published 
patent  specification,  will  be  forwarded  post  free  for  one  shilling  upon  j 
application  being  sent  to  Messrs.  Marks  and  Clerk  at  either  of  the 
above  addresses. 

Tubes  for  Boilers,  Condensers,  etc.    Barbei!,  No. 

21430,  of  2nd  October,  1902.  Ad.  of  ac,  January  6th,  1904.— 
This  invention  relates  to  a  tube  for  lioilers,  condensers,  and  the 
like,  bent  backwards  and  forwards  throughout  its  length  in 


SpeclfioAtioD  No.  21430,  of  1902. 


such  a  manner  as  to  constrict  the  internal  area  at  the  bends, 
and  to  leave  the  portion  between  the  bends  of  approximately 
the  original  section,  the  object  being  to  obtain  a  high  heat- 
transmitting  capacity. 

Device  for  Facilitating  the  Marking  and  Dividing 
of  Surfaces;  also  for  Facilitating-  ihe  Operations 
of  Accurate  Drilling,  Punching,  and  the  Like.  Dalk 
AND  GiROD.  No.  112,  of  2nd  January,  1903.  Ad.  of  ac,  6th 
January,  1904. — -This  invention  consists  of,  in  a  marking  or 
dividing  instrument,  the  combination  of  a  base  plate  having  a 
downwardly  extending  threaded  stud  and  nut  for  fixing  the 
instrument  in  position  witli  relation  to  the  work,  a  disc  revolubly  j 
mounted  upon  the  base  plate  and  provided  with  a  pointer,  or  ; 


Specification  No.  112,  of  1903. 


the  like,  a  co-acting  scale  upon  the  base  plate,  a  grooved 
saddle  fixed  with  the  disc,  a  graduated  bar  mounted  with 
capability  of  .sliding  in  the  saddle,  means  for  adjustably  fixing 
the  revoluble  disc  with  relation  to  the  base  plate,  means  for 
adjustably  fixing  the  sliding  bar  with  the  saddle,  a  perforation 
at  one  end  of  the  bar  adapted  to  receive  a  bush  or  holder  for  j 
a  tool,  a  second  saddle  fixed  at  the  end  of  the  bar  and  grooved 
at  right  angles  to  a  first  saddle,  a  second  graduated  bar  mounted 
with  capability  of  sliding  in  the  groove,  means  for  adjustably 


fixing  the  bar  with  relation  to  the  second  saddle,  and  a  per- 
foration at  one  end  of  the  bar  adapted  to  receive  a  bush  or 
holder  for  a  tool. 

Liquid  Fuel  Burners.  Cross.  No.  881,  of  I3th  January 
1903.  Ad.  of  ac,  January  13th,  1904. — In  a  liquid  fuel  burner, 
according  to  this  invention,  the  liquid  fuel  overflows  upon  a 
mass  of  loose  or  fluffy  incombustible  material,  such  as  asbestos, 
so  placed  in  regard  to  openings  through  which  a  forced  draught 
of  air  passes  that  the  air  carries  the  liquid  fuel  with  it  in  the 


Specification  No.  SSI,  of  1903. 


form  of  a  spray,  thereby  obtaining  an  intimate  mixture  of  air 
and  fuel.  The  burner  may  be  supplemented  by  a  cone,  ring, 
or  tube  placed  beyond  the  same,  and  through  which  the  spray 
or  flame  is  projected  on  to  a  hood  device  or  cap,  which  deflects 
and  spreads  the  flame,  and  ensures  the  combustion  of  any 
uuconsumed  particles  which  may  be  projected  upon  the  hood 
by  the  blast. 

Furnace  for  Annealing,  Welding,  Forging,  etc. 

Lake  (communicated  from  Germany).  No.  3498.  of  February 
1.3th,  1903.  Ad.  of  ac,  January  13th,  1904.— This  invention 
relates  to  a  furnace  for  annealing,  welding,  forging,  or  the 
like.  The  arrangement  is  such  that  the  parts  to  be  heated  arc 
not  placed  directly  in  the  fuel,  but  owing  to  a  spo^-ial  method 


Specification  No.  3498,  of  1903. 


of  combustion  a  gas  flame  of  such  great  heat  is  produced  that 
it  is  only  necessary  to  bring  the  parts  to  be  heated  into  contact 
with  the  same.  To  attain  this  flame  the  fuel  is  submitted  to 
a  preliminary  heating  before  it  is  conducted  to  the  combustion 
chamber,  the  gases  from  the  preliminary  chamber  being  lr,\ns- 
ferred  along  with  the  air  supply  to  the  heating  chamber. 

Starting  Mechanism  for  Engines.     Hagspikl.  No. 

21905,  of  12th  October,  1903.  .\d.  of  ac,  .January  13th,  1904.— 
This  invention  relates  to  a  starting  device  for  engines  or  motors, 
having  clutch  pieces  entering  corresponding  slots  in  the  boss 
of  the  crank  lever,  so  that,  for  the  purpose  of  releasing  the 
clutch  in  the  event  of  a  reversal  of  the  shaft  from  premature 
or  imperfect  firing,  the  clutch  sleeve  will  be  free  to  move  rela- 
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tively  to  the  guide  bolt  l)y  means  of  a  slot,  and  whicli  bolt 
carries  a  rotable  die  piece,  with  which  is  rigidly  connected  a 


Specification  No.  21905,  of  1903 

spring-controlled  pawl,  formed  in  two  parts,  and  adapted  to 
engage  the  teeth  of  a  wheel  rigidly  connected  to  the  engine 
frame. 

Metallic  Bearings  for  Shafts,  etc.    Hauoht.  n.  No.  5201, 

ot  5th  December,  1903.  Ad.  of  ac,  13th  January,  1904..— The 
invention  relates  to  a  bearing  for  a  rotating  shaft,  consistino'  of 


Specificati  ■11  No.  5201,  of  1903. 

the  employment  of  metallic  bushes  having  a  cylindrical  outer 
surface,  so  as  to  permit  of  the  rotation,  reversal,  or  adjust- 
ment of  the  bushes  within  the  bearing,  without  necessitating 
the  detachment  of  the  bushes  from  the  bearing. 

Cylinders  for  Interna  1-combustion  Engines.  Mahtin 

AND  Lethimonnier.  No.  25171,  of  18th  November,  1903 
(date  claimed  under  International  Convention,  22nd  May,  1903). 
Ad.  of  ac,  13th  Januaiy,  1904. — This  invention  consists  in  a 
new   method    of   the   cylinder    head    of   internal  combustion 


Specification  No.  -2)171,  of  1903. 

engines  and  llie  like  to  the  cylinder,  the  method  consisting  in 
screwing  one  end  of  a  scrow-t  Incadcd  ring  or  sleeve  into  Ihe 
cylinder,  and  the  other  into  the  cylinder  head,  thus  allowing 
a  perfectly  tight  joint  to  be  made  between  the  cylinder,  tiio 
cylinder  head,  and  the  jacket. 


Rotative  Valves.  Hu.\ley.  No.  24S38,  of  lOth  November. 
1903.  Ad.  of  ac.,  13th  Januaiy,  1904. — This  invention  relates 
to  a  rotative  valve,  adapted  for  use  as  blow-off  valves  for  steam 
boilers  and  like  purposes,  which  comprises  a  casing  having 
a  spherical  chamber  and  induction  and  eduction  ports,  a  spherical 
valve  closure  in  this  chamber  provided  with  a  through  port. 


Fig.  1. 


Fig.  2. 

Speciflcartion  No.  24338,  of  1903. 


FiQ.  3. 


an  annular  packing  device  bearing  against  said  closure  between 
the  eduction  port  and  the  ends  of  the  tlirough  port  when  the 
valve  is  in  its  closed  position,  and  means  for  pressing  the 
packing  against  the  closure  and  the  casing.  The  actuating 
steam  extends  through  the  casing  and  non-rotatively  engages 
at  its  inner  cud  a  socket  in  the  closure. 

Corliss  Valve  Gear.  Horsfall.  No.  26312,  of  2ud  December, 
1903.  Ad.  of  ac,  13th  January,  1904. — This  invention  relates 
to,  in  Corliss  valve  gear,  the  combination  of  a  double  web 


Fio.  1.  Fic.  2. 

Specification  No.  26312,  of  1903 

keyed  on  to  the  spindle,  a  die  supported  at  each  end  by  the 
two  halves  of  the  web,  a  plunger  connected  to  a  pin  or  stud 
sujjported  at  each  end  by  the  two  halves  of  the  web,  and  a 
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pawl  operated  by  a  cam  and  link  acting  centrally  upon  the 
die,  the  object  being  to  enable  the  valve  operating  parts  to 
work  in  such  a  manner  as  to  bring  all  the  stresses  into  one 
plane  at  right  angles  to  the  axis  of  the  sfiiudle,  thereby  obviating 
the  twisting  or  bending  of  the  pin  or  studs  to  which  they  are 
connected,  and  also  to  avoid  uneven  wear  of  these  parts. 

Steering  Gear  for  Automobile  Vehicles.   Spyker.  No. 

26499,  of  3rd  December,  1903.  Ad.  of  ac,  13th  January,  1904.— 
This  invention  relates  to  improvements  in  steering  gear  for 
automobile  vehicles,  and  substautially  consists  in  arranging 
the  steering  axle  in  such  a  manner  that  it  is  adapted  to  pivot 
ou  a  steel  pillow,  the  pivot  and  the  pillow  being  enclosed  in  a 
box  which  forms  an  oil  bath.  This  box  is  substantially  spherical 
and  consists  of  two  cups,  one  of  which  overlaps  the  other  at 
its  edge.    At  the  side  adjacent  the  wheel  the  box  is  closed  by 


Specification  Ko.  2G490,  of  1903. 


means  of  a  partially  spherical  cover  through  which  the  axle 
or  journal  passes.  This  cover  is  adapted  to  move  angularly 
in  the  box,  and  thus  to  allow  of  the  necessary  movements  of 
the  axle.  In  the  vertical  axis  of  the  spherical  box  are  arranged 
two  healings,  the  upper  bearing  supporting  the  pivot  referred 
to,  and  an  extension  of  the  said  pivot  to  which  the  steering 
lever  is  fixed  passes  through  the  lower  bearing.  The  axle, 
which  passes  through  the  spherical  cover  referred  to,  prefer- 
ably takes  into  a  hole  or  recess  in  the  pivot  inside  the  box,  so 
that  the  inner  part  of  the  axle  is  lubricated  by  the  oil  bath  and 
protected  from  dust  or  the  like. 


LAUNCHES  AND  TRIAL  TRIPS. 


Italia. — The  new  Anchor  Line  steamer  Italia,  launched 
lately  by  Messrs.  D.  and  W.  Henderson  and  Company  Limited, 
Partick,  went  down  the  river  on  January  20th,  and  after  adjust- 
ing compasses  a  preliminary  trial  was  made  of  the  engines. 
Several  runs  on  the  measured  mile  were  then  taken,  on  each 
of  which  the  Italia  made  a  little  over  16  knots.  This  was 
considered  highly  satisfactory  both  by  her  owners  and  builders. 
The  Italia  is  a  high-class  passenger  vessel,  built  to  the  highest 
class  of  the  British  Corporation  for  the  Mediterranean  and 
New  York  service  of  the  Anchor  Line,  and  with  her  fine  lines, 
high  funnel,  numerous  deck  erections,  and  the  12  boats  which 
she  carries,  she  presents  a  very  handsome  appearance.  Besides 
accommodation  for  a  limited  number  of  cabin  passengers  on  the 
bridge  deck,  the  Italia  has  berths  for  1,400  steerage  passengers, 
all  fitted  in  a  superior  manner.  The  vessel  is  lighted  through- 
out with  electricity,  and  has  refrigerating  machinery  and 
chamber  for  the  carrying  of  fresh  meat  and  vegetables  and  the 
making  of  ice. 

Columba . — On  January  23rd  the  steamship  Columba,  built 
by  Messrs.  Robert  Stephenson  and  Company  Limited,  of  Heb- 
burn,  to  the  order  of  M.  Angel,  Esq.,  of  Cardiff,  left  the  Tyne 
to  undergo  her  official  trial  over  the  measured  mile.  This 
vessel,  which  takes  Lloyd's  highest  class,  is  built  to  the  spar 
deck  rule.  The  dimensions  of  lhe  vessel  are  as  follows:  Length 
352  ft.  by  47  ft.  breath  by  29  ft.  10  in.  depth  moulded.  She 
carries  water  ballast  in  double  bottom,  all  fore  and  aft,  and 
also  in  after  peak.  The  vessel  is  fitted  with  a  fore  and  aft 
grain  division  from  tank  top  to  spar  deck.  There  are  five  large 
cargo  hatches,  and  one  small  one  on  poop  deck.  There  are 
worked  by  six  steam  winches.  A  steam  windlass,  steam  and 
hand  steering  gear,  patent  anchors,  and  Blake's  patent  donkey 
boiler  are  also  fitted.  The  vessel  has  a  cargo  poop  and  bridge 
amidships,  with  deckhouse  on  top  for  the  accommodation  of 
captain,  officers,  and  engineers.  The  crew's  quarters  are  fitted  up 
in  the  forecastle.  The  main  machinery  for  the  vessel  was  supplied 
by  Messrs.  Richardson,  Wcstgarth,  and  Company  liiniited, 
Hartlepool,  and  the  boilers  V)y  the  shipbuilders.  The  machinery 
18  also  to  Lloyd's  highest  cla.ss,  and  consists  of  a  set  of  large 
size  triple-expansion  engines,  sui^plied  with  steam  from  two 
large  single-ended  boilers,  working  at  a  pressure  of  165  lb.  per 
square  inch.  The  trial  was  most  satisfactory,  the  vessel  attain- 
ing a  s()eed  of  M'72  knots  on  a  mean  of  six  runs  on  the 
measured  mile. 


Luristan. — On  January  19th,  Messrs.  Wm.  Gray  and  Coin- 

p.iny  Limited  sent  to  sea  the  large  steel  screw  steamer  Luristan, 
which  they  have  built  for  Messrs.  Frank  C.  Strick  and  Com- 
pany Limited,  of  Swansea  and  London.  The  Luristan  is  a 
sister  ship  to  the  Tabaristan,  whose  trial  trip  took  place  a  couple 
of  months  ago.  Her  principal  dimensions  are  :  Length  over  all, 
369  ft.  6  in.;  breadth,  45  ft.;  and  depth,  26  ft.  10  in.  She  is  a 
handsomely-modelled  vessel  of  the  spar-deck  type,  with  poop, 
bridge,  and  top-gallant  forecastle,  having  very  tasteful  cabin 
accommodation  in  houses  on  the  bridge  deck  for  pa.ssengers, 
captain,  and  officers,  and  is  fitted  throughout  with  electric 
lighting.  She  has  been  built  to  Lloyd's  highest  class,  has  a 
cellular  double  bottom  and  after  peak  tank  for  water  ballast. 
The  decks  are  of  steel  and  iron,  and  all  weather  decks,  except 
in  wells,  are  sheathed  with  teak.  The  whole  of  the  outfit  is 
of  the  most  approved  description.  The  machinery  is  of  the 
triple-expansion  type,  manufactured  at  the  Central  Marine 
Engine  Works  of  the  builders,  and  has  cylinders  25  in.,  40J  in., 
and  67  in.  diameter  by  45  in.  stroke.  During  a  prolonged  run 
along  the  coast  the  vessel  averaged  a  speed  of  12tJ-  knots,  the 
performance  of  both  ship  and  machinery  giving  the  highest 
satisfaction.  The  vessel  takes  in  part  cargo  at  Middlesbrough, 
proceeding  then  to  London,  and  from  there  to  Karachi. 

Nirvana. — The  large  tmn-screw  steam  yacht  Nirvana, 
designed  by  G.  L.  Watson  and  Company,  and  built  at  Meadow- 
side  by  David  and  William  Henderson  and  Company  Limited 
for  the  Countess  de  Bearn,  of  Paris,  went  down  the  river  on 
January  21st,  and  underwent  a  series  of  speed,  progressive,  and 
consumption  trials.  The  trials,  which  were  of  a  most  onerous 
description,  were  carried  out  successfully,  and  a  mean  speed  of 
1508  knots  was  obtained  on  a  double  run  between  the  Cloch 
and  Cumbrae  lights,  this  being'  much  in  excess  of  the  contract 
speed.  Everytliing  worked  well  and  to  the  satisfaction  of  the 
designer,  builders,  and  Mr.  C.  N.  Boyn,  of  Paris,  who  repre- 
sented the  owner.  The  Nirvana  is  a  very  handsome  and  beauti- 
fully-proportioned vessel.  The  engines  have  been  constructed 
by  the  builders  at  their  Finnieston  works,  and  comprise  two 
sets,  each  having  four  cylinders,  18  in.,  29  in.,  and  two  at  32  in. 
diameter,  with  a  stroke  of  33  in.,  and  one  large  cylindrical 
boiler  with  a  working  pressure  of  200  lb.  The  yacht  is  fitted 
throughout  with  an  electric  lighting  and  heating  installation. 

Cairnton. — The  steamship  Cairntoii,  belonging  to  Messrs. 
Cairns.  Noble,  and  Company,  steamship  owners.  Quayside,  New- 
castle, had  her  trial  trip  on  January  27th.  The  vessel  is  built 
for  general  trading  purposes,  and  is  designed  on  somewhat 
finer  lines  than  is  usual  for  an  ordinai-y  cargo  steamer.  Her 
dimensions  are  340ft.  by  50ft.  by  25ft.  Sin.,  and  she  carries 
6,040  tons,  with  a  mean  draught  of  21  ft.  2  in.  The  steamer  is 
expected  to  attain  a  speed  of  9^  knots  when  fully  loaded.  On 
her  trial  she  developed  1,630  horse  power,  and  11^  knots. 


CORRESPONDENCE. 


Communications  intended  for  insertion  should  be  written  on  one  side 
of  the  paper  only  ;  and  if  accompanied  by  sketches,  these  should 
be  neatly  drawn,  and  forioarded  on  a  roll,  to  prevent  creising. 
We  cannot  undertake  to  return  rejected  communications,  or  to  reply 
to  inquiries  by  letter.  In  all  cases  letters  must  be  accompanied 
with  the  name  and  address  of  the  writer. 

We  do  not  hold  ourselves  responsible  for  the  opinions  of  our  Corres- 
pondents. 


BOILER  EXPLOSION  REPORTS. 

To  the  Editor  nf  "  The  Prartiral  Engineer." 

Sir, — During  the  twenty-two  years  the  Boiler  Explosions 
Act  has  been  in  foi  cc,  and  probably  no  paper  has  more  carefully 
reviewed  its  working  than  T/ie  I'rar/ii-al  Engiiii  rr,  while  its 
readers  have  been  among  its  most  persistent  critics,  boldly 
pointing  out  the  uselessness  of  many  of  the  reports,  the  white- 
washing influence  of  others,  and  the  justice  meted  out  in  others, 
though  these  are  of  a  very  limited  number.  Although  the 
Act  was  the  result  of  the  accumulated  brains  of  the  engineer- 
ing and  legal  worlds,  it  was  for  very  many  years  a  dead  letter, 
simply  because  those  who  had  the  power  to  mete  out  justice 
either  had  not  the  courage  or  inclination  ;  consequently  it  was 
a  sort  of  ■'  Don't  let  it  occur  again,"  and  the  qualifying  word 
"  f(utunately  "  was  rarely  absent  from  the  verdict  of  the 
surveyoi-in-chief  or  the  commissioner,  whoever  had  the  matter 
in  hand.  So  useless  was  /he  Act  that  never-ceasing  attempts 
have  been  made  to  enact  new  laws,  but  to  no  avail,  simply  on 
account  of  conflicting  interests.  Your  readers  strongly  urged 
the  exercising  to  the  full  the  powers  of  those  investigating  the 
explosions,  either  "  preliminary  "  or  "  formal,"  and  had  this 
been  done  twenty  years  ago  there  would  have  been  less  cause 
for  agitation  for  newer  or  more  sweeping  measures.  During 
the  last  few  years  we  have,  however,  had  an  occasional  report 
showing  that  the  commissioners  can  awaken  theni-^elves  to  a 
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sense  of  responsibility,  and  find  courage  to  carry  out  the  Act 
in  sucli  a  way -as  must  in  the  Ion  a:  run  act  as  a  deterrent  to 
these  so-called  careless  people  who  are  never  careless  aboiit 
the  profits  made  by  nefarious  practices,  however  careless  they 
may  be  about  their  boilers.  Still,  some  of  the  reports  and 
decisions  are  of  a  very  puzzling  character.  One  now  before 
me  should  be  a  salutary  lesson  to  those  who  get  "  a  nice  thing 
on  "  by  buying  an  old  boiler  at  scrap  price,  and  find  a  ready 
customer  at  a  very  decent  price;  or,  more  plainly  put,  to  buy 
at  £80  (half  to  be  taken  in  goods),  and  sell  a  few  months  after 
at  £120,  is  certainly  good  business;  but  the  transaction  does 
not  end  here.  A  few  weeks  after  this  boiler  "  in  good  working 
c  ondition "  was  sold  it  went  wrong,  heni  c  the  investigation, 
and  the  commissioners  fined  said  dealers,  who  were  engineers, 
.£80  for  carelessness  ;  but  where  carelessness  came  in  I  fail  to 
see.  As  engineers  they  should  have  known  what  the  thing 
was  when  they  paid  ^80  for  it,  and  sold  it  for  ^120.  Had  they 
been  of  the  uninformed  class  of  broker  I  could  have  under- 
stood carelessness,  but  as  engineers  I  could  not.  Here,  how- 
ever, comes  the  puzzle  :  A  short  time  before  the  boiler  was  in 
the  hands  of  a  firm  of  engineers  for  repairs,  and  a  new  set  of 
tubes  were  fitted.  This  was  done  without  even  examining  the 
boiler  and  firebox  to  see  whether  it  was  worth  the  repairs. 
Undoubtedly  it  was  not  worth  the  repairs;  consequently  putting 
new  tubes  in  was  only  a  snare  and  delusion,  and,  in  my  opinion, 
a  criminal  act.  Still  this  person  escapes,  while  the  second 
firm  was  mulcted.  However,  better  penalise  one  rather  than 
let  both  escape,  though  I  believe  the  most  deserving  has 
escaped. — Yours,  etc.,  Chalkhne. 


QUERIES  AND  REPLIES. 


Communications  should  be  written  on  one  side  of  the  paper  only,  and  in 
all  cases  he  accompanied  with  name  and  address.  Sketches  should 
be  neatly  drawn,  and,  if  large,  sent  on  a  roller,  so  as  to  avoid 
creasing.  This  column  is  intended  for  the  mutual  assistance  of 
engineers  in  their  daily  work.  As  far  as  we  possibly  can,  we 
render  assistance,  but  wc  cannot  undertake  to  work  out  elaborate 
arithmetical  calculations,  or  deal  with  matters  not  of  general 
interest.  Further,  we  cannot,  tinder  the  pretence  of  answering  a 
query,  be  made  the  medium  for  gratuitous  x>uffing.  We  cannot 
undertake  to  reply  to  queries  by  post. 


1794.  Angle  for  Hydraulic  Pump  Valve  Faces.— Can  any  reader 

tell  me  the  best  mitre  or  angle  for  hydraulic  pump  valve  face.s, 
anil  width  of  valve  seatings,  for  a  pressure  of  10  tons  per  square 
inch  ?  Atso  best  diameter  and  lift  of  valves  for  f  in.  diameter 
hydraulic  pump  ram. — Ionorajius. 

1795.  Dynamometer  for  Propeller  Thrust.— Will  some  reader 

let  me  know  the  best  and  most  easily  attached  dynamometer  for 
above  use  ?  The  I.H.P.  is  aljout  225,  and  runs  at  about  350  revolu- 
tions. Will  it  necessitate  a  special  thrust  block  ?  A  sketch, 
description,  probable  cost,  and  the  name  of  any  articles  or  works 
on  the  subject  would  much  oblige. — Exmouth. 

1796.  Skin  Friction — In  passing  from  a  model  of  a  ship  to  the  ship 
itself,  what  correction  must  be  made  for  skin  friction  ? — E.xmodtb. 

1797-  Crank  Shaft  Governor. — Is  there  a  crank  shaft  governor  for 
steam  engines  giving  automatic  expansion  without  reducing  the 
lead  as  the  load  is  reduced  ?  If  so,  t  shall  be  very  glad  to  have  par- 
ticulars of  same,  especially  of  the  bar  type. — Scotsman. 

1798-  Polishing  Brushes. — Can  any  reader  inform  me  of  the  name 
and  address  of  a  firm  or  firms  which  supply  polishing  brushes  for 
a  small  lathe  to  screw  on  the  fast  headstock  like  a  chuck  ?  1  want 
to  polish  watei-  taps  that  have  been  put  on  one  side  for  some 

time. — LiSCARDIAN. 


MISCELLANEA. 


Gkkat  Northehn  and  City  Railway. — We  understand  that 
the  opening  of  this  railway,  which  was  to  have  taken  place  on 
the  8th  inst.,  has  been  delayed  for  several  weeks  in  order  to 
effect  certain  alterations  to  the  signalling  arrangements.  The 
Board  of  Trade  inspecting  officer.  Colonel  Yorke,  went  ovei' 
the  line  on  the  6th  inst.,  and  recommended  the  alterations. 

Marine  Engineers'  Examination. — At  the  examination, 
held  on  January  12th,  13th,  and  14th,  the  following  candidates 
passed  for  extra  first-class  engineer ;  Messrs.  J.  P.  Tweedy 
and  .1.  Graham,  at  North  Shields;  J.  Cowan  and  R.  Law,  at 
Glasgow.  Two  passed  the  first  time  of  going  up,  one  of  these 
l)eing  instructed  entirely  by  the  corresponding  system  intro- 
duced some  years  ago  by  the  under  mentioned.  At  a  few 
recent  examinations  ten  pupils,  coached  by  this  postal  method, 
also  passed  the  first  time  up.  They  were  prepared  by  Messrs. 
W.  H.  Thorn  and  Son,  5,  Waterville  Terrace,  North  Shields. 
One  hundred  and  fourteen  pupils  have  passed  in  the  above 
grade  from  this  establishment. 


The  Iron  and  Steel  Institute. — Tlie  annual  general  meet- 
ing of  the  above  institute  will  be  held  on  May  5th ''and  6th,  the 
annual  dinner  following  on  the  second  day.  The  Carnegie 
Research  Scholarships  awards  will  be  announced  at  the  general 
meeting.  As  already  notified,  the  autumn  meeting  will  take 
place  in  New  York  on  October  24th  to  26th  inclusive. 
Excursions  will  be  made  to  various  places  of  interest. 

The  W^heal  Hampton  Limited. — The  directors  have 
pleasure  in  stating  that  the  erection  of  the  new  pumping 
engine  has  been  completed,  and  successfully  started  work 
on  11th  January.  The  engineer  reports  that  the  work  of 
sinking  the  shaft  to  the  45  fathom  'level  has  now  been  com- 
pleted, and  a  cross-cut  at  this  point  will  be  immediately  com- 
menced, which  it  is  expected  will  cut  the  lode  in  about  a  week's 
time. 

Legal. — In  the  High  Courts  of  Justice,  Chancery  Division, 
liefore  Mr.  Justice  Swinfen  Eady,  the  Simplex  Steel  Conduit 
Company  Limited  were  plaintiff's  in  an  action  against  the 
Metallic  Seamless  Tube  Company  Lim.itcd,  defendants.  The 
defendants  admitted  everything  set  out  in  the  first  five  para- 
graphs of  the  statement  of  claim.  Judgment  was  given  in  favour  of 
the  plaintiffs,  including  ^11  paid  into  court  by  the  defendants, 
and  then  costs  in  the  action. 

Lighthouses  and  Fog  Signals. — At  a  meeting  of  the 
Institute  of  Marine  Engineers  on  January  28th,  Mr.  Sparling 
gave  an  interesting  lecture  on  the  above  subject,  with  particular 
reference  to  the  Eddystone  Lighthouse,  erected  under  the  guidance 
of  Sir  James  Douglas.  On  the  English  coast  there  are  only 
four  lighthouses  lit  by  the  electric  light,  viz.,  Sontcs  Point, 
South  Foreland,  Lizard,  and  St.  Catherine's.  The  first  trial 
was  made  in  1857  at  the  Soutb  Foreland. 

The  Society  of  Engineers. — ^This  society  held  their  first 
meeting  this  year  on  February  1st,  Mr.  David  B.  Butler  being 
elected  to  the  presidential  chair.  The  main  part  of  his  address 
dealt  with  the  great  improvements  which  had  taken  place  in 
the  quality  of  Portland  cement  as  affecting  the  engineering  pro- 
fession. For  papers  read  during  190.3  the  president's  gold 
medal  was  awarded  to  Mr.  Douglas  Mackenzie,  for  his  paper  on 
"Motor  Transport  foi'  Goods";  the  Bessemer  premium  of 
books  to  Mr.  R.  J.  Thomas,  for  his  paper  on  "  Road  Mainten- 
ance and  Administration";  and  a  society's  premium  of  Jjooks 
to  Mr.  Albert  Gay,  for  his  paper  on  "  Mechanical  Stokers  for 
Electricity  Generating  Stations." 

Gas  Illumination. — The  President  of  the  Board  of  Trade 
has  appointed  a  committcL'  to  inquire  and  report  as  to  the 
statutory  requirements  relating  to  the  illuminating  power  and 
purity  of  gas  supplied  by  the  metropolitan  gas  companies,  and 
as  to  the  methods  now  adopted  for  testing  the  same,  and  whether 
any  alteration  is  desirable  in  such  requirements  or  methods, 
and,  if  so,  whether  any  consequential  alteration  should  be  made 
in  the  standard  price  of  gas.  The  following  gentlemen  have 
been  appointed  on  the  committee:  The  Lord  Rayleigh,  F.R.S. 
(chairman).  Sir  William  de  W.  Abncy,  K.C.B.,  F.R.S. ,  Robert 
Farquharson,  Esq.,  M.D.,  M.P.,  William  King,  Esq.,  J. 
Fletcher  Moulton,  Esq.,  K.C.,  M.P.  Mr.  H.  C.  Honey,  of  the 
Board  of  Trade,  will  be  the  secretary. 

The  Hewitt  Mercury  Vapour  Lamp. — Peter  Cooper 
Hewitt,  the  inventor  of  the  vajoour  lamp  which  has  been  men- 
tioned heretofore,  has  recently  been  granted  a  patent  on  a  new 
form  of  his  lamp.  Up  to  the  present  time  the  lamps  have 
been  constructed  for  installation  in  a  vertical  position,  but  the 
inventor  has  discovered  that  by  placing  the  lamps  in  a  hori- 
zontal position  a  number  of  practical  as  well  as  aesthetic  advan- 
tages are  secured.  The  lighting  of  the  room  is  said  to  be 
accomplished  in  a  much  more  satisfactory  manner,  and  the 
quality  of  the  light  is  improved.  Mr.  Hewitt  has  also  been 
granted  a  patent  on  an  improvement  in  the  construction  of  the 
lamps,  by  which  the  starting  of  the  lamp  is  facilitated  at  a 
much  lower  potential.  Tliis  is  done  by  the  addition  of  red 
sulphide  of  mercury  to  the  interior  of  the  lamp  during  the  course 
of  construction. 

Electric  Railway  Experiments  in  Germany. — In  the 
Budget  Committee  of  the  Reichstag  recently  the  question  of 
fast  electric  railway  travelling  was  raised.  Herr  Budde, 
Minister  of  Public  Works,  stated  (Renter  says)  that  the  matter 
was  still  in  its  preliminaiy  stage,  and  that  in  connection  with 
the  project  the  principles  of  suspension  railways  and  mono-rail 
systems  came  under  consideration.  As  regarded  fast  travelling 
of  that  nature,  only  the  very  first  experiments  had  been  made, 
and  he  could  not  accept  the  responsibility  of  authorising  the 
use  of  such  railways  for  travellers  generally.  It  was  also  very 
far  from  clear  whether  the  scheme  would  be  practicable  for 
economic  purposes.  The  trials  would  be  continued  with  due 
caution.  The  experiments  on  the  line  between  Berlin  and 
Grosslichtcrfelde  were  giving  very  favourable  results.  Soon 
they  would  be  able  to  witness  practical  experiments  with  the 
Electric  City  Railway  in  Hamburg.  The  Pnissian  Govern- 
ment would  take  all  possible  advantage  of  the  results  of  these 
trials. 
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THE  MODERN   ENGINEERING   NECESSITY:  AN 
EXPERIMENTAL  DEPARTMENT. 

Evert  sucuesst'iil  engineering  tirin  should  have  assucialcJ 
with  it  an  experimental  departineiit,  it'  anything  like 
originality  is  to  be  maintained,  or  if  success  in  orduiary 
competitive  enterprises  is  to  be  assured. 

AVliile  this  truism  is  undoubtedly  recognised  very  fully 
bv  the  leading  engineering  fu'ins  in  this  counti'y,  there  is 
occasionally  considerable  risk  associated  with  the  experi- 
mental side  of  some  works,  in  that  the  whole  jilace  is 
frequently  for  a  time  one  huge  experimental  concern,  wit'i 
no  commercial  feature  connected  with  it.  The  happy 
medium  in  this,  as  in  other  positions,  is  to  determino 
upon  a  course  in  which  that  which  is  absolutely  construc- 
tional for  orders  and  contracts  may  be  definitely  and  rigidly 
separated  from  that  which  is  purely  experimental. 

There  are  too  many  problems  associated  witli  every 
branch  of  meclianical  engineering  to  permit  of  finality  being 
claimed  in  anything,  no  matter  how  eminent  the  firms  may 
be,  or  how  complete  may  have  been  their  experience  in 
the  productions  with  which  they  have  long  been  associated. 
Were  this  not  so,  many  of  the  firms  whose  names  were  at 
one  time  household  words,  not  only  in  this,  but  in  every 
civilised  country,  would  stiU  be  to  tlie  fore  with  engineering 
appliances  tliatthey  undoubtedly  had  much  to  do  in  intro- 
ducing and  originating.  The  tendency,  however,  of  many 
designers  and  others  who  have  up  to  a  certahi  point  been 
successful  is  to  assume  that  they  have  reached,  as  far  as 
it  is  possible  for  anyone  to  reacli,  the  standard  that  is 
required,  alike  as  to  economy  in  use  and  efficiency  in 
methods,  of  that  which  they  are  generally  engaged  upon 
in  their  works.  This  fatal  notion  has  led  to  the  removal  of 
many  fij-ms  from  the  lists,  solely  as  tlie  result  of  better 
forms  and  better  methods  having  been  originated  by  uewvv 
firms  and  more  enterprising  comjietitors,  who  have  no; 
hesitated  to  spend  in  experiment  .■sums  that  their  rivals 
have  been  content  to  take  as  extra  profit >  uimn  their 
insecure  investments. 

To  experiment  and  follow  up  un  original  lines  ideas 
tending  to  the  betterment  of  engines,  motoi's,  and  practically 
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every  mechanical  ajjpliance  requires  courage  on  the  part 
of  many  works  directors,  in  view  of  the  clamouring  that 
is  made  only  too  often  bj^  other  non-technical  directors, 
whose  sole  end  and  aim  is  the  production  of  a  big  balance 
on  the  year's  trading.  We  are  familiar  with  firms  who 
make  it  their  business  to  regularly  employ  specialists  and 
experimentalists  to  follow  up  theories  and  suggestions  most 
assiduously,  and  sometimes  almost  unnecessarily  apparently, 
in  order  that  they  may,  by  their  new  features  and  original 
productions,  remove  themselves  from  the  common  rut  by 
securing  that  which  no  one  else  can  claim  until  the  period 
of  their  patent  protection  has  passed. 

The  simplest  and  most  economical  way  of  running  an 
engineering  woi'ks  for  a  certain  time  is  to  slavishly  copy 
what  some  other  firm  has  done,  and  there  are  some 
prominent  engineering  firms  in  this  country  who  un- 
questionably have  never  originated  anything  meritorious, 
but  who  are  adepts  at  stepping  in  and  taking  full  advantage 
of  what  their  competitors  have  had  serious  expenses  in 
originating.  These  firms,  however,  are  usually  short-lived, 
and  cannot  in  any  sense  be  claimed  to  be  engineers,  but 
are  solely  manufacturers,  who  would  be  possibly  just  as 
happy  in  executing  an  order  for  one  thousand  kettles  all 
of  one  pattern  as  in  carrying  out  a  contract  where  engineer- 
ing pride  could  be  claimed  for  that  wliich  they  had  made. 
It  is  not  alwaj's  easy  to  convince  the  non-technical  man 
that  an  improvement  is  required  in  certain  well-known  and 
universally  used  machines  and  devices,  but  the  firm  that  is 
thus  guided  has  either  to  run  the  risk  of  being  proclaimed 
common  copyists  or  to  write  themselves  ultimately  off 
the  list  of  those  who  go  to  maintain  the  supremacy  of 
British  engineering. 

We  have  had  too  many  lessons  from  our  international 
rivals  to  assume  at  this  late  day  that  we  are  in  any  sense 
better  fitted  than  any  other  nation  for  producing  any  kind 
of  machines  or  engineering  device.  The  day  has  passed 
for  any  country  to  claim  supremacy  in  inventive  ability, 
but  unfortunately  we  are  fated  to  lose  a  large  amomit  of 
our  own  trade  before  tliis  wholesome  lesson  can  be 
thoroughly  appreciated. 

Success  has  frequentlj'  attended  those  firms  that  have 
wisely  followed  the  trend  of  the  times  towards  the  better- 
ment of  everything  in  mechanical  devices  in  direct  pro- 
portion to  the  extent  of  their  enterprise  in  experimenting 
and  testing  their  new  proposals  in  an  experimental 
department. 


MOTOR  CAR  ENGINEERING. 

The  unique  exhibition  of  motor  cars  and  motor  vehicles 
at  the  Crystal  Palace  demonstrates  that  this  industry  has 
at  last  taken  well  hold  in  this  country,  and,  what  is  more 
satisfactory,  it  conclusively  proves  that  British  engineers 
have  roused  themselves  to  capture  the  trade  that  has  now 
become  established  in  practically  every  country  of  the 
world. 

Less  than  three  years  ago  very  keen  connnent  was  made 
as  to  the  dilatoriness  of  engineers  in  England  in  appreciating 
the  necessity  for  adapting  themselves  and  their  Avorks  to 
suit  the  demand  that  was  then  being  catered  for  almost 
entirely  by  continental  specialists.    At  the  present  time 


it  is  true  that  Great  Britain  is  still  apparently  the  best 
customer  in  the  world  for  foreign  makers,  seeing  that  last 
year  we  imported  cars,  cycles,  and  parts  to  the  value  of 
nearly  £2,000,000,  while  we  exported  less  than  one-fifth 
of  this  amount.  This  fact,  however,  strong  though  it  is 
in  its  condemnation  of  the  accustomed  waiting  game  that 
we  play,  is  noti  perhaps  now  to  our  disadvantage,  in  that 
it  has  caused  a  tremendous  effort  to  be  made  by  us  to  alter 
the  position. 

At  the  automobile  show  it  is  satisfactory  to  find  that 
the  makers  of  motors  and  motor  parts  are  no  longer  those 
of  firms  previously  unknown  in  the  engineering  world,  but 
that  on  the  list  may  now  be  mentioned  Sir  William  Arm- 
strong, Whitworth,  and  Company,  Messrs.  Crossley, 
Ivansomes,  Thornycroft,  and  others.  These  dirms  have 
had  experience  enough  in  engineering  generally  to  know 
full  well  how  to  adapt  themselves,  if  they  will,  to  give  the 
best  that  can  be  given  in  mechanical  construction,  and 
that  they  have  thought  it  necessary  to  take  up  this  branch 
is  proof  that  the  industry  must  hereafter  be  reckoned  as 
a  strong  department  for  all  leading  mechanical  engineers 
to  cater  for. 

We  have  seen  the  previous  exhibitions  in  Paris  and  in 
this  country,  but  nothing  has  yet  approached  the  very 
fine  collection  now  to  be  seen  at  the  Crystal  Palace,  where 
about  1,000  cars  occupy  an  area  greater  than  has  previously 
been  covered  at  any  other  show.  We  are  glad  to  see 
that  the  coachmaker  has  been  allowed  to  do  his  part  on 
what  may  be  termed  the  bodies,  and  that  the  mechanician 
has  adapted  himself  to  suit  the  experience  of  the  coach- 
maker  in,  many  of  the  cars  that  are  now  ofi'ered,  so  that 
we  hope  in  the  future  there  will  be  fewer  of  the  atrociously 
ugly  productions  that  did  no  credit  to  some  of  the  original 
firms  in  the  new  industry. 

The  extent  to  which  petrol  is  employed  is  not  surprising 
to  those  familiar  with  tire  possibilities  of  the  type  of  motor 
for  using  such.  Electricity  is  in  use  in  but  comparatively 
few  cases,  and  where  employed  the  cars  are  more  luxurious 
possibly  than  would  be  required  for  general  or  domestic 
use.  Steam,  too,  is  used  apparently  in  a  diminishing 
degree,  so  far  as  concerns  that  which  may-  be  termed 
passenger  or  speed  vehicles,  its  use  being  probably  more 
appreciated  in  connection  with  the  trolleys  and  the  heavier 
lurries. 

There  is  now  no  reason  at  all  why  a  purchaser  in  this 
country  should  seek  the  aid  of  continental  or  American 
manufacturers  othei'  than  from  the  fact  that  many  of  the 
leading  British  firms  cannot  keep  pace  with  the  demand 
for  their  productions.  Solid  tyres  are  in  demand,  the 
tendency  being  largely  towards  an  encouragement  of  their 
use  or  to  the  employment  of  non-puncturable  tubes,  it  being 
stated  that  one  set  of  tyres  now  in  use  has  carried  a  private 
car  some  16,000  miles  on  ordinary  roads. 

When  cars  are  actually  exhibited  at  prices  as  far  apart 
as  from  100  to  150  guineas  at  one  end  up  to  2,500  guineas 
at  the  other,  it  cannot  be  alleged  that  the  industry  is  to 
be  confined  in  the  future  to  those  capable  of  spending 
large  sums,  as  an  efi'ort  has  undoubtedly  been  made  to 
produce  vehicles  to  meet  the  varied  demands  practically 
hitherto  considered  to  be  absolutely  limited  to  horse-drawn 
vehicles. 
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NOTES  ON  NEWS. 


The  Institution  of  Electrical  Engineers. — At  the 
Dieetiiig  held  on  February  11th  a  paper  was  read  entitled 
"  Transatlantic  Engineernig  Schools  and  Engineering,"  by 
Dr.  R.  Mullineux  Walmsley,  D.Sc,  F.R.S.E.  The  author 
last  year  was  deputed  by  the  govei'ning  body  of  the  North- 
ampton Institute,  Clerkenwell,  of  which  he  is  the  principal, 
to  undertake  a  tour  through  some  of  the  principal  technical 
education  establishments  of  the  United  States  and  Canada 
for  the  purpose  of  investigating  the  present  conditions  of 
higher  engineering  education  in  America.  The  paper  really 
constitutes  a  more  elaborate  report  of  his  investigations, 
of  which  an  accoimt  was  given  in  Tlie  Practical  Engineer 
of  November  6th,  1903. 


The  Manlfacture  of  Wbldles-s  Chains. — At  a  meeting 
of  the  Glasgow  Teclmical  College  Scientific  Society,  held 
on  January,  9th,  1904,  Mr.  Alex.  G.  Strathern  read  a  paper 
on  the  above  subject,  illustrated  by  a  large  number  of 
slides.  After  a  few  introductory  i-emarks  upon  early 
chains,  the  author  went  on  to  describe  the  evolution  of 
the  weldless  chain,  the  first  proposal  being  made  by  an 
American  in  1853,  whose  intention  evidently  was  to  roll 
the  chain  from,  a  cruciform  section  of  bar,  judging  by  the 
drawing  in  the  United  States  Patent  Office.  Mr.  Strathern 
then  proceeded  to  describe  his  own  process,  which  is  in 
operation  at  Gartsherrie,  and  is  based  on  the  experience 
gained  in  the  manufacture  of  weldless  chains  by  the 
Rougier  systenL  The  method  may  be  de.scribed  as  seg- 
m,ental  rolling  or  stamping.  By  the  aid  of  the  views 
thrown  on  a  sheet  the  process  was  made  very  clear.  When 
the  chain  is  made  by  the  crossbar  it  is  necessarily  limited  to 
the  length  which  the  bar  will  produce — say  from  60  ft.  to 
90  ft.  Longer  lengths  can  be  connected  by  shackles,  but 
the  author  prefers  to  use  a  very  thie  quality  of  welding 
steel,  and  make  the  connecting  link  .slightly  in  excess  in 
thickness.  With  special  care,  he  has  found  this  satisfac- 
tory. The  strength  of  weldless  steel  chains  made  by  this 
process  exceeds  that  of  welded  iron  chains  by  about  100 
per  cent.  A  short  discussion  followed  the  paper.  A  fully- 
illustrated  description  of  the  machine  for  manufacturing 
the  Strathern  weldless  chain  was  given  in  The  Practical 
Engineer  of  May  22nd,  1902,  Vol.  XXV. 


Undergrolnu  Railways.-  The  various  reports  of  Lon- 
don's miderground  lines  show  somewhat  striking  results. 
In  ten  years  the  purely  urban  railways  have  increased  the 
number  of  ordinary  passengers  from  135  to  over  205 
millions,  and  three-fourths  of  the  number  are  still  carried 
by  the  much-abused  Metropolitan  and  District  steam  rail- 
ways, which,  as  a  result  of  decreased  fares,  managed  to 
win  back  from  the  electric  deep  tunnel  lines  some  of  their 
traffic.  These  latter,  for  the  first  time,  have  a  reduced 
number  of  passengers  for  1903,  and  there  seems  to  be  every 
reason  to  believe  that  the  old  lines  will  hold  their  own 
when  electric  traction  is  adopted.  During  the  past  half-year 
the  Metropolitan  District  have  spent  on  this  change 
£359,973,  and  their  power  station  at  Neasden  is  ready  for 
receiving  the  machineiy,  which  is  being  erected  now  at  the 
Trafford  Park  Works  of  the  Westinghouse  Company 
preparatory  to  transit  to  London.  A  storage  well  for  water 
supply  for  the  boilers  has  been  completed,  the  sub-stations 
are  nearly  ready,  and  the  laying  of  the  third  rail  as  electric 
conductor  is  progressing.  The  Metropolitan  District  have 
spent  £8,484  on  new  rolling  stock.  The  Metropolitan's 
station  alongside  the  river  at  Chelsea  is  being  roofed  in,  and 
it  IS  understood  that  the  immense  steam  turbines  made  in 
America  for  that  station  are  on  their  way  here.  The 
subway  from  this  station  for  the  conductors  to  the  railway 
at  Earl's  Court  is  completed,  and  the  work  along  the  line 
IS  well  advanced,  so  that  we  shall  certainly  have  electric 


traction  some  time  this  year.  Tiie  Harrow  and  Uxbridge 
line  will  be  opened  in  two  or  three  months.  Meanwhile 
several  deep  tunnel  works  are  advancing.  The  Great 
Northern  City  is  about  to  be  opened  for  traffic.  The  con- 
tract will  shortly  be  arranged  for  extending  the  City  and 
South  London  to  King's  Cross,  St.  Paiicras,  and  Euston 
Stations,  and  the  Bromptoii  Company  are  now  continuhig 
their  line  between  South  Kensington  and  West  Kensington. 
The  new  ventilating  fan  on  the  Central  London  is  improving 
the  quality  of  the  air  in  this  tunnel,  and  has  shown  that 
the  trains  do  not,  as  was  at  one  time  hoped,  create  a 
sufficient  current  of  air.  While  practical  work  is  thus 
proceeding  satisfactorily,  we  are  to  Ije  saved  the  excitement 
of  Parliamentary  Committee  inquiries,  since  no  new  bills  are 
to  be  considered  this  session. 


THE  JUNIOR  INSTITUTION  OF  ENGINEERS. 

Steam  Power  from  (jAS  Engine  Exhaust. 

At  the  meeting  of  this  iiistitutiou  ou  the  5th  February,  a  paper 
was  read  by  Mr.  Hal  Williams,  ou  "  Producer  Gas  Power  fur 
Factories,  Cold  Stores,  and  Freezing-  Works."  The  2>aper  was 
e.ssentially  a  practical  one,  and  was  written  witk  the  object  of 
briefly  describing  the  three  systems  of  generating  producer 
gas  now  in  use,  and  of  drawing  attention  to  the  principles  which 
must  be  observed,  and  the  errors  which  must  be  guarded  against 
in  designing  a  satisfactory  power  gas  installation. 

Some  interesting  remartos  were  made  regarding  the  recovery 
of  by-products  from   bituminous  plants,  and  it  was  pointed 
out  that  wliile  the  only  two  by-proUucts  available  were  sulphate 
of  ammonia  and  steam,  it  did  not  pay  to  recover  the  former 
from  plants  of  a  smaller  power  than  from  3,000  to  4,000  H.P. 
Steam,  however,  could  be  generated  as  a  by-product  from  any 
gas  engine  over  50  H.P.,  tlie  method  being  to  employ  a  boiler 
patented  by  Mr.  Wilson,  which  was  placed  on  the  exhaust  pipe 
of  the  gas  engine,  and  which  acted  really  as  an  exhaust  silencer. 
With  this  boiler  as  much  as  2  lb.  of  water  should  be  evapoi-ated 
and  steam  raised  to  100  lb.  pressure  per  lirake  hoi-se  power  hour. 
Steam  raised  in  this  way  might  be  very  valuable  to  certain 
I    industries  requiring  a  small  proportion  of  it  for  their  mami- 
!    facturing  processes.    Taking  the  average  run  of  factory  steam 
,    engines  throughout  the  country,  not  less  than  4  to  5  lb.  of  coal 
j    per  B.H.P.  hour  is  required. 

In  the  bituminous  plant,  as  much  as  150,000  cubic  feet  of 
I  power  gas,  having  a  calorific  value  of  130  to  150  B.T.U.'s  can  be 
I  generated  from  1  ton  of  slack  coal.  A  gas  engine  of  40  B.H.P. 
requires  from  70  to  80  cubic  feet  of  power  gas  per  B.H.P.  hour; 
larger  engines  only  require  from  60  to  70  cubic  feet  per  B.H.P. 
hour.  This  means  that  whereas  a  steam  engine  requires  from 
4  to  5  lb.  of  coal  per  B.H.P.  hour,  a  gas  engine  will  only  require 
1  lb.  Further  than  this — the  coal  used  in  the  former  case 
must  be  of  a  better  quality  than  that  used  in  the  latter. 

The  author  dealt  at  some  length  v/itli  the  suction  gas  plant 
and  pointed  out  its  numerous  advantages.  With  this  type  of 
i  plant  one  B.H.P.  hour  can  be  generated  from  1  lb.  of  anthracite 
coal,  with  the  great  advantage  that  gas  is  only  generated  by  the 
engine  as  it  is  required,  and  that  consequently  there  is  no  waste. 
After  numerous  practical  hints  upon  the  working  of  gas  engines, 
the  paper  concluded  with  a  brief  reference  to  the  plants  for 
generating  fuel  gas  from  wood,  it  being  stated  that  as  much  as 
one  B.H.P.  hour  can  be  obtained  from  the  destruction  of  4  lb. 
of  wood. 


Electhic  Lifts  fob  the  Undergkound  Eailway. — A 
contract  has  been  placed  with  the  Otis  Elevator  Company 
Limited,  Londou,  for  electric  lifts  for  the  whole  of  the  Yerkes 
railways,  viz.,  the  Baker  Street  and  Waterloo,  the  Charing 
Cross,  Euston  and  Hampstead,  and  the  Great  Northern,  Picca- 
dilly, and  Brompton  Railways.  All  the  lifts  will  be  operated 
from  the  Chelsea  generating  station.  The  amount  of  the  con- 
tract is  stated  to  be  ^350,000. 

The  French  Babcock  and  Wilcox  Company  have  bi'cn  success- 
ful in  securing  the  order  for  the  complete  boiler  installation 
for  the  St.  Denis  generating  station  of  the  Pari*  Metropolitan. 
!  This  station  will  be,  at  starting,  of  a  power  of  20.000  kilowatts, 
i  and  the  necessary  steam  for  the  turbine  engines  will  be  supplied 
by  twenty  Babcock  and  Wilcox  boilers  of  the  marine  type,  each 
of  420  square  inch  of  lieating  surface.  The  whole  will  be  fitted 
with  mechanical  stokers,  superheaters,  and  economisers.  The 
unloading  of  the  coal  barges  on  the  river  Seine,  and  the  trans- 
porting of  the  coal  from  the  landing  stage  to  the  bunkers,  will 
be  carried  out  automatically,  as  also  the  conveying  of  the  coal 
from  the  bunkers  to  the  chutes  of  the  mechanical  stokers. 
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SCREW  FANS. 

By  Charles  H.  Innes.,  M. A. 

{Continued  from  page  lJi2.) 

Several  experiments  were  also  made  with  contracted  outlet 
and  inlet  with  a  fan  23f  in.  diameter,  with  blades  set  at  35 
deg.  to  the  plane  of  rotation,  and  driven  at  800  revolutions 
to  the  minute  by  a  belt  from  a  shunt-wovuid  motor. 

The  fan  was  placed  in  the  same  position  as  before,  and  it 
discharged  into  a  2  ft.  diameter  delivery  tube  -1  ft.  long  with 
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partially  closed  outlet,  having  central  iioles  6  in.,  12  iu.,  and' 
18  in.  diameter  The  fan  was  trie  !  botli  for  propelling  and 
exhausting  air,  and  its  efficieincy  was  in  both  cases  much 
reduced.  One  of  the  reisons  that  this  kind  of  fan  was  unable 
1o  maintain  static  pressure  iu  the  air  is  probably  tlie  com- 
paratively slow  speed  of  the  blades  near  the  centre,  in 
consequence  <  f  which  the  air  tended  to  pass  back  again 
through  the  centre  of  the  fan.  The  effect  was  therefore 
tried  of  fixing  a  cii'cular  disc  in  front  of  the  fan  on  tlie 
delivery  side,  so  as  to  jirevent  the  air  from  returning  through 
it  ;  this  had  the  ett'ect  of  increasing  the  efficiency  to  a  great 
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extent  when  working  against  resistance,  whereby  a  sfatic 
pressure  was  obtained  in  the  air  delivered.  Experiments 
were  made  with  discs  of  different  diameters,  and  it  was 
found  that  the  size  of  disc  should  increase  with  the  con- 
traction of  orifice  to  obtain  a  good  etiiciency.  The  reason 
for  this  is  evident,  because  c  and  iv  are  greater  near  the  outer 
circumference,  and  c  w  must  at  least  be  equal  to  g  H,  and 
is  generally  much  more. 

Figs.  118,  119,  and  120  show  the  fan  driving  the  air 
through  a  contracted  orifice,  drawing  it  through  the  same 
(in  both  cases)  with  a  disc,  and  trying  to  drive  it  through 
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without  a  disc  ;  in  the  last  case  the  air  to  a  great  extent 
returns  through  the  centre  of  the  fan.  Considering  that 
this  type  of  fan  is  used  for  drawing  air  through  a  material 
to  be  dried  like  wool,  or  through  tortuous  flues,  as  in 
refrigerating  ai)paratus,  the  adoption  of  the  central  disc 
becomes  a  necessity.  The  fan  is  more  efficient  when  ex- 
hausting than  when  producing  pressure.  Without  a  circular 
disc  31  cubic  feet  of  air  per  minute  were  driven  through 
the    6  m.    orifice    at    800   revolutions    per    minute,  and 


the  delivery  was  increased  to  451ft.  when  exhausting, 
the  other  conditions  being  identical;  the  volumetric 
efficiency  was  thus  increased  nearly  15  times.  With 
the  12  in.  orifice  the  discharges  wei-e  497  when  blowing 
and  1,374  when  exhausting.  With  the  18  in.  orifice  the 
volumetric  efficiency  was  increased  only  from  58^  per  cent 
when  blowing  to  67  when  exhausting.     In  the  opinion  of 
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the  writer  the  advantage  of  suction  over  blowing  is  largely 
due  to  the  fact  that  the  dynamic  head  is  very  much 
greater  in  the  latter  than  in  the  former,  because  the  air  has 
to  leave  by  a  contracted  orifice  with  considerable  velocity, 
whereas,  when  exhausting,  the  kinetic  energy  of  entry  is  at 
least  partly  converted  into  pi-essure  head  at  outflow.  Hence, 
when  blowing,  some  of  the  air  l  eturns  through  the  fan,  as 


Fig.  122. 

the  fan  is  incapable  of  producing  the  necessary  pressure  to 
give  it  the  velocity  that  would  carry  it  through  the  small 
outlet,  while,  when  exhausting,  as  the  outlet  is  large,  the 
pressure,  and  therefore  the  work  required,  is  much  less.  To 
take  an  illustration.  Allowing  a  coefficient  of  contraction  of 
■65,  the  head  iu  feet  required  to  discharge  31  cubic  feet  of 
air  through  an  orifice  6  in.  diameter  is  given  by 
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31-  X  4- 


2  g  c-  A' 
=  0-256  ft., 
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being  cubic  feet  per  second,  A 
diameter  in  square  feet,  and  H  the 
iiead  due  to  the  discharge  of  451  cubic  feet  through  a  2  ft. 
diameter   circle,  with   probably   no   contraction,    is  only 


the  area  of  circle  6  in. 
head  in  feet,  while  the 


•0877  ft.  Mr.  Walker  points  out  that  negative  slip  has  been 
generally  noticed  with  propellers  having^  thick  blades  and 
round  backs.  Now,  his  experiments  show  that  the  flow 
through  fans  with  curved  backs  is  very  much  greater  than 
that  through  fans  with  plane  blades,  and  this  appears  to 
partly  explain  negative  slip.  It  will  be  noticed  that  the 
mean  pitch  of  the  aft  edge  of  the  propeller,  considering- 
back  and  face,  is  greater  than  the  pitch  of  the  face  alone. 

Mr.  Walker  also  carried  out  some  supplementary  experi- 
ments with  fans  of  six,  three,  and  two  blades,  all  of  the  same 
shape  and  set  at  30  deg.  to  the  plane  of  rotation.  The 
revolutions  were  600  per  minute  ;  the  six-bladed  fan  was 
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tried  first,  and  its  alternate  blades  were  then  removed  so  as  to 
form  a  three-bladed  fan.  Afterwards  the  two-bladed  fan  was 
tried.  The  discharges  were  2,350,  2,535,  and  2,140  cubic 
feet  per  minute,  giving  volumetric  efficiencies  of  62,  67,  and 
57  per  cent.  The  mechanical  efficiency  of  the  three-bladed 
fan  was  also  the  highest.  Experiments  were  also  made  with 
helical  blades  of  constant  pitch,  and  considerable  variation 
was  noticed  in  the  axial  discharge  of  the  air.  The  angle  at 
the  tips  was  27  deg.  with  the  plane  of  revolution.  The 
helical  blades  were  made  of      in.  sheet  brass  presse<l  on  a 


wood  mould.  The  fan  was  run  at  600  revolutions,  and  the 
anemometer  was  placed  18  in.  in  front  of  the  fan.  No 
delivery  tube  was  employed,  and  the  axial  velocities  at  radii 
of  2  in.",  5  in.,  and  12  in.  were  770,  1,310,  and  230,  while  at 
the  centre  the  velocity  was  665.  The  rotary  \  elocities  were 
also  measured  by  placing  the  anemometer  wheel  in  a  plane 
passing  through  the  axis.  The  velocities  at  radii  of  2  in., 
5  in.,  8  in.,  and  12  in.  were  231ft.,  5G2  ft,  530  ft.,  and 
185  ft.  [ler  minute.  The  efficiency  was  increased  by  putting 
rounded  backs  to  the  blades,  but  tlie  experiments  showed 
that  helical  blades  did  not  possess  any  advantages  over  the 
ordinary  non-helical  blades.  With  plano-convex  fans  of 
later  design  Mr.  Walker  obtained  volumetric  efficiencies  of 
86  to  90  per  cent,  but  he  does  not  give  the  angle  of  blade. 

The  horse  power  necessary  for  driving  the  fan  to  produce 
a  given  discharge  of  air  is  as  follows  :  Taking  the  barometer 
at  30  in  ,  the  temperature  of  the  air  at  60  deg.  Fab.,  and 
the  mechanical  efficiency  at  30  per  cent,  let  d  be  the 
diameter  of  the  f,in  in  feet,  a  the  area  of  the  fan  disc  in 
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sipiare  feet,  V  the  \'elocity  of  the  air  in  feet  per  second,  and 

ii  the  quantity  of  air  discharged  in  cubic  feet  per  second, 

then   

TT  ,1  J  J.    1  •     Hi-         H.P.  in  discharged  air 

H.r.  required  to  drive  tiie  tan 


V^QB 


mechanical  efficiency 
•00003756 


T  -6 

and  substituting  T  =  60  +  461,  and  V 

H.P.  required  to  drive  the  fan 


4  Q 

X  •0000115. 


Taking  the  volumetric  efficiency  at  90  per  cent,  this  for 
a  2  ft.  diameter  fan  means  3,400  cubic  feet  at  600  revolutions 
per  minute.    Let  N  =  revolutions  per  minute,  then 

60  Q       ^  85  Q 
d*  ■ 


N  = 


•9    X    2  TT  }\' 

It  is  evident  from  these  two  formulie  that  d  should  be  as 
large  as  possible.  Of  course  these  formuUc  only  apply  to  free 
discharge.  The  efi'ect  of  increase  of  diameter  is  shown  by 
the  fact  that  to  discharge  6,000  cubic  feet  of  air  per  minute 
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the  2  ft.  fan  would  require  '72  horse  power,  while  a  4  fc.  fm 
would  need  only  "045. 

Other  Propeller  Ventilating  Fans. 

There  are  many  types  of  these  in  nse  at  the  present  day. 
The  Hattersley-Pickard  fun  is  shown  in  figs.  121  and  122. 
It  is  fitted  with  a  boss  of  large  d  aine*er  in  the  centre, 
becnise  that  part  of  the  pro[ieller  fan  is  not  only  useless  for 
moving  air,  but  is  absolutely  h  irniful  when  worlung  against 
pi'essnre,  lor  whic'',  as  well  as  volume,  this  fan  is  designed. 
Tiie  blades  are  made  to  lean  towards  the  intake  so  as  to 
enable  the  air  to  eroas  them  at  right  angles,  and  therefore 
with  the  least  possible  fric'ion.  They  are  of  helical  con- 
struction, with  a  longitudinally  or  axially  increasing  pitch — 
i.e.,  </>  is  greater  than  (J,  and  at  the  outer  circumference  they 
appear  excellently  adapted  for  drawing  in  the  air  radially  as 
well  as  axially.    This  appears  to  be  a  most  carc-fully  designed 


SCREW-MILLING  MACHINES.* 

(Concluded  from  jmge  192.) 

The  comparison  between  lugli-spi-od  steel  and  ordinary  steel 
cutters  for  the  screw-milling  machines  show  the  followiuo' 
results:  To  cut  a  screw  i  in.  dianiotc-,  ^  m.  lead,  ^/jj  iu.  deep, 
18  in.  long,  with  ordinary  steel  it  would  take  20  minutes,  with 
high-speed  steel  15  minutes.  Assuming  the  Hfe  of  the  cutters 
to  be  tlie  same,  ve  do  one-third  more  work  in  tlie  same  time 
with  a  high-speed  steel  cutter  than  with  an  ordinary  one.  The 
liigh-speed  cutters  will  stand  running  faster  with  more  feed 
ou  for  the  same  amount  of  grinding. 

It  is  quite  impossible  to  cut  a  perfect  square  thread  with 
a  milling-  cutter.  It  appears  at  first  sight  that  only  one  shape 
can  be  obtained  by  a  square  cutter.  This,  however,  is  not  the 
case.  Tlic  angle  of  the  thread  is  different  at  the  top  to  what 
it  is  at  the  bottom.  If  the  cutter  is  set  to  tlie  angle  at  the 
top  of  the  thread  a  hollow  section  is  milled.  If  set  to  the 
angle  at  the  bottom  of  the  thread  a  somewhat  tapered  section 
is  produced.    If,  however,  the  cutter  is  set  to  the  angle  mid- 
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fan.  The  following  is  a  list  of  particulars  of  standard 
sizes  : — 


Diameter  of 
blades 
in  inches. 

Revolutions 
per  minule. 

Cubic  feet  of  air 
per  minute. 

Actual  horse 
power 
required. 

Diameter  of 
pulleys  in 
inches. 

Width  of  belt 
in  inches. 

Volumetric 
efficiency  at 
maximum  dis- 
charge and 
revolutions. 

18 

700  to  1,200 

2,150  to  3,600 

I  tof 

.1 

^ 

113'/^ 

24 

500  to  900 

3,500  to  6,600 

5  tu  i 

4 

n 

117% 

30 

450  to  750 

5,700  to  9,800 

i  to  1 

5 

2 

36 

400  to  650 

9,500  to  16.000 

i  to  li 

6 

2J 

4S 

300  to  550 

17,500  to  3i,500 

1  to  2J 

8 

3i 

118% 

The  Blackman  fan  is  very  largely  used  in  this  country  ; 
a  drawing  of  it  is  shown  in  fig.  123,  the  Aland  fan  with 
curved  blades  in  fig.  124,  and  a  fan  constructed  by  the 
American  Blower  Company  in  fig.  125.  The  last  is  shown 
with  electric  motor  attached.  Figs.  126  and  127  show  a 
propeller  fan  made  by  Messrs.  Beck  and  Henkel,  of  Cassel. 
The  casing  is  conical,  and  this  type  of  fan  is  intended 
to  discharge  large  quantities  of  air  at  low  pressures.  The 
vanes  are  made  of  steel.  The  rest  of  the  construction  is 
obvious  from  the  drawing.  These  ftins  are  made  with 
diameters  from  10  in.  to  118  in.,  and  can  be  driven  direct  or 
by  belt. 

{To  be  continued.) 


way  between  the  top  and  the  bottom  of  the  space  the  nearest 
appro.ximation  to  a  square  thread  is  obtained. 

In  ordinary  commercial  screws  the  variation  from  the  square 
is  almost  imperceptible.  Thus,  in  obtaining  the  angle  for 
milling  a  li  iii.  screw  with  two  threads  per  inch,  where  the 
thread  would  be  \  in.  deep,  it  is  necessary  to  assume  the 
diameter  of  the  screws  to  be  1^  in.,  which  is  the  diameter 
midway  between  the  top  and  the  bottom  of  the  threads.  The 
angle  for  the  top  is  6deg.,  for  the  bottom  9,  and  midway 
between  7-J-.  In  cases  where  an  absolute  fit  is  wanted,  it  is 
only  necessary  to  cut  the  nuts  with  a  tap  that  has  been  pro- 
duced on  a  screw-milling  machine.  You  will  see  some  of 
these  taps  on  the  table. 

The  taps  are  made  in  this  way  for  cheapness  of  production. 
However,  it  has  been  found  that  it  is  not  necessary  to  make 
them  this  way,  as  the  result  obtained  by  using  ordinary  taps 
cut  in  the  lathe  is  all  that  can  be  desired.  I  may  say,  in  order 
to  uphold  this  statement,  that  a  square  thread  screw  for  gun- 
carriage  work,  cut  in  the  screw-milling  machine  in  the  ordinary 
way,  passed  the  Government  gauges,  and  such  screws  are  being 
produced  daily. 

It  might  not  be  out  of  place  to  mention  here  that  possibly 
if  screw-milling  machines  became  generally  used  a  new  standard 
of  thread  might  be  made.  To  illustrate  this  I  have  had  a 
screw  cut  for  you  with  a  cutter  which  has  been  ground  3-J-  deg. 
taper;  this  is  the  least  amount  of  taper  that  is  necessary  in 
order  to  produce  a  screw  with  smooth  faces.  This  screw  is  the 
nearest  approximation  to  a  square  thread  screw  it  is  possible 
to  get  with  smooth  faces. 

Of  course  it  is  an  acme  type  of  thread  with  the  least  amount 
of  angle  possible  to  produce  the  same  smoothness,  which  is 
characteristic  of  the  acme  thread  when  cut  on  the  .screw- 
milling  machine.  The  bursting  pressure  exerted  on  a  nut  of 
an  acme  thread  would  be  about  li  per  cent  of  the  total  load; 

♦Abstiact  of  a  paper  read  before  the  Manchester  Association  of  Engineers, 
by  Mr.  H.  Liebert,  M.I.M.E.,  on  January  30th,  1904. 
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tlie  bursting  strain  on  the  nut  with  the  new  angle  would  be 
only  1  per  cent. 

Theoretically  there  is  no  bursting  ]5ressure  exerted  on  a  nut 
by  a  perfectly  square  thread  screw.  In  the  new  form  of  screw, 
there  being  but  1  per  cent  of  the  load  which  can  assert  itself  in  any 
injurious  way,  it  stands  to  reason  that  the  friction  on  this 
account  is  practically  nil,  and  is  therefore  practically  as  good 
as  a  square  thread  screw. 

Tiie  smoothness  of  the  cut  depends  upon  the  rate  of  the  feed 
in  relation  to  the  number  of  the  revolutions  of  the  cutter. 
By  feeding-  slowly  and  increasing  the  revolutions  of  the  cutter 
1  get  the  best  results.  The  lines  left  on  the  sides  of  the  thread 
are  then  very  close  together. 

Respecting  the  width  of  the  space,  tliis  is  always  very  good, 
as  the  thread  is  cut  the  full  depth  at  one  cut.  The  wear  on 
the  sides  of  the  cutter  is  practically  nil,  the  points  doing  all 
the  work;  and,  as  after  milling  a  quantity  of  screws,  the 
edges  of  the  cutter  may  become  slightly  round,  I  mill  the 
space  slightly  deeper  to  allow  the  cutter  to  leave  a  slightly- 
rounded  corner  in  the  bottom  of  the  space. 

In  the  cutting  of  threads  of  accurate  pitch  through  long 
lengths,  the  greatest  difficulty  has  been  experienced.  In  doing 
this  work  on  a  lathe  the  same  diffictilty  is  encountered,  due 
to  the  heating  and  torsion.    In  my  machine  I  liave  only  to 


No  A',  for  example,  if  the  guide  screw  moves  the  carriage 
6  ft.,  and  the  correcting  or  former  plate  was  parallel  with  the 
edge  of  the  bed,  and  consequently  the  nut  did  not  revolve,  the 
fcrews  cut  would  measure,  say  6ft.,  less  10^  thousandths; 
but  if  I  set  the  correcting  plate  at  an  angle  I  could  take  up  the 
10^  thousandths  lost  by  slightly  revolving  the  nut  and  helping 
the  carriage  forward  lOi-  thousandths  in  6  ft.  by  the  double 
movement  of  the  guide  screw  and  the  revolving  of  its  nut. 

In  order  to  prove  this,  a  sample  screw  was  cut  with  a  gaining 
pitch,  one  with  a  losing  pitch,  and  a  correct  sample.  The 
short  screw  is  milled  without  the  help  of  the  former,  and  the 
other  two  by  angling  the  former.  To  obtain  the  worst  result 
I  have  taken  a  screw  of  very  small  diameter,  coarse  pitch,  and 
of  acme  thread.  It  is  49  in.  long,  1  in.  diameter,  four  threads 
per  inch,  and  made  from  bright  drawn  steel.  In  these  screws 
the  one  cut  without  the  action  of  the  correcting  arrangement 
is  from  four  to  six  thousandths  short.  To  cut  the  correct  screw 
the  former  plate  had  to  be  angled  2deg.,  and  in  order  to  cut 
the  long  screws  5  deg.,  when  the  screw  was  about  ten  thousandths 
long. 

As  regards  the  cost  of  production,  the  particulars  of  three 
different  months,  taken  from  our  piece-work  book,  are  given. 
In  the  month  of  November,  1902,  the  amount  of  thread  cut 
approximately  was  15,800  ft.  peripheral  measurement,  which  is 
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overcome  the  effects  of  torsion,  as  no  heat  is  produced.  The 
torsion  in  a  lathe  is  of  small  moment  however,  whilst  in  my 
machine,  owing  to  the  whole  of  the  material  being  removed  at 
one  cut,  it  is  very  considerable. 

The  heating  in  a  lathe  is  spread  over  the  whole  length  of 
the  screw,  and  is  due  to  the  friction  of  the  stays  and  the  tool, 
whilst  in  the  screw-milling  machine  any  heating  that  could 
occur  would  be  purely  local,  and  even  this  is  prevented  by  a 
stream  of  lubricant,  which  is  continually  directed  over  the 
cutter  and  its  work.  The  effect  of  torsion  is  to  shorten  the 
screws,  and  I  found  that  this  shortening  was  more  accentuated 
with  acme  or  worm  threads  than  with  threads  of  square  action, 
due  to  the  greater  grip  the  wedge-shaped  cutter  has  on  the 
screw.  This  grip  is  caused  by  the  cutter  milling  a  thread 
exactly  its  own  shape,  the  whole  of  the  cutting  edge  being  in 
contact  with  the  work. 

Consequently,  as  before  stated,  I  found  my  screws  always 
short  in  pitch.  Tliis  difficulty  has,  however,  now  been  over- 
come by  a  simple  device,  by  means  of  which  I  can  either  pro- 
duce a  screw  with  a  gaining  or  a  losing  pitch.    (See  fig.  2.) 

For  this  purpose  the  nut  on  tl;e  carriage  is  made  to  revolve; 
a  pinion  attached  to  the  nut  and  a  rack  provided  to  gear  into 
the  pinion.  On  the  end  of  this  rack  is  carried  a  bowl,  which 
runs  on  a  former  plate  extending  the  full  length  of  the  feed 
movement  of  the  carriage.  The  former  plate  being  fixed  on 
the  outside  of  the  bed,  and  capable  of  being  set  at  an  angle. 


equal  to  about  three  miles,  or  a  screw  1  in.  diameter,  \  in. 
pitch,  \  mile  long.  The  average  number  of  machines  working 
at  the  same  time  was  five. 

Calculated  from  the  time  booked,  the  average  time  of  cutting 
for  each  of  the  five  machines  was  170  hours,  so  that  the  speed 
of  cutting  averaged  3'7  in.  per  minute  measured  on  the  peri- 
phery. Wages  paid  for  doing  this  cutting  was  ^68  1.3s.  5d., 
and  the  above  was  made  vip  at  5.5  different  jobs,  thus  the  cost 
works  out  at         per  foot  peripheral. 

The  amount  of  thread  cut  in  the  month  of  July,  1903, 
equalled  approximately  41,870  ft.  peripheral  measurement,  which 
is  equal  to  about  7  93  miles,  or  a  screw  1  in.  diameter,  \  in. 
pitch,  1^^  miles  long.  The  average  number  of  machines  working 
at  the  same  time  was  six.  From  time  booked  the  actual  time 
of  cutting  was  195  hours  for  each  machine,  and  the  speed  of 
cutting  averaged  6  in.  per  minute  measured  on  the  periphery. 
Wages  paid  for  doing  this  cutting  were  .£13  lOs.,  and  the  cost 
works  out  at  '0774  pence  per  foot  peripheral  at 
above  is  made  up  of  120  different  jobs. 

The  amount  of  thread  cut  in  the  mouth  of  September,  1903, 
equalled  approximately  30,000  ft.  peripheral  measnrement,  which 
is  equal  to  about  5  63  miles,  or  a  screw  1  in.  diameter,  i  in. 
pitch  '9  of  a.  mile  long.  The  average  number  of  machines 
working  at  the  same  time  was  six.  Calculated  from  the  time 
booked,  the  average  time  of  cutting  was  168  hours  per  machine, 
and  the  speed  of  cutting  averaged  5  95  in.  2>er  minute  measured 
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ou  the  periphery.  The  wages  paid  for  doing  tliis  cutting  were 
Mil  4s.  4d.,  and  the  cost  works  out  at  '089  pence  per  foot 
peripheral  or   '/i^d.    The  above  is  made  up  of  104  different 

j(ibs 

You  will  notice  that  there  is  some  variation  in  regard  to  the 
speed  of  cutting.  This  is  due  to  the  class  of  work  done  whethor 
double  or  single  thread,  brass  or  iron,  and  whether  many- 
changes  were  made  for  different  jobs,  necessitating  expenditure 
r)f  time  for  setting  the  machines.  We  luive  seven  machines  in 
operation  at  our  works,  all  seven  being  worked  by  the  s?.me 
liand,  the  man  drawing  (;n  the  average  £7  7s.  2d.  per  month, 
and  the  foreman  turner,  who  helps  to  do  the  setting  of  the 
machines  and  is  responsible  for  the  work  turned  out,  gettiug 
a  share  of  the  piece-work  balance  earned  by  the  man,  whicli 
averaged  A'l  15s.  2d.  per  month  in  the  three  months  referred  to. 

It  will  also  be  seen  that  one  machine  out  of  seven  was 
practically  idle  through  having  to  be  set.  The  machines  we 
have  at  the  works  are  five  No.  2  machines,  one  No.  1 ,  and  one 
No.  7,  and  we  have  not  always  work  in  suitable  for  the  Nos.  1 
and  7  machines;  this  may  also  partly  account  for  one  of  the 
machines  being  idle.  As  regards  the  different  machines,  I  do 
not  think  that  it  will  be  necessary  for  me  to  go  over  a  separate 
description  of  each  of  these,  and  have  therefore  brovight  a  few 
photos  of  the  various  manufactures  for  you  to  see. 

The  President  said  he  saw  the  original  of  the  macliine  whicli 
had  been  described  to  them  that  evening  in  the  Paris  Kxliibition . 
and  he  understood  one  Amciican  firm  had  copied  it.  'J'he 
machine  dealt  with  in  the  paper  that  night  was,  however,  a 
considerable  improvement  ujDon  the  original. 

Mr.  8agar  asked  whether  any  comparison  had  ))ecn  made  of 
(he  cost  of  producing  by  nulling  cutters  as  comi^ared  with  lathe 
work  ? 

Mr.  Ashworth  said  that  the  milling  machine  requited  f'ss 
labour  than  the  single  point  tools,  as  one  man  could  supciin- 
tmd  a  number  of  machines,  and  it  was  in  that  direction  th(y 
nuist  look  for  a  reduction  in  •'he  cost  of  production.  On  the 
other  hand,  these  milling  machines  were  sjiecial  tools,  and 
leqiiired  speji.il  mainteaaace.  They  had  had  an  invention 
presented  to  them  wliich  was  obviously  the  result  of  numerous 
experiments  and  careful  thought  and  obs3rvation.  It  would 
have  been  an  advantage,  however,  if  the  reader  of  the  pap?r 
had  touched  more  upon  other  methods  of  ])roduciug  screws. 
He  (Mr.  Ashworth)  had  been  looking  into  particulars  of  a 
(jlerman  machine  for  producing  screws  by  a  pure  rolling  process 
with  a  great  deal  of  accuracy,  and  certainly  a  remarkable 
reduction  in  the  cost.  One  fear  which  he  would  have  in  putting 
down  a  milling  cutter  for  producing  screws  was  that  errors 
would  inevitably  cree2)  in,  and  it  would  want  very  careful 
watching. 

Mr.  Matthews  said  he  thought  it  would  be  a  most  unfortunate 
thing  if  they  attempted  to  introduce  a  new  thread.  Tlu' 
suggestion,  to  his  mind,  was  a  very  bad  one.  With  re^iird  to 
the  difficulty  referred  to  in  cutting  a  perfectly  square  thread 
with  a  milling  cutter,  lie  thought  it  would  be  better  if  they 
had  a  buttress  thread.  He  had  attended  tests  made  with  the 
Whitworth  thread  and  the  new  American  thread,  and  th? 
results  had  been  very  largely  in  favour  of  the  Whitworth  thread, 
and  certainly  they  .sliould  not  be  too  hasty  in  gettiug  vid  of  an 
old  friend. 

Mr.  Reid  spoke  upon  the  necessity  of  absolute  accuracy  in 
screws  for  machine  tools,  as  they  were  often  used  for  dividing 
instruments.  A  great  deal  of  supervision  would  be  required 
to  maintain  sufficient  accuracy  with  the  milling  cutter,  and 
Mr.  Liudley  thought  ou  similar  lines. 

Mr.  Brayshaw  said  he  should  certainly  strongly  object  to  a 
jiroposal  to  establish  a  new  thread. 

Mr.  Butterworth  said  there  were  special  lathes  for  cutting 
screws,  and  he  thought  a  lathe  specially  constructed  for  this 
purpose,  and  automatic  in  all  its  actions,  was  very  difficult  to 
beat. 

Mr.  Hunt  did  not  think  there  would  be  any  great  demand 
for  the  macliine  brought  before  them. 

After  a  few  w(n'ds  from  the  President,  Mr.  Liebert  replied. 
He  said  the  machine  really  was  suitable  for  manufacturing  screws, 
commercially  and  in  quantities.  They  did  claim,  however,  that 
the  work  was  better  than  could  be  produced  on  a  lathe,  unless 
they  employed  very  highly-paid  labour,  because  the  machine 
was  more  accurate  than  the  man.  The  machines  he  had 
described  were  operated  by  unskilled  labour.  There  was  also 
a  very  great  advantage  as  compared  with  a  lathe  in  the  cost 
of  production. 


The  Eoyal  Agricultural  Society  of  England,  the  Earl  of 
Derby,  K.G.,  president,  has  issued  its  regulations  for  the 
exhibition  and  trial  of  agricultural  implements,  machinery, 
etc.,  at  the  sixty-fifth  annual  show  to  be  held  at  Park  Royal, 
London,  N.W.  Intending  exhibitors  should  give  early  notice. 
The  final  date  for  aj)plicatiou  for  space  for  the  exhibition  of 
inii)lemcnts  is  March  1,5th,  1901. 


BOILER  EXPLOSIONS. 

Abstracts  of  Recent  Board  of  Trade  Reports. 

Explosion  from  a  Marine  Boiler  due  to  Shortness  of 
Water. 

No.  1152.  Ill  this  casL",  the  main  lioller  was  alloaved  lu 
become  .short  of  water,  and  the  jicUts  exposed  to  the  flame 
were  seriou.sly  da.muged.  tShortly  after  the  vessel  left  port 
there  was  ovideiiee  of  sliortiiess  of  water,  the  piston  rods 
became  lieared,  and  the  lagging  on  tlie  boiler  began  to 
smoulder,  and  eventually  took  fire.  Although  neither  ihe 
chief  engine-mail  nor  the  assistant  was  a  trained  engineer, 
it  is  astonis]iing  that  they  did  not  lealise  what  was  the  cause 
of  the  continuous  trouble',  especially  as  the  water  gauge  indi- 
cations were  of  a  suspicious  character.  On  removing 
the  gauge  gla&s,  after  tlie  explosion,  it  was  found  tliat  two 
of  the  rounds  of  asbestos  cord  packing  liad  worked  under 
tiie  orifice  in  the  glass,  thus  entirely  blocking  the  water 
passage.  The  gauge  glass  had  not  previously  been  removed 
for  six  montJis.  The  appearance  of  the  inside  of  the  boiloi' 
showed  tliat  at  the  time  of  the  explosion  the  surface  of  the 
water  Avas  about  2  ft.  in.  below  tlie  top  of  the  combustion 
chamber,  'ind  j>rol)ably  the  water  was  at  a  low  level  through- 
out the  voyage  ;  consequently  tlie  steam  would  be  sujjer- 
hcated,  and  this  account's  for  the  lods  of  the  engine 
becoming  abnormally  heated,  and  tlie  packing  burnt- 

Explosion  from  the  Boiler  of  a  Ti'action  Engine. 

No.  145'3.  The  Ijoiler  was  of  tlie  locomotive  type,  lift, 
in  leiigtli  over  all,  and  fitted  witli  It)  iron  tubes  6  ft.  6  in. 
ill  length  and  2  in.  in  diameter.  Tlie  safety  valves  were 
loaded  for  a  jjressure  of  1501b.  per  scjuare  inch.  The  tire- 
liox  and  tubes  were  four  years  old,  and  the  other  pails  of 
the  boiler  about  fourteen  years  old.  It  was  stated 
in  the  evidence  that  about  two  months  prioi'  to  tlie  exjilosion 
eight  or  nine  tubes  were  expanded  at  tke  firebox  end  and 
one  at  the  smokebox  end,  and  the  man  who  executed  the 
repairs  was  of  opinion  that  the  tube  that  failed  was  one 
of  those  that  had  been  ex]mnded.  The  tube  fractured  near 
the  firebox  end,  leaving  a  tapered  opening  1;4  in.  long  by 
'/m,  ill.  liroad  at  the  widest  jiart,  through  which  the  con- 
tents of  the  boiler  escaped,  the  steam  pressure  at  the  time 
being  about  1201b.  jier  square  inch.  The  original  thickness 
of  the  tube  was  No.  12  .S.W.G.,  or  '104  in.,  and  after  fracture 
was  found  ,to  be  about  '09  in.  The  size  of  this  class  of 
boilers  preventing  them  from  being  internally  examined, 
we  think  that  it  is  advisable  that  they  should  not  only  be 
frequently  cleaned,  as  was  the  case  in  this  instance,  but 
that  they  sliould  be  subjected  to  a  hydraulic  test  at 
sliort  intervals  of  time. 


Explosion  from  a  Wa*  er-tube  Boiler  due  to  the 
Overheatiog  of  a  Tube. 

No.  1,155.  The  boiler  was  of  tlie  water-tube  land  type, 
having  a  heating  surface  of  1,7G0  square  feet.  It  was 
formed  of  eight  sections,  each  being  formed  originally 
of  ten  best  wrought-iron  lap-welded  tubes  4  in.  in  diameter 
and  18  ft.  long,  connected  at  the  end  by  four  wrought- 
iron  staggered  headers  or  "  up-takes  "  and  "  down-takes,"' 
the  tubes  being  fastened  therein  by  expanding.  The  lower 
side  of  the  fourth  tube  in  the  lower  row-,  immediately  over 
the  fire,  ruptured  for  a  length  of  about  lljin.  The  edges 
of  the  fracture  opened  out  until  thej^  were  about  8|in. 
apart,  and  the  contents  of  the  boiler  and  of  three  boilers 
which  were  connected  were  discharged  into  tlie  stokehold. 
The  explosion  was  due  to  overheating,  which  caused  the 
metal  of  which  the  tube  was  composed  to  waste  and  finally 
rupture.  The  overheating  was  due  to  a  deposit  near  the 
point  of  rujjture,  which  was  formed  from  scale  which  had 
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beeu  left  in  the  boiler,  and  carried  by  the  action  of  the 
water  into  the  tube,  where,  when  the  circulation  was 
retarded,  it  adhered  to  the  metal. 


Explosion  from  a  Brewer's  Copper. 
No.  1,454.  The  copper,  which  was  used  for  boiling 
worts  and  hops,  w^as  of  the  form  shown  in  sketch,  and  made 
of  copper  plates,  the ,  thickness  of  the  bottom  ones 
averaging,  when  new,  |  in.,  the  lower  sides  in.,  and  the 
)iiiddle  portion  and  dome  |  in.  On  the  dome  the  follow- 
ing mountings  were  fitted,  viz.,  one  Bourdon  steam  gauge 
registering  up  to  5  lb.  per  square  inch,  and  one  lever  safety 
valve,  Sin.  in  diameter,  loaded  up  to  2 1- lb.  per  square  inch. 
The  results  of  the  explosion,  however,  showed  that  a  greater 


Report  No.  1454. 

pressure  than  2|11).  per  square  inch  to  have  been  the  cause. 
The  explosion,  which  was  a  violent  one,  appeared  to  have 
lieeu  due  to  the  partial  thinning  of  tlie  plate  forming  the 
bottoin  of  the  vessel  where  it  neared  the  seam  which 
joined  the  flue  plate.  The  engineer  surveyor-in-chief  was 
also  of  the  opinion  that  the  construction  was  weak,  and 
that  even  if  the  safety  valve  was  free  to  act  it  was  of 
insulftcient  area  to  prevent  a  large  accumulation  of 
pressure  when  the  copper  was  worked  witli  heavy  tires. 


Explosion  from  a  Vertical  Boiler  on  Board  a  Sailing- 
Vessel. 

No.  1,456.  This  report  deals  with  an  explosion  of  a 
vertical  boiler,  which  occurred  some  months  ago  when  the 
vessel  was  in  the  roadstead  at  Cape  Cross,  Damaraland, 
South  Africa.  Only  a  small  portion  of  the  boiler,  consisting 
of  two  firebox  cross  tubes,  with  torn  pieces  of  plate 
attached,  remained  for  inspection,  but  it  appeared  from 
these  and  other  circumstances  attending  the  disaster  that 
the  firebox  completely  collapsed  and  caused  the  explosion. 
The  boiler  had  not  been  properly  inspected  since  1897, 
when  some  repairs  were  effected,  and  as  it  was  upwards  of 
18  years  old,  and,  according  to  the  evidence,  had  been 
subjected  at  times  to  a  pressure  higher  than   tiiat  for 


which  it  was  originally  constructed,  it  is  not  surprising 
that  an  explosion  resulted  which  unfortunately  was  attended 
with  disastrous  results,  three  persons  being  killed  and  two 
injured.      We   cannot   understand   why,  considering  tlie 
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negligence  and  carelessness  exhibited  by  tliose  responsible, 
there  is  no  meiilion  made  in  the  Board  of  Trade  report  as 
to  liability  or  penalties. 


ITsE  OF  Peat  Gas  in  Iron  Making. — The  use  -of  peat  gas 
for  fuel  purpiises  is  of  long  standing  in  tlie  iron  and  steel 
industry  of  Sweden,  in  which  it  is  preferred  to  coal  gas,  on 
account  of  its  much  greater  freedom  from  sulphur  and  phos- 
phorus. At  the  rolling  mills  peat  gas  is  used  in  the  jilate 
fnniaees  with  the  result  of  reducing  the  formation  of  scale, 
particularly  in  rolling  thin  steel  plates.  The  use  of  peat  gas 
has  contributed  largely  to  improving  the  quality  of  Swedish 
steel.  Peat,  like  wood,  particularly  green  wood,  is  naturally 
suited,  on  account  of  its  large  percentage  of  moisture,  to  steady 
production  of  mixed  gas.  riithcr  than  to  the  alternate  genera- 
tion of  first  water  gas  and  then  producer  gas,  as  with  dry 
fuels  such  as  coal. 


210 


THE    PRACTICAL  ENGINEER. 


[February  19,  1904 


INVENTION.* 

By  J.  Fletcher  Moulton,  Esq.,  K.C.,  F.R.S.,  M.P. 

{Concluded  from  paf/e  190.) 

It  is  not  only  men  of  the  teeming-  brain  of  a  Bahbage  that 
leave  their  work  in  this  incomplete  and  useless  state.  It  is  the 
most  common  fault  of  inventors.  They  have  not  the  patience 
to  develop  their  inventions  to  the  stage  of  practical  reliability, 
and  tliey  leave  them  useless  except  to  testify  to  the  ingenuity 
of  the  minds  that  devised  them.  I  suppose  that  I,  of  all  men. 
should  feel  sympathy  with  these  unrewarded  workers,  but  I 
confess  that  in  my  secret  heart  I  consider  them  an  almost 
unmitigated  nuisance.  They  accomplish  nothing  useful  them- 
selves, and  they  detract  from  the  merit  of  those  who,  by  greater 
perseverance  and  more  patient  labour,  have  succeeded  where 
they  failed.  Their  inventions  attain  posthumously  a  short-lived 
forensic  glory  by  being  paraded  as  auticiijations  of  some  later 
invention  that  has  proved  itself  of  sufficient  value  to  be  worth 
defending.  The  resemblances  are  pointed  out  in  order  to  dis- 
ccunt the  originality  of  the  successful  invention,  and  oft-times 
it  has  to  be  admitted  that  the  kernel  of  the  later  invention  is 
to  be  found  in  its  predecessor.  But  I  am  happy  to  say  that 
when  an  inventor  is  modest  in  his  claims,  and  seeks  only  to 
protect  that  which  he  has  in  fact  made  practically  useful,  the 
tendency  of  the  jurisprudence  of  our  country  is  to  pay  little 
heed  to  antecedent,  incomplete,  or  useless  attempts.  I  have 
long  contended,  and  I  think  it  is  now  settled  law  in  our  courts, 
that  an  invention  is  not  made  until  it  has  been  developed  so 
far  that  the  normal  result  of  its  workin,r'  is  success.  Uncertainty 
in  result  beyond  this  point  means  practical  usolessness,  and  as  ' 
it  in  fact  leaves  the  field  still  unoccupied  for  future  inventors, 
so  it  should  do  in  law,  and  their  fame  and  their  reward  should 
not  be  lessened  by  the  useless  half-successes  that  have  preceded 
them. 

I  shall  be  told  that  I  am  too  hard  upon  the  inventor  in  hold- 
ing him  responsible  for  commercial  non-success.  It  will  be 
said  that  the  practical  development  of  an  invention  is  not  the 
business  of  the  in\'entor,  and  that  the  qualities  of  mind  that 
characterise  him  uusuit  him  for  the  task.  Unvarying  repetitiou 
is  the  key  to  commercial  production,  while  the  inventive  genius 
yearns  for  change.  There  is  much  truth  in  this,  and  the  ' 
strongest  and  most  successful  combinations  are  those  in  which 
both  elements  are  represented  in  different  individuals,  the  more 
practical  being  the  dominaut  one.  It  is  in  this  that  we  are 
so  far  behind  our  great  rivals — Germany  and  the  United  States. 
I  am  not  going  to  weary  you  with  a  description  of  the  labora- 
tories of  research  which  exist  in  all  the  great  chemical  works 
in  Germany.  This  has  been  so  much  dwelt  upon  of  late  that 
I  only  refer  to  it  in  passing  as  an  eminent  e.xample  of  this 
union  of  invention  with  a  system  of  practical  development. 
But  what  is  not  so  widely  known  is  that  in  the  United  States 
the  same  thing  is  done  ni  connection  with  mechanical  inven- 
tions. Men  possessing  inventive  genius  of  a  high  order  are 
maintained  as  part  of  a  business  organisation  for  the  express 
purpose  of  making  inventions  whicli,  when  made,  are  duly 
tested,  and  if  found  of  practical  value  are  exploited  on  a  large 
scale,  the  inventor  reaping  thereby  his  reward.  It  is  by  this 
that  I  explain  the  fact  that  the  successful  machines  of  to-day,  j 
and  more  especially  those  of  a  complex  type  or  that  form 
elements  of  a  series,  are  mainly  of  American  origin.  I  see  no 
reason  to  think  that  we  are  individually  inferior  to  Americans 
in  inventive  faculty,  but  unquestionably  English  capital  is,  as 
a  rule,  in  less  enterprising  hands.  Our  great  business  firms 
are  inclined  to  put  of!'  taking  up  new  inventions  until  competi- 
tion has  forced  them  t3  do  so,  and  they  are  still  less  disjjosed 
to  look  on  invention  as  fonning  an  essential  part  of  business. 
In  saying  this  I  must  not  be  supposed  to  be  applying  the 
criticism  to  all.  Happily  t'ncre  are  most  brilliant  exceptions, 
but  the  tendency  of  the  successful  among  us  is  to  rest  in  the 
old  ways  while  our  great  rivals  are  throwing  so  much  of  their 
strength  into  the  discovery  of  new  ones.  It  is  iu  consequence 
of  this  that  the  development  of  new  inventions  in  England  falls 
so  much  into  the  hands  of  limited  liability  companies  specially 
formed  for  the  jjurpose,  and  this  is  far  less  likely  to  bring 
success  than  if  the  inventions  were  developed  by  existing  fii  ms 
or  companies.  Joint  stock  enterprise  of  the  commercial  type 
is  so  far  inferior  to  individual  enterprise  that  it  rarely  succeeds, 
unless  it  is  the  embodiment  of  the  individual  work  of  one  or 
two  individuals,  and  iu  the  case  of  companies  specially  formed 
to  work  inventions  it  too  often  happens  that  the  management 
of  the  company  is  in  the  hands  of  the  inventor  himself,  who 
possesses  little  or  none  of  the  commercial  training  necessary 
for  success.  In  looking  back  I  can  think  of  no  few  inventions 
which,  in  wise  hands,  would  have  produced  enormous  returns, 
but  which  have,  for  these  reasons,  produced  little  or  nothing, 
even  if  they  have  not  been  a  source  of  loss. 
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In  what  direction  is  invention  trending?  In  two  directions, 
which  are  well-nigh  opposite,  or  I  ought  rather  to  say  com- 
plementary, the  one  to  the  other.  On  the  one  hand  the 
tendency  is  to  divide  manufacture  up  into  many  simple  opera- 
tions, each  capable  of  being  performed  swiftly  and  well  by  a 
special  machine  designed  solely  for  that  purpose,  and  thus 
working  under  the  jnost  favourable  circumstances  for  cheap- 
ness of  production.  Take,  for  example,  the  manufacture  of 
machine-made  watches — a  manufacture  which  I  am  happy  to 
say  is  at  last  being  vigorously  taken  up  in  England,  after  we 
have  so  long  allowed  our.selvcs  to  be  distanced  by  our  foreign 
competitors,  both  commercially  and  inventively.  Each  machine 
employed  has  only  a  minute  operation  for  its  share  of  the  work, 
several  being  needed  to  perfect  each  piece.  But  these  machines 
are  so  nearly  automatic  that  the  labour  required  for  the  most 
part  needs  no  skill,  and  the  rapidity  with  which  they  work 
makes  the  actual  cost  of  production  almost  incredibly  small, 
while  tlie  accuracy  of  the  workmanship  can  be,  and  is,  brought 
up  to  a  pitch  wh;ch  completely  satisfies  all  requirements  of 
practical  use.  This  tendency  to  sub-divide  the  operations  of 
production  until  they  are  each  capable  of  being  performed  either 
automatically  or  with  unskilled  labour  is  having  momentous 
effects  in  labour  questions.  Strange  to  say,  increase  in  accuracy 
of  workmanship  is  tending  to  increase  the  demand  for  unskilled 
labour.  Tl)»  skill  which  used  to  be  sought  for  in  the  work- 
man is  now  embodied  in  the  machine.  This  is  due  to  what  I 
may  term  the  uniformity  of  mankind.  The  chief  wants  of  each 
class  are  common  to  all  the  individuals  that  form  it.  Hence 
any  rise  in  the  standard  of  comfort  of  a  nation  produces  a 
demand  for  millions  of  articles  of  one  and  the  same  kind, 
precisely  such  a  demand  as  can  best  be  satisfied  by  the  unvary- 
ing l)ut  economical  production  of  machines  of  the  type  of 
which  I  have  spoken.  I  have  no  doubt  that  the  growth  of 
production  as  a  whole  will  bo  so  rapid  that  the  total  demand 
for  skilled  labour  of  all  sorts  in  mantifacture  will  not  actually 
diminish,  but  I  ajn  equally  sui'e  that  relatively  to  substan- 
tially unskilled  labour  it  will  grow  less  and  less.  Rough  and 
brutalisiug  labour  will  no  doubt  be  done  away  with,  but  its 
place  will  be  taken  by  unskilled,  rather  than  skilled  labour. 

For  you  must  remember  that  precisely  that  same  process  of 
"  coding  "  is  being  applied  to  bring  each  operation  in  produc- 
tion within  the  reach  of  imskilled  labour.  Take,  for  example, 
the  machines  that  are  used  in  domestic  or  trade  life  (such  as 
type-writers,  sewing  machines,  etc.),  and  which  are  produced 
in  such  vast  numbers.  Inventors  are  hard  at  work  modifying 
the  construction  or  configuration  of  each  piece  of  these  machines 
so  as  to  lessen  the  cost  of  its  production  by  enabling  it  to  b? 
made  by  some  cheap  process  which  dispenses  with  hand  work 
and  skilled  labour.  I  have  known  a  company  in  the  United 
States,  before  they  sold  a  single  machine,  spend  two  years  and 
.£20,000  in  modifying  the  parts  and  their  arrangement,  till 
each  could  be  made  by  stamping  or  some  similarly  cheap 
method  at  a  minimum  of  cost.  And  you  must  not  forget  that 
if  wisely  done  this  relegation  to  automatic  machines  and 
unskilled  labour  is  an  advantage  to  the  public,  because  it  brings 
with  it  as  a  consequence  that  absolute  interchangeability  of 
parts,  which  diminishes  so  vastly  the  cost  of  repairs. 

Side  by  side  with  this  tendency  toward  highly-specialised 
machines,  each  doing  one  small  and  separate  operation,  there 
is  the  other  line  of  iuvention^ — i.e.,  of  machines  which  com- 
bine— I  would  prefer  to  use  the  mathematical  term,  "integrate" 
— a  whole  series  of  successive  operations,  and  turn  out  a  com- 
pleted article.  Here  we  find,  f.erhaps,  the  greatest  inventive 
triumphs  of  our  time.  Take,  for  instance,  the  linotype.  Type- 
setting, type-founding,  and  casting  blocks  of  type  as  in  stereo- 
typing, had  all  been  done  by  hand,  and  to  some  extent  had 
been  done  mechanically,  before  the  linotype  came  in.  But  it 
united  them  all  in  one  machine,  and  enabled  an  operator,  with 
little  greater  labour  than  in  working  a  type-writer,  to  produce 
the  set-up  type  cast  in  lines  ready  for  printing. 

It  is  difficult  to  say  which  class  of  machine  is  attracting  most 
attention  at  the  present  moment — whether  combination  or 
division  of  operations,  synthesis  or  analysis,  is  taking  tlie  lead. 
If  success  is  completely  attained,  the  machine  that  combines 
iu  itself  the  whole  series  must  always  gain  the  day.  But  the 
penalty  for  falling  short  of  perfection  is  heavier,  and  the 
danger  greater.  Each  step  brings  its  own  liability  to  failure, 
and  the  failure  of  a  step  has  more  serious  and  more  far-reaching 
consequences.  Yet  we  have  abundant  proofs  on  all  sides  of 
us,  that  human  ingenuity  is  equal  even  to  this  task.  Here, 
again,  the  effects  of  the  systematic  pursuit  of  invention  in  the 
United  States  show  themselves  markedly.  Few  private  inven- 
tors have,  unaided,  the  means  or  the  time  to  work  out  these 
complex  problems.  Mergenthaler,  the  inventor  of  the  linotype, 
spent  years  of  incessant  labour  before  he  came  to  a  practical 
lesult.  Plan  after  plan  was  devised  by  him  only  to  be  rejected, 
because  the  success  it  brought  was  too  incomplete.  At  last  he 
succeeded,  and  he  and  those  who  had  supported  him  had  their 
rich  and  deserved  reward.  This  is  but  one  of  many  instances 
that  could  be  given.  I  wish  that  it  were  easier  to  parallel 
them  in  this  country. 
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Those  whom  I  am  addressing;  are  chiefly  in  the  early  stage  of 
their  professional  career.  How  do  I  wish  them  to  regard 
invention?  Should  they  all  aspire  to  a  share  in  it,  or  is  it  to  bo 
reserved  for  a  chosen  few? 

To  answer  this  question  I  must  go  back  a  little  and  recall 
to  your  minds  the  aim  of  invention.  It  is  to  enable  mankind 
to  do  some  new  thing,  or  to  do  an  old  thing  better  or  cheaper 
or  more  swiftly.  This  is  accomplished  by  a  more  judicious  adapta- 
tion of  means  to  end.  If  we  cease  tr'Hibling  ourselves  about  the 
arbitrary  line,  which  for  certain  legal  purposes  is  drawn  so  as 
to  delimit  what  is  entitled  to  ,be  styled  invention,  we  may  look 
on  all  those  who  are  engaged  in  improving  mechanical  appli- 
ances or  in  practically,  advancing  mechanical  science  as  fellow- 
workers  in  one  common  field.  In  this  sense  you  may  all  hope 
to  be  inventors,  and  it  is  this  conception  of  your  calling  that  I 
would  impress  upon  you.  Don't  seek  originality  or  change  for 
its  own  sake.  Have  a  single  eye  to  efficiency,  and  be  content 
with  the  work  of  others  until  you  can  surpass  it — remembering 
always  that  well-trodden  paths  are  easiest  to  walk  in,  and  that 
it  needs  some  substantial  gain  to  warrant  your  leaving  them. 
But  never  lose  the  hope  that  you  may  be  able  at,  some  time, 
and  in  some  way,  to  help  the  advance  of  science  by  some  con- 
tribution of  your  own  which  may  merit  in  every  sense  the  title 
of  invention. 

Is  this  wise  advice?  Can  one  allow  oneself  to  taste  the 
fascinations  'of  invention  and  not  be  led  astray  into  fruitless 
and  desultory  quests  after  some  new  thing?  The  danger  exists 
only  for  those  who  are  superficial  in  their  work.  The  wider 
and  more  thorough  is  a  man's  knowledge  the  less  likely  is  he 
to  over-rate  his  own  powers,  and  by  thinking  himself  a  xmiversal 
genius  be  led  to  waste  his  life  in  futile  efforts  to  do  everything. 
Indeed  the  danger  is  rather  that  he  will  feel  discouraged. 
He  will  find  that  'so  much  has  already  been  done  so  well  by 
others  that  he  will  despair  of  accomplishing  anything  new  that 
is  worthy  to  be  ranked  with  it.  But  a  little  discouragement 
will  not  hurt  him  so  long  as  it  does  not  lead  liim  to  abandon 
Ihe  training  that  is  to  prepare  him  for  the  inioment  when  he 
finds  his  right  task. 

And  here  let  me'put  in  a  word  as  to  this  training.  T  am  not 
going  to  enter  upon  the  vexed  question  of  technical  education. 
But  I  am  going  to  remind  you  of  the  metaphor  which  I  used 
when  I  compared  invention  in  a  machine  to  literary  merit  iu 
a  book.  I  want  you  to  look  on  famous  inventions  as  a  scholar 
looks  on  the  works  of  our  great  authors.  He  reads  them  not 
only  to  enrich  his  vocabulary,  but  to  teach  himself  consciously 
and  unconsciously  how  words  can  best  be  us?d.  You  cannot 
read  an  essay  of  .  Macaulay  without  learning  something  more 
of  the  powers  of  our  language.  So  is  it  with  the  machines  of 
the  great  inventors.  They  are  your  literature.  You  cannot 
master  their  construction  without  getting  a  firmer  hold  of  the 
resources  of  mechanical  science.  My  advice  to  you  is — Study 
your  machines.  Never  miss  an  opportunity  of  examining  those 
whose  merit  is  well  established,  and  which  have  played  a  great 
prrt  in  the  world  of  industry,  even  tfiough  they  may  not  belong 
to  your  special  branch.  Try  to  appreciate  the  t;isk  which  their 
makers  set  before  themselves,  and  the  steps  by  which  they  per- 
formed them.  I  shall  never  forget  the  occasion  when  the  late 
Professor  Hughes  explained  to  me  his  printing  telegraph,  and 
narrated  how  lie  spent  two  years  in  seeking  for  a  vibrator  that 
would  answer  the  demands  he  was  compelled  to  make  upon  it 
in  respect  of  speed  and  regularity,  and  how  his  wife's  knitting 
needles  at  last  suggested  the  solution.  On  this  basis  he  built 
up  an  instrument,  every  detail  of  which  was  so  well  thought 
out  that  its  complexity  and  delicacy  made  it  more  and  not 
less  suitable  for  the  strain  of  daily  use.  I  wish  I  had  time  to 
take  as  an  example  this  or  some  other  glory  of  practical  science 
and  show  you  in  detail  how  the  great  inventors  overcrme  or 
evaded  difficulties;  how  they  at  times  persevered  almost  to 
obstinacy,  and  at  other  times  threw  away  all  the  results  of 
years  of  labour  because  they  saw  success  attainable  in  another 
direction.  But  you  will  find  out  all  these  things  for  your- 
selves if  you  will  but  study  great  inventions,  and  while  the 
study  makes  you  feel  liuinbl?  before  those  who  have  done 
such  marvels,  it  will  leave  you  all  the  more  ready  and  e;  ger  to 
emulate  their  achievements. 

And  remember,  the  future  is  in  the  hands  of  the  inventors. 
No  invention  can  live  that  does  not  cheapen  ]noduction — i.r.. 
that  does  not  lessen  the  amount  of  human  labour  needed  to 
produce  a  given  result.  Thus  tlie  ratio — if  I  may  use  such  a 
phrase — between  the  results  of  labour  and  the  labour  that  pro- 
duces them  is  ever  increasing  with  the  progress  of  invention ; 
indeed,  we  may  say  that  it  is  directly  fixed  by  invention  if  we 
use  that  word  in  its  broader  sense.  But  this  ratio,  which 
represents  the  fertility  of  labour,  measures  the  wealth-produc- 
ing power  of  the  world.  It  defines  the  amount  that  the 
individual  can  contribute  to  the  common  store  by  his  own 
labour,  and  conversely  it  limits  the  share  which  he  may  hope 
to  receive  from  that  store.  You  will  perhaps  think  me  too 
optimistic  in  putting  the  proposition  in  this  its  converse  form. 
We  know  that  too  often  what  a  man  receives  differs  widely  from 
wliat  he  contributes  by  his  labour.    Creation  of  wealth  does 


not  necessarily  bring  with  it  distribution.  But  in  this  respect 
invention  is  on  the  side  of  the  masses.  Production  is  aided  by 
it  only  on  terms  of  the  uniformity  of  the  article  produced. 
Hence  the  characteristic  effect  of  invention  is  to  bring  within 
the  reach  of  the  many  that  which  previously  belonged  only  to 
the  few.  Lace  that  princes  alone  could  have  possessed  comes 
within  the  means  of  the  moderately  rich.  Stuffs  that  only  the 
wealthy  could  have  procured  arc  worn  by  those  who  have  to 
cam  (their  daily  bread.  Thus  under  the  influence  of  invention 
products  of  manufacture  become  accessible  to  an  ever  wider 
and  wider  class.  And  just  as  invention  in  the  past  has 
responded  to  the  'demands  of  mankind  for  a  higher  standard 
of  comfort,  so  it  stands  ready  to  respond  to  whatever  such 
calls  are  made  on  it  in  the  future.  If  it  has  not  done  more 
it  is  because  mankind  has  been  too  easily  satisfied  with  lower 
pleasures,  but  with  the  growth  of  education  and  the  spread 
of  civilising  influences  of  all  kinds,  we  trust  that  this  will  be 
so  no  longer.  And  I  can  wish  no  better  fortune  for  those  whom 
I  am  addressing,  than  that  they  may  be  sharers  in  the  triumphs 
which  the  future  still  holds  in  reserve  for  invention. 


TRADE  NOTES. 


Messp.s.  Combe  Barbour  Limited,  of  Belfast,  have  appointed 
Messrs.  Doddrell  Bros.,  11,  Bothwell  Street,  Glasgow,  their 
agents  in  Scotland  for  the  sale  cf  Corliss  steau'  engines,  con- 
denser plant,  and  mill  gearing. 

Messrs.  Frank  Jordan  and  Company,  15,  George  Street, 
Mansion  House,  London,  E.C.,  has  been  appointed  sole  repr?- 
sfntative  in  London  and  the  south-eastern  disti-ict  to  M-^ssrs. 
Holdsworth  and  Sons,  Croft  Boiler  Wcrks,  Bradford. 

The  new  price  list  issued  by  Messrs.  Joseph  Kaye  and  Sons 
Limited,  Lock  Works,  Leeds,  cancels  all  previous  ones.  It 
deals  fully  with  their  well-known  "  Serrated  "  seamless  oil  cans, 
also  their  corrugated  steel  oil  can  and  other  types  for  special 
purposes.  The  large  orders  for  "  Serrated  "  cans  from  the 
.Admiralty  and  H.M.  navy  are  a  guarantee  cf  their  superiority. 

The  Paterson  Engineering  Company  Limited  have  just 
Kfcured  an  order  from  the  Wimbledon  Urban  District  Council 
for  a  water  softener  and  filter,  softened  water  storage  tank, 
etc.,  in  connection  wit'i  the  extension  of  tlieir  electricity  works. 
'Ihe  company  also  notify  that  they  have  opened  an  office  at 
.Vmberley  House,  Norfolk  Street,  Strand,  London,  for  dealing 
with  business  in  the  south. 

Messrs.  Richardson,  Westgarth,  and  Co.  Limited, 
Hartlepool  Engine  Works,  Hartlepool,  have  commenced  the 
manufacture  of  steam  turbines,  under  licence  from  the  Hon. 
C.  A.  Parsons.  New  works  have  been  specially  equipped  for 
the  purpose,  with  up-to-date  machinery.  Their  manufacture 
will  include  modifications  and  requirements  so  successfully 
introduced  by  Messrs.  Brown,  Boverie,  and  Co.,  which  latter 
firm  have  constructed  or  have  under  construction  steam  turbines 
of  150,000  horse  power.  Messrs.  Richardson,  Westgarth.  and 
Company's  steam  turbine  electrical  plant  will  bear  their 
registered  trade  mark,  and  will  be  known  and  sold  as  R.B.B. 
turbo  dynamos. 


NOTICES    OF    MEETINGS,  &c. 

Institution  op  Electrical  Engineers. — Great  George 
Street. — Februaiy  25th,  cirdinaiy  meeting.  Newcastle-upoi;- 
Tyne  section:  Fcbruaiy  29th,  ordinary  meeting.  Manchester 
section:    February  26th,  annual  dinner. 

Junior  Institution  of  Engineers. — February  20th,  after- 
noon visit  to  the  Colonial  C'^nsignment  and  Distributing  Com- 
pany's Frozen   Australasian  Meat  Stores,  Lam'ieth. 

Manchester  Associ,4.rioN  of  Engineers. — February  27tii, 
paper  by  Mr.  Hobbg  on  "  Water-tube  Boilers  for  Stationary 
Work." 

Institution  of  Mechanical  Engineers. — February  19tli, 
i.nnual  general  meeting. 

Institute  op  Marine  Engineers — February  22n(l,  paper 
and  discussion. 

Glasgow  Technical  College  Scientific  Society. — 
February  20th,  paper  by  Mr.  Angus  MacLean,  B.Sc,  on 
"  Modern  Conceptions  of  Matter." 

North-East  Coast  Institution  of  Engineers  and  Ship- 
builders.— Newcastle-on-Tyne :  Februaiy  26th,  general  meet- 
ing. Graduates'  section  :  February  20th,  paper  by  Mr.  J.  T.  L. 
Taylor  on  "  Injectors,"  etc. 

Bradford  Engineering  Society. — February  2ith,  paper  by 
Mr.  "W.  S.  Milligan  on  "  The  Modern  Steam  Engine  and  its 
Uses." 
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THE   SEMI-RIGID   SUSPENSION    BRIDGE  AT 
VERNAISON. 

At  Vernaison,  France,  upon  tlie  river  Rhone,  near  Lyons, 
there  has  recently  been  opened  by  the  Minister  of  Marine, 
a  new  semi-rigid  suspension  bridge,  constructed  by  Teste, 
Moret,  and  Company,  of  Lyons,  under  the  control  of  the 
vicinal  service  of  the  Department  of  tlie  Rhone.  This 


divided  into  panels  by  double  T-verticals,  i  in.  by  2|in. 
by  "35  in.,  arranged  in  line  witli  the  transverse  girders; 
and  in  the  fourtli  place,  tlie  platform  is  stayed  underneath 
for  its  whole  length  by  a  double  T-bar,  4'87  in.  by  3  in.  by 
i  in.,  and  over  its  widtli  by  shallow  half-round  bars,  the 
section  of  which  varies  propoi-tionally  to  tlie  stresses. 

The  platform  is  carried  by  twenty-four  cables,  con- 
structed, as  usual,  of  wires  in  concentric  layers  and  alter- 


FiG  1.— THE  SEMI-RIGID  SUSPENSION  BRIDGE  AT  VERNAISON:  VIEW  OF  BRIDGE  WHEN  COMPLETED. 


bridge  is  Avortliy  of  attention  because  of  the  boldness  of  its 
conception  and  the  lightness  of  its  construction.  The  total 
length  between  abutments  is  1,192  ft.,  comprising  a  central 
span  of  873  ft.,  a  sjian  at  the  right  bank  of  172  ft.,  and 
a  third  at  the  left  bank  of  ]  38  ft.  The  width  betweeai 
the  parapets  is  16  ft-  9i- in.,  sn  that  two  vehicles  can  croiss 
side  by  side,  but  there  are  n<j  sidewalks.  With  the 
exception  of  the  roadway,  which  is  of  wo^nd,  the  entire 
structure  is  of  steel. 


n.ately  twisted.  Each  cable  is  composed  of  127  wires,  each 
wire  having  a  diameter  of  '15  in.,  and  the  whole  forming  a 
total  section  of  2'il  square  inches.  The  steel  froon  which 
these  cables  are  made  to  withstand  a  load  of  140  kilos  per 
square  !iiillimetre — say  89'2  tons  per  square  inch.  They 
are  connected  with  the  flooring  l^y  vertical  suspension  rods 
of  r3  in.  diameter;  but  in  the  neighbourhood  of  tlie  piers, 
for  a  length  of  100  ft.  the  rods  are  replaced  by  oblique 
cables,  passing  from  the  top  of  the  ])iers  to  special  longi- 


Fio.  2. -THE  SEMI-RIGID  SUSPENSION  BRIDGE  AT  VERNAISON:  VIEW  OF  BRIDGE  DURING  CONSTRUCTION. 


The  transverse  joists,  spaced  4'1  ft.  between  centre  lines, 
are  formed  of  a  web  plate  of  Vie  in.  thick,  and  a  double 
frame  of  angle  ii'ons,  2|  in.  by  2 J  in.  by  '35  in.  They  are 
connected  longitudinally,  in  the  first  place,  by  oak  plaidss 
10'|-in.  by  4  in.,  over  which  are  nailed  pine  iDoards  2|  in. 
thick ;  in  the  second  place,  by  two  oak  longitudinals  9|  in. 
by  5|in.,  forming  the  wheel  fenders;  in  the  thu'd  place, 
by  two  stiffeniing  girders,  foi'ming  a  parapet  4'53  ft.  high. 


tudinals,  of  double  Tnu-on,  12'7in.  by  5'6  in.  by  '43  in. 
The  suspension  ropes  are  continuous  from  one  bank  to  the 
other,  not  being  internipted  at  the  top  of  the  piers,  but 
passing  over  the  grooves  of  a  cast-iron  carriage  moving  on 
rollers,  an  aiTangeiiient  that  permits  of  adjusting  the  ten- 
sion of  tlie  ropes  in  accordance  with  variations  in  tem- 
perature or  of  supeicliarge,  and  of  transferring  the  pres- 
sures vertically  to  the  masonry  piers- 


213 


The  piers  were  built  witli  the  aid  of  compressed  air. 
Tlieir  depth  is  23  ft.  below  low-water  mark,  and  they  are 
9  ft.  high  above  that  level.  The  stoue  work  above  the 
Hooring-  consistis  of  two  towers,  the  one  on  the  light  shore 
l)eing  73-4:  ft.  hig'h,  and  that  on  the  left  66-25  ft.  This 
diffei'ence  in  the  height  is  due  tO'  the  requirements  of  the 
Navigation  Department,  the  navigable  channel  being 
towards  the  left  shore.  The  anchorage  blocks  are  mono- 
litliis  of  masonry  in  which  are  formed  galleries  and  sight- 
holes  for  inspection.    Tlie  cost  of  the  masomy  was  £7,200. 

The  putting  of  the  suspension  cables  in  place  was  effected 
))}•  means  of  a  carrier  cable,  sti-etched  temporarily  from 
one  shore  to  tlie  other.  The  putting  in  place  of  the  girders 
was  done  by  means  of  a  second  carrier  cablei  passing  through 
the  double  apertures  in  the  piers  of  a  can-iage  provided 
with  a  block  and  tackle,  and  a  ti'action  cable. 

The  three  spans  were  first  tested  separately  by  dead 
weiglit — i.e.,  by  a  layer  of  gravel  spread  uniformily  over  the 
platform  to  the  amount  of  200  kilos,  per  square  metre 
(1271b.  per  square  inch),  and  tiien  the  whole  bridge  was 
subjected  to  the  same  load  for  about  twenty-four  hours. 
The  maximum  deflection  at  the  centre  of  the  middle  span 
was  I'B  ft.  Foi-  the  test,  by  i-oUing  weight,  there  were 
first  employed  two  8  ton  wagons,  drawn  by  ten  liorses, 
crossing  in  the  middle  of  the  bridge,  and  then  an  11-ton 
wagon  hauled  by  nine  horse'S.  In  the  first,  case,  the  de- 
flection in  the  centre  of  the  central  span  was  10636  ft.  ;  and, 
in  the  second,  r0638  ft.  The  passage  of  the  rolling  loads 
caused  only  a  slight  vibration  without  rhythmic  oscillations, 
<and  did  no  damage  to  the  masomy,  cables,  or  flooring,  a,ny 
more  than  did  the  dead-weight  tests. 

The  total  weight  of  metal,  including  the  ropes,  is  416  tons. 
The  cost  of  the  flooring  and  suspension  was  £13,800, 
making,  with  the  cost  of  the  masomy  (£7,200),  a  total 
amount  of  £21,000,  which,  to  our  mind,  is  indeed  a  veiy 
small  sum  for  a  work  of  this  magnitude. 


MODERN    IRONFOUNDRY  PRACTICE.* 

By  Geo.  R.  Bale,  Assoc.M.Inst.C.E. 

It  is  unnecessary  to  describe  in  detail  the  many  other  wheel- 
moulding  machines  at  present  on  the  market,  as  the  majority 
of  them  do  not  differ  in  essential  arrangements  from  those 
already  described.  Thus,  the  machines  manufactured  by 
Messrs.  '"raven  Brothers,  of  Manchester,  have  the  longitu- 
dinal slide-bed  with  traversing  jib,  as  in  Messrs.  Buckley  and 
Taylor's  machines,  and  also  the  balanced  slide  with  stop,  the 
chief  differences  as  compared  witli  Buckley  and  Taylor's 
machines  being  that  the  slide  is  raised  and  lowered  by 
meaus  of  a  rack  and  pinion  direct,  and  the  balance  weight 
is  contained  within  the  pillar  of  the  jib.  The  dividing 
wormwiieel,  with  its  actuating  worm,  is  enclosed  entirely 
witliin  the  base  of  the  machine.  A  special  attachment  is 
sometimes  provided  for  the  moulding  of  racks.  This  is 
simply  a  notched  plate  fixed  on  the  end  of  the  traverse 
screw  which  controls  the  movement  of  the  jib  along  the 
slide-bed,  and  which,  by  arresting  the  movement  of  the 
screw  at  definite  turns  and  portions  of  a  turn,  provides  for 
the  accurate  pitching  of  teeth  on  straight  racks,  the  plate 
being  locked  by  means  of  a  pawl  dropped  into  its  notches. 
The  tooth-block  is  fixed  so  as  to  face  the  pillar  of  the  jib. 

Messrs.  P.  R.  .Jackson  and  Co.  employ  a  special  machine 
for  moulding  racks,  which  has  a  straight  table  and  bed,  the 
jib  moving  over  the  box  fixed  on  the  table,  along  the  bed, 
the  movement  being  effected  by  means  of  a  traverse  screw, 
and  the  usual  change-wheel  gear  is  provided  to  give  the 
correct  pitches.  In  other  respects  the  construction  is 
similar  to  that  of  other  mactiiues. 

The  London  Emery  Works  Company,  in  their  wheel- 
moulding  machines,  have  adopted  the  "slewing  jib"  method 

*  For  prevloui  article  eee  page  55. 


of  the  Whittaker  machine  for  adjusting  the  radial  position 
of  the  tooth-block.  These,  like  most  modern  machines,  are 
of  the  table  type,  with  which  the  moulding-box  is  removed 
from  the  table  as  soon  as  the  ring  of  teeth  is  rammed,  and 
the  coring-np  is  done  on  the  floor,  leaving  the  machine  free 
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Fio.  2fi8. 

for  the  immediate  projiaration  of  a  second  mould.  When  a 
wheel  is  moulded  in  the  floor  the  machine  has  to  be  removed 
while  the  mould  is  cored  and  completed,  and  the  wheel  cast 
and  taken  out ;  still,  wheels  of  large  diameter  are  more 
conveniently  moulded  in  the  floor  than  on  a  table  machme, 
as  no  jointed  flasks  are  needed,  but  only  a  plain  top  part. 
Such  flasks  for  laige  wheels  would  be  not  only  expensive  but 


FiO.  269. 

unwieldy.  Wheels  with  teeth  of  any  type  and  dimension 
are,  at  the  present  time,  moulded  by  machine  from  tooth- 
blocks,  while  the  interior  portions  are  formed  by  means  of 
striking-boards  and  cores.  The  tooth-blocks  are  now  com- 
monly cut  on  the  machines  themselves  by  means  of  a  fly- 
cutter  mounted  on  a  spindle  carried  in  a  frame  which  is 


214 


THE    PRACTICAL    ENGINEER.  [February  19,  1904 


bolted  to  the  table  of  the  machine.  The  block  to  be  exit  is 
bolted  to  the  carrier  at  the  base  of  the  slide,  and  adjusted 
at  the  correct  radius  of  the  wheel,  the  requisite  change- 
wheels  put  in  position,  and  the  tooth  spaces  cut  out  in 
succession,  the  pattern  block  being  moved  downwards  by  its 
slide,  and  the  table  of  the  machine  advanced  through  a 
distance  equal  to  the  pitch  between  the  cutting  of  each 
space.  In  the  case  of  bevel-wlieel  blocks  the  fly-cutter  is 
formed  for  the  small  end  of  the  teeth,  and  instead  of  the 
block  being  moved,  the  cutter  is  slid  down  the  tooth  by 
means  of  an  adjustable  slide.  The  form  of  the  teeth  at  the 
large  end  is  marked  from  a  sheet  metal  template  pitched  by 
means  of  the  maciiine  itself.  The  accuracy  of  the  tooth 
spaces  being  thus  assured  at  the  two  ends,  the  bulk  of  the 
material  between  is  removed  witii  the  cutter,  and  the  exact 
taper  and  outline  finished  by  hand.  This  method  of  forming 
the  tooth  spaces  is  far  more  accurate  than  forming  them  by 
hand  with  chisel  and  gouge,  and  admits  of  the  use  of  three 
teeth  or  more  on  the  block.  When  the  teeth  are  worked  by 
hand  the  usual  practice  is  to  have  only  two  teeth  giving 
one  tooth  space,  so  that  the  machine  has  to  be  set  as  many 
times  as  there  are  teeth  on  the  wheel  being  moulded.  By 
increasing  the  number  of  teeth  on  the  block  a  saving  of  time 
is  effected,  not,  of  course,  in  the  actual  ramming,  but  in  the 
manipulation  of  the  maciiine.  The  employment  of  more 
than  three  tfeth  is  seldom  expedient,  owing  to  the  increased 
difficulty  of  withdrawal.  Another  consideration  apart  from 
the  question  of  economy,  wliicii  may  decide  whether  two 
teeth  or  three  shall  be  worked  on  the  block,  is  the  condition 
of  the  machine  ;  should  there  be  any  perceptible  backlash 
in  its  gear,  the  conspquent  inaccuracies  will  be  better 
obscured  by  the  use  of  two  teeth  rather  than  three.  When 
backlash  is  known  to  exist  the  handle  should  never  be 
allowed  to  pass  its  notch  in  the  division  plate,  as,  if  it  is 
advanced  beyond,  and  then  brought  back  to  the  notch,  there 
will,  of  course,  be  some  lost  motion.  In  such  a  case  the 
handle  must  be  turned  back  through  half  a  revolution  or  so, 
and  then  brought  forward  again  just  to  the  notch,  so  as  to 
take  up  the  backlash.  In  many  machines  backlash  in  the 
worm  gear  is  provided  against  l)y  dividing  the  worm  in 
halves,  and  inserting  a  thin  washer  between  them  when 
required,  thus  causing  the  worm  to  press  endwise  in  opposite 
directions  against  the  teeth  of  the  worm-wheel. 

The  use  of  three  or  more  teeth  on  the  blocks  is  almost 
entirely  confined  to  those  for  spur  wheels,  bevel  wheels, 
helical  and  worm  wheels  being  almost  invariably  moulded 
from  blocks  with  two  teeth,  it  being  much  easier  to  ensure 
accuracy  with  such  blocks  than  when  two  spaces  are  rammed 
at  one  setting  of  the  machine.  Should  these  two  spaces 
not  be  absolutely  identical  there  is  the  danger  of  one  tooth 
pressing  aside  and  breaking  down  the  sand  formed  by  the 
other  when  brought  round  and  lowered  against  it. 

Tooth  blocks  which  require  to  be  withdrawn  from  the 
sand  in  a  horizontal  direction  can  seldom  be  made  with 
more  than  two  teeth,  as  there  must  be  no  undercutting  on 
the  outer  faces  of  the  extreme  tooth  spaces,  which  would 
make  it  impossible  to  draw  the  block  horizontally.  Soft 
straight-grained  mahogany  is  the  most  suitable  material  for 
tooth  blocks,  and  should  be  cut  with  the  grain  in  the  teeth 
running  longitudinally  in  order  to  facilitate  delivery.  Pine 
is  too  soft  for  the  teeth,  but  is  often  employed  for  the  block, 
the  teeth  being  then  made  of  mahogany  and  let  into  the 
block  with  a  dovetail  and  glued  fast  to  keep  the  edges  of  the 
radii  good.  Since  the  most  important  part  of  a  gear  wheel 
is  its  teeth,  it  follows  that  the  tooth  block  is  of  primary 
importance  m  machine  moulding,  and  for  this  reason  it  must 
be  cut  truly,  set  truly  on  the  carrier,  and  moulded  with 
care.  The  tooth  space  T,  fig.  268,  as  far  as  the  points  C,  C] 
must  be  formed  with  the  utmost  precision,  as  any  inaccuracy 
here,  either  in  pitch  or  shape,  or  in  want  of  symmetry,  will 
be  reproduced  in  every  tooth  in  the  mould ;  should  this 
space  be  bars  in  width,  all  the  teeth  will  come  out  thick, 
and,  conversely,  if  the  space  is  full  they  will  come  out  under 


their  normal  thickness,  No  taper  or  "draught"  need  be 
given  to  the  space  T  if  the  block  is  well  cut.  The  faces 
E  El  and  F  Fj,  fig.  268,  are  unimportant  in  so  far  as 
imparting  the  shape  to  the  teeth  is  concerned,  and  they  are 
often  given  considerable  taper,  or  in  some  cases  cut.  away 
altogether,  although  this  latter  practice  is  not  good,  as  open 
spaces  are  left  into  which  loose  sand  may  fall  while  the  teetli 
are  being  ram  Tied  up.  By  giving  these  faces  a  large  amount 
of  taper  there  is  no  scraping  of  the  sand,  as  the  upper  edges 
only  come  into  contact  with  the  sand  when  the  block  is 
lowered  right  down  to  the  bed. 

The  method  of  ramming  and  venting  the  tooth  spaces  in 
the  mould  does  not  differ  from  that  already  described  in 
connection  with  the  moulding  of  gear  wheels  from  complete 
patterns.*     A  block  of  the  same  depth  as  the  tooth  block  is 


1. 


2. 


3. 


Fu-,.  270. 

cut  to  fit  against  the  left-band  tooth  flank  E,  fig.  268,  and 
is  laid  against  it  to  prevent  sand  from  falling  down  at  the 
sides  while  the  tooth  space  is  being  rammed.  A  second 
block  cut  to  fit  against  the  right-hand  tooth  flank  is  some- 
times provided,  for  use  when  commencing  a  ring  c  f  teeth, 
but  as  this  only  requires  to  be  used  once  for  each  complete 
mould,  it  is  usually  dispensed  with,  the  moulder  using  any 
odd  piece  of  wood  against  the  tooth  block  on  that  side 
whilst  ramming  the  first  tooth  space.  During  the  operation 
of  lifting  the  tooth  block,  dragging  and  fracture  of  sand  is 
prevented  by  aid  of  a  thin  board  B,  fig.  268,  cut  on  one  edge 
to  the  outline  of  the  tooth  space,  which  is  pressed  on  the 
sand  wliile  the  block  is  being  withdrawn. 

Before  leaving  the  subject  of  machine-moulding,  I'eference 
may  be  made  to  the  increasing  use  of  core-moulding 
machines.  For  many  years  past  machines  have  been  em- 
ploj'ed  which  successfully  produced  cores  of  round  or  square 
section,  while  a  machine  recently  introduced  by  the  London 
Emery  Works  Company  is  capable  of  producing  cores  of 
every  description  both  rapidly  and  cheaply  in  large  quan- 


*  See  page  £44,  vol.  xsiii. 
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tities.  It  is  recognised  that  the  preparation  of  cores,  nidre 
especially  for  small  standardised  goods,  as  now  generally 
carried  on,  comparts  very  unfavourably  with  the  rapid 
preparation  of  moulds  by  machinery,  so  that  if  cores  having 
somewliHt  intricate  forms,  sukI  which  hitherto  have  had  to  be 
laboriously  fashioned  by  ha'id,  can  be  made  by  machine  in 
such  a  manner  as  to  render  them  capable  of  siiccetsftdly 
complying  with  the  exacting  conditions  to  which  cores  are 
subjected,  a  great  step  in  adv.ince  has  been  made.  Tiie 
hydraulic  core-making  machine  illustrated  at  fig,  269  was 
manufactured  by  the  London  Emery  Works  Compiuiy,  nnd  is 
daily  em{)lo}'ed  for  making  cores  for  tee  pieces,  etc.  The 
idea  uudt-rlying  the  design  of  this  machine  is  that  in  two- 
pattern  plates — which  together  or  separately  are  capable  of 
vertical  movement  in  sucli  a  way  that  they  can  be  brought 
closely  together  and  again  separated  through  an  up  and  down 
motion — preliminai'y  cores  are  moulded,  which  approach  in 
shape  that  of  the  core  required,  and  which  contain  the  same 
quantity,  or  slightly  more,  sand  than  needed  for  the  finished 
core.  After  being  thus  prepared  the  core  is  given  its  final 
shape  by  being  pressed  in  a  fiuishing  mould  with  a  consider- 
ably increased  pressure,  wliiih,  by  effecting  a  sub-division 
and  distribution  of  the  partially-formed  sand,  achieves  the 
requisite  symmetry  of  shape  and  outline.  These  processes 
follow  one  another  in  regular  succession  without  the  core 
being  shifted.  For  the  tee  pieces  referred  to  above,  the 
cores  are  made  in  green  sand  in  precisely  the  same  manner 
as  moulds,  and  each  core,  being  provided  with  a  core-iron, 
can  be  at  once  lifted  from  the  core-plate.  This  can  be  done 
either  by  the  projecting  ends  of  the  core-iron  being  made  to 
rest  upon  the  angle  irons  of  the  lifting  frame,  and  being 
raised  by  a  lever  before  the  plunger  carrying  the  core-plate 
is  lowered,  or  else  by  raising  the  lifting  frame  after  the 
plunger  has  reached  the  lowest  point  of  its  ttroke.  The 
three  stages  of  the  manufacture  of  one  of  these  cores  are 
illustrated  at  1,  2,  and  3,  fig.  270.  Such  cores  are  n  ade  by 
an  unskilled  labourer  at  the  rate  of  eight  per  day. 

The  introduction  of  moulding-machines  into  any  foundry 
is  usually  the  beginning  of  a  wider  system  of  which  the 
particular  machines  form  but  a  simple  detail.  The  di  sire 
to  specialise  grows  as  the  economies  of  one  particular  sec' ion 
of  specialisation  is  made  apparent.  Their  installatiou  is 
generally  followed  by  new  methods,  resulting  in  further 
economies  in  all  tiie  work  that  leads  up  to  the  machines,  as 
well  as  in  that  which  follows.  In  many  foundries  machine- 
moulding  has  already  developed  into  a  highly  organised 
system,  with  the  machines  and  methods  intimately  correlated 
and  interdependent,  and  the  labour  problem  wholly  re- 
adjusted. The  employment  of  machines  is  becoming  more 
and  more  general,  and  in  view  of  what  has  already  been 
accomplished,  there  is  every  prospect  of  their  field  of  use- 
fulness becoming  far  wider  in  the  near  future. 

(To  he,  continued.) 


A  Motor  Sanitaey  Machine. — An  order  has  recently  been 
placed  by  tli3  Romford  Eural  District  Council  for  a  new 
departure  in  apparatus  for  the  emptying  of  cesspools.  The 
machine,  which  is  being  constructed  by  Messrs.  Merryweather 
and  Sons,  the  motor  lire  engine  makers,  will  be  worked  by  steam 
and  propelled  along  the  road  by  a  double  cylinder  engine.  The 
tank,  of  galvanised  steel,  will  hold  700  gallons  of  sewage,  and 
is  filled  by  suction,  a  steam  air  pump  being  used  to  create  a 
vacuum.  The  foul  air  exhausted  from  the  tank  will  pass  through 
the  boiler  furnace  before  discharging  into  the  atmosphere,  so 
that  the  whole  work  can  be  done  without  creating  a  nuisance. 
The  machine  will  travel  6  to  8  miles  an  hour,  will  have  reversing 
gear,  and,  in  addition,  a  special  device  for  rope  haulage,  should 
the  machine  get  on  soft  ground  from  which  it  cannot  propel 
itself.  It  will  carry  its  own  water  and  fuel,  and  is  expected 
to  give  results  both  in  regard  to  economy  and  speed  of  working 
far  advance  of  existing  systems. 


SHOULD  ELECTRIC  SUPPLY  UNDERTAKINGS 
ADVANCE  MOTORS  ON  HIRE  OR  HIRE- 
PURCHASE  SYSTEMS?* 

By  Sydney  E.  Britton. 

In  almost  every  engineering  paper  are  to  be  found  articles  giving 
instances  of  electrical  power,  and  the  rapid  headway  it  is  making 
in  superseding  steam,  gas,  and  such  likv^  means  of  obtaining 
power.  While  that  is  so,  there  is  still  a  very  large  field  for 
electrical  power,  which  I  am  confident  can  only  be  developed 
hy  the  adoption  of  a  system  of  hire  or  easy  purchase  controlled 
by  the  supply  undertaking,  whether  it  be  under  the  control  of 
municipality  or  private  enterprise.  Briefly  the  meaning  of  hire 
and  hire-purchase  of  motors,  is  that  motors  are  purchased  by  a 
supply  undertaking  from  reliable  motor  manufacturers,  and,  in 
the  case  of  hire,  lent  to  power  users  at  a  certain  rent  per 
annum,  the  motor  remaining  the  property  of  the  undertaking. 

In  the  case  of  hire-purchase,  motors  are  lent  to  power  users, 
who  in  return  make  at  certain  periods  part  payment  of  the  capital 
cost  of  motors  plus,  say,  some  ID  or  15  per  cent  on  the  out- 
standing amount,  and  at  tlie  end  of  one,  two,  three  years,  or 
even  longer,  as  the  case  may  be,  the  motor  becomes  the  entire 
property  of  the  hire-purchaser. 

Some  undertakings  include  interest,  sinking  fund,  repairs, 
renewals,  and  general  superintendence,  in  the  amounts  charged. 
Others  merely  include  interest,  sinking  fund,  and  general 
superintendence.  The  latter  puts  a  responsibility  on  the  con- 
sumer which  practically  enforces  him  to  take  greater  care  of 
the  motor  than  he  otherwise  would  do. 

Some  may  say  that  in  supplying  a  consumer  with  a  motor  on 
t)ie  hire  or  hire-purchase  system  you  are  making  him  pay  a  rent 
for  the  advantage  which  is  helping  those  free  of  this  rent  to 
obtain  cheaper  energy.  That  is  so,  but  he  is  gaining  at  the 
same  time  for  the  extra  charges  the  advantage  of  having  a 
reliable  motor  supplied  him,  whereas,  if  left  to  his  own  devices, 
anything  might  be  pushed  into  his  service.  Is  not  the  supply 
undertaking  helping  him  to  make  money  more  expeditiously 
than  if  he  were  still  muddling  along  with  manual  labour  or  an 
obsolete  steam  or  gas  engine,  and  so  making,  as  it  were,  com- 
pound interest  on  his  outlay?  So  that  if  he  is  making  the 
returns  of  the  supply  station  larger,  he  is  also  adding  to,  and  pro- 
bably his  business  is  progressing  considerably  in  return  for  his 
outlay, 

Then,  again,  the  question  may  be  put,  why  should  a  c(jnsum.er 
have  a  more  reliable  motor  through  these  means?  The  answer 
is,  there  is  not  one  of  us  present  but  knows  full  well  the  inferior 
machinery  upon  the  market  nowadays,  and  I  say  any  station 
engineer,  for  his  own  and  his  station's  credit,  would  be  the  last 
to  supply  anything  but  a  thoroughly  well-tested  make  of  motor 
to  any  one  of  his  consumers. 

I  lay  stress  upon  the  good  done  to  manufacturers  of  motors, 
for  my  experience  leads  me  to  believe  that  fully  90  per  cent  of 
hired  motors  now  connected  to  electric  supply  would  never  have 
been  used  by  the  present  users  had  it  not  been  for  the  systems  in 
vogue  by  the  undertakings.. 

I  know  that  some  manufacturers  appear  to  be  very  much 
against  these  schemes,  but  business  men  are  quite  alive  to  the 
fact  that  if  they  can  see  a  satisfactory  return  in  laying  out  capital 
to  purchase  a  motor  outright,  and  have  that  capital  at  hand  to 
invest,  it  should  be  to  their  advantage  to  do  so  rather  than  hire 
from  a  supply  undertaking.  In  the  great  majority  of  cases 
the  power  users  who  take  advantage  of  these  systems  are  not 
those  who  are  willing  to,  or  could  afford  to,  buy  motors  outright. 
On  the  contrary,  it  is  the  class  already  mentioned,  viz.,  those  in 
business  in  a  small  way  and  those  with  insufficient  capital. 

Then,  again,  there  is  the  man  starting  business  with  very  little 
capital;  he  would  rather  purchase  a  second-hand  gas  engine  than 
a  motor,  at  least  that  is  my  experience. 

There  are  manufacturers  who  recognise  the  benefit  derived 
from  these  systems,  for  I  can  recall  to  mind  at  the  present 
moment  the  names  of  several  firms  of  high  repute  and  good  busi- 
ness standing  who  have  already  endeavoured  to  organise  schemes 
in  connection  with  supply  undertakings,  whereby  motors  would 
be  advanced  on  hire  or  hire-purchase  by  the  manufacturer  to 
consumers.  It  is,  therefore,  self-evident  that  some  quite  realise 
that  the  advancement  of  inot(u-s  is  a  means  of  reaching  a  demand 
for  electrical  power  which  is  known  to  exist  and  can  only  be 
obtained  by  these  systems.  At  the  same  time,  it  creates  another 
outlet  for  tiie  supfjly  of  their  goods,  and  puts  electrical  jjowti 
within  reach  of  every  class  of  power  users. 

Abstract  of  a  paper  read  before  the  Glasgow  Local  Section  of  ihe  Institution 
of  Electrical  EngineerB,  on  February  9th,  1904. 
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THE   STEAM  TURBINE.* 

By  William  Chilton. 

{Concluded  from  payc  170.) 
Tt  will  he  well  for  lis  now  to  institute  a  coiiiparisou  between 
tlie  steam  turbine  and  the  reciprncating  engine. 

With  regard  to  turbines  and  reciprocating'  engines,  at  present 
there  is  room  for  both.  For  the  smaller  units  and  when  work- 
ing non-condensing  the  reciprocator  has  undoubtedly  the 
advantage,  but  from  400  to  500  kilowatt  output  and  upwards, 
and  when  working  condensing  with  a  good  vacuum  that  can  be 
obtained  at  a  small  cost,  the  advantages  are  often  on  the  side 
of  the  turbine.  It  is  for  the  engineer  to  study  each  case  on 
its  merits,  and  then  decide  which  plant  he  will  use. 

It  is  a  frequent  complaint  that  comparisons  of  efficiencies 
are  made  between  turbines  working  with  very  high  and  recipro- 
cators  with  lower  vacua. 

It  is,  however,  well  known  that  the  steam  efficiency  of  the 
ordinary  engine  only  increases  to  a  small  extent  when  the 
vacuum  rises  beyond  25  in.  of  mercury,  and  this  is  more 
marked  in  high  speed  than  in  low  sjieed  engines. 


Fig.  7.— L.P.  Diagram  of  500  k.w.  High-speed  Engine. 

The  reason  is  obvious,  as  a  consideration  of  the  following 
table  will  show. 

The  volumes  are  here  given  of  1  lb.  of  saturated  steam  at 
atmospheric  pressure  and  also  at  vacua  varying  from  25  in. 
to  29  in.  of  mercury;  in  the  top  line  are  given  the  actual 
volumes  in  cubic  feet;  in  the  lower  line,  for  the  sake  of  more 
easy  comparison,  the  volume  at  atmospheric  pressure  is  given 
as  unity;  the  others  in  multiples  of  unity. 


Vacuum  in  inches  of  mercury 

Volume  of  lib.  of  saturated 
steam  in  cubic  ftct  

( 'ompaiative  volume— volume 
at  0"  vaomim  =  1  


25 

26 

27 

28 

2<) 

\a:, 

i7r-c 

2,37 

347 -C 

70!l 

0-T5 

0 

1 

27 

INCHES  VACUUM 


Fio. 


-Gain  in  steam  efficiency  per  inch  increase  of  vacuum. 


The  table  shows  how  greatly  the  volumes  increase  with  each 
inch  drop  in  the  absolute  pressure  beyond  that  due  to  25  in. 
of  mercury,  and  how  great  is  the  volume  to  be  dealt  with  when 
the  vnciuim  reaches  2S  in.  or  29  in.  of  mercury. 


Now,  it  is  not  that  reciprocating  engines,  as  such,  would  not 
give  better  results  at  high  vacua  than  at  low,  but  because  the 
low-pressure  cylinder,  valves,  passages,  and  exiiaust  pipes  would 
have  to  be  made  of  such  inordinate  sizes  to  deal  with  the 
enormous  volumes  at  low  pressures,  that  25  in.  vacuum  is 
generally  found  to  be  about  the  economical  limit. 

*  Abstract  of  a  paper  read  before  the  ^.Manchester  Section  of  the  Institution  of 
Electiical  Engineers,  on  February  2nd,  1004. 


In  high-speed  reciprocating  work,  too,  it  is  mostly  found 
necessary  to  place  the  condenser  at  some  distance  from  the 
engines.  In  turbine  phmt,  on  the  other  hand,  it  is  convenient 
and  also  economical  in  first  cost  to  place  the  condenser  imme- 
diately below  the  turbine;  the  exhaust  pipe  is  only  a  few  feet 
in  length,  and  can  be  from  four  to  six  times  the  area  of  that 
of  a  reciprocator  of  the  same  output;  the  drop  in  pressure 
between  condenser  and  cylinder  is  in  consequence  very  con- 
siderably less.  Again,  steam  used  in  a  turbine  can  easily  be 
expanded  70  to  100  times,  and  delivered  to  exhaust  at  exhaust 
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DECREES  or  SUPERHEAT 
Flo.  9. — Curves  showing'efTect  of  superheat. 

pressure,  whereas  in  the  reciprocator  it  is  not  convenient  to 
expand  much  below  atmospheric  pressure,  and  there  is  often  a 
large  drop  from  the  pressure  at  release  to  that  of  exhaust.  In 
the  turbine  a  drop  in  pressure  between  condenser  and  cylinder 
of  half-inch  to  three-quarter  inch  of  mercury  may  be  expected, 
but  in  reciprocating  sets  a  difference  of  5  in.  between  the  mean 
back  pressure  in  the  cylinder  and  the  absolu'te  pressure  in  the 

Test  of  500  K.W.  Parsons  Torbine  at  Cambridge,  dbivinq  its 

OWN  AIR  AND  CIRCDLATTNQ   TUMPS,  2,700   R.P.M.      l.^iObB.  STEAM. 

No  Superheat. 


Per  cent  full 
load. 

steam  consumption. 
Lis.  per  hr.    j  Lbs.  per  K.W. 

Vac.  in  inches 
of  mercury. 

117-2 

14,320 

24-4 

27-0 

104-0 

12,970 

25 

27 -S 

51 -r) 

7,730 

28-3 

28-2 

:i2-i 

.5,320 

33-1 

2S-3 

0 

1,860 

2S-3' 

Barometer  29  •3.'^  inches. 
Fia.  10. 

condenser  is  quite  common.  It  folloivs  that  in  the  turbine  the 
o-ain  in  economy  per  inch  increase  of  vacuum  above  25  in.  is 
much  more  than  in  the  reciprocatoi-,  and  for  this  reason  it  is 
advantageous  to  incur  the  slight  extra  cost  of  condensing  plant 
capable  of  giving  the  high  vacuum  necessary  for  high  economy. 
The  difference  in  vacuum  in  the  condensers  themselves,  how- 
ever, in  the  two  cases,  for  the  reasons  already  stated,  is  not  so 
great. 


Fti;.  11.— Test  of  500  k.w.  Parson sjTurbine  at^Cambridge. 


February  19,  1904] 


217 


If  we  require  a  meau  vacuum  during'  cxliaust  of  23  in.  inside 
tlie  low-pressure  cylinder  of  a  high-speed  eugiuc  it  will  be 
unwise  to  desia^n  the  condenser  to  give  less  than  27  in.  vacuum, 
whereas  in  a  turbine  set  27  in.  to  27-5  in.  vacuum  could  be 
expected  in  the  cylinder  with  28  in.  vacuum  in  condenser. 

Fig.  7  shows  the  mean  back-ijressure  line  in  the  low-pressure 
cylinder  of  a  triple-expansion  high-speed  engine,  the  vacuum 
in  the  condenser  is  also  given,  and  the  barometric  pressure  of 
30  in.  of  mercury  is  assumed.  The  example  is  taken  from  a 
high-class  high-speed  engine  of  over  450  kilowatt  output,  and 
of^very  I'ccent  date,  and  it  will  be  seen  that  the  loss  referred 
to  is  in  this  case  7JJ  in. 

TjiST  uF  1,000  K.W.  Parsons  Tl-rbine,  at  Ebbuield,  DiiiviN'o  its 
ITS  OWN  AIR  ri-Jir,  1,500  li.P.M.  135  lb.  steam.  Mean  super- 
heat 257  DEO.  Fah. 


Per  cent  full 
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. ,          ,         Lbs.  pur  K.W. 
has.  per  lir.  'j^j. 
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8,310 

33-7 

27  5  inches. 

0 

4,050 

Barometer  30  inches. 

Fia.  12 

Fig.  8  shows  two  curves  giving  approximately  the  saving 
which  may  be  eifecttd  per  each  1  in.  iiicrease  of  vacuum  from 
II  in.  ujD  to  28  in.  vacuum.  The  upper  curve  gives  the  actual 
consumptious  at  full  load,  and  the  lower  curve  the  percentage 
saving.  The  rapid  rise  of  the  lower  curve  well  illustrates 
how  much  the  turbine  gains  by  working  with  a  good  vacuum. 

The  dots  on  or  near  the  curves  show  measured  consumptions 
obtained  at  the  vacua  indicated  below. 

The  following  tabular  comparison  of  the  condensing  plants 
required  for  reciprocating  and  turbine  sets  of  500  kilowatt  out- 
put will  be  of  interest:  — 

Particulars.                     llecipvucatur.  Turljine. 

Consumption  of  steam  per  kw.  hour,  lbs.  25    22'5 

Steam  to  be  condensed  per  hour,  lbs   12,500  ......  11,250 

Tube  surface  in  square  feet   1,050    1,540 

A'acuum  in  condenser,  inches  of  mercury.  26'5    28 

Air  pump  capacity,  cub.  ft.  per  minute  .. .  125    150 

B.H. P.  to  drive  air  pump   3'3    3'85 

Circulating  water,  gallons  per  minute  ....  730    830 

B.H. P.  to  drive  circulating  pump    5'5    6'3 

Temperature  circulating  water  inlet   65°  F.   .  65°  F. 

Temperature  circulating  water  outlet  ....  95°  F.    90°  F. 

Meau  temperature  in  condenser   119°  F   100"  F. 

Cost  prime  mover  and  generator    £3,250    £3,250 

Cost  condensing  plant    £556    £669 

Total  cost    £3,806    £3,909 

Extra  cost  of  turbo  plant  over  reciprocating  plant  about  2'7 
per  cent,  but  inasmuch  as  the  engine  will  probably  be  fitted 
with  an  oil  filter  for  extracting  the  oil  from  the  exhaust  steam, 
the  cost  of  the  turbo  plant  will  probably  not  be  more  than  the 
other. 

The  turbine  requires  no  holding  down  bolts,  the  foundations 
;uid  buildiags  are  less  costly,  and  crane  capacity  required  is 
less;  add  to  this  that  uo  lubricating  oil  is  necessary  for  cylinciei- 
lubrication,  and  the  turbine  comes  out  very  favourably  in  com- 
parison with  the  reciprocating  engine. 

AVith  regard  to  superlieat,  both  types  of  engines  derive  great 
benefit  from  its  use,  but  for  different  reasons. 

One  source  of  great  loss  iu  reciprocating  engines  using 
s;!turated  steam  is  initial  condensition,  and  this  loss  can  be 
reduced  by  superheating. 

In  the  turbine  there  is  little  or  no  initial  condensation,  as 
the  metal  surfa3es  with  which  the  steam  comes  into  contact  do 
not  change  in  temperature  on  steady  load.  On  the  other  hand, 
water,  which  may  come  over  with  the  steam,  in  addition  to 
that  formed  by  condensation  due  to  work  done,  produces  in  its 
passage  through  the  turbine  a  large  amount  of  viscous  friction 
:ind  reduces  the  mechanical  efficiency.  Superheating  the  steam 
reduces  this  loss. 


The  advantage  v/hich  each  gains  by  superheating  is  about 
the  same,  and  the  gain  for  each  stage  of  50  deg.  Fah.  of  super- 
heat is  approximately  as  follows:  — 

First  50  deg.  of  superheat    8  per  cent 

Second  50  deg.  of  superheat    0  „ 

Third  50  deg.  of  superheat    5  ,, 

Fourth  50  deg.  of  superheat    4  ,, 

But  the  use  of  superheat  introduces  certain  difficulties  in 
both  forms  of  generators,  whicli,  however,  promise  to  be  less 
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PER  CENT  OF  FULL  LOAD 

Fig.  13.— Test  of  100  k.w.  Turbo-alternator  at  EberfcM. 

ill  the  turbine  thaii  iu  tlie  recijjrocator.  lii  the  fnriiier  the 
clearances  between  the  blade  tips  and  the  surfaces  of  the  cylinder 
and  the  rotor  have  to  be  incrcas.'d;  in  the  latter  the  valve  and 
piston  clearances.    In  the  former  there  arc  no  rubbing  surfaces 
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l''iG.  14.—  Guaranteed  Steam  Consumptii  n  per  kw.  bour  for  Turbine. 
 50  deg-.  Fab.  Superheat.   200  deg.  Fab.  Superheat. 

subject  to  the  action  of  dry  steam  of  high  temperature,  and  uo 
lubricant  is  used;  in  the  latter  a  short  run  without  the  use  of 
high-priced  oil  woidd  play  Jhavoc  with  the  engine. 

ITie  curves  in  fig.  9  show  the  increased  efhcieucy  to  be 
expected  by  sujjerheating  the  steam;  the  rising  curve  gives  the 
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Weight  of  high 
speed  engine. 

Weight  of 
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percentage  gain  for  various  degrees  of  superheat  on  the  con- 
sumption with  no  superheat,  tlie  falling  curve  gives  the  actual 
consumption  in  pounds  per  kilowatt  hour  for  varitms  degrees 
of  superheat. 
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In  the  table,  tig.  10,  are  given  the  results  obtained  in  the 
trials  made  by  Professor  Ewiug  at  Cambridge,  and  it  should 
be  remembered  that  these  turbines  drive  their  own  air  and 
circulating  pumps,  the  working  pressure  is  150  lb.  per  square 
inch,  and  the  speed  2,700  revolutions  per  minute.  These  tabu- 
lated results  are  shown  graphically  in  the  diagram,  fig.  11,  the 
straig-ht  line  being  total  consumption  of  water  jjer  hour  and 
tlie  curve  the  water  per  kilowatt  hour  at  various  loads. 

In  the  table,  fig.  12,  and  diagram,  fig.  13,  are  given  the 
results  obtained  at  the  official  trial  of  the  1,250  kilowatt  plant 
siipplied  by  Messrs.  C.  A.  Parsons  and  Co.  for  the  Elberfeld 
Corporation.    In  this  case  the  turbine  drove  its  own  air  pump. 

In  the  Cambridge  trials  the  results  were  obtained  without 
superheat;  in  the  Elberfeld  tests  with  the  moderate  superheat 
of  25  deg.  Fah. 

In  diagram,  fig.  14,  are  given  the  consumptions  that  can 
be  guaranteed  with  steam  of  1501b.  per  square  inch  pressure, 
and  superheat  of  50  deg.  Fah.,  and  of  200  deg.  Fah.,  and  vacuum 
of  28  in.  of  mercury. 

The  table  in  fig.  15  gives  comparative  weights  of  slow-speed 
engines,  high-speed  engines,  and  of  turbines. 

The  .author  tenders  his  thanis  to  the  Brush  Electrical 
Engineering  Company,  to  Messrs.  C.  A.  Parsons  and  Co.,  and 
to  Mr.  J.  H.  Barker  for  the  data  and  information  with  which 
they  have  supplied  him. 


Discussion. 

Th.-  Chairman  (Mr.  E.  W.  Cowan)  said  that  the  subject 
might  be  dealt  with  in  the  discussion  under  three  heads,  viz., 
the  relative  merits  of  the  various  types  of  turbines,  recipro- 
cating steam  turbine  engines,  and  the  care  and  attention  requir  e! 
to  either.  He  would  like  to  ask  how  far  sup?rheating  the 
steam  hid  been  carried  out,  and  if  the  blades  as  at  present  con- 
htimcted  would  stand  a  high  degree  of  sujjerhcat ;  if  so,  he  con- 
sidered a  higher  effieicncy  may  be  expected  from  a  tlicrmi- 
dynamic  point  of  view. 

Mr.  Loudon  remarked  tliat  in  the  correspondence  that  ha-J 
recently  been  printed  in  the  electrical  journals  on  the  respective 
merits  of  steain  turbines  and  reciprocating  engines  much  had 
lieen  said  about  the  fouling  of  the  turbine  blades.  This  had 
been  greatly  exaggerated,  aiij  he  c(msidered  the  only  causes 
which  lead  to  blades  fouling-  were  badly-designed  blades  owing 
to  distortion  of  the  solder,  too  little  clearance  sometimes  provided 
causing  the  blades  to  strip,  faulty  foundations,  and  the  wear- 
ing of  the  bearings  due  to  failure  of  the  oil  supply.  He  did 
not  think  that  a  vacuum  above  26  was  an  advantage  to  a 
reciprocating  engine  on  account  of  the  low  temperature  of  steam 
at  such  a  pressure. 

Mr.  Whysall  gave  an  interesting  comparison  of  the  Parsons 
turbines  and  a  reciprocating  engine  at  the  Dickenson  Street 
Station  of  the  Manchester  Corporation.  Both  engines  are  of 
1,500  kilowatt  capacity,  but  the  sizes  and  weights  showed  a  great 
advantage  with  the  turbine,  the  latter  only  weighing  70  per 
cent  of  the  weight  of  the  fly-wheel  of  the  reciprocating  engine. 
The  turbine  consumed  20  1b.  of  steam  per  kilowatt  at  full  Toad, 
and  25  lb.  at  half  load.  The  guarantee  of  the  reciprocating 
engine  was  20  lb.  full  load  and  23  half  load;  19-5  lb.  was  required 
during  the  test,  with  an  average  vacuum  of  26.  The  cost  of 
oil  for  the  turbine  per  kilowatt  was  'OOlSed.;  for  the  recipro- 
cating engine  the  cost  was  -OOed.  per  kilowatt.  The  only 
thing  he  had  against  the  turbine  was  the  cost  and  short  life 
of  the  copper  brushes.  With  the  turbine  runmug  at  a  peri- 
pheral speed  of  6,000  ft.  per  minute  the  brushes  only  lasted  336 
houi-s;  or  on  the  total  units  generated  the  cost  of  the  brushes 
was  -OOed.,  against  OOOOSd.  the  cost  per  unit  generated  of  the 
carbon  brushes  on  the  reciprocating  engine.  The  total  cost 
per  kilowatt  came  out  at  ^8  63.  for  the  turbines,  and  ^610  for 
the  reciprocator. 

Mr.  Barker  said  thjit  he  had  not  seen  any  cutting  of  the 
Hades  by  the  action  of  the  steam  during  his  10  years'  experience. 
The  stripping  of  the  blades  was  chiefly  due  "to  negligence  of 
the  fitters  or  attendants.  For  superheated  steam  he  found  copper 
to  be  the  best  metal,  copper  Ijlades  being  able  to  stand  800  deg. 
Fah.,  but,  of  course,  the  design  must  be  good.  As  regards  the 
difference  of  temperature  in  the  cylinder,  the  velocity  of  the 
steam  is  so  great  that  this  may  be  neglected. 

Mr.  Andrews  said  that  his  experience  with  turbines  had  been 
in  their  favour.  He  had  known  blades  to  be  stripped,  the 
cause  being  insufficient  clearance,  but  the  damage  was  practically 
only  noticeable  on  the  steam  consumption.  He  found  that  the 
turbines  at  Hastings  remained  efficient  over  a  long  period,  but 
a  good  vacuum  was  necessary  both  for  high  output  and  low  steam 
consumjrtion. 

Mr.  Wells  considered  that  tliere  was  still  room  for  the 
reciprocating  engine,  and  that  the  figure  of  25  lb.  steam  con- 
sumption given  for  that  type  in  the  paper  was  too  high;  25  oi- 
26  was  about  the  limit  in  vacuum  that  anyone  would  care  to 
work  to,  and  too  much  could  be  paid  for  a  low-steam  con- 
sumption As  regards  the  test  figures  given  in  the  discussion 
that  had  been  going  on  in  the  electrical  papers  on  the  relative 


merits  of  the  two  typ?s  of  engines,  he  considered  it  wrong  to 
compare  stations  which  were  working  under  entirely  different 
conditions  as  regards  boilers,  coal,  etc.,  but  that  each  type 
should  be  compared  as  a  distinct  unit  on  a  heat  basis. 

Mr.  Nielson  pointed  out  that  a  very  high  speed  was  some- 
times required.  High-lift  pumps  were  now  being  made, 
working  by  steam  turbines.  The  jJump  was  started  through 
reducing  gearing,  and  gradually  changed  direct  on  to  the  shaft 
of  the  turbine. 

Mr.  Chilton,  in  replying  to  the  discussion,  said  that  he  had 
no  information  to  give  on  the  subject  of  reversing  turbines. 
200  to  250  deg.  Fah.  of  superheat  could  be  allowed  for  turbines, 
but  they  must  be  specially  designed  for  superheated  steam. 
No  doubt  the  commutator  difficulties  would  be  got  over  by 
electrical  engineers.  The  25  lb.  per  kilowatt  steam  consumption 
was  without  superheat,  and  was  an  average  from  information 
supplied  to  him  from  all  over  the  country;  slow-speed  Corliss 
engines  would  undoubtedly  give  b.-^tter  results.  If  a  saving  in 
the  loss  of  vacuum  between  the  condenser  and  the  cylinder  of 
a  reciprocating  engine  could  be  made,  there  would  be  a  great 
gain  in  the  efficiency. 


THE  DISTRIBUTION   OF    ELECT  RICI  TY  I N 
SHIPYARDS  AND  ENGINE  WORKS.* 

By  J.  A.  Andeeson. 

The  first  consideration  in  designing  a  distribution  system  for 
an  engine  works  and  shipyard  is  the  choice  of  system  to  be 
adopted  (1)  for  power,  (2)  for  lighting.  Some  engineers  advo- 
cate three-phase  and  others  direct  current  throughout.  The 
writer  is,  however,  strongly  of  opinion  that  a  combination  of  the 
two  systems — namely,  three-phase  for  power  and  direct-current 
three-wire  for  lighting — (and,  in  special  cases,  power) — possesses 
the  greatest  advantage. 

The  motor  load  on  the  three-phase  system  does  not  affect  the 
lighting  load  off'  the  direct-current  system — a  most  important 
consideration.  This  arrangement  admits  of  a  large  momentary 
demand  on  the  power  side,  and  three-phase  motors  of  10  H.P. 
and  under  can  be  started  up  direct  off'  the  mains.  The  voltage 
drop  does  not  appreciably  affect  the  speed  of  the  motor-generators 
for  the  direct-current  supply,  so  that  the  lighting  is  unaffected. 

As  most  of  my  data  is  in  connection  with  three-phase  motors, 
a  short  description  of  the  two  types  in  general  use  with  their 
respective  advantages  and  disadvantages  may  not  be  amiss : 

1.  Those  with  a  squirrel-cage  or  short  circuited  rotor,  started 
by  means  of  a  compensator  which  reduces  the  voltage  at  the 
terminals  of  the  motor,  the  transformer  portion  being  cut  out 
by  means  of  a  throw-over  switch  when  the  motor  has  attained 
maximum  speed. 

2.  Those  with  a  drum-wound  rotor.  Three  ends  of  the  wind- 
ing are  connected  to  slip-rings  on  the  spindle  and  the  other 
three  ends  are  "  star "  connected.  Resistances  are  inserted 
between  the  armature  winding  by  means  of  the  slijo-rings  when 
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starting.  These  resistances  can  either  be  cut  out  by  a  controller 
which  also  ojierates  the  primary  circuit,  or  by  a  regulating 
.switch,  with  a  triple-pole  switch  for  the  primary. 

The  chief  difference  between  the  squirrel-cage  motor  and  the 
slip-ring  motor  is  the  starting  current.  The  squirrel-cage  motor 
takes  about  2^  times  full-load  current  for  full-load  torque  at 
starting,  whereas  the  slip-ring  motor  gives  about  full-load  torque 
when  taking  full-load  current.  The  slip-ring  motor  is  from  10 
per  cent  (for  the  larger  sizes)  to  20  per  cent  dearer  than  the 
squirrel-cage  motor,  and  the  latter  type  is  a  little  more  efficient 
and  less  complicated. 

For  ordinary  use,  therefore,  the  squirrel-cage  motor  is  the 
better,  although  it  has  to  be  very  heavily  fused  if  started  up 
against  a  load,  as  is  necessary  in  many  cases  in  shipyards.  It 
requires,  however,  much  less  attention,  and  the  wiring  is  not 
so  complicated  and  expensive.    The  last  reason  is  sufficient  to 

*  Abstract  of  a  paper  read  before  the  Newcastle  Local  Section  of  the  Institution 
of  Electrical  Engineers  on  January  18,  1904. 
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debar  slip-ring  motors  for  use  ou  such  machines  as  punches, 
shears  and  beam  benders,  where  the  starting  gear  has  some- 
times to  be  placed  at  a  considerable  distance  trom  the  motor. 
For  such  machines  as  winches  and  cranes,  the  slip-ring  motor 
is  the  only  one  which  will  prove  satisfactory.  The  Newcastle 
Electric  Supply  Company  have  now  out  on  hire  over  iO  three-ton 
shipyard  winches  driven  by  10  H.P.  motor.*  of  the  slip-ring  type, 
and  they  are  entirely  suc«e.ssful  from  every  point  of  view, 
especially  from  the  point  of  ^new  of  economy. 

The  following  figures  taken  from  one  of  the  above  winches 
show  the  kilowatts  taken  in  starting  various  loads.  Weights 
were  placed  ou  the  foot  brake  lever  as  an  artificial  load,  and  the 
motor  started  up  by  a  controller.  The  figures  clearly  show  the 
low  demand  from  the  mains  when  starting  in  proportion  to  the 
load. 


Kw. 

Volts. 

Amps. 

P.F. 

Remarks. 

3-5 

442 

7-8 

Winch  ruimiug  light. 

5-1 

440 

8-9 

*75 

Rimaing  with  weight  ou  brake  lever. 

8-4 

17 

Starting  on  first  step  of  controller. 

430 

11 

■84 

Ruuaing  with  increased  weight  on  lever. 

8-6 

16 

Controller  on  first  step  would  not  start 
without  slight  assistance. 

n-2 

20 

Starting  on  second  step  of  control! -r, 

ii-b 

436 

14  :j 

•87 

Running  with  increased  weight  on  lever. 

12-6 

22 

Starting  on  second  step  of  controller. 

436 

15  8 

■86 

Running  with  inorc  ised  weight  on  lever. 

12-S 

21 

Controller  on  second  step,  but  would  not 
start  without  assistance. 

16-2 

Starting  on  third  step  of  coutroher. 

A  winch  was  tried  fitted  with  a  10  H.P.  squirrel-cage  motor, 
but  it  could  only  lift  about  15  cwt.  unless  started  with  a  slack 
rupe,  even  when  switching  the  motor  direct  on  to  the  mains. 

For  ordinary  use  the  squirrel-cage  motor  has  so  many  distinct 
advantages  over  the  slip-ring  type,  that  it  is  well  worth  going 
to  some  extra  expense  to  adopt  an  arrangement  for  placing 
lighter  fuses  in  circuit  when  running.  Figs.  1  and  2  show  an 
arrangement  which  the  writer  has  had  in  use  for  some  months. 

Fig.  1  is  a  diagrammatic  sketch  and  Hg.  2  is  a  section  through 
the  oil-break  switch  of  a  10  H.P.  starting  compensator,  the  split 
terminals  of  which  were  modified  to  suit.  Originally  the  split 
terminals,  F,  and  F^,  F3  and  F^,  and  F^  and  F^,  were  short- 
ciicuited,  so  that  when  the  switch  was  thrown  over  to  that  side 
the  motor  was  direct  on  to  the  line.  These  double  terminals 
have  been  rejjlaced  by  six  single  terminals,  making  both  sides 
similar  in  this  respect,  and  F,,  F3,  and  F^  are  connected  to  F^, 
F^,  and  F^  respectively  through  auxiliary  fuses.  The  kuile 
blade  terminals,  M,,  M^,  M3,  L,,  L^,  and  L3,  are  mounted  on  a 
wood  block,  to  which  is  connected  the  switch  handle.  At  start- 
ing the  switch  is  thrown  over  to  the  transformer  side  with  the 
usual  transforming  effect.  After  the  motor  has  got  up  full 
speed  the  switch  is  thrown  over  to  the  running  side,  and  imts 
the  auxiliary  fuses  in  circuit.  The  ordinary  motor  fuses  are 
placed  at  the  distributing  point  in  the  usual  way.  This  starting 
gear  was  first  connected  to  a  10  H.P.  motor  driving  a  large 
punching  and  shearing  machine  which  was  exceptionally  hard 
to  start  up,  the  slides  being  out  of  order.  The  compensator 
had  to  be  connected  up  on  the  highest  step,  and  the  current 
through  the  ordinary  fuses  at  starting  was  about  80  amperes, 
the  motor  taking  44  seconds  to  get  up  to  speed.  With  the  above 
arrangement  we  were  enabled  to  run  with  auxiliary  fuses  of 
22  S.W.G.  copper  in  series  with  the  18  S.W.G.  copper  necessary 
for  starting. 

Most  of  the  machines  in  a  shijDyard  shoidd  be  separately 
driven.  They  have  as  a  rule  to  be  sjiaced  far  apart,  which  would 
increase  the  amount  of  shafting  required  to  drive  them  in 
groujjs,  and  they  have  also  to  work  very  intermittently. 

The  cost  of  power  in  a  shipyard  shed  when  driven  by  a 
50  N.H.P.  Crossley  gas-engine  through  a  friction  clutch  was 
£l9o  12s.  in  5  montlis,  64  per  cent  of  this  indicated  power  being 
required  to  drive  the  shafting.  Most  of  the  shafting  has  been 
done  away  with  and  squirrel-cage  motors  installed,  the  cost  of 
power  for  the  same  5  months  of  the  year  being  i;i45  14s.  Od.  with 
electricity  at  I'/'ied-  per  unit. 

Punching  and  shearing  machines  can  best  be  driven  by  belt 
from  the  roof  principals  or  from  the  top  of  the  machine  itself, 
although  this  latter  position  sometimes  gives  too  short  a  drive. 
Quadrujale  punching  and  shearing  machines  with  an  overhead 
jib  crane  can  only  be  driven  with  the  motor  underground ;  the 
use  of  a  guide  jjulley  is  also  necessary,  making  a  very  satisfactory 
drive.  Driving  such  machines  by  gearing  throws  vei'y  heavy 
stresses  on  the  motor,  which  are  more  or  less  avoided  by  using 
a  belt.    Belting  is  also  more  often  than  not  much  cheaper. 


In  one  case  jDlate  rolls  are  driven  by  a  40  H.P.  slip-ring  motor 
with  heavy  resistances  in  the  rotor  circuit  for  speed  rcguhition. 
The  motor  is  geared  to  the  rolls  and  reversed  by  the  controller. 
When  the  rolls  are  under  way  the  reversing  current  is  very 
excessive ;  for  this  reason  the  fuses  have  practically  to  be  short- 
circuited.  A  foot  brake  has  been  tried  to  stop  the  machine 
before  reversing,  so  as  to  reduce  the  rush  of  current,  but  it  lu,s 
not  been  successftil.  In  a  boiler  shop  the  plate  rolls  are  driven 
by  a  similar  motor,  but  by  means  of  a  countersliaft  and  crossed 
belts  for  reversing  purposes.  This  arrangement,  where  possible, 
is  to  be  jDreferred,  as  it  saves  the  momentum  in  the  rotor  and 
there  are  no  heavy  spur  wheels  to  reverse.  Although  speed 
regulation  of  the  motor  is,  perhajps,  more  satisfactory,  it  ha.s 
been  found  to  be  practically  unnecessary,  as  the  operator  can  get 
what  regulation  is  required  by  allowing  the  crossed  and  open 
belts  to  slip,  but  I  do  not  think  that  the  advantage  is  worth  the 
extra  expense  incurred  by  using  this  type  of  motor.  In  another 
shijjyard  the  rolls  are  driven  by  a  30  H.P.  squirrel-cage  motor 
by  means  of  a  countershaft  with  crossed  and  open  belts. 
Although  the  rolls  are  lighter  than  the  rolls  previously  men- 
tioned, they  do  the  same  class  of  work,  and  are,  on  the  whole, 
more  satisfactorily  driven. 

In  engine  works,  where  sometimes  direct-current  motors  are 
essential,  separate  mains  should  be  run  from  the  sub-station, 
but  these  motors  should  be  as  few  as  possible,  and  connected 
across  the  outers  of  a  three-wire  system.  They  are  claimed  to  be 
of  most  benefit  when  driving  variable-speed  machines,  such  as 
lathes,  drilling  machines,  and  boring  mills,  as  they  do  away  with 
belting.  Tliis  is  not  altogether  an  advantage,  for,  as  is  well 
known,  the  belt  forms  an  elastic  coupling  between  the  motor 
and  its  load,  and  thus,  if  a  sudden  stress  comes  on  the  machine, 
the  belt  slips,  and  may  save  the  motor  and  gearing  from  injury. 


Fio.  2. 

For  driving  large  cranes  in  constant  use,  it  has  been  proved 
that  three  direct-current  motors  give  the  best  efficiency,  but 
the  first  consideration  should  not  be  efficiency,  but  reliability 
and  freedom  from  breakdown.  The  use  of  three  direct-current 
motors  with  commutators,  controllers,  resistances,  and  com- 
plicated wiring  all  tend  to  increase  the  possibility  of  breakdown. 
On  the  other  hand,  a  single  three-phase  squirrel-cage  motor 
crane  has  very  few  electrical  connections;  a  starting  compensator 
displaces  three  controllers,  magnetic  brake,  and  heavy  resistances 
with  their  respective  connections.  The  three-phase  type  neces- 
s'trttes  the  use  of  a  square  shaft  and  friction  clutches  for  tiic 
longitudinal  traverse  on  the  crane  itself,  but  these  require  much 
less  skilled  attention  than  the  direct-current  motors  with  their 
connections  and  accessories,  and  the  capital  cost  is  also  less. 


The  Stikling  Boiler. — The  Stirling  ComjJany,  who  are  the 
original  manufacturers  of  the  Stirling  boiler,  advise  us  that 
they  have  now  opened  a  London  office  at  53,  Victoria  Street, 
Westminster,  S.W.,  to  enable  them  to  deal  more  efficiently  with 
their  London  and  South  of  England  business.  They  advise 
us  that  this  office  will  be  under  the  charge  of  Mr.  G.  Graham. 
The  head  office  of  this  company  will  still  be  at  53,  Deansgate 
Arcade,  Manchester,  with  Mr.  E.  G.  Constautine  as  the  manager 
of  the  British  branch. 

The  New  Locomotives  of  the  Great  Ckntral  Rail- 
way.— Sir  Alexander  Henderson,  the  chairman  of  the  Great 
Central  Railway,  mentioned  at  the  half-yearly  meeting  of  the 
company,  held  on  the  11th  inst.,  that  during  the  past  half  year 
36  new  engines  had  been  placed  on  the  road  in  substitution 
for  worn-out  or  antiquated  engines.  The  new  six-coupled  goods 
engines  were  capable  of  hauling  fully  20  per  cent  heavier  loads 
than  those  they  displaced.  The  six-coupled  outside-cylinder 
fish-train  engines  hauled  50  per  cent  heavier  loads,  and  the 
eight-coupled  mineral  engines  took  70  per  cent  more  load  than 
their  predecessors. 
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LITERATURE. 

••The  British  Weather  Chart,  1904."  By  B.  G.  Jenkins, 
F.ll.A.S.  London:  11.  Morgan,  05,  Westow  Street, 
Ujiper  Norwood,  S.E.    Large  size,  6d. 

Thic>  is  a  weatlier  diagram  forecast  for  tlie  current  year, 
based  on  tlie  author's  paper,  ••  Forecasting  of  Weather,"" 
and  on  "'  Tellustria,"  a  method  for  determining  astronomi- 
cally the  variations  in  the  temperature  and  pressure  of 
the  atmosphere. 

It  appears  evident  tliat'  the  methods  adopted  by  the 
author  have  a  sound  foundation,  but  to  what  extent  other 
influences  are  brought  to  bear  in  the  actual  weather  con- 
ditions it  is  difficult  to  say.  The  true  value  of  Mr. 
Jenkins"  labours  can  be  best  judged  by  comjiaring  liis  fore- 
cast with  the  actual  prevailing  conditions  througliout  the 
present  year. 


"  A  Text  Book  of  Applied  Mechanics  and  Mechanical 
Engineering."  By  Andrew  Jamieson,  M.I.C.E.  Voh 
I.  Fourth  Edition.  London :  Charles  Grltiiu  and 
Company  Limited,  Exeter  Street. 
The  previous  editions  of  this  work  have  beconie  so  populai 
and  well  known  that  were  it  not  for  the  additional  matter 
a  notice  would  be  almost  superfluous.  The  chief  aini  of 
the  author  lias  been  to  meet  the  requirements  of  students 
contemijlating  the  Institution  of  Civil  Engineers'  Examina- 
tions and  otlier  higher  examinations  in  engineering  courses. 
The  constant  jn'ogress  made  in  constructional  machinery 
and  works  makes  it  absolutely  essential  for  tlie  entei'prising 
student  to  give  his  attention  to  such  a  work  as  this,  fm 
the  author  has  that  special  intuitive  facvdty  which  lias 
enabled  him  to  comjiile  most  typical  cases  and  examples 
from  most  recent  ])ractice. 

Without  enteiing  into  the  details  of  the  contents  of  the 
volume,  we  should  mention  that  within  the  5(K)-odd  jiages, 
embellished  with  alxiut^  1500  flgures  and  diagrams,  the  wliule 
subject  is  dealt  with  in  an  admirable  manner,  jjiodern 
examples  being  given  with  illustrations  from  actual 
machinery. 

An  increased  usefulness  is  efl'ected  by  the  addition  of 
an  apjjendix  of  the  (juestions  set  by  the  Institution  of  Civil 
iMigineers  fur  their  Associate  Meuibersliip  Examinations. 
Tliese  extend  from  October,  1897,  to  February,  190:'),  and 
should,  therefore,  greatly  assist  readers  in  gauging  their 
own  capal)ilities  in  this  direction.  Taken  altogether,  this 
text  book  may  be  labelled  as  indispensable. 


"  A  Text  Book  of  A]iplied  Mechanics  and  Mechanical 
Engineering."  By  Andrew  Jamieson,  M.I.C.E.  Vol. 
II.  Third  Edition.  London :  Charles  Griffin  and 
Company  Limited,  Exeter  Street,  Strand. 

All  that  has  been  said  with  reference  to  Vol.  I.  of  the 
same  work  applies  equally  to  the  volume  under  considera- 
tion. This  book  is  divided  into  four  main  parts,  following 
on  the  two  which  consitute  Vol.  I.  Part  III.  treats  of 
motion  and  energy,  with  examples ;  Part  IV.  embodies 
graphic  statics  and  applications  to  framed  structures,  as 
bridges  and  roofs ;  in  Part  V.  the  subject  is  strength  of 
materials,  comprising  strains,  stresses,  factors  of  safety, 
etc.,  wliilst  Part  VI.  deals  with  hydraulics  and  hydraulic 
machinery. 

The  same  clear  method  of  imparting  knowledge  is 
evidenced  throughout  as  in  the  first  volume,  which  identifies 
the  author  as  a  past  master  in  the  realm  of  teaching.  Any 
student  who  goes  through  these  two  volumes  conscientiously 
need  have  no  fear  in  solving  piactical  examples  which  he 
nu\y  come  across.  Including  the  ajipendices,  there  are 
just  on  600  pages,  fully  illustrated,  and  we  look  upon  both 
volumes  as  chea])  and  tlioroughh'^  good. 


INVENTIONS  OF  THE  WEEK. 

By  Marks  and  Clerk,  The  Practical  Engineer  Patent  Agency, 
18,  Southampton  Building's,  Chancery  Lane,  London,  W.C.; 
30,  Cross  Street,  Manchester;  and  13,  Temple  Street, 
Birmingham. 

The  first  date  given  after  the  number  of  each  specification  ts  the  date 
of  application.  The  second  date  is  that  of  the  advertisement  of 
acceptance  of  the  complete  specifications. 

The  following  accepted  specifications  were  advertised  on  the  dale 
mentioned,  and  within  two  months  of  such  date  any  person  properly 
interested  can  oppose  the  sealing  and  grant  of  the  patent  by  giving 
formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  specification  herein  referred  to,  or  of  any  other  published 
patent  specification,  will  be  forwarded  post  fret  for  one  shilling  upon 
application  being  sent  to  Messrs.  Marks  and  Clerk  at  either  of  the 
above  addresses. 

Packing  Rings  for  Pistons.   Klktchek.   No.  1356,  of  •20tli 

.January,  1903.  Ad.  ol  ac,  January  20tli,  1904. — ^Thia  invention 
relates  to  a  packing  arrangement  for  pistons,  wliicli  consists  in 
providing  two  rings;  an  inner  ring  having  a  cylindrical  or 


Specification  No  1350,  of  1903.1 

(I  uitiil  i)ure  adapted  to  Jit  the  piston  body,  and  an  outer  ring 
having  a  c'yliudiifal  periphery  adapted  to  fit  the  cylinder;  tiic 
al)uttiiig  suri'aees  of  tlie  two  riugs  being  of  scroll  or  spiral 
c'oiitiguration,  tlie  rings  being  jjrovided  with  means  for  holding 
them  in  the  desired  rehitive  angular  position.  The  figure  shows 
a  sectional  elevation  and  plan  view  of  the  midway  tongue  piece. 

Couplings  for  Railway  Wagons,  etc.  Hardy.  No. 
3866.  of  18tli  Fel)ruary,  1903.    Ad.  of  ac.  January  20th,  1904.— 


Fio.  2. 
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This  iiiveiitiou  relates  to  a  coupling  for  railway  wagons  and  the 
like,  which  can  be  ojjerated  from  either  side.  The  coupling 
consists  of  the  combination  of  a  link  or  stirrup  pivoted  to  the 
draw-bar,  a  gravity  hook  pivotally  mounted  upon  the  free  end 
of  the  link  to  one  side  of  the  central  line  thereof,  and  means 
such  as  crank  arms  for  raising  and  lowering  the  link. 

Steam  Boilers  of  the  Locomotive  Type.  Haytjiorne 

No.  5360,  of  7th  March,  19U3.  Ad.  of  ac,  January  20th,  1904.— 
This  invention  relates  to  steam  boilers  of  the  locomotive  type. 
One  part  of  the  invention  has  for  its  object  to  provide  racaiis 
(fig.  2)  for  securing  water  tubes  in  the  fireboxes  of  such  b  lilers, 
so  that  ready  aceess  may  be  had  to  such  tubes  without  recjniring 


Specification  No.  5300,  of  1903. 

to  undo  a  large  number  of  screwed  bolts  and  stays.  The 
iuvention  also  includes  a  feed-water  heating  apparatus  (shown 
in  plan  by  fig.  3)  for  this  type  of  boiler,  and  aii  improved  tool 
for  screwing  up  and  taking  out  the  tubes. 

Burners  for  Liquid  Fuel  Furnaces.  Smith.  No.  5499 
of  9th  March,    1903.    Ad.   of  ac,  20th  January,  1904.— This 


Specificittion  No.  54'J9,  of  19P3 

invention  relates  to  a  swivel  bracket  for  Liquid  fuel  burners, 
comprising  a  cylinder  divided  into  a  ijlurality  of  compartments. 


according  to  the  number  of  separate  constituents  to  be  supplied 
to  the  burner,  rotatablc  connections  adapted  to  open  and  close 
these  compartments,  further  connections  for  outlet  to  the 
burner,  or  inlet  from  supply  from  or  to  each  of  the  compartments, 
means  for  packing  the  connections,  and  means  for  the  attach- 
ment of  the  bracket  to  the  furnace. 

Clutches.  Bk.\uley  and  Ed.munds.  No.  5988,  of  14th  March, 
1903.  Ad.  of  ac,  2()th  January,  1904.— This  invention  relates 
to  clutches,  consisting  of  sets  of  overlajjping  lings,  which  are 
brought  into  forcible  contact  to  engage  the  clutch,  and  released 
from  such  contact  to  disengage  the  clutch,  as  described  under 
the  apiilication  foi-  letters  patent  No.  18170,  of  1902.  The 
object  of  the  present  invention  is  to  improve  tlic  action  of  tlic 


Sj  ecificatlon  No.  i9SS,  of  1903. 

clutches,  and  to  provide  means  by  wliicli  the  parts  by  whicli 
the  clutch  is  put  in  and  out  of  engagement  whilst  carrying 
none  of  the  driving  strain  is  free  from  end  thrusts  on  the  shafts. 

Internal-combustion  Oil  Engines.  Cuosslev  and  Webu. 
No.  6455,  of  20th  March,  1903.  Ad.  of  ac,  January  20th, 
1904. — This  invention  consists  of  means  of  preventing  the  over- 
heating of  certain  types  of  vaporisers  of  internal-combustion 


Fia.  3. 

Specificition  No.  Oi.w,  of  l'J03. 


oil  engines  using  hydrocarbon  or  other  combustible  liquid  a.s 
fuel.  The  inventors  claim  the  combination  of  a  special  form 
of  vaporiser  consisting  of  a  detached  vessel,  connected  to  the 
working  cylinder  by  means  of  a  restricted  passage,  together 
with  the  admission  of  water  to  this  vaporiser  for  the  purpose 
of  regulating  its  temperature,  and  thus  tending  to  prevent  pre- 
ignitious  of  the  explosive  charges  and  the  decomposition  of  the 
fuel. 
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Driving  Mechanism  of  Planing  and  like  Machines. 

Bateman  and  Bateman.  No.  6250,  of  18tli  March,  1903.  Ad. 
of  ac,  20th  January,  1904.. — This  inventiou  relates  to  the  driving 
iiiechaiiism  of  planing,  slotting,  and  the  like  machines,  and 
consists  of  the  use  in  combination  with  ordinary  driving 
pulley  of  a  heavy  loose  pulley  or  wheel,  and  a  driving 
strap    or  belt  wider    than    the   driving   pulley,    so    that  it 


Fio.  2. 
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Specification  No.  6250,  of  I'M. 


never  entirely  leaves  the  heavy  loose  pulley ;  the  oljject 
being  to  facilitate  the  reversing  of  the  )naclune,  and  re-starting 
the  machine  in  the  opposite  direction  at  full  speed,  removing  to 
a  great  extent  undue  strain  and  shock  on  the  driving  belts,  and 
reducing  to  a  minimum  the  power  required  to  stop  the  movement 
of  the  table  or  ram  in  one  direction,  and  to  re-start  it  in  the 
reverse  direction  by  utilising  the  oiergy  stored  up  in  the  heavy 
wheel  or  pulley,  which  continuously  revolves  in  one  direction. 

Combined  Means  for  Use  in  Mechanically  Operating 
the  Inlet  Valve  or  the  Exhaust  Valve  of  an  Internal- 
combustion  Engine,  and  Causing  the  Ignition  of  the 

Charge.  The  Wolseley  Tool  and  M^^tor  Car  Co.  Limited  and 
Austen.  No.  6461,  of  20th  March,  1903.  Ad.  of  ac,  20tl) 
January,  1904. — This  inventiou  consists  of  combined  means  for 
use  in  mechanically  operating  the  inlet  or  exhaust  valve  of  an 
internal-combustion   engine,  and  causing   the  ignition  of  the 


Specification  No.  0461,  of  1903. 

charge,  which  comprises  a  depression  in  the  surfaoe  of  the  cam 
ly  which  the  valve  is  operated,  means  which  ensure  that  a  portion 
of  the  valve  mechanism  will  move  into  such  depression  after 
the  valve  has  closed,  and  means  by  which  the  movement  of  such 
Ijortions  of  the  mechanism  is  utilised  in  operating  the  igniter. 

Apparatus  for  Re-heating  Compressed  Air.  Daw 

AND  Richardson.  No.  8355,  of  11th  ,\pril,  1903.  Ad.  of  ac. 
20th  January,  1904. — This  invention  relates  to  an  improved 
apparatus  for  re-hcating  compressed  air,  consisting'  in  a  furnace 
ujron  the  open  upper  cud  of  which  an  open  casting  or  part  com- 


posed of  an  outer  wall  of  corrugated  form  is  superposed,  and 
which  is  surrounded  by  a  cover  fitting  over  same  so  as  to  close 
the  outer  surfaoe  of  the  corrugations  and  produce  a  continuous 
worm  or  sinuous  passage,  the  upper  end  of  whicli  is  connected 


■miMMMiMmi, 


Spicifiiatiou  No.  S35.0,  of  19(:i 

to  the  supply,  v/Mle  its  lower  I'lid  is  connected  to  the  conduit 
leading  to  the  machines  in  which  the  re-heated  compressed  air 
is  utilised. 

Straight-way  Valves.  Castle.\ia\.  No.  itilia,  of  25th  July, 

1903.  Ad.  of  ac,  20tli  January,  1904. — This  inventiou  relates 
to  a  straight-way  valve,  comprising  a  body  and  cover,  a  spindle 
bearing  righl  and  lelt  handed  threads,  tu  which  work  nuts 
incapable  of  turning,  the  said  nuts  being  connected  by  toggle- 
joints  to  a  pair  of  suitably  packed  valve  discs,  bearing  on  corres- 


Specificatiou  No.  16i43,  of  l'J03. 

ponding  seats  formed  in  the  body ;  means  of  turning  the  spindle 
to  tighten  or  loosen  the  toggle  joints,  and  thereby  press  the  valve 
discs  against  their  seats  when  in  position,  or  release  such  pres- 
sure, as  the  case  may  be,  and  means  of  withdrawing  the  spindle 
and  valve  discs  into  the  dome  of  the  body  and  when  necessary 
sustaining  them  there. 


February  19,  1904] 
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LAUNCHES  AND  TRIAL  TRIPS. 


Shahzada- — -Messrs.  Charles  Comiell  and  Company  Limited, 
Whitemch,  launched  on  January  30th  a  steel  screw  passenger 
steamer  of  handsome  model  for  the  Asiatic  Steam  Navigation 
Company,  Liverpool  and  Calcutta.  The  principal  dimensions 
of  the  vessel  are;  Length,  .300  ft.;  breadth,  40  ft.  7  in.;  depth 
moulded,  24  ft.  9  in.  !Sho  has  been  si>ecially  designed  to  suit 
the  owners'  passenger  and  coastSg  trade  abroad,  and  will  carry 
3,200  tons  dead  weight  on  a  moderate  draught.  She  is  classed 
100  A 1  at  Lloyd's,  and  to  the  Board  of  Trade  requirements 
for  a  passenger  certificate.  The  firsl-class  staterooms  are 
arranged  above  and  below  the  bridge  deck  amidships,  the 
second  class  under  the  poop  deck,  while  the  'tween  decks  are 
arranged  for  the  transport  of  native  passengers,  with  all  the 
necessary  cooking  and  lavatory  accommodation.  Rooms  are 
also  provided  for  carriage  of  mails,  specie,  etc.  The  vessel  is 
to  be  fitted  with  a  comjalete  installation  of  electric  light  and 
fans  for  cooling  saloon  and  staterooms,  etc.  The  cargo  gear 
is  very  complete,  and  the  deck  machinery  of  the  best  tyjjc. 
The  engines  are  22^  in.,  38  in.,  and  62  in.,  by  a  42  in.  stroke, 
and  are  being  supplied  by  Messrs.  Dunsmuir  and  Jackson 
Limited,  Govau.  As  the  vessel  left  the  ways  she  was  named 
Shahzada. 

Tean. — Messrs.  Scott  and  Company,  Greenock,  launched  on 
January  30th  the  twin-screw  steamer  Tean,  built  to  the  order 
of  the  China  Navigation  Company.  Tlie  vessel  is  2,250  tons 
gloss,  and  is  the  last  of  an  order  of  six  placed  with  Messrs. 
Scott  by  the  same  owners.  She  will  be  supplied  with  engines 
by  the  builders. 

Sheila. — Messrs.  A.  and  J.  Inglis,  Pointhouse,  launched  on 
January  30tli  a  screw  passenger  steam  named  Sheila,  which 
they  have  built  for  the  Higliland  trade  of  Messrs.  David 
MacBrayne.  Triple-expansion  engines  of  high  jJower  are  being 
supplied  by  the  builders,  and  the  vessel  is  exijected  to  attain 
a  high  rate  of  speed.  The  Sheila  is  being  fitted  with  electric 
light  and  all  modern  improvements.  Special  attention  has 
been  paid  to  ventilation  and  the  comfort  of  passengers,  and  the 
vessel  should  be  a  valuable  addition  to  Messrs.  MacBrayne's 
fleet. 

Dalton. — On  January  29th  the  large  steel  steamer  Daltou, 
built  by  Messrs.  R.  Craggs  and  Sous  Limited,  Tees  Dockyard, 
Middlesbrough,  for  Messrs.  Webster  and  Barraclough,  of  West 
Hartlepool,  of  about  6,100  tons  dead  weight,  proceeded  to  sea 
for  her  official  trials.  The  results  were  proiioimced  entirely 
satisfactory  to  all  concerned,  the  vessel  registering  a  speed  of 
12 J  knots  in  ballast  trim.  The  machinery  has  been  fitted  by 
Messrs.  Blair  and  Company  Limited,  of  Stocktan,  and  has 
cylinders  25  in.,  41  in.,  67  in.,  by  45  in.  stroke,  steam  being 
supplied  by  tw-o  large  single-ended  boilers  working  at  180  lb. 
to  the  square  inch. 

Carmelina. — On  January  30th  there  was  successfully 
launched  from  the  shipbuilding  yard  of  Messrs.  Wood,  Skinner, 
and  Company  Limited,  at  Bill  Quay,  a  steel  screw  steamer, 
which  has  been  built  to  the  order  of  Mr.  Ludvig  Castberg,  of 
Christiania.  The  vessel  is  designed  to  carry  about  2,300  tons 
dead  weight  on  a  light  draught.  The  vessel  was  christened 
Carmelina  by  Miss  May  Skinner,  of  South  Shields.  The  steamer 
will  have  a  set  of  triple-expansion  engines,  supplied  with  steam 
by  two  large  steel  multitubular  boilers,  working  at  a  pressure 
of  180  lb.  per  square  inch,  which  have  been  constructed  and 
will  be  fitted  by  the  North-Eastern  Marine  Engineering  Com- 
pany Limited,  Wallsend. 

Poo  Shing'. — The  Foo  Shing  (meaning  Wealth  and  Pro- 
motion), which  has  just  been  completed  by  Swan,  Hunter,  and 
Wigham  Eicliai-dson  Limited  for  the  Indo-China  Steam  Navi- 
gation Company  Limited,  has  sailed  from  the  Tyne  after  a 
very  successful  trial  trip.  The  vessel  is  290  ft.  in  length  by 
42  ft.  beam,  and  will  carry  a  number  of  European  and  Chinese 
passengers.  She  is  intended  to  trade  in  Chinese  waters,  and 
is  very  completely  fitted  with  the  most  modeni  and  approved 
appliances  for  working  both  the  ship  hersslf  and  her  cargo. 

Engineer  Avdakoff — On  February  2nd  Messrs.  Osbourne, 
Graham,  and  Company  launched  from  their  yard  at  Hylton 
the  steel  screw  steamer  Engineer  Avdakoft'.  Her  principal 
dimensions  are:  275  ft.  by  40  ft.  l|in.  by  20  ft.  6  in.  She  is 
designed  to  carry  a  cargo  of  3,000  tons  on  a  shallow  draught. 
Tlie  engines  are  to  be  fitted  by  Messrs.  Geo.  Clark  Limited,  of 
Southwick,  Sunderland,  and  have  cylinders  '20^in.,  33  in., 
54  in.,  by  '36  in.  stroke,  with  two  large  boilers  to  work  at  a 
pressure  of  180  lb. 

Brookwood — On  February  2ud  Messrs.  Ropuer  and  Son, 
Stockton,  launched  from  their  yard  a  steel  screw  steamer  of 
the  following  dimensions  ;  Length,  336  ft.  3  in.;  breadth,  48  ft. ; 
depth,  24  ft.  3  in.  The  engines  will  be  of  the  triple-expansion 
type,  furnished  by  Messrs.  Blair  and   Company  Limited,  of 


Stockton,  and  of  about  1,100  inricated  horse  power,  having  two 
steel  boilers  15  ft.  3  in.  by  10  ft.  3  in.,  of  160  1b.  pressure.  The 
vessel  has  been  built  to  the  order  of  tlie  Constantine  and  Picker- 
ing Steamship  Company,  Middlesbrough,  and  the  vessel  was 
named  Brookwood. 

On  February  2nd  there  was  launched  from  the  shipbuilding 
yard  of  Messrs.  Smith's  Dock  Company  Limited  three  steel 
steam  herring  drifters  of  the  following  dimensions ;  80  ft.  by 
18  ft.  by  9  ft.  They  will  be  fitted  with  compound  engines 
lOJin.  and  23  in.  by  16in.  stroke,  supplied  by  Messrs.  McColl 
?nd  Pollock,  of  Sunderland.  The  vessels  are  to  the  order  of 
Messrs.  Westmacott  Limited,  Great  Yarmouth,  and  are  named 
Blackthorn,  Thistle,  and  Holly  resioectively. 

Plying  Linnet. — Messrs.  Ferguson  Bros.,  Port-Glasgow, 
launched  on  February  1st  the  lug-boat  Flying  Linnet,  which 
they  have  built  to  the  order  of  the  Clyde  Shipping  Company. 
The  vessel  is  a  duplicate  of  the  Flying  Swift,  launched  by  the 
firm  for  the  same  company  in  October  last.  Her  dimensions 
are:  110  ft.  by  23  ft.  by  12  ft.,  and  she  has  engines  of  20  in. 
end  40  in.  by  27  in.  stroke,  and  a  large  boiler  of  120  lb.  pres- 
sure. Electric  light  generated  by  a  De  Laval  steam  turbine 
is  fitted.  Messrs.  Muir  and  Houston,  Glasgow,  supply  the 
engines.  The  vessel,  which  is  built  to  the  highest  class  of  the 
Britih  Corporation  Registry,  was  named  by  Miss  Howling, 
Greenock. 

Atlantic — On  February  4th  Messrs.  William  Gray  and 
Company  Limited  launched  the  steel  screw  steamer  Atlantic 
for  Messrs.  W.  H.  Cockerline  and  Company,  Hull.  The  vessel 
is  of  the  following  dimensions:  Length  over  all,  336  ft.;  breadth, 
47  ft. ;  and  depth,  24  ft.  10  in.  Triple-expansion  engines  are 
being  supplied  by  the  Central  Marine  Engine  AVorks  of  the 
builders  of  over  1,200  horse  power,  liaving  cylinders  24  in., 
38  in.,  and  64  in.  diameter,  with  a  piston  stroke  of  42  in.,  and 
two  large  steel  boilers  to  work  at  a  pressure  of  160  lb.  per 
square  inch.  The  ceremony  of  naming  the  steamer  Atlantic 
was  performed  by  Mrs.  Cockerline,  wife  of  the  owner. 


NAVAL  NOTES. 

Ne'W  Zealand- — The  battleship  New  Zealand,  the  largest 
warship  ever  built  at  Portsmoutli  Dockyard,  was  launched  there 
on  February  Itli,  in  the  presence  of  a  distinguished  company, 
which  included  the  Duke  of  Coiinauglit.  The  new  vessel  is 
one  of  the  King  Edward  class.  She  is  454  ft.  long,  and  has 
a  displacement  of  16,350  tons.  Her  armament  consists  of 
some  18  big  guns  in  barbettes  and  armoured  batteries  on  the 
upper  and  main  decks,  and  30  smaller  quick-firing  guns  and 
ma.xims,  besides  four  submerged  torpedo  tubes.  Her  ran; 
weighs  23-}  tons.  She  will  be  fitted  with  three  cylindrical 
boilers  and  18  water-tube  boilers  of  the  Duchuisse  type,  capable 
of  developing  18,000  horse  power,  and  an  estimated  speed  of 
18i  knots. 

Contracts  fob  American  Cruisers. — The  two  13,000  ton 
battleships  to  be  added  to  the  United  States  Navy  are  to  be 
constructed  by  Messrs.  Cramp,  of  Philadelphia.  Their  tender 
was  lowest,  =£599,900  for  each  vessel.  One  is  to  be  completed 
in  38  and  the  second  iu  40  months.  This  compares  with  27 
months  for  the  two  new  Japanese  battleships  of  16,000  tons,  the 
one  by  the  Vickers  Company  and  the  other  at  Elswick. 


CORRESPONDENCE. 


Communications  intended  for  insertion  should  he  written  on  one  side 
of  the  paper  only  ;  and  if  accompanied  by  sketches,  these  should 
be  neatly  drawn,  and  forwarded  on  a  roll,  to  prevent  creasing. 
We  cannot  undertake  to  return  rejected  communications,  or  to  reply 
to  inquiries  by  letter.  In  all  cases  letters  must  be  accompanied 
with  the  name  and  address  of  the  writer. 

Wc  do  not  hold  ourselves  responsible  for  the  opinions  of  our  Corres- 
pondents. 

RE  ELECTRIC   PASSENGER  LIFTS. 

To  the  Editor  of  "  The  Practical  Engineer." 

SlK, — Our  attention  has  been  called  to  your  issue  of  the 
22nd  January,  in  which  there  appears  a  report  of  a  paper  on 
the  above  subject,  read  at  the  Institute  of  Mechanical  Engineers, 
by  Mr.  P.  H.  Stevens. 

The  statements  iu  that  jjaper  are  exceedingly  clear  and 
generally  accurate,  and  the  information  it  gives  will  be  very 
valuable  to  those  who  may  be  considering  this  question. 

There  is,  however,  one  point  to  which  we  should  like  to  refer, 
whicli  might  possibly  lead  to  a  mistaken  impression,  and  that 
is  in  the  comparison  between  what  is  described  as  a  "  rope 
drive  drum  system  '  and  a  "  wheel  system." 

In  referring  to  the  former  the  writer  says:  "It  is  usual  to 
provide  a  safety  device  known  as  a  slack  cable  gear,  which 
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niiiis  at  luttiug'  off  the  current  aud  sto2)ping  the  engine  when 
a  certain  amount  of  slack  rojjc  has  uncoiled.  Before  the  lift 
can  he  worked  again  the  motor  must  l)e  turned  by  hand,  aud 
the  slack  liftingi  rop?s  carefully  wound  into  their  correct 
grooves." 

AVe,  however,  have  always  recommended  using  a  winding  drum 
nil  electric  lift  gears  for  passenger  service,  as  we  consider  it 
gives  a  more  positive  automatic  cut-oft'  to  prevent  any  danger 
of  over-winding,  aud  our  patent  slack  cable  safety  switch," 
which  we  use  to  prevent  any  jjossibility  of  the  danger  suggested, 
comes  into  operation  directly  either  the  cage  or  the  balance 
vveight  meets  with  any  obstruction,  before  there  is  time  for  the 
I'opes  to  uncoil,  and,  consequently,  the  suggested  process  of 
winding  the  ropes  again  into  their  correct  positions  is  entirely 
inaccurate,  so  far  as  refers  to  the  system  we  adopt. 

As  this  is  a  point  about  which  there  is  considerable  con- 
troversy between  various  manufacturers  of  electric  lifts,  and 
as  this  statement  may  possibly  prejudice  the  consideration  of 
this  question,  we  trust  that  you  will  see  your  way  to  insert 
this  uote. 

It  may  also  be  of  advantage  to  point  out  that  although  in 
the  case  of  a  single  lift  in  a  l)uilding  an  electric  lift  is  much 
cliea2)er  in  cost  of  motive  power,  yet  where  there  are  a  number 
of  lifts  in  the  same  building,  or  in  buildings  belonging  to  the 
same  ownership,  the  lifts  being  worked  from  a  public  high- 
])ressure  supply,  the  water  would  be  supplied  at  a  low  rate, 
which  would  compare  very  favourably  with  the  cost  of  electric 
current,  apart  from  the  great  saving  on  the  cost  of  installa- 
tion.— Yours,  etc., 

R.  ■\Vaygood  and  Co.  Limited. 


QUERIES  AND  REPLIES. 


Communications  should  Ic  written  on  one  side  of  the  paper  only,  and  in 
all  cases  be  accomjianied  with  name  and  address.  Sketches  should 
be  neatly  drawn,  and,  if  large,  sent  on  a  roller,  so  as  to  avoid 
creasing.  This  column  is  intended  for  the  mutual  assistance  of 
engineers  in  their  daily  work.  As  far  as  we  possibly  can,  we 
render  assistance,  but  we  cannot  undertake  to  work  out  elaborate 
arithmetical  calculations,  or  deal  with  matters  not  of  general 
interest.  Further,  we  cannot,  under  the  pretence  of  answering  a 
query,  he  made  the  medium  for  gratuitous  vuffing.  We  cannot 
undertake  to  reply  to  queries  by  post. 


1789.  Watt's  Governor. —I  should  be  pleased  if  any  reader  would 
give  me  the  following  information  regarding  Watt's  governor,  with 
counterpoise  First,  how  to  find  weight  of  counterpoise  for  same, 
when  you  have  speed  of  (governor,  height  of  cone,  centres  aud 
disc  of  balls  fixed.  Also  how  to  get  speed  of  governor  at  mid- 
position  when  you  have  all  the  above. — Fitter. 

Answer. — Thanks  for  answei-s  received  to  this  quei-y.  In 
applying  them  to  present  governors  now  working  I  find  that 
"  Ajax  "  aud  "  W.  S."  rules  come  out  the  best.  I  should  be  pleased 
if  "  W.  S."  would  say  what  the  5  D  represents  in  the  latter  part  of 
his  equation,  thus — 

J-ois 

There  seems  tu  be  a  great  difference  between  "V.  P."  and  the 
others,  but  1  cannot  see  how  tliere  should  be  from  the  way  he  gets 
the  first  part  of  his  equation,  unle.-,s  it  is  in  the  latter  part  of  the 
working  out  of  same. — Fitter. 

1798-  Polishing  Brashes. — Can  any  reader  inform  me  of  the  name 
and  address  of  a  firm  or  firms  which  supply  polishing  brushes  for 
a  small  lathe  to  screw  on  the  fast  headstock  like  a  chuck  ?  1  want 
to  polish  water  taps  that  have  been  put  on  one  side  for  some 
time. — Lisc'ARDiAN. 

Answer. — Write  to  Messrs.  W.  Canning  aud  Co.,  Great  Hampton 
Street,  Birmingham,  who  will,  we  think,  be  able  to  supply  your 
requirements. 


1794.  Angle  for  Hydraulic  Pump  Valve  Faces.— Can  any  leader 

tell  me  the  best  mitre  or  angle  for  hydraulic  pump  valve  faces, 
and  width  of  valve  seatings,  for  a  pressure  of  10  tons  per  square 
inch  ?  Also  best  diameter  and  lift  of  valves  for  f  in.  diameter 
hydra,ulie  pump  ram.  —  Ionorajius. 

1795.  Dynamometer  for  Propeller  Thrust.  -Will  some  reader 

let  me  know  the  best  and  most  easily  attached  dynamometer  for 
above  use  ?  The  I.H.l'.  is  about  225,  aud  runs  at  about  350  revolu- 
tions. Will  it  necessitate  a  special  thrust  block  ?  A  sketch, 
description,  probable  cost,  and  the  name  of  anj'  articles  or  works 
on  the  subject  would  much  oblige. — Esmouth. 

1796.  Skin  Friction-In  passing  from  a  morlel  of  a  ship  to  the  ship 
itself,  what  correction  must  be  made  for  skin  friction  ? — E.xmouth. 


1797-  Crank  Shaft  Governor. — is  there  a  crank  shaft  governor  for 
steam  engines  giving  automatic  expansion  without  reducing  the 
lead  as  the  load  is  reduced  ?  If  so,  1  shall  be  very  glad  to  have  par- 
ticulars of  same,  esjiecially  of  the  bar  type  — Scotsman. 

1799.  Book  for  Board  of  Trade  Marine  Engineers'  Examina- 
tions.—  Can  any  reader  recommend  me  a  useful  book  on  marine 
eugiueeriug  problems  and  solutions  V  1  mean  the  practical  kind 
of  questions  one  would  have  to  be  acquainted  with  to  pass  for,  say, 
extra  chief  engineer  or  Board  of  Trade  inspector. — X.  Y.  Z. 

1800.  Spring  Bearing. — I  want  to  make  a  spiral  spring  to  resist  a 
certain  weight.  Can  you  tell  me  of  any  book  that  I  can  get  that 
will  help  me,  that  will  give  strength  of  steel,  diameter  of  and 
length  of  spring?— Constant  Reader. 

1801.  Feed-water  Heater. — With  a  toiler  cqjable  of  evaporating 
4,200  lb.  water  per  hour,  and  engine  working  at  100  lb.  jiressure 
cutting  oil'  at  half  stroke,  will  some  reader  give  reliable  rules  for 
ascertaining  the  tube  surface  and  capacity  of  a  feed-water  heater 
suitable,  aud  how  long  the  water  should  remain  in  the  heater  to 
obtain  a  feed  temperature  of  100  deg.  Fah.,  tempeiature  of  water 
from  pump  60  deg.  l^'ah.  ?  (a)  Exhaust  steam  from  engine  passing 
through  heater  tubes  ;  (b)  passing  outside  tubes  ;  (c)  from  whicU 
arrangement  can  liest  results  be  obtained  V — P'ebd  Wateh. 

1802.  Evauorator. — Can  any  reader  state  what  i-i  the  usual  ratio  in 
English  practice  between  the  evaporating  surface  and  the  pro- 
duction per  day  with  the  Weir  or  the  Caird  and  Hainer's  or  other 
evaporators  ? — V.  C. 


MISCELLANEA. 


At  the   meeting  nt  the  'Civil  Engineer.s,  held  on  February 
9th,  Sir  Wm.  H.  White  in  the  chair,  a  paper  was  read  by  Mr. 
W.  H.  West,  entitled  "  The  Tonnage  Laws,   aud  the  A.<scss- 
!    ment  of  Harbour  Dues  and  Charges." 

Great  Nobthekn  and  City  Railway. — The  opening  of  tliis 
railway,  the  postponement  of  which  was  stated  in  our  last  as 
likely  to  be  for  several  weeks,  has  already  taken  place.  The 
alterations  to  the  signalling  arrangement  have  satisfied  the 
Board  of  Trade. 

W^ORK  AND  Wages  :  Birkenhead. — Trade  in  thi.s  district 
remains  unchanged.  Government  orders  are  keeping  Lairds' 
fairly  well  going.  Other  firms  are  none  too  brisk.  On  the 
whole  trade  is  better  in  this  district  than  ma?iy  engineering 
centres. 

Dust  Destrlctor  at  Rough. — On  February  12th  a  Local 
Government  Board  inquiry  was  held  with  reference  to  an  appli- 
cation l-.o  borrow  ^'5,500  for  the  erection  of  a  destructor.  The 
scheme  provides  for  the  ercctn  n  of  a  two-cell  plant  by  Messrs. 
Meldrum  Bros.  Limited,  capable  of  dealing  with  24  tons  ot 
refuse  per  day. 

"  Dejecoline  "  Boiler  Scale  Fluid.-— We  are  informed  that 
the  Lords  Commissioners  of  the  Admiralty  have  again  renewed 
the  contract  for  the  supply  of  "  Dejecoline  "  boiler  scale-removing 
fluid  to  His  Majesty's  dockyards  during  the  ensuing  twelve 
months.  This  is  the  fourth  year  in  succession  which  the 
Admiralty  have  continued  the  use  of  this  fluid  for  the  Eoyal 
dockyards.  The  sole  manufacturers  of  the  "  Dejecoline  "  boiler 
fluid  are  the  British  Boiler  Fluid  aud  Engineers'  Stores  Com- 
pany Limited,  Church  Wharf,  Limehouse,  London,  E. 

Cheshire  Electricity  and  Power  Gas  Scheme. — A  Bill 
has  been  dejjosited  for  present  session  for  the  purpose  of  incor- 
porating a  company  ])y  the  name  of  "  The  Cheshire  Electricity 
and  Power  Gas  Company."  The  area  proposed  to  be  covered 
by  the  company's  operations  is  to  include  the  whole  of  Cheshire, 
within  which  it  is  intended  to  supply  electricity  in  bulk,  and 
to  manufacture  and  distribute  power  gas  for  the  purposes  of 
motive  power  for  heating,  but  not  for  illumination.  The  pr-ice 
to  be  charged  for  power  gas  is  not  to  exceed  3d.  i>er  thousand 
cubic  feet  if  over  four  million  cubic  feet  are  consumed  per 
quarter,  or  4d.  per  thousand  cubic  feet  if  less  than  that  quantity 
is  taken.  The  price  for  electricity  will  range  from  3d.  per 
unit  to  3d.  per  unit,  according  to  the  quantity  required.  The 
promoters  named  in  the  bill  are  Mr.  Henry  Brunner,  Mr. 
Edward  Basil  Lupton,  Mr.  William  M'Donnell  Mackey,  Mr. 
Alfred  Mond,  and  Mr.  W^illiam  Edward  Rowcliffe.  The  capital 
of  the  company  is  to  be  ^Bl, 000, 000,  divided  into  one  million 
shares  of  £1  each,  but  with  power  to  divide  these  shares  into 
"preferred  half  shares"  and  "deferred  half  shares."  Upon 
this  capital  it  is  proposed  to  issue  debenture  stock  to  the  extent 
of  06333,000.  The  Bill  contains  e.vpress  provisions  that  the 
granting  of  this  Act  shall  not  be  construed  as  entitling  the  com- 
pany to  any  monopoly  or  exclusive  right  to  supply  power  gas 
within  the  county  of  Cheshire,  but  powers  are  sought  to 
acquire  "  by  agreement  "  any  authorised  electric-lighting  under- 
taking within  the  company's  area  of  supply. 
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SIMPLICITY  IN   MOTOR-CAR  DETAILS. 

The  visitor  to  the  Automobile  Show  must  have  been  struck 
witli  the  wide  divergence  of  practice  between  iiuuiy  makers 
uf  motor  cars  and  engines  for  use  thereon  in  the  matter  of 
simplicity  in  some  cases  and  unnecessary  complications  in 
others. 

The  maimer  in  wijich  motion  may  be  transmitted  and 
controlled  from  the  prime  mover  to  the  driving  axle  or 
axles  admits  of  very  interesting  niechaiiii.'al  problems  being 
solved,  but  the  engineer  should  bear  in  mind  that  for  the 
most  part,  other  things  being  eijual,  simplicity  is  an  advan- 
tage far  outweighing  the  more  cleverly  original  and  possibly 
more  ingenious  way  of  effecting  the  movements  upon  cars 
tiiat  have  to  be  controlled  by  non-mechanical  or  somewhat 
unskilled  persons. 

Many  of  the  means  and  methods  employed  in  connection 
with  the  driving  and  controlling  mechanism  on  tars  that 
were  exhibited  were  complete  studies  as  to  the  manner 
in  which  apparently  a  maximum  of  machinery  and  moving 
parts  could  be  arranged  within  the  minimum  space.  While, 
however,  this  may  Ije  interesting  to  the  constructor,  and 
undoubtedly  a  matter  of  pride  to  the  originator  ami 
designer,  we  doubt  very  much  whether  either  of  these 
l)ersons  would  feel  Hattered  could  they  have  heard  the 
conmieiits  of  some  of  the  possible  buyers  or  users  of  cars 
when  examining  these  wonderful  arrangements. 

The  cars,  to  sell  for  public  use,  should  be  such  as  will 
give  no  more  troulile  to  a  driver  than  a  liorse  does  to  its 
coachman,  and  in  saying  this  we  are  not  belittliitg-  either 
those  who  have  charge  of  horses  nor  assuming  ignorance 
on  the  part  of  those  who  are  to  liave  charge  of  mechanical 
cars.  He  would  lie  rightly  condemned  as  a  ]ieculiar  per- 
son who  would  allow  horses  to  be  cared  for  or  controlled 
by  one  not  experienced  in  their  ways  and  habits.  'llic 
difference,  however,  between  employuiga  vetci-inary  surgeon 
to  drive  a  horse  and  paying  an  ordiuaiy  coaclmian  for  the 
same  duty  is  probably  no  greater  than  would  be  retpiired 
in  the  class  of  persons  necessary  for  looking  after  and 
controlling  some  of  the  cars  exhibited  at  the  show. 

To  require  that  every  person  in  n  car  should  dismomil, 
and  the  car  body  be  lifted  entirely  from  its  frame  or  tilted 
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in  a  manner  to  tlu'eaten  decapitation  to  the  driver  wishing 
to  examine  a  faulty  part,  is  obviously  to  court  difficulties 
and  inconveniences  in  connection  with  the  use  of  the  vehiclu 
tliat  will  sooner  or  later  bring  the  maker  into  contempt. 

Every  part  of  the  mechanism  that  is  to  be  lubricated  or 
attended  to  should  be  arranged  in  jiositions  capable  of 
being  readily  and  conveniently  examined ;  there  should 
be  a  minimum  number  of  independent  parts  for  effecting 
the  necessary  motions  tliat  are  associated  with  every  car. 
Dodges  or  tricky  methods  of  effecting  certain  well-known 
operations  should  be  eliminated,  and  a  little  more  thought 
given  to  the  convenience  and  comfort  of  the  user  than 
to  the  idea  of  doing  the  ordinary  work  in  a  novel  and 
exti'aordinary  way.  There  is  no  i-eason  at  all  why  a  maker 
should  consider  it  necessary  to  invent  everything  afresh 
tliat  is  to  be  used  on  his  car,  so  that  he  may  have  his  own 
type  of  fitting  in  every  detail  that  is  employed.  It  would 
be  just  as  unreasonable  to  require  that  the  liarness  of  eveiy 
horse  should  Ijc  arranged  in  a  manner  to  suit  the  fads  of 
every  harness  maker  as  to  permit  the  suggestion  to  be 
maintained  that  every  car  maker  must  have  his  own  special 
metliods  of  carrying  every  possible  motion  into  effect. 

We  are  persuaded  that  the  simplicity  of  detail  has 
much  to  do  with  tlie  success  of  some  of  the  cars  now  on 
the  market,  and  we  unhesitatingly  affirm  that  many  of  the 
complicated  arrangements  that  were  seen  at  the  sliow  must 
inevitably  bring  U23on  their  makers  troubles  such  as  will 
l)revent  a  large  sale  of  their  cars  being  effected,  even 
though  the  motors  and  main  arrangements  are  ingenious 
and  in  many  respects  superior  to  those  to  be  found  on  the 
simj^ler  cars.  In  motor-car  construction,  as  well  as  in 
many  other  mechanical  arrangements,  he  succeeds  best  who 
adopts  the  simplest  method  of  carrying  out  his  ideas  and 
employs  for  his  movements  those  parts  that  are  likely  to 
be  the  most  readily  appreciated  and  understood  by  those 
who  have  to  handle  and  control  them. 


CONSERVATISM  ON   RAILWAY  BOARDS. 

It  is  not  often  that  the  chairman  of  a  railway  company 
Mill  give  to  the  public  such  an  object  lesson  in  the  old- 
fashioned  manner  and  methods  dominating  his  mind  as 
that  given  at  the  recent  annual  meeting  of  one  of  our 
principal  British  railways.  The  chairman  at  that  meeting, 
in  answer  to  the  severe  criticisms  that  have  been  made 
concerning  the  want  of  improvements  and  the  backward- 
ness in  point  of  fittings  for  the  convenience  of  the  travelling 
public  shown  on  that  line,  maintained  that  in  his  opinion 
the  best  method  of  warming  railway  carriages  was  by  the 
ordinary  foot  warmer.  As  these  remarks  were  not  greeted 
with  the  customary  laughter  or  applause,  we  presume  tlie 
complacent  shareholders  acquiesced  in  the  proposal  to  save 
their  money  for  foolish  improvenients  by  probably  con- 
sidering their  pockets  before  the  efficiency  of  their  line. 

It  has  always  been  extremely  difficult  to  move  a  railway 
company  towards  considering,  nmch  less  adopting,  any 
improvement  in  mechanical  arrangements  such  as  would 
undoubtedly  be  to  the  advantage  of  passengers  and  to 
themselves.  It  seems  to  be  a  conclusion  or  principle 
dominating  the  minds  of  the  advisers  of  many  railway 
companies  that  nothing  good  in  the  matter  of  engineering 
can  be  produced  other  than  by  the  technical  staff  of  the  line 


itself,  or  it  may  perhaps  be  that  the  official  engineers  and" 
otliers  consider  that  if  any  outside  proposal  is  adopted,  then, 
such  is  more  or  less  a  reflection  upon  themselves  for  not' 
having  suggested  it. 

While  the  backwardness  of  many  lines  in  the  niatter  of 
heating  arrangements  is  thus  explained,  it  is  interesting  to 
note  that  concerning  goods  wagons  there  is  a  trend  in 
the  direction  of  constructing  larger  capacity  wagons  than 
has  hitherto  been  the  practice,  and  there  is  also  a  movement 
favouring  the  introduction  of  more  i^owerful  engines.  In 
this  connection,  at  the  recent  meeting  of  the  Great  Western 
Railway  Company  it  was  announced  that  the  forward  policy 
of  adopting  heavier  engines  was  being  vigorously  proceeded 
with  and  foreign  engines  actually  tried,  and  that  the  bridges 
and  other  structures  were  being  strengthened  in  order  to 
carry  the  heavier  locomotives  that  they  were  introducing. 

The  number  of  engineering  firms  in  this  country  who  at 
one  time  laid  themselves  out  particularly  towards  improving 
mechanism  and  appliances  that  are  used  on  railways  have 
now  become  comparatively  few  conqiared  to  those  who  could 
quite  i-eadily  produce  devices  of  advantage  and  economy 
to  those  concerned.  The  only  reason  apparently  whj'  so 
little  is  done  in  that  direction  is  the  utter  indifference  that 
is  shown  by  boards  of  management  and  their  advisers  to 
the  suggestions  and  ideas  tliat  emanate  from  those  whom 
they  consider  outsiders. 

The  Board  of  Trade  constantly  make  suggestions  to  the 
various  railway  companies,  but  these  suggestions  are 
merely  the  ex])ression  of  pious  opinions  that  certain  reforms 
and  improvements  should  be  carried  out,  and,  so  long  as 
the  railway  conqianies  politely  receive  and  carefully  schedule 
these  suggestions,  no  attempt  that  the  Board  of  Trade  can 
make  to  worry  or  enforce  their  convictions  can  be  in  the 
least  degree  harmful  to  the  companies.  An  example  of 
this  is  given  in  the  recommendations  that  have  been  made 
in  connection  with  the  fitting  of  every  goods  wagon  with 
a  brake  to  be  operated  from  either  side.  Although  this 
lias  been  embodied  in  an  Act  or  Parliament,  there  is  but 
little  likelihood  of  such  being  actually  can-ied  out,  as  the 
officials,  with  common  consent,  actually  report  to  the  Board 
of  Trade  that  no  satisfactory  brake  has  yet  been  devised, 
notwithstanding  the  fact  that  there  are  many  patents  in 
existence  of  brakes  that  in  every  respect  fully  comply  with 
all  the  requirements  by  unquestionably  practicable  and 
simple  methods. 


NOTES  ON  NEWS. 

National  Engineering  and  Trade  Lectures. — An 
important  project  is  now-  on  hand,  under  the  organising 
hand  of  Mr.  B.  H.  Morgan,  to  stimulate  and  expand  British 
trade  in  '  colonial  and  foreign  markets  by  means  of 
illustrated  lectures.  The  scheme  is  being  assisted  by  the 
Board  of  Trade  and  other  Government  departments,  Colonial 
Governments,  British  consular  officers,  chambers  of  com- 
merce, employers'  federations,  technical  institutions,  etc., 
and  already  a  large  amount  of  support  has  been  given.  It 
is  proposed  that  eminent  engineers  and  leading  experts 
shall  prepare  lectures  in  various  lines  of  manufacture,  point- 
ing out  the  progress  made  in  Great  Britain  in  the  various 
manufacturers,  emphasising  novel  points  of  utility,  design, 
and  so  forth.  The  lectures  will  be  illustrated  with 
lantern  slide  views ;  they  will  then  be  printed,  and 
copies  forwarded  for  reading  at  the  leadhig   centres  of 


227 


trade  iu  the  Biitisk  colonies  and  foreign  counti'ies. 
ilie  organiser  has  arranged  for  the  preparation  of  lectures 
oil  the  engineering  induscry,  and  the  following  are  already  in 
hand :  "'  riritish  l^rogress  iu  Electrical  Work,"  Sir  W.  H. 
I'reece ;  '"  British  Progress  in  Dynamo  and  Motor  Construc- 
tion," Mr. , J.  Swinburne ;  "British  Progress  in  Mechanicai 
Koad  Traction,"  Col.  ii.  E.  Cromptou ;  "British  Progress 
in  Steam  Generation,'  Prof.  W.  Kipper;  ■  British  Progress 
iu  Steam  Boiler  Construction,"  Mr.  F.  J.  Bowan;  "British 
Progress  in  Machine  Tool  Manufacture,"  Mr.  J.  Asliford; 
"  British  Progress  in  Municipal  Engineering,"  Mr.  W.  H. 
Maxwell ;  "  British  Progress  in  Steam  Engine  Construction,' 
Mr.  J.  H.  Dales ;  "  British  Progress  in  Gas  Works  Plant 
and  Machinery,"  Mr.  C.  E.  Brackenbury;  "British  Work- 
shops and  their  Equipment,"  Mr.  B.  H.  Morgan ;  "  Pneu- 
matic Tools  and  Appliances,"  Mr.  E.  C.  Amos ;  "  British 
Progress  iu  Locomotive  Practice,"  Mr.  C.  Rous-Martin ; 
'  British  Progress  in  Pumps  and  Pumping  Engines,"  Mr. 
P.  Bjorliug;  "The  Selection  of  Boilers,"  Mr.  C.  E. 
Stromeyer.  From  such  an  array  of  talent  we  are  sui'e  that 
their  effect  must  be  felt  to  the  benefit  of  the  various 
industries,  and  should  have  far-reaching  results. 

The  BiRMiNGH.\ii  Association  of  Mechaotcal  Engineers. — 
The  members  of  this  association  held  their  annual  dinner 
at  the  Grand  Hotel,  Birmingham,  on  Saturday,  the  13th 
inst.,  Mr.  Mark  Bobinson  being  in  the  chau-.  There  was 
a  large  attendance.  Ou  the  following  Monday  the  mem- 
bers paid  a  visit  to  the  Corporation  of  Aston  electric  power 
station.  The  party  were  received  by  the  Mayor  (Mr.  Smith) 
and  Mr.  A.  E.  Godrich,  chairman  of  the  Electric  Power 
Committee,  and  shown  round  the  station.  The  buildings 
occupy  a  frontage  of  130  ft.,  with  a  depth  of  100  ft.,  with 
a  huge  chimney  stack,  communicating  with  the  boilers, 
170  ft.  high.  The  engine  room  is  about  80  ft.  long,  with 
a  width  of  45  ft.  It  is  fitted  with  a  temporary  iron  eud 
on  wheels,  so  as  to  allow  of  quick  extension  to  take  further 
engines  as  the  requirements  may  demand.  The  council 
have  a  plentiful  supply  of  water,  having  an  artesian  well 
to  a  depth  of  300  ft.,  and  by  electrically-driven  pumps  the 
water  is  raised  to  a  storage  tank  capable  of  holding  20,000 
gallons  on  the  roof  of  the  building.  Before  being  used  in 
the  boilers  the  water  is  passed  through  a  purifying  and 
softening  process,  and  then,  being  partially  heated  in  an 
economiser  by  the  waste  gases  from  the  furnaces,  it  is  fed 
in  the  boilers  by  electric  pumps.  The  capacity  of  the 
station  is  1,200  kilowatts.  The  engines  run  at  a  speed 
of  180  revolutions  per  minute,  and  to  comiterbalance  the 
constant  fluctuations  of  the  tram  load  they  are  fitted  with 
heavy  flywheels.  The  steam  is  generated  by  means  of 
six  tubular  boilers,  capable  of  evaporating  4,000  gallons  per 
hour,  which  are  fed  by  mechanical  stokers. 

High-speed  Steam  Railway  Servtce. — As  an  indirect 
consequence  of  the  Marienfelde-Zossen  high-speed  electrical 
railway  trials,  experiments  are  being  made  on  a  number 
of  German  railway  lines  with  a  view  to  investigating  the 
working  conditions  of  a  steam  railway  service  with  increased 
speeds.  On  the  Cassel-Hanover  line,  for  instance,  the 
trains  tested  are  made  up  of  gigantic  high-speed  loco- 
motives and  solidly-connected  six-axle  cars,  gaining  a 
mean  speed  as  high  as  130  km.  (81  miles)  per'  hour. 
This'  speed  would  enable  the  joui-ney  Ijetween  Berlin  and 
Hamburg  to  be  completed  in  about  two  hours,  and  it  is 
safe  to  state  that  one  such  train  in  either  direction  would 
be  quite  sufficient  for  the  present  traffic.  In  the  case  of 
these  experiments  giving  satisfactory  results,  it  is  thought 
probable  that  already  next  summer  some  specially  suitable 
lines  will  be  arranged  for  a  similar  increased  speed  service, 
the  more  so  as  the  Berlin-Zossen  trials  have  shown  existing 
permanent  ways  (provided  they  be  fitted  with  heavy  rails) 
to  be  fully  suitable  for  a  similar  service.  Even  in  the  case 
of  the  introduction  of  electric  high-speed  railways  being 


postponed  for  economical  reasons,  a  material  improvement 
in  the  German  high-speed  railway  sei-vice  may  be  anticipated, 
as  far  as  lines  with  specially  dense  traffic  are  concerned. 


Germa^i  Competition  in  the  Steel  Trade. — At  tli>; 
general  meeting  of  Measures  Brothers  Limited,  held  on 
Friday,  the  1 2th  inst.,  Mr.  K.  H.  Measiu-e  presided.  Owiug 
to  the  amalgamation  with  Messrs.  H.  G.  Measure  they  had, 
in  consequence,  an  up-to-date  foundry  ;  tltey  were  increasing 
their  labour-saving  machinery.  The  firm  had  had  three 
almost  impossible  years,  and  prices  had  reached  such  a 
low  level  that  English  works  had  absolutely  stopped  making 
goods  lather  than  go  on  supplying  tliem  at  prices  ten 
shillings  a  ton  over  what  they  were  then  paying.  One  of 
their  Gernuin  suppliers  admitted  that  over  every  ton  of 
stuft'  sujiplied  to  them  they  made  a  loss,  but,  of  course,  the 
Germans  got  the  benefit  of  the  export  bounty,  and,  more- 
over, charged  the  home  consumer  ,£3  per  ton  more  than 
the  foreigner.  Belgian  finns  had  also  shut  down,  and 
things  had  reached  that  pitch  where  there  must  be  a  general 
shutting  down,  with  consequent  decreased  supplies,  or 
better  j^rices  would  have  to  be  obtained.  As  a  fact,  a 
German  syndicate  had  been  formed  to  put  up  prices,  and 
would  probably  commence  operations  before  the  end  of 
the  month  by  putting  up  prices  15  to  20  per  cent  at  once. 


The  Koyal  Coiijmission)on  Loudon  Traffic  have  nominated 
Sir  John  Wolfe  Barry,  one  of  the  Boyal  Commissioners, 
Sir  Benjamin  Baker,  and  Mr.  W.  Barclay  Parsons,  consult- 
ing engineer  to  the  Board  of  Rapid  Transit  Railroad  Com- 
missioners of  New  York,  to  advise  the  Commission  on 
certain  important  technical  questions  connected  with 
locomotion  and  transport  in  London.  The  Commissioners 
have  taken  a  mass  of  evidence  upon  proposals  which,  it 
is  suggested,  would  alleviate  existing  conditions  of  ti'affic 
and  afl'ord  further  facilities,  and  the  advisers  to  the  Com- 
mission will  report  upon  the  engineering  and  other  technical 
considerations  involved  iu  these  proposals.  It  will  not 
be  the  duty  of  the  technical  advisers  to  the  Commission 
to  make  any  report  upon  specific  schemes  which  have  formed 
the  subject  of  applications  to  Parliament. 

Screw  Propellers. — The  engines  of  all  future  British 
naval  ships  are  (says  a  London  correspondent  of  the 
Glasgow  Herald)  to  be  so  designed  that  the  screw  propellers 
will  turn  outwards  for  driving  the  vessel  ahead.  For 
some  time  the  practice  has  been  to  fit  the  engines  to  turn 
the  screws  inwards,  but  experience  has  shown  that  this 
causes  a  loss  iu  uiauoeuvriug  qualities,  and  also  in  propulsive 
efficiency,  especially  where  the  propellers  work  close  to 
the  hull  of  the  ship.  In  the  French  navy  experiments  have 
been  made  which  confirm  this  view,  and,  as  a  consequence, 
it  has  been  decided  that  all  small  cruisers  and  torpedo  craft 
shall  be  fitted  with  out-turning  screws.  One  of  the  advan- 
tages of  the  in-turning  screw  was  that  the  engineer's  platform 
could  be  in  the  centre  of  the  ship,  so  that  lie  had  full  control 
and  view  of  both  engines.  In  the  merchant  service  this 
advantage  is  got  even  with  out-turning  screws,  but  to  obtain 
this  result  it  is  necessaiy  to  have  heavy  columns  or  frames  in 
front  of  the  engine,  so  as  to  take  up  the  thrust  of  the  cross- 
head  and  connecting  rod.  Not  only  would  extra  weight  be 
involved  in  this  change — an  important  consideration  iu 
warships — but  the  view  of  the  engine  would  be  restricted. 
In  naval  machinery  round  forged  steel  columns  are  now 
used  in  all  cases,  and  the  engineer  in  charge  can  see  all 
parts  at  a  glance,  and  can  ascertain  easily  if  any  part  of 
the  macliinery  shows  a  tendency  to  heat.  In  the  new 
cruisers  the  starting  platform  will  be  in  the  wings  of  the 
ship,  the  back  columns  of  the  cast-iron  form  with  slipper 
guides  for  the  tlu'ust  of  the  crosslieads  and  connecting  rod 
being  placed  next  to  the  longitudinal  bulkhead  which 
separates  the  two  engine  rooms. 
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LEAVES   FROM   A    NAVAL  ENGINEER'S 
NOTE  BOOK. 
Vll. — Pistons  and  Piston  Eods. 

The  pistons  of  modern  naval  engines  are  genei'ally  made  of 
steel,  either  cast  or  forged,  the  former  being  the  material 
adopted  for  the  pistons  of  large  engines  as  fitted  in  battle- 
ships and  cruisers,  while  the  pistons  of  the  smaller  and 
quicker  revolution  engines  fitted  in  torpedo  craft  are  usually 
made  of  forged  steel.  The  form  most  commonly  adopted  is 
conical,  which  is  particularly  well  adapted  to  resist  any 
tendency  to  deformation  due  to  the  steam  pressures  acting 
alternately  on  its  faces.  It  is  customary  to  make  the  high- 
pressure,  intermediate,  and  low-jn-essure  pistons  all  of  the 


Fig.  1. 


same  total  depth,  and  such  that  the  slope  of  the  face  of  the 

R 

underside  of  the  low-pressure  pistons,  or  the  ratio  —  fig.  1, 

H 

equals  from  3  to  4  in  the  case  of  four-cylinder  triple- 
expansion  engines  for  battleships  and  cruisers.  The  actual 
values  of  this  ratio  obtaining  in  a  number  of  recent  examples 
of  tins  type  of  engine  are  given  below  :— 


Name  of  vessel. 


Diameter 

of  L  P. 
cylinders 
in  inches 
=  D. 


Ratio 

_R 

See 
fig.  1. 


Depth  of 
pistons  at 
rim,  over 
junk  ring, 
in  inches 
=  d. 


Ratio 
D 


H.M.S.  Duncan   

U.S.A.  battleship  Virginia  

H.M.fS.  King  Alfred  

U.S.A.  cruiser  Denver  

U.H.A  armoured  cruiser  Maryland 

H.M.S.  Devonshire   

R  !6si:ia  cruiser  

H.M.S  Duke  of  Edinburgh   


63 
06 
SU 
35i 
74 
6!) 
36 


3-01 
3-08 
3-10 
3-25, 
3  33 
3-40 
3'60 
3-93 


S-4 
13-2 

9-73 
n-83 
12-33 

;r20 
11-10 

9  5 


The  slope  of  the  low-pressure  pistons  of  three-cylinder 
triple-expansion  engines  is  often  somewhat  less,  the  ratio 


li  -^  H  reaching  4 '65  in  some  cases.  The  figures  given 
below  show  the  actual  values  in  si.x  e.\ample.3  of  engines  if 
this  type  : — 


Type  of  vessel. 

of  L.P. 
cvli  nder 
in  inches 
=  D. 

Ratio 
R 

See 
fig.l. 

Depth  of 
pistons  at 
rim,  over 
junk  ring 
in  inches 
-  d. 

Ratio 

n 

IT 

BO 

3-02 

0 

10-0 

8S 

3-70 

7* 

11-75 

33? 

3  82 

3 

n-25 

54 

4-12 

5 

in  s 

U.S.  A.  monitor  

40 

4 -.50 

4 

10-0 

4'J 

4-64 

4i 

10-9 

The  forged-steel  pistons  of  four-cylinder  triple-expansion 
engines  as  fitted  in  torpedo  boats  and  torpedo-boat  des- 
troyers— where  the  height  of  the  engine  often  requires  to  be 
kept  down  as  much  as  possible — are  in  some  instances  made 
with  the  slope  of  the  underside  of  the  low-pressure  pistons 
no  greater  than  1  in  about  6|.  The  actual  values  in  five 
recent  examples  are  as  follow  . — 


Type  of  vessel. 


U.S.A.  torpedo  boat  

British  30-knot  torpedo-boat  destroyorl 

French  torpedo-boat  destroyer  

U.S.  A.itorpedo  boat  dcsrroyer  

British  27-knot  torpedo-boat  destroyer 


Diameter 

of  L.P. 
cylindei-a 
in  inches 
=  D. 


Ratio 
_R 
H 
See 
Sg.  1. 


25J 

34 

3U 

38 
28 


3  62 
4-25 
4-65 

6  25 
6-70 


:Depth  of 
pistons  at 
rim  in 
inches 
=  d. 


3  15 

3 

3 


Ratio 

_D 
d 


10-10 
10-47 
10-0 
12-7 

9-33 


The  thickness  of  a  piston  at  T  or  at  S,  fig.  1,  is  seldom 
fixed  solely  from  considerations  of  strength,  but  is  usually 


FlQ.  2. 


determined  by  sjine  empirical  rule.  For  a  given  maximum 
difference  of  pressure  on  the  two  faces  the  thickness  should 

vary  directly  with  the  ratio  J'  (see  fig.  1),  becoming  a 

H 

minimum  when  the  angle  f/)  equals  45  deg. — 
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The  actual  stress  ou  the  material  at  radius  K  is  given  by 
the  formula — 

/  =  —  X  —  lb.  per  square  men, 

S  H 

P  beiug  the  maximum  difference  of  pressure  on  the  two  sides 
of  the  piston  in  lbs.  per  squ  're  inch,  and  S  the  thickness  of 
the  piston  in  inches,  at  radius  K  in  inches,  provided  the 
latter  is  not  less  than  0-5774  of  the  full  radius  of  the  piston. 

The  stress  on  the  m-iterial  at  radius  N,  tig.  1,  where  the 
thickness  equals  T,  is  given  by — 


f  = 


^    [M  ^   -  lb.  per  square  inch, 

2  T         N  H      ^  ' 


provided  the  radius  X  is  not  greater  than  0-5774  of  the  full 
radius  of  the  piston  M. 


Fig.  3. 

The  thicknesses  near  the  boss  and  near  the  rim,  corres- 
ponding with  T  and  S,  fig.  1,  respectively,  of  the  cast-steel 
pistons  of  the  four-cylinder  triple-expansion  engines  of  a 
recent  British  armoured  cruiser,  with  cylinders  4r3|  in.. 
71  in.,  and  two  of  81 1  in.  diameter,  working  with  a  steam 
pressure  of  250  lb.,  are  : — 


Thickness  of  piatoiis  in  inches. 


T,  near  tlio  boss. 

S,  near  the  rim  . 
S 

U  itio  Tir  


Ratio  -  (see  fig.  1)     

H 

Stress  on  metal  at  T  in  pumuls  ptr  square  inch 
taking  P  =  i  steam  pressure  at  engines  for 
H.P.,  3|  ditto  for  I.P.,  and  I,  ditto  for  L.P  

Stress  on  metal  at  S  in  pounds  per  square  inch, 
taking  values  of  P  as  above   


H.P. 

i.r. 

L.r. 

2J 

-'\ 

2ii 

U 
- 

H 

0-0 

0-592 

0'52G 

I  -05 

2-7!i 

3-2G 

2,100 

4,S60 

5,l(i0 

2,0t)5 

3,970 

3,600 

The  corresponding  figures  for  the  cast-steel  intermediate 
and  low-pressure  pistons  of  a  recent  United  States  armoured 
cruiser  are  :  Intermediate  piston  6 3  J-  in.  diameter,  ratio  L 
divided  by  H  =  3-2,  thickness  near  boss  Sgin. ,  thickness 
near  rim  1|  in.  ;  stress  ou  metal  near  boss,  taking  P  =  of 
working  pressure  at  the  engines  (250  llj.),  4,650  lb.  per 
square  inch ;  stress  on  metal  near  rim  3,950  lb.  per  square 
inch  ;  and  for  the  low-pressure  pistons,  74  in.  diameter  - 
ratio  L  divided  by  H  =  3-47  ;  thickness  near  boss  2g  in., 
thickness  near  rim  l|iu.,  stress  on  metal  near  boss,  taking 
P  =  ]r  of  the  working  pressure  at  the  engines,  3,8001b.  per 
square  inch;  stress  on  metal  near  rim  3,240  lb.  per  square 
inch.  The  high-pressure  piston  of  this  engine  is  cast  iron, 
and  is  made  exceptionally  heavy  for  balancing  pxirposes. 

The  forged-steel  pistons  of  the  30-knot  torpedo-boat 
destroyer  previously  referred  to  have  thicknesses,  cfec,  as 
under,  the  steam  pressure  at  the  engines  in  this  instance 


being  2101b.  per  square  inch,  and  the  cylinder  diameters 
20|  in.,  31  in.,  and  two  of  34  in.: — 


Thickness  of  pistons  in  inches. 

HP. 

LP. 

L.P. 

f  n 

1 

1 

S 

9 

1  r> 
0  60 

i  7 

0-532 

1  7 

0  532 

2-8 

4-10 

4-36 

4,800 

9,040 

7,500 

Stress  on  metal  at  S  in  pounds  per  square  inch, 

5,400 

8,400 

4,800 

The  methods  most  commonly  adopted  in  naval  practice 
for  ensuring  the  pistons  being  steam-tight  in  the  cylinders, 
in  order  to  prevent  leakage  from  one  side  to  the  other,  are 
illustrated  at  tigs.  1  to  5.  Fig.  1  shows  the  method  usually 
titted  for  the  low-pressure  pistons  in  the  Britisli  navy. 
Here  the  packing  ring,  which  is  of  course  f provided  witli  the 
usual  tongue  piece,  is  set  out  against  the  cylinder  wall  by  a 
number  of  spiral  springs  fitted  in  recesses  in  the  body  of  the 
piston.  These  spiral  springs  are  a  great  improvement  on 
the  coach  springs  formerly  employed  for  the  purpose,  as  the 
pressure  exerted  by  them  against  the  packing  ring  can  be 
regulated  and  adjusted  very  closely  to  ensure  an  even  and 
known  pressure.  The  springs  are  compressed  so  as  to  exert 
a  pressure  per  square  inch  of  the  bearing  surface  of  the  ring 
of  about  2  lb.  per  square  incli.  The  packing  ring  is  so  fitted 
that  it  cannot  spring  in  and  allow  the  body  of  the  piston  to 
touch  the  cylinder  wall.  The  junk  ring  J,  which  holds  the 
packing  ring  in  position,  is  secured  to  the  piston  by  a 
number  of  steel  collar  studs  with  gun-metal  nuts,  which  are 
prevented  from  slacking  back  by  the  wi-ougbt-steel  guard 
ring  G,  fig.  1.  These  studs  are  sometimes  made  of  naval 
Ijrass.  In  the  United  States  navy  the  studs  are  steel,  and 
have  square  necks  passing  through  square  holes  in  the  jiuik 
ring  and  wrought-iron  case-hardened  nuts.  The  guard  ring 
G,  fig.  1,  is  secured  by  square-necked  studs,  with  nuts  and 


split  pins.  In  some  cases  tlie  nuts  of  the  junk  ring  studs 
are  prevented  from  slacking  back  by  stout  split  pins,  as 
shown  at  figs.  2  and  3.  The  studs  are  then  preferably 
made  with  square  necks,  as  in  fig.  3. 

The  low-pressure  pistons  of  H.M.  battleship  Royal  Oak, 
and  in  some  recent  armoured  cruisers,  are  fitted  with  a  cast- 
iron  junk  ring  having  a  deep  bearing  surface  on  the  cylinder 
wall,  as  shown  at  fig.  5,  and  with  a  cast-iron  packing  ring  C 
having  a  comparatively  narrow  bearing  surface  against  the 
cylinder  wall  and  set  out  by  radial  spiral  springs.  The 
diameter  D  of  the  steel  flange  of  the  piston  is  made  about 
|-  in.  less  than  the  diameter  of  the  cylinder  bore. 
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With  the  high  steam  pressures  now  in  v<  gue  the  packing 
rings  of  high-pressure  pistons  are  generally  small  square 
rings  of  cast  iron  or  special  bronze  without  springs  behind 
them,  and  in  order  to  prevent  the  rings  being  pressed 
unduly  hard  against  the  cylinder  walls  by  the  steam,  which 
it  is  practically  imjjossible  to  prevent  from  getting  behind 


U  p.  


Fig.  5, 


them,  they  are  fitted  in  such  a  way  that  then-  outward 
movement  is  restricted.  'I'his  is  sometimes  effected  by  a 
special  form  of  tongue  piece,  although  the  more  general  and 
better  plan  is  to  form  small  projections  on  the  packing  rings, 
as  shown  at  figs.  2  and  3,  fitting  in  corresponding  recesses 
in  the  carriers,  which  prevent  the  rings  fmm  increasing  in 
diameter  more  than  a  small  amount. 

(To  be  continued.) 
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"  Manual  of  Electrical  Undertakings   and    Directory  of 

Officials."  Vol.  VIII.  1904. 
As  an  index  to  the  progress  of  electrical  developments  in 
finances  and  manufactures,  the  "  Manual "  is  a  graphic 
record.  Since  its  first  apj^earance,  in  1896,  its  dimensions 
have  increased  from  a  volume  of  480  pages  to  1,500  pages, 
and  it  follows  that  its  usefulness  has  increased  in  a  much 
greater  ratio.  There  are  data  concerning  2,300  electrical 
undertakings,  and  this  year  1,000  extra  names  have  been 
added  to  the  already  long  list  of  8,000  in  the  "  Directory  of 
Officials."  The  principal  features  of  the  "  Manual "  are 
retained,  and  these  consist  of  information  concerning  the 
five  sections  of  municipal  and  company  undertakings : 
(1)  Electric  lighting,  traction,  and  power;  (2)  telegraph 
and  telephone ;  (3)  manufacturing  and  miscellaneous ;  (1) 
directory  of  officials ;  and  (5)  list  of  electrical  industries 
registered  since  1856.  The  magnitude  of  these  concerns 
is  evident  when  it  is  pointed  out  that  the  capital  involved 
now  reaches  £227,000,000. 

An  important  feature  is  that  portion  devoted  to  "  pro- 
gress of  the  year."  This  gives  information  concerning  the 
ciiief  events,  as  the  Marylebone  Award,  the  proceedings  of 
the  Royal  Commission  on  London  Locomotion,  wireless 
telegraphy,  etc.,  and  a  series  of  thirty  maps  devoted  to 
electric  tramways  and  railways. 

There  is  also  an  analysis  of  the  Board  of  Trade  revenue 
accounts  of  electric  supply  and  traction  undertakings. 
Altogether,  the  "  Manual "  is  a  most  reliable  and 
indispensable  compilation  for  the  electrical  engineer  in 
particular. 


"Pumps:  Their  Principles  and  Construction."  By  J. 
Wright  Clarke.  Second  Edition.  Revised.  London : 
B.  T.  Batsford,  94,  High  Holborn,  W.C. 
This  work  is  a  revision  and  re-arrangement  of  the  first 
edition,  and  is  based  on  a  series  of  lectures  delivered  at  the 
Polytechnic  Institute,  London.  The  author,  who  has 
evidently  had  a  large  practical  experience  in  connection 


with  "  jack  pump  "  work,  explains  in  a  very  clear  manner 
the  construction  and  working  of  the  various  types  of  suction 
and  force  ])umps,  the  pui-pose  of  the  air  vessel,  and  gives 
some  useful  rules.  Some  pages  are  devoted  to  overshot 
and  undershot  water-wheels.  There  are  73  well-prepared 
illustrations  contained  in  the  160  pages  of  matter,  and 
the  book  shoidd  find  a  large  circle  of  readers. 

"  Notes  on  Construction  and  Design  of  Land  Boilers."  By 
E.  G.  Hiller,  M.I.C.E.,  Chief  Engineer  of  the  National 
Boiler  and  "General  Insurance  Company  Limited,  Man- 
chester.     Manchester :   Taylor,  Garnett,  Evans,  and 
Company  Limited. 
An  eminently  practical  work  by  one  who  is  a  tliorough 
master  of  the  subject,  and  whose  experience  from  boiler 
inspections  places  him  in  the  exceptional  position  of  know- 
ing the  inherent  and  other  weaknesses  which  develop  them- 
selves in  boiler  work. 

The  rules,  proportions,  and  tables  given  should  jjrove  of 
great  value  to  the  designer  as  a  check  upon  calculations 
based  often  on  theoretical  considerations. 

iVttention  is  given  to  the  Lancashire  and  Cornish  types 
of  boilers,  vertical  boilers,  the  locomotive  type,  marine  dry- 
back  and  water-tube  boilers.  The  practical  nature  of  the 
contents  should  secure  for  it  a  large  sale. 

'■  Useful  Engineers'  Constants  for  the  Slide  Rule,  and  How 
to  Obtain  Them."  By  J.  A.  Burns.  Birmingham : 
C.  Combridge,  New  Street. 
For  those  users  of  the  slide  rule  who  are  constantly  work- 
ing out  calculations  of  a  similar  nature,  this  little  book 
has  been  specially  prepared.  After  a  few  general  instruc- 
tions on  the  use  of  the  slide  rule,  the  author  gives  a  number 
of  practical  examples  on  the  use  of  constants,  and 
recommends  that  those  frequently  employed  should  be 
marked  on  the  slide  for  convenience.  At  the  end  of  the 
book  are  a  set  of  tables  and  weights,  etc.,  reprinted  from 
The  Practical  Engineer-  Poclict  Booh,  thus  adding  greatly 
to  its  value. 


''  Analyses  of  British  Coals  and  Coke."  Collected  and 
Prepared.  Reprinted  from  the  Colliery  Guardian. 
Part  III.  London  :  The  Colliery  Guardian  Company 
Limited. 

Part  III.  of  the  series  of  analyses  of  British  coals  and  coke, 
which  is  appeai-ing  in  the  columns  of  the  Colliery  Guardian, 
has  just  been  issued.  In  collecting  these  analyses  the  object 
lias  been  to  classify  them  in  districts  over  the  coalfields 
of  Britain,  and  they  should  prove  of  great  value  to  those 
connected  with  the  trade,  either  in  a  productive  or  in  a 
commercial  capacity.  Part  III.  continues  the  Scotch, 
Welsh,  Staffordshire,  and  Yorkshire  coals,  and  includes 
analyses  of  Cumberland,  Cheshire,  and  Derbyshire  coals. 
The  parts  are  published  at  6d.  each. 

Books  Received. 

"  The  Official  Gazette  of  the  United  States  Patent  Office." 
Vol.  CVIII.,  No.  5.  Published  by  authority  of  Con- 
gress, Washington. 

"  Transactions  of  the  American  Society  of  Mechanical 
Engineers."  Vol.  XXIV.  1903.  Published  by  the 
Society,  No.  12,  West  Thirty-first  Street,  New  York 
City. 

"  Revista  Maritima-Brazileiia."  December,  1903.  Imprensa 
Nacional,  Rio  de  Janeiro. 

"  Index  to  the  Technical  Press."  Vol.  III.,  No.  2.  Lon- 
don :  11,  Queen  Victoria  Street,  E.C.  Bruxelles:  20, 
Rue  de  la  Chancellerie. 

"  The  Indicator  Handbook."  Part  I.  The  Indicator  :  Its 
Construction  and  Application.  Second  edition.  By 
C.  N.  Pickworth.  Manchester :  Emmott  and  Com- 
pany Limited,  New  Bridge  Street. 
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DESIGN    FOR   A  TWO-CYCLE  GASOLINE 
MOTOR. 

By  J.  C.  Brocksmith. 

The  accompanying  working  drawings  show  a  two-cylinder 
two-stroke-cycle  air-cooled  type  of  gasoline  motor  that,  is 
particularly  adapted  to  light  automobile  work.  The  advan- 
tage of  a  two-cycle  motor  lies  in  its  extreme  simplicity,  it 
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The  two-cycle  type  of  gas  engine  has  some  disadvantages, 
first  of  which  is  its  inability  to  operate  at  very  high  speeds 
and  its  consequent  restricted  output  jjer  unit  of  weight. 
From  the  nature  of  its  cycle  of  operation.s  the  incoming 
charge  and  outgoing  gases  in  the  cylinder  cannot  avoid 
intermixture  to  some  extent,  this  becoming  greater  with 
increased  speeds,  so  that  the  combustion  of  the  charge 
is  not  as  complete  as  in  the  four-cycle  engine,  and  conse- 


FiG.  1.— FRONT  SECTION   OP  GASOLINE  MOTOR. 

being  entirely  free  from  valves,  cams,  gears,  etc.,  and 
their  consequent  noise  and  liability  to  derangement.  The 
machine  is  still  further  simplified  in  the  present  design  by 
the  use  of  air-cooling  flanges,  thus  avoidmg  the  use  of  a 


Fig.  2.- side  iSEMI-SECTION  OF  GASOLINE  MOTOR. 

quently  it  cannot  deliver  as  great  an  amount  of  energy  per 
stroke.  It  has  been  sought  in  the  present  design  to 
minimise  this  intermixture  of  the  charge  with  the  exhaust 
by  a  novel  arrangement  of  the  transfer  passages  and  deflect- 
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Fig.  3.— DETAILS  OF  CYLINDER. 


water-circulating  system,  with  its  pumps,  piping,  and 
radiators,  all  of  which  are  likely  to  cause  trouble. 

A  fui-ther  advantage  of  the  two-cycle  motor  is  that  it 
ordinarily  receives  an  impulse  at  each  revolution  of  the 
crank  shaft,  and  in  the  case  of  a  two-cylinder  motor  at 
every  half  revolution  of  the  crank  shaft,  thus  making  it 
comparable  to  a  four-cylinder  four-cycle  engine  as  far  as 
regularity  of  turning  effort  is  concerned. 


ing  surfaces  on  the  piston  head.  The  operation  of  the 
engine,  considering  only  one  cylinder  at  a  time,  is  as 
follows :  — ' 

On  the  upward  stroke  of  the  piston  u  partial  vacuum 
is  formed  in  the  crank  case,  which  is  air-tight,  and  has 
no  communication  with  the  outside  air  until  the  piston 
reaches  the  upper  end  of  its  stroke,  when  its  lower  edg« 
uncovers  the  inlet  port  and  allows  the  mixture  of  gasoline 
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viiiwur  and  air  tu  ru.sh  in  and  equalise  tiie  j)res*iires  mside 
and  outside  the  clianiber.  lunaediately  as  the  down  stroke 
begins  the  inlet  port  is  closed  by  the  iiiston,  which,  as  it 
continues  in  its  descent,  compresses  the  mixture  contained 
in  the  crank  case.  Reaching  the  end  of  the  down  stroke, 
its  upper  edge  uncovers  the  transfer  port,  thus  allowing  the 
compressed  mixture  to  pass  into  the  cylinder. 

On  the  next  up-stroke  the  transfer  ports  are  first  closed 
by  the  upper  edge  of  the  piston,  and  the  mixture  contained 
in  tlie  cylinder^is  then  still  further  compressed  by  the 
piston  until  it  occupies  the  clearance  space  at  the  top  of 
the  cylinder,  which  is  about  25  per  cent  of  the  stroke  volume. 
At  the  end  of  the  up-stroke  a  spark  passes  at  the  plug%  and 
the  compressed  mixture  is  ignited  and  drives  the  i)iston 
downward.  When  it  reaches  nearly  tlie  end  of  its  down- 
stroke  the  exhaust  port  is  uncovered  by  its  upper  edge, 


Fia.  4.— Detail  of  Branch  Pipe. 

slightly  in  advance  of  tlie  uncovering  of  the  transfer 
passages,  and  the  expanded  gases  pass  out..  Inunediately 
following  this  the  transfer  ports  are  opened  and  fresh  mix- 
ture, which  has  in  the  meantime  been  coinpressed  in  the 
crank  case,  rushes  in.  The  incoming  chai-ge  enters  in 
two  streams  from  diametrically  ojijiosite  jioints  in  the 
cylinder  wall,  whence  they  are  deflected  uinvard  by  curved 
vanes  on  tlie  jiistoii  head  ;  this  actifjn  has  the  effect  of 
clearing  the  cjdinder  of  the  exhaust  gases  by  forcing  them 
down  and  out,  and  leaves  the  cylinder  filled  with  nearly 
pure  mixture  ready  to  be  compressed  and  ignited  on  the 
next  up-stroke  of  the  piston.  Tliis  cycle  is  repeated  over 
and  over,  and  the  same  thing  occuriing  in  the  other  cylinder, 
with  the  cranks  at  180  deg.,  gives  two  impulses  in  each 
revolution. 


Fig.  1  is  a  front  vertical  section  through  the  completed 
motor,  which  sIiom's  the  size  and  location  of  the  various 
ports  and  passages,  the  piston  acting  as  its  own  valve  in 
the  manner  above  described  in  addition  to  its  usual 
function  of  driving  member.    The  cylinder  has  a  i  in. 
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Fio.  5.— DeUil  of  Piston. 


bore  and  4  in.  stroke,  the  Ijore  being  luiusuall}-  large  for 
an  air-cooled  motor.  It.  need  not  be  feared  that  this  will 
result  in  overheating,  as  the  engine  is  intended  to  operate 
at  a  moderate  speed  and  output,  and,  in  addition  to  this, 
the  fact  that  the  activity  in  the  cylinders  is  less  will  con- 
tribute to  cool  running.  The  maximum  speed  should  be 
about  750  r.p.m.  when  the  power  will  be  about  6  horse 
power. 

The  crank  case  is  sjilit  ahnig  a  horizontal  plane,  and  is 
(if  com])aratively  small  diameter,  the  ilywheel  being  placed 
outside.    Arms  cast  on  the  toji  half  of  the  case  enable  it  to 


Fig.  6.  — Detail  of  Connecting  Rod. 

be  bolted  to  the  framework  of  the  cai',  so  as  to  afford 
])roper  clearance  for  rotation  of  the  flywheel.  The  piston 
is  long,  and  has  three  rings  for  packing.  Tiiese  are  made 
of  greater  width  than  the  jjorts  in  the  cylinder  walls,  S(; 
that  there  is  no  liability  of  their  becoming  caught. 
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Ft".  7.— DETAII,  OF  CRANK  SHAFT. 


It  is  obvious,  of  course,  that  the  two  compartments  of  the 
double  crank  case  must  be  entirely  independent  of  one 
another,  and  also  that  they  must  be  of  such  volume  that 
the  mixture  will  be  compressed  to  some  point  slightly 
greater  than  the  exhaust  pressure.  This,  however,  is 
susceptible  to  some  adjustment  by  the  insertion  in  the  j 
crank  case  of  blocks  of  wood  or  metal  in  the  space  not 
actually  necessary  for  the  rotation  of  the  cranks. 


I)oth  the  inlet  and  tlie  exhaust  sides  (if  the  cylinder  are 
jirovided  with  branch  jiijies,  which  allow  the  piping  to  the 
engine  to  be  reduced  to  the  simplest  jDossible  arrangement — 
i.e.,  one  supjily  ])ipe  and  one  exhaust  pipe. 

The  spark  ])lug  is  tapped  into  the  centi-e  of  the  cylinder 
at  the  top,  where  it  is  in  a  good  position  to  ignite  the 
charge,  and  is  also  accessible  for  inspection  and  cleauing, 
wliich  is  sometimes  necessarv. 
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Fig.  2  is  a  semi-sectional  side  view  of  the  complete  motor. 
Tliis  shows  the  transfer  passages  which  connect  the  cylinder 
with  the  crank  case ;  it  also  brings  out  the  shape  of  tlie 
deflecting  vanes  on  the  piston  head,  and  the  branch  pipes 
whicli  connect  the  two  cylinders.  The  contact  maker  is  shewn 
in  this  view  located  on  the  bearing  boss,  and  is  adapted  to 
be  rotated  about  the  cam,  thus  varying  the  time  of  ignition 
in  the  customaiy  manner  to  obtain  various  speeds.  The 
shaft  is  extended  somewhat  on  this  end,  so  tliat  a  starting 
(  vank  handle  niay  be  fitted  on. 
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Fio  8— Detail 
of  Flywheel. 


Fig.  12. —Diagram  if  Igniter  Connections. 


Tiie  otlier  end  of  the  crank  shaft  carries  the  flywheel, 
wliich  is  of  the  cone-clutcli  variety,  and  is  extended  somewhat 
beyond  the  hub  of  the  wheel  for  the  purpose  of  centering 
tlie  male  portion  of  the  clutch. 

There  are  three  main  crank-.shaft  bearings,  all  of  whicli 
are  bushed  with  phosphor  bronze  bushings,  and  may  be 
lubricated  by  means  of  chain  oilers  from  oil  contained  in 
the  crank  case  or  by  means  of  felt  wipers,  as  may  be  desired. 
The  other  parts  are  oiled  by  the  splash,  including  the 
cylinders,  which  may  be  provided  with  splash  plates  if 
found  necessary.  Oil  plugs  are  provided  on  the  crank  case 
for  draining  off  the  used  oil  and  renewing  the  supply. 

Fig.  .3  gives  the  details  of  the  cylinder;  a  vertical  and 
a  horizontal  section  of  tlie  cylinder  are  shown,  and  also  a 
top  view.  The  cylinders  should  be  cast  in  good  close- 
grained  grey  iron.    Two  are  required,  just  alike. 

The  cylinder  wall  is  -'j.a  in.  thick,  and  is  provided  with 
2.3  flanges  "/'s  in.  high,  i'or  the  purpose  of  increasing  the 
radiating  surface,  and  thus  maintaining  the  temperature 
of  the  cylinder  wall  at  such  a  point  that  lubrication  can 
be  effectually  accomplished.  The  flangesi  are  made  taper- 
ing in  thickness  from  in.  at  the  case  to  ^/ss  in.  at  the 
apex.  Tliis  is  mainly  to  facilitate  moulding,  which  is 
difficult  at  the  best. 

The  vertical  section  shows  the  size  and  proper  location 
of  all  the  ports  in  the  cylinder  wall,  the  inlet  and  exhaust 
ports  being  both  7"-.  hi.  by  2  in.,  and  tlie  two  transfer  ports 
I  in.  by  l^in.  each.  The  horizontal  section  of  the 
cylinder  is  taken  through  the  centre  lines  of  both  inlet  and 
exhaust  ports,  and  helps  to  make  clear  the  location  of 
the  transfer  passages  cored  out  in  the  cylinder  wall. 

The  end  view  of  the  cylinder  shows  four  7i-,  in.  rilis 
across  the  top  of  the  cylinder  head  and  also  the  boss,  whicli 
is  bored  to  \\  in.,  so  as  to  tnke  a  1^  in.  boring  bar  for 
use  in  boring  out  the  cylinder.  It  is  afterwards  threaded 
and  bushed  to  receive  the  spark  plug.  This  view  also  shows 
the  flange  at  the  bottom  of  the  cylinder  and  the  layout  of 
holes,  by  means  of  whicli  the  cylinders  are  bolted  to  the 


crank  case.  The  holes  are  drilled  \  in.  for  studs  or  cap 
screws.  This  flange  is,  of  course,  faced  at  tlie  same  oi)crii- 
tion  as  boring  the  cylinder. 

Fig.  4  is  a  detail  of  the  liranch  pipe  whicii  connects  the 
two  cylinders  on  both  the  inlet  and  exliaust  sides  of  the 
engine.  Two  such  pipes  are  required ;  they  may  be  cast 
of  iron  or  aluminium  alloy  as  desired.  It  is  probable  tiiat 
the  aluminium  alloy  can  be  used  for  both  sides,  althougli 
there  is  some  question  of  overheating  the  metal  on  the 
exhaust  side,  and  thereby  causing  it  to  become  brittle  and 
(  rack.  Tlie  pipe  is  cored  witii  a  \  \  in.  round  liole,  the 
walls  are  j  in.  thick,  and  where  connection  is  made  to  the 
common  pipe  the  size  opening  is  1 J  in.  The  pipe  is  bolted 
to  pads  on  the  cylinder  by  means  of  ^  in.  studs  or  cap  screws. 
Tliese  joints  need  not  be  very  accurately  fitted,  as  there  is 
no  great  pressure  at  these  points,  and  they  can  further  lie 
jiacked  with  asljestos  washers  if  necessary. 

Fig  i)  is  a  detail  of  the  piston  ;  this  is  of  cast  iron,  and 
two  are  required.  It  has  three  grooves  turned  for  ^  in. 
rings.  Tlie  rings  sliould  be  turned  up  about  '/r,4  in.  or 
more  larger  than  tlie  finished  l)nre  of  the  cjdiiider,  and 
^  in.  tliick.  They  are  then  cut  through  with  a  diagonal 
slot  taking  out  about  7c4  in.,  and  should  be  fitted  to  the 
l)oi-e  of  the  cylinders  so  that  the  ends  stand  a  little  apart, 
so  that  when  they  warm  up  during  running  and  expand 
they  will  not  seize.  The  body  of  tlie  piston  should  be 
turned  two  or  three  oiie-thousaiidtlis  small  for  the  bore 
of  the  cylinder,  as  the  jiistons  in  an  air-cooled  motor  are 
more  liable  to  stick  than  in  a  water-cooled  machine,  and 
should  therefore  be  a  comjiaratively  free  fit  when  cold. 
Tlie  grooves  should  lie  turned  a  nice  fit  for  the  rings,  which 
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Fin.  9.— Detail  of  Upjier-half  of  Crank  Case. 

can  then  be  snapped  into  place  and  pinned  to  the  piston 
wath  the  joints  at  120  deg.  intervals,  and  occupying  the 
liositions  indicated  hi  fig.  1  and  2,  so  that  the  joints  are 
not  required  to  traverse  that  portion  of  the  cylinder  wall 
which  is  broken  by  the  ports. 
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The  wrist  pin  is  ^  iu.  cold-rolled  steel,  and  is  held  in 
position  by  means  of  two  J  in.  set  screws  in  the  inwardly- 
projecting  bosses  on  the  piston.  An  improved  lubrication 
of  the  wrist-pin  bearing  can  be  secured  by  drilling  a  hole 
through  tlie  pin  from  end  to  end,  and  connecting  tliis  with 
a  hole  at  right  angles  that  enters  the  bearing  surface.  A 
small  groove  could  also  be  turned  in  the  piston  conmiuuica- 
ting  with  the  hole  in  the  wrist  pin  ;  tlie  bearing  would  then 
receive  a  good  supply  of  oil  gatliered  from  the  cylinder  wall. 

Fig.  6  is  a  detail  of  the  connecting  rod,  which  is  intended 
to  be  a  phosphor  bronze  casting ;  two  are  re(|uired.  Pro- 
vision is  made  at  both  ends  of  the  rod  for  talving  up  wear. 
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Fio.  10. — Detail  of  Lower-half  of  Crank  Case. 

Tlie  box  at  the  crank  end  of  the  rod  is  made  If  in.  bore 
for  one  cylinder  and  1 1  in.  bore  for  tlie  other,  to  correspond 
to  the  crank-shaft  sizes.  The  body  of  the  rod  is  of  "  I " 
section,  with  a  ^/lein.  web. 

Fig.  7  shows  the  crank  shaft.  This  is  preferably  made 
from  a  solid  open-hearth  steel  forging,  the  cranks  them- 
selves being  cut  out  of  the  solid  metal.  It  would  save  the 
builder  considerable  time  in  machining,  howeveer,  if  he 
can  secure  a  good  sound  steel  casting  which  could  be  made 
very  nearly  to  finished  size,  and  thus  leave  a  minimum 
amount  of  metal  to  be  removed  in  finishing. 

In  machining  tlie  cranks  it  will  be  necessary  to  make  a 
couple  of  cast-iron  dogs  to  slip  over  the  ends  of  the  shaft, 
fastened  by  set  screws,  upon  which  to  locate  the  centres 
for  turning  up  the  crank  pins.  The  crank  shaft  itself 
should  be  left  about  '/le  in.  over  size  until  the  ci-ank  pins 
have  been  finished,  when  the  gaps  may  be  blocked  and  a 
finishing  cut  taken  over  the  shaft.  All  angles  on  the 
crank  shaft  should  be  filleted  to  ^  in.  radius  or  more 

Fig  8  is  a  detail  of  the  flywheel.  Tlii  s  is  of  cast  iron, 
and  is  to  be  turned  all  over,  the  inner  surface  of  the  rim 
being  finished  to  a  15deg.  angle  for  use  as  a  cone  clutch. 
The  liub  IS  bored  taper  and  keved.    This  wheel  will  wei"li 


about  85  lb.  finished,  and  should  be  amply  heavy  to  ensure 
smooth  and  regular  motion. 

Figs.  9  and  10  show  respectiveljr  the  details  of  the  upjier 
and  lower  halves  of  the  crank  cases.  These  are  intended 
to  be  cast  of  aluminium  alloy  containing  about  25  per  cent 
of  zinc.  They  caiii  also  be  made  in  cast  iron,  where  it  is 
desired  to  reduce  the  cost,  and  could  then  be  considerably 
thinner  (about  ^hein.  to  Jin.  thick)  and  still  have  ample 
strength.  In  finishing  the  top  half,  tlie  pads  on  which  the 
cylinder  is  bolted  are  first  planed,  and  then  the  surfaces 
of  both  halves  where  they  bolt  together  should  be  finished. 
The  lugs  may  then  be  drilled  and  tlie  two  iialves  bolted 
together,  after  whicli  the  seats  for  the  main  bearing  may 
be  bored.  Particular  care  should  be  exercised  to  make  a 
tight  job  of  the  joint  in  the  crank  case.  A  thin  asbestos 
gasket  may  be  inserted  if  it  is  found  necessary,  but  it  is 
much  preferable  to  obtain  the  desired  result  without  the 
use  of  packing,  relying  only  on  the  careful  surfacing  of  the 
metal  and  the  numerous  bolts  for  drawing  the  parts 
together. 

The  bearing  bushings  are  to  be  of  phosphor  bronze  ^/,6  in. 
thick  ;  the  two  outside  bearings  may  have  one-piece  bush- 
ings, but  the  centre  bushing  must  be  split,  of  course,  one- 
half  being  pinned  into  each  of  the  crank  cases. 

The  I  in.  tai^ped  hole  in  the  top  of  the  crank  case  can 
best  be  laid  off  from  the  cylinders  Avhen  the  parts  are  all 
in  their  proper  positions.  Two  holes  are  tapped  into  the 
side  of  the  top  case  for  oil-filling  plugs.  In  making  a 
pattern  for  the  crank  case  the  work  will  be  much  simplified 
if  a  complete  pattern  is  made  for  the  bottom  half  only. 
To  this  can  be  added,  as  change  pieces,  the  pads  and  arms 
which  differentiate  it  from  the  top  half  of  the  case.  In 
this  way  castings  for  both  top  and  bottom  halves  can  be 
obtained  with  a  minimum  amount  of  pattern,  making. 

Fig.  11  is  a  detail  of  the  contact  maker  for  use  with 
jump-spark  ignition.  A  spark  is  required  in  each  cylinder 
once  at  each  revolution  of  the  crank  shaft,  of  course.  The 
cranks,  however,  are  at  180  deg.,  and  hence  two  contacts 
180  deg.  apart  are  employed,  one  connected  with  the 
primary  belonging  to  the  first  cylinder,  and  the  other  to 
that  belonging  to  the  other  cylinder.  This  is  the  method 
employed  where  a  separate  spark  coil  is  used  for  each 


Fig.  11.— Detail  of  Contact  Maker. 

cylinder.  The  otlier  way  involves  the  use  of  a  single  coil 
and  commutation  of  the  high-tension  current,  which  is  not 
considered  to  be  very  practical.  Fig  11  shows  the  con- 
struction of  the  device,  which  consists  of  a  cam  on  the 
crank  shaft  of  the  engine  operating  two  small  rollers 
attached  to  spring-steel  blades,  which  have  a  platinum  con- 
tact riveted  to  about  the  middle  of  their  length.  The 
rollers  are  adjusted  to  just  clear  the  circular  portion  of 
the  cam,  and  once  in  each  revolution  the  cam  presses  each 
of  the  contacts  together  and  makes  connection  with  the 
battery.  The  stationary  contacts  consist  of  a  machine 
screw  having  a  bit  of  platinum  riveted  or  brazed  into  it. 

The  plate  upon  which  the  contacts  are  mounted  is  bored 
for  and  centred  upon  the  main  hearing  boss,  and  may  be 
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rotated  about  the  boss  to  change  the  point  of  ignition. 
This  plate  may  be  made  of  aluminium  or  brass,  and  only 
the  stationary  contacts  need  to  be  insulated  from  it.  That 
is  to  say,  the  spring  blades  are  grounded  on  the  frame  of 
the  engine,  which  is  a  necessary  part  of  the  scheme  of 
connections. 

Fig.  12  is  a  diagram  showing  the  connections  between 
the  contact  maker,  spark  coils,  battery,  and  plugs.  There 
will  be  five  wires  in  all  running  to  the  engine,  three  to 
the  contact  maker  and  two  to  the  spai-k  plugs.  The  latter 
two  should  be  very  heavily  insulated,  as  the  sparking 
current  is  of  very  high  voltage,  and  most  ordinary  insulations 
allow  a  serious  leakage  of  current.  For  the  spark  coils 
and  plugs  the  builder  will  do  well  to  purchase  standard 
articles,  as  these  details  have  been  worked  out  by  manu- 
facturers only  after  much  costly  experimenting,  so  that 
the  amateur  -will  save  both  time  and  money  in  securing 
finished  product. 

In  order  to  operate  the  motor  on  gasoline  some  form  of 
float-feed  carburettor  is  necessary  which  will  give  a  con- 
stant and  reliable  mixture  at  all  speeds.  Here  again  the 
builder  will  do  well  to  purchase  an  article  of  reputable 
make.  A  really  good  carburettor  is  quite  a  difficult  pro- 
position in  itself. — A/iierican  Elerfrician. 


BOILER  EXPLOSIONS. 

Abstracts  of  Recent  Board  of  Trade  Reports. 

Explosion  from  the  Boiler  of  a  Tramway  Engine. 

No.  1,457.  The  boiler  was  of  the  oi-dinary  locomotive  type 
coinbmed  with  an  engine.  There  were  7.3  solid-drawn 
brass  tubes  1|  in.  in  diameter  and  3  ft.  Gin.  long.  When 
new  they  were  116  in.  in  thickness  at  the  firebox  end  and 
'092  in.  at  the  smokebox  end.  The  boiler  had  been  re- 
tubed  two  years  ago,  when  a  h}^draulic  test  of  2501b.  per 
square  inch  was  applied.  Since  then  a  number  of  the 
tubes  had  been  replaced.  The  explosion  was  due  to  one  or 
the  tubes  having  become  so  reduced  in  thickness  on  the 
fire  side  by  the  scouring  action  of  the  coal  fuel  as  to  be 
unable  to  withstand  the  ordinary  working  pressure  of  the 
boiler,  viz.,  1601b.  per  square  inch.  It  was  stated  in  the 
evidence  that  it  was  formerly  the  practice  when  examining 
a  boiler  to  apply  a  lever  test  to  the  ends  of  the  tubes,  in 
order  to  ascertain  if  they  were  becoming  tliin.  This  method 
was  discontinued,  as  it  was  thought  that  good  tubes  were 
sometimes  damaged  by  the  imder  stresses  brought  to  bear 
upon  them  by  the  levers  when  in  the  hands  of  careless 
workmen.  It  was  now  intended,  however,  to  again  resort  to 
the  lever  test,  and  the  tests  would  be  carried  out  solely  by  a 
man  specially  trained  for  the  purpose ;  also,  in  future,  the 
average  weight  of  the  tubes  when  put  in  will  be  recorded, 
and  after  the  first  year  one  or  more  of  the  tubes  will  be 
re-drawn  every  three  months  and  again  weighed.  When 
the  tubes  have  lost  25  per  cent  in  weight  the  boiler  will 
be  re-tubed  throughout.  A  suitable  hydraulic  test  at 
frequent  intervals  should,  however,  be  added  to  these  pro- 
posals, in  the  opinion  of  the  engineer  surveyer-in-chief. 


Explosion  from  a  Vertical  Boiler  used  on  a  Farm. 

No.  1,458.  This  is  another  case  of  an  explosion  from  a 
boiler  used  by  a  person  without  any  technical  knowledge, 
and  who  took  no  adequate  precautions  that  the  boiler  was 
properly  worked.  The  boiler  was  of  the  vertical  type, 
made  of  iron,  having  two  cross  tubes  in  the  firebox,  and 
was  used  for  the  purpose  of  supplying  steam,  at  20  lb.  or 
30  lb.  per  square  inch  pressure,  to  a  chaff-cutting  machine. 
It  had  not  been  jjroperly  examined  since  1886,  but  in  1888 
a  cast-iron  patch  was  bolted  over  a  crack  in  the  lower  end 
of  the  firebox,  and  in  May,  1897,  a  patch  was  riveted  over 
the  seam  where  the  firebox  was  attached  to  the  shell  lound 


the  firehole.  On  examination  after  the  explosion,  it  was 
found  that  the  firebox  had  collapsed  and  ruptured,  the 
collapse  extending  until  it  came  into  contact  with  the 
upper  cross  tube ;  the  plate  had  also  extensively  wasted 
by  pitting  and  corrosion  on  the  firebox  side.  At  the  point 
of  rupture  the  thickness  of  the  jilate  was  merely  that  of  a 
thin  slieet  of  paper.  The  dirty  condition  of  the  boiler 
showed  that  it  had  been  badly  neglected,  and  even  left 
for  some  time  standing  in  the  open  and  used  without  having 
been  cleaned.  The  owner  was  found  responsible  for  the 
explosion,  for  not,  when  he  bought  the  boiler  second-hand, 
or  any  time  afterwards,  having  it  examined  by  a  competent 
person ;  for  not  taking  any  measures  to  ascertain  the  safe 
working  pressure  ;  and  for  not  seeing  that  the  boiler  was 
worked  under  safe  conditions ;  and  was  ordered  to  pay  £10 
towards  tlie  costs  and  expenses  of  the  inquiry. 


Explosion  from  a  Water-gauge  Pipe  on  Board  of 
Steamer. 

No.  1,459.  This  explosion  was  due  to  the  wasting  of  a 
water-gauge  pipe,  which  had  become  so  reduced  in  thick- 
ness that  it  failed  under  ordinary  working  conditions.  The 
pipe,  which  was  solid-drawn  and  made  of  copper,  had  an 
internal  diameter  of  1  j  in.      The  ends  of  the  pipe  were 


pipe  bar^f' 


Repoi  t  No.  1459. 


116  in.  thick,  but  was  very  much  reduced  in  thickness 
near  the  point  of  failure,  and  where  it  actually  burst  was 
only  025  in.  thick.  The  deterioration  was  due,  in  the 
opinion  of  the  Board  of  Trade  surveyor  who  inspected  the 
pipe  after  the  explosion,  to  the  water  containing  an  acid, 
which  attacked  the  copper. 


Enamelling  of  Metals. — The  Home  Office  lias  issued 
copies  of  a  special  report  which  has  been  prepared  by  the 
Medical  Inspector  of  Factories  and  the  Principal  Lady  Inspector 
of  Factories  upon  dangerous  processes  in  the  enanicllinj^  and 
tinning  of  metals,  and  directed  attention  particularly  to  the 
recommendations  made  for  the  better  protection  of  persons 
employed  in  enamelling  processes.  The  Chief  Inspector,  in  a 
circular,  says  the  Home  Secretary  is  satisfied  that  the  present 
special  rules  for  the  industry  need  amendment,  but  in  the  first 
instance  he  will  be  glad  to  receive  before  the  31st  March  any 
observations  which  those  concerned  may  desire  to  make  with 
reference  to  the  recommendations.  It  has  been  sufficiently 
brought  . out  in  the  report  that  while  there  has  been  disuse  of 
lead  in  -some  enamelling  processes,  such  as  the  hollow-ware  and 
sign-plate  industries,  its  use  is  still  common  in  others — that  is, 
the  enamelling  of  baths  and  copper  letters,  which  industries 
liitve  hitherto  escajjed  any  special  regulation. 
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A  NEW  8  FT.   VERTICAL  BORING  AND 
TURNING  MACHINE. 

Tins  new  vertical  boring  and  turning  machine,  built  by 
tlie  J.  Morton-Poole  Company,  Wilmington,  Delaware,  has 
l:een  designed  to  meet  the  present  demand  for  stiff,  power- 
ful tools  cajaable  of  use  with  high-speed  tool  steels. 
Particular  emphasis  must  be  given  to  its  great  stiffness 
and  rigidity,  and  to  the  powerful  drive  and  feeds.  Tiie 
wide  range  of  speeds  and  feeds  that  can  be  obtained  witli- 
out  stopping  enables  the  operator  to  always  have  as  gre.it 
a  feed  and  speed  as  the  cutting  tool  and  the  work  will  stand. 


centre  for  boring,  and  they  are  entirely  independent  in 
their  movements,  both  as  direction  and  amount  of  speed, 
and  can  be  set  at  any  angle  up  to  45  deg.  in  either 
direction.  The  tool  bars  are  very  stiff,  and  have  a  vertical 
feed  of  42  in.  The  countershaft  has  two  friction  pulleys 
•22  in.  diameter  for  G  in.  belt,  and  should  run  at  144  and 
240  revolutions  per  minute.  The  cross  rail  is  of  the 
box-girder  form,  27 h  in.  high  and  25  in.  deep  at  the  centre. 
It  is  raised  and  lowered  by  power,  the  mechanism  being 
very  simple,  and  is  located  within  the  bed.  This  one  is 
cast  in  one  piece,  and  is  well  l>raced  with  internal  ribs  1o 
make  it  rigid. 


SFT.  VERTICAL  BOKING  AND  TURNING  MACHINE. 


The  machine  is  espoLially  adapted  for  motor  drive,  as 
the  only  change  necesary  is  to  remove  the  cone,  pulley, 
shaft,  and  bi'ackets,  and  bolt  the  motor  in  their  place  on 
the  bed,  the  end  of  the  motor  shaft  having  a  silent  chain 
pinion  to  give  the  cori-ect  speed  to  the  back  gear  shaft. 
A  small  constant-speed  motor  takes  the  place  of  the 
elevating  and  power-traversing  pulle}'  at  the  left  of  the 
machine. 

Ptnver  traverse  is  one  of  tiie  most  valuable  features  of 
this  machine,  as  the  crossheads  and  tool  bars  can  l)e 
handled  entirely  liy  power,  thus  saving  a  great  deal  of 
time  and  labour.  The  mechanism  is  very  simple,  and  it 
is  impossible,  say  the  makers,  to  throw  in  the  traverse  and 
power  feed  at  the  same  time.  The  crossheads  are  made 
right  and  left,  so  that  either  head  can  be  brought  to  the 


The  table  is  84  in.  diameter  by  8i  in.  deep,  and  is  30  in. 
above  the  floor.  It  has  twelve  1^  in.  tee-slots  and  24  table 
speeds  in  geometrical  progression  from  four-tenths  to 
24  revolutions  per  minute.  It  has  also  a  flat  annular 
bearing  4|  in.  wide  at  its  extreme  outer  edge,  and  is 
automatically  lubricated.  The  uprights  are  14  in.  face, 
lift.  2  in.  high,  50  in.  deep  at  bottom  of  face,  and  are 
each  secured  to  the  bed  by  six  2  in.  studs,  and  a  stiff  cross 
brace  connects  them  at  the  top. 

Tlie  spindle  is  securely  bolted  to  the  table,  and  rests  on 
a  step  bearing  at  its  lower  end,  provided  with  taper  wedge 
and  adjusting  screw  for  slightly  elevating  the  table  from 
its  annular  bearing  when  running  at  high  speeds.  The 
diameter  of  upper  bearing  is  18  in.,  and  the  lower  bearing 
is  14  in.      Both  are  provided  with  adjustable    boxes  to 
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take  up  wear,  aud  are  supported  in  heavy  bonnets  that  are 
turned  to  fit  the  bed,  and  are  bolted  to  it. 

TJie  cone  has  tliree  steps,  24  in.,  22  in.,  and  20  in. 
diameter,  for  6  in.  belt.  Morse  silent  chain  transinits  the 
power  from  tlie  cone-pulley  shaft  to  the  back  gear  shaft. 
Four  rates  of  friction  back  gear  are  provided,  giving  ratios 
of  12,  36,  95,  and  285  to  one.  Any  back-gear  sjieed  can 
be  obtained  without  stopping  the  machine.  The  back  gears 
are  in  the  bed,  w^here  they  are  protected  from  dirt,  Init 
they  can  be  easily  adjusted  or  removed  at  any  time.  It  is 
said  to  be  very  seldom  that  the  belt  is  shifted  from  the 
centre  step  of  the  cone,  as  eight  speeds  in  geometrical  pro- 
o-ression  from  |  to  20  revolutions  can  be  obtained.  Eight 
rates  of  horizontal,  vertical,  or  angular  power  feed  in  either 
direction  can  be  obtained  without  stopping  the  mill.  Feeds 
are  reversed  at  the  ends  of  the  cross  rail  by  means  of 
friction  hand  wlieels.  Independent  feeds  of  '/r.4  in.,  7)2  in., 
7,r.  in.,  Yi2in.,  ^  in.,  ^  in.,  iin.,  and  fin.  per  revolution 
of  table  are  provided  for  each  head. 

Hindley  worm  gearing  running  in  oil  is  used  to  drive  the 
table.  The  worm  wheel  is  04  in.  diameter,  and  is  mounted 
on  the  spindle  between  the  bearings.  By  this  method 
any  adjustment  or  wear  of  the  table  bearing  does  not  affect 
tiie  aligmnent  of  the  worm.  The  worm  shaft  is  journalled 
in  In'onze  liushinsrs  in  tlie  bed.  and  the  end  thrust  of  worm 


of  the  Glasgow  and  South-Western  Railway  Company,  to 
illustrate  one  of  the  very  large  six-wheeled  coupled  bogie 
passenger  locomotives  which  have  recently  been  built  by  the 
North  British  Locomotive  Company,  of  (ilasgow,  and  intro- 
duced into  working  the  througii  Glasgow — ^St.  Pancras 
express  traffic  as  between  Glasgow  (St.  Enocli)  and  Carlisle. 
As  M'ill  be  seen  fronr  tlie  accompanying  illustration,  the 
engines — of  which  there  are  ten,  lieing  numbered  ."581 
.■}90 — have  f)utside  cjdinders,  an  entirely  new  departure  so 
fai'  as  the  (ilasgow  and  Soutli-Western  line  is  concerned. 
The  cylinders  are  20  in.  by  26  in.,  and  Jiave  balanced  slide 
valves  on  the  top,  operated  by  means  of  rocking  shafts  in 
conjunction  with  the  ordinary  Stephenson  link  motion. 
The  reversing  is  effected  l)y  steam  gear.  The  boiler  is  of 
the  well-known  Belpaire  type,  and  lias  a  total  heating 
surface  of  1,852  square  feet,  made  u[)  as  follows:  Tubes, 
1,721  square  feet;  fii'ebox,  131  square  feet.  Tlie  grate 
area  is  24i  square  feet,  and  tlie  working  pressure  180  lb. 
per  square  inch.  The  coupled  wheels  are  6  ft.  0  in.  in 
diameter.  In  working  order  the  engine  weighs  no  less  than 
'  07  tons,  whilst  the  tender,  which  is  of  unusual  dimensions, 
and  one  of  the  heaviest  in  operation  on  a  British  railway, 
weighs  an  additional  50  tons,  being  carried  on  two  four- 
wheeled  bogies,  and  having  a  capacity  of  aliout  4,1 00  gallons 
of  watoi'. 


is  taken  by  steel  and  bronze  plates  against  a  faced  boss  oi 
the  bed.  I 

The  machine  occupies  a  floor  space  of  10  ft.  by  14  ft.  3  in.,  j 
the  net  shipping  weight  being  about  26  tons.  The  capacity  | 
is  8  ft.  4  in.  diameter  by  6  ft.  under  the  cross  rail. 

Ample  weight  has  been  given  to  all  parts,  and  all  sliding 
fits  are  made  by  scraping. 

In  addition  to  the  8ft.  size  we  have  just  described.  Oft., 
7  ft.,  10  ft.,  and  10  ft.  machines  of  the  same  general  design 
are  built  by  the  same  firm. 


POWERFUL  SIX-WHEELED  COUPLED  EX- 
PRE-SS  ENGINES  FOR  THE  GLASGOW  AND 
SOUTH-WESTERN  RAILWAY  COMPANY'S 
SCOTCH  EXPRESS  TRAFFIC. 

In  our  issue  of  January  2!)th  we  described  the  latest  type  | 
of  express  locomotive  introduced  by  the  North  British  Rail-  j 
way  Comjiany  for  working  the  East  Coast  and  Waverley 
route  Scotch  expresses  as  between  Edinburgh  and  Berwick 
and  Carlisle  respectively.    We  are  now  enabled,  through 
the  courtesy  of  Mr.  James  Manson,  the  locomotive  engineer  | 


TRADE  NOTES. 

Messrs.  John  Hethehington-  and  Sons  Limited,  Ancoats 
Works,  Pollard  Street,  Manchester,  ]iavi^  just  brousrht  out  a 
number  of  useful  sizes  of  fast  ;iik1  mr)vable  heiidstocks  for  lathes. 
These  have  been  specially  desio'ucd  for  hioii-speed  cutting,  and 
are  arranged  for  constant-spe^^d  drivino-,  eitlier  by  belt  or  motor, 
aud  are  piovidod  with  a  laroe  range  of  cliangc  gears,  each  in 
geometrical  progression.  In  vi-^vi  of  the  importance  of  the 
class  of  work  for  wliich  these  Iieadstocks  have  been  brong'ht 
out,  there  should  be  a  large  demand  for  them. 

A  1904  edition  of  catalogue  by  Messrs.  Lancaster  and  Tongf 
Limited,  engineers,  Pendleton,  ha^s  just  been  issued.  Wo  would 
draw  special  attention  to  tlieir  1903  steam  trap,  which  is  capable 
of  working  under  the  extreme  variations  in  range  of  pressure 
from  2  to  200  lb.  per  square  inch.  Tlie  firm  are  also  large 
makers  of  various  forms  of  piston  rings  and  packing,  as  also 
metallic  packings.  A])plieation  should  be  made  for  their 
"  Slate  "  and  "  Yellow  "  catalogues. 

Large  Bridge-building  Contracts. — Messrs.  Graham, 
Morton,  and  Company,  engineers,  of  Leeds  and  London,  have 
just  secured  contracts  for  the  building  of  eleven  br-idges  for 
the  Great  Western  Railway  Company,  and  fifty-seven  girder 
l)ridges  for  the  Bengal  North-Western  Railway  Company. 
Bridge  building  is  a  specialty  with  this  firm,  enjoying  as  it 
does  a  first-class  reputation  for  the  manufacture  of  all  kinds  of 
constructional  iron  work. 
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COMMUTATION  OF  CONTINUOUS-CURRENT 
GENERATORS  AND  MOTORS.' 

Note. — Wh?rc  the  term  "leading  pole  tip"  is  used  in  this 
paper,  it  means  the  tip  which  is  last  to  leive  a  given  coil  as  the 
arrnature  rotates,  whejea?  the  leading  tip  is  the  one  which 
meets  the  coil  first.  Wliv^re  the  term  "  central  point "  is  used 
as  regards  brush  position,  it  mears  the  geometrical  centre 
between  th?  poles,  whil;  "  neiitral  point  "  means  the  point  ol 
neutral  field,  which  miy  vary  with  armature  reaction. 

As  this  is  such  a  large  subject,  it  has  been  decided  to  deal 
only  with  machines  having  slot  wound  armatures  and  carbon 
brushes.- 

Before  going  further,  it  may  be  well  to  draw  attention  tu 
fig.  1,  which  shows  diagrammatically  the  ;;ctual  flow  of  current 
in  the  armature  winding  of  an  old  ty^De  gramme  wound  machine. 
This  type  lias  been  chosen    as  being  the  simplest  form  of 


Fig.  1. 


armature  winding  to  illustrate  the  matter.  Suppose  the  positive 
brush  to  be  the  o'le  shown  in  the  figure,  it  will  be  seen  that  the 
current  flows  in  an  upward  direction  under  each  pole,  out  at  the 
top  brush,  round  the  circuit,  and  in  through  the  bottom  brush. 
It  will  also  be  observed  that  the  coil  shown  opposite  the  brush 
is  short  circuited,  having  theoretically  rio  current  flowing  in  it. 

The  principal  reason  for  using  carbou  brushes  on  modern 
machines  is,  that  the  resistance  of  these  per  square  inch  is  from 
five  to  ten  times  that  of  copper — according  to  the  quality  of 
carbon  used.  The  effect  of  this  high  resistance  on  commutation 
is  as  follows :  — 

As  the  commutator  bar  leaves  the  brush,  the  area  of  the  con- 
tact of  the  latter  grows  gradually  less,  thereby  increasing  the 
resistance.  With  a  copper  brush,  the  difference  in  the  resistance 
of  a  contact — ^say  Jin.  wide  by  4  in.  long,  and  a  contact  '/lei'^- 
wide  by  4  in.  long — is  comparatively  little  (tlie  resistance  is 
about  '003  ohms  in  the  first  case  and  about  '012  ohms  in  the 
second  case);  whereas  with  a  carbon  brush  the  resistance  of 
contacts  of  the  same  area  a?  mentioned  would  be  about  '0.3  ohm 
in  the  first  case,  and  '12  ohm  in  the  second  ;  thus  it  will  be  seen 
that  the  difference  between  the  resistances  of  the  large  and 
small  contacts  of  the  copper  brush,  is  '009  ohm,  while  with  a 
carbon  brush  it  is  09  ohm,  namely,  10  times  as  great. 

The  use  of  carbon  bnishcs  also  facilitates  using  reversible 
motors,  as  it  would  be  of  course  impossible  to  run  a  machine 
against  the  brushes  if  copper  gauze  or  stencil  copper  were  used. 

In  order  to  obtain  simrkless  commutation,  one  of  the  most 
elementary  things  to  consider  is  the  position  of  the  brushes, 
as  it  is  important  that  these  should  always  be  on  the  neutral 
point  (see  fig.  1).  This  neutral  point  varies  with  the  load  on 
account  of  the  armature  reaction,  which  distorts  the  magnetic 
field  as  shown  in  fig.  2. 

The  neutral  point  on  a  generator  at  full  load  is  somewhat  iu 
front  of  the  centre  line  between  the  pole  tips  in  the  direction  in 
which  the  machine  rotates,  and  is  slightly  behind  this  line  in 
a  motor,  the  ft  udency  in  the  first  case  being  to  saturate  up  the 
trailing  tip  and  in  the  la;,;,  case  to  saturate  u»  the  leading  tip. 
The  higher  the  armature  reaction  and  the  smaller  the  air  gap  in 
the  machine,  the  greater  this  cffe-.-t  will  be. 

Ill  most  nil  iicrn  specifications,  engineers  specify  that  the 
machine  must  l.o  sparkless  with  the  brushes  in  a  fixed  position, 
no  matti  r  wliar  the  load.  In  order  to  obtain  this,  it  is  neeessnry 
to  mak(  tl'.e  ii'iitral  point,  as  nearly  as  possible,  stationary  for 
all  IvMcls.  Tj'-<i  means  that  the  effect  of  armature  reaction  must 
be  reduced. 

Some  makers  endeavour  t  >  nttaii-,  this  end  bv  means  of  making- 
a  slot  from  J  in.  to  1  in.  wide  up  the  centre  of  the  pole,  parellel 
to  the  armature  shaft,  the  idea  being  to  put  a  magnetic  resis- 
tance  in  the  path  of  the  flux  due  to  armature  ampere  tiims,  in 
the  form  of  an  air  sap  and  sitr.ralion  of  one  side  of  the  magnet 
pole,  thereby  clioking  down  the  effect  (see  fig.  2). 

Another  method,  employed  by  some  makers,  is  to  put  a  divided 
pole  shoe  on  the  bottom  of  the  pole;  this  shoe  is  made  half  of 
cast  steel  or  wrought  iron,  the  other  half  being  of  cast  iron, 
the  latter  constituting  the  trailing  tip.    The  cast  iron  of  course 

*  Abstract  of  iiaper  rea-i  at  the  Rugby  Engineering  Society,  on'  February 
4th,  by  Messrs.  G.  A.  Neild  and  P.  E.  Banting. 


gets  highly  saturated  very  easily,  and  prevents  any  more  mag- 
netic lines  being  forced  through  in  that  direction  when  the  load 
comes  on  the  machine. 

It  is  also  occasionally  the  practice  to  make  the  leading  pole 
tip  of  .  a  generator  longer  than  the  trailing  pole  tip,  which 
gives  a  good  magnetic  field  as  the  coil  leaves  the  brush,  as  well 
as  tending  to  rectify  distortion.  Both  these  last  methods  pre- 
vent the  machine  from  being  reversible. 

Theoretically  the  armature  coils — which  are  being  short 
circuited  by  the  brush — should  be  in  an  absolutely  neutral  field, 
and  each  sliould  enter  a  field  which  tends  to  reverse  the  direction 
of  the  current  in  it  as  the  bar  to  which  it  is  connected  leaves 
the  brush  ;  therefore,  the  proj)ortion  which  the  pole  arc  bears 
towards  the  distance  between  the  pole  Hps  is  also  of  importance. 
If  the  pole  tips  are  too  close  together,  the  magnetic  lines  from 
one  cross  over  those  from  the  other  (see  fig.  2),  so  that  there  is 
no  real  point  of  "  no  field."  It  has  been  found  from  experience 
that  the  pole  arc  should  be  from  66  per  cent  to  75  per  cent  of 
the  total  pole  pitch— probably  about  70  per  cent  is  the  best  figure 
for  machines  with  small  air  gajjs,  whereas  the  lower  figure  (66 
per  cent)  is  best  on  macliines  where  a  wide  air  gap  and  a  heavy 
chamfer  are  employed,  because  if  the  tips  were  near  together  in 
this  case,  the  lines  would  cross  one  another  as  mentioned  above. 
If  the  distance  is  too  great  between  the  tips,  the  coil — as  it  is 
about  to  leave  the  brush — is  not  in  a  sufficiently  strong  reversing 
field. 

In  the  case  of  a  reversible  motor — such  as  a  crane  motor,  which 
has  to  run  at  the  same  speed  in  either  direction — it  is  impossible 
to  have  the  brushes  on  the  neutral  point,  as  they  must  be  in  a 
geometrically  central  position,  and  this  never  coincides  with  the 
neutral  point. 

While  speaking  of  neutral  point,  it  may  be  well  to  see  how  the 
width  of  the  brush  bears  on  this.  If  the  brush  is  too  wide 
and  the  neutral  point  is  fine,  it  is  probable  that  sparking  will 
be  produced  owing  to  coils  being  short-circuited  which  are  in 
a  strong  magnetic  field.  This  has  much  the  same  effect  as  if  a 
narrower  brush  were  used,  which  was  not  on  the  neutral  point. 
On  the  other  hand,  if  the  brush  is  too  narrow,  it  will  not  short 
circuit  sufficient  coils,  and  a  given  bar  will  not  have  a  sufficiently 
long  time  in  which  to  pass  the  brush.  As  a  general  rule,  the 
brush  should  cover  about  li  in.  to  2  bars,  if  an  ordinary  winding 
is  -employed. 

In  endeavouring  to  obtain  good  commutation,  care  should 
be  taken  that  the  shape  of  the  potential  wave  is  correct.  The 
curve  of  this  wave  from  the  neu+ral  point  up  to  the  maximum 
should  not  be  too  sudden.  In  order  to  obtain  a  gradual  slope, 
it  is  neccsssary  to  saturate  up  the  pole  tips,  this  saturation 
gradually  increasing  the  nearer  you  get  to  the  extremity,  forming 
a  good  fringe  of  fiux,  so  that  the  field  strength  grows  as 
gradually  as  possible  from  the  neutral  point  to  the  maximum. 
This  latter  shoud  not  be  situated  too  far  under  the  pole  face, 
as  the  coils  should  enter  a  fairly  strong  field  soon  after  leaving 
the  brush,  as  has  already  been  exjjlained. 

Different  makers  have  various  methods  of  saturating  up  these 
tips — some  of  them  employing  cast  steel  or  laminated  wrought 
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iron,  and  cutting  the  material  down  very  fine,  while  others 
employ  cast  iron,  which  of  course  has  very  much  the  same  effect, 
owing  to  its  p)orer  magnetic  qualities.  When  laminated 
wrought  iron  is  employed,  it  is  sometimes  the  custom  to  cut  out 
every  other  lamination.  Not  only  should  the  pole  tips  he 
thoroughly  saturated,  but  it  is  also  well  to  chamfer  them  back 
on  the  face,  as  shown  in  fig.  2;  the  amount  of  this  chamfering 
of  course  depends  on  the  width  of  the  air  gap  employed,  as  it 
is  the  proportion  of  chamfer  to  air  gap  which  it  is  necessary  to 
get  correct.  In  actual  practice,  it  has  been  found  best  to  employ 
long  pole  tips,  thin  at  the  ends  (as  shown  in  fig  o),  with  a  slight 
chamfer  at  the  extremeties. 

It  mav  be  here  mentioned  that  if  the  irou  of  the  armature 
core  is  of  an  inferior  quality — having  bad  hysterctic  qualities— 
the  magnetic  lines  iu  the  teeth  will  be  apt  not  to  reverse  until 
after  passing  the  central  point  by  some  appreciable  distance, 
thereby  dragging  over  the  flux  from  the  pole  tip  still  more  than 
armature  reaction  alone  would  cause. 
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Effect  of  AVeakening  the  Fields  op  Dynamos  and  Motors. 

Armature  reaction  plays  a  very  important  part  in  the  design 
of  generators  which  have  to  work  over  a  large  range  of  voltage 
and  in  variable  speed  motors.  The  ratio  of  armature  ampere 
turns  to  air  g;ip  ampere  turns  can  be  as  high  as  1:1  with 
machines  which  have  an  average  width  of  air  gap,  but  if  the 
reactance  voltage  is  very  low  by  calculation,  and  the  field 
strength  is  practically  constant — i.e.,  no  variation  in  voltaga — 
the  armature  ampere  turns  can  be  about  20  per  cent  higher  than 
is  gi\  en  above.  With  very  small  air  gaps,  it  is  not  advisable  to 
work  the  armature  ampere  turns  higher  than  80  per  cent  of  the 
air  gap  ampere  turns,  as  the  distorting  effect  on  the  fields  is 
ap2>roximately  inversely  proportional  to  the  width  of  the  gap. 
Also,  on  separately  excited  boosters  which  have  to  carry  their 
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full  load  output  over  a  range  of  voltage  varying  from,  say,  100 
volts  to  10  volts,  the  annature  ampere  turns  should  be  kept  as 
low  as  possible  to  avoid  sparking  on  the  low  volts,  when  the  field 
is  very  weak. 

On  self-exciting  generators,  such  as  are  used  for  battery  charg- 
ing, the  same  remarks  apply,  but  in  this  latter  case  instability 
limits  the  range  of  voltage  possible.  In  almost  all  specifications 
of  the  present  day,  an  overload  of  50  per  cent  is  required 
momentarily  on  all  dynamos  and  motors,  without  brush  shifting 
or  sparking  at  the  commutator.  Consequently  with  the  same 
strength  of  field,  but  with  50  per  cent  more  armature  ampere 
turns,  the  effect  of  the  latter  must  not  be  capable  of  over- 
powering the  former,  or  even  distorting  it  to  such  an  extent 
that  it  will  necessitate  shifting  the  lead  of  the  brushes. 

In  speaking  of  the  above  ratio  of  armature  ampere  turns  to 
air  gajD  ampere  turns,  the  authors  have  taken  the  calculated  air 
gap  ampere  necessary  to  drive  the  flux  across  the  gap  from  the  pole 
face  to  the  top  of  the  armature  teeth,  assuming  that  the  density 
at  the  pole  face  is  rather  higher  than  that  in  the  air  gap,  due 
to  part  of  the  lines  spreading  out  at  the  sides  as  shown  in  fig.  2, 
on  the  right  hand  pole  tip. 

Variable  speed  motors  are  affected  in  exactly  the  same  way  as 
generators  which  have  to  work  over  a  large  range  of  voltage, 
and  consequently,  in  designing  this  type  of  motor,  it  is  necessary 
to  under-rate  the  horse  power  on  the  high  speeds,  where  the 
field  is  weakened  by  inserting  resistance  in  the  sliunt  circuit. 

In  dealing  with  this  suubjeot,  it  may  be  advisable  to  point 
out  the  advantage  of  using  compound  wound  motors  on  circuits 
in  which  the  load  is  very  intermittent,  or  where  sudden  loads 
come  on  at  regular  intervals.  A  good  example  of  this  last  case 
can  be  found  in  small  printing  presses,  in  which  the  printing 
table  is  rotated  backwards  and  forwards,  by  means  of  a  crank,  this 
latter  being  driven  by  a  motor.  Every  revolution  of  the  crank 
the  motor  has  to  get  the  crank  over  its  dead  point,  thereby 
necessitating  a  considerable  overload  on  the  motor.  Now,  if  a 
shunt  motor  is  used  for  this  work,  there  is  nothing  to  check 
the  armature  reaction  distorting  the  field  on  the  overload,  but 
if  a  series  winding  is  placed  over  the  shunt  winding,  in  series 
with  the  armature,  the  flux  produced  by  the  field  will  be  increased 
in  approximately  the  same  proportion  as  the  armature  reaction. 
In  this  way  the  armature  reaction  is  to  a  great  extent  cancelled 
out.  Also,  on  crane  motors  it  is  advisable  to  use  compound 
wound  motors;  in  fact  this  type  of  motor  should  be  used  in  all 
cases  where  a  fluctuating  load  occurs.  Of  course,  series  wound 
motors  are  better  than  compound  for  cancelling  out  armature 
reaction,  but  the  objection  to  these  motors  is  that  they  cannot 
be  run  on  light  loads  due  to  the  excessive  speed. 

Reactance  Voltace. 

Before  discussing  the  actual  reactance  voltage,  it  is  necessary 
to  define  the  terms   "inductance"  and  "reactance." 

Any  wire  cariyiug  current  is  surrounded  by  a  large  number 
of  concentric  circles  of  magnetic  lines  which  rise  and  fall  with 
the  current;  consequentlv,  if  the  latter  is  suddenly  broken,  all 
these  lines  will  fall  back,  as  it  were,  on  to  the  conductor, 
thereby  producing  an  E.M.P.  in  that  conductor  opposing  the 
E.M.F.  driving  the  original  current.  The  result  of  this  induced 
E.M.F.  will  be  to  retard  the  orign^l  current  whether  falling 


or  rising.  Inductance  may  be  defined  as  the  total  amount  of 
lin'>s  produced  round  the  conductor  carrying  unit  current. 

Now  take  one  of  the  coils  of  the  winding  shown  in  fig.  1,  the 
inductance  expressed  in  heni-ies  ^  lines  surrounding  one  turn  x 
number  cf  amperes  x  total  number  of  turns  X  10". 

In  this  figure  it  will  be  noted  that  there  are  two  turns  in 
each  coil. 

The  inductance  produced  in  a  given  coil  varies  as  the  square 
of  the  number  of  turns,  and  consequently  it  is  most  necessary 
to  keep  the  turns  per  section  on  any  motor  or  generator  as  low 
as  possible,  to  reduce  the  inductance  round  the  short-circuited 
coil. 

On  a  smooth  core  armature,  the  path  of  the  magnetic  lines 
round  the  conductor  lying  on  the  surface  of  the  core  consists 
almost  entirely  of  air,  no  iron  being  present  except  that  imme- 
diately below  the  co)iductor,  and  even  at  this  point  there  is 
usually  about  ^j^^in.  to  \  in.  of  insulation  between  the  iron  and 
the  coil ;  but  on  a  slotted  core  the  path  round  the  conductor 
consists  almost  entirely  of  iron,  the  insulation  between  them 
being  only  about  '04  in.  to  '06  in.  The  inductance  will  depend 
very  eonsi('crahly  on  the  depth  of  the  slot  in  the  core. 

Fig.  4  shows  various  methods  of  assembling  a  given  number 
of  conductoi-s,  (A)  representing  a  smooth  core  winding,  and  (B 
to  E)  different  types  of  slot  winding.  Tliese  slot  diagrams  have 
been  taken  from  a  paper  read  before  the  Glasgow  Congress  in 
1901,  by  Mr.  Hobart,  in  which  he  refers  to  some  tests  made  on 
experimental  slots  and  coils  as  shown  in  this  figure.  He  found 
that  there  was  a  difference  in  inductance  between  (A)  and  (E) 
of  about  300  per  cent,  clearly  showing  the  effect  of  the  iron  path 
on  the  magnetic  lines  of  induction;  but  with  the  arrangement 
shown  in  (B),  (C),  and  (D)  there  was  only  a  difference  of 
35  per  cent.  Between  (D)  and  (E)  there  was  a  difference 
of  63  per  cent.  Although  the  actual  figures  of  inductance 
expressed  in  C  G  S  lines  given  by  Mr.  Hobai-t  are  very  doubtful, 
the  percentage  difference  in  effect  is  very  interesting.  The  width 
of  slot  to  depth  of  slot  should  not  exceed  the  ratio  of  1  :  3. 

To  decrease  the  lines  of  inductance  circulating  round  the 
conductor,  it  is  advisable  to  work  the  teeth  at  as  high  a  density 
as  possible,  as  the  less  saturated  the  iron  the  better  will  be  the 
path  for  the  circulation  of  the  magnetic  lines.  It  is  not  possible 
to  saturate  the  teeth  to  any  great  extent,  as  this  would  then 
increase  the  resistance  of  the  magnetic  circuit,  thereby  necessi- 
tating more  ampere  turns  and  consequently  more  field  copper 
on  the  spools.  Another  objection  to  workinsj  the  teeth  at  a 
very  high  density  is  that  it  tends  to  make  the  machine  hum. 

A        fiffiffih  .  
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The  density  at  the  bottom  of  the  teeth  should  be  about  125,000 
to  135,000  C  G  S  lines  per  square  inch  for  ordinary  machines, 
but  this  figure  is  usually  about  150,000  on  series  wound  crane 
and  railway  motors. 

Reactance  =  2  tt  x  inductance  x  periodicity  of  commutation. 

It  should  be  noted  that  "  periodicity  of  commutation  "  is  c|uite 
distinct  from  the  periodicity  of  tlie  machine. 

'  p 

Periodicity  of  commutation  =  ^      cycles  per  second,  where 

P  =  peripheral  speed  of  commutator  in  inches  per  second. 
T  =  thickness  of  brushes  in  inches. 

Periodicity  of  the  machine  =  pairs  of  poles  x  revolutions  per 
second. 

On  a  machine  with  a  large  number  of  poles,  the  commutator 
is  usually  of  a  large  diameter  to  take  the  necessary  number  of 
studs  (number  of  studs  =  number  of  poles).  Tlie  large  diaineter  of 
conunutator  will  increase  the  peripheral  speed  and  consequently 
the  periodicity  of  commutation.  This  point  is  one  of  the  limit- 
ino-  features  to  the  number  of  poles  to  be  used  on  a  given 
machine;  but  on  the  other  hand,  with  a  larger  diameter  of 
commutator,  a  greater  number  of   commutator  plates  can  be 
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luscd  lo  reduce  the  conductors  per  section.  On  lieavy  current 
machines  a  large  number  of  poles  is  advisabk'  in  order  to  reduce 
the  amperes  to  be  carried  in  each  brush.  The  current  in  any 
conductor  of  the  armature  shoukl  not  exceed  "00  amperes. 

Eeactajico  voltage  =  reactance  x  current  per  ccnductor. 

The  term  "  reactance  voltage  "  was  first  used  by  Messrs. 
Parshall  and  Ilobart,  and  as  usually  calculated  is  a  pure!}' 
arbitrary  term,  but  it  is  extremely  useful  fur  comparing  the 
sparking  jn .ipt'rt ios  of  different  machines.  It  is  very  doubtful 
what  the  true  "  reaitance  \  (iltage  "  set  up  in  the  short  circuited 
coil  really  is,  as  it  is  always  calculated  on  Ihe  a-sumption  that 
the  fall  and  rise  of  tlie  current  during  the  short  circuit  follows 
a  true  sine  wave,  but  up  to  the  present  no  experiments  have 
been  made  to  prove  this  as.sumption. 
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Various  methods  have  been  used  for  calculating  this  voltage, 
all  Ijased  more  or  less  on  the  pr'inciples  referred  to  above.  For 
instance,  Mr.  Ilnbart,  in  ealculiting  the  inductance  per  coil, 
uses  K)  COS  lines  per  inch  length  of  conductor  lying  in  the  slot, 
and  2  C  G  S  lines  per  inch  length  of  end  connection.  These  figures 
may  be  approximately  correct,  but  so  long  as  the  same  figures 
are  used  in  all  calculations,  it  does  not  matter  very  much 
wkether  10  C  (t  S  lines  per  incli  leiigtk  of  cimductor  are  used  or 
whether  2i)  ('  ft  S  lines  are  used,  because,  as  stated  above,  the 
reactance  vultage  is  only  useful  for  the  sake  of  comparisons. 

On  small  nuicliines,  up  to,  say,  .50  K.AV.,  the  reactance  voltage 
should  not  exceed  2  volts  per  coik  but  on  machines  of  200  K.W. 
and  upwards  this  figure  can  be  slightly  increased  to,  say,  3  to  4 
volts.  It  does  not  necessarily  follow  that  if  the  reactajic;  is 
very  low  the  macliine  will  operate  satisfactorily,  as  the  armature 
reaction  jilays  a  very  important  part  as  regards  the  sparking 
]i:i)))crties  ni   the  machine. 

As  regards  reducing  the  number  of  tui'iis  per  coil,  the  limiting 
feature  is  the  number  of  conimntatur  jjlatcs  that  can  be  used 
on  a  given  diameter  of  commutator.  A  large  number  of  plates 
naturally  increases  tlie  cost  nf  the  commutator  to  a  considerable 
<>xteiit.  An  instance  of  this  may  be  found  in  the  fact  that  on  a 
(■ommutator  of  about  20  in.  in  diameter,  the  oust  of  labour  was 
increased  about  250  per  cent  by  using  approximately  320  plates 
instead  of  200. 

In  all  machines  having  more  than  two  poles,  it  is  found  advan- 
tageous to  us?  series  coupled  armatures  in  order  to  obtain  good 
commutation,  but,  of  course,  tliere  may  be  reasons  to  prevent 
this  which  have  no  connection  with  the  matter  under  discussion. 
This  holds  good  for  machines  up  to  500  K.W.  or  600  K.W.  capacity 
at  least.  The  chief  reason  that  parallel  coupled  armatures  are 
not  desirable  is,  that  if  one  pole  happens  to  be  stronger  than 
another — due  to  any  inef(nality  of  iron  or  air  gap — ^the  coils 
under  that  pole  will  take  less:  load  than  the  coils  under  the  weaker 
one — due  to  more  back  voltage  being  generated  in  them.  Tliis, 
of  course,  applies  to  motors.  In  the  case  of  generators  the  coils 
under  the  weak  pole  will  take  current  from  those  nnder  the 
strong  pole,  and  will  tend  to  act  as  motors;  then — the  brushes 
being  in  the  correct  position  for  running  as  a  generator — this 
weak  pole  will  gradually  become  strengthened,  owing  bo  armature 
reaction,  until  it  gets  stronger  than  the  one  which  has 
originally  the  strong  pnle.  The  action  will  then  be  reversed,  the 
coils  nnder  the  latter  pole  acting  as  motors.  Tliis  will  continue 
until  very  large  currents  are  being  generated,  and  flowing  first 
one  way  and  "then  the  ntlier,  causing  violent  sparking,  which 
is  commonly  known  as  "  bucking." 

Another  phenomenon  which  may  be  observed,  and  which  is 
due  to  the  same  cause,  is  the  violent  vibration  which  is  set  up 
in  the  machine. 

The  bucking  effect  mentioned  above  may  be  overcome  to  a 
great  extent  by  means  of  fitting  equalising  rings  at  one  end  of 
the  armature,  through  which  these  large  cuiTents  will  play 
(this  is  somewhat  detrimental  to  the  efficiency  of  the  machine). 
The  common  practice  is  to  fit  one  ef|ualising  ring  per  pair  of 
poles — i.f'..  an  eight  pole  machine  will  have  four  rings,  each  of 
which  will  be  tapped  in  four  places,  the  connections  being 
joined  to  the  armature  winding  at  eqni-distant  points.  The 
cross  section  of  these  ef(ualisiug  riugs  should  be  about  half 
that  of  the  armature  conductors.  In  order  to  use  these  to 
advantage,  the  mimber  of  the  slots  must  be  divisible  by  the 


number  of  pairs  of  poles,  as,  if  the  tappings  are  unequally 
spaced,  their  use  will  do  more  harm  than  good.  In  actual 
practice  it  has  been  found  useless  to  employ  them  on  machines 
of  less  than  60  K.W.  capacity,  except  where  the  current  is 
very  heavy,  in  which  ease  they  may  be  found  to  have  a  good 
effect  down  to  as  low  as  30  K.W. 

With  a  scries  coui')lcd  or  wave-wound  armature  the  slots  should 
never  be  divisible  by  the  number  of  poles  for  good  work;  whereas 
with  a  parallel  coupled  or  lap  wound  armature  they  should 
be  so  divisible,  especially  if  the  slots  are  few  in  number.  This 
is  the  more  necessary  on  account  of  the  danger  of  having  to  fit 
equalising  riugs,  as  has  already  been  explained. 

As  a  general  rule,  it  will  be  found  best  to  have  as  nuiny  slots 
in  the  armature  as  is  compatible  with  having  a  wide  and  shallow 
slot,  as  the  greater  the  sub-division,  the  less  will  be  the  differ- 
ence between  the  magnetic  field  in  one  slot  and  the  next  when 
passing  the  neutral  point. 

With  regard  to  the  sub-division  of  the  commutator,  it  is 
advisable  to  go  to  not  more  than  three  commutator  bars  ])cv 
slot,  as  it  is  obvious  that  if  there  are  more  than,  say,  three  bars 
])er  slot,  the  coils  which  are  connected  to  these  segments  will 
be  in  the  same  magnetic  field  at  the  same  instant,  while  the 
segments  themselves  will  not  all  be  in  the  same  position  with 
regard  to  the  brush.  Only  one  combination  of  coil  and  segment 
can  be  in  the  theoretically  correct  position  at  a  given  instant, 
which  neiessitates  the  other  two  being  in  an  incorrect  position. 
On  the  other  hand,  if  there  are  a  small  number  of  sections, 
you  will  have  a  greater  number  of  turns  j^er  section,  which — 
as  has  been  shown  above — is  detrimental  from  a  reactance 
p  lint  of  view. 

As  regai'ds  pitch  of  the  winding,  it  is  best  to  span  from  the 
centre  of  one  pole  to  the  centre  of  the  next.  Some  makers  go 
from  the  centre  of  one  pole  to  one  or  two  slots  beyond  the 
centre  of  the  next,  so  that  while  one  half  of  the  coil  is  in  the 
neutral  field,  the  other  half  is  just  entering  a  reversing  field. 
On  the  other  hand,  some  machines  are  wound  with  a  pitch  one 
slot  less  than  the  distance  ))etween  centres  of  poles.  This  last 
method,  however,  seems  to  have  a  detrimental  effect  on  the 
efficiency  of  the  machine  for  some  reason  which  has  not  as  yet 
been  cx]ilained  by  anyone. 

C'UANF.  MOTOKS. 

As  the  brushes  are  set  centrally  on  these  machines,  in  order 
to  obtain  the  same  speed  in  either  direction,  the  armature  coil  as 
it  leaves  the  brush  cannot  well  be  in  a  reversing  field  (it  is 
probably  even  in  a  field  of  the  wrong  direction),  so  that  the 
whole  of  the  reversing  action  overcoming  the  ohmic  resistance 
of  the  coil  and  the  reactance  voltage  must  be  produced  by  the 
contact  resistance  of  the  brush. 

In  the  following  example  a  20  ampere  machine  has  been 
assumed. 

Keferring  to  fig.  5,  say  the  contact  resistance  of  one  com- 
mutator bar  to  the  brush  is  'l  ohm,  and  say  each  end  bar  is 
one-third  covered   by   the  brush   (i.r.,  the  resistance  of  these 
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will  be  '3  ohm),  then  the  voltage  tending  to  reverse  section  A 
will  be  2-9,  that  tending  to  reverse  section  B  will  be  nothing, 
and  in  the  case  of  C  it  will  be  '1.  If  instead  of  section  A  carry- 
ing one  ampere  unreversed,  it  carried  10  amperes  reversed,  the 
reversing  action,  instead  of  being  2  9,  would  be  minus  1,  tend- 
ing to  put  the  10  amperes  back  into  the  original  direction.  For 
sparkless  running,  the  reversing  voltage  should  be  arranged  so 
as  to  give  10  amperes  in  section  A  when  it  leaves  the  brnsh,  no 
more  and  no  less.  The  fact  that  one  can  procnre  sparkless 
commutation  by  giving  the  brushes  a  backward  lead  shows 
that  the  sparking  of  the  brushes  when  central  is  due  more  to 
too  little  rather  than  too  much  reversing  voltage.  By  curve 
shown  ni  fig.  6,  it  will  be  seen  that  most  of  the  reversing  appears 
to  take  place  between  the  time  when  the  commutator  plate 
beo-ins  to  leave  the  brnsh,  and  the  time  when  it  breaks  contact 
alt'o'O-ether.  It,  therefore,  appears  to  be  approximately  correct 
to  take  half  a  period  as  equal  to  the  time  taken  to  pass  one 
section  rather  than  as  the  time  taken  to  pass  the  brush. 
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Ebroes  of  Constbuction. 

Uudcr  this  licadiug  the  authors  have  considered  points  which 
do  not  come  directly  under  design.  One  of  the  commonest  faults 
to  be  met  with  due  to  bad  construction  is  the  copper  and  mica 
sections  being  of  unequal  hardness.  If  the  mica  happens  to  be 
liarder  than  the  copjjer,  the  latter  will  fear  away  more  quicklj' 
than  the  former,  leaving  the  mica  standing  up  above  the  surface 
of  the  commutator,  which  causes  the  brushes  to  vibrate  violently, 
therefore  causing  sparking  and  pitting  of  the  surface. 
On  the  other  hand,  if  the  mica  is  softer  than  the  copper,  it  will 
wear  away  more  quickly,  leaving  grooves  which  will  collect 
copjjer  dust.  This,  if  allowed  to  continue  for  some  time,  v:'A\  be 
apt  to  short  circuit  the  segments  together. 

The  brush  tension  to  ensure  smooth  running  should  bs  not 
less  than  21b.  per  square  inch  and  not  more  than  3  lb.,  as,  if  it 
is  less  than  the  first  figure,  the  brushes  will  be  apt  to  vibrate, 
while  if  it  is  more  than  3  lb.  per  square  inch,  the  friction  and 
wear  will  be  excessive. 

The  best  type  of  brush-holder  to  use  is  that  in  which  the 
carbon  is  enclosed  in  a  box,  being  quite  free  to  move  up  and 
down,  the  tension  being  applied  by  means  of  a  clock  spring 
pressing  on  the  top  of  the  brush.  This  clock  spring  is  coiled 
at  the  other  end,  and  adjustment  is  obtained  by  means  of  a 
small  handle  which  passes  through  the  spindle  to  which  the  coil  ' 
is  attached.  This  small  handle  engages  with  a  ratchet.  If  the  j 
carbon  fits  the  box  too  tightly,  it  will  be  liable  to  stick,  and  not 
follow  up  the  wear  properly ;  whereas  if  it  is  too  loose,  it 
vibrates  and  tends  to  twist  over  in  the  direction  of  rotation 
of  the  macliine,  which  prevents  its  being  square  to  the  com- 
mutator. As  a  general  rule  radial  brushes  will  be  found  to  give 
better    results    than    angular    ones,    especially  on  reversible 
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nuichines.  If  angular  brushes  arc  used,  the  best  results  will 
be  obtained  if  the  brush  holder  is  set  against  the  rotation  of  the 
machine,  while  the  angle  of  the  brush  is  with  the  rotation. 

The  brush  bo.x  should  be  brought  down  as  near  to  the  surface 
of  the  commutator  as  possible  without  actually  touching  it,  > 
as  it  will  then  hold  the  brush  more  firmly  if  tlic  latter  does 
not  fit  sufficiently  tight.  Care  should  also  be  taken  to  see  that 
the  brushes  are  staggered,  as  otherwise  the  commutator  will 
very  quickly  be  worn  into  grooves. 

Another  very  common  fault  in  construction  to  be  encountered 
is  the  mounting  of  the  brushes  on  the  stud,  so  that  they  come 
out  of  line.    When  this  is  the  case,  it  is  the  same  as  if  a  wider 
brush  were  employed,  as  a  space  is  covered  equal  to  the  distance  t 
from  the  foi'ward  edge  of  the  foremost  brush  to  the  back  edge  i 
of  the  hindermost. 

A  few  other  causes  of  sparking  due  to  faulty  construction  I 
may  be  mentioned  as  follow:    Inequality  of  air  gap,  inequality 
of  iron,  unsymmetrical  winding,  unequal  spacing  of  the  brush 
studs,   lack   of  rigidity   in  the  foundations,    engine  twisting 
movement,  and  brushes   not  being  properly  bedded. 

This  last  is  perhaps  the  commonest  of  all  and  the  easiest  to 
overcome. 


NOTICES    OF    MEETINGS,  &C. 


iNsTnoTioN  OF  Eleuti!Ic.\l  Engineehs. — Newcastle-ou-Tyne  section  : 
February  •29th,  ordinary  meeting.  Manchester  section  :  Februai-)' 
29th,  annual  dinner.  March  1st,  paper  by  Mr.  H.  L.  Kirker,  "The 
Mersey  Railway  Multijile  Control  System,"  with  lantern  illustrations. 

MA^•CHESTEU  Association  of  Engineers — February  27,  paper  by 
Mr.  A.  Hobbs,  "  Water-tube  Boilers  for  Stationary  Work." 

JuNioK  Institution  of  Engineehs. — March  4th,  paper  by  Mr.  G.  C. 
Allingham,  "  Some  Practical  Notes  on  Electric  Storage  Batteries." 

BiuMiNGiii.M  Associ.vTioN  OF  Mech.vnical  ENGINEERS. — Marcli  5th, 
monthly  meeting,  jiaper  on  "The  Present  Position  of  Trade  in  South 
Africa,"  hy  Mr.  B.  H.  Morgan. 

OL.iSGow  Technical  College  Scientific  Society. — March  5th, 
■'British  Competition  and  Manufacture,'  by  Mr.  M.  Pickstone. 

Nokth-East  Coast  Institution  of  Engineehs  and  Shipboiluehs. — 
Xe\vc.^stle-on-Tyne  :  February  26th,  discussion  on  "  Technical  E  luca- 
tion  in  Germany,"  and  resumed  discussion  on  "  Notes  on  the  Con- 
struction of  Stability  Cross  Curves  for  Balanced  Paper  Section.'^." 
Paper  by  Mr.  B.  C.  Laws,  "  Technical  Education." 


PERMANENT  WAY,  OVERHEAD  EQUIPMENT 
AND  ROLLING  STOCK  OF  THE  MAN- 
CHESTER CORPORATION  TRAMWAYS.* 

The   Pjjkmanent  Way. 

The  girder  rail  was  first  introduced  when  the  Manchester 
Cor25oration  determined  to  construct  a  general  system  of  tram- 
ways throughout  the  city  in  the  years  1879  and  1880.  The  rail 
adopted  was  7  in.  deep,  7  in.  wide  at  the  base,  with  a  tread 
l^/i^in.,  and  a  groove  'Vioi"-  wide  and  'V,,,  in.  deep.  The 
rails  were  rolled  in  30ft.  lengths. 

^Vhen  the  lease  of  the  lines  to  the  Tramways  Company  was 
coming  to  an  end,  and  the  question  of  the  introduction  of 
mechanical  traction  was  under  consideration,  the  point  was  raised 
as  to  the  suitability  or  otherwise  of  the  existing  rails  for  the 
new  form  of  traction.  A  thorough  examination  of  the  whole 
of  the  track  was  made,  and  a  report  was  presented  to  the 
corporation  showing  clearly  that  not  only  were  the  rails  too 
fur  worn,  but  the  joints  were  not  nearly  strong  enough  for 
mechanical  traction. 

.V  new  section  of  rail  was  decided  on  weighing  102  lb.  to  the 
yard  of  60ft.  lengths,  and  its  general  dimensions  are  as  follow, 
viz.:  Depth  7  in.,  base  7  in.,  tread  2in.,  width  of  groove  l^in., 
dei)th  of  groove  IJin.,  guard  fin.  The  fish  plates  are  24  in. 
long  and  I  in.  thick,  and  are  pierced  for  the  reception  of  six 
l)olts. 

In  our  rail  specification  we  call  for  the  usual  drop  and  tensile 
tests,  and  we  require,  as  is  necessary  nowadays  for  mechanical 
traction,  rails  with  a  high  percentage  of  carbon.  Wc  specify 
not  less  than ',50  nor  more  than  "65  per  cent.  For  our  curve  track 
we  use  rails  with  a  1^  in.  groove  and  a  guard  1  in.  wide.  On 
sharp  curvcs  the  groove  soon  wears  to  1^  in.  and  If  in.  The 
wheel  flanges  wear  away  the  guard  of  the  rail  very  rapidly. 

In  laying  the  track  in  Manchester  we  did  not  lay  a  concrete 
bed  across  the  entire  track.  We  only  adojjted  it  in  special  cases 
and  at  junctions.  The  road  bed  in  most  of  our  main  thorough- 
fares is  exceptionally  good,  and  all  that  we  found  it  necessary  to 
do  was  to  lay  a  concrete  trench  18  in.  wide  and  6  in.  deep  under 
the  rails,  and  this  has  proved  quite  satisfactory. 

We  laid  the  rails  direct  on  the  concrete  bed,  and  packed  them 
well  witli  chippings  and  cement  packing,  grouting  the  bed 
afterwards.  The  straight  track  rails  arc  tied  to  gauge  every 
10  ft.  by  tie  bars.  On  curves  the  tie  bars  are  placed  closer.  The 
paving  between  the  rails  and  for  the  18  in.  margins  has — with 
one  or  two  exceptions — been  laid  with  6  in.  Welsh  granite  setts. 

In  many  towns  chilled  cast-iron  blocks  are  laid  at  the  sides 
of  the  rails  to  prevent  the  "rutting"  caused  by  the  heavy 
vehicular  traffic  continuously  using  the  tramway  track. 

The  paving  has  been  grouted  with  pitch  grouting.  This  grout- 
ing is  undoubtedly  the  best  if  the  work  is  carried  out  in  fine 
weather,  but  in  wet  weather  it  is  somewhat  defective.  Under 
the  conditions,  however,  which  prevailed  in  Manchester — where 
the  traffic  was  allowed  to  run  over  the  track  almost  immediately 
it  was  laid — cement  grouting  was  (juite  out  of  the  question. 

At  the  time  I  speak  of  no  firm  in  tliis  country  were  in  a 
position  to  undertake  special  track  work,  and  consequentlj'' 
orders  to  the  e.xtent  of  ,£'80,000  were  jjlaced  by  the  Manchester 
Corporation  in  America.  Since  then,  one  or  two  British  firms 
are  now  in  a  position  to  undertake  this  class  of  work. 

The  laying  of  all  the  important  junctions  in  the  city  was  done 
on  Saturday  nights  and  Sundays.  The  work  at  each  junction 
was  commenced  at,  say,  11-30  on  Saturday  night — after  the  last 

1  ar  has  gone — and  by  six  o'clock  on  Sunday  evening  the  whole 
of  the  junction  was  laid  and  paved  up. 

All  the  curves  at  the  junctions  and  elsewhere  are  spiraJised, 
thus  ensuring  easy  running  of  the  cars.  The  joints  and  cross- 
ings are  provided  with  hardened  steel  renewable  centres.  Each 
joint  has  been  bonded  by  two  copper  bonds  fixed  over  the  fish- 
plate and  one  ooiJper  bond  -uiichr  the  fishplate — i.i-.,  between  the 
fishplate  and  the  web  of  the  rail.  The  bonds  are  of  the  ordinary 
"  Chicago  "  and  "  Crown  "  types. 

Our  experience  in  regard  to  the  trai  k  since  it  has  been  recon- 
structed may  prove  of  some  interest.  Tlie  wear  and  tear  of  the 
rails,  especially  at  junctions,  is  very  great.  Our  estimate  of  the 
average  life  of  the  track  is  ten  years.  In  arriving  at  this 
estimate  wc  include  all  roads — those  of  light  as  well  as  thoee 
of  heavy  traffic. 

We  have  had  some  little  trouble,  in  common  with  other 
towns,  with  the  setts  rising  at  the  sides  of  the  rails  on  a  few 
routes.  The  remedy  is  to  anchor  the  rails  or  to  use  a  deeper 
rail.  Personally,  I  favour  the  adoption  of  a  9  in.  rail.  A  rail 
of  this  depth  could  be  embedded  in  concrete  to  the  extent  of 

2  in.  to  2i  in.,  and  this  would  prevent  any  "creeping"  or  move- 
ment of  the  rail,  which  is  the  cause  of  the  setts  lifting. 

The  life  of  the  rails  is  measured  by  the  life  of  the  joints. 
The  fish   joint  adopted    in  Manchester — where  the  rails  are 
butted  up  close  and  no  expansion  joints  allowed — is  as  satis- 
Abstract  of  n  paper  read  before  the  Mauehestci-  SoOtiun  of  the  Iii.stit\itioa  of 
Electriual  Kugiiieurs  by  Mr  J.  M.  McEhoy  on  February  16tli,  I'JOI. 
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lat'tory  as  a  built-up  joiut  can  be  made,  but  reccutly  wc  luive 
been  looking-  into  the  question  of  so-caJled  "continuous"  rail 
joints. 

An  American  firm  have  lately  brought  over  to  this  country 
a  plant  for  electrically  welding  rail  joints. 

The  plant,  for  desciiptive  purposes,  may  be  divided  into  three 
parts.  First,  there  is  a  sand  blasting  machine  which  thoroughly 
cleans  and  removes  all  rust  from  the  portion  of  the  rail  which 
is  to  be  welded.  Then  there  is  the  welder  itself,  and  the  third 
part  is  an  electrically-driven  emery  grinding  wheel  for  trueing 
up  the  rail  surface  after  the  joint  has  been  made. 

The  current  for  the  welding  process  is  taken  from  the  trolley 
line  at  500  volts.  It  is  converted  and  transformed  in  the 
welder,  and  the  actual  current  which  flows  through  the  welding 
bars  and  the  rail  web  is  about  7  volts  and  from  25,000  to  30,000 
amperes.  As  soon  as  the  rail  reaches  the  welding  heat  the 
current  is  switched  off,  and  a  pressure  of  something  like  thirty- 
seven  tons  is  brought  to  bear  on  the  weld  by  means  of  a 
hydraulic  ram. 

There  is  another  welded  rail  joint  in  the  market,  to  which 
tramway-men  are  giving  some  attention  just  now.  I  refer  to 
the  thermit  weld.  This  weld,  unlike  the  electric  weld,  requires 
very  little  plant — a  small  crucible  with  the  necessary  moulds 
and  clamps  being  all  that  is  necessary.  The  "  thermit " 
itself  is  a  mixture  of  aluminium  and  oxide  of  iron.  This 
mixture  is  jjlaced  in  the  crucible  above  the  rail  joint,  and  on 
the  top  of  the  mixture  is  placed  a  thimbleful  of  a  specially- 
prepared  ignition  powder.  When  a  fusee  is  applied  the  whole 
mixture  ignites  and  forms  an  intensely  hot  flmd,  which  flows 
through  a  hole  in  the  bottom  of  the  crucible  into  the  mould 
which  is  prepared  round  the  rail  joint.  After  the  mould  is 
taken  away  it  will  be  found  that  the  iron  given  off  by  the 
chemical  action  which  has  taken  place  in  the  crucible  has  firmly 
welded  the  rails  together  and  formed  a  good  "continuous" 
joint. 

The  Overhead  Equipment. 

The  overhead  equipment  is  almost  entirely  span  wire  con- 
struction with  side  poles.  The  poles  we  have  used  for  our 
span  wire  construction  are  of  mild  steel  built  np  in  three 
sections.    They  are  31ft.  long  when  complete. 

The  dimensions  of  each  pole  are  as  follow,  viz. :  The  first 
section  has  an  external  diameter  of  7|  in.  and  is  17  ft.  long, 
the  thickness  of  metal  being  not  less  than  '5  in.  and  the  weight 
per  foot  not  less  than  37^  lb.  The  second  section  has  an  external 
diameter  of  6|  in.  and  is  9  ft.  6  in.  long,  the  thickness  of  metal 
being  not  less  than  '45  in.,  and  the  weight  per  foot  not  less 
than  30|^  lb.  The  third  section  has  an  external  diameter  of 
5-7iein.,  and  is  7  ft.  6  in.  long,  the  thickness  of  metal  being 
not  less  than  '4  in.  and  the  weight  per  foot  not  less  than  221b. 

The  sections  are  shrunk  together  while  hot  and  under  pressure. 
The  smaller  sections  are  inserted  into  the  larger  to  the  extent 
of  18  in.  Larger  poles  are  used  for  feeder  poles  and  for  junction 
work.  The  usual  deflection  and  drop  tests  are  called  for  in  our 
specifications. 

The  trolley  wire  is  of  hard  drawn  copper,  '4  in.  in  diameter. 
We  specify  that  the  weight  per  mile  of  wire  must  not  vary 
more  than  3  per  cent  from  2,5571b.  The  wire  must  be  supplied 
in  one  mile  lengths,  without  joints  or  splices.  The  conductivity 
of  the  'Copper  mu.9t  not  be  less  than  98  per  cent  of  Matthiessen's 
standard.  All  trolley  wire  used  in  our  work  is  carefully  tested 
for  conductivity  and  breaking  stress.  The  span  wire  is  gal- 
vanised steel  stranded  wire  S.W.G. 

We  have  adopted  triple  insulation  throughout  the  whole  of 
our  overhead  construction,  namely,  an  insulator  bolt  at  each 
ear,  with  globe  strains,  and  Brooklyn  strains  at  each  span  wire 
terminal.  In  consequence,  we  are  well  protected  against  leak- 
age. 

The  frogs  are  of  the  movable  type — worked  by  the  point  boys. 
We  have  tried  several  types  of  automatic  frogs,  but  have  not  so 
far  found  any  suitable  for  our  system. 

The  section  insulators — which  are,  of  course,  the  weak  spot  in 
the  line — ^are  carefully  anchored. 

Guard  wires  have  been  erected  in  compliance  with  the  Board 
of  Trade  regulations.  These  are  a  source  of  trouble  to  us,  but, 
happily,  the  coi-jjoration  has  recently  come  to  an  agreement 
with  the  National  Telephone  Company,  and  the  result  is  that 
all  telephone  wires — except  the  Post  Office  wires — are  being 
placed  underground,  and  most  of  the  guard  wires  will,  therefore, 
in  a  short  time,  find  their  way  to  the  scrap  heap. 

The  Eolling  Stock. 

We  have  three  types  of  cars  at  present  in  service.  The  first 
typo  is  a  double  deck  single  truck  car,  seating  forty-five 
jjassongers,  and  weighing,  when  empty,  about  eight  tons,  and 
when  fully  loaded  a  little  over  eleven  tons. 

The  second  type  is  a  double  deck  double  truck  oar,  seating 
seventy-one  iDassengers,  and  weighing,  when  empty,  slightly 
under  eleven  tons,  and  when  fully  loaded  about  fifteen  and 
three-quarter  tons. 

The  third  type  is  a  single  deck  double  truck  car,  seating 
forty-eight  passengers,  and  weighing,  when  empty,  slightly  over 


eleven  tons,  and  when  fully  loaded  about  fourteen  and  a  half 
tons. 

The  bottom  framing  is  of  thoroughly  seasoned  English  oak 
the  corner  side  pillars,  window  rails,  etc.,  are  of  teak,  and  the 
external  panels  and  mouldings  are  of  mahogany. 

The  trucks  for  the  small  cars  arc  of  two  well-known  types  

Brill  and  Peckham.  The  bogie  trucks  are  of  the  maximum 
tiactiou  type.  In  some  we  have  the  puny  wheels  leading. 
In  others  we  have  the  driving  wheels  leading.  We  prefer  the 
latter.  When  the  pony  wheels  lead  there  is  a  tendency  for  the 
truck  to  leave  the  track  at  curves. 

The  wlieel  base  of  our  single  trucks  is  5  ft.  6  in.  This  is 
Gin.  less  than  is  usual  in  other  towns.  Our  reason  for  adopting 
this  length  of  wheel  base  is  the  shortness  of  the  radii  of  some 
of  our  curves.  The  minimum  radius  is  35  ft.,  measured  from  the 
track  centre  line.  The  wheal  base  of  the  bogie  trucks  is  4  ft. 
All  the  wheels  we  have  used,  until  recently,  have  been  chilled 
oast  iron.  During  the  past  few  months,  however,  we  have  been 
experimenting  with  steel  tyred  wheels,  and  these  have  given 
very   good  results. 

Our  little  experience  with  steel  tyres  leads  us  to  think  that 
we  shall  find  them  much  more  satisfactory  for  our  system  than 
chilled  wheels.  We  get  a  far  greater  mileage  out  of  them,  wc 
get  better  "  braking "  efioct,  and  we  get  no  "  flats "  on  the 
wheels.  The  depth  of  the  wheel  flange  is  i  in.,  and  the  wheels 
are  pressed  on  the  axles  so  as  to  allow  a  |  in.  clearance  over  the 
track  gauge.  There  is  a  clearance  between  the  bottom  of 
the  wheel  flange  and  the  bottom  of  the  rail  groove,  on  new  rails, 
of  fin.,  thus  allowing  the  head  of  the  rails  to  wear  down  to  the 
extent  of  the  fths  of  an  inch  before  the  wheel  flange  touches 
the  bottom  of  the  groove. 

The  car  equipments  are  of  two  well-known  types — the  British 
Thomson-Houston  and  the  Dick-Kerr.  We  have  305  cars 
equipped  with  the  former,  and  137  with  the  latter.  Each  small 
ca,r  is  furnished  with  two  25  H.P.  motors,  and  each  bogie  car 
with  two  35  H.P.  motors.  They  are  single  reduction  four  pole 
motors,  enclosed  in  strong  water  and  dust  proof  steel  frames.  In 
our  specifications  we  stipulate  for  the  usual  insulation  and 
efficiency  tests.  We  demand  an  efficiency  of  82  per  cent.  The 
controllers  are  of  the  ordinary  series-parallel  type. 

The  trolley  standards  are  of  the  internal  spring  type,  and 
are  fixed  15  in.  from  the  longitudinal  centre  line  of  the  car. 
The  trolley  heads  are  of  the  swivelling  type,  and  are  provided 
with  a  spring  which  keeps  the  wheel  in  line  with  the  boom. 

We  adopted,  at  the  commencement  of  our  system,  what  is 
termed  the  "cow  catcher"  lifeguard,  and  the  statistics  show  that 
it  has  been,  on  the  whole,  successful  in  its  operation.  In  compli- 
ance, however,  with  the  wishes  of  the  Board  of  Trade,  we  have 
discarded  the  "cow-catcher"  in  favour  of  the  "swinging-gate" 
or  "  trigger "  lifeguard.  The  best  lifeguard  is  a  good  brake. 
Our  cars  are  equipped  with  the  ordinary  hand  brakes  and 
rheostatic  brakes,  which  answer  their  purpose  very  well. 

Manchester  is  a  flat  city.  We  have  very  few  steej)  grades.  On 
the  Stockport  route,  whore  we  have  the  worst  gradient,  we  run 
cars  equipped  with  the  Westinghouse  magnetic  track  brake. 
In  this  brake  the  brake  shoes  act  on  the  tram  rails  as  well  as 
on  the  car  wheels.  The  current  for  magnetising  the  brake 
shoes  is  furnished  by  the  motors  acting  as  generators. 

We  are  equipping  100  cars  with  "  dry  "  seats  of  the  thin  lath 
type.  This  seems  to  be  the  best  in  the  market,  taking  all 
points  into  consideration. 


Discussion. 

Dr.  Rhodes  said  that  he  was  against  the  reversed  staircase 
type  of  cars  on  account  of  the  driver's  view  of  the  road  being 
partly  obscured,  and  also  that,  when  full  on  the  top,  the 
swinging  caused  when  rounding  curves  had  a  bad  effect  on  the 
cars.  He  considered  that  only  brakes  which  acted  on  the  track 
should  be  used,  and  that  the  brake  blocks  should  be  softer  than 
the  track,  as  it  was  more  economical  to  renew  brake  blocks  than 
the  track. 

Mr.  Atcheson  remarked  that  cast-iron  sets  were  being  used 
in  Glasgow  to  prevent  rutting  of  the  side  tracks.  He  considered 
that  frogs  worked  by  a  rope  were  not  necessary,  and  that 
sectional  insulators  should  be  anchored  quite  clear  of  the  line. 
He  would  expect  more  flats  from  a  steel-tyred  wheel  than  from 
a  chilled  wheel. 

Mr.  Taite  said  that  the  reversed  staircases  had  many  advan- 
tages, and  that  the  covered  tops  fitted  to  some  of  the  Salford 
cars  were  much  appreciated. 

Dr.  Bowman  thought  that  it  would  be  a  great  advantage  if 
all  feeders,  etc.,  were  duijlicated  in  order  to  minimise  stoppages 
through  failures. 

Mr.  McElroy,  in  reply,  pointed  out  that  a  very  large  check 
(1  in.)  was  allowed  on  the  rails  at  curves,  but  they  would  like 
to  use  a  groove  of  2  in.  if  allowed.  Although  the  pitch  used 
for  grouting  was  rather  a  nuisance  in  the  summer,  it  was  found 
to  k°eep  the  track  water-tight.  The  current  consumption  of  the 
ordinary  double-deck  cars  was  9  units  per  mile,  while  that  of  the 
large  bogie  cars  was  14  units  per  mile.    The  large  cars  earned 
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niorf!  per  car  than  the  ordinary  ones,  but  were  only  used  at 
busy  periods  of  the  day.  It  was  intended  to  experiment  with 
the  thermit  system  of  welding  on  an  existing  track  which  was 
laid  for  the  horse  cars. 


THE  SHIPLEY  ELECTRICITY  WORKS. ^ 


The  Dockfield  Works  of  the  Shipley  Urban  District  Council 
comprises  sewage  jjumping  stationj  sewage  treatment  and  outfall 
works,  destructor,  and  electricity  supply  for  lighting,  power, 
and  traction,  all  established  in  one  locality. 

Almost  any  maker  will  now  erect  dust  destructor  plants, 
giving  a  guaranteed  evaporation  of  1  lb.  to  1|-  lb.  of  water  for 
each  pound  of  refuse  destroyed.  The  destructor  in  use  is  the 
Meldrum  regenerative  type,  in  connection  with  a  Lancashire 
boiler.  The  furnace  is  not  divided  into  ceils,  but  consists 
of  one  wide  continuous  grate,  with  four  firing  doors  and  four 
ashpits.  Each  ashpit  is  jjrovided  with  two  steam  jet  blowers. 
The  quantity  of  steam  used  is  about  15  per  cent  of  that 
generated,  leaving  about  85  per  cent  available  for  useful  work. 
The  capacity  of  the  destructor  is  from  50  to  55  tons  per  24  hours. 

The  boiler  house  equiiament  consists  of  two  Lancashire 
boilers,  each  30  ft.  by  8  ft.,  one  being  hand  fired  and  the  other 
fitted  with  a  Meldrum  "  sprinkling  "  stoker.  There  is  a  Green's 
economiser  of  192  tubes,  rhe  boiler  feed  pumps  are  in  duplicate; 
one  is  a  steam  driven  "  Cameron  "  ijpe  of  pump,  and  the  other 
a  three-throw  motor  driven  pump.  The  full  output  of  this  pump 
is  3,000  gallons  per  hour,  'the  efficiency  is  high.  One  B.  of  T. 
unit  will  pump  500  gallons  at  either  half  or  full  speed. 

Superheaters  of  the  "  Bolton  "  type  are  fixed  in  the  downtakes 
of  the  coal-fired  boilers,  and  an  average  temperature  of  550  deg. 
Fall,  can  be  obtained  at  the  stop  valve.  There  are  two 
independent  sets  of  surface  condensers  of  Messis.  Cole,  Marchent, 
and  Morley's  make.  In  one  set  there  is  a  single  Edward's  air 
pump,  steam  driven,  and  in  the  other  a  motor  driven  three-throw 
pump.  This  latter  always  gives  a  ■vacuum  of  J  in.  to  1  in. 
better  than  the  former.  Each  set  will  condense  10,0001b.  of 
steam  per  hour. 

The  generating  plant  consists  of  three  Parsons'  turbines  of  the 
parallel  flow  type,  direct  coupled  to  three  240  K.W.  compound- 
wound  D.C.  generators.  A  test  on  the  last  set  fixed  gave  the 
following  results  at  a  constant  steam  pressure  of  150  lb.  per 
square  inch,  vacuum  of  26'5  in.,  and  speed  of  3,000  revolutions 
per  minute. 


Suijei-heit. 

56  deg.  Fab. 

56  deg.  Fab. 
166  deg.  Fah. 
181  deg.  Fah. 


Lr.ad. 

Half 
Full 
Half 
Full 


Puunds  of  steam, 
per  K  W. 

26-6 

22-23 

24-41 

20-39 


A  Tudor  battery  of  360  cells,  having  a  capacity  of  750  ampere 
hours,  or  390  K.W.  hours,  is  used  on  both  lighting  and  traction 
systems.  The  battery  is  always  charged  from  the  traction  bus- 
bars through  a  reversible  booster,  which  consists  of  a  500  volt 
motor  driving  a  low  voltage  generator  which  has  a  shunt  and 
a  series  winding.  The  shunt  winding  is  excited  from  the  bus- 
bars through  a  reversible  booster,  which  consists  of  a  500  volt 
is  excited  by  passing  through  it  the  whole  or  portion  of  the 
current  in  the  positive  tramway  feeders. 

The  lighting  switchboard  carries  the  usual  set  of  panels,  the 
current  being  distributed  through  feeders.  The  traction  board 
consists  of  feeder  panels,  battery  booster,  panels,  motor  generator, 
and  B.  of  T.  panels.  The  sewage  pumping  plant  consists  of 
a  9  in.  Gwynne's  centrifugal  pump,  direct  coupled  to  a  66  B.H.P. 
compound  wound  "  Castle "  motor,  and  a  7  in.  pump  direct 
coupled  to  a  30  B.H.P.  motor  sujjplied  by  Messrs.  Wilson, 
Hartwell.  The  9  in.  pump  has  a  maximum  duty  of  2,200  gallons 
per  minute,  and  the  7  in.  pump  1,200,  or  a  total  of  3,400  gallons 
per  minute.  A  large  motor  load  is  connected  to  the  mains,  the 
majority  being  hired  from  the  council. 


Manchester  Ship  Canal. — The  half-yearly  report  of  the 
Manchester  Ship  Canal,  recently  issued,  states  that  the  revenue 
receipts  amounted  to  ^6207,603,  and  the  expenditure  to 
,£117,403,  leaving  a  credit  balance  of  ^90,200.  The  profit  of  the 
Bridgewater  department  was  ,£10,302.  The  half-year's  working 
of  the  Ship  Canal  department  gave  an  increase  of  .£15,715  in 
receipts,  and  <£5,999  in  the  expenditure,  and  of  .£9,716  in  the 
profit,  as  compared  with  the  corresponding  period  of  the  previous 
year.  The  Ship  Canal  traffic  for  the  six  months  ended  December 
31st  was  2,011,090  tons,  against  1,827,696  tons  in  the  correspond- 
ing period  of  1902. 

*  Abstract  of  a  paper  read  bv  Mr.  Schofield  before  the  Bradford  Engineering 
Society  on  January  27th,  1904. 


FACTOR   OF  SAFETY. 


On  the  22nd  February,  before. the  luenibe'rs  of  the  Sheffield 
Society  of  Engineers  and  Metallurgists,  at  University 
College  Technical  Department,  Mr.  C.  E.  Stromeyer,  chief 
engineer  of  the  Manchester  Steam  Users'  Association,  gave 
an  instructive  paper  on  the  above  subject. 

Mr.  Stiomeyer  mentioned  that  the  term  "  factor  of 
safety "  must  have  been  invented  in  the  early  days  of 
modern  engineering,  when  the  public  had  to  be  educated 
into  a  feeling  of  confidence  in  iron  structures  which  looked 
flimsy  when  compared  with  older  ones  of  stone  and  wood. 
The  term  also  served  as  a  cloak  for  the  want  of  knowledge 
amongst  engineers  as  to  how  to  determine  stresses,  and  as 
to  what  their  effect  would  be.  We  have  certainly  come  down 
from  the  high  factors  of  safety  of  seven  to  ten,  and  are 
content  with  five  and  four,  and  even  less.  These  are 
nominal  factors,  and  still  cover  much  mental  laziness  which 
hinders  us  from  examming  structures  in  the  light  of  many 
most  beautiful  and  valuable  investigations  by  mathe- 
maticians. The  acceptance  of  a  lower  factor  would  entail 
considerable  work  of  a  highly  mathematical  nature,  but 
it  would  permit  many  savings  to  be  effected  without  in  any 
way  endangering  structures.  The  author  emphasised  the 
necessity  to  consider  the  elasticity  of  structures,  and 
instanced  the  case  of  change  of  material  for  ships  from 
untested  iron,  which  was  considered  to  have  a  strength  of 
18  tons,  to  mild  steel,  which  had  to  show  at  least  2Y  tons 
in  the  testing  machine.  Surely  with  an  increase  50  per 
cent  tenacity,  or  even  more,  the  reduction  of  thickness  of 
20  per  cent  which  was  then  made  was  justified,  but  this 
reduction  demanded  a  closer  spacing  of  trames  on  account 
of  spi'inginess. 

Regarding  the  harder  qualities  of  steel,  the  author  drew 
attention  to  the  a^jparently  simple  case  of  the  screwed 
breech  piece  of  a  gun,  and  showed  that  the  number  of 
threads  may  be  reduced  to  a  minimum  only  if  the  section 
of  metal  in  the  surrounding  gun  barrel  is  the  same  as 
that  of  tke  breech  jjlug. 

He  next  dealt  with  the  question  of  live  load,  and  lamented 
that  most  engineers  still  adhere  to  a  view  expressed  many 
years  ago  by  some  professor  that  load  will  produce  twice 
as  great  a  stress  if  moving  as  if  resting.  Ample  mathe- 
matical inquiries  are  available  for  dealing  with  each  case 
on  its  merits,  and  many  cases  ought  long  ago  to  have  led 
engineers  to  deal  with  the  matter  in  a  more  thoughtful  way 
than  mei-ely  using  a  large  factor  of  safety,  which  was 
nothing  else  than  a  measure  of  ignorance.  The  author 
then  dealt  with  the  case  of  a  bar  striking  an  anvil,  and 
showed  how  the  stresses  can  be  calculated. 

He  stigmatised  much  so-called  practical  experience  as 
being  nothing  else  but  rule  of  thumb,  the  adoption  of  a 
factor  of  safety  of  five  being  of  this  class  of  experiences. 
The  fault  lay  to  a  large  extent  with  the  physicists,  who 
have  not  made  the  necessary  experiments.  He  mentioned 
that,  in  addition  to  tension  and  compression  stresses,  there 
are  seven  compound  stresses  of  which  only  two  have  as  yet 
received  names,  viz.,  hydrostatic  pressure  and  shearing 
stress,  and  it  is  only  the  latter  whose  influence  has  been  at 
all  studied. 

Concluding  his  remarks,  Mr.  Stromeyer  pointed  out  that 
experiments  are  greatly  needed,  and  that  stresses  in  struc- 
tures should  be  studied  in  fuller  detail  than  is  now 
customary.  If  that  were  done,  the  term  "  factor  of  safety," 
which  he  considered  to  be  very  undignified  for  engineers 
to  rely  upon,  would  gradually  disappear ;  engineers  would 
be  able  to  say  that  a  structure  was  safe  as  long  as  a  certain 
load  was  not  exceeded. 
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INVENTIONS  OF  THE  WEEK. 

By  Makks  and  C'lekk,  Tin-  /'radical  Kiir/iiK  i  r  I'atcut  Agency, 
18,  Suutlianipton  Buildings,  Chancery  Lane,  London,  W.C.; 
SO.  Cross  Street,  Manchester;  and  13,  Temple  Street, 
Birniingham. 

The  first  date  given  after  the  number  of  each  specification  is  the  date 
of  application.  The  second  date  is  that  of  the  advertisement  of 
acceptance  of  the  complete  specifications. 

The  following  accepted  specifications  were  advertised  on  the  date 
mentioned,  and  within  two  months  of  such  date  any  person  properly 
interested  can  oppose  the  sealing  and  grant  of  the  patent  by  giving 
formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  specification  herein  referred  to,  or  of  any  other  published 
patent  specification,  will  be  forwarded  post  free  for  one  shilling  upon 
application  being  sent  to  Messrs.  Marks  and  Clerk  at  either  of  the 
above  addresses. 

Internal-combustion  Engines.  Melhuish.  No.  1696,  of 
2:3rd  January,  I'JOIi.  Ad.  of  au..  27th  January,  1904.— This 
invention  relates  to  iuterual-conibustion  cng'iues  of  the  type 
Patent  9038,  of  1895,  and  is  in  two  parts.  The  first  part  (see 
tig.  1),  the  provision  of  an  expansion  chamber  interposed  between 
the  working  aud  suction  cylinders,  the  expansion  chanibor  beint^ 
of  relatively  large  capacity  to  allow  of  ample  expansion  to  the 


Fig.  1. 


FiQ.  2. 

Specification  No.  lO'.Xi,  of  1903. 

witiulrawn  ga>ses,  and  for  cooling  same  previous  to  entering 
the  suction  cylinder.  The  second  part  of  the  invention  is  the 
provision  of  an  interposing  valve  between  the  expansion  chamber 
and  the  .suftiou  chamber  of  an  internal-combusl ion  engine  as 
above,  for  the  purpose  of  producing  a  secondary  suction  and 
timing  of  the  gas  inlet  valve  in  conjunction  therewith,  and  for 
introducing  the  combustible  mixture  in  such  a  manner  that 
there  is  no  waste  through  exhaust. 

Valve3  for  Rapidly  Admitting  Compressed  Air  or 
other  Gas  from  a  Reservoir  to  a  Machine.   Sir  v\.  G. 

AuMSTHONfl.  AVhITWOBTH,   AND  CoilPANV  LlMlTKIl.   ANI)   E.   VV . 

Llovd.    No.  3558,  of  Itth  February,  1903.    Ad.  of  ac.,  27th 


January,  1904. — The  primary  object  of  this  invention  is  to 
provide  a  valve  for  rapidly  admitting  air  from  a  reservoir 
cliargcd  by  a  compressor  to  a  torpedo  tube  to  discharge  the 
torpedo,  but  the  valve  may  be  used  for  other  jDurposes.  The 
invention  consists  in  the  combination  of  a  valve  nominally  held 


FiQ.  1.  Fio.  2. 

Specification  No.  S'jjS,  of  1903. 

close  by  the  air  pressure,  a  piston  attached  to  the  valve,  a  relief 
valve  behind  the  piston,  a  knuckle  joint  and  tumbler  actuating 
the  relief  valve,  a  catch  supporting  the  tumbler,  and  an  electro- 
magnet for  withdrawing  the  catch. 

Shatt  Couplings.  Barkon.  No.  6000,  of  16th  March,  1903. 
Ad.  of  ac,  27th  January,  1904. — This  invention  relates  to  the 
combination  with  a  shaft  coupling  of  an  independent  covering, 
completely  enclosing  the  coupling  and  loosely  carried  and 
rcvolublc  on  the  shafts,  or  fixed  on  the  shafts  and  revolved 


Fiu.  1.  Fio.  2. 

Specification  Nu.  GOOO,  of  1903. 

therewith,  the  object  being  to  provide  efficient  means  for  readily 
coupling  lengths  of  shafting  which  may  be  easily  removed, 
combined  with  a  coupling  which  has  uo  projecting  parts  on 
which  a  belt  or  other  object  can  become  entangled. 

Screw-cutting  Lathes.  Brockie.  No.  6166,  of  17th  March, 
1903.  Ad.  of  ac,  27th  January,  1904. — This  invention  relat&s 
to,  in  screw-cutting  lathes,  arranging  the  lead  screw  at  the  back 
of  the  lathe  in  line  with  the  bed,  but  above  the  level  of  same, 
and  supporting  the  screw  in  a  bearing  at  one  end  while  it  passes 
freely  through  a  bearing-  aperture  in  a  saddle  slide  rest  at  or 


Specification  No.  6160,  of  1903. 

about  the  same  level  as  the  axis  of  the  hand  screw  which  operates 
the  cross-slide.  There  is  a  non-re  voluble  sleeve  nut  on  the 
hand  screw  of  the  cross-slide.  The  sleeve  nut  is  located  in  a 
channel  in  the  slide  base,  and  constructed  to  engage  the  thread 
of  the  lead  screw.  Means  are  provided  for  the  simultaneous 
adjustment  of  the  sleeve  nut  and  cross-slide  to  their  front  and 
back  positions. 

Springs  for  Indicating  Pressure.    Coi.uxs  and  Sjhth. 
No    6476    of  20th  March,  1903.    Ad.  of  ac,  27th  January 
1904  —The  principle  of  this  invention   is  the  combination  ot 
parts  in  springs  for  indicating  pressures,  whereby  springs 
different  strengths  are  made  to  move  through   va.yiug  hxcd 
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distances  for  equal  additions  of  pressure.  Tliis  variation,  or 
difference  of  scales,  may  be  maintained  for  any  part  of  tliu 


Fig.  1.  FiQ.  2. 

Specification  No.  6476,  of  1903. 

total  movement,  thus  differing  from  an  ordinary  pressure 
indicating  spring. 

Rolled  Iron  and  Steel  Joists  or  Girders.  Main.  No. 
6596,  of  21st  March.  1903.  Ad.  of  ac.  37th  January,  1904.— 
This  invention  relates  to  a  girder  of  H  section  composed  of 
two  parts  or  sections,  each  rolled  of  T  section  and  having  a  half 


Specification  No.  659C,  of  fy03. 

check  formed  in  the  weh  in  such  a  manner  that  when  the  web 
parts  are  placed  together  they  overlap,  the  overlapping  jjarts 
being  riveted  together  so  that  the  lines  of  riveting  are  approxi- 
mately along  the  neutral  axis  or  mid-depth  of  the  girder. 

Guider  or  Strap  Fork  for  Driving  Straus  or  Belts. 

No.  6597,  of  21st  March,  1903.  Ad.  of  ac,  27th  January, 
1904.- — This  invention  relates  to  au  improved  guider  or  strap 
fork  for  driving  straps  or  belts,  wherein  the  inner  sides  of  the 


Specification  No  6597,  of  1903. 

prongs  (instead  of  being  parallel  to  each  other  as  usual)  are 
curved  and  inclined  towards  each  other,  the  object  being  to 
prolong  the  working  life  of  the  belt  or  strap  by  preventing  the 


buckling  of  the  edges  inwards  when  the  belt  is  being  moved 
by  the  guider  from  one  pulley  to  another. 

Float  Feed  Spray  Carburettors.  Bjujw.n,  Oi.ai.  anu 
DE  A^EULLE.  No.  7.327,  of  30th  March,  1903.  Ad.  of  -ac,  27th 
January,   1904. — This   invention  relates  to  a   float   feed  spray 


Specification  No.  73J7,  of  1903. 

carburettor  for  oil  engines  having  the  walls  of  the  pr-incipal 
chamber  constructed  of  tubing,  the  object  being  to  simplify 
and  lighten  the  construction. 

Tools  for  Facing  Boiler  Tube  Caps  and  their  Seats. 

Weinland.  No.  18.532,  of  27th  August,  1903.  Ad.  of  ac, 
27th  January,  1904. — This  invention  relates  to  a  tool  for  facing 
boiler  caps  and  their  seats,  conijn'isiiig  a  portable  tubular  body 
adapted  for  connection  with  a  hose,  and  having  a  diaphragm 
provided  with  gauge  passages  for  the  motor  fluid,  in  combination 


Spccificiitiou  No.  1S53-',  of  1903. 

with  a  shaft  mounted  in  said  body,  provided  with  oppositely 
arranged  bearings  therein,  to  respectively  receive  the  forward 
thrust  of  the  motor  fluid  and  the  reverse  thrust  due  to  1  lie 
pressure  of  the  tool  against  the  work,  the  shaft  being  provided 
with  a  motor  wheel  within  the  body  to  receive  the  jets  of  motor 
fluid  issuing  from  the  guide  {passages.  The  shaft  extends  beyond 
the  body  at  the  front  end,  and  is  provided  there  with  au 
abrasive  wheel. 

Steam  Generators.  Gai.i.ow.ws  ltu.  a.nd  Ba\i.is>.  Nu. 
28035,  of  21st  December,  1903.  Ad.  of  ac,  27th  January, 
1904. — This  invention  deals  with  a  construction  of  a  water-tube 
boiler  by  which  the  circulation  in  the  back  header  is  improved. 
For  this  purpose  each  header,  instead  of  being  connected  to  the 
steam  driven  by  a  single  pipe,  is  connected  by  means  of  two  or 
more  pipes,  and  in  the  case  of  the  back  header  one  of  these 
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pipes  is  led  from  the  steam  drum  to  near  the  bottom  of  the 
header,  and  is  arranged  when  possible  so  as  not  to  cover  the 


Specification  Nu.  28035,  of  1S03. 

ends  of  the  water  tubes,  and  require  its  removal  wlion  tlie  tubes 
are  inspected,  cleaned,  or  removed. 


WORK  AND  WAGES. 


Huddersfield. — ^The  engineering  industry  in  tliis  dis-  | 
trict  still  appears  to  be  in  a.  declining  condition,  and  the 
I'anks  of  the  unemployed  and  those  liut  jiartially  enij^loyed 
are  increasing.  This  is  due  largely  to  the  fact  that  the 
textile  industry  is  very  (juiet,  and  cmisonuently  manufac-  ] 
turers  are  averse  to  spending  nio)iey  mi  re|)airs  or  improve- 
nionts  until  there  is  some  prosjiect  of  a  return.  Two  or 
three  lirms  are  fairly  busy,  notably  one  firm  of  vah'e 
makers,  who  have  good  oi'ders  for  electric  slatidus  at 
Leicester  and  Newcastle,  and  another  hrm  wliich  makes  a 
specialty  of  electric  cranes. 

Lincoln. — Trade  in  this  district  still  continues  good,  all 
firms  being  fully  em|)loyed,  with  a  large  aiimunt  of  over- 
time still  Ijeing  w'orked.  .Should  the  wai'  cluud  pass  within 
a  reasonable  time,  the  jirospects  for  tlie  present  vear  are 
gocjd  ;  othei'wise  the  trade  of  Lincoki  will  be  seriously 
interfered  with,  as  the  bulk  of  the  trade  in  this  district  is 
foreign. 

Neath. '-There  is  no  impi'ovement  to  report  in  this 
district,  although  there  is  a,  slight  decrease  in  the  nundjer 
of  the  unemployed.  Short  time  is  being  worked.  Tin-plate 
works  are  fairly  well  employed,  one  having  re  started  after 
several  tiiontlis"  stop]iage.  Copper  and  chemical  works  are 
also  fully  employed.  The  notice  of  tlie  blast-furnace 
workers  has  nearly  exjjired,  but  whether  it  is  for  a  stop 
or  a  reduction  is  not  quite  clear.    Collieries  are  veiy^  quiet. 


LAUNCHES  AND  TRIAL  TRIPS. 


A  VESSEL  has  been  launched  from  the  North  Sands  Shipbuild- 
ing Yard  of  Messrs.  Joseph  L.  Thompson  and  Sons  Limited, 
Sunderland,  and  has  been  specially  constructed  to  the  order  of 
Messrs.  Grace  Brothers  and  Co.  Limited,  of  Loudon  and  Now 
Ydi  k.  m.inag-ers  of  the  New  York  and  Pa'ific  Steamsliip  Co,  Ltd. 
Jt  is  tlie  fourth  vessul  Messrs.  Tliompson  have  constrncted  for 
these  owners.  The  ])i  iiicipal  dimensions  of  the  vessel  are ; 
J>ength  over  all,  414  ft.:  liri'adth  extreme,  50tt. ;  depth  moulded, 
31  It.  4  in.  The  engines  and  boilers  have  been  built  by  Messrs. 
John  Dickinson  ;>i;d  Sons  Limited,  of  Sunderland,  to  a  special 
specification,  the  sizes  of  the  cylinders  being  2Gin.,  44  iu., 
72  iu,,  by  51  in.,  with  three  boilers  working  at  180  1b.  pressure. 

Longhirst- — On  the  5th  iiist.  the  handsome  steel  screw 
steamer  Loughirst,  which  Messrs.  ^Vm.  Gray  and  Company 
Jjimited  have  built  for  Messrs.  the  Loudon  and  Northern 
Steamship  Company  Limited,  London  (Messrs.  Pyman  Bros., 
managers),  had  her  trial  trip  in  Hartlepool  Bay.  The  vessel 
lias  been  built  to  Lloyd's  highest  class.  Her  jjrincipal  dimen- 
sions are:  Length  over  all,  351ft.;  breadth,  49ft.;  and  depth. 


24  ft.  6  in.  She  has  long  bridge,  pooj),  and  topgallant  fore- 
castle, and  is  well  suited  for  the  accomm  jdation  of  cattle.  The 
saloon,  staterooms,  eap*:aiu,  officers',  and  engineers'  rooms,  etc., 
are  fitted  up  in  houses  im  the  bridge  deck,  and  the  crew's  berths 
in  the  forecastle.  The  liull  is  built  with  deep  bulb-angle  frames, 
dispensing  with  hold  beams  and  leaving  large  clear  holds, 
cellular  double  bottom,  and  fore  and  aft  j^eak  ballast  tanks. 
Six  steam  winches,  steam  steering  gear  amidshijjs,  hand-screw 
gear  aft,  patent  direct  steam  windlass,  large  donkey  boiler, 
steel  grain  divisions,  stockless  anchors,  telescojjic  masts  with 
fore  and  aft  rig,  boats  on  beams  overhead,  and  all  the  require- 
ments of  a  first-class  cargo  steamer  have  been  fitted.  The 
engines  are  of  the  triple-expansion  type,  manufactured  at  the 
Central  Marine  Engine  Works  of  the  builders,  and  have  cylinders 
24  in.,  38  in.,  and  64  in.  diameter  by  42  iu.  piston  stroke.  Steam 
is  generated  iu  two  large  steel  boilers,  adapted  to  work  at 
1801b.  pressure  per  square  inch.  The  vessel  averaged  a  speed 
of  Hi-  knots  light  ship,  and  the  jiorforniance  of  both  ship  and 
machineiy  gave  entire  satisfaction  to  all  concerned. 

Dover  Castle-— The  twiu  screw  Dover  Castle,  built  for  the 
Union-Castle  Mail  Steamship  Company  Limited  by  Messrs. 
Barclay,  Curie,  and  Company  Limited,  Whiteiuch,  was  launched 
on  February  4th.  The  general  dimensions  of  the  vessel  are: 
Length,  490  ft.;  breadth,  56ft.  9  in.;  depth,  35  ft.;  gross  ton- 
nage, about  8,500  tons.  Water  ballast  is  fitted  fore  and  aft 
in  the  cellular  double  bottom,  and,  iu  addition,  a  large  deep- 
water  ballast  tank  is  fitted  forward  of  the  boiler  rooms.  First 
and  third  class  passengers  only  will  be  carried.  Accommoda- 
tion is  provided  for  about  230  first-class  passengers.  The  third- 
class  passengers,  to  the  number  of  about  300,  are  berthed  in 
separate  cabins  of  two,  four,  and  six  berths  under  the  poop 
deck,  and  in  the  upper  'tween  decks  abaft  the  engine  room. 
Provision  is  also  made  for  about  300  additional  passengers  at 
short  notice  in  open  berths.  Refrigerating  chambers  have  been 
fitted  in  the  lower  'tween  decks  :for  the  reception  of  stores. 
The  vessel  is  lighted  throughout  by  electricity,  and  telephones 
are  fitted  for  the  officers'  and  engineers'  use  i  for  communicating 
to  all  parts  of  the  vessel.  The  ground  tackle  is  of  special 
strength,  there  being  .three  anchors,  each  weighing  4^  tons. 
The  cables  aggregate  fully  a  half-mile  in  lengi;h.  There  are 
18  boats,  fitted  with  patent  lowering  and  self-relieving  gear, 
so  as  to  I  be  easily  and  rapidly  put  into  the  water.  The  facili- 
ties for  handling  cargo  are  very  complete,  large  cargo  hatches 
bciug  fitted  with  two  powerful  steam  winches  to  each,  witb 
seven  large  derricks,  while  a  derrick  capable  of  lifting  20  tons 
is  also  fitted.  The  machinery  consists  of  two  sets  of  powerful 
quadruple-expansion  engines,  constructed  by  the  builders,  and 
is  capable  of  developing  about  6,000  indicated  horse  power. 
Steam  will  be  supplied  from  three  large  double-ended  boilers 
and  one  single  ended,  with  assisted  draught,  and  with  a  work- 
ing pressure  of  220  lb.  The  first  Dover  Castle  was  launched  on 
the  25th  January,  1872,  and  was  somewhat  different  from  her 
successor  of  the  same  name,  her  dimensions  being  only  325  ft. 
by  36  ft.  by  27i  ft. ;  her  indicated  horse  power  900,  and  her 
boiler  pressure  60  lb.  The  new  Dover  Castle  was  490  ft.  by 
56  ft.  9  in.  by  35  ft.,  with  an  indicated  horse  power  of  6,000,  and 
a  boiler  pressure  of  2201b. 

Warrior. — -The  magnificent  twin-screw  steam  yacht  Warrior, 
which  has  been  built  by  the  Ailsa  Shipbuilding  Company 
Limited,  Troon,  from  designs  by  Mr.  G-.  L.  Watson,  for  Mr. 
F.  W.  Vanderbilt,  was  launched  at  Troon  on  February  4th, 
ui  the  presence  of  a  large  company.  The  vessel  is  239  ft.  long 
on  the  water  line,  with  a  beam  of  32  ft.  6  in.,  and  a  measure- 
ment of  about  1,200  tons.  Messrs.  A.  and  J._  Inglis,  Point- 
house,  are  supplying  quadruple-expansion  engines  of  about 
3,000  horse  power,  which  will  give  a  speed  of  15  knots. 

Thirlmere.— Messrs.  A.  Eodger  and  Co.,  Port-Glasgow, 
launched  on  February  4th  the  steel  screw  steamer  Thirlmere, 
which  they  have  built  to  the  order  of  Messrs.  Herbert  Watson 
and  Co.,  Manchester.  The  dimensions  of  the  vessel  are: 
Leno-th,  230  ft.;  breadth,  34  ft.;  depth  moulded,  16  ft.  6  m. ; 
and°she  carries  1,600  tons.  She  is  to  be  specially  fitted  for 
the  fruit-carrying  trade  between  Spain  and  Manchester,  and 
she  will  be  engined  by  the  builders  at  Govan.  During  con- 
struction the  vessel  was  superintended  by  Mr.  Hay,  Liverpool. 

Madras-— Messrs.  Wm.  Simons  and  Company  Limited, 
Renfrew,  launched,  on  February  4th,  with  steam  up  ready  for 
work,  a  powerful  twin-screw  suction-pump  hopper  dredger 
named  the  Madras,  which  they  have  built  to  the  order  of  the 
Indian  Government.  The  dredger  is  fitted  with  two  powerful 
centrifugal  sand  suction  pumps',  each  connected  to  one  trailing 
suction  pipe.  She  is  propelled  by  two  sets  of  triple-€xpansiou 
surface-condensing  engines  of  sufficient  power  to  give  a  speed 
of  nine  knots  per  hour.  Steam  is  supplied  by  two  large  cylin- 
drical boilers  constructed  for  a  working  pressure  of  160  lb.  per 
square  inch.  Powerful  windlasses  and  independent  steam 
capstans  are  fitted  for  manoeuvring  the  vessel  when  at  work. 
Ample  accommodation  is  provided  for  European  officers  ana 
native  crew. 
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Ruby. — Messrs.  Scott  and  Sons,  Bowling,  launched  on 
February  3id  a  screw  steamer,  142  ft.  6iu.  in  length,  26  ft.  in 
breadth,  and  12  ft.  1  in.  in  depth,  for  Mr.  William  Robertson, 
Glasgow.  She  will  be  fitted  with  compound  s.c.  engines  by 
Messrs.  Muir  and  Houston  Limited,  Kinniug  Park.  She  was 
named  Ruby. 

Elsiston. — Messr?.  Robert  Duncan  and  Company,  Port- 
Glasgow,  launched  on  February  51h  a  steel  screw  steamer,  which 
they  have  built  to  the  order  of  Messrs.  Wm.  S.  Miller  and 
Company,  Glasgow.  Her  dimensions  are:  Length,  260  ft.; 
breadth,  .37  ft.;  depth,  20  ft.  6  in.  moulded.  She  has  a  carry- 
ing capacity  of  about  2,750  tons,  and  she  will  be  employed  in 
the  owners'  genaral  carrying  trade.  The  vessel  was  named 
Elsiston.  Messrs.  D.  Rowan  and  Co.,  Glasgow,  supply  the 
engines,  the  cylinders  being  19  in.,  31  in.,  and  51  in.  by  36  in. 
stroke.  A  similar  vessel,  the  Ellaston  was  launched  by  Messrs. 
Duncan  for  the  same  owners  in  September  last. 

Protector. — Messrs.  George  Brown  and  Company,  ship- 
builders, Garvelpark  Shipyard,  Greenock,  launched  on  February 
■>th  a  fishery  patrol  steamer,  built  for  the  Eastern  Sea  Fisheries 
Committee.  She  has  been  designed  for  special  work  by  Mr. 
R.  Carson,  Hull,  assisted  by  Mr.  H.  Donison,  inspector  for 
Eastern  Sea  Fisheries.  The  vessel's  dimensions  are :  Length, 
108  ft.;  breadth,  21ft.;  and  depth,  10  ft.  The  machinery  will 
l)e  supijlied  by  Messrs.  Muir  and  Houston  Limited,  Glasgow. 
The  vessel  was  named  Protector. 

Svere- — On  February  4th  Messrs.  William  Gray  and  Com- 
pany Limited  launched  the  steel  screw  steamer  Svere  for 
Messrs.  S.  M.  Kuhnie  and  Sous,  Bergen.  She  is  of  the  follow- 
ing dimensions :  Length  over  all,  352  ft.;  breadth.,  48  ft.;  and 
depth,  27  ft.  2  in.  Triple-expansion  engines  are  being  sup- 
plied by  the  Central  Marine  Engine  Works  of  the  builders, 
having  cylinders  25  in.,  40  in.,  and  65  in.  diameter,  with  a 
piston  stroke  of  42  in.,  and  two  large  steel  boilers  for  a  work- 
ing pressure  of  1601b.  per  square  inch.  The  steamer  was 
named  Svere. 

Saint  Cuthbert- — There  was  launched  from  the  W^alker 
Shipyard  of  Messrs.  Sir  W.  G.  Armstrong,  Whitworth,  and 
Company  Limited,  on  February  1st,  a  steel  screw  steamer  for 
tlie  British  and  Foreign  Steamship  Company  Limited,  of 
Liverpool,  of  which  Messrs.  Rankin,  Gilmour,  and  Company 
are  the  managers.  The  dimensions  of  the  vessel  are:  Length, 
423ft.;  breadth,  51ft.  6 in.;  depth,  39ft.  She  will  be  capable 
of  carrying  8,000  tons  dead  weight  on  a  moderate  draught,  and 
will  steam  about  12  knots.  On  leaving  the  ways  she  was  named 
Saint  Cuthbert.  Immediately  after  the  launch  the  vessel  was 
taken  to  the  works  of  the  W^allsend  Slipway  and  Engineering 
Company,  where  she  will  be  fitted  with  triple-expansion 
machinery,  having  cylinders  28  in.,  47  in.,  78  in.,  by  54  in. 
stroke,  supplied  with  steam  by  three  steel  boilers  working  at 
1001b.  pressure. 

Arranmore. — On  February  1st  Messrs.  Richardson,  Duck, 
and  Company  launched  from  their  yard  at  Stockton  a  screw 
steamer  of  the  following  dimensions:  Length  over  all,  360  ft.; 
breadth  extreme,  45  ft.;  depth  moulded,  26ft.  8  in.;  tonnage 
(gross),  about  3,050  tons.  This  .vessel  has  been  built  to  the 
order  of  Messrs.  Wm.  Johnston  and  Company  Limited,  of 
Liverpool.  The  engines,  by  Messrs.  Blair  and  Company  Limited, 
have  cylinders  25  in.,  42  in.,  and  68  in.,  by  45  in.  stroke,  steam 
being  supplied  by  two  single-ended  boilers  having  a  working 
pressure  of  1801b.    The  vessel  was  named  Arranmore. 


QUERIES  AND  REPLIES. 


Communications  should  be  written  on  one  side  of  the  paper  only,  and  in 
all  cases  be  accompanied  with  name  and  address.  Sketches  should 
be  neatly  drawn,  and,  if  large,  setit  on  a  roller,  so  as  to  avoid 
creasing.  This  column  is  intended  for  the  mutual  assistance  of 
engineers  in  their  daily  work.  As  far  as  we  possibly  can,  loe 
render  assistance,  but  we  cannot  undertake  to  work  out  elaborate 
arithmetical  calculations,  or  deal  with  matters  not  of  general 
interest.  Further,  we  cannot,  under  the  pretence  of  answering  a 
query,  be  made  the  medium  for  gratuitous  vuffing.  We  cannot 
undertake  to  reply  to  queries  by  post. 

1748.  Copper  Wire  Roses. — Would  any  )eader  kindly  give  me  the 
Da'jtie  of  niakei's  of  copper  wire  roses  for  suction  pipes  to  pumps 
about  xV,  i'l.  wire,  sin.    mesh,   and   about   16  iu.    diameter  ? — ■ 

W.  R.\NDALL. 

Answer. — Ti  y  Messrs.  Isaac  Storey  and  Co.,  engineers,  Cornbrcok, 
Manchester. — Alpha. 

1758.  Cylinder  Dimensions. — M'oukl  any  reader  kindly  show  buw 
the  dimensions  of  the  tb)-ee  cylinders  of  a  triple-expansion  con- 
densing engine  are  ascertauied,  and  the  ratios  of  the  expansion 
from  each  ?    The  LH.P.  is  350,  revolutions  110  per  minute,  and 


stroke  24  in.,  with  a  l)oiler  pressure  of  181b.  (ler  square  inch. 
There  is  no  superheater,  and  the  air  circulating  feed  and  bilge 
pumps  are  all  worked  from  the  cros.shead  of  tlic  intermediate 
cylinder.— Cross. 

Answer. — The  dimensions  of  the  three  cylinders  of  a  triple- 
expansion  engine  depend  lai'gely  upon  the  service  for  which  the 
engine  is  intended.  Assuming  the  engine  to  be  for  a  merchant 
steamer  and  economy  of  coal  important,  then  the  nominal  rate  of 
expansion  for  a  working  steam  pressure  of  180  lb.  per  square  inch 
would  be  made  about 


absolute  pressure 


or  say  12. 


To  determine  the  diameter  to  be  given  to  the  L.P.  cylinder  we 
must  calculate  the  meau  effective  pressure  referred  to  that  cylinder, 
or  in  other  words  calculate  the  pressure  that  would  be  required  if 
the  work  of  all  three  cylinders  were  to  be  done  in  the  L.P.  cylinder. 
The  mean  piston  speed  at  110  revolutions  per  minute  =  110  x 
twice  the  stroke  in  feet,  or  440  ft.  per  minute,  so  that  M.E.P. 
referred  to  L.P.  cylinder  multiplied  by  the  area  of  the  L.P.  piston 
to  give  350  I.H.P.  requires  to  be 


350  X  33000 
440 


=  26250. 


The  M.E.P.,  with  an  initial  pressure  of  say  190  \\>.  absolute  at  the 
engine  and  a  back  pressure  in  L.P.  of  say  61b.  absolute,  would  be 
approximately 

1  +  hyperbolic  log  E 


190  X 


E 


X  fJ 


6  1b. 


say  29  lb.  per  square  inch,  taking  the  value  of  the  factor  F  at  0'63. 
This  factor  is  introduced  to  allow  for  clearance,  compression, 
radiation,  friction  of  ports  and  pa.s.sages,  receiver  "  drop,"  initial 
condensation  and  subsequent  re-evaporation,  etc.,  and  is  derived 
from  experience.  Its  value  will,  of  course,  vary  with  the  type  of 
engine  and  the  rate  of  expansion  adopted.  The  area  of  the  L.P. 
cvlinder  then  shoukl  be 


262.50 
29 


=  905  sijuare  inches, 


corresponding  to  a  diameter  of  say  34  in.  For  a  "cut-oft"  in  the 
H.P.  cylinder  of  60  per  cent  of  the  stroke  the  ratio 


L.P.  area 
H.P.  aiea" 


7-20 


to  give  12  nominal  expansions,  so  that  area  of  H.P.  cylinder  should 
be 

905      .  o^.  „  .  , 

  =  126  Square  niches, 

7-2 

corresponding  to  a  diameter  of  say  12j  in.  The  area  of  the  inter- 
mediate cylinder  is  commonly  made  equal  to 

L.P.  area 


1-1  X  Vi-atio  of  H.P.  to  L.P. ' 

which  for  rhe  engine  under  consideration  equals  306  .square  inches, 
corresponding  to  a  diameter  of  say  19  J  in.  The  cylinder  diameters 
then  are — 

High  pressure,  12^  in.. 
Intermediate,  19j  in., 
Low  pressure,  34  in. — Q.E.D. 

1759.  Evaporation. — On  board  of  ship  is  placed  a  3-ton  evaporator. 
\\'hich  is  the  better  to  do — to  blow  off  the  steam  directlj-  to 
the  condenser  or  in  the  receiver  of  the  low-pi'essure  cylinder  ! — 
Cross. 

Answer. — The  steam  from  the  evaporator  casing  should  be  led 
to  the  low-pressure  receiver  in  cases  where  no  feed  heater  is  fitted, 
but  as  the  majority  of  vessels  fitted  with  triple-expansion  engines 
are  provided  with  feeil-v?ater  heaters,  it  has  become  the  pi-actice  to 
discharge  it  into  the  heater.  The  steam  supply  to  the  evaporator 
coils  should  be  taken  from  the  intermediate  receiver  of  a  tri[>le- 
ex]  ansion  engine,  with  a  second  connection  to  enable  steam  direct 
from  the  boilers  to  be  used  when  the  engines  are  not  at  work. 
With  this  arrangement  there  must,  of  course,  be  an  outlet  for  the 
evaporated  water  to  [  ass  from  the  evaporator  casing  to  the 
condenser  or  auxiliary  condenser  direct.  In  a  number  of  large 
passenger  steamers  fitted  with  two  or  more  evaporators,  these  are 
sometimes  connected  up  to  work  "double  etiect" — i.e ,  the  steam 
produced  by  evaporation  in  one  is  led  into  the  evaporating  coils  of 
the  second.  The  drain  from  the  coils  of  the  first  is  led  to  the 
hotwell  in  the  usual  way,  and  that  fiom  the  second  is  led  through 
and  cooled  down  in  the  fresh-water  condenser,  and  then  led  direct 
to  the  ship's  tanks  for  the  use  of  the  passengers  and  crew.  The 
generated  steam  from  the  second  evapoiator  is  led  to  the  low- 
pressure  receiver  for  the  boiler-feed  make-up. — Q.E.D. 
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1780.  Cylinder  Casting. — I  have  beeu  experiencing  consideia)jle 
difficulty  iu  getting  a  sound  automobile  cylinder  casting.  The 
enclosed  sketch  shows  the  position  of  the  defect  marked  A,  and  I 


should  be  pleased  if  any  of  your  readers  could  give  uie  any 
infoi  matiou  on  this  subject. — Anxious  Moulder. 

Ansicci: — Without  some  further  information  as  to  position  in 
which  the  cylinder  casting  is  poured,  location  of  i-isers,  if  any,  etc., 
it  would  be  unwise  to  attempt  to  offer  a  probable  explanation  of 
the  cause,  or  suggest  a  remedy  for  the  defect,  although,  assuming 
the  cylinder  to  be  cast  vertically  with  the  closed  end  uppermost, 
as  in  all  probability  it  would  be,  the  trouble  might  be  averted  Ijy 
casting  a  bar  across  the  port. — A  BnoTHEii  Mouldku. 

1783.  Incandescent  Tube.— Can  any  reader  say  who  was  the 

inventor  or  first  user  of  the  incandescent  tube  for  igniting  the 
charge  in  a  gas  engine? — R.  S.  S. 

Ansii-'ci: — In  reply  to  "  K.  S.  S.,"  I  believe  this  method  of 
igniting  the  charge  in  a  gas  engine  was  invented  by  Siemens,  and 
was  first  used  by  Mr.  Atkinson  in  his  differential  engine,  exhibited 
at  the  Inventions  Exhibition,  London. — E.  P. 

1789.  Watt's  Governor.  — I  should  be  pleased  if  any  reader  would 
give  uie  the  following  information  regarding  Watt's  governor,  -with 
counterpoise.  First,  how  to  find  weight  of  counterpoise  for  same, 
when  you  have  speed  of  governor,  height  of  cone,  centres  and 
disc  of  balls  fixed.  Also  how  to  get  speed  of  governor  at  mid- 
position  when  you  have  all  the  above. — Fitter. 

Answer,  -lu  reply  to  "  Fitter,"  .")  D  is  an  error  in  the  iiviutiug, 
and  should  read  50,  which  is  the  numerical  value  of  x  in  the 
eijuation  where  x  =  weight  of  counterpoise. — W.  S. 

1799.  Book  for  Board  of  Trade  Marine  Engineers'  Examina- 
tions.—  Can  any  reader  recommend  me  a  useful  book  on  marine 
engineering  problems  and  solutions?  I  mean  the  practical  kind 
of  questions  one  would  have  to  be  ac(iuainted  with  tojjass  for,  say, 
extra  chief  engineer  or  Board  of  Trade  inspector. — X.  Y.  Z. 

Answer. — I  should  think  that  Reid's  ''Marine  Engineer's  Hand- 
book" would  suit  "  X.  V.  Z."  The  examples  are  numerous  1  loth  for 
the  theoretical  and  riva  voce  exams.,  and  the  calculations  do  not 
require  higher  mathematics. — W.  S. 

1800.  Spring  Bearing.— I  want  to  make  a  spiral  spring  fo  resist  a 
certain  weight.  Can  you  tell  me  of  any  book  that  I  can  get  that 
will  help  me,  that  will  give  strength  of  steel,  diameter  of  and 
length  of  spring  ? — C'onst.\nt  Reaukk. 

Aiiswcr. — "  Constant  Reader''  gives  only  a  vague  idea  as  to  his 
reiiuirements.  We  will  assume  that  he  can  do  with  a  spring  of 
o  iu.  diameter  from  centre  to  centre  of  coils,  and  that  the  weight 
is  800  lb.   The  spring  may  be  either  round  or  square  section  of  wire. 

Let  X  =  diameter  of  round  wire  or  side  of  square  in  sixteenths, 
//  =:  22  round  and  30  square  steel, 

s/  8  0  6'x 
V  2^ 


X  =    /  -   

V  y  4-  10 


=  10'3,  say  |j|  in. 


Conii  ression  of  one  coil  in  inches — 


Pitch  of  coils — 

2  c  +  X  —  '12  +  '6ii7b  —  '8075,  say  {3  in. 

Assuming  a  working  distance  through  which  the  spring 
rest  to  maximum  compression  under  the  load,  saj-  1  in., 

1 


acts  from 


Number  of  coils 


•06 


say  14  coils, 


Length  of  spring  at  rest  (2  c  +  x)  N  -    '8075  x  14  —  ITu  in. 

Allowing  for  end  flattening,  the  length  would  be  about  I'lh  in. 
Springs  are  tickle  things  to  make,  and  1  .should  advise  "  Constant 
Re.ider "  to  give  Salter's  or  other  good  spring  makers  the 
total  space  he  can  spare — that  is,  the  greatest  outside  diameter  and 
least  inside,  if  a  spindle  has  to  pass,  and  the  greatest  length, 
together  with  the  maximum  load — and  they  will  satisfactorily 
settle  foi-  him  the  numl)er  and  thickness  of  coils,  as  there  are 
jirocesses  in  the  manufacture  which  cannot  lis  reached  by 
calculation. — W.  S. 


1803.  Speeds  and  Feeds  for  a  Large  Lathe.— Oivtn  a  large 

lathe  capable  of  turning  or  boring  cylinders  up  to,  say,  4  ft.  6  iu. 
diameter,  with  five  step  cones  from  18  in.  diameter  to  7  iu.  diameter, 
and  3rs  in.  wide — 1.  What  speed  would  be  suitable  for  cone 
liuUey  countershaft  ?  2.  What  is  a  good  average  cutting  speed  for 
cast  iron  with  be.st  cast  steel,  and  al.so  with  high-speed  steel  'i  3. 
What  is  the  relation  of  spec  1  of  feed  to  if:  4.  What  is  a  good 
work  dealing  with  this  subject  of  speeds  and  feeds? — Pii.\CTit'.\L 

S'I'(:UKXT. 

1804.  Hydraulic  Accumulator.— I  should  be  obliged  if  any  reader 
could  give  me  details  of  a  hydraulic  accumulator,  about  9  in.  or 
10  in.  diameter,  and  about  10  ft.  or  15  ft.  stroke. — J.  W.  A. 

1805.  Standard  Dimensions  of  Cast-iron  Bends,  Tees,  &c.— 

1  should  be  greatly  obliged  if  some  of  your  readers  could  furni-h 
nie  with  the  standard  dimensions  of  c.ist-irou  bends  and  tees,  or  if 
there  is  a  book  that  can  be  purchased  publishing  the  same. — 
0.  E.  I.  . 


TO  CORRESPONDENTS. 

Tho.msuiN. — We  are  about  to  publish  an  article  on  the  subject,  which  we 
think  will  meet  your  requirements. 

S.  A.,  Ohio, — The  "Steam  Turbine,"  by  R.  M.  Neilson,  which  you  refer 
to,  is  the  only  work  dealing  with  the  subject.  The  first  edit'ou 
was  reviewed  in  7'hc  Praetical  Engineer,  July  18tb,  1902,  and  the 
tecond  edition  in  our  issue  of  November  6th,  1903.  ;  The  publishers 
are  Longmans,  Green,  and  Co.,  who  have  a  New  York  house. 


X*  X  22 


SOO  X  3° 
111  X  22 


=  -06  iu. 


MISCELLANEA. 


Mr.  11.  A.  Hoy,  chief  mechanical  engineer  of  the  Lancasliirc 
and  Yorkshire  Railw-ay,  lia,s  been  tipjjomted  general  manager  of 
Messrs.  Beyer,  Peacock,  and  Company's  locomotive  works  at 
Gorton. 

Messrs.  Chosby  Lock\vooi>  and  Son  will  shortly  issue  a 
new  book  by  Wni.  R.  Bowkcr,  C.E.,  M.E.,  E.E.,  entitled 
"  Dynamo  Motor  and  Switchboard  iCircuits,;"  foT  electrical 
engineers,  artisans  and  city  and  guilds  students;  a  practical 
work  dealing  with  the  subject  of  direct,  alternating,  and  poly- 
phase currents. 

Eleoteic  Motors  .vnd  the  Driving  of  Machinery. — At 
a  recent  meeting  of  the  Yorkshire  College  Engineering  Society, 
Dr.  Churton  read  u  paper  on  the  above  subject.  He  emphasised 
the  tact  that  only  by  those^  coucerued  knowing  the  special 
characteristic*;  of  the  various  types  of  motors,  could  they  be 
used  to  the  best  advautage.  The  economy  of  electric  motors, 
at  over  or  under  load  made  them  particularly  serviceable 
where  driving  is  intermittent  or  variable,  and  their  adaptability 
where  power  is  required  over  scattered  areas  was  well  shown. 

^■IS1T  TO  Messrs.  Mei.drum  Bros.'  \Yorks  at  T'uiperley. — 
On  Saturday  afternoon,  the  2()th  February,  by  kind  invitation 
of  the  above  firm,  representatives  of  the  .staff  and  employees 
of  Messrs.  Massey  Bros.,  S.  N.  Brayshaw,  and  Chas.  Churchill 
and  Company  Limited,  with  a  contingent  of  the  Altrincham 
science  students,  paid  a  visit  to  the^  new  works  of  Messrs. 
Meldruni  Bros.  Limited.  Great  interest  was  evinced  iu  the 
improvement  of  the  drawing  office,  machine  and  pattern  shops, 
power  house,  etc.  The  large  steam  raising  destructor  now 
being  built  for  the  borough  of  Preston  was  eagerly  viewed. 
Light  refreshments  were  provided  at  the  conclusion  of  the 
inspection.  The  thanks  of  the  visitoi-s  were  tendered  to  the  firm 
for  the  pleasant  and  iustructivo  afternoon  spent,  which  was 
duly  acknowledged  by  Messrs.   J.  W.   and  T.  F.  Meldruni. 

neatly  printed  programme  handed  to  the  guests  formed  a  usefu! 
souvenir  of  the  visit. 
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EXPEDITING    THE    OUTPUT:  THE  "GOVERNMENT 
STROKE"  ASSAILED. 

Everyone  who  is  familiar  with  the  easy  system  of  working, 
the  indifferent  attention,  and  the  poor  output  that  is 
effected  by  many  of  tlie  workers  in  our  Government  work- 
shops needs  not  to  be  told  anything  concerning  that  which 
outside  workers  characterise  as  the  "  Goverament  stroke." 
That  this  suggested  lazy  manner  of  working  is  not  a  libel 
on  those  employed  in  the  Government  works  and  yards 
we  take  it  that  the  recent  notice  to  workmen  issued  by  tlie 
Secretary  of  the  Admiralty  conclusively  proves. 

It  is  generally  well  known  that  Government  employes 
are  more  indifferent  as  to  the  manner  in  which  they  do 
their  work,  and  the  late  at  which  they  do  it,  than  those 
engaged  on  similar  work  for  private  firms.  The  responsi- 
bility of  the  worker  seems  apparently  to  be  lessened  when 
he  is  employed  by  the  State,  and  the  knowledge  that  he 
may  come  and  go  at  a  veiy  short  notice  possibly  reacts 
upon  his  methods  and  moi'als,  to  the  disadvantage  of  the 
establishment  and  to  the  delay  of  the  work  that  is  to  be 
pi'oduced  therefrom. 

With  a  view  of  getting  more  work  out  of  some  of  the 
men  in  less  time,  the  Admiralty  have  at  last  fallen  into 
line  with  many  of  the  larger  concerns  of  this  country  in 
recognising  that  the  mere  living  wage  or  standard  wage  of 
uniformity  should  not  be  tlie  limit  for  the  efforts  of  the 
better  or  the  best  men.  They  have,  therefore,  instituted 
a  premium  or  bonus  system,  whicli  is  to  come  into  operation 
in  the  shops  of  the  home  dockyards  on  the  14th  inst.  Under 
this  system  workmen  will  be  enabled  to  earn,  in  addition 
to  their  ordinary  weekly  wages,  extia  remuneration  for 
doing  work  in  less  time  than  the  fixed  time  allowed  for 
any  particular  work  they  may  be  engaged  upon ;  if  the 
work  is  satisfactorily  completed  in  less  time  than  the  time 
allowed  for  it,  the  premium  to  be  paid  varies  in  direct 
proportion  with  the  time  saved.  If,  on  the  other  hand, 
the  job  takes  longer  than  the  time  allowed,  the  workmen 
will  still  be  paid  tlie  ordinary  wages.  As  the  notice  puts 
it :  "  It  will  be  seen  that  while  the  workman  may  increase 
his  wages  by  his  own  individual  effort,  he  cannot  lose  money 
by  the  introduction  of  the  system." 

The  rate  of  payment  is  based  upon  forty-eight  hours 
constituting  the  week's  work,  and  the  value  of  a  "  premium 


250 


THE    PRACTICAL  ENGINEER. 


[March  4,  1904 


hour"  is  to  be  considered  as  one  forty-eighth  of  the  week's 
jiay;  or,  in  other  words,  we  take  it,  it  is  that  whicli  is 
now  known  as  the  day-work  rate.  As  an  example  of  the 
jirotit  that  is  to  result  to  tlie  man,  an  illustration  is  given 
that,  in  the  event  of  a  workman  doing  in  thirty-eight  hours 
a  job  for  which  forty-eight  houi's  had  been  allowed,  he 
would  then  be  paid  twenty-five  per  cent  of  extra  time 
beyond  the  hours  actually  worked  by  him;  that  is,  he 
would  have  credited  to  him  nine  premium  hours'  extra  pay. 
This  system  is  based  upon  the  not-veiy-clearly-exijressed 
rule  that  the  ''  amount  of  premium  earned  on  a  job  will  bear 
approximately  the  same  relation  to  tlie  ordinary  wages 
due  for  the  time  taken  to  complete  it  as  tlie  time  saved 
bears  to  the  time  allowed." 

Premiums  are  to  be  paid  weekly,  and  the  man  may  be 
required  to  work  on  ordinary  time  or  upon  a  premium  job, 
as  occasion  and  the  work  may  require.  The  hope  is 
expressed  that  the  introduction  of  the  premium  system  will 
lead  to  the  workmen  taking  an  increased  interest,  in  their 
work,  machines,  tools,  and  the  equipment  generally,  and 
to  keenness  on  their  part  in  pointing  out  to  the  otiicers 
where  improvementsi  may  be  made  and  time  saved,  result- 
ing in  better  methods  of  work. 

It  wall  not  take  very  much  effort  on  the  part  of  some 
of  the  employes  in  the  Government  establishments  to 
impi'ove  the  old  ''  G-overmnent  sti'oke "  methods  in  a  way 
which  will  add  considerably  to  their  remuneration'  if  the 
jiremium  system  now  to  be  introduced  is  followed  by  them. 


PREMIUM  PUPILS  AND  ENGINEERING  "ACADEMIES." 

The  columns  of  the  daily  press  during  the  past  week  have 
had  reports  of  a  case  in  which  an  engineering  business  was 
conducted  on  lines  that  apparently  were  very  profitalile 
to  the  ijrojjrietor.  The  manner  in  which  the  particular 
business  was  run  is  that  which  may  perhaps  be  termed 
"  an  engineering  academy  for  young  gentlemen."  The 
l>roprietor  of  the  works  mentioned  in  his  evidence  in  defence 
of  the  charges  made  that  he  advertised  for  i>upils  to  learn 
electrical  and  general  engineering  at  "  a  well-known 
London  Avorks,"  and  that  forty  guineas  premium  had  to 
Ije  paid,  together  with  an  additional  forty  pounds,  to  be 
returned  as  pocket,  money  to  the  pupil  at  the  rate  of 
thirty  shillings  per  week.  With  the  statements  that  were 
made  for  and  against  the  actual  works  in  question  we  have 
nothing  to  do,  seeing  that,  although  the  jury  decided  that 
the  money  that  was  paid  as  i)remiuiu.  was  to  be  I'eturned, 
tlie  proprietor,  being  extremely  dissatisfied  with  the  award, 
accordingly  applied  foi'  and  secured  leave  to  appeal. 

That  this  kind  of  entrineerinL!'  training;  must  be  much 

o  o  o 

in  request  was  evidenced  from  the  fact  that  one  hundred 
and  fifty  answers  a  Aveek  were  said  to  be  obtained  to  an 
advertisement  which  was  stated  to  have  been  running  for  ten 
3'ears,  while  ten  thousand  pounds  in  fees  had  been  ]iaid 
without  any  conqjlaint  being  made  up  to  the  time  of  the 
charge  that  was  then  Ijeing  investigated. 

We  (juite  appreciate  that  a  man  cannot  build  a  house 
without  first,  learning  the  I'udiments  of  carpentry,  even 
if  it  consist  in  making  boxes,  and  that  a  practical  engineer 
cannot  learn  iiis  business  without  going  through  a  certain 
amount  of  irksome  routine.    Tliis  routine,  however,  cannot 


properly  lie  followed  where  a  school  is  provided  or  a  shop 
fitted  up  wholly  and  solely  for  experimental  purposes,  and 
for  making  models  and  small  articles  for  the  purjKjse  of 
giving  insti'uction  to  the  pui)ils,  rather  than  for  producing 
commercial  appliances  and  doing  work  for  profit^earning 
undertakings. 

The  very  large  number  of  indifferent  junior  draughts- 
men and  worse  w'orkmen  that  are  to  be  found  can  in 
great  measure  be  explained  by  the  foolish  manner  in  wliicli 
some  youths  are  entered  as  ''premium  pupils"  in  connec- 
tion with  certain  so-called  schools  of  engineering.  There 
is  nothing  in  conunon  in  a  regular  school  of  engineering 
witli  a  properly-equipped  works ;  the  methods  are  different, 
the  discipline  is  different,  and  the  ti'aining  in  the  one  place 
bears  no  conqjai'ison  whatever  to  the  experience  which  is 
gained  in  the  other — it  is,  in  fact,  playing  at  learning  a 
trade,  the  outinit  or  result  of  such  playing  being  dissatisfied 
youths,  disappointed  parents,  and  subsequently  disgusted 
employers. 

It  cannot  be  too  well  understood  that  if  a  lad  is  to  enter 
upon  engineering  he  must  make  sacrifices,  and  must  be 
}irepai'ed  to  give  up  some  of  his  leisure  if  he  desii'es  to  do 
anj^tliing  ci'editable  foor  himself,  for  each  bi'anch  of 
engineering  is  now  a  special  field,  lecpiiring  the  best  that 
can  be  given  to  it  for  ensuring  even  ordinary  proficiency 
in  that  which  pertains  to  it. 

We  are  afi'aid  tliat  any  of  the  schools  that  api>arently 
thrive  upon  the  liremiunis  that  are  paid  Avould  be  hard  jnit 
to  it  were  the  pupils  obliged  to  do  some  real  work  while 
eni]iloyed  therein,  and  Ave  can  therefore  quite  readily 
appreciate  the  system  wliich  has  noAV  become  associated 
\vh\i  some  of  tliese  schools  that  decline  to  undertake  any 
ordinary  work,  but  confine  their  attention  instead  to  keep- 
ing the  pupils  as  far  as  possible  interested  and  Uiaking 
themselves  dirty  on  toy-like  constructions  and  other  useless 
devices,  under  the  pretence  of  being  taught  practical 
engineering. 


NOTES  ON  NEWS. 

The  Tl'rning  of  Steel  >Shaft.s  of  Large  Diameter. — At 
a  meeting  of  the  Leeds  Association  of  Engineers,  held  on 
February  l^oth,  the  jiresident  (Mr.  G.  l\.  Goldsack)  oc'cupying 
the  chair,  a  discussion  Avas  introduced  by  Mr.  J.  C.  Moor- 
house  on  the  relative  difficulty  in  turnhig  .steel  shafts  of 
small  as  conqjared  Avith  large  diameter.  Why,  he  asked, 
could  not  a  l'  in.  shaft  be  turned  as  quickly  as  a  4  in.  shaft  ! 
Mr.  Alfred  ToAvler  said  that  the  great  success  of  some 
machines  in  turning  small  Avork  was  due  to  the  way  in 
Avhich  the  Avork  Avas  stayed  close  to  the  tool.  The  strength 
lieing  in  itrojiortion  to  the  square  of  the  diameter,  the 
smaller  the  bar  the  less  rigid  it  Avould  be.  Mr.  P.  Kosslyn 
suggested  that  the  less  the  cut  approximated  to  a  square 
section,  the  better — mhh  Avhich  Mr.  Moorhouse  agreed, 
adding  that  in  his  opinion  Jin.  traverse  with  '/loin. 
advance  afforded  the  best  results.  Mr.  Kintoul  gaA^e  as 
the  }'esult  of  his  experience  that  it  Avas  essential  with  a 
small  shaft,  to  be  careful  to  avoid  heating,  and  recalled  that 
in  the  old  days  Sir  Peter  Fairbairn  used  to  say,  "  Speed  up 
your  nuichine  till  the  tool  goes  blue,  and  then  slacken  a 
little."    That,  he  held,  Avas  Avliat  should  be  done  to-day. 


1?0Y.\LTiEs  .Axn  1?AILWAT  Kate.s. — ^Tlie  Secretary  of 
the     CleA-eland-    and     South     Durham     Federation  of 
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•{last-funiace  Men  (Mr.  J.  Lougliraii),  in  his  annual 
report,  states  that  during  the  last  six  months  of 
1903  six  furnaces  were  either  damped  down  or  blown  out. 
It  cannot  be  said  that  this  was  owing-  to  want  of  enterprise, 
because  many  of  the  furnaces  had  recently  been  remodelled. 
But  most  of  the  works  are  handicapped  to  the  extent  of 
about  8s.  a  ton  compared  with  their  foreign  rivals ;  and 
the  8s.  found  its  way  into  the  j^ockets  of  the  royalty  owner 
and  the  railway  company.  Out  of  a  total  cost  of  .£2  IBs.  6d. 
per  ton  of  pig  iron  the  ore  costs  £1  9s.,  coke  £1  2s.,  lime- 
stone Is.  6d.,  labour  3s.,  and  standing  charges  3s.  If 
furnace-men  worked  for  nothing,  it  would  not  help  manu- 
factui-ers  much.  The  royalty  owner  seizes  almost  double 
as  much  per  ton  of  pig  iron  as  the  whole  staff  of  furnace- 
men,  and  the  railway  monopolists  charge  the  British  manu- 
facturer in  many  cases  more  than  double  what  they  carry 
the  goods  of  the  foreigner  for.  The  distance  from  the 
Durham  coke  yards  to  the  West  Coast  is  80  miles,  and  the 
cost  of  transporting  coke  there  is  7s.  a  ton.  In  England 
the  railway  charge  is  7s.  6d.  per  100  miles,  Germany  3s.  8d., 
Belgium  2s.  lOd.,  and  America  Is.  8d.  The  protection  tlie 
British  manufacturer  wants,  adds  the  I'eport,  is  not  against 
the  foreignei',  but  against  royalty  owners  and  railway 
monoijolists. 


The  Junior  Institution  of  Engineers. — A  large  number 
of  the  members  attended  the  visits  on  the  20th  February, 
when  the  Colonial  Consignment  and  Distributing  Com- 
pany's PVozen  Australian  Meat  Store,  Nelson's  Wharf,  and 
Hay's  Wharf  and  Dock,  Tooley  Street,  were  open  to  their 
insjjection.  At  Nelson's  Wharf  cargoes  of  frozen  beef  and 
sheep  are  received  in  barges,  loaded  from  ships  in  the 
docks  and  in  the  river,  and  have  to  be  raised  to  the  sixth 
or  "  receiving  and  distributing  floor "  by  hydraulic  cranes 
and  elevators  termed  sheep  syphons."  The  latter  are 
endless  chains  having  arms  upon  them,  across  which  the 
sheep  are  laid,  and  aie  driven  by  a  three-cylinder  Brother- 
hood hydraulic  engine,  and  deliver  the  slieej)  on  to  a 
receiving  table  on  the  distributing  floor.  From  the  table 
the  sheep  are  sorted  on  to  trucks,  and  conveyed  by 
hydraulic  jiggers  with  wire-rope  suspended  cages  on  to  the 
various  floor  levels  of  the  cold  rooms,  from  which  they  are 
again  raised  by  similar  means  when  required  for  distribution, 
the  trucks  being  lowered  to  the  courtyard-level  van-loading 
platfonu  by  hydraulic  direct-acting  lifts.  There  are  19 
hydraulic  elevating- machines,  made  b}'  Messrs.  Waygood  and 
Company.  It  is  an.  easy  matter  to  receive  10,000  or  12,000 
sheep  per  day,  whilst  as  many  as  from  17,000  to  20,000 
sheep  in  and  out  of  stock  have  been  handled.  Two 
systems  of  refrigeration  are  installed — one,  the  De  La 
Vergne  directrexpansion  of  ammonia  jirocess,  for  which 
there  are  two  machines  each  of  80  horse  power,  with  12  in. 
by  24  in.  double-acting  compressors  and  compound-con- 
densing steam  cylinders,  with  about  12  miles  of  2  in. 
expansion  pipes  in  the  cold  rooms,  made  by  Messrs.  L. 
Sterne  and  Company,  of  Glasgow ;  the  other  system  is  a 
cold-air  compression  and  expansion  machine  of  about  300 
horse  power,  made  by  Messrs.  Haslam  and  Conn)any,  of 
Derby,  with  air-distributing  ducts  formed  in  the  concrete 
foundation  of  the  building,  but  which  is  seldom  used.  The 

defrosting  "  plant  is  the  invention  of  Sir  Montague  Nelson, 
and  consists  of  a  series  of  rooms  fitted  with  annrionia 
expansion  pipes  and  steam-heating  jjipes,  etc.,  the  purpose 
of  wliich  is  to  thaw  out  or  "defrost"  beef  and  mutton  to 
the  extent  of  1,500  sheep  and  2,000  quarters  of  beef  per 
week,  giving  a  daily  output  for  market  deliveries. 


The  Yorkshire  Electric  Power  Company — head  office, 
Leeds — has  issued  a  fully-illustrated  and  well-prepared 
pamphlet  dealing  with  the  advantages  in  the  use  of  electric 
motors  for  ])ower  purposes.  The  company  has  acquired 
powei-,   and    have    contemplated   or    under  construction 


four  "eneratin"'  stations  within  their  district,  which  ranges 
from  Skipton  in  the  north  to  Sheffield,  and  from  Todmorden 
to  Goole.  A  supply  of  power  will  be  given  in  December 
of  this  year,  and  the  following  low  rate  of  charges  have 
been  fixed  on  :  — 

Up  to    50  kw.  the  cost  will  bo  '85  penny  per  unit. 

From    50  to  150  kw.        „       ,,  "8 

From...'         150  to  250  kw.        „       ,',         -75       „  „ 

And  so  on  to  850  to  950  kw.        „       .,         '4         „  „ 

To  this  is  added  a  standing  cliarge  of  15s.  per  quarter  })cr 
horse  power  of  maximum  demand.  The  above  prices  are 
for  high-tension  current,  which  will  be  subject  to  an  extra 
charge  of  10  per  cent  for  conversion. 
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"  The  Colliery  Manager's  Pocket  Book,  Almanack,  and 
Diary,  1904."  Edited  by  Prof.  Hedmayne,  M.I.M.E., 
etc.  Loudon :  The  Colliery  Guardian  Company 
Limited,  30  and  31,  Furnival  Street,  E.C. 
There  are  two  dominant  factors  which,  secure  for  this 
pocket  book  a  prominent  position.  In  the  first  jjlace,  it 
has  reached  its  thirty-fifth  year  of  publication,  and,  secondly, 
the  name  of  Professor  liedniayne  is  a  guarantee  that  its 
contents  are  thorouglily  reliable.  Following  tlie  diary  is 
given  some  space  to  recent  jiapers  and  notes,  statistics  as 
to  coal  outputs,  a  well-executed  map  of  England  and  Wales, 
showing  the  districts  assigned  to  H.M.  Inspectors  of  Mines, 
and  lines  of  equal  magnetic  declination.  A  lot  of  space 
is  given  to  the  cjualification  of  candidates  and  subjects  of 
examination,  with  sets  of  questions,  and  to  the  student 
should  prove  valuable.  Various  rules,  formulse,  and  tables 
with  special  reference  to  colliery  work,  with  chapters  on 
electrical  engineering,  ventilation,  assessment  of  collieries, 
wayheaves,  explosives,  etc.,  complete  a  most  useful  pocket 
book.  There  are  in  all  275  images  of  matter  excluding  the 
diaiy,  and,  although  bulky,  the  book  can  find  its  way  into 
the  pocket. 


"  Gas  Engines:  Their  Advantages,  Action,  and  Application." 

By  W.  A.  Tooke}' .      Loudon  :   Merritt  and  Hatcher 

Limited,  2,  Grocers'  Hall  Court,  E.C. 
The  impcrtiint  position  to  which  the  gas  engine  has  risen 
as  a  230wer  developer  within  the  last  ten  or  twelve  years, 
and  its  success  in  supplanting  the  steam  engine  in  hundreds 
of  instances,  are  strong  indications  of  the  foothold  it  has 
attained.  In  the  early  days  witli  the  slide  valve  low- 
pressure  compression  was  essential,  but  with  the  advent  of 
a  higher  conq)ression  and  the  bevel-seated  lift  valve  high 
economy  has  been  reached,  and  sizes  have  been  budt  almost 
without  limit.  The  author,  however,  confines  his  atten- 
tion to  tlie  smaller  sizes — ^say  up  to  60  brake  horse  power. 
It  has  been  written  more  pai-ticularly  for  tJie  mechanic  and 
owner,  and  consequently  savours  of  the  non-technical  style. 
The  cost  of  running  a  gas  engine  is  clearly  shown,  whether 
using  "  town  "  or  "  producer  "  gas,  and  the  upkeep  "  and 
cost  of  attendance  have  received  consideiation.  There  are 
valuable  hints  and  notes  as  to  the  design  of  the  various 
l)arts,  and  the  chapters  devoted  to  buyers,  instructions  to 
ei'ectors,  with  others  on  the  starting,  causes  of  failure,  and 
hints  to  attendants,  make  tlie  book  one  well  worthy  of 
being  purchased  by  those  having  any  dealings  with  gas 
engines. 
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No.  18.  London:  Percival  Marshall  and  Company, 
26—29,  Poppin's  Court,  Fleet  Street,  E.C. 
"  Official  Gazette  of  the  United  States  Patent  Office."  Vol. 
CVIIL,  No.  6.  Published  by  authority  of  Congress, 
Washington. 
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THE    CONSTRUCTIONAL    DETAILS  OF 
MODERN  LOCOMOTIVES. 

By  Charles  S.  Lakh. 

IV. — Boilers  and  Fikkboxes. 

Tfie  question  of  boiler  power  is  one  of  the  most  important 
factors  in  the  design  of  a  modern  locomotive.  Indeed,  it 
would  hardly  be  going  too  far  to  assert  that  it  is  the  most 
vital  point  in  the  entii'e  construction. 

The  presence  of  large  and  well-designed  cylinders  will 
avail  little  unless  seconded  by  a  boiler  of  commensurate 
l)roportions.  The  difficulties  of  steam  generation — which 
are  met  with  more  or  less  acutely  in  all  descriptions  of 
steam  plant  where  space  is  a  primary  consideration — are 
definitely  intensified  in  the  case  of  the  locomotive  boiler, 
in  which  limitations  and  restrictions  of  a  character  unknown 
elsewhere  apply  with  an  entirely  insurmountable  force. 

There  would  hardly  be  any  liziait  to  the  power  of  a 
locomotive  if  only  sufficient  space  could  be  allotted  to  the 
boiler  and  firebox,  but  as  this  is  quite  impossible  on  various 
grounds,  the  only  thing  to  be  done  is  to  seek  for  means 


country — designei'S  are  compelled  to  pitcli  the  axis  very 
high  above  rail  level,  and  this  reduces  tlie  height  of  the 
chimney  and  mountings  generally  to  a  minimum.  The 
length  of  the  barrel  is  governed  very  materially  by  the 
turn-table  acconmiodation,  which,  on  most  lines,  is  even 
now  of  an  insufficient  chaiacter  for  the  needs  of  the  largest 
engines,  and  "  triangles  "  are  therefore  being  brought  into 
requisition  for  turning  tliese  engines.  Secondly,  there  is 
no  great  gain  in  providing  long  boiler  tubes,  a  great 
portion  of  whose  length  is  inaccessible  to  the  gases  whilst 
at  furnace  temperature.  High  steam  pressures,  ranging 
from  1751b.  to  2001b.  per  square  inch  in  this  country,  and 
up  to  228  lb.  upon  the  Continent,  are  invariably  employed 
in  the  boilers  of  modern  locomotives.  A  decided  increase 
in  the  popularity  of  the  "  Belpaire  "  pattern  of  fii'ebox,  with 
its  direct  roof  stays  and  better  water-circulating  areas,  is 
noticeable  on  all  sides. 

In  European  practice  the  use  of  copper  in  boiler  and 
firebox  construction  is  still  very  general.  This  material 
is  almost  invariably  em])loyed  for  interior  fireboxes,  and 
also  very  freely  for  tubes.  In  many  recent  instances  steel 
and  iron  tubes  have  been  fitted,  and  in  some  cases  iron 
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whereby  the  steam-raising  capability  of  the  boiler  may  be 
enhanced  without  overstepping  the  proportions  allowed  by 
loading  gauge  considerations. 

In  Great  Britain  especially  is  this  course  necessary,  owing 
to  the  lesser  dimensions  of  the  loading  gauge  as  compared 
witli  that  of  most  other  countries. 

Various  expedients,  in  the  shape  of  water  tubes,  super- 
heaters, feed-water  heaters,  etc.,  are  being  tried  with  a 
view  to  increasing  boiler  efficiency  in  locomotives,  and 
all  engineers  are  agreed  that  the  future  of  this  form  of 
engine  for  the  purposes  of  railway  traction  depends  very 
largely  indeed  upon  suitable  measures  being  taken  in  the 
direction  of  the  steam-producing  capabilities  of  the  boiler. 

Upon  the  Continent  a  greater  amount  of  freedom  is 
enjoyed  in  this,  as  in  other  details  of  locomotive  construc- 
tion, in  respect  of  space  wherein  developments  may  be 
carried  out,  whilst  in  the  United  States  a  vastly  increased 
increment  of  power  is  further  rendered  available  owing  to 
the  still  greater  degree  of  latitude  which  exists,  consequent 
upon  the  liberal  height  of  the  loading  gauge  there. 

In  order  to  provide  a  boiler  barrel  5  ft.  6  in.  diameter — 
which   dimension  is  the  maximum  at  present  in  this 


tubes  with  copper  ends  are  being  used,  but  the  majority 
of  British  engineers  adhere  to  the  practice  of  fitting  copper 
or  brass  tubes.  In  the  United  States  the  opinion  (..f 
locomotive  men  is  wholly  in  favour  of  an  "  all-through " 
steel  construction ;  that  is  to  say,  boiler  shell,  inner  fire- 
box, and  tubes  of  steel,  or  iron  for  the  tubes,  and  the 
balance  of  the  work  in  mild  steel.  It  is  claimed  by 
American  engineers  that  such  practice  is  superior  to  the 
plan  of  using  two  or  more  different  materials  in  the  same 
boiler,  on  the  ground  that  the  expansion  and  contraction 
of  the  various  metals  is  not  of  a  uniform  character,  whereas 
with  the  use  of  steel  only  the  effect  of  heat  influences  is 
equally  felt  throughout  the  entire  construction  of  the  fire- 
box, thus  minimising  the  risks  attending  the  expansion  and 
contraction  of  the  various  portions  in  an  \mequal  ratio, 
and  consequently  reducing  the  likelihood  of  the  attendant 
troubles — leaking  and  cracking. 

On  the  other  hand,  it  may  be  urged  that  the  higher 
conductivity  of  copper  and  copper  alloys,  brass,  and  kindred 
metals  is  a  great  argument  in  their  favour,  and  it  has 
before  now  been  m-ged  that  the  greater  horse  power  per 
square  foot  of  heating  surface  developed  by  European  loco- 
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motives  as  compared  with  those  iu  the  United  States  is 
largely  due  to  the  reason  that  the  materials  used  in  the 
boiler  construction  of  the  former  are  superior  as  heat 
agents  to  the  all-steel  methods  of  the  latter. 

The  majority  of  locomotives  in  Great  Britain  are  pro- 
vided with  the  ordinary  pattern  of  boiler,  having  a  barrel 
of  cylindrical  formation  throughout  its  entire  length,  and 
witli  the  firel)ox  outer  shell,  of  semi-circular  shape,  flusli 
with  the  top  of  the  boiler  barrel.  As  already  remarked, 
the  Belpaire  firebox  is  making  considerable  headway, 
lirincipally,  no  doubt,  on  account  of  its  l>etter  adaptation 
to  the  purposes  of  water  circulation,  a  very  important 
point.  Good  circulation  of  water  is  essential  to  free  steam- 
ing, and  the  Uiethod  of  staying  employed  in  this  type  of 
firebox  allows  of  a  greater  amount  of  freedom  in  and 
presents  less  obstruction  to  the  movement  of  the  water 
than  is  the  case  with  the  girder  pattern  of  roof  bar.  In 
the  Belpaire  firebox  the  larger  steam  space  above  the  inner 
firebox  is  a  feature  possessed  of  much   value.  Some 


Fig.  34. 

engineers  employ  vertical  roof  stays  in  conjunction  with 
the  ordinary  type  of  semi-circular  outer  shell.  They 
utilise  angle  irons  bent  to  the  shape  of  the  outer  firebox, 
and  riveted  on  the  underside  thereof. 

Hangers  are  susj^ended  from  these  angle  irons,  and  the 
direct  stays  are  attached  to  these  hangers  by  means  •  of 
nuts.  The  stay  bolts  are  free  in  the  hangers,  and  are 
-  capal)le  of  upward  movement,  but  cannot  permit  of  any 
downward  movement  on  the  part  of  the  crown  plate,  owing 
to  the  presence  of  the  nuts  already  referred  to.  Thus  they 
efficiently  bear  all  the  weight  of  the  downward  pressure, 
and  at  the  same  time  their  freedom  to  move  upwards  allows 
for  any  difference  in  expansion  and  contraction  between 
the  copper  firebox  plates  and  the  steel  outer  sliell.  The 
principle  of  this  construction  mav  be  followed  h\  referring 
to  figs.  '^?>  and  34. 

Towards  the  end  of  1903  what  is  known  in  American 
locomotive  engineering  parlance  as  the  "  extended  wagon- 
top  "  type  of  boiler,  and  which  in  this  country  is  termed 
the  "  coned  "  or  "  taper  "  boiler,  made  its  appearance  upon 
the  Great  Western  Railway.  The  coned  ring  in  the  English 
engines  is  placed  next  the  fireboxes,  but  in  many  American 
designs  the  smoke-box  ring  is  often  coned,  whilst  in  othei- 
cases  it  is  the  intermediate  ring,  carrying  the  dome,  that 
is  formed  thus. 


The  advantage  claimed  for  the  plan  is  that  it  gives  the 
greatest  water  volume  and  steam-raising  space  near  the 
firebox,  where  the  heat  is  naturally  greatest.  The  process 
of  manufacture  is  a  difticult  one,  but  it  is  stated  that  this 


l-'jo.  35(«). 


is  compensated  for  hy  increased  efficiency  on  the  part  of 
boilers  so  constructed.  Witli  legard  to  the  (juestion  of 
fuel  economy,  this  is  a  matter  to  which  the  designer  of 
locomotive  boilers  has  to  give  his  most  strict  attention. 

>Setting  aside  for  the  moment  the  desirability  of  con- 
suming as  little  coal  as  possible  on  the  score  oi  economy  of 
operation,  the  difficulty  of  conveyance  is  a  more  or  less 
potent  factor  in  the  coal  consumption  problem. 

Means  whereby  it  is  found  possible  to  take  up  water 
en  route  have  long  been  in  vogue,  but  coal  can,  of  necessity, 
only  be  loaded  on  to  the  tenders  whilst  the  engines  are 
stationary.  Long  runs  without  stopping  are  becoming 
increasingly  popular  on  many  railways,  and  upon  some  of 
them,  where  light^pattern  tenders  fitted  with  water  pick  up 
apparatus,  any  very  great  extension  in  the  length  of  the 
present  non-stop  runs  would  mean  a  difficulty  in  the  matter 
of  fuel  supply. 

The  matter  is  not  exactly  an  urgent  one,  but  it  tends 
to  show  the  necessity  of  turning  to  account  every  pound 
of  coal  carried  upon  the  tenders,  both  on  the  score  of 


Fio.  35  (fc). -CiosE-dection  tlirough  leiilie  of  fiiebcx. 

economy  in  the  fuel  bill  and  also  in  helping  to  keep  down 
the  weight  of  the  tender,  and,  consequently,  the  gross  dead 
weiglit  to  be  hauled. 

Upon  the  London  and  South-Western  and  Soutli-Eastern 
and  Chatham  Railways  spark  arresters  and  fuel 
economisers  are  in  use,  and  excellent  results  are  being 
obtained.  Upon  some  lines,  especially  those  trunk  " 
systems  where  long-distance  express  trains  made  up 
to  over  300  tons  behind  the  tender  veiy  often  have  to 
be  hauled  at  considerable  maintained  speeds,  the  amount 
of  fuel  wasted  in  the  shape  of  red-hot  cinders  ejected  from 
the  chimneys  of  locomotives  must  be  enormous.  It  is  only 
necessary  for  one  to  take  up  a  position  at  night  time  near 
the  top  of  even  a  moderately  graded  incline  of  any  length 
and  note  the  passage  of  some  of  the  heavier  express  trains. 
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to  become  aware  of  the  immense  amount  of  "  sparking " 
which  takes  phice,  resembling,  in  some  cases,  a  iirework 
display  of  no  mean  dimensions,  and  marking  the  course 
of  the  approaching  train  for  some  time  i)revious  to  its 
reaching  the  jioint  occupied  by  the  observer. 


Fig.  35  (c).— Cross-section  through  firebox  near  tube  jilat.'. 

The  bulk  of  this  ejected  matter  is  thrown  into  the  atmo- 
sphere whilst  still  retaining  a  large  i)ercentage  of  usefulness 
in  the  shape  of  heat  value,  which  could  be  tui'ued  to 


by  Mr.  Drummond  on  the  South-Western  Railway,  such 
drawback  does  not  exist. 

The  construction  of  Mr.  Drunnuond's  water-tube  boiler 
may  be  followed  by  referring  to  tig.  35  {a,  b,  c,  d).  The 
principal  features  possess  no  small  degree  of  novelty,  and 
are  quite  distinct  from  anything  to  be  found  in  the  practice 
of  other  locomotive  engineers. 

In  the  boiler  illustrated  the  customary  group  of  fire  tubes 
is  replaced  by  a  longitudinal  cylindrical  tlue  containing  a 
number  of  transverse  water  tubes  arranged  in  tiers  of  five 
tubes  in  each.  The  tiers  are  inclined  from  left  to  right, 
and  vice  versa,  alternately  throughout  the  length  of  the 
barrel. 

There  are  in  all  215  water  tubes  2  in.  diameter  contained 
in  the  flue,  whilst  40  additional  tubes  of  the  same  descrip- 
tion, but  differing  from  the  others  in  being  |in.  larger 
in  diameter — viz.,  2|in. — are  located  in  the  firebox,  and 
these  are  also  transversely  inclined.  The  object  of  so 
arranging  them  instead  of  fixing  them  horizontalily  is  to 
assist  in  the  circulation  of  the  water,  which,  by  this  means, 
is  allowed  the  advantage  of  rapidity  of  motion. 

Some  of  the  water  tubes  in  the  firebox  have  §  in. 
diameter  stay  rods  passing  through  them — ^see  fig.  35  (b) — ■ 
and  these  rods  are  secured  in  their  position  by  means  of 
thimbles. 

The  illustrations  show  that  in  addition  to  the  water 
tubes  a  few  lire  tubes  are  also  provided.  The  number  is 
limited  to  eighteen,  and  the  tubes,  which  are  3  in.  diameter, 
are  arranged  in  two  groups  of  nine  in  each  group  on  either 
side  of  the  cylindrical  flue.  These  act  more  in  the  capacity 
of  longitudinal  stays  between  the  tube  plates  than  as  pro- 
viding heating  surface,  although,  of  course,  their  presence 
does  have  the  effect  of  slightly  augmenting  the  total  area., 
viz.,  to  the  extent  of  86  square  feet. 


Pig.  35-(.i)  L0NGITUD1N.\L  SECTION  THROUGH  DRUMMOND'S  WATEK-TUBE  BOILER. 


account  if  only  measures  were  taken  to  retain  it  along  the 
heating  surfaces  of  the  boiler,  and  finally  compel  its 
inqirisonnient  in  the  smokebox  until  an  opportunity 
occurred  to  remove  it. 

Those  who  do  not  favour  tlie  use  of  "  spark  ari'esters  " 
argue  that  by  retarding  the  progress  of  the  gases 
and  other  products  of  the  furnace  you  prevent 
the  engine  steaming  freely,  and  that  anything  which 
interferes  with  the  consummation  of  that  desirable 
feature  is  to  be  condenmed.  The  latter  point  is 
unquestionably  incontrovertible,  but  everj'one  who  is  con- 
versant with  the  su\)ject  will  know  and  acknowledge  that 
with  well-designed   apparatus,    such   as  that  introduced 


The  inner  firebox  is  constructed  of  copper  plates,  and, 
beyond  the  fact  that  it  contains  the  40  water  tubes,  there 
is  nothing  remarkable  about  its  design.  The  total  heat- 
ing surface  of  this  boiler  is  736  square  feet,  which  sounds 
very  small,  but  the  quality  of  the  heating  surface  is  of  a 
higher  average  grade,  and  this  renders  the  boiler  equal 
to  one  possessed  of  1,200  square  feet  with  the  ordinary 
methods  of  construction. 

A  large  number  of  locomotives  on  the  London  and  South- 
western Railway  have  been  fitted  with  water-tube  fireboxes 
only,  and  the  Is^'orth-Eastern  and  Highland  Railway  Com- 
panies each  have  examples  of  the  same  kind. 

(To  be  continued.) 
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THE   BRITANNIA   SAFETY   AUTOMATIC  OIL 
ENGINE. 

The  iiiiiiruveiJieuts  that  liave  been  made  in  recent  years  in 
the  construction  of  oil  engines  have  led  to  a  great  demand  for 
this  class  of  motor,  for  undoubtedly  it  possesses  many 
advantages  over  other  systems  of  motive  power.  The 
Britannia  engine,  which  is  the  invention  of  Mr.  U.  R.  Nichol- 
son, and  manufactured  by  the  Britannia  Company,  of 
Colchester,  is  entirely  self-contained,  and,  once  started, 
requires  but  little  attention,  being  frequently  left  for  from 
four  to  six  hours  without  being  touched.    No  external 


The  oil  enters  the  oil-suction  device  by  a  tube,  the  open 
end  of  which  is  closed  by  a  sleeve,  the  top  of  which  forms 
a  valve.  A  few  holes  are  formed  hi  the  sleeve,  so  that 
wlien  it  moves  out,  owing  to  the  suction  of  the  vacuum  on 
I  the  piston  end  of  the  sleeve,  oil  can  be  drawn  througli  these 
holes  into  the  vaporiser.  The  amount  of  oil  drawn  in  is 
regulated  by  a  throttle  on  the  main  air  inlet,  since  if  this 
is  partially  closed  the  vacuum  in  the  cylinder  on  the  suction 
stroke  is  increased,  and  therefore  more  oil  is  sucked  up 
into  the  vaporiser.  Unless  the  vapour  valve  is  opened  by 
its  cam  there  is  no  vacuum  produced  in  the  vaporiser  on 
the  out-stroke  of  the  piston.    The  vapour  valve  is  the  only 
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source  of  heat  is  used  in  vaporising  the  oil,  except,  of  course, 
when  startuig,  the  heat  of  the  explosion  serving  to  gasif}' 
the  oil,  and  also  to  maintain  the  igniter  at  its  proper 
temperature.  In  some  previous  engines  of  a  similar  type 
trouble  arose  from  the  fact  that  with  missed  explosions  the 
exhaust  passed  the  igniter,  abstracting  heat  from  it,  so  that 
if  the  period  of  running  at  light  loads  was  prolonged  the 
igniter  became  too  cold  to  fire  the  charge  when  required. 
This  difiiculty  is  overcome  in  the  Britannia  engine,  as, 
unless  an  explosion  takes  place,  neither  air  nor  vapour 
passes  through  the  vaporiser  or  through  the  igniter. 

As  will  be  seen  from  the  drawings  herewith,  the  cylinder 
and  its  jacket  are  cast  in  one  piece,  whilst  the  oil  tank  is 
formed  in  the  bed  of  the  engine.  The  exhaust  and  main 
air  valves  are  placed  on  one  side  of  the  engine,  and  open 
direct  into  the  combustion  chamber.  The  combustion 
cliamber  is  prolonged  by  the  casting  C,  figs.  2  and  4.  This 
casting  carries  on  its  upper  side  a  ribbed  chamber,  com- 
municating with  the  interior  of  the  cylinder  through  a 
special  vapour  valve  E,  fig.  4.  When  the  engine  is  running 
at  full  load  this  vapour  valve  is  opened  at  every  second  out- 
stroke  of  the  piston  by  a  cam  mounted  on  the  side  shaft. 
The  piston,  moving  forward,  leaves  a  partial  vacuum  behind 
it,  which  vacuum  is  communicated  to  the  vaporiser  through 
the  open  vapour  valve.  Air  to  fill  this  vacuum  enters 
tlirough  the  main  air  valve  and  also  through  an  air  pipe 
connected  to  the  vaporiser,  so  that  the  air  charge  of  the 
engine  enters  in  part  through  the  vaporiser  and  vapour 
valve,  and  in  part  through  the  main  air  valve.  The  pro- 
portions of  air  entering  in  either  way  can  be  adjusted  by 
a  throttle  on  the  inlet  of  the  main  air  valve.  At  the 
same  time  that  air  enters  the  vaporiser  oil  is  also  drawn 
in  from  the  tank  in  the  engine  framing,  wliicli  is  connected 
to  an  oil  suction  device  by  the  pipe  P  (see  fig.  2). 


means  of  communication  between  the  vaporiser  and  the 
interior  of  the  cylinder,  and  this  fact  is  relied  on  to  govern 


Fio.  4. 


the  engine.  The  governor,  whicli  is  of  the  ordinary  centri- 
fugal type,  raises  or  lowers  the  striking  piece  of  a  hit-and- 
miss  arrangement  of  the  usual  kind,  the  vapour  valve  being 
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operated  by  its  cam  or  remaining  closed,  according  to  the 
position  of  the  governor  balls.  The  igniting  plug  A,  tig.  4, 
is  simply  a  piece  of  steel  with  projeuting  ribs,  which  absorb 
heat  during  explosion,  so  that  while  the  main  mass  of  the 
casting  C  of  the  vaporiser  only  attains  a  black  heat,  the 
igniter  becomes  red  hot. 


provides  an  exceedingly  efficient  means  for  generating 
power  in  an  economical  way  from  oil. 

There  is  undoubtedly  a  great  field  for  this  type  of  engine, 
especially  amongst  power  users  on  a  moderate  scale,  and 
the  simplicity,  reliability,  and  the  self-contained  character 
of  this  particular  engine  should  recommend  it  to  such  users. 


Fio.  2. 


FiQ.  3. 


It  does  not,  however,  fire  the  mixed  gases  which  pa.ss 
through  it  on  tiie  out-stroke  of  the  engine,  because  this 
mixture  is  too  rich  to  fire.  On  the  compression  stroke, 
however,  the  gases  forced  back  through  the  plug  become 
richer  in  oxygen,  and  ignition  finally  takes  place.  The 
fuimel  shown  above  the  oil  inlet  in  fig.  2  is  used  in  starting 
Ihe  engine  for  filling  the  oil  pipe  P.  ,  This  oil  is  prevented 
from  passing  into  the  tank  in  the  engine  bed  by  the  non- 
return valve  B,  fig.  2.  At  starting,  a  small  plummers' 
hiTiip  is  applied  under  the  igniter,  making  it  red  hot,  and 
also  heating  the  vaporiser  to  the  necessary  temperature 
to  gasify  the  oil,  the'  time  taken  being  only  about  six 
n\inutes  in  the  small  engines.  Provision  is  made  for 
easing  the  compression  whilst  starting  by  keeping  the 
exhaust  valve  open  during  a  portion  of  the  return  stroke. 

Altogether,  the  Britannia  Company  have  succeeded  in 
]iroducing  an  engine  which  is  both  simple  and  reliable,  and 


I'nderwater  Signalling. — Recently  there  ha.s  been  installed 
on  the  steamers  of  the  Metropolitan  Company  of  Boston  an 
apparatus  which  (says  Gollitv's  Weelli/)  may  yet  make  it  possible 
for  the  vessel  beating  about  the  coast  in  a  storm  to  know  vvliere 
the  rocks  and  shoals  are  when  the  fog  will  not  permit  the  light 
to  be  seen  and  the  noise  «f  the  wind  drowns  the  sound  of  the 
bell  buoy  or  the  sinen;  for  a  battleship  to  know  of  the  approach 
of  a  submarine,  and  a  fishing  smack  of  the  approach  of  a  liner 
off  the  banks  of  Newfoundland.  The  apparatus  is  e.xtremely 
simple.  It  amounts  to  nothing  more  or  less  than  ringing  a 
bell  under  water  which  the  pilot  or  captain  can  hear  telephoni- 
cally.  Screwed  on  both  sides  of  the  vessel's  hull  are  two 
receivers,  which  are  couuected  by  wires  with  the  wheelhousc. 
These  receive  the  vibrations  from  the  bell  hanging  in  the  water 
on  the  side  of  the  lightship.  The  navigator  has  only  to  put  the 
earpiece  to  his  ear  and  ascertain  on  which  side  the  vibrations 
are  the  louder,  in  order  to  know  the  direction  of  the  lighthouse 
and  his  own  position  in  the  fog  with  comparative  accuracy.  For 
fishing  vessels  a  ball  receiver  has  been  provided,  and  this  is  used 
also  to  get  more  delicate  intonations  aboard  a  steel  vessel. 
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LEAVES   FROM   A   NAVAL  ENGINEER'S 
NOTE  BOOK. 

VII. — Pistons  and  Piston  Kods — Continued  fro7)i  ]).  230. 

The  forged-steel  pistons  usually  fitted  in  engines  of 
torpedo  craft  are  generally  provided  with  Ramsbottom  rings 
sprang  into  position,  as  shown  at  figs.  4  iind  6.  These  rings 
are  either  cast  iron  or  Perkin's  metal  (copper  81,  zinc  19,  by 
weight).  Tlie  depth  of  all  the  pistons  at  rim  F,  fig.  4,  is 
about  one-tenth  of  the  diameter  of  the  low-pressure  cylinder, 
and  the  relation  of  the  diameter  D  of  the  body  of  the  piston 
and  the  clearance  behind  the  rings  is  made  such  that  the 
rings  cannot  spring  in  sufficiently  to  allow  the  body  of  the 
piston  to  rub  against  the  cylinder  wall. 

At  fig.  (i  Ramsbottom  rings  are  sliown  with  provision  for 
restricting  their  outward  movement.  In  order  to  allow  the 
packing  ring  to  be  sprung  into  its  recess,  the  restraining 
ring  on  the  piston  is  cut  away  for  a  short  distance  at 
C  flush  with  the  bottom  of  the  recess.  The  ring  is  sprung 
on  in  the  direction  indicated  by  the  arrow,  the  line  S  T  being 
the  path  of  the  ring  as  it  enters  the  recess.  The  width  of 
the  rings  W  should  never  be  less  than  twice  the  maximum 
clearance  between  the  piston  and  cylinder  ends.  An 
objection  to  the  use  of  Ramsbottom  rings  fitted  as  in  figs.  4 
and  6  is  that  it  is  impossible  to  remove  them  without 
drawing  the  piston.  To  overcome  this  difficulty  they  are 
sometimes  fitted  as  shown  at  fig.  7,  the  junk  ring  J  being 
formed  with  a  spigot  provided  with  recesses  into  which  the 
rings  are  sprung. 

The  dimensions,  etc.,  of  a  number  of  packing  rings  as 
actually  fitted  to  the  pistons  of  naval  engines  are  given 
below  : — 


T_vpe  of  vessel. 

Diameters  of 
cylinders. 

Material  of 
rings. 

Number 
of  rings. 

Width 
of  rings. 

Thickness 
of  rings. 

Remarks. 

Inches. 

Inches. 

Inches. 

Arrauured  cruiser  

38i,  635,  two  74 

Cast  iron. 

1 

Thus  for  all  pistons,  outward  movement  restricted,  and  springs 

fitted  behind  rings. 

36,  59J,  two  60 

Cast  iron. 

U 

1 

Ditto. 

35,  57,  two  66 

Cast  iron. 

IV 

1 

Ditto. 

Armoured  cruiser  

32,  47,  -i 

Cast  iron. 

Thus  for  all  pistons  ;  springs  behind  rings. 

345,  53,  two  63 

Cast  iron. 

11 

Ditto. 

.\rmoured  cruiser  

low-pressure,  SI  J 

Cast  iron. 

1 

4i 

1 

Spiral  springs  behind  ring. 

14i,  22,  33J 

Cast  iron. 

1 

4 

Thus  for  all  pistons  ;  rings  sprung  into  position  ;  no  springs. 

Armoured  cruiser  

hi^h-pressure,  45 

Cast  iron. 

3 

u 

^ 

Outward  movement  restrained  ;  no  springs  behind  rings. 

Torpedo-boat  destroyer  . . 

20^,  32,  two  38 

Cast  iron. 

2 

1 

'I 

Thus  for  all  pistons  ;  rings  sprung  int'j  position  ;  no  springs 

behind. 

14,  22,  two  25J 

Cast  iron. 

Ditto. 

Torpedo-boat  destroyer  , . 

20J,  31,  two  34 

Perkin's  metal. 

"2 

■i 

Ditto. 

Torpedo-boat  destroj-er  .. 

20^,  31,  two  34 

Perkin's  metal. 

2 

I 

Ditto. 

*  H.P.  piston  rings  change  1,  after  trial,  to  one  solid  packing  ring  3  in.  wide,  with  two  circumferential  grooves. 


rods  ill  the  United  States  navy,  the  forgings  being  oil 
tempered  and  annealed. 


Fig.  6. 

The  roil  almost  invariable  passes  through  the  piston,  and 
is  secured  by  a  nut  on  its  end,  as  shown  at  fig.  1.  In  the 
British  navy  the  nuts  are  forged  from  best  selected  scrap 


For  the  pistons  of  U.S.A.  naval  vessels  the  cast  steel 
employed  is  required  to  have  an  ultimate  tensile  strength  of 
not  less  than  27  tons  per  square  inch,  with  an  elongation  of 
at  least  15  per  cent  in  8  in.,  or  20  per  cent  in  2  in.,  and  a 
reduction  of  area  of  at  least  20  per  cent.  A  bar  1  in.  squ  ire 
must  Ijend  cold  through  an  angle  of  120  deg.  without 
showing  cracks  or  flaws. 

The  attachment  of  the  piston  to  its  rod  must  be  of  the 
firmest  possible  description.  In  modern  naval  practice  the 
rods  are  made  of  wrought  steel  which  should  have  an 
ultimate  tensile  strength  of  at  least  34  tons  per  square  inch, 
as  softer  steels  than  this  are  found  not  to  wear  well.  Nickel 
steel  having  an  ultimate  tensile  strength  of  not  less  than 
42|^  tons  per  square  inch,  with  an  elastic  limit  of  at  least 
68  per  cent  of  this,  and  an  elongation  in  a  length  of  2  in.  of 
not  less  than  21  per  cent,  is  the  material  adopted  for  piston 


iron,  there  being  less  risk  of  the  thi'eads  biting  than  if  both 
rod  and  nut  are  of  mild  steel.    In  the  United  States  navy 


Fio.  7. 
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the  niita  are  bronze,  and  a  copper  washer  ^  in.  thick  is 
placed  betw-een  the  nut  and  piston.  To  prevent  the  nut 
slacking  back  a  ring  plate  P,  fig.  1,  is  fitted  around  the  nut^ 


Fio.  8. 


secured  to  the  piston  by  square-necked  studs  provided  with 
nuts  secured  by  split  pins.  This  is  the  most  usual,  although 
not  invariable  method,  a  substantial  pin  or  cotter  being 
sometimes  fitted  through  the  end  of  the  rod  to  prevent  the 
nut  unscrewing,  the  cotter  being  partially  recessed  into  the 
nut,  as  shown  at  fig.  8. 


Fig.  9. 

The  portion  of  the  rod  which  passes  through  the  piston  is 
coned  at  the  lower  end  to  allow  it  to  be  drawn  up  tightly, 


and  is  fitted  with  a  stop  to  prevent  the  piston  turning. 
Considerable  racking  strains  come  on  this  part  of  the  rod, 
especially  if  any  accumulation  of  water  takes  place  in  the 
cyliuder,  when  a  bending  moment  of  some  magnitude  tends 
to  bend  the  rod  near  the  underside  of  the  piston.  To  enable 
the  rod  to  withstand  such  a  moment,  it  is  customary  to 
provide  it  with  a  substantial  collar  bearing  when  the  cone  is 
thoroughly  home.  The  taper  of  the  cone  should  not  be  less 
than  3  in.  on  the  diameter  per  foot  of  length.  If  the  rod  is 
fitted  into  the  crosshead,  the  same  collar  and  cone  should 
be  used  as  at  the  piston  end  of  the  rod,  as  shown  at  fig.  9. 
(To  he  continued.) 


USE   OF  WIND  MOTORS    FOR  GENERATING 
ELECTRICITY. 

At  a  recent  meeting  of  the  Leipzig  Electrical  Society  Mr. 
R.  Brauns  delivered  an  address  upon  "  Modern  Steel  Wind 
Turbines  and  their  Use  for  Generating  Electricity." 
Similar  wind  motors  with  devices  for  automatical  adapta- 
tion to  the  direction  and  strength  of  tlie  wind  have  first 
been  built  in  America  by  Halladay.  The  principal  draw- 
back with  this  motor,  which  is  made  of  wood,  is  the  large 
imniber  of  levers  and  rotating  points  necessary  for  obtain- 
ing the  above  regulation.  The  "  Ultra-Standard  "  motor, 
on  the  other  hand,  while  showing  tlie  same  defect,  allows 
of  higher  efficiency,  as  the  working  surface  is  not  too 
great  as  compared  with  the  inlet  opening  for  the  wind. 

The  "  Herkules "  wind  turbine,  built  by  the  Deutsche 
Windturbinen  Werke,  Dresden,  shares  many  features  with 
American  wind  motors  Avhere  the  whole  of  tlie  wheel  is 
gradually  withdrawn  from  the  action  of  the  wind,  as  for 
increasing  intensities  of  the  latter  a  higher  pressure  is 
produced  on  one  side  of  the  wheel,  which  is  sufiicient  to 
overcome  the  tension  of  the  springs  supporting  the  wheels 
at  right  angles  to  the  main  vane,  the  surface  exposed  to 
the  action  of  the  wind  being  diminished  by  its  being  placed 
in  a  position  parallel  to  the  direction  of  the  wind.  The 
Herkules  motor,  however,  is  capable  of  being  built  up  to 
the  highest  sizes,  the  regulations  with  respect  to  the 
intensity  of  the  wind  being  made  so  accurate  by  a  lateral 
regulating  vane  as  to  warrant  an  absolutely  safety  against 
storm  and  a  uniform  number  of  revolutions.  This  regula- 
tion of  the  wind  turbine  is  sufficient  to  ensure  a  uniform 
operation  of  the  dynamo.  There  is  an  automatic  switch 
inserting  the  dynamo  in  connection  with  its  accumulator 
battery  as  soon  as  tlie  speed  is  sufficient,  and  disconnecting 
the  same  when  the  pressure  of  the  wind  has  decreased.  As, 
on  the  other  hand,  the  vanes  of  the  wind  engine  are  paddle 
shaped,  giving  helicoidal  movements,  the  output  is  said 
to  be  30  per  cent  upwards  of  that  of  existing  wind  motors. 
The  battery  may  be  charged  with  a  wind  only  40'  ft.  per 
second. 

These  motors  have  for  some  time  past  been  used  for 
driving  even  large-size  threshing  machines,  and  other 
agricultural  as  well  as  woodworking  machines. 


The  Institution  op  Mechanical  Engineers. — The  anrrnal 
report  of  the  council  was  presented  to  the  members  at  the  fifty- 
seventh  annual  general  meeting,  on  19th  February,  1904.  There 
were  forty-eight  deaths  recorded  of  members,  whilst  the  net 
increase  in  membership  for  the  past  year  was  9\  per  cent. 

A  CuNARD  TuRWNE  VESSEL. — The  diroctorp  of  the  Canard 
Company  have  ordered  from  Messrs.  John  Brown  and  Compa/ny 
Limited,  Clydebank,  a  duplicate  of  the  steamer  Caronia,  which 
they  are  having  built  by  that  firm.  The  duplicate  will,  however, 
be  fitted  with  turbines  instead  of  reciprocating  engines.  The 
Caronia  is  expected  to  be  delivered  in  the  early  part  of  ne.xt  year, 
and  the  new  steamer  a  short  time  afterwards.  The  other  vessel, 
built  by  Messrs.  John  Brown  and  Company,  which  has  recently 
been  purchased  by  the  Cunard  Company  for  their  New  York 
Mediterranean  service,  has  been  named  the  Pannonic. 
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ENGINEERING    STANDARDS  COMMITTEE. 

Statement  of  Work  now  in  Peogeess. 

The  Engineering'  Standards  Committee  first  commenced  its 
operations  in  April,  1901.  A  work  of  this  kind  must  necessarily 
be  of  a  laborious  and  protracted  nature,  and  though  com- 
paratively few  reports  have  as  yet  been  actually  published  by  the 
committee,  an  enormous  amount  of  information  and  material 
has  been  collected,  and  a  large  number  of  specifications  and 
findings  are  approaching  the  stage  of  completion. 

The  whole  work  is  imder  the  entire  control  of  what  is  known 
as  the  Main  Committee,  of  which  Mr.  James  Mansergh,  P.P. 
Inst.C.E.,  is  chairman,  consisting  of  the  official  representatives 
of  the  five  supporting  institTitions,  viz ;  The  Institution  of  Civil 
Engineers,  the  Institution  of  Mechanical  Engineers,  the 
Institution  of  Naval  Architects,  the  Iron  and  Steel  Institute, 
the  Institution  of  Electrical  Engineers. 

Immediately  under  the  Main  Committee  there  are  12  sectional 
committees,  and  under  these  again  18  sub-committees,  the  total 
membership  being  192. 

Tlie  different  committees  and  sub-committees  have  been 
holding  meetings  as  occasions  have  required,  some  sitting  once 
a  fortnight,  others  at  longer  intervals. 

The  first  report  issued  was  that  on  standard  rolled  sections 
for  constructional  work  drawn  up  by  the  Committee  on  Sections 
used  in  Shipbuilding  (chairman,  Mr.  Archibald  Denny),  the 
Committee  on  Bridges  and  Building  Construction  (chairman, 
Sir  Benjamin  Baker,  K.C.B.),  and  the  Committee  on  Railway 
Rolling  Stock  Underframes  (chairman.  Sir  Douglas  Fox).  The 
standard  sections  are  now  gradually,  but  surely,  finding  their  way 
into  use  throughout  the  Government  departments,  as  well  as 
the  general  trade  of  the  country. 

The  Committee  on  Tests  for  Iron  and  Steel  Material  used  in 
the  Construction  of  Ships  and  their  Machinery  (chairman,  Mr. 
Archibald  Denny)  has  been  engaged  in  drawing  up  a  standard 
specification  for  steel  used  in  the  hulls  of  ships.  This  committee 
has  already  presented  one  report  to  the  Main  Committee,  and 
the  reoommendations  arrived  at  are  now  being  considered  by 
the  Committees  on  Bridges  and  Underframes,  to  see  how  far 
the  views  of  these  three  committees  may  be  brought  into  line, 
so  as  to  cover  the  requirements  of  their  respective  interests. 

A  small  sub-committee  nominated  by  the  Committee  on  Tests 
for  Steel  and  Iron  Material  used  in  the  Construction  of  Ships 
and  their  Machinery  is  engaged  in  drafting  a  specification  for 
boiler  steel. 

The  Locomotive  Committee  (chairman.  Sir  Douglas  Fox) 
has  completed  the  consideration  of  a  very  interesting  question 
referred  to  it  by  the  Government  of  India,  namely,  that  of 
recommending  a  series  of  standard  types  of  locomotives  for 
Indian  railways.  A  conference  was  convened  between  the  lead- 
ing consulting  engineers  for  Indian  railways  and  the  principal 
locomotive  manufacturers,  and,  after  many  meetings,  a  report 
was  drawn  up  and  forwarded  to  the  Secretary  of  State  for  India, 
who  now  has  it  under  consideration. 

The  Locomotive  Committee  has  the  following  five  sub- 
committees dealing  with  diiferent  branches  of  their  work,  viz:  — 

1.  A  Sub-Committee  on  Component  Parts  and  Types  (chair- 
man, Mr.  F.  Wolley-Dod)  has  been  chiefly  engaged  in 
preparing,  in  conjunction  with  the  conference  of  locomotive 
builders  and  consulting  engineers,  the  report  on  standard 
locomotives  for  India  mentioned  above. 

2.  A  Sub-Committee  on  Locomotive  Steel  Plates  (chair- 
man, Mr.  William  Lorimer)  has  drawn  up  a  draft  specifi- 
cation for  locomotive  boiler  steel  plates,  which  has  still  to 
be  considered  by  some  of  the  other  sub-committees. 

3.  A  Sub-Committee  on  Tyres,  Axles,  and  Springs  (chair- 
man, Mr.  William  Lorimer)  has  been  engaged  in  drafting 
standard  specifications  for  tyres,  axles,  sprines,  castings, 
and  forgings,  and  it  is  hoped  that  these  will  shortly  be 
reported  to  the  Locomotive  Committee  for  approval. 

4.  A  Sub-Oommittee  on  Copper  and  its  Alloys  (chairman, 
Mr.  William  Dean)  has  prepared  a  standard  specification  for 
copper  plates,  rods,  tubes,  etc.,  used  in  locomotives,  and  this 
will  shortly  be  issued. 

5.  A  Sub-Committee  on  Tyre  Profiles  (chairman,  Mr. 
James  Holden)  is  preparing  a  set  of  standard  tyre  profiles 
which  will  be  published  when  the  series  of  standard  rails 
have  been  finally  decided  upon. 

The  Committee  on  Rails  (chairman.  Sir  John  Wolfe  Barry, 
K.C.B.)  has  divided  its  work  into  two  sections,  which  are  being 
dealt  with  by  two  sub-committees : 

1.  The  Sub-Committee  on  Railway  Rails  (chairman,  Mr. 
James  C.  Inglis)  is  engaged  in  drawing  up  two  series  of 
standard  rails,  rising  by  increments  of  51b.  at  a  time. 
The  series  of  bull  headed  rails  ranges  from  60  to  105  lb.  per 
yard. 

The  series  of  flat  bottomed  rails  ranges  from  20  to  110  lb.  per 
yard. 

These  sections  and  the  accompaaying  specifications  have  now 
been  circulated  amongst  the  leading  railway   companies  and 


engineers  of  this  country,  and  will,  it  is  hoped,  be  published  at 
no  very  distant  date. 

2.  The  Sub-Committee  on  Tramway  Rails  (chairman,  Mr. 
Howard-Smith)  has  already  issued  its  report,  and  published  a 
series  of  standard  sections  and  accompanying  specification. 

Two  committees,  presided  over  by  Mr.  H.  F.  Donaldson,  are 
dealing  vrath  the  subjects  of  screw  threads  and  limit  gauges. 
These  committees  have  held  several  meetings,  and  collected  a 
large  amount  of  information  on  these  two  intricate  and  difficult 
.subjects,  and  are  now  sitting  regularly  to  hear  evidence  from 
the  leading  engineers  and  screw  makers  of  this  country. 

The  Committee  on  Pipe  Flanges  (chairman,  Mr.  William  H. 
Maw)  is  busy  drawing  up'  a  series  of  standard  flanges  for  low, 
medium,  and  high  pressures,  the  work  being  done  by  a  sub- 
committee who  are  engaged  in  drafting  the  proposed  lists  of 
flanges. 

The  Committee  on  Cement  (chairman,  Mr.  William  Matthews, 
C.M.G.)  has  handed  over  to  a  small  sub-committee  the  pre- 
paration of  a  draft  standard  specification.  This  will  be  com- 
pleted in  the  near  future,  when  it  will  be  thoroughly  di&cus.s.ed 
by  the  committee  as  a  whole. 

The  Committee  on  Cast  Iron  Pipes  (chairman,  Mr.  Charles 
Hawksley)  is  at  present  in  process  of  formation  and  has  barely 
begun  its  labours,  but  an  important  conference  of  the  leading 
jjipe  founders  of  this  country  has  already  been  held  in  con- 
nection with  the  work  of  the  committee. 

The  electrical  section  is  a  large  and  important  one,  consisting  of 
the  Electrical  Plant  Committee  (chairman.  Sir  William  Preece, 
K.C.B.)    and  the  following  snb-committees  : — • 

1.  The  Sub-Committee  on  Generators,  Motors,  and  Trans- 
formers (chairman.  Colonel  R.  E.  Crompton,  C.B.)  is 
engaged  in  drawing  up  standard  sizes  of  generators  and 
motors,  and  in  standardising  speeds,  frequencies,  electrical 
pressures,  etc. 

Important  conferences,  with  the  leading  consulting 
engineers  and  makers,  are  being  held,  at  which  these 
different  subjects  are  being  fully  and  carefully  discussed. 

2.  The  Sub-Committee  on  Ti^ansformers  (chairman,  Mr. 
C.  P.  Sparks)  deals  with  the  standardisation  of  transformers. 

3.  The  Sub-Committee  on  Physcal  Standards  (chairman, 
Dr.  R.  T.  Glazebrook)  deals  with  all  subjects  touching  the 
physical  standards  upon  which  the  various  reports  are  based, 
as  well  as  undertaking  ary  experimental  work  which  may  be 
required. 

4.  The  Sub-Committee  on  Nomenclature  (chairman. 
Professor  Silvanus  P.  Thompson)  is  engaged  in  bringing 
into  line,  as  far  as  possible,  the  nomenclatiu^e  employed  in 
this  important  branch  of  engineering. 

5.  The  Sub-Committee  on  Telegraphs  and  Telephones 
(chairman,  Mr.  John  Gavey,  C.B.)  has  drafted  a  standard 
specification  for  wires  used  in  the  construction  of  telegraphs 
and  telephones. 

6.  The  Sub-Committee  on  Cables  (chairman,  Mr.  Robert 
Kaye  Gray)  has  al.so  drafted  standard  lists  of  sizes  of 
cables,  etc.,  and  the  wires  composing  the  same. 

7.  The  Sub-CommittA'e  on  Electric  Tramways  (chairn:an, 
Mr.  A.  P.  Trotter)  is  at  present  engaged  in  dealing  with 
the  standardisation  of  tranmway  poles,  trolleys,  etc. 

Three  other  sub-committees  dealing  with  electrical 
matters  are  in  process  of  formation. 

The  Publications  and  Calculations  Committee  is  responsible 
for  the  supervision  of  the  various  calculations  which  have  to 
be  made  and  for  the  final  revision  of  all  reports  prior  to  publi- 
cation. The  calouations  in  connection  with  standard  beams 
have  already  been  published,  and  those  for  the  other  sections 
will  follow  at  no  very  distant  date. 

From  the  number  of  subjects  being  dealt  with,  and  the  number 
of  committees  actually  at  work,  some  idea  may  be  gathered  of 
the  far  reaching  extent  of  the  committee's  labours,  and  the 
enormous  influence  which  their  findings  must  ultimately  have 
on  the  trade  and  commerce  of  this  country. 

His  Majestry's  Government  have  recognised  the  utility  of 
the  committee's  labours,  and  made  them  a  grant  towards  the 
necessariy  heavy  expenses  incurred  in  carrying  on  a  work  of 
this  nature.  Having  made  their  grant  dependent  upon  the 
amount  subscribed  by  the  industries  interested,  it  is  confidently 
hoped  that  the  leading  firms  in  this  country  will  not  allow  the 
work  of  the  committee  to  be  ciirtailed  for  want  of  financial 
support. 

The  whole  secretarial  work  is  carried  on  by  Mr.  Leslie  S. 
Robert.son.  M. Inst.C.E.,  at  the  offices  of  the  committee,  28, 
Victoria  Street,  S.W. 


A  Kansas  City  firm  of  engineers  has  been  commissioned  to 
prepare  plans  for  a  cantilever  bridge  to  span  the  Straits  of 
Cango,  Nova  Scotia.  The  bridge  is  to  be  160  ft.  longer  than 
the  Forth  Bridge. 
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THE  AUTOMOBILE  SHOW  AT  THE  CRYSTAL 
PALACE. 

A  VISIT  to  the  exliihitiou  just  lield  at  the  Crystal  Palace  is 
a  distinct  indication  of  the  great  advance  which  has  been 
made  within  the  last  twelve  mouths  in  the  design  of  auto- 
motors.  This  is  particularly  noticeable  in  the  type  of 
automobiles  built  for  i)leasure  purposes,  in  which  a  much 
greater  proportion  of  space  is  devoted  to  the  machinery, 
the  driver's  seat  being  set  well  back,  tlie  result  of  which  is 
a  great  improvement  in  appearance. 

The  growing  importance  of  the  motor-vehicle  industry 
in  the  countn'  can  be  best  realised  bv  a  reference  to  the 


loading  position,  it  is  not  the  case  with  heavy  haulage, 
and,  taking  this  part  of  the  show  on  its  own  merits,  it 
would  appear  that  steam  power  for  propulsion  pre- 
dominates. There  are  factors,  however,  to  deal  with  in 
heav}-  transport  that  render  a  far  greater  knowledge  of 
pro.spective  conditions  that  may  be  realised  than  is  the 
case  with  lighter  vehicles,  and  it  is  in  this  matter  that  the 
flexibility  of  the  steam  motor  serves  so  well. 

Messrs.  W.  Tasker  and  Sons  Limited,  Waterloo  Ircjn- 
works,  Andover,  showed  a  single  and  a  compound  engine 
known  as  tlie  "  Little  (iiant."  This  latter  is  designed  .so 
that  live  steam  can  be  l)y-passed  direct  to  the  low-pressure 
cylinder  in  case  of  emergency.    Tlic  i  normal  horse  i)ower 


Fig.  1.--5-T0N  bTEAM  WAGON,  BUILT  BY  MESSRS.3  JESSE' ELLIS  AND  CO.  LTD. 


Board  of  Trade  returns,  and  there  is  every  reason  to  look 
forward  to  a  higher  ratio  of  results  in  the  present  year:  — 

Motor  Cars,  etc. 

Imports,  1902.  Imports,  1903 

Number  of  cars  and  cycles  .3,747  ...  6,133 
Value  of  cars  and  cvcles. . .  £992,229  . . .  £1,713,972 
Value  of  parts  imported  £110,836     ...  £274,466 

Exports,  1902.  Exports,  I'JOS. 

Number  of  cars  and  cycles  415    ...  957 

Value  of  cars  and  cycles. . .  £155,340  ...  £285,662 
Value  of  parts  exported. . .    £16,803    ...  £58,363 

A  marked  feature  in  this  year's  show  is  the  large  increase 
in  the  number  of  all-British  firms  exhibiting,  and  from 
the  high-class  collection  of  their  goods  it  will  be  surprising 
if  the  import  trade  can  hold  its  head  above  water  after 
this  year. 

The  ground  space  api)lied  for  and  occupied  has  been  so 
nmch  in  excess  of  the  expectation  of  the  promoters  that  it 
was  unfortunately  found  necessary  to  banish  the  exhibition 
of  heavy  vehicles  and  marine  section  to  the  lower  floor  of  the 
Palace,  a  condition  which  naturally  caused  a  considerable 
amomit  of  dissatisfaction. 

Although  it  is  now  beyond  question  that  for  light  transit 
and  general   purposes  the     petrol "  motor  has  taken  a 


size  gives  from  20  to  24  brake  horse  powei",  and  the  general 
design  is  compact  and  neat. 

Messrs.  Jesse  Ellis  and  Company  Limited,  Invicta  Works, 
Maidstone,  Kent,  sent  for  exhibition  a  steam  combined 
sanitary  tip  wagon,  to  tip  by  steam  power  instead  of  by 
manual  labour.  It  is  arranged  that  it  can  be  quickly 
adapted  for  watering  roads,  besides  being  fitted  with  a  tank 
to  contain  oOO-  to  800  gallons. 

There  was  also  a  4  ton  commercial  steam  motor  wagon, 
a  somewhat  new  design,  fitted  witli  Stevens'  spring- 
arrangement. 

The  illustration,  fig.  1,  shows  a  5  ton  steam  wagon 
supj)lied  to  a  brewery. 

Messrs.  Ellis  now  manufacture  the  '"  Ellis-Balmforth " 
patent  fire-tube  boiler  for  niotoi'  purposes,  the  chief 
features  of  which  are  its  simplicity  of  construction  and 
ease  in  getting  at  the  internal  parts. 

Messrs.  Wallis  and  Steevens  Limited,  North  Hants  Iron- 
works, Basingstoke.  This  firm  had  on  view  their  "Wallis" 
patent  independent  steam  motor,  especially  adapted  for 
all  classes  of  haulage  purposes  :  also  a  ti'ailer,  with  ]iatent 
steering  arrangement.  Great  difficulty  is  usually  found  in 
employing  small  traction  engines  with  trailer  if  tlie  lattei' 
has  to  be  backed  up  a  yard.  This  is  sometimes  accom- 
plished by  connecting  the  engine  to  trailer  by  a  rigid  pole 
or  bar ;  but  then  the  engine  has  to  be  in  correct  alignment 
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with  trailei-,  or  the  latter  will  simply  swerve.  In  order 

to   meet  this  difficulty  and  enable  the  enghie  to  back 

tlic  trailer  round  a  curve,  Messrs.   Wallis   and  Steevens 

have    (lesijrned    a    device,    whereby   the   front  steering 

wlieels    of    tlie    trailer    may    be    reversed    as  required 


use  when  the  eugiiie  is  standing.  Another  important 
feature  just  introduced  by  Mr.  Wallis  is  an  improvement 
whereby  live  steam  can  be  admitted  to  tlie  cylinder  of  llie 
steam  engine,  in  which  an  early  cut-off  is  provided.  The 
super])0sed  steam  chest  is  in  connection  with  the  main  (djc 


during  backing.  It  comprises  a  transverse  shaft,  which, 
when  rotated  l)y  a  hand  wheel  at  the  side,  acts,  tlirough 
suitable  gearing,  to  tvu-n  tlie  forecarriage  or  turntable  of 
trailer  to  the  angle  required.  Messrs  Wallis  and  Steevens 
Limited  have  introduced  a  patent  arrangement  for  closing 
a  damper  over  the  ends  of  fire  tubes  in  the  smoke  box,  for 


througli  two  ojieniugs,  and  the  motion  of  the  valve 
is  arranged  sucli  that  steam  can  pass  direct  to  the  cylinder 
after  the  main  slide  has  cut  off  the  steam  supply. 

Messrs.  T.  Coulthard  and  Company  Limited,  Preston, 
Lancashire,  the  well-known  firm  in  the  heavy  motor 
industry,  showed  a  steam  road  vehicle  which  has  covered 
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18,000  miles  on  road,  a  unique  performance.  Their  latest 
type  of  steam  veliicle  has  a  water-tank  capacity  for  12  to  15 
miles,  with  a  carrying  capacity  of  4  to  5  tons. 

The  motor  vans  shown  by  the  Straker  Steam  Vehicle 
Company  Limited,  9,  Bush  Lane,  Cannon  Street,  E.C.,  was 
an  attractive  collection.    It  consisted  of  a  5  ton  chassis, 


Fig.  3.— The  Bristol  Carriage  and  Wagon  Co.'s  (Ltd.)  Standard  'i-tou  Steam  Wagon. 

1901:  model,  and  a  5  ton  standard  wagon,  with  hinged 
drop-sided  body;  this  motor  will  haul  also  a  trailer  to 
cany  2  tons ;  a  5  ton  Colonial  wagon ;  a  20  passenger 
omnibus,  with  wheels  fitted  with  steel  tyres ;  a  ii.ew  model 
of  a  2  ton  chassis  for  wagon  to  run  at  10  miles  per  hour; 
a  2  ton  standard  delivery  van,  capable  also  of  liauling  an 
additional  ton ;  a   12  passengei-  onmilnis ;    and  a  5  ton 


15  liorse  power,  and  a  couple  of  single  cylinders  of  8  horse 
power.  The  motors  were  of  high-class  manufacture,  fitted 
with  phosphor  bronze  bearings  thi-oughout,  with  adjustable 
caps,  the  crankshaft  being  from  a  solid  steel  forging. 

The  Bristol  Wagon  and  Carriage  Works  Company  Limited, 
Lawrence  Hill,  Bristol,  had  on  show  a  4  ton  steam  trolley, 
fitted  with  a  horizontal  two-cylinder  compound  engine, 
the  working  parts  being  enclosed  in  an  oil-tight  case.  Tlie 
boiler  is  a  water-tube  one,  having  a  working  pressure  of 
200  lb.  per  square  inch.  The  leading  dimensions  are : 
Length  over  all,  17  ft.  9  in. ;  width  over  all,  6  ft.  6  in. ; 
pLatform,  12  ft.  by  6ft.;  water-tank  capacity,  120  gallons; 
carrying  load,  i  tons.  The  hind  wheels  are  3  ft.  1  in. 
diameter,  with  7  in.  tyres,  and  tlie  fore  wheels  2  ft.  4  J  in. 
diameter,  with  a  width  of  5  in.  tyre. 

Tlie  Cadogan  Garage  and  Motor  Company  Limited,  102, 
Sydney  Street,  King's  Road,  Clielsea,  S.W.,  showed  one  of 
their  lurries  of  5  tons  capacity,  fig.  4,  capable  of  drawing  a 
trailer  with  an  additional  3  tons.  This  van  is  16  ft.  by  6  ft. 
wide,  with  a  wheel  base  of  9  ft.  by  5  ft.  6  in.,  allowing  of  a 
platform  lift.  6  in.  by  6  ft.  The  van  is  21  tons.  The 
engine  is  of  the  well-known  Gordon-Brille  type,  having  two 
cylinders  and  four  pistons,  and  develops  34  brake  horse 
power.  It  is  fitted  with  four  speeds  and  a  reverse,  and  can 
maintain  an  average  of  10  miles  per  hour  on  a  good  road. 
The  fuel  used  is  petrol  of  74  density,  and  the  makers  state 
that  the  gallon  will  sufiice  to  take  a  5  ton  load  five  miles. 

Messrs.  S.  S.  Hindley  and  Sons,  11,  Queen  A'^ictoria 
Sti'eet,  London,  E.C.,  and  works  at  Bourton,  Dorset, 
exhibited  their  standard  5  ton  steam  Imry.  The  engine 
lias  compound  cylinders  with  extra  long  bearings,  and  the 
reversing  gear  running  in  an  oil  bath.  Steam  is  fed  from 
a  vertical  type  fire-tube  boiler  constructed  for  a  woi'king 
pressure  of  225  lb.  per  square  inch.  The  fuel  required  is 
about  one  ton  per  week  when  workmg  an  average  of 


Fia.  4.— 5-TON  PETROL  WAGON,  BUILT  BY  MESSRS.  THE  CADOGAN  GARAGE  AND  MOTOR  CAR  CO.  LTD. 


standard  boiler,  1904  pattern,  being  their  last  year's  type, 
with  recent  impi-ovements  in  details.  j 

The  illustration,  fig.  2,  is  a  view  of  a  5  ton  market  j 
gardener's  wagon,  and  shows  tlie  general  arrangement  of 
the  machinery  in  the  standard  type. 

The  Thornycroft  Steam  Wagon  Company  Limited, 
Homefield  Depot,  Hogarth  Lane,  Chiswick,  W.,  were 
represented  by  a  4  ton  tip  wagon  and  a  4  ton  steam  dray. 
These  were  both  of  their  well-known  standard  pattern. 

The  Standard  Motor  Company,  Much  Park  Street,  j 
Coventry,  showed  a  two-cylinder  motor  developing  12  to 


50  miles  per  day.  The  water  tank  holds  180  gallons, 
sufficient  for  a  journey  of  15  to  20  miles. 

(To  be  continued. )^ 


The  Aluminium  Industry. — In  consequence  of  tlie  great 
increase  in  the  demand  for  ahiminium  the  British  Aluminium 
Company  Limited  have  again  found  it  necessary  to  increase  the 
capacity  of  output  of  tlieir  Foyers  works  by  tlie  erection  of  two 
more  series  of  aluminium  furnaces. 


March  4,  1904] 


THE    PRACTICAL  ENGINEER. 


263 


ELECTRIC    POWER    IN  WORKSHOPS* 


It  used  to  be  ciustomary,  in  presenting  a  paper  on  this  subject, 
to  compare  the  various  methods  of  shop  driving  and  power  distri- 
bution, but  lately  this  has  becoma  unjiecessary,  as  the  former 
opponents  have  themselves  become  converted  to  electric  driving. 
At  present  all  the  large  shipbuilding  works  which  were  formerly 
driven  by  ropes  or  belts  have  been,  or  are  being,  electrically 
equipped. 

There  seems  to  be  only  one  case  in  which  rope  or  belt  driving 
of  shops  can  be  at  all  justified,  and  that  is  where  a  small  engine 
is  installed  to  drive  small  compact  woiks  and  where  the  lighting 
is  other  than  electric.  In  this  case,  on  account  of  its  low  first 
cost  and  the  small  attendance  required,  the  annual  cost  might 
work  out  much  the  same  as  for  electric  driving.  If  an  electric 
lighting  plant  is  installed,  however,  it  will  certainly  be  more 
economical  to  have  all  the  plant  electrically  driven,  as  the  same 
attendants  that  are  required  for  the  lighting  will  be  able  to  run 
the  combined  plant. 

1==!.  f — '  i  ^hJ     V  *i 
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Fio.  1.— Ferry  Works  System  of  Distribution. 

With  regard  to  the  saving  due  to  electric  driving,  Mr. 
Williamson,  in  his  paper  read  before  the  Institution  of  Electrical 
Engineers,  states,  "  that  at  the  Barrow  works  of  Vickcrs,  Sons, 
and  Maxim  Limited  an  extension  of  the  shipyard,  approxi- 
mately equal  to  50  per  cent  increase  in  the  power  taken,  marched 
hand  in  hand  with  the  conversion  to  motor  driving.  Also 
electric  lighting  had  been  largely  extended.  The  actual  result 
was  a  saving  of  half  the  coal  bill,  with  an  increase  of  over 
50  per  cent  in  output."  This  only  represents  part  of  the  saving, 
as  there  will  be  fewer  stokers  required,  partially  due  to  the 
smaller  amount  of  coal  required  and  partially  due  to  the  boilers 
being  grouped  in  the  power  station  and  only  those  kept  under 
steam  which  are  required  by  the  load  in  the  station.  Supposing 
that  it  has  been  decided  to  install  electric  plant,  the  question  of 
the  most  suitable  system  comes  up.  The  choice  will  depend 
greatly  on  the  size  of  the  works  and  the  nature  of  the  work 
turned  out.  Thus  the  advisability  of  installing  a  storage  battery 
will  depend  on  whether  a  night  shift  is  run  or  not.  In  large 
steel  works  where  the  night  and  day  loads  are  approximately 
eqxial,  and  where  the  fluctuations  in  the  load  are  comparatively 
small,  in  comparison  with  the  total  output,  a  battery  probably 
would  not  pay  for  its  capital  and  maintenance  charges.  The 
following  points  should  be  taken  into  consideration  in  planning 
the  equipment:  — 

(ffl)  Lighting. 

1.  It  should  be  pqssible  to  switch  off  individual  lamps,  either 
arc  or  incandesce  nt,  if  they  are  not  in  use. 

2.  Arc  lighting  should  be  carried  out  vrith  continuous  current 
lamps,  no  matter  whether  the  main  supply  is  continuous  or 
alternating. 

3.  It  should  be  possible  to  run  the  lighting  load  in  parallel 
with  the  power  load  so  d&  to  keep  the  generators  as  near  full 
load  as  possible. 

(ft)  Power  and  General. 

1.  To  fulfil  a  (3)  it  will  be  necessary  for  the  motors  to  start 
under  load  without  excessive  current. 

2.  The  motors,  starting  switches,  etc.,  should  be  as  simple  as 
is  consistent  with  proper  operation. 

3.  It  should  be  possible,  if  necessary,  to  vary  the  speed  of 
motors  without  much  extra  cost. 

4.  If  a  gfreat  amount  of  arc  welding  is  done,  a  supply  of 
continuous  current  at  or  near  100  volts  will  be  necessary. 

5.  If  the  Tliompson  system  of  welding  is  to  be  used,  a  general 
supply  of  alternating  current  will  save  the  cost  of  a  converter. 

Now,  a  continuous  current  supply  at  110  volts  (with  a  battery 
and  booster  if  the  load  is  a  very  varying  one)  would  fulfil  nearly 
all  the  above  conditions,  and  for  works  where  the  shops  are 
small  and  the  distance  of  distribution  is  limited,  this  will 
probably  be  the  best  system  to  adopt,  as  it  permits  of  burning 
single  enclosed  arc  lamps  off  the  mains;  the  arc  lamps  can  then 
be  run  according  to  the  lighting  required  and  not  to  the  number 
of  lamps  that  must  be  run  in  series.    This  system  is  of  more 


*  P.aper  read  before  the"  Rugby  Engineering  Society,  by  Mr.  .1.  T.  Irwin,  on 
18th  Febiwy.'.igOi, 


general  application  than  is  generally  supposed,  as,  although 
the  amount  of  copper  required  is  large,  yet  if  base  copper  strip 
is  used,  the  interest  and  depreciation  items  in  the  annual  cost 
may  be  fairly  low,  as  copper  is  a  very  safe  investment.  If, 
however,  the  works  are  very  large  or  scattered,  a  higher  voltage 
must  be  adopted,  and  a  polyphase  system  of  supply  considered. 

If  220  volt  C.C.  is  used  it  means  that  two  enclosed  lamps 
will  always  have  to  be  run  in  series  across  the  mains,  even  when 
only  one  lamp  is  required,  and  this  in  some  shops  might  make 
a  considerable  difference  in  the  cost  of  lighting.  If  the  case 
requires  a  higher  voltage  than  220,  it  means  that  the  wcrks  will 
be  fairly  large  ones,  and  here  the  alternating  current  system 
rivals  the  continuous  current.  When  the  Niclausse  boiler 
works  of  Messrs.  Willans  and  Robinson  were  being  planned 
the  question  of  the  adoption  of  alternating  or  continuous  cun-ent 
came  up.  In  some  respects  the  alternating  cui-rent  can  claim 
superiority  for  works  of  this  kind. 

In  the  first  plrce,  the  load  is  principally  made  up  of  motors 
driving  shafting,  pneumatic  hammers,  hot  and  cold  saws,  rolling 
mills,  and  machines  which  run  at  constant  speed,  and  therefore 
suitable  for  drivng  by  means  of  induction  motors.  In  the  second 
place,  motors  in  works  of  this  description  are  generally  subjected 
to  more  severe  usage  than  where  they  are  installed  in  machine 
shops,  and  it  is  theiefore  an  advantage  to  dispense  with  commu- 
tators if  possible.  But  although  a  consideration  of  the  motor 
driving  alone  might  lead  to  the  installation  of  alternating 
current,  other  considerations,  and  among  them  that  of  cost, 
weighed  in  favour  of  a  continuous  current  supply.  The  system 
-finally  adopted  was  that  shown  in  tig.  1. 

The  main  supply  is  at  410  volts  from  three  shunt  wound 
generators,  two  of  which  are  220  K.W.  machines,  and  one  a 
90  K.W.  machine.  Working  in  parallel  with  the  generators, 
and  in  conjunction  with  a  Highfield  automatic  reversible  booster, 
is  a  battery  of  197  E.P.S.  cells.  The  cells  arc  able  to  give  a 
discharge  of  125  amperes  for  three  hours.  Instead  of  installing 
the  ordinary  three-wire  system,  where  there  is  equal  voltage 
on  each  side  of  the  middle  wire,  a  balancer  is  installed  to  give 
at  the  machine  three  times  the  voltage  on  the  one  side  to  that 
on  the  other. 

This  machine  has  two  windings  and  two  commutators  on  the 
same  armature  core,  and  gives  308  volts  on  one  side  and  about 
102  volts  on  the  other.  As  the  function  of  the  machine  is  not 
to  balance  so  much  (there  being  very  little  load  on  the  300  volt 
circuit)  as  to  give  a  supply  at  100  volts,  it  is  referred  to  as  a 
rotary  transformer. 

Since  no  regulation  of  the  voltage  can  be  obtained  by  altering 
the  field  strength,  the  voltage  is  kept  constant,  on  the  100  volt 
circuit,  by  varying  the  main  voltage. 

The  reason  for  this  division  is,  in  the  first  place,  to  supply 
current  at  100  volts  for  arc  welding;  se<?ondly,  to  allow  of  single 
arc  lamps  being  run  where  two  lamps  would  not  be  necessary; 
and  thirdly,  to  allow,  where  required,  of  a  large  range  of  speed, 
as  for  instance  on  coring  machines.  Thus,  by  keeping  the 
field  of  the  motor  across  the  400  volt  circuit,  and  by  putting  the 


Fia.  2. 


armature  successively  across  the  100,  300,  and  400  volt  circuit, 
the  speed  will  vary  in  the  ratio  of  1:3:4.  Intermediate 
speeds  can  be  obtained  by  field  regulation  if  necessary.  It  will 
be  seen  that  the  above  offers  a  very  wide  range  of  speed  on  the 
machine  without  complication  or  expense.  The  main  arc  light- 
ing is  carried  out  from  the  400  volt  circuit,  partly  by  enclosed 
lamps  and  partly  by  open  type  lamps,  according  to  the  require- 
ments of  the  shop.  The  enclosed  lamps  are  run  four  in  series 
and  the  open  type  lamps  eight  in  series.  All  these  lamps  are 
provided  with  external  automatic  cut-outs  and  substitutional 
resistances.  Of  course  single  enclosed  arc  lamps  can  be  run 
off  the  100  volt  circuit,  and  this  is  very  convenient  for  photo 
printing,  where  each  lamp  can  be  svritclied  on  and  off  as  required. 
One  of  the  problems  to  be  solved  was  that  of  driving  the  rolling 
mill  and  the  tube  draw  benches  by  means  of  a  motor,  without 
disturbing  the  arc  lamps  running  off  the  same  set  of  mains. 
The  motor  is  of  275  B.H.P.,  the  armature  being  interchangeable 
with  those  of  the  generators  in  the  power  station.  Tlie  speed 
is  also  the  same  as  the  generators,  viz.,  360  revolutions  per 
minute. 


264 


[March  4,  1904 


The  Miiaugi-inoiit  of  driving,  wliich  has  proved  satisfactoi-y, 
is  as  follows;  The  motor  is  eonipound  wound  and  drives,  bj' 
means  of  ropes,  an  8  in.  diameter  shaft,  to  which  the  mill'and 
draw  l)enches  are  coupled.  The  rope  pi;lley  on  tlic  shafting  is 
about  15  tons  wcig-ht.  AVhen  the  load  comes  on  the  motor, 
due  either  to  the  passing:  "f  -i  billet  through  the  mill  or  to  the 
drawing  of  a  tube,  or  to  both,  the  speed  of  the  inotor  drops  and 
the  rope  pulley  acts  as  a  flywheel,  giving  out  energy.  When 
the  load  comes  off,  the  motor  takes  some  time  to  accelerate  the 
flywheel  up  to  the  norn.al  speed  again.  It  is  rather  interesting 
to  watch  the  auiineter  needle  on  this  motor,  to  see  the  amperes 
gradually  rise,  and  then,  when  the  load  has  gone  off  the  mill, 
to  see  them  gradually  fall.  Tliis,  in  conjunction  with  the 
battery  an  i  the  aritomatic  booster,  has  rci;dered  possible  the 
running  of  the  lighting  circuit  in  parallel  with  the  motor  circuit. 
The  following  is  a  list  of  so  nc  of  the  motors  in  rse  and  the  duty 
to  which  they  are  put:  — 

Table  A. 

Motor.         Speed  per  miii.  Duty. 

One  275  B.H.P   360-300    Already  referred  to. 

Two  60  B.H.P   500    Driving  fire  pumps  and  for  deliver- 

ing water  for  general  use. 

One  60  B.H.P   500    Hot  .saw. 

Three  15  IlH.l'   500    Shafting,  mortar  mill,  &c. 

Thirteen  10  B.H.R...      500    Cold     saws,     shafting,  planing 

machine,  pneumatic  hanmiers, 
etc. 

Ten  5  B.H.P   1000    >Iachhie  tools,  chiefly. 

'  In  addition  to  the  above  there  are  a  number  of  smaller  sizes 
for  special  work.  Two  motors  are  of  special  interest.  They  are 
vertical  spindle  motors  driving  centrifugal  pumps  by  means 
of  vertical  shafts  and  pump  from  the  river  Dee,  at  low  water, 
into  a  large  storage  reservoir.  The  pumps  always  work  drowned, 
so  that  there  is  no  trouble  with  suction.  The  motor  armature 
is  supported  by  means  of  a  ball  bearing  at  the  bottom,  there 
being  an  ordinary  bearing  at  the  top  to  keep  the  armature 
central.  The  shaft  of  the  motor  and  shaft  of  the  pump  are  not 
rigidly  connected,  but  are  coupled  by  means  of  a  sliding'  coupling 
which  allows  each  part  to  be  supported  by  its  r.wn  bearing. 

The  larger  cranes  are  worked  by  three  motors,  one  niotor  for 
each  motion.  The  current  is  supplied  to  these  cranes  at  400 
volts.  The  small  single  motor  cranes  were  put  Km  the  100  volt 
circuit,  chiefly  on  account  of  the  small  head  room,  but  experience 
points  to  the  desirability  of  having  all  the  cranes  on  the  400 
volt  circuit.  The  two  fire  pump  motoi's  drive  through  speed 
gearing,  the  pinion  being  of  raw  hide,  two  three-throw  pumps, 
capable  of  delivering  about  10,000  gallons  per  hour  against  a 
pressure  of  801b.  per  square  inch.  These  motors  are  situated 
at  the  storage  reservoir  above  referred  to,  but  they  are  arranged 
so  that  they  can  be  started  from  the  power  house  about  230  yards 
away.  The  comparatively  slow  speed  of  the  10  B.H.P  motors 
is  due  to  their  being  used  chiefly  to  drive  cold  saws  where  a  slow 
speed  or  a  large  reduction  is  necessary. 

As  an  alternative  to  the  above  scheme,  an  alternating  current 
three-phase  system  might  have  been  adopted  for  the  main  sujoply, 
with,  say,  40O  volts  between  the  phases,  to  get  the  same  economy 
of  copper  (allowing  for  a  power  factor  of  about  '85  with  induction 
motors)  as  with  continuous  current.  In  this  case  it  would  not 
be  possible  to  use  double  current  gener  itors  giving  a  continuous 
and  alternating  current  supply,  as  the  voltage  on  the  C.C.  side 
would  be  about  650.  which  would  be  much  too  high  to  be  safe 
in  works,  besides  being  extremely  awkward  in  involving  the 
running  of  a  large  number  of  lamps  in  series. 

Such  a  scheme  is  shown  in  fig.  2.  Of  course  the  difficulty 
could  be  got  over  by  using  a  motor  generator  to  supply  con- 
tinuous current,  say  at  400  volts,  for  the  main  arc  lighting. 
The  incandescent  lighting  could  be  carried  out  between  any  of 
the  three  phases  and  a  neutral  wire  which  would  give  230  volts. 
In  boiler  works,  however,  the  lighting  is  chiefly  done  by  incams 
of  arc  lamps,  comparatively  little  incandescent  being  used,  so 
that  a  comparatively  large  motor  generator,  or  rotary  converter, 
would  have  to  be  installed,  or  a  C.C.  generator  put  down,  which 
would  have  to  run  for  long  periods  at  light  loads. 

In  addition  to  this,  no  method  of  compounding  alternators 
has  come  into  extended  use,  in  England  at  anyrate;  and  as  a 
battery  and  automatic  booster  cannot  be  used,  there  is  more 
likely  to  be  variations  in  the  voltage  with  sudden  variations 
of  load. 

.Vlthougli  there  is  no  "  best"  system  of  driving  machine  tools, 
each  case  having  to  be  considered  on  its  own  merits,  yet  there 
are  certain  broad  principles  to  guide  one.  Small  machine  tools 
should  be  grouped,  if  possible,  and  driven  by  one  motor.  This 
saves  in  first  cost,  and  probably  in  maintenance,  as  small  motors 
generally  give  more  trouble  than  large  ones,  it  being  so  very 
easy  to  over-loiad  a  small  niotor.  Large  machines,  which  are 
likely  to  have  to  run  on  overtime  or  all  night,  should  certainly 
be  driven  by  separate  motors,  so  as  to  save  the  expense  of 
running  a  whole  line  of  shafting  for  one  machine.  Machines, 
such  as  planers  and  large  slottera,  which  reverse  quickly,  should 


be  driven  by  compound-wound  motors  fitted  witii  a  flywheel. 
This  will  reduce  the  maximum  power  taken  by  the  motor  and 
also  permit    of  a  smaller  one  being  used. 

Modern  crane  practice  points  to  the  use  of  three  or  more, 
series  wound  motors  for  working  the  various  motions.  The 
price  of  this  type  is  gradually  getting  lower,  due  to  the  use  of 
standard  patterns  of  motors  and  crabs,  so  that  it  may  shortly 
be  expected  to  come  near  the  price  of  a  single  motor  crane. 
All  the  new  cranes  at  Victoria  Works,  Eugby,  and  Feriy  Works, 
Flintshire,  are  of  the  multi-motor  type,  and  have  proved  very 
reliable.  The  electrical  equipment  of  Victoria  Works  is  mainly 
at  220  volts,  although  at  the  first  the  supply  was  at  110  volts. 
Here  also  the  generators  are  shunt  machines,  run  in  parallel 
with  a  Pritcliett's  and  Gold's  battery,  able  to  give  a  discharge 
of  330  amperes  for  three  hours.  The  regulation  is  by  means 
of  a  Highfield  automatic  booster. 

The  figures  given  in  the  accompanying  Table  B  -show  the 
power  taken  on  a  line  of  shafting,  first  when  fitted  with  cast- 
iron  swivelling  bearings  14;^  in.  long,  and  secondly  when  fitted 
with  patent  roller  bearings  16'}  in.  long,  so  constructed  as  to 
allow  of  a  certain  amount  of  elasticity.  The  shafting  is  124  ft. 
long,  3j  in.  diameter,  and  suppoi  ted  by  13  bearings  in  each  case. 
The  shafting  drives  25  machines  (lathes  and  boring  mills  chiefly) , 
and  is  driven  by  a  15  15. H. P.  motor  through  chain  gearing. 

Table  B. 


Plain  bearing— 

Roller  bearing — 

Starting 
B.H.P. 

Ruoiiiiig 

B.H  r. 

Starting 
B.H.P. 

Running 
B.H.P. 

Kemarks. 

14 

1-9 

10 

1-2 

Runuiug  shafting  alone. 

20 

6-8 

15 

5-5 

Shafting  and  counter  shafts. 

From  the  abov?  it  will  be  seen  that  there  is  a  distinct  gain 
in  using  roller  bearings;  the  starting  current  required  is  much 
less  and  also  the  friction  load,  which  is  more  important.  The 
author  desires  to  e.xpre.-js  his  thanks  to  Messrs.  Willans  and 
Robinson  Limited,  for  permission  to  publish  the  particulars 
given  in  this  paper,  and  to  Mr.  F.  W.  Cooke  for  particulars 
of  the  shafting  given  in  Table  B. 


TRADE  NOTES. 


The  N.S.  Electric  Storage  Company  Limited,  Horton  Kirby, 
Kent,  send  illustrated  sheets  of  their  secondary  batteries,  which 
are  the  invention  of  Mr.  Hiblet.  These  are  particularly  adapted 
for  use  in  the  motor  industry,  and  are  equally  suitable  for  work- 
ing X-ray  and  similar  apparatus. 

The  Frictionless  EIngine  Packing  Company  Limited,  Heudham 
Vale  Works,  Harpiirliey,  Manchester,  have  recently  placed  on 
the  market  a  new  patent  fibrous  belt,  the  chief  feature  of 
which  is  a  pile  on  the  running  surface.  This  pile  increases 
the  grip  and  at  the  same  time  prevents  cracking  and  the 
wearing  away  of  the  stitching,  etc.,  on  the  belt  surface.  The 
pile  ica-n  be  applied  to  any  kind  of  belting,  solid  woven  or  ply 
on  ply.  The  firm  are  fitting  this  pile  surface  on  their  well- 
known  "  Roko  "  edge  belting,  this  greatly  increasing  its  life, 
and  it  can  be  applied  to  the  edges  to  prevent  the  abrasion  of 
the  forks. 

Percy  Pitman,  Bosbury,  Ledbury,  Herefordshire,  sends 
illustrated  card  of  his  "PeJton;"  water  'wheels.  These  he 
guarantees  to  give  a  speed  regulation  within  3  per  cent  during 
instantaneous  change  from  full  load  to  part  or  no  load.  The 
"  Hector  "  water  motor  is  a  specialty. 

Messes.  H  urace  P.  Marshall  and  Company,  foundry 
engineers,  Leeds,  send  us  their  circular  of  labour-saving 
machines.  These  consist  of  pneumatic  hammers,  sand  rammers, 
hand-press  pneumatic  moulding  macliines,  plate  moulding, 
and  core  making  machines,  pneumatic  screen  shakers,  and  the 
'■  Acme "  Roots'  blower,  etc.  The  firm  also  make  the  rapid 
economic  cupola,  which  embodies  all  the  best  principles  in 
modern  foundry  practice. 

We  would  call  attention  to  the  large  stock  of  electric  and 
other  novelties  held  by  Messrs.  Archibald  J.  Wright  Limited, 
Islington  Electrical  Works,  218,  Upper  Street,  London,  N. 
These  consist  of,  among'st  other  things,  medical  coils,  electi-ic 
railways,  electric  flash  lamps,  scarf  pins,  model  motors,  etc. 
Those  in  need  of  such  goods  .should  give  the  firm  a  trial. 


Owing  to  the  progress  made  in  the  electrification  of  part  of 
the  North-Eastern  Railway  system  experimental  trains  are  now 
being  run.  The  date  of  running  for  passenger  service  is  not 
yet  settled. 
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SYSTEMS   OF   HEATING   IN    MILLS  AND 
WORKSHOPS. 

The  lieatiiig  of  preiuises  is  a  subject  iu  wliicli  employers 
who  are  proprietors  of  mills  or  workshops,  as  well  as 
euoineers  employed  by  the  same,  are  both  interested. 
Doubtless  we  shall  agree  that  the  engineer  is  expected 
to  possess  an  intelligent  idea  of  the  various  heating  methods 
in  vogue,  the  merits  of  the  same,  and  thus  be  enabled  to 
advise  in  cases  of  additions,  alterations,  etc.  It  is  quite 
unnecessary  to  dilate  at  any  length  upon  the  importance  of 
iiaving  an  efficient  heating  system. 

Many  are  well  aware  that  in  textile  works  a  cold,  damp 
atmosphere  is  fatal  to  the  production  of  good  work,  and 
in  iron  aiid  similar  works  the  cold  acts  so  detrimentally 
upon  the  workmen  as  to  appreciably  decrease  the  output. 
It  is  not,  then,  nrerely  from  humanitarian  motives,  but 
for  commercial  reasons,  that  this  subject  should  receive  its 
due  meed  of  attention. 

A  glance  at  the  coal  bill,  and  a  comparison  between  the 
six  winter  and  six  summer  months,  give  at  least  a  rough 
idea  of  tlie  cost  of  heating  the  works  during  the  cold  season. 
At  a  textile  works  known  to  the  writer,  steam  was  in  the 
rooms  for  practically  1,000  hours  during  the  six  winter 
months  for  niylit  lieating  only. 


In  sheds  with  "  bay  "  roof  (half  glass)  more  lieating  sur- 
face should  be  allowed.  The  writer  has  found  in  practice 
that  in  a  shed  of  the  above  description,  with  heating  sur- 
face one  square  foot  per  350  feet  of  air  space,  the 
teuqierature  could  be  raised  from  4G  deg.  to  52  deg.  Fah. 
in  one  hour,  with  outside  temperature  at  '34  deg.  Fah.  In 
this  case  the  pipes  were  overhead,  and  the  pressure  140  Uj. 
The  system  employed  was  the  drain-trap  one  (with  am])le 
drainage  capacity),  and  tlie  steam  valve  tf)  lieating  range 
was  opened  wide. 

We  know  that  a  shed  with  glass  roof  will  require  much 
moi'e  heating  surface  than  a  I'oom  of  similar  dimensions 
with  floors  above  it.  The  situation,  also — whether  exposed 
or  otherwise — -and  also  the  materials  of  which  the  walls 
are  composed,  and  their  thickness  also,  play  their  parts,  and 
demand  recognition  in  considering  this  matter. 

A  square  yard  of  window  glass  will  lose  about  four  times 
more  heat  than  a  16  in.  brick  wall  of  similar  area.  A 
skylight  roof  will  pass  also  from  nine  to  ten  times  the 
amount  of  heat  lost  by  an  ordinary  planked-over  ceiling. 

A  rough  rule  followed  in  eveiy-day  practice  is  to  allow 
1  ft.  of  radiating  surface  to  each  10  ft.  of  Avindow  glass,  or 
1  ft.  to  each  100' ft.  of  Avail  area. 

This  is  for  live-steam  heating  and  with  plain  tubes.  Tlie 
"Row"  tube,  which,  as  is  well  known,  is  of  the  indented 


Fio.  1.— HEATING  ARRANGEMENTS  BY  THE  AUTOMATIC  STEAM   HEATING   CO.  LIMITED. 


In  writing  this  article,  three  things  are  aimed  at :  (1) 
To  suggest'  a  few  practical  hints  in  respect  to  steam  heat- 
ing ;  (2)  to  enumerate  and  describe  at  least  the  leading- 
systems  known  ;  (3)  to  indicate  lines  which  are  likely  to 
become  common  in  the  future. 

We  will  take  it  for  granted  that  in  both  mills  and  work- 
shops at  least  one  steam  boiler  is  installed,  and  from  this 
siHU'ce  steam  will  be  taken  for  heating  purposes. 

The  amount  of  heating  surface  required  in  any  given 
room  is  governed,  of  course,  by  its  requirements,  remember- 
ing that  pei'sonal  comfort  is  not  always  tlie  sole  end  aimed 
at. 

In  cotton  spinning  factories,  for  instance,  a  high 
temperature  is  desired  on  account  of  the  nature  of  the  work 
being  performed — a  temperature  certainly  above  that 
necessary  for  the  comfort  of  the  operatives. 

In  worsted  mills  the  commercial  desideratum  and  the 
personal  one  may  well  be  said  to  be  in  agreement  with  a 
temperature  of  65  deg.  Fah. 

In  engineering  works  an  atmosphere  at  60  deg,.  Fah.  is 
one  commensurate  with  comfort,  and  cannot  well  be 
improved  upon.  For  live-steam  heating  the  writer  has 
found  that  one  square  foot  of  heating  surface  per  350  cubic 
feet  of  air  space  gives  good  results  in  ordinary  workrooms. 


type,  claims  to  be  twice  as  efficient  as  the  plain  tube  as 
a  heating  medium.  By  this  we  mean  that  in  two  such 
tubes  of  equal  length  and  diameter  the  one  indented  will 
condense  twice  the  amount  of  steam  as  the  plain  one,  and 
will  therefore  heat  twice  as  much  air. 

The  proper  position  for  a  steam  jaipe  to  be  placed  is  on 
or  near  the  floor,  and  is  to  be  preferred  to  the  common 
method  of  suspending  them  about  6  ft.  above  floor  level. 
The  truth  of  this  remark  may  be  proved  by  anyone  who 
(with  machinery  standing)  will  test  the  temperature  at  a 
point,  say,  4  ft.  above  the  steam  pipe,  and  the  same  num- 
l;er  of  feet  below,  at  any  time  when  the  steam  is  passing- 
through,  when  a  difference  of  several  degrees  will  be  found 
to  exist. 

The  remarks  here  apply  more  particularly  to  a  shed  than 
to  the  different  floors  of  a  mill  of  sevei-al  storeys,  for  the 
warmed  air,  rising  to  the  ceiling,  in  the  latter  case  loses 
but  a  small  portion  of  its  heat  at  or  against  the  ceiling,  and, 
falling  by  convection,  causes  a  wider  diffusion  of  tlie 
warmed  air  than  in  the  case  of  the  shed,  where  it  is  dissi- 
pated through  tlie  glass  to  the  outer  air. 

Air,  as  we  are  all  aware,  is  a  ver}'  bad  conductor  of  heat, 
and  that  being  so,  the  air  is  warmed  but  very  slowly  in  a 
downward  direction,  where  the  machinery  is  fixed.  Tlie 
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author  lias  had  it  authoritatively  stated  that  in  a  500  was  arrived  at  with  same  steam  foiisumj)tion  as  when  the 
indicated  horse  power  spinning  plant  the  difference    in    '    pipes  were  placed  overhead. 

power  required  at  starting  time  in  the  morning  between  Pipes  placed  upon  the  floor  are  doubtless  something  of 


floor  and  overhead  pipes  is  equal  to  30  indicated  horse 
power,  or  more.  This  statement  is  based  upon  actual 
working  test« ;   but  we  are  unable  to  say  if  this  result 


A  nuisance  in  being  in  the  way;  but  this  is  capable  of 
being  overcome  or  modihed  by  simple  means.  The  rapidity 
with  which  heat  is  given  off  from  any  heating  pipe  depends, 
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of  course,  altogether  upon  the  difference  in  temperature 
between  the  steam  and  the  air  to  be  heated.  Thus,  quoting 
from  a  paper  read  recently  by  Mr.  Frederick  Dye,  he  says 
ihat  "  an  apparatus  capable  of  aft'ording  a  26  deg.  rise,  from 
o2  deg.  to  bO  deg.  Fah.,  woidd  only  cause  a  li|  deg.  rise 
when  the  outer  air  was  56  deg.  Fah." 

It  is  found  in  practice  that  the  temperature  in,  say,  a 
spinning  room  (at  working  level)  rises  much  more  rapidly 
when  heating  with  the  machinery  running  than  when 
standing,  owing,  we  persume,  to  currents  of  air  set  up  by 
the  swiftly-moving  belts,  etc.,  and  also  by  friction  from  the 
machinery.  We  might  also  observe,  as  being  m  favour  of 
floor-pipe  heating  in  spinning  mills,  that  the  heat,  in  rising, 
is  caught  by  the  metal  of  the  machineiy,  which,  having  a 
much  higher  conductance  than  air,  is  likely  to  cause  the 
[lassing  of  heat  in  a  horizontal  direction,  and  thus  cause 
a  wider  diffusion  of  the  heat  calories. 

Turning  our  attention  to  systems  of  heating,  we  will 
take  a  glance  first  at  that  of  heating  from  engine  exhaust. 

This  is  a  method  not  usually  employed,  except  in  small 
works,  or  where  non-condensing  engines  are  in  use.  It  is 
no  matter  for  surprise  that  exhaust  steam  should  be  looked 
upon  as  a  medium  for  heating  purposes,  esjaecially  when 
it  is  remembered  that  over  90  per  cent  of  the  heat  originally 
contained  within  the  steam  when  in  the  boiler  is  present, 
and  is  being  puffed  away  to  waste  after  passing  through 
the  engine  cylinder.  It  is  a  fact,  proved  by  actual  experi- 
ment, that  live  steam  at  120' lb.  pressure  contained  within 
pipes  will  only  heat  twice  the  amount  of  air  as  will  a  pipe 
filled  with  steam  at  atniosjjheric  pressure.  It  has  always 
been  conceded  that  low-pressure  heating,  whilst  warming 
the  air,  does  not  produce  that  drying  and  perhaps  irritable 
effect  attendant  upon  high-pressm-e  steam. 

With  these  thoughts  in  om'  mind,  we  will  biielly  note 
systems  coming  under  this  head.  From  the  exhaust  pipe 
of  the  engine  a  branch  is  taken,  and  connected  with  the 
pipes  and  radiators  within  the  works.  Means  are  provided 
by  valves  for  regulating  the  steam  passing  through  the 
rooms,  and  also,  by  crippling  the  egress  to  the  open  air, 
of  forcmg  it  through  the  required  heating  range.  These 
pipes,  which,  of  course,  terminate  in  an  open  end,  should  be 
of  ample  area,  so  as  to  reduce  the  amount  of  back  pressure 
exerted  upon  the  piston  of  tlie  engine. 

It  will  easily  be  seen  that  this  method  of  heating  has  its 
limit  of  usefulness  fixed  at  a  comparatively  early  stage,  for, 
if  the  pipe  range  be  of  great  length,  the  friction  of  the 
steam  in  passing  along  may  be  such  as  to  raise  the  back 
jjressure  to  such  a  point  that  it  can  only  be  continued  with 
fuel  loss,  when  it  would  be  cheaper  to  use  live  steam  for 
heating,  and  give  exhaust  free  egress  to  the  outer  an-. 

Following  close  upon  this  method,  though  radically 
different  in  at  least  one  important  respect,  is  the  system, 
probably  little  known  as  yet,  introduced  by  the  Atmospheric 
Steam  Heating  Company,  London.  In  this  system  steam 
is  taken  at  slightly  above  atmospheric  pressure — say  from 
the  exhaust  pipe  of  the  engine,  or  other  source — and  a 
partial  vacuum  is  formed  within  the  steam  coils  by  means 
of  an  exhauster  working  at  the  other  end  of  the  main.  This 
difference  hi  pressure  causes  the  flow  of  steam  within  the 
coils,  and  it  is  claimed  that  it  is  possible,  by  means  pro- 
vided, to  regulate  the  heat  to  a  nicety  .within  each  section 
or  whenever  a  radiator  is  fixed.  This  appears  to  be  accom- 
plished by  means  of  a  patented  "  thermostatic  valve  fixed 
upon  eacli  radiator  or  other  position,  which  may  be 
adjusted  to  allow  little  or  more  steam  to  enter  as  required. 

It  will  be  seen  that  by  this  sj^stem  there  is  no  back 
pressure  upon  the  piston  of  the  engine,  and  whatever  heat 
may  remain  in  the  condensed  steam  may  be  made  use  of 
in  being  pumped  back  agaui  to  the  boiler.  A  diagram- 
uiatic  view  of  the  arrangement  of  this  system  is  shown  in 
fig.  1. 

A  further  an-angement,  in  which  exhaust  steam  is  utilised, 
IS  sucli  a  one  as  that  installed  by  Messrs.  Holden  and 


Brooke  Limited,  of  Manchester  (see  fig.  2).  Here  the 
exhaust  steam  from  the  engine,  acting  through  a  suitable 
injector,  both  heats  water  and  forces  it  through  the  heating 
pipes  and  radiators,  which  are  suitably  disposed  in  the 
various  rooms  and  passages  of  the  building.  After  passing 
through  the  heating  circuit  the  water  is  led  into  a  tank, 
where  it  is  again  jiassed  to  the  injector,  re-heated,  forced 
around  again,  and  re-delivered  within  tlie  tank. 

The  pressure  against  which  this  water  may  be  forced, 
or  the  height  to  which  it  may  be  raised,  depend  entirely 
upon  the  heat  required  within  the  pipes.  We  may  have 
the  water  at  a  low  temperature  and  quick  circulation,  or 
vice  versa.  It  is  arranged  that  live  steam  may  be  used  to 
supplement  the  exhaust  where  needed,  and,  as  the  whole  of 
this  steam  is  utilised,  and  may,  if  needed,  be  used  for 
boiler  feed,  it  will  be  seen  that  we  have  here  little  loss.  We 
need  scarcely  say  that  there  is  one  evil  attendant  upon  all 
exhaust  steam-heating  systems  where  the  water  is  after- 
wards used  for  boiler-feed  purposes,  viz.,  the  fear  'of  trouble 
with  the  boiler  on  account  of  the  oil  contained  within  the 
steam.  For  this  reason  some  type  of  oil  separator  is 
generally  made  use  of  where  this  arrangement  is  favoured. 

We  have  previously  referred  to  the  fact  that  low-pressure 
steam,  whilst  warming  the  air,  has  not  the  drying  effect 
which  is  attendant  upon  the  use  of  high-pressure  steam. 
This  is  a  valuable  recommendation,  especially  to  those 
engaged  in  textile  manufacture,  for  it  is  well  known  that 
spinning  is  very  largely  affected  by  the  degree  of  humidity 
of  moistm-e  contained  within  the  air.  An  overplus  of 
Iiumidity,  as  upon  a  damp  day,  means  bad  spinning ;  an 
under-supply,  caused,  we  will  say,  by  dried  air,  has  the 
eff'ect  of  absorbing  the  moisture  from  the  wool,  cotton,  etc. 
Now,  it  is  a  fact  that  must  be  taken  cognisance  of  that 
all  textile  fibres  contain  moisture  as  a  natural  constituent 
to  a  degree  vaiying  with  the  class  of  the  material.  This, 
a  writer  recently  said,  is  in  silk  10  per  cent  of  the  weight, 
wool  15  per  cent,  and  in  cotton  8  per  cent.  Now,  says  he, 
"  as  the  spinner  buys  his  raw  material  by  weight,  it  is  but 
natural  to  expect  that  he  will  want  to  sell  his  finished  yarn 
with  at  least  as  much  contained  moisture  as  when  it  first 
came  within  his  hands.  This  difficulty  may  be  overcome 
by  conditioning  cellars  or  by  the  watering  can,  but  it  is 
surely  a  better  plan  to  retain  the  moisture  as  much  as 
possible  during  the  processes  in  the  mill."  Low-pressure 
steam  for  heating  tends  in  tliis  direction. 

(7'o  he  coniimied.) 
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Junior  Institution  of  Engineers. — March  4th,  paper  on  "  Notes  ou 
Electric  Accumulators,"  by  Mr.  G.  C.  Allingham,  A  M.I.E.E.  March 
11th,  visit  to  the  works  of  the  Electrical  Power  Storage  Cumpany, 
Mill  wall. 

CovENTHY  Engineering  Society. — March  4th,  paper  by  Mr.  J.  M. 
Gledhill,  of  Manchester,  on  "High-speed  Tool  Steel,  its  Manufacture 
and  Use." 

Society  of  Engineers. — March  7th,  paper  by  Mr.  F.  Latham, 
M.I.C.E.,  on  "  Some  Recent  Works  of  Water  Supply  at  Penzance." 

Institution  of  Electrical  Engineers. — Great  George  Street, 
Westminster,  March  10th,  ordinary  meeting.  Glasgow  section  :  March 
8th,  ordinary  meeting.  Leeds  section  :  March  10th,  ordinary  meeting. 
Dublin  section  :  March  10th,  ordinary  meeting. 

Manchester  Association  ok  Engineers. — March  r2th,  papei-  by  Mr. 
L.  F.  Massey,  "'Some  Recent  Developments  iu  Power  Hammers." 

Birmingham  Association  of  Mechanical  Engineers. — March  5th, 
paper  by  Mr.  B.  H.  Morgan,  "  The  Present  Position  of  Trade  iu  South 
Africa."  March  7th,  visit  to  Messrs.  Thompson's  Boiler  Works, 
Ettiugshall. 

Glasgow  Technical  College  Scientific  Society. — March  5th,  paper 
by  Mr.  Pickstoue,  "  British  Competition  and  Manufacture." 
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THE    METAL  MARKETS. 

February. 

Pig  Iron. — Business  in  pig  iron  during-  the  early  part  of  the 
montli  was  more  brisk  than  it  had  been  for  some  time  previous, 
and  prices  assumed  an  upward  tendency.  Later  in  tlie  month, 
however,  a  sharp  decline  in  warrants,  brought  about  by  the 
(iperati'jns  of  speculators  who  sold  out  t  )  secure  profits,  checked 
buying-.  The  drop  in  prices  is  almost  confined  to  warrants, 
as  makers  have  recently  booked  sufficient  orders  to  carry  them 
on  for  a  time,  and  the  spring  season  coming  on  strengthens 
tlieir  position.  Prices  at  Middlesbrough,  toward  the  close  of 
the  m.mth,  •\vcro  ■  Cleveland  No.  ;3,  g.ni.b.,  433.;  No.  4  foundry, 
42s.  6d.;  No.  4  forge,  43s.  3d.  ;  mottled,  41s.  9d. ;  and  white, 
41s.  6d.  The  fact  that  the  lower  qualities  fetch  relatively 
better  prices  than  the  higher  grades  is  due  to  the  small 
quantities  that  continue  to  be  made,  which  at  the  present  time 
barely  meets  the  small  tonnage  being  consumed.  East  Coast 
hematite  is  in  better  demand,  and  51s.  to  51s.  6d.  per  ton  is 
being  paid.  The  hematite  trade  at  Barrow  has  assumed  a  quiet 
tone,  but  there  arc  signs  of  improvement,  while  a  satisfactory 
feature  is  the  gradual  reduction  of  stocks  in  makers'  yards. 
At  Christmas  they  totalled  up  to  about  80,000  tons,  and  have 
now  been  reduced  by  about  one-half.  Additional  furiuices  have 
been  put  in  blast  in  the  Workington  and  Maryport  districts, 
consequent  chiefly  on  the  anticipation  of  a  fuller  demand  for 
steel  making.  At  present  only  17  furnaces  are  at  work  as  com- 
pared with  37  during  the  last  week  of  Febrnary  last  year.  At 
the  Barrow  works,  however,  another  furnace  is  being  prepared 
to  resume  operations,  and  at  Askham,  the  large  American 
fuinace  will  probably  be  started  at  an  early  date.  There  are 
65  furnaces  in  the  di.strict,  but  some  of  these  are  quite  obsolete, 
and  have  luit  produced  iron  for  several  years.  Indeed,  four 
furnaces  are  now  being  dismantled  at  Workington,  and  two  arc 
to  be  pulled  down  at  Whitehaven  shortly.  Makers  are  quoting 
54.S.  per  ton  net.  f.e.b.,  for  mixed  Bessemer  numbers.  On  the 
London  Metal  Exchange  the  daily  settlement  price  for  Scotch 
pig  ii'on  advanced  with  the  month  from  49s.  9d.  per  ton  on  the 
1st  to  50s.  lOJd.  on  the  26th.  For  Cleveland  iron  the  official 
quotations  ranged  from  42s.  4Jd.  to  43s.,  the  lower  figure 
being  for  the  25th.  Hematite  advanced  from  about  528.  6d. 
during  the  early  part  of  the  month,  to  53s.  on  and  after  the 
17th.  The  stocks  of  pig  iron  in  the  public  stores,  show  a  decline 
on  the  month,  the  total  quantities  in  the  four  stores  enumerated 
below    showing  an  aggregate  decrease  of  3,572  tons. 


Public  Stores  Stocks  ok  Pk;  Iron. 


Begmning  of 
February. 

Toward.?  the 
close  of 
February. 

Tons. 

TODB. 

9,070 

8,656 

103,635 

102,796 

300 

300 

24,448 

22,030 

137,353 

133,781 

Aggregate  decrease,  3,572  tons.- 


Up  to  February  14th  the  shipments  of  pig  iron  from  Scotland, 
Cumberland,  and  Cleveland  showed  decreases  on  last  year's 
figures  of  13,718  tons,  11,064  tons,  and  20,766  tons  respectively. 
The  number  of  furnaces  then  in  blast  were — in  Scotland,  85; 
in  Cleveland,  77;  and  in  Cumberland,  17,  as  compared  with  86, 
83,  and  34  at  the  same  time  last  year. 

Manuf allured  Iron  and  Steel. — The  improved  shijjbuilding 
prospects  have  nvaterially  strengthened  the  market  for  manu- 
factured iron  and  steel,  and  prices  have  been  advanced.  Steel 
ship-plates  at  Middlesbrough  are  now  quoted  .£5  12s.  6d.,  an 
advance  of  5s.  per  ton,  while  a  similar  advance  in  angles  has 
brought  them  to  ^£5  2s.  6d.  Iron  ship-plates  are  now  at 
£6  7s.  6d.,  and  heavy  steel  rails  £4-  10s.  per  ton  net  at  works. 
An  order  for  30,000  tons  of  heavy  sections  for  the  Indian  State 
railways  has  recently  been  placed  in  the  Barrow  district  at  a 
price  varying  from  ^4  15s.  to  £o  per  ton  net,  f.o.b.  The  price 
of  steel  shdp-pilates  in  Sootlaind  is  now  £o  15s.  per  ton,  less  5  per 
cent.  At  a  recent  conference  of  Scotch  steel  makers  held  at 
Glasgow,  the  details  in  connection  with  their  combination  were 
finally  arranged,  and  amongst  other  things  it  was  decided  that 
all  members  should  be  bound  down  under  a  very  heavy  penalty 
(fixed  at  ^1,000  for  every  breach,  and  ,£1  for  every  ton  sold) 
not  to  sell  below  the  minimum  prices  that  may  be  agreed  upon 
from  time  to  time.  This  agreement  among  the  makers  refers 
only  to  the  home  trade,  including  Belfast,  and  does  not  prevent 
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them  selling  at  whatever  price  they  like  lu  foreign  markets. 
In  South  Shroioshirc  trade  is  irregular  and  priee.s  are  iuflucncod 
by  outside  competition;  towards  the  close  of  the  month 
quotations  were  as  follow  :  Best  marked  iron  bars,  JiS ;  common 
unmarked,  £G  to  £6  5s.;  iron  angles,  £6  15s.  to  £7  ;  Bessemer 
steel  billets,  .-£4  5s.  to  £4^  7s.  6d.;  Siemens,  i;4  10s.  to  £4.  15s.; 
mild  steel  bars,  £G  to  £G  5s.;  steel  boiler  plates,  £G  15s.  to 
£7  5s. ;  steel  angles,  £5  5s.  to  ^£5  12s.  6d. ;  and"  steel  girder 
plates,  £o  17s.  6d.  to  £6  per  ton.  At  Birmingham,  galvanised 
corrugated  sheets  are  now  obtainable  at  about  £\0  lO.s.  delivered 
in  Liverpool. 

Copper. — The  smallness  of  warrant  stocks  makes  the  market 
very  sensitive.  Buyers,  generally,  hold  oft',  having  purchased 
extensively  during  January,  so  that  business  in  February  was 
mostly  for  small  i>arcels  and  prompt  delivery  to  fill  up  gap.s 
pending  th-?  arrival  of  American  copper,  the  sliipments  of  whieii 
seem  to  be  only  slowly  working  oft'  contracts  made  in  January. 
The  visible  supply  of  copper  at  the  beginning  of  the  month 
amounted  to  14,233  tons,  while  on  the  15th  it  had  been  reduced 
to  13,928  tons.  The  stocks  in  England  and  France  on  the  15th 
totalled  6,553  tons,  as  com.pared  with  4,975  tons  on  the  15th  of 
the  previous  month.  On  the  London  market  the  daily  settle- 
ment price  for  standard  copper  fluctuated  between  ^65.5  2s.  6d. 
on  the  9th,  and  i:57  10s.  on  the  15th  and  26th.  Best  selected 
copper  remained  at  about  i;59  to  i;60  per  ton  throughout  the 
mouth,  while  strong  sheets,  which  were  quoted  at  £73  early 
in  the  month,  declined  and  were  obtainal)le  at  about  £7i)  per 
ton  on  and  after  the  9th. 

Tin. — The  visible  isupply  of  tin  on  February  1st  had  risen 
to  16,795  tons;  the  supplies  during  January  were  much  above 
expectations.  The  effect  was  to  cause  distrust  of  more  recent 
indications  of  small  shipments  for  the  next  two  months. 
Supplies  and  requirements  are,  however,  narrowly  balanced.  The 
daily  settlement  price  for  Straits  tin  on  the  London  Meta! 
Exchange  fluctuated  as  below  during  February,  from  which 
it  will  be  seen  that  owing  to  the  ajiathetic  attitude  of  consumers 
during  tlie  latter  part  of  the  month  prices  could  not  be  main- 
tained. 


Date. 

Settlement  price  of 
Straits  tin. 

& 

s.  rt. 

February  1   

126 

15  0 

February  9   

124 

17  0 

128 

5  0 

1-25 

10  0 

123 

15  0 

A  cjuantity  of  tin  continues  to  be  locked  away  here 
on  account  of  the  speculative  gi-ouji  of  Straits  Chinese,  and 
advices  from  the  producing  country  persist  in  predicting  a 
substautial  decrease  in  the  output,  in  sjjite  of  the  recent  heavy 
shipments. 

Lead. — Heavy  arrivals  during  the  early  part  of  the  montli 
depressed  the  market,  but  forward  delivery  remained  in  fair 
demand.  Later  in  the  month  the  tone  of  the  market  became 
very  firm,  consumers,  in  view  of  the  war  in  the  Far  East, 
becoming  eager  buyers.  Spanish  lead  at  the  close  of  the  month 
was  fetching  £11  15s.  to  .£11  17s.  6d.,  or  fully  10s.  per  ton  more 
than  during  the  early  days,  while  English,  commanded 
^12  2s.  6d.  to  £12  5s.  The  imports  and  exports  of  lead  into 
the  United  Kingdom  during  January,  amounted  to  18,063  tons 
and  3,533  tons,  respectively,  2,848  tons  of  the  latter  being 
English  lead.  For  January,  1903,  the  imports  were  17,703  tons, 
and  the  exports  2,305  tons.  The  average  price  of  Spanish  lead 
in  January  was  iill  lis.  3d.,  as  compared  with  ^11  63.  2d. 
last  year,  and  JIG  lis.  4d.  in  1902. 

Spelter  continued  in  steadj'  demand  and  values  advanced, 
g.o.b.'a  at  the  end  of  the  month  fetching  i;22,  and  special  sorts 
£22  5s.  Messrs.  Henry  E.  Merton  and  Company  Limited,  in 
their  annual  summary  of  the  production  of  spelter  in  Europe 
and  tlie  United  States,  give  the  total  for  1903  as  562,325  tons, 
to  which  Belgium,  the  Rliiue,  and  Holland  contributed 
215,690  tons,  the  United  States  139,695  tons,  and  Silesia 
116,835  tons.  The  total  for  the  previous  year  was  536,760  tons, 
and  there  has  been  a  fairly  steady  increase  in  the  production 
since  1889,  when  the  total  was  330,167  tons.  The  imports  into 
England  in  1903  were  85,176  tons,  and  in  the  previous  year 
88,276  tons.  The  average  price  ex-ship  London  last  year  was 
£2\)  17s.  5d.,  and  compares  wath  ^£18  lis.  for  1902. 

Antimonij. — After  dropping  to  £24  10s.,  antimony  subsequently 
became  firm  and  advanced  to  about  £27  .5s,  at  the  close  of  the 
month. 
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INVENTIONS  OF  THE  WEEK. 

By  Mai^ks  and  Clerk,  The  Praiiicul  J'Jutjincer  Patent  Ageucy, 
18,  Soutliainptou  Buildings,  Cliancery  Lane,  London,  W.C.; 
30,  Cross  Street,  Manchester;  and  13,  Temple  Street, 
Birmingham. 

The  first  date  given  after  the  number  of  each  specification  is  the  date 
of  application.  The  second  date  is  that  of  the  advertisement  of 
acceptance  of  the  complete  specifications. 

The  following  accepted  specifications  were  advertised  on  the  date 
mentioned,  and  within  two  months  of  such  date  any  person  properly 
interested  can  oppose  the  sealing  and  grant  of  the  patent  by  giving 
formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  specification  herein  referred  to,  or  of  any  other  published 
patent  specification,  will  be  forwarded  post  free  for  one  shilling  upon 
application  being  sent  to  Messrs.  Marks  and  Clerk  at  either  of  the 
above  addresses. 

Manufacture  of  Rivets,  Bolts,  and  like  Articles. 

I.  Bone  and  M.  Eeid.  No.  2124,  of  29th  January,  1903.  Ad. 
of  ac,  3rd  February,  1904. — This  invention  has  Teference  to 
and  comprises  improvement  in  the  manufacture  of  rivets,  bolts, 
and  like  articles  by  casting  them  in  suitable  metal  in  chills, 
and  consists  in  the  construction  of  the  chills  or  mould  boxes 


Fig.  1. 


Fig.  2. 

Specification  No.  2124,  of  1903. 

of  the  combination  of  a  lower  plate,  a  centre  plate  formed  with 
moulds  and  sliding  on  the  lower  plate,  and  an  upper  plate  formed 
with  gates  and  ducts  and  sliding  upon  the  centre  plate.  The 
invention  also  deals  with  the  method  of  withdrawing  the  cores 
when  nuts  or  such  like  articles  are  being  cast. 

Return  Steam  Traps.  W.  Lees,  J,  W.  Lees,  and  a.  Lees. 
No.  5026,  of  4th  March,  1903.  Ad.  of  ac,  February  3rd, 
1904. — This  invention  relates  to,  in  a  return  steam  trap,  the 


Specificatiou  No.  5020,  of  1903. 


combination  with  a  steam  adrnissdon  valve,  comprising  ports  and 
discs,  adaj^ted  to  be  moved  with  a  spindle  of  a  relief  valve, 
comprising  a  port  in  a  screwed  plug,  and  a  disc  canied  by  a 
lever  fast  on  the  same  spindle,  the  object  being  to  prevent 
the  valves  from  sticking,  and  lessen  movement  of  the  valves. 

Stop  and  like  Valves.  Bhookk.  No.  3075,  of  9th  February, 
1903.  Ad.  of  ac,  3rd  February,  1904.— This  invention  relates 
to  a  stop  valve,  comprising  a  valve  having  a  stop  face  and  a 
supplementary  face,  and  a  seat  having  corresponding  stop  and 
supplementary  faces,  wherein  the  supplementary  faces  are  taper, 
and  inake,  with  the  axis  of  the  valve,  an  <mglc  so  much  less 
than  the  angle  made  therewith  by  the  stop  faces  that,  when  the 
valve  moves  from  its  position  of  closure,  in  which  the  stop 
faces  effect  a  fluid-tight  joint  as  well  as  limit  the  movement  of 


Specification  No.  3075,  of  1903. 

the  valve,  the  valve  stop  face  will  be  moved  an  appreciable 
distance  from  the  seat  stop  face  before  the  supplementary  faces, 
owing  to  their  more  gradual  receding  from  each  other  than 
the  stop  faces  will  allow  any  considerable  amount  of  steam 
under  pressure  to  flow  between  them,  and  when  the  valve  is 
moved  in  a  direction  to  close  it,  the  flow  of  steam  past  the 
valve  will  be  practically  stopped  by  the  siipplementary  faces, 
while  the  stop  faces  are  still  at  an  appreciable  distance  from 
each'  other,  so  that  the  passage  of  high-pressure  steam  at  a 
high  velocity  between  the  stop  faces  while  they  are  near 
together  and  consequent  cutting  thereof  will  be  jjrevented. 

Tool  Holders  for  Planing,  Slotting',  Shaping,  and 
other  similar  Machine  Tools.  Bowers.  No.  5919,  of  l4th 
March,  1903.    Ad.  of  ac,  February  3rd,  1904. — The  piincipal 


Fig.  1. 


Fia.  2. 
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object  of  this  iiivL'utioii  of  iniproveincnts  in  tool  liolders  for 
2)laiiiii{>^  machines,  slotting  machines,  shaping  machines,  and 
othei'  similar  machine  tools  is  to  provide  simple,  convenient, 
and  efficient  tool  holders  whicli  shall  permit  of  chitting  or  other 
operatioiis  being  jDerfonned  in  tlic  backward  movement,  as  well 
as  in  the  forward  movement,  of  the  parts  made  to  move  back- 
wards and  forwards  in  the  operation  of  the  machine  tools  in 


Fig.  ;i.  Fio.  i. 

Specification  No.  oOl'.i,  o£  iy03. 

wliicli  they  are  ompldycd.  Further  objects  of  this  invention 
are  to  provide  tmil  lioklcrs  which  shall  be  capable  of  lieing 
conveniently  applied,  instead  of  ordinary  tools  in  or  to  tlie  tool 
holders  of  existing  machines  of  the  said  kinds,  and  to  secure 
economy  in  the  use  of  tool  steel.  The  figures  show  one  form 
of  tool  liolder  constructed  with  the  object  of  bringing  two 
<'utting  tools  close  together,  so  that  a  first  and  second  cut  may 
be  made  in  a  very  small  space  on  the  object  operated  upon. 

Carburetting  Apparatus  for  Use  with  Internal- 
combustion  iUngines.  Thohnvckoft  No.  t)407,  of  U)ih 
Marcli,  Ad.  of  ac,  February  3rd,  1904. — This  invention 

relates  to  a  spray  carburettor,  wherein  the  effective  air  inlet 
cross-sectional    area  is    automatically    .so    varied    tliat  whilst 


Specification  No.  Mu7,  of  l'J03. 

at  slow  and  ordinary  sijeeds  mixture  of  air  and  liquid  hydro- 
carbon approjjriate  thereto  are  supplied,  the  mixture  is  diluted 
with  an  excess  of  air  when  the  normal  speed  of  the  engine  is 
much  exceeded,  so  as  then  to  reduce  the  explosive  energy  of 
tlie  mixture,  and  consequently  the  speed  of  the  engine. 

Steam  Engines.  Rackh.\ji.  No.  6644,  of  21st  March,  1903, 
Ad.  of  ac,  February  3rd,  1904. — This  invention  lelates  to  lead- 


FlQ.  1. 

Specification  No  6C44,  of  1903. 


Fia.  2. 


of  the  cylinder  to  a  valve  face  which  is  not  at  the  bottoin  of 
the  cylinder,  the  object  being  to  do  away  with  the  necessity 
of  jn-oviding  cocks  and  similar  fittings  for  draining  the  water 
caused  by  condensation. 

Mechanical  Lubricator.   Fluess,  No.  6509,  of  -ioth  March, 

1903.  Ad.  of  ac,  February  3rd,  1904. — This  invention  relatei-' 
to  mechanical  lubricators  for  steam  engines,  and  consists  in 
the  combination  of  a  casing  containing  lubrioiint,  a  rapidly 
revolved  worm  in  the  lower  part  of  the  casing,  driving  a  wori'n 
wheel  which,  by  a  crank  pin,  gives  an  up  and  down  motion  to 
a  plunger,  having  in  it  cavities  near  its  lower  end,  which,  when 


ing  the  exhaust  passages  of  a  steam  engine,  where  the  slide 
valve  IS  placed  on  top  or  sides  of  the  cylinders,  from  the  bottom 


1 

Spec'.fioatiou  No.  6509,  of  1903. 

the  jilunger  is  raised,  jaass  into  the  casing  and  fill  with  lubricant, 
and  when  lowered  pass  out  from  the  casing  and  deliver  the 
lubricant  to  the  steam  pipe  or  vessel  to  which  the  lubricant  is 
to  be  supplied.  The  worm  spindle  passes  through  a  stuffing 
box,  which  is  complete  in  itself,  and  of  such  a  diametex  as  to 
allow  of  the  worm  spindle  and  parts  carried  by  it  being  with- 
drawn through  the  ojiening  in  which  the  stuffing  box  fits. 

Combined  Automatic  Ignition  and  Exhaust  Valve 
for  Internal  combustion  Engines.  Hkowx  and  jMav  Ltd., 
AND  Falconer.  No.  8811,  of  18th  April,  ]9()3.  Ad.  of  ac, 
3rd  February,  1904. — According  to  this  inventi(m,  the  exhaust 
valve  used  in  an  internal-combustion   engine  is  modified  by 


Fio.  1. 

Specification  No.  SSll,  of  1903. 


Fig.  2. 


forming  an  ignition  tube  within  the  valve  itself,  the  tube  being 
in  direct  communication  with  the  cylinder  of  the  engine,  and 
so  placed  that  the  heat  of  the  exhaust  gases  causes  the  ignition 
tube  to  become  sufficiently  heated  for  the  ignition  of  the 
compressed  charge. 

Hydraulic  Rams.  Si.mpson.  No.  25926,  of  27th  November, 
1903.    Ad.  of  ac,  February  3rd,  1904. — This  invention  relates 


Fio.  1.  Fia  2 

Specification  No.  25920,  of  1903. 
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to  the  niauuer  of  adjusting  aud  regulating  tlie  strokes  of  the 
dasli  or  waste  valves  of  hydraulic  rams,  to  the  quantity  of  water 
passing  the  body  of  the  ram.  Fig.  2  shows  the  improved 
diaphragm  iu  a  double  action  or  pump  hydraulic  ram  with  the 
suction  delivery  or  uou-return  suction  deliveiy  valve,  or  non- 
return discharge  valve  iu  the  air  vesseJ. 

Elastic  Fluid  Turbines.    Junggukn.    No.  28416,  of  28th 

December,  190'i.  (Date  claimed  under  intcrnatonal  convention, 
2Gtli  December,  1902.)  Ad.  of  ac,  :5rd  Fcbniary.  19M. — This 
invention  has  for  its  object  to  combine  the  nozzle  and  inter- 
mediate buckets  of  an  elastic  fluid  turbine,  in  such  a  manner 


Fig.  2. 


Fio.  1. 


Fto. 


Speciliciition  No.  28 116. 


that  they  can  be  simultaneously  adjusted  to  compensate  for 
changes  due  to  temperature  or  other  causes.  Fig.  2  is  a 
section  through  the  nozzle,  and  one  row  of  buckets  taken  on 
line  X,  X  of  fig.  1,  aud  fig.  3  is  a  detail  view  of  the  means 
employed  to  adjust  the  nozzle  and  intermediate  buckets. 


LAUNCHES  AND  TRIAL  TRIPS. 


Louise. — On  February  1st  there  was  launched  from  the  yard 
of  the  Sunderland  Shipbuilding  Company  Limited  a  steel  screw 
steamer  152  ft.  between  perjDcndiculars  by  26  ft.  breadth  extreme 
by  12  ft.  deep.  The  .vessel  will  carry  .500  tons  dead  weight. 
The  engines  are  by  Messrs.  McColl  and  Pollock,  Sunderland, 
and  have  cylinders  IS^in.,  22  in.,  and  37  in.,  by  24  in.  stroke, 
steam  being  supplied  by  a  large  boiler  working  at  a  pressure 
of  1801b.  per  square  inch.  The  vessel  has  been  built  to  the 
order  of  M.  Robert  Bigo,  of  Calais.  The  steamer  was  named 
Louise. 

Highland  W^atcll. — Messrs.  Eussell  and  Company,  Port- 
Glasgow,  launched  on  February  2nd  a  steamer  of  the  three- 
deck  rule  type,  with  shelter  deck  fore  ajul  aft,  and  of  a  carry- 
ing capacity  of  7,250  tons  on  25  ft.  She  is  the  first  of  three 
steamers  which  Messrs.  Russell  and  Company  have  at  joresent 
on  order  for  Messrs.  H.  aud  W.  Nelson  Limited,  Liverpool, 
and  is  intended  for  the  frozen  meat  carrying  trade  between  the 
Argentine  Republic  aud  Britain.  She  is  specially  insulated  in 
all  holds  and  'tween  decks  for  the  purposes  of  this  trade,  aud 
i.s  fitted  up  with  Messrs.  Haslm's  refrigerating  machinery.  For 
the  quick  discharge  of  cargo  there  is  a  large  outfit  of  steam 
winches  and  derricks.  The  steamer  has  also  been  fitted  up  with 
accommodation  for  a  considerable  number  of  first-class  aud 
second-class  passengers.  Her  dimensions  are:  Length,  390  ft. ; 
breadth,  52  ft.  6  in.;  depth,  29  ft.  6  iu.  moulded.  The  vessel, 
which  was  named  Highland  AVatch,  will  be  engined  by  Messrs. 
Rankin  and  Blackmore,  Greenock. 

BakiO- — The  Campbeltown  Shipbuilding  Company  launched 
on  February  12th  a  steel-screw  3,500  ton  .ste:imcr  of  the  single- 
deck  type  for  Messrs.  Sofa  and  Aznar,  Bilbao.  The  ves.sel  is 
intended  for  trade  in  South  America.  The  machinery  is  being 
supplied  by  Messrs.  J.  G.  Kincaird  aud  Company,  Greenock. 
She  was  named  Bakio. 

Yat  Shing. — The  Yat  Shir.g  (whoso  name  means  Daily 
Promotion)  has  completed  a  very  successful  trial  trip  and  sailed 
for  Cardiff,  where  she  will  load  before  proceeding  to  her  station. 
The  vessel  has  been  built  by  Messrs.  Swan,  Hunt^'r,  aud  Wigliam 
Richardson  Limited,  for  the  Chinese  service  of  the  Indo-China 
S.N.  Co.  The  vessel  is  provided  with  accommodation  for  botli 
European  and  Chines;  passengers.  The  engines,  which  are  of 
tlic  triple-expansion  type,  together  with  the  boilers,  liave  been 


constructed  by  Messis.  Swan,  Hunter,  and  \\'igha)n  Rieliai'dsoii 
Limited,  and  they  worked  on  the  trial  without  a  hitch,  giving 
entire  satisfaction  to  all  concerned. 

Canada  Cape- — On  Febiuary  9th  the  steamer  Canada 
Cape,  ljuilt  by  the  Northumbsrland  Shipbuilding  Company 
Limite<l,  III  Hiiwdon-on-Tyne,  to  the  order  of  Messrs.  Elder, 
Denip-tcr,  iuid  Company,  of  Liverp,)ol,  for  their  new  Canada- 
Cape  service,  left  tiie  I'yne  for  her  trial  trip.  The  vessel's 
dimensions  are  373  it.  over  all  by  48  ft.  breadth  extreme  by 
.30  ft.  10  in.  dejjth  moulded.  The  vessel  will  carry  7,000  toi,.s 
dead  weight.  Macliinery  will  be  supplied  by  Messrs.  Richard- 
son, Westgarth,  and  Company  Limited,  of  Sunderland,  having 
cylinders  25  in.,  41  in.,  and  69  in.  by  48  in.  stroke,  with  four 
large  boilers  working  at  180  lb.  pressure,  the  machinery  Ijeing 
specially  designed  for  heavy  North  Atlantic  service.  The  trial 
trip  proved  iu  every  way  satisfactory,  the  machinery  working 
without  a  hitch,  and  a  speed  of  11^  knots  being  easily  obtained. 

New  Dbedgek  roB  the  Indian  Government. — The  sand 
pump  hopper  dredger  Madras,  constructed  by  Wm.  Simons  and 
Company  Limited,  of  Renfrew,  for  the  Indian  Government,  has 
returned  to  the  Clyde,  after  very  satisfactory  pumping  and 
steaming  trials,  to  tit  out  for  the  voyage  to  India. 

Scottish  Monarch. — Messrs.  Napier  and  Miller  Limited, 
Yokcr.  launched,  on  February  18th,  the  steel  screw  steamer 
Scottish  ^lonarch,  which  they  have  built  to  the  order  of  Messrs. 
Raeburu  and  Verel,  Glasgow,  for  the  Monarch  Steamship  Com- 
pany Limited.  The  vessel  has  been  built  to  the  highest  class 
under  the  British  Corporation  rules.  The  priucij^al  dimen.sions 
are;  Length  Ijctweeu  pcrpeiidii  iilars,  385  ft.;  breadth,  48ft. 
6  in.;  depth  moulded,  29  ft.  9  in.,  with  a  gross  tonnage  ot 
about  4,400  tons.  She  has  a  poop  bridge  aud  top-gallant  fore- 
castle. Accommodation  for  captain,  officers,  aud  engineers  is 
on  the  bridge  deck,  while  the  crew  are  berthed  forward.  Water 
ballast  has  been  ])rovided  for  in  a  cellular  double  bottom  and 
also  iu  the  aft  peak  and  a  large  deep  tank  abaft  the  engine-room. 
The  vessel  has  a  complete  and  convenient  arrangement  of 
hatches,  derricks,  and  winches  for  the  rapid  haudling  ot  cargo, 
and  also  steam  windlass  and  steam  steering  gear.  The 
machinery,  whicii  is  being  supplied  by  Messrs.  Duusmuir  aud 
Jackson,  Govan,  consists  of  triple-expansion  engines,  witli 
cylinders  27  in.,  43  in.,  and  72  in.  diameter  respectively,  aud 
a  48  iu.  stroke.  There  arc  two  boilers  of  large  size  and  a  donkey 
boiler. 

Navarre. — The  trial  trip  of  the  steamship.  Navarre,  recently 
launched  by  the  Irvine  Shipbuilding  and  l-jUgineering  Company 
(1902)  Ijiniited,  Irvine,  took  place  on  February  23rd.  There 
was  a  large  company  on  board,  and  the  vessel,  after  adjusting 
compasses,  ran  the  measured  mile  with  satisfactory  results,  a 
speed  of  llij  knots  being  attained,  being  >}  knot  over 
guaranteed  speed.  The  vessel  is  240  ft.  over  all,  by  34  ft.  by 
17  ft.  1  in.  moulded,  built  to  Lloyd's  highest  class,  under 
special  survey,  with  deep  bulb  angle  frames  and  longitudinal 
striugers,  giving  clear  holds  for  cargoes,  and  is  constructed 
ou  the  cellular  double  bottom  principle,  divided  into  a  number 
of  water-tight  compartments  for  water  ballast.  The  vessel  has 
a  complete  "shelter  deek  fore  and  aft,  with  a  bridge-hoaise  amid- 
ships, fitted  up  with  accommodation  for  officers,  engineers,  etc., 
also  state  rooms  for  the  acccjmmodation  of  a  number  of^  pas- 
sengers, the  saloon  being  handsomely  fitted  up  in  polished 
hardwood,  and  above  this,  level  with  the  flying  bridge,  is  a 
steel  house,  containing  state-room,  smoke-room,  captain's  room, 
and  chart-room.  A  powerful  steam  steering  gear  is  fitted  aft 
in  steel  lionse,  with  controlling  rods  led  to  flying  bridge,  a 
screw  gear  being  also  Htted  in  this  house,  in  which  are  berths 
for  petty  officers  and  apprentices,  and  the  accommodation  for  the 
crew,  which  is  very  rommodicnis,  is  under  the  fore  and  after 
ends  of  the  shelter  deck.  The  vessel  is  fitted  with  electric 
light  throughout.  She  has  been  built  to  the  order  of  the  Mos= 
Steamship  "Company  Limited,  of  Liverpool.  The  machinery 
has  been  supplied  by  Messrs.  .Tohu  G.  Kiucaid  and  Company. 
Greenock,  the  engines  being  triple-expansion,  having  cylinders 
21  iu.,  ,34  in.,  aud  56  in.,  by  36  iu.  stroke,  steam  being  supplied 
by  two  very  large  steel  boilers,  working  at  a  pressure  of  180  lb., 
fitted  with  all  the  latcist  improvements  for  economical  working. 
The  construction  of  the  vessel  aud  machinery  has  been  super- 
iut<>uded  by  Messrs.  Wm.  Espleu  aud  Son,  naval  architects 
and  consulting  engineers,  Liverpool,  on  behalf  of  the  owners. 
This  is  a  sister  ship  to  the  Narbonne,  recently  built  for  the 
same  owners. 

Esterel.— Messrs.  Anhd.  M'Millau  and  Sou  Limited, 
.shipbuilders,  Dumbarton,  launched,  on  February  15th,  the 
steel  screw  steamer  Esterel,  which  they  have  built  to  theorder 
of  Messrs.  Fraissinet  and  Company,  of  Marseilles.  The  dimen- 
sions are-  Leugth  liotween  perpendiculars,  295  ft.;  breadth, 
41ft.  «in.-  depth,  24  ft.  6  in. ;  and  the  vessel  is  designed  to 
carry  a  dead  weight  of  3,600  tons.  Ycry  comfortable  and  com- 
modious accniiimodation  is  provided  amidships  on  top  of  todgc 
lor  captain,  officers,  aud  engineers,  and  the  vessel  is  outhtted 
iu  a  very  complete  aud  up-to-date  manner,  with  steam  wiudla-ss. 
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steam  steering  gear,  etc.  Tlie  veatjel  and  macliinery  have  been 
built  to  Lloyd's  highest  class  and  under  the  supervision  of  M. 
JJarrau,  the  cDmpany's  suiierinteudeut.  Machinery  for  a  speed 
of  Hi  knots  is  being  supjjlied  by  Messrs.  Diuismuir  and 
Jaekson,  Glasgow. 

Kelvin. — On  February  16th,  the  steamship  Kelvin,  rctcntly 
lannehcd  by  Messrs.  Short  Brothers  Limited.  .SiiMdcih'.ud, 
for  the  Glasgow  Steam  Shipping  Company  Limited,  uf  whiel; 
Messrs.  John  Black  and  Company  are  the  managers,  went  out 
on  trial  with  very  satisfactory  results,  a  mean  speed  of  12i 
knots  being  easily  maintained.  The  dimensions  of  the  vessel 
are  as  follow:  Length,  374.-5ft.;  breadth,  468  ft. ;  and  depth, 
34'35  ft.  The  engines  and  boilers  have  been  supplied  by  Messrs. 
John  Dickinson  and  Sons  Limited,  Sunderland,  the  cylinders 
being  25.  41,  and  68,  witii  a  stroke  of  48  in.  Two  large  steel 
lidilers  supply  the  steam  at  1801b.  pressure. 

Neptune- — The  coasting  steamer  Neptune,  of  370  tons  gross, 
was  launched  on  February  13tli,  by  Messrs.  Gourlay  Brothers,  | 
Dundee.    The  veissel  has  been  built  to   the  order  of  Messrs. 
D.   and   J.    Nicol,    Dundee.    The   principal    dimensions  are; 
Length,  145  ft.;  beam,  24  ft.;  and  depth,  lift.  6  in. 

NAVAL  NOTES. 
The  Geeman  Navy. — An  official  retxirn  has  been  made  to 
the  progress  of  the  German  Navy  programme,  and  from  this 
we  gather  that  since  the  commencement  of  the  reign  of  the 
2)resent  Emperor  70  warshijis  liave  been  constructed,  of  a  total 
displacement  of  384,538  tons;  but,  as  a  measiire  of  the  relative 
power,  it  may  be  said  that  last  year  we  launched  for  the  British 
Navy  35  vessels  of  148,746  tons  displacement,  and  in  the  joeriod 
corresponding  to  the  reign  of  William  II.  we  have  floated 
136  vessels  of  676,126  tons  displacement.  Last  year  there  were 
launched  in  Germany  ten  warships  of  59,477  tons,  as  compared 
with  five  of  30,395  tons  in  1902,  and  six  vessels  of  57,150  tons 
in  1901.  The  ten  ships  of  last  year  included  three  battleships, 
an  annoured  cruiser,  three  third-class  cruisers,  and  a  gunboat, 
in  addition  to  torpedo  craft. 


QUERIES  AND  REPLIES. 


Communications  should  he  written  on  one  side  of  the  paper  only,  and  in 
all  caees  be  accompanied  with  name  and  address.  Sketches  should 
be  neatly  drawn,  and,  if  large,  sent  on  a  roller,  so  as  to  avoid 
creasing.  This  column  is  intended  for  the  mutual  assistance  of 
engineers  in  their  daily  work.  As  far  as  we  possibly  can,  we 
render  assistance,  but  we  cannot  undertake  to  work  out  elaborate 
arithmetical  calculations,  or  deal  with  matters  not  of  general 
interest.  Further,  we  cannot,  under  the  pretence  of  answering  a 
query,  be  made  the  medium  for  gratuitous  vuffing.  We  cannot 
undertake  to  reply  to  queries  by  post. 


1775.  Brown's  Telemotor. — Could  any  reader  oblige  me  with  a 
description  of  Biown's  telemotor,  as  fitted  to  many  of  his 
Majesty's  warships,  oi'  inform  me  of  a  Viook  that  contains  a  detailed 
account  of  the  above? — H.  H. 

Answer. — This  is  an  arrangement  for  actuating  at  a  distance  the 
steering  engines  of  a  ship.  Shafting  and  toothed  wheels  form  the 
usual  means  of  transmitting  the  motion  of  the  steering  wheel  to 
the  steering  engine.  In  Brown's  telemotor,  however,  the  con- 
necting medium  is  water  under  pi-essure  in  small  pipes  ;  movement 
of  the  piston  of  a  water  cylinder  at  the  steering  position  on  deck 
causing  a  similar  movement  in  the  piston  of  a  water  cylinder  near 
the  steering  engine,  by  means  of  which  the  reversing  valve  is 
moved.  I  know  of  no  published  description  of  the  appai'atus. — 
W.  H.  A. 

1793.  Book  for  Corliss  Valve  Gears.— I  shall  be  glad  to  know 

through  your  columns  the  best  book  published  illustrating  and 
describing  in  a  practical  manner  the  methods  of  laying  out  and 
designing  the  variou?  Corliss  valve  gears  for  steam  engines  ? — 
Beta. 

Answer. — A  good  book  on  Corliss  valve  gears  is  "Valves  and 
Valve  Gearing,"  by  Charles  Hurst,  published  by  Charles  Griffin 
and  Co.  Ltd.  Articles  on  "  The  Lay-out  of  Corliss  Valve  Gears  " 
a])peared  in  the  American  Machinist  of  April  25th  and  May  2nd, 
1903.— H.  R.  H. 

[Note. — We  intend  giving  an  article,  "  Notes  on  Corliss  Gears," 
in  our  next  issue. — Ed.] 

1795.  Dynamometer  for  Propeller  Thrust.— Will  some  reader 

let  me  know  the  best  and  most  easily  attached  dynamometer  for 
above  use  ?  The  I.H.P.  is  about  225,  and  i-uns  at  about  350  revolu- 
tions. Will  it  necessitate  a  special  thrust  block  1  A  sketch, 
description,  probable  cost,  and  the  name  of  any  articles  or  works 
on  the  subject  would  much  oblige. — Exmouth. 

Ansicer. — To  find  the  approximate  thi  ust  by  calculation  we  use 
the  relation — Indicated  thrust  x  pitch  x  revolutions  of  screw  — 


indicated  horse  power  x  33,000.  In  the  present  case,  assuming  3  ft. 
pitch,  we  have  indicated  thrust  x  3  x  350  =  225  x  33,000,  from 
which  the  indicated  thrust  works  out  as  about  7,070  lb.  The 
actual  thrust,  allowing  for  friction  of  engines  and  shafting,  will  be, 
say,  '8  of  the  indicated  thrust  =  '8  x  7,070,  or  5,(55(5  lb.  Probably 
a  suitable  form  of  dynamometer  for  measuring  propeller  thrust 
could  be  designed  by  employing  the  principle  of  a  hydraulic 
cylinder,  carrying  a  ram  bolted  to  the  base  of  the  thrust  block,  and 
fitted  with  a  pressure  gauge.  The  basj  of  the  cylinder  would  he 
secured  to  the  ship,  and  the  thrust  block  holding-doivn  bolts  would 
have  to  be  removed.  Then,  disregarding  friction,  thrust  =  area 
of  ram  x  observed  pressure  per  square  inch.  Instead  of  a 
pressure  gauge,  one  could  use  an  indicator  with  a  slowly  revolving 
jiaper  drum,  to  get  a  continuous  record  of  the  pressure. — W.  H.  A. 

1793.  Skin  Fiiction — In  passing  from  a  model  of  a  ship  to  the  ship 
itself,  what  correction  must  be  made  for  skin  friction  ? — Exmoutb. 

Answer. — First  find  the  total  resistance  of  the  model  by  experi- 
ment, then  calculate  the  skin  i-esistance  of  the  model,  which  equals 
the  coefficient  of  friction  x  the  wetted  surface  x  a  function  of 
the  speed  approximating  to  the  square.  The  difference  between 
the  total  and  the  skin  resistance  is  the  residuary  resistance  (wave 
and  eddy)  which  follows  the  law  of  comparison  that — 

resistance  of  ship  A  _  wet  surface  of  A  ^  t  ^\'^ 
■resistanee  of  ship  B      wet  surface  of  B  \V/ 

where  c  and  V  are  corresponding  speeds,  or  those  which  are  pro- 
portional to  the  square  roots  of  the  lengths  of  similar  ships.  From 
the  residuary  resistance  of  the  model  calculate,  by  the  above  law 
of  comparison,  the  residuary  resistance  of  the  actual  ship.  Next 
calculate  the  skin  resistance  of  the  actual  ship.  The  sum  of  the 
residuary  and  the  skin  resistance  gives  the  total  resistance.  For 
details,  see  Atherton  and  Mellanby's  "  Resistance  and  Power  of 
Steamships,"  published  by  The  Technical  Publishing  Co.  Limited. 
W.  H.  A. 

1797-  Crank  Shaft  Governor. — Is  there  a  crank  shaft  governor  for 
steam  engines  giving  automatic  expansion  without  reducing  the 
lead  as  the  load  is  reduced  ?  If  so,  I  shall  be  very  glad  to  have  par- 
ticulars of  same,  especially  of  the  bar  type. — Scotsman. 

Answer. — Automatic  expansion  shaft  governors  have  been  made 
having  constant  lead,  the  eccentric  being  made  to  slide  across  the 
shaft  in  a  straight  line.  But  the  common  practice  of  allowing  the 
lead  to  diminish  as  the  load  becomes  less,  due  the  much  simpler 
method  of  carrying  the  eccentric  on  a  pin  from  which  it  swings,  is 
found  to  have  no  great  disadvantages,  any  disadvantages  this 
may  be  thought  to  possess  being  considered  more  than  compensated 
for  by  the  extra  simplicity  and  greater  freedom  of  action  of  this 
construction.  The  writer  does  not  know  of  any  shaft  governor 
made  at  present  giving  constant  lead. — H.  R.  H. 

1799.  Book  for  Board  of  Trade  Marine  Engineers'  Examina- 
tions.— Can  any  reader  recommend  me  a  useful  book  on  marine 
engineering  problems  and  solutions  ?  I  mean  the  practical  kind 
of  questions  one  would  have  to  be  acquainted  with  to  pass  for,  say, 
extra  chief  engineer  or  Board  of  Trade  inspector. — X.  Y.  Z. 

Answer. — Messrs.  W.  H.  Thorn  and  Son,  of  5,  Waterville  Terrace, 
North  Shields,  are  the  authors  of  Reed's  "  Extra  First>class  Guide." 
They  aiso  prepare  candidates,  either  at  school  or  by  post,  for  extra 
chief  engineer  or  Board  of  Trade  surveyorships.  If  "X.  Y.  Z." 
writes  them  they  will  give  him  all  the  information  he  requires. — J.  W. 


1805.  Standard  Dimensions  of  Cast-iron  Bends,  Tees,  &c.— 

I  should  be  greatly  obliged  if  some  of  your  readers  could  furnish 
me  with  the  standard  dimensions  of  cast-iron  bends  and  tees,  or  if 
there  is  a  book  that  can  be  purchased  publishing  the  same. — 
C.  E.  I. 


MISCELLANEA. 

The  North  British  Locomotive  Comjjany  has  secured  an  order 
for  36  heavy  locomotives  for  the  Natal  railways.  The  contract 
is  for  the  most  jiowerful  class  of  locomotive  that  has  been 
delivered  in  South  Africa. 

Where  the  Germans  Succeed. — ^Au  order  has  recently  been 
given  by  the  Contract  Power  Company,  of  Hamilton,  Canada, 
to  a  German  firm  for  four  turbines  of  6,000  H.P.  each  for  their 
power  station  at  De  Cew's  Falls.  Another  German  firm  has  also 
secured  an  order  for  three  turbines  of  over  11,000  H.P.  each 
for  the  Ontario  Power  Company,  for  their  developments  at 
Niagara. 

The  now  Subway  Company  of  New  York  has  ordered  200 
all-steel  passenger  cars,  after  satisfactory  tests  had  been  made 
to  prove  the  practicability  of  the  new  departure.  The  cars  are 
51ft.  long  and  8  ft.  7  in.  wide.  There  is  said  to  be  no  danger 
of  a  short  circuit.  The  interior  is  fitted  with  aluminium.  The 
cars,  which  are  strong  and  quite  fireproof,  are  said  to  be  the 
first  all-steel  cars  in  the  world. 
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TRADE  RESTRICTIONS:  THE  PRICE  AND  CONDITIONS 
AFFECTING   PATENTED  ARTICLES. 

The  condition  that  is  attached  to  the  granting  of  a  patent 
to  an  inventor  that  operates  most  to  his  advantage  is 
undoubtedly  that  which  gives  to  him  the  sole  right  to  use, 
exercise,  and  vend  his  invention  for  the  period  during  which 
such  patent  protection  runs.  Many  discussions  have  arisen 
and  mucli  litigation  has  ensued  as  to  what  really  constitutes 
the  meaning  of  the  terms  "  exercising,  using,  and  vending." 
The  Courts  have  laid  it  down  in  no  uncertain  teiins  that 
provided  the  patentee  sup^ilies  tlie  public  he  is  entitled  to 
arrange  his  own  terms  with  them  as  to  the  manner  in 
which  such  shall  be  used.  Tlie  only  condition  that  would 
militate  against  this  to  his  disadvantage  is  that  whicli 
provides  that  if  it  can  be  shown  that  the  reasonable  wants 
of  tlie  public  witli  regard  to  his  invention  are  not  met,  then 
a  compulsory  license  can  be  secured  by  others  for  working 
it. 

Tlie  securing  of  a  compulsory  license,  however,  is  at 
the  present  time  an  extremely  difficult  task  to  undertake  ;  it 
is  only  a  little  lessi  costly  than  a  patent  action  itself,  and 
there  are  very  few  firms  who  care  about  purchasing 
manufacturing  rights  on  such  expensive  conditions.  Witli 
the  granting,  however,  of  a  compulsory  license  there  must 
still  be  provided  remuneration  in  the  matter  of  royalty  to 
the  inventor,  so  that  in  any  event  the  reward  or  the  profit 
to  the  inventor  must  be  provided  wliether  he  makes  the 
articles  himself  or  whether  others  make  them  against  his 
will,  perliaps  by  virtue  of  a  license  coinpuLsorily  obtained. 

It  has  been  laid  down  in  one  decision  that  an  inventor 
can  dictate  his  own  terms  as  to  the  manner  in  whicli  his 
invention  shall  be  used,  and  he  can  indeed  make  those 
terms  such  that  the  purchaser,  if  he  chooses  to  u.se  the 
invention,  will  be  under  great  restrictions;  thus  he  may 
stipulate  the  price  at  whicli  tlie  article  shall  be  sold  to 
the  public,  and  althougli  the  [lerson  ])urchasing  from  him 
iiiio-ht  be  satisfied  with  less  profit  than  that  which  he  fi.xcs 
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us  being  due  on  tlie  price  from  tlie  imblic,  yet  tlie  iirice  so 
fixed  by  liim  must  be  adliered  to.  A  seller,  tlierefore,  who 
is  possessed  of  n  patented  artii-le  ou  wliicii  the  inventor 
has  fixed  his  terms  for  the  sale  cannot  sell  that  article  at 
a  less  price  than  the  inventor  chooses  to  fix  without  runnino; 
the  risk  of  infringing  the  patent,  even  although  the  article 
that  he  sells  is  made  by  the  inventor,  and  the  inventor  gets 
no  greater  price  from  it  from  the  seller  than  he  would  were 
it  sold  at  the  higher  price  to  the  public. 

The  use  of  a  patented  article  carries  with  it  the  right 
to  use  it  in  any  way  that  the  purchaser  chooses  to  use  it, 
unless  he  knows  of  restrictions ;  if,  however,  he  does  know 
of  such  restrictions  at  the  time  of  the  sale,  he  is  bound 
by  them. 

The  patentee  has  the  sole  right  of  using  and  selling  the 
articles,  and  he  may,  if  he  wishes,  prevent  anybody  from 
dealing  with  them  at  all.  It  has,  in  fact,  been  decided  in 
the  Courts  that  it  does  not  matter  what  the  conditions  are, 
01'  how  uni'easonable  and  absurd  they  may  be;  if  the 
purchaser  proposes  to  buy,  he  is  bound  bj^  the  conditions 
that  the  inventor  imposes. 

Manufacturers  of  articles  that  are  patented  have,  there- 
fore, an  unassailable  right  to  fix  a  uniform  price  at  whicli 
they  shall  be  disposed  of  to  the  public,  and  they  can,  if 
they  wish,  prevent  any  persons  from  entering  into  competi- 
tion with  them  by  stipulating  the  conditions  under  which 
they  allow  the  articles  to  be  used  at  the  time  they  send  such 
articles  from  their  works. 


THE  EFFICIENCY  OF  TURBINE  ENGINES. 

A  RECENTLY-PUBLISHED  report  in  the  ''  Journal  of  the 
American  Society  of  Naval  Engineers "  deals  with  the 
investigations  undertaken  by  the  Naval  Bui'eau  of  Steam 
Engineering  to  determine  the  efficiency  of  turbine  engines. 
In  the  report  detailed  particulars  are  given  of  trials  and 
tests  imdertaken  Avith  a  1,000  kilowatt  steam  turbine  built 
in  America,  connected  direct  to  the  revolving  field  of  an 
alternating-current  generator.  The  general  design  of  the 
turbine,  although  built  in  Ameiica  by  the  Westinghouse 
Company,  was  substantially  of  the  Parsons  type,  some 
modifications,  however,  being  introduced  for  the  particular 
purposes  to  which  it  was  applied. 

During  the  run  of  four  hours  the  revolutions  of  the 
turbine  shaft  remained  practically  constant  at  1,500, 
although  the  load  was  increased  as  greatly  as  50  per  cent 
during  some  of  the  periods  of  the  trials.  Notwithstanding 
the  extra  demand  that  was  made  upon  the  generators,  the 
turbine  ran  without  noise,  its  levolving  parts  being  so 
accurately  balanced  that  everything  is  recorded  as  being 
perfectly  smooth  and  without  even  the  slightest  vibration. 

Compared  with  a  reciprocating  engine,  the  report 
corroborates  the  known  experience  of  others  that  the  fewer 
parts  necessit-ated  but  little  watching,  and  that  a  smaller 
engine  room  force  would  therefore  suffice  for  the  turbine 
as  against  the  reciprocating  engine,  while  the  space  occupied 
is  given  as  about  68  cubic  feet  per  indicated  horse  power, 
as  against  "85  foi'  the  reciprocating  engine. 

The  bearings,  although  subjected  to  a  shaft  revolving  at 
so  high  a  speed,  in  a  turbine  have  really  less  to  sustain 
than  would  be  required  for  bearings  of  the  same  size  in 
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ordinary  engineering  work,  seeing  that  they  have  only  to 
carry  tlie  weight  of  the  revolving  drum  with  its  accessories, 
and  are  loaded  to  a  ])ressure  of  about  50  lb.  ]ier  square  inch, 
as  against  3001b.  to  100  lb.  per  squai-e  inch  on  the  bearings 
of  an  ordinary  engine. 

The  signatories  to  the  report  state  that  for  driving 
electrical  generators  the  turbines  were  undoubtedly,  both 
from  a  mechanical  and  a  theoretical  lieat-engine  point  of 
view,  superior  in  efficiency  when  compared  with  the 
ordinary  steam  engine,  and  that  the  advantages  of  the 
turbine  as  a  motor  for  propulsive  jiurposes  could  reasonably 
be  concluded  to  have  been  established  from  its  efficiencj^ 
when  used  for  other  purposes. 

As  an  interesting  commentary  upon  the  opinions  of  the 
experts  as  to  the  inferential  advantages  of  the  turbine,  the 
actual  results  secured  upon  the  Cross-Channel  steamer  Queen 
are  interesting,  inasmuch  as  the  conditions  to  which  the 
motors  are  subjected  in  that  short  but  extremely  rough 
and  hazardous  passage  are  such  as  would  not  be  experienced 
by  engines  ruiming  on  ordinaiy  trips  across  the  Atlantic, 
so  that  the  enterprise  of  Messrs.  Allen  and  of  the  Cunard 
Company  is  not  by  any  means  to  be  associated  with  pure 
experimental  undertakings,  but  is  warranted  by  that  which 
has  previously  occurred  elsewhere. 


THE  ELECTRIC  TRAMWAY  POSITION  :  SIGNS  OF  THE 
TIMES. 

There  are  few  departments  of  practical  electric  traction 
work  which  have  been  so  fertile  in  the  pi'oduction  of  new 
ideas  as  has  the  surface-contact  tramway.  The  great 
advantages  which  would  obtain  with  street  lines  constructed 
on  this  principle,  if  they  could  be  economically  worked 
with  absolute  safety  to  horse  and  pedestrian  traffic,  have 
Ijeeni  long  recognised  to  be  very  great  indeed;  hence  the 
number  of  inventors  who  have  sought  fame  and  fortune 
in  working  out  new  details  for  perfecting  a  system  which 
would  avoid  both  the  overhead  work  of  trolley  construction 
and  the  expensive  and  sometimes  dangerous  slot  work  of 
the  underground  conduit  have  been  legion. 

Those  who,  with  us,  are  acquainted  with  the  course 
which  this  matter  has  taken,  say,  during  the  past  twenty 
years  will  remember  that  among  the  score  or  more  of  such 
inventions,  which  have  gone  so  far  as  the  construction  of 
experimental  tracks,  have  lieen  some  I'eniarkably  ingenious 
contrivances,  which  have  had  associated  with  them  the 
names  of  some  of  the  earliest  pioneers  in  the  world's 
electrical  science  and  engineering  industry,  and  some  of 
the  most  eminent  latter-day  leaders  in  these  departments. 
The  unfortunate  thing,  however,  is  that  there  have  been 
so  many  failures — so  many  of  these  experimental  systems 
have  had  their  day  and  ceased  to  be — and  the  overhead 
trolley  system  became  so  strongly  entrenched,  that,  during 
the  last  few  years  there  has  been  a  tendency  among  many 
electrical  engineers  to  consider  all  new  attempts  in  the 
direction  of  surface-contact  traction  as  being  foredoomed 
to  failure.  We  do  not  say  that  this  is  not  to  some  extent 
a  natural  outcome  of  the  unsuccessful  attempts  referred 
to,  l)ut  we  do  say  that  it  is  much  to  be  deplored,  for  so 
many  difficulties  wliich  have  presented  themselves  in  other 
directions  have  been  mastered  bj^  patient  and  ingenious 
work,  that  there  is  no  justification  for  supposing  that  one 
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of  these  riiie  days  there  may  not  be  some  such  system 
introduced  which,  given  fair  dealing-,  may  have  more  of 
good  in  it. 

The  various  accidents  tihat  have  lately  occurred  on 
trolley  tramways,  such  as  the  breakage  of  overhead  wires, 
causing  the  killing  of  two  horses  from  electric  shock,  the 
defective  insulator  which  caused  a  trolley  post  to  become 
cliarged,  so  that  three  passing  horses  were  instantaneously 
killed,  the  failure  of  car  brakes  to  act  at  the  vital  moment 
when  trolley  poles  have  slipped  the  overhead  conductor, 
and  so  on,  have  all  been  used  to  emphasise  the  street 
dangers,  which  sometimes  follow  the  employment  of  the 
system  which  such  a  large  number  of  English  towns  have 
adopted. 

Few  places  can  afford  the  heavy  cost  of  conduit  lines  as 
laid  in  London  and  Bournemouth,  and  the  motor  car  is 
not  yet  able  to  fill  the  bill  completely ;  therefore,  while  we 
have  no  particular  predilection  for  any  one  of  the  surface- 
contact  systems  now  before  the  country,  we  think  it  will 
be  as  well  that  new  proposals  of  the  kind  should  not  be 
cast  aside  without  receiving  their  due  meed  of  consideration. 
It  is  true  that  there  has  been  much  criticism  forthcomng, 
but  the  position  at  the  moment  is  this :  A  company  is 
about  to  install  the  Dolter  system  at  Torquay  ;  Folkestone 
municipality  has  conditionally  pledged  itself  to  a  length 
of  line  equipped  on  the  G.B.  system,  which  has  lately  been 
brought  to  the  notice  of  experts  and  others  on  a  trial  track 
just  outside  London ;  and  Wolverhampton  is  extending  its 
Lorain  surface  lines.  There  are  also  rumoursi  of  move- 
ments in  other  towns.  In  the  presence  of  these  facts  it 
is  hardly  right  to  pooh-pooh  the  surface-contact  tramway, 
and  laugh  it  out  of  court  as  an  imposture. 


NOTES  ON  NEWS. 


The  United  States  Navy. — ^The  report  made  on  the 
United  States  Navy  Estimates  by  the  House  Committee  of 
Congress  shows  (says  the  Londoni  correspondent  of  the 
Gla.^gow  Herald)  that  there  is  again  official  distrust  as  to 
the  maintenance  of  competition  of  shipbuilders  for  naval 
work.  Tlie  Secretary  of  the  Navy  is  authorised  to  have 
any  or  all  of  the  new  ships  built  in  the  Government  yard 
if  it  appears  that  the  shipbuilders  have  entered  into  any 
understanding  to  deprive  the  Government  of  "  fair  and 
unrestricted  competition  "  in  letting  the  contracts  for  the 
construction  of  the  new  warships.  The  ships  to  be  laid 
down  are  a  first-class  battleship  of  16,000  tons,  to  cost 
about  £1,555,000,  as  conqjared  with  the  =£1,450,000  of  our 
lfi,.')50  tons  King  Edward  VII.  battleships  ;  two  first-class 
armoin-ed  cruisers  of  14,500  tons,  to  cost  about  £1,301,000, 
as  against  £1,131,880  for  our  Duke  of  Edinburgh  cruisers 
of  13,550  tons;  and  three  scouts  of  not  moi'e  than  3,750 
tons,  costing  about  £440,000,  as  against  £278,000  for  our 
2,800  tons  25  knot  speed  scouts.  The  American  prices 
estimated  are  not  likely  to  be  exceeded ;  the  actual  cost 
will  probably  come  witJiin  the  figures  given.  These  fighting 
ships  are  now  approved  by  the  House  Committtee.  There 
are  two  colliers  in  the  progrannne,  each  to  cany  5,000  tons 
of  coal  for  the  fleet,  and  to  maintain  a  speed  equal  to  that 
of  the  battleships,  the  cost  for  eacli  being  £250,000.  The 
Committee  point  out  that  the  vessels  authorised,  and  now 
under  construction,  will  cost,  including  hull,  engines, 
armour,  and  ordnance,  £16,750,000,  of  wliich  £9,307,000 
are  for  hull  and  machinery,  £7,157,000  for  armour  and 
nrmanient,  and  about   £80,000  for  equipment.    Of  tin's 


total  six  millions  is  to  be  paid  for  in  the  ensuing  financial 
year.  Stress  is  laid  by  the  committee  on  the  inqjortance 
of  a  naval  base  in  the  Far  East  in  view  of  "  the  rapidly- 
developing  complications  of  the  whole  Far  Eastern  situa- 
tion." A  station  is  being  arranged  at  Olongapo  on  the 
Philippine  Islands,  for  which  £172,500  is  voted,  and  the 
committee  urged  rapid  progress.  The  committee  state  that 
in  view  "  of  our  great  interest  in  the  East,  7,000  miles  away 
from  home,"  it  would  be  criminal  negligence "  for  Con- 
gress to  fail  to  provide  a  naval  station  for  docking  and 
repairing  ships.  A  sum  of  £77,000  is  voted  for  another 
naval  base  at  Guantanama,  on  the  Island  of  Cuba,  regarding 
the  location  of  which  they  express  full  approval  from  the 
view  of  the  protection  of  the  country's  interests  in  the  West 
Indies,  and  the  defence  of  the  Panama  Canal,  and  of  the 
maintenance  of  the  Monroe  doctrine. 


Railway  Wagons  in  Steel. — ^At  a  recent  meeting 
of  the  Institution  of  Civil  Engineers  Mr.  J.  Twin- 
berrow  read  a  paper  dealing  with  "  The  Construction  of 
Railway  Wagons  in  Steel,"  opening  with  a  comparison  of 
the  physical  qualities  of  timber  and  steel.  He  mentioned 
that  the  limit  of  elasticity  of  white  oak  was  nearly  equal 
to  the  ultimate  strength,  and  the  modulus  of  elasticity  was 
low,  so  that  a  timber  frame,  by  reason  of  the  extent  of  its 
elastic  deflection,  had  great  capability  of  absorbing  shock. 
The  lateral  stiffness  of  planking  was  greater  tlian  that  of 
unstiffened  steel  and  slates  of  equal  weight.  The  joints 
of  wooden  frames  were  a  source  of  weakness,  and 
rectangular  sections  were  alone  practicable  for  timber 
beams.  The  ratio  of  the  load  gauge  to  rail  gauge  was 
considered,  and  the  inadequacy  of  the  former  was  stated 
to  be  due  to  the  restrictive  influence  of  the  design  of  rolling 
stock  with  rigid  wheel  base.  The  use  of  bogie  trucks  was 
considered  to  be  desirable  when  the  weight  of  the  axle  was 
increased,  and  the  adoption  of  bogie  lead  or  apparatus  to 
control  the  lateral  and  angular  deflection  of  bogies  was 
recommended.  Bearing  springs  in  series  were  preferable, 
with  single  springs  of  greater  flexibility.  The  practice  of 
arranging  the  side  frames  of  the  bogie  and  the  axle  box 
springs  and  axle  guards  in  the  vertical  plane  through  the 
centres  of  the  journals  was  preferred  to  the  usual  European 
practice  of  setting  back  the  frames  and  axle  guards  to 
provide  room  for  laminated  springs  over  the  axle  boxes.  A 
steel  wagon  should  be  a  complete  structure  in  which  all 
parts  necessaiy  for  containing  the  load  should  contribute 
to  the  strength  and  stability  of  the  whole,  the  component 
parts  being  plain  rolling  mill  shapes  of  standard  section, 
assembled  without  the  aid  of  special  forged  or  pressed  work. 
The  sides  of  the  wagons  were  formed  of  plate  girders,  the 
depth  being  so  considerable  in  relation  to  the  span  that 
deflections  under  working  load  were  quite  unappreciable. 
Special  stress  was  laid  upon  self-discharging  vehicles,  on 
account  of  the  great  economy  eft'ected  by  their  use,  and  the 
manipulation  of  minerals  or  bulk  freight  at  tei'minals.  The 
defective  action  of  ordinary  side  buffers,  with  screw 
couplings  on  sharp  curves,  was  referred  to,  and  the  con- 
ditions for  eliminating  it  were  noted.  Other  important 
points  touched  upon  were  central  couplers,  the  capacity  of 
friction  draught  gear,  as  compared  with  that  of  the  standard 
buffing  and  draw  gear  of  private  owners'  wagons,  and  the 
jii  actice  of  weighing  long  wagons  on  short  weigh  bridges. 


Novel  Method  of  Stopping  a.  Leak. — The  Eluirlcal  WarhJ 
of  New  York  gives  details  nf  an  interesting  piere  of  engineering 
which  was  recently  carried  out  in  St.  Louis.  .V  leak  occurred 
ill  one  of  the  coffer  dams  being  used  in  the  construction  of  the 
foundations  for  the  new  plant  of  the  Union  Electric  Company 
on  the  river  front.  Water  poured  in  rapidly,  but  the  engineer 
of  a  refrigerating  plant  laid  ammonia  pipes  to  the  point,  and 
the  beach  was  soon  closed  with  solid  ice.  The  water  was  then 
pumped  out  and  work  resumed. 
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THE    CONSTRUCTIONAL    DETAILS  OF 
MODERN  LOCOMOTIVES. 

By  Chablbs  S.  Lake. 

IV.  Boilers  and  FmEBOXEH.—  Concluded  frum  So4. 

Mb.  Dugald  Drummond's  spark  preventer  and  fuel 
economiser  is  illustrated  by  figs.  36  and  37.  This  apparatus 
is  proving  liighly  efficacious  in  the  attainment  of  tlie 
objects  for  whicli  it  has  been  designed.  It  is  of  simple 
construction,  and,  unlike  many  of  the  so-called  "  spark 
arresters,"  it  performs  all  that  is  required  of  it  without 
in  any  way  liindering  the  free  steaming  of  the  engine. 


movable,  are  attached  to  the  fixed  wings,  and  may  be 
folded  up  over  the  latter  when  it  is  desired  to  gain  access 
to  the  tubes.  The  running  position  is  shown  in  fig.  37 
with  the  movable  wings  let  down.  The  nozzle  of 
the  blast  pipe  passes  into  an  extension  of  the  chimney, 
which  projects  downwards  into  the  smokebox. 


Km.  30. 


FiQ.  37. 

Two  slotted  holes  are  formed  in  the  sides  of  this  exten- 
sion, comunicating  with  the  fixed  wing  chamber  already 
mentioned,  so  that  the  furnace  gases  are  compelled  to 
circulate  about  the  smokebox  before  coming  in  contact 
witli  the  action  of  the  exhaust,  and  thus,  instead  of  only 
a  percentage  of  these  products — i.e.,  that  which  finds  its 
way  through  the  limited  ninuber  of  tubes  nearest  the  blast- 
pipe  orifice — being  roared  away  up  the  chimney  as  usual, 
the  draught  is  equalised,  and  influences  the  whole  of  the 
gases  through  all  the  tubes,  thus  extracting  a  much  larger 
percentage  of  heat  value  from  those  gases  before  discharging 
them  into  the  atmosphere. 


Fig.  38.— BENGAL-NAGPUR  RAILWAY  S-OOUPLED  GOODS 

Tliis  objection  to  the  general  run  of  such  devices  has 
already  been  spoken  of,  and,  no  doubt,  holds  good  in  some 
cases ;  but  the  writer  can  personally  testify  to  the  immunity 
of  Mr.  Drummond's  apparatus  from  this  drawback. 

Two  fan-shaped  "  wings  "  are  attached  to  the  caji  of  the 
blast  y)ipe,  and  these  form  what  may  be  termed  a  chamber 
wliicli  is  a  fixture.    Two  other  wings,  which  are,  however. 


GINE  :  LONGITUDINAL  SECTION  THROUGH  BOILER, 

The  fact  that  the  blast  nozzle  is  not  open  to  the  smoke 
box  itself,  and  that  the  exhaust  discharge  cannot  therefore 
possibly  produce  a  greater  efl'ect  upon  one  group  of  tubes 
than  another  alone  accounts  for  the  absence  of  spark- 
ing. The  few  cinders  which  find  their  way  through  the 
tubes  are  deposited  at  the  bottom  of  the  smoke  box  until 
it  is  convenient  to  remove  them, 
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The  expedient  of  usiug  a  short  blast  {)ipe  with  the  nozzle 
oil  a  level  with  the  lower  I'ows  of  tubes  has  been  tried  as 
a  means  of  producing  a  more  equal  draught  through  all 
the  tubes,  but  in  practice  the  results  are  little  or  no  better 
than  with  the  customary  lieight  of  the  pipe. 


Fig.  SP.— Beugal-Nagpiu-  Railway  8-coupled  Goods  Engine  Half  Cros-s  Sectiou 
through  Smokebox.    Half  End  Elevation,  Fiiebox  End. 

By  courteous  permission  of  Mr.  Drummond,  the  writer 
recently  made  a  number  of  trips  upon  A'arious  locomotives 
on  the  London  and  South-Western  Railway  whilst  working 
some  of  the  heaviest  and  fastest  trains  on  the  system.  The 


general  efficiency  of  both  the  water-tube  arrangement  and 
the  spark  preventer  was  amply  demonstrated  during  the 
runs. 

The  engines  steam  very  freely  indeed,  and  upon  one  of 
the  trips  referred  to,  and  which  was  fronr  Salisbuiy  to 
Waterloo  without  stop  on  one  of  the  up  evening  expresses 
front  the  West  of  England,  no  sign  of  sparking  was  to  be 
detected,  although  the  load  was  the  equivalent  of  16 1 
coaches  well  filled,  and  the  time  occupied  in  covering  the 
distance  of  83|  utiles  being  1  hour  33 1  minutes. 

The  next  boiler  to  be  dealt  with  is  that  of  the  lieavy  eight- 
coupled  goods  locomotive  constructed  by  Robert  Stephen- 
son aiid  Company  Limited  for  the  Bengal-Nagpur  Rail- 
way— see  figs.  38  and  39 — other  features  of  which  engine 
have  already  been  illustrated  and  described  in  the  preceding 
articles.  This  boiler  is  of  "  ordinary  "  construction,  but  is 
of  exceptional  size,  and  therefore  of  great  interest.  It  is 
applied  to  a  locomotive  built  for  the  5  ft.  6  in.  gauge,  a  fact 
which  has  also  been  referred  to.  The  proportions  of  the 
barrel,  as  will  be  seen,  are  very  ample,  being  5  ft.  7^  in. 
diameter  outside  the  smallest  rmg  and  5  ft.  8 J  in.  outside 
the  larger  one,  only  two  rings  beitig  employed. 

This  is  a  steel  boiler  (|  in.  plate),  with  interior  firebox 
of  copper.  There  are  303  tubes  2  in.  diameter,  outside, 
giving  a  heating  surface  area  of  2,062  square  feet.  The 
firebox  provides  173  additional  square  feet,  the  total,  there- 
fore, being  2,235  square  feet.  The  grate  area  is  32  square 
feet.  The  firebox  is  of  the  Belpaire  pattern,  with  the 
usual  radial  crowai  stays,  etc.  Raiusbottom  type  safety 
valves  are  fitted  (3^  in.  diameter)  on  top  of  the  firebox,  and 
loaded  for  a  pressure  of  1801b.  per  square  inch. 

Fig-.  39  shows  a  half  cross-section  through  the  smoke  box 
and  a  half  end  view  of  the  firebox. 

It  will  be  noticed  that  the  chimney  is  extended  down- 
wards into  the  smoke  box.  The  latter  is  of  the  "  niodified 
extension  "  type.    The  whole  construction  is  of  the  most 


Fio.  40.-ERIE  RAILROAD:  SECTION  THROUGH  BOILER  OF  CLASS  H12  2-S-O  ENGINE. 
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modern  and  substantial  character,  and  the  boiler  should, 
in  practice,  prove  amply  sufficient  for  supplying  steam  in 
an  adequate  measure  to  the  very  large  cylinders,  viz.,  21  in. 
diameter  by  26  in.  stroke,  with  which  the  engine  is 
provided. 

A  typical  example  of  continental  boiler  construction  as 
applied  to  locomotive  practice  is  shown  in  figs.  33  and  31. 
This  is  for  another  eight-wheel  coupled  goods  enghie, 
but  the  general  projjortions  are  less  than  in  the  preceding 


countries,  and  the  principal  reason  for  this  has  also  been 
referred  to,  viz.,  the  greater  liberality  in  loading  gauge 
measui-emeuts.  Owing  to  this  fact  American  engineers 
have  been  enabled  to  develop  their  ideas,  unfettered  by 
what  in  tliis  country  and  upon  the  Continent  has  long  been 
looked  upon  as  one  of  the  greatest  difficulties  opposing 
the  path  of  progress  in  matters  of  locomotive  construction. 

In  the  matter  of  crank  axles  and  balanced  com])ounds 
the  Americans  are  still  a  long  way  behind,  as  they  also  are 


Fro.  41.-CHICAG0  AND  ALTON  RAILROAD: 


LONGITUDINAL  SEC  PIGN  THROUGH  BOILER  AND  FIREBOX  OF  4-6-2  TYPE  EXPRESS 
PASSENGEU  ENGINE. 


example.  Nevertheless,  the  boiler  is  of  a  thoroughly 
modern  description,  and  is  used  on  one  of  the  most  recent 
types  of  locomotives  u])on  the  Midi,"  or  Southern,  Rail- 
way of  France.* 

The  barrel  is  of  Siemens-Martin  steel  plates  built  uj) 
in  three  rings,  the  diameter  i-anging  from  4  ft.  11|  in. 
outside  the  smallest  to  5  ft.  If  in.  outside  the  largest  ring, 
the  length  being  14  ft.  l|in. 

The  transverse  seains  are  double-riveted,  and  tlie 
longitudinal  seams  have  double  butt  straps  and  four  rows 
of  rivets.  All  the  steel  plates  are  annealed  after  being 
formed  into  the  desired  shape. 

In  addition  to  the  usual  boiler  mountings,  two  large 
cylindrical  pattern  sand  boxes  are  j^laced  upon  the  barrel, 
one  between  the  chimney  and  dome,  and  the  other 
innnediately  in  advance  of  the  firebox.  Pipes  convey  sand 
from  these  recejjtacles  to  the  rear  of  both  the  high-pressure 
and  low-jjressure  driving  wheels,  and  also  to  the  front  of 
the  former  pair  and  to  the  first  pair  of  coupled  wheels. 
The  boiler  contains  148  "Serve"  tubes  (with  internal  ribs), 
which  alone  account  for  no  less  than  2,587'75  square  feet 
of  heating  surface.  The  firebox  provides  170' 05  square 
feet,  bringing  the  total  up  to  2,757'80  square  feet,  with  a 
grate  area  of  30' 14  square  feet. 

The  safetj^  valves  are  of  the  directly-loaded  type, 
each  valve  having  its  own  independent  spring.  The  work- 
ing steam  pressure  is  2131b.  per  squai'e  inch.  The  firebox 
is  of  the  Belpaire  type,  with  steel  outer  shell  and  copper 
interior  firebox,  the  stays  being  of  manganese  bronze.  The 
double-beat  regulator  is  located  in  the  dome.  The  smoke 
box  is  much  extended,  the  length  being  5  ft.  5§  in.  inside. 
A  wire  gauge  spark  arrester  is  fitted  as  shown  at  A,  fig.  33  ; 
the  gauge  used  has  '/icin.  meshes. 

The  boiler  is  fed  by  two  "  Friedmann "  automatic 
injectors  capable  of  delivering  44  gallons  pe}'  minute 
individually.  The  general  design  is  a  well-thought-out  one, 
and  reflects  credit  upon  its  designer,  Mons.  MoftVc,  loco- 
motive superintendent  of  the  Southern  Railway.  It  has 
already  been  pointed  out  that  in  almost  every  bianch  of 
locomotive  engineering  American  standards  are  found  to 
have  advanced  some  stages  beyond  tliose   of  European 

*  This  engine  was  illustrated  on  pa„'e  613  of  The  ProcUeat  Enginm;  December 
2  jth,  1903,  in  the  articles  entitled  "  Continental  Locomotive  Types." 


in  mail}'  phases  of  boiler  design,  but  in  regard  to  develop- 
ment of  "types  "  of  boilers  and  fireboxes  they  certainly  lead 
the  rest  of  the  world. 


6  -e^ 


6  -  8" 

Fig.  42.— Chicago  and  Alton  R.iihoad  :  Cross  Section  through  Boiler  and  Fire- 
box of  4—6—2  Type  Express  Passenger  Engine. 

The  general  design  of  a  locomotive  boiler  as  fitted  to  a 
large  ''Consolidation'"'  t.^qie  (2 — 8 — 0)  goods  engine  is 
shown  in  fig.  40.  This  boiler  has  one  ''coned''  rhig,  and 
that  next  the  firebox.  The  taper  portion  is  at  the  under- 
side of  the  ban-el  in  this  case,  but  it  is  more  usual  to  find 
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it  at  the  top,  as  in  oiu-  own  Great  Western  engines.  The 
firebox  is  of  the  "  Wootten  "  type,  wliich  is  specially  adapted 
for  burning  inferior  grades  of  coal.  It  is  very  wide, 
extending  over  the  frames  for  a  considerable  distance  on 
either  side,  and  the  length  is  also  great,  viz.,  9  ft.  5  in. 
inside.  The  firebox  is,  however,  very  shallow.  There  is 
no  brick  arch  in  this  particular  fu-ebox,  and  the  pattern  cf 
grate  known  as  the  "  rocking  grate  "  is  used.  The  pr  incipal 
dimensions  of  the  firebox  are  as  follow  :  Length  (inside), 
9  ft.  5  in. ;  width  (inside),  8  ft. ;  depth  (front),  5  ft.  i  in. ; 
depth  (back),  4  ft.  5  in.  The  material  used  is  carbon  steel 
i  in.  thick  for  the  front  plate  and  I  in.  for  the  back  plate, 
the  side  plates  being  ^/.cin.  thick.  The  water  spaces  are 
iiu.  at  the  front  and  3  J  in.  at  the  sides  and  back.  The 
barrel  of  the  boiler  is  built  up  of  two  telescopic  rings,  the 
length  being  13  ft.  2Vio  in.  and  the  diameter  outside  the 
smaller  ring  5  ft.  8  in.  The  material  is  carbon  steel,  as 
in  the  case  of  the  firebox.  The  plates  are  'V.g  in.  thick, 
the  horizontal  seams  being  sextuple  riveted  and  the 
circumferential  seams  double  riveted.  The  tube  plates  are 
in.  thick  (back)  and  f  in.  (front),  the  crown  plate  being 
^  in.  thick  and  supported  by  radial  stays. 


Fia.  43. 

There  are  298  2  in.  diameter  tubes,  giving  a  heating 
surface  of  2,224  square  feet,  which,  added  to  the  167  square 
feet  contributed  by  the  firebox,  brings  up  the  total  to  2,391 
square  feet,  by  no  means  a  high  figure  in  American  practice. 

The  safety  valves  are  placed  over  the  firebox,  and  are 
loaded  to  2001b.  per  square  inch. 

The  smoke  box  is  5  ft.  5  in.  in  length  and  5  ft.  1 1  in. 
diameter. 

The  next  illustrations,  figs.  41  and  42,  are  of  a  boiler 
fitted  to  an  express  passenger  engine  of  tlie  4 — 6 — ^2  type, 
owned  by  the  Chicago  and  Alton  Railway.  This  boiler  is 
of  the  straight  or  flush-topped  pattern,  and  is  built  up  of 
four  telescopic  steel  rings.  The  dimensions  throughout 
are  very  massive,  and  this  feature  is  a  predominant  one 
throughout  the  entire  construction  of  the  locomotive,  wliich 
is  one  of  the  largest,  if  not  the  largest,  passenger  engines 
in  the  united  States. 

The  diameter  of  the  barrel  at  the  smallest  ring  is 
5  ft.  10  in.  outside,  rising  by  stages,  as  each  ring  succeeds 
another,  to  6  ft.  27 lo  in.  near  the  firebox.  The  thickness 
of  the  plates  also  vary,  commencing  as  before,  \vith  the 
smallest  ring  "/.e  in.  thick,  second  ring  ^^/32  in.,  and  the 
other  rings  |  in.  thick.  The  Vauclain  butt  joint  with  double 
triangular  welt  is  used.  The  tubes  in  this  boiler  are  of  veiy 
great  length,  viz.,  20  ft.  They  are  of  iron,  328  in  number 
and  2 1  in.  diameter.  Their  heating  surface  is  3,848  square 
feet.  The  total  heating  surface  is  4,078  square  feet,  and 
the  grate  area  54  square  feet.  These  are  typical  dimensions 
ill  American  practice.  Flexible  stay  bolts  are  used  in  the 
throat  plate,  which,  as  will  be  seen  in  the  drawing,  is  short, 
and  slopes  in  a  backward  direction. 

The  boiler  mountings  consist  of  a  steam  dome,  sand  box, 
safety  valve,  casing,  and  whistle  combined,  and  also  the 
usual  bell,  which  is  to  be  found  upon  the  majority  of 
American  locomotives.  The  smoke  box  is  greatly  extended, 
being  8  ft.  5  in.  in  length.  The  front  tube  plate  is  recessed 
into  the  first  ring  of  the  boiler  to  a  depth  of  about  10  in. 
The  working  pressure  of  the  boiler  is  2201b.  per  square 
inch,  and  the  following  are  additional  dimensions  applying 


to  the  firebox  :  Length,  9  ft ;  width,  G  ft.  0^  in. ;  deptii 
(front),  6  ft.  3|in;  depth  (back),  5  ft.  4^  in. ;  thickness  of 
side  plates,  §  in. ;  thickness  of  back  plate,  |  in. ;  thickness 
of  crown  plate,  |  in. ;  thickness  of  tube  plate,  |  in. ;  water 
spaces  (front),  4^in. ;  water  spaces  (sides  and  back),  3^  in. 

The  concluding  illustration,  fig.  43,  shows  a  remarkable 
specimen  of  American  boiler  construction  adapted  for  burn- 
ing liquid  fuel.  The  engine  is  of  the  2 — 4 — 2  (Atlantic) 
type,  and  it  belongs  to  the  Southern  Pacific  Railroad 
Company. 

The  boiler  has  two  coned  rings,  viz.,  the  ring  next  the 
smoke  box,  and  also  the  last  ring.  There  are  four  telescopic 
rings,  beginning  at  5  ft.  6  in.  and  rising  to  7  ft,  2|-in.  out- 
side diameters.  The  last  ring  tapers  down  from  7  ft.  2-|  in. 
to  6  ft.  5^  in.  at  the  back  end.  There  are  346  tubes  16  ft. 
long,  representing  2,883  square  feet  of  heating  surface,  to 
which  has  to  be  added  the  155  of  the  firebox,  giving  a  total 
of  3,038  square  feet. 

The  firebox  is  of  the  corrugated  flue  type,  and,  as  before 
said,  is  arranged  for  burning  oil.  The  ejector  delivers 
the  liquid  fuel  through  a  small  aperture  below  tlie  fire 
door.  Presumably  a  small  quantity  of  coal  is  used  in 
conjunction  with  the  oil,  as  is  done  on  the  English  Great 
Eastern  Railway. 

The  corrugated  furnace  is  5  ft.  3  in.  diameter  by 
9  ft.  9|in.  long,  and  is  fitted  with  an  ordinary  pattern  fire 
door.  One  advantage  of  this  type  of  "  firebox  "  is  that  it 
does  away  with  the  necessity  for  stay  bolts.  It  is  also 
cheaper  to  construct  than  the  usual  form  of  box,  and  allows 
of  an  absolutely  free  circulation  of  water.  The  steam 
space  available  above  it  is  greater  than  in  any  other  form. 
The  working  pressure  of  this  boiler  is  200  lb.  per  square  inch. 


NOTES   ON  AUTOMOBILES* 


The  motor  car  is  becoming  an  industry  of  increasing 
importance,  as  may  readily  be  seen  from  the  recent  official 
export  and  import  returns,  which  give  the  following  figures:  — 

Value  for  190-2.  Value  for  1903. 

£  A 

E.xports    150,000    310,000 

Imports    1,100,000    2,100,000 

This  goes  to  show  that  the  last  year  has  witnessed  a  100  per 
cent  increase  over  the  preceding  year  in  import  and  export 
value  of  automobiles  and  their  parts. 

Automobiles  are  driven  by  either  steam,  electric,  or  oil 
motors.  Attempts  have  b'.'en  made  to  use  compressed  air,  but 
with  unsatisfactory  results.  The  steam  car  owes  its  develop- 
ment chiefly  to  American  manufacturers.  It  has  the  advantage 
of  being  silent  in  its  running,  and  the  flexibility  of  the  steam 
engine  enables  it  to  exert  increased  torque  at  low  speeds.  It 
is  therefore  able  to  climb  stiff  grades  without  the  use  of 
change  speed  gears;  thus  an  efficient  transmission  of  the  power 
to  the  road  wheels  is  obtained. 

The  boiler,  either  of  the  fire  or  water-tube  type,  is  necessarily 
small,  and  owing  to  the  multiplicity  of  tubes  is  liable  to 
become  choked  with  deposits  from  the  water.  Petrol  is  mostly 
used  as  a  fuel,  the  running  cost  of  which  is  comparatively 
high,  about  double  that  of  an  internsl-combustion  petrol-engine 
car  of  the  same  horse  power.  In  some  steam  cars,  paraffin  oil, 
and  even  crude  Texas  oil,  is  used  to  fire  the  boilers.  The 
Hydroleum  Company  make  a  burner  using  crude  oil,  which  is 
sprayed  by  and  mixed  with  steam.  It  produces  a  tierce  blue 
flame,  leaving  but  slight  deposit  in  the  furnace,  and  giving 
practically  no  smell  when  once  started.  The  disadvantage  of 
this  type  of  burner  is  the  roaring  noise  it  makes  when  in  action. 

Steam  cars  may  be  divided  into  two  classes — those  using 
water  or  fire-tube  boilers,  and  those  fitted  with  the  flash  type 
of  boiler,  of  which  latter  the  Serpollet  car  is  a  successful 
example.  This  ear  uses  paraffin  oil  as  fuel.  The  boiler  consists 
of  coils  of  thick  steel  tubing,  into  which  a  small  quantity  of 
water  is  pumped  by  each  stroke  of  the  engine.  The  tubes  are 
maintained  at  a  high  temperature,  sufficient  to  instantly  flash 
the  water  into  steam,  which  is  superheated  by  further  passage 
through  the  hot  tubes.  The  volume  of  water  pumped  into  the 
boiler  at  each  stroke  of  the  engine  is  automatically  regulated 


*  Extract  of  a  paper  read  before  tlie  Rugby  Engineering  Society,  by  Mr.  li. 
llopps,  March  3rd,  1904. 
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according  to  the  ai)iouut  of  steam  re'^uired.  High  steuiii 
pressures  can  be  obtained  with  p?rfect  safety,  even  up  to  750  lb. 
to  the  stjuare  inch  for  short  bursts  of  speed.  The  boiler  cannot 
cause  destruction  by  exploding,  owing  to  the  small  volume  of 
steam  carried.  A  car  of  this  type  is  necessarily  complicated, 
and  this  is  probably  the  reason  why  they  have  not  become  more 
2)opular. 

Electricity  as  a  motive  power  is  confined  to  vehicles  for 
town  service.  The  storage  battery  is  its  limiting  feature,  and 
prevents  distances  of  more  than  40  to  50  miles  being  accom- 
plished without  re-charging. 

To  increase  the  range  of  the  electric  car,  and  therefore  its 
use  as  a  touring  vehicle,  several  makers  have  for  some  time 
experimented  with  a  combined  system  in  which  a  petrol  engine 
and  dynamo  take  the  place  of  accumulators  for  supplying  the 
n(!cessary  current  to  the  electric  motors.  Although  this 
system  as  compared  with  the  ordinaiy  petrol  car  has  the  dis- 
advantage of  increased  weight,  and  less  efficient  transmission 
of  power  to  road  wheels  on  the  top  speed,  yet  it  undoubtedly 
has  its  advantages  in  providing  an  extremely  flexible  and  easy 
control,  and  with  well-designed  motors  and  dynamos  gives  a 
Jiigher  efficiency  of  trausmission  on  low  speeds.  It  is  not 
improbable  that  it  will  yet  prove  the  most  satisfactory  system 
for  j^ropelling  heavy-service  vehicles,  where  chinge-speed  gears 
have  proved  unsatisfactory  under  the  strains  they  undergo  in 
the  stopping  and  re-starting. 

By  far  the  greater  number  of  motor  cars  rnnning  to-day  are 
driven  by  oil  engines  u.sing  either  petrol  or  alcohol  as  a  fuel, 
iind  it  is  this  class  of  vehicle  that  will  be  described  more  in 
detail. 

There  are  several  factors  which  go  to  make  the  petrol  engine 
the  most  satisfactory  motor  for  driving  automobiles.  In  the 
first  place  it  is  very  compact,  and  is  practically  self-contained, 
requiring  no  equivalent  to  the  boiler  or  the  heavy  storage 
battery.  Fuel  and  cooling  water  can  conveniently  be  carried, 
to  enable  the  motor  to  run  for  long  distances  without  stopping 
for  replenishment.  As  an  example  of  this,  a  non-stop  run  has 
recently  been  accomi>lished  from  London  to  Inverness,  a  distance 
of  598  miles,  without  the  engine  of  the  cax  once  being  stopped. 
The  time  occupied  was  37  hours  18  minutes,  or  an  average  speed 
of  16  miles  per  hour.  It  is  doubtful  if  such  a  performance 
could  be  accomplished  with  any  other  form  of  motive  power 
without  constant  sujiplies  of  fresh  fuel  cn  route. 

The  petrol  motor  ihaa|  the  further  advantage  of  being 
extremely  light  for  the  power  developed,  the  weight  of  an 
average  engine  being  in  the  neighbourhood  of  18  lb.  per 
horse  power.  Satisfactory  engines  have  been  built  weighing 
as  low  as  Sj  lb.  per  horse  power.  Considerable  attention  has 
been  paid  to  the  reduction  of  weight  in  racing  cars  with  some 
astonishing  results,  as,  for  example,  one  was  recently  built 
fitted  with  an  engine  developing  70  horse  power  on  the  brake, 
the  complete  vehicle  ready  for  the  road  weighing  but  1,350  lb. 
Such  a  result  can  only  be  obtained  by  cutting  things  finer 
than  would  be  permissible  on  a  touring  car. 

Other  points  favourable  to  the  petrol  engine  are  the  fact 
that  it  requires  but  little  attention  when  running,  the  lubrica- 
tion being  entirely  automatic.  It  can  be  instantly  started  at 
any  time,  and  is  comparatively  cheap  to  nin,  costing  on  an 
average  for  petrol  and  lubricating  oil,  for  a  16  horse  power 
car  carrying  four  passengers,  about  075  of  a  penny  per  mile, 
equivalent  to  a.  "58  of  a  penny  per  ton  mile.  In  a  test  made 
on  a  Chenard-Walcker  10  horse  power  car  over  a  distance  of 
62  miles  the  petrol  consumption  was  at  a  rate  of  45  miles  per 
gallon,  equivalent  to  "25  of  a  penny  per  ton  mile. 

The  most  serious  disadvantage  to  the  petrol  engine  is  its 
inability  to  exert  an  increased  torque  at  low  speeds.  For  this 
reason  it  is  necessaiy  to  introduce  a  change-speed  gear,  to 
enable  the  car  to  climb  steep  grades. 

A  great  deal  of  attention  is  a/t  present  being  jjaid  to  improve 
the  flexibility  of  the  petrol  engine,  as,  for  example,  by 
increasing  the  number  of  cylinders,  and  therefore  the  impulses 
per  revolution.  To  this  end  several  of  the  leading  makers 
are  introducing  six,  and  even  eight,  cylinder  engines  in  their 
new  models. 

A  second  disadvantage  of  the  petrol  engine  is  that  it  requires 
starting,  -either  by  hand  or  by  some  auxiliary  power.  It  is  a 
fact,  however,  that  some  four-cylinder  engines  v.ill  re-start  by 
themselves,  providing  they  have  not  been  standing  too  long; 
this  is  owing  to  one  out  of  the  four  cylinders  always  coming 
to  rest  with  the  piston  on  the  firing  stroke;  if  this  cylinder 
is  then  fired  the  engine  will  start  away  without  any  further 
trouble. 

Considering  now  the  component  parts  that  go  to  make  up 
a  modem  petrol  car,  we  have,  in  the  first  place,  the  engine. 
The  general  type  in  use  to-day  has  vertical  cylinders  working 
on  the  Otto  cycle — i.e.,  an  impulse  every  other  revolution. 
Horizontal  cylinders  are  the  exception,  but  find  favour  with 
some  makers,  as,  for  example,  the  Worsley  Company.  The 
advantage  of  the  vertical  engine  is  purely  one  of  accessibility, 
and  adaption  to  the  best  form  of  frame,  and  method  of  drive. 


For  the  horizontal  type  is  claimed  less  vibration  and  greater 
ease  of  lubrication.  Attempts  are  being  made  to  develop  the 
two-cycle  engine  giving  an  imimlse  every  revolution,  but  at 
present  it  is  not  used  to  any  extent  for  automobile  work.  In 
all  but  the  smallest  size  engines  two  or  more  cylinders  are 
used,  thus  providing  a  more  regular  turning  moment  and  less 
vibration.  General  practice  shows  the  following  relation  between 
size  of  engine  and  number  of  cylinders  used:  — 

Up  to  8  horse  power    Single  cylinder. 

From  8  to  12  horse  power    Double  cylinder. 

From  12  horsepower  upwards  ...    Four  cylinder. 

From  the  exhibits  of  the  recent  shows,  it  appears  that  three- 
cylinder  engines  are  receiving  considerable  attention  from  the 
leading  makers. 

Cylinders,  pistons,  and  piston  rings  are  usually  made  from 
cast  iron;  cylinder,  combustion  head,  and  valve  seats  being 
cast  in  one.  Steel  tubes  .have  been  tried  for  cylinders  with 
varying  success.  Crank  shafts  and  connecting  rods  are  of  best 
steel  forgings,  though  nickel  steel  is  largely  used  for  this  class 
of  work;  bearing  liners  are  of  phosphor  bronze,  and  crauk- 
chamber  cases  of  aluminium  alloy. 

Valves  are  of  the  mushroom  type,  and  are  generally  of  nickel 
steel,  which  metal  seems  better  able  to  resist  the  burning  action 
of  the  hot  gases.  With  a  few  exceptions,  two  valves  only  arc 
used  per  cylinder — i.e.,  inlet  valve  and  exhaust  valve.  They 
may  be  located  on  top  of  the  cylinder  head  directly  over  the 
piston,  and  this  would  seem  to  be  the  best  position,  as  the 
gases  then  have  a  straight  path  in  and  out  of  the  cylinder,  and 
further  there  would  be  an  absence  of  all  side  thrust  on  the 
valve  stems.  This  jwsition,  however,  necessitates  a  complication 
in  the  valve  lifting  mechanism,  and  for  this  reason  the  valves 
are  more  often  located  in  a  recess  ofi  the  cylinder,  with  the 
valve  stems  pointing  downwards. 

The  inlet  valve  is  either  automatically  operated  by  the 
suction  of  the  piston,  or — wliich  is  a  more  modern  practice — is 
mechanically  operated  in  the  same  manner  as  the  exhaust 
valve,  and  from  the  same  shaft. 

The  automatic  inlet  valve  is  made  as  light  as  possible,  and 
is  held  to  its  seating  by  a  comparatively  weak  spring,  the 
tension  of  which  is  overcome  by  the  suction  of  the  pistol:  on 
its  downward  stroke,  drawing  in  the  explosive  gases  through 
the  valve  opening.  It  is  interesting  to  note  that  with  an 
engine  running  at  1,000  r.p.m.,  the  inlet  valve  must  open  and 
close  in  three-hundredths  of  a  second.  Under  these  conditions 
the  inertia  of  the  valves  must  play  an  important  part  in  the 
operation  of  the  engine. 

The  mechanically  operated  valve  is  held  to  its  seat  by  a 
strong  spring,  against  the  tension  of  which  the  suction  of  the 
piston  has  no  effect. 

Nearly  all  motors,  with  the  exception  of  the  smaller  sizes, 
are  governed  by  a  centrifugal  governor.  The  method  usually 
adopted  is  to  vary  the  amount  of  explosive  mixture  delivered 
to  the  cylinder.  Whatever  method  is  used,  an  arrangement  is 
generally  provided  in  the  shape  of  a  foot  pedal,  or  hand  lever, 
which  enables  the  governor  to  be  cut  out  and  rendered  inactive. 
Such  a  device  is  known  as  an  accelerator. 

Electric  ignition  is  now  universal,  and  the  high  tension 
system  using  an  induction  coil  for  each  cylinder  seems  to  be 
the  most  reliable. 

At  the  speed  at  which  petrol  engines  are  run,  the  time  allowed 
for  the  explosion  stroke  is  about  three-hundredths  of  a  second. 
Quite  a  considerable  part  of  this  short  space  of  time  is  required 
for  the  explosive  gas  to  actually  ignite,  from  the  instant  the 
firing  spark  occurs.  To  obtain  the  full  expansion  value  of  the 
gas  it  is  found  necessary  to  advance  the  period  of  ignition — 
that  is  to  say,  to  cause  the  firing  spark  to  occur  at  some  time 
before  the  piston  reaches  the  end  of  its  upward  compression 
stroke.  The  amount  of  advance  to  be  given  to  the  spark  will 
depend  on  the  speed  of  the  engine.  At  starting,  the  spark  is 
arranged  to  occur  just  as  the  piston  passes  the  dead  centre  on 
its  downward  explosion  stroke. 

A  rival  to  the  above  system  of  ignition  is  that  using  a  low- 
tension  magneto  generator  and  a  wipe  spark.  The  magneto 
is  driven  from  the  engine,  and  in  the  Simms-Bosch  system 
consists  of  a  stationary  permanent  magnet  and  a  stationary 
shuttle-type  armature,  the  latter  wound  with  fine  wire.  In 
the  gap  between  magnets  and  armature,  a  piece  of  iron  is 
caused  to  oscillate,  by  an  eccentric  driven  from  the  engine. 
The  system  has  the  advantage  of  being  self-contained,  and 
requires  no  accumulators  and  the  inconvenience  of  re-charging 
same.  For  this  reason  it  is  the  practice  in  large  cars  to  fit 
both  systems,  one  acting  as  a  stand-by. 

The  temperature  of  the  burning  gases  inside  the  cylinder  of 
a  petrol  engine  is  in  the  neighbourhood  of  2,000  deg.  Fall.  To 
keep  the  cylinder  walls  at  a  temperature  below  the  flashing 
point  of  the  lubricating  oil  it  is  usual  with  all  but  the  smallest 
motors  to  water  jacket  them. 

Water  jackets  are  generally  cast  solid  with  the  cylinder,  the 
jacket  extending  round  the  combustion  head  and  valve  seatings. 
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Some  makers  cast  their  cylinders  separately,  and  fit  round  tliem 
a  sheet  brass,  or  copper  sleeve,  to  form  a  water  jacket. 

Water  circulation  is  maintained,  either  by  a  rotary  pump 
driven  from  the  engine  or  by  natural  circulation.  The  former 
method  is  generally  adopted  as  being  more  positive  and  requir- 
ing less  water. 

Ther  are  numerous  types  of  coolers  or  radiators.  The  old 
type,  which  is  still  used  to  a  great  extent,  consists  of  metal 
tubing,  either  of  circular  or  rectangular  section,  to  the  outside 
of  which  gills  are  soldered  to  assist  radiation.  The  German 
Daimler  Company  devised  the  well-known  "  Honeycombe " 
radiator,  in  which  a  fan  is  used  to  induce  a  constant  current  of 
cool  air  through  the  radiator  tubes.  Such  a  radiator,  measur- 
ing externally  30  in.  square  by  5  in.  deep,  represents  about  90 
square  feet  of  cooling  surface,  and  will  contain  over  2,000  tubes. 

The  petrol  engine  being  entirely  enclosed,  lubrication  is 
usually  effected  by  the  splash  method. 

The  oil  used  is  a  special  grade  for  this  class  of  work;  it  was 
sometime  before  oil  refiners  could  produce  a  really  satisfactory 
article  which  would  retain  its  lubricating  properties  when  sub- 
jected to  the  high  temperature  attained  by  the  cylinder  walls. 
The  ordinary  gas  engine  oil  was  found  to  be  unsuitable,  at 
any  rate  for  air-cooled  engines.  The  lubricant  now  used  for 
water-cooled  engines  has  a  flash  point  of  about  425  deg.  Fall., 
and  a  burning  point  of  about  500  deg.  Fah. 

Peti-ol  is  the  name  given  to  spirit  obtained  by  distilling 
petroleum.  Its  specific  gravity  ranges  from  "68  to  72;  its 
boiling  point  is  about  38  deg.  Ceu.  It  is  exti-emely  volatile  at 
all  ordinary  atmospheric  temperatures,  and  when  mixed  with 
air  in  the  proportion  of  one  volume  of  liquid  petrol  to  10,000 
volumes  of  air,  forms  a  highly-explosive  gas,  which,  when 
compressed  and  ignited,  expands  from  three  to  four  times  in 
volume. 

A  "carburettor"  is  a  device  in  which  the  petrol  is  vaporised. 
There  are  two  distinct  types  of  carburettors,  the  surface  and 
the  spray.  The  surface  carburettor  is  used  to  some 
extent  for  small  engines  up  to  3  horse  power,  principally  on 
motor  bicycles.  For  larger  powers  the  float  feed  spray  type 
carburettor  is  mostly  used. 

The  next  important  feature  is  the  transmission  gear.  The 
engine  is  connected  to  the  gear  box  through  a  clutcli  by  means 
of  which  the  driving  power  may  be  gradually  applied.  To 
further  reduce  shocks  to  the  mechanism,  some  makers  transmit 
the  power  between  clutch  and  gear  box  through  a  stiff  spiral 
spring.  The  general  type  of  clutch  is  the  cone  variety,  in 
which  the  engine  flywheels  form  one  portiou,  and  a  leather- 
faced  cone  forms  the  driven  member.  The  engine  shaft  is 
extended  beyond  the  flywheel  boss,  in  order  to  carry  the  main 
portion  of  the  clutch ;  the  two  portions  thus  mounted  together 
on  the  same  shaft  cannot  get  out  of  line.  A  strong  spring  is 
arranged  to  press  the  faces  of  the  cones  together,  but  in  such 
a  manner  as  to  cause  no  end  thrust  on  the  engines  or  gear  box 
bearings. 

There  are  other  forms  of  clutches,  a  novel  one  being  a 
magnetic  variety  which  has  the  advantage  of  being  very  gradual 
in  its  action. 

From  the  clutch  the  power  is  transmitted  to  the  gear  through 
a  flexible  jointed  shaft,  which  relieved  the  bearings  of  strains 
that  may  be  set  up  due  to  the  spring  in  the  frame. 

The  gear  box,  after  the  engine,  is  the  most  important  piece 
of  mechanism.  Innumerable  schemes  have  been  devised  for 
obtaining  a  variable  speed  ratio  between  engine  and  road 
wheels,  but  so  far  the  Panhard  type  gear  seems  to  be  the  only 
really  successful  system,  and  is  generally  adopted. 

The  two  accepted  methods  of  transmitting  the  power  from 
gear  box  to  road  wheels  are  either  by  a  live  back  axle  or  side 
chains  with  a  fixed  axle ;  the  former  method  for  cars  up  to 
about  25  liorae  power  and  the  latter  for  larger  powered  cars. 

An  important  feature  is  the  construction  of  the  car  frame 
and  under  frame.  It  is  usually  made  up  from  steel  tubes, 
either  of  round  or  square  section,  with  or  without  wood  centres. 
-  Some  makers  prefer  light  angle  iron,  either  U,  L,  or  H  section, 
or  again  a  plain  wooden  frame  stiffened  with  sheet  flitch  plates. 
The  latest  construction,  and  that  used  by  some  of  the  leading 
manufacturers,  is  the  pressed  steel  frome,  in  which  the  girder- 
shaped  members  are  pressed  out  of  the  sheet  steel. 

Steering  is  almost  universally  of  the  inclined  wheel  type. 
The  steering  motion  is  communicated  to  the  front  wheels 
through  a  worm  and  sector.  The  gear  is  irreversible,  and 
therefore  prevents  the  front  wheels  from  being  jerked  out  of 
their  course.  To  prevent  this,  where  direct  steering  is  employed, 
a  simple  device  has  been  brought  out  by  an  American  engineer, 
which  is  used  to  a  great  extent  in  that  country,  known  as  the 
"  Lemp  steering  check."  It  consists  of  a  hydraulic  dashpot 
introduced  between  the  steering  lever  and  the  front  wheels,  so 
arranged  as  to  lock  the  latter  in  any  position  in  which  they 
are  turned  by  the  steering  lever. 

Pneumatic  tyres,  although  expensive  and  uncertain,  are 
generally  used  on  pleasure  vehicles.  Trouble  mostly  occurs 
through  makers  who,  anxious  to  keep  the  cost  down,  fit  tyres 
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(jf  inadequate  size,  having  regard  to  the  speed  and  weight  of 
their  vehicle.  Pneumatic  tyres  in  this  country  are  undoubtedly 
an  expensive  item,  but  an  all-round  reduction  in  prices  may 
be  looked  for  on  the  expiration  of  tlie  Duulop  patents  at  the 
end  of  this  year. 


WORK  AND  WAGES. 


Bradford. — There  is  very  little,  if  any,  improvement 
to  report  in  this  district  in  the  engiueering  and  textile  trade, 
there  still  being  an  unusual  number  of  men  out  of  employ- 
ment, and  there  is  unfortunately  no  sign  of  any  immediate 
improvement. 

Glasgow. — There  has  been  a  slight  decrease  in  the 
number  of  unemployed  during  the  month,  and,  as  several 
orders  have  been  booked  during  the  montli,  there  is  a 
prospect  of  the  impi'ovemeut  continuing  in  the  engineering 
trades,  whilst  other  trades  are  also  improving,  and  the 
number  of  unemployed  in  every  trade  is  gradually 
decreasing. 

Lincoln. — 'Trade  in  this  district  is  good,  all  firms  being 
well  employed,  and  overtime  prevails  in  many  of  them,  not 
one  firm  being  on  short  time  or  suspending  hands,  so  that 
prospects  for  the  coming  summer  are  bright.  A  slight 
trouble  in  connection  with  the  bonus  system  in  one  firm  has 
fortunately  been  averted,  and  the  firm  is  cariying  it  on. 

Middlesbrough. — Engineering  trade  in  this  district 
in  moderate,  fewer  men  being  out  of  employment  than  a 
month  ago.  Much  satisfaction  is  felt  by  the  men  by  the 
witlidrawal  of  the  notice  for  a  reduction  by  the  federated 
employers.  Fairly  good  prospects  are  in  view  for  the 
shipyards,  as  some  orders  have  been  booked  during  the 
month  wliich  will  provide  work  for  the  summer.  The 
rolling  mills  have  also  good  orders  on  hand.  The  building 
trade  is  very  quiet ;  tliis,  however,  is  due  in  a  large  measure 
to  the  weather. 

Neath. — ^Engineering  trade  in  this  district  is  still  very 
depressed,  short  time  being  the  rule  in  most  shops,  while 
many  men  are  being  suspended,  with  very  little  prospect 
of  much  improvement.  Tin  pLite,  steel,  and  galvanising 
works  are  fairly  employed.  The  blast  furnace  at  Briton- 
ferry  is  still  at  work  at  a  reduction. 

Norwich. — ^Trade  in  the  engineering  departments  has 
improved  very  much  during  the  last  two  weeks,  but  all 
other  trades  remain  in  the  same  condition  as  for  the  last 
few  months,  with  no  sign  of  any  alteration  in  their  state. 


TRADE  CATALOGUES. 


Messes.  W.  H.  Bailey  and  Company  Limited,  Albion 
works,  Salford,  Manchester,  issue  a  neat  panqihlet  addressed  more 
particularly  to  enginecrs-in-charge,  and  containing  directions 
for  fixing,  and  how  to  7!se  Bailey's  "  full-bore "  reducing 
valves — Foster's  patent. 

Messrs.  W.  B.  Haigh  and  Company  Limited,  Globe  Iron 
Works,  Plane  Street,  Oldham,  have  just  issued  a  new  edition 
of  catalogue  30,  giving  full  particulars  of  wood  working  and 
other  machinery.  The  book,  which  is  a  large  one,  containing 
248  pages,  is  divided  into  nine  sections,  A  to  J,  each  of  which 
deals  with  a  separate  branch  of  their  m.anufactures.  Roughly, 
these  sections  include  engines,  boilers,  motors,  all  classes  of 
log-  and  frame  saws,  circular  saws,  planing  and  moulding 
machines,  grinders,  special  wood-working  machines,  tools  and 
sundries.  There  arc  a  large  number  of  excellent  illustrations, 
and  the  get  up  is  of  the  best. 

The  Electrical  Mining  Company  Limited,  9,  Iron  Gate,  Derby, 
send  us  their  catalogue  of  which  the  specialty  is  electric  mining 
equipments.  They  are  makers  of  enclosed  motors,  gearing, 
coal  cutters,  haulage  sets,  belt  and  electric  driven  pumps,  and 
all  accessories  for  mining  work. 
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THE    LA    MURE    ELECTRIC  RAILWAY. 

(By  Our  Berlin  CoRREsro.xuENX.) 

The  railway  line,  31  km.  in  length,  connecting  St.  George's 
de  Coniniers  and  La  Mure,  had,  until  some  time  ago,  been 
operated  by  steam  locomotives  of  different  strengths,  on 
account  of  the  steep  gradients  of  25  to  27  5  per  cent,  and 
the  numerous  curves  of  small  radius  (lUO  m.),  rendering 
any  further  increase  of  the  output  prohibitory.  It  was, 
however,  decided  to  adopt  electric  traction  on  tlie  most 
important  section  of  the  line,  namely,  tlie  one  between 


synchronically  at  will  both  from  the  front  and  the  rear 
of  the  cab  ;  they  are  specially  designed  for  use  in  connection 
with  high-tension  currents,  comprising  a  large  number 
of  keys,  which  is  obtained  by  combining  two  cranks,  a 
main  crank  and  a  multiplicator  crank,  inserting  at  any 
time  the  same  series  of  resistances  between  two  successive 
keys  of  the  main  crank.  The  regulator  is  operated  by 
means  of  a  crank  mounted  on  the  axle  of  the  nmlt.iplicator. 
The  interrupter  key  is  arranged  outside  of  the  starting 
device  proper,  the  braking  of  the  current  being  oljtained 
by  steps  in  an  oil  l)ath.  Each  apparatus  is,  moreover, 
1  provided  with  a  coupling  device  for  foi  ward  and  rear  running 


Fig.  1.— electric    LOCOMOTIVE   ON   THE   LA   MURE   ELECTRIC  RAILWAY. 


La  Motte-les-Bains  and  La  Motte  d'Aveillans.  The 
Compagnie  de  llndustrie  Klectrique  et  Mecani(jue,  Geneva, 
Switzerland,  was  entrusted  witii  the  construction  of  an 
electric  locomotive  capable  of  conveying  20  coal  trucks, 
viz.,  100  tons,  at  a  speed  of  22  km.  to  2.3  km.  per  hour. 
This  performance  was  even  exceeded  in  connection  with 
the  official  trials,  120  instead  of  100  tons  being  hauled. 

The  locomotive,  fig.  1,  50  tons  in  weight  and  13-18  m.  in 
length,  consists  mainly  of  a  central  cab  being  connected 
to  the  end  of  the  truck  of  the  locomotive  by  metal  sheets, 
giving  the  locomotive  an  aspect  reminding  one  of  certain 
American  high-speed  locomotives.  The  electric  energy  is 
su])plied  ill  a  three-conductor  system  at  a  potential  of  2,400 
volts,  tlie  third  conductor  being  constituted  by  the  rails, 
whereas  the  tension  difference  is  produced  in  the  two  aerial 
wires.  Each  main  conductor,  together  with  the  rails, 
being  the  neutral  conductor,  will  thus  exhibit  a  working- 
potential  as  high  as  1,200  volts.  The  locomotive  has  four 
125  horse  power  motors,  being  series-connected  at  a  potential 
of  600  volts.  The  second  and  third  motors  are  connected 
to  the  neutral  conductor,  so  as  to  lower  the  tension  down 
to  1,200  volts;  their  consumption  is  185  amperes  with  401) 
revolutions  per  minute.  The  double-tooth  drive  of  the 
reduction  gearing  should  be  noted  in  the  illustration,  fig.  2. 
On  account  of  the  narrow  gauge  of  the  track  (1  m.)  it  was 
necessary  to  reduce  to  the  highest  possible  extent  the 
dimensions  of  the  engine,  this  being  the  most  remarkable 
feature  with  this  railway. 

Tlie  starting  devices,  tig.  3,  for  which  the  Geneva  Company 
has  obtained  letters  patent,  are  installed  one  at  each  end 
of  the  cab,  being  mechanically  connected  and  controlled 


and  braking  in  either  direction.  It  should  be  noted  that 
the  braking  of  the  cm-rent  may  be  obtained  in  any  desired 
position  of  the  ci'ank,  whereas  the  connection  cannot  be  re- 
established M'ithout  reducing  the  crank  to  zero. 


i 

Fig.  2.— Motor  and  Reduction  Geuring. 


The  rheostats,  controlled  by  the  regulators,  are  also 
installed  in  the  cab,  allowing  of  absorbing,  when  running 
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downhill,  the  current  produced  by  the  electric  braking  of 
the  locomotive,  the  motors  then  working  as  generators. 

In  addition  to  the  electric  braking  device,  the  locomotive 
is  provided  with  two  other  brakes,  namely,  (1)  a  screw 
brake  acting  on  the  four  axles,  with  16  brake  shoes  worked 
})y  a  cranlv,  and  (2)  a  continuous  vacuum  brake,  being  auto- 
matic and  capable  of  regulation,  acting  on  the  four  axles 
of  the  locomotive  as  well  as  on  all  the  vehicles  of  the  train. 


Fig.  3.— Controller. 

A  small  series  motor  at  1,200  volts  and  of  4  horse  power 
operates  the  rotating  vacuum  pump,  while  a  special 
apparatus  allows  of  this  motor  being  started  and  the  valve 
regulated. 

The  trials  so  far  made  have  given  rather  satisfactory 
results  as  regards  the  performance  of  the  locomotive  and 
the  power,  insulation,  aiwi  output  of  the  motor's. 


SOME   NOTES  ON    MOULDING  PATTERNS 
FOR   HAND  WORK. 

By  Walter  J.  May. 

Although  in  onl}'  too  large  a  number  of  places  it  is  con- 
sidered that  anything  is  good  enough  for  the  foundry,  yet 
when  we  consider  that  this  department  only  originates 
material  which  has  to  be  fuiished  by  labour  in  other  parts 
of  the  establishment,  it  will  be  seen  that  considerable 
difference  in  the  cost  of  a  completed  machine  may  well  be 
made  by  the  way  in  which  the  castings  are  turned  out. 
Besides  this  there  is  the  cost  of  labour  in  producing  the 
moulds  to  be  considered,  and  with  this  the  patterns  and 
appliances  at  the  moulder's  command  has  mucli  to  do. 
Patterns  which  suck  the  sand,  or  which  leave  badly, 
increase  the  time  of  the  moulder  in  producing  the  mould, 
and  while  this  may  not  be  a  matter  of  much  importance 
where  one  casting  only  is  needed,  yet  with  half-a-dozen 
castings  the  loss  may  well  prove  to  be  an  important  one. 
Hie  first  cost  on  patterns  should  in  such  cases  be  compared 
with  the  loss  likely  to  occur  in  the  moulding  shop,  and 
usually  it  will  be  found  that  the  advantage  will  be  on  the 
side  of  fairly  good  patterns.  An  extra  hour's  work  in 
making  a  pattern  will  cost  about  a  shilling,  while  two 
hours'  extra  to  the  moulder  will  cost  eighteenpence,  a  dead 


loss  of  sixpence.  This  sum  only  is  of  no  moment  in  a  large 
place,  but  if  we  follow  the  castings  through  the  various 
shops  probably  that  sixpence  will  have  grown  to  half-a- 
crown,  all  of  which  means  dead  loss  on  the  finished  article. 

Whether  a  pattern  be  made  for  one  or  a  number  of 
castings  it  should  be  well  made,  and  if  to  be  made  partly 
ill  the  drag  and  partly  in  the  cope,  where  possible  it  siiould 
be  split  so  that  the  top  part  will  lift  with  the  cope,  because 
it  is  easier  to  draw  a  pattern  from  tlie  sand  than  to  lift 
the  sand  from  a  pattern.  It  takes  longer  for  the  pattern 
ii'aker  to  get  out  split  patterns  admittedly,  but  the  saving 
to  the  moulder  is  much  more  than  the  loss  to  the  pattern 
maker,  while  in  all  probability  the  castings  will  be  much 
better  and  cost  less  in  the  other  shops  for  labour  and  time. 
No  doubt  the  writer  will  be  told  that  everyone  knows  this, 
but  the  mei'e  fact  of  knowing  and  not  exercising  one's 
knowledge  is  not  sufficient. 

The  patterns,  when  made,  should  have  one  or  two  coats 
of  shellac  varnish  to  prevent  them  from  sucking  the 
moisture  from  the  sand,  as  this  is  rather  important  to  the 
moulder.  When  done  with,  the  patterns  should  be  brushed 
clean  and  receive  another  coat  of  varnish  if  necessary,  and 
then  be  placed  in  store.  Where  holes  have  to  be  tilled, 
instead  of  ordinary  putty,  use  a  mixture  of  whitening  and 
glue,  or  whitening  and  shellac  varnish,  varnishing  the 
surface  when  the  tilling  has  set.  If  you  use  putty  your 
moulders  will  give  you  left-handed  blessings  pretty  freely. 

In  regard  to  core  boxes  a  proper  supply  of  rounds  and 
squares  should  always  be  provided,  an^  as  these  can  be  had 
of  Evans',  and  other  firms  providing  sundries,  a  fair  stock 
of  the  prepared  lengths  should  be  had.  It  is  aggravating 
to  see  a  moulder  cutting  a  round  or  square  core  from  a 
piece  of  sand  cake,  when  one  recollects  that  a  boy  at 
perhaps  three-half  pence  an  hour  could  turn  out  a 
dozen  while  the  moulder  at  ninepence  an  hour  is  turning 
out  one.  Besides,  there  should  always  be  a  fair  number 
of  often-wanted  cores  at  hand,  as,  so  long  as  they  are  kept 
dry,  they  will  last  for  months.  Core  boxes  should  be 
I  varnished  with  thin  shellac  varnish  to  fill  the  grain  and 
prevent  moisture  being  absorbed. 

In  making  patterns  of  flanged  pipes  and  the  like  care 
should  be  taken  to  have  a  fair-sized  fillet  at  the  junction 
of  the  flange  and  body,  even  although  this  must  be  turned 
oft'  the  casting,  as  the  direction  of  the  crystals  of  iron  will 
be  improved  to  the  gi'eat  strengthening  of  the  article. 
The  same  remark  applies  to  machine  castings  where  a  thin 
j  body  is  strengthened  by  ribs,  a  moderate  fillet  strengthening 
the  casting  considerably,  and  greatly  in  excess  of  any 
strength  imparted  by  the  increase  in  the  weight  of  metal. 

Where  standing  orders  from  particular  patterns  form  a 
part  of  the  work  of  the  foundry,  these  should  be  made  in 
aluminium-zinc  alloy,  this  being  both  light  and  strong  if 
the  right  mixture  is  made;  but  where  there  is  much 
repetition  work  moulding  machines  should  be  used,  not 
necessarily  on  account  of  increased  output,  but  more 
particularly  to  ensure  uniform  work.  Of  couise,  due 
allowance  must  be  made  for  the  shrinkage  of  the  metal 
pattern  when  turning  out  the  original  in  wood,  and  this 
should  be  impressed  on  the  pattern  maker. 

At  times  plaster  patterns  are  used,  and  these  should  be 
dried  and  coated  with  something  to  prevent  their  sucking 
the  sand.  Rough  shellac  varnish  as  used  for  "  knotting " 
by  painters,  if  thinned  with  methylated  spirits,  will  answer 
very  well,  especially  if  a  coat  of  size  has  been  previously 
applied  and  dried  in,  plaster  patterns  not  being  of  a 
durable  character.  Plaster  odd  sides  are  more  durable  if 
made  with  Keene's  cement  instead  of  plaster  of  Paris,  while 
1  in  many  cases  Portland  cement  would  be  still  more  durable, 
the  cost  of  either  of  these  not  being  great. 

In  all  cases  patterns  should  be  stored  in  a  systematic 
manner,  each  pattern  being  numbered,  its  accompanying- 
core  boxes  (if  any)  bearing  a  similar  number.  A  book 
should  be  kept  recording  the  numbers,  the  articles  of  which 
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the  uiistiugs  t'oiiu  parts,  and,  if  possible,  a  diinensioned 
sketch  of  each  casting  should  be  given,  as  it  happens  that 
patterns  can  be  used  for  more  than  one  machine,  and  where 
this  is  the  case  the  cost  of  an  additional  pattern  can  be 
saved.  Wliere  machines  of  different  sizes  but  of  the  same 
pattern  are  made,  with  a  little  care  many  parts  can  be 
designed  to  serve  in  several  of  the  machines  witliout  altera- 
tion, and  wliere  such  is  the  case  considerable  saving  in 
cost  can  be  made.  This  is  a  matter  for  the  drawing  office 
to  some  extent,  but  certainly  it  is  an  advantage  not  to 
unduly  multiply  patterns.  In  fact,  with  many  things,  if 
made  to  standard  sizes  and  with  interchangeable  parts,  it 
would  be  possible  to  reduce  prices — or,  rather,  costs — ^very 
materially.  Take,  for  instance,  a  lawn  mower;  in  this 
machine  width  is  usually  the  governing  factor  in  selling,  and 
if,  say,  6  in.,  8  in.,  and  10  in.  machines  are  taken,  one 
set  of  patterns  will  do  for  a  large  number  of  similar  parts 
in  each  ;  then  12  in.,  14  in.,  16  in.,  and  18  in.  machines  would 
form  another  group,  and  20  in.,  22  in.,  24  in.,  and  26  in. 
machines  a  third  group,  the  sides,  driving  gear,  and  some 
otlier  parts  not  affected  by  width  of  machine  bemg  the  same 
in  each  group.  Whether  hand  or  machine  made,  the 
making  of  identical  parts  in  each  group  would  cost  less  than 
where  separate  castings  had  to  be  made  from  patterns  made 
for  each  size  of  machine,  and  in  piecework  less  chance 
of  wrangling  in  fixing  prices  would  occur. 

Taken  as  a  whole,  the  foremen  machinists,  foundrynien, 
pattern  makers,  and  draughtsmen  should  join  in  collabora- 
tion to  secure  patterns  which  will  produce  castings  to 
cause  the  lowest  charge  on  tlie  finished  article,  each  depart- 
ment being  subservient  to  the  one  idea  of  the  reduction  of 
costs  as  a  whole,  and  not  in  one  particular  section  of  the 
works,  as  is  too  often  the  case. 


MARINE  PETROL  ENGINES  AND  MOTOR 
LAUNCHES. 

A  MEETING  of  the  Institute  of  Marine  Engineers  was  held 
at  the  institute  premises,  58,  Romford  Road,  Stratford,  E., 
when  the  discussion  on  Mr.  O.  Sumner's  paper  on  "  Marine 
Petrol  Engines  and  Motor  Launches "  was  continued.  The 
chair  was  occupied  by  Mr.  W.  M'Laren. 

Mr.  G.  Shearer  re-opened  the  subject  by  giving  a  detailed 
description,  accompanied  by  diagrams  on  the  blackboard,  of  the 
Ovenell  internal  combustion  turbine.    He  was  i?ollowed  by 

Mr.  D.  Saunders,  who  described  the  difference  in  construction 
of  the  ordinary  2-cycle  and  the  "  Kinig "  2-cycle  engines, 
diagrams  of  both  types  being  shown  on  the  blackboard. 

Mr.  D.  Hulme  said  his  experience  of  internal  combustion  engines 
had  been  that  in  some  cases  by  leaving  a  portion  of  the  exploded 
gases  in  the  cylinder  they  had  a  decided  economy.  That,  of 
course,  depended  on  the  gas  they  were  using.  If'  they  used 
the  ordinary  town  gas  it  was  far  more  economical  to  leave  some 
of  the  exhaust  in  the  cylinder,  but  if  they  were  making  their 
own  gas — a  light  and  purer  gas  known  as  "  producer  gas  " — it 
was  far  better  to  clear  it  out.  In  speaking  of  the  economy  of 
the  two  engines  that  had  been  described,  it  would  be  necessary 
to  run  them  in  competition  in  order  to  decide  as  tt)  which  would 
do  the  greatest  amount  of  work  on  the  least  amount  of  fuel. 

Mr.  Saunders :  Why  would  you  recommend  leaving  some  of 
the  exhaust  gas  in  the  cylinder? 

Mr.  Htilme :  You  do  not  get  any  advantage  by  compressing 
all  imve  air.  The  power  produced  is  due  to  the  explosion.  I 
certainly  agree  that  with  producer  gas  it  is  better  to  clear  the 
whole  of  it  out,  but  with  town  gas,  or  other  rich  gases,  I  have 
found  it  an  advantage  to  leave  a  little  of  the  exhaust  in.  It  adds 
to  the  temperature  of  the  incoming  gas  and  expands  it  still 
further,  also  increasing  the  pressure. 

Mr.  W.  Farenden  asked  the  flash  point  of  petrol.  Referring 
to  the  author's  paper,  he  would  like  to  know  why  they  could  not 
fit  a  copper  pipe  in  preference  to  a  lead  pipe  for  conveying  the 
petrol  from  the  tank  to  the  vaporiser;  a  lead  pipe  was  more 


liable  to  get  damaged  unless  it  was  well  protected.  The  motor- 
boat  ought  to  be  safe,  comfortable,  and  durable,  with  machinery 
designed  to  run  for  years,  causing  little  trouble  or  expense.  A 
breakdown  in  a  boat  was  far  more  serious  than  a  failure  on  a 
road  vehicle,  as  assistance  could  not  be  so  readily  obtained.  He 
quite  agreed  with  the  author's  remarks  with  regard  to  running 
those  small  engines  at  too  high  revolutions,  for  unless  the 
engines  were  well  designed  and  had  ample  bearing  surfaces  their 
life  would  not  be  anything  so  long  as  the  slower  running  engines 
and  they  would  soon  shake  themselves  to  pieces.  Again,  could 
not  internal  combustion  engines  be  worked  reversible?  He 
understood  that  that  was  done  with  success  by  one  type  of 
3-cycle  engine. 

Mr.  Saunders  said  he  regretted  th^t  he  could  not  tell  them 
the  flashing  point  of  petrol,  but  he  could  say  that  petrol  was  not 
so  dangerous  as  many  people  thought.  It  could  only  be  ignited 
by  an  open  flame.  They  might  vigorously  smoke  a  cigar  over 
petrol  and  it  would  not  ignite,  but  if  a  match  were  struck  it 
would  cause  the  petrol  to  ignite.  With  regard  to  the  number 
of  revolutions,  si)me  few  years  ago  he  had  an  xmpleasant  experi- 
ence with  a  4-cycle  car  engine  running  at  l,80;t  to  2,000 
revolutions  per  minute.  They  installed  that  engine  in  a  boat, 
which  they  sold  on  advantageous  terms,  subject  to  trial.  On 
that  trial,  before  going  any  length  of  time,  the  high  revolutions 
caused  th©  craft  to  leak  so  badly  that  it  stopped  the  engine. 
They  generally  used  lead  piping  for  conveying  the  petrol  from 
the  tank  to  the  vaporiser.  Copper  was,  no  doubt,  very  good, 
but  he  thought  it  was  more  liable  to  fracture  from  vibration. 
Lead,  being  more  ductile,  would  take  up  vibration  better.  With 
rcgai-d  to  the  question  of  cost,  it  was  a  generally  accepted  fact 
that  petrol  2-cycle  engines  consumed  about  one  pint  per  horse 
power  per  hour.  Petrol  was  obtainable  at  9d.  per  gallon,  so  an 
eight-horse  power  engine  would  consume  about  one  gallon  of 
petrol  per  hour,  which  at  trade  price  would  cost  9d.  Other 
expenses  were-— grease  for  beariugs,  and  lubricating  oil  for  the 
cylinder.  Those  extra  expenses  were  not  very  heavy  with  an 
eight-horse  power  engine,  and  .such  an  engine  could  probably  be 
run  for  an  inclusive  cost  of  Is.  per  hour  if  they  could  obtain 
the  peitrol  on  an  advantageous  basis. 

Mr.  Shearer,  referring  to  the  question  of  lead  piping,  said 
he  could  quite  understand  a  plumber  putting  a  lead  pipe  into 
a  motor  car  or  launch,  but  for  an  engineer  to  do  a  thing  of  that 
kind  was  more  than  he  oould  understand.  A  lead  pipe  of  any 
lei-gth  must  be  supported  its  entire  length,  not  just  here  and 
tbere  by  brackets,  or  it  would  sagg  down.  He  would  never 
countenance  the  use  of  lead  piping  for  any  part  of  a  marine 
engine  where  it  was  possible  to  avoid  it. 

The  Chairman,  Mr.  Howie,  and  Mr.  Perkins  also  took  part 
in  the  discussion,  which  was  ultimately  further  adjourned. 

Mr.  D.  Hulme  proposed  a  vote  of  thanks  to  the  chairman, 
and  the  proposition,  having  been  seconded  by  Mr.  Perkins,  was 
carried  unanimously.    This  concluded  the  business  of  the  evening. 

It  was  announced  that  on  March  14  a  pajier  by  Mr.  J.  T. 
Shelton  on  "  Coal,  from  Seam  to  Shipment,"  would  be  read 
and  discussed. 


Increases  in  Ooean  Passenger  Traefic. — The  annual 
statement  of  the  Landing  Agent  of  the  Port  of  New  York 
shows  an  increase  of  21,428  in  the  number  of  first  and  second 
class  passengers  arriving  at  New  York  from  Europe  during  the 
year  just  closed  and  an  increase  of  68,683  in  the  arrivals  of 
steerage  passengers.  The  North  German  Lloyd  Bremen  service 
brought  the  greatest  number  of  steerage  passengers  during  the 
year,  a  total  of  89,503,  with  89  voyages  of  ships,  as  against 
81,074  passengers  last  year,  with  85  sailings.  The  Bremen 
steamers  of  the  North  German  Lloyd  also  brought  over  32,184 
cabin  passengers  during  the  year,  as  against  24,588  in  1902.  The 
Hamburg  ships  of  the  Hamburg- American  Line  in  84  voyages 
brought  over  88,728  steerage  and  22,792  cabin  passengers,  as 
against  84,295  steerage  and  20,106  cabin  passengers  in  1902. 
The  Red  Star  as  usual  icomes  third  in  the  list  with  54,726 
steerage  passengers  and  8,866  cabin  passengei-s.  The  influence 
of  the  larger  ships  of  last  year  is  shown  in  the  relative  increases 
in  number  of  passengers  carried  over  niunber  of  voyages. 
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STEAMERS  AND  THE  SMOKE  NUISANCE. 

A  VERY  interesting  test  case  was  decided  last  weels.  wliicii 
has  brouglit.  the  definition  of  a.  chimney  away  from  its  use 
in  connection  with  a  private  dwelling  house  or  laud  work- 
shop to  cover  and  have  within  its  scope  the  funnel  of  a 
steamshij). 

Under  the  Public  Health  (London)  Act  of  1891,  a 
sunnnons  was  taken  against  the  owners  of  a  steamship 
for  causing  black  smoke  to  be  emitted  during  the  i)assage 
of  the  steamer  on  the  Thames,  and  the  Lord  Mayor,  on 
hearing  the  ease,  decided  that  the  owners  of  the  steamer 
were  as  amenable  to  the  law  with  regard  to  the  smoke 
nuisance  as  would  be  the  owners  of  a  factory  or  workshop 
on  land,  and  thei'efore  convicted  the  owners  of  the  offence 
for  which  they  were  charged. 

The  case  was  taken  to  Appeal,  and  that  Court  has  now 
decided  the  short  point,  which  was,  in  fact,  the  real  question 
at  issue,  by  declaring  that  a  funnel  was  a  chimney  witbin 
the  section  of  the  Act  referred  to. 

The  case  is  interesting  to  marine  engineers,  from  the  fact 
that  the  engines  and  boilers  of  the  tug  in  question  were 
constructed  so  as  to  consume,  as  far  as  possible,  all  the 
smoke,  and  that-  the  ownersi  had  given  instructions  to 
prevent  black  smoke  by  supplying  Welsh  steam  coal.  It 
was  contended  also  that  from  three  to  four  minutes  was  not 
an  unreasonable  time  to  allow  the  stoking  of  fresh  fuel  to 
cease  emitting  black  smoke. 

Although  the  Court  decided  that  the  Act  referred 
especially  to  steam  engines  and  furnaces  on  land,  it  was 
not  to  be  so  limited,  for  the  words  ''  any  chinmey  (not  being 
tlie  chimney  of  a  private  dwelling  house)  "  showed  that 
a  steamship  funnel  was  held  capable  of  being  construed 
to  cover  the  funnel,  which  was  only  the  technical  name  for 
a  paiticular  kind  of  chimney. 

Considerable  discussion  arose  as  to  the  exact  definition 
of  tlie  word  "  chimney,"  but  one  learned  judge  gave  it  that 
in  his  opinion  the  word  ''  chimney  "  was  a  word  applicable 
to  a  passage  through  which  smoke  passed  fi-om  a  fire  in  a 
building,  and  technically  it  was  not  a  proper  term  to 
describe  those  passages  on  a  steamboat  which  were  used 
to  convey  the  smoke  from  the  furnaces  to  the  outer  air,  but 
notwithstanding  this  he  saw  nothing  to  "  prevent  chimney 
being  used  in  what  he  considered  its  natui'al  sense,  viz., 
a  passage  by  which  smoke  from  a  fire  was  carried  upwards." 

The  three  learned  judges  concerned  were  unanimous  in 
thus  widening  the  scope  for  the  operation  of  the  smoke 
nuisance  prosecutions. 

Owners  and  engineers  of  marine  boilers  for  vessels  that 
are  to  ply  in  districts  where  the  smoke  nuisance  can  be 
laid  against  them  will  certainly  have  to  consider  ways  and 
means  for  ensuring  either  good  stoking  or  the  introduction 
of  well-known  appliances  for  preventing  the  emission  of 
l)lack  smoke. 


286     THE  PRACTICAL  ENGINEER-ENGINEERS'  GAZETTE  SUPPLEMENT. 


THE    AUTOMOBILE    SHOW,  CRYSTAL 
PALACE:    MARINE  SECTION. 

A  YEAR  ago  we  visited  tlie  automobile  show  with  the  hojje 
that  we  might  find  cue  or  two  marine  exhibits,  and  by 
a  diligent  search  we  were  able  to  discover  a  few  disjiersed 
among  the  hundreds  of  motor  cars,  and  felt  that  we  wei'e 
rewarded  for  our  labour.  Since  then,  owing  perhaps  to  the 
craze  for  racing  machines  of  any  kind,  whether  on  land  or 
water,  or  in  air,  the  marine  internal-explosion  motor  has  been 
brought  into  a  more  prominent  position  before  the  general 
public.  We  do  not  wish  to  imply  that  it  did  not  occupy 
an  important  i)Osition  last  year  in  the  launch  industry. 
On  the  other  hand,  our  visit  to  the  boating  exhibition  at 
Earl's  Court  (reported  in  Tlie  Engineers'  Gazette,  April, 
1903)  led  us  to  hope  great  things  for  the  future  for  the 
oil  motor  launch.  We  therefore  wended  our  way  to  the 
Palace  last  montli  with  the  idea,  accentuated  by  the  fact 
that  the  official  catalogue  specially  summarised  the  marine 
exhibits  in  a  separate  section,  that  we  should  lind  a 
prominent  portion  of  that  best  of  all  exhibition  buildings 


Cork  last  year.  Her  dimensions  are  :  Length,  30  ft. ; 
beam,  5  ft.;  draught  of  hull,  only  8  in. ;  extreme  draught 
at  proi^eller,  iT^in.  She  is  fitted  with  a  20  brake  horse 
power  petrol  motor  running  at  1,000  revolutions  per 
minute,  giving  a  speed  to  the  launch  of  1182  miles  per 
hour  -with  crew  and  all  fittings  on  board.  This  speed  is 
the  mean  obtained  on  six  runs  over  the  measured  mile. 

The  20  brake  horse  power  motor  is  of  the  Thornycroft 
standard  type  for  cruising  and  racing  craft,  having  four 
cylinders  and  large  valves.  The  water  jackets  are  cast 
in  one  with  the  cylinders,  which  are  bolted  directly  to  the 
cast-iron  bedplate.  The  ignition  is  on  the  high-tension 
system,  with  advance  and  retard  regulation.  A  governor 
acts  directly  on  the  throttle.  The  30  brake  horse  power 
motor  is  similar  to  the  other  in  detail,  but  only  has  two 
cjdinders,  6  in.  diameter  by  8  in.  stroke,  and  has  been 
designed  for  heavy  work,  such  as  for  cargo  boats. 

The  propellers  exhibited  are  of  interest.  One  has  been 
designed  for  this  year's  British  International  Cup  boats, 
the  engine  being  a  high-speed  one  of  considerable  power. 
The  propeller  diameter  is  comparatively  small,  but  the 


20  H.P    MOTOR  OF  TUURNYCROFT  MOTOR,   CLUTCH,  AND  PROPELLER. 


occupied  by  marine  exhibits.  We  are  well  acquainted  with  i 
the  Palace — or,  rather,  thought  we  were — but  found  that 
although  the  marine  section  was  considered  impoilant  in 
the  catalogue,  it  requii'ed  a  nmch  more  diligent  search  j 
than  that  of  last  year  to  discover  the  marines,  in  the  out- 
of-the-way  coi'ridor  on  a  lower  floor  which  had  been 
assigned  to  the  section.  However,  the  exhibition  as  a 
whole  was  most  successful  and  a  large  undertaking,  and  we 
have  no  doubt  the  organising  authorities  had  gooJ  reasons 
for  the  arrangement,  and  we  can  but  hope  that  the 
industry  will  find  a  more  fitting  show  place  at  the  next 
exhibition. 

THE  MARINE  EXHIBITS. 
The  marine  motor-boat  or  launch  industry   was  well 
represented  by  about  two  dozen  firms. 

Jno.  I.  Thornycroft  and  Company  Limited. 
This  exhibit  comprised  two  marine  petrol  motors  of  i 
30    brake   horse    power    and    20    brake    horse  power 
respectively,  including  reversing  clutch,   gun-metal  pro- 
pellers of  high-speed  pattern,    and    the    racing  launch 
Scolopendra,    which  carried   off  the  Yachtsman    Cup  at  ' 


blades  are  of  large  area  and  pitch.  This  is  a  typical 
example  of  Thornycroft  practice  in  high-speed  work.  Two 
other  propellers  shown  are  for  this  year's  Thornycroft  racer. 
One  of  these  is  the  first  experimental  propeller  with 
comparatively  large  pitch,  whilst  the  second  has  a  slightly 
less  pitch.  It  was  found  on  test  that  this  propeller  gave 
an  extra  knot.  The  Hele-Shaw  reversing  clutch  was  also 
slio-wii. 

Messrs.  Simp.son,  Sttiickland,  and  Company  Limited. 

This  firm  also  exhibited  a  30  ft.  racing  launch,  but  they 
adheie  to  steam  for  motive  power.  The  launch  is  fitted 
with  a  140  indicated  horse  power  quadruple-expansion 
engine  (Cross's  patent)  and  water-tube  boiler.  The  firm 
have  for  long  made  a  specialty  of  small  high-speed  engines 
for  launches,  pinnaces,  etc.,  so  that  they  are  already  in  the 
front  rank  in  the  marine  motor  industry  as  far  as  steam  is 
concerned.  They  showed  a  250  indicated  horse  power 
triple  expansion  engine  suitable  for  cruising,  launch,  or 
small  yacht — steam  pressure  250  lb.,  revolutions  450  ;  one 
18  indicated  horse  power  triple-expansion  engine  suitable 
for  yacht's  launch — steam  pressure  2501b.,  revolutions  SOU 
a  45  indicated  horse  power  quadruple-expansion  four-crank 
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engine  for  a  fast  launch — steaan  pressure  3501b.,  revolu- 
tions 2,200,  forced  lubrication ;  one  23  indicated  horse 
power  compound  engine,  closed-in  tjTpe,  for  an  ordinary 
launch — steam  pressure  1501b.,  revolutions  450.  They 
also  exhibited  the  now  well-known  Ljungstrom  patent 
surface  condensers,  of  which  they  are  sole  makers  for  the 
United  Kingdom. 

The  30  ft.  boat  exhibited  was  built  in  1900,  and  has 
repeatedly  attained  a  mean  speed  of  19  knots,  which  the 
firm  claim  to  be  a  record  for  racing-yacht  launches. 

The  Grosvekor  Eisgineering  Works. 

The  well-known  M.M.C.  marine  motors  were  exhibited 
by  this  fii-m,  there  being  on  the  stand  a  15  brake  horse 
power  four-cylinder  set,  a  25  brake  horse  power  four- 
cjdinder  set,  a  4  brake  horse  power  set,  and  a  dinghy  fitted 
with  a  4  brake  horse  power  set.  Special  attention  has 
been  given,  in  the  design  of  these  motors  to  the  saving  of 
space,  whilst  not  interfering  with  the  detachability  of 
parts  and  saving  of  labour  in  machinery  and  fittings.  The 
smaller  set  is  mounted  on  a  cast-iron  tray  bed  plate,  whilst 
the    larger  is    suspended  on    two    longitudinal  girders. 


J.  E.  HuTTON  Limited. 
Tliis  exhibit  comprised  a  15  ft.  yacht  launch  built  and 
engined  by  J.  W.  Brooke  and  Company,  Lowestoft,  a  two- 
cylinder  10  horse  power  motor,  and  five  20  horse  power 
"  Hutton  "  four-cylinder  marine  engines.  The  launch 
shown,  fitted  with  a  10  horse  power  motor  running  at 
900  revolutions  per  minute,  can  attain  a  speed  of  eight 
miles  per  hour.  This  launch  is  not  intended  for  racing 
purposes,  but  as  a  popular  launch,  being  well  suited  for  a 
50  ton  yawl.  In  the  Hutton  marine  engine  the  induction 
valves  have  a  variable  lift,  capable  of  variation  while 
running.  In  the  racer  type  six  cylinders  are  used,  cast 
separately  with  aluminium  water  jackets,  and  fitted  witli 
patent  water  joints,  allowing  for  expansion  and  contraction. 
This  firm  contend  that  for  racing  boats  the  exhaust  silencer 
should  be  placed  in  a  small  funnel,  the  gases  being  thence 
allowed  to  escape  freely  into  the  air.  They  strongly 
recommend  this  arrangement,  and  claim  that  increased 
efficiency  results. 

SiMiis'  Manufactlring  Company. 
Besides  a  number  of  Sinuns'  launch  motors,  varying  in 
range  from  6  to  20  brake  horse  power,  all  fitted  with  hand- 


6  H.P.  SIMMS  PETROL  MOTOR,  FITTED  WITH  STARTING  AND  REVERSING  GEAR. 


Epicyclic  gearing  is  employed  for  the  reversing  gear,  the 
arrangement  being  that  when  the  lever  is  in  the  forward 
]josition  the  gear  rotates  as  a  whole,  and  forms  a  solid 
connection  between  the  crank  shaft  and  propeller  shaft, 
the  toothed  gearing  only  coming  into  play  when  the  lever 
is  moved  over  to  reverse.  Mechanically-operated  valves 
are  employed  in  all  sets,  and  a  governor  is  fitted  on  the 
tluottle  to  prevent  racing.  The  firm  are  also  the  sole 
agents  for  a  metallic  paint.  It  is  manufactured  in 
aluminium,  copper,  brass,  and  gold  tints.  It  might  be 
U]entioned  that  the  ill-fated  Russian  battleship  Retvisan 
was  painted  with  the  aluminium  paint  shortly  before  the 
outbreak  of  war. 

Ryde  Motors  Limited. 
A  three-cylinder  14  brake  horse  power  motor  designed 
by  Mr.  F.  W.  E.  Ryde  was  shown  on  this  stand.  It 
contains  many  good  features,  special  attention  having  been 
paid  to  the  attainment  of  a  perfectly  even  turning  move- 
nient.  The  cylinders  are  4  in.  by  5  in.  stroke.  All  valves 
are  mechanically  operated  and  interchangeable.  A  governor 
control  is  used  upon  the  throttle  valve  on  the  inlet.  A 
positively  driven  lubricator  pump  is  fitted.  The 
carburetter,  pump,  and  similar  accessories  are  all  mounted 
on  the  arms  of  the  crank  case,  thus  making  a  compact 
self-contained  unit  which  can  be  removed  complete. 


starting  and  reversing  gears,  this  exhibit  included  a  12  ft. 
yacht's  dinghy  fitted  with  a  3  brake  horse  power  motor. 
The  weight  of  the  boat  coinjilete  is  only  4  cwt.,  so  that 
it  can  be  easily  hoisted  in  davits.  An  ajTangenient  of  no 
slight  importance  in  the  boat  is  that  the  steersman  can 
manipulate  all  handles,  starting  gear  included,  without 
freeing  the  tiller.  The  new  reversing  gear  adopted  by  tliis 
firm  is  on  the  epicycle  principle.  This  firm  also  make  a 
specialty  of  small  electric  lighting  sets,  suitable  for  yachts, 
etc.  One  set  shown  comiDrised  a  3  brake  horse  power  petrol 
motor  direct  coupled  to  a  four-pole  dynamo.  This  set 
has  been  built  to  the  order  of  the  War  Office,  and  to 
reduce  the  weight  to  a  minimum,  as  it  is  intended  for 
nmle  transport,  aluminium  has  been  employed  wherever 
possible. 

Maudslay  Motor  Company. 
A  20  brake  horse  power  marine  motor,  with  reversing 
gear  complete,  showing  signs  of  careful  attention  to  detail, 
was  exhibited  by  this  firm.  The  valves,  inlet  and  exhaust, 
are  situated  on  the  top  of  the  cylinders  in  the  centre,  for 
the  purpose  of  securing  an  even  distribution  of  the  mixture. 
The  cam  shaft  is  driven  ofl'  the  crank  shaft  by  a  vertical 
spindle.  All  the  valves  can  be  exposed  to  facilitate 
inspection  or  removal,  owing  to  the  casing  of  the  cam  shaft 
being  hinged,  and  a  system  of  universal  joints  on  the  '.'am 
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shaft  pemiitting  this  shaft  to  be  swung  clear.  Doors 
ou  the  crank  casing  permit  removal  of  pistons  and  connect- 
ing rods  without  breaking  joints.  A  rotaiy  throttle  is 
controlled  by  a  centrifugal  governor  on  the  vertical  spindle 
which  drives  the  cam  shaft,  an  accelerator  opening  slots 
in  the  throttle  to  allow  the  engine  to  get  up  speed.  A 
large  piston  diameter  and  a  short  stroke  have  been  adopted. 
Besides  the  size  of  engine  shown,  the  company  also  turn 
out  engines  ranging  from  18  to  200  brake  horse  power. 
For  auxiliary  work  they  have  a  special  design,  consisting 
of  a  75  brake  horse  power  slow-speed  engine  (400  revolu- 
tions per  minute),  with  a  9  in.  stroke. 

The  MrroHAM  Motor  Company. 

A  tyjiicul  yacht's  launch  was  shown  by  this  lirm,  fitted 
with  a  3  brake  hoise  power  Fay  and  Bowen  motor  of 
American  design.  The  boat  was  designed  by  Harley  Mead. 
Its  length  is  20  ft.,  and  it  is  built  of  mahogany  carnel- 
planked  Kansi  pine  decks,  and  is  of  best  workmanship 
throughout..  With  a  3  brake  horse  power  motor  it  attains 
a  speed  of  6  knots.  A  sim])le  but  very  effective  diaphragm 
pumj)  was  also  shown. 


LLOYD'S  REGISTER  OF  BRITISH  AND 
FOREIGN  SHIPPING. 

\'esskls  Added  to,  and  Removed  from,  the  Begi.ster  of  the 
United  Kingdom,  during  1903. 

The  total  addition  of  steam  toimagc-  during  the  year  has  been 
1,008,75(5  tons  gross;  and,  of  saihng  tonnage,  34,595  tons  gross; 
or,  in  all,  1,043,351  tons  gross. 

About  93  5  per  cent  of  the  tonnage  added  to  the  regisrtor 
con.sists  of  new  vessels,  nearly  all  built  in  tlie  United  Kingdom. 
The  largest  items  among  the  other  additions  to  the  register 
are  those  of  vessels  transferred  from  foreign  countries  and  from 
British  Colonies  to  the  United  Kingdom.  These  together 
amount  to  55,086  tons,  or  about  5'3  per  cent  of  the  total. 

The  gross  deduction  of  steam  tonnage  from  the  register 
amounts  to  508,648  tons;  and  of  sailing  tonnage,  to  117,774 
tons;  or,  in  all,  to  626,422  tons.  About  39  per  cent  of  the 
steam  tonnage,  and  54  per  cent  of  the  sailing  tonnage,  included 
in  these  figures,  have  been  removed  on  account  of  loss,  breaking 
up,  dismantling,  etc.  It  should  be  noted  that  in  the  returns  of 
the  Eegistrar-Gcneral  of  Shipping  (from  which  the  table  is 
compiled)  wrecks,  etc.,  are  included  according  to  the  months 
in  which  they  were  respectively  reported  to  him,  and  not,  as 
in  Lloyd's  Register  Wreck  Returns,  according  to  the  dates  at 
which  they  occurred. 

The  tonnage  transferred  to  foreigners  during  1903  amounts  to 
!    300,474  tons.    The  steam  tonnage  deducted  on  this  iiccount  is 


(iO  H.P.  j'NAPIER  tPETRUL   LAUNCH  ENGINE. 


Canada  Launcm  Works  Limited. 

This  e-Kliibit  from  the  colonies  comprised  neat  16  ft.  and 
18  ft.  "  Windora  "  launches  fitted  with  2i  brake  horse  power 
motors  capal)le  of  propelling  the  boat  at  7  miles  per  hour. 

The  Launch  Motor  Cojipany. 

Tiiis  e.\hil)it  comprised  aljout  half  a  dozen  Lozier  two 
and  four  cycle  marine  motors  of  American  make,  for  whicli 
the  company  are  the  sole  agents  for  the  United  Kingdom, 
The  engines  ranged  in  |iower  from  1  h  to  iO  brake  horse 
power. 

William  I/e.uidmore  and  Company. 

Tliis  tiriii  Lave  identified  themselves  with  the  motor 
industry,  and  exhibited  pressed-steel  frames,  flanged  plates, 
examples  of  rivet  joints,  and  other  samples  of  their  steel  i 
work. 

A  few  other  tii'uis  whose  usual  line  is  motor  cars  also 
exhibited  marine  motors.  Among  the  most  prominent  of 
these  were  the  exhibits  of  Messrs.  S.  F.  Edge  Limited,  tlie- 
makers  of  tlie  well-kiinwn 

Napier  Marine  Motors. 

The  Napier  motors  exhibited  varied  in  power  up  to  Gt) 
brake  horse  power,  the  latter  being  a  repetition  of  the 
motor  which  propelled  the  "  Napier,"  the  wiimer  of  the 
Ilarmsworth  Cup  last  year.  This  excellent  motor  was 
fully  described  in  the  Sei)teml)er  issue    of  77//- 

iKjiiiecr-s'  Gdzcttc. 


250,436  tons,  and  the  sailing  tonnage  50,038  tons,  or  about  49  per 
cent  and  42  per  cent,  respectively  of  the  gross  deductions  in  each 
case.  The  total  slightly  e.\oeeds  the  similar  figures  for  1902,  but 
is  with  that  exception  the  smallest  reported  for  this  item  since 
1894,  the  annual  excess  in  the  'years  1895  to  1901  vai-ying  from 
39,000  tons  in  1896  to  309,000  tons  in  1899.  The  returns  show 
that  74,931  tons  have  been  transferred  to  Italy,  and  49,370  tons 
to  Norway,  within  the  year  under  review.  Among  other 
countries  whicli  have  acquired  a  considerable  amount  of  tonnage 
from  the  United  Kingdom  may  be  mentioned  Germany  (27,553 
tons),  Japan  (23,350  tons),  and  Belgium  (21,450  tons).  In  the 
main,  the  vessels  which  are  tranferred  to  foreigners  are  not  of 
very  recent  construction.  Tables  which  are  included  in  the 
Registrar-General's  returns  indicate  that  nearly  34  per  cent  of 
the  tonnage  removed  from  the  register  because  of  foreign 
transfer  was  built  before  1880,  59  per  cent  before  1885,  and  71 
23er  cent  before  1890.  In  addition  to  the  tonnage  transferred 
to  foreigners,  62,907  tons  have  been  transferred  to  British 
Colonies  during  1903,  as  compared  with  32,603  tons  in  1902  and 
59,296  tons  in  1901.  It  will  be  understood  that  new  vessels 
built  in  the  United  Kingdom  directly  for  colonial  and  foreign 
owners  are  not  included  in  these  returns. 

On  the  whole,  during  1903,  the  steamers  on  the  official  register 
of  the  United  Kingdom  have  increased  by  319  vessels,  and 
500,108  tons,  while  sailing  vessels  have  decreased  by  113  vessels, 
and  83,179  tons.  The  tcxtal  number  of  vessels  on  the  register 
has  therefore  increased  by  206,  and  the  total  tonnage  by  416,929 
tons  during  the  year. 


As  the  result  of  the  prolonged  meeting  of  the  Cunard  direc- 
torate, it  has  been  decided  to  order  from  Messrs.  John  Brown 
and  Co.  Limited,  of  Clydebank,  a  duplicate  of  the  Caronia, 
wliich  they  recently  contracted  for  with  that  firm,  and  that  thi.s 
duplicate  will  be  fitted  with  turbines  instead  of  reciprocating 
engines.  The  Caronia  is  expected  to  be  delivered  in  the  early 
part  of  next  year,  and  the  duplicate  a  short  time  afterwards. 
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AN   INQUIRY   REGARDING   THE  MARINE 
PROPELLER.* 

By  J.  MiLLEN  Adam. 
(Concluded  from  page  175.) 

The  Conic  Propellkr. 

Let  an  iinnieised  hollow  cone,  fig.  13,  be  rotated  on  its  own 
axis.  It  is  ob\dons  that  no  energy  will  be  expended  beyond 
overcoming  skin  friction.  It  is  an  idle  piston.  But  let  the 
cone  be  divided,  and  on  the  plane  of  division  let  the  axis  of 
rotation  be  inclined  to  the  cone  axis,  crossing  it  at  the  apex  ; 
let  the  apogee  be  tlie  leading  edge,  and  a  re-active  surface  will 
emerge  ha\nng  several  remarkable  features.  The  potential  pitch 
ratio  increases  as  the  angle  of  inclination  until  the  perigee  edge 
approaches  the  shaft  axis  ;  yet  the  apogee  or  leading  edge  remains 
through  every  "phase"  nil  pitch,  having  a  tangent  which  is 
common  to  an  arc  of  gyration. 

By  paring  away  the  apogee  edge,  any  required  pitch  (;f 
leading  edge  or  of  angle  of  incidence  may  be  found,  and 
measuring  along  any  generating  line  of  the  cone  the  magni- 
hide  of  th?  pitch  is  proportional  to  the  distance  from  the  apex. 


?r  /9  d 


Figs.  13  and  14  are  side  and  end  elevation  of  such  a  half 
cone  with  the  locus  of  a  possible  working  propeller  blade,  indi- 
cated in  black.  Fig.  14  has  on  the  right-hand  side  the  half 
cone  repeated  in  its  elliptic  aspect  only  for  clearness,  and  to 
assist  a  demonstration  which  shall  follow.  Fig.  16  is  the  same 
conic  surface  developed;  and  fig.  15  is  the  "pitch"  angle 
diagram  for  the  same  figure,  the  construction  of  which  does 
not  differ  materially  from  that  of  a  helical  screw.  The  pitch 
angle  diagram  of  a  helical  screw  is  usually  defined  as  the 
hypothenuse  of  a  right-angled  triangle,  whose  sides  are  respec- 
tively the  length  of  the  pitch  of  the  screw,  and  2  tt  r.  It  can 
also  be  described  as  the  development  of  a  hollow  cylinder  of 
the  given  diameter,  where  it  is  intersected  by  the  screw  thread. 
?nd  it  is  a  straight  line,  fig.  10.  Fig.  15  shows,  in  contrast, 
the  peculiar  curve  which  characterises  the  conic  pitch-angle 
lino.  Each  of  these  curves  is,  similarly,  the  intersection  of  a 
concentric  cylinder,  with  the  surface  of  an  inclined  cone,  and 
they  appear  J.K.L.,  etc.,  in  all  the  figures.  They  denote  the 
path  of  a  fluid  particle  in  transit  from  apogee  to  perigee  upon 
any  vane  of  this  geometric  form,  and  it  is  to  be  proved  that 
such  ;s  the  path  and  no  other.  If  the  inevitalile  path  of  the 
fluid  is  properly  so  defined,  then  will  the  thrust  be  wholly  and 
purely  parallel  to  the  axis. 

Stream  .T  shows  a  complete  cycle  from  apogee  180  deg.  to 
perigee  Odeg.,  and  is  seen  to  be  a  symmetrical  curve  reaching 
a  maximum  potential  near  the  perigee,  where  it  reverts  and 
falls  back  to  zero.  Tlic  locus  of  the  maximum  potential  pitch, 
which  falls  about  the  45  deg.  generating  line  on  this  phase,  is 
common  to  every  stream,  and  will  form  the  nominal  root  of 
every  blade.  Any  propeller  boss  must,  therefore,  reach  it  or 
enclose  it. 

Stream  K,  on  the  same  figure,  which  is  shown  from  iipogee 
to  this  point  or  line  of  osculation  and  no  further,  will  be  found 
to  correspond  closely  with  fig.  11,  the  ideal  curve  already 
described  giving  equal  acceleration  per  angle  of  rotation,  or, 

*  Paper  read  before  the  Institution  of  Engineers  and  Shipbuilders  in  Scotland 


what  is  the  same  thing,  equal  acceleration  per  unit  of  time. 
As  every  pitch  cui"vc  is  identical  in  form,  differing  only  in  scale 
of  magnitude,  a  fluid  moved  by  a  vane  of  this  form  is  homo- 
geneous in  direction,  and  equal  in  pressure  over  the  whole 
surface  in  contact. 
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The  most  remarka))le  feature,  however,  of  the  relationship 
cif  these  respective  pitch  curves  is  that  every  arc  is  bounded 
on  its  outer  edge  by  an  arc,  whose  gradient  or  angle  of  inci- 
dence is  much  higher,  so  that  the  path  of  least  resistance  to 
a  fluid  escajiing  from  the  impact  of  this  vane  is  not  tangential 
as  in  the  screw,  but  strongly  centripetal. 
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FigJS. 


In  fig.  13,  three  equi-distant  planes,  alpha,  beta,  and  gamma, 
are  represented  by  cutting  the  figure  at  right  angles  to  the 
axis  of  rotation.  On  the  right  of  fig.  14  the  intersections  of 
these  planes,  with  the  cone,  arc  plotted  as  ellipses.  Let  the 
spaces  between  these  planes  represent  units  of  work,  viz.,  in  the 
concrete,  to  carry  a  volume  axially  from  alpha  to  beta,  or  the 
same  volume  from  beta  to  gamma  in  unit  of  time,  or,  what 
in  this  case  is  the  same  thing,  in  unit  of  angular  movement. 

From  the  axis  in  fig.  14  produce  two  radials,  the  first  E.  to 
the  intersection  of  the  stream  L  with  alpha,  and  the  second  r 
to  its  intersection  with  beta;  the  angle  formed  is  the  time  unit. 
Now,  to  describe  the  pitch  angle  as  before,  let  the  length  of 
the  arc  be  the  base  of  a  right  angle,  the  pitch  advance  Alpha- 
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Beta,  be  the  height,  and  the  re-active  surface  along  the  stream 
line  will  represent  the  hypotheimse  or  gradient  to  be  scaled. 
Now,  assume  a  tp7igcntial  escape  from  the  point  R.  The  line  T 
is  seen  to  diverge,  and  long  before  it  subtends  the  same  angle 
it  approaches  and  passes  the  plane  beta,  thus  completing  its 
fii-st  unit  of  work,  and  invades  the  plane  gamma. 

The  increase  of  gradient  thus  demanded  by  a  tangential 
escape  in  the  cone  and  phase  depicted  is,  in  fact,  about  15  per 
cent.  If  the  pitch  angle  at  a  given  diameter  were  1  in  10,  the 
path  of  a  tangential  escape  across  a  blade  would  be  about  1 
in  85.  In  fact,  tangential  escape  at  any  practical  angular 
velocity  is  impossible.  This  empirical  tangent  is  also  plotted 
in  relation  to  the  same  stream  L  in  fig.  13,  and  for  a  more 
graphic  comparison  is  developed  in  fig.  15,  L,  where  the  magni- 
tude of  the  increase  of  gradient  implied  by  a  tangential  escape 
is  made  manifest,  L  being  the  pitch  curve  for  the  arc,  and  T 
for  the  tangent. 

Everyone,  of  course,  has  observed  the  curious  irruptions  at 
the  surface  of  the  water  in  the  wake  of  a  screw  propeller,  as  if 
rotating  eddies  of  water  were  being  constantly  made  and 
spumed  from  the  blades;  these  vortices,  of  course,  are  being 
thrown  off  on  all  sides,  'downwards  and  sideways,  as  well  as 
upwards,  presumably  in  the  general  form  of  an  expanding 
cone  or  the  unwinding  of  a  spiral  from  the  receding  propeller. 
It  is  here  contended  that  this  phenomenon  is  due  to  the  radial 
component  of  every  angle  of  incidence  of  the  screw  surface 
already  geometrically  demonstrated.  It  was  to  be  expected, 
therefore,  that  the  centripetal  component  of  the  conic  vane 
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which  replaces  it  would  extirpate  the  turbulent  wake,  and  this 
is,  in  fact,  the  case.  On  two  trials  of  the  steam  yacht  Greta 
v/ith  conic  propellers,  carried  out  by  the  courtesy  of  the  late 
Colonel  John  Scott,  'C.B.,  of  Halkshill,  this  expectation  was 
realised.  The  vessel's  wake  was  quite  like  that  of  a  ship  under 
sail. 

Experiments  with  air  currents  indicate  the  same  eifect,  and 
demonstrate  particularly  that  the  induction  is  equally  strong 
near  the  tii>s,  and  that  there  are  practically  no  reverse  currents 
or  short-circuiting.  The  approaching  converging  currents  flow 
apparently  through  the  disc,  and  recede  as  a  very  slightly 
attenuated  and  vortex-like  column. 

The  only  real  analogy  in  nature  to  the  marine  propeller  is 
the  bird's  wing  when  the  quills  are  closed  on  the  downward 
stroke,  and  it  appears  to  have  been  designed  on  a  conoidal 
basis.  So  far  as  a  limited  observation  goes,  a  cone  with  much 
more  obtuse  generating  angle  is  used,  and  the  "  phase "  is 
probably  variable,  but  the  inclined  cone  and  the  position  of  the 
wing  in  relation  to  the  apogee  edge  are  similar  to  that  shown 
in  the  figures. 

On  fig.  15,  in  M,  is  plotted  the  curve  from  apogee  to  the 
locus  of  a  vane  or  blade  jjroportional  to  the  cone  illustrated, 
and  the  proposed  section  of  a  blade  is  attached.  The  reverse 
is  shown  parallel  to  the  obverse,  but  washed  away  to  a  fine 
leading  edge  from  the  reverse,  and  to  a  following  edge  on  the 
obverse. 

Such  a  blade  must  be  naiTow  owing  to  its  rapid  acceleration, 
and  the  leading  edge  should  be  at  or  under  the  apparent  pitch 
of  the  entering  water.    The  forward  body  is  filled  with  water 


at  high  relative  velocity  to  be  retarded  and  yield  its  energy 
toward  aud  upon  the  following  edge,  becoming  inert  and  leavino' 
the  blade  with  minimum  momentum  in  relation  to  still  water! 

To  sum  up :  A  conic  vane  seems  to  possess  as  distinctive  and 
native  features  several  advantages  separately  aimed  at  in  various 
modifications  and  distortions  of  the  helix,  viz.:  — 

(1)  A  gaining  pitch  yielding  equal  acceleration  in  unit 

of  time. 

(2)  Equal   acceleration    between    nearly  parallel  edges, 

giving  constant  width  from  root  to  tip. 

(3)  A  constant  centripetal  component  on  every  afigle  of 

incidence  from  tip  to  root. 

(4)  Great   flexibility  of   design   without  deviation  from 

type,  the  generating  angle  as  well  as  the  phase  of 
inclination  from  the  axis  of  rotation  being  variable; 
and 

(5)  Those   elements  once   determined  and  tabulated — a 

great  simplicity  of  all  other  calculations,  owing  to 
the  geometrical  purity  of  the  figure  and  that  its 
surface  is  developable. 

The  curves  in  fig.  15  were  determined  by  projecting  the  actual 
sections  on  the  paper,  and  finding  the  pitch  of  tlie  tangents 
with  an  ordinaiy  pitch  scale. 

Mr.  E.  E.  Froude  kindly  pointed  out  a  more  elegant  mode 
for  the  "  Determination  of  pitch  on  the  proposition  that  the 
generating  lines  of  the  co)ie  must  be  loci  of  uniform  pitch 
ratio :  The  pitch  ratio  for  each  generating  angle  can  be  expressed 
algebraically  in  terms  of  the  angle  of  cone,  angle  of  inclina- 
tion of  cone  to  shaft  axis,  and  angle  of  generation.  The 
distances  along  the  generating  lines  from  the  apex  to  points  of 
given  radial  distance  from  the  shaft  are  also  expressible 
mathematically  in  similar  terms,  and  then  the  pitch  is  given  by 
the  pitch  ratio  into  the  radius." 

This  done,  for  any  cone  and  jihase,  the  results  can,  be  tabu- 
lated for  easy  reference.  Foundry  work  need  not  dilfer  much 
from  ordinary  practice.  To  mould  a  ship  propeller  in  loam  the 
mould  may  be  swept  up  by  a  rod  guided  over  the  correspond- 
ing surface  of  a  small  cone  fixed  j  in  position  at  the  apex,  and 
shifted  round  into  position  tor  each  blade.  Where  patterns 
must  be  used  these  may  be  accurately  and', cheaply  formed  by 
cutting  a  thin  metal  sheet  or  sheets  to  the  proper  shape  for 
one  or  botli  faces,  curving  them  to  position  upon  a  rigid  cone, 
and  using  it  or  them  for  facing,  filling  up  thereupon  the 
required  thickness  with  any  plastic  material. 


Improvements  continue  to  be  made  in  the  system  of  wire- 
less telegraphy  in  the  Mediterranean  fleet,  and  it  is  now  possible 
to  send  messages  a  distance  of  thirty-five  miles  without  their 
being  intercepted  by  passing  vessels.  This  result  has  been 
accomplished  by  "  tuning "  experiments,  which  have  been  con- 
ducted under  the  supervision  of  Captain  H.  B.  Jackson,  of  the 
Duncan. 

Under  an  Admiralty  order,  which  is  to  take  effect  on 
April  1st,  the  electrical  engineers  recently  appointed  at  the 
principal  home  ports  are  to  be  held  responsible  for  the  electrical 
equipment  of  warships,  except  that  connected  with  wireless 
telegraphy.  The  whole  of  the  electrical  work  afloat  has  up  to 
the  present  been  in  charge  of  the  officers  and  men  of  the  Vernon 
and  Defiance,  torpedo  school  shii>s  at  Portsmouth  and  Devon- 
port  respectively. 

A  PECULIAR  accident  occurred  the  other  day  in  one  of  our 
battleships  in  the  Mediterranean,  a  flash  of  lightning  travelling 
down  the  Marconi  aerial  wire  and  turning  the  instruments  in 
the  receiving  room  into  a  melted  lump  of  brass. 


Turbine  steamers,  said  the  chairman  of  the  Isle  of  Man 
Steam  Packet  Company  recently,  would  be  ordered  shortly  by 
the  directors. 

The  Bareleur  Fatality. — As  the  result,  probably,  of  the 
fatal  accident  on  the  battleship  Barfleur  at  Keyham  Dockyard 
a  few  days  ago,  Rear-Admiral  W.  H.  Henderson  (superinten- 
dent) has  issued  an  order  directing  that  when  guns  are  being 
mounted  on  board  ship  a  second  set  of  tackle  shall  be  used, 
and  that  one  set  shall  not  be  removed  until  the  other  is  in 
position. 
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SIR  CHARLES  MARK  PALMER,  BART.,  M.P., 
THE  FOUNDER  OF  PALMERS,  OF  JARROW. 

Last  month  Sir  Charles  Mark  Palmer,  Bart.,  M.P.,  had  the 
unique  experience  of  witneissing  the  unveiling  of  his  own  statue, 
which  has  been  erected  in  the  grounds  of  the  Palmer  Memorial 
Hospital,  at  Jarrow,  by  the  workmen  of  Palmer's  Shipbuilding 
and  Iron  Company  Limited,  to  commemorate  his  services  to  the 
borough  and  the  attainment  of  his  eiglitieth  year.  As  the  result 
of  a  limited  competition,  in  which  Mr.  Brock,  E.A.,  acted  as 
judge,  the  commission  for  the  statue  was  placed  in  the  hands  of 
Mr.  Albert  Toft.    The  amount  subscribed  was  ,£2,000. 

Although  the  career  of  Sir  Charles  is  well  known  to  a  large 
number  of  our  readers,  we  cannot  resist  availing  ourselves  of  the 
opportunity  to  once  more  place  on  record  the  chief  points  in 
the  eventful  and  successful  life  of  the  father  of  iron  ship- 
building, and  founder  of  the  great  works  at  Jarrow,  or  Palmers- 
town  as  it  is  often  appropriately  but  unofficially  called.  Sir 
Charles  was  born  at  South  Shields  in  1822. 


nie  idea  occurred  to  Sir  Charles,  then  Mr.  Palmer,  that  steam 
power  on  the  sea  afforded  the  only  means  of  competing  successfully 
with  steam  power  on  land,  and,  with  this  view,  he  designed  the 
John  Bowes,  an  iron  screw  steamer  having  a  carrying  capacity 
of  650  tons,  and  capable  of  steaming  nine  miles  an  hour.  But 
the  notion  met  with  much  opposition.  There  was  a  prejudice 
against  iroii  ships,  a  feeling  that  iron  would  )iot  float  on  water, 
and  even  practical  men  scouted  the  idea  as  chimerical.  The 
John  Bowes  was,  however,  built  in  the  shipyard  which  Sir 
Charles  established  at  Jarrow,  and  on  her  first  vuy.  gj  was  laden 
with  500  tons  of  coal  in  four  hours.  She  reached  I-ondon  in 
forty-eight  hours,  discharged  her  cargo  in  thirty  hours,  and  in 
forty-eight  hours  more  she  was  again  in  the  Tyne.  In  five 
days  she  performed  successfully  an  amount  of  work  that  would 
have  taken  two  average  sized  colliers  upwards  of  a  month  to 
accomplish. 

Mr.  Palmer  not  only  solved  the  problem  of  speedy  transit,  but 
he  entered  into  arrangements  for  the  prompt  distribution  of  the 
coal.  Hydraulic  machinery  was  erected  at  Poplar  Dock  to 
facilitate  discharge,  and  the  South  London  Railway  was  taken 
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He  was  trained  for  a  mercantile  life,  and,  having  completed 
his  education  in  France,  he  became,  at  an  early  age,  a  partner 
in  his  father's  business  at  Newcastle-on-Tyne.  In  1845  he 
entered  into  partnership  with  Mr.  John  Bowes,  Sir  William 
Hutt,  and  Mr.  Nicholas  Wood,  in  the  Marley  Hill  and  other 
collieries,  and  under  his  able  management  the  concern  known 
aa  John  Bowes  and  Partners  became  one  of  the  most  extensive 
colliery  enterprises  in  the  kingdom. 

Early,  however,  in  the  histoi-y  of  the  partnership  the  com- 
petition of  the  new  Midland  coal  fields  began  to  seriously  affect 
the  sale  of  north  country  coal  in  the  London  market.  Midland 
colliery  proprietors  were  enabled  by  the  railway  system  to  reach 
the  metropolitan  market  both  speedily  and  cheaply,  while  the 
coal  owners  of  the  North  had  to  depend,  for  the  conveyance  of 
their  produce,  on  small  collier  brigs,  which  occui>ied  a  month  in 
transporting  so  small  a  quantity  as  600  tons.  It  thus  became 
essential,  in  the  interests  of  colliery  owners,  to  devise  some 
meana  by  which  the  staple  product  of  the  district  could  be  con- 
veyed to  London  in  an  expeditious,  regular,  and  economical 
manner. 


over  for  the  purpose  of  carrying  the  coal  around  London.  The 
northern  coal  trade  was  saved.  Steam  had  accomplished  for 
the  North  what  it  had  previously  accomplished  for  tlie  Midlands, 
and  the  Jo'jn  Bowes  was  the  instrument  by  means  of  v.hich 
it  became  possible  for  north  country  colliery  owners  to  compete 
j    ^ith  their  rivals  in  the  South. 

i       It  was  in  the  year  1851  that  Sir  Charles,  in  conjunction  with 
liis  bi'other  George,  commenced  shipbuilding  at  Jarrow.  Mr. 
George  Palmer  had  then  just  returned  from  India,  and  Sir 
Charles  suggested  that  they  should  jointly  start  in  business  as 
iron    shipbuilders.    An    inexpensive   plant,   consisting  of  one 
shearing  and  one  punching  machine,  was  laid  down,  and  the 
[    John  Bowes,  one  of  the  earliest  steamers  laid  down  in  the  yard, 
I    became  the  forerunner  of  a  long  list  of  vessels.    Mr.  George 
I    Palmer  afterwards  retired  from  the  firin,  and  the  business  was 
j    carried  on  by  Sir  Charles,  who  greatly  enlarged  the  establish- 
I    ment  by  the  addition  of  engine  works,  iron  rolling  mills,  and 
!    blast  furnaces.    It  was  converted  into  a  limited  liability  com- 
pany on  its  present  basis  in  1865,  and  Sir  Charles  remained 
chairman  of  the  company  until  1893,  when  he  retired. 
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At  the  date  of  the  establishment  of  the  shipyard  Jarrow  !  inhabitants,  v/ho  are  all  mainly  employed  in,  or  depending  upon, 
was  a  small  colliery  villag-e,  known  only  to  antiquaries  as  the    |    Palmer's  works.    So  oompletely,  in  fact,  is  the  town  identified 


home — more  than  1,200  years  ago — of  "the  father  of  English 
literature,"  the  venerable  Bede.  It  is  now,  however,  an 
important  industrial  town,  with   a  population  of   over  40,000 


with  the  works  that  Jarrow  might  more  appropriately  be  called 
"  Palmer's  Town."  The  development  of  the  neighbourhood  since 
llie  est  iblishnient  of  the  shipyard  has  been  enormous,  and  the 
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growth  of  the  town  has  been  described  as  a  nineteenth  century 
romance.  It  possesses  commodious  board  schools,  managed  by 
a  representative  board,  a  mechanics'  institute,  a  hospital 
a  theatre  and  concert  halls,  a  public  park,  and  numerous  churches 


Palmers  commenced  th^ir  unrivalled  record  of  warship  build- 
ing as  early  as  the  year  1854,  when  they  constructed,  during  the 
Crimean  War,  the  Terror,  a  floating  battei-y,  intended  for  the 
destruction  of  the  forts  of  Cronstadt.    She  was  completed  in 


NEW  BOILER  SHOP  (SOUTH  END). 


NEW  BOILER  SHOP  (NORTH  END). 


and  chapels.    The  hospital  was  built  in  1870  by  Sir  Charles  the  phenomenally  short  period  of  three  months.    This  result  was 

Palmer  as  a  mtjnorial  of  his  first  wife,  and  the  Mechanics'  largely  due  to  the  inventive  genius  of  Sir  Charles  Palmer,  who 

Institute  was  also  founded  by  him  for  the  benefit  of  the  work-  conceived  the  idea  of  rolling,  instead  of  forging,  the  armour 

men.  plates.    They  were  originally  known  as  "  Palmer's  rolled  plates," 


THE  PRACTICAL  ENGINEER— ENGINEERS'  GAZETTE  SUPPLEMENT.  295 


and  the  utility  and  importance  of  the  invention  has  since  been 
fully  demonstrated.  The  Terror  was  followed  by  a  host  of 
other  vessels  of  war,  while  the  merchant  work  turned  out  by  the 
company  includes  many  notable  ships  for  the  old  Guion  Line, 
the  Peninsular  and  Oriental  Steam  Navigation  Company,  the 
Hamburg-American  Company,  and  other  important  lines,  besides 
building  many  special  vessels  such  as  one  of  the  largest  oil  tank 
steamers  afloat,  viz.,  the  Rotterdam.  Palmers  during  their 
career  have  built  nearly  eight  luuidred  vessels,  the  aggregate 
gross  register  approaching  two  million  tons. 

The  company's  works  cover  an  area,  of  about  100  acres,  and 
have  a  river  frontage  of  nearly  three-quarters  of  a  mile.  They 
consist  of  a  shipbuilding  yard,  gra  .'ing  dock,  and  slipway,  engine 
and  boiler  works,  steel  works,  and  blast  furnaces,  and  include 
within  themselves  the  entire  range  of  opsrations  from  the  smelt- 
ing of  the  ore  to  the  complete  equipment  of  the  vessel.  Tlie 
ore  is  received  from  mines  in  Spain  controlled  by  the  company, 
and  from  other  sources.  From  the  blast  furnace  wharf  it  goes 
to  the  furnaces,  the  pig  iron  being  sent  to  the  steel  works,  con- 
verted into  steel,  and  rolled  into  plates  and  bars,  and  these,  in 
turn,  pass  to  the  shipyard,  where  the  vessel  is  completed  and 
eiigiued.  There  are  about  eight  miles  of  railway  in  the  v/orks, 
and  twelve  locomotives  are  employed  in  conveying  material 
between  the  various  departments.  The  works  are  also  connected 
by  private  lines  with  the  North-Eastern  Railway,  and  with  the 
various  collieries  from  which  supplies  of  coal  and  coke  are 
obtained. 

Sir  Charles  Palmer  was  the  first  Mayor  of  the  Borough  of 
Jarrow.  In  politics  he  is  a  Liberal.  After  unsuccessfully  con- 
testing his  native  town  in  1868,  he  was  elected  member  of 
Parliament  in  1874  for  the  Northern  Division  of  Durham,  out 
of  which  the  Jarrow  division  was  formed,  a  seat  which  he  con- 
tinues to  hold,  and  at  the  last  two  elections  he  was  returned 
unopposed.  In  conjunction  with  Mr.  Martinez  de  las  Rivas, 
he  established  large  shipbuilding  and  engineering  works  at 
Bilbao,  where  he  built  three  well-known  vessels  for  the  Spanish 
Government,  the  Infanta  Maria  Teresa,  the  Almirante  Oqiiendo, 
and  the  Viscaya,  which  were  destroyed  in  battle  during  the  late 
Spanish- American  War.  He  was  for  some  time  a  director  of  the 
Suez  Canal  Company.  He  is  honorary  colonel  of  the  Jarrow 
Engineer  Volunteers,  a  magistrate  for  the  county  of  Durham 
and  the  North  Riding  of  Yorkshire,  and  Lord  of  the  Manoi-s 
of  Easington  and  Seat  on,  where  liis  residence  of  Grinkle  Park, 
in  Yorkshire,  is  situated. 

It  is  of  interest  to  add  that  many  eminent  shipbuilders  and 
engineers  have  been  trained  at  the  Palmer's  works,  or  have 
passed  some  time  in  the  company's  service,  including  Mr.  Jno. 
M'lntyre,  sen.,  the  originator  of  the  double  bottom  for  water- 
ballast;  Mr.  Jno.  Thornycroft,  the  well-known  builder  of  high- 
speed vessels;  Sir  Jeis.  Allport,  subsequently  general  manager 
of  the  Midland  Railway  Company;  Mr.  Zimmerman,  chief 
director  of  the  Vulcan  yard  at  Stettin,  and  designer  of  the 
Kaiser  Wilhelm  der  Grosse;  Mr.  P.  C.  Marshall,  of  Messrs. 
Hawthorn,  Leslie,  and  Company,  whose  name  is  associated  with 
the  introduction  of  forced  draught;  Mr.  Jno.  Price,  now  a 
director  of  Messrs.  C.  S.  Swan  and  Hunter  Limited; Mr.  J.  P. 
Wilson,  formerly  general  manager  of  Messrs.  Tliomson's 
Clydebank  Shipbuilding  Company,  who  is  still  connected  with 
the  works;  Mr.  F.  W.  Dick,  the  present  manager  of  the  iron 
and  steel  departments;  and  Mr.  A.  Adamson,  who  became 
general  manager  of  the  Naval  Construction  and  Armaments 
Company,  of  Barrow,  afterwards  amalgamated  with  Messrs. 
Vickers,  Sons,  and  Maxim  Limited. 

The  illustrations  which  we  are  able  to  give  by  courtesy  of  the 
company  are  interesting  as  indicating  the  developments  of  the 
various  parts  of  the  works,  but  to  convey  in  any  approximate 
manner  the  size  of  the  concern  would  recjuire  a  series  of  pictures 
necessitating  space  far  beyond  the  limits  at  our  disposal. 

We  might  mention  that  the  number  of  men  and  boys  employed 
is  not  far  short  of  10,00i).  and  the  wage  bill  averages  between 
.£500,000  and  ^£750. 000.  The  wages  are  paid  weekly,  and  not- 
withstanding the  large  number  of  recipents,  the  distribution 
is  completed  in  about  fifteen  minutes  without  the  least  confusion 
or  error. 


Warships'  Defective  Sights. — The  battleship  Centurion 
has  gone  back  to  the  China  station  "  with  her  ten-incli  guns 
in  as  good  order  as  they  have  ever  been,"  writes  Lord  Selborne 
to  Mr.  Lucas,  M.P.  lie  says  that  the  character  of  the  mount- 
ing of  the  Centurion's  ten-inch  guns  presents  very  exceptional 
difficulties,  and  Messrs.  Armstrong  have  been  commissioned 
to  design  and  manufacture  new  turret  sights  for  her  contain- 
ing every  modern  improvement.  Messrs.  Vickers  have  also 
been  asked  to  do  what  they  can  to  overcome  the  difficulty. 
"  In  the  meantime,"  adds  Lord  Selborne,  "  the  Centurion  has 
gone  back  "a  far  more  efficient  fighting:  ship  than  she  has  ever 
been  in  her  life."  Replying  to  Mr.  Leicester  Harmsworth  in 
the  House  of  Commons  recently,  Mr.  Pretyman  said  that  the 
battleship  Ramillies  is  undergoing  refit,  and  that  the  sights 
of  her  guns  will  be  brought  up  to  date,  "  so  far  as  the  nature 
of  the  mounting  will  allow." 


Barrow-in-Furnace — There  are  now  at  the  time  of  writing 
twenty-two  furnaces  in  blast  in  the  Furness  district  producing 
hematite  pig.  This  is  somewhat  lower  than  for  the  correspond- 
ing period  last  year,  when  the  figures  were  thirty-four.  "There 
is  a  marked  demand  for  steel  rails,  and  the  works  here  are 
fairly  busy  in  that  branch  of  their  business.  Very  little  is 
doing  in  steel  tramway  rails,  though  the  Barrow  Steel  Works 
were  among  the  first  to  produce  the  type  of  rail  which  has 
become  standard  practice  on  English  tramway  systems,  namely, 
the  girder  rail.  As  one  result  of  the  rather'  serious  depression, 
which  we  hope  we  have  now  tided  over,  was  given  out  at  the 
half-yearly  meeting  of  tlie  Furness  Railway  on  February  25th. 
According  to  the  report  presented  to  that  meeting,  the  receipts 
for  traffic  were  ^£12,000  lower  than  ,the  corresponding  period 
of  last  year.  Before  leaving  that  report  it  might  be  of  some 
interest  to  our  readers  to  mention  that  the  Furness  Railway 
announce  their  intention  in  it  of  establishing  a  motor  car 
s?'rvice  in  the  famed  Lake  district,  which  their  system  taps. 
The  Libertad,  or,  as  she  has  been  re-named,  the  Triumph, 
still  lays  in  the  'Devonshire  Dock,  alongside  , Vickers,  Sons, 
and  Maxim's  Works.  She  is  being  fitted  with  two  very  large 
hydraulic  cranes  on  port  and  starboard,  for  hoisting  the  ship's 
boats  and  launches  from  the  boat  deck  to  the  water,  and 
vice  versa,  in  an  expeditious  manner.  Work  on  the  King 
Edward  VII.  class  battleship  the  Dominion  is  proceeding,  and 
is  in  a  satisfactory  condition.  Thei'c  is  a  bill  now  before 
Parliament  for  the  erection  of  a  bridg'e  to  Walney  Island  from 
Barrow.  It  is  well  known  that  Messrs.  Vickers  have  con- 
structed a  model  town  on  Walney,  and  the  construction  of  this 
bridge  will,  of  course,  greatly  facilitate  communication  with 
the  mainland  on  which  the  firm's  works  stand,  giving  also 
the  workmen  who  live  in  Vickerstown  a  better  chance  of  keep- 
ing time. 

Belfast. — During  the  past  month  work  in  this  district  has 
proceeded  steadily,  and,  as  several  large  ships  are  just  about 
the  framing  stage  steady  employment  for  the  ironworkers  in 
the  yards  is  ensured  for  some  time.  A  large  number  of  joiners 
were  started  at  Harland  and  Wolff's  to  complete  the  fitting 
out  of  the  various  ships  they  have  in  the  water,  over  100  from 
the  Tyne  and  Wear  district  having,  it  is  said,  been  successful 
in  obtaining  employment.  Messrs.  Workman,  Clark,  and  Co. 
have  been  successful  in  securing  the  contract, from  the  Admiralty 
for  a  small  boat  for  coastgfuard  purposes,  and  there  are  other 
inquiries.  The  steamship  Matatua  and  steamship  City  of  York, 
recently  launched  by  the  above  firm,  both  left  Belfast  Lough 
for  Glasgow,  there  to  load  for  their  initial  ,  voyages.  H.M. 
first-class  cruiser  St.  George,  after  receiving  a  nine  months' 
overhaul  at  Workman,  Clark,  and  Co.'s  yard,  underwent  her 
trials  on  the  4th  of  February.  These  were  very  satisfactory. 
An  eight  hours'  trial  at  full  speed  was  done,  and  also  an  eight 
hours'  trial  at  half  speed.  On  her  natural  draught  she  accom- 
plished 21  knots,  and  with  forced  draught  23  knots.  Her 
previous  best  speed  was  20  knots.  The  St.  George  is  a  cruiser 
of  7,700  tons,  with  an  indicated  horse  power  of  10,000  natural 
draught,  and  12,000  forced  draught.  The  first-class  cruiser 
Endymion,  which  has  been  undergoing  repairs  in  the  hands  of 
Harland  and  Wolff,  also  underwent  her  trials  with  equally 
satisfactory  results.  Both  cruisers  will  shortly  proceed  to 
Devonport  for  re-commissioning.  H.M.S.  Galatea  is  to  be  put 
into  Harland  and  Wolff's  hands  for  a  thorough  overhaul,  and 
is  expected  to  arrive  at  the  yard  the  beginning  of  March.  A 
start  has  now  been  made  to  excavate  the  new  graving  dock, 
the  contract  for  which  was  recently  placed  by  the  Harbour 
Commissioners  with  Messrs.  Walter  Scott  and  Middleton 
Limited.  The  new  dock,  which  will  probably  be  called  the 
King  Edward,  is  to  be  850  ft.  long,  100  ft.  wide  on  the  floor, 
with  a  breadth  from  coping  to  coping  of  128  ft.,  depth  of 
surface  below  harbour  datum  (which  is  about  2  ft.  below  ordinary 
low  water)  will  be  26  ft.  6  in.,  height  of  coping  above  harbour 
datum  16  ft.,  depth  of  floor  below  coping  at  centre  of  dock 
42  ft.  6  in.,  width  of  caisson  chamber  clear  23  ft.  4J  in.  In 
width  and  depth,  therefore,  it  will  exceed  the  Canada  graving 
dock  in  Liverpool,  which  is  the  biggest  at  present  in  existence, 
and  will  afford  facilities  that  have  never  been  enjoyed  by 
Belfast  hitherto  for  undertaking  contracts  for  the  building  and 
fitting  out  of  battleships.  It  is  expected  the  work  will  be 
completed  in  little  more  than  three  years,  and  the  total  cost, 
including  the  collateral  works  necessary  to  its  completion,  will 
involve  an  expenditure  of  about  .£300,000. 

The  Clyde- — Although  we  have  heard  pretty  often  of  late 
the  cry  of  dull  trade  in  the  shipbuilding  yards,  yet  the  tonnage 
launched  during  the  month  of  February  is  largely  in  excess  of 
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any  corresponding  February  for  the  last  decade,  viz.,  48,000 
tons,  against  a  past  average  of  .35,700  tons.  In  fact,  the  gross 
tonnage  has  only  onoc  heen  exceeded  in  the  past  15  years,  viz.. 
in  1901.  with  60,000  tons,  while  in  numbers  the  vessels  launched 
during  the  month  are  largely  in  excess  of  any  corresponding 
month  for  a  similar  period,  so  that  taken  all  in  all  trade  is 
really  not  so  bad  as  some  would  have  us  believe.  Perhaps  the 
cry  might  have  its  orio-in  in  the  fact  that  there  has  not  been 
the  same  urgency  for  delivery  of  orders,  and  consequently  the 
habitual  out  of  works  have  not  had  a  look  in  for  an  odd  week 
or  two  to  rush  a  boat  to  its  finish,  and  thus  their  persistent 
non-employment  became  the  foundation  of  the  crv  of  dull  trade. 
However,  lookinsr  forward,  the  outlook  is  a  little  brighter, 
contracts  amounting  to  over  50,000  tons  being  booked,  although 
some  yards  are  pretty  well  cleared  out,  both  of  vessels  and  new 
orders.  Whether  this  state  of  affairs  will  cause  some  of  the 
builders  to  do  a  little  speculation  work  remains  to  be  seen,  as 
there  is  certainly  a  ereater  readiness  to  take  this  risk  than 
formerly  prevailed.  Messrs.  John  Brown  and  Co.,  Clydebank, 
are  the  latest  obiect  lesson  in  this  line  of  venture,  and  their 
courage  has  had  due  reward  in  the  sale  to  the  Cunard  Company 
of  the  steel  twin-screw  cargo,  cattle,  and  passenger  steamer 
at  present  under  construction  in  their  yard.  Her  dimensions 
are  500  ft.  by  59  ft.  by  ,36  ft.  One  of  our  leading  [Shipbuilders 
reports  that  one  or  two  vessels  are  being  laid  down  at  the 
lowest  prices  ever  recorded,  and  that  repeat  orders  could  be 
had  if  the  delivery  could  be  held  back  for  12  or  18  months. 
This  being  the  case,  some  of  our  more  enterprising  firms,  bare 
of  orders,  may  venture  to  do  a  little  "on  their  own,"  in  which 
they  will  no  doubt  come  out  right  side  up.  As  the  Clyde 
claims  the  Babcnck  and  Wilcox  as  their  verv  own  water-tube 
boiler,  the  flfreatest  satisfaction  has  been  evinced  at  the  wise 
step  the  Admiralty  have  taken  in  placing  the  order  for  an 
installation  of  those  boilers  in  the  three  first-class  battleships, 
Britannic,  Hibernia,  and  Africa.  Each  vessel  will  have  18 
boilers,  with  a  total  heating  su''face  of  40.000  square  feet,  and 
a  total  prate  area  of  1.250  srinare  feet.  The  same  firm  have 
also  obtained  an  order  for  22  boilers  for  the  first-class  Italian 
battleship  Napolic,  having  a  total  heatinsr  surface  of  56.200 
square  feet,  and  a  p'rate  area  of  1.600  square  feet.  The  Cunard 
Company  are  renorted  to  have  placed  a  contract  with  Messrs. 
.1.  Brown  and  Co..  Clydebank,  for  one  of  the  Atlantic  liners 
they  have  arranjred  to  build,  snbiect  to  the  Governmpnt  require- 
ments as  official  cruisers  in  thp  time  of  war.  Her  tonnage 
is  12.000  and  she  will  be  fitted  with  Parsons  patent  turbines, 
which  will  thereby  have  an  opportunity  of  proving  their  ad-iptn- 
bilitv  for  Atlantir  p-oino'  vessels  of  the  largest  sizf^,  and  the 
rp.sults  will  be  looVod  fcward  to  with  eap'cr  anxietv.  Messrs. 
Kussel]  and  Co.,  Port-Glasp-ow,  have  booked  over  20  000  tons 
r'urins'  the  month,  one  of  which,  for  Messrs.  H.  and  W.  Nelson 
Limited,  of  Liverpool,  is  of  a  carryinqr  capacity  of  7.250  tons 
dead  weioht,  for  the  frozen  meat  trade  with  the  River  Plate, 
and  is  the  third  of  a  similar  charncter  built  for  the  same 
owners.  One  for  Watson  Bros..  Glasgow,  fi,500  tons  dead 
weio-ht.  and  two  for  Gow.  Harrison,  and  Co..  of  Glasgow,  com- 
n^ete  their  contracts  so  far.  Messrs.  Chas.  Connel  and  Co.. 
Whiteiufh,  have  secured  three  steamers,  two  of  6.000  tons  for 
.Tames  Gardner  and  Co.,  Glast^ow.  and  one  of  3,500  tons  for 
.Tohn  Warrack  and  Co.,  Leith ;  while  Barclay.  Curie,  and 
Co.,  Whiteinch.  have  a  repeat  order  from  the  Booth  Ste^m- 
ship  Company.  Liverpool,  for  a  steamer  of  3.500  tons.  The 
forefoing  are  the  nrincinal  items  though  there  are  quite  a 
number  of  scattered  smaller  orders  placed  for  dredgers,  tug-s, 
slnde'c  barfres.  and  smaller  steamers,  which  in  the  aq-gfree'ate 
will  run  into  five  or  six  thousand  tons.  So  that  on  the  whole 
trade  is  not  lookino-  so  bad  here,  and  with  the  reduction  of 
wages  fniietly  accepted  bv  the  black  sciuad  as  Ifrom  the  26th 
ult.  there  is  nothing  on  the  horizon  likely  to  act  adversely  to 
the  trade  interests  ^on  the  Clyde  in  the  near  future. 

Dundee. — There  has  been  no  new  orders  secured  by  the 
local  shipbuilding  firms  during  the  past  month,  although  two 
local  shipowners  have  placed  contracts  for  new  vessels,  one  of 
large  tonnage  going  to  Port-Glasgow,  the  other  of  small  tonnage 
to  Grangemouth,  the  difference  of  price  no  doubt  being  the 
main  cause  of  these  contracts  being  placed  away  from  Dundee. 
Notwithstanding  the  depression  in  the  yards  as  far  as  new  work 
is  concerned,  repair  work  has  been  fairly  good  at  the  harbour. 
Messrs.  Cooper  and  Greig  have  placed  the  machinery  and 
boilers  aboard  the  Grangemouth  built  steamer  Aynthia,  which 
has  been  built  for  the  Bornean  trade.  This  vessel,  after  a 
successful  trial,  has  left  for  Grangemouth,  where  the  fitting 
out  will  be  completed  by  the  builders.  Cooper  and  Greig  have 
also  to  take  the  engines  out  of  the  steam  lighter  Caroline,  and 
fit  them  aboard  the  new  steam  lighter  Carbon,  recently  launched 
from  the  yard  of  the  Dundee  Shipbuilders'  Company.  The 
Carbon  is  intended  to  coal  the  vessels  of  the  D.P.  and  L. 
Company,  to  whose  order  she  was  built,  and  is  90ft.  in  length, 
20  ft.  beam,  and  9  ft.  deep.  The  Kirkcaldy  steamer  Abbotshall, 
the  submarine  volunteers  (R.E.)  two  steamers  General  Stotherd 
and  Admiral,  and  the  local  whalers  have  all  received  an  exten- 


sive overhaul  and  repair,  and  one  new  whaler,  the  now  historic 
Windward,  has  been  added  to  the  local  fleet.  Messrs.  Gourlay 
arc  engaged  in  transforming  a  foreign-owned  vessel,  the  Achaia, 
from  a  cargo  to  a  passenger  steamer,  while  they  launched  from 
their  yard  the  Neptune,  a  coasting  steamer,  built  to  the  order 
of  Messrs.  D.  and  J.  Nicol,  Dundee.  The  Neptune  is  145  ft. 
in  length,  24  ft.  beam,  and  11  ft.  6  in.  deep,  and  is  provided  with 
all  the  latest  improvements  for  the  rapid  handling  of  cargo; 
she  is  of  the  well-deck  type,  with  raised  poop,  bridge,  and 
forecastle,  is  specially  stiffened  for  loading  and  discharging 
in  tidal  harbours,  having  one  hatchway  50  ft.  in  length.  Some 
of  the  large  steamers  arriving  here  with  jute  from  Calcutta 
have  also  received  an  overhaul  and  repairs,  so  that  the  harbour 
has  been  fairly  busy  during  the  strike  of  engineers,  which  is 
now  terminated,  after  lasting  three  months.  The  members 
of  the  A.S.E.,  who  struck  work  in  November  last  against  a 
reduction  of  wages,  have,  by  a  considerable  majority  of  votes 
by  ballot,  resolved  to  resume  work  under  the  following  terms: 
That  the  reduction  of  Is.  per  week  would  only  affect  those 
earning  31s.  and  upwards;  that  at  least  one-half  of  the  men 
be  reinstated  forthwith,  and  that  no  overtime  he  wrought 
until  evei-y  idle  man  had  had  an  opportunity  of  returning  to 
work.  This  dispute  has  caused  a  deal  of  misery  in  Dundee 
households,  and  it  seems  a  pity  that  in  these  labour  disputes 
some  settlement  cannot  be  made  until  the  relations  between 
the  parties  are  broken  for  some  time,  and  now  this  dispute  is 
ended  the  general  impression  is  that  trade  will  improve. 

The  Hartlepools. — Inquiries  for  new  ships  have  been 
very  plentiful  during  Febinary,  and  many  orders  have  been 
placed.  It  is  pleasing  to  state  that  several  have  been  fixed 
with  Hartlepool  builders,  Messrs.  W.  Gray  and  Co.  being 
favoured  with  the  largest  share.  Messrs.  W.  Gray  and  Co. 
now  have  a  large  amount  of  work  in  progress,  and  with  the 
orders  recently  booked  all  the  berths  at  both  yards  will  be 
fully  occupied,  and  find  employment  for  a  large  nipnber  of 
men  for  some  time  to  come.  During  the  month  Messrs.  Gray 
have  launched  three  vessels,  viz. :  Steamship  Atlantic  for 
Messrs.  W.  H.  Cockerline  and  Co.,  of  Hull;  steamship  Gisella 
Groedal,  to  the  order  of  Messrs.  the  Groedal  Steamship  Com- 
pany of  London;  also  steamship  Svere.  Messrs.  Gray  have  the 
second  boat  to  the  order  of  Messrs.  Cockerline  well  in  hand, 
and  it  should  be  launched  at  an  early  date.  In  addition  to 
this,  they  now  have  several  boats  in  frames,  one  or  two  being 
partly  plated  and  the  keels  of  two  others  will  be  laid  in  the 
near  future.  Messrs.  Furness,  Withy,  and  Co.  are  rapidly 
pushing  forward  the  work  on  the  two  steainers  for  Messrs. 
Sivewright,  Bacon,  and  Co.  The  first,  which  is  to  be  named  Old- 
hamia,  is  ready  for  launching  at  the  next  spring  tides.  The 
second  ship  for  the  same  owners  is  in  frames,  and  a.  com- 
mencement has  been  made  with  the  plating.  The  keel  and 
stern  frame  for  Messrs.  Allison's  ship  are  in  position,  and 
rapid  progress  is  being  made  with  the  framing.  There  will 
be  a  good  number  of  hands  employed  in  the  construction  of 
this  vessel,  as  delivery  is  urgent.  Messrs.  Furness,  Withy, 
and  Co.  still  continue  busy  in  the  repairing  line,  the  latest 
vessel  to  arrive  for  overhaul  and  repairs  being  the  steamship 
Wyandotte,  of  London.  All  the  berths  at  Messrs.  Irvine's 
Shipbuilding  and  Dry  Docks  Company  are  occupied,  two  of 
them  with  the  steamers  for  Messrs.  Cockerline  and  Company, 
and  the  other  with  the  second  boat  for  Messrs.  Appleby  and 
Co.,  of  West  Hartlepool.  Messrs.  Irvine  expect  to  launch  one 
of  the  boats  for  Messrs.  Cockerline  early  in  March,  and  the 
second  one  is  in  an  advanced  stage.  Engineering  in  the  Hartle- 
pools has  improved  considerably  during  the  month,  and  several 
orders  for  engines  and  boilers  have  been  secured  by  the  local 
firms.  Greit  satisfaction  is  expressed  at  the  action  of  the 
Engineering  Employers'  Federation  in  withdrawing  the  notice 
of  reduction  in  wages  for  another  six  months.  We  understand 
this  decision  was  arrived  at  owing  to  the  amount  of  work 
recently  booked,  and  also  to  the  fact  that  the  men  intended 
to  resort  to  extreme  jneasures  in  resisting  the  reduction. 
Messrs.  Richardson,  Westgarth,  and  Company  Limited  have 
plenty  of  work  in  hand,  as  they  have  recently  received  orders 
for  engines  and  boilers  for  three  ships  being  built  at  Messrs. 
Doxford's  for  the  Horsley  Line  Limited,  and  we  hear  they 
have  also  booked  several  sets  of  engines  for  land  work.  Messrs. 
Richardson's  turbine  shop  is  now  completed,  and  work  has 
already  been  commenced  on  the  orders  in  hand.  The  Central 
Marine  Engine  Works  (W.  Gray  and  Co.)  ai-e  busy,  and  in 
addition  to  the  work  already  in  progress  in  the  shoj)  they  have, 
of  course,  received  the  orders  for  engines,  boilers,  and  auxiliary 
machinery  for  the  steamers  recently  booked  by  Messrs.  Gray 
and  Co.  The  steamship  Atlantic  is  at  present  at  their  sheer 
legs  receiving  her  machinery,  and  will  be  returned  to  the  ship- 
yard in  a  d.ay  or  so  to  complete  her  outfit  for  sea.  The  other 
engineers  and  ironfounders  in  this  port  report  they  have  a  fair 
amount  of  work  in  hand,  and  all  round  there  is  a  better  out- 
look for  the  next  few  mouths. 

Mid-Tyne. — Fortunately,  the  threatened  dispute  between 
masters  and  men  over  the  proposed  reduction  of  wages  will 
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not  take  place,  at  least  for  six  months,  the  employers  having 
withdrawn  the  reduction  notices.  The  proposed  reduction 
was  for  2s.  on  wages  over  30s.  per  week.  Is.  6d.  on  wages  over 
25s.,  and  Is.  on  wages  under  25s.,  with  5  per  cent  on  piece 
rates.  A  feeling  of  relief  was  experienced  by  both  sides  at 
the  period  of  tension  having  come  to  an  end.  The  shipbuild- 
ing and  engineering  trades  are  certainly  brightening  up  now  as 
far  as  the  Tyne  is  concerned,  and  fewer  men  are  to  be  seen 
about  the  streets  during  work  hours.  The  North-Eastern 
Marine  Engineering  Company  have  commenced  working  full 
time  in  practically  all  their  departments  at  Wallsend,  with  the 
exception  of  the  erecting  shops,  and  are  believed  to  be  fairly 
well  oft'  now  for  work  for  six  months  at  least.  The  Neptune 
Engine  Works  of  Messrs.  Swan,  Huntei-,  and  Wigham  Richard- 
son Limited  are  also  showing  a  little  more  activity.  The 
Wallsend  Slipway  and  Engineering  Company  are  also  fairly 
busy  now.  The  other  yards  on  the  river  are  all  showing  a 
little  more  briskness.  Messrs.  Hood,  Skinner,  and  Company 
have  received  an  order  from  a  Dundee  firm  for  a  1,300  ton 
steamer.  The  Northumberland  Shipbuilding  Company,  of  How- 
don-on- Tyne,  have  launched  during  the  past  month  the  steamer 
Crauford,  to  the  order  of  Mr.  R.  B.  Stoker,  of  Manchester. 
She  is  of  the  single-deck  type,  length  335  ft.,  breadth  extreme 
48  ft.,  depth  moulded  24  ft.  6  in.  When  loaded  she  will  carry 
5,100  tons  dead  weight.  This  firm  has  also  had  a  successful 
trial  trip  with  the  steamer  Canada-Cape,  built  to  the  order  of 
Messrs.  Elder,  Dempster,  and  Company,  of  Liverpool,  for  their 
new  service  between  Canada  and  the  Cape,  a  speed  of  11^ 
knots  being  obtained.  Messrs.  Dobson  and  Company,  Low 
Walker,  launched  from  their  yard  the  fine  steamer  Hierouymi 
for  the  Hungarian  Levant  Steamship  Company,  of  Budapest. 
She  is  of  the  single-deck  type,  length  335  ft.,  breadth  extreme 
about  4,000  tons.  The  machinery  is  being  su2>plied  by  the 
North-Eastern  Marine  Engineering  Company,  of  Wallsend. 
The  steamship  Columba,  built  by  Messrs.  R.  Stephenson  and 
Company  Limited,  Hebburn,  for  Mr.  H.  Angel,  of  Cardiff,  has 
had  a  most  successful  trial.  This  vessel,  which  is  352  ft.  long, 
47  ft.  broad,  and  29  ft.  10  in.  deep,  attained  a  mean  speed  of 
ir72  knots.  The  engines  have  been  supplied  by  Messrs. 
Richardson,  Westgarth,  and  Company,  Hartlepool.  Messrs. 
Hawthorn,  Leslie,  and  Company  launched  from  their  Hebburn 
yard  the  first  of  two  large  vessels  building  to  the  order  of 
Messrs.  W.  Milburn  and  Company,  London.  The  vessel, 
which  is  named  Port  Phillip,  is  intended  to  run  in  the  Austra- 
lian chilled  meat  trade,  and  has  accommodation  for  a  limited 
number  of  passengers.  The  dimensions  are:  Length  435ft., 
breadth  54  ft.,  and  depth  32  ft.  The  carrying  dead  weight  is 
about  8,200  tons.  The  three  forward  holds  and  'tween  decks 
are  insulated  and  fitted  with  refrigerating  api>aratus  on  the 
00^  system.  The  engines  and  three  large  boilers,  working 
at  1801b.  pressure  with  Howden's  system  of  forced  draught 
are  being  supplied  by  the  North-Eastern  Marine  Engineering 
Company,  of  Wallsend.  To  the  many  types  of  vessels  built  on 
the  Tyne  another  has  been  added.  On  Saturday,  February 
27th,  Messrs.  Swan,  Hunter,  and  Wigham  Richardson  launched 
a  floating  coal  depot.  This  vessel  is  intended  to  be  moored 
in  Portsmouth  Harbour,  so  that  battleships  and  cruisers  can 
come  alongside  and  be  coaled  at  the  rate  of  about  500  tons 
per  hour.  The  Temperley  transporter  has  been  installed. 
The  principal  dimensions  are:  Length  424  ft.,  extreme  breadth 
67  ft.  9  in.,  and  depth  moulded  40  ft.,  the  coal  capacity  being 
about  12,000  tons.  The  machinery  is  all  electric.  The 
boilers  and  pumj)ing  machinery  have  been  supplied  by  the 
Wallsend  Slipway  and  Engineering  Company,  and  the  electrical 
gear  by  Clarke,  Chapman,  and  Company,  Gateshead.  The 
great  floating  dock,  built  by  Messrs.  Swan,  Hunter,  and 
Wigham  Richardson  Limited  for  the  Government  of  Natal,  has 
arrived  safely  at  Durban.  This  dock  was  built  to  replace  the 
previous  one,  which  was  wrecked  in  Mossel  Bay. 

The  Wear,  Sunderland.— A  good  number  of  orders  have 
been  placed  here  this  mouth,  and  trade  is  becoming  brisk. 
The  engineering  employei's  have  deferred  the  consideration  of 
the  proposed  reduction  in  wages  for  six  months,  which  it  is 
trusted  will  mean  indefinitely.  Messrs.  Doxford's  state  that 
they  expect  to  commence  work  on  their  new  berths  in  the 
middle  of  the  year,  and  have  sufficient  work  to  keep  both  their 
old  and  new  yards  employed.  They  have  launched  two  vessels 
this  month,  and  sent  on  trial  the  steamship  Angus,  of 
Dundee.  Messrs.  J.  L.  Thompson  have  launched  a  fine  vessel, 
length  414  ft.,  breadth  50  ft.,  moulded  depth  31ft.  4  in.,  for 
Messrs.  Grace  Bros,  and  Co.,  of  London  and  New  York,  which 
is  now  at  Messrs.  Dickenson's  quay  receiving  her  engines,  which 
are  built  to  special  specification.  Messrs.  Laing  have  orders 
for  three  new  steamers,  two  of  which  are  for  the  shipping 
department  of  Sir  James  Laing  and  Sons,  and  the  third  is 
built  to  the  requirements  of  Mr.  Esplen,  of  Liverpool.  Thty 
have  launched  a  fine  passenger  and  cargo  steamer  for  Messrs. 
Bullard  and  King's  South  African  trade,  and  have  had  a 
successful  trial  of  the  steamship  Bombala,  which  obtained  a 
speed  well  in  e.xccss  of  the  contract  speed  of  14|  knots  fully 


laden.  The  engines,  by  Messrs.  Geo.  Clark  Limited,  are 
balanced  on  the  Yarrow,  Schlick,  and  Tweedie  system.  Messrs. 
Short  Bros,  have  secured  four  orders,  one  being  from  the 
Taylor  and  Sanderson  Steam  Shipping  Company,  of  this  port. 
They  have  launched  a  vessel  this  month,  and  had  a  satis- 
factory trial  trip  with  the  steamship  Kelvin.  Messrs.  Pickers- 
gill  have  obtained  orders  for  more  steamers  of  their  largest 
class,  and  have  work  in  hand  for  more  than  a  year.  The 
Saint  Eg-bert,  built  by  them  for  Messrs.  Rankin,  Gilmour, 
and  Co.,  of  Liverpool,  has  had  a  satisfactory  trial  this  month. 
Bartram's  still  remain  working  overtime.  Messrs.  Robert 
Thompson  have  two  keels  laid,  and  two-  more  to  proceed  with, 
and  are  working  sections  of  their  men  day  and  night.  Messrs. 
Priestman  have  launched  a  fine  vessel  to  the  order  of  Messrs. 
J.  Johannson  and  Co.,  of  Glasgow.  Messrs.  Osbourne,  Graham, 
and  Co.,  of  Hylton,  have  launched  the  Engineer  Avdakoff  for 
Russian  owners  at  Odessa.  The  engine  works  are  sharing  in 
the  increased  activity.  Messrs.  Geo.  Clark  Limited,  who 
secured  a  large  share  of  the  orders,  have  changed  over  from 
three-quarter  time  to  full  time,  and  have  good  prospects  for 
a  busy  year.  This  firm  has  just  completed  a  new  pattern  shoj), 
which  is  now  in  occupation.  The  North-Eastern  Marine 
Engine  Works,  which  were  working  nightshift,  have  also 
booked  a  number  of  fresh  orders.  Taken  generally,  the  late 
distress  is  passing  away,  and  with  one  or  two  exceptions  the 
yards  and  engine  works  will  have  a  busy  year. 
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By  Marks  .vnd  Clerk,  Patent  Agents  and  Consulting  Eugineei's,  18, 
Southampton  Buildings,  London,  W.C.  ;  30,  Cross  Street,  Man- 
chester ;  and  13,  Temple  Street,  Birmingham. 

Copies  of  published  patent  specifications  will  be  forwarded  post  free 
for  one  shilling  upon  application  being  sent  to  Messrs.  Marks  and 
Clerk  at  anil  of  the  above  addresses. 

Ships'  Governors.  C.  C.  T.  Jorgknsen.  No.  3734,  of  1903.— 
Through  the  sides  of  the  vessel  is  carried  some  distance  forward 
of  the  rearmost  bulkhead  and  a  suitable  distance  beneath  the 
propeller  shafts  a  shaft,  which  exactly  fits  in  water-tight  bear- 
ings in  the  ship's  sides,  each  of  these  bearings  being  provided 
with  a  projecting  collar,  which  eng.igcs  over  the  sleeve,  so  thai 
between  this  sleeve  and  the  bearings  suitable  packing  may  be 


Specification  No.  :j73i,  of  1903. 

arranged,  thereby  effectually  excluding  the  water.  All  the 
parts  must  fit  so  exactly  that  the  shaft  is  able  to  rotate  in  its 
bearings  with  the  least  possible  amount  of  friction.  When 
the  stern  is  raised  to  such  an  extent  that  the  screw  is  lifted 
either  wholly  or  partly  out  of  the  water,  the  blades,  which  arc 
normally  horizontal,  as  shown  in  fig.  1,  move  downwards  so 
that  the  arm,  which  is  normally  vertical,  is  rotated  in  such  a 
manner  as  to  exert  tension  on  the  cord  rj,  and  act  upon  the 
admission  valve  in  such  a  manner  as  to  entirely  or  partially 
cut  off  the  steam. 

Steam  Boilers.  J.Robinson.  No.  3918,  of  1903.— This  inven- 
tion lias  reference  to  steam  boilers,  more  particularly  marine 
boilers  of  the  multitubular  type,  and  the  object  of  the  invention 
is  to  so  construct  such  boilers  that  the  flat  surfaces  commonly 
employed  and  hitherto  considered  necessary  can  be  dispensed 
with,  and  consequently  all  the  stays  hitherto  employed  for 
staying  such  flat  surfaces  can  also  be  dispensed  with;  and  a 
further  object  is  to  so  construct  and  fix  the  furnaces  or  tire- 
boxes  and  combustion  chambers  of  such  boilers  that  they  can 
be  easily  withdrawn  when  required  without  having  to  pull  the 
entire  boiler  to  pieces  as  hitherto,  thereby  allowing  of  such 
furnaces  and  combustion  chambers  being  taken  out  and  replaced, 
or  new  ones  substituted  for  them  as  desired,  and  with  the 
greatest  ease  and  despatch.  The  flat  surfaces  generally  con- 
sidered necessary  in  steam  boilers  are  done  away  with,  ai;d 
also  the  stays  for  staying  such  flat  surfaces,  and  the  furnaces 
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are  so  constmcted  that  they  are  removable,  by  forming-  them 
of  preferably  cylindrical  shape  and  carrying-  them  through  the 
boiler  from  front  to  back,  the  front  and  back  ends  of  such 
furnaces  ibeing  provided  with  flanges  by  -which  they  are  riveted 
or  othenvise  secured  to  the  end  plates  or  other  suitable  part 
of  the  boiler,  a  part  of  the  cylinder,  tube,  or  the  like  -which 
forms  each  firebox  or  furnace  constituting  a  combustion 
chamber;  and  in  any  suitable  position,  but  preferably  at  a 
point  or  points  above  such  fireboxes  or  furnaces,  a  supplemen- 
tary combustion  cliambcr  or  series  of  such  combustion 
chambers  are  employed,  also  preferably  of  cylindrical  shape, 
each  of  -which  is  connected  with  the  combustion  chamber  of 
one  of  the  furnaces  by  means  of  a  circular  or  other  suitably 
shaped  tube  or  passage,  and  from  each  of  these  supplementary 


Specification  No.  391S,  of  1903. 

combustion  chambers  arc  run  the  tire  tubes  which  have  their 
outlets  in,  or  leading  to,  the  uptake.  These  supplementary 
combustion  chambers  arc  provided  with  flanges  at  tlieir  front 
and  back  ends  by  means  of  which  they  are  riveted  or  other- 
wise secured  to  the  end  plates  or  other  suitable  parts  of  the 
boiler.  The  back  ends  of  the  furnaces  and  supplementary 
combustion  chambers  are  blocked  up,  preferably  by  being  built 
up  of  fire  bricks  or  tlie  like,  but  any  other  suitable  means  of 
blocking  or  tiilling  up  the  back  ends  of  the  same  may  be 
employed. 

Ships'  Berths.  A.  N.  Ch.\.mbeklain  and  W.  L.  B,  Hall.  No. 
4143,  of  1903. — The  lee  rail  of  a  shii>'s  cabin  berth  is  combined 
with  a  folding  table  adapted  to  be  pulled  out  or  adjusted  from 
a  folded  position  to  a  position  for  use  by  the  occupant  of  the 
berth,  for  instance  as  when  taking  a  meal  in  bed.  The  table 
is  or  may  be  incorporated  with  the  lee  rail  of  a  ship's  cabin 
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berth,  together  with  the  races  or  guides  iu  which  the  table 
slides,  or  the  parts  by  which  it  is  adjusted  and  supported,  in 
such  manner  that  the  table  is  folded  into  the  plane  of  the  lee 
rail  when,  not  in  use,  and  then  appears  to  form  a  panel  in  the 
lee  rail.  The  table  and  its  guides  or  supports  are  in  some 
cases  adapted  for  attachment  to  the  lee  rail,  so  as  to  be  applied 
to  existing  berth  rails  where  not  already  fitted. 

Diving  Bells-  L.  E.  Hill  and  W.  A.  Gorman.  No.  6542,  of 
1903. — Witli  diving  ajjparatus  as  at  present  constructed  it  has 
not  been  possible  to   operate   successfully  except  with  great 


risk  to  life,  at  depths  exceeding,  say,  140  ft.,  and  it  is  the  object 
of  the  present  invention  to  provide  a  diving  bell,  by  means  of 
which  salving  and  other  submarine  operations  may  be  safely 
aud  successfully  p?rformed  at  depths  of  100  to  201)  ft.  or  more, 
the  bell  being  employed  either  alone  or  in  conjunction  with 
the  ordinary  diving  apparatus.  A  is  the  chamber  of  the 
diving  bell  which  is  open  at  the  bottom  in  the  usual  way,  and 
B  is  the  chamber  which  is  entirely  closed,  C  being  the  partition 
between  these  two  chambers  A  and  B ;  D  is  a  man-hole  pro- 
vided in  the  partition  C,  E  being  the  cover  thereof,  and  F  is 
a  valve  arranged  to  be  operated  either  from  tlie  inside  of  the 
chamber  B  or  from  the  outside  for  allowing  the  pressure  in  the 
said  chamber  to  be  gradually  reduced.  In  making  use  of  the 
improved  diving  bell,  the  diver  enters  the  bell  and  descends 
to  his  work.  After  comialeting  his  work  he  re-enters  the  bell 
and  passes  into  the  closed  chamber  B,  through  the  man-hole 
D,  which  he  then  hermetically  closes  by  the  cover  E.  The 
diving  bell  is  then  raised  and  placed  upon  the  deck  of  a  vessel 
or  upon  the  shore,  the  air  pressure  in  the  closed  chamber  being 
meanwhile  kept  at  about  the  same  pressure  as  that  existing  at 
the  place  where  the  diver  re-entered  the  bell.  The  air  in  the 
closed  chamber  is  then  slowly  "  de-compressed "  or  allowed  to 
slowly  escape  through  the  valve  F,  and  it  is  this  slow  de-com- 
pression which  prevents  the  diver  experiencing  any  ill  effects 
from  immersion  in  water  at  the  depths  above  mentioned. 

Ships'  Logs.  G.  G.  M.  Hardingham.  No.  23726,  of  1903.— 
This  invention  relates  to  the  class  of  ships'  logs  wherein  a 
registered  mechanism  on  board  the  moving  vessel  indicates 
the  rotations  of  a  rotator  with  blades  drawn  through  the  water 
by  a  cord,  rope,  or  line  connected  with  the  registered 
mechanism.  One  of  the  features  of  the  invention  relates  to 
the  support  for  the  registering  mechanism;  another  feature 
relates  to  the  manner  of  constructing  and  mounting  the  spindle 
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of  the  registering  mechanism,  aud  another  feature  relates  to 
the  construction  of  the  rotator.  One  important  advantage  in 
the  form  of  rotator  shown  and  described  herein,  aud  wherein 
the  pairs  of  blades  are  set  in  different  rotary  planes,  is  the 
steadiness  of  the  progress  of  the  rotator  through  the  water. 
Where  the  blades  are  all  in  one  plane  the  rotator  has  a  ten- 
dency to  move  in  a  spiral  path  or  to  dart  from  side  to  side, 
while  the  rotator  as  constructed  moves  in  a  straight  path 
without  material  deviation. 

Arrangement  of  Screw  Propellers  in  Ships.  H 
GoTZE.  No.  26033,  of  1903.— The  arrangement  in  the  forward 
part  of  a  channel  or  passage  formed  in  the  ship's  bottom,  of 
the   screw  propeller  used  for  the   propulsion  of  a  ship,  the 
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channel  extending  from  the  middle  of  the  ship  to  the  stern, 
and  its  top  being  below  the  water  line.  In  this  way  the  screw 
proi>eller  on  the  one  hand  is  perfectly  protected  against  injury 
from  foreign  bodies  meeting  it  in  the  water,  and  on  the  other 
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hand  the  rising  of  the  screw  from  the  water  by  the  movement 
caused  by  the  waves,  and  the  consequent  liability  to  injury 
both  to  it  and  to  the  engine  by  the  racing  of  the  screw  in  the 
air  arc  prevented. 

Screw  Propeller.  A.  D.  Cakels.  No.  21150,  of  1903.— The 
object  is  to  obviate  the  necessity  of  reversing  marine  engines 
for  the  purpose  of  reversing  the  direction  of  travel  of  vessels. 
By  means  of  this  invention,  therefore,  a  vessel  can  be  driven 
ahead  or  astern,  and  otherwise  manoeuvred  without  interfering 
with  the  working  of  the  engines,  whether  the  latter  are  driven 
by  steam,  electricity,  or  otherwise.  A  direct  result  of  this 
improvement,  indcpendjnt  of  the  construction  of  the  propeller 
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itself,  is  the  fact  that  engines  running  at  a  normal  speed  of 
from  80  to  100  revolutions  per  minute  can  be  replaced  by 
high-sp3cd  engines  making  250  to  500  revolutions  per  minute, 
and  running  at  a  uniform  speed.  The  rate  of  propulsion, 
and  consequently  the  speed  of  the  vessel,  are  thus  considerably 
increased.  The  construction  of  the  improved  propeller  is  such 
as  to  impart  to  the  latter  great  strength,  and  to  allow  of 
directly  replacing  broken  blades  without  dismounting  the  boss 
connected  to  the  shaft  or  engine. 


A  NEW  14  in.  torpedo  tube  is  to  be  fitted  in  the  ships  of  the 
King  Edward  VII.,  Devonshire,  and  Antrim  classes  now  being 
built.  It  is  claimed  that  the  torpedo  for  which  these  are 
intended  is  a  distinct  improvement  upon  previous  types  in 
respect  of  weight  of  projectile  discharged,  and  also  in  matters 
of  speed  and  range. 

The  Admiralty  have  called  attention  to  the  fact  that  in 
some  cases  additional  fittings  have  been  provided  without 
authority  for  destroyers  and  torpedo  boats,  which  have  affected 
the  stability  of  the  vessels.  Instructions  are  given  that  all 
additions  of  weights  are  to  be  avoided  in  future  unless  the 
sanction  of  the  Admiralty  is  first  obtained. 


Engineer  Captain. 

R.  B.  Priston  to  Euryalus  for  Wallaroo,  for  special  service  on 
shore,  to  date  February  8th. 

Engineer  Commanders. 

E.  G.  P.  Moffett  to  Cornwallis,  to  date  February  9th. 

E.  J.  Taylor  to  Spartan,  lent,  to  date  February  loth. 

F.  M.  Cotton  to  Astraea,  to  date  February  25th. 

J.  M.  Thompson  to  Essex,  on  commissioning;  J.  Ryan  to 
Pembroke  for  Mersey,  to  date  Februai-y  17th. 

W.  J.  Bevan  to  Centurion  and  A.  T.  Webb  to  Vivid  for  Blake, 
to  date  February  17th. 

J.  N.  Crowle  to  Pembroke  for  Galatea,  to  date  February  22nd. 

E.  W.  Cudlip  to  Andromeda,  to  date  March  1st. 

Engineer  Lieutenants. 

W.  R.  Lawton  to  Warrior  for  Itchen  and  J.  H.  Barber  to 

Vivid  for  Lively,  undated. 
.  A.  H.  Mousey  to  Pembroke  for  Vindictive,  H.  J.  Meiklejohn 

to  Pembroke  for  Tliesus,  T.  H.  Soper  to  Tamar  for  Taku, 

and  E.  E.  Bartlett  to  Sirius,  to  date  February  6th. 
T.  J.  Morgan  (for  service  on  shore  at  Sydney)  and  W.  A. 

Donovan  (to  assist  Engineer  Captain),  both  to  Euryalus 

for  Wallaroo,  to  date  i'ebruary  8th. 
W.  H.  Glasspole  to  Euryalus  for  Wallaroo,  to  date  February 

8th. 

S.  E.  Lewis  to  Vernon  and  Excellent  for  instractioual  course, 

lent,  to  date  February  2nd. 
P.  T.  Shrubsole  to  Pembroke,  for  drafting  engine-room  ratings, 

to  date  February  8th. 

E.  Cole  to  Amphion,  re-appointed  on  promotion,  to  date 
November  1st,  1903. 

J.  E.  S.  Roberts  to  Pembroke  for  Prince  of  Wales  and  P.  H. 
Meynell  to  Fire  Queen  for  Hindustan,  to  date  February 
15tli. 

P.  Stocker  to  Essex,  on  commissioning. 

A.  T.  H.  Stone  to  Vivid  for  Edgar,  undated. 

G.  Wormald  and  J.  N.  AUenby  to  Cornwallis,  to  date  February 

9th. 

A.  E.  Travis  to  Vivid  for  Sentinel  and  J.  Legate  to  Jason,  to 
date  January  29th. 

F.  J.  Charlton  to  Victoria  and  Albert,  to  date  January  28th. 
R.  S.  Pearce  to  Fire  Queen  for  Recruit,  undated. 

W.  Rattey  to  Temeraire,  to  date  February  2nd. 
W.  G.  Glanville  to  Pembroke  for  Cossack,  to  date  February 
3rd. 

AV.  A.  Dathan  to  Pegasus,  to  date  January  28th. 
T.  W.  Cleave's  appointment  to  Warrior  for  charge  of  stores  has 
been  cancelled. 

W.  G.  Glanville's  appointment  to  Pembroke  for  Cossack  has 

been  cancelled. 
F.  G.  Page  to  Vivid  for  Pique,  to  date  March  19th. 
A.  E.  Straw  to  Fire  Queen  for  Brilliant,  to  date  March  8th. 
C.  F.  Dunn  to  Fire   Queen  for  Arab  and  T.  W.   Cleave  to 

Warrior  for  Sprightly,  to  date  February  17th. 
T.  J.  iDawson  to  Brilliant,  to  date  March  8th. 
A.  W.  Maconochie  to  Orion  for  Kangaroo  and  A.  E.  Cock  to 

Warrior  for  Leven,  to  date  February  20th. 
W.  P.  Hinchcliff    to    Crescent,    on  commissioning,    to  date 

February  25tli. 
T.  P.  Jackson  to  Jilolus,  to  date  February  15th. 
J.  F.  Bushby  and  C.  E.  Garrard  to  Andromeda,  to  date  March 

1st. 

W.  R.  Parnall  to  Fire  Queen  for  St.  George,  to  date  February 
23rd. 

H.  W.  Harris  to  Terpsichore,  to  date  February  23rd,  and  on 
re-coramissiouing. 

M.  C.  Johnson  to  Seylla,  to  date  February  23rd,  and  to  Terp- 
sichore, on  re-commissioning. 
W.  Dawson  to  Seylla,  undated. 

Engineer  Sub-Lieutenants. 

L.  J.  Mesurier  to  Bedford,  additional,  H.  G.  Paterson  to  Hanni- 
bal, J.  R.  Hoddinott  and  R.  J.  Brown  to  Hogue,  addi- 
tional, to  date  January  28tli. 

R.  C.  Miller  to  Cornwallis,  to  date  February  9th. 

C.  C.  A.  Stuart  to  Prince  George,  to  date  January  29th. 

F.  Ranker  to  Pembroke  for  Argonaut,  to  date  February  17th. 

E.  J.  O'B.  Croker  to  Venerable  and  G.  J.  Mathews  to  Albe- 
marle, to  date  February  10th. 

R.  W.  S.  Hinton  and  B.  C.  Bowles  to  Essex,  on  commissioning. 

J.  M.  Walker  to  Astraea,  to  date  February  25th. 
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L.  G.  Buchanan  to  Hyacinth,  to  date  February  3rd 
A.  St.  J.  O'Neill  to  Fire  Queen  for  Cochrane,  undated. 
A.  Knothe  to  Northampton,  to  date   February  8th. 
H.  T.  Eussell  to  Reveng^e,  to  date  February  20t:h. 
H.  A.  Pare  and  W.  H.  Outfiu  to  Crescent,  to  date  February 
25th. 

S.  G.  Roch  to  Andromeda,  to  date  Marcli  1st. 

E.  W.  Roberts  to  Scylla,  undated. 

C.  L.  Warren  to  Warrior  for  Roebuck,  to  dale  February  23r(l. 

Chief  Artificer  Engineers. 
R.  T.  Rider  to  Vivid  for  Lynx,  to  date  February  3rd. 
H.  T.  Leverett  to  Excellent  for  Hunter,  to  date  February  12th. 

F.  G.  Blake  to  Impregnable  for  Inconstant,  to  date  March  19th. 

Artificer  Engineers. 
J.  T.  Woollett  and  E.  Dawson  to  Cornwallis,  to  date  February 
9th. 

J.  Bronkhurst  to  Pembroke  for  Triumph  (new),  to  date  January 
29th. 

D.  L.  Leary  to  Caesar,  to  date  February  2nd. 

C.  J.  Brown  to  Wallaroo  and  W.  H.  Southwell  to  Hannibal, 

to  date  January  29th 
J.  W.  Tomliu  to  Astraea  and  J.  Davidson  to  .3iolus,  to  date 
February  25th. 

A.  Hedgecock  and  G.  Eustace  to  Essex,  on  commissioning. 
J.  A.  Costigau  to  Mildura,  on  re-commissioning,  to  date  Decem- 
ber 8th. 

W.  H.  Southwell  to  Pembroke  for  Basilisk  and  T.  R.  Hall  to 

Hannibal,  to  date  February  4th. 
W.  J.  Penrose  to  Vivid  for  Warrior  (new),  to  date  February 

4th. 

W.  A.  Hook  to  Leviathan,  to  date  February  6th. 

D.  E.  T.  Moiiey's  appointment  to  Caesar  has  been  cancelled. 
W.  H.  Southwell's  appointment  to  Hannibal  has  been  cancelled. 
R.  J.  Jenkyn  to  Brilliant,  to  date  March  8th. 

E.  H.  Williams  to  Alert,  to  date  February  18th. 
L.  B.  Henwood  to  Andromeda,  to  date  March  1st. 

F.  D.  Morgan  to  Boscawen  for  Minotaur,  to  date  February  24th. 
A.  Howe  to  Venus,  to  date  February  23rd. 

A.  H.  MoTeer  to  Scylla,  to  date  February  23rd,  and  to 
Terpsichore  on  re-commissioning. 

Acting  Artificer  Engineers. 
J.  H.  Seymour  to  Forte,  to  date  February  3rd. 
J.  W.  Smith  to  Pembroke  for  torpedo  boat  113,  undated. 
E.  Booth  to  Fire  Queen  for  Crescent,  to  date  Februai-y  8th. 
A.  Thomas  to  Medusa,  to  date  February  12th. 

D.  W.  Lloyd  to  Jupiter,  F.  J.  Bates  to  Pembroke  for  Swift- 
sure  (new),  and  J.  Dorman  to  Hotspur,  to  date  January 
29th. 

A.  Lilvie  to  Pembroke  for  torpedo  boat  No.  98,  to  date  March 
8th. 

J.  Forrest  to  Revenge,  to  date  February  18th. 

E.  Booth  to  Crescent,  to  date  February  25th. 

J.  P.  Cock  to  Fire  Queen  for  Andromeda,  to  date  Februaiy 

22nd,  and  to  Andromeda,  to  date  March  1st. 
J.  Anderson  to  Cambridge  for  Decoy,  to  date  March  1st. 


The  following  is  a  list  of  the  marine  engineers  to  whom  certificates  of 
competency  have  been  issued  during  the  last  four  weeks  ending 
February  25th,  1904. 

Aberdeen. — First  clans :  K.  Murray,  G.  Duthie,  A.  N.  Le.slic. 
•Second  class  :  J.  R.  W.  Fotheringhain,  A.  J.  Geddes,  J.  S.  Frasei-,  J. 
Flett,  C.  Douglas. 

Babrow. — First  class    W.  l!aby. 

Belfast. — First  class  :  J.  Russell,  J.  Erskine.  ^Second  class  :  L.  C 
Marshall,  A.  E.  Kissock. 

Cardiff. — First  class  :  D.  L.  Taylor,  T.  Caroussis,  S.  Steward,  W. 
N.  Jenkins,  T.  H.  Webb,  J.  H.  Jackson,  S.  M.  Polemys,  W.  Duncan,  A. 
K.  Mortimer,  W.  H.  Swauson,  G.  H.  Evan.s.  Second  class  :  L.  C. 
Karler,  J.  Poutou.s,  T.  A.  Lemon,  J.  Harlow,  T.  Stokes,  C.  E.  Mackeuiiie 
W.  G.  Smith,  J.  Vener,  0.  Griffiths,  P.  Pissias. 

Dublin. — First  class  :  G.  McAuley. 

Dundee. — Second  class  :  J.  J.  And)'e\v.s. 

Glasoow. — First  class:  A.  W.  Godfrey,  G.  G.  Reid,  A.  R.  Maokay, 
J.  Brown,  J.  Taylor.  J.  Kerr,  D.  W.  Raeside,  A.  D.  Steel,  H.  Barr. 
Seccyid  class  :  AV.  Guthrie,  W.  C.  Munro,  J.  Fleming,  D.  G.  Campbell, 
R.  Marshall,  A.  McPherson,  R.  Howie,  D.  Taylor,  A.  M.  Taylor,  W.  T. 
Shaw,  D.  B.  Willook. 
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Greenock. — First  class  :  J.  Todd,  J.  G.  Duuwoodie,  T.  Turubull. 
Second  class  :  S.  Lawton,  J.  Hamilton,  J.  Riddle,  W.  B.  Ander.son,  M. 
Paterson,  A.  A.  Cameron,  R.  McKen/.ie,  A.  Barclay. 

Bull.— First  class:  E.  A.  Bilton,  A.  G.  Moody,  E.  L.  Webster,  \V. 
I ).  Taylor,  A.  Thompson,  D.  J.  Duncan. 

Leith — First  class:  J.  Glen,  J.  Aitken,  J.  J.  Reid,  W.  Lauder. 
Second  class:  J.  C.  Lowrie,  A.  VV.  Youngson,  P.  Ferguson,  D. 
Thomson,  A,  Wallace,  J.  B.  Whyte,  J.  Bryson. 

Liverpool. — First  class :  L.  A.  TurnbuU,  S.  G.  Bii-ks,  G.  Hamilton, 
H.  Owen,  W.  Taylor,  R.  A.  Weir,  J.  Wilson,  J.  H.  Kenyon,  J.  Goodier, 
J.  Auld,  J.  Darling,  G.  A.  Graves.  Second  cla's:  G.  C.  Braithwaite,  J. 
Papageorge,  R.  H.  Duncan,  J.  M.  Whyte,  J.  Stewart,  A.  Kingham,  0. 
Parrv,  W.  G.  Edwards,  C.  Pisher,  R.  N.  Barker,  T.  H.  Stephen.sen,  G. 
L.  B"  Knott,  W.  Imrie,  G.  Harpei',  O.  T.  Thomas,  R.  G.  Wright,  W.  J. 
Allsop,  A.  Malcolm,  W.  S.  T.  Petei-kiii,  J.  Derby,  F.  Melville,  A.  Ellison, 
W.  J.  Hordern,  J.  S.  Reid,  J.  Carroll,  D.  Oakes,  G.  E.  Gibson,  C. 
Preston,  M.  Forsythe,  R.  A.  Harding. 

London. — First  class :  A.  C.  Rainey,  E.  Hancock,  J.  Forrester,  F. 
Hucks,  A.  L.  Menard,  D.  T.  Nicholson,  R.  L.  Beamish,  W.  T.  Bowes,  A. 
A.  A.  Chalmers,  C.  Crowhurst,  C.  A.  Mayfield.  Second  class:  F.  E. 
Manning,  C.  Foster,  A.  Wright,  H.  Hicks,  R.  J.  Pearce,  J.  H.  W. 
Douglas,  J.  Alves,  G.  Noble,  H.  Gi-iffiths,  W.  G.  McKmlay,  E.  H. 
Johnson. 

XouTH  Shields. — First  class  :  F.  G.  Grey,  W.  Cowie,  G.  E.  Shotton, 
A.  F.  Souter,  F.  Adams.  Second  class  :  D.  J.  Walker,  A.  Cameron,  T. 
Peel,  W.  L.  Mennie,  R.  P.  Gillespie,  W.  L.  Kidd. 

Southampton, — First  class  :  R.  J.  Oxeuham,  T.  L.  Briggs,  R.  Steele. 
Second  class  :  H.  W.  Eckford,  A.  R.  Tanner,  J.  \i.  Kirkaldv,  H.  Davies, 
S.  G.  Martlew,  R.  W.  Weeks. 

Sunderland. — First  class  :  F.  J.  Millican,  M.  Hunter,  J.  H.  Metcalf. 

West  Hartlkpool. -  i^'(rs<  class:  R.  W.  T.  Miers,  C.  Gates,  W.  E. 
Sharp,  R  E.  Umpleby.  Second  class:  H.  Ord,  T.  Brown,  E.  A.  Melli- 
ship,  R.  Maddison,  E.  Thirkell,  F.  Busby,  J.  Binns,  J.  S.  Brown,  J.  J. 
Richardson,  W.  G.  Anderson. 

Oui'  apologies  are  due  to  the  following  successful  candidates  whose 
names  were  inadvertently  put  under  the  heading  of  First  Class  last 
mouth,  instead  of  under  heading  of  Extra  First  Class  :  E.  W.  S. 
Biddle,  J.  S,  Herriott,  W.  S.  Ireland,  0.  H,  Roller,  W,  T.  Tucker,  R. 
W.  Webb,  Liverpool ;  J.  Graham,  J.  P.  Tweedy,  North  Shields  ;  W. 
Tinsley,  London. 

The  friends  of  Mr.  W.  Tinsley,  of  the  British  India  Steamship 
Company,  will  be  pleased  to  hear  of  his  success  at  the  London  Board  (^f 
Trade  Examination  for  extra  chief  engineer.  Mr.  Tinsley  obtained 
both  first  and  extra  certificates  within  four  month.s,  and  had  the  novel 
experience  of  being  the  one  London  candidate  examined.  Mr.  Tinsley 
was  a  student  at  the  well-known  Leask  Academy,  91,  Miuories,  London, 
and  is  very  enthusiastic  in  expressing  his  appreciation  of  the  very 
efficient  system  of  tuition  conducted  by  the  principal. 


.Andoni. — Barry,  February  19tli.  Andoni  arrived  at  Barry 
ui  tow  from  Kingston,  reports  having  lost  three  blades  off  her 
propeller  on  the  passage  in  heavy  weather.  Will  dry  dock  fo)' 
repairs. 

Gardenia. — Kildonan,  February  19th.  Steamer  Gardenia, 
of  Glasgow,  passing  inwards  in  tow  of  tug  Warrior,  apparently 
machinery  broken  down. 

Brunhilda. — Barry,  February  19th.  Brunhilda,  Barry  for 
River  Plate,  put  back  to  Barry  and  docked;  has  bridge  davits 
and  sails  carried  away,  also  plate  indented  on  her  port  side; 
reports  having  collided  with  a  Russian  barque  off  Nash  Point. 

St.  Hubert. — ^London,  February  25th.  The  Salvage 
Association  have  received  the  following  telegram  from  Lloyd's 
agent  at  New  York,  dated  February  24th,  re  St.  Hubert : 
Not  yet  drydocked.  Cylinder  joints,  steam-pipe  condenser, 
piston  rings,  and  rod  damaged;  tail  shaft  to  be  drawn.  Y'our 
siaveyor  attending. 

Lindholmen. — Christiania,  February  23rd.  The  steamer 
Lindholmen,  which  had  been  lying  here  a  long  time  under 
repair,  broke  her  low-pressure  cylinder  whsn  making  a  trial 
trip. 

Tripoli. — New  York,  February  13th.  Steamer  Tripoli,  from 
Cardenas,  arrived  here  to-day,  reports:  Had  heavy  N.E.  gales 
from  Hatteras.  with  high  seas,  which  flooded  the  cabin,  damaged 
wheel,   hand-steering  gear,   and  binnacle. 
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LEAVES   FROM   A   NAVAL  ENGINEER'S 
NOTE  BOOK. 

VIL — Pistons  and  Piston  Kods — C onduded  fro7n  p.  258. 
The  dimensions  of  the  collars  formed  on  the  piston  rods 
of  a  number  of  recent  examples  of  naval  engines  are  given 
below  : — 


British  practice  . . 


American  practice 


Diameter 
of  rods. 

Diameter 
of  collar. 

Thickness 
of  collar. 

Remarks. 


In. 

In. 

In. 

7 

8 

i 

Low-pressure  rods,  Example  E, 

Table  I. 

n 

8i 

11 

IB 

Low-pressure  rods,  Example  C, 

Table  1. 

s 

9i 

1 

Low-pressure  rods.  Example  B, 

Table  I. 

lOi 

u 

Low-pressure  rods.  Example  A, 

Table  I. 

12i 

u 

High-prcr sure  rods.  Example  A, 

Table  I. 

3 

33 

1 

All  rods.  Example  T,  Table  11. 

n 

il 

I 

All  rods,  Examp'.e  S,  Table  II. 

4i 

5 

% 

All  rods,  Example  W,  Table  III. 

6i 

All  rods.  Example  R,  Table  11. 

8J 

10 

1 

All  rods.  Example  J,  Table  II. 

Although  the  body  of  a  piston  rod  should,  theoretically,  be 
considered  as  a  strut  in  compression,  yet,  since  the  con- 
dition of  the  ends  (whether  fixed  or  loose)  is  open  to  doubt, 
while  at  the  same  time  the  relation  of  diameter  to  length  is 
f.iirly  uniform  for  the  rods  of  naval  engines  (see  Tables  I. 
and  11.),  the  usual  method  of  fixing  the  diameter  is  by  the 
direct  stress,  having  fi,\ed  a  suitable  limit  for  wiiich  the  area 
of  the  body  of  the  rod  is  made  such  that  this  is  not 
exceeded. 

For  this  purpose  it  is  convenient  to  take  the  load  L  coming 
upon  the  rod  as  equal  to  the  area  of  the  high-pressure 
cylinder  multiplied  by  the  maximum  working  steam  pressure 
at  the  engine  P,  when  for  purposes  of  com)  arison  we  have — 

diameter  of  H.  P.  piston  rod  in  inches  = 

diameter  of  H.P.  cylinder  in  inches 


C 


VP, 


C  being  a  constant  such  that  for  solid  rods  if  equals  the 
direct  stress  in  lbs.  per  square  inch  over  the  area  of  section 
of  the  body  of  the  rod,  due  to  a  load  L. 

From  Table  I.  it  will  be  seen  that  for  recent  British  naval 
vessels,  excepting  Example  I.,  in  which  the  stroke  of  the 
engine  is  unusually  long,  the  value  of  C  varies  from  57  to 
62,  the  average  for  the  eight  examples  A  to  H  being,  say,  60, 
corresponding  to  a  stress  of  3,6001b.  per  square  inch. 


TABLE  II. — Some  Particulars  op  Piston  Rods  of  Triple-expansion  Engines  of  Recent  American  Naval  Vessels. 


Reference  letter   

Type  of  vessel   | 

Diameter  of  cylinders,  in  inches  : — 

High-pressure  

Intermediate  

Low-pressure  

Stroke  of  pistons,  in  inches  

Revolutions  per  minute   

Steam  pressure  at  engines,  in  pounds  per  square  inch,  P  . . 

L H.P.  per  set   

Mean  effective  pressure  referred  to  L.P.  pistons,  in  pounds 
per  square  inch,  to  give  the  above  I. H.P  

High-pressure  piston  rod  : — 

Outside  diameter,  in  inches,  D  


1  /  D*  -  ( 


D 


Inside  diameter,  in  inches,  d  

Diameter  in  inches  of  equivalent  solid  rod,  or 

v- 

Direct  stress  in  pounds  per  square  inch  over  the  area  of 
cross-section  of  the  rod  at  body,  due  to  a  load  of  [H.P. 
cylinder  area  x  P]  

V'alue  of  C  in  the  formula  : — 

Diameter  of  H.P.  piston  rod 

diameter  of  H.P.  cvlinder  ,  

=  VP  ... 

Giving  the  equivalent  solid  rod  in  the  case 
of  hollow  rods. 

Intermediate-pressure  piston  rod  : — 

Outside  diameter,  in  inches   


Inside  diameter,  in  inches   

Low-pressure  piston  rods  : — 

Outside  diameter,  in  inches,  D 


Inside  diameter,  in  inches,  d  

Diameter  in  inches  of  equivalent  solid  rod,  or 


i/_D*-_o(* 
V  D 

Length  of  piston  rods  from  centre  of  gudgeon  to  underside 
of  piston,  in  inches  

Ratio  of  this  length  to  the  outside  diameter  of  the  rods  . . . .  i 

Ratio  '"'"^^•^^"tional  area  of  L.P.  rod 
cross-sectional  area  of  H.  P.  rod 


Value  of 


stroke 


diameter  of  L.P.  cylinder 
Taking  the  equivalent  single  L.P.  cylinder  in  the 
case  of  four-cylinder  engines. 

Material  of  rods   


T  1 

IT 

L 

M  1 

IN 

r\ 
U 

i 

r\ 
H 

S  1 

T 

Armoured  i 
cruiser. 

Proteotcdj 
cruiser. 

Battleship 

Sattleship^ 

Battleship 

Protected 
cruiser,  j 

Cruiser. 

Cruiser. 

Cruiser. 

tfonitor. 

Gun- 
boat. 

38i 

36 

35 

30 

345 

18 

42  ; 

34  J 

32 

17 

U\ 

63i 

59J 

57 

46i 

53 

29 

59 

48 

47 

26i 

22 

Two  74 

Two  69 

Two  66 

Two  53 

1 

Two  63 

Two  35J 

92 

75 

72 

40 

33i 

4S 

45 

48 

48 

48 

30 

42 

42 

42 

24 

18 

120 

133 

120 

120 

120 

172 

130 

130 

130 

200 

283 

250 

250 

250 

2C0 

200 

250 

160 

160 

160 

200 

180 

11,500 

10,500 

9,500 

K  (\(\(\ 

8,000 

2,250 

6,000 

»i  (\C\{\ 

o,uuu 

4,000 

1,200 

800 

4G 

46-5 

,  47-7 

39 

44 

43-6 

33 

41 

35-6 

39-5 

35 

Si 

8 

8 

6i 

7 

8i 

7 

31 

3 

4J 

li 

3J- 

3 

Solid 

Solid 

Solid 

Solid 

li 

Solid 

8-267 

7-995 

7-995 

6-316 

6  917 

3-684 

7,130 

5,240 

4,960 

6,000 

6,030 

4,000 

4,250  . 

3,960 

4,220 

5,250 

4,200 

74 

71 

69 

67 

71 

63 

65 

63 

65 

65 

65 

8i 

8 

8 

6i 

7 

4J 

7 

31 

3 

4 

31 

3i 

3 

Solid 

SoUd 

Solid 

1| 

Solid 

^ 

8 

8 

6^ 

7 

4J 

8i 

7 

6J 

3i 

3 

5 

5 

5 

3| 

3 

2 

Solid 

Sjlid 

Solid 

li 

SoUd 

8-143 

7-571 

7-571 

6-316 

6-917 

4-43 

3-681 

S6 

86J 

83i 

53i 

65i 

34 

10-12 

10-78 

12-8 

11-83 

9-375 

11-6 

11-334 

0-907 

0-765 

0-765 

1-00 

1-00 

0-80 

1 

1-00 

1-00 

1  00 

100 

1-00 

0-458 

0-462 

0-541 

0-64 

0-54 

0-60 

0-456 

0-56 

0-584 

O-fiO 

1 

0-534 

Nickel 
steel. 

Niskel 
steel. 

Nickel 
steel. 

1  Nickel 
steel. 

1  Nickel 
Bteel. 

Mild 
steel. 

Mild 
steel. 

MUd 
steel. 

Mild 
steel. 

MUd 
steel. 

Mild 
steel. 
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TABLE  I.  -Some  Particulars  of   1'iston   Rods  of  Triple-expansion  Engines  of  Recent   British  Naval  Vessels 
(all  MiI;D  Steel  having  an  Ultimate  Tensile  Strength  of  about  35  tons  per  square  inch). 


Reference  letter  . 


Name  and  type  of  vessel . 


Armoured 
cruiser 
II. M.S. 
Drake. 


Diameter  of  cylinders,  in  inches  :— 

High-pressure   

Intermediate-pressure   

Low-pressure   

Stroke  of  pistons,  in  inches   

KeYolutions  per  minute  

Steam  pressure  at  engines,  in  lbs.  per  sq.  in.,  P  .... 

I.H.P.,  per  set   

Mean  effective  pressui-e  referred  to  L.  P.  pistons,  in 
lbs.  per  sq.  in.,  to  give  the  above  I. H  P  

Diameter  of  piston  rods,  in  inches  : — 


B 

Armoured 
cruiser 
H.M.S. 
Duke  of 

Edinburgh. 


Cruiser 
H.M.S. 

Devonshire. 


Armoured 
cruiser 
H.M.S. 
Sutlej. 


Battleship 
H.M.S. 
Duncan. 


Battleship. 


Battleship 

H.M.S. 
Vengeance. 


Torpedo 
gunboat. 


47-4 


4!) -7 


High-pressure  and  intermediate 

lU 

10 
8 

n 

"i 

9 
7 

1-00 

8i 
H 
1-00 

H 

„,,-   cross-sectional  area  of  L.P.  rod 

Kaiio  —  -  -   

cross-sectional  area  of  H.P.  rod 

0-64S 

004 

0-822 

0-622 

o-ooc 

Value  of  C  iu  the  founula  : — 

Diameter  of  H.P.  piston  rod 

diameter  of  H.  P.  ryliuder     ,  - 

c-  ■ 

(iO 

(12 

60 

59 

00 

58 

Length  of  piston  rods  from  centre 

of  gudgeon  to 

9«t 

873 

S7i 

881 

Ratio  of  this  length  to  the  diameter  of  the  rods  :— 

H'gh-pressure  and  intermediate 



8-57 

S-74 

9-2 

9-84 

io-r,6 

10  PS 

11 -C5 

12-65 

Value  of  i   -^l^-"''^^  

(  diameter  of  L  P.  cylinder 

0-417 

o-ssi; 

0-431 

0-."jO 

0-54 

0-6U! 

0-637 

Taking  the  equivalent  single  L.P. 
case  of  four-cylinder  engines. 

cylinder  in  the 

32-4 


4), 


0-41-2 


Sloop. 


43i 

43* 

37 

SO 

33i 

33* 

30 

22 

Hi 

71 

6ii 

00 

59 

54i 

51 

4!l 

34 

18 

Two  811 

Two  77 

Two  69 

Two  68 

Two  03 

78 

80 

51 

29i 

48 

42 

42 

4S 

48 

48 

51 

21 

24 

120 

136 

140 

120 

120 

110 

108 

250 

•200 

250 

2(15 

210 

250 

250 

ISO 

250 

1.00 

210 

15,C00 

11,750 

10,f.00 

10,5C0 

9,000 

5,500 

0,750 

1,750 

700 

42-3 


1-00 


o-.^u 


TABLE  III. — Some  Particulars  of  Piston  Rods  of  Triple-e.xpansion  Engines  op  Recent  Torpedo  Boats 

AND  Torpedo-boat  Destroyers. 


u 

V 

W 

X 

Y 

'/, 

a 

b 

British 

30-knot 
torpedo- 
boat 
destroyer 

U.S.A. 

torpedo- 
boat 
destroyer. 

U.S.A. 
torpedo- 
boat 
destroyer. 

British 
27-knot 
torpedo- 
boat 
destroyer. 

French 
torpedo 
boat. 

U.S.A. 
torpedo 
boat. 

U.S.A. 

torpedo 
boat. 

U,S.A. 
torpedo 
boat. 

203 

22 

20i 

18i 

14 

12 

Hi 

31 

?.-2i 

.-i2 

271 

24 

22 

19-i 

18.1 

Two  34 

Two  34 

Two  3S 

42 

34.1 

Two  25i 

Two  22 

Two  21 

18 

18 

22 

18 

18 

10 

15 

390 

400 

327 

380 

300 

350 

325 

350 

240 

275 

250 

210 

213 

250 

250 

250 

3,000 

3,000 

4,000 

1,900 

1,500 

1,500 

850 

8.50 

46-7 

54-5 

4S-5 

40 

60-3 

47-2 

42-7 

46-4 

3-15 

3 

2i 

2i 

Solid 

Solid 

2^ 

1-89 

il.-i's 

If 

Solid 

80 

S6 

3-98 
81 

3-332 
SO 

2-992 
82 

2-c5 
78 

2-42 

78 

0-375 

0-375 

0-41 

0-428 

0-52 

0-505 

0-515 

0-505 

7,300 

7,300 

10,000 

8,000 

9,  .WO 

8,040 

8,2,50 

5,800 

Reference  letter 


Type  of  vessel 


Diameter  of  cylinders,  in  inches  : — 

High-pressure   

Intermediate   

Low-pressure   

Stroke  of  pistons,  in  inches   

Revolutions  per  minute   

Steam  pressure  at  engines,  in  Ib.s.  per  square  inch,  P 
I. H.P.  per  set   


Mean  effective  i)ressure  rtferred  to  L.P.  pistons,  in  lbs.  per  square 
inch,  to  give  the  above  I. H.P  


Outside  diameter  of  all  piston  rods,  in  inches,  D 
Inside  diameter,  if  rods  are  hollow,  in  inches,  d.. 


^1 D*  —  d* 

Di.ameter  in  inches  of  equivalent  solid  rod,  or  /  

Value  of  C  in  the  formula  :  — 

T,.       .       (    ■  t         1      dia.  of  H.P.  cylinder  /□ 

Diameter  of  piston  rod  =  ■  P  . . . 

C  a/ 

Giving  the  equivalent  solid  lod  in  the  case  of  hollow  rods, 
stroke 


Value  of  I  ^ji^- 


diameter  of  L.P.  cylinder 

Taking  the  equivalent  single  low-pressure  in  the  case  of  four- 
cylinder  engines. 

Direct  stress  in  lbs.  per  square  inch  over  the  area  of  cross-section 
of  the  body  of  the  rod  due  to  a  load  of  [H.P.  cylinder  area  X  P].. 


Low-pressure  rods  2  In.  inside  diameter. 
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The  five  exuuiples  of  four-cylinder  engines  given  in  the 
table  are  all  arranged  with  the  low-pressure  cylinders,  one 
at  the  forward  end  and  the  other  at  the  after  end  of  the 
engine,  and  with  the  reciprocating  masses  and  cranks  so 
disposed  as  to  ensure  a  balance.  From  the  indicator  cards 
taken  from  a  number  of  such  engines,  and  allowing  for  the 
influence  of  the  inertia  of  the  pistons,  it  has  been  found  that 
when  the  pow-er  developed  in  the  high-pressure  cylinder  i« 
approximately  one-third,  in  the  intermediate  cylinder  one- 
third,  and  in  each  of  the  low-pressure  cylinders  one-sixth  of 
the  total,  then  the  maximum  loads  on  the  H.P.  and  I. P. 
pistons  are  approximately  equal,  while  that  on  each  of  the 
L.P.  pistons  is  about  two-thirds  that  on  the  H.P.  or  LP. 

In  order  that  the  diiect  stress  on  the  cross-section  of  the 
body  of  the  L.P.  rods  may  be  approximately  the  same  as 
that  on  the  H.P.  and  LP.  rods,  their  cross-sectional  area 
is  now  usually  made  about  two-thirds  that  of  the  H.P.  rods. 
From  Table  I.  it  will  be  seen  that  for  the  five  examples  cited, 
A  to  E,  the  actual  ratio — 

cross-sectional  area  of  L.P.  rod 
eross-stctional  area  of  H.P.  rod 

varies  from  O'GOG  to  0-648. 

The  value  of  this  ratio  for  the  American  engines,  examples 
J,  K,  L,  and  0,  Table  II.,  is  somewhat  higher,  averaging 
0'777  for  the  three  K,  L,  and  0,  example  J  being  evidently 
exceptional.  In  example  K  the  high-pressure  rod  has  a 
H  in.  hole  throughout  its  length,  which  for  balancing 
purposes  is  filled  with  lead. 

The  stresses  allowed  on  the  screwrd  ends  of  piston  rods 
in  modern  naval  practice  are  approximately  as  follow  :  Foi- 
all  rods  of  three-crank  triple-expansion  engines  of  battleships 
and  cruisers,  6,000  lb.  to  7,000  lb.  per  square  inch,  due  to  a 
load  L  =  high-pressure  cylinder  area  in  square  inches  x 
steam  pressure  at  engines  in  lbs.  per  square  ir.ch. 

For  H.P.  and  LP.  rods  of  four-crank  triple-expansion 
engines  of  battleships  and  cruisers,  6,000  lb.  to  7,000  lb.  per 
square  inch,  due  to  a  load  L,  as  above,  and  for  the  L.P.  rods 
about  the  same  stress  when  calculated  for  a  load  equal  to 
two-thirds  L.  For  the  piston  rods  of  triple-expansion  engines, 
as  fitted  in  smaller  vessels,  gunboats,  sloops,  etc.,  5,0001b. 
to  6,000  lb.  per  square  inch,  due  to  a  load  L,  as  above. 

In  the  case  of  the  rods  of  engines  of  torpedo-boat 
destroyers  and  torpedo  boats  the  stress  allowed  is  nmch 
greater.  Thus,  for  examples  U  and  X,  Table  III.,  the 
stresses  due  to  a  load  L,  as  above,  reach  11,130  1b.  per 
square  inch  and  10,.380  lb.  per  square  inch  respectively. 

Turning  now  to  American  practice,  we  find  from  Table 
II.  that  for  solid  rods  of  mild  steel  a  somewhat  higher  direct 
stress  on  the  body  of  the  rod  is  allowed  than  in  British 
practice,  the  value  of  C,  or 

diameter  of  H.P.  cylinder 
diameter  of  piston-rods  *^ 

varying  from  63  to  65,  while  the  average  value  for  the  five 
examples  given — i.e.,  0,  P,  Q,  R,  and  T — works  out  at  64-2, 
corresponding  to  a  stress  of  4,120  lb.  per  square  inch. 

For  hollow  rods  of  nickel  steel,  and  taking  the  equivalent 
solid  rod  (to  resist  bending),  the  values  of  C  for  the  examples 
given  in  the  table  vary  from  67  to  74,  the  lower  values 
obtaining  with  the  relatively  longer  stroke  engines,  as 
below  : — 


Example  (see  Table  11.). 

.J 

K 

L 

U 

Stroke 

Diameter  of  the  equivalent  single  L.P.  cylinder" 

0-458 

0-462 

0-514 

0-64 

Length  of  piston  rods 

10-12 

10-78 

12-S 

Outside  diameter  of  pistou  rods 

Value  of  C   

71 

69 

67 

For  the  rods  of  four-crank  triple-expansion  engines  of 
torpedo  craft  (see  Table  HL),  the  value  of  C  is,  in  some 


instances,  as  high  as  86  (examples  U  and  V)  ;  and  here, 
again,  the  lo-wer  values  obtain  with  the  relatively  longer 
stroke  engines.    Thus  we  have  : — 


Example 


Value  of  stroke 


Vi.IuL-  of  C. 


(see Table  lU.). 

Diameter  of  equivalent  single  L.P.  cylinder 

U 

0-37.^ 

SO 

v 

0-375 

86 

w 

0-41 

SI 

■/. 

0-505 

b 

0  505 

a 

0-515 

7S 

Piston  rods  are  now  usually  ground  after  being  turned  to 
secure  perfect  parallelism.  Their  removal  from  the  piston 
is  often  a  somewhat  difficult  operation,  and  special  fittings, 
as  shown  at  F  and  E,  are  generally  provided  for  forcing  the 
rod  out  of  the  piston  when  re(iuired. 


TRADE  NOTES. 


We  liavo  rpceived  from  Mr.  W.  Tylar,  41,  High  .Street,  Aston, 
Birmingham,  a  sn  all  sample  of  "  Ferro-bleach,"  sjiecially 
adapted  for  making  alterations  and  adding  dimensi-iiis,  etc.,  on 
blue  prints.  It  has  the  advantag-es  of  not  running  or  rotting 
the  paper.    Sample  bottles  can  be  had  for  Is.  ;?d.,  post  free. 

Messrs.  Eeanland,  Perkins,  and  Company,  -engineers. 
School  Close  Woi-ks,  Leeds,  have  just  introduced  a  small  hack 
sawing  machine,  sjiecially  suitable  for  ust"  in  small  workshops 
where  the  work  is  not  sufficient  to  warrant  the  purchase  of 
a  more  expensive  machine.  The  saw  has  a  capacity  of  oj  square 
inches,  and  combines  simplicity  with  strength.  It  is  being 
sold  at  the  remarkably  low  price  of  ^64,  including  six  12  in. 
blades. 

Messr.s.  Seidel  and  Nauatann,  23,  Moor  Lane,  London, 
E.G.,  have  placed  on  the  market  "The  self-lubricating  metallic 
packing  rings."    The  illustration  herewith  shows  the  applica- 


tion  of  these  rings  for  the  wheel  stem  of  steam  valves,  and 

their    adaptation    for  other  and    similar  purposes    needs  no 

description.  The  rings  are  made  in  various  sizes,  and  have 
l^roved  very  effective. 


It  is  expected  that  in  the  coming  financial  year  the  Japanese 
Government  will  place  a  further  order  for  battleships  in 
England  in  addition  to  the  two  now  being  built  by  Messrs. 
Armstrong,  Whitworth,  and  Co.,  and  were  it  not  that  the 
purchase  of  the  Argentine  cruisers  had  to  be  hastily  decided 
upon,  the  number  of  new  orders  to  be  jjlaced  would  undoubtedly 
have  been  increas3d. 

The  three  new  first-class  battleships  of  18, ()()()  indicated 
horse  power — the  Britannia,  the  Hibernia,  and  the  Africa — 
for  which  contracts  have  been  placed  by  the  Admiralty,  are 
to  be  fitted  with  water-tube  boilers  of  the  Babcock  and  Wilcox 
type.  Each  vessel  will  have  18  boilers  of  a  total  heating 
surface  of  about  40,000  square  feet  and  a  total  grate  area  of 
1,250  square  feet.  Messrs.  Babcock  and  Wilcox  have  also 
received  the  order  for  the  boilers  for  the  Italian  first-class 
battleship  Napoli  of  19,000  indicated  horse  power.  This  vessel 
will  have  22  Babcock  and  Wilcox  boilers,  having  a  total  heat- 
ing surface  of  56,200  square  feet  and  a  total  grate  area  of 
1,600  square  feet. 
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NOTES   ON   CORLISS  GEARS. 

By  H.  K.  H. 

In  laying  out  a  Corliss  gear,  first,  the  distinction  between 
a  single  and  double  wrist-plate  gear  as  affecting  the  position 
of  eccentric  in  relation  to  the  crank  should  be  clearly  borne 
in  mind.  Secondly,  the  difference  between  lap  proper  as 
affecting  the  angular  advance,  and  what  is  often  called 
"  lap  "  in  Corliss  gears,  but  which  is  the  amount  by  which 
the  valve  closes  the  port  when  tripped,  and  which  has 
nothing  to  do  with  angular  advance,  should  be  clearly 
apjireciated. 

Clear  ideas  on  these  two  points  go  a  long  way 
towards  making  the  lay-out  of  Corliss  valve  gears  a  very 
simple  matter. 

With  regard  to  the  lap  proper  of  a  Corliss  valve,  it  is 
the  same  thing  as  the  lap  of  a  siiiiple  slide  valve,  viz.,  the 
amount  by  which  the  valve  covers  the  port  when  the  valve 
"motion"  is  in  its  central  position.  What  is  often  called 
"  lap,"  viz.,  the  amount  by  which  the  valve  covers  the 
port  when  tripped,  is  not  lap  strictly  speaking,  and  would 
be  better  described  as  "  seal,"  or  overlap — indeed,  by  some 
American  engineers  it  is  thus  spoken  of. 


THE   EQUIPMENT  OF  AN   ENGINE  TEST 
HOUSE.* 

By   R.   K.  MoBCOM. 

The  days  of  broad  guarautees  of  coal  consumption  of  a  plant 
per  )nonth  or  per  annum  have  now  pasised,  and  the  wa  of 
specialised  testing  has  been  inaugurated  by  modern  competition. 
Nowadays  boilers,  engines,  generators,  and  motors  must  all  be 
proved  to  fulfil  the  specification  as  to  efficiency  and  reliability, 
and  it  is  on  the  closeness  with  which  the  results  obtained 
approach  the  guaranteed  figures  that  the  justification  of  an 
enterprise  often  depends. 

The  value  of  the  experience  gained  by  tests  isi  so  great  that 
all  progressive  manufacturers  lay  down  more  or  less  extensive 
testing  plants  for  their  own  use,  and  so  it  is  only  natural  that 
their  test-houses  should  aJso  be  used  to  demonstrate  guarantees, 
and  so  ensure  that  time  shall  not  be  wasted  on  site,  and  to 
avoid  the  inconvenience  to  a  station  engineer  of  having  his 
station  turned  into  an  experimental  department. 

A  brief  account  of  the  evolution  of  a  plant  for  testing  com- 
bined sets  for  electricity  stations,  and  of  some  of  the  more 
interesting  results  obtained,  is  the  object  of  this  paper. 

In  getting  the  necessary  apparatus  the  following  requirements 
had  to  be  met:  — 

The  units  to  be  tested  ranged  in  size  from  75  to  1,250  H.P., 
running  condensing  or  non-condensing,  with  steam  pressures 
from  801b.  to  2501b.,  and  degrees  of  superheat  up  to  350  deg. 
Fall,  above  saturation  point. 


OouBce  ^v^/■sr■  f^'LAre-  Gr/if  : 


It  might  be  thought  that  the  terms  lap,  strictly  speaking, 
and  angular  advance  can  only  apply  to  single  wrist-plate 
Corliss  gears,  but  there  is  no  reason  why  these  terms  should 
not  be  applied  to  double  wrist-plate  gears.  The  applica- 
tion of  these  terms  to  double  wrist-jilate  gears  will  enable 
a  distinction  between  the  position  of  eccentric  for  single 
and  double  wrist-plate  gears  to  be  clearly  borne  in  mind. 

In  a  single  wrist-plate  gear  the  angular  advance,  of 
course,  is  the  advance  of  the  eccentric  'past  its  mid-position 
to  give  a  distance  equal  to  the  lap  plus  the  lead  of  the 
valve.  A  double  wrist-plate  gear-,  on  the  other  hand,  may 
be  said  to  have  negative  lap,  the  angular  advance  being 
also  negative — i.e.,  the  eccentric  is  set  hefore  its  mid- 
position  to  give  a  distance  equal  to  the  negative  lap  minus 
the  lead  of  the  valve. 

Thus,  single  wrist-plate  gears  has  positive  lap  and 
angular  advance,  double  wrist-plate  gears  negative  (see 
illustration). 

This  note  refei's,  in  the  case  of  the  double  wrist-plate 
gear,  to  the  steam  eccentric  only. 

The  reason  for  the  employment  of  two  wrist  plates  in 
the  double  wrist-plate  gear,  with  the  steam  eccentric  set 
before  its  mid-position,  is,  of  course,  to  give  a  longer  range 
for  the  trip  action  to  take  place  in. 


The  voltage  might  be  anything  from  60  to  6,000,  and  the 
current  anything  from  10  to  2,000  amperes,  either  in  direct 
current  or  in  single  or  polyphase  alternating  current  of  various 
frequencies. 

The  sets  might  have  to  run  at  full  load,  light  loads,  and  vary- 
ing loads.  Regulation  tests  of  the  dynamo  and  governing 
tests  of  the  engine  would  also  be  generally  required.  Add  to  this 
the  fact  that  only  a  limited  space  would  be  allotted,  and  as  japid 
changes  from  one  set  to  another  were  necessary,  the  complication 
of  the  problem  is  obvious. 

A  testing  plant  had  to  be  evolved  to  meet  the  above  require- 
ments, which  should  be  accurate  without  being  too  costly, 
and  which  should  be  satisfactoi-y  to  the  expert,  and  yet  easy  to 
explain  to  the  inexperienced. 

In  the  following  paragraph  is  given  an  account  of  a  modern 
engine  test-house  intended  to  meet  the  above  requirements 
satisfactorily,  without  neglecting  the  important  question  of 
cheap  working  costs. 

Steam  is  raised  by  four  water-tube  boilers,  capable  of  pro- 
ducing 20,0001b.  of  steam  per  hour.  It  is  carried  either  direct 
to  the  engine  or  through  a  separately-fired  superheater.  Steam- 
driers  are  fitted  in  the  flues  of  two  of  the  boilers.  Analyses 
of  gases  and  fuel  consumptions  are  taken  periodically,  and  evei-y- 
thing  possible  is  done  to  keep  the  steam-raising  costs  low. 

The  range  is  designed  to  supply  eight  testing  berths.  It  is 
divided  into  two  sections,  each  of  which  can  be  isolated  with 
one  or  more  boilers  in  case  tests  at  different  pressures  are  run 

*  Paper  read  before  the  Birmingham  Section  of  the  Institution  of  Electrical 
Engineers,  on  February  17th,  1904. 
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siiiuiitaueoiisly.  Kediiciug  valves  have  been  avoided,  owing  to 
the  fact  that  the  very  trying  conditions  of  varying  pressure 
and  temperature  would  probably  render  them  a  source  of  trouble. 

The  test  plates  are  of  the  iisuail  grid  type  on  solid  concrete 
foundations,  and  pits  are  arranged  to  accommodate  big 
generators.  The  engines  are  coupled  to  the  range  by  means 
of  steel  bends  and  matcliiug  pieces,  each  standard  engine  having- 
its  own  series  of  piping.  Flexible  piping  and  other  similar 
devices  have  been  found  unsuitable  for  test-house  wear  and  tear. 
Difficulty  lias  been  found  in  providing  lagging  for  the  temporary 
pipes;  tlie  most  satisfactory  so  far  has  been  a  large  diameter 
asbestos  rope,  with  which  considerable  lengths  can  be 
expeditiously  lagged. 

7\inperaturt  Tests. — A  thermometer  is  fitted  into  the  steam 
pipe  leading  to  each  engine,  and  the  temperature  of  the  steam 
IS  adjusted  to  meet  the  requirements  of  the  inspectiiig  engineer. 

The  first  arrangement  used  for  measiu-ing  this  temperature 
was  a  steel  tube  or  cup,  closed  at  one  end,  and  arranged  to  screw 
into  the  steam  pijjc  at  any  convenient  place  close  to  the  engine. 
The  cup  was  filled  with  mercury,  and  an  ordinary  high-reading 
glass  thermometer  dropped  into  the  mercury.  As  the  lower 
portion  of  the  cup  extended  well  down  into  the  steam  space, 
the  thermometer  gave  a  fairly  close  approximation  to  the  actual 
temperature  of  the  steam.  This  method  is  adopted  by  a  good 
many  makers  who  supply  thermometers  for  reading  steam 
temperatures,  the  only  'difference  being  that  the  glass  thermo- 
meter is  secured  in  the  cup,  and  generally  provided  with  a 
metal  cover  to  protect  the  glass  from  injury.  This  method, 
however,  is  not  sufficiently  accurate,  as  the  thermometer  always 
gives  a  reading  lower  than  the  actual  temperature,  owing  to 
a  certain  amount  of  heat  being  lost  by  conduction  from  the  ciip 
to  the  comparatively  cool  steam  pipe. 

Another  way  of  indicating  the  steam  temperature  is  by  means 
of  a  mercury  steel  pyrometer,  which  indicates  the  temperature 
by  a  pointer  on  a  dial  face,  and  has  much  the  same  appearance 
as  an  ordinary  pressure  gauge.  It  is  actuated  by  the  expansion 
of  mercury  in  a  steel  tube  reacting  on  a  spring.  This  type  of 
instrument  need  not  itself  be  attached  directly  to  the  steam 
connected  by  a  fine  steel  tube  containing  any  convenient 
medium  to  transmit  the  pressure  to  the  spring.  It  is  useful 
as  an  indicator  to  the  engine  attendant,  but  it  is  troublesome 
to  icalibrate,  and  requires  frequent  correction. 

Professor  Burstall  suggested  a  platinum-wire  pyrometer,  but 
this  was  frequently  broken  by  the  rush  of  steam,  land  was  too 
delicate  for  a  work  test-house. 

The  present  arrangement  is  a  thin  steel  tube,  screwed  well 
into  the  steam  pipe  through  a  ' stuffing-box,  so  that  an  asbestos 
packing  inay  insulate  it  from  the  steam  pipe.  Oil  is  used  in 
the  tube  instead  of  mercury,  as  it  is  found  slightly  more 
accurate;  the  mercury  also  boils  away  at  high  temperatures. 

Exhaust. — Exhaust  steam  is  passed  into  a  range  connected 
t-o  three  surface  condensers,  separated  by  middling  valves.  The 
back  pressure  is  adjusted  to  the  specified  amount  from  the 
lowest  the  plant  can  register  up  to  any  specified  amount.  The 
exhaust  range  lias  to  be  extremely  adaptable,  as  engines  are  often 
running  round  unloaded  for  one  cause  or  another,  while  water 
consumptions  are  being  taken  on  others  on  load.  Accordingly 
every  branch  is  three-wayed,  going  to  the  engine,  an  atmospheric 
main,  and  to  the  condenser  main.  At  every  point  where  water 
may  collect  a  drain  has  been  fitted,  as  water  returning  from 
the  exhaust  has  occasionally  been  found  troublesome.  The 
larger  engines  are  coupled  up  by  large  oast-iron  pipes,  the 
smaller  ones  with  flexible  piping. 

The  air  pump  discharge  is  passed  into  tanks  attached  to 
"  Avery "  balances,  on  which  the  amount  of  water  de-Uvered 
in  any  given  interval  is  weighed  and  announced  by  electric 
bell  io  amy  suitable  point.  Open-ended  flushing  valves  are 
provided  to  these  tanks  in  order  that  any  leakage  can  be 
immediately  detected  or  rectified. 

The  actual  taking  'of  the  water  consumptions  varies  in 
different  test-houses,  so  a  brief  description  of  the  method 
adojjted  in  the  one  under  oonhsideration  may  not  be  out  of  place. 
Before  attempting  to  take  a  measurement  under  certain  fixed 
conditions  of  load  and  steam,  the  engine  should  be  run  under 
those  conditions  for  a  sufficient  time  to  ensure  its  having  reached 
its  proper  temperature  throughout.  Tlie  time  varies  from  a 
quarter  of  an  hour  to  an  hour.  If  this  point  is  neglected, 
anomalous  results  are  apt  to  be  obtained.  This  also  has  a 
bearing  on  what  may  be  called  traction-load  results  with  a 
varying  load.  It  has  been  found  that  short  measurements 
taken  at  different  loads  dropping  from  full  load  by  steps  down 
to  no  load  at,  say,  ten  minutes'  intervals,  always  gives  better 
results  than  when  taken  on  an  up-grade. 

It  is  possible  to  conceive  that  with  the  same  mean  load  on 
the  same  size  engine  certain  load  curves  will  for  this  reason 
give  better  results  than  others. 

All  cylinders  drains  should  be  closed,  and  the  ends  of  the 
drain  pipes  should  be  inspected  for  leakage,  unless  they  are 
coupled  into  the  engine  exhaust  pipe.  The  valve  from  the  con- 
densed water  weigih  tank  should  be  shut,  and  the  sliding 
weight  of  the  balance  set  at  a  fixed  point  on  the  arm.    As  soon 


as  the  weight  is  balanced,  the  arm  on  its  upward  swing  makes 
an  electric  bell  circuit,  and  the  man  at  the  load-board  carefully 
notes  the  time  and  load.  The  sliae-weight  is  then  moved  on 
sufficiently  to  give  a  two  minutes'  interval  before  the  next  ring, 
when  the  process  is  repeated.  A  complete  log  of  steam  pressure, 
temperature,  etc.,  are  taken,  say,  every  third  reading.  In 
tills  way  over  a  half-hour's  tank  results  can  be  obtained  with 
quite  as  great  accuracy  as  would  be  obtained  by  an  arduous 
si.x  hours'  water  consumption.  The  idea  that  a  lengthy  measure 
nieut  of  condensed  water  is  necessary  is  really  due  to  the  fact 
that  a  confusion  exists  in  some  people's  minds  between  measure- 
ments of  feed  water  and  condensed  water. 

Brake  Teft. — Tests  are  often  run  on  the  water  brake  if  the 
dynamo  is  not  to  hand.  A  series  of  brakes  is  kept  to  suit 
different  sizes,  the  "  Heenan  and  Froude "  jjattern  being  the 
one  adopted.  The  beauty  of  this  brake,  from  the  insjjecting 
engineer's  standpoint,  is  that,  whatever  else  it  may  be  doing, 
the  engine  is  certainly  lifting  a  certain  weight  at  a  certain 
radius.  The  type  is  too  well-known  to  require  any  description 
here. 

As  a  check  on  the  readings,  either  brake  or  electrical,  and 
also  when  comparing  B.H.P.  with  E.H.P.,  the  indicator  is 
always  used.  But  too  much  reliance  on  the  readings  of  this 
instrument  may  lead  to  trouble,  especially  in  high-speed  work. 
Cards  taken  on  the  same  load  by  experienced  and  inexperienced 
operators  often  vary  as  much  as  5  per  cent. 

The  efficiency  of  a  well-oonstruicted  quick-revolution  engine 
is  so  high,  that  unless  i>ractically  the  whole  I.H.P.  is  registered 
absurd  results  are  recorded,  whereas  a  similar  fault  on  a  less 
efficient  engine  would  be  unnoticed.  For  this  reason  separate 
indicators  are  used,  both  top  and  bottom,  with  full  bore  fittings 
right  into  the  cylinders.  The  indicators  are  continually  calibrated 
under  steam,  and  all  cards  are  taken  by  an  expert  operator.  In 
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this  way  the  highest  accm^acy  is  ensured,  and  the  indicator 
becomes  a  useful  check  on  other  figures.  An  interesting  point 
in  high-speed  engine  indicating  has  been  demonstrated,  viz., 
that  the  oscillations  always  associated  with  the  cards  are  actually 
present  in  the  steam,  and  are  not  due  to  indicator  inertia. 

After  trials  of  all  manner  of  instruments,  and  consideration 
of  objections  raised  by  grumblei-s  thereat,  the  following  equip- 
ment for  testing  the  electrical  side  of  the  plant  has  been 
arranged :  — 

Ammeters. — For  direct  current  shunted  instruments  of  the 
"Weston"  and  "Solenoid"  types  are  used.  For  alternating 
current  double-range  hot-wire  ammeters  are  adopted,  except  for 
very  high  voltages,  when  suspended  coil  dynamometers  have 
proved  more  serviceable.  The  instruments  here  detailed  for 
alternating  current  are,  of  course,  available  for  direct  current 
also.  As  a  calibrating  instrument,  a  large  "  Siemens  "  dynamo- 
meter with  reversing  switch  is  found  reliable. 

Voltmeters. — For  direct  current  the  "  Weston"  type  has  also 
been  chosen,  being  fitted  with  a  volt-reducing  box  to  give  a  very 
bio-  range.  For  alternating  work  vertical  scale  static  instru- 
ments are  used.  For  calibration  a  wide-ranged  horizontal 
scale  "  Kelvin  "  instrument  hais  been  adopted. 

Wattmeters. — The  hardest  instrument  to  come  to  a  decision 
about  is  undoubtedly  a  wattmeter  for  alternating  current. 
Every  engiTieer  seems  to  have  his  own  views  on  the  matter, 
and  an  instrument  that  has  much  to  recommend  it  to  the 
practical  man  is  often  condemned  for  some  theoretical  defect. 
The  instruments  finally  adopted  in  the  test-house  under  con- 
sideration ai'e  of  the  suspended  coil  type,  both  direct  and  zero 
reading.  The  current  range  is  capable  of  alteration  by  putting 
the  current  coils  in  series  or  parallel,  and  the  volt  range  is 
also  variable  by  means  of  resistances. 
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rolcntitjiiiclirti. — 111  experiiueutiiig  with  a  iJut'iiitioiiieler,  the 
tact  that  the  works  iouiidatioiis  wore  of  a  light  character 
rendered  the  mirror  galvanometer  too  delicate  an  instrument, 
as  the  vibration  of  the  cranes  made  the  sput  very  elusive.  This 
difficulty  might  have  been  overcome  by  tlie  use  of  felt  2)ads,  or 
some  form  of  vibration  dami>er,  but  another  reason  2Jut  this 
highly  adaptable  and  accurate  instrument  out  of  court.  This 
reason  was  an  ap2)rtciatioii  of  the  value  of  simijlicity  in  inspiring 
confidence  in  the  tests.  It  was  thought  best  to  contrive  so  that 
anyone  could  follow  and  check  every  figure,  even  the  most 
inexperienced  assistant  whom  it  might  be  convenient  for  a 
chief  engineer  to  send  down;  and  from  a  manufacturer's  point 
of  view,  also,  so  much  must  be  taken  on  trust  where  time  is 
important  that  a  careless  assistant  may  vitiate  a  wliole  series 
of  results  when  working  with  an  instrument  which  docs  not 
give  readings  without  manipulation. 

Walt/-  licsititaHCL'. — After  considerable  trouble  and  expense 
in  connection  with  wire  resistances,  both  in  wooden  and  iron 
frames,  a  form  of  water  resistance  for  tiikiug  up  the  load  has 
been  devised.  Ihe  jjoles  arc  of  iron,  arranged  in  wooden  tanks. 
Water  from  a  neighbouring  caual  is  passed  continually  through 
the  tanks  by  a  by-pass  on  the  condenser  circulating  pump, 
and  flows  out  over  a  weir.  The  poles  arc  oortnected  to  a  load- 
adjusting  switchboard,  and  oan  be  cou^oled  into  the  load  in 
many  combinations.  Three  tanks  are  used  for  different  ranges 
of  voltages,  and  these  ranges  are  further  divided  by  adjustments 
of  the  outflow  from  the  tank.  Specially  subdivided  tanks  are 
used  for  polyjohase  work. 

The  first  experience  when  using  a  water  resistance  was  not 
very  satisfactory.  The  apparatus  consisted  of  an  iron  tank 
about  3  ft.  wide  and  6  ft.  long,  with  two  large  iron  plates  for 
the  electrodes.  This  tank  did  not  last  very  long,  for  the  current, 
as  well  as  passing  from  jilate  to  jjlate,  found  a  shorter  passage 
by  way  of  the  sides  and  bottom  of  the  tank.  An  improvement 
of  this  arrangement  was  a  large  wooden  tank,  4  ft.  wide  by 
10  ft.  long,  and  about  4  ft.  dee}).  Into  this  were  fitted  four 
hollow  cone-shape  castings,  large  end  upwards.  Inside  each  of 
these  cones  was  a  smaller  one,  suspended  from  above  on  a 
screwed  sjiindle  and  hand-wheel.  The  outer  cone  was  coupled  to 
one  terminal  of  the  dynamo  on  test,  and  the  inner  through  a 
flexible  lead  to  the  other  terminal.  Load  could  then  be  varied 
by  raising  or  lowering  the  inner  cone  on  the  screwed  spindle. 
It  was  necessary  to  keep  the  water-level  a  little  higher  than  the 
top  edge  of  the  outer  cone,  so  that  the  heated  water  in  the  space 
between  the  cones  might  rise  naturally  and  flow  away.  This 
arrangment  gave  very  satisfactory  results;  in  fact,  some  cones 
are  still  in  use  which  were  fitted  about  eighteen  mouths  ago. 

For  higher  voltages  it  was  jjroposed  to  use  a  metal  rod  dipping 
into  the  water  at  the  centre  of  the  cone,  but  the  conducting  are.; 
of  water  to  the  outer  cone  was  too  large,  and  the  length  of 
water  resistance  too  small  for  many  machines.  Accordingly, 
a  wooden  trough  of  small  cross-section  and  great  length  was 
designed  for  high-voltage  work. 

The  use  of  wooden  troughs  did  away  with  the  need  for  conical 
poles,  and  it  is  now  found  more  useful  to  substitute  iron  plates 
fixed  at  the  top  to  flexible  terminals,  and  movable  on  insulated 
rollers  along  wooden  runners.  The  load  can  thus  be  varied 
by  sliding  the  plates  along  so  that  the  cross-section  between 
them  is  varied.  By  using  a  considerable  number  of  smallish 
plates  a  very  flexible  load  is  obtained,  and  if  care  be  taken  with 
the  circulating  arrangements  a  very  steady  load  results. 

Switchboards. — These  are  of  two  types.  Those  of  the  one 
type  are  purely  load  boards,  and  are  placed  close  against  the 
load  tanks.  They  are  arranged  to  give  any  required  fraction 
of  the  load  by  cutting  out  sections  of  the  poles  of  the  water 
resistance. 

The  other  boards  are  instrument  boards,  and  are  portable. 
They  each  contain  a  complete  equipment  of  instruments  and 
switches  suited  to  the  class  of  machine  for  which  they  are  used. 
Special  boards  are  provided  for  continuous  current  and  high 
and  low  voltage  alternating  current;  these  latter  are  made 
suitable  for  three-phase  work.  A  description  of  the  three- 
phase  low-voltage  board  will  be  characteristic:  — 

The  board  is 'made  of  a  stout  wooden  frame,  with  an  ample 
base,  which  is  arranged  for  bolting  down  if  necessary.  The 
instruments  and  switches  are  mounted  on  the  front  and  side 
faces  of  the  .slate  slabs.  In  the  space  contained  by  the  wings  of 
the  board  at  the  back  are  arranged  all  the  required  connections 
and  terminals.  Tliere  are  three  hot-wire  ammeters,  one  static 
voltmeter,  with  three-way  switch,  and  one  large  three-phase 
switch  for  the  main  circu'it.  On  a  shelf  projecting  belov/  the 
ammeters  are  placed  two  wattmeters  of  the  suspended  coil  type. 
Lamps  lit  by  the  machine  on  test  are  arranged  over  each 
instrument.  They  serve  not  only  to  light  up  the  dials,  but 
afford  information  to  a  distance.  The  auxiliary  instruments 
for  the  exciting  circuit  are  fitted  on  the  wings.  The  whole 
board  with  instruments  and  connections  .can  be  lifted  by  a 
crane. 

Tlie  cables  are  being  laid  in  troughs  with  a  junction  box  to 
each  test-berth,  all  being  connected  to  the  load  boards. 

B  esides  the  supply  of  low-reading  ammeters  for  shunt  and 
exciting,  circuit  reading  portable  rheostats  are  kept,  as  it  is 


generally  inconvenient  to  run  a  generator  with  its  own 
regulating  resistance.  Tliese  have  two  sliding  contacts  on  the 
top  for  coarse  or  fine  adjustment,  and  the  coils  are  contained 
in  stout  angle-iron  frames,  shielded  with  perforated  sheet  steel. 
They  are  stronger  and  have  a  larger  range  than  those  usually 
sujjplied  with  tlie  machines. 

After  the  various  trials,  which  can  be  run  light,  and  which  by 
deduction  based  on  previous  records  can  be  made  to  give  most 
of  the  information  required  about  the  engine,  the  dynamo  is 
coupled  up  to  the  load. 

Ihe  portable  switchboard  is  placed  in  front  of  the  engine 
and  connected  to  the  dynamo  and  junction  box.  The  proper 
arrangements  of  the  load  board  are  then  made,  the  machine 
excited  and  loaded  up,  and  all  the  required  preliminary  trials 
made.  After  any  defects  discovered  by  these  runs  have  been 
put  right,  the  set  is  ready  for  its  official  tests. 

The  usual  course  is  a  six  hours'  run  at  full  load,  after  which 
dynamo  temperatures,  etc.,  are  taken.  Then  the  governor 
is  tested,  and  then  any  light  load  or  special  trials  are  made. 

Water  consumptions  are  taken  periodically.  In  recording 
these  great  care  must  be  taken  to  have  all  readings  taken  that 
are  necessary  for  accuracy.  Steam  pressure  and  temperature, 
vacuum,  revolutions,  and  load  must  be  carefully  recorded  over 
the  interval  during  which  the  condensed  water  is  being  weighed. 
Indicator  cards  should  be  taken  during  each  consumption  test 
as  a  check  on  the  load-measuring  instruments.  Simultaneous 
all-round  readings  should  be  arranged  by  single,  in  order  to 
give  the  right  efficiency,  when  ever  a  set  of  cards  is  taken. 

After  the  official  trial  further  small  details  are  rectified  and 
re-tested,  and  the  set  is  ready  for  overhaul  and  despatch. 

Preliminary  and  official  trials  are  often  utilised  to  give 
information  on  small  points  of  design,  such  as  packing,  governors, 
oil  service  details  and  other  matters.  New  gauges,  instruments, 
jointing  materials  and  lagging  are  also  frequently  under  test. 
When  it  is  imposible  or  inadmissible  to  run  such  experiments 
on  preliminary  or  official  trials,  special  trials  have  to  be  i-un  for 
the  purpose.  These  points  are,  of  course,  of  great  importance 
to  the  designers  of  engines,  but  though  the  results  may  be 
appreciated  by  the  users,  the  experiments  leading  up  to  the 
improvements  are  not  of  the  same  interest.  The  special  tests 
which  excite  most  interest  are  those  which  bear  on  engine 
performance,  and  a  brief  account  of  some  recent  trials  will 
serve  to  show  the  type  of  results  obtained  in  a  modern  test- 
house. 

SuperhtatiiKj. — The  benefit  due  to  superheating  lias  long  been 
recognised,  but  what  that  benefit  amounts  to  in  practice  still 
ssems  very  doubtful  to  many.  On  an  engine  properly  designed 
to  run  under  superheated  steam  conditions  full  advantage  is 
taken  of  the  improved  economy  with  but  little  extra  trouble  in 
running.  It  is  only  in  using  sujierheat  on  an  engine  quite 
unsuited  for  the  purpose  that  those  troubles  are  experienced 
which  in  so  many  cases  prejudice  engineers  against  elevated 
temperatures. 

Another  point  is  sometimes  brought  forward,  that  as  clearance 
for  expansion  must  be  allowed  in  the  pistons  and  valves  of  an 
engine  designed  for  superheat,  so  -  if  the  superheat  fall  the 
engine  will  be  very  extravagant  of  fuel.  Experiments  have 
been  run  which  prove  that  this  is  a  mistaken  notion.  An 
engine  designed  to  run  with  250  deg.  superheat  has  been  tested 
with  dry  steam  at  saturation  temperature,  and  the  result  shows 
that  with  those  valves  and  pistons  the  engine  is  only  2-1  per 
cent  less  economical  than  when  fitted  with  valves  and  pistons 
designed  for  ordinary  conditions. 

Superheat  water  consumption  curves  are  given  in  the  diagram 
from  a  three-cylinder  triple  engine  of  200  K.W.  capacity. 
Results  are  given  at  full  and  half  loads.  The  trials  were  run 
on  the  brake  at  1601b.  steam  pressure  and  26  in.  of  vacuum. 
It  will  be  seen  that  the  percentage  of  improvement  for  any 
given  rise  in  temperature  is  approximately  the  same  at  full 
and  half  loads.  The  gain  due  to  200  deg.  of  superheat  is  here 
seen  to  be  41  jjer  cent.  On  a  given  type  of  engine  the  curves 
obtained  are  very  similar  for  both  large  and  small  sizes. 

The  actual  gain  due  to  superheat  is,  of  coui-se,  less  than 
this,  as  extra  lubrication  and  increased  fuel  consumption  are 
required.  The  increased  cost  of  oil  for  cylinder  lubrication 
amounts  to  about  ()-04  pence  per  100  H.P.  hour,  and  is  there- 
fore a  vei-y  small  item.  Fuel  consumptitm  trials  nin  on  a  522 
R.H.P.  triple  expansion  engine  with  1601b.  pressure  and  26  in. 
vacuum  gave  the  following  figures:  — 

Trial  (1).    Fuel  per  hour  with  saturated  steam...  1,1931b. 

Trial  (2).    Fuel  per  hour  in  boilers  with  superheat  8331b. 
Fuel  per  hour  in  superheater  to  give  a 

temperature  of  600  deg   173  lb. 

*  ccordingly  the  a'ain  in  fuel  is  19  per  cent.  The  fuel  was  slack 
of  poor  evaporative  value. 

It  may  be  mentioned  that  the  superheater  was  very  lightly 
loaded,  and  that  the  lagging  of  the  steam  pipe  was  not  so 
good  as  it  might  have  been.  Allowing  for  these  points,  it  seems 
that  a  savinsr  of.  say,  25  per  cent  might  be  expected  by  super- 
heating to  600  deg. 
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Another  iiiteiesling  trial  taken  on  a  120  B.H.P.  compound 
engine  at  450  revolutions  per  minute  was  on  the  iiiflueuoe  of 
forced  lubrication  on  the  indicated  horse  power  at  light  loads. 
The  engine  was  run  free^  and  friction  cards  taken  with  oil 
pressure  of  301b.,  5  lb.  and  01b.  The  I.H.P.'s  in  each  case 
were  2' 128,  2  409,  and  3-333  respectively.  This  is  interesting 
as  showing  that  a  gieat  increase  in  oil  pressure  will  not  bring  a 
correspondingly  big  advantage. 

Trials  on  such  points  as  the  eiieot  of  by-passing  the  steam, 
on  variable  expansion  governing,  and  many  other  points  of 
the  sort  might  be  quoted,  but  th^  results  are  not  of  suificient 
general  interest  or  originality  to  warrant  their  inclusion  here. 

A  testing  department  is  always  accumulating  results,  and 
every  result  is  entered  up  in  careful  history  books,  anomalous 
figures  are  remarked  on  and  if  possible  explained,  and  curves 
illustrating  various  points  are  frequently  made.  This  mass 
of  informatiju  is  necessarily  largely  unpublished,  and  the  2Jublic 
only  hear  of  the  wcrk  of  those  nunieious  well-cciuipped 
laboratories  when  some  improvement  is  put  before  them  m  a 
fully-fledged  condition.  Probably  much  of  the  information  is 
not  used  to  the  full,  and  doubtless  there  are  many  experiments 
made  in  engineering  colleges  and  institutions  to  elucidate 
mysteries,  when  all  the  time  the  solution  is  lying  clear  to  see 
in  some  manufacturer's  record  book. 


LITERATURE. 


'■  Graphs :  or  the  Graphical  liepreseiitation  of  Algebraic 
Functious."  By  C.  H.  French,  M.A.,  and  G.  Osboru, 
M.A.  Being  a  supplement  to  "  The  New  Matricula- 
tion Algebra."  London :  W.  B.  Clive,  University 
Tutorial  Press  Limited,  157,  Drury  Lane,  W.C. 
This  is  a  small  work  of  some  64  pages  on  an  essentially 
important  subject.  The  strides  that  of  late  years  have 
been  made  in  the  mode  of  treatment  of  algebraic  functioiis 
by  means  of  graphs  on  squared  paper  have  been  such  as  to 
supplant  the  early  training  of  this  branch  of  mathematics, 
in  which  the  student  was  generally  mystified  with  algebraic 
quantities  that  did  not  convey  to  him  any  mental  idea  of 
the  quantities  he  was  dealing  with.  The  graphic  method 
of  treating  the  I'elations  of  vai'iables  at  once  conveys  a 
definite  meaning,  and  this  is  i^articularly  so  in  functions 
containing  maximum  and  minimum  values.  The  work  is 
primarily  intended  for  students  preparing  for  the  London 
Matriculation  Examinations,  but  other  matter  beyond  these 
requirements  has  been  added.  There  are  a  number  of 
examples  given  to  assist  the  student  in  testing  his  know- 
ledge. The  low  price  and  importance  of  the  book  at  once 
label  it  as  indispensable. 


"  The  Amateur  Electrician's  Workshop."  Book  II.  By 
S.  R.  Bottone.  London  :  Guilbert  Pitman,  Cecil  Court, 
St.  Martin's  Lane,  W.C. 
Although  a  separate  book,  and  dealing  with  different 
subjects,  the  paging  runs  on  from  Book  I.,  a  similar  work, 
which  we  noticed  in  our  issue  of  April  24th,  1903.  The 
present  handbook  has  four  sections  :  "  How  to  make  a  wire- 
less telephone,"  How  to  make  a  Wimshurst  electric 
machine,"  "  How  to  build  an  electric  despatch  boat,"  and 
"  How  to  make  a  four-volt  accunudator."  The  instructions 
are  clearly  given,  with  ajjpropriate  illustrations,  leaving  the 
amateur  little  need  to  exercise  his  imagination.  We  have 
noticed,  however,  one  or  two  small  errors,  but  they  are 
sufficiently  obvious  as  not  to  detract  from  the  general, 
correctness  of  the  instructions.  To  those  whom  this  class 
of  labour  appeals,  we  do  not  hesitate  to  say  that  nothing  but 
a  satisfactory  result  will  follow  if  the  instructions  are 
carefully  followed  out. 


■■  Practical  Kites  and  Aeroplanes  :  How  to  Make  and  Work 
Tliem."  By  Frederick  Walker,  C.E.  London: 
Guilbert  Pitman,  Cecil  Comt,  St.  Martin's  Lane,  W.C. 
This  is  aiif)t]iei'  of  the  same  excellent  series  of  amateur 
literature.  From  a  theoretical  point  of  view  the  flying  of 
kites  and  the  correct  design  of  aeroplanes  have  received 
but  scant  attention.    The  handbook  before  us  is  an  effort 


to  get  at  some  of  the  principal  factors  which  go  to  decide 
what  shapes  and  extent  of  surface  these  planes  should 
have  to  obtain  satisfactory  results.  Pains  have  been  taken 
to  introduce  practical  examples,  and  the  forty-three  illustra- 
tions go  to  complete  a  handbook  on  tlic  subject  fur  whicii 
there  should  be  a  large  demand. 


"  Calculating  Scale  :  A  Substitute  for  the  Slide  Kule."  By 
W.  Knowles,  B.A.,  B.Sc.  Loudon  :  E.  and  F.  N.  Spon, 
125,  Strand,  W.C. 
The  object  of  this  little  brochure  has  been  to  provide  a 
substitute  for  the  slide  rule.  Although  it  is  difficult  to 
imagine  it  superseding  the  latter  useful  instrument,  it  has 
the  advantage  of  being  equivalent  to  a  scale  lUOin.  long. 
The  scale  divisions  read  to  three  figures,  and  the  fourth 
can  be  easily  estimated,  which  is  a  consideration  in  many 
cases.  Owuig  to  the  cheapness,  however,  of  the  book,  it 
should  find  a  ready  sale. 


■  La  Telegraphie  sans  Fil."    By  Emile  Guariui.    Bruxelles : 

Ramlot  Freres  et  Sueurs,  Rue  Gretiy  25. 
An  instructive  series  of  articles  on  "  Wireless  Telegrajjhy," 
translated  from  the  Scitntific  American  of  New  Yoi'k.  It 
contains  some  64  pages,  with  88  illustrations,  and  should 
appeal  at  once  to  the  technical  student  familiar  with  the 
Flench  language. 


Books  Received. 

'■  The  Official  Gazette  of  the  United  States  Patent  Office." 
Vol.  CVIIL,  No.  8.  Published  by  authority  of  Con- 
gress, Washington. 

"  Verbal  Notes  and  Sketches  for  Marine  Engineers.''  By 
J.  W.  Sothern.  Fourth  Edition.  Revised  and 
Enlarged.  London :  Whittaker  and  Company, 
Paternoster  Square. 

"  Steam  Boilers :  Their  Theory  and  Design."  By  H.  de 
Parsons.  Longmans,  Green,  and  Company,  London, 
New  York,  and  Bombay. 

"  Report  of  the  Select  Committee  on  Ventilation  Appointed 
by  the  House  of  Conmions."  London :  Hickson, 
Ward,  and  Company,  15,  Chiswell  Street,  E.C.  Price 
Is. 

■'  L'Electricitie  en  Agriculture."  By  Emile  Guarini. 
Edited  by  L'Eclairage  Electrique,  40,  Rue  des  Ecoles, 
Paris.    Price  1  fr.  25  c. 


NOTICES    OF    MEETINGS,  Ac. 


Institution  of  Electrical  Engineers.  —  Manchester  section  : 
Students'  meeting  in  School  of  Technology.  March  lltb,  paper  by  Mr. 
J.  W.  Bell  on  "Switch  Gear  for  Transmission  and  Traction."  Birming- 
ham section  :  March  l()th,  ordinary  meeting.  Glasgow  section  : 
March  19th,  smoking  concert  at  Grand  Hotel,  Charing  Cross,  Glasgow. 

Royal  Institution. — March  12th,  Lecture  by  Right  Hon.  Lord 
Kayleigh,  on  "The  Life  and  Work  of  Stokes." 

Manchkster  Association  of  Engineehs. — March  12th,  paper  by 
Mr.  Ij.  P'  Massey,  on  "  Some  Recent  Developments  in  Power  Hammers." 

Institution  ok  Mech\niual  Engineers. — March  18th,  paper  by 
Mr.  Edward  Sauvage,  "  Compound  Locomotives  in  France."  Graduates' 
section :  March  14th,  paper  by  Mr.  Gaskell,  juur.,  on  "  Two-cycle 
Marine  Petrol  Motors." 

Institution  of  Mahink  Engineers. — March  lltb,  annual  meeting 
at  58,  Romford  Road,  Stratford. 

Glasgow  Technical  College  Scientikic  Society. — ^March  19th, 
paper  by  Mr.  A.  J.  Lawson,  on  "  The  Deisel  Engine  for  Marine  Purposes." 

North-East  Coast  In.stitution  of  Engineers  and  Shipbuh.dkrs. — 
Graduates'  section  :  March  19th,  paper  by  Mr.  H.  B.  Donaldson. 

Junior  Institiition  of  Engineers. — March  19,  conversazione  at  the 
Westminster  Palace  Hotel. 
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TRIAL   OF   WESTINGHOUSE  QUICK-ACTING 
AND  VACUUM  RAPID-ACTING  BRAKES. 

There  was  carried  out  on  October  29th  and  30th,  1903,  on 
the  North-Eastern  Railway,  by  Mr.  W.  Wordsdell,  the  chief 
mechanical  engineer,  some  important  brake  tests,  with  two 
trains  of  empty  40-ton  coal  wagons,  lietweeu  York  and 
Scarborough.  Each  complete  train,  consisting  of  engine  and 
tender,  25  empty  40-ton  coal  wagons,  and  two  vans,  in  one 
of  which  was  the  recording  apparatus,  was  about  380  yards 


Tlie  vacuum  fittings  were  supplied  by  and  fitted  on  the 
vehicles  to  the  i-eijuirements  of  the  Vacuum  Brake  Company, 
and  consisted  of  two  18  in.  cylinders  and  two  rapid-acting 
valves  on  each  wagon,  one  cylinder  and  one  valve  being 
placed  at  each  end  of  the  vehicle.  The  engine  had  two 
18  in.  cylinders,  whilst  the  tender  was  fitted  with  one  21  in. 
cylinder. 

Both  engines  had  eight  wheels  coupled.  The  percentage 
of  brake  power  in  the  complete  Westinghouse  fitted  train 
was  64'61  on  the  outward  journey,  and  reduced  on  the 


Trials  between  Yoke  and  Scarborough  with  the  Westinghouse  Quick-acting  and  Vacuum  Rapid-acting  Brakes 

ON  TWO  Trains  of  Emptt  40-ton  Wagons. 


stop. 

Brake  in  use. 

Actual 
speed  in 

per 

Actual 

stop 
distance 

in 
yai  s. 

Time  occupied 
between  appli- 
Cixtion  oil  eugine 
and  first  iudica- 
tion  of  bi'alikO 
going  on. 

Time  occupied 
between  aiJ^Dli- 
cation  on  engine 
and  brake  goin^; 
fully  on  at  the 
ire  c^u  i  red 
pressure. 

Time  occupied 
between 
applic-ition 
uii  engine 
and  stop. 

Gradient. 

T?     fa  in  11  fr 

V — laiiing. 
R — rising 

Number  of 
\  eliiclcs  on  train 
exclusive  of 
engine  and  tender. 

— - 

OvlKurd  JuuriMy. 





Seconds. 



Seconds. 

Seconds. 

StreiiSiill 

Westinghouse 

o5j 

412 

4  J 

8J 

37J 

1  R  in  748 

15  wagons  and  2  vans. 

(service) 

Vacuum 

■40i 

750 

41 

41 

Caslle  Huwarl 

Westinghouse 

ii 

282 

4 

10 

Level 

15  wagons  and  2  vaii.^. 

(emergency) 

Vacuum 

4-> 

SOU 

n 

2(5 

Malton 

Westinghouse 

33^ 

4S7 

3Ii 

o5 

1  R  in  1S48 

19  wagons  and  2  vans. 

(service) 

Vacuum 

41 

1025 

n 

76:; 

7C.3 

Hilliiigtou 

Westinghouse 

32.^ 

157 

3 

^ 

15| 

1  R  ill  517 

10  wagons  and  2  vans. 

(emergency) 

Vacuum 

41 

2o5 

22 

Knapt'jn 

Westinghouse 

3U 

393 

23i 

36J 

1  F  in  384 

22  wagons  and  2  vans. 

(seivice) 

Vacuum 

35.1 

6'.>2 

474 

47J 

Weavertliorpc 

Westinghouse 

33} 

171 

3 

151 

1  U  in  1320 

22  wagons  and  2  vans. 

(emergency) 

Vacuum 

40 

200 

lil 

22J 

Ganton 

Westinghouse 

20S 

252 

n 

54  :J 

54,3 

1  R  in  462 

25  wagons  and  2  vans. 

(service) 

Vacuum 

:;U 

■  3S5 

Scarborough 

Westinghouse 

■Hi 

172 

143 

1  R  in  227 

25  wagons  and  2  vans. 

(emergency) 

Vacuum 

3b 

195 

2 

5 

IS 

Return  Jouniei/. 

Canton  (service) 

Westinghouse 

32 

405 

7 

2ei 

35J 

Level 

25  wagons  and  2  vans. 

Ganton  (emergency) 

y  a\y^A Kim 

No  reliable  record ; 

emergenc}'  took  jilace  instead  of  gradu!\tion 

Knapton 

Westinghouse 

313 

105 

3.1 

15^ 

1  R  ill  384 

Ditto. 

(emergency) 

Vacuum 

32 

170 

i:; 

5J 

I65 

Malton 

Westinghouse 

37 

8-1 

143 

483 

1  F  in  3'J6D 

Ditto. 

(slow  down) 

Vacuum 

31 

751 

751 

Kirkham  Abbey 

Westinghouse 

3Ii 

382 

8i 

26 

37 

1  1!  in  1200 

Ditto. 

(service) 

Vacuum 

27 

342 

35i 

3.54 

Barton  Hill 

Vacuum 

32 

35'J 

:!0i 

30i 

1  R  in  204 

Ditto. 

(service  witli  quick 
action,  extra  stop) 

Vacuum 

22 

04 

li 

5 

9 

Strensall 

WestinghouBO 

38 

240 

31 

5 

1  F  in  566 

Ditto. 

(emergency) 

Vacuum 

No  reliable  record  obtained  owing  to  derangement  of  recording  apparatus 

Strensall  (extra  stop) 

Vacuum 

No  reliable  record  obtained  owing  to  derangement  of  recording  apparatus 

1  F  in  745 

Ditto. 

York 

Westinghouse 

341 

.. 

83 

■241 

1  F  in  579 

Ditto. 

(slow  down) 

Vacuum 

No  reliable  record  obtained  owing  to  derangement  of  recording  apparatus 

Niii  E.— In  the  vacaum  graduated  applications  the  pressure  was  rising  before  the  movement  of  the  handle  was  indicated  on  the  diagram 
in  leuifth.     Tiie  total  weight  of  the  train  fitted  with  the 


Westinghouse  brake  was  536  tons,  and  that  fitted  with  the 
vacuum  brake  543  tons. 

The  Westinghouse  apparatus  consisted  of  quick-acting 
fittings,  with  a  10  in.  single-piston  cylinder  placed  at  one 
end  of  each  vehicle.  The  whole  of  this  apparatus  was 
supplied  by  the  Westinghouse  Brake  Company,  and  the  train 
fitted  to  their  requirements.  The  engine  fitted  with  this 
brake  had  two  13  in.  cylinders,  and  on  the  tender  one  13  in. 
cylinder. 


return  journey  to  54'92.  The  percentage  of  brake  power  in 
the  complete  vacuum  train  was  73'5  throughout,  calculated 
from  the  cylinder  pressure  indicated  by  the  recording 
apparatus. 

The  experiments  were  made  with  varying  lengths  of  trains, 
ranging  from  15  to  25  wagons. 


We  are  asked  to  aiiuoimee  that  the  biisiue-ss  of  Messrs.  David 
Joy  aud  Cooijer  ha.s  been  purchased  by  Mr.  Jasper  E.  Cooper, 
i'oriiierly  managing  partner,  aud  will  be  carried  on  as  iu  the  past. 
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INVENTIONS  OF  THE  WEEK. 

By  Marks  and  Cleek,  The  Praclical  Engineer  Patent  Agency, 
18,  Southampton  Building's,  Cliancery  Lane,  London,  W.C.; 
30,  Cross  Street,  Manchester;  and  13,  Temple  Street, 
Birmingham. 

The  first  date  given  after  the  number  of  each  specification  is  the  date 
of  application.  The  second  date  is  that  of  the  advertisement  .  of 
acceptance  of  the  complete  specifications. 

The  following  accepted  specifications  were  advertised  on  the  date 
mentioned,  and  within  tioo  months  of  such  date  any  person  properly 
interested  can  oppose  the  sealing  and  graiit  of  the  patent  by  giving 
formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  specification  herein  referred  to,  ox  of  any  other  published 
patent  specification,  will  be  forwarded  post  free  ' for  one  shilling  upon 
application  being  sent  to  Messrs.  Marks  and  Clerk  at  either  of  the 
above  addresses. 

Drilling  and  Boring  Machines.  T.  Oldfield  and  J.  A 
ScHOLFiELD.    No.  2626.  of  4th  February,  1903.    Ad.  of  ac, 


Fig.  2. 

Specification  No.  2fi2li,  of  1003. 


February  lOtli,  1904. — This  invention  relates  to  improvements 
in  drilling  and  boring  machines,  and  has  for  its  object  the  saving 
of  time  in  drilling  and  boring  boiler  shells  and  other  higli 


columns.  The  machine  consists  of  a  long  base  bed,  upon  which 
is  mounted  one  or  more  high  columns;  the  column  or  columns 
carry  one  or  more  drilling  or  boring  spindles.  The  column 
or  columns  have  a  horizontal  or  hand  traverse  on  the  long  ba.se 
bed;  the  spmdle  or  spindles  have  a  vertical  self-acting  or  hand 
traverse  up  the  column  or  columns.  One  of  the  new  features 
is  that,  in  addition  to  the  horizontal  self-acting  or  hand  traverse 
of  the  column  or  columns  on  the  base  bed  the  spindles  have  an 
in  and  out  adjustment;  this  facility  obviates  having  to  move  the 
heavy  column  or  columns  to  the  desired  position,  at  the  same 
time  in  the  in  and  out  adjustment,  when  two  independent 
s])indies  are  mounted  on  one  column,  zigzag  holes  may  be  bored 
at  the  desired  centres.  The  other  new  feature  is  tliat  a  platform 
is  pnnaded,  which  can  be  raised  or  lowered  to  give  the  operator 
control  of  each  spindle  when  two  or  more  are  mounted  on  one 
column  and  are  revolving  a  distance  from  each  other  in  the 
vertical  plane.  Fig.  1  is  a  plan  view,  and  fig.  2  a  side  elevation, 
of  part  of  a  drilling  and  boring  machine  with  the  improvements 
applied. 

Steam  Generators.  Mohsr  and  Shave.  No.  4833,  of  2nd 
March,  1903.  Ad.  of  ac,  February  10th,  1904.— This  invention 
relates  to  improvements  in  and  connected  with  steam  generators 
for  motor  cars,  launches,  and  for  other  purposes  where  it  is 


Fio.  I. 


desired  to  prar'tioally  instantaneously  generate  steam  pressure, 
and  for  this  pui  pose  to  regulate  both  the  water  and  heating  flame 
supply.    The  invention  consists   in  the  combination,  with  a 


Fio.  2. 

Specification  No.  4S33,  of  1903. 

steam  generator  of  a  pressure  cylinder,  a  water  supply  pipe  con- 
necting two  cylinders  with  the  generator,  valves  adapted  to 
close  the  water  supply  pipe,  a  pump  in  connection  with  the 
cylinder,  and  a  relief  valve  for  regulating  the  pressure. 

Steam  and  Water  Gauge  Protectors.  Range  and 
Templer  and  Ranoe  Limited.  No.  7267,  of  28th  March. 
1903.  Ad.  of  ac,  10th  February,  1904. — Tliis  invention  relates 
to  improvements  in  connection  with  protectors  for  use  upon 
steam  and  water  gauges  of  steam  boilers  and  for  like  purposes; 
the  object  lieing  to  provide  a  simple  apparatus  and  means 
whereby  the  protectors  can  be  readily  attached  and  detached 
from  the  gauge-glass  fittings  without  making  it  necessary  for 
such  fittings  to  be  dismantled.  For  this  pui'iMse  carrier  plate.s 
are  provided,  arranged  to  receive  and  permit  of  ready  removal 
of  the  protectors,  the  plates  being  fitted  with  locking  means. 
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Geared  Lathe  Headstocks.  A.  Dahli.m!  and  a.  Skixkus. 
No.  7531,  jF  1st  April,  1903.  Ad.  of  ac,  W,h  Fcbniary,  19(M..— 
Tl'.is  invent  ion  lias  for  its  objoct  the  ariang(  nicnt  and  com- 
bination of  part.s,  comprising;  fast  lieadstcoks  of  lathes,  so  that 
greater  angularity  of  belt  drive  and  increased  diameter  of  cone 
pnlleys,  and  more  elTective  staying  of  the  spindle  arc  obtained. 


Fig.  1. 

without  affectiuof  the  original  or  desired  height  of  the  lathe 
centres;  also  to  so  adjust  and  supjiort  the  lathe  spindle  of  such 
headstock  as  to  admit  of  the  spindle  being  driven  by  a  motor 
direct,  or  through  intervening  gearing,  uncontrolled  by  the 


Specification  No.  7531,  of  1903. 

height  of  the  lathe  centres,  and  to  combine  with  the  oone  pulley, 
motor  or  gearing  connected  with  the  spindle  and  the  reducing 
speed  gear,  in  a  manner  so  as  to  be  enabled  to  mount  the  vsaid 
gearing  upon  an  independent  headstock  of  the  desired  height 
of  centres,  for  the  purpose  of  overcoming  the  difficulties  hitherto 
experienced  in  getting  snfticint  belt  or  other  power  required 
by  lathes  adajjted  for  taking  deep  and  quick  traversed  cuts. 

Riveting  Apparatus.  Gunnel.  No.  8921,  of  20th  April, 
1903.  Ad.  of  ac,  10th  Februai-y,  1904.— This  invention  relates 
to  improvements  in  connection  with  holders-on  and  the  like  tools 


Specification  No.  8921,  of  1903. 


employed  in  connection  with  riveting  apparatus,  and  has  refer- 
ence more  particularly  to  riveters  actuated  by  steam,  hydraulic, 
or  |)nennKitic  pressure;  the  object  of  the  invention  being  to 
provide  a  form  of  holder-on  for  receiving  the  head  of  the  rivet 
(ir  the  like  wliich  is  to  be  lianimercd,  riveted,  or  compressed  by 
means  of  the  actual  riveter  or  tool  employed  for  that  purpose, 
such  holder-on  being  arranged  so  that  the  impact  of  the  tool 
communicated  to  the  rivet  may  be  received  by  the  yielding 
member,  and  this  impact  thus  caused  to  transit  a  reiturn  or 
hammering  action  on  the  head  of  the  rivet  against  which  the 
holder-on  presses. 

Stop  Valves.  Robinson.  No.  7621,  of  2ud  April,  1903.  Ad. 
of  ac.,  10th  February,  1904. — Tliis  invention  relates  to  a  stop 
valve,  consisting  of  a  valve  jn'oper  formed  with  an  inner  chamber 
in  communication  with  the  interior  of  the  valve  casing,  and 
having  a  packing  ring  located  in  the  lower  annular  portion  of 


Specification  No.  7621,  of  lOOf. 

the  chamber,  so  arranged  that  on  the  valve  being  closed  on  its 
seat  the  steam,  or  other  fluid,  under  pressure  enters  the  chamber 
of  the  valve  and  forces  the  packing  ring  down  on  to  its  seating 
with  a  force  equal  to  the  jjressure  that  tlie  valve  has  to  with- 
stand. 

Steam  or  Air  Pistons,  Piston  Valves,  Pump 
Pistons,  Air  Pump  Buckets,  Etc.  Pagan.  No.  9803,  of 
3()th  April,  1903.  Ad.  of  ac,  10th  February,  1904.— This 
invention  relates  to  a  packing'  device  applicable  to  steam  or  air 


Specification  No.  9S03,  of  1903. 

pistons,  piston  valves,  pump  pistons,  air  pump  buckets,  and  the 
like,  and  consists  of  the  combination  with  a  head  flange,  junk 
ring,  and  packing  ring  thereof,  of  an  auxiliary  follow-er  ring, 
located  between  the  head  flange  and  the  junk  ring,  guided  with 
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facility  of  axial  movement,  and  adapted  to  bear  on  the  packing 
rino;  in  an  axial  direction  and  a  spring  or  springs  located  l)otweeu 
the  jnnk  ring  and  the  auxiliary  follower  ring,  and  adapted  to 
give  to  the  latter  an  independent  axial  action,  serving  to  press 
the  packing  ring  in  an  axial  direction  against  the  piston  valve, 
or  bucket  liead  flange,  and  thus  to  prevent  axial  movement  or 
play  of  the  packing  ring  between  the  piston  valve  or  bucket  parts, 
while  allowing  of  relative  play  in  a  radial  direction.  The'  illus- 
tration shows  this  invention  as  applied  to  a  steam  engine  piston. 

Reamers.  Shaw.  No.  11568.  of  21. st  May,  1903.  Ad.  of  ae. 
10th  February,  1904. — This  invention  has  reference  to  expanding 
reamers  or  tools  for  reamering  such  as  are  used  in  boring  and 
drilling  operations.    The  reamer  has  collars  or  rotatable  parts 


Specification  No.  115GS,  of  1903. 

formed  with  scrolls  and  tools  or  cutters  engaging  with  or 
engaged  by  the  iscrolls,  the  rotation  of  the  collars  or  parts 
formed  with  scrolls  advancing  or  retracting  the  tools  or  cutters. 

Stuflang  Boxes  with  Screwed  Glands.  Reed.  No. 
13865,  of  22nd  June,  190.3.  Ad.  of  ac,  10th  February,  1904.— 
This  invention  relates  to  a  stuffing  box  with  a  screwed  gland, 
whose  inner  end  is  formed  with  a  tapering  recess,  into  which 
Hts  a  tapering  washer  interposed  between  the  gland  and  soft 


Specification  No.  13865,  of  1903. 

packing  in  the  .stuffing  box,  and  adapted  a.s  the  gland  is  .screwed 
up  to  prevent  injury  to  the  packing,  and  act  as  a  wedge  which 
will  expand  the  inner  end  of  the  gland,  and  lock  it  in  place. 

Pulley  Coverings.  Webb.  No.  108,  of  2nd  January,  1901. 
Ad.  of  ac,  10th  February,  1904. — This  invention  relates  to  a 
pulley  covering  band  having  tongues  of  suitable  lengths  at 
its  ends  so  disposed  that  when  placed  in  position  around  a 
pulley  the  tongues  will  overlap  to  be  secured  to  each  other. 


Fio.  1. 


Srecification  No.  lOS,  of  1?04. 


Fia.  2. 


Fig.  3. 


Fig.  2  illustrates  the  ends  of  the  band  shown  in  fig.  1,  with 
the  inner  tongues  having  curved  edges  adapted  for  a  pulley 
having  a  curved  rim,  and  fig.  3  is  a  longitudinal  section  of  the 
band  at  the  meetina:  ends. 


Two  turbine  steamers  are  now  being  built  in  Germany — 
one  at  Danzig  and  one  at  Kiel.  The  first  is  a  small  cruiser  for 
the  Imperial  Navy  of  about  2,000  tons  gross  and  10,000  horse 
power  with  eight  screws,  and  the  other  is  a  small  passenger 
steamer  of  about  500  tons  gross  and  1,200  horse  power  with 
three  screws. 


LAUNCHES  AND  TRIAL  TRIPS. 


Hans. — Messrs.  Willia?n  Hamilton  and  Com])any,  Port 
Glasgow,  launched  on  February  13th  a  hand.sonuly-modellcd 
four-masted  sailing  barque  of  about  3,200  tons  gross,  the  firj^t 
of  two  sister-vessels  which  they  arc  building  foi'  Messrs'.  G.  J.  H. 
Siemers  and  Company,  of  Hamburg,  for  their  nitrate  trade. 
The  vessel,  which  has  a  length  of  330  ft.  between  perpendiculars, 
a  beam  of  47  ft.,  and  a  depth  of  28  ft.  to  main  deck,  has  a  short 
poop,  a  bridge-house  amidships  containing  all  the  accommodation 
for  officers  and  crew,  and  a  top-gallant  forecastle.  She  is 
classed  at  Germanisclier  Lloyd's  under  special  survey.  Special 
attention  !ias  been  paid  in  the  design  to  minimise  labour,  and 
to  this  end  the  vessel  is  fitted  with  halliard  winches,  brace 
winches,  sheet  winches,  and  capstans  for  working  of  sails,  and 
is  further  supplied  with  a  6  H.P.  and  a  10  H.P.  petrol  winch. 
As  the  vessel  left  the  ways  she  was  named  Hans. 

Hieronyni. — On  February  16th,  Messrs.  William  Dobsim 
and  Company,  launched  from  their  shipbuilding  yard.  Low 
Walker,  a  steel  screw  steamer  which  they  have  built  to  tlic 
order  of  the  Hungarian  Levant  Steam  Ship  Company  Limited, 
of  Budapest.  The  vessel  is  of  the  following  dimensions :  Length 
between  perpendiculars,  300ft.;  breadth,  45ft.;  depth  moulded, 

22  ft.  1  lin.  The  dead-weight  carrying  capacity  is  4,000  tons 
on  a  light  draught  of  water.  The  machinery,  which  is  being 
con.structed  by  the  North-Eastern  Marine  Engineering  Com- 
pany Limited,  Wallsend,  consists  of  a  set  of  triple-expansion 
engines,  having  cylinders  22  in.,  36  in.,  and  60  in.  by  39  in. 
stroke,  steam  being  supplied  by  two  single-ended  boilers  working 
at  180  1b.  pressure.  On  leaving  the  ways  the  vessels  was  named 
Hieronyni. 

Princess  Maud. — The  new  steamer  Princess  Maud,  which 
was  launched  at  Dumbarton,  on  February  20th,  by  William 
Denny  and  Brothers,  for  the  Larne  and  Stranraer  Steamship 
Joint  Committee,  is  the  first  turbine  steamer  to  be  built  for 
the  Irish  Cross-Channel  service.  Her  principal  dimensions  are  : 
Length,  300  ft.;  breadth,  40  ft.;  depth,  24  ft.  6  in.  to  promenade 
deck.  The  ship  is  lighted  throughout  by  electric  light,  the 
installation  being  carried  out  by  the  builders  themselves.  To 
facilitate  handling  in  harbour  she  has  rudders  both  aft  and 
forward.  The  stern  rudder,  which  is  of  the  balanced  type, 
is  .specdally  designed  by  the  builders  for  their  turbine  steamers, 
and  is  controlled  from  the  flying  bridge  by  telemotor.  The 
forward  rudder  is  also  controlled  from  (he  flying  bridge.  The 
vessel  has  an  equipment  of  boats  and  other  life-saving  appliances 
fully  up  to  Board  of  Trade  standard,  all  the  boats  being  fitted 
with  rapidly-clearing  chocks  and  patent  disengaging  gear.  The 
propelling  machinery  consists  of  tlu'ee  sets  of  turbines  by  the 
Parsons  Marine  Steam  Turbine  Company,  supplied  with  steam 
by  boilers  constructed  by  Messrs.  Denny  and  Company,  Dum- 
barton. 

Gisella  Groedel- — Messrs.  William  Gray  and  Company  Ltd. 
launched  on  February  18th,  the  steel  screw  steamer  Gisella 
Groedel,  for  the  Groedel  Bros.  Steamship  Company  Limited, 
of  London  and  Budapest.  She  is  of  the  following  dimensions : 
Length  over  all,  324  ft.;  breadth,  44ft.  3m.;  and  depth, 
23ft.  lin.  Triple-e.xpansion  engines  are  being  .supplied  by  the 
Central  Marine  Engine  Works  of  the  builders,  having  cylinders 

23  in.,  36^- in.,  and  62  in.  diameter,  with  a  piston  stroke  of  39  in., 
and  two  large  steel  boilers  for  a  worki:ig  pressure  of  1801b.  per 
square  inch.    Tlie  steamer  was  named  Gisella  Groedel. 

Gimle . — The  Laxevaags  Engineering  find  Shipbuilding 
Company,  Bergen,  Norway,  launched  on  February  18th,  the 
steamship  Gimle,  built  to  the  order  of  Wilhehn  Torkildsen, 
Esq.,  of  Bergen.  The  principal  dimensions  are :  Length 
extreme,  439  ft.;  breadth,  36  ft.;  depth  moulded,  16  ft.  9  in. 
The  machinery  is  also  constructed  by  the  Laxevaags  Company, 
the  cylinders  being  18  in.  by  49  in.  by  48  in.  diameter,  by  33  in. 
.stroke.    The  working  pressure  is  175  lb.  per  square  inch. 

Acara. — There  was  launched  on  February  18th,  from  the 
yard  of  Palmer's  Shipbuilding  and  Iron  Company  Limited, 
Jarrow,  a  steel  screw  steamer  built  to  the  order  of  Mr.  James 
Ma.rke  Wood,  of  Liverpool.  The  dimensions  of  the  vessel  arc 
as  follow:  Length  between  perpendiculars,  '400  ft.;  beam, 
50  ft.;  depth  moulded,  32  ft.  3  in.  The  vessel  will  carry  upwards 
of  7,000  tons  dead  weight  on  a  moderate  draught,  and  will  b.:- 
fitted  with  engines  (also  being  made  by  Palmer's  Company) 
26^  in.,  43  in.,  71  in.  by  48  in.  stroke,  with  two  boilers.  Tjie 
vessel  was  named  Acara. 

Cranford- — ^On  February  20th  there  was  launched  from  the 
yard  of  the  Northumbei-land  Shipbuilding-  Company  Limited, 
Howdon-on-Tyne,  a  fine  steamer  built  to  the  order  of  R.  B. 
Stoker,  Esq.,  Manchester.  This  vessel  is  of  the  single-deck 
type;  dimensions,  335  ft.  over  all,  by  48ft.  breadth  extreme 
by  24  ft.  6  in.  depth  moulded,  built  to  the  highest  class  of 
Lloyd's  three-deck  rule  under  special  survey,  and  has  poop, 
bridge,  and  top-gallant  forecastle.  She  has  ample  accom- 
modation in  steel  houses  on  the  bridge  deck  for  captain,  officers, 
and  eng-iueers :   the  crew  being  berthed  under  the  forecastle. 
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Vvrj  special  attention  lias  been  paid  to  the  loading  and  discharg- 
ing- gear,  and  a  complete  oiitiit  of  six  powerful  winches,  and 
jjinverful  steam  steering  gear  by  Messrs.  John  Lynn  and  Com- 
pany Limited,  of  Sunderland,  have  been  fitted;  steam  windlass 
by  Messrs.  Emerson,  Walker,  and  Tliompson  Bros.,  Gateshead. 
The  vessel  is  arranged  for  water  ballast  in  cellular  double  bottom 
and  after  peak  tank,  and  will  when  loaded  carry  fully  5,100 
tons  dead  weight  on  a  light  draught.  The  machinery  will  be 
supplied  by  Messrs.  Richardson,  Westgarth,  and  Company 
Limited,  Sunderland,  with  cylinders  24  in.,  40  in.,  64  in.,  by 
42  in.  stroke,  two  boilers  15  ft.  Sin.  by  10  ft.  6  in.,  1601b. 
pressure,  and  is  expected  to  attain  a  speed  of  9j  knots. 

Rossbank. — There  was  launched  on  February  20th,  fi^om 
the  yard  of  Messrs  Murdoch  and  Murray,  Port  Glasgow,  a  steel 
screw  coasting  .steamer  of  the  following  dimensions:  Length, 
180  ft.;  breadth,  27  It. ;  depth  moulded,  13  ft.  4  in.  The  vessel 
has  long  raised  quarter-deck,  short  bridge,  and  top-gallant 
forecastle.  Water  ballast  is  fitted  throughout,  and  there  are 
steam  steering  gear,  steam  windlass,  and  steam  capstan.  The 
decks  are  of  chequered  steel,  the  hatches  are  exceptionally 
large,  and  everything  possible  has  been  done  to  have  the  vessel 
up  to  date.  Compound  engines  of  large  power  will  be  supplied 
by  Messrs.  Muir  and  Houston,  Limited,  Kinning  Park.  The 
steamer  is  the  second  of  two  built  to  the  order  of  Messrs.  Murray, 
M'Nab,  and  Company,  Glasgow.    She  was  named  Rossbank. 

Mozart. — The  four-masted  barquentine  Mozart,  a  prettily 
n-odelled  vessel  of  3,300  tons  carrying  capacity,  built  to  the 
order  of  Messrs.  A.  C.  De  Freitas  and  Company,  Hamburg, 
was  launched  from  the  Greenock  yard  of  the  Grangemouth 
and  Greenock  Dockyard  Company  on  February  20th.  The 
principal  dimensions  of  the  vessel  are;  Length,  270  ft.; 
breadth,  40  ft.  6  in.;  and  depth,  25  ft.  6  in.  (moulded).  She  is 
furnished  with  the  latest  appliances  for  rapid  handling  of  cargo. 
Accommodation  is  set  apart  for  cadets,  and  there  are  also  rooms 
for  a  professor  and  teachers  and  a  schoolroom  for  the  teaching 
of  navigation  to  the  lads.  Tlie  Mozart,  as  in  the  case  of  her 
sister  ship,  the  Beethoven,  was  launched  with  masts  stepped. 


NAVAL  NOTES. 

The  Pelif  Va?-  states  that  the  submersible  Aigrette  has  just 
been  launched  at  Toulon,  but,  owing  to  a  small  leakage,  she  has 
been  put  in  dock  again.  She  is  of  the  improved  Narval  type. 
Her  length  is  108-24  ft. ;  beam,  9  84  ft. ;  draught,  5  24  ft.; 
displacement,  175  tons.  She  is  driven  by  steam  when  on  the 
surface,  and  by  electricity  fi'om  accumulators  when  submerged. 
Her  radius  of  action  is  twice  that  of  the  Sirene,  and  her  speed 
(presumably  on  the  surface)  is  12  knots.  She  carries  four  torpedo 
tubes,  and  her  complement  is  11  men.    Her  cost  is  ^£30,000. 

The  Medusa,  cruiser,  returned  to  Devonport  at  the  conclu- 
sion of  two  steam  trials  of  30  hours  each,  under  the  superin- 
tendence of  the  Admiralty  Boiler  Committee.  The  trials  were 
very  satisfactory.  These  will  in  all  probability  finish  the 
experiments  with  the  Medusa,  the  committee  having  obtained 
all  the  information  they  require. 


CORRESPONDENCE. 


Communications  intended  for  insertion  should  be  written  on  one  side 
of  the  paper  only  ;  and  if  accompanied  by  sketches,  these  should 
be  neatly  drawn,  and  forwarded  on  a  roll,  to  prevent  creasing. 
We  cannot  undertake  to  return  rejected  communications,  or  to  reply 
to  inquiries  by  letter.  In  all  cases  letters  must  be  accompanied 
with  the  name  and  address  of  the  writer. 

We  do  not  hold  ourselves  responsible  for  the  opinions  of  our  Conges- 
pondents. 

BOILER  TESTING. 

To  the  Editor  of  "  The  Practical  Engineer." 

Sir, — I  shall  feel  obliged  if  you  can  give  any  information  with, 
regard  to  the  testing  the  evaporative  duty  of  steam  boilers  by 
allowing  the  steam  generated  to  blow  off  at  atmospheric  p'essure. 
Does  this  give  identical  results  with  working  a  boiler  at  its  fnll 
working  pressure  ?  I  am  induced  to  ask  this  question,  as  I 
notice  the  report  of  a  test  conducted  on  these  lines  was  given  in 
your  issue  of  January  1st  last. — Yours,  etc.. 

Constant  Reader. 


THE  GOVERNMENT  STROKE. 

Tu  the  Editor  of  "  The  Practical  Engineer." 

Sir, — I  have  read  with  a  considerable  amount  of  interest  an 
article  in  your  valuable  paper  of  Friday,  March  4th,  entitled 
•'Expediting  the  Output;  the  Government  Stroke  Assailed." 
Might  T  be  fallowed  to  differ  with  the  author  of  that  article  with 


regard  to  his  inferred  meaning  of  the  term  "  Government  stroke  ?" 
Your  paper,  having  a  widespread  circulation,  will  lead  people 
(I  refer  to  that  class  of  peojilc  who  arc  compelled  to  form  their 
opinion  from  what  they  read)  to  believe  that  the  meaning  of  the 
term  is  lack  of  energy  on  the  jiart  of  the  Government  employe, 
or  in  plainer  words  extreme  laziness.  I  have  been  to 
private  firms,  and  also  have  been  to  the  dockyards,  and  seen  for 
myself,  and  can  say  unhesitatingly  that  for  indifference  in 
manner,  and  the  rate  at  which  they  do  their  work,  you  cannot 
beat  a  contracit  firm.  Of  course,  I  am  comparing  the  large  private 
firms  with  the  Royal  Dockyards.  I  might  also  add  that  there 
are  different  ways  of  doing  work;  it  can  be  scamped,  and  it  can 
be  doue  properly.  I  think  you  will  find  that  "  Government 
stroke"  is  the  name  given  to  the  second  m-ethod. — Yours,  etc.. 

One  -who  Kno-ws. 


QUERIES  AND  REPLIES. 


Communications  should  be  written  on  one  side  of  the  paper  only,  and  in 


1805.  Standard  Dimensions  of  Cast-iron  Bends,  Tees,  &c.— 

I  should  l:>e  greatly  obliged  if  some  of  your  readers  could  furnish 
me  with  the  standard  dimensions  of  cast-iron  bends  and  tees,  or  if 
there  is  a  book  that  can  be  purchased  publishing  the  same.— 
C.  E.  I. 

1806.  Heating  a  Factory. — Would  it  be  safe  to  heat  and  ventilate  a 
factory  by  blowing  air  through  large  tubes  heated  on  the  outside 
by  means  of  flue  gases  from  a  boiler,  or  is  it  likely  that  fire 
insurance  companies  would  object  to  this  method  ?  I  should  be 
glad  if  any  reader  could  tell  me  whether  this  system  has  ever  been 
adopted,  and  with  what  results  ? — G.  E.  J. 

1807.  Hydraulic  Accumulator.— I  should  be  pleased  if  any  reader 
would  give  me  the  following  information  :  1  have  a  hydraulic 
accumulator  with  2r^  in.  ram,  6  ft.  stroke,  to  work  at  a  pressure  of 
3,500  ft.  The  pump  has  four  1  in.  plungers,  and  supplies  pressure 
to  30  hydraulic  presses,  with  7  in.  and  10  in.  rams.  The  outlet 
and  inlet  to  the  accumulator  is  fin.  bore.  The  trouble  is  we 
cannot  keep  the  pressure  up.  I  should  like  to  know  the  best  way 
to  get  over  it  ?  I  have  another  spare  pump  the  same  size.  Could 
that  be  put  in  conjunction  with  the  other  one,  and  increase  the 
size  of  inlet  pipe  ? — Constant  Reader. 


TO  CORRESPONDENTS. 

J.  N.  H. — The  name  of  the  firm  you  require,  I  think,  is  Messrs.  W.  S. 
Laycock  Limited,  Victoria  Works,  Millhouse?,  Sheffield.  London 
offices  :  77a,  Queen  Victoria  Street,  E  C,  They  will  probably  be 
able  to  give  the  information  you  require. 


MISCELLANEA. 


Institution  of  Civil  Engineers. — At  the  ordinary  meeting, 
held  on  Februai-y  23rd  last,  the  following  three  papers  were 
read.  "  The  Construction  of  Railway  Wagons  in  Steel,"  by 
J.  D.  T'winberrow;  "The  Construction  of  Iron  and  Steel 
Railway  Wagons,"  by  A.  L.  Sliackleford;  and  "Iron  and  Steel 
Railway  Wagons  of  High  Capacity,"  by  J.  T.  Jepson. 

Patent  Litigation. — It  is  well  known  that  patent  litigation 
is  expensive  to  both  litigants,  whichever  may  be  successful. 
It  is  interesting,  however,  to  know  that  in  the  case  of  the  recent 
actions  re  steam  traps,  which  have  been  decided  in  the  High 
Courts,  the  result  has  been  a  flood  of  orders.  Messrs.  Geipel  and 
Lange  inform  us  that  they  have  found  it  necessary  to  extend 
their  arrangements  for  the  manufacture  of  the  Geipel  trajis  in 
consequence. 

Messrs.  Crosby  Lockw^ood  and  Son  announce  for  early 
publication  a  treatise  on  "  The  Oil  Fields  of  Russia  and  the 
Russian  Petroleum  Industry,"  by  Mr.  A.  Beeby  Thompson, 
A.M.I.M.E.  Mr.  Thompson,  as  chief  engineer  and  manager  for 
some  years  in  Russia  of  one  of  the  leading  English  companies, 
has  had  very  wide  and  exceptional  experience  in  the  exploration, 
exploitation,  and  management  of  oil-bearing  properties.  Besides 
dealing  with  these  subjects,  he  has  added  to  the  work  Notes 
on  the  Origin  of  Petroleum  in  Russia,  and  a  translation  of  the 
imperia.1  rules  and  regulations  concerning  oil  jjroperties.  The 
work  is  very  fully  illustrated  with  diagrams,  pliotographic 
plates,  and  maps. 


all  cases  he  accompanied  with  name  and  address.  Sketches  should 
be  neatly  drawn,  and,  if  large,  sent  on  a  roller,  so  as  to  avoid 
creasing.  This  column  is  intended  for  the  mutual  assistance  of 
engineers  in  their  daily  work.  As  far  as  toe  possibly  can,  we 
render  assistance,  but  we  cannot  undertake  to  work  out  elaborate 
arithmetical  calculations,  or  deal  with  matters  not  of  general 
interest.  Further,  we  cannot,  under  the  pretence  of  answering  a 
query,  be  made  the  medium  for  gratuitous  vuffing.  We  cannot 
undertake  to  reply  to  queries  by  post. 
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THE  DEMAND  FOR  SUPERHEATED  STEAM. 

That  siiperlieatiiig  steam  is  by  no  means  so  modern  a 
practice  as  many  advocates  would  suggest,  the  records  of 
the  Patent  Offices  of  England  and  America  clearly  prove. 
While  this,  however,  is  perfectly  true,  the  necessity  for 
superheating  when  steam  was  worked  at  lower  pressures 
than  is  now  considered  economical  was  not  so  urgent  or 
so  much  a  matter  of  advantage  as  at  the  present  time. 

It  is  not  surjarising,  therefore,  to  note  that  for  a  very 
considerable  period  after  the  initial  efforts  of  the  early 
inventors  and  engineers  the  practice  of  superheating  fell 
almost  into  disuse,  but  witli  the  increase  of  pressure,  and 
with  the  necessity  for  obtaining  the  fullest  advantage  from 
tlie  steam  mechanically,  there  has  now  arisen  a  demand 
that  has  caused  many  original  and  almost  ancient  proposals 
to  be  resuscitated. 

In  connection  with  this  revival  of  interest  in  the  subject 
it  would  repay  some  firms  to  make  themselves  acquainted 
somewhat  more  perfectly  than  they  appear  to  be  with  the 
original  proposals  made  by  those  who  lived  in  advance  of 
tlieir  day,  for  it  is  quite  clear  that  many  of  the  so-called 
modern  systems  which  are  claimed  to  be  the  subject  of 
strong  patents  liave  really  but  small  matters  of  detail  to 
which  any  claim  for  originality  can  be  made. 

The  adoption  of  superheated  steam  is  at  the  present 
time  being  carefully  considered  by  those  engineers  and 
manufacturers  who  have  to  devise  more  economical  means 
of  generating  their  power  in  face  of  that  which  is  probably 
abnormally  keen  competition.  That  the  competition  is 
being  felt  is  really  perhaps  an  advantage  to  engineering 
science  generally,  for  there  is  not  the  least  doubt  that  with 
the  necessity  for  revising  means  and  methods  arises  the 
desire  to  investigate  more  precisely  the  scientific  possi- 
bilities and  the  theoretical  advantages  that  can  be  turned 
to  account  towards  keeping  down  growing  expenses. 

It  has  been  shown,  not  by  one  test  but  by  many,  that 
ordinarily-constructed  superheaters  will  result  in  a  gain 
or  an  advantage  varying  from  10  to  40  per  cent  as  against 
the  old  and  wasteful  types  of  plant  to  which  the  super- 
heaters were  applied,  while  there  are  well-recorded 
instances  which  represent  a  return  of  35  to  50  per  cent  on 
the  capital  outlay  connected  with  the  introduction  of  the 
superheaters. 
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In  most  ordinarily-disposed  boilers  more  useful  heat 
passes  direct  to  tlie  chiumey  than  is  readily  apjireciated, 
and  in  the  locomotive  there  is  unquestionably,  in  connec- 
tion with  the  use  of  forced  draught,  a  loss  of  heat  ecjual  to 
about  30  per  cent  of  the  power  of  the  engine,  and,  in  fact, 
in  some  cases,  for  high-grade  climbing,  the  loss  has  been 
shown  to  be  as  great  as  the  power  of  the  engine. 

It  is  not  necessary  to  consider  the  arrogant  claims  made 
by  some  owners  of  patents  connected  with  their  super- 
heater systems,  seeing  that  they  have  no  valid  claim  what- 
ever to  the  manner  of  utilising  the  waste  gases  or  to  the 
method  of  dividing  such  into  that  which  may  be  termed 
thin  sheets,  but  they  must  be  confined  to  the  specific 
method  in  which  the  tubes  and  other  fittings  are  disposed, 
and  to  the  manner  in  which  the  entire  combination  is 
mounted  or  connected  to  the  boiler  jjlant. 

While,  however,  the  original  idea  of  dividing  up  hot 
gases  and  the  issuing  products  of  combustion  from  the 
furnace  so  as  to  further  heat  the  steam  prior  to  its  being 
employed  in  the  cylinder  is  old,  there  is,  of  course,  mani- 
festly an  advantage  in  utilising  the  experience  of  firms 
who  have  specialised  in  this  direction,  as  they  have 
probably  passed  through  the  experimental  period,  and 
have  reached  that  which  may  be  considered  the  most 
economical  and  practicable  way  of  utilising  the  appliances 
that  they  liave  devised. 

While  this  advice  is  naturally  more  directed  to  the  user 
of  steam  than  to  the  engineer,  it  should  not  be  taken  as 
being  a  deterrent  to  other  investigators  who  see  ways  and 
means  of  improving  upon  systems  which  possibly  have  only 
tine  points  of  patentability  associated  with  them. 


OUR  RAILWAYS  AND  ELECTRIC  TRACTION. 

The  attitude  of  our  great  railways  toward  the  question  of 
electrihcation  does  not  appear  to  have  undergone  any 
striking  change  during  the  past  six  months  or  so,  and  the 
electrical  engineer  who  has  eagerly  scrutinised  the  half- 
yearly  speeches,  as  we  ourselves  have  lately  done,  in  search 
of  important  statements  on  the  .subject,  has  met  with 
disappointment.  He  has  found  much  about  the  experi- 
ments which  are  being  made  with  automobile  trains,  and 
automobiles  as  feeders,  much  about  the  increase  of  muni- 
cij^al  rates  imposed  upon  railways,  something  about  the 
use  of  larger  trucks,  and  a  memorial  service  respecting  a 
decapod  loco.,  which  did  not  turn  out  to  be  all  that  was 
hoped  for.  But  of  electric  traction  there  has  been  little 
said  that  is  new ;  that  electricity  is  the  thing  for  the 
future,  and  that  it  would  be  reckless  to  incur  large  capital 
expenditure  upon  it  at  present,  is  practically  the  railway 
director's  view  just  now  as  far  as  we  cau  understand  what 
has  been  said. 

This  being  so,  we  are  afraid  that  I'ailway  engineers  and 
other  othcials  would  not  be  likely  to  be  led  far  out  of  their 
present  course  by  the  paper  which  canie  before  the  Institu- 
tion of  Electrical  Engineers  in  London,  on  March  10th, 
in  which  a  pretty  estimate  Ava^  worked  out  to  show  what 
wonderful  econoanies,  and  so  on,  would  follow  if  all  of  our 
railways  would  put  their  heads  together  and  proceed  with 
electrification  upon  a  uniform  plan  and  at  one  and  the  same 


time,  so  that  the  whole  kingdom  were  to  become  electrified. 
Rather  do  we  incline  to  the  belief  that  railway  men  will 
be  more  convinced  of  the  importance  of  electrification  by 
digesting  thoroughly  the  few  very  eloquent  figures  which 
Mr.  Kirker  gave  at  Manchester  (Institution  of  Electrical 
Engineers)  regarding  the  results  which  have  followed  the 
supersession  of  steam  locomotion  in  the  Mersey  tunnels, 
where,  all  know,  ventilation  was,  not  long  since,  so  bad, 
and  of  which  the  working  expenses  were  as  high  as  90  per 
cent  of  the  receipts.  The  ventilation  and  economic 
improvements  are  very  j)lainly  set  forth  in  the  few  figures 
given  respecting  the  past  ten  months  of  electrical  working. 

Another  matter  -wliich  would  likewise  be  more  likely  to 
appeal  to  the  railway  mind  is  the  completion  of  the 
Ijiverpool — Southport  electric  section  of  the  Lancashire 
and  Yorkshire  Railway.  Technical  pressmen  paid  a  visit 
to  the  system  last  Saturday,  and  it  is  only  a  matter  of 
daj's  now,  we  believe,  for  electrical  running  to  be  regularly 
introduced.  It  is  such  works  as  this  and  the  North-Eastern 
electrification  exiieriments  which  will  lead  the  railway 
engineer ;  elaborate  estimates  of  what  all  would  save  if  all 
did  a  thing  which  they  are  certain  not  to  do,  however 
accurately  and  minutely  they  may  be  worked  out,  and 
however  startling  may  be  the  economies  and  benefits 
indicated,  are  useful  only  for  the  purpose  of  creating  a 
discussion  among  those  who  have  really  veiy  little  voice 
in  settling  railway  policy. 


NOTES  ON  NEWS. 


A  Floating  Coal  Depot. — There  will  shortly  be  delivered 
at  the  Portsmouth  Dockyard  the  first  of  a  new  type  of 
floating  coal  depot.  This  vessel  is  about  the  length  and 
breadth  of  a  battleship,  424  ft.  by  67  ft.  9  in.,  and,  loaded, 
her  displacement  will  be  about  the  same,  as  there  is 
storage  accounnodation  for  12,000  tons  of  coal.  The  hull, 
which  was  built  by  Messrs.  Swan  and  Hunter  on  the  Tyne, 
is  divided  transversely  by  six  bulkheads,  the  bow  compart- 
ment being  devoted  to  the  accommodation  of  the  crew  and 
ordinary  stoi'es.  while  the  aft  compartment  holds  the  boilers 
made  by  the  Wallsend  Co'mpany,  the  electric  generating 
plant  by  Messrs.  Clark  and  Stansfield,  and  the  ventilating 
appliances  by  Messrs.  Median,  of  Glasgow.  The  central 
part  of  the  hull  is  arranged  into  ten  holds  for  the  storage 
of  coal,  there  being  longitudinal  as  well  as  transverse  bulk- 
1  heads.  Down  the  centre  there  is  a  passage-way  9  ft.  wide 
'  (between  the  longitudinal  bulkheads),  to  facilitate  the  flow 
;  of  coal  from  the  holds  into  movable  chutes,  and  thence  into 
bags.  There  are  opening  on  to  this  passage  some  240 
trap  doors,  arranged  at  various  points  in  the  hopper 
bottonis  of  the  holds,  and  iov  affixing  to  these  doors  there 
are  80  movable  chutes.  The  coal  thus  jjasses  into  bags 
without  any  shovelling,  its  flow  being  regulated  by  means 
of  grates  worked  by  hand  levers.  Trolleys  maj'  be  needed 
in  the  passage-wa}^,  but  the  bags  will  be  raised  from  the 
chutes  by  one  of  the  several  Temperley  transporters.  Three 
transporters  are  carried  on  each  of  four  towers  which  travel 
along  the  deck,  and  their  great  arms  will  lift  the  bags  from 
the  jiassage-way  and  deposit  them  at  any  jxiint  up  to  20  ft. 
beyond  the  side  of  the  floating  coal  depot  and  33  ft.  above 
water  level.  All  the  gear  is  electrically  worked,  and  it  is 
expected  that  the  rate-  of  transferring  coal  from  such  a 
depot  into  a  warship  will  be  500  tons  per  iiour,  so  that 
with  one  such  vessel  on  each  side  of  a  warship  2,500  tons 
would  be  taken  on  board  in  two  and  a  half  hours.  That 
is  the  greatest  coal-carrying  capacity  of  any  of  our  warships. 
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The  Progress  of  Railway  Electrification. — Consider- 
able progress  has  been  made  with  the  two  sections  of  steami 
railways  which  are  being  converted  for  electric  traction. 
Trial  trips  have  been  run  over  both  systems,  but  it  is  not 
yet  detinitely  known  which  will  be  opened  for  regular 
traffic  the  first.  On  the  Lancashire  and  Yorkshire  hourly 
express  trains  are  to  be  run  between  Liverpool  and  South- 
port,  a  distance  of  nearly  20  miles,  without  intermediate 
stop ;  and  this  will  be  by  far  the  longest  "  break  "  yet 
attempted  by  an  electric  train  in  this  country.  Moreover, 
a  speed  of  about  40  miles  an  hour  is  to  be  made  by  these 
expresses  (the  whole  journey  being  covered  in  30  minutes), 
which  is  much  above  the  rate  with  which  the  Central 
London,  Liverpool  Overhead,  and  other  electric  lines  have 
made  the  public  familiar.  A  trip  over  the  electrified  section 
of  the  Lancashire  and  Yorkshire,  on  the  12th  inst.,  included 
a  non-stop  run  from  Liverpool  to  Southport,  and  a  return 
journey  with  two  intermediate  stops — the  first  at  Birkdale 
sub-station  and  the  other  at  the  central  power  house  near 
Formby.  The  through  run,  though  marred  by  a  signal 
check,  was  performed  in  tlie  schedule  time  of  -30  minutes, 
a  speed  aijproaching  60  miles  an  hour  being  attained  over 
a  short  section  of  the  route.  The  quick  acceleration  at 
starting  was  very  miarked.  The  train  conveying  the  party 
consisted  of  four  cars  of  the  open-corridor  type,  two  fii'st- 
class  and  two  third-class,  this  being  the  standard  train  for 
the  new  service.  The  third-class  cars,  which  are  at  either 
end,  carry  the  motors ;  and  the  train  is  so  arranged  that 
it  can  be  driven  from  either  of  these  motor  cars.  This  is 
a  great  advantage  at  terminal  stations,  as  it  obviates  the 
shunting  of  locomotives.  In  fact,  the  capacity  of  a  terminus 
is  practically  doubled  by  the  use  of  electric  trains  of  this 
type  in  place  of  steam  locomotives.  The  cars  are  of  the 
saloon  type,  with  end  doors  and  vestibuled  connections. 
A  special  electric  baggage  car  has  been  designed,  which  will 
run  up  and  down  the  line  throughout  the  day  collecting 
luggage  and  parcels.  It  is  hoped  that  with  a  little 
co-operation  on  the  part  of  the  public  this  special  baggage 
car  will  become  an  important  auxiliary  to  the  passenger 
service,  and  show  the  way  to  a  better  system  of  dealing 
with  passengers'  luggage  and  parcels  on  English  railway's 
generally.  The  work  of  electrifying  the  Liverpool  and 
Southport  section  of  the  Lancashire  and  Yorkshire  Railway 
has  been  carried  out  in  a  remarkably  short  space  of  time, 
considering  the  magnitude  of  the  change.  Twelve  months 
ago  the  work  of  construction  had  not  been  begun ;  yet  by 
the  1st  of  tlie  present  month  a  contract  comprising  47 
miles  of  single  track,  a  transmission  plant  of  12,000  liorse 
power,  and  a  complete  new  train  equipment  had  been 
practically  finished.  Saice  that  date  experimental  trains 
have  been  running  almost  daily;  and  it  is  hoped  that  by 
22nd  inst.  a  portion  of  the  new  service  may  be  opened  to 
the  public,  the  complete  transformation  taking  place  early 
in  April. 
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SCREW  FANS. 

By  Charles  H.  Innes.,  M.A. 

{Concluded  from  page  200.) 

33.  Bateau  Screw  Fans. — The  propeller  type  of  fan  is 
certainly  that  best  suited  for  delivering  a  large  amonnt  of 
air  at  on  exceedinLdy  small  pressure  ;  but  where  a  large 
amount  is  required,  while  there  is  some  pressuie  to  contend 
with,  a  modification  of  the  propeller  fan,  in  which  only  the 
outer  portions  of  the  blades  {i.e.,  the  part  where  c  is  great) 
are  used,  seems  to  us  to  be  preferal)le  ;  of  this  we  have 
abundant  proof  in  the  experiments  made  by  Mr.  Walker 
with  a  central  disc  fitted  to  his  fan.  And  if,  in  addition,  the 
fan  casing  is  so  constructed  that  the  tangential  component 
of  the  air  as  it  leaves  the  fan — namely,  iv — is  afterwards 
reduced,  we  have  every  reason  to  expect  an  increase  of 
efficiency,  if  this  casing  does  not  increase  tlie  friction  to  sucii 
an  extent  that  it  does  more  harm  than  good.  We  cannot 
get  rid  of  iv  at  discharge  from  the  fan,  because  at  any  point 

 is  the  work  per  pound,  and  if  H  is  not  zero,  w  cannot  be, 

9 

unless  at  inflow  we  give  the  air  moment  of  momentum  before 
it  enters  the  wheel,  and  then  in  the  wheel  destroy  this 
altogether,  so  that  the  air  issues  with  axial  velocity.  The 
fan  shown  in  figs.  128,  129,  130,  does  this.  In  the  lower 
■part  of  fig.  1 29  is  shown  a  cylindrical  section  through  the 
guide  and  wheel  blades  of  a  liateau  screw  fan.  The  direction 
of  the  air's  motion  is  shown  by  the  arrows.  The  guide 
vanes  are  m,  m  and  the  wheel  vanes  a,  h.  The  motion  of  the 
wheel  i^  upwards,  and  the  wheel  vanes  are  so  designed  that 
inflow  takes  place  at  the  normal  orifice  without  sliock,  and 


Fio.  12S. 

the  air  is  discharged  axially  without  any  whirling  motion  at 
all.  The  sectional  elevation  of  fig.  129  needs  no  comment, 
except  that  the  chamber  D  has  its  inner  side  partly  conical 
in  order  to  reduce  the  velocity  of  the  air  by  increasing  the 
section  of  discharge.  The  wheel,  fig.  128,  has  its  vanes 
formed  of  steel  plate  fixed  to  the  rim  of  a  slightly  conical 
wheel  of  cast  ii'on  or  bronze,  by  means  of  angle  irons  in  large 
sizes,  or  by  embedding  them  into  the  rim  in  smaller  sizes. 
A  general  view  is  seen  in  fig.  130.  An  alternative  method 
is  shown  in  figs.  131,  132.  The  spiral  admission  chamber 
gives  the  entering  air  velocity  in  the  opposite  direction  to 
that  of  rotation,  and  after  leaving  the  fan  with  a  velocity 
wholly  axial,  the  air  is  discharged  through  a  passage  whose 
section  is  increased  by  making  its  inner  surface  the  frustrum  of 
a  cone.  A  third  method  is  sliown  in  fig.  133  ;  here  the  air  tnters 
parallel  to  the  axis,  and  the  vanes  at  inflow  are  so  inclined 
as  ti)  receive  it  without  shock.  The  change  of  the  momeut 
of  momentum  is  effected  by  giving  the  air  forward  tangential 


motion  at  discharge,  and  a  volute  is  provided  to  reduce  this 
and  convert  its  kinetic  into  pressure  energy.  A  modification 
of  the  third  method  is  shown  in  fig.  134.  Here  the  air 
enters  from  the  left, ;  there  are  no  guide  vanes,  so  that  the 


6 

D 

C 

Fig.  129. 

air  must  be  discharged  in  a  forward  direction  from  the  fan. 
It  then  enters  a  diftuser  whose  inner  surface  is  cylindric, 
but  whose  outer  is  a  frustrum  of  a  cone,  and  these  two  are 
connected  by  vanes  which  change  the  forward  motion  of  the 
air  to  an  axial  direction,  so  that  the  greater  part  of  its  kinetic 
energy  is  converted  to  pressure,  A  test  of  a  ventilator  of 
this  type  is  given  in  the  table  below.  This  fan  was  after- 
wards fitted  in  the  French  warship  Jena.  The  test  was 
made  in  the  workshop,  the  air  being  discharged  from  the  fan, 
whose  diameter  was  4-69  ft.,  into  a  long  tube  5-57  ft. 
diameter,  partially  closed  at  the  further  end  by  a  steel  plate, 
in  which  there  was  a  square  orifice  whose  area  was  varied, 
the  discharge  being  calculated  fx'om  the  pressure  in  the  tube, 
an  I  I  he  section  of  the  orifice,  a  coefficient  of  contraction 


Fio.  130. 


varying  between  ■6.5  and  '70  being  used  according  to  the 
section  of  the  orifice  ;  the  formula  for  calculating  the  discharge 
per  second  in  cubic  metres  being — 


CI  =  c  K  J  2g  a. 


=  c  A 


/2x9-81xAx  density  of  water 
1000  X  density  of  air 
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where  Q  =  cubic  metres  of  air  per  secoud, 

A  =  area  of  section  in  square  metres, 
c  =  coefficient  of  contraction, 
H  —  pressure  of  air  in  metres  of  air, 
(/  =  9'81  in  metric  units, 
h  =  water  gauge  in  millimetres. 

Test  of  an  Axial  or  Screw  Fan  of  the  Type  shown  in 
Fig.  134,  of  4-69  ft.  Extreme  Diameter  of  Vanes. 


Xo.  of  revolutions  per  minute. . 

52(j 

545 

535 

532 

552^ 

566 

556 

564 

573 

1-84 

1-61 

1^53 

1-53 

1^53 

1^53 

1^34 

1-29 

r22 

Ivilowatts  of  motor   

10-r 

9-9 

9-65 

9-85 

10^1 

10^0 

9^5 

9-6 

9-9 

Foot-pounds  of  work  by 

fan 

0 

U56 

ITO.'i 

2390 

3030 

3170 

31  SO 

3180 

3401 

Discliarge  in  cubic  feet 

per 

0 

137 

215 

290 

3S6 

3913 

452 

474 

554 

Mechanical  efficiency  of 

fan 

and  motor   

0 

•16 

■24 

•32 

•41 

•4! 

•4'. 

■15 

•47* 

•26 

•21 

•205 

•21 

•19 

•19 

•18 

■155 

•14 

0 

•185 

•30 

■42 

•52 

•53 

•61 

■62 

•71* 

*  It  should  be  noted  that  maximum  volumetric  and  mechanical  efficiencies 
occur  at  the  same  orifice. 

34.  Tht  Theori)  of  Rateaa  Screw  Fans.— We  shall  first 
consider  the  type  shown  in  figs.  128,  129,  and  130. 
Referring  to  the  sectional  view  of  guide  and  wheel  vanes, 
fig.  129,  let  a  be  the  angle  iiv\de  by  the  guide  vanes  »m  at  the 
mean  radius  of  the  wheel,  with  a  plane  perpendicular  to  the 
axis,  6  4>  the  angles  made  with  such  a  plane  by  the  wheel 
vanes  at  inflow  and  outflow.  Let  Cj  be  the  speed  of  tlie 
wheel  at  the  mean  radius  and  u.,  the  axial  compouent  of  the 
air  at  discharge  from  the  guide  wheel.  Then,  if  the  air 
enters  the  moving  wheel  without  shock, 

cot  6'  =  —  +  cot  a, 

U.2 

and  we  leave  it  to  the  reader  to  construct  for  himself  the 
parallelogram  of  velocities.    Again,  at  outflow,  which  is  axial, 


Fig.  131. 


if  Ml  is  the  axial  component  of  discharge,  which  in  fig.  129 
is  greater  than  u^,  then 

c,  =       cot  </). 
The  work  done  per  pound  of  air  by  the  wheel  is 

Cj  vj^  _  Ci  ^l.2  cot 
!/  9 


Hence,  when  working  at  the  speed  at  which  shock  at  inflow 
is  avoided,  the  general  eqiiation  of  the  fan  is 


_  Ci  Ui  cot  a 


-       (1  +  F)  -  Fi  ^''-cosec'a 


-'J 


'9 


F.,  l<2^  .,  ^         F.,  Ml"  .,  , 

-  r — f  cosec  V  -  cosec"  </j, 

•^9  ^9 

where  is  the  velocity  of  discharge  from  the  fan  casing  to 
the  left  of  D,  and  the  last  two  terms  ai-e  introduced  to 
represent  more  accurately  than  one  the  frictioiial  loss  in  the 
wheel. 


Fio.  Vi-l. 

Let  6i,  6.,,  63  be  the  breadtlis  of  the  wheel  at  outflow  and 
inflow,  and  of  the  casing  to  the  left  of  D,  and  let  )\  be  the 
mean  radius  of  the  wheel ;  then,  if  Q  -  cubic  feet  per 
second, 

Q  =  2  T7  l\h^u^  =  2  77"  ?•]  b„  M.,  =  2  -  r,  63  Mj. 
Neglecting  the  thicknesses  of  the  vanes, 

Q 


2  (/  H  =  2  fi  cot  a 


F, 


2  TT  r,  6., 


4  TT^  b, 


4  TT-  r,^  b,- 


Q-  cosec"  0 

^    4  TT-  J'l"  b.f 


_  p  Q'  cosec"  4> 
^   4  TT-  Ti"  by- ' 

or  it  may  be  put  in  the  form — 

2  Ci?<i  6,  cot  a 


2  .7  H  = 


b. 


(1  +  F) 


"V^*-  (Fi  cosec-  a  +  F.,  cosec-  6) 


-  Fj  Ui"  cosec'-  </). 
Substituting  in  this,  cot  0  =  —  and 


.,  /I  c,"  b.r 

cosec-  u  =  cosec-  «  +    — + 


2  —  .  — -  cot  u, 


we  obtain  an  equation  between  H,  c,,  «„  6„  b..,  63,  and  a. 

2  ^  H  =  2  c, .  Ml .     .  cot  u  (1  -  F.,)  -  (.'i-  (F..  +  F,) 
0, 

,  .,    .,  /I  -f  F      (Fi  +  F,)  co<ec'-<i  F3\ 

-^'""'y-TT^  — V — 

But  in  designing  this  type  of  fan  it  is  best  to  commence 
by  making  certain  assumptions.  AVe  can  safely  assume  that 
the  mechanical  efficiency  of  the  fan  alone  is  about  60  per 
cent,  and  as  this  type  of  fixn  is  intended  to  give  a  high 
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volumetric  efficiency,  we  should  take  this  as  75  per  cent;   \  ,  .i,  .  ;  r 

^^^^^  *"  ^  '  I  iSow,  we  sliali  suppose  that  i-o  =  - 


3 


where 


V  =  volumetric  efficiency 


Fig.  133. 

t'u  =  peripheral  speed, 

=  greatest  wheel  diameter, 
2  tr     62  Mj 


V  = 


1-317«<., 


w., 


3  Mo6  X  l-36c 


1-317 

C,  If  .J 
cot  a  = 


=  -009  f,  if  V  =  -75, 


Cj       cot  u 

1-317^H      2-195  M 


and  if 


and 


•G  c,^  V  V 
V  =  -75 
cot  a  =  2-93  M 

h.,  Wo  7  T  , 

«i  =        =    «2  let  us  say, 
=  -665  Ci 
cot  0  =  ^  =  1-5 

<?>  =  33  deg.  -  4  1  iniu., 


independent  of  the  mauometric  efficiency,  and  dependent 
only  on  V,  i-j,  61,  and  b.,.  Again, 

cot  6*  =  ^  +  cota  =  1-7G  +  2-93  M. 

The  following  is  a  list  of  values  of  a  and  0  for  various 
values  of  M,  calculated  from  the  above  equations  : — 


M  per  cent  =  10 

a  =    73M0' 

6  =    25°  58' 


20 

5y°  38' 
23°  5' 


40 

40°  29' 
18°  50' 


00 
29°  38' 
15°  52' 


In  the  next  type  of  fan  with  spiral  inflow  passage  but  no 
guide  vanes,  the  manometric  efficiency  will  increase  the 
greater  the  velocity  of  air  in  this  passage,  which  is  also  iv.^, 
the  tangential  component  of  the  velocity  of  inflow.  Let  a  be 
the  section  of  this  passage,  and  Q  the  discharge  in  cubic  feet 
per  second ;  then 


Fig.  134. 
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cot  d  = 


Q 


and  Ci  =  ?«,  cot  0, 


Then  we  may  proceed  as  follows  : — 

a  H  9  H 

1]  =  - — ;  w.,  —  - — . 

C,  Wo       '       Cj  >/ 

1=  =   =  say, 

so  that  if  )/  and  M  are  assumed,  Cj  and  iv^  are  known  in 
terms  of  H  ; 

cot  d  = 

•569  Ci 

and  is  now  known,  and      =  '665     as  before,  assuming 

— ,  — ,  and  V, 
as  in  tlie  previous  case.  Then 

cot  0  =  fil  -  1-5,  and  0  =  33°  41'  as  before. 

Ml 

We  need  not  deal  with  the  type  of  fan  in  fig.  133,  as  its 
theory  is  precisely  the  same  as  that  of  the  radial-flow  fan 
with  volute. 

In  designing  the  type,  fig.  134,  we  shall  suppose  the 
volumetric  efficiency  75  per  cent  as  before,  and  that 


then 


V 

_      2   77  I 

Ci  (ri  + 

2^ 

u.. 

=  -566  V  = 

=  -425, 

Ci 

_  62   n.,  _ 

•777,- 

6,  ■  c. 

fil  being,  of  course,  the  velocity  at  the  mean  radius  ; 
cot  0  at  inflow 


-  2-35 


e  =  23"  3'. 

If  0  is  the  angle  made  by  the  mean  direction  of  motion  of 
the  air  relative  to  the  wheel  at  outflow,  then 


cot  0 


t'l  -  Ml  cot  <P 

c 


=  1-286  (1  - 


Assuming' 


=  1-66  M  : 


.-.  cot  </)  =  1-286  (1  -  1-66  M). 

In  the  ditfuser  the  guide  vanes  must  not  suddenly  alter 
the  direction  of  motion  of  the  air,  which  has  an  axial  com- 
ponent «i  and  a  tangential  u\  if  these  vanes  receive  it 
immediately  after  it  leaves  the  wheel ;  if  a  is  the  angle  they 
make  with  the  plane  of  revolution. 


tan  a 


L  =  "777  _ 

Wi 

•466 


M 


The  following  is  a  list  of  values  of  ^  and  a  for  various 
values  of  M  : — 


M  per  cent  =  10 

<t>  =   43°  4' 

a  =   7T"  52' 


20 
49"  21' 
06'  40' 


30 
57*  8' 
57'  15' 


40 

66°  38' 
49'  21' 


60  80 
68'  51'       86'  7' 
37   49'  30° 


STYRIAN  STEEL.* 


On  Saturday,  the  5th  inst.,  at  the  Grand  Hotel,  Mr.  R.  B. 
Hodgson,  A.M.I.M.E.,  read  a  paper  on  "  Styrian  Steel."  The 
paper  first  considered  the  various  steps  that  had  been  made 
during  the  many  stages  in  the  development  of  steel  manufacture, 
pointing  out  that  practical  mechanical  engineers  should  be 
grateful  to  metallurgists  and  scientists,  who,  by  their  assiduous 
investigations,  had  given  an  immense  store  of  information  to 
the  world  concerning  the  physics  and  chemistry  of  iron  and 
steel.  The  history  of  iron  brought  forth  some  interesting 
facts  dating  back  to  2,000  B.C.,  when  iron  was  known  to  have 
been  used  in  Egypt.  The  Eoman  invasion  of  Britain  occurred 
in  55  B.C.,  and  they  came  armed  with  steel  swords,  spears, 
scythes,  and  hooks  of  iron,  and  were  met  on  Britain's  shores 
by  the  "  Celts,"  who  were  also  provided  with  similar  warlike 
weapons.  The  old  boundary  walls  of  Cardiff  Castle,  11  ft.  thick, 
and  30  ft.  to  40  ft.  high,  were  proved  to  have  been  built  upon  a 
heap  of  iron  cinders.  The  lecturer  then  proceeded  to  trace  the 
history  of  Styrian  steel,  showing  the  interesting  link  connecting 
the  extensive  works  of  Bohler  Brothers,  at  Styria,  with  the 
remote  past.  The  ore-mountain  Erzberg,  situated  between 
the  villages  of  Eisenrz  and  Vordenberg,  had  been  surface 
mined  for  nearly  3,000  years.  The  conquering  Roman  legions 
had  produced  their  famous  "  Noric  iron  "  from  the  spathic  ore, 
quarried  from  the  Erzberg;  this  iron  ore  being  acknowledged 
by  metallurgical  experts  to  be  of  special  purity,  the  phosphorus 
sulphur  and  copper  being  exceedingly  low,  whilst  the  manganese 
is  relatively  high.  Tlie  immense  pine-wood  forests,  covering 
60  per  cent  of  the  total  area  of  Styria,  enabled  the  Styrians 
to  smelt  their  pure  spathic  iron  ores  entirely  with  charcoal 
fuel,  producing  a  white  cast  iron.  The  subsequent  treatment 
which  the  cast  iron  received  in  the  old  Styrian  open  hearth 
resulted  in  the  production  of  a  refined  steel,  in  which  the 
impurities  do  not  exceed  I'OS  per  cent.  Thus  the  excellent 
properties  of  Styrian  steel,  especially  the  readiness  with  which 
even  some  of  the  high  carbon  varieties  can  be  safely  welded, 
could  be  accounted  for  by  the  remarkable  low  percentage  of 
impurities.  The  lecture  was  illustrated  by  a  fine  collection  of 
lantern  views,  giving  a  clear  conception  of  the  work  carried 
on  in  Styria:  A,  iron  ore  quarried  from  the  Mountain  Erzberg; 
B,  melting  the  pig  in  the  blast  furnaces  at  Vordenberg;  C, 
refining  the  raw  material  at  numerous  charcoal  steel  refineries; 
D,  casting  the  steel  at  Kapfenberg;  E,  tilt  hammering  and 
rolling  to  different  sections  at  their  various  branch  works  in 
Europe,  the  chief  of  which  are  now  at  Ratibon  works,  Silesia, 
and  the  Styrian  steel  works,  Sheffield,  the  finished  steel  being 
despatched  to  all  parts  of  the  world.  The  lecture  was  followed 
by  an  interesting  discussion. 


NOTICES    OF    MEETINGS,  Ac. 


Institution  of  Electrical  Engineers. — Great  George  Street,  March 
-24th,  ordinary  meeting.  Newcastle-on-Tyne  section :  March  21st, 
ordinary  meeting.  Manchester  section  :  March  23rd,  visit  to  Mersey 
Railway  and  meeting  at  Royal  Institution,  Liverpool  ;  paper  by  Mr. 
J.  L.  Hunt,  "Notes  on  the  Design  of  Electrical  Machinery."  Glasgow 
section  :  March  19th,  smoking  concert  at  Grand  Hotel. 

Manchkster  Association  op  Engineers. — March  2tith,  paper  by  Mr. 
Longbottom,  "  The  Adaptability  of  Electrical  Driving." 

Glasgow  Technical  College  Scientific  Society. — March  19th, 
paper  by  Mr.  A.  J.  Lawson,  "The  Diesel  Engine  for  Marine  Purposes." 

Bradford  Engineering  Society. — March  24th,  annual  meetiug. 
Election  of  officers,  etc. 

North-East  Coast  Institution  of  Engineers  and  Shipbuilders.— 
Newcastle-on-Tyne  :  March  25th,  ordinary  general  meetiug.  Graduates' 
section  :  March  19th,  paper  Ijy  Mr.  Donaldson,  at  Sunderland. 

Institution  of  Mechanical  Engineers. — March  18th,  paper  by  M. 
Edouard  Sauvage,  "  Compound  Locomotives  in  France." 

Junior  Institution  op  Engineers. — March  19th,  conversazione  at 
7  p.m.,  at  Westminster  Palace  Hotel. 

«  Abstract  of  paper  read  before  the  Birmiugham  Association  of  Mechanical 
Engineers. 
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A  NEW  PROCESS  FOR  WELDING  ALUMINIUM. 


The  Cowper-Coles  process  for  welding  aluuiiiiiuni  requires 
no  flux,  and  does  not  necessitate  the  hammering  of  the 
joint  wlien  in  the  semi-fluid  state.  The  jjrocess  is  especially 
suitable  for  wire  rods  and  tubes  and  other  drawn  or  rolled 
sections,  and  consists  in  placing  the  parts  to  be  welded, 
after  being  faced  off  square,  in  a'  machine  (fig.  1)  fitted 
with  clamping  screws,  which  are  capable  of  moving 
horizontally  on  guides;  the  niovement  of  the  clamping 
screws  is  controlled  by  the  levers  D.  The  aluminium  to 
be  welded  is  heated  by  means  of  an  ordinary  benzine  lamp. 
As  soon  as  the  rods  have  arrived  at  the  necessary  tempera- 


An  oxygen-liydrogen  flame  or  ordinary  gas,  with  or  without 
air,  is  substituted  for  the  benzine  lamp.  The  process  is  a 
simple  one,  and  can  be  worked  by  any  unskilled  workman. 

Fig.  3  clearly  siiows  the  molten  aluminium  supported 
by  a  pipe  or  case  of  aluminium  oxide,  the  case  having 
been  pricked  with  a  steel  j)oint  to  allow  some  of  the  molten 
metal  to  flow  out. 

The  following  table  gives  the  result  of  tests  for  tensile 
strength  on  twelve  consecutive  welds  (not  picked  specimens) 
made  hj  the  process  just  described.  The  fractures  occurred 
at  a  considerable  distance  from  tlie  weld,  sliowing  tliat  the 
metal  has  not  deteriorated  in  the  weld.  In  tlie  twelve 
tests  referred  to,  not  one  specimen  l)roke  tlirough  tlie 
welded  portion. 


Fio.  1. 

COWPERCOLES  MACHIIJE 

ture  slight  pressure  is  applied  to  the  levers  D,  which' 
causes  the  aluminium  rods  to  unite,  and  a  ring  of-  metal 
is  squeezed  out,  as  shown  in  fig.  2.  This  ring  is  largely 
composed  of  aluminium  oxide,  and  acts  as  an  insulating 
and  sujjporting  collar,  the  molten  metal  being  retained 
within  this  collar.  The  weld  is  then  instantaneously 
quenched  by  turning  a  handle  attaclied  to  the  screen  A, 


FOR    WELDING  ALUMINIUM. 


Fki. 


which  allows  water,  under  pressure,  to  be  projected  on  to 
the  joint  from  the  reservoir  F.  The  same  handle  which 
turns  the  water  on  places  the  screen  A  in  front  of  the 
heating  flauue  ;  the  water  pressure  is  maintained  by  air 
supplied  by  the  hand  pump  E.  The  rod  is  finally  removed 
from  the  machine  and  the  collar  filed  off,  when  it  will  be 
found  that  the  joint  is  as  strong  as  the  rest  of  the  metal. 


Reduction  of 
area  at  fracture. 

!  Extension 
1        on  4  in. 

On  &rigiii-il  ari.a. 

Uimensi 

Area 

0  g 

W.2 

Elastic  limit 
(yield  point; 
per  sq.  inch. 

Maximum 
stres.-j 
pjr  sq.  inch 

Remarks 

Diam. 
In. 

Square 
inches. 

Per 
cent. 

Per 
cent. 

Per 
cent. 

Lbs 

Tons. 

Lbi. 

Tons 

0  249 
0'2i8 

0-0487 
0-0483 

7-4 

7  4 

S-0 
13-0 

11491 

SS03 

5-13 
3-93 

20249 
22265 

9-04 
9-94 

Broke  outsidu 
datum  points. 
Ditto 

0  254 

0  0507 

7-5 

8  0 

11043 

4-93 

19868 

8-87 

Ditto 

0-252 

0  ■04119 

7-4 

11-7 

14358 

6-41 

16150 

7-21 

Ditto 

0-252 

0-0499 

7-7 

130 

21996 

9-82 

21996 

9-82 

Ditto 

0-250 

0-0491 

7-6 

9  0 

14134 

6-31 

19622 

S-76 

Ditto 

0-2',0 

0  0)91 

7-7 

9-0 

14134 

6-31 

14134 

6-31 

Ditto 

0-2)4 

0-05117 

7-9 

Il-O 

150.30 

0-71 

24304 

10  85 

Ditto 

0  2.jl 

0-0195 

7-S 

7-8 

14940 

e-67 

20  561 

9-09 

Ditto 

0  2i3 

0-0503 

7-7 

14-0 

10235 

4-57 

19152 

8-55 

Ditto 

0-250 

0-0491 

7-7 

9-0 

1-2320 

5-50 

20070 

S-96 

Ditto 

0-247 

0-0479 

7-7 

9  0 

8422 

3  76 

18704 

8-35 

Ditto 
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THE  MODERN  RAILWAY  WAGON  AND  THE 
DETAILS  OF  ITS  DESIGN. 

By  (Ieorhe  Willans. 

{Continued  from  j)"'J^  l-^'^  ) 

Another  design  for  ?ide  knees  or  stanchions  is  as  fig.  12, 
wliere  a  square  shaped  steel  bracket  is  riveted  to  the  sole- 


^  3x    7'  or  C  Stanchion 


^h' bolts 
or  rivets. 


Fio.  12. 


Noffot^/ceea 

-    8'  6"  


3  Long  '-botrom t)lar)li (oah) 


J  *  .'6 

C  stanchion 


'/■i' rivets 
or  bolts. 


bar,  and  to  which  the  side  knee  is  bolted  or  riveted  as 
shown.    The  side  knees  may  be  either  of  T  or  C  section, 


Where  it  is  desired  to  obtain  the  maximum  possible 
width  in  the  wagon  a  design  such  as  fig.  13  may  be 
employed.  Here  a  triangular-shaped  bracket  is  riveted  to 
the  solebar,  and  the  side  knee  is  bent  and  fastened  as  shown ; 
but  the  steel  crib  rail  used  in  the  former  design  is  dispensed 
with,  in  favour  of  a  longitudinal  bottom  plank  of  oak 
resting  on  the  knee  brackets  and  part  on  the  sole  bar. 
Where  the  distance  between  any  two  side  knees  is  too  great 
for  the  crib-bottom  plank  to  carry  the  load,  additional 
triangular  brackets  are  inserted  to  support  the  planking, 
whicli  is  l)olted  through  and  secured  as  shown. 


1 


Fig.  15. 


The  maximum  width  should  not  exceed  8  ft.  6  in.,  but,  in 
view  of  the  "  six-a-sidei"  wide  stock  adopted  by  some 
companies,  it  is  quite  possible  to  further  increase  the  widtli 
in  this  manner,  although  it  is,  no  doubt,  quite  as  wide  as 
most  warehouse  docks  will  permit  of  on  an  average. 

Where  end  doors  are  not  fitted  the  end  planking  is  secured 
to  the  stanchions  bolted  or  riveted  to  the  headstocks.  These 
are  made,  when  of  wood,  as  fig.  14«,  or  of  tee-iron,  as  fig. 
14&,  when  of  steel.    Steel  stanchions  are  frequently  applied 


Fig.  146. 


Fig.  14. 


Fia.  Ho. 


and  the  side  planking  is  bolted  to  them  in  the  usual  manner.  to  wooden-framed  wagons,  especially  when  the  traffic  to 
This  is  a  very  simple,  and  at  the  same  time  strong,  design,  i  be  carried  is  such  that  the  end  pressure  due  to  the  load 
and  is,  further,  cheap  in  manufacture.  ,   carried  is  excessive ;  channel  iron  is  also  employed. 
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The  corners  of  the  wagon  are  supported  by  corner  plates, 
as  fig.  15,  to  which  both  the  end  and  side  planks  are  secured. 
Diagonal  straps  are  placed,  extending  from  the  top  of  the 
corner  of  the  corner  plates  to  the  bottom  of  the  strap, 


the  doors  may  be  hinged  vertically,  and  made  to  open  back 
against  the  side  of  the  wagon.  Figs.  16,  17,  and  18 
illustrate  the  various  doors  under  notice. 

Thei'e  ai'e  certain  limiting  dimensions  with  reference  to 
side  dooi-s,  as  follow  :  — 

Side  doors,  when  down,  must  clear  tlie  rail  by  not  less 
than  8 1  in. 

Vertical  d<)07-s,  when  open,  must  not  exceed  6  ft.  6  in. 
from  the  centre  of  the  wagon. 

In  the  latter  case  it  is  noticeable  that  the  size  of  the 
doors  is  limited  by  the  widtli  of  the  body  of  the  wagon,  and 
that  this  class  of  door  can  only  be  fitted  in  between  the 
limits  of  the  side  knees. 

There  are  various  ways  of  securing  the  doors  in  their 
shut  jiositions,  as  may  be  seen  from  the  figures. 

(To  he  cotitinued.) 


SOLE  BAR 


Note  Door  musi  clear 
rail  by  nof  less  I  nan 
67i  ins  nh&n  dorra. 


through  which  the  knees  are  bolted,  in  the  case  of  high- 
sided  wagons,  in  order  to  hold  the  side  planks  securely. 
The  distance  from  the  knees  to  the  corner  jtlates  is  too 
great  to  go  unsecured,  otherwise  the  planking  would  gape 
on  exposure  to  the  weather.    The  diagonal  straps  should 


MODERN    IRONFOUNDRY  PRACtlCE.* 

By  Geo.  R  Bale,  Assoc.M.Tnst.C.E. 

XVII. — The  Cleaning  of  Castings. 

For  cleaninu'  small  castings  the  tumbling  barrel  is  still 
largely  employed  both  for  malleable  and  grey  iron  castings. 
For  the  former  great  care  must  be  exercised  in  packing, 
and  the  tumbler  should  be  filled  to  its  utmost  capacity  for 


II 


flhou 


l^W-6 


crs 


%'bolf 


...  r 


nprrn  Cham, 


.  About 


3'h"x.^/l«  S/-rl/tln^ 


[U  %'bolt 


II  headtnut 
sunH  in 


3/4'bolfs 


Door  Spring 
(2}  S'^i  Steelp/o/ei 


%  bolts 


'/scsunh  r/rel 


Fig.  17. 


be  secured  to  the  crib  rail  at  the  bottom,  either 
independently  or  by  a  common  bolt  passing  through  the 
knee  strap  plate.  There  are  usually  two  |  in.  bolts  per 
plank  placed  zigzag  in  the  comer  plates  and  knees,  and 
one  bolt  per  plank  in  the  diagonal  straps. 


Note. — Dimensioas  of  A  must  not  exceed  6  ft.  6  in.  from  centre  of  w.igoa  when 
doors  are  opened. 

Fig.  18. 

Side  doors  are  frequently  fitted.  In  some  cases  the  whole 
of  the  wagon  side  is  hinged  to  the  crib  rails,  or  a  portion 
only  of  the  side  between  the  knees  is  so  hinged,  depending 
upon  the  class  of  traffic  the  wagon  has  to  work  in ;  f.r 


light  work,  and  an  abundance  of  cast  stars  used.  Fig.  271 
illustrates  a  modern  form  of  tumbling  barrel  manufactured 
by  the  London  Emery  Works  Company.  The  drum  in  this 
machine  has  its  axis  inclined  towards  tlie  horizontal,  so  that 
in  addition  to  the  rotary  movement  a  rocking  action  is 
imparted,  thereby  materially  increasing  the  efficiency  of  the 
machine.  The  drum  rotates  on  rollers,  thus  ensuring 
smooth  running,  and  also  leaving  the  ends  free  and  available 
for  feeding  the  machine.  The  back  plate  is  provided  M'ith 
an  opening  communicating  with  an  exhaust  fan  for  drawing 
oflp  the  dust. 

Tumbling  barrels  are  sometimes  made  egg  shape  for  the 
purpose  of  giving  the  contents  a  double  motion — from  ends 
to  centre  and  from  side  to  centre — causing  a  more  thorough 
mixing  and  rubbing  together  of  the  contents  than  when  the 
barrel  is  of  plain  cylindrical  form  mounted  on  a  horizontal 
axis. 

Cleaning  castings  by  means  of  the  sand  blast  is  rapidly 
supplanting  previous  methods,  as  it  not  only  enables  the 
castings  to  be  readily  cleaned  both  inside  and  outside,  but 
also  ensures  a  finish  previously  unattainable.  Tlie  sand 
blast  is  an  American  invention  dating  from  1870,  and  was 
first  made  use  of  for  working  ornaments  on  glass.  Its 
application  was  quickly  extended  to  other  work,  including 

*  For  prsTlous  article  see  pRge  213, 
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tlie  cleaning  and  dressing  of  iron  castings.  Tiie  hardest 
materials  are  the  most  rapidly  attacked,  while  soft  elastic 
substances  like  rubber  and  even  the  human  skin  are  only 
slightly  affected.  There  are  three  different  methods  of 
producing  the  blast  : — 

(i.)  By  exhausting  the  air  from  the  working  chamber,  and 
thereby  drawing  the  sand  from  an  adjoining  container  and 
causing  it  to  impinge  on  the  article  to  be  cleaned,  which 
has  previously  been  placed  in  the  working  chamber. 


Fio.  271. 


(ii.)  By  the  action  of  a  compressed  air  or  steam  ejectur 
drawing  in  tlie  external  air  and  with  it  the  sand,  and  there- 
by throwing  the  sand  against  tiie  object  to  be  cleaned. 

(iii.)  By  the  use  of  the  compressed  s.uid  blast,  in  which 
the  sand  is  brought  directly  into  the  stream  of  compressed 
air  and  has  imparted  to  it  a  considerable  velocity. 

The  third  method  is  the  one  most  commonly  employed, 
having  been  found  in  pr.  ctice  to  be  the  most  economical,  owing 
to  the  relatively  small  amount  of  motive  power  required. 

Amongst  the  advantages  of  the  sand-blast  process  as  com- 
pared with  scratch  brushes,  tumbling  barrels,  and  other 
methods  employed  for  cleaning  castings,  are  :  (i.)  ad  parts 
of  the  castings  are  acted  upon  equally,  regardless  of  their 
relative  positions,  whereas  in  the  ordinary  cleaning  drums, 
and  also  when  wire  brushes  are  used,  the  prominent 
parts  are  more  effectually  cleaned  than  the  hollows;  (ii.)  the 
surface  of  the  casting  receives  a  more  uniform  colour,  and 
consequently  defects  are  more  easdy  seen;  (iii,)  paints 
are  more  readily  applied,  and  give  an  even  surface;  (iv  ) 
being  entirely  free  from  sand,  the  castings  are  more  easily 
machined,  an  advantage  specially  noticeable  in  parts  which 
have  been  cast  against  cores  :  this  freedom  from  all  sand  is 
an  important  matter  in  the  case  of  malleable  woik,  as  the 
presence  of  any  sand  on  the  castings  greatly  interfi  res  with 
the  annealing  process  ;  (v.)  small  castings  that  are  apt  to  get 
broken  in  cleaning  drums  remained  uninjured,  nor  are  the 
edges  chipped  when  cleaned  by  the  sand  blast. 

Fig.  272  illustrates  a  rotary  table  sand-blast  apparatus 
(Gutmann's  patent)  erected  by  the  London  Emery  Works 
Company  to  deal  with  about  one  and  one-half  tons  of  castings 
per  hour.  The  castings  are  placed  upon  a  slowly  revolving 
table,  half  of  which  is  uncovered,  the  other  half  being  in  the 
sand-blast  chamber,  and  after  passing  under  the  blast,  are 
removed  or  turned  over  as  may  be  necessary.  An  exhauster 
is  provided  for  the  purpose  of  maintaining  a  slight  vacuum 
in  the  blast  chamber,  which  prevents  any  dust  escaping  from 
the  apparatus.  The  sand-blast  orifice  is  rectangular  and  has 
a  width  of  about  30  in. ;  two  men  are  required  when  working 
the  machine  at  its  maximum  capacity,  and  about  nine  horse 
power  is  absorbed.  The  apparatus  is  supplied  in  four 
standard  size?,  of  which  the  following  are  the  leading  par- 
ticulars ;— 


Output  per  hour  in  cwts  

Width  of  sand  blast  in  inches  . . 

Greatest  dimensions  in  inches  of 
castings  to  be  cleaned  

Greatest  horse  power  required  . . 

Number  of  men  required   

Weight  of  apparatus  in  tons  

Maximum  heiglit  of  apparatus.. 

Floor  space  occupied   


A 

B 

C 

D 

4—12 

6-24 

9-30 

12-36 

UJ 

19? 

29^ 

4U 

35i  X  &i 

or 
113  X  9| 

51i  X  7 
or 
19J  X 

69  X  9.^ 
or 

29^  X  19J 

92i  X  11 J 
or 

35i  X  35i 

4 

6i 

9 

Hi 

1 

1  or  2 

2 

3 

1-65 

2-45 

3-05 

3-75 

V  ()" 

10'  10" 

11'  2" 

13'  2' 

9'  10" 

by 

13'  -2" 

11'  ry 

by 
10'  5" 

14'  U" 

by 

18'  0" 

19'  8" 

by 

23'  0" 

The  Tilghmau's  Patent  Sand  Blast  Company  Limited,  of 
Broadheath,  near  Manchester,  also  manufacture  Gutmann's 
patent  rotary  table  sand-blast  machines  for  cleaning  castings 
of  medium  size,  and  employ  Root's  blowers  for  supplying 
the  air  at  a  pressure  of  about  12  oz.  per  square  inch.  The 


Fio.  272, 


following  table  gives  some  particulars  of  four  different  sizes 
of  machines  recently  erected  by  them  in  this  country  : — 


Approximate  capacity  of  machine  in )_ 
cwts.  per  hour    ) 

Diameter  of  table  

Width  of  sand  blast  jet  in  inches   

Largest  dimensions  in  inches  of  castings] 
which  can  be  cleaned   | 

Approximate  horse  power  required   

Total  height  of  f  pparatus  in  feet  

Approximate  weight  of  apparatus  in  tons . 


E 

F 

G 

H 

10 

16 

22 

30 

4'  0" 

5'  8" 

7'  8" 

9'  8" 

12 

20 

30 

40 

36  X  6 

or 
12  X  10 

41  X  7 

or 
19  X  15 

69  X  10 

or 
29  X  20 

92  X  12 

or 
34  X  34 

H 

5i 

7i 

H- 

10 

ir 

11 

14 

2-0 

3-0 

3-75 

4-5 

(To  be  continued.) 


A  NEW  weekly  paper,  the  Teacher,  has  just  been  issued.  It 
is  conducted  in  the  interests  of  schoolmasters  and  school- 
mistresses. It  contains  a  lot  of  solid  matter  which  should 
appeal  to  teachers,  and  judging  from  this  first  number  it  should 
command  a  good  reputation.  The  paper  is  published  by  Sir 
I.-;aac  Pitman  and  Sons  Limited,  1,  Amen  Corner,  E.G.,  and  the 
price  is  Idi 
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THE    IVEL    AGRICULTURAL    MOTOR.  Street,  London,  W.    The  advantages  to  the  agriculturist 

  I  and  fanner  of  having  a  motor  of  such  a  portable  character 

Although  the  automobile  has  been  adapted  for  general  j  always  at  Iiand  for  tlie  various  operations  connected  witli 

agricultural  and  farm  use  on  the  Continent  to  a  considerable  !  a  fai  iii  ai'e  obvious. 


Fig.  I.-IVEL  MOTOR  HAULING  A    DOUBLE-FURROW    PLOUGH.  i 

i 


Fio.  2.— IVEL  MOTOR  HAULING   A  REAPER  AND  BINDER. 


extent,  there  are  at  present  only  a  few  firms   in   this  The  Ivel  motor  can  haul  any  kind  of  two  or  tlii-ee  furrow 

country  who  lay  themselves  out  for  this  class  of  work,  and  plough,  reaper  and  binder,  scuffle,  mowing  machine,,  etc., 

amongst  them  one  of  the  most  prominent  is  the  Ivel  or,    in    fact,    any  ag)icultural    implement.     No  special 

Agricultural    Motors    Limited,    45,    Great    Marlborough  implements  are  necessary;  all  the  old  ones  can  be  used. 
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Another  great  advantage  in  regard  to  this  machine  is  the 
fact  that  it  can  be  used  for  driving  all  kinds  of  machinery 
usually  driven  by  steam  or  gas  engines,  such  as  threshing 
n'^achine,  chaff  cutter,  pump,  mill,  dynamo,  etc.,  etc.  When 
not  at  work  in  the  field  it  can  be  doing  cartage  work.  In 
a  ploughing  experiment,  the  Ivel  motor,  liauling  a  three- 


speeds  are  fitted  two  forward  and  one  reverse,  the  regula- 
tion being  done  by  a  single  lever,  and  two  powerful  hand 
brakes  are  fitted  to  the  wheels. 

For  stationary  work,  such  as  driving  a  threshing 
machine,  dynamo,  pumping,  grinding  corn,  etc.,  a  belt 
pulley  is  fitted  direct  on  to  tlie  flywheel  of  the  engine. 


Fio.  3.— IVEL  MOTOR  HAULING  A  WAGON. 


furrow  pl<)u<;h,  ploughed  6  acres  1  rood  9  poles  of  land,  of 
.very  hard  surface  to  an  average  depth  of  7  in.  in  8  hours 
.14  minutes,  and  the  cost  worked  out  at  a  rate  of  os.  per 
acre,  which  included  everything.  19  acres  of  wheat  were 
cut  in  10  hours,  at  a  cost  of  Is.  9d.  per  acre;  this,  of 
course,  is  much  lighter  work,  and  the  machine  was  able 
ti)  travel  Tmich  faster.    9  acres  of  grass  were  cut  in  .5  hours 


The  machine  complete  weighs  about  28  cwt.,  and  as  this 
weight  is  distributed  over  three  wide  wheels,  tlie  machine 
makes  hardh'  any  impression  on  the  land. 

A  large  number  of  these  machines  are  already  in  use, 
and  Ivel  motors  have  been  exported  to  Tasmania,  Egypt, 
Portugal,  Cape  Colony,  etc.  In  these  countries  the 
superiority  of  mechanical  power  over  horses  and  cattle  is 


Ki.;.  4.-IVBL   MOTOR  HAULING   A  CULTIVATOR. 


13  minutes,  at  a  cost  of  Is.  9d.  per  acre.  21^  cwt.  of 
chaff  were  cut  to  a  gauge  of  |  in.  in  47  minutes,  at  a  cost 
of  2s.  6d. 

The  motive  power  is  supplied  by  a  14  horse  power 
governed  double-cylinder  petrol  motor.  The  power  is 
transmitted  to  the  wheels  through  a  friction  clutch.    The  i 


well  appreciated.  Practical  demonstrations  and  tests  are 
carried  out  on  land  adjoining  the  company's  works  at 
Biggleswade,  Bedfordshire. 

We  are  enabled,  through  the  courtesy  of  the  Ivel 
Agricultural  Motors  Limited,  to  give  some  reproductions 
of  photographs  of  the  Ivel  motors  in  actual  use. 
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BOILER  EXPLOSIONS. 

Abstracts  of  Recent  Board  of  Trade  Reports. 


Explosion  from  a  Cast-iron  Main  Steam  Pipe. 

No.  1,4G0.  The"  pipe  which  failed  was  made  of  cast  iron, 
and  was  a  straight  length  forniing  part  of  tlie  range  of 
pipes  connecting  three  boilers  to  the  engine  supply  pipes. 
It  was  9  ft.  long  and  11  in.  internal  diameter,  and  varied 
in  thickness  from  1  in.  to  ^/,g  in.  (See  sketch.)  An 
examination  of  the  pipe  after  the  explosion  showed  that 


SECTION   THROUGH  KB  S/i< 


Repoit  No.  1400. 

it  was  structurally  defective,  owing  doubtless  to  the  core 
having  shifted  while  the  pipe  was  being  cast.  There  was, 
moreover,  the  further  weakness  due  to  the  opening  neces- 
sary for  the  formation  of  the  branch  pipe.  No  corrosion 
or  wasting,  either  internally  or  externally,  had  taken  place, 
and  the  drainage  of  the  range  of  pipes  was  good. 


Explosion  from  the  Steam   Chest  of  a  "Winding 
Engine  due  to  Water-hammer  Action. 
No.   1,161.    The  door  shown  on  the  illustration  was 
fitted  to  the  lower  steam  chest  of  the  winding  engine.  The 


Broken  or  Stripped  Boltc  X 
Report  No.  1461. 

door  measured  20  in.  by  19f  in.  by  f  in.  thick.  It  was  held 
in  position  by  12  bolts,  each  f  in.  in  diameter.    Steam  was 


supplied  by  two  Lancashire  boilers  working  at  a  pressure 
of  80  lb.  per  square  inch ;  it  was  reduced  by  an  efficient 
reducing  valve  to  20  lb.  per  square  inch.  Between  the 
reducing  valve  and  the  engine  there  was  an  escape  valve, 
C)  in.  in  diameter,  adjusted  to  blow  off  at  26  lb.  per  square 
inch.  The  main  steam  pipe  which  connected  the  two  steam 
cliests  was  7  ft.  6  in.  long  and  81  in.  internal  diamieter. 
The  exjjlosion  was  caused  by  the  impact  of  water  on'  the 
door,  the  condensed  water  lodging  in  the  steam  pipe  having 
been  set  in  motion  when  the  valves  were  opened  to  warm 
througli  the  engine  prej^aratory  to  starting  work. 


Explosion  from  the  Boiler  of  a  "Fishing  "\7"essel,  due 
to  Shortness  of  Water. 

No.  1462.  The  boiler  was  of  the  ordinary  cylindrical 
marine  type,  made  of  steel.  It  was  7  ft.  3  in.  in  diameter, 
6  ft.  3  in.  long,  and  there  was  one  plain  furnace,  3  ft.  \  \  in. 
diameter,  4  ft.  8  in.  long,  and  \  in.  thick.  The  combustion 
chamber,  top  sides,  and  back  plates  were  ^  in.  in  thickness  ; 
the  top  of  the  combustion  chamber  was  supported  by  eight 
girders  of  the  double-plate  type,  with  one  stay,  1^  in.  in 
diameter,  through  each  girder,  the  stays  being  screwed  into 
the  combustion  chamber  top  and  nutted  on  the  fireside, 
and  pitched  about  7|in.  apart.  Two  spring-loaded  safety 
valves,  set  to  1201b.  per  square  inch,  were  fitted.  The 
explosion  was  due  to  the  overheating  of  the  combustion- 
clianiber  plates  and  the  furnace  crown,  owing  to  the  short- 
ness of  water.  It  was  evident  from  tlie  condition  of  the 
boiler  after  the  explosion  that  no  water  had  entered  the 
boiler  for  a  considerable  time  before  the  explosion  occurred, 
and  although  the  man  in  charge  (who  had  only  had  two 
months'  experience  in  an  engine  room)  stated  that  he 
noticed  the  piston  rods  were  considerably  heated,  he  did 
not  look  at  the  water  gauge,  which  must  have  been  empty 
for  some  time.  The  feed  pump  was  also  found  to  be  in  a 
very  dirty  condition. 


Explosion  from  the  After  Boiler  of  a  Paddle 
•    Pleasure  Steamer. 

No.  1,463.  This  explosion  is  similar  to  the  last,  the 
cause  being  the  same,  viz.,  shortness  of  water.  The  boiler 
was  of  the  haystack  type.  The  water  gauges  seem  to  have 
been  in  good  condition,  but  the  boiler  had  been  priming 
very  heavily,  and,  as  is  well  knowm,  the  indications  of  the 
gauge  glass  are  not  then  reliable.  The  boiler  had  been 
left  in  charge  of  a  man  who  had  practically  no  experience 
with  this  type  of  boiler,  while  the  whole  of  the  regular 
engine-room  staff  spent  the  night  on  shore. 


Failure  of  a  Tube  in  the  Boiler  of  a  Steam  Tug. 

No.  1,464.  The  boiler  was  of  the  locomotive  type,  about 
11  ft.  6  in.  in  length  over  all,  the  barrel  being  3  ft.  10  in. 
in  diameter.  It  was  originally  fitted  with  70  iron  tubes, 
2  in.  in  diameter  by  about  8  ft.  1  in.  in  length,  but  it  had 
been  re-tubed,  and  at  the  time  of  the  explosion  one  half  of 
the  tubes  were  of  brass  and  the  other  half  of  iron.  The 
explosion  was  due  to  the  failure  of  one  of  the  brass  tubes 
in  the  top  row,  which  had  wasted  to  such  an  extent  on  the 
fireside,  about  1  in.  from  the  firebox  tube  plate,  that  it 
could  not  stand  the  ordinary  working  pressure,  viz.,  801b. 
per  square  inch.  The  brass  tubes  were  solid  drawn, 
'148  in.  thick  at  the  firebox  end  and  '134  in.  thick  at  the 
other  end,  and  when  ordered  it  had  been  specified  that  they 
were  to  be  made  of  a  composition  consisting  of  70  per  cent 
copper  and  30  per  cent  tin.  Explosions  of  this  nature  have 
l)een  dealt  with  on  many  previous  occasions,  and  it  is 
surprising,  remarks  the  Engineer-surveyor-in-chief,  that, 
considering  the  comparatively  short  life  of  brass  tubes  in 
these  boilers,  more  care  is  not  taken  to  properly  inspect 
and  test  them  at  frequent  intervals, 
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WATER-TUBE  BOILERS  FOR  STATIONARY 

WORK,* 

In  this  coutribution  I  pt-opose  to  deal  briefly  with  the  three 
representative  types  of  water-tube  boilers  usually  employed  in 
this  country  for  sitationary  work — the  straight  tube  semi- 
horizontal  type,  such  as  the  Babcock  and  Wilcox  boiler;  the 
Stirling  boiler,  and  the  Morrin  or  CUmax  boiler,  both  of  which 
types  have  bent  tubes. 

The  requirements  of  any  successful  type  of  steam  generator 
are:  (1)  High  efficiency;  (2)  low  running  and  maintenance 
costs;  (3)  a  high  factor  of  safety;  (4)  ready  and  adequate  means 
of  cleaning  both  the  internal  and  external  surfaces ;  (5)  a 
constant  and  definite  water  circulation;  (6)  the  passage  of  the 
products  of  combustion  as  far  as  possible  in  an  opposite  direction 
to  that  taken  hj  the  incoming  feed  water;  (7)  ample  com- 
bustion chamber  capacity ;  (8)  a  free  and  unobstructed  channel, 
and  a  large  water  area,  for  liberation  of  the  steam;  (9)  such 
a  ratio  of  heating  surface  to  grate  surface  as  to  allow  of  at  least 
70  per  cent  of  the  heat  of  combustion  being  transferred  to  the 
water  in  the  boiler;  (10)  a  design  which  lends  itself  to  manu- 
facture and  sale  at  a  reasonable  price. 

To  the  abov%  may  be  added,  as  more  especially  applicable  to 
water-tube  boilers:  (11)  The  tubes  should  not  be  less  than  Sin. 
outside  diameter;  (12)  all  drums  should  be  of  such  a  size  as  to 
allow  of  ready  access  to  the  interior,  preferably  not  less  than 
36  in.  outside  diameter:  (13)  a  large  mud  drum  should  be 
provided,  and  so  placed  in  the  direct  path  of  water  circulation, 
that  in  the  event  of  the  boiler  being  supplied  with  cold  feed 
water,  the  temperature  of  such  water  will  be  raised  to  not  less 
than  320  deg.  Fah.  before  it  reaches  the  drum;  (14)  the  boiler 
should  be  easily  cleaned,  without  resorting  to  syphoning,  to 
withdrawal  of  tubes,  or  removal  of  any  considerable  number  of 
tube  caps  or  complex  elements;  (15)  no  cast-metal  under 
pressure;  (16)  the  boiler  should  consist  entirely  of  cvli)idrical 
or  spherical  surfaces,  all  parts  being  self-.sustaining  without  the 
use  of  stays;  (17)  the  cost  of  manufacture,  erection,  and  settings 
should  not  be  higher  than  tlat  of  Lancashire  boilers  for  similar 
duties  and  pressures;  (18)  the  design  should  be  such  as  to 
readily  lend  itself  to  manufacture  in  large  units,  say  sino-le 
units  for  evaporations  up  to  25.000  or  30,0001b.  per  hour. 

Tlie  general  design  of  the  three  types  of  water-tube  boilers 
previously  mentioned  are  well  known  to  the  members. 

For  convenience  of  reference  : — • 

Babcock-Wilcox  Standard  Two-drdm  Boiler. 


Heating;  surface   4,020  sq.  ft. 

Grate  area   76  sq.  ft. 

Ratio  heating  .surface  to  grate  area    53  to  1 

Normal  evaporation  from  and  at  212  deg.  Fah   1.5,000  lb. 

Floor  space  occupied   23  ft.  x  13  ft.  10  in.  =  318  sq.  ft. 

Rvaporation  from  and  at  212  deg.  Fah.  per  sq.  ft. 

floor  space  occupied    47  lb. 

Stirlino  Boiler. 

Heating  surface   3^758  sq.  ft. 

Grate  area    83-5  sq.  ft. 

Ratio  heating  surface  to  grate  area    45  to  1 

Normal  evaporation  from  and  at  212  deg.  Fah   15,000  lb. 

Floor  space  occupied  18  ft.  2  in.  x  17  ft.  0  in.  wide  =  308-8  sq.  ft. 

Evaporation  from  and  at  212  deg.  Fah.  per  sq.  ft. 

floor  space  occupied    48'57  lb. 

MoERiN  Patent  Climax  Boiler. 

Heating  surface   4,500  sq.  ft. 

G- ate  area   88  sq.  ft. 

Ratio  heating  surface  to  grate  area    51 '1  to  1 

Normal  evaporation  from  and  at  212  deg.  Fah   15,000  lb. 

Floor  space  occupied   12  ft.  8  in.  diam.  =  126  sq.  ft. 

Evaporation  from  and  at  212  deg.  Fah.  per  sq.  ft. 

floor  i^paoe  occupied    119  lb. 


Dealing  first  with  the  Babcock  and  Wilcox  boiler,  it  will  be 
noted  that :  — 

All  the  tubes  are  straight  and  usually  4^  in.  outside  diameter. 
The  headers  are  of  box  section,  sinuous  in  form,  constructed 
of  forged  mild  steel,  made  on  a  special  machine,  and  probably 
the  finest  piece  of  forge  work  carried  out  in  ordinary  practice 
at  the  present  time.  The  only  portion  constnicted  of  oast 
material,  and  subjected  to  pressure,  is  the  mud  drum,  and  with 
the  exception  of  the  headers,  no  special  construction  is  required. 

This  boiler  has  now  been  on  the  market  more  or  less  in  its 
prasent  form  for  approximately  the  last  40  years,  and  has  met 
with  very  general  acceptance,  more  particularly  in  central 
stations  or  other  situations  where  a  large  power  on  a  minimum 
floor  space  is  a  matter  of  importance. 

AVstract  of  a  paper  rend  before  the  Manchcister  Association  of  Engineers  by 
Mr.  A.  Hobbs,  on  27th  Febrnary,  1904, 


Its  disadvantages  are  :  Slightly  defective  circulation,  due  to  the 
somewhat  restricted  area  for  the  liberation  of  the  steam  discharged 
by  the  nine  or  more  rows  of  tubes  connected  to  it:  occasionally 
resulting  in  the  water  being  entirely  blown  out  of  the  bottom 
tubes,  with  a  consequent  serious  risk  of  overheating.  There 
is  no  direct  patli  for  tlic  feed  water  to  ensure  its  paesago  through 
the  mud  drum.  There  arc  a  large  number  of  caps  which  require 
removing,  cleaning,  and  later  re-iointing.  The  mud  drum  is  of 
small  diameter,  and  is  connected  by  tubes  or  ferrule.^  to  each 
of  the  rear  headers.  The  passage  of  the  gases  through  the  bank 
of  tubes  at  right  angles  to  their  run  entails  the  provision  of 
specially  shaped  fire-brick  baflles  between  the  tubes.  The  tubes 
are  staggered  and  closely  pitched,  rendering  it  difficult  to 
properly  soot  or  clean  the  external  surfaces  of  the  tubes. 

The  Stirling  Boiler 

consists  of  three  steam  and  water  drums,  and  one  water 
drum,  usually  called  the  mud  drum,  connected  together 
by  three  main  banks  of  tubes,  with  the  necessary  short  circulat- 
ing tubes  between  the  steam  and  water  drums.  All  three  top 
drums  are  connected  by  steam  circulating  tubes,  but  only  the 
front  and  central  drums  by  water  circulating  tubes.  The  com- 
bustion chamber  is  of  very  ample  capacity.  There  are  no 
headers.  All  the  tubes  are  expanded  directly  into  the  tube 
plates  of  the  drums.    The  tubes  are  S-J-  in.  outside  diameter. 

There  is  a  definite  and  efficient  circulation  of  water,  and  the 
passage  of  the  incoming  feed  water  is  as  near  cis  possible  in  an 
opposite  direction  to  that  of  the  products  of  combustion.  The 
feed  water  enters  the  rear  steam  and  water  drum,  has  to  pass 
down  the  rear  bank  of  tubes  and  through  the  mud  drum  before 
it  can  reach  the  path  of  the  main  water  circulation.  The  main 
circulation  is  up  the  front  bank  of  the  tubes,  across  the  drowned 
circulating  tubes  connecting  the  front  and  central  steam  and 
water  drums  together,  and  downwards  in  the  second  bank  of 
tubes. 

From  70  per  cent  to  75  per  cent  of  the  total  steam  generated 
in  the  boiler  is  formed  in  the  front  bank  of  tubes.  This  produces 
violent  ebullition  in  the  front  dinim,  but  as  all  the  .steam  so 
generated  has  to  pass  through  a  row  of  steam  circulating  tubes 
to  the  central  steam  and  water  drum,  on  which  the  steam 
junction  valve  is  mounted,  ample  opportunity  is  provided  for  the 
steam  to  free  itself  of  superfluous  moisture. 

Priming  in  the  four-drum  Stirling  boiler  is  practically  un- 
known, and  this  without  the  assistance  of  anti-priming  pipes, 
steam  domes,  or  other  accessories  of  a  similar  nature. 

A  fire-brick  arch  is  provided  directly  over  the  firegrate;  this, 
in  addition  to  acting  as  a  heat  reservoir,  tending  to  maintain  a 
more  or  less  constant  combustion  chamber  temperature. 

Another  important  duty  fulfilled  by  the  fire-brick  arch  is  the 
heating  of  the  incoming  air  when  the  doors  are  open  for  firing 
purposes. 

To  gain  access  to  the  internal  surfaces  of  both  drums  and 
tubes,  it  is  only  necessary  to  remove  four  man-hole  covers, 
entailing  the  taking  off  of  eight  nuts.  The  whole  of  the 
internal  surfaces  are  then  available  for  inspection  and  cleaning, 
and,  alternatively,  the  man-holes  can  be  replaced  on  very  short 
notice. 

It  may  be  of  interest  to  here  mention  that  Mr.  Yarrow,  as 
the  result  of  a  considerable  number  of  experiments  he  carried 
out,  found  that  the  tensile  resistance  of  a  2  in.  tube  expanded 
into  a  steel  tube  plate  amounted  to  between  8  and  12  tons.  The 
resistance  offered  to  the  severance  of  the  connection  between 
the  mud  drum  and  the  tubes  expanded  into  it  is  thus,  on  the 
Stirling  boiler  under  notice,  approximately  20  times  in  excess 
of  the  pressure  tending  to  blow  them  apart,  fifisuming  a  work- 
ing steam  pressure  of  160  lb.  and  the  tensile  resistance  of  each 
expanded  tube  to  withdrawal  as  12  tons. 

Efficiencies  of  from  75  to  80  per  cent  of  the  heating  value 
of  the  fuel  have  on  several  occasions  been  obtained  under  favour- 
able conditions. 

ITierc  is  no  cast  material  under  pressure,  with  the  exception  of 
the  usual  blow-off  cock  elbow_,  constructed  of  cast  steel. 

In  addition  to  the  four-drum  Stirling  boiler,  there  are  other 
boilers  of  the  Stirling  type  on  the  market,  some  with  only  three 
drums,  others  with  five  or  more.  One  of  these  is  the' 
"  Pierepont  "  boiler  with  five  drums. 

The  disadvantages  urged  against  the  Stirling  boiler  are : 
the  cleaning  of  the  bent  tubes,  inability  to  see  through  all  the 
tubes  from  end  to  end,  and  the  large  number  of  holes  in  the 
drums.  On  the  other  hand,  the  bent  tubes  form  a  ready  means 
of  taking  up  the  expansion  of  the  various  parts,  without  setting 
up  severe  strains  either  in  themselves  or  in  the  drums.  They 
are  bent  to  a  large  radius,  and  offer  little  or  no  opposition  to 
a  chain  scraper  or  a  turbine  cleaner.  One  disadvantage  of  the 
Stirling  type  of  boiler  is  that  it  is  neccsai-y  to  get  inside  the 
drums  to  conduct  cleaning  operations,  whereas  with  the  semi- 
horizontal  straight-tube  type  the  operation  of  cleaning  is  con- 
ducted from  the  outside. 
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The  Climax  or  Morein  Tjpe  of  Boiler 

consists  of  a  vertical  cylinder  or  central  drum,  into  which  are 
expanded  a  large  number  of  loop-like  tubes.  These  tubes  extend 
practically  the  whole  height  of  the  generator,  and  form  the 
principal  portion  of  tli2  heating  surface.  The  boiler  proper 
is  surrounded  by  a  suitable  fire-biick  liucd"  iron  casing.  The 
ends  of  the  central  cylinder  are  spherically  formed,  and  all  other 
parts  are  cylindrical;  no  stay  bolts  are  required,  'ihe  central 
drum  is  of  fairly  large  diatneter,  varying  from  36  in.  to  56  in. 
outside  diameter,  the  tubes  being  3  in.  outside  diameter.  The 
tubes  take  a  loop-like  form,  and  the  ends,  which  are  in  higher 
planes  to  each  other,  as  wiU  be  seen  by  referring  to  the  figure,  are 
all  expanded  into  the  shell  plating  of  the  central  drum,  the 
difference  in  height  between  the  two  ends  of  a  tube  being 
approximately  18  in. 

The  fire-grate  is  arranged  around  the  central  drum,  and  below 
the  tubes.  The  central  drum  passes  below  the  fire-grate  level, 
and  acts  as  a  settling  point  for  the  collection  of  mud  or  sedi- 
ment. The  water  level  is  carried  at  a  point  below  the  top  rows 
of  tubes,  and  a  series  of  diaphragms  divide  the  upper  portion 
of  the  central  drum  to  form  a  series  of  steam-drying  and  super- 
heating chambers,  through  which  steam  is  successively  compelled 
to  circulate  by  the  connecting  tubes  before  it  can  reach  the  top 
portion  of  the  drum,  which  aots  as  a  steam  reservoir.  Above, 
and  resting  on  the  top  row  of  tubes,  is  a  cnil  through  which 
all  the  incoming  feed  water  has  to  flow,  thus  fulfilling  the  duty 
of  a  small  econonii.ser.  From  this  coil  the  feed  water  enters 
the  central  drum,  and  from  here  passes  to  the  ctirved  tTibes, 

Among  the  advantages  claimed  for  this  type  of  boiler  are 
extremely  dry  steam ;  in  fact  the  steam  is  usually  superheated 
as  delivered  from  the  boiler.  The  economiser  or  feed  heater 
is  an  integral  part  of  the  boiler,  requiring  no  additional  settiug 
or  casing.  Smokeless  combustion  is  aided  by  the  special  smoke 
preventing  fire-bricks  in  the  furnace  lining.  These  bricks  admit 
the  passage  of  air  direct  from  the  ash  pit  to  a  poiut  above  the 
fire. 

The  floor  space  occupied  is  very  small,  and  no  elaborate 
brickwork  settings,  beyond  the  special  lining  of  the  casing,  or 
foundations,  are  required.  On  the  other  baud  considerable 
head  room  is  a  necessity.  It  is  a  very  rapid  steam-raiser,  and 
has  been  shown  to  be  an  efficient  form  of  steam  generator. 
There  are  no  screwed  connections,  no  cast  metal  under  pressure, 
and  no  parts  requiring  any  special  construction. 

Tlie  boiler  is  made  in  standard  units  to  evaporate  up  to  35,000 
and  40,0001b.  of  water  per  hour.  Its  defects  are — no  definite 
path  for  the  circulation  to  follow;  interior  difficult  of  access. 

The  drum  is  subjected  to  great  variations  of  temperature. 
The  bottom  portion,  used  as  a  mud  collector,  is  below  the  fire- 
grate, whilst  the  portion  of  the  shell  directly  above  is  subjected 
to  the  fiercest  heat  of  the  fire — ^such  a  temperature  as  will 
rapidly  liurn  away  the  best  f|ualitv  of  fire-brick  on  the  market — 
whilst  the  top  end  is  again  subject  to  a  comparatively  low 
temperature. 

The  tubes  are  said  not  to  require  much  cleajiirig;  the  bends  arc 
such  that,  probably  with  the  exception  of  a  turbine  cleaner,  or 
chain  scraper,  it  would  not  be  i)()Ssiblo  to  successfully  work  any 
cleaner  through  them.  Another  objection  is  that  the  steam 
pipe  connection,  as  also  some  feed  connections,  are  inside  the 
outer  casing,  and  the  joints  and  bolts  are  subject  to  the  action 
of  the  products  of  combustion. 

The  Lancashire  Boiler 

ia  undoubtedly  the  most  popular  steam  generator  for  mill  and 
factory  purposes.  Properly  worked,  it  is  certainly  an  efficient 
tool,  but  probably  its  most  ardent  admirers  will  admit  that 
it  is  not  perfect  as  a  steam  generator.  In  comparison  with  a 
water-tube  boiler,  for  equal  duties  and  pressures,  it  has  very  thick 
plates  and  extreme  rigidity  of  construction.  To  overcome  this 
rigidity,  and  at  the  same  time  retain  the  requisite  strength, 
many  and  various  special  arrangements  have  from  time  to  time 
been  resorted  to,  such  as  the  Bowling  hoop,  the  Adamson  flanged 
ring,  and  the  corrugated  furnace,  whilst  the  flat  end  plates 
necessitate  heavy  and  rigid  stays  to  prevent  their  distortion. 
There  is  a  marked  difTerence  in  temperature  between  the  furnace 
crown  and  the  shell  bottom. 

Such  a  complex  number  of  e,\pansions  occur  tliat  even  the  most 
ardent  supporters  of  this  type  of  boiler  cannot  but  admit  that  it 
is  jjractically  impossible  to  accurately  estimate  or  provide  for 
the  stresses  set  up  thereby. 

On  the  other  hand,  the  water-tube  boilers  of  the  best  types 
are  designed  with  a  view  to  flexibility,  more  especially  the  bent 
tube  type.  With  these  boilers  leaking  tubes  or  grooving  in  the 
drums  is  practically  unknown. 

It  is  generally  conceded  that  a  Lancashire  boiler  can  be 
worked  economically  at  low  evaporations,  say  5,0001b.  of  water 
per  hour  from  a  30  ft.  by  8  ft.  Lancashire  boiler,  and  almost  all 
the  best  tests  of  Lancashire  boilers,  hand  fired,  are  for  evapora- 
tions about  that  rating. 

The  makers  of  any  of  the  leading  types  of  water-tube  boilers 
will,  as  a  rule,  guarantee  an  efficiency  of  not  less  than  70  per 
cent  of  the  heating  value  of  the  fuel,  provided  that  the  fue'  is 


of  ordinary  quality,  worth  say,  from  13,000  to  14, Oa)  B,T,U. 
per  pound,  hand  tired  under  natural  draught  conditions,  and 
with  the  boilers  worked  up  to  their  normal  rating.  This,  while 
not  an  extravagantly  good  result,  is  considerably  better  than 
ia  usually  obtained  from  Lancashire  boilers,  and  is  very  rarely 
obtained  and  maintained  for  any  considerable  period  of  time 
witli  any  shell  type  boiler;  a  good  result  would  be  from  8  to 
9  lb,  of  water  from  and  at  212  deg,  Fah,  per  pound  of  coal,  as 
against  101b,  of  water  per  pound  of  coal  from  a  water-tube 
boiler,  the  equivalent  of  the  before  mentioned  70  per  cent 
efficiency. 

When  fixing  the  size  of  a  commercial  boiler  installation  it 
is  very  rarely  found  that  the  person  responsible  would  install 
a  30  ft.  by '8  ft.  Lancashire  boiler  for  a  duty  as  low  as  5,0001b. 
per  hour.  If  he  did,  his  first  cost  would  be  excessive,  his  main- 
tenance and  upkeep  correspondingly  greater,  and  his  running 
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expenses  in  proportion,  so  that  in  the  writer's  opinion  it  is  not 
justice  to  compare  a  Lancashire  boiler,  lightly  worked,  with  a 
water-tube  boiler  worked  at  its  full  rating. 

I  think  you  will  all  agree  that  the  heat  efficiency  of  a  boiler 
and  the  rapidity  of  its  water  circulation  are  almost  inseparable. 
The  circulation  in  a  Lancashire  boiler  is  due  to  convection 
currents  alone,  and  the  bubbles  of  steam  generated  on  the  plates 
frequently  remain  for  a  considerable  time  in  contact,  due  to 
the  sluggish  nature  of  the  circulation,  thus  raising  the  plate 
temperature  but  reducing  the  heat  transmission. 

In  a  water-tube  boiler  the  circulation,  is  due  not  only  to  con- 
vection currents,  but  to  the  difference  in  density  of  two  columns 
of  water  of  different  temperatures,  separated  from  each  other. 
This  iis  very  pronounced  in  the  Stirling  type,  tlie  first  and 
second  banks  of  tubes  practically  acting  as  a  "  U."  It  is 
evident  that  the  collection  of  steam  bubbles  on  the  surfaces  rf 
the  tubes  is  practically  impossible,  overheating  and  distortion 
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iu  tliat  type  of  boiler  being  practically  uninown,  and  the 
probability  of  scale  forming,  even  should  it  be  possible  for 
sediment  to  rcacli  these  banks  of  tubes,  a  practical  impossibility, 
due  to  the  rapid  circulation  set  up. 

Other  factors,  all  tending  to  give  the  water-tube  boiler  a 
higher  heat  eificieucy  than  the  Lancashire  boiler,  are,  the 
splitting  up  of  the  gases  into  smaller  streams,  the  thin  envelope 
separating  the  hot  gases  from  the  water,  in  comparison  with  the 
thickuess  of  flue  plating  in  a  Lancashire,  and  the  fact  that 
the  external  surfaces  of  the  water-tube  boiler  can  be  cleaned 
or  sooted  by  inserting  a  steam  jet  or  other  cleaning  tackle 
through  the  access  doors  iu  the  sides  of  the  setting,  whilst  the 
boiler  is  under  steam,  whereas  access  to  the  external  flues  of 
a  Lancashire  boiler  can  only  be  obtained  during  a  stoppage, 
usually  at  rare  intervals. 

In  a  properly  designed  water-tube  boiler,  practically  speaking, 
the  whole  of  the  sediment  or  precipitate  will  be  caught  in  the 
mud-drum,  and  as  tliis  drum  is  invariably  located  so  as  to  be 
well  away  from  the  hot  gases,  a  hard  scale  is  not  formed,  and 
the  cleaming  opea-ations  can  thus  be  quickly  and  cheajjly  carried 
out. 

As  an  example,  a  Stirling  type  of  boiler  with  an 
equivalent  iu  evaporative  power  to  two  30  ft.  by  8  ft.  Lancashire 
boilers,  can,  witli  ease,  be  properly  cleaned  by  two  men,  and 
again,  under  steam,  in  24  hours  from  the  time  the  man-hole 
covers  are  knocked  in. 

Another  advantage  of  the  water-tube  boiler,  and  oue  which 
will  probably  appeal  more  and  more  to  purchasers  in  the 
Manchester  district,  is  the  great  economies  it  offers  in  the  cost 
of  freight,  in  comparison  with  the  shell  type  of  boiler. 

The  more  important  questions,  from  a  steam-user's  jjoint  of 
view,  are :  "  By  using  water-tube  boilers,  can  I  reduce  my 
eoal  consumption,  my  running  and  maintenance  costs,  and  obtain 
increased  reliability  for  approximately  the  same  initial  outlay 
as  would  be  incurred  by  installing  shell  or  fire-tube  boilers?" 

Assuming,  for  purposes  of  comparison,  an  installation  for  a 
mill,  say  1,500  II. P.  required,  a  low  price  for  four  30  ft.  by  8  ft. 
Lancashire  boilers,  suitable  for  1601b.  pressure,  comjilete  with 
usual  mountings,  delivered  and  placed  on  seatings  within  10 
miles  of  Manchester,  would  be  ill, 880. 

The  appro.ximate  cost  of  the  brickwork  settings,  not  including 
oeouomiser  chamber  or  the  main  flue,  would  be  ^300.  Total  co.st 
of  the  boilers  and  settings,  i;2,180.  Only  three  of  these  boilers 
would,  in  the  ordinary  run,  be  in  use.  The  floor  S|>aoe  occupied 
would  be  approximately  45ft.  Bin.  by  33ft.  Din:  equal  1,535'6 
square  feet  measured  over"  the  setting. 

As  a  water-tube  boiler  installation  for  a  similar  duty,  the 
writer  would  recommend  three  boilers,  two  of  which  are  to  be 
capable  of  similar  duty  to  the  three  Lancashires.  The  approxi- 
mate cost  of  tliese  three  boilers,  complete  with  mountings, 
delivered  and  erected  within  10  miles  of  Manchester,  would  be 
=£1,900.  The  approximate  cost  of  the  brickwork  settings  w<iuld 
be  ,£215.  The  total  cost  of  the  boilers  and  settings  would 
thus  be  ^2,115,  not  including  economiser  chamber  or  main  flue 
as  before.  The  floor  space  occupied  would  be  44  ft.  6  in.  by 
19  ft.  2  in.,  equal  to  852'8  square  feet_,  including  all  necessary 
j)assage  ways  to  give  access  to  the  sides  of  the  settings  for 
cleaning  purposes. 

Tlie  cost  of  the  water-tube  boiler  installation  is  thus  3  per 
cent  lower  than  for  the  Lancashire  boiler  installation,  and  at  the 
same  time  occupies  30  jjer  cent  less  floor  space..  With  the 
Climax  boiler,  the  floor  space  is  still  further  reduced. 

As  regards  efficiency  or  coal  consumption,  as  previously 
mentioned,  makers  of  any  of  the  leading  types  of  water-tube 
boilers  will  guarantee  an  efficiency  of  not  less  than  70  per  cent 
of  the  heating  value  of  the  fuel,  under  ordinary  conditions, 
say  101b.  of  water  per  pound  of  coal. 

Taking  the  high  figure  of  9  lb.  for  the  Lancashire  boiler, 
the  reduction  of  coal  con.sumption  is  still  10  per  cent  in  favour 
of  the  water-tube  boiler,  and,  basing  the  coal  consumption 
expenditure  of  the  installation  on  £30  per  week  for  the 
Lancashire  boilers,  the  saving  in  fuel  cost  alone  would  amount 
to  7  per  cent  of  the  total  cost  of  the  installation  in  one  year  of 
50  weeks  of  56  hours. 

The  writer  wishes  to  apologise  for  the  incomplete  manner 
in  which  he  lias  dealt  with  am  important  subject,  for  example, 
no  mention  has  been  made,  up  to  the  present,  of  the  Scotch 
or  marine  and  economic  types,  or  of  many  other  very  efficient 
types  of  both  fire  and  water-tube  boilers,  the  aim  being  rather 
to  give  a  rough  comparison  between  representative  types  of 
water-tube  boilers,  as  used  in  this  district,  and  the  form  of 
shell  or  fire-tube  boiler  most  usually  employed  in  this  locality. 

Discussion. 

Mr.  Boswell,  who  is  well  known  for  his  partiality  for  the  shell 
boiler,  in  opening  the  discussion  said,  the  author  had  not  given 
all  the  disadvantages  of  the  water-tube  boiler.  He  agreed  with 
Mr.  Stromeyer,  in  his  paper  before  the  Mechanical  Engineers,  that 
scale  did  not  materially  affect  the  efficiency  of  a  boiler,  although 
it  increased  wear  and  tear,  but  bad  feed  water  was  certainly  less 
destructive  in  a  shell  and  flue  boiler  than  in  a  water  tube.  He 


thought  Mr.  Hobbs  had  been  very  tinfair  to  rate  a  boiler  30  ft. 

by  8  ft.  at  5,000  lb.  of  water  per  hour.  With  very  common 
boiler  slack  and  a  moderate  chimney  draught,  any  boiler-maker 
would  be  glad  to  sell  and  guarantee  5,000  lb.  of  water,  while  as 
high  as  13,9371b.  of  water  per  hour  had  been  evaporated  unde  r 
ordinary  working  conditions  with  a  consumption  of  41  lb.  of 
c'oal  per  foot  of  grate,  and  an  evaporation  of  9  40  of  water  per 
pound  of  combustible.  The  fact  that  water-tube  boilers  have 
to  be  built  after  arriving  at  destination  is  a  factor  which  siiould 
be  taken  into  account  when  considering  freight. 

Mr.  Piggott  could  not  agree  with  tlio  author  that  scaling 
was  an  impossibility  in  a  water-tube  boiler.  He  agreed  with 
the  lecturer  that  the  shell  type  of  boiler  was  not  good  for  higli- 
pressure  steam.  The  boilers  had  to  be  held  together  by  what 
lie  would  call  "  brute  force,"  the  strain  on  the  structure  being 
enormous.  The  water-tube  boiler  could  deal  just  as  well  with 
sudden  demands  of  steam  as  the  Lancashire  boiler;  and  there 
was  one  certain  tiling  with  a  Lancashire  boiler,  unless  it  had 
its  economiser  behind,  it  was  a  very  uneconomical  type  of  steam 
raiser. 

Mr.  Stromeyer  said  that  collieries  and  ironworks  were  still 
almost  entirely  in  favour  of  externally-tired  boilers.  The  favour 
with  which  water-tube  boilers  had  again  been  received  in  this 
country  was  entirely  due  to  the  endeavours  and  experiments  of 
Mr.  Tliornycroft.  He  thought  the  advantages  of  the  marine 
type  of  boiler  for  stationary  inland  work  had  not  been  sufficiently 
considered,  and  they  could  force  a  marine  boiler  to  an  extent 
that  would  not  be  practicable  with  tlie  water^ube  type  of  boiler.s. 

Mr.  Constantine  said  that  his  experience  was,  that  although 
the  Lancashire  boiler  was  undoubtedly  a  very  good  steam  raiser 
and  had  given  excellent  results,  the  water-tube  boiler  was  more 
economical  in  practice,  and  the  best  type  of  water-tube  boiler 
was  less  costly  in  the  way  of  maintenance  and  cleaning.  With 
regard  to  the  marine  type  of  boiler,  this  was  subject  to  various 
defects,  due  particularly  to  the  difference  iu  temjierature  of  the 
shell  and  the  internal  portions,  but  probably  the  heavy  cost  of 
marine  boilers  was  largely  the  cause  of  its  not  being  used  for 
land  purposes. 

Mr.  Ingham  referred  to  the  Lancashire  boiler  as  a  very  good 
old  servant,  but  in  his  opinion  there  was  a  future  for  the 
water-tube  boiler. 

Mr.  Daniel  Adamsou  pointed  out  that  the  one  great  advantage 
))ossessed  by  the  Lancasihire  boiler  was,  that  it  would  last  for 
20  or  30  years,  and  nobody  would  know  it  was  there. 

Messrs.  Rowland,  Wells,  and  Ingham  also  joined  iu  the 
liscussion,  and  the  proceedings  terminated  after  a  short  reply. 


A    NEW    BALANCED    STOP  VALVE. 


Messrs.  Holden  and  Brooke  Limited,  of  West  Gorton, 
Manchester,  have  recently  introduced  a  new  form  of  ;i 
balanced  stop  valve,  known  as  Green's  patent  valve,  for 


Fig.  1. 

high  steam  pressures.  By  the  courtesy  of  Messrs.  Holdeii 
and  Brooke  Limited  we  are  enabled  to  give  the  following- 
description  and  illustrations  of  this  unique  valve.  The 
inventor  claims  to  have  overcome  the  difficulty  that  has 
been  experienced  in  the  past  by  designers  of  equilibrium 
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or  double-beat  valves  in  preventing  leakage  due  to  unequal 
expansion,  and  also  in  making  the  valve  ea.sy  to  operate 
without  requiring  great  force. 

Referring  to  fig.  2,  it  will  be  seen  that  the  smaller  valve 
has  the  pressure  on  the  underside  and  the  larger  valve  the 
pressure  on  the  top.  By  this  arrangement  the  smaller 
valve  is  the  first  to  open  on  putting  the  operating  gear 
into  motion,  and  continues  open  until  the  pressure  is  equal 
on  both  sides  of  the  larger  valve.  The  extent  of  the  lift 
on  the  smaller  valve  is  controlled  by  a  stop  on  the  cover. 
On  this  stop  coming  into  operation  the  larger  valve  (which 
in  the  meantime  has  become  balanced)  commences  to  open. 
The  principal  novelty  of  this  valve,  however,  is  tlie  metliod 
of  operation,  whicli  is  positive,  and  enables  one  man  to 
easily  open  the  A^alve  without  force.  The  njethod  is  as 
follows :  To  open,  the  hand  wheel  is  revolved  with  a  left- 
hand  motion.  The  spiudle  C  is  thereby  revolved,  and  the 
nut  D,  having  a  left-hand  thread,  travels  along  the  spindle 


Smolj  Yohe  Open  £  Inrrft 


FiG.  2. 

C  in  the  direction  of  the  arrow  E.  The  nut  F,  which  is 
screwed  with  a  right-hand  thread,  is  meantime  held 
stationary,  owing  to  the  pi'essuie  on  the  top  side  of  the 
larger  valve  M ;  this  disposition  causes  the  spindle  C  to 
t)'avel  through  the  nut  F  in  the  direction  of  the  arrow  E. 
This  action  opens  the  smaller  valve  L,  and  continues  to  do 
so  until  the  pin  G  comes  into  contact  with  the  stop  H.  The 
piessure  is  now  equal  on  both  sides  of  the  larger  valve  M, 
and  as  the  nut  D  cannot  travel  further  in  the  direction  of 
the  arrow  E  (owing  to  the  stop  H),  the  continual  revolving 
of  the  hand  wheel  causes  the  spindle  C  to  travel  through 
the  nut  D  in  the  opposite  direction  ;  at  the  same  time  the 
nut  F  will  also  travel  in  the  direction  of  the  arrow  K, 
thus  causing  the  larger  valve  M  to  be  opened. 

To  close,  the  hand  wheel  is  revolved  with  a  right-hand 
motion,  and  the  operation  is  reversed,  the  larger  valve  M, 
havhig  the  pressure  on  the  top  side,  being  closed  first. 

As  will  be  readily  seen,  the  operating  gear  can  be 
arranged  in  a  variety  of  positions,  after  the  valve  is  fitted 
in  position,  to  suit  local  circumstances.  If  required,  the 
valve  can  be  made  to  operate  by  direct  lever  control 
instead  of  by  screw. 


MERSEY  RAILWAY  :    MULTIPLE  CONTROL.* 


The  Mersey  llailway  Company  was  origiually  opened  lor  traffic 
on  the  20tli  "Jime,  188(5.  the  contract  with  the  British 
Westiughouse  Electric  aud  Manufacturing  Company  Limited, 
for  the  complete  electrification*  of  the  road,  was  signed  the 
15th  July,  1901,  and  electric  traction  was  inaugurated  the 
3rd  May,  1903.  • 

Thirty-two  million  passengers  crossed  the  Mersey  Eiver  iu 
1901.  Of  the  number  less  than  30  per  cent  (9,000,000)  took 
the  smoky  tunnel  of  the  Mersey  Kailway.  The  operating 
expenses  tor  several  previous  years  had  been  about  90  per  cent 
of  the  gross  receipts.  Electric  traction  had  been  agitated  at 
frequent  intervals  during  the  history  of  the  road.  It  took 
final  shaj^e  in  1901. 

Twenty-two  months  from  the  letting  of  the  contract  electric 
traction  was  in  full  swing.  During  these  twenty-two  months 
a  complete  5,001)  H.P.  station  was  erected  on  the  old  fan  house 
site  near  Hamilton  Square  Station,  Birkenhead,  8,000  speciu! 
sleepers  put  in  the  permanent  way,  1,800  tons  of  collector  rail 
laid  and  bonded,  the  necessary  power  and  lighting  cables 
installed,  new  rolling  stock  2H'oduced,  and  the  railway  employees 
trained  for  electric  operation.  Ninety  days  elapsed  from  start 
to  finish  of  the  250ft. 'stack  containing  865,000  bricks;  the 
actual  number  of  working  days  was  56.  The  work  on  the  per- 
manent way  in  the  tunnel  was  of  such  a  disagreeable  nature 
that  difficulty  was  experienced  in  retaining  the  men.  The 
actual  working  hours  were  from  12-30  till  4-30  a.m.,  except 
on  Sundays,  when  they  were  extended  to  noon.  The  air  was 
never  free  from  smoke.  As  the  greater  part  of  the  cable  work 
was  in  the  ventilation  headings,  there  was  here,  in  addition 
to  the  smoke,  a  seventeen  years'  accunudation  of  soot  to  contend 
•  with. 

Two  methods  of  inaugurating  electric  traction  were  con- 
sidered:—^ 

(1)  A  gradual  change. 

(2)  An  instantaneous  change. 

The  arguments  in  favour  of  the  gradual  substitution  were 
that  it  was  a  natural  method  for  the  power  house  staff,  the 
train  crews,  the  signal  cabin  men,  and  the  traffic  department 
iu  general,  to  easily  acquire  a  familiarity  with  the  new  system; 
that  the  various  mishaps  incident  to  the  commencement  of 
electric  traction  would  cause  the  least  delay  to  traffic  during 
the  period  of  mixed  service,  and,  moreover,  that  this  metliod 
would  avoid  the  nervousness  on  the  part  of  the  employees 
incident  to  an  instantaneous  change  from  steam  to  electricity. 
However,  as  the  j3rejudice  against  smoke  was  so  strong,  it  was 
decided  that  electric  traction  ought  to  begin  in  a  pure  atmo- 
sphere in  a  clean  aud  bright  tunnel.  Arrangements  were  made 
for  an  instantaneous  and  complete  transformation.  The  steam 
traffic  was  to  cease  with  a  certain  day,  and  electric  traction, 
with  a  complete  train  service,  to  begin  on  the  succeeding 
morning. 

This  is  the  first  example,  on  the  part  of  a  railway  system, 
of  an  instantaneous  chahge  from  steam  operation  to  electric. 

Brief  Description  of  the  Present  System. 

The  Mersey  River  tunnel  extends  from  Central  Station,  Liver- 
pool, to  Central  Station,  Birkenhead,  a  distance  of  21  miles, 
f'rom  Birkenhead  Central  Station  to  Green  Lane  there  is  an 
additional  length  of  tunnel  of  '24  miles,  and  from  Hamilton 
Square  Station  to  Birkenhead  Park  a  branch  tunnel  of  1  mile. 
The  tunnel  is  26  ft.  wide  and  19  ft.  high  from  the  rails. 

Drainage. — There  are  two  jiumping  stations,  one  on  each 
bank  of  the  river.  Together  they  handle  6,000  gallons  of  water 
per  minute.  They  are  equipped  with  a  total  number  of  six 
pumjis,  aud  have  a  maximum  capacity  of  18,000  gallons  per 
minute,  so  that  the  possibility  of  flooding  the  tracks  is  extremely 
remote.  In  fact,  the  structure  of  the  tunnel  and  the  effectiveness 
of  the  drainage  system  are  such  that  a  sprinkling  car  is  used 
occasionally  to  lay  the  dust. 

Ventilation. — The  ventilation  of  the  tunnel  is  now  entirely 
satisfactory.  The  steam  plants  have  been  suppressed,  aud  two 
12  ft.  and  one  5  ft.  motor-driven  fans  installed.  The  5  ft.  fan 
is  at  Low  Level  Station,  and  the  other  two  at  James  Street 
and  Hamilton  Square  Stations.  In  normal  operation  each 
12  ft.  fan  moves  65,000  cubic  feet  of  air  per  minute,  with  a 
consumption  of  24  H.P.  However,  the  natural  ventilation 
of  the  tunnel  is  such  that  the  5  ft.  fan  is  seldom  required,  and 
the  greater  part  of  the  work  is  done  by  one  12  ft.  fan. 

Lifts. — The  steam-driven  lift  pumps  have  been  replaced  by 
motor-driven  ones,  and  at  the  same  time  the  speed  of  the  James 
Street  lifts  has  been  increased  60  per  cent.  The  pump  motors 
are  automatically  started  and  stopped  by  variations  in  the 
water  pressure. 

Permanent  Way. — The  general  arrangement  of  the  system 
is  that  of  the  letter  "  Y."    The  distance  from  Central  Station, 
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Liverijool,  to  Eock  Ferry  Station  (two  terminals)  is  3'75 
miles,  and  from  Hamilton  Square  Junction  to  Birkenhead  Park 
Station  (the  other  termiiuil)  a  distance  of  1'2  miles.  The 
track  is  double  throughout,  and  has  a  total  length,  including 
sidings,  of  12-25  miles.  The  repairing  and  cleaning  sheds  arc 
at  Birkenhead  Central  Station.  The  collector  rails,  both  positive 
and  negative,  are  insulated,  and  the  positive  is  provided  with 
a  guard  timber.  The  negative  bus  bar  on  the  main  station 
board  is  earthed  on  the  running  rails  at  tlie  point  nearest  the 
power  station.  This  practically  reduces  the  negative  rails  to 
the  same  potential  as  the  earth,  and  consequently  eliminates 
them  as  a  source  of  danger  from  shock.  The  positive  collector 
rail  is  outside  and  above  the  running  rail.  The  negative  is  also 
slightly  higher  than  the  running  rails,  and  is  between 
them.  Both  are  insulated  with  glazed  earthenware  blocks. 
The  insulators  are  mounted  on  every  third  sleeper,  whicli  arc 
3  in.  longer  than  the  others.  The  conductivity  of  the  collector 
rails  is  one-seventh  that  of  copper. 

Rullinfj  Stuck. — The  rolling  stock  is  entirely  new.  It  consists 
of  57  cars,  of  which  2i  are  motor  cars,  and  -33  trailers,  sufficient 
for  eleven  five-car  trains  and  two  spare  nKitm  cars.  The  trains 
are  operated  on  a  three-minute  schedule,  which  calls  for  nine 
trains  in  service  and  two  standing  by.  The  new  cars  are  of  the  cor- 
ridor type,  and  measure  60  ft.  over  all.  There  are  several 
kiutJs — first-class  motor,  third-class  motor,  first-clas.s  trailer, 
third-class  trailer,  and  composite  trailer.  Their  seating 
capacities  are  respectively  48,  50,  60,  64,  and  62  passengers 
each.  All  are  provided  with  smoking  compartments  except 
the  composite  trailer.  The  second  class  was  abjlished  with 
steam  traffic.  Each  car  is  provided  with  two  Baldwin  four-wheel 
bogie  trucks,  standard  We.stinghouse  air  brake,  with  storage 
reservoirs,  Janney  couplers  and  buffers,  pantograph  gates,  etc 
Each  motor  car  is  equipped  with  four  Westinghouse  100  H.P. 
600  volt  railway  motors,  one  main  controller,  starting  rheostat, 
etc.,  and  electro-pneumatic  control. 

Fire-proofing. — The  driver's  compartment  is  lined  with, 
in.  asbestos  slate.  All  cables  have  non-combustible  insulation  ; 
the  motor  leads  are  carried  in  iron  tubing;  the  car  botton; 
directly  over  the  motors,  rheostats,  and  cables  is  lined  with  the 
same  asbestos  slate.  In  addition  to  the  circuit  breaker  in  the 
driver's  compartment,  there  is  a  fuse  on  each  shoe  beam.  The 
power  cables  are  confined  exclusively  to  the  motor  cars.  The 
control  line  for  the  electro-pneumatic  control  circuits  connecting 
the  front  and  rear  motor  cars  is  independent  of  the  power 
circuit,  and  gets  its  current  from  a  14  volt  storage  battery. 
All  trains  are  provided  with  fire  extinguishers. 

Power  Station. — The  power  station  is  located  near  the 
junction;    consequently  is  at  the   centre  of  the  system. 

The  building  is  of  brick  and  steel  construction,  135  ft.  by 
144  ft.  7  in.,  divided  by  a  wall  into  boiler  and  engine  rooms. 
There  are  nine  Stirling  water-tube  boilers  of  4,370  square  feet 
of  heating  surface,  built  for  1701b.  steam  pressure,  provided  with 
superheaters,  and  of  a  nominal  550  H.P.  rating.  The  furnaces 
have  each  115  square  feet  of  grate  surface,  and  are  provided  with 
Eoney  stokers.  The  draught  is  controlled  by  dampers  worked 
by  an  automatic  regulator.  The  action  of  the  regulator  depends 
upon  the  variations  of  the  steam  pressure.  There  are  two  surface 
condensers,  each  capable  of  handling  70,0001b.  of  steam  per 
hour,  and  each  provided  with  circulating  and  dry  vacuum 
pumps.  A  pump  discharges  the  water  of  condensation  into  the 
jet  heater.  Between  the  jet  heater  and  tke  hot-well  there  is  a 
Harris  purifier  and  filter  capable  of  treating  100,000  lb.  of 
water  per  hour  by  a  combined  chemical  and  physical  process. 
There  is  also  a  softener  for  treating  the  make-up  water.  From 
the  hot-well  the  feed  water  is  forced  through  the  economisers 
by  one  of  two  Weir  compound  feed  pumps.  The  economisers 
consist  of  940  9  ft.  tubes.  The  coal  is  dumped  directly  into 
the  crusher  pit  either  from  wagons  on  the  siding  or  from  carts 
on  Canning  Street.  Prom  here  it  is  carried  by  the  conveyer 
to  the  boiler  room  bin.  The  conveyer  can  handle  30  tons  per 
hour,  and  the  bin  has  a  storage  capacity  of  600  tons.  There 
are  weighing  machines  in  the  chutes  between  the  bin  and  the 
hoppers.  The  same  conveyer  deposits  the  ashes  in  another 
bin  directly  over  the  railway  siding.  The  steam  piping  is  steel , 
and  all  pipes  of  6  in.  diameter  and  over  have  welded  flanges. 
The  main  header  (10  in.  and  12  in.)  is  arranged  in  ring  and 
provided  with  sectioning  valves.  Between  each  boiler  and  the 
ring  there  is  a  ball  isolating  valve,  a  stop,  and  an  additional 
valve  between  the  superheater  and  the  steam  dome.  All  the 
high  pressure  piping  is  lagged.  The  exhaust  main  is  of  riveted 
sheet  steel  pipe.  The  exhaust  valve  of  each  engine  is  by-passed 
by  an  automatic  valve,  and  in  the  main  exhaust  there  is  a 
42  in.  automatic  atmospheric  relief. 

The  engine  room  contains  three  1,200  K.W.,  two  200  K.W. 
units,  one  booster  group,  and  a  j9-panel  board  for  controlling 
the  electrical  apparatus.  All  the  steam  and  electrical  machinery 
is  of  Westinghouse  manufacture.  Tlie  1,200  K.W.  engines 
are  vertical  cross  compound  30  in.  and  60  in.  by  48  in.,  94  E.P.M., 
built  to  carry  60  per  cent  overload  at  160  1b.  pressure,  100  deg. 
Fah.  superheat,  and  27  in.  of  vacuum,  and  an  overload  of  40 
per  cent   whea  running   non-condensing.    The  main  engines 


are  provided  with  butterfly  emergency  and  high  pressure  poppet 
valves.  The  low  pressure  valves  are  of  the  Corliss  type.  There 
are  two  governor  belts,  and  the  gear  controls  both  high  and 
low  pressure  admission.  A  central  gravity  system  of  lubrication 
is  used. 

The  dynamos  are  comjjound  wound,  650  volt,  direct  ciurent. 
They  are  also  ijrovided  with  collector  rings,  and  can  supply 
25  cycle  three-phase  alternating  current.  This  alternating  cur- 
rent provision  is  to  take  care  of  the  long  distance  transmission 
that  will  be  necessai-y  for  future  extensions.  The  200  K.W. 
engines  are  16  in.  and  27  in.  by  16  in.,  250  E.l'.M.,  and  each 
direct  connected  to  a  compound  wound  650  v(jlt  dynamo.  The 
booster  group  consists  of  a  2,000  ampere  reversible  shunt 
booster,  a  compound  wound  exciter,  and  a  150  H.P.  compound 
wound  driving  motor.  The  booster  armature  is  in  scries  with. 
320  cells  of  type  E  chloride  accumulator  of  1,000  ampere  hour 
capacity  at  one  hour  rating,  and  capable  of  supporting  2,0(X' 
amperes  momentary  discharge. 

TrtWcy. — Paper  insulated  lead  covered  cables  are  used  almost 
exclusively.  However,  in  the  case  of  track  cross  bonds,  rubber 
insulated  lead-covered  cables  are  used  to  avoid  sealed  end  con- 
nections. These  cables  are  of  the  British  Insulated  and  Helsby 
Cables  Company's  nuike.  The  cables  reach  the  main  tuune! 
through  the  ventilation  headings.  In  the  ventilation  headings 
and  generally  in  the  main  tunnel  jthey  are  supported  on  iron 
brackets.  Along  platforms  and  retaining  walls  they  are  sup- 
ported in  boxes,  and  where  they  pass  underground  they  are  laid 
on  the  solid  system.  The  lead  sheathings  are  bonded  together 
and  earthed  at  the  power  station  and  at  the  track  as  well. 
Frequent  examinations  have  detected  no  trace  of  electrolysis. 

Tlie  power  circuits  to  the  track  consist  of  eleven  cables  of 
1'25  square  inch  cross  section.  All  of  these  tai)  the  collector 
rails  within  the  immediate  vicinity  of  Hamilton  Square  Station. 
The  two  positive  Liverpool  cables  are  controlled  by  independent 
switches  and  a  common  circuit  breaker.  One  of  these  cables 
is  for  the  up*track  and  the  other  for  the  down.  The  two 
negative  cables  are  connected  to  a  single  switch  on  another 
panel.  The  Eock  Ferry  branch,  is  controlled  in  the  same  way, 
likewise  the  Birkenhead  Park  branch,  except  that  here  there 
is  but  one  negative  cable. 

Signal  Cabins. — At  each  signal  cabin  there  is  a  brake  in  the 
positive  collector  rail,  and  the  circuits  pass  through  switches  and 
circuit  breakers  in  the  cabin.  All  cabins  of  any  one  branch 
are  therefore  in  series. 

Lighting. — An  independent  twin  lighting  cable  is  carried  to 
the  extremity  of  each  branch  of  the  road.  During  traffic  hours 
the  lighting  current  is  supplied  by  one  of  the  200  K.W. 
generators.  During  non-traffic  hours,  when  all  the  engines  are 
shut  down,  the  current  comes  from  the  storage  battery.  One 
thousand  four  hundred  and  forty  incandescent  and  109  arc 
lamps  are  used.  'Ilie  incandescents  are  run  three  in  series, 
and  the  arcs  from  ten  to  thirteen  in  series.  The  arcs  are  of  the 
Westinghouse  Bremer  type.  The  arc  and  incandescent  circuits 
are  controlled  from  small  tablet  boards  in  the  various  stations. 
The  wiring  from  these  boards  is  carried  in  enamelled  tubes  of 
the  water-tight  screwed  joint  type.  The  tunnel  lights  are 
placed  100  ft.  apart  on  either  side  of  the  tunnel,  and  are  con- 
trolled from  the  signal  cabins. 

Air  Compressors. — The  compressed  air  for  the  brakes  and 
jjueumatic  control  system  is  supplied  from  compressor 
stations  at  Eock  Ferry  and  Birkenhead  Park.  Each  of  these 
is  provided  with  2 — 15  H.P.  motor-driven  automatically-con- 
trolled comjjressors  that  keep  the  station  storage  reservoirs 
charged  up  to  150  lb.  There  are  also  two  oomjjressors  at 
Birkenhead  Central  and  one  at  Low  Level.  The  storage  reser- 
voirs on  the  motor  cars  have  a  capacity  sufficient  for  two  return 
trips.  They  are  charged  to  135  lb.  This  pressure  is  reduced 
to  90  for  braking  and  40  for  control. 

The  elimination  of  the  locomotive  solved  the  smoke  problem 
and  reduced  the  ventilation  charges  more  than  80  per  cent. 

Coal  Handling  Machinery. — The  mechanical  conveyer  and 
stoker  handle  480  tons  of  coal  per  week.  The  time  of  eleven  men 
is  charged  against  this  work.  The  ojicratiou  and  maintenance 
charges,  including  the  ash  handling,  do  not  exceed  Ji20  per 
week.  It  is  estimated  that  if  the  mechanical  work  were  done 
by  hand  twenty  men  would  be  required,  and  the  corresponding 
charges  would  be  ,£39,  a  little  less  than  double  the  present 
cost.  Tlie  effectiveness  of  the  stokers  is  also  attested  by  the  fact 
that  there  has  not  been  a  single  smoke  summons  since  the 
first  few  weeks  of  electric  working. 

Feed  Water  Sijst'in. — The  use  of  a  surface  condenser  and  a 
feed  water  purifier  enables  the  condensed  steam  to  be  returned  to 
the  boilers.  The  average  electric  load  on  the  station  is  22,000 
K.W.H.  per  day.  At  231b.  of  water  per  kilowatt  hour  this 
means  506,0001b.,  or  50,600  gallons  per  day.  Now,  since  the 
auxiliaries  exhaust  into  the  jet  heater  and  the  condensation 
in  the  1601b.,  steam  lines  is  returned  to  the  boilers,  the 
assumption  can  be  made  that  about  9  per  cent  or  4,600  gallons 
of  make-up  water  is  used  per  day.  The  cost  of  Durifymg  is 
taken  at  Id.  per  1,000  gallons,  and  the  cost  of  city  water  at 
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7d.    The  uet  result,  therefore,  is  a  saving  of  46,000  gallons 
per  day  at  6d.  per  1,000  gallons,  which  means  ,£420  i)ei-  year. 

The  discharge  from  the  neighbouring  pump  station  supplies 
tunnel  water  lor  condensation  pmposes.  Tlie  combined  use 
of  the  condensation,  jet  heater,  and  economiser  effects  a  saving 
in  fuel.  According  to  readings,  taken  a  few  days  ago,  the  actual 
difference  in  temjjerature  between  the  make-up  water  going 
into  the  hot-well  and  the  feed  water  going  into  the  boilers  was 
148  deg.  Fah.  Now,  as  indicated  above,  the  average  electrical 
output  of  the  station  is  22,000  K.W.  hours  per  day,  which  at 
23  lb.  of  water  per  K.W.  hour  (extending-  over  24  hours  and 
including  all  auxiliaries)  means  5U6,000  lb.  of  water  per 
day.  To  this  must  be  added  250,000  lb.  per  day  for  the 
pumjjing  station,  making  a  total  of  756,000  lb.  of  water 
I'vaiiorated  every  24  hours.  Since  this  water  enters  the  boiler 
at  a  temperature  148  deg.  above  the  boroiigh  supply,  it  follows 
that  756,0001b.  of  water  have  been  raised  148  deg.,  which  means 
that  112,000,000  heat  units  have  been  added  to  the  feed  water 
by  the  condensation,  jet  heater,  and  economiser.  Allowing 
12,000  B.T.TJ.  per  pound  of  coal  and  65  per  cent  for  the  all  day 
efficiency  of  the  boilers,  then  7,800  heat  units  of  every  pound 
of  coal  consumed  get  into  the  steam  througli  the  boiler.  It  is 
evident,  therefore,  that  the  112,000,000  units  absorbed  from. the 
condensation  and  the  gases  represent  a  saving  of  14,3601b.,  or 
64  tons  of  coal  per  day.  Since  the  average  consumption  is  i 
54  tons  per  day,  the  saving  is  practically  118  per  cent.  With 
coal  at  10s.  per  ton,  this  means  the  sa\-ing  would  more  than 
pay  for  the  economiser  in  one  year. 

Batteri/  and  Booster. — During  the  greater  part  of  the  day  one 
dynamo  and  the  battery  are  able  to  carry  the  load.  The  average 
week-day  load  is  25,000  K.W.  hours  per  day,  or  an  average  of 
1,280  K.W.  per  hour  for  the  19J  hours  of  actual  service.  This 
average  load  exceeds  slightly  the  capacity  of  one  generator. 
During  the  ordinary  traffic  the  line  load  varies  rapidly,  and  may 
pass  from  zero  to  3,500  amperes  in  the  space  of  a  few  seconds. 
However,  the  action  of  the  reversible  booster  is  such  that  the 
battery  discharges  into  the  line  during  the  peaks,  and  is 
charged  when  line  load  is  light.  The  result  is  that  the  load 
oil  the  engine  is  fairly  uniform,  and  is  slightly  less  than  full 
load.  Tliis,  of  course,  is  an  economical  running  condition. 
During  the  heavy  traffic  the  line  load  ranges  from  zero  to  5,000 
amperes.  A  second  generator  is  used  during  these  periods, 
'i'he  action  of  the  booster  is  such  as  to  keep  both  machines 
working  fairly  uniformly  at  about  two-thirds  of  their  capacity. 
(In  addition  to  the  charging  the  batteries  get  when  two  main 
generators  are  running,  they  get  a  complete  charging  once  a  week 
after  traffic  hours.) 

Multiple  Control. — There  has  been  an  evolution  in  the  method 
of  electrically  propelling  heavy  trains.  The  process  has  distri- 
buted the  motors  among  several  cars  of  the  train,  and  narrowed 
down  the  use  of  electric  locomotives  to  special  cases.  The 
advantages  resulting  from  the  distributed  application  of  the 
motors  are,  of  course,  smaller  motors,  more  available  adhesion, 
greater  acceleration,  and  increased  flexibility  in  the  make  up 
of  trains. 

In  one  of  these  the  controller  on  each  motor  car  is  operated  by 
air  pistons.  The  air  supply  comes  from  a  storage  reservoir 
common  to  the  brakes  and  auxiliary  control,  and  the  air  valves 
are  worked  by  electro  magnets  that  get  their  current  from 
14  volt  storage  batteries.  The  multiple  control  switches  or 
master  controllers  are  insei^ted  at  several  points  in  a  7-core  cable, 
extending  the  full  length  of  the  train,  and  any  one  of  these 
switches  can  make  the  various  connections  between  the  battery 
and  magnet  valve  necessary  for  the  operation  of  the  control. 
In  tliis  system  the  auxiliary  control  is  entirely  independent 
of  the  main  power  circuit. 

(T(i  he  continued.) 


The  Manchester  Corporation  Tramways  Department  have 
contributed  this  year  .£50,000  in  relief  of  the  city  rates.  Last 
year,  when  the  whole  of  the  tramway  system  was  not  in 
operation,  the  committee  voted  ^£30,000,  so  that  the  sum  now 
granted  is  a  substantial  advance  on  what  has  hitherto  come 
from  the  tramways  undertaking  in  relief  of  public  burdens. 

Obituary. — We  regret  to  announce  the  death  of  Mr.  C.  J.  Galloway, 
of  Galloways  Limited,  Knott  Mill  Ironworks,  Manchester,  whose  death 
took  place  suidenly  at  KnutsEord,  on  the  i4th  iust.  Mr.  Galloway 
took  a  great  intsrest  in  industrial  exhibitions,  having  the  chief  manage- 
ment of  the  machinery  in  the  British  Section  of  the  Paris  Exhibition 
uf  1878,  and  presiding  over  the  engineering  department  of  the  lioyal 
Jubilee  Exhibition,  held  in  Manchester,  in  1887.  He  also  took  a 
considerable  part  in  the  formation  of  the  Manchester  Ship  Canal, 
being  on  ibe  board  of  directors  and  an  active  member  of  the  works 
committee. 


INVENTIONS  OF  THE  WEEK. 

Uy  Mauks  and  Clerk,  The  Practical  Engineer  Patent  Agency, 
18,  Southampton  Buildings,  Chancery  Lane,  London,  W.C.; 
30,  Cross  Street,  Manchester;  and  13,  Temple  Street, 
Birmingham. 

The  first  date  given  after  the  number  of  each  specification  ts  the  dale 
of  application.  The  second  date  is  that  of  the  advertisement  of 
acceptance  of  the  complete  specifications. 

The  following  accepted  specifications  were  advertised  on  the  date 
mentioned,  and  within  two  months  of  such  date  any  person  properly 
interested  can  oppose  the  sealing  and  grant  of  the  patent  by  giving 
formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  specification  herein  referred  to,  or  of  any  other  published 
patent  specification,  will  be  forwarded  post  free  for  one  shilling  upon 
application  being  sent  to  Messrs.  Marks  and  Clerk  at  either  of  the 
above  addresses. 

Engine  Governor.  Anhkews.  No.  538,'»,  of  7th  March,  1903 
.Vd.  of  ac,  17th  February,  1904. — This  invention  relates  to  an 
engine  governor  wherein  the  throttle  or  other  valve  controlling 
the  motive  fluid  is  actuated  by  means  of  a  piston  or 
plunger  working  in  a  cylinder,  into  which  liquid  or  gas 
is  forced  by   a  device,  -siu'li  as  a  force  pump,    operated  by 


Specificati.pn  No.  5385,  of  iy03. 

the  engine,  the  cylinder  having  an  outlet,  the  area  of  which 
can  be  adjusted  to  permit  the  escape  of  a  quantity  of  fluid  or 
gas  conesponding  to  the  normal  speed  of  the  engine,  whereby, 
when  the  speed  exceeds  the  normal  the  piston  or  plunger  is 
raised  and  so  closes  the  throttle  or  other  valve.  , 

Steam  Rollers.  Avklinc.  No.  6308,  of  18th  March,  1903. 
Ad.  of  ac,   17th   February,  1904. — This  invention  relates  to 


Fig.  1. 

steam  road  rollers,  the  construction  consisting  of  the  combination 
of  a  boiler  of  the  locomotive  type  with  horn  plates  attached  to 
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the  hom  plates  of  the  firebox,  and  extending  rearwardly  to  carry 
a  driving  roller  between  the  horn  plates,  the  front  and  rear 


Fig.  2. 

Specification  No.  G30S,  of  1903. 

roller  being  so  mounted  as  to  travel  in  one  and  the  same  path, 
and  a  footplate  disposed  centrally  between  the  rear  or  driving 
roller  and  the  front  plate  of  the  boiler. 

Water-tube  Boilers.  Cuwan.  No.  3762,  of  17th  February 
1903.  Ad.  of  ac,  February  16th,  1904.— This  invention  relates 
to  an  improved  construction  of  water-tube  boilers,  especially 
those  of  the  "  W  "  type  of  Stirling  boiler,  consisting  of  three  upper 
steam  and  water  drums  connected  with  each  other,  and  with  two 
lower  drums  by  banks  of  tubes,  a  firegrate  situated  between 


Specification  No.  3702,  of  1903. 

the  two  lower  drums,  and  baffles  for  directing  the  furnace  gases 
to  the  right  and  left  of  the  middle  steam  and  water  drum  to 
the  exit  flues.  The  object  of  the  invention  is  to  provide  a 
compact  boiler  of  light  weight,  especially  adapted  for  use  in 
vessels  and  places  where  there  is  but  little  space  available. 

Slide  Valves.  Lake.  (Communicated  from  U  S  A.  by  the 
Southwark  Foundry  and  Machine  Company,  Philadelphia.) 
No.  12785,  of  6th  June,  1903.  Ad.  of  ac,  17th  February,  1904.— 
This  invention  relates  to  ths  construction  of  adjustable  back 
bearings  for  sliding  valves,  chiefly  desigired  for  blowing  engines 
and  the  like,  and  has  for  its  object,  particularly,  to  provide 
means  for  adjusting  such  bearings,  enclosed  in  a  closed  chamber 
from  the  outside  of  the  chamber,  and  also  to  improve  the 
character  of  the  back  bearing,  and  of  the  means  for  adjusting 
them.  The  invention  consists  primarily  in  a  grid  slide  valve 
of  the  combination  with  one  or  more  adjustable  back  bearings 
therefor,  a  series  of  bolts  secured  to  the  back  bearings  and 
having  their  outer  ends  threaded,  a  fixed  support  having  a  series 
of  threaded  perforations,  a  series  of  sleeve  bolts  screwing  in  the 


l^crforations  and  through  which  the  bolts  secured  to  the  bearings 
extend,  the  sleeve  bolts  abutting  directlj'  against  the  back  bear- 
ings, and  a  series  of  nuts  screwing  in  tlic  threaded  ends  of  tlie 
bolts  secured  to  the  bearings  and  against  tlio  ends  of  the  sleeve 
bolts. 

Friction  Clutch.  Fry.  No.  6729,  of  23id  March,  1903- 
Ad.  (if  ac,  17th  February,  1904. — This  invention  relates  to  a 
friction  clutch,  comprised  by  a  sliding  member  and  a  loose  belt 
pulley,  adapted  to  make  frictioiial  contact  one  with  the  other, 
the  sliding  member  being  bored  out  or  recessed  and  the  loose 


Specification  No.  672P,  of  1903. 

belt  pulley  having  a  longitudinally  projecting  boss,  adapted  to 
take  into  the  recess  when  the  sliding  member  is  moved  along 
the  spindle,  in  combination  with  a  spring  arranged  to  operate 
direct  upon  the  sliding  member,  and  to  move  same  along  the 
spindle,  when  the  sliding  member  is  released. 

Carburettor    for    Internal-combustion  Engines. 

DuNLOP  AND  DuNLOP.  No.  7882,  of  6th  April,  1903.  Ad.  of 
ac,  17th  February,  1904. — This  invention  relates  to  a  carburettor 
of  the  ordinary  spray  or  jet  type  having  a  baffle  or  baffles  dis- 
posed in   the  fuel   duct  between  the  float  and  the  mixing 


Spucificafcion  No.  78S2,  of  1903. 

chambers,  and  having  three  serrated  or  other  edges  inclined 
or  directed  against  the  stream  of  the  fuel  for  the  purpose  of 
regulating  the  flow  of  fuel  into  the  mixing  chamber,  and 
thereby  causing  the  strength  of  the  mixture  to  remain  constant 
for  all  sjjeeds  of  the  engine  and  at  all  degrees  of  opening  of  the 
throttle. 

Cleaning  Boiler  Flues.  Bull.  No.  24619,  of  13th  November, 
1903.  Ad.  of  ac,  17th  February,  1904. — 'I  his  invention  relates 
to  apparatus  for  cleaning  or  scraping  boiler  flues,  and  the 
invention  consists  essentially  in  providing  a  carriage  adapted 
tc  be  drawn  through  the  flues,  and  whose  sides  will  in  contact 
scrape  the  inner  surface  thereof.  The  carriage  preferably  com- 
prises a  box  of  sheet  steel  having  an  open  base  and  coustructod 
so  as  to  be  adjustable  in  breadth  to  suit  different  sizes  of  flues, 
one  part  of  said  box  telescoping  inside  the  other.    The  carriage 
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is  provided  with  base  rollers  or  wheels,  and  has,  preferably, 
also  laterally  projecting  guidin<^  rollers  on  its  upper  edges.  A 
flap  door  is  provided  at  the  back  of  the  carriage,  the  flap  being 
likewise  adjustable  in  breadth  and  beino-  adapted  to  swing 
upwards  within  the  carriage  when  the  latter  is  moved  backwards, 
and  the  flap  meets  with  resistance  of  obsitacles  such  as  soot, 


t^.^M  


Specification  No.  24649,  of  1903. 

while  when  the  carriage  is  again  drawn  forward  through  the 
flue  the  flaj)  falls  down  and  is  retained  in  its  down  position  by 
a  bar  behind  and  so  ensures  all  the  soot  being  dragged  through 
the  flue  within  the  closed  carriage.  The  front  of  the  carriage 
is  oiJen,  and  at  the  open  end  on  both  sides  are  pivoted  links,  wliose 
other  extremities  have  lugs  through  which  passes  a  stud  or  pin, 
also  securing  a  socket  adapted  to  engage  the  end  of  a  long  rod 
for  operating  the  carriage. 

Packings  for  Stuffing  Boxes.  Walkek.  No.  27184,  of 
11th  Ueiember,  1903.  Ad.  of  ac.  17th  February,  1904.— This 
invention  relates  to  a  packing  for  stuffing  boxes  in  which  steam 
or  other  fluid  from  the  cylinder  presses  split  or  other  com- 


the  movement  towards  each  other  of  the  two  ends  of  the  ring, 
the  two  levers  being  then  actuated  by  a  sleeve,  sliding  on  the 


Fig.  1. 


Fig.  3. 


Specification  No.  27184,  of  1903. 


jressible  packing  rings  against  the  piston  rod,  and  in  which 
the  steam  or  fluid  is  continually  led  off  from  the  packing  to 
the  intermediate  cylinder  or  other  place  where  it  can  be  utilised. 
Fig.  1  is  an  elevator  paiitly  in  section  of  the  stuffing  box,  and 
fig.  2  a  plan  view  on  line  A  A,  while  fig.  3  is  a  detail  view  of 
one  of  the  packing  rings. 

Friction  Clutches  and  Couplings.    Bdouhot  and  Co. 

No.  27627,  of  Kith  December.  1903.  (Date  claimed  under 
International  Convention  being  tlie  date  of  first  application  in 
France,  22nd  July,  1903.)  Ad.  of  ac,  17th  February,  1904.— 
This  invention  relates  to  a  friction  clutch,  or  coupling,  having 
a  s))lit  ring  which  engages  automatically  with  the  interior  of 
the  flywheel  in  which  it  is  located  by  means  of  two  levers  drawn 
towards  each  other  by  a  spring,  thereby  drawing  apart  the 
two  ends  of  the  split  ring,  the  disengagement  being  effected  by 


Specification  No.  27627,  of  1903. 

driving  pulley  shaft,  by  means  of  two  links  which  actuate  slides 
to  which  the  levers  are  connected. 

Automatic  Couplers  for  Railway  and  like  Vehicles. 

Washburn.  No.  130,  of  2nd  January,  1904.  Ad.  of  ac,  17th 
February,  1904. — This  invention  relates  to  automatic  twin-jaw 
couplers  for  cars,  engines,  and  tenders.    The  invention  comprises 


FlO.  2. 

Specification  No.  130,  of  190^. 

in  such  a  coupler  the  combination  with  a  coupler  head  having 
a  seat  and  a  supporting  ledge  or  .shelf,  of  a  lock  dog  mounted 
in  the  seat  ancl  having  a  depending  guide  leg  which  engages 
with  the  ledge  or  shelf  to  support  the  lock  dog  in  an  elevated 
position,  and  a  knuckle  having  a  tail  portion  constructed  and 
arranged  to  lift  the  lock  dog  from  the  iledge  or  shelf  and  to 
support  it  under  tlie  opening  movement  of  the  knuckle.  Fig.  1 
is  a  bottom  plan  view  of  the  ccmpler  head  and  dog  actuating 
mechanism,  and  fig.  2  is  a  vertical  section  on  the  line  X  X  of 
fig.  1,  some  parts  being  broken  away. 
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LAUNCHES  AND  TRIAL  TRIPS. 


Messes.  Swan  and  Hunter  and  Wigham  Richardson 
launched  ou  Februai-y  27tli  from  their  shipbuilding  yard  at 
Wallseud-on-Tyue  a  large  tloatiug  coal  depot  tor  the  British 
Navy.  The  depot  is  intended  to  provide  a  method  of  storing 
large  quantities  of  ooal  afloat  under  the  most  favourable  con- 
ditions for  rapidly  filling  it  into  bags  without  shovelling,  and 
for  discharging  it  into  war  vessels  by  means  of  transporters 
driven  by  electric  motive  power.  The  depot  is  of  12,000  tons 
storage  capacity — 11,000  tons  in  hoppers,  and  1,000  tons  in  bags — 
and  is  equipped  with  12  Temperley  transporters  entirely  oi>erated 
by  electric  machinery,  and  the  hoppers  are  fitted  with  80  ooal- 
chutes  for  filling  the  bags  without  shovelling. 

Louise. — On  February  23rd,  the  new  steamer  Louise,  built 
by  the  Sunderland  ShiiDbuilding  Company  Limited,  proceeded 
on  her  official  trial.  The  principal  dimensions  of  the  vessel  are 
152  ft.  by  26  ft.  broad,  and  12  ft.  deep.  The  vessel  carries  520 
tons  dead  weight.  The  main  engines  are  by  Messrs.  MacColl 
and  Pollock,  Sunderland,  and  have  cylinders  13^  in.,  22  in.,  and 
37  in.  by  24  in.  stroke,  steam  being  supplied  by  a  large  boiler 
working  at  a  pressure  of  1801b.  per  square  inch.  After  pro- 
ceeding to  sea,  a  run  of  several  hours'  continuous  steaming  was 
made,  when  a  mean  speed  of  11  knots  per  hour  was  obtained, 
everything  working  without  a  hitch,  and  to  the  entire  satis- 
faction of  all  on  board. 

Manchester  Mariner. — ^On  February  28th,  the  large  steel 
screw  steamer  Manchester  Mariner  proceeded  on  her  official  trial 
trip  in  Hartlepool  Bay  after  adjusting  compasses.  The  vessel 
has  been  built  to  the  order  of  Messrs.  the  Manchester  Liners 
Limited,  of  Manchester,  by  Messrs.  Furness,  AVitliy,  and  Com- 
pany Limited,  HaTtlepool.  The  vessel  is  372  ft.  in  length,  of  the 
spar  deck  type,  with  poop,  bridge,  and  foi'eoastle,  a  breakwater 
being  fitted  on  the  latter.  The  scantlings  are  considerably  in 
excess  of  Lloyd's  highest  class,  and  the  vessel  is  specially 
strengthened  to  suit  the  Atlantic  trade.  She  has  a  total 
capacity  of  376,000  cubic  feet;  cellular  double  bottom  is  fitted 
all  fore  and  aft  for  water  ballast,  the  after  peak  being  also 
available  as  a  tank.  The  vessel  is  divided  into  seven  water-tight 
compartments  and  is  efficiently  ventilated  throughout.  There 
are  five  large  cargo  hatches,  nine  powerful  steam  winches,  large 
multitubular  donkey  boiler,  twelve  derricks,  including  one  20  ton 
derrick  for  dealing  with  btilky  packages.  A  powerful  steam 
windlass  is  fitted  forward  for  working  the  cables,  steam  steering 
gear  is  fitted  under  the  bridge,  and  hand  gear  aft.  The  vessel 
is  lighted  throughout  by  electricity,  and  is  fitted  as  a  first-class 
cattle  and  cargo  boat.  The  machinery,  which  has  been  supplied 
and  fitted  by  Messrs.  Richardson,  Westgarth,  and  Company 
Limited  Hartlepool,  ran  exceedingly  well  throughout  the  trial, 
a  speed  of  twelve  knots  being  easily  maintained.  The  sizes  of 
cylinders  are  25  in.,  42  in.,  72  in.  by  48  in.,  with  three  boilers 
14  ft.  4^  in.  by  10  ft.,  and  1801b.  working  pressure. 

Oldhamia. — On  March  2nd  Messrs.  Furness,  Withy,  and 
Comjjany  Limited,  Hartlepool,  launched  the  lai'ge  steel  screw 
steamer  Oldhamia,  which  they  have  built  to  the  order  of  Messrs. 
Sivewright,  Bacon,  and  Company,  Manchester  and  West  Hartle- 
pool. The  vessel  is  364  ft.  in  length,  with  large  measurement 
and  dead  weight  carrying  capacity.  She  is  built  throughout  of 
Siemens-Martin  steel,  of  the  single-deck  type,  built  tu  the 
British  corporation  classification,  with  poop  bridge  and  ft)recastlc. 
Tlie  vessel  is  built  on  the  deep  frame  principle,  with  cellular 
double  bottom  all  fore  and  aft  for  water  ballast,  the  fore  and 
after  peaks  being  also  available  as  tanks.  Four  large  cargo 
hatches,  to  take  the  bulkiest  cargo;  ten  derricks,  nine  large 
winches,  patent  steam  steering  gear  amidships,  with  hand  gear 
aft,  steam  windlass,  and  all  the  auxiliary  machinery  is  of  tlic 
most  efficient  descriptiim.  Tlie  accommodation  for  the  master, 
with  saloon  and  state  rooms,  is  fitted  up  in  large  steel  deckhouse 
<m  bridge  deck,  including  officers'  berths;  engineers  being 
berthed  in  side  houses,  and  the  crew  under  the  forecastle.  The 
vessel  will  be  rigged  as  a  two-masted  fore  and  aft  schooner,  witli 
telescopic  masts  to  suit  the  canal  bridges,  and  is  a  substantial 
type  of  a  modern  cargo  boat.  Arrangements  arc  also  mad>'  lor 
the  carriage  of  grain  cargo.  TTiplc-oxpansion  engines  will  be 
supplied  and  fitted  by  Messrs.  Richardson,  Westgarth,  and 
Company  Limited,  Hartlepool,  having  cylinders  24  in.,  39  in., 
and  66  in.  by  45  in.  stroke,  steam  being  supplied  by  three 
boilers  14  ft.  diameter  by  10  ft.  long,  working  at  a  pressure  of 
1801b.  ^  S.  S  1 

PJoating  Coal  Depot- — There  was  launched,  ou  February 
27th,  from  the  WaJlsend  Shipbuilding  works  of  Swan,  Hunter, 
and  Wigham  Richardson  Limited,  a  floating  coal  depot  which 
has  been  built  in  conjunction  with  the  Temperley  Transporter 
Company,  for  the  Admiralty,  and  is  the  first  vessel  of  this 
description  that  has  been  built.  The  vessel  is  intended  tu  be 
moored  in  Portsmouth  Harbour,  so  that  battleships  and  cruisers 
can  oonie  alongside — one  on  each  side  of  the  vessel — and  be 
coaled  at  a  very  rapid  rate.  It  is  anticipated  that  over  500  tons 
of  coal  can  be  discharged  from  the  dcjiot  into  the  man  of  war 


in  bags  every  hour.  The  principal  dimensions  of  the  vessel 
are:  Length,  B.P.,  424  ft.;  beam  extreme,  67  ft.  9  in.;  and 
depth  moulded,  40  ft.;  and  the  coal  capacity  will  be  12,000  tons. 
There  is  a  double  bottom  all  fore  and  aft  for  water  ballast,  and 
a  space  of  about  8  ft.  between  the  double  bottom  and  the  hopper 
deck,  the  hoppers  containing  the  coal  being  above  this  deck. 
There  are  also  two  fore  and  aft  bulkheads,  leaving  a  comjjletc 
trunk  the  whole  length  of  the  coal  hopper  for  passing  up  the 
bags  of  coal.  The  ooal  is  filled  into  bags  through  shoots  in  the 
hoj)per  deck,  and  there  is  a  space  on  tlie  tank  top  to  stow  a 
large  quantity  of  coal,  about  1,000  tons,  in  bags  ready  to  be 
put  on  board  the  war  vessels.  The  machineiy  is  driven  in  every 
part  by  electricity,  there  being  a  large  electric  windlass  at  each 
end  ot  the  vessel,  and  the  electric  lighting  system  will  be  very 
complete,  as  will  also  be  the  ventilating  system,  which  will  be 
driven  by  electric  fans,  drawing  the  air  and  coal  dust  through 
trunks  and  into  a  separator  where  the  coal  dust  will  be  deposited . 
There  will  be  towers  which  will  travel  along  the  length  of  the 
deput  cariying  the  Temperley  transporter  gear,  which  can  be 
fixed  in  any  position  desired  for  coaling  the  different  war  vessels. 
The  boilers  and  pumping  machinery  and  piping  liave  been 
.■supplied  by  the  Wallsend  Slipway  and  Engineering  Company. 
The  electrical  gear  has  been  supjjlied  by  Clarke,  Chapman,  and 
Company,  and  Mechan  and  Sons,  of  Glasgow,  are  fitting  up  the 
ventilating-  jjlant. 

Manistee. — On  March  2nd  there  was  launched  from  the 
Wallsend  yard  of  Swan,  Hunter,  and  Wigham  Richardson 
Limited,  the  steamship  Manistee,  a  steel  screw  steamer  built  to 
the  order  of  Elders  and  Fyffes  (shipping)  Limited,  of  London 
and  Manchester,  for  their  regular  fruit  trade  between  Port 
Limon  and  Manchester.  For  the  carriage  of  fruit  the  holds 
will  all  be  thoroughly  insulated  with  efficient  non-conducting 
materials,  and  a  complete  cool  air  system  is  being  fitted,  so 
that  tile  fruit  can  always  be  kept  at  low  and  even  temperature. 
The  cool  air  system  is  being  supplied  by  G.  and  E.  Hall  Limited, 
the  princijjle  being  that  the  air  in  the  fruit  compartments  is 
circulated  by  large  fans,  which  draw  the  air  from  the  holds, 
and  pass  it  over  pipes  through  which  the  cold  brine  is  pumped, 
the  cool  air  being  then  psissed  into  the  holds.  The  principal 
dimensions  of  the  vessel  are  :  Length  over  all,  326  ft. ;  breadth 
extreme,  46  ft. ;  and  depth  moulded,  32  ft.  to  the  weather  deck, 
and  she  is  being  built  to  take  the  highest  class  in  the  British  Cor- 
poration Registry  and  Lloyd's.  Fruit  being  a  light  cargo,  when 
the  vessel's  holds  are  completely  filled,  she  will  only  draw  about 
19  ft.  6  in.  of  water,  but  when  loaded  to  her  m^aximum  draught 
she  can  carry  a  dead  weight  cargo  of  about  5,000  tons.  The  cargo 
arrangements  will  be  very  complete,  and  will  include  derricks 
and  winches  in  ample  number  for  working  all  the  hatchways 
expeditiously.  The  vessel  will  be  fitted  with  complete  installa- 
tions of  electric  lighting  and  steam  heating.  The  cool  air 
machinery  and  cooler  rooms  are  situated  on  the  upper  deck,  the 
engine  room  being  at  the  after  end,  and  the  cooler  rooms  at  the 
forward  end  of  the  casing.  The  machinery  has  been  con- 
structed by  the  Wallsend  Slipway  and  Engineering  Company, 
and  consists  of  a  set  of  triple-expansion  engines  having  cylinders 
27  in.,  46  in.,  and  75  in.,  by  48  in.  stroke;  steam  being  sujjplied 
by  four  veiy  large  single-ended  boilers  working  at  a  pressxiire 
of  1801b.  per  st(uare  inch.  A  veiy  complete  list  of  auxiliary 
machinery  is  also  being  supplied,  and  it  is  expected  that  these 
engines  will  give  the  vessel  an  average  sea  speed  when  fruit 
laden  of  about  12^  knots.  On  leaving  the  ways  the  vessel  was 
named  the  Manistee.  This  is  a  sister  vessel  to  the  Matiua, 
launched  by  the  same  builders  last  month. 

Rovenska. — On  March  2nd,  Messrs.  Raniage  and  Ferguson 
Limited,  Leith,  launched  from  their  yard  a  finely-modelled  screw 
steam  yacht,  which  has  been  built  to  the  order  of  H.  I.  H. 
The  Archduchess  Maria  Teresa  of  Austria,  from  the  designs  and 
under  the  superintendence  of  Messrs.  Cox  and  King,  Pall  Mall, 
London.  The  yacht  is  about  650  tons  (y.m.)  her  principal 
dimensions  being,  198  ft.  by  27  ft.  6  in.  by  17  moulded  depth.  The 
projjelliug  machinery  consists  of  triple-expansion  engines  having 
cylinders  16  in.,  26  in.,  and  42  in.,  diameter  by  27  in.  stroke; 
steam  being  supplied  from  two  boilers  having  ample  heating 
surface  and  grate  area,  and  working  at  a  pressure  of  180  lb.  per 
square  inch.  The  yacht  has  exceptionally  good  accommodation, 
which  includes  handsomely-fitted  dining  room,  drawing  room, 
and  smoking  room  in  the  deckhouse  range  on  main  deck,  and 
has  a  promenade  deck  above  extending  full  width  of  vessel  on 
each  side  and  for  about  two-thirds  of  the  length.  The  interior 
accommodation  is  fitted  in  choice  selected  hardwoods,  with 
tasteful  decorations  and  furnishings  throughout.  Tlie  equip- 
ment includes  steam  windlass,  steam  warping  capstans,  steam 
steering  gear,  electric  light  installation,  hot  water  heating,  and 
all  the  most  modern  appliances.  On  leaving  the  ways,  the  yacht 
was  named  Rovenska. 

Tuck  "Wo. — The  Loudon  and  Glasgow  Engineering  and 
Shipbuilding  Company  Limited,  Govan,  launched  on  March  1st 
a  twin-screw  steamer  built  for  the  Indo-China  Steam  Navigation 
Company  Limited.  The  vessel,  which  has  been  constructed  for 
service  on  the  Yangtsze  River,  is  of  somewhat  unusual  form 
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and  appearance.  The  priucijjal  dimcusions  are  ;  Ler.gtli  over  all, 
;U2tt.;  breadth  over  all,  57  ft.  6  in.;  depth  to  top  or  promenade 
deck,  ;U  ft.  9  iu. ;  gross  tonnage,  about  3,850  tons.  The  hull 
is  of  steel  throughout,  and  is  niuc'h  heavier  than  the  river 
steamers  of  this  country;  the  main  deck  is  of  steel  throughout; 
the  upper  and  promenade  decks,  which  extend  all  fore  and  aft, 
are  of  pine,  covered  with  canvas.  The  whole  of  the  space  to  the 
upper  deck  is  utilised  for  cargo.  Cargo  stages  are  fitted  in  all 
the  hatches  from  the  hold  to  the  main  deck,  all  the  cargo  being 
handed  from  stage  to  stage  until  it  reaches  the  toi).  The  vessel 
is  lighted  throughout  by  electricity.  The  machinery,  which  is 
being  sujjplied  by  the  builders,  consists  of  two  sets  of  tripJe- 
expausion  engines.  As  the  vessel  left  the  ways  she  was  named 
Tuck  Wo. 


NAVAL  NOTES. 

Messes.  Vickers,  Sons  and  Maxims  Limited,  Barrow-in- 
Furness,  launched  on  March  3rd  two  more  submarines  of  the 
Holland  type  for  the  British  Admiralty.  It  is  probable  that 
other  six  will  be  jjut  into  the  water  by  the  end  of  the  next  four 
or  six  weeks.  One  submarine  iu  course  of  construction  at 
Ban-ow  is  of  new  design,  and  is  being  built  under  the  super- 
vision of  Captain  Bacon.  This  vessel  contains  many  improve- 
ments suggested  by  recent  experiments,  and  it  is  expected  that 
the  ten  submarines  provided  for  in  this  year's  estimates  will 
be  of  this  type. 

H  M.S.  St.  George. — The  first-class  cruiser  St  George 
left  Belfast  for  Portsmouth  on  March  5th.  The  vessel  has  for 
the  past  twelve  months  been  undergoing  a  complete  overhaul 
of  hull  and  machinery  at  the  works  of  Messrs.  Workman,  Clark, 
and  Company  Limited,  who  have  carried  out  their  contract  in 
a  most  satisfactory  manner.  The  St.  George  is  a  comparatively 
new  cruiser  of  the  Crescent  cJass,  having  been  built  iu  1892.  She 
is  about  380  ft.  long  over  all,  and  has  a  displacement  of  7,700 
tons.  The  engines  are  capable  of  developing  10,000  I.H.P.  under 
natural  draTight  and  12,000  under  forced  draught,  and  steam  is 
supplied  by  four  double-ended  and  one  single-ended  cylindrical 
multitubular  boilers.  The  overhaul  has  extended  to  the  minutest 
details,  and  in  addition  there  has  been  an  entirely  new  electric 
installation  fitted  throughout,  including  motors  for  ammunition 
hoists.  A  new  office  and  fittings  for  wireless  telegraphy  has 
also  been  fitted.  The  St.  George  had  most  successful  speed 
trials  three  weeks  ago,  in  which  she  maintained  a  speed  of  21 
knots  per  hour  under  natural  draught  for  eight  hours,  the 
engines  and  boilers  working  smoothly  throughout.  This  is  in 
excess  of  any  speed  previously  attained  by  the  vessel. 


CORRESPONDENCE. 


Communications  intended  for  insertion  should  be  written  on  one  side 
of  the  paper  only  ;  and  if  accompanied  by  sketches,  these  should 
be  neatly  drawn,  and  forwarded  on  a  roll,  to  prevent  creasing. 
We  cannot  undertake  to  return  rejected  communications,  or  to  reply 
to  inquiries  by  letter.  In  all  cases  letters  must  be  accompanied 
with  the  name  and  address  of  the  writer. 

We  do  not  hold  ourselves  responsible  for  the  opinions  of  our  Corres- 
pondents. 

LEAVES  FROM  A  NAVAL  ENGINEER'S  NOTE  BOOK. 

To  the  Editor  of  "  The  Practical  Engineer." 

Sir, — With  reference  to  fig.  7  in  article  vii.,  which  appeared 
in  your  issue  of  March  4th,  the  spigot  should  not  extend  the 
full  depth  of  the  piston,  as  shown.  By  doing  so,  the  stress  due 
to  steam  pressure  on  area  of  annular  ring  formed  by  spigot  has 


to  be  withstood  by  junk-ring  studs.  This  would  be  avoided  by 
having  a  flange  or  piston  and  letting  spigot  butt  on  that  as 
per  sketch.— Yours,  etc.,  --^    i  & 

A.  T.  T. 


QUERIES  AND  REPLIES. 


Communications  should  be  written  on  one  side  of  the  paper  only,  and  in 
all  cases  be  accompanied  with  name  and  address.  Sketches  should 
be  neatly  drawn,  and,  if  lar'/c,  sent  on  a  roller,  so  as  to  avoid 
creasing.  2'his  column  is  intended  for  the  mutual  assistance  of 
engineers  in  their  daily  work  As  far  as  we  possibly  can,  we 
render  assistance,  but  we  cannot  undertake  to  work  out  elaborate 
arithmetical  calculations,  or  deal  with  matters  not  of  general 
interest.  Further,  we  cannot,  under  the  pretence  of  answering  a 
query,  be  made  the  medium  for  gratuitous  vuffing.  We  cannot 
undertake  to  reply  to  queries  by  post. 


1807.  Hydraulic  Accumulator.— I  should  be  pleased  if  any  reader 
would  give  me  the  following  information  :  I  have  a  hydraulic 
accumulator  with  2jin  ram,  6  ft.  stroke,  to  work  at  a  pressure  of 
3,500  ft.  The  pump  has  four  1  in.  plungers,  and  .supplies  pressure 
to  30  hydraulic  presses,  with  7  iu.  and  10  iu.  rams.  The  outlet 
and  inlet  to  the  accumulator  is  %  iu.  bore.  The  trouble  -is  we 
cannot  keep  the  pressure  up.  I  should  like  to  know  the  be.st  way 
to  get  over  it  !  I  have  another  spare  pump  the  same  size.  Could 
that  be  put  in  conjunction  with  the  other  one,  and  increase  the 
size  of  inlet  pipe  ? — Constant  Reader. 

Answer.  —  I  think  "  Constant  Reader"  will  most  probably  find 
the  cause  of  his  trouble  in  leaky  valves.  I  don't  think  another 
pump  put  on  would  do  any  good,  but  I  certainly  think  the  pipes 
are  much  too  small.  I  had  a  very  similar  case  in  hand  a  short 
time  back,  where  one  pump,  1  in.  diameter,  6  in.  stroke,  60  strokes 
per  minute,  j  in.  pipes,  was  serving  an  accumulator  4  iu.  diameter 
ram,  6  ft.  stroke,  at  a  pressure  of  1  ton  per  square  inch,  and  found 
the  root  of  evil  in  the  relief  valve.  I  took  this  out  and  found 
some  foreign  substance  had  passed,  and  it,  together  with  the 
water  at  that  pressure,  had  grooved  my  valve  nicely.  The  only 
thing  was  re-facing  and  grinding  in.  After  this  was  done  and  all 
dirt  got  rid  of,  the  accumulator  worked  |satisfactorily.  Possibly 
the  accumulator  might  be  small  for  its  work,  but  the  capacity 
of  presses  must  be  known  to  ascertain  this,  and  sequence  of 
working. — W.  S. 


1804.  Hydraulic  Accumulator  —I  should  be  obliged  if  any  reader 
could  give  me  details  of  a  hydj-aulic  accumulator,  about  9  in.  or 
10  in.  diameter,  and  about  10  ft.  or  15  ft.  stroke. — J.  W.  A. 

1806.  Heating  a  Factory. — Would  it  be  safe  to  heat  and  ventilate  a 
factory  by  blowing  air  through  large  tubes  heated  on  the  outside 
by  means  of  flue  gases  from  a  boiler,  or  is  it  likely  that  fire 
insurance  compau'es  would  object  to  this  method  1  I  should  be 
glad  if  any  reader  could  tell  me  whether  this  system  has  ever  been 
adoijted,  and  with  what  results? — G.  K.  J. 

1808.  Coal  Testing. — Could  you  kindly  let  me  know  where  I  could 
get  a  book  on  coal  testing ;  also  the  formula  for  calculating  the 
evaporation  of  water  to  consumption  of  coal? — Coal. 


MISCELLANEA. 


Leaves  from;  a  Naval  Engineer's  Note  Book. — By  a 
typographical  error  the  diameter  of  the  H.P.  and  LP.  piston 
rods  (example  D,  Table  I.,  page  302  ante)  of  H.M.S.  Sutlej 
is  given  as  9|,  instead  of  9^  in.,  the  correct  figure  for  their 
diameter. 

The  steering  machinery  for  the  three  battleships — Britannia, 
Hibernia,  and  Africa — now  being  built  in  the  Royal  Dockyards 
has  just  been  ordered  from  Messrs.  Napier  Brothers  Limited, 
Glasgow,  who  have  already  supplied  so  many  of  our  warships 
with  similar  gear  and  windlass  and  anchor  appliances. 

Water  Supply  at  Penzance. — On  March  7th,  before  the 
Society  of  Engineers,  Mr.  F.  Latliam,  borough  engineer  and 
surveyor,  Penzance,  read  a  paper  on  the  recently  completed 
water  supply  works.  The  service  reservoir  was  built  on  the 
Hennebique  ferro-concrete  system,  and  claims  to  be  the  first 
constructed  under  these  jjatents  which  has  received  the  approval 
of  the  Local  Government  Board.  A  special  feature  dealt  with 
was  the  ample  means  adopted  for  checking  the  waste  of  water 
by  means  of  dividing  the  town  into  nine  districts,  and  providing 
water  meters  and  valves. 

The  Motor  Car  Exhibition  which  is  to  be  opened  at  the 
Agricultural  Hall,  London,  to-morrow  (SaturdavV  will  be  fully 
representative  so  far  as  motor  vehicles  for  public  utility  are 
concerned,  including  those  for  watering  and  cleansing  the 
streets,  road  surveying,  and  the  like.  There  will  be  a  section  for 
motor  'buses,  and  several  new  types  wall  be  presented  for  the 
inspection  of  local  authorities  as  well  as  engineers  and  others. 
A  display  of  delivery  vans  for  tradesmen  is  also  promised.  It 
is  interesting  to  note  that  the  forthcoming  exhibition  will  b? 
the  ninth  of  the  series  inaugurated  by  Messrs.  Cordingley  and 
Company  at  the  Agricultural  Hall. 
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PREJUDICE  AGAINST  ENGINEERING- 

It  is  soiuewliat  late  in  the  day  for  English  engineers  toi  be 
alarmed  or  attacked  and  classified  as  vandals  because  of 
their  endeavoui's  to  extend  the  facilities  for  travel  in 
districts  which  have  hitherto  been  more  or  less  close 
preserves  for  the  luxurious  and  wealthy  classes. 

From  the  correspondence,  however,  that  has  appeared 
in  some  of  our  daily  contemporaries  respecting  the  proposed 
introduction  of  a  tramway  along  the  ordinary  roads  of  the 
Snowden  district,  it  would  appear  that  some  of  the  cliuiVjing 
fratemity  still  consider  the  heights  and  hills  of  this  country 
tlieir  own  special  property,  and  that  the  produ'jers  are 
to  be  warned  off  the  same. 

We  are  not  quite  sure  how  much  good  is  done  to  any 
district  by  the  introduction  theretoi  of  a  'few  isolated 
tourists,  armed  witli  knapsacks  and  burdened  with  their 
own  provisions  (bought  elsewhere),  and  we  have  a  vei^y 
open  mind  as  to  whether  the  ordinary  doctrine  of  politics 
and  metliods  generally  known  as  the  "  greatest  good  for 
the  greatest  number  "  will  not  be  applicable  to  points  of 
duty  as  well  as  tO'  points  of  ordinary  law. 

The  arguments  that  are  now  being  advanced  against 
the  introduction  of  mechanical  systems  of  tramway,  and 
against  ra.pid  and  convenient  means  of  transit  into  hitlierto 
inconveniently  isolated  districts,  are  just  those  that  were 
originally  urged  against,  every  engineering  proposal  that 
was  made  for  the  betterment  of  the  people  of  this  country. 

The  introduction  of  overhead  wires  into  eveiy  town  has 
practically  been  made  against  the  wishes  of  a  certain 
number  of  the  inhabitants,  and  there  has  always  been 
urged  reasons  why  the  roads  should  not  be  given  over  to 
tramways,  and  why  the  alleged  disfigurement  of  districts 
should  not  be  made  by  the  mounting  and  erection  of  poles 
and  conductors  for  tramway  purposes.  It  has  long  been 
demonstrated  that  the  conduit  system  of  electrical  traction 
is  mechanically  possible,  and  in  eveiy  way  practicable 
from  an  engineering  standpoint,  but  the  cost  of  this  method 
of  traction  against  the  overhead-wire  system  is  so  great 
that,  were  it  left  for  tramways  to  be  constructed  with 
conduits,  there  wo'uld  be  no  veiy  great,  expansion  in  the 
network  of  tramways  which  are  now  running  from  and 
through  all  our  chief  towns. 
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It  is  impossible  to  liave  on  the  one  hand  a  yielding  to 
clamour  or  to  sentiment  against  the  impediment  or 
obstruction  of  view  and  to  have  economical  means  and 
methods  for  transmitting  electrical  power.  In  this  age  of 
mechanical  progress  new  standards  of  beauty  arise  with 
every  type  of  appliance  that  is  introduced,  and  the  public 
eye  becomes  faniiliai-ised  and  satisfied  with  the  appearance 
of  those  devices  that  best  fulfil  the  ends  for  which  they 
ai'e  constructed.  The  clamour  that,  was  ui'ged  against  the 
hideousness  of  the  original  locomotive  is  the  same  in  efi'ect 
as  that  which  was  levelled  against  the  modern  niotoi'  car ; 
in  each  case  the  standards  of  comparison  that  were  taken 
weJe  connected  with  totally  different  meaans  and  methods, 
seeing  that  there  is  no  possible  similarity  between  that 
which  is  suitable  for  animal  as  against  that  which  pertains 
for  mechanical  haulage. 

The  introduction  of  tramway  rails  through  public  streets 
Avas  strongly  protested  against,  and  is  even  now  objected 
to  in  some  localities ;  but  it  should  be  recognised  that  this 
countiy  is  absolutely  dependent  foi'  its  prosperity  upon 
tlie  advance  of  mechanical  engineering  and  allied  indus- 
tries, and  that  these  industries  are  veiy  greatly  fostered 
by  the  introduction  of  rajjid  means  of  transit  from  one 
district  to  another,  ^jrovided  only  mechanical  means  and 
methods  of  generating  and  transmitting  the  mechanical 
powei'  are  emijloyed. 


CONSPIRACY  TO   PREVENT  WORK. 

The  law  in  I'espect  to  the  right  of  njen  to  combine — oi\ 
for  that  matter,  for  masters  to  themselves  associate 
together — for  the  mutual  ijrotection  of  each  other  is 
soniewhat  difficult  to  define,  as  the  line  dividing  that  which 
may  be  termed  legal  from  moral  restraint  or  persuasion 
as  against,  conspiracy  is  an  extremely  fine  one.  Very 
probably  the  decision  that  has  recently  been  given  against 
the  Amalgamated  Society  of  House  Decoiatois  and 
Painters — upon  the  right  of  that  society  to  cause  a  master 
to  dismiss  a  workman  not  a  member  of  their  union,  and 
which  was  decided  against  the  claims  of  the  society — will 
probably  be  taken  to  higher  courts  ere  either  side  will  be 
contented  to  accept  the  decision  as  being  ahsolutely 
authoritative  against  eveiy  other  similar  case. 

While,  however,  the  decision,  as  it  now  stands  from  this 
verdict,  i-emaius  open,  it  is  not  without  interest  to  notice 
points  that  were  in  controversy.  It  was  contended  that  a 
irnui  had  a  perfect  right,  to  say  he  would  not  work  with 
a  particular  inan,  and  the  defendants  relied  upon  this 
well-known  choice  of  a  workman  being  exercised  by  all 
of  tlieir  members,  and  it  was  urged  that  if  a  trade  union 
had  not  the  right  to  say  how  it  could  enfoice  its  orders 
o..n  master  and  men,  then  there  would  be  practically  an 
end  to  tlie  advantages  or  the  actions  which  would  be  the 
natural  outcome  of  such  combinations  and  unions.  As 
against  this,  it  was  urged  that  tlie  purposes  of  any  ti'ade 
union  shonld  not  be  exercised  in  the  restraint  of  trade  in 
a  nianner  to  render  any  member  of  such  trade  union  liable 
t-j  criminal  conspiracy.  It  was  contended  also  that  a 
trade  union  was  a  selfish  organisation,  such  as  was 
absolutely  nec-essary  to  the  masters  on  the  one  side  and 
tu.  the  men  on  the  other,  and  that  tlie  law  allows  either 
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party  to  combine  in  a  way  that  is  not  open  to  the  charge 
of  conspiracy,  and  tliat  every  trade  union  had  a  right  to 
enforce  tiieir  wishes  without  intimidation  or  outrage. 

The  only  way  workmen  could  get  their  views  sanctioned 
is  by  withholding  or  limiting  their  labour,  seeing  that  that 
is  the  only  connnodity  with  which  they  have  to  deal ;  on 
the  other  hand,  masters  can  elect  and  determine  the 
manner  in  which  they  are  prepared  to  treat  for  such 
commodity. 

The  Judge,  in  summing  up  in  this  case — which,  we  have 
no  doubt,  will  have  great  bearing  on  the  engineering 
trade — said  that  a  man  had  a  right  to  do  the  best  for 
himself,  and  if  another  prevented  him  from  doing  that  it 
was  illegal,  and  that  the  defendants  were  not  right  in 
maintaining  that  there  would  be  an  end  of  trade  unions 
if  the  verdict  went  against  them  ;  in  his  opinion,  it  would 
not  injure  them  if  they  kept  within  the  law,  which  was 
that  if  two  or  more  persons  acted  in  a  way  to  restrain 
others  fi'oni  working  they  w"ere  liable  personally  as  well 
as  the  trade  union  itself.  In  the  jDarticular  case  under 
consideration  woiltmen  were  told  that  they  would  be  fuied 
if  they  worked  with  the  non-union  man,  and  the  juiy 
came  to  the  conclusion  that  in  thus  acting  there  had  been 
a  conspiracy  to  prevent  the  non-union  man  to  continue  to 
work,  such  as  was  an  illegal  act. 

The  verdict,  as  it  stands  at  piesent,  is  that,  a  co.nspiracy 
was  formed  to  obtain  the  dismissal  of  a  workman  because 
he  was  not  a,  member  of  a  union,  and  that  in  consequence 
of  this  conspiracy  a  non-union  workman  was  dismissed, 
and  therefore  suffered  damage.  The  damage  that  the  non- 
union workman  was  thus  put  to  through  the  action  of  the 
union  was  adjudged  by  the  jury  to  be  such  as  to  warrant 
their  awarding  a,  sum  of  .£25  to  him  as  damages  for  the 
injury  sustained. 


NOTES  ON  NEWS. 


Electricity  and  Mining. — At  a  meeting  of  the  Man- 
chester Geological  and  Mining  Society,  on  March  8th, 
under  Colonel  HoUingworth's  presidency,  Mr.  Maurice 
Georgi,  of  Edinburgh,  read  a  paper  on  "  The  Appli- 
cation of  Electricity  for  Winding  and  other  Colliery 
Purposes."  Mr.  Georgi  referred  in  detail  to  electrical 
machinery  for  pumping,  ventilating,  winding  and  haulage, 
and  coal-cutting,  and  said  that  although  the  initial 
outlay  for  an  electrical  plant  might  be  from  20'  to 
25  per  cent  more  than  if  steam  were  used,  the  saving  in 
working  expenses  afterwards  would  be  as  much  as  50  per 
cent.  As  electricity  could  nowadays  be  transmitted  with 
the  utmost  ease,  and  very  econojnically,  over  j^ractically 
any  distance,  he  suljmitted  that  mine-owners  in  a  district 
would  reap  considerable  advantage  by  uniting  to  erect  a 
power  station  of  large  dimensions  sufficient  for  all  their 
wants.  Energy  could  be  generated  at  an  exceptionally 
low  cost ;  all  boilers,  piping,  chinmeys,  steam  engines,  etc., 
now  met  with  so  freely  in  all  corners  of  a  mine  would 
disappear,  all  the  power  needed  being  provided  by  electric 
motors,  occupying  much  less  space,  and  wanting  no  super- 
vision. Energy  would  be  at  hand  up  to  any  amount,  day 
and  night,  so  that  any  extension  of  the  power  plant  of  a 
mine  would  be  the  easiest  thing  in  the  world.  Apart  from 
these  advajitages,  only  properly  appreciated  by  those  m 
]jossession  of  an  electric  plant,  the  economy  in  fuel  would 
be  50  per  cent  at  least,  repairs  would  sink  to  a  trifle,  iUid 
three-fourths  of  the  hands  now  used  for  actuallj'  runni  ig 
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tlie  iiiiue  could  be  done  away  with.  In  the  discussion  on 
the  paper  several  members  expressed  the  opinion  that  if 
Mr.  Georgi's  conclusions  were  sound,  and  safety  in  the  use 
of  electricity  could  be  guaranteed,  there  would  be  no'  lack 
of  orders  for  electric  installations  in  this  district.  M>:. 
Georgi  maintained  that  his  statement  had  actual  experience 
for  its  basis. 


Cafi'ivb  Flying  Machines. — ^At  Thurlow  Park,  Norwood, 
on  March  17th,  Sir  Hirain  Maxim  gave  a  demonstration 
of  his  new  "  captive  flying  machine."  This  is  really  a 
glorified  meriy-go-round.  T'o  a  central  vertical  shaft,  over 
60  ft.  high,  are  attached  ten,  long  radial  anns,  supported 
by  steel  wire  lopes,  and  fi-om  the  ends  of  these  arms  aie 
slung  cars,  each  cariying  six  or  eight  passengers,  and  made 
in  the  shape  of  fish  or  any  other  form  that  fancy  may 
dictate.  Eacli  is  provided  with  an  aei'oplaiie,  and  by  the 
varying  of  the  angle,  and  consequently  of  tlie  lifting  power, 
of  this  they  can,  when  the  peripheral  speed  is  high  enough, 
be  made  to  move  up  and  down  and  peiiorm  complicated 
evolutions  in  the  air.  At  the  trial  the  speed  was  not  great 
enough  to  bring  the  aeroplanes  into  action ;  exigencies  of 
space  made  it  necessary  for  the  cars  to  be  hung  about  40  ft. 
from  the  ground,  and  the  diameter  of  the  circular  patli 
they  followed  was  so  small  that  a  sufficient  speed  to  affect 
the  aeroplanes  would  have  been  accompanied  by  an  undue 
development  of  centrifugal  force,  owing  to  increased  speed 
of  rotation.  The  machine,  however,  is  destuied  for  Earl's 
Court  Exhibition,  where  it  will  be  erected  in  the  middle 
of  tlie  lake  ;  and  there  the  cars  will  be  hung  much  lower, 
and  with  a  largei  circle  of  travel  the  peripheral  speed  will 
be  high  enough  to  bring  the  aeroplanes  into  play  with  a 
very  moderate  number  of  revolutions  a  minute'.  The  central 
shaft  is  driven  by  a  gas  engine,  which  can  turn  it  at  such 
a  rate  that  the  peripheral  speed  of  the  cars  becomes  about 
65  miles  an  hour,  and  they  are  forced  out  at  an  angle  of 
nearly  80'  deg.  to  the  vertical ;  but  at  Earl's  Court  the 
highest  possible  speed  will  be  35  miles  an  hour.  A  still 
larger  machine  is  being  built  for  the  Crystal  Palace,  and 
as  the  space  there  is  not  limited  tlie  circle  round  which 
the  cars  travel  will  be  so  large  that  their  peri])heral  snced 
will  be  high  with  only  four  revolutions  a  minute.  In 
building  these  machines  Sir  Hiram  Maxim's  main  object 
is  not  to  provide  the  frecjuenters  of  places  of  amusement 
with  a  new  sensation,  but  to  defray  the  cost,  of  serious 
experiments  in  aeronautics.  He  feels  certain  that  the  time 
has  no-w  come  when  it  is  practicable  to'  make  a  flying 
machine  that  cannot  fail  to  be  of  enomious  value  to  the 
countiy  as  a  military  engine,  and  by  the  aid  O'f  the 
attractions  of  these  captive  flying  machines  at  Earl's  Court 
and  tlie  Crystal  Palace  he  hopes  to  obtain  from  the  public 
enough  money  to  carry  his  experiments  to  a  successful 
issue. 


Oil  Motors  for  Yachts. — Great  advances  are  being  made 
in  the  aj^plication  of  oil  or  petrol  motors  to  the  propulsion 
of  small  vessels,  and  a  contest  for  yachts  so  propelled  is 
being  arranged  for  by  the  French  Automobile  Club  for 
August  next.  The  course  is  to  be  from  Calais  or  Boulogne 
to  Dover.  The  French  Minister  of  Marine  has  already 
arranged  that  the  contesting  boats  shall  be  conveyed  by 
French  torpedo  craft,  and  it  is  hoped  that  the  British 
Admiralty  will  take  a  similar  part.  The  entries  close  at 
the  end  of  June,  and  for  vessels  ranging  up  to  20  ft.  6  in. 
the  entrance  fee  is  £4  for  longer  boats  £8.  The  sum 
allocated  for  prizes  is  £800',  in  addition  to  two  cups,  which, 
it  is  hoped,  will  ultimately  be  as  much  coveted  as  is  the 
Gordon-Bennett  trophy  by  owners  of  motor  cars. 


Large  American  Tunnelling  Contract  Secured  by  an 
English  Firm. — In  securing  the  contracti  for  the  construction 
of  four  tunnels  under  the  East  Hudson  River,  in  Neav  York, 


rendered  necessary  by  the  press  of  traffic  on  the  Penn- 
sylvania Railroad,  Messrs.  Pearson  and  Son,  the  well-known 
Westminster  contractors,  have  achieved  a  remarkable 
victory  over  some  of  the  greatest  engineering  firms  in  the 
world.  The  work  is  estimated  to  cost  about  £2,200,000. 
Messrs.  Pearsoai  and  Son  have  had  experience  with 
this  class  of  work  in  America,  having  partially  carried  out 
the  tunnel  under  the  North  River,  New  York.  The  tunnels 
will  each  be  about  a  mile  in  length  and  23  ft.  in  diameter. 
They  will  be  30'  ft.  below  the  river  bed,  and  the  same  mode 
of  construction  will  be  followed  as  in  the  case  of  the 
Blackwall  Tunnel,  known  as  shield  driving,  in  conjunction 
with  compressed  air.  The  work  will  be  started  within  a 
month,  and  it  is  expected  to  be  cotiipleted  in  about  four 
years. 


Institution  pF  CiviL  Engineers. — The  amiual  dinner  of 
the  Institution  of  Civil  Engineers  took  place  on  March  IGth, 
in  Lincoln's  Inn  Hall.  The  chair  was  occupied  by  Sir  Wui. 
White,  the  president,  and  a  large  number  of  distinguished 
guests  and  members  were  present.  The  president,  after 
proposing  the  loyal  toasts,  gave  that  of  "  Our  National 
Defenders."  In  the  coui'se  of  his  speech  he  said  that 
freedom  of  the  sea  was  at.  the  bottom  of  everything.  The 
navy  was  our  fu'st  line  of  defence;  our  frontier  was  the 
enf'iny's  coasts ;  the  best  form  of  defence  was  as  a  whole 
oft'ence  ;  the  sea  must  be  kept  free  at  all  hazards  ;  and  the 
navy  must  be  kept  free  from  party  politics.  Admiral  Sir 
E.  Seymour,  in  responding,  said  that  in  a  society  like  that 
a  naval  officer  ought  to  feel  himself  at  home,  for  the  reason 
that  at  least  half  the  pov/er  of  the  navy  depended  upon 
materiel,  and  it  was  with  that  that  the  engineers  were 
concerned.  The  British  Navy  could  be  looked  ui^on  as  the 
largest  insurance  company  in  the  world,  for  it  simply 
insured  the  British  Empire ;  and  he  thought  it  was  also 
the  cheapest  if  they  considered  not  only  the  issues  involved 
in  it,  but  the  actual  value  of  the  merchandise  it  protected. 
He  thought  it.  very  sat.isfactory  to.  see  that,  the  type  of 
ba.ttleship,  extremely  varions  twenty  years  ago,  seemed 
settling  down  more  into  a  single  type.  He  was  of  opinion, 
as  a  sailor,  that  it  was  a  mistake  to  go  on  increasing  the 
size  of  our  battleships  any  more.  One  reason  was  that, 
in  these  days  of  torpedoes  and  submaiine  mines  and  boats, 
it  was  putting  too  many  eggs  into  one  basket.  He  thouglit 
that  the  size  of  the  battleship  was  a  thing  that  should  •)« 
somewhat  limited.  Mr.  Arriold-Forster,  M.P.,  who  also 
responded,  said  that  it  would  have  been  better  if  an  officer 
of  the  army  had  been  allowed  the  privilege  of  replying 
to  that  toast.  In  an  age  when  applied  science  and  pure 
science  were  giving  to  tliose  who  po'SseSsed  the  knowledge 
of  them  the  mastery  of  the  world,  it  was  a  veiy  seiioiis 
tiling  for  a  nation  to  subject  the  management  of  the  army 
to  so  unscientific  a  system  as  that  which  we  were  coiupelled 
to  labour  under.  ♦ 

The  Cunard  Turbine  Steamers.  —  The  expert  com- 
mission appointed  by  the  Cunard  Company  to  make  a 
complete  investigation  of  the  turbine  engine  and  its 
adaptability  to'  ocean-going  traffic  has  already  completed 
its  experiments  and  listened  to  all  the  available  evidence. 
Altliough  no  statement  has  been  made,  it  is  understood 
from  an  authoritative  source  that  it  was  definitely  decided 
by  the  directors  of  the  CVinard  Coinpany  to.  give  tlie 
coi  tract  for  building  one  of  the  Cunarders  to  Messrs.  Swan, 
Hunter,  and  Richardson,  of  Wallsend,  and  the  other  to 
Messrs.  John  Brown  and  Co.,  of  Clyde  Bank.  The  Parsons 
tyj  e  of  turbine  will  in  each  case  be  adopted,  and  the 
engines,  which  will  be  of  65,000  horse  power,  will  also  be 
built  under  the  Parsons  license  by  the  respective  firms. 


The  maiden  trip  of  the  new  turbine  steamer  Princess  Maud, 
built  for  the  Irish  'Cross-Channel  service  between  Larne  ;uk1 
Stranraer,  wifi  take  place  in  a  few  days. 


340 


THE    PRACTICAL  ENGINEER. 


[March  25,  1904 


A   SPECIAL   CAM    MILLING  MACHINE. 

Hy  John  Tangye. 

'J'he  inachiiie  described  in  the  following  article  was  designed 
and  made  by  the  writer  for  a.  special  requiren)ent  only. 
While  not  held  up  as  perfection,  it  succeeded  in  reducing 
the  cost  of  certain  details  in  engines  down  to  a  very  small 
sum,  and  in  saving  much  time  and  labour  in  making  fin<il 
adjustments  in  the  erecting  shop  of  the  customer.  This 
object  being  attained  veiy  simply,  and  the  machine  having 
some  rather  original  features,  it  may  be  of  interest  to 
describe  it. 


market  had  Ijeen  examined,  in  order  to  select  the  best>  tit 
a  reasonable  price.  All  seemed,  however,  to  have  dis- 
advantages, notably  that  tlie  template  was  mounted  on  the 
same  spindle  as  the  cam  blank.  This  caused  considerable 
overhang  of  the  cam  spindle,  making  necessai'y  an  upper 
sujiport,  which,  of  course,  had  to  be  disengaged  every  time 
in  taking  off  a.  finished  cam  and  putting  on  a  fresh  blank. 
Also',  the  template  cam  being  underneath,  all  cuttings  fell 
upon  it  just  where  it  touched  tlie  guide  roller,  whicli 
appeared  likely  to  result  in  irregular  work.  In  addition, 
the  price  of  all  tliese  machines  was  much  too'  high,  the 
work  not  requiring  a  universal  vertical  miller,  but  merely 


Fio.  3. 


The  work  to  be  done  consisted  of  many  sizes  of  hard 
cast-iron  cams,  required  for  gas  and  oil  engines,  two  and 
sometimes  three  cams  being  wanted  for  each  engine.  These 
were  cast  together,  and  were  first  turned,  bored,  and  key- 
wayed,  finally  being  slotted  to  marking  off,  by  boys 
attending  small  quick-running  slotting  machines  on  piece- 
work. So  fai-,  the  cost  was  not  high,  but  the  cams  had 
t  o  be  finished  by  filing  and  hand-gi'inding  on  emery  wheels, 
further  adjustments  being  done  if  required  Avlien  the  engines 
Avere  set  ujj  and  under  test. 

It  was  desired,  of  course,  to  mill  these  cams  to  a  finish, 
and  so  to  save  time  in  fitting  and  erecting,  and  with  tins 
object  in  view  various  malies  of  cam  millers  then  on  the 


a  machine  best  suited  for  this  particular  job  and  likely 
to  be  employed  upon  it  nearly  all  its  time. 

We  were  requested,  therefore,  to  build  a.  special  machine, 
tlie  main  points  to  be  observed  being  as  follow  :  (1)  Spindle 
to  be  vertical,  and  driven  direct,  by  belt  over  guide  pulleys 
from  an  overhead  countershaft  to  save  space.  (2)  Work 
to  be  a  comfortable  height,  so  that  the  operator  need  not 
have  to  stoop  inordinately  in  seeing  his  work.  (3)  Changing 
of  cam  blanks  or  of  template  to  be  simply  and  quickly 
effected.  (4)  Template  cam  to  be  out  of  the  way  of  cuttings, 
and  easy  to  watch  for  correct  working. 

Having  a  number  of  lathe  patterns  available,  a  suitable 
bed  and  leg  were  selected,  as  may  be  seen  from  the  drawings. 


* 


342 


THE    PRACTICAL  ENGINEER. 


[March  25,  1904 


and  to  obtain  the  iirst  requirement  a  simple  design  of 
vertical  milling  head  was  decided  upon.  This  consisted  of 
a  plain  cored  bracket,  having  two  bosses  overhung  on  a 
vertical  centre  line,  the  lower  boss  carrying  a  cast-iron 
cylindrical  bush  free  to  slide  vertically,  and  tlie  upper  bo'ss 
the  driving  pulley.  The  cast-iron  bush  was  bored  conical 
to  receive  the  front  end  of  the  spindle,  and  lock  nuts  were 
provided  for  taking  up  all  wear.  For  vertical  adjustment, 
a  rack  was  cut  in  the  outside  of  the  cast-iron  bush  and  a 
pinion  fitted,  -with  worm  gearing  and  hand-wheel  in  con- 
venient reach  of  the  operator.  In  addition,  the  external 
boss  was  split,  and  supplied  mth  clamping  bolts,  so  that 
all  could  be  made  snug  when  set.  No  counterbalance  was 
needed,  as  the  machine  was  only  required  for  side  milling. 
This  pattern  of  vertical  adjustment  by  cylindrical  bush  in 
bored  hole  is,  in  the  writer's  opinion,  superior  to  the  planed 
and  fitted  slide  method  employed  by  many  English  and 
American  makers,  and  is,  besides,  much  cheaper.  The 
upper  boss  of  this  milling  bracket  was  fitted  with  a  long 
cast-iron  bush,  a  driving  fit,  and  projecting  at  the  top,  the 
belt  pulley  running  on  this  outer  part  and  driving  the 
spindle  by  a  key  fitted  in  a.  prolongation  of  its  boss.  This 
saved  the  spindle  from  belt  pull,  as  in  Mr.  Slate's  well- 
known  sensitive  drill,  and  it  was  not,  therefore,  necessary 
to  allow  for  adjustment  for  wear  of  the  spindle  upper  end, 
the  bearing  surface  being  ample  for  a  long  time  of  service. 
Tlie  driving  belt  was  cariied  on  guide  pulleys,  but,  being 
required  to'  carry  the  belt  from  an  overhead  shaft,  tliese 
guide  pulleys  had  tO'  project  considerably.  To  avoid  making 
a  long  cast-iron  arm  on  the  milling  head,  the  guide-pulley 
stud  was  held  in  jilace  by  three  Avroughtriron  stays  .ns 
shown,  one  of  the  guide  pulleys  having  a.  step  cone  attached 
for  driving  the  table-feed  motion. 

To  obtain  requirements  (3)  and  (4),  it  was  settled  to 
separate  the  cain  blank  and  template  cam,  on  spindles  geared 
to'getlier,  so  that  for  all  practical  purposes  they  were 
identical.  A  large  table  was  made  and  fitted  to  the  bed, 
liaving  two  long  bosses  cast  along  the  centre  line,  eacli 
bored  to  i-eceive  a.  spindle,  and  ha\ang  each  a  worm  bracket 
at  the  lower  end.  By  this  means  each  spindle  could  be 
driven  simultaneously  with  the  otlier,  from  a  slotted  shaft 
inside  the  bed.  This  table  also  had  a  rectangular  hole 
between  the  spindle  bosses,  through  'which  projected  a 
bracket  carrying  the  guide  roller  intended  to  work  in 
contact  with  the  template  cam.  This  bracket  had  adjust- 
ment longitudinally  by  screw  from  the  end  of  the  bed  for 
putting  on  the  cut,  and  the  guide  roller  could  be  raised 
or  lowered  to  suit  the  vertical  position  of  the  template 
cam.  Also',  the  guide  roller  and  its  stud  being  small,  it 
was  necessary  to  support  it  laterally  against  the  pressure  of 
the  template  cam,  tliis  being  done  by  long  rollers  carried 
in  slides  bolted  each  side  of  the  I'oller  bracket,  and  adjust- 
able by  screw. 

The  slotted  feed  shaft  mentioned  was  driven  at  the  end 
of  the  bed  by  worm  gearing,  belted  up  from  one  of  the 
guide  pulleys,  the  gear  running  in  oil  and  enclosed  from 
dirt  or  injury.  The  end  of  the  shaft  ]5rojected,  and  had 
a  square  on  it,  so  that  the  cam  spindles  could  be  run 
round  by  hand  if  required.  The  sliding  table  also  had  a 
screw  attached,  so  that  it  could  be  readily  withdrawn  from 
contact  for  inspection,  or  for  changing  either  the  cam 
blank  or  cam  template.  When  at  work,  this  screw  was 
run  out  from  its  bearing  two  or  three  inches,  sO'  as  not 
to  interfere  with  the  action  of  the  weight  governing  the 
table  movement. 

To  protect  from  dirt  the  bearing  of  the  cam-blank  spindle, 
a  cast-iron  tray  was  fitted  to  it  innnediately  under  the 
blank,  to  catch  all  cuttings,  the  tray  being  emptied  by  tlie 
operator  from  time  to  time. 

The  result  of  all  this  was  a  very  efficient  and  convenient 
machine,  giving  considerable  satisfaction  to  all  concerned. 
One  small  disadvantage  turned  up,  involved  in  the  separa- 
tion of  the  cam  blank  and  cam  template — viz.,  that,  in  spite 


of  especially  careful  adjusting  ajid  fitting  of  the  feed  worm 
gear  and  a  strong  slotted  shaft,  there  was  a  veiy  slight 
shade  of  difference  between  the  template  revolving  against 
a  freely-running  roller  and  a  cam  blank  revolving  against 
tlie  resistance  of  the  milling  cutter.  This  was  only  to  be 
expected,  and  it  was  not  difficult  to  allow  a  little  for  this, 
once  known,  so  that  there  was  no  further  trouble.  x^s 
testimon}'  to  the  handiness  of  the  machine,  it  was  easily 
attended  and  kept  constantly  running  in  the  shop  by  a 
man  working  a  large  milling  machine  close  at  hand. 
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The  World's  C'onnnerce  and  American  Industries." 
Prepared  by  J.  J.  Macfarlane.  Published  by  the 
Philadeljjhia  Commercial  Museum.  1903. 

This  is  a  work  compiled  to  illustrate  the  progress  and 
present  condition  of  the  connnerce  of  the  world,  of  the 
manufacturing  industries  of  the  United  States,  and  of 
British  and  American  shipping.  Th©  graphic  method 
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alphabetical  list  of  the  cities  of  the  United  States  having 
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industries  should  not  fail  to'  give  the  book  careful  peru.sal. 

"  Tutorial  Statics."  By  Wm.  Briggs,  M.A.,  etc.,  and  G.  H. 
Biyan,  D.Sc,  M.A.,  etc.  Tliird  edition  (revised  and 
enlarged).  London  :  W.  B.  Clive,  University  Tutorial 
Press  Limited,  157,  Druiy  Lane,  W.C. 

Having  reached  its  third  edition,  it  is  hardly  necessary  to 
devote  much  sjjace  tO'  this  book.  The  special  purpose  of  the 
woi-k  is  to  assist  those  students  aiming  tO'  pass  the  London 
University  Examinations,  and  consequently  it  would  be 
difficult  tO'  find  two  other  authors  to  collaborate  for  such 
a  pm-pose  and  more  suited,  in  view  of  their  successes  as 
professors  under  the  University  Coriespondence  College. 
The  study  of  statics  is  treated  in  a  thorough  manner  and 
tlie  examples  given  are  typical.  The  elements  of  trigono- 
metiy  and  algebi"a  ai'e  not  avoided,  and  Euclid  should  be 
at  the  finger  ends.  The  student  who  has  mastered  this 
work  need  have  no  misgivings  as  to  any  questions  that  he 
may  have  to-  deal  with  in  "  Statics." 

"Tutorial  Dynamics."  By  Yhn.  Briggs,  LL.D.,  M.A., 
F.C.S.,  and  G.  H.  Bryan,  D.Sc,  M.A.,  F.R.S.  Third 
impression  (second  edition).  London :  W.  B.  Clive, 
University  Tutorial  Press  Ltd.,  157.  Druiy  Lane,  W.C. 

This  text-book  is  closely  behind  the  preceding  one  in 
popularity,  and  treating  on  the  allied  subject  of  dynamics 
in  a^  similar  manner  and  by  the  same  authors,  it  deseiTes 
a  place  on  the  same  shelf.  Taken  together,  the  twO'  books 
form  a  standard  woi'k  on  statics  and  dynamics  which  a 
university  student  could  ill  afford  to  do  without. 
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THE  MODERN  RAILWAY  WAGON  AND  THE 
DETAILS  OF  ITS  DESIGN. 

Bv  George  Willans. 

(Con'inned  from  page  322.) 

End  doors  are  coiniuouly  employed  where  the  traffic,  such 
as  coal,  necessitates  the  load  being  discharged  endwise ; 
these  are  hinged  at  the  top  of  the  sides  of  the  wagon,  and 


The  top  plank  of  the  wagon  body  should  have  fixed  to 
the  edge,  exposed  to  the  weather  and  wear  and  tear  of  the 
wagon,  a  capping  iron  the  full  width  of  the  plank,  and 
usually  half  round  in  section,  extending  all  round  the 
wagon.  The  capping  irons  are  usually  made  in  four 
pieces,  two  end  and  two  side  capping  irons;  the  ends  are 
joggled,  and  a  bolt  passed  through  the  two  cappings,  the 
side  planks  of  the  wagon,  and  the  crib  rail,  tiuis  preventing 
any  tendency  of  the  joints  in  the  woodwork  to  gape ;  the 
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are  secured  at  the  bottom  in  various  ways.  It  is  obvious, 
from  the  employment  of  end  doors,  that  corner  plates  and 
end  stanchions  have  to  be  dispensed  with,  and  such  being 
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the  case,  the  corners  and  ends  of  the  wagon  caimot  retain 
the  rigidity  of  the  usual  construction,  and  on  this  account 


capping  is  otherwise  secured  around  the  wagon  by  stout 
capping  nails  or  screws  countersunk  flush.  Fig  20  shows 
the  joint  of  the  end  and  side  cappings. 

The  bottom  planking  of  the  wagon,  consisting  usually 
of  red  deal  2^  in.  or  3  in.  thick,  and  laid  cross- 
wise, rests  at  either  end  on  the  solebars,  and 
is  supported  by  other  members  of  the  frame  at 
various  points  between  them,  the  two  end  planks  also 
bearing  for  a  distance  of  about  3  in.  on  the  headstock. 
The  planks  should  be  a  good  tight  fit,  and  no  other  means 
are  necessary  to  secure  them,  although  in  wooden  under- 
frame  wagons  the  bottom  planks  are  frequently  nailed  to 
the  framing. 

Drup  bottom  doom,  Avhereby  the  load  can  be  discharged 
from  the  bottom,  are  frequently  employed  in  coal  and 
mineral  traffic.      When  these  doors  are  open  they  must 


Fig.  21. 


the  employment  of  end  duors  should  be  restricted  to  the 
special  classes  of  traffic  that  call  them  into  existence.  Fig. 
19  shows  a  typical  end-door  construction. 


clear  the  rail  level  by  at  least  2  in.,  and  it  will  be  seen 
that  owing  to  this  the  dimension  of  the  door  is  limited. 
The  standard  practice  in  this  direction  is  shown  in  figs.  1, 
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2,  and  21,  the  door  being  released  by  the  handle  seen  under 
the  solebar,  the  retaining  pin  being  first  removed. 

Covered  wagons  are  most  generally  built  with  a  standard 
type  of  underframe ;  the  body,  however,  is  somewhat 
differently  constructed,  though  to  some  extent  it  may  be 
considered  as  an  extension  of  the  body  of  an  open  goods 
wagon  provided  with  a  roof.  The  various  classes  of 
covered  wagons  are  so  many  that  no  one  design  can  be 
particularised  as  a  standard,  it  being  obvious  that  the 
carriage  of  gunpowder  and  frozen  meat  (two  important 
classes  of  covered-wagon  traffic)  necessitates  quite  a  different 
treatment  of  the  body  of  the  wagon.  In  designing  this 
class  of  vehicle,  however,  the  effects  of  the  construction 
must  not  be  lost  sight  of.  The  ends  of  the  vehicle  should 
receive  special  attention,  good  provision  being  made, 
especially  with  a  wooden-body  wagon,  to  resist  the  tendency 
of  the  body  to  work  endwise,  due  to  buffer  shock.  The 
body  framing,  when  constructed  of  wood,  should  have  two 
diagonal  members  extending  from  the  top  of  the  junction 
of  the  top  rail  and  end  post  to  the  bottom  of  the  middle 
(generally  door)  posts.  These  diagonals,  apart  from  pro- 
viding a  means  for  securing  the  boards,  "  truss  "  the  frame, 
and  assist  the  rigidity  of  the  construction.  Similarly, 
where  the  construction,  as  in  fig.  22,  of  an  outside  knee,  to 
which  the  boards  are  secured,  the  wooden  diagonal  is 
substituted  by  the  diagonal  straps,  which  terminate  in  a 
screwed  end  as  shown,  thus  providing  an  excellent  brace 
to  the  body.  The  boards  are  secured  midway  between  the 
centre  knees,  and  the  corner  plates  by  strap  plates  inside 
and  out. 

Although  the  general  ))ractice  is  to  place  the  boards 
horizontally,  yet  it  is  preferable  to  arrange  the  boarding 
of  the  body  vertically.  The  beading  on  the  edges  of  the 
tongue  and  groove  boards,  when  an-anged  horizontally, 
becomes  a  means  of  retaining  rain  water,  and  tends  to 
destroy  the  timbers  by  decay.  Due  to  this,  a  compromise 
is  sometimes  made  and  the  timbers  arranged  diagonally. 

The  roofs  are  commonly  made  of  tongue  and  groove 
boards  laid  horizontally,  and  secured  to  roof  sticks  or  carlines 
placed  at  intervals  of  about  1  ft.  6  in.  along  the  roof.  These 
1  earers  are  variously  constructed  of  wood  and  tee  "  section 
steel.  Wooden  roofs  should  receive  a  covering  of  some 
roofing  canvas  material  to  render  them  weather-proof.  In 
some  cases  thin  sheet  steel  about  J  in.  thick  is  employed 
for  roofing  purposes,  or  a  composite  roof  of  wood  and 
galvanised  corrugated  iron  is  fitted.  This  makes  a  first- 
class  and  serviceable  roof,  though  rather  expensive  in  first 
cost,  the  coiTugations  in  the  iron  acting  as  air  spaces, 
rendering  the  .vehicle  cool  in  hot  weather,  and  on  this 
account  is  especially  apjilicable  to  such  vehicles  as 
refrigerator  vans  and  guards'  brake  vans. 

(To  be  continued.) 
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SOME  RECENT  DEVELOPMENTS  IN  POWER 
HAMMERS.* 

By  Mr.  H.  P.  Massbt,  B.Sc,  M.I.Mech.E. 

The  author  prefixes  his  description  of  the  main  subject  by  a 
sketch  of  the  history  of  the  development  of  power  hammers 
generally. 

Eaely   Forms  of  Power  Hammers. 

It  would  be  difficult  or  impossible  to  say  when  the  power 
hammer  was  introduced,  as  of  all  machine  tools  this  is  probably 
the  oldest,  and  in  its  elementary  form  the  simplest. 

The  earliest  form  of  power  hammer,  however,  used  on  a  large 
scale  in  this  country  is  the  tilt  hammer,  still  to  be  found  in 
some  parts  of  the  Black  Country. 

In  this  the  hammer  head  is  fastened  to  the  end  of  a  wooden 
beam,  which  is  pivoted  near  the  other  end,  and  caused  to 
oscillate  by  tappets  placed  on  a  revolving  wheel. 

Their  strength  lay  in  their  extreme  simplicity  and  cheapness, 
and  more  still  in  the  fact  that  they  lent  themselves  remarkably 
well  to  driving  by  means  of  the  water  wheel. 

One  other  point  was  claimed,  and  even  still  is  claimed,  by 
some  as  an  advantage,  viz.,  that  they  do  not  admit  of  any,  or 
at  the  most  of  very  little  regulation. 

Such  a  view  seems  to  the  writer  an  inadmissible  one,  and  this 
inability  to  be  regulated  must  be  here  treated  as  the  chief 
disadvantage  of  the  old  tilt  hammers. 

At  anyrate  it  was  thought  to  be  so  by  a  multitude  of  persons 
who  brought  out  innumerable  modifications,  all  directed  towards 
the  one  object  of  making  a  hammer  on  similar  lines  to  the  one 
above  described,  but  in  which  the  force  of  the  blow  should  be 
capable  of  regulation. 

Many  arrangements  were  suggested  and  tried  with  cams  or 
tappets  in  all  conceivable  positions.  In  some  of  these  the  force 
of  the  blow  was  regulated  by  moans  of  an  air  cushion,  on  to 
which  the  falling  parts  were  pressed  on  the  upstroke  by  means 
of  the  cam,  so  as  to  augment  the  force  of  the  blow,  or  on  to 
which  the  falling  parts  fell  on  the  downward  stroke,  thus  check- 
ing the  blow,  the  control  in  each  case  being  gained  by  means 
of  valves. 

Here  we  see  the  early  beginnings  of  the  modern  pneumatic 
power  hammer. 

The  Steam  Hammer. 

In  the  steam  ihammer  there  was  offered,  for  the  first  time,  a 
hammer  in  which  the  blow  could  be  varied  with  the  utmost 
nicety  both  as  to  speed  and  force,  could  be  stopped  and  started 
instantly,  and  could  be  made  in  any  size  and  shape  to  suit 
various  requirements. 

Whether  the  work  required  a  succession  of  sharp  raps  at  a 
speed  of  500  per  minute  from  a  hammer  of  only  a  few  pounds, 
or  the  slow  thud  of  a  m;iss  weighing  100  tons,  the  case  could 
be  equally  well  met  by  the  steam  hammer,  suitable  variations 
of  weight,  length  of  stroke,  diameter  of  cylinder,  and  arrange- 
ment of  valve  gearing  serving  to  suit  it  to  the  various  reqrure- 
ments,  and  yet  in  its  essentials  it  is  the  same  tool  in  all  sizes. 

Thus  it  met  completely  the  requirements  of  the  work. 

Indeed,  it  remains  true  that,  considering  the  work  alone, 
there  is  scarcely  a  trade  in  which  hammers  are  used  in  which 
a  well-proportioned,  well-thought-out,  and  well-kept  steam 
hammer  is  not  at  least  equal  to  any  other  form  of  hammer  yet 
introduced. 

Now.  nothing  can  be  cheaper  than  to  run  steam  hammers 
where  boilers  are  worked  with  the  waste  heat  from  furnaces. 

Near  coalfields,  too,  the  cost  is  small,  and  also  where  large 
steam-raising  plants  must  exist  in  any  case,  and  the  steam 
used  by  the  hammers  is  only  a  small  extra. 

The  case  is  very  different,  however,  where  boilers  are  fired 
with  coal,  and  have  to  be  kept  going  for  the  hammers  alone. 

Of  course,  much  can  be  done  and  has  been  done  to  improve 
the  efficiency  of  the  steam  hammer  on  the  same  lines  as  those 
adopted  in  the  case  of  the  steam  engine. 

Compound  steam  hammers  have  sometimes  been  made,  and 
in  some  cases  have  been  quite  successful. 

Condensers  have  also  often  been  used  in  connection  with 
hammers  with  very  beneficial  effects,  but  these  have  never 
succeeded  in  becoming  generally  popular,  as  the  extra  com- 
plication is  very  much  more  serious  in  a 'smithy  or  forge  than 
it  is  in  an  engine  house,  and  the  gain  has  never  been  generally 
considered  to  bo  sufficient  to  compensate  for  this  disadvantage. 

Need  for  Further  Development. 

It  is,  therefore,  from  tliis  side,  viz.,  the  cost  of  running  and 
adaptation  to  modern  methods  of  driving,  that  an  opening  has 
come  for  further  development. 

What  has  been  sought  is  not  so  much  an  improved  hammer 
Iter  but  a  hammer  which,  while  at  least  equal  to  the  steam 
hammer  in  power,  control,  and  general  adaptability,  shall  also 
be  cheaper  and  more  convenient  to  drive  under  modern  con- 
ditions. 

*  Abstract  of  a  paper  read  before  the  Manchester  Association  of  Engineers 
March  ]2th,  1004, 
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Nothing  lias  been  introduced,  or  even  suggested,  that  can 
cover  anything  approaching  the  same  wide  range,  but  much 
has  been  done  in  finding  satisfactory  substitutes  in  different 
sections  of  tlie  ground  covered  by  the  steam  hammer. 

Only  that  section  of  the  subject  will  be  dealt  with  which 
comes  under  the  heading  of  hammers  for  smithwork  and  other 
kindred  trades. 


Fig.  1. 


Fia.  2 


Efforts  at  improvement,  though  numerous,  have  been  chiefly 
in  two  directions:  — 

1.  Spring  hammers,  in  which  motion  is  transmitted  to 

the  tup  from  a  revolving  crank  or  eccentric  through 
one  or  more  steel  springs  or  cushions. 

2.  Pneumatic  hammers,  in  which  the  motion  is  trans- 

mitted to  the  tup  from  a  crank  or  eccentric  through 
tlie  compression  and  rarefaction  of  air  enclosed  in 
the  cylinder. 

It  will,  however,  be  convenient,  before  proceeding  to  describe 
these  improved  forms,  to  consider  in  outline  some  of  the  main 
constructions  that  have  been  previously  adopted  in  each  type. 

1.  Spring  Hammers. 

It  may  be  said  at  once  that  hammers  of  this  class  are 
necessarily  very  limited  in  their  application,  but  within  these 
limits  they  serve  a  most  useful  purpose,  and  bid  fair  to  hold 
their  own  with  any  other  type. 

For  file  forging,  pick  drawing,  swaging,  etc.,  they  are 
extremely  useful. 

Very  many  different  devices  and  arrangements  have  been  used, 
but  it  will  only  be  necessary  here  to  refer  to  two  types. 

(A)  77(e  bow  .ipritii/  li/pf  is  prmbably  the  most  largely  us?d, 
and  the  oldest. 

Figs.  1  and  2  show  a  hammer  of  this  type  which  has  been 
very  successfully  used. 

It  will  be  seen  that  the  tup  works  vertically  in  slides,  and  is 
attached  to  the  ends  of  a  bow  spring  by  means  of  links.  The 
spring  also  is  guided  vertically  by  means  of  a  slide  block. 

When  the  tup  is  in  its  middle  position  these  links  are  about 
horizontal. 

The  spring  receives  a  vertical  reciprocating  motion  from  the 
crank  disc  placed  above  it.  This  vertical  motion  is  imparted 
to  the  tup  through  the  spring  and  links,  with  the  effect  that 
the  movement  of  the  tup  is  considerably  more  than  the  move- 
ment of  the  spring. 

When  the  tup  rises  more  than  the  spring  the  links  become 
inclined,  and  therefore  cause  the  ends  of  the  spring  to  come 
nearer  tog-ether,  as  shown  in  dotted  linos;  the  same  happens 
when  the  tup  falls  more  than  the  spring. 

Thus  a  very  easy  swinging  motion  is  given  to  the  tup,  and 
comparatively  little  vibration  is  transmitted  to  the  spring. 

The  movement  of  the  crank  disc  is  controlled  by  a  friction 
clutch  which  is  moved  by  a  foot  lever,  so  that  when  the  foot 
lever  is  raised  the  hammer  stops. 


The  speed  of  the  hammer  can  be  regulated  by  means  of 
putting  more  or  less  pressure  on  the  foot  lever,  the  speed  regu- 
lating the  force  of  the  throw  given  to  the  tup,  and,  therefore, 
the  length  of  stroke. 

Though  this  hammer  is  capable  of  doing  excellent  work  and 
has  proved  highly  satisfactoiy  in  use,  it  is  open  to  several 
objections:  — 

1.  In  order  to  get  a  satisfactory  long  stroke  the  spring 
has  to  be  made  of  very  large  dimensions,  else  the  tup 
will  knock  on  the  buckle  of  the  spring. 

2.  It  is  highly  desirable  that  means  should  be  provided 
to  adjust  the  tension  of  the  spring,  and  this  must  almost 
necessai-ily  be  done  by  means  of  an  adjustment  in  the 
length  of  the  links,  as  shown.  This  seriously  complicates 
and  weakens  a  part  which  is  subjected  to  very  severe 
usage. 

■i.  If  one  end  of  the  spring  is  tis'htened  up  rather  more 
than  the  other,  a  considerable  side  strain  is  thrown  on 
the  slides. 

4.  The  general  arrangement  does  not  allow  of  the  use 
of  very  satisfactory  slides  for  the  tup,  and  does  not  make 
a  neat  and  compact  design. 

(Ti)  Trie  I?oIh-r  Ti/ /,!'.— In  1804.  Mr.  A.  Beaudry  patented  an 
arrangement  ^own  in  figs.  3  and  4,  which  sought  to  overcome 
some  of  these  objections. 

Two  springs  are  used,  and  are  placed  in  a  vertical  position. 
They  are  held  in  a  sprir.g  box,  and  hav2  rollers  attached  to 
their  lower  ends,  which  are  pressed  outwardly  on  to  curved 
tracks  formed  in  the  tup. 

Thus  as  the  tup  rises  or  falls  in  relation  to  the  springs  the 
ends  of  the  springs  are  forced  together.  The  action  is  there- 
fore somevhat  similar  to  that  already  described  in  the  former 
type,  but  the  links  are  dispensed  with. 

Instead  of  a  friction  clutch  a  jockey  pulley  is  used,  wfhich  is 
connected  to  the  foot  lever,  by  means  of  which  the  belt  can  be 
tightened  on  to  the  pulley  or  allowed  to  slip  round  it  without 
gripping.  ■ 

This  hammer  has  some  decided  merits. 

The  vertical  position  of  the  springs  within  the  tup  is  a  very 
good  feature,  not  only  because  it  ensures  only  fair  strains  being 
put  upon  the  springs,  but  also  because  it  allows  of  a  compact 
arrangement  and  long  and  ample  slides  all  round  the  tup. 

The  screw  arrangement  for  tightening  the  springs  is  also 
very  compact  and  good. 

The  general  shape  of  the  framing  has  a  good  deal  to  recom- 
mend it,  as  it  allows  of  a  large  amount  of  space  around  the 
pallets. 


1  \ 

Fio.  3. 


Fifi.  4. 


The  writer's  firm  had  at  one  time  considerable  hope  of  making 
a  real  success  with  this  patent,  but  after  a  good  deal  of  experi- 
menting they  were  forced  to  the  conclusion  that  the  work  on 
the  rollers  was  too  severe  to  allow  of  anything  like  continuous 
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ruuning',  and  that  the  tup  did  not  move  so  freely  as  when 
links  are  employed. 

The  solid  springs  were  found  not  to  be  so  satisfactory  as 
laminated  springs,  aad  the  system  of  driving  by  means  of  a 
belt  tightened  by  a  jockey  pulley  is  not  in  most  cases  so  con- 
venient as  the  friction  clutch,  as  it  ca.n  only  be  used  in  the  case 
of  a  vertical  drive. 

{To  he  continued.) 


MERSEY  RAILWAY:    MULTIPLE  CONTROL.* 

(Concluded  from  page  332.) 

On  the  Mersey  the  electro-pneumatic  drum  type  of  controller  is 
used.  It  is  especially  suited  to  the  conditions.  For,  while  the 
service  is  severe,  due  to  steep  grades,  high  average  speed,  heavy 
trains  (a  loaded  five-car  train  weighs  135  tons),  the  maximum  cur- 
rent taken  by  any  one  motor  car  does  not  exceed  the  capacity 
of  a  drum  type  of  controller  that  can  be  easily  installed  in 
the  driver's  compartment — a  location  convenient  for  inspection. 
Air  brakes  being  used,  the  storage  reservoir  for  the  brakes 
furnishes  the  necessary  air  supply.  A  14  volt  storage  battery 
current  is  used  on  the  auxiliaries,  consequently  the  electro- 
magnets and  multiple  control  switches  are  simple  and  robust, 
and  the  fire  hazard  has  been  eliminated  from  this  part  of  the 
apparatus.  No  bus  lines  run  through  the  train,  so  the  recent 
Board  of  Trade  ruling  on  this  point  for  underground  trains 
was  anticipated. 

A  four-car  train  will  serve  the  purpose  of  illustration.  It  has 
a  motor  car  at  each  end,  and  at  one  end  of  each  motor  oar  are 
the  luggage  and  driving  compartments.  Each  motor  car  is 
equipped  with  four  motors,  six  collector  shoes,  a  starting 
rheostat,  main  oontroller,  the  necessary  cables,  two  small 
storage  batteries,  two  multiple  control  switches  (one  at  eacli 
end  of  the  car),  the  necessary  brake  apparatus  and  accessories 
incident  to  the  electro  pneumatic  control.  The  power  cables 
do  not  extend  beyond  the  motor  car,  though  the  14-volt  control 
cable  extends  the  whole  length  of  the  train. 

The  two  trailer  platforms  at  the  middle  of  the  train  are  eaoh 
provided  with  a  multiple  control  switch  and  a  driver's  brake 
valve,  thus  making  six  points,  from  any  one  of  which  the 
driver  can  operate  simultaneously  both  motor  car  controllecs. 
As  the  train  riins  shuttle  fashion,  the  driver  changes  ends  at 
the  terminal  stations,  and  when  a  foiir-car  train  is  ciit  in  two  it 
is  driven  alternately  from  the  driver's  compartment  and  Ih^ 
rear  trailer  platform.  If  motor  cars  are  run  singly  they  are 
driven  alternately  from  the  driver's  compartment  and  the  rerir 
platform.  There  is  but  one  multiple  control  switch  hitndle  per 
train,  so  the  driver  carries  the  handle  with  him  when  )ip  changes 
compartments.  With  the  handle  removed  the  switch  is  alw:iys 
in  zero  position. 

The  two  motors  on  the  fonvard  truck  constitute  a  group 
independent  of  the  two  on  the  rear  truck.  The  series  parallel 
working  is  confined  to  the  two  motors  of  each  group,  and  each 
pair  has  its  own  drum  and  isolating  switch  in  the  main  con- 
troller.   A  common  reversing  switch  is  used  for  all  four  motors. 

Operation. — The  coinibined  action  of  the  above-mentioned 
apparatus,  to  produce  a  forward  motion  of  a  train,  is  as 
follows :  — 

Tlie  handle  of  the  multiple  control  switch  is  moved  from  the 
zero  position  to  the  right.  As  soon  as  it  reaches  position  1 
the  multiple  control  switch  closes  the  circuit  breaker  trip 
cylinder  magnet  valve  circuit.  As  pointed  out  above,  this 
frees  the  circuit  breaker  for  closing. 

As  soon  as  the  handle  reaches  position  2  the  multiple  control 
switch  closes  the  forward  reverse  cylinder  magnet  valve  circuit. 
This  admits  air  pressure  into  this  cylinder,  and  the  air  in  turn 
throws  the  reverser  for  forward  motion  of  the  train  (in  case 
the  revei-ser  is  not  already  in  that  position).  The  reverser 
piston  home,  the  air  pressure,  as  pointed  out  above,  travels  on 
to  the  circuit  breaker  set  cylinder,  and  closes  the  breaker  (in 
case  it  is  not  already  closed).  The  setting  of  the  breaker 
closes  its  interlocking  switch,  and  thereby  completes  the  circuit 
through  the  release  cylinder  magnet  valve  circuit.  The  energis- 
ing of  this  valve  relieves  the  air  pressure  in  this  cylinder,  and 
frees  the  controller. 

As  soon  as  the  handle  reaches  position  3  the  multiple  control 
switch  breaks  the  forward  reverse  cylinder  magnet  valve  circuit, 
and  allows  the  set  piston  of  the  circuit  breaker  to  return  to  its 
normal  position.  At  the  same'  time  the  multiple  control  switch 
has  closed  the  operating  cylinder  magnet  valve  circuit,  and 
air  pressure  is  thereby  admitted  into  the  operating  cylinder; 
then  the  piston  commences  to  ratchet  up  the  controller.  The 
time  occupied  so  far  is  about  one  second.  If  the  handle  is 
held  in  position  3  the  operating  piston  moves  the  controller  to 
full  "  series,"  then  stops,  for  there  is  an  interlocking  switch  on 
the  rotating  part  of  the  main  controller  that  shunts  the  repeat- 
ing switch  when  full  series  is  reached.    Had  the  handle  been 

*  Abstract  of  a  paper  read  before  the  Manchester  Section  of  the  Institute  of 
Electrical  Engineers,  on  March  lst,'1904. 


carried  directly  to  position  4  the  operating  cylinder  would  have 
continued  to  work  until  the  full  "  parallel  "  position  was  reached, 
for  there  is  a  similar  interlocking  switch  that  shunts  the 
repeating  switch  at  full  parallel. 

"  Off ." — To  throw  "  off "  the  controller  the  handle  is  returned 
to  position  1.  This  breaks  the  operating  cylinder  magnet  valve 
circuit,  then  that  of  the  release  cylinder.  The  breaking  of  the 
latter,  as  pointed  out  above,  admits  air  pressure  into  the  throw- 
off  cylinder,  and  the  controller  is  instantly  returned  to  its  zero 
position.  Had  the  handle  been  returned  to  zero  it  would  have 
opened  the  circuit  breaker  as  well. 

To  the  Bear. — To  move  the  train  to  the  rear  the  multiple 
control  switch  handle  is  carried  to  the  left  of  its  zero  position. 
The  chain  of  events  is  the  .same  as  that  just  cited,  except  that 
the  rear  reverse  cylinder  works.  Position  1  frees  the  breaker ; 
position  2  throws  the  reverser,  then  closes  the  breaker,  then 
frees  the  controller ;  position  3  opens  the  rear  reverse  cylinder 
magnet  valve  circuit,  and  closes  the  operating  cylinder  magnet 
valve  circuit,  which  sets  the  operating  pi.ston  in  motion. 

Limit  Switch  and  Economy. — On  a  line  where  the  distances 
between  stations  are  short,  the  train  intervals  brief,  the  trains 
heavy,  and  grades  numerous,  the  starting  current  can  easily 
become  the  determdning  feature  of  the  station  load.  Rapid 
acceleration,  of  course,  is  indispensable,  but  without  some  such 
restraining  device  as  the  limit  switch,  the  starting  current  can 
be  pushed  to  such  an  extreme  as  to  waste  power,  and  subject 
the  motors  to  damaging  overloads. 

The  Turret  Control. — Brief  reference  will  here  be  made  to  a 
later  system  of  electro-pneumatic  control,  a  type  in  which  the 
revolving  drum  has  been  replaced  by  a  group  of  circuit-breaking 
switches.  This  later  type,  known  as  the  Westinghouse  turret 
system,  is  not  only  adapted  to  the  work  done  by  the  electro- 
pneumatic  drum  type,  but  is  especially  suited  on  account  of  its 
lightness  and  compactness  to  heavy  work — work  whidh  would  call 
for  a  drum  controller  of  such  a  weight  as  to  prohibit  its  being 
mounted  on  a  passenger  car.  The  turret  construction  is 
peculiarly  adapted  to  magnetic  blow  out,  and  therefore  its 
arc-breaking  capacity  is  enormous.  In  a  test  of  this  apparatus 
three  1,500  kilowatt  rotaries  were  short  circuited  through  one 
of  these  controllers,  and  the  resulting  current  of  18,000  amperes 
successfully  and  repeatedly  broken  by  it.  It  can  be  mounted 
either  in  the  driver's  compartment  or  under  the  oar,  but  its 
construction  well  adapts  it  to  the  under-car  mounting. 

The  current-breaking  switches  grouped  radially  are  closed  by 
air  pLstons  working  against  powerful  isprings.  The  cylinders 
are  drilled  in  the  common  air  reservior  ring  casting. 

There  is  the  same  absence  of  fire  hazard  in  the  auxiliary  gear 
that  there  is  in  the  Mersey  type,  as  14  volt  storage  battery 
current  is  used  to  work  the  electro  magnets  that  control  the 
valves.  The  safety  and  interlocking  features  are  retained,  and 
the  main-circuit  breakers  can  be  thrown  from  any  master  con- 
troller in  the  train. 

Bemlts. — It  is  now  practically  ten  months  since  electric  traction 
was  inaugurated.  May  3rd,  1903;  consequently  sufficient  time 
has  elapsed  to  get  a  fair  idea  as  to  how  the  results  of  operation 
correspond  with  the  original  engineering  estimates. 

First  as  to  ventilation.  Under  steam  conditions  the  average 
cost  per  half  year  exceeded  ^62,400;  with  electric  traction  it 
falls  below  <£200  for  a  corresponding  period,  which  is  well 
within  the  estimated  figure. 

As  to  the  schedule  speed,  the  rate  was  15  miles  per  hour  for 
the  steam  trains,  and  electric  traction  was  laid  out  on  the  basis 
of  20  miles  per  hour,  which  is  attained. 

With  the  steam  locomotives  the  train  mileage  was  less  than 
6,000  per  week.  During  the  last  quarter  of  1903  the  electric 
trains  lacked  but  40  miles  on  an  average  of  15,000  miles  per 
week.  At  this  rate  the  total  mileage  for  the  year  will  con- 
siderably exceed  the  original  estimate. 

Concerning  the  coal  consumption,  it  was  estimated  that  the 
average  would  not  exceed  4  lb.  per  kilowatt  hour  at  the  switch- 
board. The  average  for  the  last  quarter  of  1903  and  the  first 
six  weeks  of  this  year  is  under  4  lb. 

The  consumption  of  energy  for  a  loaded  three-car  train  was 
estimated  not  to  exceed  9  25  kilowatt  hours  per  train  mile. 
For  the  last  quarter  of  1903  the  actual  figure  was  less  than  9. 

As  regards  the  cost  of  operation  per  train  mile,  it  was  esti- 
mated that  the  power  house  expenses,  the  cost  of  power  for 
operating  and  lighting  trains,  the  maintenance  of  electrical 
equipments  cars,  and  collector  rails  would  not  exceed  6-75d. 
per  train  mile  for  an  average  train  230  ft.  long  and  weighing 
105  tons,  including  motors.  The  figure  for  the  last  quarter  of 
1903  falls  below  this  estimate.  The  corresponding  cost  per 
steam  train  200  ft.  long  and  weighing  77  tons,  exclusive  of 
locomotive,  but  working  at  a  schedule  speed  of  15  miles  per 
hour  instead  of  20,  exceeded  lid.  per  train  mile.  It  took  an 
80  ton  locomotive  to  haul  the  77  ton  steam  train. 

The  total  power  station  cost,  made  up  of  maintenance  and 
operation  (coal,  water,  oil,  waste,  sundries,  labour),  did  not 
exceed  ■35d.  per  kilowatt  hour  during  the  last  quarter  of  1903. 

From  this  it  appears  that  the  results  of  operation  practically 
agree  with  the  original  engineering  estimates. 
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NEW  ROLLING  STOCK  FOR  THE  RHODESIA 
RAILWAYS. 

Some  few  months  ago  the  Rhodesia  Railways  placed  an 
iiTiportiint  contract  in  Great  Britain  for  rolling  stock, 
primarily  intended  for  the  use  of  the  oflficers  of  the  line, 
nrjnely,  agent's  carriage,  medical  officers'  carriages,  and 
district  officers'  carriages.  Tlie  plans  provided  for  com- 
fortable acconnnodation  by  day  and  night,  and  the  carriages 
have  therefore  been  fitted  with  kitchen,  dining,  sleeping, 
and  office  rooms,  as  also  lavatories,  etc.  The  carriage?-, 
which  have  been  built  by  the  Electric  Railway  and  Tramway 
Carriage  Works  Limited,  of  Preston,  and  have  just  recently 
been  shipped  to^  South  Africa,  are  fitted  with  steel  under- 
frames,  the  most  modern  type  of  running  gear,  vacuum 
brake,  etc. 

In  the  acompanjang  illustration  we  show  the  "agent's 
carriage,"  the  design  of  which  is  similar  to  the  standard 
South  African  stock,  as  being  most  suitable  for  the  climate 
of  Rhodesia.  The  body  is  constructed  throughout  of  teak 
framing,  whilst  the  match  boarding  below  the  window  belts 
is  of  teak,  with  sheet-steel  panels  above  grained  teak. 
The  floor  boards  are  laid  longitudinally  and  in  two  thick- 
nesses, the  space  between  being  rammed  with  teak  sawdust 


A  corridor  divides  this  compartment  with  the  bedroom. 
Tliis  room  is  provided  with  a  rattan  couch  similar  to  the 
living  room.  Over  this  is  an  upper  berth,  arranged  to 
fold  up  against  the  roof,  with  a  spring  pulley  acting  as  a 
balance.  A  dressing  table  fm-nished  with  mirror  and 
drapers,  and  wardrobe  with  mirrored  doOr  and  small  chair, 
are  also  provided.  The  interior  finish  is  similar  to  that 
of  tlie  living  i-oom.  The  lavatory  compartment  is  fitted  up 
complete  with  water  closet,  having  balanced  lid  and 
flushing  tank,  folding  wash-hand  basin,  Pasteur  filter, 
mirror,  towel  rail,  brush  and  comb  rack,  and  sponge  rack. 
The  floor  is  covered  with  3  lb.  lead,  over  which  is  a  teak 
grating.  The  sides  of  the  compartment  to  ganiish  rail 
are  lined  zinc,  and  above  this  to  roof  paneled  mill- 
boards enamelled  dead  white.  The  kitchen  is  fitted  with 
an  open  and  closed  coal  stove,  having  two  ovens  and 
water  boiler  complete.  The  sink  is  provided  with  hot  and 
cold  water  taps,  with  coal  bunker  under  side ;  whilst  cup- 
boards, plate  racks,  and  shelves  are  also  provided.  A 
water  tank  is  fitted;  this  is  connected  to  the  tank  in  the 
underframe  by  a  force  pump  having  a  bore  of  1^  in.  The 
floor  of  the  kitchen  is  covered  with  8  lb.  sheet  lead.  Tlie 
entire  inside  roof  panel-work  is  made  up  of  millboard, 
neatly  decorated  to  suit  the  internal  finish  and  moulded 
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to  minimise  the  sound  of  travelling.  Each  window  opening 
provides  for  a  glass  frame,  a  lou\Te  frame,  and  a  gauze 
dust-proof  frame,  each  of  these  acting  independently  in 
separate  runs.  The  glass  frame  is  provided  with  spring 
sash  balancers,  and  the  louvre  and  gauze  frames  finished 
with  springs  and  lifts.  The  independent  gauze  frame  is 
entirely  an  innovation,  and  one  which  is  absolutely  necessary 
if  comfort  is  to  be  considered,  owing  to'  the  sand  and  dust 
storms  which  are  so  prevalent  in  South  Africa.  The  body 
of  the  carriage  is  divided  into  no  fewer  than  five  coau- 
partments,  viz.,  living  room,  bedroom,  lavatoiy,  kitchen, 
and  a  balcony  at  each  end.  The  living  room  is  provided 
with  a  woven  rattan  spring  couch,  sliding  seat  (witii 
reversible  back),  three  removable  armchairs,  and  flap 
tables.  The  general  finish  of  this  compartment  is  rich 
mahogany,  millboard  panels,  and  caiwed  teak  mouldings 
and  pilasters.  The  floor  is  finished  with  linoleum.  The 
side  ventilators  in  nmnitor  roof  are  operated  ^\ith  quadrant 
fixtures,  wliilst  bronze  basket  racks  are  placed  over 
side  windows.  A  Boyer  speed  recorder  is  placed  in 
the  compartment  and  connected  to  axle  with  a  flexible 
metal  belt.  This  recorder  not  only  indicates  the  speed  at 
which  tlie  carriage  is  moving,  but  also  records  the  speed. 


teak.  Tlie  balconies  are  provided  with  hinged  seats,  having 
locker  under  side.  A  meat  safe  is  fixed  under  canopy, 
whilst  a  zinc-lined  refrigerator  is  fixed  under  the  living 
ro'>f  floor.  The  floor  is  covered  with  81b.  lead.  The 
whole  of  the  compartments  are  lit  up  with  electric  light, 
liy  Stone's  system  of  driving  a  dynamo  from  the  axle  and 
storing  by  means  of  accumulators,  having  a  capacity  of 
about  15  hours'  stationary  lighting.  Electric  communica- 
tion between  all  the  compartments  and  the  kitchen  is 
provided.  The  underframe  of  the  carriage  is  composed 
entirely  of  steel  sections.  The  axle  boxes  are  of  malleable 
i]'on  and  the  bearing  springs  are  of  exceptional  length,  in 
Older  to  ensure  flexibility  and  easy  running.  In  common 
with  the  Rhodesia  standard  practice,  the  r-olling  stock  is 
fitted  with  the  vacuum  brake. 


The  American  Locomotive  Trust. — Renter's  Montreal 
oorrespoiident  says  an  important  industrial  deal  has  been  com- 
pleted by  tlie  American  Locomotive  Trust  securing^  the  control 
of  locomotive  and  machine  works  near  that  city.  These  works 
had  been  recently  built,  and  were  preparing  to  compete  with 
the  American  Company  for  Canadian  business.  Competition 
has  thus  been  practically  removed,  and  the  American  Loco- 
motive Trust  will  transfer  all  its  Canadian  business  to  the 
Montreal  work?. 
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THE  NEW  WORKS  OF  GRAHAM,  MORTON, 

AND  CO.  LIMITED,  HUNSLET,  LEEDS. 

At  the  invitation  of  Messrs.  Graham,  Morton,  and  Co.  Ltd., 
a  Large  number  of  the  press  were  invited,  on  the  11th  mst., 
to  inspect  the  new  engineering  works  recently  erected  by 
themselves  for  themselves  at  Pepper  Road,  Hunslet,  Leeds. 
On  a  field  unoccupied,  in  the  middle  of  May,  last  year,  the 
firm  commenced  the  construction  of  their  new  premises, 
which  they  completed  in  the  remarkably  short  period  of 
5 1  months — ^a  record  that  would  be  difficult,  if  not  impos- 
sible, for  our  Yankee  friends  to  surpass.  A  general 
description  of  these  works,  which  we  give  below,  will 
iijdicate  the  magnitude  of  the  operations  involved,  and  the 
amount  of  energy  thrown  intO'  the  work. 

Glancing  now  "at  the  offices,  which  form  a  prominent 
feature  from  Pepper  Road,  we  find  that  they  are  constructed 
of  best  Accrington  brickwork,  and  are  270  ft.  long  by 
42  ft.  wide.    Thev  are  extensive,  and  it  may  be  added  that 


with  corrugated  iron.  The  whole  of  the  roof  ot  the  centime 
bay  is  glazed,  and  on  each  side  of  the  two  outside  bays 
the  roof  is  glazed  for  a  width  of  9  ft.  the  full  extent  of 
the  building.  The  workshops  are  thus  splendidly  lighted 
botli  from  the  roof  and  the  sides.  About  two-thirds  of  the 
ground  space  is  occupied  by  the  plating  and  erecting  sliops. 
At  one  end  of  the  narrower  bay  theie  is  an  ujiper  fiooi-, 
wliicli  forms  tlie  chain  department,  the  space  below  being 
utilised  for  stores  and  a  tool-grinding  room.  The  next 
208  ft.  of  this  bay  forms  the  fitting  shop,  the  remaining 
58  ft.  of  space  being  occupied  by  liydraulic  presses,  the 
largest  of  which  exerts  a,  pressure  of  over  250  tons,  and 
the  plate-heating  furnaces.  The  works  are  equipped  with 
a  large  number  of  the  most  modern  types  of  machines,  which 
are  grouped  and  arranged  so'  as  to  save  expense  and  labour 
in  handling  material.  In  each  of  the  spans  there  are  electric 
cranes 

The  engine  or  power  house  and  the  boiler  room  are  l  uilt 
as  an  extension  of  the  main  building,  and  are  a  model  of 
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they  are  light,  lofty,  and  comfortable,  and  well  adapted  for 
the  purposes  for  which  they  were  specially  planned.  The 
drawing  office  is  107  ft.  by  42  ft.  wide,  and  is  a  magnificent 
apartment,  accommodating  50'  draughtsmen,  who  were  all 
at  full  swing. 

Passing  to  the  works,  we  are  at  once  struck  with  the 
light  and  lofty  design.  Entering  the  workshops,  we  are 
at.  once  impressed  by  their  extent,  and  by  their  appearance 
of  stability  and  strength.  The  building  is  386  ft.  in  length 
by  146  ft.  in  width,  and  covers  an  area  of  5,985  square 
yards.  It  is  fomied  in  three  bays,  two  of  which  are  each 
of  52  ft.  span,  and  the  third  of  39  ft.  9  in.  There  are  four 
rows  of  steel  columns,  which  number  about  120,  and  the 
roof  principals  number  99.  The  height  from  the  floor 
level  to  the  underside  of  the  eaves  of  the  roof  is  just  over 
39  ft.,  and  the  rise  of  the  principals  being  12  ft.,  the  height 
toi  the  apex  is  fully  51  ft.,  above  which,  on  each  of  the 
three  baj^s,  is  a  ventilating  louvre,  running  the  whole  length 
of  the  building,  rnd  which  is  4  ft.  high  and  10  ft.  wide. 
The  sides  and  ends  of  the  building  consist  of  a.  dwarf  brick 
wall  5  ft.  high,  above  which  is  14  ft.  of  glazing.  Then  a 
row  of  corrugated-iron  sheeting,  on  the  top  of  which  is 
another  9  ft.  of  glazing,  the  remaining  portion  being  sheeted 


cleanliness.  Taking  the  boiler  house  first,  there  we  saw 
a  30'  ft.  Lancashire  boiler,  8  ft.  6  in.  diameter,  for  a 
working  pressure  of  1401b.  per  square  inch.  Washed  peas 
are  used  in  this  boiler,  a  conveyer  being  employed.  In 
connection  witli  the  boiler  is  a  superheater  and  a  feed-water 
heater.  The  engine  and  dynamo  house  contains  two  sets 
of  Belliss  and  Morcom's  high-speed  engines  of  200  horse 
power,  coupled  direct  to  150'  kilowatt  220  volt  generators 
running  at  450  revolutions  per  minute.  These  supply  the 
whole  of  the  power  for  lighting  and  motors.  An  auxiliary' 
set  of  35  kilowatt  capacity  is  fixed  for  lighting  the  offices 
when  the  works  are  closed.  In  this  room  is  a  double-acting 
hj-draulic  punip,  with  14  in.  cylinders  and  20' in.  stroke. 
The  switchboard,  made  by  Crompton  and  Company,  looked 
particularly  neat  and  efficient. 

In  1901  Messrs.  Graham,  Morton,  and  Company  erected 
a  large  contract  for  the  Edinburgh  and  Leith  Gas  Com- 
missioners, at  a.  value  of  £113,000',  and  in  1902  they 
carried  out  a  similar  contract  for  the  Milan  Gas  Works 
for  the  sum  of  £108,000,  this  latter  being  erected  in  sei'en 
months  under  considei'able  difficulties.  In  1903  the  firm 
executed  a  gas  works  installation  of  £50,000  in  Paris,  and 
at  the  present  time  are  engaged  upon  the  New  Wortley 
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Gas  Works.  As  this  installation  is  remarkable  from  several 
points  of  view,  the  following  description  will  be  of  interest : 
"  The  retort  house  is  290  ft.  long  by  70  ft.  wide,  and  the 
contract  consists  of  two>  benches  of  inclined  retorts,  each 
bench  containing  eleven  beds  of  eight  retorts,  including  all 
furnaces,  settings,  main  flues,  superstriicture,  stages,  stair- 
cases, coal  tanks,  hydraulic  mains,  retort  fittings,  and 
conveying  machineiy  comjilete.  The  inclined  retorts  are 
20ft.  long,  the  cross-section  being  24  in.  by  loin,  at  the 
bottom,  tapering  to  20  in.  by  15  in.  at  the  top.  The  cast- 
iron  bottom  mouthpieces  are  25^  in.  wide  at  the  front, 
tapering  to  '2i^  in.  at  the  back.  The  hydraulic  mains  are 
made  in  22  separate  lengths,  and  the  gas  is  taken  off  at 
each  end  of  the  foul  main.  The  storage  hoppers  run  con- 
tinuously the  whole  length  of  each  bench  of  retorts,  and 
are  fitted  with  measure  chambers.  Each  length  is  arranged 
in  eleven  bays,  1 1  ft.  6  in.  centres,  and  the  hoppers  are 
8  ft.  wide  by  8  ft.  deep.  The  coal-handling  plant  will  be 
entirely  in  duplicate,  capable  of  dealing  with  40  tons  of 
coal  per  hour,  and  will  consist  of  two  I'eceiving  hoppers, 
delivering  intO'  two  coal  and  cannel  breakers  by  means  of 
an  automatic  feeder.  The  elevator  is  of  the  twin  cased-in 
type,  the  buckets  being  24  in.  wide;  these  two  elevators 
will  be  about  80  ft.  long.  These  elevators  will  deliver  into 
four  20' in.  push-plate  conveyers,  two  over  each  storage 
bunker.  Tlie  plant  is  driven  by  means  of  gas  engines, 
which  will  be  in  duplicate,  and  -will  make  2h  million  cubic 
feet  of  gas  per  24  hours." 

In  conclusion,  we  would  add  that  the  work  in  hand, 
consisting  of  some  forty  odd  contracts  for  buildings, 
conveyer  plants,  bridges,  elevators,  etc.,  is  a  sufficient 
indication  of  the  success  attained  by  such  an  enterprising 
firm. 


TWO-CYCLE    MARINE    PETROL  MOTORS. 

By  H.  Gaskell,  Jun. 

In  an  interesting  paper  read  before  the  Graduates' 
Association  of  the  Institution  of  Mechanical  Engineers  on 
Marcli  14th,  the  author  described  a  two-cycle  petrol  engine, 
of  which  the  following  indicates  the  cycle  of  operations  :  — 

In  the  two-cycle  motor,  as  disting'uished  from  those  working'  ■ 
on  the  Otto  cycle,  an  explosion  is  secured  at  every  down  stroke 
of  the  piston  in  the  following  manner :  The  crank  chamber  is 
completely  enclosed  and  in  communication  with  the  carburetter, 
a  non-return  valve  being  interposed.  There  is  a  passage  leading 
from  this  crank  chamber  to  the  cylinder,  the  entrance  to  which 
is  uncovered  by  the  piston  when  near  the  end  of  its  down  stroke. 
The  exhaust  gases  leave  the  cylinder  by  a  port  similarly 
uncovered  by  the  piston.  A  charge  having-  just  been  fired,  the 
piston  is  driven  down,  doing  a  working  stroke  and  slightly 
compressing  the  charge  in  the  crank  cliamber.  Just  before  the 
piston  reaches  the  bottom  of  its  stroke  it  uncovers  the  exhaust 
port,  and  the  burnt  gases  escape  throiigh  the  silencer  to  the 
air.  The  piston  now  descends  a  little  farther,  uncovering  the 
admission  port,  and  the  fresb  charge,  which,  as  has  been  pointed 
out,  is  slightly  compressed,  enters  the  cylinder,  driving  out 
the  greater  part  of  the  burnt  g'ases  of  the  previous  charge. 
Just  opposite  to  the  entry  port  a  deflector  is  fixed  on  the  top 
of  the  piston,  which  turns  the  new  charge  towards  the  top  of 
the  cylinder  and  prevents  it  escaping  at  once  by  the  exhaust 
port.  The  piston  now  rises  again,  and  closes  first  the  admission 
and  then  the  exhauist  port.  It  then  compresses  the  charge  in 
the  cylinder,  and  at  the  same  time  draws  a  fresh  one  from  the 
carburetter  into  the  crank  chamber.  Just  before  the  piston 
reaches  the  top  of  its  stroke  the  charge  is  fired  and  the  cycle 
repeated. 


The  Prussian  State  B/ailroads  have  received  the  24  express 
and  passenger  locomotives  ordered  last  spring,  built  to  use 
superheated  steam,  and  they  have  been  apportioned  among 
four  different  railroad  directories,  with  instructions  to  record 
with  great  care  the  results  of  their  operation,  especially  as 
regards  economy  of  fuel  and  cost  of  lubrication,  noting  that  the 
lubricants  necessary  for  superheated  steam  are  much  more 
costly  than  those  used  at  ordinary  temperatures  and  pressures. 
The  Minister  of  Pubic  Works  promises  to  issue  a  detailed 
report  on  the  aggreg-ate  results  within  three  months.  The  new 
engines  cost  more  than  the  compound  locomotives  whose  place 
they  take. 


REPLICAS   OF    ANTIQUE  CASTINGS. 

By  Walter  J.  Mat. 

While  old  cast  metal  work  is  sought  after  by  collectors  and 
fancy  prices  are  obtainable,  there  is  little  doubt  that  modem 
replicas  will  be  sold  as  originals,  and  unless  the  metal  of 
which  the  originals  and  replicas  are  made  be  analysed,  there 
is  no  well-defined  test  for  genuineness.  It  is  true  that  the 
contraction  of  the  metal  causes  the  replica  to  be  a  trifle 
smaller  than  the  original,  but  with  small  articles  this  is  not 
noticeable,  except  the  most  accurate  measurements  are 
made  of  the  original,  and  only  in  rare  cases  is  this  possible. 
If  we  take,  say,  a  bronze  vase  worth  maybe  a  hundred 
pounds,  and  make  accurate  moulds,  replicas  can  be  produced 
by  the  cire-perdu  process  which  will  only  cost  a  few  shillings 
each,  and  these  can  be  coloured  and  finished  so  tliat  only 
tliDse  who  are  "  in  the  know  "  can  decide  as  to  which  is 
actually  the  original.  Every  mark  can  be  reproduced  in 
careful  working,  even  partly-woni  hall  marks,  and  wiien 
this  is  done  only  analysis  will  determine  the  date — roughly— 
of  making. 

An  instance  came  before  the  writer  quite  recently  where 
a  replica  was  sold  quite  innocently  as  original,  and  it  came 
about  in  this  way.  Some  nine  or  ten  years  ago  the  writer 
was  instructing  a  young  man  in  the  cire-perdu  process, 
and  ai  gentleman  collector  asked  to  be  shown,  and  that  the 
ivriter  should  make  a  copy  of  a  bronze  vase  which  cost  him 
£30  abroad,  the  replica  being  designed  as  a  present  to  a 
friend.  Tlie  copy  was  made  and  a.  private  mark  cast  on, 
being  afterwards  coloured  to  match  the  original,  and  the 
presentation  of  the  replicai  made,  it  being  explicitly  stated 
that  the  article  was  a  replica  of  the  value  of  under  £1. 
In  time  the  recipient  died  and  his  effects  were  sold,  and 
the  vase  fetched  £15.  The  new  owner  showed  it  to  the 
writer,  who'  pointed  out  the  private  mark,  and  now  that 
replica,  is  smashed  up.  Still,  the  unpleasant  reflection  can 
be  made  that  anyone  with  the  necessary  skill,  and  with 
the  capital  to  purchase  original  work,  may  very  well  gO'  into 
the  business  of  making  replicas,  and  net  immense  profits 
with  little  risk. 

Iron  castings  oft'er  less  opportunity  for  making  profit, 
and  consequently  would  not  often  be  copied,  but  still  some 
of  the  ornamented  grate — or  fireplace- — backs  would  pi'ovide 
a  fairly  remunerative  class  of  subject  for  reproduction, 
and  at  times  good  examples  are  reproduced,  as  iron  is 
quite  as  readily  dealt  with  as  other  metals,  and  a  modei'ii 
casting  which  might  cost  10s.  will,  with  a  little  manipula- 
tion, sell  for  £2  or  more  as  an  antique. 

If  sold  as  mere  modern  replicas  of  old  and  valuable 
castings,  there  is  no  objection  to  copies  of  good  work  ;  but 
if  sold  as  oiiginals,  then  they  become  fraudulent.  To 
prevent  fraudulent  sales  all  copies  should  be  stamped  in 
soine  readily  accessible  place  with  the  word  "  Copy  "  or 
"  Replica,"  and  then  the  purchaser  would  be  to  blame  if 
he  was  "  had."  The  words  should  be  sunk,  and  not  raised, 
as  in  the  latter  case  a  sharp  chisel  and  smootli  file  will 
remove  the  marks  very  well.  Of  course,  well  executed 
copies  would  bring  a  higher  price  than  ordinaiy  castings 
if  the  number  of  copies  were  restricted  and  the  subjects 
were  well  chosen,  the  copies  being  as  good  as  the  original 
for  many  purposes.  Probably  many  subjects  would,  .as 
copies,  fetch  up  to  £10  each,  according  to  the  value  of  the 
original ;  but,  of  course,  the  copies  must  not  be  scattered 
broadcast. 

The  production  of  both  cire-perdu  moulds  and  patterns 
for  flat  relief  work  in  wax  and  plaster  might  very  well 
be  done  by  ladies  having  some  amount  of  skill  in  modelling, 
the  work  becoming  remunerative  when  the  model-maker 
becomes  kno-«m.  Original  work  of  a  high  class  will  always 
sell  at  a  fair  price,  while  the  cost  of  casting  is  not  great, 
and  in  ordinary  colours  modem  bronzing  and  finishing  is 
not  expensive. 
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SYSTEMS   OF   HEATING    IN    MILLS  AND 
WORKSHOPS. 

{Continued  from  page  267.) 

The.  Brain-trap  System. — Here  wo  have  an  arrangoment 
■which,  whilst  imperfect,  is  capable  of  application  to  large 
works.  The  method  generally  employed  is  as  follows : 
First,    the    live    steam    is    taken     direct    from  the 


BOILER 


boiler,  or  reduced  by  a  suitable  valve,  as  the  case 
may  be,  and  transferred  direct  to  the  rooms  to 
be  heated,  fig.  3.  From  this  pipe,  which,  we  will 
imagine,  runs  to  the  top  floor  of  a  four-storeyed  mill, 
branches  are  taken,  each  with  its  own  admission  valve. 
The  returns  in  each  room,  all  joining  into  one,  pass  down 
to  the  bottom  floor  and  empty  into  a  steam  trap,  and  pass 
thence  to  the  drain.  There  is,  of  course,  a  slight  fall  in 
the  pipes  in  each  room,  so  as  to  effectually  drain  them. 
We  have  seen  installations  similar  to  this  terminating  in 
a  valve  only  and  open  end.  Such  a  method  cannot  be 
called  anything  other  than  wasteful  and  veiy  unsatisfactory. 

Let  us  illustrate  this.  The  valve  at  the  tail  end  is,  we  will 
say,  regulated  so  as  to  give  the  minimum  flow  of  steam. 
Any  variation  either  in  the  steam  pressure  or  in  the 
condensation  in  the  steam  pipes  will  affect  the  outflow 
either  by  more  steam  passing  to  waste  or  in  the  pipes 
becoming  waterlogged.  When  steam  at  atmospheric 
pressure  only  issues  from  such  orifice,  it  should  not  be 
forgotten  that  it  contains  966  deg.  of  latent  heat,  in 
addition  to  the  180  deg.  of  sensible  heat,  all  oj  which  is 
being  wasted.  If,  now,  we  connect  a  steam  trap  to  the 
end  of  our  heating  pipes,  the  whole  of  the  above  latent 
heat  must  be  given  up  (assuming  the  trap  to  be  efficient), 
so  that  water  at  212  deg.  only  is  being  wasted.  This,  it 
is  very  important  to  remember,  emphasises  the  need  also 
of  having  a  good  steam  trap  in  this  position,  which  should 
drain  in  a  way  visible  to  the  eye. 

There  is  a  certain  advantage  attendant  upon  this  system 
to  which  we  would  call  attention,  namely,  the  flow  of  steam 
can  be  varied  to  suit  our  convenience ;  that  is,  the  steam 
can  be  throttled  at  the  admission  valve  so  as  to  give  but 
a  small  amount  of  heat,  or  it  may  radiate  quickly  by  open- 
ing up  the  valve  full  way,  as  the  trap  will  work  equally 
well  under  both  conditions. 

Many  flrms  who  take  advantage  of  this  for  night  heating 
open  the  valve  but  little,  or,  better  still,  by  putting  on  a 
reducing  valve  the  rooms  are  enabled  to  be  kept  tolerably 
warm,  without  having  a  very  heavy  fall  in  steam  pressure. 


The  applicability  of  this  method  will,  of  course,  all  depend 
upon  what  heat  requirements  are  necessaiy.  In  the  above, 
we  assume  that  no  night  man  is  employed.  There  are, 
however,  certain  serious  losses  attendant  upon  the  method. 
There  is,  first  of  all,  good  water — the  best  of  water — ^at 
about  212  deg'.  draining  to  waste.  Now,  all  water  thrown 
away  at  any  temperature  exceeding  the  liot-well  tempera- 
ture, about  100  deg.,  is  undoubtedly  pure  loss. 

The  amount  of  heat  lost  through  this  hot  water  going  to 
waste  may  be  estmiated.  In  a  plant  known  to  the  author, 
containing  1,200  ft.  of  2  in.  heating  tubes,  the  water  lost 
from  the  boiler  was  equal  to  600  gallons  for  8  hours' 
night  heating,  and  if  we  drain  this  amount  of  water  through 
the  steam  trap  at  212  deg.  Fah.,  and  regard  the  hot-well 
temperatm-e  as  zero,  namely,  100  deg.,  there  is  a  difference 
of  112  deg.  This  multiplied  by  the  weight  in  pounds  totals 
to  672,000  B.T.U.,  or  about  f  cwt.  of  coal  with  average 
evaporative  duty. 

A  second  disadvantage  is  the  gi'eat  loss  of  water  within 
the  boiler.  One  need  not  dilate  upon  the  advantage  of 
having  the  water  well  up  the  gauge  glass  at  the  starting 
hour  in  the  morning.  The  above-mentioned  600  gallons 
of  water  must,  of  course,  be  pumped  in  during  the  day, 
and  has  the  effect  of  lowering  the  temperature  of  the  water 
for  boiler  feed.  Assuming  that  thei'e  is  an  economiser, 
the  amount  of  this  reduction  in  temperature  might,  in  a 
500  indicated  horse  power  plant,  average  15  deg.  Fah.,  or 
equivalent  to  1|  per  cent  of  the  daily  coal  consumption. 

Gravity  C irciiJating  System. — This  method  presents  an 
attraction  to  us,  in  that  all  the  water  returns  again  to  the 
boiler,  and  in  returning  brings  back'  with  it  all  the  heat 
not  radiated  within  the  rooms  of  the  building.  This 
is  an  advantage  which  will  at  once  be  appreciated.  Tlie 
arrangement  i.s  extensively  installed  in  factories  and  work- 
shops, and,  where  properly  aiTanged,  doubtless  gives  fair 
satisfaction.    It  will  have  been  noticed  that  fig:.  3  also 


Fio.  4. 

serves  to  illustrate  this  system.  It  will  be  apparent  that 
the  principle  relied  upon  to  promote  circulation  is  the 
displacement  of  a  lighter  by  a  heavier  body  of  water. 
There  must,  of  course,  be  a  gradual  fall  in  the  pipes  from 
the  highest  point.  A  brief  description  of  the  application 
of  the  principle  will  help  us  to  comprehend  what  is  said 
further.  Briefly,  then,  the  action  is  as  follows :  First,  the 
steam  is  tumed  into  the  circuit,  the  drain  tap  being  open 
at  the  far  end  near  to  the  boiler.  As  soon  as  all  water  is 
thoroughly  drained  and  steam  ap]3ears,  the  drain  tap  is 
closed,  and  communication  is  made  with  the  interior  of 
the  boiler.    At  that  moment  probably  no  circulation  takes 
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place,  nor  will  it  do  so  until  sufficient  condensation  takes 
place  within  the  circuit  as  to  form  a  head  slightly  above 
that  of  the  water  within  the  boiler.  This  head,  together 
with  the  pressure  behind  it,  overcomes  or  displaces  the 
water  within  the  boiler,, and  a  circulation  is  effected.  As 
the  head  of  water  named  is  essential  to  the  working  of 
the  system,  it  will  be  apparent  that  no  building  can  be 
heated  by  this  method  unless  it  be  above  the  water  level 
within  tlie  boiler.  At  least  4  ft.  of  fall  should  be  arranged 
to  assure  success.  By  this  is  meant  4  ft.  from  lowest 
room  heated  to  the  working  level  of  water  witliin  the 
boiler,  '\^'llenever  a  mill  and  shed  is  to  be  heated,  each 
should  be  treated  separately,  and  have  its  own  admission 
valve  from  the  steam  main  or  boiler,  and  also  separate 
return.  If  this  be  not  done,  and  the  shed  section  merely 
acts  as  the  tail  end  of  the  circuit,  around  which  all  condensa- 
tion from  the  rooms  above  passes,  it  can  easily  result  in 
the  shed  pipes  being  completely  waterlogged  in  cold 
weather  when  condensation  is  so  rapid.  It  is  good  practice 
to  have  a  check  valve  up  to  the  boiler  on  the  return  pipe, 
to  prevent  accident  or  danger  of  boiler  being  emptied  of  its 
water.  The  author  has  known  some  engineers  who  have 
caused  to  be  fixed  a  taper  pipe  with  but  a  small  orifice  in 
the  end  at  the  return  to  the  boiler.    The  idea  appears  to  be 
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Fig.  5. 

that  the  water  will  enter  at  a  greater  rate,  and  thus  more 
easily  displace  the  water  within  the  boiler,  and  cause  a  more 
i-apid  circulation.  This  is  bad  practice,  as  the  diminished 
end  only  tends  towards  waterlogging,  and  it  woxild  be 
necessary  to  have  a  greater  head  of  water  within  the  pipes 
to  produce  the  same  circulation. 

The  Steam  Loop. — ^This  is  a  device  which  is  at  times  made 
use  of,  and  which  created  quite  a  sensation  when  first 
introduced.  It  is  a  modification  of  the  boiler  return  system, 
just  described,  with  this  addition — that  by  means  of  the 
arrangement  we  are  enabled  to  return  water  back  again  to 
the  boiler  from  a  point  considerably  lower  than  the  boiler 
itself.  This,  at  first  sight,  does  not  appear  feasible,  but  it 
is  really  quite  simple  and  easily  understood.  Here  we  have 
a  diagrammatic  sketch  of  such  a  circuit.  Imagine  steam 
turned  on  and  driving  out  all  water  through  drain  tap 
(see  fig.  4),  temporarily  opened.  Communication  is  then 
opened  with  the  boiler.  Water  will  collect  at  the  lowest 
point  A.  This  has  the  effect  of  cutting  off  the  steam  from 
the  riser  and  horizontal  pipe  above  it.  At  C  is  a  check 
valve,  which  prevents  pressure  entering  from  the  boiler. 
Imagine,  now,  condensation  taking  place  in  the  horizontal 
pipe.  The  pressure  being  thus  reduced  at  this  point,  the 
plug  of  water  is  forced  up  the  riser,  and  steam  following 
behind  it  equalises  the  pressure.      The  water  from  this 


point  descends  by  gravity  into  the  drop  leg,  where,  by  means 
of  a  small  head  which  is  formed,  the  water  passes  the 
clieck  valve  into  the  boiler.  In  practice  this  drop  leg  is 
always  filled  with  water  to  a  height  of,  say,  2  ft.  above  that 
within  the  boiler,  and  all  water  entering  the  drop  leg 
displaces  an  equal  amount  at  the  bottom,  and  thus  circula- 
tion is  effected.  The  riser  pipe,  when  working,  is  full  of 
alternate  plugs  of  steam  and  water.  It  will  be  apparent  that 
the  rapidity  or  otherwise  of  the  circulation  wliere  this  device 
is  made  use  of  will  depend  entirely  upon  the  degree  of 
condensation  taking  place  in  the  horizontal  length  marl^ed. 
In  practice  this  is  made  of  larger  diameter,  perhaps,  to 
facilitate  condensation.  It  would  also  appear  that  the 
riser  pipe  or  pipes  should  be  comparatively  small  in 
diameter,  in  order  that  the  plug  of  water  shall  the  better 
fill  the  section  of  the  pipe  in  its  ascent.  It  will  be  seen  that 
a  spray  of  water  falling  upon  the  horizontal  length  will 
facilitate  condensation,  and  thus  circulation,  or  a  slight 
easing  of  the  pressure  at  that  point  by  the  small  valve. 
Whether  the  steam  loop  device  can  be  satisfactorily 
installed  in  a  large  room  which  is  below  the  boiler  level  the 
writer  is  unable  to  affirm.  The  system  does  not  appear  to 
be  well  known,  or  yet  generally  understood,  but  it  is 
undoubtedly  an  intensely  interesting  arrangement,  and  we 
may  safely  conclude  that  it  might  advantageously  be  used 
in  instances  which  are  at  present  being  dealt  with  by  far 
more  wasteful  means.  In  the  installing  of  this  system,  for 
eveiy  foot  the  water  of  condensation  must  be  raised  to  the 
level  of  the  water  in  boiler,  the  riser  pipe  should  be 
extended  2  ft.  higher  than  water  level  in  boiler.  We  need 
hardly  say  that  the  use  of  the  steam  loop  necessitates  the 
carrying  of  full  boiler  pressure. 

Tlie  Return  Steam  Trap. — ^We  have  here  presented  a 
system  of  heating  at  once  efficient  and  capable  of  wide 
application,  and  shown  diagrammatically  in  fig.  5.  It  will 
drain  with  equal  certainty  pipes  placed  either  above  or  below 
the  boiler  level.  The  method  briefly  is  as  follows  :  A 
receiver  is  placed  at  the  lowest  point,  and  receives  all 
drainings  from  the  steam  coils.  These  drainings  pass 
within  the  vessel  known  as  tlie  steam  return  trap,  which  is 
fixed  at  a  point  some  few  feet  .above  the  boiler  level.  Within 
the  trap  is  a  balanced  float,  which,  being  acted  upon  by 
the  entering  water  of  condensation,  in  rising  opens  live- 
steam  valve  to  the  trap,  and  drives  by  means  of  its 
pressure,  plus  the  small  head  of  water,  tihe  whole  of  the 
tiapped  water  to  the  boiler.  This  done,  the  steam  valve 
closes,  and,  a  valve  within  the  trap  opening,  makes  com- 
munication with  the  atmosphere,  and  so  facilitates  the 
admission  of  water,  even  from  a  lower  level,  into  the  trap, 
and  the  intermittent  action  continues. 

It  is  apparent  that  under  this  method  all  drips  may  be 
retimied  to  the  receiver,  and  thus  to  the  boiler,  provided, 
however,  tliat  they  all,  in  the  first  instance,  come  from  the 
same  boiler — ^or,  rather,  same  boiler  pressure — and, 
secondly,  that  the  pressures  are  not  reduced  within  the 
circuit  by  reducing  valve  or  other  such  means. 

If,  however,  one  heating  circuit  only  is  connected  with 
the  receiver,  then  the  flow  of  steam  may  be  reduced  and 
crippled  within  the  circuit,  just  as  in  the  drainr-trap  method 
previously  described,  and  the  trap  will  work  satisfactorily. 

Wiien  there  are  two  or  three  complete  heating  circuits 
connected  with  the  same  receiver  it  will  be  necessary  to 
open  admission  valves  wide  to  each  of  such  circuits,  and 
the  regulation  of  heat  in  each  room  provided  for  by  several 
sections  of  pipes,  each  with  its  own  separate  valve,  and  each 
or  any  of  which  may  be  opened  or  closed  as  required,  so 
that  perfect  regulation  of  heat  is  under  control. 

[Tlie  illustration  fig.  1  (page  265,  of  March  4th)  was 
wrongly  described  as  "  Heating  airangements  by  the 
Automatic  Steam  Heating  Company."  It  will  be 
obvious  to  readers  that  this  should  have  been  the 
"  Atmospheric  Steam  Heating  Co.  Ltd." — Ed.] 
(To  be  continued.) 
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THE  RAILWAY  ELECTRIFICATION  PROBLEM 
AND  ITS  PROBABLE  COST  FOR  ENGLAND 
AND  WALES.* 

The  oi^jnion  held  by  the  large  majority  of  electrical  engiueers  on  rail- 
way electrification  is,  that  for  suburban  traffic  only  is  it  justified.  It 
has  been  suggested  that  the  electrification  of  main  or  trunk  lines  might 
result  in  a  loss  to  the  undertakers,  as  the  load  factor  at  the  power 
station  would  be  a  very  poor  one  owing  to  the  infrequent  headway  of 
traffic  ;  but  I  shall  endeavour  to  show  otherwise.  On  the  other  hand, 
the  suburban  traffic  existing  in  thickly-populated  areas  calls  for  a  more 
frequent  headway  and  a  greater  accelei  ation  of  speed.  This  is  not  only 
desirable,  but  is  quickly  becoming  a  necessity,  if  the  suburban  railway 
system  is  to  hold  its  own  w'ith  municipal  tramway  competition,  and  it 
can  be  best  attained  by  electrical  methods. 

The  contention  relative  to  main-line  electrification  is  true  if  the 
separate  railway  companies  only  considered  their  own  systems,  and 
made  electric  power  provision  to  meet  each  individual  section  of  their 
own  lines.  If  on  50  miles  of  railway,  no  matter  where  located,  one 
power  station  were  placed  in  the  centre  to  work  that  section  only,  it 
stands  to  reason  that  the  expenditure  for  electrification  would  not  be 
justified.  But,  if  the  plant  were  competent  to  work  the  said  s(ction 
25  miles  north  and  the  same  distance  south  of  the  centre  of  power,  it 
would  also  be  competent  to  work  all  the  network  of  lines  within  a  radius 
of  25  miles,  including  even  thu.se  belonging  to  other  companies.  The 

PASSENGER  TRAFFIC— Table  Showing  the  Times  Occdpied  by 
THE  First  Five  Trains  every  Day  in  Running  to  the  follow- 


iNG  Stations 

FROM 

Manchester. 

Short 

Distance. 

Manchester 

No.  of 

Average 

to 

miles. 

1 

2 

3 

4 

5 

time. 

Minf, 

Mine. 

Mins. 

Mius. 

Mins. 

Mins. 

13 

36 

25 

40 

37 

32 

34 

11 

16 

30 

16 

27 

30 

24 

9 

31 

30 

1-04 

31 

30 

37 

8 

30 

28 

26 

31 

27 

28i 

Crumpsall  

2 

8 

8 

8 

8 

S 

8 

4 

15 

16 

11 

16 

18 

15 

5 

17 

19 

17 

17 

17 

17 

5 

17 

18 

IS 

18 

17 

18 

13 

38 

42 

27 

33 

41 

,36 

6 

29 

18 

20 

20 

20 

21i 

12 

30 

35 

30 

37 

33 

34 

14 

34 

60 

41 

26 

29 

38 

4 

13 

13 

13 

13 

13 

13 

4 

13 

14 

13 

8 

13 

12 

Prestwich  

4 

16 

16 

16 

16 

16 

16 

114 

5h.  49m. 

6h.  12m. 

6h.  Om. 

5h.  38m. 

5h.  44m. 

5h.  52m. 

Five  hours  52  minutes  are  thus  taken  to  cover  a  distance  of  114 
miles.    This  is  equal  to  a  speed  of  19  "4  5  miles  per  hour. 

results  obtained  under  these  circumstances  would  be  very  different  to 
the  case  if  one  section  only  were  worked  ;  it  would  be  found  that  the 
load  factor  would  not  only  be  a  good  one,  but  a  very  satisfactory  and 
profitable  one,  as  I  shall  endeavour  to  show  in  this  paper. 

Assuming  that  the  railway  companies  were  each  to  act  independently 
of  each  other  on  the  question  of  electrification,  as  is  their  inclination  at 
the  present  time,  what  would  this  mean?  In  1901  there  were  15,308 
miles  of  railway  open  in  England  and  Wales  ;  consequently,  if  the 
companies  provided  one  power  station  to  work  every  50  miles  of  their 
systems,  there  would  be  required 

^^^Q^  =  306  power  stations 

for  England  and  Wales.  Each  company  would  probably  have  a  separate 
technical  adviser  ;  therefore  many  and  various  systems  of  electric 
traction  would  obtain,  making  it  impossible  to  have  in  the  future  a 
free  and  easy  interchange  of  traffic,  and  chaos  would  reign  supreme. 

Now,  assuming  that  the  country  could  be  divided  into  areas  of  900 
square  mile?,  and  a  central  power  station  were  placed  in  the  centre  of 
each  area  to  supply  power  to  all  railways,  irrespective  of  whether  they 
are  separate  companies  or  not,  within  such  area.  With  the  object  of 
organising  a  uniform  electrical  system  common  to  all  companies,  I 

*  Paper  read  by  Mr.  P  F.  Bennett  before  the  Institution  of  Electrical  Engi- 
neers, on  March  10th,  1004. 


would  recommend  the  formation  of  a  central  directing  board  consisting 
of  members  appointed  by  the  railway  companies,  one  representative 
for  evei-y  500  miles  of  railway  or  part  thereof.  Aftei-  a  period  of 
investigation,  this  board  could  finally  select  and  adopt  the  system  of 
electrification  which  they  deemed  to  be  the  best  one  to  be  common  to 
all  the  companies  alike. 

England  and  Wales  contain  58,370  square  miles  ;  if  we  average  the 
area  required  for  each  power  station  at  900  square  miles  (30  x  30),  the 
total  number  of  power  centres  required  would  be 

583/0 

—  -     =  say  65. 
900  ^ 

Table  Showing  the  Times  Occupied  by  the  First  Five  Trains 
EVERY  Day  in  Running  to  the  foll  wing  Stations  from 
Manchester,    Long  Distance, 


Manchester 
to 


Abergele  . . . . 
Aberystwith 
Acciinglon  .. 
Ashbourne  . . 

Bacup   

Bakewell  .... 

Barnsley   

Barrow  ...... 

Batley   

Birmingliam 
Blackburn  . . 

Blackpool  

Bradford   

Bristol   

Carlisle  , 

Chesterfield  . . , 

Colne  

Dewsbury . . . . 

Doucaster  

Gainsborough 

Glasgow   

Ilayfield   

Hindley   

Keswick  .... 
Liverpool  ... 

London   

Macclesfield . . 
Newcastle . . . . . 
North wich  . . . 

Oswestry  

Peterborough  , 

Runcorn   

St.  Helens  . . . 
Sheffield   


No.  of 
miles. 


74 

140 
23 
48 
22 
38 
36 
87 
35 
83 
24 
49 
40 

191 

121 
58 
34 
34 
52 
74 

222 
16 
19 

121 
34 

183 
17 

143 
21 
66 

127 
28 
21 
41 


Hr.=.  n 
2  34 

5  50 

1  15 

2  14 
1  32 
1  21 
1  32 
4  0 
1  19 

4  0 

1  8 

2  0 
2  2 

5  0 

4  55 
2  30 
2  18 

1  24 

2  20 
2  33 

5  55 

1  10 
0  34 

2  21 
0  40 
4  55 
0  45 
4  30 

0  58 

2  27 

3  31 

1  38 

0  50 

1  18 


2,322   '  83  27 


2 

3 

4 

5 

Average 

Hrs.  m. 

Hrs.  m. 

Hrs.  m. 

Hrs.  m. 

Hrs.  m. 

2  53 

2  36 

2  0 

2  32 

2  32 

6  0 

6  25 

6  5 

1  5 

1  1 

0  54 

1  22 

1  7 

2  5 

2  10 

2  10 

2  55 

2  19 

1  17 

1  15 

1  11 

1  11 

1  18 

1  33 

1  42 

1  55 

1  22 

1  35 

1  50 

1  27 

1  14 

2  2 

1  37 

3  5 

3  25 

3  27 

3  5 

3  24 

1  40 

1  10 

1  19 

1  17 

1  21 

3  35 

2  50 

2  20 

2  20 

3  3 

1  23 

1  15 

1  16 

1  0 

1  12 

1  45 

2  5 

1  22 

1  43 

1  51 

2  6 

1  16 

1  21 

1  22 

1  37 

4  48 

4  52 

6  15 

5  30 

5  17 

3  50 

3  8 

3  40 

3  58 

3  54 

2  10 

2  21 

2  8 

2  10 

2  16 

1  52 

1  44 

1  26 

1  53 

1  51 

1  35 

1  5 

1  13 

1  18 

1  17 

1  48 

1  56 

1  45 

1  53 

1  57 

2  31 

2  18 

2  33 

2  24 

2  28 

6  35 

5  28 

6  51 

5  15 

6  1 

0  51 

1  7 

0  50 

1  4 

1  1 

0  48 

0  48 

0  46 

0  52 

0  46 

4  20 

4  50 

3  55 

3  30 

1  32 

0  45 

0  45 

0  40 

0  52 

3  50 

4  50 

3  45 

4  45 

4  25 

0  53 

0  29 

0  51 

0  30 

0  42 

4  IS 

3  48 

4  18 

4  22 

4  15 

0  56 

0  50 

0  57 

0  59 

0  56 

2  30 

3  10 

2  37 

2  55 

2  48 

3  39 

3  42 

3  32 

3  38 

3  37 

2  40 

2  40 

1  57 

1  22 

2  3 

1  20 

1  33 

1  53 

1  17 

1  24 

1  lU 

0  58 

1  5 

1  12 

1  8 

84  5 

80  59 

73  35 

70  16 

S!  29 

Eighty-one  hours  and  29  minutes  are  thus  taken  to  cover  a  distance 
of  2,322  miles.    This  is  equal  to  a  speed  of  28'52  miles  per  hour. 

This  need  not  mean  that  every  centre  of  power  should  be  distributed 
over  an  area  of  900  squai-e  miles,  but  that  it  can  be  safely  taken  that 
900  square  miles  would  be  a  good  mean  or  average  to  take.  In  some 
centres  such  as  Manchester,  Liverpool,  and  Birmingham  a  smaller  area 
might  be  deemed  necessary  for  one  power  centre  ;  but  on  the  other 
hand,  there  are  many  thinly-populated  parts  of  Wales,  Cornwall, 
Norfolk,  Cumberland,  etc.,  etc.,  where  a  larger  area  would  not  be  con- 
sidered too  much  for  one  power  centre.  Each  railway  company  could 
subscribe  towards  the  capital  cost  of  erecting  the  power  centres  and 
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sub-stations,  iu  the  direct  proportion  or  ratio  of  their  respective  train 
mileage  recorded  iu  the  complete  previous  year's  working.  If  the 
system  ultimately  adopted  should  be  oue  of  polyphase  generation, 
serving  direct  current  to  the  trains  through  sub-stations,  I  would 
advocate  oue  such  sub-station  to  every  36  square  miles,  making  a  total 
of  "25  distributing  stations  for  each  power  centre. 

The  companies  could  provide  their  own  equipment  such  as  rolling 
stock,  feeders  high  and  low  tension,  third  i-ail  or  trolley  wires,  iu  fact 
all  the  plant  necessary  outside  the  power  stations  and  sub-stations.  The 
current  taken  by  each  company  for  their  purposes  could  be  measured 
by  meter,  and  th^  i)ayments  due  from  each  individual  company  could 
be  ascertained  and  adjusted  by  the  Railway  Clearing  House.  There 
can  be  no  question  of  such  a  scheme  working  iu  a  satisfactory  manner, 
and  it  would  be  a  fair  and  equitable  arrangement. 

I  purpose  fiist  of  all  to  estimate  the  cost  of  electrification  under 
these  conditions  of  the  plant  necessary  to  equip  the  present  railways 
of  England  and  Wales,  appi-oximating  the  amount  of  annual  expendi- 
ture, while  taking  the  revenue  shown  by  the  Board  of  Trade  Returns 
for  the  year  1901.  Afterwards  to  take  the  probable  minimum  revenue 
obtaining,  if  a  reduction  of  passenger  and  merchandise  rates  were 
made  to  one-half  of  those  obtaining  to-day.  In  this  latter  estimate 
allowance  must  be  taken  for  an  increased  acceleration  in  speed  of 
trains,  and  a  necessarily  more  frequent  headway.  If  the  sixty-fifth 
part  of  the  total  train-working  expenses  and  the  total  revenue  of  the 
English  and  Welsh  railways  is  taken  as  a  basis  as  the  mean  obtaining 
for  an  area  of  900  square  miles,  a  fairly  accurate  estimate  of  cost  of 
working  can  be  ascertained. 

To  discover  the  total  power  required  for  working  one  section  of  900 
square  miles,  it  is  necessary  to  calculate  the  mean  weight  of  each  train 
along  with  the  mean  speed.  In  order  to  obtain  the  former,  I  have 
made  inquiries  from  several  reliable  authorities,  with  ;  he  result  that 
200  tons  per  passenger  train,  and  350  tons  per  goods  and  mineral  train, 
are  safe  figures  to  take.  For  the  former  I  have  based  the  mean  speed 
upon  the  time  taken  by  34  long-distance  trains  and  15  short-distance 
trains,  taking  Manchester  as  a  centre,  in  accordance  to  the  following 
tables.  This  I  consider  to  be  a  fair  average  speed  by  passenger  trains 
in  England  aud  Wales.  The  short-distance  trains  are  taken  to  be 
within  a  15-mile  radius  of  Manchester  at  an  average  distance  of  7i  miles. 
The  long-distance  trains  are  takeu  tu  be  without  the  15-mile  radius,  at 
an  average  distance  of  68  miles. 

There  is  uo  certain  information  to  be  ascertained  as  to  the  mean 
speed  of  goods  aud  mineral  trains,  and  for  the  purposes  of  this  paper 
1  have  taken  this  speed  to  be  15  miles  an  hour  ;  with  this  traffic  very 
considerable  delays  occur,  such  as  shunting  at  stations  to  drop  and  take 
up  wagons,  running  into  sidings  to  clear  for  passenger  trains,  etc. 

Owing  to  the  more  frequent  headway  of  service  on  suburban  lines 
there  is  not  much  difl'erence  in  the  number  of  train-miles  run  per 
annum  by  suburban  trains  aud  main  line  trains  ;  consequently  the  mean 
number  of  miles  between  the  two  services  would  be  a  fair  indication 
of  the  mean  speed  of  trains  throughout  England  and  Wales.  I  there- 
fore take  "^^  52  +  19  45  _  miles  as  the  mean  speed  for  the 

purposes  of  my  calculations. 

In  the  blue  book  published  by  the  Board  of  Trade  on  railway 
returns  for  England  and  Wales  for  the  year  1901,  we  find  the  following 
figures  given  : — 

Passenger  train  miles    185,852,615 

Miles  of  railway  open    1 5,308 

Passengers  carried   1,021,178,850 

Total  receipts  from  pas-sengers    £39,608,759 

Number  of  engines  (passenger  aud  goods)   18,511 

Number  of  coaches    41,431 

From  these  figures  it  is  possible  to  make  the  following  deductions  : 
900  square  miles  being  c'-th  of  the  total  area  of  England  and  Wales, 
the  mean  passenger  traffic  obtaining  on  that  area  can  be  arrived  at  by 
using  the  figure  65  as  a  common  divisor. 

The  result  would  be  thus  divided  up  : — 

Passenger  train  miles    2,859,271 

Number  of  passengers  carried   15,710,443 

Receipts  frc  m  passengers   £609,365 

Number  of  engines  (half)   142 

Number  of  coaches    637 

Miles  of  railway   235 

We  can  further  deduce  from  these  figures  that  there  are  : — 

Passenger  train  miles  per  day   7,835 

Passenger  train  miles  per  hour  (18  hours  per  day).  436 

Number  of  passengers  per  day    43,042 

Number  of  passengers  per  hour  (18  hours  per  day), 

say    2,400 

Receipts  per  day   £1,670 

Receipts  per  hour  ■.   £93 

Receipts  per  train  mile...    4s.  4d. 

Receipts  per  passenger   9'3d. 

The  result  of  careful  inquiries  has  elicited  that  the  mean  fare  per 
passenger  mile  can  be  estimated  at  oue  penny,  that  being  the  amount 
of  the  third-class  fare.    The  excursion  fares  are  much  lower,  but  are 


counterbalanced  by  the  first  and  second  class  fares,  which  are  higher. 
If  the  receipts  ai-e  one  penny  per  pas.senger  train  mile,  and  the  train- 
mile  receipts  ai'e  4s.  4d.,  the  mean  number  of  passengers  per  train 
must  be  52,  and  the  mean  distance  travelled  by  each  passenger  is  9'3 
miles.  The  main-line  and  suburban  trains  are  made  up  of  10  coaches, 
having  a  mean  carrying  capacity  for  500  passengers  ;  the  passenger 
load  factor  is,  therefore,  only  10  per  cent. 

The  number  of  trains  required  to  be  actudly  running— that  is  to 
say,  consuming  power— on  each  900  square  mile  section  would  be  the 
number  of  train  miles  per  hour,  436,  divided  by  the  mean  speed  of 
each  train,  24,  viz.,  18  trains.  I  have,  therefore,  to  estimate  for  18 
trains,  each  weighing  200  tons,  travelling  at  a  speed  of  24  miles  per 
hour.  In  Mr.  W.  Langdon's  paper,  read  before  the  Institution  of 
Electrical  Engineers  on  November  29,  1900,  he  recommends  the 
following  formula  : — 

Tractive  effort  per  ton  =  3  -f  ~,  where  V  =  speed  in  miles  per 

2o0 

hour. 

jj  p  _  tractive  effoi-t  lbs.  x  miles  per  hour 
375 

The  power  necessary  for  18  trains,  each  of  200  tons,  and  making  a 
speed  of  24  miles  per  hour,  according  to  this  formula,  would  be — 

24- 

3  +         =  5'3  tractive  effort  per  ton. 

5'3  X  200  =  1060  tractive  effort  per  train. 

1060  X  24  _  gg  jjjggjj^jjjgj^j  H.P. 
375 

Assuming  the  total  losses  to  be  100  per  cent,  which  is  rather  an 
extravagant  figure  to  take,  we  have  a  total  power  required  for  18 
trains  of 

68  X  2  X  18  =  2448  mechanical  H.P. 

In  addition  to  this,  allowance  must  be  made  for  extraneous  power,  such 
as  for  shunting  empty  carriages,  transit  of  empty  carriage  trains, 
transit  of  light  engines,  etc.  If  50  per  cent  is  added  for  this,  I  think 
that  it  will  leave  a  margin  of  safety.  The  total  power  would  there- 
fore be — 

3,672  M.H.P. 

3.672  X  365  X  18  =  24,  125,040  M.H.P.  hours  per  annum. 
2,739  kilowatts. 

2,739  X  365  X  18  =  17,995,230  kilowatt-hours  per  annum. 

Goods,  Minerals,  Cattle,  and  Miscellaneous  Traffic. 
The  Board  of  Trade  Returns  for  1901  give  the  following  statistics  : — 

Goods  train  miles   146,520,704 

Weight  of  goods  and  minerals  in  tons    351,116,884 

Receipts    £44,894,936 

Number  of  engines  (passenger  and  goods)   18,511 

Number  of  wagons    547,680 

From  these  figures  the  following  deductions  can  be  made  for  our 
900  square  mile  area,  by  making  65  the  common  divisor  : — 

Goods  train  miles    2,254,500 

Number  of  tons  carried    5,401,798 

Receipts    £690,691 

Number  of  engines  (half)   142 

Number  of  wagons    8,426 

Miles  of  railway   236 

We  can  further  deduce  from  these  figures  : — 

Goods  train  miles  per  day    6,176 

Goods  train  miles  per  hour    256 

Receipts  per  day    £1,892 

Receipts  per  hour  (24  hours)    £79 

Receipts  per  train  mile   6s.  3d. 

Receipts  per  ton  mile    f  d. 

It  is  impossible  to  obtain  authentic  figures  as  to  the  actual  mean 
revenue  per  ton  mile,  as  no  record  is  kept  iu  any  of  the  Board  of  Trade 
or  the  Railway  Clearing  House  archives  The  rates  for  all  classes  of 
goods  and  minerals  are  of  a  very  variable  nature.  Minerals,  for  instance, 
are  carried  at  an  average  rate  of  about  oue  halfpenny  per  ton  mile, 
whilst  eggs  are  carried  at  about  sixpence  per  ton  mile.  The  weight  of 
the  minerals,  however,  forms  two-thirds  of  the  whole.  After  making 
numerous  inquiries  from  all  sorts  and  conditions  of  railway  peojjle,  I 
have  come  to  the  conclusion  that  three  farthings  per  ton  mile  would 
not  be  far  out  iu  expressing  the  mean  revenue  obtaining  for  all  classes 
of  goods  and  minerals.  If  6s.  3d.  is  the  amount  of  the  receipts  repre- 
senting a  train  mile,  and  fd.  the  receipts  per  tou  mile,  the  number  of 
tons  carried  by  each  train  must  be  100.     The  revenue  per  hour  being 

£79 

£79,  the  number  of  ton  miles  would  be   =  25,280. 

id. 

(Tu  he  continued.) 
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HIGH-SPEED  TOOL  STEEL:  ITS  MANUFAC- 
TURE AND  USE.* 

By  J.  M.  Gledhill. 

Inlroduction. — Without  goiug  into  derails  of  the  various 
systems  (other  than  the  crucible)  of  producing  steel  on  a  large 
and  commercial  basis,  it  may  be  stated  that  besides  the  crucible 
there  are  now  practically  three  systems  in  use — 

1.  The  open-hearth,  or  Siemens-Martin. 

2.  The  Bessemer. 

3.  The  basic  open-hearth. 

1.  Siemens- Martin  Process. — Pig  iron  is  charged  into  the 
hearth  of  the  furnace,  and  melted  by  the  addition  of  oxide  of 
iron  in  the  form  of  hematite  ore.  Certain  chemical  reactions 
are  affected  in  the  melting,  whereby  the  silicon  and  carbon  in 
the  pig  iron  is  oxidised  or  burnt  out,  leaving  the  molten  iron 
in  the  furnace  to  be  immediately  converted  into  steel  iDy  the 
addition  of  spiegeleisen  or  ferro-manganesc.  This  si>iegeleisen 
is  pig  iron  containing  certain  known  percentages  of  carbon  and 
manganese,  and  a  proportion  added  to  the  molten  bath  of  iron 
in  the  Siemens  furnace  converts  that  iron  into  what  is  called 
"  steel,"  varying  in  its  percentage  of  carbon — that  is,  its  degree 
of  hardness — according  to  the  amount  of  spiegel  added.  If,  for 
example,  such  a  percentage  of  spiegel  has  been  added  as  will 
give  0-5  per  cent  of  carbon  to  the  bath  of  iron,  the  product 
would  be  classed  in  the  category  of  hard  steel — ^that  is,  steel 
which  becomes  more  or  less  hard  when  quenched.  Mild  steel 
containing  under  O'S  per  cent  of  carbon  is  not  sensibly 
hardened  when  so  treated.  With  the  addition  of  the  spiegel 
the  bath  of  steel  is,  in  due  course,  ready  to  be  tapped  out  into 
one  or  more  ladles,  and  then  run  therefrom  into  ingot  moulds 
of  various  shapes  and  sizes  according  to  required  purposes. 
iBgots  of  70  to  80  tons  or  more  can  be  made  in  a  single  oast 
by  the  Siemens  system,  the  ingots  lafterwards  being  re-heated 
and  forged  or  rolled  according  to  the  purpose  desired. 

In  conclusion  of  this  brief  reference  to  Siemens  steel,  it  may 
be  said  that  its  manufacture  forms  one  of  the  world's  priiiicpal 
developments  of  industry,  for  on  account  of  its  purity  and 
regularity  it  is  utilised  for  a  great  variety  of  purposes  in  every 
phase  of  modern  engineering.  From  it  are  built  our  principal 
means  of  offence  and  defence — that  is,  our  battleships,  their 
armour  plates,  guns,  projectiles,  propeller  shafting,  etc.,  as 
well  as  an  infinite  number  of  other  purposes  in  engineering 
construction  throughout  the  universe. 

2.  Bessemer  Process. — -In  the  Bessemer  process  pig  iron  is 
melted  in  a  cupola  and  then  transferred  into  a  converter  or 
sheet-iron  vessel  lined  with  ganister  or  other  highly  refractory 
material.  The  converter  is  made  in  three  parts — i.e.,  the  body, 
the  hood,  and  the  bottom,  which  are  made  separately,  and  the' 
plates  of  which  the  converter  is  made  are  strongly  riveted 
together.  The  body  of  the  converter  is  generally  cylindrical, 
and  to  it  are  fixed  trunnions,  upon  which  the  converter  revolves! 
The  trunnions  are  hollow,  and  one  of  them  conducts  an  air 
blast  through  a  pipe  connected  to  the  bottom  of  the  converter. 
The  base  of  the  converter  is  a  metal  plate  through  which  open- 
ings are  left  for  the  insertion  of  the  tuyeres,  which  are  clay 
cylinders  perforated  with  a  series  of  holes,  and  beneath  these 
is  the  air  chest  in  which  the  air  is  blown.  A  rapid  stream  of 
air  is  then  blown  by  pressure  through  the  molten  iron  in  the 
converter,  and  this  causes  oxidation  to  rapidly  take  place, 
burning  out  the  impurities  and  removing,  after  a  certain  period 
of  the  blow,  all  the  carbon  and  silicon  therefrom  Spiegeleisen 
is  then  added  to  the  molten  metal  in  the  converter,  the  amount 
varying  with  the  degree  of  hardness  or  temper  of  steel  required, 
just  as  in  the  Siemens,  and  then  when  the  metal  is  ready  the 
converter  is  turned  over  on  its  trunnions,  and  the  steel  is  poured 
from  its  mouth  into  ladles  for  casting  into  ingots.  AltQiougli 
Bessemer  steel  is  used  very  largely  for  a  great  many  purposes, 
it  does  not  rank  so  high  as  regards  regularity  and  quality  as 
Siemens  steel. 

3.  Basic  Processes. — In  these  sy.%t€ms  of  steel  production  the 
methods  are  on  the  same  lines  as  the  Siemens  and  Bessemer 
above  described,  except  that  the  lining  of  the  furnace,  or  con- 
verter, in  which  the  molten  metal  is'  decarburised  consists  of 
a  basic  instead  of  an  acid  lining. 

In  the  Siemens  and  Bessemer  acid  processes  none  of  the 
phosphorus  in  the  pig  iron  that  is  being  melted  is  removed 
owing  to  the  acid — i.e.,  the  siliceous  nature  of  the  lining  used, 
and  as  this  prevented  the  use  of  pig  iron  containing  a  high 
percentage  of  phosphorus,  after  much  thought  and  experiment 
it  was  ultimately  found  that  by  the  adoption  of  a  basic  lining, 
consisting  of  magnesian  limestone  and  dolomite,  certain  chemic.il 
reaction  took  place  in  the  molten  iron  in  contact  therewith, 
"'^hieh  eliminated  the  phosphorus.  Thus  it  became  possible  to 
utilise  inferior  qualities  of  pig  iron  and  dephosphorise  them  by 
contaot  with  a  basic  lining.    Basic  steel  is,  generally  speaking, 

*  Abstract  of  a  paper  read  before  the  Coventry  Engineerine-  Society  on 
M=.rch  4th,  1904. 


less  uniform  than  that  made  by  the  acid  process,  and  it  is  not 
much  used  in  this  country,  esipooially  in  districts  where  good 
hematite  pig  is  obtainable,  but  where  phospheric  ore  is  pre- 
valent, as  on  the  Continent,  it  is  largely  adopted. 

4.  Crucible  Steel. — We  now  procood  t(!  a  description  of  tlie 
process  of  crucible  steel  manufacturo,  which  steel  is  required 
to  cut  to  shape  in  our  workshop  the  steel  produced  by  the 
systems  just  referred  to. 

The  system  of  making  sjteel  in  crucibles  is  by  far  the  oldest 
of  all  otiiers,  and  dates  back  from  time  immemorial. 

What  is  known  as  "  Wootz  "  steel,  produced  in  India  centuries 
ago,  was  made  by  melting  small  pieces  of  wrought  iron  tc/gether 
v.'ith  pieces  of  wood  and  green  leaves  in  a  crucible,  the  ciucihle 
being  made  of  earth  and  charcoal.  "  Wootz  "  steel  ait  one  time 
Avas  importe.l  from  Inelia  for  the  manufacture  of  various  cutting 
tools,  and  though  the  system  is  now  practically  extinct  it  is 
still  carried  on  in  one  or  two  districts  to  a  small  e.xtent. 

It  was  in  Sheffield  that  crucible  steel  was  first  extensively 
and  commercially  manufactured  by  Benjamin  Huntsman,  during 
the  year  1750,  and  it  is  to  his  skill  in  so  doing  that  the  world 
is  indebted  for  one  of  its  greatest  industries. 

Huntsman  was  originally  a  watchmaker  by  trade,  and  it  is 
said  that  the  difficulties  he  had  with  his  springs  led  him  to 
turn  his  attention  to  the  production  of  his  own  steel  for  fchem. 

He  made  exliaustive  trials  at  Handsworth,  near  Sheffield, 
and  his  steel  eventuially  attained  a  very  high  rerputation. 

Turning  now  to  the  present  condition  of  manufacture,  it 
has  been  proved  from  long  and  extensive  experience  that  the 
finest  qualities  of  crucible  steel  can  only  be  made  by  using  the 
best  brands  of  Swedish  or  Dannemora  ores,  and  which,  on 
account  of  their  freedom  from  impurities — ^that  is,  their  low 
percentages  of  phosphorus  and  sulpliur — render  them  the  most 
suitable  for  producing  tool  steels  that  will  best  retain  their 
cutting  edges.  Pligli  percentages  of  phosphorus  in  tool  steel 
(anything  above  '03  jier  cent  phosphorus  would  be  considered 
detrimental)  is  as  opposed  to  good  steel  as  fire  is  to  water.  Of 
course,  these  Swedish  irons  are  expensive,  and  the  process  of 
converting  them  into  steel  is  slow  and  costly,  as  only  com- 
paratively small  quantities  of  steel  can  be  produced  compared 
with  the  amount  of  fuel  and  labour  e.xpended.  If  a  good 
article  is  to  be  produced  in  crucible  steel,  just  as  in  everything 
else,  good  materials  must  be  used,  and  a  fair  price  paid  for 
the  article. 

There  are  several  grades  or  tempers  of  ordinary  crucible 
steel,  each  being  suited  to  its  own  particular  class  of  work. 

It  is  usual  to  speak  of  these  ordinary  tempers  or  grades  by 
numbers,  as  for  example  :  — • 

No.  1  temper,  containing  about  1'30  per  cent  carbon,  is  suit- 
able for  small  turning  and  planing  tools,  drills,  and  small 
cutters;  also  for  tools  requiring  the  sharpest  edges — e.ij.,  razors 
and  surgical  instruments.  Great  oare  must  be  taken  not  Ixj 
overheat  this  quality. 

No.  2  temper,  containing  about  1'15  per  cent  carbon,  is 
suitable  for  turning,  planing,  and  slotting  tools,  drills,  cutters, 
reamers,  and  engraving  tools. 

No.  3  temper,  containing  about  0'90  per  cent  carbon,  is  suit- 
able for  large  circular  cutters,  reamers,  taps,  and  screwing  dies, 
heavy  turning  tools,  large  drills,  and  taps. 

No.  4  temper,  containing  about  0'80  per  cent  carbon,  is  suitable 
for  cold  chisels,  hot  setts,  small  shear  blades,  and  large  taps. 

No.  5  temper,  containing  about  0'75  per  cent  carbon,  is  suit- 
able for  screwing  dies,  cold  setts,  hammers,  swages,  minting 
dies,  miners'  drills,  smiths'  tools,  j)unches,  and  shear  blades. 

No.  6  temper,  coutainmg  about  0'65  per  cent  carbon,  is  suit- 
able for  snaps,  dies,  cup  drifts,  hammers,  and  stamping  dies. 

Vita  brand  is  a  very  superior  water-hardening  steel,  specially 
adapted  for  finishing  brass  and  steel  at  increased  speeds  in 
turret  and  capstan  lathe  work.  Also  for  turning  chilled  rolls 
and  very  hard  materials. 

Dura  brand  is  a  special  water-hardening  steel  suitable  for 
ordinary  drills,  twist  drills,  small  mining  tools,  brass  finishing 
tools,  reamer  blades,  and  wood-working  tools. 

It  is  very  important  to  the  producer  that  users  of  tool  steel 
should  state  the  purpose  for  which  they  require  it,  for  it  is 
obvious  from  the  above  grades  that  using,  say,  a  No.  5  temper 
where  a  No.  1  is  required  must  be  unsatisfactory  alike  to  both 
parties,  and  often,  in  consequence,  the  steel  is  alleged  to  be 
bad,  and  not  unnaturally  condemned ;  whereas,  the  fact  is 
really  that  it  has  been  applied  to  a  purpose  it  was  not  made  for. 

It  is  satisfactory  to  note,  however,  in  this  respect  that  users 
of  steel  look  to  this  point  much  more  than  formerly ;  for 
technical  education  and  more  practical  knowledge  and  acquaint- 
ance generally  with  the  manufacture  and  treatment  of  steel 
lias  enabled  them  to  discriminate  better  between  the  various 
tempers,  and  so  select  them  in  accordance  with  their  specified 
requirements. 

Before  describing  the  process  of  crucible  cast  steel,  it  is 
perhaps  desirable  to  define  briefly  some  of  the  substances  used 
in  its  manufacture  as  well  as  certain  technical  terms. 

Bar  iron,  or  wrought  iron,  is  oast,  or  pig  iron  which  has  had 
most  of  its  carbon  removed  by  smelting,  either  by  puddling  or 
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othur  processes,  and  afterwards  rolled  out  into  bars  to  a  suit- 
able seotiou  and  lengtli,  to  be  altcrwards  cut  into  small  pieces 
for  cliarging  into  the  crucibles. 

Blister  stael  is  bar  iron  that  lias  been  heated  for  a  long 
period  at  a  high  heat  in  a  converting  furnace  in  contact  witu 
carbon,  the  carboii  giadually  percolating  into  the  bar,  and  the 
bar  of  iron  thus  becoming  carburised.  Tlie  surtaces  of  the 
bars,  which  were  previously  sinootfi,  have  become  rough  and 
dotted  With  blisters,  and  tne  fractured  converted  bar  is  quite 
different  from  tlu  bar  iion,  as  it  lias  been  converted  to  a  more 
or  less  dejsth  into  steel.  As  the  chang-e  goes  on  from  the  outside 
inwards,  rhe  conversion  may  g-o  to  a  more  or  less  dcptli  in  the 
bar  or  even  right  through  it,  so  that  we  may  obtain  cemented 
bars  of  diliereiit  grades  steeled  on  their  surface  to  varying 
depths  with  an  iron  centre  or  bars  st-eeled  throughout. 

The  grades  of  cemented  steels  usually  made  are:  — 
No.  1  containing  0'5  per  cent  of  carbon. 
No.  2  containing  0-625  per  cent  of  carbon. 
No.  3  containing  0'76  per  cent  of  carbon. 
No.  4  containing  f  per  cent  of  carbon. 
No.  5  containing  123  per  cent  of  carbon. 
No.  6  coutaimng  f '5  iper  cent  of  carbon. 

The  process  of  making  shear  steel  is  as  follows  :  — 

Fx\o  snort  lengths  of  olister  bar  are  heated  in  a  hollow  coke 
hre,  and  wliiuh  by  use  of  a  soft  blast  admits  of  being  regulated 
to  a  welding  heat.  During  this  time  the  surface  oi  tne  bars 
16  covered  witii  ciay  beaten  nne  ana  jappiied  auring  the  lieatmg 
to  exclude  the  air  and  prevent  oxidation.  The  bars  arc  then 
careiuily  hammered  ana  welded  together.  This  is  known  as 
"single  siitar  '  steel.  To  make  'single  shear  steel  into  what 
ds  known  as  "  double  shear  "  steel  the  bar  made  ol  "  single 
shear  "  steel,  as  above  described,  is  broken  in  the  middle,  the 
two  pieces  laid  together,  welded  a  second  time,  and  again 
drawn  to  the  required  shape.  Jiy  this  double  operation  the 
steel  becomes  more  homogeneous  and  of  a  hner  texture. 

fcjpiegef  iron,  or  spiegeleisen,  is  a  combination  of  iron  and 
manganese  in  varying  proportions. 

Uruoibles.  The  vessel  in  which  the  melting  is  done  is  called 
a  "crucible"  or  "pot,"  and  is  mainly  composed  of  plumbago, 
with  certain  other  materials.  Cruoioles  are  also  made  from 
clay  Where  it  is  desired  that  no  carbon  should  be  imparted 
from  the  crucible  to  the  steel. 

One  of  the  hrst  considerations  in  the  melting  of  crucible 
steel  is  the  necessity  of  ensuring  tne  crucibles  used  to  be  of 
the  periect  quality  requisite  to  withsuaud  the  very  iiigh  tempera- 
tures required  to  melt  the  iron  and  various  alloys,  and  especially 
is  tuis  tne  case  in  the  melting  of  the  ingredients  of  hign-speed 
steels,  which  require  extremely  high  temperatures  to  thoroughly 
assimilate  and  mix  thems;elves  inio  a  homogeneous  whole,  i'liis 
difhculty  is  only  overcome  by  taking  great  care  in  tneir  manu- 
facture, and  by  utilising  only  the  hnest  qualities  obtainable  of 
the  various  materials. 

Views  were  then  shown  showing  the  manufacture  of  crucibles 
at  the  Manchester  works  of  Messrs.  Armstrong,  Whitwortli, 
and  Company  Limited. 

To  maiiulacture  crucibles,  including  their  formation  and 
drying,  occupies  anything  from  three  to  six  weeks,  according 
to  size,  so  tliat  with  the  high  cost  of  the  plumbago  and  othtr 
materials,  also  the  length  of  time  in  completion,  the  item  of 
plumbago  crucibles  is  an  expensive  one  in  crucible  steel  manu- 
lacture.  The  piumbago  crucibles  we  make  generally  last  m 
the  ease  of  steel  melting  from  eight  to  ten  rounds — that  is, 
they  can  be  used  eight  to  ten  times  before  being  oast  aside, 
whilst  our  23lumbago  crucible,  for  the  melting  of  brass  and  gun- 
metal  and  other  analogous  alloys,  will  last  as  many  as  3ti  to 
40  rounds. 

Proceeding  now  to  the  manufacture  of  crucible  cast  steel, 
it  is  necessary  to  first  carefully  select  the  blister  or  cemented 
bar  according  to  the  temper  of  steel  required,  and  this  having 
been  done,  the  bar  is  broken  up  into  small  pieces  suitable  for 
charging  into  the  crucibles,  and  about  56  lb.  of  broken  bar 
is  generally  charged  into  each,  together  with  the  alloys  and 
other  necessary  substances  for  the  particular  temper  of  steel 
it  is  desired  to  make. 

Before  the  crucible  is  put  into  the  melting  furnace,  it  has  a 
preparatory  annealing  in  a  separate  furnace,  which  is  placed 
close  to  the  melting  furnace,  so  that  the  crucible  is  transferred 
from  the  former  to  the  latter  in  a  heated  condition;  this  being 
done  to  prevent  the  too  sudden  heating  of  the  crucible,  for 
were  it  transferred  directly  into  the  melting  furnace,  it  would 
be  liable  to  fracture.  The  necessary  charges  being  weighed 
out,  are  now  ready  for  putting  into  the  crucibles,  and  are 
charged  therein  through  a  long  funnel  or  bell-mouth  tube, 
liie  melting  holes  are  either  heated  by  coke  or  by  means  of 
gas  in  a  regenerative  furnace,  each  division  of  such  a  gas 
furnace  holding  six  or  more  crucibles.  The  process  of  melting 
occupies  anything  from  3  to  4^  hours,  according  to  the  brand 
of  steel  being  worked — the  higher  grade  brands,  such  as  high- 
speed steels,  taking  a  longer  time  to  melt  and  thoroughly  mix 
the  various  alloys  they  contain. 


The  skill  of  the  chemists  and  leading  melters  is  now  brought 
to  bear  on  the  important  operation  of  melting,  and  the  degree 
of  heat  of  the  furnace  is  regulated  by  them,  the  contents  of 
the  crucibles  being  inspected  from  time  to  time,  so  as  to  decide 
the  exact  time  when  they  are  thoroughly  mixed  together.  It 
is  only  by  long  and  actual  experience  in  melting  that  the  correct 
condition  can  be  ascertained  as  to  when  the  steel  is  properly 
melted  and  is  exactly  ready  for  pulling  out  and  casting  into 
ingot  form.  Before  withdrawing  the  crucible  containing  the 
molten  steel  from  the  holes,  which  is  done  by  a  man  called  a 
"puller  out,"  he  takes  the  precaution  to  envelop  his  legs  with 
wrappers  saturated  with  water,  so  as  to  prevent  his  apparel 
taking  fire ;  but,  should  he  do  so,  there  is  every  convenience 
at  hand,  as  a  tank  is  provided  close  to  the  pot  holes,  into  which 
he  can  plunge  and  "  extinguish  himself." 

It  may  be  interesting  to  give  an  idea  of  the  cost  of  some  alloys 
found  both  in  the  raw  state  and  also  in  the  manufactured  or 
alloyed  condition  with  iron.    Of  these  metals 

Vanadium  costs  40s.  per  lb.,  or  ^4,480  per  ton. 

Molybdenum  costs  6s.  per  lb.,  or  ^672  per  ton. 

Tungsten  costs  2s.  6d.  per  lb.,  or  =£280  per  ton. 

Nickel  costs  Is.  6d.  per  lb.,  or  £1G8  per  ton. 
So  that  it  will  be  sesn  where  large  percentages  of  such  alloys 
are  used  that  liigli-class  ciucible  tool  steel  is  naturally  a  costly 
liroduotion. 

A  few  particulars  of  some  of  these  alloys  may  also  be  of 
interest. 

Fractures  of  Alloys. — 

(2)  (3) 
Ferro-vanadium,      %.         '  Ferro-silicon,  30  %. 

ts) 

Mtftallic-mangaQese,  98  5  %. 

(1)  (0 
Wolfram,  41  %.  Ferro-tungsten. 

(8) 

Tuugsteu,  98  %. 

(9) 

Nickel,  99  %. 

(12)  (11) 
Aluminium,  99'3  %.    Ferro-chromium,  67 '6  %. 

Descriptions. 

1.  W ulfram. — Ihis  is  one  of  the  chief  ores  from  which  tung- 
sten is  made.  It  is  commonly  found  massive,  and  associated 
with  tin  stone.  The  ore  is  of  a  dark-greyish  black  colour,  and 
its  structure  is  lamellar.  The  apecihc  gravity  vari'js  from  7  to 
8,  and  in  oomposition  it  is  a  tungstatc  of  iron  and  manganese. 
The  analysis  gives  :  — 

75  per  cent  to  76  per  cent  tungstio  acid. 
9  per  cent  to  10  per  cent  protoxide  of  iron. 
4  per  cent  to  14  per  cent  protoxide  of  manganese. 
Ihis  mineral  is  found  in  Cornwall,  Prance,  Styria,  and  the 
United  States.    In  tlie  specimen,  the  small  blocks  of  wolfram 
are  embedded  in  quartz. 

2.  Ferro-vanadium. — The  specimen  contains  40  per  cent 
vanadium,  and  costs  Is.  per  oz.  It  is  only  in  recent  years 
that  use  has  been  made  of  vanadium  in.  the  manufacture  of 
steel.  The  use  and  advantage  of  this  element  is  distinctly  seen 
in  the  improvement  and  efficiency  it  gives  to  steel,  although 
its  present  price  prohibits  its  general  adoption  on  any  large 
scale.  Minerals  containing  vanadium  are  found  in  Mexico  and 
Sweden.  Vanadium  is  also  found  associated  with  lead  in 
Scotland. 

3.  Ferro-silicon. — This  is  an  alloy  of  iron  with  silicon  vary- 
ing from  10  per  cent  to  50  per  cent.  The  specimen  contains 
30  per  cent.  Those  alloys  containing  from  10  per  cent  to  18 
per  cent  silicon  are  made  in  the  blast  furnace  by  the  reduction 
of  highly  siliceous  iron  ores  using  a  very  hot  blast.  The  higlily 
siliceous  ores  are  imported  from  Spain.  The  hner  grades,  tliose 
containing  from  25  per  cent  to  50  per  cent,  are  made  in  the 
electric  furnace.  The  higther  percentage  alloys  are  spongy 
and  very  friable. 

4.  Metallic-chromium. — This  fracture  is  veiy  lustrous,  and 
keeps  for  a  long  time  without  taruishiug.  This  metal  has 
been  prepared  in  the  electric  furnace. 

5.  Metallic-manganese. — The  fracture  is  very  lustrous,  but 
readily  tarnishes  in  the  air.  This  specimen  has  been  pre- 
pared in  the  electric  furnace,  and  contains  only  a  trace  of 
carbon,  and  it  is  very  convenient  for  making  steels  high  in 
manganese  and  a  low  carbon  percentage. 

(To  he  continued.) 


(4) 

Metallic-chromium,  98  %. 

Ferro-molybdenum,  71 '62  ', 
(S) 

Tungsten,  98  %. 


(10) 

Ferro-manganese,  80  %. 


Admiralty  Contract. — Messrs.  Bruce,  Peebles,  and  Co., 
Eidinburgh,  have  just  secured  the  largest  order  for  electrical  plant 
placed  by  the  Admiralty.  The  contract  price  is  about  J60,000, 
and  comprises  a  complete  power  station  and  equipments  for 
Chatham  Dockyard. 
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INVENTIONS  OF  THE  WEEK. 

By  Marks  AND  Clerk,  Tht  Pruclical  Engineer  Patent  Ageucy, 
18,  Southampton  Bnildiiigs,  Chancery  Lane,  London,  W.C.; 
30,  Cross  Street,  Manchester;  and  13,  Temple  Street, 
Birmingham. 

The  first  date  given  after  the  number  of  each  specification  ts  the  date 
of  application.  The  second  date  is  that  of  the  advertisement  of 
acceptance  of  the  complete  specifications. 

The  following  accepted  specifications  were  advertised  on  the  date 
mentioned,  and  within  two  months  of  such  date  any  person  properly 
interested  can  oppose  the  sealing  and  grant  of  the  patent  hy  giving 
formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  specification  herein  referred  to,  or  of  any  other  published 
patent  specification,  will  be  forwarded  post  free  for  one  shilling  upon 
application  being  sent  to  Messrs.  Marks  and  Clerk  at  either  of  the 
above  addresses. 

Rock-boring  Machine.  Bi.ackett.  No.  3898,  of  l9th 
February,  1903.  Ad.  of  ac,  February  24th,  1904.— This  mveu- 
tiou  relates  to  a  rock-drilling  machine  having  a  screw  bar  or 
drill  spindle  provided  with  a  screw  thread  of  quick  pitch  and 
a  feed  nut  engaging  the  thread,  differential  gearing  consisting 
of  a  spur  wheel  slidably  mounted  on  the  drill  spindle,  a  spur 
wheel  fixed  on  the  feed  nut,  a  pinion  fixed  on  a  shaft  parallel 


Specification  No.  3S08,  of  1903. 

to  the  drill  .spindle,  and  with  its  teeth  engaging  the  teeth  of 
the  spur  wheel  on  the  feed  nut,  a  clutch  pinion  on  the  shaft, 
means  for  disengaging  the  clutch  pinion  from  and  de-engaging 
it  with  the  teetli  of  the  spur  wheel  on  the  drill  spindle,  and 
a  gear  on  the  shaft  in  engagement  with  the  driving  shaft  of  a 
motor. 

Fire-tube  Steam  Boilers  of  the  Marine  Type.  Inolis. 

No.  5939,  of   March   14th,  1903.    Ad.  of  ac,  24th  February, 


3fc  3 


Specification  No.  5939,  of  1903. 


1904. — This  invention  relates  to  the  construction  of  steam 
boilers  of  the  marine  or  like  type  in  which  there  is  a  combina- 
tion with  the  ordinary  forward  or  primary  furnace  flues  and 
rear  combustion  chamber  of  a  return  or  secondary  combustion 
tluc  or  flues  or  chambers,  so  that  the  gaseous  products  of  com- 
bustion shall  be  brought  to  a  chamber  or  casing  located  at  the 
front  end  of  the  boiler,  and  then  pass  through  the  fire  tubes 
to  the  uptake.  The  boiler  is  claimed  to  be  particularly  suit- 
able where  forced  or  induced  draught  is  used. 

Metallic  Packing  for  StuflBng  Boxes.    Cauteu.  No. 

8803,  of  18th  April,  1903.  Ad.  of  ac,  24th  February,  1904.— 
This  invention  relates  to  an  improvement  in  metallic  packings 
suitable  for  either  a  floating  or  non-floating  packing,  which 
consists  in  making  the  wearing  rings  in  the  form  of  composite 


Fio.  1. 


Fio.  2. 


Specification  No.  8803,  of  1903. 


rings  beveled  at  one  or  both  ends  so  as  to  be  adapted  to  be 
closed  on  the  rod  by  axial  pressure,  the  said  composite  rings 
consisting  each  of  a  main  ring  and  an  inner  ring,  fitted  therein, 
both  rings  being  divided  into  segments  with  parallel  sides,  and 
the  end  of  the  inner  ring,  where  it  fits  within  the  main  ring, 
being  beveled  or  flat.  Fig.  1  shows  a  non-floating  and  fig.  2 
a  floating  packing. 

Mixing  Valves  for  Explosion  Eagines.  Merkt.  No. 
8841,  of  18th  April,  1903.  Ad.  of  ac,  24th  February,  1904.— 
According  to  this  invention  rotary  gas  and  air  valves  are  placed 
one  on  each  side  of  a  passage  or  pipe  leading  to  the  engine, 
their  spindles  being  in  a  line  with  each  other.  Each  valve  may 
either  be  a  cylindrical  valve,  having  in  it  longitudinal  ports, 
which  coincide  more  or  less  according  to  the  position  of  the 
valve  with  corresponding  ports  in  the  wall  of  an  annular  supply 
passage  surrounding  the  valve,  or  it  may  be  a  disc  valve  having 


Fw.  1. 


Fio.  2. 


Specification  No.  8841,  of  1903. 


in  it  radial  ports  which  similarly  more  or  less  coincide  with 
corresponding  ports  in  the  wall  of  a  supply  chamber.  In 
either  case,  the  two  valves  together  form  a  balanced  valve. 
Each  valve  spindle  has  fixed  to  it  an  arm  connected  by  a  link 
to  the  governor  mechanism,  so  that  both  valves  are  turned 
simultaneously  by  the  governor.  The  pivot  by  which  one  arm 
is  connected  to  its  link  is  movable  along  the  arm  by  a  screw  or 
otherwise,  so  that  the  angle  through  which  the  valve  is  turned 
by  any  given  movement  of  the  governor  and  link  can  be  varied, 
and  in  this  way  the  relative  quantities  of  gas  and  air  can  be 
adjusted.    Both  pivots  may  be  movable  for  this  purpose. 

Automatic  Vacuum  Brakes.  Brown.  No.  13227,  of  12th 
June,  1903.    Ad.  of  ac,  24th  February,  1904.— This  invention 
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relates  to  au  automatic  vacuum  brake,  and  consists  in  the 
employment  of  au  air  valve  comprising  three  cliambers,  the 
lowermost  of  which  is  in  oommiiiiication  with  the  train  pipe, 
and  has  a  valve-controlled  opening  communicating  with  the 
intermediate  chamber,  which  is  itself  in  comnnuiication  with 
the  atmosphere,  the  upper  chamber  being  in  communication 


Specification  No.  13227,  of  1903. 

by  a  leakage  passage  with  the  lower  chamber,  and  being  separated 
from  the  iutermediate  chamber  by  a  diaphragm  carrying  the 
aforesaid  valve,  which  is  normally  held  on  its  seat  by  a  spring 
in  the  upper  chamber. 

Means  for  Turning  and  Machining  Metal  Surfaces. 

Shepherd.  No.  14748,  of  2nd  July,  1903.  Ad.  of  ac,  24th 
February,  1904. — This  invention  has  for  its  object  to  provide 
means  whereby  the  surfaces  of  metal  articles  may  be  rapidly 
turned  and  finished,  the  invention  being  speciall}'  applicable 
for  performing  work  of  a  more  or  less  continuous  character, 
such  as  finishing  the  surfaces  of  bright  steel  or  wrought-iron 
shafting,  the  faces  of  cast-iron  pulleys,  etc.    The  apparatus 


Fig.  1. 


Fig.  2. 

Speciacation  No.  1474S,  of  1903. 


consists  of  the  combination  with  one  or  more  cutting  tools  of 
one  or  more  grinding  wheels  or  discs  of  corundum,  emery,  or 
other  suitable  material  mounted  upon  the  travelling  carriage 
cari-ying  the  tools,  so  that  the  rough  turning  and  finishing 
operations  are  effected  simultaneously. 


Furnace  Doors.  Cooper.  No.  22484,  of  17th  October,  1903. 
Ad.  of  ac,  24th  Feliruary,  1904. — This  invention  relates  to  a 
furnace  door  consisting  of  a  metallic  frame  or  casting,  embody- 
ing an  integral  front  wall,  side  walls,  and  top  wall,  vertical 
ribs  formed  on  the  inner  face  of  the  front  and  side  walls,  a 


Specification  No.  22484,  of  1903, 

bottom,  and  tic  bolts  connecting  the  bottom  to  the  top  walls, 
a  filling  of  firebrick  or  other  refractory  material  within  the 
frame  or  casting,  and  means  connected  to  the  top  of  the  frame 
for  actuating  the  dour,  the  object  being  to  construct  a  door 
in  which  the  air  is  freely  admitted  in  such  a  manner  as  to 
IDreservc  the  door  by  enabling  it  to  withstand  a  very  great  degree 
of  heat. 

Stop  Valves,  Kochler.  No.  26977,  of  9th  December,  1903. 
Ad.  of  ac,  February  24th,  1904. — This  invention  refers  to  a 
stop  valve  in  which  avitomatic  closure  of  the  steam  passage  is 
produced  by  the  expansive  force  of  the  steam  in  a  chamber 


Specification  No.  26277,  of  1903. 

between  the  valve  proper  and  the  valve  casing;  an  annular 
check  valve  is  placed  on  the  upper  end  of,  the  main  valve, 
whereby  the  return  of  steam  from  the  chamber  is  2)rcvented. 

Metal-boring  Tools.  Taylor  and  Newbold.  No.  538,  of 
8th  January,  1904.  Ad.  of  ac,  24th  February,  1904.— This 
invention  relates  to  a  device  for  boring  metal,  consisting  of  a 
tool  holder  adapte.",  to  bp  secured  to  a  boring  machine,  and 
having  a  cavity  at  its  outer  end  to  receive  the  cutting  portion 
of  the  tool,  the  cavity  extending  on  both  sides  of  the  centre  of 
the  holder,  and  being  formed  with  walls  forming  abutments 
for  the  cutting  portion,  in  combination  w^ith  a  tool  having  its 
cutting  portion   loosely    inserted   in   the  holder   cavity  and 


March  25,  1904] 


THE    PRACTICAL  ENGINEER. 


359 


abutting  ag-ainst  the  walls,  and  a  packing  of  fusible  metal  fill- 
ing the  spaces  between  the  inserted  cutting  portion  of  the  tool 
and  the  walls  of  the  cavity.    Fig.  1  is  a  side  elevation,  fig.  2  a 


Specification  No.  538,  of  1904. 


cress  section  on  line  A — A  of  fig.  1,  fig.  .3  a  side  view  of  cutter 
portion  of  the  drill,  lig.  4  a  central  section  through  holder, 
taken  on  line  B — B  of  fig.  2,  and  fig.  5  is  a  perspective  view 
of  the  cutting  tools  used  in  connection  with  the  drill. 

Plane  Iron  Adjusting  Devices.  Marks  (Communicated 
from  the  I'nited  States  of  America  by  the  Union  Manufactur- 
ing Company).  No.  708,  of  11th  January  1904.  Ad.  of  ac, 
24th  February,  1904. — This  invention  consists  in  the  combina- 


Fio.  2. 

Specification  No.  708,  of  1904. 

tion  of  a  plane  iron  with  a  lever  and  its  liandle  for  moving 
the  plane  iron  horizontally,  and  two  separate  adjusting  devices 
for  acting  in  opposite  directions  on  the  handle,  whereby  the 
plane  iron  may  be  adjusted  longitudinally  by  means  of  the 
lever  alone,  or  by  means  of  the  adjusting  devices  acting  on  the 
lever  handle. 


LAUNCHES  AND  TRIAL  TRIPS. 


Maharaja. — Messrs.  Charles  Council  and  Company  Limited, 
Whiteinch,  launched  on  March  2nd  from  their  ycotstoun  Ship- 
building Yard  a  steel  screw  passenger  .steamer  of  handsome  mode! 
for  the  Asiatic  Steam  Navigation  Company  of  Liverpuol  and 
Calcutta.  The  principal  dimensions  are:  Length,  :jOOft. ; 
breadth,  40  ft.  7in. ;  depth  moulded,  24  ft.  9  in.  The  vessel  is 
a  duplicate  of  the  Shahzada,  latmched  at  the  end  of  January 
for  the  same  owners.  She  has  been  specially  designed  to  suit 
the  owners'  passenger  and  coasting  trade  abroad,  and  will  carry 
3,200  tons  dead  weight  on  a  moderate  draught.  She  is  classed 
lOOAl  at  Lloyd's  and  to  the  Board  of  Trade  requirements  for 
a  jjasseuger  certificate.  The  cargo  gear  is  very  complete,  and 
the  deck  machinery  of  the  best  type.  The  engines  are  22|^in., 
38  in.,  and  62  in.  by  42  in.  stroke,  and  are  being  sujjplied  by 
Messrs.  Dunsmuir  and  Jackson  Limited,  Govaii.  Both  hull  and 
maclunery  are  being  constructed  under  the  personal  superin- 
tendence of  Captain  Corkhill.  As  the  vessel  left  the  ways  she 
was  named  Maharaja. 

On  March  3rd  there  was  launched  from  the  shipbuilding  yard 
of  Messrs.  Smith's  Dock  Company  Limited,  North  Shields,  two 
steel  steam  herring  drifters  of  the  following  dimensions :  82  ft., 
by  18  ft.  3  in.,  by  9  ft.  1  in.  They  will  be  fitted  with  compound 
engines  12  and  25  by  16  stroke,  by  Mr.  W.  V.  V.  Lidgerwood, 
of  Coatbridge.  They  have  been  built  for  the  Scotch  herring 
fishing  industry,  and  are  to  the  order  of  Messrs.  James  Murray 
Burd  and  William  Burd,  of  Buckie,  and  Mr.  Alexander  Wood,  of 
Peterhead,  and  the  Messrs.  Buchan,  of  Scomber.  The  vessels 
were  named  Burd  and  Chrisobel  respectively,  the  latter  being 
christened  by  Miss  Wood,  of  Peterhead.  There  was  also 
launched  from  the  same  yard  a  steel  steam  herring  drifter  of 
the  following  dimensions:  80ft.  by  18  ft.,  by  9  ft.  The  vessel 
will  be  fitted  with  compound  engines,  lOf  in.  by  23  in.  by  16  in. 
stroke,  by  the  Shields  Engineering  Company  Limited,  North 
Shields.  This  vessel  has  also  been  built  for  the  Scotch  herring 
fishing  industry.  The  vessel's  name  is  Thrive,  and  she  has  been 
built  to  the  order  of  Messrs.  Bowie,  Murray,  and  Mc William, 
of  Buckie. 

Highland  Harris- — Messrs.  Russejl  and  Company,  Port- 
Glasgow,  launched  on  March  4tli  the  Highland  Harris,  a  sister 
vessel  to  the  Highland  Watch,  launched  last  month.  She  is  a 
three-deck  rule  steamer,  with  shelter  deck  fore  and  aft,  and  is 
specially  insulated  in  holds  and  between  decks  for  the  frozen 
meat  carrying  trade  of  the  owners,  Messrs.  H.  and  W.  Nelson 
Limited,  Liverjjool.  For  the  purpose  of  quick  discharge  of 
cargo  she  has  a  large  outfit  of  steam  winches  and  derricks. 
Accommodation  is  also  provided  for  a  considerable  number  of 
first  and  second  class  passengers.  The  vessel  will  be  employed 
between  the  Argentine  Republic  and  Britain.  Her  dimensions 
are:  Length,  390  ft.;  breadth,  52  ft.  6  in.;  depth  moulded,  29  ft 
6  in. ;  and  she  has  a  carrying  capacity  of  7,250  tons.  The  engines 
will  be  supplied  by  Messrs.  Rankin  and  Blackmore,  Greenock. 


NAVAL  NOTE. 

H.M.S.  Argyll- — Messrs.  Scott  and  Company,  Greenock, 
launched  oii  March  3rd  the  first-class  armoured  cruiser  Argyll. 
The  keel  of  the  new  vessel  was  laid  in  September,  1902,  the  first 
rivet  being  put  in  by  the  Controller  of  the  Navy  during  a  visit 
to  the  yard.  The  Argyll  is  one  of  the  six  armoured  cruisers  of 
the  County  class,  the  last  of  whicli — ^the  Devonshire — will  be 
launched  from  Chatham  dockyard  in  the  course  of  a  month  or  two. 
Her  principal  dimensions  are:  Length,  b.p.,  450ft.;  breadth, 
68  ft.;  depth  moulded,  38  ft.  6  in.;  mean  draught,  24  ft.  9  in. ; 
displacement,  10,701)  tons;  I.H.P.,  22,000  tons;  speed,  22i  knots. 
The  machinery,  which  will  be  supplied  by  the  buiilders,  consists 
of  two  sets  of  triple-expansion  engines  arranged  in  separate 
water-tight  comjiartments.  Each  set  has  fom-  cylinders,  the 
diameter  being;  H.P.  41^  in.,  LP.  65^  in.,  and  two  L.P.  each 
73^  in.,  all  having  a  stroke  of  3  ft.  6  in.  The  engines  will 
develop  21,000  I. H.P.  The  H.P.  and  I. P.  cylinders  are  fitted 
with  solid  forged  steel  liners,  the  L.P.  cylinders  with  cast-iron 
liners,  all  the  cylinders  being  .steam  jacketed.  The  cranks  are 
set  at  such  angles  as  will  produce  a  balance  when  the  engines 
are  developing  full  power.  The  shafting  is  hollow,  the  crank 
shaft  being  18  in.  diameter  and  having  a  9  in.  opening  through 
it.  There  are  four  large  condensers,  whicli  serve  for  the  main 
and  auxiliary  engines.  The  total  cooling  surface  is  26,300  squaio 
feet,  and  the  condensers  are  an-auged  so  that  any  one  may  be 
overhauled  while  the  others  are  at  work.  There  are  four  separate 
boiler-rooms.  In  the  aft  boiler-room  six  single-ended  lylindrica! 
boilers  are  fitted.  In  the  other  three  boiler-rooms  16  water-tube 
boilers  of  the  Babcock  and  AVilcox  type  arc  fitted ;  and  all  the 
boilers  are  arranged  to  work  under  a  modified  system  of  forced 
draught.  The  working  pressure  of  the  boilers  is  220  lb.  Four- 
teen fans  are  fitted  in  the  boiler-rooms,  driven  by  enclosed  steam- 
engines,  and  six  electrically-driven  fans  in  the  engine  rooms 
for  ventilating  purposes. 
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CORRESPONDENCE. 


Communicationt  intended  for  insertion  should  be  written  on  one  side 
of  the  paper  only  ;  and  if  accompanied  by  sJcetches,  these  should 
be  neatly  drawn,  and  forwarded  on  a  roll,  to  prei  :nt  crensinij. 
We  cannot  undertake  to  return  rejected  communications,  or  to  reply 
to  inquiries  by  letter.  In  all  cases  letters  must  be  accompanied 
with  the  name  and  address  of  the  writer. 

We  do  not  hold  ourselves  responsible  for  the  opinions  of  our  Corres- 
pondents. 

LEAVES  FROM  A  NAVAL  ENGINEER'S  NOTE  BOOK. 

To  the  Editor  of  "  Thv  rrarficcd  Enijinor." 

Sir, — Apropos  of  your  conespondeiit  "  A.  T.  T."s  "  letter  n- 
the  fitting  of  Raiiishottoiii  piston  ring's  in  a  s)iig)t  formed  on 
tlie  jnnk  ring,  tlie  method  llie  snggests  has  been  adopted,  with 
the  exception  that  tlie  uiideiside  of  the  bottom  ring  usually 
rests  on  tlie  flange  of  the  }>iston,  thus  avoiding  the  double 
thicknesfj  of  metal  below  it.  TJie  high-pressure  pistons  of  the 
engines  of  H.M.  ships  Sappho  and  Seylla  are  so  fitted.  The 
form  of  construction  illustrated  at  fig.  7,  i]>agc  257,  aiilc,  is  also 
adopted  in  some  cause.s,  an  example  known  to  the  writer  being 
the  42  in.  diameter  higih-pressure  pistons  of  the  Spanisih  armoured 
cruiser  Infanta  Miaria  Teresa. — Yours,  etc., 

A  Naval  Engineer. 

QUERIES  AND  REPLIES. 

Communications  should  be  written  on  one  side  of  the  paper  only,  and  in 
all  cases  be  accompanied  with  name  and  address.  Sketches  should 
be  neatly  drawn,  and,  if  large,  sent  on  a  roller,  so  as  to  avoid 
creasing.  This  column  is  intended  for  the  mutual  assistance  of 
engineers  in  their  daily  work.  As  far  as  we  possibly  can,  we 
render  assistance,  but  we  cannot  undertake  to  work  out  elaborate 
arithmetical  calculations,  or  deal  with  matters  not  of  general 
interest.  Further,  we  cannot,  under  the  pretence  of  answering  a 
query,  be  made  the  medium  for  gratuitous  vuffing.  We  cannot 
undertake  to  reply  to  queries  by  post. 

1806.  Heating  a  Factory. — Would  it  be  sate  ti)  heat  and  ventilate  a 
factory  by  blowing  air  through  large  tube.s  heated  on  the  outside 
by  means  of  flue  gases  from  a  boiler,  or  is  it  likely  that  fire 
insurance  companies  would  object  to  this  method  ?  I  should  be 
glad  if  any  reader  could  tell  me  whether  this  system  has  ever  been 
adopted,  and  with  what  results  ? — G.  E.  J. 

Ansioer. — The  system  suggested  by  "G.  E.  J."  is  already  carried 
out  by  Messrs.  Hattersley,  Pickard,  and  Co.,  Leeds,  who  fit  up 
installations  for  combined  heating  and  ventilating  of  factories  by 
means  of  air  heated  by  waste  gases  in  boiler  flues,  and  for  which 
purpose  they  make  a  special  flue  heater.  I  understand  the  results 
are  satisfactory.  There  is  no  danger  from  fire,  and  the  insurance 
companies  raise  no  objections.  The  same  type  of  apparatus  is  used 
for  the  drying  of  textile  goods.  The  above-mentioned  firm  would 
doubtless  be  i)leased  to  assist  you. — E.  E.  P. 

Ansioer. — If  "G.  E.  J."  will  apply  to  Messrs  Green,  the  ecouo- 
miaer  makers,  of  Wakefield,  they  will  doubtless  be  pleased  to  give 
him  information  on  the  heating  of  a  factory  )jy  means  of  heat 
derived  from  flue  gases. — H.  13. 


1809.  Automatic  Boring  Machine.— Could  you  or  any  of  your 

readers  give  me  the  name  of  a  firm  making  automatic  machinery 
for  boxing  up  a  material  similar  to  polishing  paste  ?  Any  infor- 
mation will  oblige. — E.  P. 

1810.  Tar  Varnish  for  Boilers. — Being  a  regular  reader,  I  would 
like  to  ask  the  following  question  :  Is  there  a  tar  varnish  to  be  got 
to  coat  boiler  fronts  that  will  keep  its  gloss,  after  steam  has  been 
got  up,  on  the  boiler,  and  whei  e  may  I  get  it  ?  The  varnish  I  am 
using  is  all  right  when  boiler  is  cold,  but  as  soon  as  heat  appears 
the  gloss  disappears,  and  looks  a  nasty  dull  colour,  and  not  worth 
the  trouble  of  putting  on. — Constant  Rkader. 


TO  CORRESPONDENTS. 

G.  H.  B. — Having  drawn  the  shell  A  B  C  D  in  elevation,  the  best  method 
is  to  develop  in  plan  the  frustrum  of  the  nearest  enveloping  cone 
A  E  F  C.  Taking  the  large  end,  which  is  5  ft.  diameter,  a  taper  of 
6  in.  in  6  ft.  gives  bO  ft.  as  distance  to  apex.  Therefore  the  angle 
subtended  by  the  two  sides  G  H  and  J  K  is 


5  ir 


X  360°  =  15°. 


120  X  2  7r 

From  this  we  get  the  chord  GJ  =  2  (60  sin  7°  30')  =  15ft. 
8  in.,  and  the  versine  L  M  =  60  -  (60  cos  7"  30')  =  say 
-J  in.    Then  with  a  curve  traced  the  development  of  the  cone  is 


complete.  As  the  two  ends  of  the  shell  are  vertical,  the  cu)'ve  at 
large  end  must  be  made  to  pass  through  the  extreme  points  G  and 
J,  and  the  point  B  in  i)lau,  viz.,  B,  and  the  curve  through  these 
three  points,  and  one  similarly  drawn  for  the  small  end,  will  give 


the  required  template.  Intermediate  points  can  easily  be  found  i 
necessary.  Of  course,  the  joint  can  be  placed  in  any  position  you 
like,  and  allowance  be  made  for  the  lap.  Note  :  The  diagram  has 
been  di-awn  out  of  proportion  for  clearness,  as  the  curves  are 
nearly  straight  lines. 

R.  A.  H. — We  would  suggest  your  writing  to  the  Secretary  of  the  Insti- 
tution of  Mechanical  Engineers,  Storey's  Gate,  Westminster,  S.W., 
who  will  doubtless  foi'ward  you  the  information  asked  for. 


MISCELLANEA. 


The  post  of  general  manager  of  the  Cheshire  Lines  Railway, 
recently  become  vacant  by  the  death  of  Mr.  David  Meldrum, 
lias  been  secured  by  Mr.  Jiames  Pinion,  for  14  years  manager 
of  the  Belfast  and  County  Down  Railway. 

Large  Contract  for  Locomotives.— An  order  for  fifteen 
large  compound  locomotives  has  been  secured  by  the  North 
British  Loconiotdve  Comipany,  of  Glasgow.  These  engines  are 
required  for  the  Cliilian  railways,  and  the  order  was  secured 
agaiiLst  foreign  comipetition. 

Dealing  with  the  question  of  oil  fuel.  Lord  Selborne  states 
that  the  experiments  have  continued  without  a  day's  inter- 
mission. He  thinks  that  in  no  country  has  greater  attention 
been  given  to  this  subject  or  have  the  experiments  been  more 
exhaustive.  The  progress  has  been  slow  but  sure.  It  is  not 
a  matter  which  can  be  hurried;  the  great  difficulties  connected 
with  the  satisfactory  use  of  oil  in  ships  of  war  can  only  be 
overcome  by  patience  and  continual  experiment:  the  experi- 
ence gained  with  the  Mars  and  Hannibal  in  the  Channel  Fleet 
with  their  cylindrical  boilers  has  been  utilised  in  respect  of 
the  Belleville  boilers  of  the  Bedford,  which  has  now  been 
commissioned  for  service  in  the  Channel  Fleet.  Simultaneously 
with  the  experiments  in  the  use  of  oil  fuel,  the  question  of  its 
storage  and  supply  is  being  carefully  studied. 

The  NEv^f  "  Atlantic  "  Type  of  Express  Locomotives 
ON  THE  North-Eastern  Railway. — As  briefly  announced  in 
these  columns  some  weeks  ago,  the  North-Eiastern  Railway 
Company  have  recently  introduced  the  first  of  ten  express 
"  Atlantic"  type  (4-4-2)  locomotives  which  are  to  be  erected  at 
the  Gateshead  works  from  the  designs  of  Mr.  Wilson  Worsdeil, 
the  Chief  mechanical  engineer  of  the  N.E.R.  These  engines  are 
amongst  the  largest  and  most  powerful  machines  so  far  designed 
and  built  for  passenger  work  in  this  country,  and  it  is  there- 
fore of  interest  to  note  that  two  of  the  ten  engines  are  to  be 
built  as  four-cylinder  compounds  on  Smith's  patent  systeni. 
It  will  be  renienibered  that  this  system  of  "compounding" 
has  been  successfully  adopted  in  some  of  the  previous  types  of 
N.E.R.  engines,  and  also  in  the  latest  express  locomotives 
designed  by  Mr.  S.  W.  Johnson  for  the  Midland  Railway. 


April  1,  1904] 


tHE    PRACtlCAL  ENGINEER. 


^Pliiiip 

THE  Encineers'GazeTTC. 


2d.  WEEKLY, 


PTJBL18HID  BT 


THE  TECHNICAL  PUBLISHING  CO.  LIMITED. 

Offices  :  287,  Deansgate,  Manchester  ;  and 
359,  Strand,  London,  W.C. 


National  Telephone  So  2202,  Manchester.    Manchester  Exchange,  Tueidayi 

and  Fridays. 

Entered  at  the  New  York  Post  Office  as  Second  Olasa  matter. 


lOs 


SUBSCRIPTION 
PER  ANNUM 

iKOLUDinQ  (Payable  In  advance). 

FREE  COPY  OF  "PRACTICAL  ENGINEER"  POCKET  BOOK 

IF  ORDERED  DIRECT  FROM  THE  PUBLISHERS. 

POST  FREE  ANYWHERE,  HOME  OR  ABROAD. 

NOTE.— Subscriptions  commence  flrit  week  In  January,  April, 
July,  and  October. 

IPubUsbers'  Bnnouncements, 


CASES  FOB  BINDINO.  U.  6d.  each,  poit  fre.. 
BOUND  VOLUMES- 

Vol. 

8—  1889  „ 

i— 1890   

5—1891  

9—  1892   

7 — January  to  June,  1893  .... 

I— July  to  December,  1893  

9— January  to  June,  1894   

10—  July  to  December,  1894  

11—  January  to  June,  1895   

12—  July  to  December,  1895  

13 —  January  to  June,  1896   

14—  July  to  December,  1896. . . . 

15—  January  to  June,  1897   


1.  d. 

10  6 
10  6 

10  6 
10  6 
6  6 


6 


VoL 

16—  July  to  December,  1897. 

17—  January  to  June,  1898  . 

18 —  July  to  December,  1898. 

19—  January  to  June,  1899  . 

20—  July  to  December,  1899. 

21—  January  to  June,  1900  . 

22—  July  to  December,  1900. 

23—  January  to  June,  1901.. 

24—  July  to  December,  1901 . 

25—  January  to  June,  1902  . 

26—  July  to  December,  1902. 

27—  January  to  June,  1903  . 

28—  July  to  December,  1903. 


s.  d. 
6  6 
6  6 
6  6 


BACK  NUMBERS.— Copies  of  The  Practical  Engineer  dated  prior  to  December 
80th,  1900,  if  in  stock,  4d.  each.  Copies  Issued  in  1901,  3d.  each.  All  copies 
issued  after  December  30th,  1901,  2d.  each,  except  the  first  numbers  in  January 
and  July,  which  are  3d.  each. 

ADDRESS.— All  communications  should  be  sent  to  287,  Deansgate,  Man- 
chester. Those  for  current  week's  issue  should  reach  u«  by  first  pOBt  on 
Monday,  or,  if  accompanied  by  sketches  or  drawings,  on  the  previous  Friday. 


FREE. 


Our  New  Catalogue  of 


Hydro=Extractors 

Describing 

ELECTRICALLY  DRIVEN, 
STEAM  DRIVEN,  and 
BELT  DRIVEN  MACHINES. 


Thomas  Broadbent  &  Sons  Ltd. 

Central  Ironworks, 

HUDDERSFIELD.  * 


THE 


Practical  Engineer. 

WITH  WHICH  IS  INCORPORATED  THE  ENGINEERS'  GAZETTE, 


Vol.  29. 


Friday,  April  1,  1904. 


No.  892. 


CONT 

Page 

Steam    Fittings    and  Expansion 

Strains   301 

Old  Plant  with  New  Improvements  362 

Notes  on  News   362 

Notices  of  Meetings,  i'c   363 

Modern  Ironfouudry  Practice.  (111.)  364 

Notes  on  Corliss  Gears    366 

The  Cyclone  Air  Propeller.  (lUus.)  367 
The  Electrification  of  the  L.  and  Y. 

Railway    367 

Some  Recent  Developments  in  Power 

Hammers.    (Illus.)   368 

Boiler  Explosions,    (llliis.)   371 

80,000  lb.  Self-discbarging  Coal 
Wagons  for  the  Central  South 
African  Railways.    (lUus.)    372 


ENTS. 

Page 

High-speed  Tool  Steel :  Its  Manu- 
facture and  Use.    (Illus.)   372 

An  Improved  Mangle  Motion.   (111.)  375 
The  Railway  Electrification  Problem 
.and  its  Probable  Cost  for  England 

and  Wales    376 

Compai  a!  ive  E.xperiments  with 
S  it'irated  and  Moderately  Super- 
heated Steam  in  Locomotives   379 

Notes  on  Electric  Accumulators ....  379 
Inventions  of  the  Week.    (Illus.)...  380 

Launches  and  Trial  Trips   382 

Queries  and  Replies    383 

Miscellanea   384 


STEAM   FITTINGS  AND  EXPANSION  STRAINS. 

Very  many  of  tlie  steuui  iittings  that  are  in  use  to-day 
are  absolutely  faulty  alike  iu  design  and  material  for  the 
high  pressures  wliich  tliey  are  frequently  called  upon  to 
be  employed  with.  There  are  in  existence  steam  valves 
and  other  fittings  of  a  type  designed  many  years  since  for 
use  in  connection  with  steam  at  less  than  half  tlie  pressure 
that  is  conmion  to-day;  consequently  these  valves,  cocks, 
steam  traps,  and  other  fittings  rapidly  deteriorate,  and 
only  too  frequently  fail  in  that  which  is  one  of  their  chief 
functions,  viz.,  to  be  steam-tiglit  when  closed. 

It  is  sometimes  forgotten,  or  if  not  forgotten  ignored, 
tliat  an  increase  of  steam  pressure  means  an  increased 
strain,  due  to  the  higher  expansion  that  results,  and  in  this 
connection  it  is  a  common  occurrence  for  steam  fittings  to 
be  rapidly  ruined  solely  from  expansion  straining,  when 
their  life  under  ordinary  working  conditions  would  be  of 
long  duration. 

The  old  type  valve  maker  formed  tlie  seats  with  broad 
mitred  or  beveled  faces,  and  it  was  considered  at  tlie  time 
when  steam  was  employed  at  pressures  varying  from  20  to 
.50  lb.  per  square  inch  quite  necessary  to  make  seats  of  a 
width  never  less  thaii  one-eighth  of  an  inch  in  extent.  Tliu 
employment  of  valves  with  seats  of  sucli  proportions  to-day 
is  a  serious  mistake,  inasmuch  as  the  varying  teiiqieratures 
and  strains  that  result  from  steam  being  at  one  moment 
just  above  atmospheriu  pressure  during  the  time  that  it 
is  being  generated,  and  then  later  on  wliile  the  valve  is  still 
on  its  seat  at  pressures  of  two  iiundred  or  more  pounds 
above  atmosphere,  causes  a  far  greater  grinding  action  U> 
occur  upon  the  valve  faces  than  would  be  induced  by  tlie 
steady  thrusting  of  a  constant  high-steam  pressure. 

We  have  seen  valves  removed  from  some  modern  type 
steam  traps  with  their  faces  scored  to  an  extent  that 
suggested  grit  or  other  impurities  passing  through  the 
valve  orifice,  but  these  scorings,  grooves,  and  ridges  have 
arisen  solely  from  the  strain  set  up  by  excessive  expansion 
caused  by  the  increased  steam  pressure  and  the 
inability  of  the  valve  to  yield  or  in  any  way  accommodate 
itself  to  the  greater  strain  thus  thrown  upon  it. 
Small  and  naiTOw  sm'faces  for  valve  seats  are  now  generally 
employed,  but  even  with  this  lessening  of  the  bearing 
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surface  there  is  still  the  main  cause  of  the  trouble 
unprovided  for  so  long  as  the  valve  spindle  is  forced  to 
expand  while  the  valve  remains  constantly  upon  its  seat 
iit  one  end,  and  the  spindle  is  held  firmly  in  an  unyielding 
device  at  the  other  end. 

Wlien  it  is  remembered  that  steam  at  30  lb.  per  square 
inch  has  a  temperature  of  250  deg.,  while  at  100  lb.  the  tem- 
perature has  increased  to  'd'27  deg.,  it  will  be  seen  that  this 
increase  of  127  deg.  must  occasion  by  lineal  expansion  of 
the  valve  spindle  an  immense  thrusting  of  the  valve  upon 
its  seat  to  an  extent  far  greater  in  the  matter  of  strain 
tlian  the  highest  steam  pressure  under  which  it  is  loaded. 
Makers  of  steam  traps,  steam  valves,  and  other  fittings 
will  do  well  to  provide  yielding  members  on  their  con- 
trivances if  they  wish  to  prolong  the  life  of  such  fittings 
and  to  increase  their  working  efficiency. 

OLD  PLANT  WITH   NEW  IMPROVEMENTS. 

During  the  present  somewhat  slack  time  in  mechanical 
engineering,  and  under  the  stress  of  competition  generally, 
many  fiiuns  are  seeking  to  improve  their  plant  and  vaiy 
their  methods  by  introducing  what  they  consider  as  modern 
devices  and  bringing  into  use  improvements  that  are 
supposed  to  have  been  effective  in  other  places  in  securing 
continuity  of  work  and  better  financial  results.  These 
attempts,  however,  that  are  thus  made  are  but  indifferently 
undertaken,  inasmuch  as  there  is  not  associated  with  them 
tha  proper  conditions  such  as  would  secure  the  fullest 
advantage  from  them. 

With  a  view  to  securing  economy  from  the  steam 
generator  many  steam  users  determine  to  introduce  and 
employ  superheated  steam;  but  while  making  this  radical 
departure  they  appear  to  consider  that  the  only  new  device 
necessaiy  to  employ  is  that  pertaining  to  the  mounting  of 
the  superheater  itself ;  whereas  it  cannot  be  too  well 
known  that  the  introduction  of  the  superheater  should 
have  also  associated  with  it  other  alterations  than  the  mere 
mounting  of  a  device  for  inci'easing  the  temperature  of  the 
steam  that  is  to  be  used. 

We  have  heard  of  superheated  steam  being  jnonounced 
unsatisfactory,  while  the  cause  of  the  disappointment  has 
been  utterly  ignored,  seeing  that  the  engines  that  were 
designed  to  work  with  ordinary  saturated  steam 
have  been  employed  without  the  slightest  alteration  to 
work  in  connection  with  the  superheated  steam.  To  obtam 
the  full  economic  value  from  superhated  steam,  engines 
specially  constructed  for  its  use  alike  as  to  material  and 
design  must  certainly  be  employed. 

Machine  tools,  too,  are  frequently  discredited  by  the 
indifferent  user  owing  to  the  half-hearted  manner  m  which 
they  have  been  employed,  and  the  poor  and  untrained 
workers  tliat  have  been  placed  in  charge  of  them  ;  it  seems 
to  have  been  considered  unnecessary  in  some  works  for 
any  but  absolutely  miskilled  persons  to  be  placed  in  charge 
of  highly-finished  and  somewhat  complicated  machine  tools 
for  producing  standard  articles.  The  maker  who  supplies 
such  tools  is  told  that  the  cost  of  the  articles  produced  by 
the  new  methods  is  no  less  than  those  previously  produced 
by  the  ordinary  and  older  methods,  and  we  are  aware  of 
works  wherein  countless  articles  are  manufactured  in 
stages,  lii-st  upon  one  lathe  and  machine  and  then  upon 


another,  that  could  ho  equally  well  and  more  economically 
manufactured  upon  one  combination  machine,  but  for  the 
prejudice  that  has  arisen  in  the  minds  of  the  owners,  due 
to  the  alleged  failure  elsewhere  of  machine  tools  that  have 
(hus  been  indifferently  manipulated  and  badly  cared  for. 

The  remedy  for  many  commercial  ills  that  some  woi'ks 
managers  propose  is  a  wholesale  introduction  of  electrical 
motors  and  independent  driving  arrangements  for  displac- 
ing shai'ting  and  the  larger  conunon  engines  generally 
employed  for  main  driving  i^urposes,  but  with  the  intro- 
duction of  motors  there  comes  of  necessity  the  further 
introduction  of  electric  generators,  leads  for  the  current, 
switches,  and  other  fittings  that  have  never  previously  been 
required,  and  the  not  surprising  result  works  out  that  the 
cost  of  the  innovation  is  such  as  to  prevent  any  econmny 
being  secured  when  the  whole  is  completed.  At  this 
stage  of  economy  and  of  scrutiny  which  has  arisen,  and 
the  desire  for  remedying  defects  that  exists,  it  is  well  to 
point  out  that  it  is  impossible  to  yoke  new  methods  with 
old  appliances,  and  it  is  equally  impossible  to  obtain 
economies  when  such  new  methods  are  associated  with 
conditions  totally  foreign  to  those  required  for  their  satis- 
factory working. 


NOTES  ON  NEWS. 


The  Hewitt  Mercury  Vapour  Lamp. — ^At  a  meeting  of 
the  Institution  of  Engineers  and  Shipbuilders  in  Scotland, 
held  on  March  22nd,  Professor  Magnus  Maclean  read  a 
paper  on  "  The  Hewitt  Mercury  Vapour  Lamp."  He  traced 
the  history  of  the  investigation  of  the  arc  between  mercury 
electrodes.  The  most  exhaustive  study  of  the  mercury 
vapour  lamp  in  a  partial  vacuum  was  made  by  Arons  in 
1892.  The  difficulty  was  to  get  the  arc  started,  because 
the  resistance  of  mercuiy  vapour,  and  especially  the 
resistance  between  the  cathode  and  the  vapour,  was  veiy 
considerable  even  at  moderate  temperatures.  The  difficulty 
was  overcome  by  Arons  in  two  ways,  and  these  were  the 
methods  also  used  by  P.  Cooper-Hewitt.  The  first,  method 
consisted  in  bringing  the  electrodes  together,  and  then 
slowly  separating  them ;  and  the  second  method  consisted 
in  using  a  very  high  inductive  voltage  to  bring  down  the 
initial  resistance.  A  third  and  ingenious  method  was 
described  by  Dr.  Weintraub  in  the  Philosophical  Magazine. 
for  Februaiy.  Having  described  the  Hewitt  lamp.  Pro- 
fessor Maclean  spoke  of  its  characteiistics  and  efficiency. 
He  showed  the  characteristic  curve  of  the  lamp — the  relation 
between  volts  and  amperes — by  means  of  a  diagram.  Fi'om 
this  it  appeared  that  ^rithin  the  limits  of  the  proper 
efficiency  of  the  lamp  large  variations  in  current  show  but 
small  variations  in  the  voltage  at  its  terminals.  But  when 
it  was  pushed  beyond  its  proper  limits  as  to  ainperage  the 
volts  at  its  tenninals  rose  very  rapidly.  This  was  a 
characteristic  of  almost  all  arc  lamps.  As  to  its  efficiency, 
it  was  claimed  that  at  the  best  part  of  the  cuiwe  it  g-ave  a 
candle  power  per  0'4  watt.  He  had  tested  a  particular 
lamp  in  his  own  laboratoiy  with  43  volts  and  35  amperes, 
and  the  mean  candle  power  as  ascertained  by  himself  and 
four  of  his  senior  students  in  a  horizontal  direction  from 
its  middle  was  235.  This  gave  O  &i  watt  per  candle  power. 
The  lamp  had  no  red  rays,  and  therefore  was  unsuitable 
as  a  source  of  light  where  colom-s  had  to  be  determined. 
On  the  other  hand,  it  was  not  so  fatiguing  to  the  eyes  as 
lights  which  were  rich  in  red  rays,  and  it  cast  no  sharp 
shadows  on  account  of  the  large  surface  of  illumination  it 
had.  It  was  rich  in  ultra-violet  light  or  chemical  rays, 
and  therefore  suitable  for  photographic  purposes.  Lamps 
had  been  run  for  over  2,000  hours,  but  1,500  hours  might 
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be  lal;eii  as;  an  average.  Tiie  deterioration  of  the  vacuum 
was  probably  tlie  luaiii  cause  of  the  gradual  decrease  of 
its  candle  power  and  inefficiencj'. 

C'uMPouKD  Loc'uMOTiVE-i  IN  France. — M.  Edouurd  Sauvage, 
(lie  chief  consulting  engineer  of  the  Western  Eaihvay  of 
France,  made  a  strong  case  in  favour  of  compound  loco- 
motives in  a  paper  on  "  Compound  Loco-motives  in  France," 
read  before  the  Institution  of  Mechanical  Engineers  on 
March  18th.  He  gave  comparative  results  of  the  working  of 
conipound  and  ordinary  locoinotives  on  the  same  passenger 
duty,  showing  that  the  coal  consumption  for  tlie  former 
was  only  5' 18  lb.  per  mile  per  100  tons  drawn,  as  compared 
with  7'301b.  for  ordinary  locomotives  on  one  line  and  on 
another  rt'OG  lb.,  as  against  6'03  lb.,  and  that,  further,  there 
was  a  saving  in  oil  for  lubrication.  In  a  third  case,  with 
fast  goods  sen-ice,  the  coal  consumed  was  3'G9  lb.  against 
5  70  lb.  French  railways  have  been  enabled  to  increase 
largely  the  weight  and  the  speed  of  their  trains,  for  goods 
as  well  as  for  passenger  service,  without  any  large  increase 
of  coal  consumption  per  mile  run.  M.  Sauvage,  in  his 
jiaper,  admitted  that  as  regards  the  expenses  for  repairs 
there  was  still  some  doubt,  as  a  veiy  large  proportion  of 
the  compounds  have  been  running  for  a  few  years  only  ; 
but  it  must  be  remarked  that  the  increase  of  expenses  will 
veiy  likely  be  due  to  the  boilers  working  at  a  higli  pressure, 
and  it  seems  that  the  same  pressure  would  be  necessary 
for  simple  engines  if  they  were  to  compete  with  compounds. 
To  this  must  be  added,  specially  for  passenger  service,  the 
advantages  of  greater  speed,  of  more  punctuality,  and  of 
dispensing  in  many  cases  with  pilot  engines  or  with  supple- 
mentary trains.  From  a  mere  practical  point  of  view  the 
French  administrators  feel  satisfied  with  the  great  extension 
they  gave  to  the  four-cylinder  compound  system,  from 
which  resulted  economy  as  well  as  a  large  improvement 
in  their  services. 

Slip  in  Pumps.  —  A  lecture  was  given  by  Professor 
Goodman,  on  March  I7th,  at  the  rooms  of  the  Leeds 
Association  of  Engineers,  on  "  Slip  in  Pumps."  It  was 
usual,  he  said,  to  assume  that  the  volume  of  water  pumped 
^\■as  fi-om  90  to  100'  per  cent  of  the  plunger  displacement, 
the  slip  being  attributed  to  leakage  and  the  presence  of 
air.  There  were,  however,  tests  recorded  in  which  careful 
measurement  had  shown  thati  the  volume  of  water  delivered 
exceeded  that  displaced,  and  although  engineers  had 
doubted  the  possibility  of  such  a  result,  it.  was  not  only 
easy  to  prove  it,  but  to-  estimate  the  amount  of  negative 
slip.  0^ving  to  the  continual  bursting  of  the  phosphor- 
bronze  feed  pumps  some  years  ago  on  the  locomotives  of 
an  English  railway  company  at  a  pressure  many  tunes 
exceeding  the  boiler  pressure,  and  other  similar  cases, 
not  infrequent  at  high  speeds,  the  lecturer  has  instituted 
a  series  of  tests  with  an  experimental  pump  designed  for 
the  purpose  ajid  presented  to  the  Yorkshire  College  by 
Messrs.  E.  Green  and  Son.  He  had  found  the  pump 
deliver,  under  certain  conditions,  up  to  60'  per  cent  more 
water  than  was  displaced  by  the  plunger,  and  gave  the 
summarised  results  of  his  experiments,  which  had  extended 
over  a  period  of  four  years.  In  the  course  of  the  discussion, 
Mr.  Alfred  Towler  said  that  the  amount  of  slip  depended 
largely  on  the  type  of  valve  employed  and  the  head  of 
water  against  the  pump,  and  for  this  and  other  reasons 
it  was  to  be  regretted  that  the  experiments  had  been  on 
such  a  small  scale.  Eesults  so  obtained  were  not  always 
borne  out  by  tests  on  actual  installations.  Professor 
Goodman  replied  by  reiterating  what  he  had  already 
publicly  expressed,  that  he,  with  many  others  in  a  similar 
position  in  England,  often  deplored  the  fact  that  a  vast 
amount  of  labour  and  research  was  expended  in  colleges  in 
carrying  out  engineering  experiments  on  apparatus  far  too 
small  to  give  really  valuable  data,  and  suggested  that 
engineers  might,  greatly  to  their  own  advantage  and  to 


that  of  students,  lend  plant  to  colleges  for  testmg 
purposes,  the  results  of  the  tests  being  given  in,  return 
for  the  loan.  He  was  fully  aware  tliat  the  results  obtained 
on  this  small  pump  might  not  occur  in  so  marked  a  manner 
in  larger  pumps,  but  trusted  that  they  might  be  suggestive 
and  of  sufficient  interest  to  lead  other  engineers  to  cany 
on  similar  experiments  on  a  larger  scale.  The  Pi'esident 
of  the  Association  (Mr.  G.  R.  Goldsack)  occupied  the  chair. 


Tapping  a  Water  Main  Under  Prbsslre. — At  Snares- 
brook,  on  March  20th,  a  24  in.  water  main,  belonging  to 
the  East  London  Water  Company,  was  tapped  and  a  12  in. 
branch  attached  to  it,  without  any  interruption  of  the 
supply  to  the  district  served  by  it,  although  at  the  time 
it  was  fully  charged  with  water  at  a  jjressure  of  about 
54  lb.  to  the  square  inch.  The  operation  was  perfonned 
by  means  of  the  Smith  tapping  machine,  an  American 
invention,  which  in  this  countiy  is  in  the  hands  of  Messrs. 
Clark  W.  HaiTison  and  Company,  of  72,  Fenchurch  Street. 
In  the  first  place,  a  cast-iron  sleeve  or  collar  carrying  a 
sluice  valve  to  control  the  new  Ijranch  was  clamped  around 
the  main  and  the  joint  securely  caulked.  Then  to  the  side 
of  the  valve  away  from  the  main  an  extension  piece  was 
bolted,  in  the  place  that  will  be  occupied  by  the  fu'st  ring 
of  the  new  branch.  Through  this  extension  there  passed 
a  horizontal  shaft,  which  at  the  end  next  the  main  was 
provided  with  a  drill  and  a  12  in.  circular  cutter,  while 
its  other  extremity  projected  out  tlirough  a  water-tight 
stuffing  box,  so  tliat  it  could  be  turned  by  a  couple  of  men 
with  a  pair  of  ratchet  wrenches.  When  the  machine  was 
started  the  drill  first  made  a  small  hole  in  the  main,  then 
the  cutter,  which  was  set  on  the  shaft  a  little  behind  the 
drill  point,  was  brought  up  by  the  feed  screw  and  a  circular 
disc  of  the  required  diameter  cut  out  of  the  main.  To 
provide  for  the  withdrawal  of  this  disc,  a  screw  thread  was 
formed  on  the  drill  about  |  in.  from  its  tip,  and  this  in 
turn  cut  a  thread  in  the  metal  of  the  disc  and  engaged  with 
it  as  it  passed  through.  Hence,  when  the  cutting  was 
finished  and  tlie  shaft  withdrawn,  it  brought  with  it  the 
piece  cut  out  of  the  main.  The  cutter  and  the  disc  having 
been  drawn  clear  of  the  valve,  the  latter  was  closed,  and 
the  extension  piece  being  removed,  all  that  remained  to 
bd  done  was  to  join  up  the  rings  of  pipe  comieoting 
the  valve  with  the  new  branch.  The  metal  of  the  main 
was  found  to  be  |  in.  in  thickness,  and  the  time  that 
elapsed  between  the  starting  of  the  drill  and  the  removal 
of  the  machine  was  abo'Ut  two  hours.  During  the  operation 
no  water  escaped,  with  the  exception  of  an  insignificant 
quantity  which  passed  into  the  interior  of  the  extension 
piece.  The  method  is  applicable  to  mains  up  to  3  ft.  in 
diameter. — Times. 


NOTICES    OF    MEETINGS,  &C. 


Manchesteb  Assouiation  of  En(;ineei!s.— Aii.-il  9tli,  paper  by  Mi'. 
J.  A.  Sauei-,  "Inland  Navigation,"  with  special  reference  to  the 
mechanical  arrangements  for  overcoming  considerable  change  of  level. 

North  of  Enc:land  Institute  of  Mining  and  Mechanic \l 
Engineers. — Nevpcastle-on-Tyne,  April  9th,  ordinary  general  meeting. 

Birmingham  Association  of  Mechanical  Enuineeiw — April  2nd, 
paper  by  Mr.  A.  Cooke,  on  "Gas  Measurement."  April  9th,  visit  in 
afternoon  to  the  Oldbury  Gas  Works. 

Junior  Institution  of  Engiseeus. — April  8th,  at  Westminster 
Palace  Hotel,  paper  by  Mr.  Kenneth  Gray,  "The  Heating  and 
Ventilation  of  Factories." 


Mr.  a.  G.  Thornton,  mathematical  instrument  maker. 
Paragon  Works,  King  Street  West,  Manchester,  is  keeping 
to'  the'  front  with  novelties.  A  perfect  rubber,  "  Etna, 
is  now  introduced,  which  combines  all  the  qualifications  requisite 
for  its  purpose,  being  quite  free  from  powdered  glass,  sand,  or 
grit.  Mr.  Thornton  has  also  just  brought  out  some  special 
lines  in  tracing  cloths  and  papers. 
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MODERN    IRONFOUNDRY  PRACTICE.* 

By  Geo.  R.  Bale,  Assoc.M.Inst.C.E. 

Mathewson's  patent  sand-blast  tumbling  barrels  are  now 
largely  employed  for  cleaning  small  castings,  and  do  the 
■work  more  effectualh'  and  expeditiously  tban  the  ordiiiai-y 
tumbling  barrels,  while,  owing  to  the  slow  rate  of  revolution 
(four  per  minute),  and  the  shortness  of  the  operation  (10  to 
20  minutes),  the  sharp  outlines  of  the  castings  are  i>erl'ectly 
preserved.  Fig.  273  shows  one  of  these  sand-blast  tumbling 
barrels,  with  automatic  sand  elevator  and  sand  and  dust 
separator.  The  rotating  barrel  is  supported  at  its  circum- 
ference on  rollers,  and  the  blast,  at  about  151b.  per  square 
inch  pressure,  is  directed  through  one  or  both  ends  of  the 
barrel  against  the  castings  placed  therein.  The  slow  I'otary 
movement  causes  the  castings  to  tumble  over  one  another, 
thus  continually  bringing  new  faces  under  the  action  of  the 
blast.  The  sand  and  dust  escape  through  perforations  iu 
the  barrel  into  the  barrel  box — the  sliding  door  of  which  is 


Fig.  273. 


closed  when  working — and  is  drawn  by  the  current  of  air 
through  the  pipe  into  the  sand-blast  apparatus,  the  upper 
part  of  wiiich  is  arranged  as  a  separator,  allowing  the  com- 
paratively heavy  sand  to  fall  into  the  hopper  ready  for 
re-use,  while  the  useless  fine  sand  and  dust  are  carried 
away.  A  30  in.  diameter  barrel,  3  fr.  long,  is  capable  of 
thoroughly  cleaning  about  half  a  ton  of  castings  per  hour, 
with  au  expenditure  of  7,800  cubic  feet  of  free  air.  Tlie 
brake  horse  power  required  to  drive  the  compressor  and 
exhauster  at  this  rate  of  working  is  about  7.  For  deal- 
ing with  about  1|  tons  of  castings  per  hour,  the  barrel  is 
made  40  in.  diameter  and  4  ft.  long.  The  brake  horse 
power  required  is  about  26,  and  the  quantity  of  free  air 
used  about  500  cubic  feet  ])er  minute. 

An  inl cresting  development  of  Mathewson's  original  patent 
ij  the  continuous  sand-blast  tumbling  barrel,  illustrated  at 
iig.  274.  In  tlii8  apparatus  the  barrel  is  arranged  for 
continuous  working,  so  that  no  time  is  lost  in  filling  and 
emptying.  The  castings  to  be  cleaned  are  fed  into  the 
liopper  H,  and  travel  slowly  through  the  barrel.  During 
tlieir  passage  they  are  exposed  to  four  or  more  sand-blast 
jots  set  at  equal  distances  apart  in  the  length  of  the  barrel. 

*  For  prevloui  article  see  page  323. 


After  travelling  through  the  barrel,  the  castings  fall  on  to  a 
slanting  grate,  which  is  partially  enclosed  in  the  exhaust 
chamber  E,  and  slide  into  the  lower  hopper  L,  In  the 
exhaust  chamber  E  the  sand,  dust,  and  scale  are  auto- 


Fio.  274. 

matically  separated  from  the  castings,  and  returned  through 
the  pipe  P  P  into  the  sand-blast  or  mixing  apparatus  ready 
for  re-use.  The  elevation  of  the  sand  and  dust  is  effected 
by  a  current  of  air  created  by  an  ordinary  exhaust  fan  in 
communication  with  the  pipe  T.  A  cyclone  settling  chamber 
is  placed  between  the  sand-blast  apparatus  and  tiie  exhaust 
fan.  By  maintaining  a  partial  vacuum  iu  the  exhaust 
chamber  all  leakage  through  tlie  clearance  spaces  are  inward, 
thus  entirely  preventing  tlie  escape  of  dust.  A  plant  of  this 
type  recently  erected  by  the  Tilghman's  Patent  Sand-Blast 
Company,  to  deal  with  about  four  tons  of  small  castings  per 
hour,  has  a  barrel  30  in.  diameter  and  10  ft.  long,  and 
absorbs  about  28  brake  horse  power.  The  exhauster  has  a 
capacity  of  3,500  cubic  feet  per  minute  at  —  4  in.  water 
gauge.  A  second  plant  of  the  same  type,  with  a  barrel 
24  in.  diameter  by  8  ft.  long,  absorbs  approximately  15  brake 
horse  power  when  dealing  with  about  two  tons  of  castings 
per  hour.  The  cost  of  this  latter  plant,  complete  with  belt- 
driven  air  compressor  and  exhauster,  was  =£274,  wiiile  that 
of  the  larger  plant  previously  described  was  about  £390. 

For  castings  which  on  account  of  siz9  or  shape  cannot  be 
satisfactorily  cleaned  in  the  sand-blast  barrel  or  rotary  table 
machine,  the  apparatus  is  arranged  as  shown  at  fig.  275,  the 
flexible  blast  pipe  being  held  in  the  hand  of  the  operator 
and  directed  against  the  surface  to  be  cleaned.  In  fixing 
this  apparatus  it  is  necessary  to  provide  a  room  for  the 


Pig.  275. 


s  uid-blasting  operation  with  means  of  ventilation  such  as 
will  replace  the  contained  air  at  least  once  a  minute.  The 
room  is  generally  constructed  of  sheet  iron  or  steel  with 
angle  and  tee  iron  frame.  Tiie  floor  is  a  cast-iron  grating, 
and  beneath  it  are  arranged  sheet-iron  hoppers.    The  roof 
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is  usually  glas?,  and  is  provided  wil.h  ventilators.  The  air 
enters  the  sand-blast  room  through  these  ventilators,  and 
passes  out  through  the  floor  gratings,  carrying  the  dust 
with  it.  The  sand  after  use  falls  through  the  floor  gratings 
into  the  hoppers  below,  and  together  with  the  dust  is 
drawn  by  the  current  of  air  put  in  motion  by  the  ex- 
hauster into  a  pipe  which  leads  into  the  sand-blast 
apparatus,  and  is  there  separated  as  already  described. 


Fio.  276. 


For  very  large  castings,  the  sand-blast  apparatus  is  used 
in  the  yard,  or  any  place  where  the  rebounding  sand  is  not 
objectionable.  In  such  cases  ordinary  sand  is  used,  as  under 
these  conditions  it  cannot  be  recovered.  When  the  operation 
is  carried  on  in  a  sand-blast  room,  a  mixture  of  chilled  iron 
shot  and  sand  is  now  generally  employed  as  the  abrasive 
material.  Its  advantage  over  oi'dinary  sand  is  that  it  does 
not  break  up  by  impact  against  the  surface  of  the  castings, 
the  result  being  a  great  diminution  of  dust,  an  increased 
amount  of  work  done  in  a  given  time,  and  weight  for  weight 
it  lasts  from  10  to  20  times  as  long.     The  price]  of  this 


obtained  with  a  blast  pressure  of  about  15  lb.  per  square 
inch  : — 


Square  feet  of  surface 
of  castings  cleaned 
per  minute. 

Cubic  feet  of  free  air 
used  per  minute. 

Brake  horae  power 
absorbed. 

1-50 

15 

0-95 

3  0 

34 

2-00 

6-0 

70 

3-75 

12-0 

130 

7-0 

24  0 

280 

115 

Experiments  have  proved  that  a  large  volume  of  air  at  low 
pressure  (101b.  to  201b.  per  square  inch)  is  far  more 
economical  than  a  small  volume  at  high  pressure,  so  that 
about  15  lb.  has  become  the  standard  pressure  for  sand- 
blasting operations  generally. 

The  arrangement  of  a  modern  sand-blast  plant  for  clean- 
ing castings,  recently  erected  by  Tilghman's  Sand  Blast 
Company,  is  shown  at  fig.  277.  This  same  company  has 
installed  an  important  plant  at  the  works  of  Messi  s.  Vickers, 
Sons,  and  Maxim  Limited,  Barrow-in-Furness.  The  sand- 
blasting i"oom  here  is  8  ft.  3  in.  high,  and  covers  an  area 
1 8  ft.  by  12  ft.  Rails  are  laid  on  the  floor,  so  that  the  work 
can  be  run  in  on  trucks.  The  floor  is  divided  up  into  nine 
sections,  with  a  hopper  under  each.  Branch  pipes  fi-om 
these  lead  into  a  12  in.  main  exhaust  in  connection  with  the 
separator  chamber  of  the  sand-blast  apparatu-'.  The  air  is 
supplied  by  a  compressor  having  a  cylinder  14^  in.  diameter 
by  12  in.  stroke,  making  130  revolutions  per  minute  and 
compressing  280  cubic  feet  of  free  air  per  minute  to  a 
pressure  of  15  lb.  per  square  inch.  The  compressor  is 
driven  by  a  "Vickers"  electric  motor  through  spur  gearing, 
the  motor  running  at  a  speed  of  600  revolutions  per 
minute.  The  compressed  air  is  discharged  through  a  I  in. 
pipe  to  a  receiver  of  30  cubic  feet  capacity,  which  neutralises 
the  pulsations  of  the  air  compressor  and  maintains  an  even 


material  is  about  £7  lOs.  per  ton,  as  compared  with  ordinary  i 
sand  at  about  7s.  per  ton  at  the  pits.  When  at  work,  the 
sand-blast  operators  wear  leather  helmets,  as  at  fig.  276, 
covered  with  sheet  rubber  in  front,  to  protect  their  heads 
from  the  rebounding  sand.  Pure  air  (about  1  cubic  foot 
per  minute)  is  forced  into  the  top  of  the  helmet  for  breathing 
and  ventilation.  Fine  wire  gauze,  celluloid  film,  or  other 
transparent  material,  is  attached  to  the  helmet  in  front  of 
the  eyes.  The  vitiated  air  passes  out  through  the  loose  ' 
portion  of  the  hat.  Fi'om  the  results  of  actual  work  on 
a  large  variety  of  casstings  the  following  data  have  been  ; 


pressure.  From  this  receiver  the  air  is  led  through  a  i  in 
pipe  to  the  sand-blast  apparatus,  the  two  jets  from  which 
are  capable  of  cleaning  24  square  feet  of  surface  of  castings 
per  minute.  The  exhaust  fan  is  belt-driven  from  a  10  H.P. 
"Vickers"  electric  motor,  and  runs  at  1,300  revolutions  per 
minute  ;  its  suction  pipe  from  the  sand-blast  apparatus  is 
16|in.  inside  diameter.  The  total  floor  area  coverel  by  the 
complete  plant,  including  the  sand-blasting  room  and  com- 
pressor room,  is  26  ft.  6  in.  by  21  ft.  6  in.  Tlie  compressor 
and  air  receiver  are  fixed  as  near  together  as  possible  in  a 
room  separate  from  the  rest  of  the  plant,  so  that  they  may 
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be  free  from  dust.  It  is  not  at  all  necessary  that  the  sand- 
bUist  apparatus  should  be  erected  near  to  the  air  compressor, 
as  the  loss  iu  transmitting  compressed  air  any  reasonable 
distance,  say  200  yards  or  so,  need  not  be  great  provided 
the  pipes  are  of  suitable  size  and  well  arranged,  while  it  is  of 
considerable  importance  that  the  compressor  should  work  in 
an  atmosphere  free  from  dust.  Tlie  leading  particulars  of 
two  other  sand-blast  plants  installed  in  iron  foundries  for 
cleaning  the  castings  are  given  below : — 


Sand-blast  room  : — 

A 

B 

Height  

8ft.  Sin. 

Sft.  Sill. 

lift.  6iu. 

19  ft. 

Width  ..  .   

8  ft.  6  in. 

15  ft. 

one 

two 

Square  feet  of  castings  cleaned  per  minute  .... 

12 

4S 

Capacity  of  air  compressor  iu  cubic  feet  of  free 
air  compressed  to  a  pressure  of  ![■  lb.  per 

13U 

500 

10  in. 

IS  in. 

10  in. 

14  in. 

160 

130 

r-V  ■ 

2i  iu. 

4i  in. 

Capacity  of  exhauster  in  cubic  feet  per  minute 

1,600 

5,000 

Brake  horse  power  required  to  drive  air  com- 

8 

30 

12J  in. 

IS^in. 

Plant  B  is  provided  with  an  auxiliary  separator  placed 
between  the  sand-blast  apparatus  and  the  exhauster,  to  pre- 
vent the  possibility  of  any  shot  or  sand  passing  through 
the  latter.  There  is  also  a  simple  arrangement  for  washing 
air,  converting  the  dust  into  mud,  in  which  state  it  is  easily 
collected,  whereas  iu  an  ordinary  way  it  is  allowed  to  escape 
into  the  atmosphere.  The  anangement  referred  to  consists 
of  a  small  centrifugal  pump,  rose  jet,  and  settling  tank, 
which  is  placed  outside  the  building.  Water  is  projected 
through  the  rose  jet  against  the  rapidly  moving  blades  of 
the  exhaust  fan  running  at  about  1,2Q0  revolutions  per 
minute,  and  being  split  up  into  a  mist  catches  all  the  dust. 
The  water  and  dust  iu  the  state  of  mud  are  carried  through 
the  pipe  falling  into  the  tank,  the  mud  settling  at  the 
bottom  and  the  water  returning  through  a  small  pipe  fixed 
near  the  water  level  to  the  pump. 

(To  he  continued.) 


More  than  150  private  and  municipal  electrical  stations 
have  commenced  operations  in  the  United  States  during  each 
year  since  3888,  and  in  each  of  nine  years  since  that  date  more 
than  200  have  been  installed,  the  greatest  number,  277,  being 
reported  for  the  year  1898.  As  subsequently  explained,  the  term 
"  station  "  may  include  two  or  more  electric  plants,  and  as  the 
date  of  installation  of  the  station  only  is  given,  the  figures 
do  not  indicate  the  total  number  of  separate  plants  installed, 
several  having  come  subsequently  under  one  management. 
Each  state  and  territory  contains  a  number  of  central  electric 
stations  operated  under  private  ownership,  and  all,  with  the 
exception  of  three  territories,  and  the  District  of  Columbia, 
Nevada,  and  Wyoming,  report  one  or  more  municipal  stations. 
Illinois  contains  the  greatest  number  of  stations  operated  under 
private  ownership  and  Ohio  the  greatest  number  under  municipal 
control.  The  greatest  proportion  of  central  electric  stations  is 
found  in  the  North  Central  States.  In  1890  these  States  con- 
tained 431  per  cent  of  all  the  electric  stations  in  the  United 
States,  and  in  1902  the  proportion  had  increased  to  47' 1  per 
cent.  The  greatest  percentage  of  increase  in  the  number  of 
stations  is  shown  for  the  South  Central  States,  where  79  stations 
had  been  installed  up  to  1890.  The  number  increased  to  401 
in  1902,  or  411-4  per  cent. 
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NOTES   ON   CORLISS   GEARS.— II. 
By  H.  R.  H. 


Trip  Gear. 

The  reason  for  the  eccentric  in  the  single  wrist-plate  gear 
being  set  with  positive  angular  advance  is  that  the  one 
eccentric  operates  both  steam  and  exhaust  valves  and  must 
be  set  in  a  position  suitable  not  oidy  for  the  steam,  but 
also  for  the  exhaust — i.e.,  past  its  mid-position,  as  for  a 
simple  slide  valve. 

Methods  of  determining  the  exact  position  of  eccentiics, 
etc.,  for  Corliss  gears  will  be  found  in  most  pocket-books 
on  the  steam  engine. 

While  the  single  wrist-plate  gear  (valve  and  eccentric  set 
with  positive  lap  and  angular  advance)  can  be  used  without 
trip  or  releasing  gear,  the  double  wrist-plat©  gear  (valve  and 
eccentric  set  with  negative  lap  and  angular  advance),  on 
the  contrary,  cannot  be  so  used.  This  is  made  apparent 
by  the  diagram  of  the  double  wrist^plate  gear  given  in 
the  previous  article,  in  which  neither  valve  is  shown 
disengaged — i.e.,  both  valves  are,  at  the  same  time,  open 
to  steam.  This  never  occurs,  however,  in  actual  fact, 
because  this  gear  is  always  fitted  with  some  form  or  other 
of  trip  or  releasing  gear,  so  that  one  valve — viz.,  the  one 
that  would  be  moving  in  the  closing  direction — has  already 
become  released  and  closed,  the  "  motion  "  following  it  up 
and  re-engaging  before  the  commencement  of  the  next 
stroke.  In  this  kind  of  valve  gear  the  "  motion "  only 
operates  to  open  the  valves,  the  release  taking  place  while 
the  valve  is  still  moving  in  the  opening  direction  and  before 
it  has  commenced  to  return.  Another  class  of  trip  gear 
by  means  of  which  the  valve  may  be  released  after  it  has 
commenced  to  return  it  is  proposed  to  describe  in  the 
next  article. 

The  usual  trip  or  releasing  gear,  although  it  varies  con- 
siderably in  detail,  consists  always  (or  is  equivalent  to)  an 
arrangement  of  spring  latch  or  catch  connecting  the  valve 
with  the  "  motion,"  the  parts  carrying  the  catch  being 
hinged  in  such  a  way  that  it  is  lifted  or  withdrawn  by  the 
"  motion "  itself  in  the  act  of  pushing  or  pulling  open  the 
valve.  The  valve,  when  the  catch  is  withdrawn,  is  released 
or  "  tripped  "  and  immediately  closes,  it  having  been  opened 
against  a  resistance  of  spring,  weight,  or  vacuum. 

By  shifting  the  point  from  which  the  parts  carrying  the 
latch  are  hinged,  either  by  hand  or  by  the  governor,  an 
eai-lier  or  later  cut-off  is  obtained.  Thus  the  gear  is 
unlatched  by  the  "  motion  "  in  the  act  of  opening  the  valve, 
and  latches  itself  again  just  before  the  commencement  of 
each  stroke. 

The  chief  point  to  be  remembered  is  that  the  catches 
cannot  be  made  rigid,  but  that  one  of  them  must  be  free 
to  move  back  against  a  spring  or  its  own  weight,  in  order 
that  the  other  may  pass  it  when  it  returns  for  re-engagement. 

Also  the  trip  catches  should  be  arranged  to  act  at  the 
greatest  possible  leverage  over  the  valve,  so  that  the 
pressure  on  the  trip  edges  will  be  as  light  as  possible. 
This  applies  to  trip  gears  generally. 

The  object  in  using  double  wrist^plate  gear,  with  the 
steam  eccentric  set  with  negative  angular  advance,  will 
now  be  more  clearly  seen.  With  this  class  of  trip  gear  the 
disengagement  must  take  place  before  the  "  motion  "  com- 
mences to  return.  But  the  single  wrist-plate  gear,  owing 
to  the  eccentric  being  set  with  positive  angular  advance 
(it  having  to  serve  also  for  the  exhaust),  commences  to 
return  rather  early  in  the  stroke^ — before  half-stroke,  in 
fact — therefore  the  cut-off  with  this  gear  can  never  be 
later  than  something  less  than  half-stroke. 

All  the  early  Corliss  gears  had  single  wrist-plates  and 
this  class  of  trip  gear,  and  therefore  the  cut-off  was  never 
later  than  about  '4  of  the  stroke.  This  imperfection  of  the 
early  Corliss  gear  prevented  the  engines  being  worked  at 
an  uneconomical  load,  and  so  gave  rise  to  the  erroneous 
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impression  that  theii"  economy  was  due  to  the  gear. 
Looked  at  in  this  way,  it  would  seem  that  the  worse  the 
gear  the  better  tlie  engine. 


THE   CYCLONE   AIR  PROPELLER. 


The  cyclone  air  propeller  has  attained  prominence  owing  to 
its  simplicity  and  reliability,  and  is  now  very  widely  used. 
The  makers,  Messrs.  Matthews  and  Yates  Limited,  Swiuton, 
near  Manchester,  have  found  by  experiment  that  the  curved 
blade  gives  a  greater  efficiency  than  a  flat  one,  and  in  this 
type  of  fan  the  curvature  is  emphasised.  The  edge  of  the 
blade  which  first  comes  into  contact  with  the  air  is  almost 
fiat,  and  as  the  air  travels  across  the  blade  it  meets  a 
gradually  increasing  angle.  The  shape  of  blade  can  be 
clearly  noted  in  the  illustration. 

In  an  open-type  fan  of  this  description  the  air  does  not 
travel  straight  through  the  fan  in  a  line  parallel  to  the  axis, 
but,  due  to  centi-ifugal  force,  the  particles  of  air  move 
outwards  from  the  centre  as  they  pass  through  the  fan. 
Thus  the  pai'ticles  of  air  are  crowding  more  on  the  outer 
diameter  of  the  blade  on  the  outlet  side  of  the  fan  than  on 
the  inlet  side.    This  explains  why  a  curved  blade  is  more 
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efficient  than  a  flat  one  :  the  velocity  of  the  air  has  to  be 
increased  in  this  region  to  make  up  for  the  extra  air  passing. 
The  propeller  of  this  fan  is  placed  some  little  distance  in 
front  of  the  fan  ring ;  the  makers  maintain  that  by  so  doing 
the  output  is  increased  by  at  least  10  per  cent.  This  seems 
strange  at  first  sight,  but  it  is  undoubtedly  true ;  the 
explanation  is  as  follows  : — 

The  rush  of  air  through  the  fan  exerts  a  certain  dragging 
or  inductive  iufluence  upon  the  surrounding  air,  and  by 
moving  the  fan  forward  from  its  ring  it  gives  a  larger  area 
for  this  surrounding  air  to  enter,  some  air  entering  on  the 
tip  of  the  blade. 

The  cast-iron  centre  boss  of  this  fan  is  exceptionally  large. 
This  is  made  so  with  the  object  of  stopping  any  back 
currents  through  the  fan,  which  have  been  found  to  occur 
when  the  boss  is  small. 

It  will  be  noted  by  the  illustration  that  the  outer  rim  is 
dispensed  with  entirely,  and  in  its  place  thin  stay  rods  are 
carried  back  to  a  stay  collar  on  the  shaft  In  tlie  larger 
cyclone  fans,  such  as  the  10  ft.  ones  in  use  at  the  Manchester 
generating  station,  the  same  construction  is  carried  out; 
but  six  blades  are  used,  and  each  blade  has  two  stay  rods. 

This  type  of  fan  has  been  used  extensively  for  cooling 
tower  work,  where  a  fairly  high  speed  is  requisite.  It  is 
then  imperative  that  the  weight  of  material  on  the  outer 
edge  of  the  fan  should  be  kept  as  small  as  possible. 


THE   ELECTRIFICATION   OF  THE  L.  &  Y. 
RAILWAY. 

The  new  system  uf  electric  traction  on  the  Lancashire  and 
Yorkshire  Railway  between  Liverpool  and  Suuthport  was  formally 
inaugurated  on  March'  22nd,  when,  on  the  invitation  of  the 
directors  of  the  Lancashire  and  Yorkshire,  a  large  company 
enjoyed  a  run  from  Liverpool  to  Southport  and  back  in  one 
of  the  electric  trains.  The  work  of  electrification  has  occupied 
about  18  months,  the  length  of  track  dealt  with  being  23 
miles,  and  the  whole  of  it  has  been  carried  out  by  Messrs.  Dick, 
Kerr,  and  Company  Limited,  of  London  and  Preston.  The 
trains  generally  are  to  consist  of  two  first  and  two  third  class 
cars,  the  latter  being  equipped  with  four  motors  of  150  H.P. 
each,  making  a  total  of  1,200  H.P.  per  train.  To  operate 
these  motors  the  current  is  obtained  from  a  live  rail  alongside 
the  running  tracks,  which  is  fed  with  direct  current  at  about 
600  volts  from  four  sub-stations,  three  of  which  are  situated 
at  Birkdale,  Seaforth,  and  Sandhills  respectively,  and  another 
in  the  main  power  house,  which  has  been  built  at  Pormby. 
This  power  station  at  Formby  is  a  large  building,  290  ft.  If^ng 
by  130  ft.  wide,  and  having  two  spans.  One  of  these  spaas 
contains  16  Lancashire  boilers,  8  ft.  6  in.  in  diameter  by  32  ft. 
long,  for  a  working  pressure  of  1601b.  per  square  inch;  and 
the  other  and  larger  span  contains  four  horizontal  cross- 
oompound-oondeusing  engines  of  1,500  K.W.  capacity,  also 
one  subsidiary  vertical  conqjuuud-condensing  engine  of  170 
K.W.  capacity,  capable  of  taking  large  overload  for  snort 
periods.  The  generators  in  connection  with  these  engines  are 
of  the  three-phase  type,  with  a  periodicity  of  25,  and  a  voltage 
of  7,500.  Three-core  paper  insulated  metallic  sheathed  cables 
convey  the  high  tension  current  to  the  sub-stations,  and  these 
cables  are  laid  on  what  is  known  as  "  the  solid  system "  at  a 
suitable  depth  along  the  company's  permanent  way.  The 
sub-station  equipments  consist  of  static  transformers,  which 
transform  the  three-phase  alternating  current  of  7,300  volta 
to  low  tension  alternating  current,  from  which  it  is  converted 
in  rotaty  converters  to  direct  current  at  600  volts.  The  perma- 
nent way  equipment  consists  of  a  live  rail,  which  is  commonly 
termed  the  third  rail,  and  which  is  supported  at  intervals  of 
10  ft.  on  insulators,  the  centre  of  the  rail  being  3  ft.  11^  in. 
from  the  centre  line  of  the  track,  and  the  top  of  the  rail  3  in. 
above  the  surface  of  the  track  rails.  These  are  the  dimensions 
which  were  agreed  upon  by  all  the  railway  companies  at  the 
Clearing  House  Conference.  Tliis  third  rail  is  of  special  steel 
and  of  ample  section  in  order  to  convey  the  full  amount  of 
current  required  to  the  trains  when  between  two  sub-.stations 
i  without  causing  any  appreciable  loss  in  voltage.  At  the 
level  crossings  the  live  rail  is  interrupted  by  a  gap,  which  is 
bridged  by  a  cable  underground.  The  cars  which  iiavo  been 
built  for  the  new  electric  service  are  60  ft.  long  by  10  ft.  wide, 
and  are  therefore  the  widest  carriages  in  use  in  this  country. 
They  are  of  elegant  design,  and,  so  far  as  the  comfort  of  the 
passengers  is  concerned,  a  great  improvement  on  the  old  style 
of  carriage.  An  ordinary  train  of  four  cars  will  carry  270 
passengers,  each  third-class  car  seating  69,  and  the  lii.st-class 
66  people.  The  whole  of  the  rolling  stock  necessitated  by  the 
new  conditions  of  electrical  traction  lias  been  constructed  at 
the  Horwich  and  Nevi^on  Heath  works  of  the  company.  With 
the  inauguration  of  the  electric  service  there  will  be  a  vast 
improvement  in  the  travelling  facilities  between  Liverpool 
and  Southport.  Under  the  old  conditions  there  are  36  trains 
per  day  in  each  direction  between  Liverpool  and  Southport,  a 
somewhat  similar  number  running  also  between  the  Exchange 
terminus  and  Hall  Road,  a  station  about  midway  between 
Southport  and  the  city.  With  the  electric  service  the  number 
of  trains  between  Liverpool  and  Southport  will  be  increased 
to  65  in  each  direction,  and  between  Liverpool  and  Hall  Road 
to  54.  In  addition  to  a  groat  increase  in  ordinary  stopping 
trains  there  will  be  an  expere.ss  in  each  direction  hourly, 
the  distance  of  18^  miles  being  covered  in  25  minutes,  the 
same  time  as  is  now  occupied  by  the  steam  expresses. 

The  trial  trip  was  a  conspicuous  sxiccess  throughout.  The 
train  ran  from  Liverpool  to  Southport  in  prescribed  time  to 
a  minute,  and  all  the  company  were  impressed  with  the  marked 
smoothness  and  ease  of  motion.  The  return  journey  was 
equally  satisfactory. 


The  catalogue  just  issued  by  Messrs.  Fleming,  Birkby,  and 
Goodall  Limited,  West  Grove  Mill,  Halifax,  should  be  secured 
by  all  those  using  leather  belting  and  cotton  ropes  and  engineers' 
accessories.  The  firm  arc  manufacturers  of  leather  goods  from 
the  skins,  and  not  merely  dealers;  they  consequently  have  full 
control  of  the  class  of  material  used.  The  list  is  divided  into 
four  sections  for  easy  reference,  it  is  profusely  illustrated, 
and  all  prices  marked. 
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SOME  RECENT  DEVELOPMENTS  IN  POWER 
HAMMERS/ 

By  Mr.  H.  F.  Masset,  B.Sc,  M.I.Mech.E. 
(Continued  from  payc  S^i.) 


Improved  Hammer  (Patent). 

'j'HE  improved  spring-  luininier,  which  it  is  one  of  tlie  objects 
f  llie  pr  esent  paper  to  bring  under  notice,  was  designed  up  jn 
such  lines  as  to  combine  the  merits  of  the  two  earlier  types 
which  have  been  ]\\st  described.  The  hammer  is  built  in  two 
styles,  as  shown  in  tigs.  5  and  6. 

Tliat  sliown  in  lig.  5  is  used  for  ge  leral  light  drawing  work. 


guided  in  a  slipper  slide,  and  is  moved  up  and  down  by  means 
of  a  connecting  i-od.  The  lower  ends  of  the  springs  engage 
with  the  free  ends  of  links,  which  are  attached  at  tlicir  other 
ends  to  the  tup. 

The  links  are  arranged  to  cross  one  another,  so  as  to  give  a 
long  length  of  liuk  even  in  the  small  compass  of  the  tup. 

It  will  be  noticed  that  these  links  are  of  a  very  simple  anJ 
strong  form,  having  no  adjustments  of  any  kind  in  conuecticm 
with  them.  They  are  thus  found  to  be  very  satisfactory  as  far 
ns  durability  is  concerned. 

The  tension  in  the  s^Drings  is  adjusted  by  means  of  a  screw  in 
the  middle.  This  presses  from  one  spring  to  the  other,  and 
has  no  conn3cti()n  witli  any  other  part. 

The  form  of  friction  clutch  used  in  this  hammer  is  the  simple 
cone  clutcli. 

The  inner  half  of  tliis  is  covered  with  leather,  and  this  is 


Fig.  6. 


file  forging,  cutlery  forging,  swaging  and  drawing  of  all  kinds, 
and  many  other  purposes  where  a  comparatively  ligiit  quick- 
running  hammer  is  required. 

The  hammer  shown  in  fig.  6  is  of  the  arch  or  double  standard 
form,  and  is  specially  designed  for  shovel  plating  and  other 
similar  work. 

This  design  is  tlie  more  recent,  and  embodies  some  inipi"ovc- 
ments  not  yet  included  in  the  other  form,  and  therefore  this 
latter  hammer  will  be  taken  fnr  detailed  description. 

It  will  bp  seen  that  the  whole  frame  is  in  one  casting,  and 
carries  the  shaft  at  the  top,  on  which  the  friction  clutch  is 
mounted.    Attention  will  be  mainly  called  to  two  points:  — 

(1)  The  arrangement  of  the  springs,  links,  etc.;  (2)  thc- 
arrangcment  of  the  friction  clutch. 

It  will  be  seen  from  figs.  7,  8,  and  9  that  the  springs  are 
held  at  their  top  ends  in  a  spring  box  or  cross  head,  which  is 
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pressed  against  the  i^lain  cast-iron  surface  of  the  outer  portion 
which  is  formed  in  the  flywheel. 

The  mechanism  for  moving  the  clutch  is  of  special  design 
and  calls  for  remark. 

The  thrust  ring  A  is  formed  in  two  halves,  which  are  bolted 
together,  so  as  to  embrace  a  projecting  ring  on  the  flywheel. 

Thus  the  flywheel  is  free  to  turn  without  affecting  the  ring 
A,  bait  they  must  move  together  as  far  as  endway  movement 
is  concerned. 

This  thrust  ring  has  a  projecting  portion  which  is  attached  to 
the  regulating  lever  by  means  of  a  connecting  rod,  so  that  its 
angular  position  on  the  flywheel  is  altered  when  the  hand 
lever  is  moved. 

Two  ball-headed  struts,  B  and  C,  are  each  attached  at  one 
end  to  the  framing  of  the  hammer,  and  at  the  other  ends  to  the 
tlirust-ring  A  in  such  a  manner  that  when  the  lever  is  in  the 
upper  position  they  take  up  an  oblique  position,  as  sliown  in 
figs.  7  and  8. 

When  the  lever  is  moved  down  their  obliquity  is  decreased. 
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as  shown  in  dotted  li;ies,  and  tlio  ring  is  pressed  I'drwaid, 
thereby  pressing  the  flywheel  on  to  tlie  portion  of  the  eluteli. 
which  is  constantly  rotating. 

It  is  necessary  to  regulate  the  pressure  licLween  the  two  parts 
of  the  clntch  very  finely.  If  the  hand  of  the  operator  is  always 
kei>t  on  the  lever  D  this  can  he  readily  done ;  but  for  some 
work  it  is  necessary  that  the  hammer  sliould  be  left  rnnning 
while  both  of  the  oj>erator's  hands  are  used  to  manipulate  the 
work. 

To  meet  this  case  the  lever  D  is  merely  used  to  bring  the 
cliitcli  into  the  working  position :  D  is  then  fixed  to  the 
quadrant  by  means  of  the  catch,  and  the  pressure  is  regulated 
by  a  second  lever  E,  which  moves  the  quadrant,  and,  therefore, 
also  the  lever  D  to  a  small  extent,  through  an  eccentric  formed 
on  its  end. 

Sufficient  friction  is  put  on  the  spindle  to  keep  the  clutch  in 
the  position  desired. 

It  is  claimed  for  the  hammer  described  that  it  overcomes 
most,  if  not  all,  of  the  objections  met  with  in  the  earlier  forms, 
while  it  retains  all  their  good  features. 

The  vertical  position  of  the  springs  is  retained  from  the 
Beaudry  type  of  hammer,  but  links  are  used  as  in  the  bow 
spring  type  to  connect  the  ends  of  the  springs  with  the  tup. 
These  are,  however,  of  a  simpler  and  stronger  form  than  can  be 
used  in  the  bow-spring  hammer. 


Fio.  5 

The  springs  have  a  perfectly  vertical  motion,  and  yet  there  is 
no  possibility  of  any  side  strain  on  the  slides  of  either  the  tup 
or  the  crosshead  through  iinequal  tension  in  the  springs. 

The  chief  merits  claimed  for  the  arrangement  of  the  clutch 
mechanism  are  that  it  has  exceedingly  few  parts,  and  that  these 
parts  are  so  contrived  as  to  reduce  to  a  minimum  the  possi- 
bility of  spring. 

It  will  be  noticed  that  there  is  no  single  part  which  is  subject 
to  torsion,  as  is  the  case  with  the  shaft  X,  in  figs  1  and  2. 

Thus  the  chief  source  of  spring  and  irregularity  in  other 
devices  is  avoided. 

The  tup  is  of  very  ample  proportions,  and  allows  of  large 
pallets  or  tools,  and  is  exceptionally  well  guided  in  long  and 
strong  slides,  which  are  adjustable  for  wear.  The  height  of 
the  tool  can  be  regulated  by  means  of  the  adjustment  in  the 
connecting  rod. 

The  force  of  the  blow  and  length  of  stroke  can  be  regulated 
by  means  of  the  adjustment  of  the  crank  disc,  the  tension  of 
the  springs,  and  pressure  on  the  friction  clutch. 

2.  Pneumatic  Power  Hammer. 
Among  the  many  inventions  that  come  under  this  held  prior 
to  the  one  which  is  the  chief  subject  of  the  present  paper,  those 
which  have  succeeded  in  forcing  themselves  into  auythi7!~  like 
general  adoption  fall  into  two  main  gi-oups ;  — 


(A)  Those  in  which  the  power  is  transmitted  to  the  tup 
from  a  crank  or  eccentric  through  cushions  of  air  acting 
above  and  below  a  piston  working  in  a  cylinder  which  is 
itself  one  of  the  moving  parts. 


FlOM.  7  4ND  9. 


(B)  Those  in  which  two  pistons  are  employed  in  a 
stationary  cylinder  or  in  two  adjacent  stationary  cylinders, 
one  being  attached  to  the  connecting  rod  and  the  other 
to  the  tup,  the  power  being  transmitted  to  the  tup  by  the 
alternate  formation  of  vacuum  and  pressure  in  the  space 


Fig.  S. 


between  the  pistons,  caused  by  the  reciprocation  of  the  one 
which  is  directly  connected  to  the  driving  mechanism. 

The  regulation  in  this  case  is  obtained  by  means  of 
valves  which  control  the  air  between  the  pistons. 
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"  Air  Spring  "  Type. 

(A)  Those  in  tlie  first  class  may  be  termed  "  air  spring " 
hammers,  as  the  cushions  of  air  act  in  a  somewhat  similar 
manner  to  the  steel  springs  in  the  hammers  already  described. 

Fig.  10  shows  a  typical  hf.iimer  of  th's  class  in  which  the 
piston  is  attached  to  the  connecting  rod,  the  cylinder  being 
formed  in  the  interior  of  the  tup. 

Holes  will  be  seen  in  the  side  of  the  tup  through  which  each 
end  of  (the  cylinder  is  in  turn  put  into  communication  with 
the  atmosphere. 

It  is  a  moie  usual  arrangement  to  connect  the  cylinder 
directly  to  the  connecting  rod,  the  piston  having  a  separate 
tup  attached  to  it. 


f1 

Fig.  10. 

The  regulation  is  generally  effected  in  these  hammers  by 
controlling  the  amount  of  air  in  the  cushions  by  means  of 
valves,  various  arrangements  being  adopted. 

In  some  other  modifications  of  this  hammer  a  separate 
cylinder  is  used  either  above  or  below  the  main  operating 
cylinder  by  means  of  which  the  blow  is  regulated. 

Within  a  limited  range  the  regulation  of  these  hammers  is 
perfectly  satisfactory,  and  they  are  very  successfully  used  on 
cer^^ain  classes  of  light  work  in  which  long  successions  of  blows 
are  required  of  almost  equal  force. 

It  is,  however,  impossible  to  control  them  with  anything 
approaching  the  degree  of  perfection  required  to  render  them 
an  efficient  substitute  for  the  steam  hammer  for  most  classes  of 
work. 

It  is  also  very  unusual  to  find  one  of  larger  capacity  than  a 
good  4  cwt.  steam  hammer. 

"  Vacuum  "  Type. 
(B)  Figs.  11  and  12  represent  a  typical  hammer  of  the  second 
class. 

It  will  be  seen  that  the  cylinder  is,  in  this  case,  stationary, 
and  that  there  are  two  pistons  in  it — the  upper  connected  to 
the  crank  disc,  which  acts  like  a  s-ingle-acting  pump ;  the 
lower,  which  forms  the  tup. 

When  the  pump  piston  rises  a  partial  vacuum  is  formed,  and 
the  tup  rises ;  and  when  the  pump  falls  the  air  between  the 
pistons  is  compressed,  and  the  tup  is  thrown  down. 

One  or  more  valves  communicate  with  the  space  between  the 
pistons,  and  control  the  outlet  or  inlet  of  air,  thus  regelating 
the  blows. 

These  hammers,  too,  are  being  used  most  successfully  on  some 
lighter  classes  of  work. 

They  have,  however,  very  serious  limitations,  which  are 
essential  to  the  principle  on  which  they  work. 

It  will  be  seen  that  the  distinguishing  feature  of  these 
hammers  is  that  the  working  is  effected  by  the  alternate  forma- 
tion of  vacuum  and  pressure  in  the  same  space. 

This,  it  is  admitted,  allows  of  an  exceedingly  eimple  con- 


struction, but  it  is  maintained  that  it  also  constitutes  their  chief 
limitation  and  their  essential  weakness. 

From  the  fact  that  the  vacuum  and  pressure  are  created 
alternately  in  the  same  space,  three  things  follow:  — 

1.  The  pressure  per  square  inch  due  to  rarefaction  of 
the  air  in  the  space  between  the  piston  can  only  be  small, 
since  a  sufficient  volume  of  air  must  be  operated  on  in 
order  that  work  may  be  performed  by  reason  of  its  com- 
pression later. 

2.  As  a  corollary,  the  work  due  to  the  compression — 
and  exijended  in  throwing  down  the  tuj) — can  only  be 
small,  or  the  volume  of  air  operated  on  would  be  so  large 
as  to  prevent  the  formation  of  any  but  a  very  feeble 
vacuum  for  the  subsequent  lifting. 

3.  There  must  be  a  considerable  interval  between  the 
time  when  effective  lifting  force  ceases  and  effective 
depressing  force  begins,  and  vice  versa,  so  that  these 
forces  only  act  for  a  part  of  each  stroke. 

It  follows  from  the  above  that  the  lifting  and  depressing 
forces  are  necessarily  small,  and  only  act  for  part  of  the  stroke, 
and,  therefore,  that  the  tup  can  only  be  light  in  comparison 
with  the  cylinder  diameter,  and  that  the  action  is  feeble. 

The  fact  that  the  vacuum  etfect  is  small  is,  of  course,  as  far 
:is  possible  met  by  making  the  cylinder  diameter  relatively 
large,  and  thereby  obtaining  a  maximum  piston  area  over 
which  it  acts. 

This,  however,  increases  the  difficulty  with  regard  to  the 
weight  of  the  tup,  and  has  to  be  met  in  many  cases — as  in  the 
one  illustrated — ^by  making  the  tup  hollow,  which  is  a  very 
objectionable  feature  in  a  tool  of  this  kind. 

Point  No.  3,  however,  remains  in  full  force,  and  there  is  no 
means  of  mitigating  it. 

Under  this  heading  we  must  ^Iso  allude  to  some  more  recent 
hammers  in  which  the  arrangement  of  parts  has  been  greatly 
improved.  ^-  ^ 


Fio.  11.  Fig.  12. 

In  these  hammers  the  two  pistons  work  in  separate  cylinders, 
\vMch  are  adjacent  to  one  another,  and  are  connected  by  a 
short  passage,  the  control  being  obtained  in  various  ways. 

These  arrangements  admit  of  a  much  more  perfect  control, 
as  well  as  of  a  better  general  construction. 

It  is  impossible  to  do  more  than  mention  them  here,  though 
they  are  in  themselves  worthy  of  considerable  study. 

It  is  claimed  by  the  writer,  however,  that  they  are  subject 
to  the  same  limitations  as  the  simpler  form  of  hammer 
described,  as  their  essential  principle  of  working  is  the  same. 

In  most  cases,  indeed,  the  difficulties  are  even  greater,  as  the 
air  space  in  the  ends  of  the  two  cylinders — the  passage  and 
the  valve  chamber — is  considerably  greater  than  in  the  hammer 
shown  in  figs.  11  and  12. 

(To  he  continued.) 
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BOILER  EXPLOSIONS. 

Abstracts  of  Recent  Board  of  Trade  Reports. 


Failure  of  Two  Cast-iron  Tee-pieces  at  an  Electric 
Lighting  Station. 

No.  1465.  One  of  the  tee-pieces  which  failed  formed 
part  of  a  range  of  main  steam  pipes,  the  other  formed  the 
connection  between  one  of  the  boiler  stop  valves  and  two 
other  valves  which  comnmnicated  with  branch  steam  pipes, 
as  shown  on  the  sketch,  fig.  1.      The  largest  tee-piece  was 
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Fig.  ]. 

9  in.  internal  diameter  in  the  body,  and  it  varied  from 
fin.  to  Jin.  iu  thickness  at  the  line  of  fracture,  which 
extended  circumferentially  through  the  body  close  to'  one  of 
its  flanges.  It  was  18  in.  in  length  over  the  flanges,  which 
were  each  14iin.  diameter  and  If  in.  thick,  attached  by 
twelve  f  in.  bolts  at  6J  in.  radius,  toi  loose  ring  flanges 
fitted  behind  solid  collars  on  the  end  of  wrought-iron  pipes 
which  formed  the  plain  portion  of  the  steam  main.  The 
steam  joint  between  each  cast-iron  flange  and  loose  collar 
was  'made  with  a  copper  ring  about  '/32  in.  thick,  \  in. 
broad,  and  10^  in.  outside  diameter.  The  vertical  brancli 
of  the  tee-piece  was   5  in.   internal   diameter  and  ^  in. 


Fig.  2. 
Report  No.  1465. 

minimum  thickness.  It  was  attached  by  eight  f  in.  bolts 
through  a  flange  11  in.  diameter  and  1|  in.  thick  to  a 
wrought-iron  branch  pipe,  which  is  shown  leading  from  the 
range  of  4  in.  steam  pipes  above  No.  6  boiler.  The  smaller 
tee-piece  was  6  in.  internal  diameter  at  the  end  attached 
to  the  boiler  stop  valve,  and  it  tapered  to  4  in.  diameter  at 
the  end  attached  to  the  horizontal  branch  valve.  It  was 
IS  in.  in  length  over  the  flanges,  one  of  which  was  12  in. 
and  the  other  8^  in.  diameter  and  IVisin.  thick.  The 
vertical  branch  of  the  tee-piece  was  5  in.  internal  diameter, 
terminating  with  a  flange  11  in.  diameter  and  IVig  in.  thick. 
The  thickness  of  metal  between  the  three  flanges  varied 
from  'Va-  in.  to  f  in.  along  the  line  of  fracture  which  passed 


through  both  the  body  and  branch  of  the  tee-piece.  The 
fractured  surfaces  in  both  tee-pieces  showed  sound  metal, 
which  was  free  from  flaws  or  other  defects.  No  special 
examination  of  the  tee-pieces  had  been  made  since  they  were 
fitted  in  position,  but  before  delivery  they  were  subjected 
to  a  hydraulic  test  pressure  of  400  lb.  per  square  inch. 

Considering  the  importance  of  this  case,  we  give  the 
following  observations  of  the  Engineer  Surveyor-in-Chief : 

The  circumstances  attending  this  explosion  point  to  water- 
hammer  action.  The  range  is  fitted  with  drain  valves  and 
pipes,  one  of  which  is  said  to  have  been  found  shut  after 
the  explosion,  though  it  was  thought  at  the  time  to  have 
been  open ;  whilst  the  other  was  found,  at  a  subsequent 
date,  tO'  be  choked.  The  water  froin  the  drain  valves  was 
conveyed  into'  a  reservoir,  the  open  ends  of  the  pipe  being 
out  of  sight.  The  same  conditions  have  frequently  existed 
in  previous  explosions  of  a  similar  character,  and  it  is 
desirable  in  all  cases  that  the  drain  pipes  should  be  arranged 
so  that  the  attendant,  when  he  regulates  the  drain  valve, 
can  see  the  escape  from  the  open  end  of  the  pipes,  so  that 
there  can  be  no'  doubt  as  to  the  pipes  being  clear  or  the 
valve  or  cock  open.  The  fitting  of  non-return  valves  in 
the  outlet  pipes  of  steam  traps  or  other  draining  arrange- 
ments is  also  a  dangerous  practice,  being  one  that  is 
favourable  to  the  formation  of  a  partial  vacuum  in  the 
steam  pipes  and  the  consequent  accumulation  of  water  in 
them  if  steam  leaks  past  the  boiler  stop  valves.  Such 
conditions  exist  when  water-hammer  action  occurs,  the 
degree  of  \'iolence  with  which  it  takes  place  depending  on 
the  temperature  of  the  water  and  on  the  manner  in  which 
the  steam  is  turned  into  or  out  of  the  pipes.  If  this  be 
hurriedly  done,  either  through  carelessness  or  ignorance, 
a  violent  explosion  is  liable  to  occur." 


Explosion  of  a  Cornish  Boiler  due  to  Corrosion  of 
the  Furnace  Flue. 

No.  1466.  The  boiler  which  failed  was  of  the  Cornish 
type,  made  throughout  from  iron.  The  shell  was  4  ft. 
diameter  and  12  ft.  long,  made  up  "of  four  strakes,  with 
two  plates  in  each  strake,  ^/ig  in.  in  thickness.  The  end 
plates  were  each  §  in.  in  thickness,  and  attached  to  the 
shell  by  an  angle-iron  ring  2|-in.  by  2|in.  The  single  flue 
was  made  in  twO'  rings,  each  ring  consisting  of  two  plates 

1  in.  in  thickness.  The  joints  were  lapped  and  single- 
riveted  throughout,  the  rivets  being  f  in.  in  diameter  and 

2  in.  pitch.  The  boiler  was  supposed  to  be  about  35  years 
old  at  the  time  of  the  explosion.  The  Commissioners  made 
the  following  replies  to  questions  presented  by  the  repre- 
sentative of  the  Board  of  Trade  :  The  boiler  was  originally 
of  sufficient  strength  and  dimensions  to  withstand  the 
pressure  at  which  it  was  worked,  but  had  ceased  to  be 
so.  The  boiler  was  never  subjected  to  any  regular 
examination,  and  only  one  tost,  viz.,  a  hammer  test,  but 
so  partially  and  insufficient  as  tO'  be  useless.  The  boiler 
received  sundry  patches  at  various  times.  It  had  all  the 
necessaiy  fittings,  presumably  in  good  order;  but  the 
method  of  fitting  a  perforated  horizontal  blow-down  pipe 
was  faulty.  The  boiler,  having  no  bottom  plug,  could 
never  have  been  completely  cleared,  and  this  must  have 
contributed  to  the  wasting  in  the  flue.  The  boiler  at  the 
date  of  the  explosion  was  not  in'  an  efficient  state,  owing 
to  wasting  by  corrosion  of  the  flue  plates  at  the  bottom. 

The  Commissioners  also  found  that  the  blame  for  the 
explosion  should  be  attached  to  the  buyer  and  seller  of 
the  boiler,  to  the  contractor  for  repairs  and  alterations, 
and  to  the  man  who  inspected  the  boiler,  under  the  Factory 
Act,  1901,  and  ordered  that  the  costs  of  inquiry  be  borne 
by  them  in  proportionate  parts. 


A  CONTRACT  lias  been  placed  hv  tlie  County  Connoil  of 
Lanark  with  Meldrum  Brothers  '  Limited.  Manchester,  for 
one  of  their  three-grate  "  Simplex  "  refuse  destructors,  with  suit- 
able boiler  plant,  to  be  erected  at  Cambuslang. 
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80,000  1b.  SELF-DISCHARGING  COAL  WAGONS 
FOR  THE  CENTRAL  SOUTH  AFRICAN 
RAILWAYS. 

The  Ceiitial  South  African  Railways — which  now  coni]>rise 
all  tlie  lines  in  the  Oianpe  Eiver  Colony  and  the  Transvaal, 
together  with  the  Pretoria,  and  Petersburg  Railway,  which 
prior  to  the  Boer  Wai'  was  worked  hv  a  private  conipany 
uniler  British  coiitrol—  have  during  recent  months  been 
placing  extensive  orders  in  Great  Britain  for  locomotives, 
coaching  stock,  and  wagons,  to  replenish  the  ravages  made 
during  the  period  of  hostilities,  and  also  to  prepare  for  a 
considerable  increase  in  traffic  during  the  next  few  years. 
Amongst  the  wagons  which  have  been  contracted  for  are 
included  300  steel  wagons,  each  with  a  capacity  of 
60,00011).,  1,200  with  a  canying  capacity  of  70,0001b., 
and  250  wagons  each  having  a  capacity  of  no  less  than 


HIGH-SPEED  TOOL  STEEL:  ITS  MANUFAC- 
TURE AND  USE.* 

iJy  J.  M.  Gledhill. 
{Concluded  from  paje  35(1.) 

6.  Fcrro-ntohjhdcnum. — This  specimen  contains  70  per  cen/t  of 
molybdenum,  and  costs  5s.  6d.  per  lb.  One  of  the  chief  sources 
of  molybdenum  is  molybdenite,  which  is  sxilphide  of  molyb- 
denum, and  resenrbles  graphite  in  appearance.  Its  composition 
is :  — 

57  per  cent  to  59  per  cent  molybdenum. 
39  per  cent  to  40  per  cent  sulphur. 

Molybdic  acid  is  prepared  from  mineral,  and,  after  mixing-  with 
charcoal,  is  subjected  to  a  high  heat  in  a  covered  crucible  and 
reduced  to  molybdenum  powder.  This  is  mixed  with  iron  and 
charcoal,  and  melted  in  crucibles  to  obtain  ferro-molybdeniun 
alloy. 

7.  Fcrro-fii iitjsti'ii . — ^This  specimen  contains  80  per  oent 
tungsten,  and  is  a  ricih  alloy  of  iron  and  tungsten.  It  is  pre- 
pared by  melting  together  Swedish  bar  iron,  tungsten  powder, 
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80,0001b.  each.  We  give  an  illustration  herewith  of  one 
ol  a  number  of  this  last-named  type  of  wagon,  which  have 
been  erected  by  the  Leeds  Forge  Company  to  the  O^rder 
of  the  Central  South  African  Railways.  The  principal 
dimensions  are:  Length,  over  buffers,  39  ft.  3  in.  ;  length 
inside  body,  36  ft.  5|in.  ;  width,  inside  body,  7  ft.  in. ; 
height  over  all  from  rail  level,  9  ft.  9  in.  ;  centre  of  bogies, 
25  ft.  6in.  ;  tare  weight,  36,500  lb.  ;  capacity,  1,428  cubic 
feet.  The  wagons  are  built  on  the  3  ft.  6  in.  gauge  (South 
African  standard),  and  ar©  fitted  with  Fox's  patent  pressed- 
steel  underframes  and  bogies,  and  with  the  standard 
C.S.A.R.  di'aw  and  buffing  gear,  etc.  The  wago^ns  are 
provided  with  longitudinal  doors,  which  are  operated  by 
means  of  a  s])ecial  gear,  so^  a.s  tO'  lock  themselves  auto- 
matically when  closed.  The  door-operating  gear,  which  is 
shown  in  the  accompanying  illustrations,  is  worked  by  means 
of  a  transverse  shaft  which  gears  into  a.  longitudinal  shaft 
by  meaiis  of  a  worm  and  wheel,  and  it  is  possible  to  open 
the  doors  to  any  extent  desired  in  order  to  regulate  the 
rate  of  dischai'ge.  One  of  the  wagons  was  submitted  to 
a  test  load  of  no  less  than  that  of  240, 000^  lb.  (three  times 
the  oi-dinary  working  load),  but  upon  the  removal  of  the 
load  there  was  found  to  have  been  absolutely  no  permanent 
set  or  injuiy  to  any  part  whatever. 
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and  cliarcoal.  Otlioi'  varieties  contain  from  45  per  cent  tungsten, 
and  sucli  alloys  aie  intensely  hard  and  very  difficult  to  break. 

8.  Tinii/slcii  /'iiinlcr. — This  is  a  metallic  powder,  varying  in 
colnur  from  grey  to  black.  The  specific  gravity  is  very  high, 
viz.,  19'4.  The  wolfram  ore  is  crushed  and  concentrated,  and 
then  placed  with  alkali  carbonates,  whereby  the  tungstic  acid 
is  converted  into  a  tungstate  of  soda.  Tliis  is  soluble  in  water, 
and  so  can  be  separated  from  the  insoluble  oxides  of  iron  and 
manganese.  Tungstic  acid,  as  a  yellow  precipitate,  is  obtained 
by  the  judicious  addition  of  mineral  acid  to  the  solution  of 
tungstate  of  soda.  The  tungstic  acid  is  separated,  dried,  and, 
after  mixing  with  powder  charcoal,  is  subjected  to  a  high  heat 
in  a  covered  crucible,  the  tungstic  oxide  being  reduced  to 
metallic  tungsten.  Tungsten  has  tllie  property  of  imparting 
intense  hardnesis  to  steel,  especially  when  assoriated  with 
flirominm  and  manganese  and  other  alloys.  The  specimen 
contains  98  per  cent  tungsten  metal.  Present  price  23.  6d. 
per  lb. 

9.  Nicli'l. — This  is  another  important  element  used  as  an 
alloy  with  steel,  and  increases  its  elastic  limit  and  breaking  stress 
whilst  adding  toughness  and  maintaining  ductility. 

Nickel  ore  is  found  associated  with  arsenic,  copper  iron, 
and  cobalt,  and  is  found  in  large  quantities  in  North  America. 
Small  quantities  are  also  found  in  the  British  Isles.  The  most 
recent  process  of  producing  nickel  is  by  the  "  Mond  "  process, 
which  consists  of  passing  carbon-monoxide  over  the  nickel 
i    ore  heated  to  a  definite  temperature  whereby  the  nickel  com- 


*  Abstract  of  a  piper  read  before  the  Coventry  Engineering  Society  on 
March  4th,  1904. 


April  1,  1904] 


bines  to  form  nickel  carbouyl.  At  a  lower  temperature  this 
c-arbtniyl  dissociates  and  deposits  nickel ;  tlie  t  arbou-nionoxidc 
passes  oft'  and  is  used  again.  Thus  the  process  is  a  continuous 
one. 

10.  Ffrru-maiiganv.il-  and  S [thun'h'l-fi'n. — These  alloys  arc 
usually  divided  into  two  grades;  one,  containing-  16  per  cent 
to  20  per  cent  manganese,  is  called  sjjiegeleisen  because  of  its 
bright  appearance,  and  the  other  variety,  containing  from 
75  per  cent  to  85  per  cent  manganese,  falls  under  the  name  of 
ferro-manganese.  These  alloys  are  made  by  smelting  manganese 
ores  with  coke  and  limestone  in  the  blast  furnace.  About 
30  per  cent  of  the  manganese  charged  is  lost  in  the  slag  and 
also   carried   off   by    the  waste    gases  composition. 

Spm/d    C.    5%    O.Fe.  74%    Mng.  20% 

Fe.  Mang   C.    7%    O.Fe.  12%    Mng.  80% 

Manganese  ores  are  imported  from  Chili,  Brazil,  and  Japan. 

11.  Ft'rro-chromi'. — Tliis  is  a  rich  alloy  of  iron  with  chromium, 
varying  from  60  per  cent  to  80  per  cent.  Its  ]}xice  varies 
from  ^630  to  ^120  per  ton,  according  to  grade,  and  these  grades 
are  based  on  the  percentage  of  carbon,  the  lower  percentages 
of  carbon  being  the  purest  aud  most  costly.  The  carbon 
varies  from  1  per  cent  to  10  per  cent.  The  commercial  source 
of  these  alloys  is  chrome  iron  ore,  and  those  containing  up  to 
40  per  cent  chromium  are  made  in  the'  blast  furnace.  The 
chrome  iron  ores  are  found  in  Shetland,  France,  Silesia, 
Bohemia,    Norway,    Asia  Minor,  and    Nortli    America.  The 


as  slotting  tools,  or  turning  tools  on  work  where  the  cut  is 
intermittent,  aud   where  corners  requiic  turning  oif. 

The  cracking  of  milling  cutters  and  other  specially  formed 
tools  is  a  very  expensive  matter,  owing  to  the  great  amount 
of  labour  and  machine  work  tliat  is  done  u[)ou  them.  To 
minimise  this  cracking  tendency  in  complicated  tools,  it  is  not 
only  necessary  to  anneal  the  bar  of  steel  in  the  hammered 
state  from  which  the  tools  are  made,  but  it  is  desirable, 
preparatory  to  hardening,  that  the  cutter  itself  be  re-annealed 
so  as  to  enable  the  strains  set  up  by  machining  to  release 
themselves  and  leave  the  metal  in  a  normal  condition,  and 
further  to  minimise  the  evil  effects  caused  by  expansion  and 
contraction  duo  to  the  irregular  forms  of  cutters. 

Intricate  tools,  having  sharp  square  bottom  recesses,  fine 
edges,  or  delicate  projections,  in  which  unequal  expansion 
and  contraction  are  liable  to  operate  suddenly,  are  specially 
assisted  by  this  second  annealing.  To  demonstrate  the  effect 
of  annealing,  three  samples  have  been  taken  from  a  steel  bar, 
one  being  annealed  and  the  other  not.  Also  a  test  of  "AW  " 
steel  annealed.  On  being  submitted  to  a  mechanical  test  they 
gave  the  following  results,  which  speak  for  themselves;  — 


No.  02.  No.  02. 

NOT  ANNEALED.  ANNEALED. 

Yielding  30  tons    27  tons   

Breaking  66'8  tons    42'5  tons  

Elongation  10  5  per  cent    24 '5  per  cent  ... 


"AW" 

ANNEALED. 


48-8  tons. 
20 '5  per  cent. 


Reduction  of  area  17  per  cent...  40  per  cent         22  per  cent. 
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higher  percentages  and  finest  qualities  are  now  made  in  the 
electric  furnace.  The  use  of  chromium  in  steel  is  very  general, 
including  armour  plates,  tool  steel,  projectiles,  etc. 

We  now  pass  to  another  department  known  as  the  tilting- 
.shop,  for  hammering  and  finishing.  The  ingots  require  to  b" 
re-heated  in  accordance  with  their  different  compositions  and 
then  cogged  or  hammered. 

We  now  pass  to  tlie  annealing  process,  a  very  important 
branch  of  the  business,  especially  to  the  users  of  tool  steel. 
The  vei-y  special  brands  of  tool  steel  must  not  only  be  of 
the  highest  quality,  but  must  be  in  such  a  state  that  they  can 
be  readily  machined  at  the  lowest  possible  cost  to  the  many 
designs  required  for  milling  tools,  boring  tools,  reamers,  taps, 
dies,  etc.,  and  tools  for  delicate  aud  very  fine  work.  Another 
point  of  importance  is  the  necessity  of  eliminating  internal 
strains  or  brittleness  which  are  set  np  in  hamjuering,  rolling, 
and  finisliing.  The  annealing  brings  the  steel  to  a  uniform 
and  regular  condition,  so  that  when  the  sieel  is  lieated  for 
hardening  equal  expansion  is  obtained,  also  equal  contraction 
when  cooled  in  the  air  blast,  or  dipped  in  water  or  other 
quenching  fluids  used  for  hardening.  Further,  the  tenacity 
and  life  of  the  steel  is  considerably  increased  by  the  annealing 
process.  This  quality  of  tenacity  is  especially  requisite  in  tools 
that  encounter  sudden  shocks  in  the  course  of  their  work,  such 


It  might,  perhaps,  be  advisable  at  tliis  stage  to  refer  to 
the  methods  of  forging  and  hardening  tools  made  from  the 
'■  A  W "  steel.  Having  obtained  the  Ijar,  it  is  necessary  to 
cut  off  the  required  lengths;  and  this  must  be  done  at  a 
forging  heat.  The  lengths  must  not  be  broken  off  cold,  as 
this  tends  to  cause  cracks  in  the  bars.  For  forging,  the 
steel  should  be  placed  in  the  fire,  and  slowly  but  thoroughly 
heated,  taking  care  that  the  heating  has  penetrated  to  the 
centre  of  tlio  bar,  and  then  forged  at  a  bright  red  heat. 
Whilst  forging,  the  bar  should  not  be  allowed  to  get  lower 
than  a  good  red.  After  the  tool  is  forged  it  should  be  laid 
down  in  a  dry  place,  and  allowed  to  cool  slowly.  To  harden 
the  tool  the  nose  only  should  be  gradually  but  fairly  rapidly 
raised  to  a  white  melting  heat,  and  then  cooled  with  an 
air  blast.  If  during  this  heating  the  point  of  the  nose 
becomes  fused  or  melted,  no  harm  whatever  has  been  done. 

After  grinding,  which  should  be  done  on  a  wet  stone,  the 
tool  is  then  ready  for  use. 

To  obtain  the  maximum  efficiency  from  the  "  A  W "  steel 
it  is  essential  that  the  nose  of  the  tool  shall  be  raised  to  a 
white  melting  heat  as  described. 

Anotlicr  method  which  may  be  described  of  preparing  the 
tools  is  as  follows:  — 

Forge  the  tool  as  before,  and  when  cold  roughly  grind  to 
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shape  on  a  dry  stone  or  dry  emery  wheel.  It  then  requires 
heating  to  a  white  heat,  just  short  of  melting,  and  cooled 
in  the  air  blast.  This  method  also  lends  itself  to  cooling  the 
tools  in  oil;  before  which  the  temperature  has  to  be  lowered 
from  the  white  heat  to  a  good  red  heat  (about  1,600  deg.  Fall.) 
either  by  the  air  blast  or  in  the  open,  and  then  quenched 
out  in  oil.  Tools  hardened  by  the  latter  method  are  specially 
good,  where  the  retention  of  a  sharp  edge  is  a  desideratum, 
as  in  finishing  tools,  capstan  and  automatic  lathe  tools,  brass 
workers'  tools,  etc. 

Referring  to  the  question  of  grinding  the  tools,  nothing 
has  yet  been  found  to  be  so  good  for  air  hardening  steels 
as  the  wet  sandstone,  and  the  tools  ground  by  hand  thereon, 
but  where  it  is  desired  to  use  emery  wheels  we  recommend 
users  to  adopt  the  system  where  the  tools  are  roughly  ground 
to  shape  on  a  dry  emery  wheel  or  stone  before  hardening. 
By  this  means  the  tool  requires  but  lightly  grinding  after 
hardening,  which  should  be  done  by  hand.  When  the  tools 
are  ground  on  a  wet  emery  wheel  and  undue  pressure  is  applied, 
the  heat  generated  by  the  great  friction  between  the  tool  and 
the  emery  wheel  causes  the  steel  to  become  very  hot,  and 
water  playing  on  air  hardening  steel  whilst  in  this  heated 
condition  tends  to  produce  cracking. 

The  "  A  W "  steel  can  be  supplied  in  the  following  and 
intermediate   sizes:  — 

Round  sections,  Jin.  up  to  10  in. 

Square  sections,  J  in.  up  to  10  in. 

Rectangular  sections,  ^  in.   X  ^  in.  up  to  1  in.   x  12  in. 

Bevel  sections,  to  suit  all  standard    tool  holders. 

Milling  cutter  blanks  annealed  ready  for  machining  to 
any  required  size. 

Having  described  the  processes  of  manuiacturing  crucible 
cast  steel  from  the  casting  of  the  ingot  up  to  the  hammer- 
ing and  tilting  of  the  steel  into  bars,  it  will  now  be  opportune 
to  touch  upon  the  question  of  high-speed  steel,  and  its  rapid 
progress  and  developmen,t  during  the  last  few  years;  a  develop- 
ment that  has  revolutionised  alike  the  theories  and  treatment 
of  tool  steel,  as  well  as  its  uses  in  our  engineering  shops. 
In  proof  of  this  it  need  only  be  considered  that  we  have  the 
paradoxical  condition  that  whereas  it  was  formerly  necessary 
above  all  things  in  treating  self-hardening  steel  that  every  care 
should  be  taken  not  to  over-heat  it — that  is,  to  exceed  a 
temperature  of  between  1,500  deg.  and  1,600  deg.  Fah. — other- 
wise its  nature  and  cutting  power  woxild  be  seriously  impaired, 
now  it  is  one  of  the  essential  conditions  to  heat  up  the  high- 
speed steel  very  considerably  above  these  temperatures;  in  fact 
to  so  high  a  temperature  as  2,200  or  2,300  deg.  Fah. — that  is, 
a  temperature  which  would  practically  melt  pig  iron. 

This  is  a  truly  remarkable  paradox,  and  forms  one  of  the 
most  striking  phenomena  in  the  recent  history  of  steel  treat- 
ment. 

Partly  as  a  result  of  this  it  is  now  possible  with  our 
"  A  W "  high-speed  steel  to  turn  and  machine  steel  at  a 
rate  up  to  400  ft.  per  minute,  and  also  to  drill  cast  iron  at 
25  in.  per  minute.  These  are  indeed  remarkable  speeds  when 
it  is  remembered  that  only  a  comparatively  short  time  back 
with  the  ordinary  crucible  steels  a  cutting  speed  of  30  ft.  to 
50  ft.  per  minute  was  more  like  the  limit. 

It  is  to  Messrs.  Taylor  and  White,  of  America,  that  the 
credit  of  initiating  high  speed  cutting  is  due,  and  who, 
some  few  years  back,  showed  what  was  then  considered  to  be 
some  remarkable  cutting  speeds.  It  will,  however,  not  be 
denied  that  the  improvement  and  development  beyond  their 
process  that  has  taken  place  during  the  past  few  years  is 
due  to  our  own  country,  for  whereas  in  the  Taylor-White 
process  their  steel  could  not  be  sent  out  in  bars,  but  only 
in  the  form  of  finished  tools  specially  treated  on  the  nose 
only,  now  high  speed  steel,  manufactured  in  this  country,  is 
delivered  to  iisers  in  the  ordinary  way,  and,  further,  its 
forging  and  treatment  is  absolutely  simple,  in  fact  simpler, 
and  is  accompanied  by  less  risk,  than  in  the  case  of  ordinary 
tool  steel.  It  is  a  remarkable  fact  that  the  English  manu- 
facturer is  now  exporting  high  speed  steel  on  a  large  scale 
to  America. 

In  forging,  annealing,  and  hardening  crucible  steels  it  is 
essential  that  the  most  suitable  temperatures  should  be 
found  for  all  of  these  processes,  and  then  accurate  means 
be  taken  to  ensure  such  temperatures  being  actually  obtained 
as  near  as  practically  possible.  This  can  only  be  effected  by 
the  skilful  use  of  pyrometers  or  other  scientific  heat-recorders, 
for  to  work  on  the  old-fashioned  lines  of  judging  by  the  eye 
is  no  criterion  of  actual  temperature,  and  is  no  longer 
advisable.  It  is  now  known  that  every  composition  of  steel 
has  its  own  definite  temperature  that  is  best  suited  for 
obtaining  from  it  the  most  satisfactory  results,  and  the 
nearer  this  can  be  worked  to  the  better,  and  any  deviation  from 
the  correct  temperature,  up  or  down,  involves  a  corresponding 
difference  in  the  efficiency  of  the  steel. 

Having  dwelt  on  the  manufacture  of  crucible  steel,  it  will 
now  be   interesting  to    refer  to    the  use    of    it,  and  more 


particularly  with  special  reference  to  the  use  of  high-speed 
steel  and  of  some  actual  practical  work  done  with  it.  It  has 
been  stated  by  some  that  there  was  not  much  advantage  in 
its  use,  but  it  is  easy  to  prove  yery  greatly  to  the  contrary. 
There  is  nothing  like  facts  in  jsroof  of  statements,  and  the 
author  does  not  only  give  the  results  of  his  own  firm,  but 
is  greatly  indebted  to  many  important  engineering  firms  all 
over  the  country  using  "  A  W "  high-speed  steel  for  much 
information  as  to  actual  daily  practice  now  existing  in  their 
workshops.  It  is  also  proved  beyond  doubt  that  it  is  distinctly 
economical  to  use  high  cutting  speeds,  and  this  was  clearly 
shown  in  the  conclusions  arrived  at  by  the  Manchester 
Association  of  Engineers  as  a  result  of  an  exhaustive  series 
of  tests  and  trials  with  high-speed  tool  steel.  These  trials 
extended  over  a  period  of  many  months  and  were  carefully 
carried  out  under  the  superintendence  of  Dr.  Nicolson, 
professor  of  engineering  at  the  Municipal  School  of  Technology, 
Manchester,  together  with  a  specially  appointed  committee, 
and  the  tests  were  of  ' a  very  complete  and  detailed  character. 

We  had  at  our  works  an  ordinary  12  in.  lathe,  turning  armour 
plate  bolts  of  from  4  in.  to  5  in.  diameter,  and  we  thought  we 
did  wonderfully  well  in  turning  them  at  a  cutting  speed  of 
80  ft.  per  minute.  We  found  the  tool  at  the  end  of  the  day's 
work  to  be  practically  as  good  as  at  the  commencement,  and 
this  caused  an  increase  of  speed  to  be  suggested. 

It  was  found,  however,  that  the  lathe  had  not  sufficient 
power  to  admit  of  any  increase  of  speed,  and  yet  it  was  felt 
beyond  doubt  that  if  we  could  only  get  the  required  power 
we  could  nin  at  double  the  cutting  speed. 

We  therefore  designed  a  special  lathe  with  an  increased 
width  of  belt  from  4  in.  to  7^  in.  width  and  an  increase  of 
the  belt  velocity  of  400  ft.  per  minute.  The  lathe  was  duly 
put  to  work,  and  we  immediately  began  to  cut  at  a  speed  of 
152  ft.  per  minute,  the  same  depth  of  cut  and  feed  being 
maintained  as  when  we  were  cutting  at  80  ft.  per  minute, 
whilst  the  tool,  which  is  IJ  in.  square  in  section,  lasts  from 
7  to  8  hours  without  requiring  to  be  re-ground.  So  much, 
then,  for  bringing  up  our  machines  to  the  limit  of  power  of  the 
steels. 

The  bolts  machined  in  10  hours  were  40  in  number,  as 
against  a  production  of  only  8  when  using  ordinary  self- 
hardening  steel.  The  following  are  the  actual  cutting  speeds 
and  feeds  on  these  bolts:  — 

Cutting  speed,  152ft.  per  minute;  depth  of  cut,  fin.  Feed, 
32  cuts  per  minute.  Actual  metal  removed,  62  lb.  per  bolt, 
or  2,480  lb.  in  the  day  of  10  hours. 

Another  excellent  example  of  high-speed  cutting  by  "AW  " 
steel  may  be  cited:  Turning  oil-hardened  gun-metal  ha\'ing 
a  tensile  strength  of  40  to  45  tons  per  square  inch,  the  cutting 
speed  was  50  ft.  per  minute,  11  cuts  per  inch,  whilst  the  depth 
of  cuts  varies  from  '/.g  to  "/lo-  t^e  tool  cutting  9  hours  without 
interruption. 

There  is  another  point  raised  by  some  users  of  high-speed 
steel,  and  that  is  as  to  its  having  been  found  brittle.  'This, 
however,  is  not  the  case,  if  the  steel  is  properly  hardened,  and 
the  hardening  confined  to  the  cutting  area,  and  proper . support 
be  given  to  the  tools  when  fixed  in  the  machine. 

One  example  may  be  given  as  showing  the  great  pressure 
resisting  powers  of  high-speed  steel.  An  "AW"  tool  IJin. 
square  section,  cutting  a  steel  forging  at  25  ft.  per  minute 
cutting  speed,  in.  depth  of  cut,  with  a  feed  of  fin.  per 
revolution,  and  removing  14J  lb.  of  metal  per  minute,  8551b.  per 
hour,  withstood  easily  the  very  great  pressure  which  such 
heavy  cutting  as  this  would  put  upon  it,  and  without  showing 
any  signs  of  weakness.  In  practice  for  heavy  cutting  of  this 
nature  a  tool  of  about  2  in.  square  section  would  be  used;  so  that 
it  adds  further  proof  when  looking  at  the  small  section  of 
the  tool  employed.  It  may  be  added  that  a  much  higher 
speed  than  25  ft.  per  minute  could  have  been  done  if  the  lathe 
had  had  sufficient  driving  power. 

Many  other  examples  might  be  given  of  our  own  practice 
and  that  of  the  great  Elswick  Works  which  are  using  "AW" 
high  speed  on  a  very  extensive  scale,  but  it  will  suffice  to 
annex  one  or  two  standard  examples. 

Turning  a  cast-iron  flywheel,  12  ft.  diameter,  12  in.  face. 
Cutting  speed  35  ft.    Depth  of  cut  f  in. 
Feeds  4  cuts  per  inch. 
(This  wheel  had  barring  holes  in  the  centre  about  Sin.  pitch.) 

Ordinary  self-hardening  steel  refused  to  start  on  this  job 
at  the  speed,  after  which  an  "AW "  tool  was  applied  and 
finished  the  wheel.  In  addition  to  using  high-speed  steel 
for  turning,  planing,  slotting  and  boring  tools,  it  can  also 
be  most  advantageously  used  for  milling  cutters,  twist  drills, 
taps  and  screwing  dies,  reamers,  wire  drawing,  tube  expanding, 
etc.  Correspondingly  increased  speeds  can  also  be  obtained 
with  high-speed  steel  when  turning  hard  materials  like  chrome 
steel  for  projectiles,  old  railway  wheel  tyres,  hard  cast  iron,  etc. 

A  subject'  that  must  be  of  the  greatest  importance  to  all 
engineers  is  that  of  milling,  as  by  the  use  of  this  method 
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of  working'  a  much  greater  output  of  production  can  often 
be  obtained.  By  tlie  use  of  cutters  made  of  high-speed  steel, 
still  greater  economies  are  effected,  for  not  only  can  higher 
cutting  speeds  be  used  than  when  using  ordinary  carbon 
stcol  cutters,  but  the  cutters  made  from  the  former  can  be 
run  for  much  longer  periods  without  being  ground,  and  ns 
the  grinding  of  milling  and  similar  cuttci-s  is  a  comparatively 
costly  operation,  a  further  economy  is  thus  effected. 

In  support  of  these  statements,  a  few  results  may  be  sub- 
mitted taken  from  the  daily  practice  at  our  works.  A  pair 
of  straddle  mills  7  in.  diameter,  and  1^  in.  wide,  made  of  "  A  W  " 
steel  were  used  to  cut  a  JL  (an  inverted  tee  section)  section 
from  bars  of  forged  steel  7  ft.  3  in.  in  length,  each  cutter 
taking  a  cut  IJin.  deep,  and  Vie™-  wide,  at  a  feed  of  l^in. 
per  minute,  the  cutting  feed  being  75'5  ft.  per  minute.  After 
milling  18  of  these  bars — a  total  length  of  130'5  lineal  feet, 
and  cutting  continuously  for  23  hours  and  removing  380  lb. 
each,   the  cutters  were  quite  uninjured. 

For  working  results  when  milling  cast  iron,  no  more  striking 
reference  can  be  made  than  to  those  in  practice  at  the  works 
of  Messrs.  A.  Herbert  Limited,  Coventry,  and  the  Linotype 
and  Machinery  Limited,  Broadlieath;  but  to  give  you  an 
idea  of  what  marvellous  results  can  be  obtained  from  these 
cutters  I  will  just  mention  a  trial  that  took  place  at  our  works 
some  time  ago.  An  "AW"  cutter,  5^  in.  diameter,  and  Ig^in. 
wide,  cut  several  lengths  of  a  cast-iron  block,  12  in.  long,  the 
cutting  speed  being  174'5  ft.  per  minute,  cut  ^  in.  deep  with 
a  feed  of  16  in.  per  minute,  whilst  the  same  cutter,  without 
being  re-ground,  took  a  finishing  cut  at  357  ft.  per  minute, 
and  feeding  30  in.  per  minute. 

It  will  no  doubt  be  interesting  at  this  stage  to  give  the 
most  suitable  process  for  the  heating,  hardening,  and  tem- 
pering of  these  cutters.  It  is  advisable  to  first  fill  up  the 
hole  and  machined  parts  which  it  is  required  to  keep  to  size 
for  fitting  on  the  arbor  and  keys  with  common  fireclay. 
Then  place  the  cutters  into  a  cold  muffle  furnace.  Heat  up 
gradually  to  a  red  heat.  Then  transfer  the  cutters  to  another 
furnace  ready  heated  to  a  very  bright  yellow,  about  2,200  deg. 
Fah.,  and  allow  the  cutter  to  remain  in  unitil  the  teeth  or 
cutting  edges  are  heated  to  the  same  temperature  as  the 
furnace.  Place  the  cutters  under  the  air  blast  until  the 
temperature  is  lowered  just  below  visible  red,  that  is  1,000  deg. 
Fah.  Remove  away  from  the  blast  and  place  into  a  pan. 
containing  tallow,  and  then  heat  up  the  pan  to  a  temperature 
ranging  from  500  deg.  to  600  deg.  Fah.  Take  out  and  allow 
to  cool  gradually,  keeping  away  from  cold  draughts. 

Some  results  obtained  with  the  brand  of  steel  which  is 
known  as  "  T  T  E,"  which  is  an  off-spring  of  the  "  A  W," 
and  is  specially  made  for  machining  hard  materials,  viz., 
nickel,  chrome,  and  high  carbon  steels,  closed  grained  cast- 
iron  and  malleable  castings,  may  be  cited.  This  brand  of  steel 
working  on  chrome  steel  projectiles  12in.  diameter  machined 
20  and  was  cutting  14>^  hours  before  it  required  re-grinding. 
Cutting  speed  17  ft.  per  minute.  Depth  of  cut  J  in.  Feed 
12  cuts  per  inch. 

Another  of  these  tools,  cutting  old  wheel  tyres  in  one  of  our 
leading  railway  shops,  finished  one  very  hard  tyre  3  ft.  6  in. 
diameter  at  a  speed  of  17ft.  per  minute.  Depth  of  cut  fin. 
Feed  10  per  inch. 

When  ordinary  self-Lardening  steel  was  used  they  had  to 
grind  the  tool  eight  times  to  perform  the  same  work. 
Difference  in  time  30  minutes  for  "  T  Y  R "  tool,  2i-  hours 
ordinary  self-hardening  tool. 

A  development  of  high-speed  work,  which  was  not  at  first 
looked  for,  has  been  in  the  manufacture  and  use  of  twist 
drills.  Many  attempts  have  been  made  to  produce  twist  drills 
from  ordinary  self-hardening  steel.  with  usually  very 
indifferent  success.  Now,  however,  twist  drills  made  of  high- 
speed steel  are  a  practical  success,  and  are  largely  in  use.  To 
those  who  are  not  acquainted  with  the  working  of  these  drills, 
tlie  results  obtained  from  them  will  be  interesting. 

An  "AW"  twist  drill  of  1  in.  diameter  working  on  steel 
plates  of  2  in.  thickness  at  250  revolutions  per  minute  and  Sin. 
feed  per  minute  generally  drills  150  holes  without  re-grinding. 

The  following  is  a  comparison  between  a  high-speed  drill 
and  an  ordinary  twist  drill.  Drilling  on  gun  cradles  of  5  in. 
thickness,  an  ordinary  American  twist  drill  did  eight  holes 
only  and  failed,  the  end  being  completely  burnt  up,  whilst 
an  "  A  W "  drill  did  124  holes  at  the  same  speed  and  feed 
without  suffering  any  injury  whatever.  Tlie  drills  were  2  in. 
diameter,  running  at  80  revolutions  per  minute,  and  each  hole 
was  drilled  in  six  minutes. 

The  high-speed  drills  are  equally  efficient  when  used  on 
cast  iron,  performing  two  to  three  times  the  work  accomplished 
by  ordinary  twist  drills,  as  for  instance:  At  the  works  of 
Messrs.  Alfred  Herbert  Limited,  an  "  A  W  "  twist  drill  of 
tin.  diameter  drilled  30  holes  through  a  3  in.  cast-iron  block, 
each  hole  being  drilled  at  the  rate  of  7^  in.  feed  per  minute, 
the  drill  being  uninjured. 


The  finishing  qualities  of  high-speed  steel  have  also  been 
a  matter  of  some  contention,  but  there  is  abundant  evidence 
that  it  will  cut  at  high  speeds  and  yet  give  a  splendid  finish 
at  the  same  time.  In  support  of  this  the  author  may  refer 
to  a  visit  recently  paid  to  the  works  of  Messrs.  Alfred  Herbert 
Limited,  at  Coventry,  and  the  finish  obtained  at  high  cutting 
speeds  there  seen  was  a  revelation.  The  most  excellent  finisJi 
possible  is  obtained  by  them  in  their  very  ingeniously  designed 
machinery  and  when  taking  one  cut  only;  and  their  system 
and  the  working  of  their  machinery  in  conjunction  with  high- 
speed steel,  is  indeed  a  tribute  to  the  development  of  thoroughly 
up-to-date  engineering  and  rapid  production  of  work  bearing  a 
high  standard  of  accuracy. 

The  author  has  endeavoured  to  give  a  brief  outline  of  the 
"  Manufacture  and  Use  of  High-speed  Steel,"  and  although  it 
has  not  been  possible  within  the  scope  of  this  paper  to  go  deeply 
into  details  of  the  various  stages  of  manufacture,  as  many  of 
them  would  form  the  basis  of  a  treatise  in  themselves,  he 
trusts,  however,  that  what  has  been  given  will  nevertheless 
be  of  service  to  those  interested  in  the  subject. 


AN   IMPROVED   MANGLE  MOTION. 


In  the  winding  of  headless  bobbins  or  cheeses  of  yam  the 
problem  of  securing  a  uniform  rectilinear  motion  without 
backlash  presents  itself.  In  such  cheeses  the  yarn  is  usually 
wound  on  a  plain  tube  rotating  on  a  horizontal  spindle, 
while  the  yam  or  thread  is  guided  to  and  fro  along  the  tube 
by  a  traversing  thread  guide.  An  actual  machine  of  this 
kind  contains  a  considerable  number  of  spindles,  and  the 
thread  guides  are  attached  to  a  common  frame  or  carriage, 
so  that  all  move  backwards  and  forwards  together.  If 


Fia.  1. 

the  travel  of  the  thread-guide  carriage  is  not  uniform  tlie 
cheeses  will  not  tum  out  perfect  cylinders.  Any  dwell  or 
backlash  at  the  reversal  of  the  stroke  sj^oils  the  ends  of 
the  cheeses.  For  this  work  anything  in  the  natm-e  of  a 
crank  is  excluded.  A  favourite  device  is  the  cam  and 
wiper,  which  enables  a  fair  approximation  to  the  needs  of 
the  case  toi  be  obtained  so  long  as  the  cam  retains  its  shape. 
Wear  of  the  cam.  soon  takes  place,  however,  and  shows 
itself  in  irregularities  in  the  winding  and  in  defomied  ends. 
The  weight  of  the  reciprocating  parts,  furthemiore,  imposes 
a  limit  to  the  practicable  working  speed.  For  the  purpose 
of  actuating  the  thread-guide  carriage,  Mr.  J.  HoiTOcks,  of 
Parker  Street  Mill,  Manchester,  has  invented  and  patented 
a  neat  and  effective  mechanism,  which  we  illustrate.  The 
general  arrangement,  it  will  be  seen,  is  a  modification  of 
the  well-known  mangle  motion.  A  vertical  driving  shaft 
carries  a  pinion  having  teeth  on  part  of  its  periphery  to 
engage  alternately  with  the  opposed  racks  formed  on  the 
carriage  to'  which  the  thread-guide  bar  is  attached. 

The  chief  novelty  consists  in  the  fomiation  of  the  teeth 
where  the  first  engagement  of  the  pinion  with  the  rack 
takes  place.  The  teeth  at  the  starting  end  of  the  rack 
are  arranged  stepwise.  The  first  few  pinion  teeth  are 
undercut  in  a  similar  stepwise  fashion,  so  that  as  the  pinion 
rotates  and  comes  into  gear  with  the  rack  the  advancing 
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ttetli  successively  clear  the  stepped  teetli  of  the  rack  until 
the  latter  is  in  uioveuieut,  when  the  succeediu<>'  full  teeth 
of  tiio  pinion  engage  witii  the  full  teeth  of  the  rack.  This 
stepping  of  the  teeth  renders  it  practicable  to  preserve  tiie 
continuous  engagement  of  the  iiinion  with  either  one  or 
the  other  of  the  two  I'acks,  and  so  that-  dwell  or  over- 
running or  missing  of  the  meshing  of  tiie  teetli  is  inipos- 
sil  le  \\hatever  the  load  on  the  carnage.  To  spaa-e  the 
teeth  from  the  shock  at  the  reversal  a  rotary  buffer  is 
mounted  on  the  pinion,  while  corresponding  rotary  buffers 
are  mounted  on  adjustable  crossbars  on  the  carriage.  The 
latter  can  be  set  witli  the  utmost  nicety  so  that  the  buffer 
on  the  pinion  meets  one  of  the  buffers  on  the  can-iage  just 
the  least  fraction  of  a  second  before  the  termination  of 


m 

Fig.  2.— Plan  of  Teeth  on  Rack  and  Pinion. 

the  stroke  in  one  direction,  and  thus  takes  up  the  shock 
on  reversal.  Actually,  tlie  buffer  on  the  pinion  acts  as  n 
kind  of  accessory  tooth,  and  as  the  buffers  pass  each  other 
they  help  in  the  reversal.  We  have  seen  this  motion  at 
work  on  a  winding  frame,  running  at  <a  speed  of  1-30  strokes 
jter  minute  with  tlie  greatest  smoothness  and  certainty. 
Although  primarily  devised  for  a  winding  frame,  it  is 
evident  that  such  a  gear  is  capable  of  adaptations  to  many 
analogous  pui-jjoses  where  a  uniform  reciprocating  sliding 
motion  is  desired,  such  as  is  given  by  a  piniou-and-iack 
motion,  Init  where  tlie  dwell  of  the  older  forms  of  mantile 
motio'ii  with  tlieir  risk  of  disengagement  are  clasliing  it.  is 
objectionable. 

THE  RAILWAY  ELECTRIFICATION  PROBLEM 
AND  ITS  PROBABLE  COST  FOR  ENGLAND 
AND  WALES.* 

{Conchnhd  from  par/e  3-^4  ) 

The  next  point  to  arrive  at  i.s  the  mean  speed  nf  goods  and  mineral 
trains.  Railway  expert  opinion  being  again  resorted  to,  I  foinid  that 
mineral  trains  from  the  Midlands  to  the  South  and  fi-om  the  North  to 
South  made  a  good  average  speed  of  2.t  miles  per  hour  ;  but,  on  the 
other  hand,  there  were  sad  delays  iu  connection  with  the  ordinary 
goods  or  mixed  trains,  and  their  progress  was  very  slow.  The  stopping 
at  wayside  stations  to  drop  and  to  ])ick  up  wagons,  and  to  clear  the 
way  for  passenger  ti  ains,  greatly  retarded  their  speed.  The  outcome 
of  my  investigation.-*  was  that  it  vs'ould  not  be  safe  to  allow  a  mean 
speed  of  more  than  15  miles  an  hour. 

The  number  of  train.s  to  work  this  traffic  on  the  900  square  mile 
25  280 

section  would  therefore  be   =  16'86,  say  17  tiains,  where 

15  X  100 

25,280  represents  ton  miles  and  15  x  100  lep'esents  miles  pei- 
hour  X  tons  per  train. 

The  gross  weight  of  the  train  I  put  as  follows  : — 

Goods  and  minerals    100  tons. 

Wagons  t')  carry  same    100  ,, 

Locomotive  and  brake  vans   100  „ 

Empty  wagons  on  transit   50  ,, 

The  total  weight  would  be    350  tons. 

The  power  necessary  for  17  ti-ains,  each  of  a  gross  weight  of  350  tons, 
with  a  mean  speed  of  15  miles,  would  be  : — 

Tractive  effort  per  ton  =  3  +  —  =  3-9  lb. 
^  250 

3'9  X  350  =  1,365  tractive  effort  per  train. 

=  54'6,  say  55  mechanical  H.P. 
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Assuming  the  total  losses  between  the  power  centre  and  the  train 
wheels  to  be  1 00  per  cent,  the  total  power  required  would  be  55  x  17 

X  2  =  1870  M.H.P.  The  extraneous  power  absorbed  in  goods  and 
mineral  shunting  at  the  various  depots  and  at  wayside  stations  would 
greatly  exceed  the  extraneous  power  recjuired  for  passengei'  service; 
therefore  I  consider  an  additional  100  per  cent  none  too  much.  1,870 

X  2  =  3,740  M.H.P.  would  be  the  total  required  for  the  locomotion 
and  shunting  of  17  trains. 

3,740  X  24  X  365  =  32,762,400  H.P.  hours  per  annum. 
Converted  iuto  electrical  (3,470  H.P.  =  2,790  kilowatts). 
2,790  X  24  X  365  =  24,440,400  kilowatt-hours  per  annum. 

The  total  for  both  passengers  and  goods  is  42,435,630  kilowatt-hours 
[ler  annum.  The  power  plant  required  for  this  would  be  one  of  5,529 
kilowatt  capacity,  but  allowance  must  be  made  for  duplication.  In  the 
paper  read  by  Mr.  Langdon  he  considers  100  per  cent  necessary  for 
this,  so  I  have  based  the  following  estimate  on  plant  of  11,000  kilowatt 
capacity. 

Estimate  op  Ccst  of  Powkr  Station  of  11,000  Kilowatts 
Capacity. 

£  £ 

Land  and  building?   50,000 

Steam  generating  plant  for  11,000  kilowatts  at  £20 

per  kilowatt   220,000 

  270,000 

Substations. 

25  stations,  each  of  1,000  kilowatt  capacity,  land 

and  buildings    50,000 

25  converters,  each  of  1,000  kilowatt  capacity  at  £7 

per  kilowatt   175,000 

  225,000 

Distribution. 

Cables,  including  laying,  £700  per  mile  for  two 

tracks,  235  miles   164,500 

Extra  required  for  sections  of  the  i-oute  where  four 
tracks  exist,  also  for  termini  and  sidings  :  these 
calculated  to  be  equal  to  one  additional  track,  or 
£350  per  mile   '.   82,250 

Contact  rail  and  bonding,  £700  per  mile  for  two 

tracks    164,500 

Ditto  for  termini  and  sidings  and  where  four  tracks 

exist    82,250 

  493,500 

Rolling  Stock. 

2S5  motor  carriages  and  electric  locomotives  at 

£3,000    855,000 

Less  ci'edit  for  285  existing  locomotives  at  £1,500...  427,500 

  427,500 

Total  cost  of  electrication    £1,416,000 

The  above  estimate  being  the  cost  of  one  section  of  9(10  square  miles, 
the  cost  of  electrification  of  the  whole  railways  iu  England  and  Wales 
would  be  £1,416,000  x  65  =  £92,040,000,  or  .say  £100,000,000. 

The  question  now  arises,  would  the  saving  in  the  working  expenses 
justify  this  enormous  expenditure?  I  shall  endeavour  to  show  that 
it  would,  but  only  on  well  organised  lines  similar  to  those  I  have 
suggested. 

In  the  Board  of  Trade  Returns  of  1901  the  total  train  mileage  is  put 
at  332  808,431,  made  up  as  follows  :— 

Passenger    185,852,615 

Goods  and  minerals    146,520,704 

Mixed    435,112 

Total    332,808,431 

In  the  following  calculations  I  base  the  cost  of  the  goods  and  mineral 
traffic  and  the  pas-euger  traffic  only.  The  total  cost  of  locomotive 
power  (including  stationary  engines)  was  £16,786,262.  The  cost  of 
stationary  engines  as  Compared  to  the  <  ost  of  the  locomotive  engines 
could  only  be  infinitesimal,  as  they  are  used  primarily  for  electric 
lighting  and  pumping  purposes,  and  as  the  installation  of  the  proposed 
electric  power  stations  would  render  the  further  existence  of  these 
engines  unnecessary,  I  have  not  taken  them  into  consideration  for  the 
purposes  of  this  estimate. 

£16,786.262  x  240  .-^  ^    •  -i 

— '  -       -  =  12105  pence  per  train  mile, 

332,808,431  '  ' 

as  at  present  shown  by  the  Board  of  Trade  Returns. 

From  Mr.  W.  Langdon's  excellent  pa|  er  before-mentioned,  I  extract 
the  following  points  and  include  them  in  my  calculntions.  I  am  sure 
that  the  care  that  lias  been  exercised  in  compiling  them  proves  their 
accuracy. 

Coal    7'1 1  .jd.  per  ton. 

Cost  of  staff  at  power  .station    '024;  d.  per  kilowatt. 

Water    ■0C5:d.  per  kilowatt. 
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Sttb-station. 

Staflf    ■0299d.  per  kilowatt. 

Outdoor  service    OOild.  per  kilowatt. 

Oil,  waste,  and  sundrie.s   'OlOgd.  per  kilowatt. 

Locomotive  drivers  and  assistants   2"6500d.  per  train  mile. 

Repairs  and  renewals  of  machinery    2'OOOOd.  per  train  mile. 

Renewals  of   cables  and  contact  rail  or 

trolley  wire   ■■    ■2o90d.  per  train  mile. 

The  total  kilowatts  required  to  be  generated  to  meet  the  working  of 
the  whole  system  for  one  year  would  be 

12,435,630  X  65  =  2,758,315,950  =  8-288  kilowatts  per  train  mile. 

Estimate  ok  Annual  Expekdituke  ok  VVohking  by  Electricity 
THE  Railway  System  of  England  and  Wales. 


Capital  outlay,  £100,000,000— 
Interest  at  3J  per  cent  

Generating  stations  staff   

Coals,  41b.  per  kilowatt-hour  at  7s.  lUd. 
per  ton,  4,930.028  tons  

Water,  25  lb.    r-er    kilowatt-hour,  at  2 J. 
per  1,000  gallons  

Sub-station  staff   

Outdoor  service  

Oil,  waste,  and  sundries  

Total  estimated  cost  of  generation  slid 
distribution  

Locomotive  drivers  and    assistants,  the 
same  as  at  present  

Repairs  and  renewal  of  machinery  

Renewals  of  cable  and  contact  rail   

Locomotive  oil,  waste,  and  sundries  

Rates,  taxes,  ofiBce,  insurance,  &c  

Mixed  traffic,  435,112  train-miles  at  7-5206 
per  train-mile,  the  electrical  cost 

Total  cost  of  locomotion  

Total  cost  of  the  «  hole   


Cost  per 

Cost  per 

trtdn-mile 

kilo  »  att 

ii  pence. 

in  pence. 

d. 

d. 

3  .500,000 

2-5273 

-3049 

281, 57U 

"2031 

•0245 

1.061,740 

1-4131 

•1705 

57,405 

-0415 

-0050 

343,640 

•2477 

•0299 

47,121 

'0339 

"0041 

125,273 

•0904 

-0109 

2,811,815 

2-0297 

•2449 

3,609,955 

2-6465 

-3193 

2,769,777 

1-9973 

•2409 

358, (i8G 

•2580 

•0311 

123,334 

•0891 

•0107 

692,444 

•5000 

•0003 

13,635 

7,627,831 

5^4909 

•6623 

13,939,646 

10^0479 

1-2121 

The  saving  thu.s  effected  is  £2,846,616,  but  it  should  be  noted  that 
this  amount  includes  £3,500,000,  the  3^  per  cent  interest  on  the  new 
capital  necessary  for  the  conversion.  The  difference  in  the  cost  per 
train  mile  is  2-C5?ld.  in  favour  of  electricity,  but  excluding  the  interest 
on  new  capital  the  saving  is  4-5844d.  per  train  mile.  The  paid-up  capital, 
including  loans,  for  1901,  was  £986,646,78-2,  and  the  saving  obtaining 
from  electrical  working  is  equal  to  0^29  per  cent.  The  percentage  on 
the  cost  of  conversion  is  2  85  per  cent,  in  addition  to  the  3^  per  cent 
included  in  the  estimate  of  cost. 

Would  this  extra  profit  of  0-29  per  cent  be  a  sufficient  incentive 
for  the  companies  to  undertake  this  revolutionary  departure  ?  I  am 
inclined  to  think  that  it  would  not,  and  yet  to  yield  even  this  small 
amount  of  profit  it  is  essential  to  treat,  for  purposes  of  electrification, 
the  railway  system  as  a  whole,  and  in  a  properly  organised  way  jointly, 
otherwise  I  feel  pretty  confident  that  the  alteration  or  conversion  could 
only  be  brought  about  by  incurring  a  very  heavy  loss. 

The  point  now  to  consider  is  in  what  way  could  electrification  be 
introduced  to  justify  not  only  this  large  amount  of  expenditure,  but  to 
benefit  the  shareholders  and  all  classes  of  the  public  alike.  It  has 
been  proved  beyond  a  doubt  that  where  an  accelerated  and  a  more 
frequent  service  has  been  given,  along  with  a  generous  reduction  in 
fares,  the  traffic  has  increased  fourfold.  In  this  country  and  in  Italy  I 
believe  this  to  be  the  case.  If  this  large  increase  has  been  obtained 
with  passengers,  is  it  not  likely  to  obtain  also  with  goods  and  minerals  ? 
My  opinion  is  decidedly  in  the  affirmative. 

Now  assume  that  by  gradual  stejjs  the  railway  companies  were  to 
reduce  the  passenger  fares  to  one-half  of  the  mean  obtaining  to-day, 
viz.,  to  ^d.  per  passenger  mile,  and  the  goods  and  minerals  to  'id.  per 
ton  mile,  and  to  increase  the  loug-distance  speed  to  a  mean  of  50  miles 
an  hour  and  the  short-distance  speed  to  30  miles  an  hour,  while  at  the 
same  time  doubling  the  ti-ain  miles  by  giving  a  moi-e  frequent  service. 
The  alteration  would  lead  to  an  increase  of  traffic  to  at  least  threefold 
if  not  moi-e.  1'he  jiasssenger  load  factor  at  present  of  only  10  per  cent 
appears  to  me  to  be  so  ridiculously  low  that  I  think  with  a  little 


diflerentiatiou  it  could  be  materially  improved.  It  seems  absurd  to 
fcupply  a  conveyance  weighing  200  tons  to  convey  2'i  tons  of  people 
about,  and  that  is  what  it  really  amounts  to.  The  high  peak  of  the 
suburban  passenger  load  is  when  people  are  going  and  returning  from 
business ;  consequently  for  ten  or  twelve  hours  out  of  the  eighteen  the 
trains  are  running  practically  empty.  Under  these  conditions  one 
motor  coach  and  perhaps  a  trailer  would  amply  suffice  during  these 
periods  of  little  traffic,  instead  of  the  200  tons  trains  in  use  at  the 
present  time  ;  therefore,  with  double  the  headway  and  an  accelerated 
speed,  a  far  better  passenger  load  factor  could  be  obtained.  An 
alteration  of  this  nature  would  solve  many  problems,  the  housing 
question  being  one  of  them  ;  the  congestion  in  towns  would  be  relieved, 
people  in  the  poorest  of  circumstances  could  Uve  a  few  miles  out  and 
their  railway  expenditure  could  be  met  by  the  saving  in  rent,  and 
overcrowding  in  big  towns  would  become  a  thing  of  the  past.  The 
alteration  in  the  goods  and  mineral  services  would  lead  to  the  revival 
of  many  industries,  besides  bringing  into  being  many  new  ones.  It 
would  be  a  boon  of  incalculable  value  to  the  agricultural  interest.  No 
longer  would  it  be  possible  to  send  fruit  and  vegetables  from  the 
Continent  to  large  midland  towns  at  a  lower  rate  than  from  our  own 
producing  counties  ;  nor  would  it  be  probable  that  finished  articles  of 
commerce  would  be  sent  from  New  York  via  Liverpool  to  London  at  a 
lower  rate  as  from  Manchester  to  London,  as  the  railway  freights  to 
London  would  be  less,  which  is  not  so  at  the  present  time.  There  can 
be  no  doubt  that  this  question  of  railway  freights  has  a  most  important 
and  vital  bearing  on  all  our  industries. 

With  the  view  of  ascertaining  how  the  result  would  be  likely  to 
work  out  if  this  idea  were  entertained,  I  have  made  estimates  showing 
the  probable  cost  of  new  plant  and  the  cost  of  running  under  these 
circumstances.  I  have  calculated  the  increased  traffic  to  be  threefold 
under  the  conditions  I  have  named. 

Allocation  for  900  mile  section  : — 

Passenger  train  miles    5,718,542 

Number  of  passengers  carried   47,131,329 

Receipts  from  passengers   £914,047 

Number  of  engines    142 

Number  of  coaches    873 

Miles  of  railway   235 

I  deduce  the  following  from  these  figures  :  — 

Passenger  train  miles  per  day   15,667 

Passenger  train  miles  per  hour  (18  hours)   870 

Number  of  passengers  per  day     129,126 

Number  of  passengers  per  hour   7,174 

Receipts  per  day   £2,505 

Receipts  per  hour   £139  10s. 

Receipt?  per  train  mile   38'4d. 

Receipts  per  passenger   4-65d. 

If  the  receipts  are  38-4d.  per  train  mile  at  Jd.  per  mile  per  passenger, 
there  would  be  77  passengers  on  each  train.  If  we  differentiate  in  the 
way  suggested,  and  run  trains  of  sufficient  capacity  dui-ing  the  day 
calculated  to  meet  the  different  press  of  traffic,  the  mean  weight  of 
train  might  materially  be  reduced.  By  the  adoption  of  a  train  of  150 
tons  weight  with  a  carrying  capacity  of  300,  instead  of  a  200  ton  train, 
we  should  have  a  passenger  load  factor  of  26  per  cent,  which,  under 
the  circumstances,  I  consider  none  too  large.  Taking  the  average  of 
speed  to  he  40  miles  an  hour,  the  number  of  trains  required  to  serve 
870 

one  ai-ea  would    be  —  =  say  22  trains  ;    in  fact,  owing   to  the 

acceleration  of  speed  from  24  miles  per  hour  to  40  miles,  only  four 
additional  trains  are  required. 

I  estimate  the  power  essential  to  supply  this  system  to  be  as 
follows  : — 

40- 

3  +         =9-4  tractive  eflort  per  ton. 

250  ^ 

9-4  X  150  =  1410  tractive  effort  per  train. 

1410  X  40  _  j^gQ  mechanical  horse  power  per  train. 
375  ' 

Allowing  for  a  loss  of  100  per  cent  between  the  pi'ime  motor  and 
the  train  wheels,  we  have  a  total  power  i-equired  for  22  trains  of  150  x 
2  X  22  =  6,600  M.H.P.  To  add  50  per  cent  to  this  for  extraneous 
power  required,  a  total  of  9,900  M.H.P.  would  be  reached,  this  being 
equivalent  to  7,365  kilowatt  hours.  7,365  x  18  x  365  =  48,388,050 
kilowatt  hours  per  annum. 

We  have  now  to  consider  the  question  of  goods  and  minerals.  By 
the  reduction  of  50  per  cent  in  the  freight,  the  liig  towns  in  the  North 
would  be  brought  into  closer  commercial  relation  with  the  towns  in  the 
South,  the  interchange  of  merchandise  would  be  more  self-contained, 
consequently  moie  independent  of  foreign  supplies.  It  is  well  known 
that  all  sorts  and  conditions  of  producers  and  manufacturers  in  this 
country  are  greatly  handicapped  in  consequence  of  the  inequality  and 
high  i-ates  obtaining  in  railway  freights — inequalitj',  inasmuch  as  the 
foreigner  has  a  distinct  advantage  given  him  by  the  railway  companies 
in  this  countrj'  over  that  enjoyed  hy  the  Britisher ;  high  rates,  inasmuch 
as  the  mean  freights  of  the  foreign  railways  are  a  very  little  more  than 
one-half  of  those  in  vogue  in  this  country. 
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The  reduction  in  freights  suggested  would  lead  to  a  greatei-  demand 
for  express  traffic,  and  it  would,  in  ni)'  opinion,  be  safe  to  base  the 
mean  speed  of  trains  at  25  miles  au  hour.  The  mean  net  weight  of 
merchandise  carried  I  increase  from  100  tons  to  150  tons  per  train. 
The  merchandise  on  a  900  square  mile  section  under  these  conditions 
would  therefore  be  : — 

Number  of  tons  carried  per  annum   16,'204,394 

Receipts    £1,03(5,036 

Goods  train  miles  per  annum    4,380,000 

Goods  train  miles  per  day                               ...  12,000 

Goods  train  miles  per  hour    500 

Number  of  tons  per  day   44,395 

Number  of  tons  carried  per  hour   1,850 

Receipts  per  day   £2,838 

Receipts  per  hour      £118 

Receipts  per  ton  mile    gd. 

Receipts  per  train  mile    4s.  8^d. 

The  receipts  per  hour  divided  by  the  receipts  per  ton  mile, 
£118 

— — —  =  75520  ton  miles  per  hour. 

The  weight  of  merchandise,  150  tons  x  25  speed  in  miles  per  hour 

75520 

=  3,750  ton  miles  per  train  per  hour  =  =20  trains  required  to 

^  ^  3750  ^ 

be  actually  requiring  power. 
Gross  weight  of  train  : — 

Merchandise   150  tons 

Wagons  to  carry  same    150  „ 

Locomotive  and  brake  vans    100  „ 

Empty  wagons  on  transit    75  „ 

Total   475  tons 

Power : — 

25- 

3  +          =  5"5  tractive  efibrt  per  ton. 

250  ^ 

5'5  X  475  =  2612  tractive  effort  jier  train. 

2612^x  25  _  j^^.j^  gj^y        M.H.P.  per  train  mile. 
3/5 

Add  to  this  100  per  cent  to  cover  total  losses,  and  the  power  required 
to  run  20  trains  would  be  175  x  2  x  20  =  7,000  M.H.P.  per  hour. 
Add  100  per  cent  for  extraneous  power  required,  such  as  for  shunting, 
empty  wagon  trains,  light  engines,  etc,  and  we  have  a  total  of  14,000 
M.H.P.  to  provide  for,  which  is  equivalent  to  10,444  kilowatt  hours,  and 
0'069  of  a  kilowatt  per  ton  mile.  The  total  required  for  both  passenger 
and  goods  traffic  is  therefore  equal  to  17,800  kilowatts  per  hour.  To 
allow  for  duplication  of  plant,  I  consider  that  the  station  should  be  of 
a  capacity  of  36,000  kilowatts.  The  annual  demand  of  power  would 
be  for  passengers,  488,388,050 ;  for  merchandise,  91,489,440  ;  total, 
139,877,490  kilowatt  hours.  The  total  for  the  65  stations  embracing 
the  whole  of  England  and  Wales  would  be  9,092,036,850  kilowatt 
hours,  and  12,187,716,905  M.H.P.  hours. 

The  passenger  train  miles  for  the  whole  system  would  be  371,705,230; 
the  merchandise  train  miles,  284,700,000  The  total  is  thus  656,405,230 
per  annum  =  13"85  kilowatts  per  train  mile. 

Estimate  of  Cost  of  Powee  Station,  36,000  Kilowatt  Capacity. 

£  £ 

Land  and  buildings   50,000 

Generating  plant  at  £20  per  kilowatt    720,000 

  770,000 

Substations  {So),  2,000  kilowatts  : — 

Land  and  buildings   50,000 

Converting  plant  at  £7  per  kilowatt    350,000 

  400,000 

Distribution  cables,  including  laying  for  two  tracks 

at  £700  per  mile   164,500 

Extra  required  for  sections  of  line  whei'e  four 
tracks  exist,  also  for  termini  and  sidings — these 
are  calculated  as  being  equal  to  one  additional 

track,  £350  per  mile    82,250 

Contact  rail  or  trolley  wire  and  bonding,  £700  per 

mile  for  two  tracks   164,500 

Ditto  for  termini,  sidings,  and  where  four  tracks 

exist,  £350  per  mile    82,250 

  493,500 

1,663,500 

Rolling  stock,  the  same  as  in  other  estimate    427,500 

Total  cost   £2,091,000 

The  total  cost  of  electrification  for  the  whole  of  England  and  Wales 
would  therefore  be  £2,091,000  x  65  =  135,915,000,  say  £150,000,000. 

The  question  now  arises  as  to  what  additional  capital  would  be 
required  to  provide  the  extra  aocommodation  necessary  to  cope 
with  three  times  the  traffic  to  that  obtaining  at  the  present 
time.    It  ia  a  well-known  fact  that  for  many  years  past  the 


railway  companies  have  been  spending  large  sums  of  money 
in  extending  their  preuiiscs,  and  have  without  doubt  provided 
aoooniniodatiou  for  greatly  increased  traffic  for  many  years 
to  come.  The  great  bulk  of  the  through  stations  would  require 
very  little  additions  to  their  size  and  accommodation  to  meet 
this  increase  in  the  traffic,  but  I  see  that  great  congestion 
would  take  place  at  termini  and  on  the  main  trunk  lines, 
some  sections  of  which  would  necessarily  have  to  be  widened. 
There  would  also  be  some  considerable  additions  to  be  made 
to  the  rolling  stock,  also  in  the  extension  of  collecting  and 
delivery  vans. 

Tittle  will  not  allow  me  to  enter  in  full  detail  into  the  cost, 
but,  roughly  speaking,  I  think  that  an  additional  sum  of 
i>150,000,000  would  go  a  long  way  to  cover  it.  If  I  am  right 
in  this  supposition,  an  increase  of  capital  equal  to  ^6300,000,000 
would  be  necessary  to  cope  with  the  proposed  greater  train- 
mileage  and  the  trebled  traffic. 

The  total  receipts  for  1901  were  .£90,703,771),  and  the  total 
working  expenses  were  .£58,349,606,  being  64  per  cent  of 
expenditure  to  receipts.  We  have  ascertained  the  additional 
cost  of  locomotive  working,  but  what  would  be  the  additional 
cost  of  dealing  with  the  increase  of  traffic  in  other  dejiairtments? 
A  large  increase  in  the  subordinate  staffs  would  be  imperative, 
but  only  in  those  staffs,  as  the  chief  officials  would  be  a 
standing  charge  and  require  no  increase.  I  think  that  an 
increased  expenditure  of  25  per  cent  in  all  other  departments 
except  that  of  locomotion  would  meet  the  requirements  of 
the  additional  traffic.  Now  deduct  the  cost  of  locomotion, 
^16,786,262,  from  the  total  expenditure  of  ,£58,349,606,  = 
,£41,563,344,  add  25  per  cent  =  .£52,954,177,  and  also  add  to 
this  the  cost  of  locomotion  under  the  new  conditions, 
^17,348,463,  and  we  obtain  the  figure  .£70,302,640,  which  is 
therefore  the  estimated  cost  of  working  the  whole  system 
under  the  new  conditions. 

The  gross  revenue  obtaining  would  be  increased  from 
,£90,703,770  to  ^6136,055, 655,  and  the  result  in  the  percentage 
proportion  of  expenditure  of  total  receipts  would  be  516  per 
cent,  as  against  64  per  cent,  the  figure  obtaining  at  the  present 
time. 

Estimate  of  Annual  Cost  of  Running. 


£ 

Capital  outlay,  £150,000,000  at  3^  per  cent  . . 

5,250,000 

1-919 

•1385 

Power  Station* 

Staff   

464,073 

•183 

•0122 

568,252 

•207 

•015 

Coals,  4  lb.  per  kilowatt  hour  at  7e.  IUc.  per 

6,460,487 

2-362 

•1705 

Water,  25  lb.  per  kilowatt  at  2d.  per  gallon . . 

189,417 

■069 

•005 

94,708 

•035 

•0025 

189,417 

•069 

•005  ' 

7,966,354 

2-925 

-2102 

Locomotives. 

Wages  to  drivers  and  assistants.     As  the 

mean  speed  has  been  increased  by  60  per 

cent,  the  wages  per  train  mile  has  been 

reduced  by  40  per  cent  in  these  ealcula- 

4,348,684 

1^590 

•1148 

Locomotive  oil,  waste,  and  sundries  

189,417 

-069 

■005 

Repairs  and  renewals  of  machinery,  2i  per 

•0867 

cent  on  capital  outlay  of  £150,000,000  .... 

3,750,000 

1-lSS 

1,094,008 

-400 

•02SS 

Grand  total  of  expenditure   

22,698,463 

8-091 

■5830 

Cost  per 
train  mile 
in  pence. 


Cost  per 
kilowatt 
in  pence. 


The  proportion  of  net  receipts  to  paid-up  capital  in  1901  was 
3^279  per  cent;  the  same  proportion  under  the  new  proposed 
conditions  would,  after  increasing  the  capital  by  ^£300,000,000 
(viz.  to  ^61,286,646,782),  be  5-1  per  cent,  or  an  increase  in 
the  profits  of  1-831  per  cent,  which  would  represent  an  additional 
profit  of  ^23, 558,421  per  annum. 

If  such  a  revolution  as  I  have  suggested  were  to  take  place, 
I  do  not  think  that  my  prognostications  would  be  found  to  be 
very  wide  of  the  mark.  I  feel  confident  that  something  akin 
to  these  results  would  be  realised  if  the  experiment  were  made, 
but  strict  and  harmonious  organisation  between  the  companies 
would  be  absolutely  essential. 

In  a  little  pamphlet  entitled  "  Should  Eailways  be 
Nationalised,"  by  Mr.  W.  Cunningham,  much  very  useful  infor- 
mation is  given,  which  undoubtedly  justifies  that  gentleman's  con- 
tention. He  claims  that  under  State  management  a  saving  of 
^630,000,000  would  obtain.  While  not  quite  sharing  this  sanguine 
conclusion,  I  feel  convinced  that,  either  by  State  control  or  com- 
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biuation  ol'  the  companies,  a  very  great  economy  in  expenditure 
might  be  looked  for.  The  3,00<5  directors  could  be  dispensed  with, 
as  also  the  2,600  clerks  iu  the  Railway  Clearing  House,  and 
as  many  more  employed  in  the  audit  departments  of  the  various 
companies,  these  latter  being  employed  to  check  the  accounts 
between  the  comjjanies.  Unnecessary  duplication  of  staff  could 
be  avoided,  such  as  that  in  Manchester,  where  six  systems 
compete  and  each  employ  a  sejaarate  staff  of  officials,  all  of 
which  work  might  be  well  accomplished  by  one  staff.  Wasteful 
rivalry  would  cease,  and  trains  not  in  competition  with  each 
other  could  be  run  more  in  harmony  with  the  wants  of  the 
people.  Duplication  of  stations  would  not  be  required.  Com- 
petition with  the  Post  Office  for  parcels  traffic  would  cease. 
Legal  expenses  could  be  reduced  to  a  minimum,  owing  to  the 
joint  and  harmonious  working,  which  would  replace  the  pulling 
in  opposite  directions  which  many  of  the  companies  are  doing 
at  the  present  time. 

Duplication  of  merchandise  offices  would  become  unnecessary, 
and  instead  of  one  merchant  having  half  a  dozen  collecting 
vans  calling  upon  him  daily  at  his  place  of  business,  one  only 
would  suffice.  There  would  be  no  need  to  sort  out  by  shunting 
the  foreign  wagons  to  be  returned  to  the  respective  owning 
company,  but  the  rolling  stock  could  be  made  common  to  all 
companies,  and  wagons,  after  discharging  their  loads,  could 
again  be  utilised  for  traffic  to  any  destination.  In  fact  there 
is  scarcely  any  limit  to  the  saving  that  might  be  effected  if 
amalgamation  or  State  control  were  possible.  A  saving  equal 
to  dEH, 446,787  might  easily  result  under  such  joint  and  direct 
management,  and  this  would  make  the  expenditure  exactly 
43  per  cent  of  the  gross  revenue,  the  result  being  a  profit 
equal  to  6  per  cent  on  the  whole  of  the  capital  invested.  If 
the  State  were  to  obtain  control  and  absorb  the  companies  at 
par  value,  the  whole  could  be  paid  off  in  twenty-four  years  by 
adopting  a  sinking  fund  of  3  per  cent  while  paying  3  per  cent 
interest. 

In  conclusion,  I  wish  to  warn  the  railway  companies  from 
continuing  in  their  present  policy  with  regard  to  electrification. 
Indiscriminate  installations  are  useless  for  proving  whether 
electrification  is  economical.  The  only  way  by  which  electrical 
working  can  be  made  cheaper  than  the  present  method  is  by 
adopting  one  system  common  for  all  companies,  controlled  by 
one  central  body  like  the  Eailway  Clearing  House. 

There  are  six  or  seven  railway  systems  in  Manchester  •. 
would  that  centre  not  be  a  good  one  to  test  the  system  I  advocate? 
Assuming  that  Manchester  and  fifteen  miles  round  were 
electrically  equipped,  the  experiment  could  be  made  by  reducing 
all  the  passenger  fares  to  one-half  within  that  radius ;  and  if  treble 
traffic  resulted,  my  theory  will  have  been  proved  to  be  correct. 
The  next  course  to  be  pursued  would  be  to  electrify  the  whole 
of  Lancashire  in  the  same  way,  reduce  the  present  fares  and 
freights  to  one-half  within  the  county,  and  if  the  expected 
results  are  realised,  then  the  whole  of  England  and  Wales 
could  be  proceeded  with. 

To  show  how  British  internal  trade  is  handicapped  by  heavy 
railway  rates,  the  following  list  will  demonstrate  the  advantages 
possessed  by  the  foreign  producer  over  the  British:  — 

1.  Carriage   of   a  ton  of   apples,   Folkestone  to  London, 

£1  4s.  Id. 

Carriage  of  a  ton  of  apples,  California  to  London,  15s.  8d. 

2.  Carriage  of  a  ton  of  British  meat,  Liverpool  to  London, 

£2. 

Carriage  of  a  ton  of  foreign  meat,  Liverpool  to  London, 
^1  5s. 

3.  Carriage  of  a  ton  of  eggs,  Galway  to  London,  £4,  14s. 
Carriage  of  a  ton  of  eggs,  Denmark  to  London,  ^61  4s. 
Carriage  of  a  ton  of  eggs,  Russia  to  London,  £1  2s. 
Carriage  of  a  ton  of  eggs,  Normandy  to  London,  16s.  8d. 

4.  Carriage  of  a  ton  of  plums,  apples,  and  pears.  Queens- 

borough  (Kent)  to  London,  £1  5s. 
Carri.age  of  a  ton  of  the  same  from  Flushinsr  (Holland), 
12s.  6d. 

5.  Carriage,  per    ton,   of    English  pianos,   Liverpool  to 

London,  £3  10s. 
Carriage  of  above,  of  foreign,  .£1  5s. 

6.  British  timber,  per  ton,  Cardiff  to  Birmingham,  16s.  8d. 

Foreign,  as  above,  8s.  lOd. 

7.  Carriage  of  nails,  wires,  tubes,  per  ton,  from  Birmingham 

to  London,  10s.  9d. 
Carriage  of  same  from  Germany,  4s.  9d. 
Carriage  of  English  spades,   per  ton,  ^61  Is.    9d.;  of 
German,  6s.  6d. 
In  the  carriage  of  iron  ore  and  steel  rails,  the  American 
railway  charge  6s.  3d.,  where  the  British  charge  29s.  3d. 


COMPARATIVE  EXPERIMENTS  WITH  SATU- 
RATED AND  MODERATELY  SUPERHEATED 
STEAM  IN  LOCOMOTIVES. 

The  experimbiits  described  in  a  paper  by  JVtr.  Stialil  (see 
Ztitschrift.  des  Ver,  Deut.-Iug.,  No.  2)  were  u)adc  ou  behalf 
of  the  Breslau  Royal  Eaihvay  Depai'tment,  two  liigh-speed 
train  locomotives  being  fitted  with  Pielock  superheaters* 
and  compared  with  two-  similar  locomotives  without  super- 
heater as  to  their  consumption  of  water  and  coal.  The 
main  results  arrived  at  may  be  sununarised  as  follow :  — 

(1)  The  temperature  of  the  steam  on  issuing  from  the 
superheater  being  260  deg.,  the  saving  as  to  water  vajjorised 
was  about  16  per  cent,  and  as  to  the  consumption  of  coal 
12  per  cent,  whereas  the  steam  savmg  j^roved  equal 
to  about  10  per  cent  for  a  mean  steam  temperature  of 
230  deg.  in  the  dome. 

(2)  The  consumption  of  steam  in  the  diflferent  loco- 
motives compared  proved  the  same  for  equal  outputs. 

(3)  The  weights  of  water  vaporised  are  inversely  as  the 
specific  volumes  of  the  different  kinds  of  steam,  being 
directly  proportionate  tO'  the  specific  weight.  The  saving 
in  steam  obtained  corresponded  with  the  increase  in  the 
specific  volume  of  the  steam,  due  to  superheating. 

(i)  The  saving  in  steam,  being  dependent  only  on  the 
suj^erheat,  must  be  the  same  both  in  compound  and  twin 
locomotives  for  equal  superheat,  the  comparison  being 
relative  toi  quite  similar  locomo>tives. 

(5)  Slide  valves  could  be  used  up  to  the  highest  tempera- 
tures attained  (272  deg.  Cen.)  provided  sufficient  oil  was 
supplied  to  the  sliding  surfaces  by  means  of  lubricating 
presses. 

(6)  In  order  to  fully  utilise  tlie  advantage  inherent  in 
superheating  for  a  higher  efficiency  of  the  locomotive,  the 
cylinders  should  be  increased  proportionally  to  the  higher 
consumption  of  heat  (coal)  of  the  locomotive  (in  the  case 
of  equal  outputs)  without  superlieaters,  as  against  loco- 
motives with  superheaters. 


NOTES  ON  ELECTRIC  ACCUMULATORS.! 


The  "  Herald "  Motor  Manufacturing  Company,  49,  Deans- 
gate,  Manchester,  send  catalogue  of  their  high-class  motors 
and  automobiles.  The  motors  are  made  single,  two,  and  four 
cylinders,  with  mechanically  operated  valves,  and  sizes  ranging 
to  24  H.P.  The  firm  are  also  makers  of  petrol  engines  of 
launches. 


After  a  brief  reference  to  the  Edison  and  other  types  of 
cell,  the  author  confined  his  remarks  to  the  lead  storage  cell, 
stating  in  stationary  cells  it  was  now  the  usual  practice  to 
employ  Plante-type  positives  and  pasted  negatives ;  he  then 
discussed  the  "  formation  "  of  the  positives,  the  "  shedding " 
of  the  peroxide  from  them,  and  buckling.  The  pasting  and 
formation  of  the  negatives  were  then  dealt  with,  as  well  as 
the  gradual  shrinkage  of  the  active  material,  and  consequent 
loss  of  capacity.  The  older  system  of  building  up  the  plates 
into  "  sections  "  was  contrasted  with  the  modern  plan  of  suspend- 
ing the  plates  freely  in  the  cells  by  their  lugs,  and  the  advan- 
tages of  the  practice,  which  is  rapidly  coming  into  favour, 
of  "  burning "  up  all  the  connections  on  the  spot,  after  the 
erection  of  the  battery,  were  pointed  out. 

Motor-car  and  other  portable  cells  were  next  considered. 
Here  the  usual  practice  was  to  employ  light  pasted  plates,  which 
have  a  very  short  life,  but  which  are  made  as  cheaply  as 
possible;  and  are  simply  scraped  and  replaced  by  new  ones  as 
soon  as  they  begin  to  give  trouble. 

A  brief  outline  then  followed  of  the  chemical  action  in  the 
lead  secondary  cell,  and  of  the  causes  of  "sulphating"  and 
the  treatment  of  backward  cells.  The  variations  of  voltage 
and  specific  gravity  during  charge  and  discharge  were  discussed, 
and  the  author  laid  considerable  stress  on  the  fact  that,  in  his 
opinion,  the  gassing  is  the  best  indication  of  the  completion 
of  the  charge  of  a  battery.  Mention  was  made  of  the  import- 
ance of  free  circulation  and  diffusion  of  the  acid,  and  of  the 
consequent  failure  of  all  attempts  to  construct  "  dry "  or 
"  solid  "  accumulators,  and  the  variation  of  capacity  with  the 
rate  of  discharge  was  touched  upon.  The  paper  concluded  with 
a  reference  to  the  extreme  importance  of  the  chemical  purity 
of  the  materials,  not  only  of  those  used  in  the  manufacture  of 
the  plates,  but  also  of  the  acid,  and  even  of  the  water  used 
for  filling  up. 

A  discussion  followed,  in  which  Messrs.  F.  S.  Pilling,  L.  M. 
Ferreira,  W.  Alston,  J.  R.  Bowden,  W.  Fennell,  W.  T.  George, 
A.  W.  Marshall,  E.  S.  New,  and  Ancher  took  part. 

*  The  Pielock  superheater  was  illustrated  and  described  in  our  issue  of  January 
29th,  1904. 

t  Abstract  of  a  paper  read  before  the  Junior  Institution  of  Engineers,  on 
March  4th,  1904,  by  Mr.  G.  C.  AUingham. 


380 


THE    PRACTICAL  ENGINEER. 


[April  1,  1904 


INVENTIONS  OF  THE  WEEK. 

By  Marks  and  Clekk,  Th&  Practical  Engineer  Patent  Agency, 
18,  Southampton  Buildings,  Chancery  Lane,  London,  W.C.; 
30,  Cross  Street,  Manchester ;  and  13,  Temple  Street, 
Birmingham. 

The  first  date  given  after  the  number  of  each  specification  is  the  date 
of  application.  The  second  date  is  that  of  the  advertisement  of 
acceptance  of  the  complete  specifications. 

The  following  accepted  specifications  were  advertised  on  the  date 
mentioned,  and  within  two  months  of  such  date  any  person  properly 
interested  can  oppose  the  sealing  and  grant  of  the  patent  by  giving 
formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  specification  herein  referred  to,  or  of  any  other  published 
patent  specification,  will  be  forwarded  post  free  for  one  shilling  upon 
application  being  sent  to  Messrs.  Marks  and  Cleric  at  either  of  the 
above  addresses. 

Grates  for  Furnaces.  Lakk  (Communicated  from  Germany 
by  Sachsische  Meischinefabkik  vorm  Hartman'Act.'Ges.  )  No.  5071 
of  4th  March,  1903.  Ad.  of  ac,  March  2nd,  1904.— This' 
invention  relates  to  an  inclined  grate  with  liquid  cooled  bars, 
and  is  characterised  by  the  fact  that  the  hollow  cross  beam 


Specification  No.  5071,  of  190S. 

to  which  the  liquid  jJasses  from  the  lowest  grate  bar  is  con- 
nected by  means  of  a  flexible  pipe  with  a  reservoir  in  which 
a  float  is  arranged,  the  connection  of  which  float  with  the 
admission  cock  for  the  liquid  is  capable  of  adjustment,  so  as 
to  permit  of  altering  the  degree  of  inclination  of  the  grate 
without  interrupting  the  regulation  of  the  admission. 

Reversing  Feed  Motion  for  Lathes.  Pollock  Mackab 
No.  7413,  of  31st  March,  1903.  Ad.  of  ac,  March  2nd,  1904.— 
This  invention  relates  to  a  reversing  feed   motion  for  lathe 


Specification  No.  74ia,  of  1903 

cam-iage,  whereby  the  operator  can  reverse  or  stop  the  carrijgr 
without  moving  his  position.  The  swiugiug  arm  bracket 
swing  or  rock  pinion  shaft  carries  three  pinions,  two  of  which 


arc  always  in  mesh  with  large  wheel  or  rack  pinion  spindle, 
the  third  wheel  being  merely  a  carrier  wheel  to  reverse  the 
direction  of  one  of  the  other  two  pinions,  this  carrier  wheel 
acting  as  a  driver  between  the  pinion  on  cross  worm  shaft 
to  the  25inion  carried  on  the  jswinging  bracket,  and  this  pinion 
drives  the  spur  wheel  on  rack  pinion  spindle — by  this  is 
imparted  a  forward  motion  to  the  carriage  of  lathe,  that  is  a 
sliding  motion  towards  the  fast  headstock  of  lathe.  To  stop 
the  carriage,  swing  the  bracket  to  the  central  position,  when 
carrier  pinion  and  reversing  pinion  are  out  of  gear  with  the 
pinion  on  worm  shaft.  To  reverse  direction  of  travel,  raise 
the  swinging  arm,  bracket  to  top  2>osition,  the  reversing 
pinion  then  comes  in  mesh  with  the  j)inion  on  the  worm  shaft 
and  drives  into  spur  wheels  on  rack  pinion,  imparting  a 
reverse  travel  on  the  carriage,  that  is  towards  the  loose  head- 
stock  of  the  lathe. 

Regulating  Valve.  Gkeen.  No.  6413,  of  20th  March,  1903. 
Ad.  of  ac,  March  2nd,  1904. — This  invention  relates  to  a 
regulating  valve  having  two  seats  and  two  valves  each  of 
which  valves  is  independently  movable  in  relation  to  its  seat 
and  is  mounted  on  a  sejjarate  s23indile  articulated  to  a  lever. 


Specification  No.  6i43,  of  1903. 

the  ends  of  the  levers  being  controlled  together.  Suitable 
means  are  j^rovided  for  varying  their  distance  apart,  so  as  to 
enable  the  valves  to  be  opened  and  closed  easily.'  (A  full 
descriiotiou  of  this  valve  was  given  iu  The.  Practical  Engineer 
of  March  18th,   1904,  page  329.) 

Steam  Trap  and  Automatic  Drain  Cock.  Buckley 
No.  8432,  of  14th  April,  1903.  Ad.  of  ac,  2nd  March,  1904.— 
The  expansion  and  contraction  is  obtained  in  a  metal  tube, 
which  contains  the  steam  or  water.  At  one  end  of  the  tube 
a  valve  is  fixed,  and  a  casting  is  fixed  at  the  opposite  end. 
Between   the  vah^e  and  casting  two   arms  are  attached  and 


Specification  No.  8432,  of  1903. 

form  a  toggle  joint,  one  arm  being  prolonged  to  the  valve 
spindle.  When  the  tube  expands  the  arms  are  straightened 
and  the  valve  is  closed  thereby  thus  preventing  the  escape  of 
steam,  therefore  when  tube  contracts  the  arms  close  up,  and 
by  so  doing  open  the  valve  which  allows  the  water  to  drain  out, 
thus  forming  a  steam  trap  and  an  automatic  water  drain.  The 
valve  and  casting  are  held  in  position  by  a  metal  rod  passing 
underneath  the  metal  tube. 

Apparatus  for  Actuating  the  Dampers  and  Control- 
ling the  Blast  Apparatus  and  Mechanical  Stokers  for 
Steam  Boiler  Furnaces.  Auld.  No.  7420,  of  3lst  March,  1903. 
Ad.  of  ac,  March  2iid,  1904. — This  invention  relates  to  apparatus 
for  actuating  the  dampers  and  controlling  the  blast  apijaratus 
and  mechanical  stokers  of  steam  boiler  furnaces,  and  consists 
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in  the  combination  with  a  diaphragm  and  regulating  valve  of 
a  cylinder  and  piston,  fitted  with  a  piston  rod,  jointed  to 


Specification  No.  7420,  of  1903. 

the  actuating  lever  and  carried  within  an  enclosing  tube,  bearing 
against  the  piston  and  working  through  a  bush  in  the  cylinder 
end.  The  invention  is  particularly  adapted  for  high-steam 
Ijressures. 

Wheels  for  Railway  and  Like  Vehicles.  Ju^es.  No. 
9076,  of  22nd  April,  1903.  Ad.  of  ac,  2nd  March,  190i.— 
According  to  this  invention  the  tyres  and  spokes  only  of 
wheels  for  railway  vehicles  and  the  like  are  cast  in  one  piece. 


Specification  No.  D076,  of  ]i)03.  > 

and  the  nave  is  added  after  the  casting  has  cooled  down, 
and  IS  free  from  excessive  tension,  and  is  by  suitable  machinery 
so  formed  as  to  produce  such  intimate  connection  with  the 
spokes,  by  filling  up  all  the  interstices  between  and  around 
them  as  in  its  practical  aspects  to  resemble  one  piece. 

Air  Compressors.  I^eavell,  .vnd  Reavell  and  Co.  Limited. 
No.  9220,  of  23rd  April,  1903.    Ad.  of  ac,  2nd  March,  1904.— 


Specification  No.  0220,  of  1903. 


This  invention  relates  to  air  compressors,  and  comprises  improve- 
ments upon  the  previous  invention,  No.  13161,  of  24th  June, 
1899.  By  the  jjresent  invention  the  crank  pin  is  lengthened 
and  a  larger  proportion  of  its  circumference  is  enclosed  than 
one  fourth  (up  to  as  much  as  the  whole  of  it  if  required), 
by  arranging  the  cylinders  upon  two  planes,  parallel  to  each 
other,  but  sufficiently  far  apart  to  give  the  required  width  to 
the  two  connecting  rod  ends  or  their  brasses,  which  may  be 
similarly  enclosed  by  sockets,  caps  or  rings,  or  by  the  marine 
type  of  strap  for  connecting  rod  ends,  as  desired.  The  circular 
frame  is  also  widened  out  at  that  part  which  encloses  a  cylinder, 
in  some  cases,  or  the  two  parallel  faces  of  the  frame  are  made 
continuous  on  their  faces,  if  required.  The  arrangement  of  the 
cylinders  on  two  planes,  termed  "  staggered,"  is  applicable  to 
either  single  or  two  stage  air  compressors;  the  cylinders,  pistons, 
inlets,  outlets,  valves,  Avater  tank  or  cooling  chamber,  passages 
or  air  receivers  for  the  .single,  or  for  the  first  and  second  grades 
of  compression,  being  arranged  accordingly  in  the  circular 
shaped  frame  carrying  the  general  apparatus.  The  figure  shows 
a  section  through  the  frame  of  a  four  cylinder  two  stage 
air  compressor. 

Combined  Thrust  and  Journal  Bearings.  Hoffmann 
No.  9497,  of  27th  April,  1903.  Ad.  of  ac,  March  2nd,  1904.— 
This  invention  relates  to  a  combined  thrust  and  journal  bear- 
ing, comprising  a  "cup"  portion  of  the  journal  bearing  and  a 


Specification  No.  0497,  of  1903. 

seating  for  the  "  cone  "  portion  of  the  thrust  bearing,  formed 
in  one  piece,  with  the  "  cone  "  portion  of  the  journal  bearing 
and  the  "  cup  "  portion  of  the  thrust  bearing  also  in  one  piece, 
and  balls  interposed  between  the  parts  to  complete  the  bearing. 

Steam  Generators.  Faibweather  (Communicated  from  U.S.A 
by  the  Babcock  and  Wilcox  Company  Limited,) 
No.  26539,  of  4th  December,  1903.    Ad.  of  ae.,  March  2nd, 


Specification  No.  26539,  of  1903. 

igOi. — This  invention  relates  to  a  steam  generator  in  which 
a  group  of  water-tubes  are  inclined  with  relation  to  the  grate 
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suriacc  and  form  an  eulargecl  combustion  space  at  one  end  of 
the  ftirnace  chamber,  tlie  combination  therewith  of  a  rever- 
beratory  roof  extending  from  the  smaller  end  of  the  chamber 
and  partially  covering  the  enlarged  end :  an  enlarged  grate 
surface  practically  equal  to  the  horizontal  space  occupied 
by  the  group  of  water  tubes:  tiring  apertures  at  the  respective 
ends  of  tlie  grate  and  a  group  of  water  tubevS  having  an  increased 
generating  surface  commensurate  with  the  enlarged  igrate 
surface. 

Chain  Making.  CAiaioJ,.  No.  1841,  of  25th  January,  1904. 
Ad.  of  ac,  2nd  March,  1904. — This  invention  relates  to  the 
method  of  making  chain  links,  whereby  the  link  is  formed 
from  a  straight  link  bar.  The  method  consists  in  first  bending 
a  link  bar  into  substantially  circular  form,  then  welding  the 
ends  of  the  bar  without  affecting  the  shape  of  the  loop,  and 
finally  subjecting  circular  loop  to  pressure  sufficient  to  give 
the  loop  an  elongated  shape  and  to  test  the  efficiency  of  the 
weld. 


LAUNCHES  AND  TRIAL  TRIPS. 


Elixir- — On  March  ;}rd  the  ncAV  steel  strew  steamer  Elixir, 
recently  launched  by  Irx  iue's  Shipbuilding  and  Dry  Docks  Com- 
pany Limited,  and  built  to  the  order  of  Messrs.  Thomas  Appleby 
and  Company,  proceeded  to  sea  for  her  trial  trip.  She  is  of  the 
following  dimensions:  Length,  311ft.  by  44ft.  by  22ft.  1  in., 
and  of  a  large  measurement  cargo  caj^acity,  and  is  built  (o 
Lloyd's  highest  class  under  special  survey,  and  of  the  single 
deck  type,  having  poojj,  extra  bmg  bridge  and  toj>gallant  fore- 
castle. A  double  bottom  is  fitted  throughout  on  the  cellular 
jniuciple  for  water  ballast,  and  the  after  peak  is  arranged  as 
a  trimming  tank.  She  is  constructed  with  deep  bulb  angle 
frames  and  longitudinal  stringers,  giving  clear  holds  for  the 
storing  of  bulky  cargoes.  Five  water-tight  bulkheads  divide 
the  holds  into  six  water-tight  compai'tments,  and  each  hold  is 
fitted  with  wood  grain  divisions.  She  also  has  extra  large 
cargo  hatches  and  is  equipped  with  double  derricks,  which  have 
been  specially  designed  by  tlie  firm,  at  each  hatch,  four  steam 
winches,  which  are  supplied  with  steam  by  a  "  Blakes  "  patent 
vertical  boiler,  and  is  replete  with  all  the  latest  improvements 
for  rapid  loading  and  discharging.  A  powerful  quick-warping 
steam  windlass  is  fitted  forward  for  the  working  of  the  cables, 
and  steam  steering  gear  is  fitted  amidships.  Accommodation 
for  captains,  officers,  and  engineers  is  arranoed  in  houses  m! 
the  bridge,  and  the  seamen  and  firemen  under  top-gallant 
forecastle.  The  sanitary,  ventilating  and  lighting  arrangements 
have  received  special  attention  and  have  been  effected  on  the 
most  approved  lines.  Engines  of  the  triple-expansion  type  liav,' 
been  sujjplied  and  fitted  by  Messrs.  Richardson,  Westgarth,  and 
Company  Limited,  Hartlepool,  having  cylinders  23  in.,  37  in., 
and  61  in.  by  39  in.,  two  single-ended  boilers  working  at  a 
pressure  of  160  lb. 

Dragon. — Messrs.  Wm.  Simons  and  Company  Limited, 
Renfrew,  launched  from  their  yard  on  March  8th,  complete  with 
steam  up  ready  for  work,  a  single  screw  hopper  dredger,  con- 
etructed  to  the  order  of  the  trustees  of  the  Workington  Harbour, 
per  James  Gibson  Dean,  Esq.,  their  agent.  The  constrn:tion 
of  the  dredger  has  been  carried  out  under  the  direction  of  Mr. 
Robert  Anderson,  engineer,  Renfrew.  As  the  vessel  left  the 
ways  she  was  gracefully  named  the  Dragon. 

Majestic— On  March  4th,  Messrs.  Irvine's  Shipbuilding  and 
Dry  Docks  Company  Limited,  launched  from  their  shipyard, 
at  West  Hartlepool,  a  finely-modelled  steel  screw  steamer,  built 
to  the  order  of  Messrs.  W.  H.  Cockerline  and  Company,  Hull. 
She  is  of  the  following  dimensions:  Length,  336ft.  by  47ft. 
by  24  ft.  10  in.,  and  of  a  large  measurement  cargo  capacity, 
and  is  uuilt  to  Lloyd's  highest  class  under  special  survey  and 
on  the  single  deck  principle,  having  poop,  bridge,  and  loji- 
gallant  forecastle.  A  double  bottom  is  fitted  throughout,  except 
under  boilers;  on  the  cellular  principle  for  water  ballast,  and  th.e 
after  and  fore  peaks  are  arranged  as  trimming  tanks.  The  is 
coiistructed  with  deep  bulb  angle  frames  and  longitudinal 
stringers,  giving  clear  liolds  for  the  storing  of  bulky  cargoes. 
Five  water-tight  bulkheads  divide  the  holds  into  six  water- 
tight compartments,  and  each  hold  is  fitted  with  grain 
divisions.  She  also  has  extra  large  cargo  hatches,  and  is 
equipped  with  double  derricks,  which  have  been  specially 
designed  by  the  firm,  at  each  hatch  ;  five  steam  winches,  which 
are  supplied  with  steam  from  a  "  Blakes"  patent  vertical  boiler, 
and  is  replete  with  all  the  latest  improvements  for  rapid  loading 
and  discharging.  A  powerful  quick-warping  steam  windlass  is 
fitted  forward  for  the  working  of  the  cables,  and  steam  steering 
gear  is  fitted  amidships.  Engines  of  the  triple-expansion  type 
are  being  supplied  and  fitted  by  Messrs.  Richardson,  Westgarth, 
and  Company  Limited,  Hartlepool,  having  cylinders  24  in.,  38  in., 
antt  64in.  by  42  in.  stroke;  and  two  large  single  ended  boilers 
working  at  a  pressure  of  160  lb.    The  vessel  has  been  supervised 


during  construction  on  behalf  of  the  owners  by  Mr.  Geo.  Strong, 
M.I.N. A.    The  vessel  was  christened  Majestic. 

Clifton. — The  steamship  Clifton  recently  launched  by  Messrs. 
Short  liruthcrs  Limited,  Sunderland,  for  Messrs.  Webster  and 
Barraclougli,  West  Hartlepool,  has  had  her  trial  with  very  satis- 
factory results,  a  mean  speed  of  12  knots  being  easily  main- 
tained. The  dimensions  of  the  vessel  are  as  follow:  Length, 
352  ft.;  breadth,  47  ft.  and  depth  moulded,  27  ft.  4  in.  Triple- 
e.xpansion  engines  have  been  supplied  by  Messrs.  Blair  anc 
Company  Limited,  Stockton,  with  cylinders  25,  41,  07  by  45  in. 
stroke.  The  same  firm  also  supplied  the  boilers,  which  have 
a  pressure  of  1801b. 

Britannic — Messrs.  William  Gray  and  Company  Limited, 
of  West  Hartlepool,  launched  on  March  3rd  the  steel  screw 
steamer  Britannic  for  Messrs.  W.  H.  Cockerline  and  Company, 
Hull.  The  vessel  is  of  the  following  dimensions :  Length  over- 
all, 353  11.  6iu.;  breadth,  49  ft.  6  in. ;  and  depth,  25  ft.  2  in. 
Triple-expansion  engines  are  being  supplied  by  the  Central  Marine 
Engine  Works  of  the  builders  of  over  1,400  H.P.,  with  two  large 
steel  boilers  to  work  at  a  pressure  of  1601b.  per  square  inch. 

Glenaen. — Messrs.  W.  Doxford  and  Sous  Limited  have 
launched  from  their  yard  at  Pallion  the  steamshii)  Glenaen, 
built  to  the  order  of  the  Glenaen  Steamship  Company 
(Me.s.srs.  Milburn,  Lund,  and  Co.),  Whitby.  The  vessel  is  of 
the  single-deck  turret  type,   and   her  length  332  ft.,  breadth 

46  ft.,  moulded  depth  24^  ft.,  and  she  is  of  5,400  tons  dead 
weight.    Messrs.  Doxford  are  supplying  the  engines  and  boilers. 

Dulverton. — On  March  16th  Messrs.  Richardson,  Duck,  and 
Company  launched  from  their  yard  at  Stockton  a  steel  screw 
steamer  of  the  following  dimensions :  Length  over  all,  374  ft. ; 
breadth  extreme,  48  ft.;  depth  moulded,  30  ft.  10  in.;  gross 
tonnage,  about  4,500  tons ;  dead-weight  capacity,  about  7,150 
tons.  This  steamer  has  been  built  to  the  order  of  Mr.  W.  J. 
Tatem,  of  Cardiff.  The  engines  will  be  built  by  Messrs.  Blair 
and  Company  Limited,  and  have  cylinders  26  in.,  42^  in.,  and 
69^  in.,  by  45  in.  stroke,  steaan  being  supplied  by  two  single- 
ended  boilers  having  a  working  pressure  of  1601b.  The  vessel 
was  christened  Dulverton. 

Crown  Prince — On  March  17th  Messrs.  William  Dobson 
and  Company  launched  from  their  shipbuilding  yard  at  Low 
Walker  a  steel  screw  steamer  for  the  Prince  Line  Limited,  of 
Newcastle.  .  The  vessel  is  of  the  following  dimensions :  Length 
between  perpendiculars,  325  ft. ;  breadth  extreme,  45  ft.  3  in. ; 
depth  moulded,  22  ft.  9^  in.  The  propelling  machinery  is  being 
constructed  by  the  North-Eastem  Marine  Engineering  Company 
Limited,  Wallsend.    The  vessel  was  christened  Crown  Prince. 

Whinfield. — On  March  17th  Messrs.  Ropner  and  Son, 
Stockton,  launched  from  their  yard  a  steel  screw  steamer  of 
the  following  dimensions:  Length,  311ft.  6  in.;  breadth,  43  ft. ; 
depth,  22  ft.  The  engines  will  be  of  the  triple-expansion  type 
by  Messrs.  Richardson,  Westgarth,  and  Company  Limited,  of 
Hartlepool,  and  of  about  1,000  indicated  horse  power,  steam 
being  supplied  by  two  steel  boilers,  14  ft.,  by  10  ft.,  of  1801b. 
working  pressure.  The  vessel  has  been  built  to  the  order  of 
the  Whinfield  Company  Limited,  of  Newcastle  (Messrs.  E.  J. 
Sutton  and  Company,  managers).  The  vessel  was  named 
Whinfield. 

White  Sea. — On  March  17th  Messrs.  Craig,  Taylor,  and 
Coinijauy  launched  from  their  shiplbuilding  yard,  Thornaby,  a 
screw  steamer  of  the  following  dimensions:  291ft.  by  42ft.  by 
20  ft.  7  in.  Her  engines  have  been  constructed  by  the  North- 
Eastern  Marine  Engineering  Company  Limited,  Sunderland, 
the  cylinders  being  21  in.,  35  in.,  and  57  in.,  by  39  in.,  with  two 
large  steel  boilers  working  at  160  lb.  pressure.  She  has  been 
built  to  the  order  of  Messrs.  Sanders,  Wake,  and  Company,  of 
London,  and  as  she  left  the  ways  she  was  christened  the  White 
Sea. 

Burnholme. — The  steamship  Burnholme  was  successfully 
launched  on  Miarch  15th  from  the  North  Sands  Shipbuilding 
Ya.rd  of  Messrs.  Joseph  L.  Thompson  and  Sons  Limited,  of 
Sunderland.  She  has  been  specially  constructed  to  the  order 
of  Messrs.  Rowland  and  Marwood's  Steamship  Company 
Limited,  of  Whitby,  and  is  the  tenth  vessel  Messrs.  Thompson 
have  built  for  these  owners.  The  principal  dimensions  are : 
Length    between    perpendiculars,    345  ft.;     breadth  extreme, 

47  ft.  2  in.;  and  depth  moulded,  27  ft.  Sin.  The  engines  and 
boilei-s  ihave  been  constructed  by  Messrs.  John  Dickinson  and 
Sons  Limited,  of  Sunderland,  the  sizes  of  the  cylinders  being 
24  in.,  40  in.,  66  in.,  by  45  in.  stroke,  supplied  with  steam  from 
two  large  boilers  working  at  1801b.  pressure. 

Celia- — The  steamship  Cclia  has  had  her  official  trial  trip. 
She  lias  been  constructed  by  Messrs.  Joseph  L.  Thompson  and 
Sons  Limited,  of  the  North  Sands  Shipbuilding  Yard,  Sunder- 
land, to  the  order  of  Messrs.  Grace  Bros,  and  Company  Limited, 
of  London  and  New  York,  managers  of  the  New  York  and 
Pacific  Steamship  Company  Limited,  for  trading  to  the  Pacific 
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ports.  This  is  the  fourth  vessel  Messrs.  Tlianipson  have  con- 
structed for  these  owners.  ^  The  priiiciipal  dimensions  are : 
Leng-th  over  all,  414  ft.;  breadth  extreme,  50  ft.;  depth  moulded, 
31ft.  4  in.  The  engines  and  boilers  have  been  built  by  Messrs. 
John  Dickinson  and  Sons  Limited,  of  Snnderland,  the  sizes  of 
the  cylinders  being-  26  in.,  44  in.,  72  in.,  by  51  in.,  with  three 
boilers  working  at  180  lb.  pressure.  During  the  trial  cvery- 
tliing  worked  most  satisfactorily,  the  average  speed  on  Ihe 
measured  mile  at  Whitley  Bay  being  about  12^  knots. 

Matina. — The  steamship  Matiiia,  which  has  been  built  for 
Messrs.  Elder  and  Fyffes  (Sliipijing)  Limited  by  Messrs.  Swan, 
Hunter,  and  Wigham  Eichardsou  Limited,  Wallsend,  was  taken 
cut  to  sea  on  Marcli  IGth  for  her  trial  trip.  The  vessel  is  of 
the  following  dimensions:  Length-  over  all,  361ft.;  beam 
extreme,  46  ft.;  and  dejith  moulded,  32  ft.  The  vessel  has  been 
designed  and  built  for  the  owners'  special  trade  between  Port 
Linion,  Costa  Rica,  and  Manchester,  and  lall  the  holds  are 
insulated  for  the  carriage  ol  bananas.  The  machinery  has 
been  constructed  by  the  Wallsend  Sliipway  and  Engineering 
Comjjany,  and  consists  of  a  set  of  triple-expansion  engines  with 
cylinders  27  in.,  46  in.,  and  75  in.,  by  48  in.  stroke,  steam  being 
supplied  by  four  large  single-ended  boilers  working  at  a  pressure 
of  180  lb.  per  square  inch.  The  vessel  was  run  at  full  .speed  for 
a  trial  extending  over  eight  hours  (the  whole  of  the  machinery 
and  auxiliary  machinery  being  ran  at  the  same  time),  when  a 
speed  of  about  13^  knots  was  attained,  the  vessel  being  loaded 
to  the  trim  in  which  she  will  be  when  carrying  fruit. 

William  Rowland. — There  was  launched  on  March  Stli, 
from  the  Ayr  yard  of  the  Ailsa  Shipouilding  Company  Limited, 
a  finely-modelled  steamer  for  coasting  service,  built  to  the 
order  of  a  well-known  Liverpool  firm.  The  vessel  was  named 
William  Rowland.  The  new  steamer  will  go  to  Glasgow  in 
the  course  of  a  few  days  to  receive  a  set  of  compound  surface- 
condensing  engines  of  large  power,  constructed  by  Messrs.  Ross 
and  Duncan,  of  Govan. 

Cairngorm. — Messrs.  John  Shearer  and  Sons  Limited, 
Kelvinhaugh,  launched  on  March  21st  a  handsome  screw  steamer, 
built  to  the  ord«r  of  Mr.  William  Robertson,  Glasgow,  for  his 
well-known  Gem  Line.  The  dimensions  of  the  vessel  are : 
142  ft.  by  26  ft.  by  12  ft.  3  in.  moulded,  with  a  carrying  capacity 
of  ab  out  500  tons.  She  will  be  fitted  with  compound  engines 
by  Messrs.  Muir  and  Houston,  Kinning  Park,  steam  steering 
gear,  steam  windlass,  and  all  the  latest  appliances.  On  leaving 
the  ways  she  was  named  Cairngorm. 

Gostwyck.— Messrs.  Archibald  M'Millan  and  Son  Limited, 
Dumbarton,  launched  on  March  Stih  the  steel  barque  Gost- 
wyck, lof  about  1,800  tons.  The  vessel  has  been  built  to  the 
order  of  Messrs.  Alexander  Niool  and  Co.,  Aberdeen,  and  is 
to  Lloyd's  highest  class. 

Protector- — The  trials  of  the  patrol  steamer  Protector,  built 
for  the  Eastern  Sea  Fisheries  District  Committee  by  Messrs. 
George  Brown  and  Co.,  Greenock,  took  place  on  March  IDth 
over  the  Skelmorlie  course.  The  vessel,  which  is  built  to 
Lloyd's  highest  class,  attained  a  mean  speed  of  11' 6  knots  over 
the  measured  mile,  which  was  considered  very  satisfactory, 
being  in  excess  of  the  guarantee.  The  engines,  built  by  Messrs. 
Muir  and  Houston  Limited,  Kinning  Pa.rk,  worked  without  a 
hitch. 

Sheila. — Tlie  new  West  Highland  steamer  Sheila,  built  by 
Messrs.  A.  and  J.  Inglis  for  Messrs.  David  MaoBrayne,  went 
on  trial  on  M'arch  9th.  The  cabins  in  the  vessel  are  tastefully 
decorated  and  spacious,  a  special  feature  being  the  comfortable 
two-berth  state  rooms  and  deck  cabins.  The  ventilation  is 
perfect,  and  the  electric  light  installation  is  on  a  more  than 
liberal  scale.  Notwithstanding  the  high  number  of  revolu- 
tions, the  machinery  worked  with  extreme  smoothness,  no 
vibration  being  /perceptible.  The  result  of  several  runs  on  the 
measured  mile  was  the  attainment  of  a  speed  of  fully  13  knots. 

Carmelina. — On  March  9th  the  eteeil  screw  steamer  Car- 
melina,  rbuilt  by  Messrs.  Wood,  Skinner,  and  Co.  Limited, 
Bill  Qiiay,  to  the  order  of  Mr.  Ludvig  Castberg,  of  Christiania, 
left  the  Tyne  for  her  trial  trip.  The  vessel  is  designed  to 
carnr  about  2,300  tons  on  a  light  draught.  The  propelling 
machinery,  which  has  been  suipplied  by  the  North-Eastern 
Marine  Engineering  Company  Limited,  Wallsend,  consists  of 
a  set  of  triple-expansion  engines,  having  cylindei-s  19  in.,  31  in., 
and  51  in.,  by  36  in.  stroke,  steam  being  suipplied  by  two  large 
steel  boilers  working  at  a  preestiie  of  1801b.  to  the  square  inch. 
The  trial  gave  satisfaction  to  all  concerned,  the  machinery  work- 
ing without  the  slightest  hitch,  and  driving  the  ship  at  a.boiit 
a  mean  speed  of  12  knots. 


NAVAL  NOTES. 
H.M.S-  Sapphire  was  launched  on  March  17th  from  the 
yard  of  Palmer's  Shipbuilding  Company  at  Jarrow.  Tlie  vessel 
is  a  third-class  cruiser  of  the  latest  type,  specially  designed  to 
obtain  a  high  rate  of  speed  on  a  moderate  horse  power.  Her 
dimensions  are   360  ft.  by  40  ft.  by  21  ft.,   the  displacement 


being  3,000  tons  on  a  draught  of  lU  tt.  She  is  fitted  fore 
and  aft  with  a  jjrotcctive  deck  2  in.  tliick.  Tlic  armanent  of 
the  vessel  comprises  twelve  4  in.  guns,  ten  of  which  arc  placed  on 
the  upper  deck;  the  foremost  pair  and  the  aftermost  pair  arc 
capabje  of  fore  and  aft  fire.  There  are  eight  IS-pounders.  Two 
above-water  torpedo  tubes  arc  fitted  on  the  uppL'r  deck.  The 
vessel  is  to  be  fitted  with  twin-screw  engines,  each  having 
four  cylinders,  capable  of  developing  9,800  liorsc  power,  a)id 
there  will  be  ten  boilers  of  the  Reed  water-tube  type.  Slic 
has  a  total  bunker  cajjacity  of  750  tons,  which  will  give  a  large 
radius  of  action  at  a  moderate  speed. 

H.M.S.  Despatch,  built  and  engiued  by  Messrs.  Bow, 
M'LachlaH,  and  Company  Limited,  Paisley,  went  on  trial  on 
March  15th.  The  Despatch  has  been  designed  and  built  for 
special  service  at  Devonport  as  a  water-tank  and  fire-lloat 
vessel,  being  fitted  with  powerful  pumping  instailation  and  fire 
engine.  She  is  the  sixth  vessel  of  this  typo  built  by  the  firm 
for  the  Admiralty.  The  speed  and  power  trials  were  very  satis- 
factoiy.  the  ])ower  indicated  and  speed  obtained  being  much  in 
excess  of  requirements.  In  addition  to  the  usual  trials  tlie 
special  jnimping  installation  and  fire  engine  were  under  trial, 
and  they  also  gave  complete  satisfaction  to  the  reijresentatives 
of  the  Admiralty. 


QUERIES  AND  REPLIES. 


Communications  shovld  he  written  on  one  side  of  the  naner  onlu.  and  in 


1808.  Coal  Testing. — CoulJ  you  kindly  let  me  know  where  I  could 
get  a  book  on  coal  testing ;  also  the  formula  for  calculating  the 
evaporation  of  water  to  consumption  of  coal  ? — Coal. 

Answer. — There  is  a  simple  and  very  reliable  means  of  testing 
the  calorific  value  of  coals  on  the  market,  called  the  Thomson 
fuel  calorimeter.  The  sample  to  be  tested  is  placed  in  a  small 
platinum  crucible  containecl  in  the  asbestos-lined  brass  vessel  A, 
mounted  on  a  brass  frame.  0\er  this  vessel  and  into  the  clips 
shown  is  slipped  a  glass  vessel.  The  brass  tube  B  is  for  introducing 
a  stream  of  oxygen  into  the  platinum  vessel.  At  the  top  of  tube 
B  is  a  tee  piece.  To  the  branch  pipe  is  clipped  an  indiarubber 
tube  pinched  by  a  clip.  The  glass  vessel  and  brass  stand  are  placed 
in  a  lai-ge  glass  beakei:  2,000  grammes  of  water  are  measured 
into  the  large  outer  beaker  ;  samples  of  coal  from  different  parts 
of  the  coal  heap  are  placed  together  and  powdered  by  a  heavy 
hammer.  Two  or  three  samples  are  now  taken  from  this  and 
reduced  to  a  fine  powder  in  a  pestle  and  mortar.     A  gramme  of 


this  tine  powder  is  carefully  weighed  and  jilaced  iu  the  platinum 
vessel.  A  small  glowing  chip  is  put  iu  the  coal  and  the  glass 
vessel  quickly  clipiied  over  and  the  whole  put  in  the  beaker.  Turn 
on  a  gentle  stream  of  oxygen  thi'ough  the  brass  tube,  and  gently 
move  the  glass  vessel  uji  and  down  to  keep  the  water  at  the  same 
temperature  all  over.  The  fine-wii-e  gauze  prevents  any  bubbles 
getting  to  the  top,  and  in  that  way  prevents  loss  of  heat.  When  the 
fuel  has  csased  to  glow,  proving  that  it  has  all  burnt,  the  clip  on 


all  cates  be  accompanied  with  name  and  address.  Sketches  should 
be  neatly  drawn,  and,  if  large,  sent  on  a  roller,  so  as  to  avoid 
creasing.  This  column  is  intended  for  the  mutual  assistance  of 
engineers  in  their  daily  work.  As  far  as  we  possibly  can,  we 
render  assistance,  but  we  cannot  undertake  to  work  out  elaborate 
arithmetical  calculations,  or  deal  with  matters  not  of  general 
interest.  Further,  we  cannot,  under  the  pretence  of  answering  a 
query,  be  made  the  medium  for  gratuitous  vuffing.  We  cannot 
undertake  to  reply  to  queries  by  post. 
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the  indiarubber  pipe  is  opened  and  water  allowed  to  flow  into  the 
crucible,  which  takes  the  last  portion  of  heat  from  it.  The  tem- 
perature of  the  water  is  now  noted.  Before  the  experiment  the 
different  articles  in  the  apparatus  should  be  very  carefully  weighed 
in  order  to  make  the  different  corrections.  It  must  be  remembered 
that  each  part  of  the  apparatus  will  have  been  raised  in  temperature 
from  the  initial  to  the  final  temperature  of  the  water.  This  must 
be  all  credited  to  the  fuel. 

Experiment. 


Matter  used. 


Glass  beaker   

Glass  vessel  

Brasawork   

Platinum  cruicible   

Glass  in  thermometer  . . . 
Mercury  in  thermometer 
Water  


Weight. 
Grammes. 


041-3 
59-4 

158-65 
5-55 
4S-81) 
21-1 

2,000 


1  Equivalent  in 
Specific  heat.  '  grammes 


0-197 
0-185 
0-094 
0-033 
-197 
-032 

1 


water. 
126-335 
10-989 
14-913 
•183 
9-625 
-675 

2000 


2162-72 


The  equivalent  in  grammes  of  water  is  got,  of  course,  by — multiply 
weight  of  each  article  by  its  specific  heat.  Let  us  call  this  value  T. 
Now,  T  X  rise  in  temperature  =  units  of  heat  given  out  in  the 
combustion  of  1  gramme  «f  the  fuel.  This  value  divided  by  966 
(latent  heat  of  steam  at  21  "2  deg.  Fah.  or  100  deg.  Cen.)  gives  the 
evaporative  power  of  the  coal. 

Initial  temperature  of  the  water   58-6  deg.  Fah. 

Final  temperature  of  the  water   64-7  deg.  Fah. 


216272  X  6-1  13192-59 


966 


966 


Rise  =  6"1  deg. 


=  13-1 


The  reason  for  the  last  step  is  obvious.  2,000  grammes  of  water, 
and  material  which  is  equivalent  to  162'72  grammes  of  water,  have 
all  been  raised  6'1  deg.  Fah.  The  weight  of  water  multiplied  by 
the  rise  in  temperature  is  equal  to  the  number  of  heat  units  given 
out  by  the  coal.  The  calorific  value  of  the  coal  may  be  calculated 
from  its  chemical  composition.  AVe  will  take  an  example.  A 
fuel  contains  per  pound — 

•8  lb.  of  carbon. 
'05  lb.  of  hydrogen. 
-08  lb.  of  oxygen. 

Now,  the  calorific  value  of  hydrogen  is  62,032  B.T.U.,  carbon 
14,500  B.T.U.  Now,  the  oxygen  in  the  fuel  combines  with  J  of  its 
own  weight  of  hydrogen  to  form  water, 

•08  X  J  =  -01, 

thus  having  '05  -  '01  =  ■041b.  of  hydrogen  usefully  available  in 
combustion. 


Calorific  value  due  to  hydrogen  =  '04  x  62,032 
Calorific  value  due  to  carbon  =  '8  x  14,500  ■ 


2,481  B.T.U. 
11,600  B.T.U. 


Total  calorific  value  =  14,081  B.T.U. 
The  evaporative  power  of  this  particular  sample  of  coal  will  be 

=  14-2, 

9ti6 

Fah. 


i.e.,  1  lb.  of  this  fuel  will  evaporate  from  and  at  212  de: 
14-2  lb.  of  water.— G.  M.-H. 


1809-  Automatic  Boxing  Machine.— Could  you  or  any  of  your 

readers  give  me  the  name  of  a  firm  making  automatic  machinery 
for  boxing  up  a  material  similar  to  polishing  paste  ?  Any  infor- 
mation will  oblige. — E.  P. 

1810.  Tar  Varnish  for  Boi'ers.— Being  a  regular  reader,  I  would 
like  to  ask  the  following  question  :  Is  there  a  tar  varnish  to  be  got 
to  coat  boiler  fronts  that  will  keep  its  gloss,  after  steam  has  been 
got  up,  on  the  boiler,  and  whei-e  may  I  get  it  1  The  varnish  I  am 
using  is  all  right  when  boiler  is  cold,  but  as  soon  as  heat  appears 
the  gloss  disappears,  and  looks  a  nasty  dull  colour,  and  not  worth 
the  trouble  of  putting  on.— Constant  Reader. 

1811.  Test  of  a  Vacuum  Gauge.— Will  you  please  let  me  know 
through  the  medium  of  The  Practical  Engineer  if  it  is  possible  to 
test  a  vacuum  gauge  on  board  a  sea-going  ship.  If  so,  how  ? — • 
Vacuum. 

1812.  Flo-w  of  Water  Through  Pipes.— I  should  be  obliged  if  any 
readei-  would  answer  the  following  :  1.  What  amount  of  water 
would  pass  through  the  pipe  shown  with  a  head  of  5  in.  in  tank  ? 


2.  With  the  head  given  (5  in.),  what  diameter  of  pipe  would  be 
required  to  give  3,000  gallons  per  hour  1    3.  With  the  same  head 


of  water  (5  in.),  would  the  volume  of  water  passed  through  for 
various  sizes  of  piping  vary  strictly  as  their  areas  ? — Litres. 

1813.  Sizes  of  Steam  Pipes.— I  have  lately  been  looking  over  the 
sizes  of  steam  pipes  and  connections  on  a  plant  where  extensions 
are  contemplated.  There  are  two  Lancashire  boilers,  7  ft.  diameter 
by  28  ft.  long,  each  evaporating  4,5001b.  of  water  per  hour,  steam 
pressure  1651b.  per  square  inch,  by  gauge.  The  boilers  have  6  in. 
diameter  stop  valves  feeding  into  an  8  in.  diameter  main,  about 
40  ft.  long.  From  this  main  two  branches,  'ih  in.  diameter,  are 
taken  to  the  engines.    This  gives  : — 

Area  of  two  6 in.  stop  valves  —  56-54  square  inches. 

Area  of  8  in.  main    =  50'26  square  inches. 

Area  of  two  3Hn.  branches.  =  19-24  square  inches. 

Do  these  figures  agree  with  the  usual  practice,  and  if  so,  what  are 
the  points  to  be  considered  when  fixing  the  diameter  of  main 
steam  pipe,  as  the  boiler-maker  usually  fixes  the  diameter  of  the 
boiler  stop  valve,  and  the  engine-maker  the  diameter  of  the  engine 
stop  valve  ?  I  find  from  the  table  given  by  E.  T.  Carter,  in  The 
Practical  Enginecv  Pocket-book,  that  under  a  pressure  of  1501b. 
absolute  a  6  in.  diameter  pipe  delivers  15,3501b.  of  steam  per  hour, 
with  a  loss  of  1  lb.  per  square  inch  per  100  ft.  of  pipe.  What 
would  be  a  suitable  size  of  main  taking  steam  from  four  boilers, 
each  giving  4,5001b.  of  steam  per  hour,  pressure  1801b.  per  square 
inch  absolute,  length  of  main  60  ft.1 — Main  Steam  Fife. 

1814.  Point  of  Cut-ofF. — Will  any  reader  kindly  explain  the  method 
of  calculating  the  cut-off  of  a  triple-expansion  engine  ?  For 
instance,  a  triple-expansion  engine,  with  160  lb.  absolute  pressure, 
10  lb.  terminal  pressure,  equal  to  17  expansion.  Theoretically  the 
cut-ofi'  for  each  cylinder  would  be  the  third  of  the  17  expansions. 
What  in  actual  practice  ought  to  be  given  to  develop  such  as  1,000 
indicated  horse  power,  the  cylinders  being  50,  30i,  and  19  ? — 
Expansion. 

1815.  Length  of  Link  for  Reversing  Gear.— Please  explain  a 

method  for  finding  the  length  of  link  for  the  reversing  gear  of  an 
engine  with  a  given  valve  travel. — Link. 

1816.  Weight  of  Steam. — How  can  I  calculate  the  weight  of  steam 
used  by  an  engine  ? — Steam. 


MISCELLANEA. 


Commission  on  Coal  Supplies. — The  second  report  of  the 
Royal  Commission  on  Coal  Supplies  was  issued  on  March  23rd 
as  a  Parliamentary  paper.  The  Commissioners  say  that  the 
witnesses  examined  during  January  27  and  October  21,  1903, 
dealt  principally  with  possible  economies  and  improvements  iu 
connection  with  the  working-,  prei>aration,  transport,  and  use 
of  coal,  and  with  the  possibility  of  substituting-  other  kinds 
of  fuel,  and  of  adopting-  power  derived  from  other  sources. 
They  are  not  yet  in  a  position  to  make  recommendations  upon 
the  information  received,  but  the  great  possibilities  of  economy 
indicated  by  the  witnesses,  affecting  as  they  do  every  class  and 
every  trade,  make  it  of  the  utmost  importance  that  the  evidence 
should  be  carefully  studied,  not  only  iu  the  interest  of 
individuals,  but  iu  the  interests  of  the  nation  as  a  whole.  The 
investigation  into  available  resources  of  the  known  coalfields 
which  are  being  made  locally  by  the  District  Commissioners 
are  now  rapidly  ajjproaching  completion,  and  it  is  expected 
that  most  of  their  reports  will  have  been  received  by  the  end 
of  March,  and  the  latest  of  them  by  the  end  of  June.  Sub- 
stantial progress  has  also  been  made  with  the  investigation 
into  the  available  resources  of  the  concealed  coalfields,  a  sub- 
ject which,  involving  as  it  does  the  consideration  of  geological 
problems  of  supreme  importance,  must  necessarily  occupy  a 
considerable  amount  of  time.  Every  possible  care,  however, 
is  being  taken  to  avoid  undue  delay. 
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WORKSHOP  COSTS. 

The  very  general  attention  that  is  being  directed  towards 
systematising  everything  connected  with  the  stages  and 
processes  through  which  every  article  of  manufacture  or 
special  construction  passes  is  probably  occasioned  more  by 
necessity  than  by  inclination  on  the  part  of  those  cliiefly 
concerned.  Competition  is  now  no  longer  a  matter  of 
locality  or  even  nationality  in  respect  to  the  production 
and  sale  of  the  recognised  mechanical  engineering  devices 
and  ap])liances,  and  it  is  almost  hopeless  for  any  firm  to 
attempt  to  maintain  particularly  high  prices  for  their 
productions  beyond  a  period  such  as  may  be  limited  by 
the  term  of  their  patents,  as  their  monopoly  'will  soon  be 
challenged  by  others  likely  to  be  content  with  lesser  profits, 
or  even  to  make  the  same  profits  by  means  of  more 
economical  or  more  satisfactoiy  methods  for  producing 
similar  articles. 

With  the  necessity  of  meeting  competition  arises  the 
ojiportunity  for  introducing  reforms  alike  as  to  the  means 
as  well  as  to  the  methods  employed  in  the  workshojis 
generally;  for  there  are  comparatively  few  firms  who  are 
able  to  turn  at  short  notice  and  examine  into  the  costs 
affecting  eveiy  detail  of  the  combination  and  frequently 
complex  devices  that  they  are  engaged  in  constructing. 
Wherever  any  large  number  of  independent  operations  are 
necessai-y,  and  wherever  many  stages  of  production,  involv- 
ing the  services  of  several  men  of  vaiying  degrees  of  skill, 
are  called  for,  there,  unfortunately,  will  be  in  exact  pro- 
portion the  same  number  of  possibilities  of  leakage,  waste 
time,  and  loss  connected  with  the  costs  that  are  thus 
occasioned.  The  desire  to  reform  and  save  the  hidden 
losses  has  prompted  many  enterprising  fixiiis  to  prepare 
elaborate  systems  of  working  whereby  eveiy  man  and  eveiy 
stage  of  work  u)ion  which  every  man  is  engaged  is  care- 
fully scheduled  and  docketed,  so  that  in  the  grand  totalling 
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iil>  at  tlie  end  of  tlie  special  jol)  or  coulract  the  cost  in 
detail,  as  woU  as  iu  bulk,  can  be  eventually  asceitaincd 
and  duly  noted  for  future  <iuidance  should  ii  similar  contract 
be  undertaken.  These  careful  systems,  as  a  rule,  are 
ttssociated  with  the  sale  of  various  devices  for  checking  time, 
checking  material,  and  checking  wages,  and  tiie  multitu- 
dinous tickets,  cards,  and  dockets  provided  arc  carefully 
^(e vised  to  fit  into  no  ordinary  drawer,  but  to  re(]uire 
ii'stead  special  cabinets,  lockers,  and  other  articles  usually 
patented,  for  enabling  the  "  system "  to  be  most  con- 
veniently and  beneficially  adopted. 

AVe  have  known  systems  that  cost  more  to  work  in  a 
month  than  all  the  leakages  of  an  ordinary  works  iu  a 
year  would  cover,  and  we  have  known  sjiecial  clerks  engaged 
to  deal  with  new  methods  because  their  complexity  was 
such  that  tlie  ordinary  clerk  could  not  possibly  follow  or 
work  upon.  We  have  also  heard  of  the  sudden  departure 
of  these  special  servants  and  an  abandonment  of  the  whole 
of  the  proposals  made  as  being  the  only  way  to  prevent 
the  ordinary  well-tried  staff  from  resigning,  and  the  cheapest 
way  of  saving  the  situation. 

The  authors  or  the  originators  of  many  of  the  so-called 
systems  are  more  concerned  in  making  profit  from  their 
furniture,  their  cards,  or  their  other  sjiecialities  than  in 
saving  loss,  iworry,  and  annoyance  to  the  j)roi)rietor  by 
facilitating  and  aiding  him  in  the  matter  of  methods  such 
as  are  capable  of  being  adopted  without  the  necessity  of 
expenditure  or  the  introduction  of  additional  clerical 
assistance. 

The  system  that  is  to  succeed  nmst  be  one  simple  to 
follow,  easy  to  introduce,  and  safe  to  consult ;  it  must  also 
be  a  chart  indicating  what  is  being  done,  as  well  as  show- 
ing what  has  been  done,  and  at  what  cost,  upon  any  work 
actually  in  progress.  Records  after  the  event  are  useless 
so  far  as  the  work  .is  concerned  to  which  they  refer;  they 
are  warnings  rather  than  guides,  they  reveal  rather  what 
lias  been  instead  of  what  is,  and  they  tell  an  employer  or 
a  manager  what  he  generally  knows,  viz.,  what  he  has  lost, 
when  the  opportunity  for  preventing  such  ioss  has  ])assed 
away. 

The  work 'that  the  proprietors  of  this  journal  have  now 
published  on  the  subject  of  workshop  costs  deals  at  once 
Avith  the  question  of  showing  what  work  is  costing  during 
its  progress  through  the  shops,  as  well  as  indicating  what 
has  been  done  upon  it,  and  what  remains  to  be  done.  By 
consulting  the  chart-like  record  that  is  reconnnended  therein 
the  njanager  or  principal  can  accurately  determine  how 
long  the  work  is  likely  to  be  still  in  the  shops,  and  how 
much  has  been  spent  or  remains  to  be  spent  on  it  before 
it  is  completed. 

We  should  not  refer  to  this  book  but  from  the  important 
fact  that  the  authors,  (Messrs.  Pearn)  are  not  amateurs, 
neither  are  they  interested  in  specialities,  but  are  engineers 
and  manufacturers  i^ractically  acquainted  with  the  troubles 
and  difficulties  of  engineering  workshops,  and  are  thus 
l)eculiai-ly  fitted  to  describe  the  system  they  have  found 
in  every  way  suitable  for  enabling  them  to  keep  in  touch 
with  all  the  various  work  that  is  in  hand  during  the  time 
such  is  in  hand  in  their  own  well-known  modern  works  at 
iluuchester. 


HURRYING  OR  "HUSTLING." 

The  methods  of  many  firms  are  attacked  by  some  of  our 
non-technical  contemporaries,  who  seem  to  assume  that 
everything  that  is  rai)idly  done  nmst  necessarily  be  of 
foreign  or  i)articularly  of  Ainerican  origin,  whereas  the 
(luickest  records  connected  with  many  engineering  feats 
of  construction  are  those  of  English  workmen. 

Probably  the  difference  between  the  two  words  forming 
the  title  of  this  article  is  sufficient  explanation  of  the  fact 
that  our  own  efforts  are  not  so  well  known  as  those  of  our 
American  rivals.  We  do  not  "  hustle,"  but  we  know  full 
well  how  to  hurry  when  occasion  requires.  Wlmn  many  of 
our  friends  from  across  the  Atlantic  do  anything  quickly 
they  take  care  to  make  that  fact  well  known,  and  while 
tljcy  are  doing  it  they  fume  and  fuss  so  nmch  that  the 
discomfort  connected  with  all  concerned  can  be  expressed 
Ijy  no  common  word ;  hence  to  hustle  means  to  fiurry,  to 
scanq)  only  too  often,  and  generally  to  "get  there,"  no 
matter  very  much  how  that  process  is  effected. 

We  have  English  records  of  construction  that  are  not 
trumpeted  forth  to  all  and  sundry  as  wonderful,  but  yet 
they  are  such  as  have  not  been  reached  by  firms  who  worry 
and  who  hustle,  and  who  know  more  of  trusts  and  big 
profits  than  of  comfort  and  consideration  for  those  working 
with  them. 

In  1891  the  Great  Eastern  Railway  Company's  men 
turned  out  an  express  locomotive  from  tlie  erecting  shops 
in  nine  hours  forty-seven  minutes,  a  staff  of  85  men  being 
employed  on  the  engine  and  52  on  the  tender,  and  that  this 
engine  was  well  and  properly  put  together  is  proved  by 
the  fact  that  it  is  still  regularly  at  work.  In  shii^building, 
too,  the  record  against  the  world's  best  was  made  by 
workmen  on  the  Tyne,  where,  during  last  year,  a  torpedo 
boat  was  started,  finished,  and  tried  in  twenty-three  days. 

Tliat  "  hustling "  methods  of  bridge  construction  are 
inferior  to  English  crdinaiy  hunying  is  shown  by  tiie 
record  concerning  the  Tugela  Bridge,  wliich  was  made  by 
the  Wednesbury  firm  who  constructed  in  three  months 
that  which  no  other  firm  would  promise  under  double  that 
time.  I  ,  . 

We  do  not  disparage  many  of  the  very  excellent  labour- 
saving  appliances  and  many  of  the  splendid  systems  of 
,  construction  that  have  had  their  home  in  America ;  but 
it  is  well  that  we  should  remember  that  in  matters  of 
ordinary  work,  and  in  the  manner  of  doing  such  work, 
better  results  are  obtained  by  our  methods  and  our  manner 
of  working  during  periods  of  hurrying  and  of  stress  and 
urgency  than  is  possible  by  the  clamour  and  the  fuming 
and  driving  associated  with  the  "  hustling "  methods  of 
procedure. 


NOTES  ON  NEWS. 

"  Bastian  "  Mercury  Vapour  Lamp. — A  demonstration 
was  given  on  March  20th,  by  Messrs.  Rvminey  and 
Ruumey,  at  39,  Victoria  Street,  of  a  new  form  of  mercuiy 
vapour  electric  lamp  devised  by  Mr.  C.  0.  Bastian. 
This  consists  essentially  of  a  narrow  glass  tube,  about  3  in. 
long,  containing  merouiy,  and  having  a  bulb  blo^vn  at  each 
end,  with  two  electrodes  to  conduct  the  current.  The 
mercuiy  is  present  in  such  quantities  as  to  fill  the  tube 
wholly  and  the  bulbs  partially  when  the  whole  is  in  a 
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Itonzoiital  position ;  and  the  sijauo  wliicli  does  not  contain 
nicicuiy  is  exhausted.  When  it  is  desired  to'  light  the  hunp 
the  tube  is  tilted  very  slightly.  The  mercury  cokunn  then 
divides,  part  running  down  towards  the  lower  bulb  and 
pait  remaining  in  tlie  up2>er  one,  and,  the  curi'eut  being 
on,  an  arc  is  struck  between  the  two  portions  with  the 
production  of  mercuiy  vapour,  which,  as  its  pressui'e  I'ises, 
chives  still  more  of  the  liquid  mercury  into  the  lower  bulb 
until  about  2|  in.  of  the  tube  is  tilled  with  vapour,  which 
under  the  inhueuce  of  the  current  giow^s  with  a  soft  blue- 
green  light.  The  tilting  is  managed  electrically,  an  electro- 
magnet', which  is  energised  whenever  the  switch  controlUng 
the  lamp  is  closed,  attracting  an  ai'iuature  to  which  the 
tube  is  attached.  In  this  way  the  lamp  is  rendered  self- 
startmg,  and  can  be  lighted  as  simjily  asan  ordinary  electric 
glow-lamp  by  merely  turning  a  switch.  The  power  required 
IS  st dted  to  be  so  low  as  two-tifths  of  a  watt  i)er  candle  power, 
oi'dinaiy  glow  lamps  being  commonly  worked  at  about  3 
watts  per  candle  jiower,  and  the  current  it  requires  is  given 
as  about  0'G5  ampere  at  50  volts,  the  light  yielded  being 
equivalent  to  at  least  80  candles,  like  others  depending 
on  mercury  vapour,  this  lamp  suffers  from  a  deficiency  of 
red  rays,  colour  values  being  in  consequence  distorted  in 
its  light.  The  inventor  has  a  device  for  suppljang  the 
missing  rays  by  comljining  it  with  an  oi'dinaiy  incandescent 
lamp  run  at  less  than  full  power,  so  as  tO'  yield  mostly  red 
light;  but  while  he  thinks  the  lamp  would  satisfy  the 
requirements  of  factories,  railway  yards,  etc.,  he  does  not 
contemplate  its  use  so  much  for  lighting  the  interiors  of 
houses,  where  the  deficiency  of  red  would  doubtless  be  a 
drawback  in  the  opinion  of  most  people,  as  for  illuminating 
streets,  and  particularly  side  streets,  where  the  precise 
(quality  of  the  light  is  not  so  importajit  as  its  quantity 
and  cheapness. 


HiQH-sPEED  Locomotives. — In  connection  with  the  high- 
speed railway  experiments  between  Berlin  and  Zossen, 
Messrs.  Hensohel  and  Sohn,  of  Cassel,  have  designed  a 
steam  locomotive  to  compete.  It  is  intended  to  conduct 
an  express  traffic  at  a  speed  of  80  miles  an  hour,  with  a 
ti'ain  of  four  or  five  bogie  corridor  coaches,  weighing  180 
tons.  The  engine  is  a  three-cylinder  compound,  with  an 
estimated  horse  power  of  1,400.  The  high-pressure 
cylinder  is  inside,  and  the  two  low-pressure  cylinders  are 
outside,  and  drive  a  second  pair  of  wheels,  the  four  wheels 
being  coupled.  There  are,  in  addition,  a  two-wheeled  pony 
truck  in  the  front,  and  another  in  the  rear.  The  outward 
appearance  of  the  locomotive  and  tender  is  peculiar,  both 
being  completely  encased  in  a  cover  of  sheet  steel,  tapered 
at  the  front  of  the  locomotive  in  the  shape  of  a  wedge,  the 
object  being  to  reduce  air  resistance,  and  thereby  effect  an 
estimated  economy  of  at  least  250  horse  power.  The 
grate  area  is  about  50  square  feet,  and  32  cwt.  of  coal  is 
censimied  in  an  hour.  The  heating  surface  is  3,000  square 
feet,  and  the  tender  carries  4,000  gallons  of  water  and 
seven  tons  of  coal. 


Liquid  Hydrogen  Calorimetry. — Professor  Dewar 
lectm-ed  at  the  Royal  Institution,  on  March  25th,  on  the 
above  subject.  Calorimeters  could  be  constructed  for 
measm'mg  heat  by  the  amount  of  a  liquid  volatilised  into 
gas,  and  by  employing  substances  such  as  liquid  oxygen, 
nitrogen,  and  hydrogen  the  quantity  of  heat  passing  in  and 
out  of  bodies  at  very  low  temperatures  could  be  determined. 
But  in  carrying  out  such  determinations  the  great  problem 
was  how  to  isolate  the  liquid  to  be  volatilised,  so  that  it 
was  substantially  free  from  evaporation  through  the  ingress 
of  external  heat,  and  the  construction  of  a  workable 
instrument  became  really  a  study  in  heat  isolation.  By 
careful  adjustment  of  the  sliape  of  the  vessels,  by  employ- 
ing veiy  good  vacua  in  his  vacuum  bulbs,  and  by  coating 
their  sides  with  mirrors  of  mercury  or  silver,  he  had 
s'Tccecded  in  ammging  his  apparatus  so  that  no  bubble  of 
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gas  would  come  off  in  a  minute  from  the  enclosed  liquid 
nitrogen.  For  instance,  the  enclosed  nitrogen  must  not 
be  allowed  to  come  into  contact  with  tiie  aii-,  else  distortion 
of  the  results  occurred  owing  to  the  fact  that  the  air  was 
liquefied  even  though  the  difi'erence  between  its  tempera- 
ture of  liquefaction  and  that  of  nitrogen  wa.s  only  about 
two  degrees.  Then  it  was  impossible  absolutely  to  exclude 
radiation.  Again,  the  liquid  gases  themselves  were  trans- 
parent to  heat,  and  the  radiant  heat  of  a  Buiiscn  burner 
at  once  affected  a  tliermometer  that  was  sun-ounded  on  all 
sides  with  a  layer  of  liquid  air  an  incli  tliick.  Professor 
Dewar  showed  the  effect  of  intense  cold  on  steel  by  making 
it  brittle.  He  then  illustrated  the  use  of  his  calorimeter — 
e.g.,  to  determine  the  heat  conductivity  of  a  fine  wire,  or 
the  heat  developed  by  small  electric  sparks,  made  to  pass 
in  the  isolated  chamber  of  the  apparatus.  An  important 
a]iplication  which  had  been  made  of  the  method  was  to 
the  determination  of  the  heat  evolution  of  i-adium.  This 
was  greater  at  the  temperature  of  liquid  hydrogen  tlian 
at  higher  ones,  and,  with  a  view  of  sliowing  his  audience 
how  that  result  had  been  reached,  Professor  Dewar  said 
he  had  written  to  Professor  Curie  asking  for  a  loan  of  the 
quartz  tube  of  fused  radium  bromide  that  had  been 
employed  in  the  original  experiments.  A  doleful  answer 
returned  that  at  a  public  lecture  in  Paris  the  tube  had 
disappeared,  leaving  nothing  but  some  fragments  of  quartz. 
These,  however,  had  been  carefully  swept  up,  and  Pro- 
fessor Curie  sent  the  collected  remains  to  Professor  Dewar, 
who  was  able  with  them  to  prove  to  his  audience  that 
radium  could  excite  phosijhorescence — ^a  i)henomenon 
associated  with  the  development  of  heat — even  when  soak- 
ing in  liquid  hydrogen. 


The  Widening  of  London  Bridge. — On  March  28th  the 
ceremony  of  declaring  open  the  widened  footpaths  wa? 
performed  by  the  Lord  Mayor.  At  the  commencement  of 
the  work  the  roadway  was  34  ft.  6  in.  in  width,  and  thv 
two  footpaths  9  ft.  6  in.  each,  making  a  total  of  53  ft.  6  in. 
between  parapets.  The  total  width  now  is  65  ft.,  the  road- 
way being  increased  by  6  in.,  and  the  footpaths  increased 
to  15  ft.  each.  The  extra  width  is  carried  on  gianitu 
corbels ;  the  parapets  are  3  ft.  6  in.  high.  The  contract 
has  been  carried  out  by  Messrs.  Pethick  Bros.,  at  £95,484, 
exclusive  of  lamps  and  standards,  and  was  completed 
within  the  specified  time  of  two  years. 


NOTICES    OF    MEETINGS,  &C. 


Manchester  Association  ok  Engineeus. — April  9th,  paiier  by  Mi-, 
J.  A.  Sauer,  "  Inland  Navigation." 

Institution  of  Electhicai,  Enoineers. — April  14th,  Great  George 
Street,  ordinary  meeting.  Manchester  section  :  April  12th,  general 
meeting.  Glasgow  section  :  A])i-il  12th,  ordinary  meeting.  Dublin 
.section  :  April  14th,  ordinary  meeting. 

Birmingham  Association  of  Mechanical  Engineers. — April  9th, 
visit  to  Oldbury  Gas  Work?. 

Institution  of  Civil  Engineers. — April  12th,  Mr.  E.  W.  do 
Rusett,  "  Recent  Developments  in  Cargo  and  Intermediate  Steamers." 
Students'  visit,  April  13th,  to  the  Great  Northern,  Piccadilly,  and 
Brompton  Railway  in  course  of  construction. 

Society  of  Engineers. — April  11th,  paper  by  Mr.  H.  C.  Sheutnn, 
"The  Latest  Practice  in  Sewage  Disposal." 

Institution  of  Mechanical  pjNGixEERS. — April  15th,  further  dis- 
cussion on  ''  Compound  Locoxotives  in-  France." 

North  op  England  Institute  op  Mining  and  Mechanral 
Engineers. — April  9th,  papers  for  discussion,  "The  Occurrence  of  Gold 
in  Great  Britain  and  Ireland,"  by  Mr.  .1.  M.  Maclaren  ;  "The  Electrical 
Driving  of  Winding  Gears,"  by  Mv.  F.  Hird.  Papers  to  be  read, 
"  Electrical  Winding  in  Germany,"  by  Mr.  W.  C.  Mountain,  and  "  Son.e 
.Silver-bearing  Veins  in  Mexico,"  by  Mr.  Edward  Halse. 
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LEAVES   FROM   A    NAVAL  ENGINEER'S 
NOTE  BOOK. 

VIII.  StERX   TuBE.^  and  Pu  )PELLirR  BRACKET  BEARINGS. 

Ttie  stern  tubes  of  uioJerii  naval  vessels  are  usually  fitted 
either  as  shown  at  fig.  1,  or  as  at  fig.  2.  Tiie  method 
illustrated  at  fig.  1  is  nii>8t  commonly  adoj)ted  for  vesse's  of 
tlie  British  navy  other  than  torpedo  craft.  Fitted  in  this 
way  the  stern  tube  V  is  of  giui  metal  and  is  surrounded  by 


possible  ;  while  those  in  the  upper  halves  are  often  similarly 
fitted,  l)ut  e  juaUy  oftcii  not  on  end  grain,  and  in  one  length. 
After  being  well  water-soaked  the  liguni-vitse  is  bored  out, 
with  the  tubes  in  place,  to  perfect  alignment  and  to  a  loose 
fit  on  the  shaft  casing.  The  stuffing-box  gland  nuts  are 
provided  with  pinions  P,  fig.  1,  engaging  in  the  toothed  ring 
R,  thus  ensui'ing  all  the  nuts  being  screwed  up  or  slacked 
luck  e(]ually,  the  gland  being  withdrawn  with  the  nuts. 
The  inside  of  the  stuffing  box.  is  sometimes  made  with  three 


Fio.  1. 


a  second  tube  S,  of  steel,  built  into  the  ship.  In  some  c;ise.? 
the  bush  at  the  after  end  is  omitted,  the  lignuiri-vitce  strips 
forming  the  beu-ing  surface  being  fitted  into  grooves  in  the 
tube  itself.    The  bush,  when  fitted,  is  made  in  halves  with 


or  four  longitudinal  scores  to  prevent  rotation  of  the  jiacking. 
A  drain  pipe  is  attached  at  C,  and  led  to  a  cock  on  the  after 
engine-room  bulkhead,  to  enable  water  to  be  drawn  off"  when 
required  to  ascertain  appro.ximitely  the  temperature  of  the 


Fio.  2. 


the  joint  in  a  horizontal  plane,  except  for  a  slight  inclination 
fore  and  aft,  such  as  will  facditate  the  withdrawal  of  the 
lower  half  of  the  bearing.  The  obvious  advantage  of  carry- 
ing the  lignum-vita>  in  a  separate  bush  is  that  it  enables  the 
bearing  to  be  withdrawn  f>r  examination  at  any  time  without 
removing  the  shaft.  The  lignum-vita3  strips  are  fitted  in 
grooves,  as  shown  at  L,  fig.  3,  so  that  tlie  water  can  pass 
freely  between  them  to  lubricate  the  shaft.  The  strips  in 
the  lower  halves  of  the  bearings  are  always  put  in  so  as  to 
wear  on  eud  grain  of  the  wood,  and  of  as  great  a  length  as 


rubbing  surfaces.  A  connection  is  also  sometimes  made,  and 
provided  with  valves,  for  flushing  the  stern-tube  bearings 
with  water  from  the  fire  main. 

When  fitted  as  shown  at  fig.  2  there  is  no  inner  tube,  the 
cast-steel  ends  C  of  the  stern  tubes  being  bored  out  in  place 
concentric  with  the  centre  line  of  shafting,  to  form  seatiugs 
for  the  gun  metal  bushes  carrying  the  lignnm-vitaj  bearings, 
which  are  also  bored  out  in  place.  The  strips  are  held  in 
place  by  fiat  rings  K. 

This  method  of  construction  allows  of  the  bearings  at 
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Fig.  3. 


TABLE  I.— Some  Particulars  of  the  Stern  Tubes  and  Propeller-bracket  Bearings  of  Recent  Naval 

(Excluding  '1'orpedo  Craft,  for  which  pee  Table  IT.). 


Vessels 


Reference  letter  

A 

B 

C 

H 

D 

E 

P 

G 

Type  of  vessel   ^ 

Twin-screw 

Twin-screw 
armoured 

Twin-screw 

Triple- 
screw 

Twin-screw 

Twin-screw 

Twin-screw 

Twin-screw 

( 

battleship. 

cruiser 
(sheathed). 

battleship. 

protected 
cruiser. 

cruiser. 

ciuiser. 

gunboat. 

sloop 
(sheathed.) 

I.H.P.  per  shaft  

9,500 

11,000 

5,000 

7,000 

2,750 

3,000 

1,750 

700 

Revolutions  per  minute  

120 

120 

130 

130 

180 

220 

250 

2l0 

Propeller-bracket  bearing  :— 

Diameter,  in  inches  

20J 

15i 

IS 

12 

11 

9i 

8 

Length, in  inches.  

54 

57* 

44 

42 

39 

49 

.'.6 

42 

Ratio  ^^''S^^ 

2 -77 

2-7S 

4  0 

4-43 

3-09 

3-11 

3-5 

4-675 

Diameter  of  propeller  

15ft.  Oin. 

lift. 

8ft.  Oin. 

8  ft.  6  in. 

15  It. 

9  U.  9  in. 

Weight  of  propeller  +  half  weight  of  tail  shaft,  in  pounds 

36,200 

26,500 

30.960 

12,548 

9,403 

6,SS0 

6,010 

Pressure  per  square  inch  on  propel'er-bracket  bearing  due  t(. 
above  weight,  and  tiking  length  x  diameter,  as  area  of  beariutr 
surface,  in  pounds. . . . 

33 

3t 

31 

25 

20 

17 

19 

Stern-tube  bearings  :  — 

Diameter  in  inches   

105 

20i 

11 

SJ 

15J 

12 

8 

Length  in  inches— forward  bearing  . . 

so 

r,9 

54 

33 
36 

4-35 

44 

58 

33 
40 

6 -OS 

48 
48 

S-726 

24 
36 

24 

Length  in  inches— aft  bearing  .. . 

51 

Rntin  Combined  leng:th 

4 -02 

5-64 

£6 
7 -5 

diameter   

6-i6 

Thickness  of  guu-met.nl  sleeves  on  shafts,  in  inches  :— 

At  bearings  

1 

I 

1 

i 

15 

1 

a 

i 

T.1 

1 

k 

Elsewhere   

■■ 

a 

Rubbing  speed  at  propeller-bracket  bearing,  in  fe«t  per  minute. . 

612 

644 

540 

010 

565 

633 

620 

4'9 

Stuffing  box  of  stern  tube  ; — 

Depth  in  incliea  

7 

7i 

c,\ 
I 

6 

Width  of  "pace  for  pack  ng,  in  inches   

1 

1 

Note. — lu  all  the  above  examples  the  bearings  are  of  ltgnnm-vit;u. 
•Provided  with  a  second  strut  bearing  36 in.  long  midway  between  propeller-bracket  bearing  and  the  stern  tube. 
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both  ends  of  the  stern  tubes  being  withdrawn  for  examination 
without  removing  the  shaft.  To  facilitate  this  the  stuffing 
box  H,  fig.  2,  is  usually  made  in  halves,  as  well  as  the  bushes, 
and  is  bolted  to  the  flange  on  the  forward  bush,  the  gland 
being  also  made  in  halves,  so  that  these  parts  can  be  removed 
to  allow  space  for  the  withdrawal  of  the  bush. 


Tin.  4. 


Propeller  bracket  bearings  are  usually  fitted  as  shown  at 
fig.  3,  the  bush  carrying  the  lignum-vitsB  strips  being  made 
m  halves  and  provided  with  a  flange,  by  which  it  is  secured 
to  the  forward  end  of  the  A  bracket. 


shaft,  varies  from  31  lb.  to  34  1b.,  the  area  of  the  bearing 
surface  being  taken  as  diameter  multii)lied  by  length.  The 
combined  length  of  the  stern-tube  bearings  in  these  vessels 
varies  from  4*35  to  5'64  times  the  diameter,  the  average  for 
the  three  twin-screw  examples  A,  B,  and  C  being  4-5.  The 
pressure  per  square  inch  on  ihe  stern-tube  bearings  seldom 
exceeds  25  lb.  In  the  case  of  the  triple-screw  cruiser, 
example  D,  Table  I.,  the  total  load  coming  on  the  stern-tube 
bearings  equals  weight  of  stern- tube  shaft,  1'085  tons  + 
half  weight  of  tail  shaft,  0*55  tons,  and  the  pressure  prr 
square  inch  due  to  this  load  equals  19|  lb. 

In  the  smaller  cruisers,  gunboats,  etc.,  the  particulars  of 
the  stern  tubes  and  propeller-bracket  bearings  of  which  are 
given  in  Table  I.,  the  ratio 

length  of  propeller- bracket  bearing 
diameter 

varies  from  3 '5  to  i'STIi,  and  the  pressure  on  the  bearing- 
surface  (diameter  x  length),  due  to  weight  of  propeller  -|- 
half  weight  of  tail  shaft,  varies  from  17  to  25  lb.  per  square 
inch.  The  sum  of  the  lengths  of  the  stern-tube  bearings  in 
these  vessels  varies  from  6'08  to  8'726  times  the  diameter. 

In  the  case  of  recent  torpedo  boats  and  torpedo-boat 
destroyers,  some  particulars  of  the  stern  tubes  and  propeller- 
bracket  bearings  of  which  are  given  in  Table  IL,  the 
bearings  are  lined  with  white  metal,  the  bushes  being  in 
some  instances  gun  metal  and  in  others  cast  steel.  The 
shafts  are  in  some  cases  fitted  with  gun-metal  sleeves  at 
the  bearings,  while  in  others  the  steel  shaft  bears  directly 
on  the  v\hite  metal  surface  of  the  bearings.  The  American 
practice  is  to  fit  gim-metal  sleeves,  shrunk  and  pinned  on 


TABLE  II.- 


-SOME  rARTICUr.AIiS  OF  THE  StERN  TuHES  AND  PkOPELI.ER-BRACKET   BeARINGS  OF  BECENT  TwiN-SCREW 

ToBrEDO  Boats  and  Torpedo-hoat  Destroyers. 


Reforence  letter 


Type  of  vessel   •  j.^ 


T.II.P.  iier  sh  ift   

Revolutions  per  minute  . 
Propeller-bracket  Ijearing : 
Di  .meter,  in  inche.s  . 

Length,  in  inches  

length 


Ratio  ■ 


diameter 

Diameter  of  propeller  

Weight  of  propeller  +  half  weight  of  tail  shaft,  in  lbs  | 

Pressure  in  lbs.  per  square  inch  on  propeller-bracket  bearing  due 
to  above  weight,  and  taking  lengtli  x  d'amcter  as  area  of 
bearing  suiface  

Stern-lube  bearings  : —  j 

Diameter  in  iiiclu  s  


Length  in  inches 


forward  bearing 


(  aft  be; 


aring. 


combined  leUiiih 
I^^'""  diameter 

Thickness  r.f  gun-mital  sleeves  in  ir.ches  ;- 
At  bearings   


Rubbing  speed  at  proj  eller-braoket  hearing,  in  feet  per  minute 

Note.— The  bairings  in  all  the  above  examples  are  lined  with  wlite  n;etal. 


L 

N 

O 

P 

Q 

U.S.  A. 

rpedo  boat. 

U.S.A. 

torpedo-boat 
dostroj  er. 

U.S.A. 

torpedo-boat 
ilostrcyer. 

French 
torpedo  boat. 

Austrian 
torpedo-boat 
destroyer 
(British  built). 

Russian 
torpedo-boat 

destroyer 
(British  built). 

1,500 

4,000 

3,000 

825 

3,400 

2,200 

350 

330 

400 

420 

380 

390 

c^ 

8i 

8i 

71 

7i 

28 

30 

091 

27J 

2-74 

3-20 

3 --.3 

30!) 

3-78 

3  SO 

5  ft.  :!  in. 

7  ft.  ■}  in. 

Sft. 

4  ft.  2Jin. 

7  ft.  3  in. 

Oft.  Cin. 

2,1S0 

^.,040 

4,270 

1,100 

3,500 

2,830 

17.V 

10 

103 

1.53 

14i 

C] 

n 

21 

30 

213 

0 

8 

21 

24 

m 

22 

f)-22 

rrl7 

fi-0 

3-St 

3-04 

3-8 

J 

J  at  propel'er- 

bracicet 
bearings  only. 

No  sleeves  on 
shaft. 

No  sleeves  on 
sVaft. 

No  sleeves  on 
shaft. 

brass  pipe. 

I  brass  pipe. 

620 

755 

890 

.-.oo 

770 

728 

For  battleships  and  large  cruisers  (see  examples  A,  B,  C, 
and  D,  Table  I.)  the  length  of  tho  propeller-bracket  bearing 
varies  from  2-77  to  3'11  times  its  diameter,  and  the  pressure 
pc-r  square  inch  on  the  bearing  surface,  due  to  a  load 
(•  rresponding  to  weight  of  propeller  +  half  weight  of  tail 


the  shafts  water-tight,  and  having  their  ends  tapered  and 
finished  to  a  wavy  outline,  in  order  to  minimise  the  chances 
of  grooving  the  shaft  by  corrosion.  At  the  propeller  end 
the  casing  enters  the  propeller  boss  and  makes  a  water-tight 
joint  with  it.    The  white  metal  forming  the  bearing  surface 


April  8,  1904] 


301 


is  run  into  the  gnnmetal  bushes  around  a  mandrel  of  the 
proper  size,  and  is  not  bored.  Zinc  ])rotecting  rings  are 
fitted  on  the  outside  of  the  after  stern-tube  bearing,  and 
between  the  propeller-bracket  bearing  and  the  propeller. 
Gmi-metal  sleeves  are  seldom  fitted  over  the  shafts  of  British 
torpedo  vessels,  and  the  white  metal  is  usually  carried  in 
cast  steel  bushes,  and  bored  out  in  place.  The  bushes  are 
well  tinned  before  the  white  metal  is  poured  in,  and  the 
latter  is  well  hammered  before  being  bored. 

Turning  to  the  data  given  in  Table  II.,  it  will  be  seen 
that  the  length  of  the  propeller-bracket  bearings  varies  from 
274  to  3'86  times  the  diameter  in  the  case  of  torpedo  boats 
and  destroyers,  the  lower  values  representing  American 
practice  with  sleeves  on  the  shafts.  The  pressure  on  the 
bearing  surface  (diameter  x  length),  due  to  the  weight  of 
the  propeller  -t-  half  the  weight  of  the  tail  shaff,  is  fairly 
uniform  for  all  six  examples  given  in  the  table,  varying  from 
16  1b.  to  17^ lb.  per  square  inch  in  the  American  vessels, 
and  fi-om  14i  lb.  to  15|  lb.  per  square  inch  in  the  European 
vessels.  The  combint  d  length  of  the  stern-tube  bearings,  as 
compared  with  their  diameter,  is  also  remarkably  uniform 
in  the  American  vessels,  with  the  ratio  combined  length 
divided  by  diameter  vnrying  from  6'0  to  6 '22,  and  also  in 
the  European  vessels,  in  which  this  ratio  varies  from  3 '8  to 
3  94.  In  example  Q  the  stern  tube  is  not  fitted  with  a 
bearing  at  the  forward  end. 

The  pun  metal  sleeves  have  sometimes  been  cast  around  the 
shaftkj,  although  this  is  now  considered  bad  practice,  and  has 
given  place  to  their  being  cast  separate.  After  being  turned 
and  bored  they  are  slightly  warmed  and  forced  on  the  shafts 
by  hydraulic  pressure.  The  sleeve  within  the  stern  tube  i.s 
made  in  one  length  when  practicable.  If  in  two  or  more 
lengths,  they  are  tightl}'  filleted  into  each  other,  as  shown  at 
N,  fig.  1,  and,  in  addition,  well  brazed  at  the  junction  G,  in 
order  to  effectually  prevent  the  water  gaining  access  to  the 
steel  shaft,  which  would  decay  at  the  joints  fr^m  galvanic 
action.  In  the  case  of  vessels  which  are  wood  sheathed  and 
coppered,  the  presence  of  the  copper  would  exercise  a  power- 
ful galvanic  action  on  any  exposf^d  steel  surfaces  imder  water, 
so  that  the  whole  of  the  shafting,  both  inside  the  stern  tubes 
and  outside  the  vessel,  has  to  be  effectively  cased  with  gun 
metal  to  prevent  access  of  water  to  the  shafts.  The  joints 
are  made  as  already  described,  and  after  the  casings  are  in 
place  they  are  tested  with  boiled  litiseed  oil  to  a  pressiu'e  of 
about  30  lb.  per  square  inch,  when,  if  found  thoroughly 
tight,  the  annular  spaces  F,  fig.  1,  are  well  drained,  and  are 
then  pumped  full  with  a  mixture  of  red  and  white  lead  and 
boiled  linseed  oil,  mixed  to  the  consistency  of  thick  paint. 

The  after  end  of  the  tail-shaft  casing  is  made  to  enter  the 
propeller  boss  as  shown  at  E,  fig.  3,  and  forms  a  tight  joint 
to  prevent  water  gaining  access  to  the  steel  shaft  inside  the 
propeller  boss.  In  most  recent  vessels  the  propeller  bosses 
are  provided  with  a  short  stuffing  box  N,  fig.  4,  usually 
jiacked  with  indiarnbber  to  prevent  leakage  to  the  shafts  at 
the  ends  of  the  casings. 

In  many  vessels,  even  though  not  wood  sheathed  and 
coppered,  the  propeller  shafts  are  fitted  with  gun-metal 
casings  throughout  their  entire  length,  and  in  some  such 
cases  galvanic  action  between  the  steel  hull  and  the  exposed 
parts  of  the  gun-metal  shaft  casings  is  prevented  by 
covering  them,  after  being  well  painted,  with  two  thicknesses 
of  insulating  tape  (as  used  by  the  electricians)  overlapping, 
and  wound  from  the  after  end.  Insulated  wire  has  also  been 
u'ed,  the  turns  being  laid  up  close,  and  the  whole  surface 
covered  with  three  coats  of  paint,  making  a  water-tight 
covering  over  the  gun-metal  casings.  It  is  also  the  practice 
in  the  American  navy  to  cover  the  entire  surface  of  all 
bronze  propellers  with  a  coating  of  tin. 


The  Simplex  Steel  Conduit  Company  Limited,  20,  Bncklers- 
liiny,  London,  E.C.,  send  a  neatly  embossed  trade-mark  show 
card,  wliicli  tliey  have  recently  had  prepared  in  response  to 
many  inquiries.  Readers  will  be  supplied  with  copies  on  appli- 
•  atjon,  free  of  charge. 


THE    ELECTRIFICATION   OF    THE  NORTH- 
EASTERN RAILWAY. 

Following  directly  after  the  opening  of  the  Lancashire  and 
Yorkshire  Railway  electrically-equipped  line  between  Liverpool 
and  Crossens,  the  North-Eastern  Railway  opened  the  tirst 
section  of  their  line  to  be  worked  by  electricity  on  March  29th. 
The  section  opened  is  between  Newcastle  (New  Bridge  Street 
Station)  and  Benton,  a  suburb  about  4^  miles  away.  The 
conversion  is  to  go  on  in  stages  between  Newcastle  and  Tync- 
mouth. 

The  full  scheme  of  electrification  consists  of  .37  miles  of 
double  and  four-way  track,  equivalent  to  about  82  mile.9  of 
single  track.  Over  the  whole  of  this  the  passenger  traffic  will 
be  worked  electrically.  An  estcnsion  of  the  railway  frcm 
Gosforth  to  Ponteland,  which  is  now  under  construction,  is 
included  in  the  scheme,  and  will  not  know  the  steam  locomotive ; 
while  the  Quayside  branch  line,  which  is  used  for  goods  traffic 
only,  is  also  being  fitted  for  electrical  operation.  Another 
important  part  of  the  scheme  provides  for  the  joining  up  of 
the  new  electric  system  with  the  main  line.  For  this  purpose 
a  short  line  between  the  New  Bridge  Street  Station  and  the 
Central  Station  of  the  company  is  being  constructed.  With 
the  exception  of  this  new  line,  the  whole  operations  are 
practically  completed.  In  regard  to  the  supply  of  motive  power, 
the  North-Eastern  Company  decided  to  purcha.se  current  from 
the  Newcastlc-on-Tyiie  Electric  Supply  Company,  who,  in 
addition  to  their  existing  Neptune  Bank  Power  Station,  have 
erected  a  large  new  generating  station  at  Carville,  lower  down 
the  river.  There  the  current  is  generated  at  high  pressure, 
6,000  volts  three-phase  alternating,  and  transmitted  to  sub- 
stations, where  it  is  converted  into  low-pressure  600  volts  direct 
current,  and  fed  on  to  conductor  rails.  The  third-rail  .system 
has  been  adopted.  At  level  crossings,  stations,  etc.,  tlie  con- 
ductor rail  is  guarded  by  two  creosoted  boards,  and  means 
have  be€n  devised  for  making  additional  protections  where 
necessary.  The  new  generating  station,  contains  turbines 
coupled  to  alternators  of  a  size  considerably  larger  than  any 
at  present  in  use  in  this  country,  the  maximum  output  being 
between  8,000  and  10,000  horse  power.  The  whole  undertaking 
has  been  worked  out  to  designs  by  Mr.  Charles  H.  Merz,  of 
Westminster;  the  electrical  track  work  being  carried  out  by 
the  British  Thomson-Houston  Company,  Rugby. 

Tht?  Openino  Run. 

The  company  travelled  to  and  from  Benton  in  a  standard 
train  consisting  of  three  of  the  new  cars — two  motor  coaches 
with  trailer  between.  The  cars  are  of  the  open-corridor  type, 
are  lighted  and  heated  by  electricity,  and  are  fitted  witli 
powerful  air  brakes.  They  are  very  handsomely  finished. 
Externally  they  are  painted  in  the  standard  North-Eastern 
Railway  colours,  while  within  the  accommodation  is  a  distinct 
advance  in  attractiveness  upon  anything  to  be  met  with  upon 
most  British  railways.  Tho  train  was  started  by  Lord  Ridley, 
and  the  run  to  Benton  was  completed  in  the  scheduled 
time  of  eleven  minutes.  Tt  included  stops  at  .Tesmond,  West 
.Tesmond,  and  Gosforth.  On  the  return  journey  only  one 
stoppage  was  made,  and  the  distance  was  traversed  in  about 
three  minutes  less  time.  No  effort  was  made,  however,  to 
run  express  speed.  Tlie  travelling  was  exceedingly  pleasant. 
There  was  an  almost  entire  absence  of  oscillation  and  jolting, 
and  general  satisfaction  was  expressed  with  the  result  of  the 
trial.  Immediately  after  the  directors'  and  officials'  train 
arrived  back  at  Newcastle,  the  public  service  by  the  new  electric 
trains  began.  It  is  to  consist  of  four  trains  per  hour  either 
way  on  week  days  between  6  a.m.  and  about  11  p.m.,  and  half 
the  number  on  Sundays.  For  service  on  the.  Quayside  goods 
branch  two  electric  locomotives,  equipped  in  the  same  way  as 
the  motor  cars,  with  multiple  unit  controller,  motors,  air  brakes, 
etc.,  will  be  employed.  Each  locomotive  will  be  capable  of 
hauling  a  load  of  150  tons  up  a  gradient  of  1  in  37  at  a  speed 
of  from  9  to  10  miles  an  hour. 
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SOME  RECENT  DEVELOPMENTS  IN  POWER 
HAMMERS."^ 

By  Mr.  H.  F.  Masset,  B.Sc,  M.I.Mech.E. 

{Continued  from  page  370.) 

Something  Needed  more  like  Steam  Hammer. 

Some  makers  have  been  led  to  retain  the  steam  liammer 
without  any  modification  whatever,  and  to  adopt  it  to  modern 
methods  by  drinng  it  by  compressed  aur. 

There  is  a  g-reat  deal  to  recommend  this  plan,  and  it  has  in 
many  cases  been  adopted  successfully. 


drip  from  the  glands  when  the  packing  is  in  imperfect  con- 
j  dition. 

The  wear  in  the  valves  and  cylinders,  too,  is  less  than  with 
steam . 

There  is  no  doubt  also  that  where  coal  is  expensive,  and 
where  power  developed  by  engines  using  producer  gas,  or  by 
water  turbines  is  available  at  a  low  figure  for  driving  the  air 
(    compressors,  there  is  considerable  economy. 

More  important  still,  however,  is  the  faot  that  while  gaining 
these  points  they  also  retain,  unlike  the  hammers  hitherto 
described,  the  long  stroke  and  powerful  blows  of  the  steam 
hammer. 


Fig.  13 


The  smiths  using  these  hammers  are  invariably  pleased  with 
them.  They  work  quite  as  well,  if  not  slightly  better,  than 
when  driven  by  steam,  and  have  the  advantage  that  there  is  no 

*  Abstract  ot  a  paper  read  before  the  Manchester  Association  of  Engineers 
March  12th,  1904. 


This  system  involves,  however,  another  transformation  of 
power,  and  tliough  the  necessary  loss  from  this  cause  may  be 
less  than  the  other  gains,  the  initial  cost,  and  the  cost  of  upkeep 
of  the  additional  plant  involved,  as  well  as  the  increased  corn- 
plication,  is  a  very  serious  drawback  which  has  prevented  this 
method  of  driving  from  becoming  popular. 
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Improved  Pneumatic  Powek  Hammer  (Patknt). 
The  hammer*  which  is  the  chief  subject  of  the  pap?r  takes 
a  position  intermediate  between  the  steam  hammer  worked  by 
compressed  air  and  the  pneumatic  hammer  already  described, 
which  is  worked  by  alternate  vacuum  and  pressure,  for  while 
on  the  one  hand  it  is  worked  entirely  by  compressed  air,  supplied 
alternately  above  and  below  the  hammer  piston  in  a  stationary 
cylinder,  as  in  the  case  of  the  former,  on  the  other  hand  it 
supplies  its  own  air  pressure  at  each  stroke,  as  in  the  latter 
instance. 

Fig.  13  is  a  general  view  of  the  7  cwt.  size  as  made  for 
general  smithwork.  etc. 

Figs  14,  ±5,  and  16  are  outline  drawings  of  the  10  cwt.  size. 

It  will  be  seon  that  the  ha;iinu'r  proper  is  exactly  similar  to  a 
steam  hammer  in  nearly  all  details — ^the  hammer  cylinder, 
piston,  piston  rod,  tup,  slides,  and  anvil  block  aie  identical  with 
the  corresponding  parts  of  a  stoam  hammer  of  equal  weight. 
Behind  the  hammer  cylinder,  however,  instead  of  a  valve  chest, 
there  is  another  cylinder,  witli  a  double-acting  plunger  in  it, 
worked  by  a  crank  rotating  at  the  back  of  the  standard. 

As  this  plunger  reciprocates,  each  end  of  the  cylinder  is  in 
turn  momentarily  put  into  communication  with  the  atmosphere 
through  the  holes  in  the  middle  of  the  cylinder. 

The  valve  is  shown  in  fig.  17,  and  the  arrangement  of  the 
cylinders,  and  the  passages  connecting  them,  is  clearly  shown 
in  figs.  18,  19,  and  20. 


Fig.  14. 

The  cylinders  are  connected  at  their  upper  ends  Ijy  an  open 
passage  B,  and  at  their  lower  ends  by  a  passage  C.  The  third 
passage  A  connects  the  top  and  the  bottom  of  the  pump 
cylinder.  The  passage  C  and  the  lower  part  of  the  passage  A 
are  arranged  side  by  side,  so  that  they  pass  through  opposite 
ends  of  the  valve  chamber.  In  this  chamber  there  is  a  valve 
divided  into  two  parts  in  such  a  way  that  one  part  controls 
the  passage  C,  and  the  other  part  the  passage  A.  The  passages 
themselves  have  no  connection  with  one  another,  but  are  con- 


*  An  earlier  design  of  tbis  hammer  was  fuUv  illustraied  and  described  iu  The 
P,'actical  En.;/ineii;  September  26th,  1902,  No.  813,  vol.  xxvi. 


trolled  by  the  same  valve.  'I'his  valve  cau  be  turned  by  means 
of  hand  lever  or  foot  lever  into  positions  1,  2,  li,  and  i,  shown 
in  fig.  1.5. 

When  position  '.i  is  reached  tlic  passage  ,\  is  fully  closec^ 
leave  the  passage  A  fully  open.  .\s  the  ))ump  piston  recipiv>. 
cates,  therefore  the  air  merely  circulates  through  this  pa-ssage 
from  top  to  bottom,  and  from  bottom  to  top. 


Figs,  lo  and  16. 

Wlien  the  lever  is  gradually  moved  from  position  2  to  3  the 
valve  gradually  closes  the  passage  A,  tiuis  preventing,  to  a 
greater  or  lesser  extent,  the  air  from  circulating. 

Some  portion  of  the  air  therefore  is  forced  through  th» 
passages  C  and  B  alternately,  causing  the  hammer  piston  to 
rise  and  fall. 

When  position  3  is  reached  the  passage  A  is  fully  closed ; 
all  the  air  is  therefore  passing  into  the  hammer  cylinder  alter- 
nately above  and  below  the  piston,  and  a  full  blow  is  thus 
given. 

When  the  lever  is  put  into  position  1,  the  one  way  air  valves, 
shown  in  fig.  17,  come  into  use,  and  allow  the  air  to  pass  down 
the  passage  A  on  the  upstroke  of  the  pump,  and  along  the 
passage  C  into  the  hammer  cylindci'  on  tlie  down  stroke,  but 
not  in  the  opposite  diicctioii.  Thus  tlie  lower  part  of  the 
hammer  cylinder  is  filled  with  compressed  air.  and  consequently 
the  hammer  is  held  up  at  the  top  of  its  stroke. 

Ill  order  to  prevent  th?  tup  from  rising  too  rjuickly,  and  to 
prevent  the  accumulation  of  excessive  pressure,  the  surplus  air 
that  is  not  required  for  holding  up  is  allowed  to  escape  by  the 
passage  A. 

In  position  1  the  reverse  happens,  with  the  couscciuence  that 
a  partial  vacuum  is  formed  below  the  hammer  piston,  and  the 
hammer  is  therefore  held  firmly  down  on  the  anvil. 
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From  indicator  diagrams  it  lias  been  ascertained  that  the 
force  available  for  this  purpose  in  a  3  cwt.  hammer,  including 
the  weight  of  the  tup,  equals  about  13  cwt. 

The  whole  regulation  of  the  hammer,  therefore,  will  be  seen 
to  be  effected  by  one  vaJve,  and  this  valve  is  of  exceedingly 
siimple  construction. 

It  will  be  noticed  that  the  valve  does  not  move  at  each  stroke 
of  the  tup,  as  in  the  case  of  a  steam  hammer,  but  only  as  the 
regulation  of  the  hammer  is  being  altered. 

The  wear  on  it,  therefore,  is  infinitesimal. 

In  the  hammers  of  7  cwt.  size  and  below  both  foot  levers  and 
hand  levers  are  isupplied. 

The  foot  lever  works  against  a  spring  whicli  tends  to  push 
it  up  into  its  highest  position. 

Thus  with  the  hand  lever  in  notch  1  the  spring  always 
moves  the  valve  into  the  holding-up  position. 


K;a.  17. 

When  the  foot  lever  is  released  therefore,  the  hammer 
immediately  rises  to  the  top  of  its  stroke  and  remains  there, 
leaving  the  pallets  perfectly  free  for  tools  to  be  arranged,  or 
the  work  measured. 

When  it  is  required  to  work  the  hammer  by  means  of  the 
hand  lever,  the  foot  lever  is  disconnected  by  means  of  the  finger 
catch,  and  the  valve  is  then  moved  by  the  hand  only. 

It  will  be  seen  that  in  some  positions  there  is  very  consider- 
able air  jjressure  acting  on  the  valve,  causing  extra  friction 
between  the  valve  and  the  valve  tube,  which  has  to  be  over- 
come before  the  valve  can  be  moved. 

In  the  larger  sizes  of  hammers  this  has  been  found  to  cause 
considerable  inconvenience  by  making  the  valve  liable  to  stick, 
especially  when  the  pressure  has  existed  long  enough  to  squeeze 
some  of  the  lubricant  out  from  between  the  surfaces. 

The  difficulty  has  been  entirely  met  by  a  slight  modification 
of  the  valve,  which  has  been  successfully  applied  to  the  5  oyrt. 
and  larger  sizes. 


'-<d    SECTION    TKROUCH  ){J(.      SCCTION    THROUCM  Z.Z 
Fio.  18.  Fig.  19. 

By  this  arrangement  a  small  port  is  first  opened  to  relieve 
this  pressure,  thus  allowing  the  valve  to  move  with  perfect 
freedom. 

Another  slight  modification  of  the  valve  has  also  been  found 
to  improve  the  control. 

By  this  arrangement  the  valve  is  mada  to  close  the  passage 
A  against  air  passing  from  the  bottom  of  the  pump  cylinder  to 
the  top  before  it  is  closed  to  prevent  air  passing  from  the  top 
to  the  bottom. 

This  has  the  effect  of  lengthening  the  stroke  of  the  hammer 
while  striking  light  blows,  as  the  hammer  is  forced  up  by  the 
pressure  beneath  the  piston,  and  is  allowed  to  fall  with  its  own 
weight,  or  is  only  pressed  down  to  a  very  slight  degree. 

Tluis  light  cushioned  blows  can  be  given  vfiih  long  strokes. 


which  allow  the  smith  a  better  opportunity  of  manipulaAino- 
his  work.  ^ 

A  few  other  features  of  general  design  also  call  for  remark. 

Usually  when  a  crank  is  employed  to  drive  a  piston  the 
power  is  transmitted  to  the  crank  by  means  of  a  pulley  or  spur 
wheel  keyed  on  to  the  shaft  at  some  little  distance  from  the 
crank — generally  with  a  bearing  between. 

In  the  case  in  point,  however,  the  unusual  plan  is  adopted  of 
letting  one  web  of  the  crank  into  a  recess  in  the  pulley  and 
securely  fastening  it  there. 

This  has  a  twofold  effect:  (1)  It  allows  a  simple  compact 
design,  so  that  even  with  large  and  wide  pulleys  it  is  possible 
to  place  all  the  driving  mechanism  within  the  standard  where 
it  is  completely  out  of  the  way  of  the  work,  and  to  a  great 
extent  guarded  from  damage.  (2)  It  allows  the  iwwer  to  be 
transmitted  direct  from  the  pulley  to  the  crank  pin,  abolishing 
the  key  and  relieving  the  shaft  and  crank  web  of  nearly  all 
torsional  strain. 

Where  a  loose  pulley  is  used  it  is  mounted  oh  a  prolongation 
of  the  main  bearing,  the  wear  being  thus  taken  over  a  large 
surface  on  the  stationary  part,  and  not  on  the  shaft,  and  allow- 
ing the  crank  to  be  supported  almost  up  to  the  webs  on  both 
sides. 

Tlie  fact  that  the  crank  and  flywheel  are  placed  low  down 
and  within  the  standard  renders  the  hammer  very  steady,  and 
as  far  as  possible  free  from  vibration. 

The  driving  mechanism  being  placed  immediately  behind 
the  hammer,  it  is  impossible  to  adopt  the  construction,  which 
is  very  common  with  steam  hammers,  of  forming  the  standard 
of  two  flanged  castings  with  a  space  between  them. 


Fig.  20. 

It  was  therefore  decided  to  adopt  the  diagonal  position  for 
the  anvil  block;  this  leaves  the  pallets  accessible  on  all  sides, 
and  allows  very  great  freedom  in  the  use  of  loose  tools, 
gauges,  etc. 

The  anvil  block  is  a  separate  piece  from  the  standard,  except 
in  1  cwt.  and  smaller  sizes.  This  is  generally  accepted  as 
right  for  'hammers  of  all  kinds  which  are  doing  severe  work. 

Arch   Form  Pneumatic  Hammer. 

Though  the  hammers  have  so  far  generally  been  built  in  the 
form  just  described,  and  this  form  has  been  found  the  most 
satisfactory  for  general  smith  work  and  forging,  the  arch  form 
has  been  designed  specially  for  the  shovel  plating  trade. 

This  hammer  in  general  lines  resembles  the  steam  hammer 
built  for  this  trade;  indeed,  the  patterns  are  largely  such  as 
had  previously  been  used  for  steam  hammers. 

It  is  found  convenient  to  place  the  valve  in  the  vertical 
instead  of  the  horizontal  position,  and  to  dispense  with  the 
foot  lever. 

(To  be  continued.) 


A  PROCESS  has  been  devised  by  a  Mr.  Maestracci  for  making 
petroleum  briquettes,  resembling  those  made  of  coal.  To  a 
gallon  petroleum  are  added  20  ounces  of  soft  soap,  20  ounces 
of  resin,  and  40  ounces  of  caustic  soda  lye  wash.  This  mixture 
is  heated  and  well  shaken.  As  soon  as  the  mass  begins  to 
solidify,  which  is  in  about  40  minutes,  the  progress  of  the  operation 
should  be  very  carefully  watched.  To  prevent  the  mixture 
running  over  a  little  soda  is  poured  into  the  vessel,  the  mixture 
l)eing  then  shaken  until  solidification  is  complete.  When 
the  operation  is  finished  the  product  is  run  into  moulds  to  be 
made  into  briquettes,  which  are  then  heated  for  10  or  15 
minutes,  and  afterwards  allowed  to  coqI. 
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SUBMARINE  BOAT  RISKS. 

The  accident,  that  occurred  in  conneution  with  the 
manoeuvres,  whereby  tlie  submarine  boat  Al  has  been  lost 
with  the  entire  crew,  will  direct  special  attention  to  the 
risks  that  are  undoubtedly  associated  with  this  type  of 
craft,  and  will  cause  not  a  little  uneasiness  to  designers, 
inasmuch  as  there  may  probably  be  causes  connected 
with  the  accident  that  are  beyond  the  possiljility  of  properly 
providing  against. 

At  the  present  moment  it  is  open  to  serious  question  as 
to  whether  there  was  any  running  down  of  the  craft  at 
all,  or  whether,  as  some  critics  have  hazarded  the  opinion, 
an  alteration  in  the  disposition  of  the  fuel  tanks  caused 
a  large  generation  of  gas,  and  that  an  explosion  occurred 
from  well-understood  causes.  Tlie  feeling  of  the  Naval 
Bureau  at  Washington  is  ofiicially  and  distinctly  inifavour- 
able  to  the  adoption  of  the  submarine  buat,  and  a  recom- 
mendation has  been  made  that  it  is  unwise  for  any  further 
boats  to  l)e  built  until  there  have  been  more  exhaustive 
tests  made  as  to  their  capabilities. 

The  unpi'ofessional  critic  will  assuredly  condemn  the 
adoption  of  a  submarine  boat  that  is  incapable  of  getting 
out  of  the  way  of  a  liner,  if  sucli  really  was  tlie  ccniributing 
cause  to  the  accident  that  oi'curred,  and  will  be  inclined 
to  suggest  that  marine  engineering  can  be  employed  to 
best  advantage  in  designing  high-speed  torpedo-boat  type 
of  craft  rather  than  for  the  type  wherein  eveiything  is 
entirely  submerged. 

MARINE   POWER    EXPLOSION  ENGINES. 

The  attention  that  has  Ijeen  directed  to  the  advantages  of 
internal-combustion  engines  for  marine  work  is  justified 
l)y  the  greater  efficiency  that  is  likely  to  be  obtained  from 
motors  employing  petroleum  spirit  as  a  fuel,  as  against 
some  of  the  types  of  engines  where  steam  is  not  used  to 
the  liighest  degree  of  expansion  m  consequence  of  the 
complications  that  are  necessary  in  the  matter  of  valve 
o-ear  and  the  like  for  use  therewith. 

In  an  internal-combustion  engine  the  facilities  for  stalling 
and  rapidly  getting  up  power  are  veiy  much  in  advance 
of  anything  that  is  possible  with  a  generation  of  steam,  and 
we  shall  be  greatly  surprised  if  this  type  of  motor  is  not 
more  readily  adopted,  particularly  in  connection  with 
torpedo  boats  and  destroyers. 
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LONGITUDINAL  ENGINE-ROOM  BULKHEADS 
IN  MERCHANT  VESSELS,  IN  RELATION  TO 
TRANSVERSE  STABILITY  WHEN  BILGED.* 

Calculations  of  stability  uudci-  bilged  coiulitioiis  are  not 
often  reqnii-ed  for  merchant  vessels,  altUong'h  tliey  are  ocrasion- 
ally  made  for  the  best  elasses  of  passenger  liners;  even  then 
they  are  usnally  eonHned  to  those  which  relate  to  the 
longitudinal  stability  (or  trim),  in  order  to  determine  such 
])ositi(ins  for  the  transverse  bulkheads  as  will  ensure  the  vessel's 
remaining  afloat  with  one  or  more  conipLirtnients  open  to 
the  sea. 


Tiiere  are,  however,  certain  twin-screw  vessels  in  which  a 
longitudinal  centre-line  wati'r-tight  bulkhead  is  fitted  between 
the  engines,  and  provided  with  water-tight  doors,  which  may 
be  closed  as  usual  from  the  nppei'  deck.  This  bulkhead  is 
apparently  fitted  for  the  purpose  of  keeping  one  engine  room 
free  from  water  in  case  the  other  gets  flooded,  and  thereby 
enabling  the  vessi'I  to  steam  with  one  set  of  engines.  It  is 
obvious  that  such  Hooding  must  cause  the  vessel  to  take  a  list 
to  that  side,  and  that  this  list  niay  in  some  cases  be  so  great 
as  to  render  it  impossible  to  steam,  or  may  even  endmger  the 
safety  of   the  vessel. 

The  object  of  this  paper  is  to  show  the  possible  effect  cm 
the  transverse  stability  of  a  ship,  if  one  side  of  such  an  engine 
space  were  flooded,  say,  hy  collision. 

The  general  principles  which  underlie  all  calculations  of 
bilging  are  as  follow:  — 

1.  The  part  of  the  vessel  laid  open  to  the  sea  no  longer 
gives  buoyancy,  but  is,  as  it  were,  removed  from  the 
hull  (see  fig.  1). 

2.  The  vessel  sinks  deeper  into  the  water  until  the  lost 
Inioyancy  is  replaced   by  new. 

.3.  The  vessel  comes  to  a  position  of  equilibrium  when  the 
centre  of  buoyancy  is  in  the  same  vertical  as  the 
centre  of  gravity,  and  the  metacentre  is  above  the  latter. 


take 


A  flooded  compartment  which  extends  from  side  to  side  of 
the  vessel  can  be  situated  near  amidships  in  such  a  position  as 
to  cause  immersion  only  without  change  of  trim ;  but  if 
situated  nearer  to  either  end,  its  flooding  will  obvio.isly  cause 
depression  towards  that  end. 

It  may  be  of  interest,  here,  to  show  how  the  calculation  of 
transverse  inclination  niay  be  made  with  approximate  accuracy 
of  result  in  cases  wlieie  the  angle  reached  is  small.  The  same 
method,  slightly  modified,  is  the  one  usually  adopted  for 
dealing  with  the  trim,  l)ecause  in  the  latter  case  the  inclination 
seldom  exceeds  5  deg. 

Fig  2  shows  a  cross  section  of  a  vessel  in  the  upright  position. 
Let  W  L  represent  the  position  of  the  water  line  before 
drainage.  Now,  if  an  empty  compaitment  umidships  be 
flooded  at  one  side,  the  buoyancy  in  way  of  this  compartment 
is  lost,  and  the  "  effective  water  plane  "  becomes  of  form  similar 
to  that  shown  in  fig.  3. 

»  Paper  read  before  the  North-East  Coast  Institution  of  Eng-ineera  and  Ship- 
builders by  Mr.  F.  H.  Alexander,  on  March  9th,  1904. 


If  no  inclination  were  to 
bodily  to  the  water  line  U 
effective    planes    W  L  and 
buoyancy  lost  up  to  W  L. 

'I'his  volume  of  lost  buoyancy,  divided 
mean  effective  plane  between  W  L  and  W,L 
S,  or   "  sinkage."    It   is    usual,  however, 
using  the  effective  area  of  W  L 


place  the  vessel  would  sink 
L|,  so  that  the  volume  between  the 
W|L|  makes    up    the    volume  of 


by  the  area  of  the 
,  gives  the  distance 
to    calculate   S  by 


S  (feet)  = 


Vl 


(A  -  a) 


where  Vl  =  volume  of  lost  buoyancy  below  W  L  (cu.  ft.) 
A  =  ai-ea"  of  complete  plane  W  L  (sq.  ft.) 
a  =  ai-ea  of  plane  in  way  of  damaged  compartment  (sq.  ft.) 

Passing  to  the  determination  of  the  angle  of  inclination,  there  are 
several  steps  to  take,  viz.  :  — 

1.  Kind  the  position  of  the  axis,  N  N,  through  the  centre  of  gravity 

of  the  effective  waterplane,  Wj  Lj  (.see  fig.  3). 

2.  Find  the  moment  of  inertia  of  this  effective  plane  about  the 
axis,  N  N. 

Find  the  position  of  the  centre  of  buojancy,  Bj.    (This  is  the 
centre  of  buoyancy  of  the  upright  vessel  floating  to  Wj  L], 
but  excluding  the  part  in  way  of  the  damaged  compartment.) 
Find  the  vertical  height  of  the  metacentre,  Mj,  above  the  centre 
of  buoyancy,  Bj. 

Fig.  3. 


.3. 


5.  Find  the  angle  between  this  vertical  and  a  line  joining  Mj  and 
G  (the  position  of  the  centre  of  gravity  of  the  ship).  This  is 
the  angle  of  inclination  required,  u.sing  the  following  symbols  : — 

A  =  area  of  complete  waterplane,       L,  (sq.  ft.). 

a  =  ai'ea  of  ineffective  part  (sq.  ft.). 

(A  -  a)  =  area  of  effective  plane  (sq.  ft  ). 

X  =  distance  between  centre  line  and  axis,  N  N  (feet). 

d  =  distance  between  centre  line  and  centre  of  a  (feet). 

h  =  transver.se  width  of  a  (feet). 

I  =  moment  of  inertia  of  A  about  centre  line  (sq.  ft.  x  feet'-), 

li  =  moment  of  inertia  of  (A  -  a)  about  axis  NN  (sq.ft.  x 
feet'-). 

fa  =  moment  of  inertia  of  a  about  the  centre  line  (sq.  ft.  x  feet''^). 

B  =  centre  of  buoyancy  of  upright  vessel  before  damage. 

Bj  =  centre  of  buoyancy  of  upright  vessel  afte  r  damage. 

B.,=  centre  of  buoyancy  of  inclined  vessel  after  damage. 


Mi=  metacentre  of  upright  vessel  after  damage, 
(/i  =  centre  of  gravity  of  volume  of  lost  buoyancy,  Vj. 
(/.,=  centre  of  gravity  of  volume  of  effective  layer  between 
and  Wi  Lj. 
7,7.,  =  vertical  projection  of  g^g.^  (feet). 
./.,(/._,  =  horizontal  projection  of  (/^c/.^  (feet). 
Vd  =  volume  of  displacement  (cubic  feet). 
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We  may  take  the  steps  in  order  thus  :- 


1. 


(A  -  a) 


X  d 


Section  in  Eno'ne  Roow 
i  nclination.  30° 

Fig.  5 


1!Q 


Vl 

Vd  "  ^^^^ 


engine  room.  Let  G  be  the  centre  of  gravity  of  the  ship,  and 
G  Z  the  righting  arm  of  the  stability  curve  for  the  undamaged 
ship  if  floating  at  the  water  line,  W  L  (Z  being  on  the  vertical 
through  the  centre  of  buoyancy,  13).  Let  I  represent  the  position 
of  the  centre  of  volume  of  the  water-filled  part,  I  (j  its  distance 
from  a  vertical  through  G.  Tlien  for  a  volume  of  displacement 
which  excludes  the  water-filled  part,  the  righting  arm,  G  Z, 
may  be  found  by  the  usual  principle  of  moments:  — 

G  Z  =  (V  X  GZ)  -  (t>  X  ly) 
(V  -  ^) 

Where  V  =  volume  of  whole  vessel  up  to  W  L  and 
V  =  volume  of  water-filled  part. 

When  the  values  of  GZ,  have  been  determined  for  a  sufficient 
number  of  assumed  water  lines  and  inclinations,  we  can  con- 
struct a  set  of  cross  curves  of  stability  for  the  bilged  condition, 
similar  to  those  usually  constructed  for  the  uubilged;  and  from 
these  cross  curves  we  can  obtain  I  he  curve  of  stability  for  a 
given  displacement  in  the  usual  manner. 

I  now  proceed  to  give  the  results  of  some  investigations 
which  I  have  made  as  to  the  nature  of  these  curves.  The 
calculations  were  made  for  a  vessel  of  tlie  following  dimen- 
sions :  — ■ 

Length  between  perpendiculars   680  ft. 

Beam  moulded    74  ft. 

Depth  moulded  to  upper  deck   45  ft. 

Draught  (even  keel)    30  ft. 

Displacement   27,900  tons 

Block  coefficient    "647 

A  general  outline  sketch  is  given  in  fig.  6,  showing  an  open 
side  from  forecastle  to  poop,  the  type  being  similar  to  that  of 
many  ocean  liners.  Figs.  7,  8,  and  9  show  curves  of  stability 
for  certain  heights  of  G  M,  and  assuming  the  bilged  engine 
room  to  have  certain  percentages  of  the  length  of  the  ship. 

The  centre  of  volume  of  the  flooded  part  was  in  all  cases 
assumed  to  be  at  ^/k,  of  the  ship's  length  from  the  after  perpen- 


FlC.  6.— Outline  Profile  of  T  S.S.,  680'  x  74'  x  45' ;    Draft.  30'  0" 


'  Vd 


or 


5.  The  angle  of  inclination,  Bj  Mj  Gj,  may  be  found  by  construction 


tan  e  = 


(fig.  2). 


Now 


PG 


PG 
MiP 

B  Q  and      P  =  Mi      -  P  Bj,  of  which 
PBi  =  GQ  =  GB  -  BQ. 


The  inclined  water  line  W.L^  should  be  drawn  throno-h  the 
centre  of  flotation  c  (at  the  distance  .c  from  the  centre  line) 
1  he  above  method  may  be  regarded  as  giWng-  a  sufficientlv 
accurate  result  where  the  angle  does  not  exceed  lOdeg 
but  greater  angles  may  be  over-estimated  up  to  the  point  at 
wluch  the  deck  edge  becomes  immersed,  and  seriously  under- 
estimated beyond  that  stage. 

When  a  bilged  compartment  contains  water  exeludino- 
material,  the  buoyancy  of  this  material  must  be  taken  into 
account,  and  it  is  usual  to  make  an  allowance  cither  by 
calculation  of  the  buoyant  volume,  or  by  taking  a  derived 
percentage  of  the  volume  of  the  compartment.  The  machinery 
m  an  engine  room  may  be  estimated  to  exclude  from  one-seventh 
to  one-fifth  of  the  volume  of  the  water  which  would  fill  the 
compartment  up  to  the  level  W  L,  fig.  2.  In  calculating  the 
trim  no  great  error  will  result  if  this  buoyancy  is  assumed 
as  spread  evenly  throughout  the  space  occupied  by  wat^r,  but 
in  transverse  calculations  an  estimate  of  its  centre  is  desirable, 
i  his  matter  is  referred  to  again  towards  the  end  of  the  paper. 

When  a  .^idc  enoi.,?  100m  is  flooded,  clinng-e  of  trim  takes 
place  as  well  as  transverse  inclination,  but  the  former  is  not 
usually  of  such  excessive  character  as  to  cause  important  chano-e 
m  the  transverse  curves  of  stability,  should  the  latter  be 
calculated  disregarding  such  change  of  trim. 

Fig.  4  represents  a  cross  section  of  a  bilged  vessel  inclined 
to  an  assumed  angle  and  floating  at  a  water  line  WL' 


the 


 Qjigic  auu  iiuni/iiig  au  a.   witLer  line,    \v  ±j ;  me 

Shaded  jjortion  is  a  section  through  the  water-filled  part  of  the 

f,^vi'' ^"'"^  ''^^""t  the  ceiitre  line  when  a  is  of  rectangxilar 

lorm  ;  this  aijproximatiun  is  often  sufficiently  correct  for  practical  purposes. 


dicular.  The  effect  of  the  flooding  upon  the  trim  may  be 
exemplified  by  one  case.  Assuming  the  compartment  to  be  10 
per  cent  of  the  ship's  length,  and  neglecting  the  efileot  of  trans- 
verse inclination,  the  draught  aft  became  33  ft.  5  in.  and  forward 

29  ft.  2 

Eeferring  to  figs.  7,  8,  9,  the  ordinates  are  the  lengtlis  of 
righting  arms  at  each  inclination  when  above  the  base  line 


and  of  upsetting  arms  when  below  it.  The  angles  at  which 
the  curves  cross  the  base  line  arc  those  at  which  the  ship  would 
come  to  rest  in  smooth  water  if  allowed  to  settle  slowly.  When 
the  stability  curve  lies  entirely  below  the  base  line  all  arms 
are  upsetting  ones,  and  the  vessel  would  turn  over;  or  at  best 
would  be  dependent  on  the  water-tightness  of  the  erections 
above  the  freeboard  deck  to  prevent  her  doing  so.  No  allow- 
ance was  made  for  such  erections  in  these  curves,  but  those 
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showu  in  figs.  10  and  11  were  calculated  upon  the  following 
assumption :  The  vessel  was  considered  as  plated  up  to  the 
promenade  deck,  giving  a  moulded  depth  of  53'3  ft.,  instead  of 
45  ft.,  and  tlie  water-tight  bulkheads  were  also  carried  up  to  this 
deck,  but  as  the  vessel  inclined,  water  was  assumed  admitted 
to  the  bilged  compartment  above  the  second  deck  as  well  as 
below  it. 

The  great  value  of  the  extra  freeboard  is  at  once  apparent, 
but  there  is  not  to  my  knowledge  any  passenger  liner  which  has 
such  a  freeboard,  combined  with  the  fitting  of  the  longitudinal 
bulkhead.  The  German  high-speed  Atlantic  liners,  which  have 
almost  contiiiuoiis  erections,  have  a  long  opening  in  the  side, 
abreast  or  just  abaft  of  the  engine  rooms,  and  most  of  them 


have  also  a  well  abaft  the  forecastle.  One  of  the  latest  of  them 
is,  however,  provided  with  a  few  thwartship  water-tight  bulk- 
heads above  the  freeboard  deck. 

The  length  of  the  engine  compartments  in  vessels  now  in 
service  varies  from  about  8  per  cent  to  13  per  cent  of  the  length 
l)etween  perpendiculars,  and  there  is  one  case  at  least;  in  which 
it  exceeds  15  per  cent.  The  G.M.  of  these  vessels  when  loaded 
is  hardly  likely  to  exceed  2  ft.;  it  is  more  probably  between  1 
and  2  ft.,  and  may  be  less  than  1ft.  in  some  cases.  The  pro- 
portions of  beam,  depth,  draught  and  freeboard,  and  arrange- 
ment of  open  side,  are  not  in  many  cases  widely  difierent  from 
the  examjile  for  which  the  curves  in  figs.  7,  8,  and  9  are  given; 
and  it  cannot  be  said  that  these  curves  are  reassuring.  If  we 
take  for  example  an  engine  room  of  the  10  per  cent  size,  and 
1  ft.  G.M.,  we  find  (fig.  7)  that  if  allowed  to  settle  slowly 
enough  such  a  vessel  would  come  to  rest  in  still  water  at 
about  33  deg.  inclination ;   but  would  be  dependent  upon  her 


deckhouses  for  any  further  stability,  or  failing  their  buoyansy 
would  turn  over.  Even  if  the  G.M.  were  2  ft.  (see  fig.  8),  and 
she  came  to  rest  at  23  dcg.  inclination,  the  stability  curve  she 
would  have,  between  23  deg.  and  54  deg.,  can  hardly  be  called 
satisfactory,  seeing  that  its  range  is  only  31  deg.  and  its  longest 
arm  is  only  "65  of  a  foot. 

Tlie  case  referred  to,  in  which  the  length  of  the  engine  spaces 
exceeds  15  per  cent,  is  that  of  one  of  the  most  recent  Atlantic 
liners,  and  it  should  be  noted  that  a  thwartship  bulkhead  is 
fitted  as  well  as  the  longitudinal  one,  thus  making  four  engine 
rooms.  It  would,  however,  be  quite  possible  to  have  this 
thwartship  bulkhead  so  damaged  as  to  admit  water  both  before 
and  abaft  it,  and  so  lay  open  both  engine  rooms  on  one  side.  It 
is  a  fortunate  and  wise  precaution  to  have  the  erections  in  this 
vessel  divided  into  water-tight  compartments  by  some  transverse 
bulkheads. 


There  is  difference  of  opinion  as  to  the  extent  to  which  erec- 
tions sucJi  as  poops,  forecastles,  and  deckhouses  should  be  taken 
into  account  in  calculations  of  stability;  but  it  is  in  most  cases 
a  dangerous  assumption  to  make  that  they  could  be  made  suffi- 
ciently water-ftight  to  give  buoyancy  in  an  emergency  such  as 
we  are  considering.  On  account  of  their  height  above  water,  it 
is  probable  that  many  of  the  sidelights  would  be  open  (even  if 
none  of  those  below  the  upjjer  deck  were  also  open),  and  at  the 
time  of  an  accident,  such  as  a  collision,  there  are  many  things 
to  be  done  without  sending  the  hands  along  to  close  sidelights 
and  doorways.  It  should  not  be  forgotten  that  it  would  not 
require  a  very  large  aperture  to  admit  enough  water  to  fill  the 
engine  room  in  a  few  minutes. 


Suppose,  however,  the  vessel  does  come  to  rest  with  safety,  say 
at  30  deg.  inclination,  a  reference  to  fig.  5  suggests  certain 
considerations.  Could  stoking  be  carried  on  even  in  smooth 
water,  not  to  speak  of  a  sea-way  ?  How  would  the  vessel  steam 
or  steer  with  such  a  list?  Would  not  the  boats  on  the  lower 
side  be  damaged,  or  carried  away,  and  how  oould  any  of  those 
on  the  other  side  be  lowered  until  the  ship  was  brought  upright  ? 

I  think  you  will  agree  that  the  question  of  fitting  these  bulk- 
heads is  a  serioTis  one,  deserving  of  more  consideration  than  it 
appears  to  have  received.  At  the  least,  if  we  assume  that  a 
catastrophe  could  be  prevented  by  admitting  the  water  into  the 
other  engine  room,  what  is  the  use  of  the  bulkhead?  If  a 
steam  or  accident  screen  is  desired,  its  lower  part  should  be  a 
grating  to  allow  water  to  pass  freely  across  between  the  rooms ; 
and  that  is  a  very  different  matter.    Would  not  a  preferable 
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arrangement  for  keeping  some  of  the  engine  power  unaffected 
be  that  shown  by  fig.  12.*  The  side  chambers  might  be  used 
as  store  rooms  below  and  firemen's  lavatories  above,  and  should 
be  fitted  with  rapid-closing  water-tight  doors.  These  chambers 
should  preferably  communicate  freely  through  a  portion  of  the 
double  bottom.  If  the  bulkheads,  A  and  B,  were  placed  15 
to  20  ft.  apart,  and  the  wall,  C,  at  a  distance  8  to  10  ft.  in  from 
the  side,  it  would  be  extremely  unlikely  that  both  A  and  B  would 
be  damaged  at  the  same  time,  so  tliat  either  the  forward  or  the 
after  engine  room  would  be  available;  both  screws  could  be  used, 

*  Since  wiitiug  the  abovu  I  lea-n  that  the  suggestion  is  not  a  new  one.  It  is, 
of  course,  obvious  that  two  set  of  engines  would  be  required  on  each  shaft  with 
this  arrangement. 
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and  the  vessel,  although  somewhat  immersed  by  the  steru, 
would  remain  ujiright  transversely. 

Warships  are,  of  course,  usually  fitted  with  this  lougitudinal 
bulkhead,  but  their  orreater  metacentric  height,  fewer  side- 
lights, and  the  fact  that  there  are  often  water-tight  bunkers  at 
the  outer  sides  of  the  engine  rooms,  render  their  case  some- 
what different  from  that  of  merchant  ships. 

In  the  case  of  oil  steamers  whose  compartments  arc  longi- 
tudinally divided,  it  must  be  remembered  that  when  these  com- 
partments are  empty  the  A-essel,  being  at  a  comparatively  light 
draught,  has  a  large  freeboard  and  probably  also  a  large  G.M. 
A  similar  argument  may  be  applied  to  the  case  of  the  deep 
tanks  fitted  in  full-formed  steamers  to  secure  immersion;  and 
in  both  these  cases  the  bulkheads  arc  in  valuable  daily  use 
when  the  spaces  are  filled  with  liquid. 

Still  there  may  be  vessels  of  these  classes  in  which  the  G.M. 
is  S'o  small  under  possible  bilging  conditions  that  investigation 
of  the  stability  is  wise. 


It  is  doubtless  asked,  what  allowance  was  made  in  the  calcu- 
lations of  the  stability  ciu'ves  for  the  buoyancy  due  to  the 
machinery.  The  dotted  line  at  15  per  cent  in  fig.  10  shows 
the  effect  on  a  single  curve  of  including  this  buoyancy.  It 
will  be  noticed  that  at  small  angles  the  efi'ect  is  a  righting  one, 
but  at  large  angles  an  upsetting  one ;  this  is  due  to  the  positions 
of  the  items  of  the  machinery,  most  of  which  are  below  the  centre 
of  gravity  of  the  ship,  and  nearer  the  centre  line  than  the 
bulk  of  the  admitted  water.  In  a  similar  manner  the  buoyancy 
of  the  unbilged  ballast  tank  assists  in  heeling  the  vessel  after 
a  certain  angle  is  reached.  Fig.  5  shows  vertical  arrow  lines 
indicating  the  upward  force  lines  of  the  buoyancy  of  machineiy 
and  of  ballast  tank.  I  made  full  allowance  for  this  buoyancy 
in  the  calculation  of  trim,  but  none  in  the  transverse  curves. 
The  ballast  tank  was  assumed  unbilged. 

Eeference  may  be  made  to  the  "  Transactions  of  the  American 
Society  of  Naval  Architects  and  Marine  Engineers "  for  1896 
and  1898,  copies  of  which  may  be  found  in  the  institution's 
library.  These  contain  the  results  of  some  experiments  made 
with  modcils  in  regard  to  this  subject. 


Wireless  Telegraphy. — It  is  interesting  to  learn  that  whilst 
the  Imperial  Government  have  set  the  seal  of  their  approval 
on  the  Marconi  system  of  wireless  telegraphy,  the  Indian 
Government  had  previously  given  a  first  order  to  the  Lodge- 
Muirhead  Syndicate,  who  are  pushing  the  rival  system  of  Sir 
Oliver  Lodge,  of  the  Birmingham  University,  and  Dr.  Muir- 
liead.  This  order  was  to  connect  the  Andaman  Islands,  in  the 
Bay  of  Bengal,  with  Diamond  Island,  off  the  mouth  of  the 
Irrawaddy — a  distance  of  some  300  miles.  The  apparatus  was 
shipped  out  some  weeks  back,  and  is  probably  being  set  up,  if 
it  is  not  already  at  work.  Before  giving  the  order  the  Govern- 
ment of  India  had  repeated  trials  with  the  system,  and  their 
experts  had  expressed  the  highest  opinion  of  it.  Our  own 
War  Office  had  the  system  under  examination  about  the  same 
time,  but  their  decision  in  regard  to  it  has  not  been  made 
public,  so  far  as  is  known.  Presumably  Mr.  Marconi  has  beaten 
all  competitors  for  the  favour  of  the  Imperial  Government, 
although  it  is  possible  that  the  Post  Office  arrangement  with 
Mr.  Marconi  does  not  exclude  a  working  agreement  of  the  same 
character  with  any  other  assured  system  of  wireless  telegraphy. 


LIQUID  FUEL. 


It  is  now  twenty  yeai's  since  Mr.  Urcjuhart  read  iiis  puper 
ou  "Oil  Fuel"  before  the  Institution  of  Mechanical 
Engineers  at  Cardiff,  and  these  twenty  years  have  seen 
much  imi)roveiuent  iu  the  means  used  for  obtitining  tlie 
best  uombustiou  of  the  oih  Tlie  intemal  combustion 
engine  and  the  oil  fuel  furnace  have  come  into  extremely 
wide  use  in  a  comparatively  short  period,  and  it  i.s  within 
the  region  of  possibility  at  present  to  obtaiu  an  internal 
combustion  turbine  whicli  shall  be  more  efficient  than  any 
other  form  of  heat  engine. 

Though  the  theories  of  combustion  have  not  undergone 
iuiy  radical  chiuige  within  recent  yeai's,  the  methods  of 
obtaining  the  best  results  have  advanced  with  rapid  strides. 
It  would  be  hopeless,  therefore,  to  tiy  to  go  into  details 
with  regard  to  liquid  fuel  and  its  combustion  in  the  scope 
of  a  magazine  article,  but  a  short  resume  of  the  subject 
may  serve  to  show  the  present  state  of  the  art. 

The  high  calorific  value  of  oil  fuel  and  the  i-easons  of 
its  superiority  in  this  respect  over  coal  or  other  solid  fuels 
are  matters  of  common  knowledge.  The  heat  uecessaiy 
to  distil  the  gases  from  the  solid  fuel,  and  in  many  cases 
the  excessive  presence  of  oxygen,  tend  to  lower  the  heat- 
pioduoing  pro'pei-tiesi,  or,  I'atlier,  tlie  available  heat- 
producing  properties.  In  oil  fuel,  as  used  in  furnaces, 
astaki,  or  petroleum  residuum,,  tlie  heat  necessaiy  to 
perionu  internal  work  on  the  fuel  is  not  so  excessive  as  in 
the  case  of  solid  fuel.  The  endothermic  and  exothermic 
constituents  which  form  in  the  combustion  chamber  counter- 
balance one  another  as  regards  their  heating  action,  and 
improved  forms  of  combustion  of  oil  fuel  tend  to  hasten 
tlie  formatioii  and  combustion  of  the  former  class,  acetelyne 
being  the  cliief  member  of  this  group.  Thus,  in  earlier 
furnaces  using  oil,  there  was  not  the  gradual  changing  of 
the  colour  of  the  flame  whicli  deno'tes  the  production  of 
CO  near  the  spraying  nozzle  and  the  combustion  of  acetelyne 
at  the  outer  parts  of  the  bame.  Acetelyne  and  other  hydro- 
carbons were  often  burnt  at'  the  later  stages,  and  even  in 
the  chimney  or  flue,  thus  causing  an  excessive  loss  and  the 
production  of  smoke.  The  best  means  to  avoid  such 
inefficient  combustion,  and  the  means  used  at  present, 
consist  in  thoroughly  atomising  the  oil  and  mixing  it  as 
(juickly  and  as  intimately  as  possible  with  the  air  necessaiy 
for  complete  combustion.  So  that  now  oil  can  be  burnt 
in  furnaces  absolutely  witliout  production  of  smoke,  and 
witli  greater  efficiency  than  is  possible  with  solid  fuel. 
The  reason  of  this  last  is  that  there  is  much  less  excess 
air  retjuired  for  oil  than  is  necessaiy  for  the  combustion 
of  coal,  so  that  less  heat  is  carried  away  by  the  furnace 
gases;  and  since  less  heat  is  required  to  perform  the 
necessary  internal  work  on  the  fuel,  the  calorific  value  of 
the  oil  is  much  greater.  Thus  1  lb.  of  petroleum  residuum — 
a  viscous  heavy  oil  with  a  variety  of  liydrocarbo'ns  as 
iiigredients — can  produce  between  18, .500  and  19,000 
B.T.U.,  while  1  lb.  of  average  coal  produces  only  14,500 
B.T.U. 

Tlie  storage  of  oil  fuel  was  at  first  a  difficulty,  one 
reason  being  that  petroleum,  with  a  comparatively  low-flasli 
]K)int  was  used,  whereas  petroleum  residuum  is  now 
frequently  employed.  Formerly,  Mr.  Holden,  of  the  Great 
Eastern  Eailway,  employed  gas  tai',  but  petroleum  residuum 
is  now  used.  Sir  Fortescue  Flannery  and  others  have  given 
tiiis  subject  their  close  attention,  and  it  may  be  safely 
asserted  that  there  is  now  little  or  no  danger  or  difficulty 
in  oil  storage.  In  ships  good  joints,  well  riveted  and 
caulked,  good  ventilation,  and  still  further  precautions  in 
the  vicinity  of  the  stokehold,  have  been  found  to  provide 
all  the  necessaries  for  safe  storage.  In  the  vicinitv  of  the 
stokehold  the  oil  bunkers  are  insulated  by  means  of  coffer- 
dams— ^that  is,  naiTOW  chambere  wliicli  are  filled  witli 
water  ;  thus  the  space  is  used  as  fresh-water  storing  room. 

Various  engineers  seem  to  favour  various  metliods  of 
atomising  the  oil,  but  this  is  probably  to  a  great  extent 
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due  to  the  diii'ereut  circuiiistauces.  Thus  in  America  there 
are  veiy  few,  or  compara-tively  few,  retort  buniers ;  in  fact, 
the  retort  burner  is  gradually  going  out;  for  one  reason  it 
requires  a  special  funiace,  whereas  in ,  many  cases  it  is 
ad\dsablo  to  provide  for  both  solid  and  liquid  fuel.  In 
England,  the  Holden  system  of  oil  fuel  burning,  as  used 
in  locomotives,  can  be  changed  to  coal  burning  while  the 
engine  is  running.  In  this  system  the  grate  is  covered  with 
bioken  chalk,  and  a  small  coal  fire  is  maintained.  On 
starting  all  that  is  necessary  is  to  manipulate  the  various 
steam  handles  sO'  as  to  first  induce  a  current  of  air  into  the 
combustion  chamber.  This  is  done  by  admitting  steam 
to  a  ring  provided  wtli  perfoiations,  the  jets  from  whch 
induce  a  tlow  of  air.  In  the  centre  of  the  ring  the  oil  nozzle 
is  placed,  and  steam  is  used  to  inject  the  oil  in  a  fine  spray 
at  high  velocity  iuto'  the  combustion  chamber.  The  steam 
jets  in  the  ring  and  the  oil  nozzle  are  so  arranged  that 
nnmediately  on  issuing  from  the  nozzle  the  oil  is  broken 
and  scattered  in  every  direction  inside  tlie  combustion 
chamber,  so  that  a  large  soft  ilame  is  obtained,  and  the 
oil  jet  does  not  play  against  a<iiy  paii:icular  part  of 
the  metal  of  the  furnace  chamber  or  boiler.  By  adjusting 
the  amount  of  steam  opening  to  tlie  rmg  of  jets,  the  air 
su]  ph'  to  the  oil  may  be  regulated  so  that  scarcely  a  trace 
of  smoke  is  perceptiljle  at  tlie  funnel. 

In  marine  practice  the  Rusden  and  Eccles  burner  has 
held  its  place  for  some  time,  but  the  objection  to  this 
burner  is  that  steam  is  necessaiy  tO'  atomise  the  oil.  This 
burner  lias  been  described  already  hiThe  Engineers'  Gazette, 
so  that  nothing  fm-ther  need  be  said  of  it  now.  In  steam 
atomising  burners  about  3  per  cent  of  the  steam  produced 
is  necessary-  for  atomising  the  oil,  so  it  will  be  seen  that  this 
is  a  serious  sum  to  deduct  from  tlie  evaporative  power  of  a 
fuel. 

To  avoid  this,  compressed  air  or  mechanical  pulverising 
devices  have  been  employed.  Thus  in  America  the  Bald- 
win Company  pi'ovide  a  nozzle  for  use  with  either  air  or 
steam.  In  one  forai  of  this  burner  oil  flows  in  a  thm 
layer  over  an  elongated  nozzle  from  which  steam  is  issuing 
at  a  high  velocity.  One  great  advantage  of  this  form  is 
that  there  is  no  danger  of  any  sticking  or  clogging  occmTing 
tlirough  solid  particles  being  present  in  the  oil,  as  there  are 
no  nari'ow  passages  in  the  oil  duct.  In.  another  form  of 
the  Baldwin  Coinpany's  buraers  adapted  for  use  with  either 
oil  or  steam,  oil  is  introduced  to  an  annular  passage;  a 
central  steam  or  air  jet  sprays  the  oil  into  the  combustion 
chamber,  while  at  tlie  same  time  a  current  of  air  is  induced 
round  the  outside  of  the  iiO'Zzle.  In  all  oil-burning  fur- 
naces the  air  should  be  heated  as  much  as  possible;  thus 
some  engineers  pass  the  air  trunks  tlirough  the  uptake 
flue  or  through  the  ashpits.  In  water-tube  boilers  the  air 
may  very  advantageously  be  introduced  throngh  the  space 
between  the  outer  and  inner  casing.  This  arrangement 
serves  tJie  double  purpose  of  cooling  the  casing  and  heating 
the  air.  Air  spraying  or  atomising  should  prove  the  most 
efficient  for  marine  practice,  but  the  pressures  necessary 
foi'  efficient  working  are  higher,  and,  in  co'iisec^uence,  heavy 
air  compressing  jilant  becoaues  necessary. 

To  meet  the  olijection  of  steam  spraying  and  also  air 
cO'Uipressing,  mechanical  spraying  devices  are  employed. 
Of  tliis  class  the  Korting  produces  very  good  results,  and 
is  extremely  simple  in  design.  The  oil  is  heated  so  as  to 
partially  distil  it,  and  make  the  atomising  easier.  The  oil 
is  drawn  from  the  heater,  and  forced  at  high  pressure  (50 
to  60' lb.)  through  a  sj/iral  passage,  ending  in  a  small  open- 
ing. In  this  way  the  oil  is  injected  into  the  combustion 
chamber  with  a  violent  whirling  motion.  Here  again, 
however,  it  is  advisable  to  jirovide  a  special  furnace  so  as 
to  produce  a  good  mixture  of  air  and  oil;  in  fact,  the  Bald- 
win Company  declare  that  it  is  impossible  to  get  efficient 
combustion  from  oil  fuel  unless  the  furnace  is  specially 
designed.  But  Mr.  Holden's  expei  ionces  seem  to  show  that 
good  results  may  be  obtained  without  specially-designed 
funtaces.    With  the  Holden   system  14  91b.  of  water  is 


commonly  evaporated  per  lb.  of  oil,  and  this  result  com- 
pares very  favourably  with  other  forms  of  oil  burning  in 
which  the  furnace  is  specially  designed. 

The  Korting  system  of  oil  burner  has  been  adapted  to 
furnaces  in  various  ways.  In  one  fomi,  the  Meyer,  the 
air  for  combustion  is  heated  by  passing  through  spiral 
passages  in  an  extension  to  the  furnace.  The  air  thus 
enters  the  combustion  chamber  with  a  whirling  motion. 
Mr.  Howden  has  an-anged  Korting  burners  to  work  with 
forced  draught.  Of  the  other  mecliajiical  pulverising 
systems  the  liydroleum  produces  veiy  good  results.  In 
this  system  the  oil  is  sprayed  directly  on  to  a  fire-brick 
aich,  and  by  this  means  thoroughly  pulverised  and  mixed. 
The  fire-brick  arch  serves  the  double  purpose  of  igniting 
the  heavier  hydrocarbons  and  pulverising  the  oil.  Using 
crude  petroleum  in  the  furnace  of  a  water-tube  boiler  with 
the  hydroaneun  system  an  evaporation  of  15'41b.  of  water 
per  lb.  of  oil  was  obtained. 

The  efficiency  of  the  combustion  of  any  fuel  can  be  best 
seen  from  the  analysis  of  the  flue  gases,  so  that  it  is  not 
quite  the  best  way  to  state  results  in  evaporation  units 
which  involve  losses  in  the  boiler  itself.  The  study  of  the 
products  of  combustion  is  a  most  interesting  and  profitable 
one,  and  one  which  gives  the  engineer  a  much  better  idea 
of  wliat  is  happening  in  the  combustion  chamber  than  can 
be  obtiiined  in  any  other  w^ay.  An  analysis  of  the  burnt 
gases  fi-om  an  oil  fuel  furnace  will  invariably  sliow  a  much 
more  efficient  combustion  than  is  obtained  when  coal  is 
used.  Usually  there  is  absolutely  no  CO  present,  and  the 
amount  of  free  o^xygen  {i.e.,  unburnt)  is  extremely  small. 

In  some  recent  tests  r2  to  r.3  times  the  air  necessaiy 
for  complete  combustion  had  been  admitted,  as  shown  by 
the  presence  of  rather  less  than  4  per  cent  of  free  oxj'gen. 
This  feature  of  oil  fuel  will  show  that  there  is  not  such  a 
great  percentage  of  gain  to  be  had  by  the  use  of  forced 
clraught,  yet  it  should  be  noted  that  the  systems  of  oil 
burners  which  have  been  most  successful  have  provided 
for  an  induced  current  of  air,  so  that  the  above  result  for 
oil  fuel  should  really  be  compared  with  a  coal  furnace 
provided  with  forced  or  induced  draught. 


COAL,  FROM   SEAM  TO  SHIPMENT. 


A  MEETING  of  the  Institute  of  Marine  Engineers  was  held  on 
February  22iid,  at  the  institute  premises,  58,  Romford  Road, 
Stratford,  E.,  wlien  a  paper  by  Mr.  J.  T.  Shelton  on  "  Coal, 
from  Seam  to  Shipment,"  was  read  and  discussed.  Tlie  chair 
was  occupied  by  Mr.  T.  F.  Aukland. 

The  author  of  the  paper  was  unfortunately  not  able  to  be 
present,  and  in  his  absence  the  ijajjer  was  read  by  Mr.  James 
Adamson,  the  honorary  secretary  of  the  institute.  Mr.  Shelton 
said  that  his  j^apcr  referred  more  particularly  to  the  South 
Wales  large  steam  coals  sent  away  as  cargoes  for  the  various 
depots  in  different  parts  of  the  world.  The  South  Wales  coal- 
field was  about  the  second  largest  in  Great  Britain,  and 
extended  from  Pontypool  in  the  east  to  St.  Bride's  Bay  in  the 
west,  and  covered  an  area  of  about  900  square  miles.  The 
qualities  were  varied;  in  the  east  it  was  bituminous,  in  the 
centre  semi-bituminous  (and  called  steam  coal),  and  further 
to  the  west  it  gradually  passed  into  anthracite.  There  was 
less  difficulty  found  now  in  burning  steam  coal  than  on  its 
introduction  into  steam  vessels  years  ago,  when  experts  were 
sent  to  instruct  how  that  operation  was  to  be  carried  out  to 
obtain  the  best  results;  the  same  conditions  should  bs  observed 
at  the  present  time.  The  examination  and  general  inspection 
of  coal  commenced  at  the  seam  and  was  continued  until  it 
was  loaded.  It  was  advisable  to  know  which  pit  and  seam 
the  coal  was  wrought  from,  with  the  object  of  identifying  and 
locating  it ;  to  visit  occasionally  the  colliery  and  go  below,  also 
to  examine  the  system  of  cleaning  and  screening.  In  reference 
to  the  cleaning,  impurities  consist  of  "shaly "  matter  and 
iron  "pyrites,"  the  latter  commonly  called  "brasses."  Some 
streaks  of  foreign  matter  running  through  the  coal  was  referred 
to  as  "  mother  "  coal,  and  was  as  indication  of  good  quality, 
but  there  were  impurities  similar  in  appearance  which  produced 
refuse.  The  coal  was  taken  from  the  seam  and  sent  to  the 
surface  in  coUiers'  trams,  and  it  was  surprising  to  find  so  much 
small  sent  up  when  the  payment  was  made  on  the  large  only. 
At  many  of  the  collieries  travelling  tables  or  picking  bands  of 
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considerable  length  were  fitted  to  convey  the  coal  from  screen 
to  wagon,  and  that  system  afforded  men  on  cither  side  a  good 
opportnnity  of  cleaning  or  removing  the  impurities.  It  was  a 
greatly  improved  appliance,  and  should  be  generally  adopted. 
On  arrival  at  the  dock  it  was  further  examined  in  wagon  and 
also  in  the  hatchway  of  the  vessel,  and  thus  a  good  idea  of  its 
condition  was  obtained.  Formerly  complaints  were  frequent 
of  the  weight  of  the  cargo'turning  out  a  shortage,  Isut  wherever 
the  discrepancy  took  place  there  were  now  fitted  to  each  coal 
tip  at  tlie  Cardiff  loading  ports  two  weighing  machines,  thus 
affording  anyone  an  opportunity  of  checking  the  weight  of 
both  the  full  and  empty  wagon.  Important  points  in  the  loading 
of  large  coal  were :  The  angle  of  shoot,  use  of  anti-breakage 
box,  keeping  shoot  at  lowest  point,  leaving  some  coal  in  shoot 
to  act  as  cushion  to  that  from  the  succeeding  wagon,  hatchway 
beams  being  removed,  distance  it  has  to  be  trimmed  in  the 
holds,  and  suitable  holes  which  act  as  escapes  for  both  men  and 
gas  and  facilitate  the  loading.  These  points  tended  to  preserve 
it  from  breakage  after  the  particular  treatment  it  had  had  at 
the  colliery.  The  advantages  of  using  the  anti-breakage  box 
at  commencement  of  shipment  and  until  the  coal  had  piled  up 
to  a  good  height  in  the  hatchway  would  be  apparent  when 
they  considered  the  modern  large  vessels,  some  of  which  carried 
10,000  tons.  During  the  operation  of  stowing  the  coal  in  the 
holds  of  a  vessel  candles  were  mostly  used,  as  much  as  1201b. 
being  of  common  occurrence,  which  would  represent  five  to 
six  hundred.  Steamens  were  generally  fitted  with  efficient 
ventilators,  but  cases  of  neglect  sometimes  occurred  in  not 
keeping  them  clear,  in  that  sacking,  canvas,  or  other  covers 
that  had  been  used  for  the  homeward  cargo  had  not  been 
removed  before  loading.  Spontaneous  ignition  took  place  at 
times  during  the  voyage,  but  the  South  Wales  best  steams 
were  considered  not  Liable  to  such,  and  if  it  did  happen  might 
be  due  to  other  causes.  Some  few  months  ago  a  sailing  vessel 
was  some  seven  and  a  half  months  on  voyage  (223  days),  and 
that  ship  had  no  trouble  with  her  cargo  of  South  Wales  steam 
coal.  Tlie  rough  shipment  of  coal  caused  a  large  mass  of  small 
to  accumulate  in  the  hatchway,  and  it  was  mostly  at  that  point 
that  heating  had  been  found  to  commence.  Coal  was  shipped 
at  times,  owing  to  the  weather,  in  a  wet  condition,  and  was 
not  so  liable  to  spontaneous  ignition  as  when  the  moisture 
was  introduced  after  loading.  Wet  coal  had  a  detrimental 
effect  in  ironwork,  more  so  on  that  exposed  to  heat.  It  was  not 
to  be  accepted  that  large  coal  loaded  where  there  were  excellent 
appliances  should  always  turn  out  well;  each  cargo  must  stand 
on  its  own  merits,  greatly  depending  on  the  proper  use  of  the 
appliances  for  loading. 

Mr.  W.  Lawrie,  who  opened  the  discussion,  said  he  regretted 
very  much  that  the  author  of  the  paper  was  not  present  that 
evening.  The  members  in  the  London  district  could  not  discuss 
the  subject  so  well  as  those  members  who  resided  in  the 
vicinity  of  Cardiff'.  Tlie  author  had  advised  them  to  know  which 
nit  and  seam  the  coal  they  were  using  was  mined  from,  and 
had  recommeneded  them  to  visit  the  collieries  occasionally 
and  go  below,  and  examine  the  system  of  cleaning  and  screening. 
That  was  rather  more  than  they  in  London  could  do.  With 
regard  to  "mother"  coal,  he  supposed  it  would  take  an  expert 
to  tell  the  difference  between  the  impiirities  of  "mother"  coal 
and  the  impurities  of  the  other  kind  of  coal.  He  would  like  to 
know  whether  to  the  ordinary  engineer  the  difference  would 
be  distinguishable,  because  when  "mother"  coal  was  present 
it  was  generally  taken  as  evidence  that  they  had  got  a  good 
quality  of  coal.  Tliey  had  been  told  that  the  miner  was 
only  paid  for  the  large  coal,  although  a  considerable 
amount  of  small  coal  was  sent  up.  No  doubt  the  mine  owner 
got  a  profit  from  the  small  coal,  and  had  no  serious  objection 
to  it  being  sent  up.  It  occurred  to  him  that  there  was  a  want 
of  supervision  of  the  coal  whilst  passing  from  the  pit  to  the 
wagons.  With  regard  to  the  question  of  weight,  of  course 
shipowners  nowadays  guarded  themselves  against  shortage,  and 
took  care  that  the  coal  put  on  board  was  actually  the  amount 
represented.  He  would  like  to  know  the  causes  of  spontaneous 
combustion  of  which  the  author  had  spoken. 

Mr.  W.  M'Laren  said  he  would  like  to  know  what  the  author 
considered  as  "large"  steam  coal,  as  shipped  for  bunkers.  It 
was  rather  a  moot  point,  and  they  often  found  that  7.5  per 
cent  of  their  bunkers  was  on  the  "  small  "  side.  He  did  not 
think  there  was  a  sea-going  engineer  who  did  not  consider 
himself  an  expert  in  burning  Welsh  coal ;  indeed,  he  often 
thought  he  could  teach  the  firemen.  It  was  to  be  regretted 
that  they  were  never  informed  of  the  depth  of  ssam  from  which 
the  coal  came,  for  the  deeper  the  seam  the  better  the  class  of 
coal.  Speaking  to  the  question  of  weight,  he  thought  it  would 
always  be  to  the  owners'  interest  if,  instead  of  sending  a  ship 
out  of  port  in  a  hurry,  they  would  give  the  engineer  time  to 
see  that  he  had  ffot  his  proper  weight  of  bunkers.  They  could 
always  get  2,2401b.  of  coal  to  the  ton  in  sacks,  but  when 
purchasing  in  bulk  often  they  only  got  2. GOO  lb.,  and  the 
engineer  when  weighing  up  his  coal  afterwards  had  that  trick 
against  him.  The  only  port  he  knew  of  that  had  a  good 
reputation  for  giving  full  weight  was   Port   Said.    He  had 


never  seen  coal  loaded  either  as  cargo  or  bunkers  without  a 
Davy  lamp  being  used;  he  had  never  seen  candles  used  as  men- 
tioned by  the  author.  Mr.  Shelton  had  referred  to  the  sub- 
merged stowage  of  coal.  That  was  a  big  question.  They  did 
not  seem  to  get  a  great  deal  of  information  as  to  what  their 
Admiralty  were  doing  at  the  present  time,  but  he  under.stood 
they  were  experimenting  with  submerged  stowage.  It  miglit 
be  a  good  idea,  but  it  must  be  somewhat  expensive.  He 
thought  that  small  coal  was  the  best  coal  for  mechanical  stokers. 
The  movement  of  mechanical  grates  kept  small  coal  sufficiently 
open  to  allow  of  a  plentiful  supjjly  of  air,  whilst  large  coal  would 
get  too  open.  There  would  be  too  much  air,  and  they  would 
not  get  the  same  amount  of  flame. 

Mr.  Frank  Cooper  said  he  was  under  the  impression 
that  many  years  ago  Profeasor  Tyndall  had  explained  that 
there  was  no  such  thing  as  spontaneous  combustion  or 
spontaneous  ignition.  Nothing  would  catch  fire  unless 
there  was  a  cause.  In  China  and  Japan  he  had  seen 
a  blue  flame  rising  from  the  coal  in  the  barges  before  it  came 
on  board,  and  with  such  a  cargo  they  would  have  to  look  out 
for  actual  combustion.  He  thought  that  the  cause  of  the 
ignition  of  coal  in  a  vessel's  hold  was  simply  want  of  air. 
There  were  sojne  places  abroad  wliere  the  coal  was  jnst  as 
good  as  Welsh  coal.  He  had  had  coal  from  Borneo  which  was 
equal  to  the  very  best  Welsh  coal.  Also,  the  Japanese  navy 
used  to  be  able  to  get  just  as  high  speed  with  Japanese  as 
with  Welsh  coal.  Asa  matter  of  fact,  he  believed  the  Japanese 
had  been  able  to  get  as  much  as  two  knots  more  out  of  their 
torpedo-boat  destroyers  in  Japan  with  their  own  men  than 
either  Yarrow  or  Thornycrofts  were  able  to  get  out  of  them 
here.  The  great  advantage  of  Welsh  coal  for  war  vessels  was, 
of  course,  its  smokeless  quality. 

Mr.  W.  Brander  said  he  had  visited  a  colliery  in  New  South 
Wales  where  they  sent  up  both  large  and  small  coal,  and  at 
the  mouth  of  the  pit  there  were  two  men  representing  the  miners 
and  the  mine-owners,  and  these  men  superintended  the  weighing 
of  all  the  coal.  It  was  then  passed  on  and  screened.  Ship- 
owners paying  for  large  steam  coal  got  it,  whilst  others  who 
went  in  for  economy  took  the  small  coal,  which  gave  very  good 
results  if  there  were  plenty  of  boiler  power.  That  coal  broke 
up  very  much,  and  anyone  seeing  it  mined  and  then  seeing 
it  put  on  board  the  steamer  would  hardly  believe  that  it  was 
the  same  coal.  With  regard  to  burning  coal  with  self-cleaning 
bars,  as  mentioned  by  the  author,  with  some  kinds  of  coal, 
such  as  South  African  coal,  with  movable  bars,  it  would  give 
very  good  results,  but  with  Welsh  coal  he  was  of  opinion  that 
they  would  not  get  good  results  with  movable  bars,  unless  the 
coal  were  very  small. 

The  Chairman  said  that  there  could  be  no  doubt  that  coal 
for  shipment  ought  to  be  as  large  as  possible.  During  transport 
to  the  ship  it  should  be  kept  as  dry  as  possible,  and  the  more 
quietly  they  could  put  it  into  the  hold  the  better.  Years  ago 
they  used  to  have  an  immense  number  of  shipments  of  coal  for 
the  Indian  railways,  and  those  cargoes  were  all  sent  out  with- 
out a  single  fire  occurring.  It  was  most  extraordinary:  the 
coal  was  shipped  in  all  sorts  of  vessels,  and  they  never  had 
a  fire.  A  story  was  told  to  the  effect  that  the  old  gentleman 
who  had  to  supervise  the  shipment  of  that  coal  used  to  wipe 
every  piece  with  his  pocket  handkerchief  before  it  went  into 
the  hold.  Tlie  fact  that  no  fires  ever  broke  out  was,  no 
doubt,  due  to  the  care  with  which  it  was  put  into  the  vessels' 
holds.  He  remembered  a  very  old  shipowner,  named  Seymour, 
who  also  asserted  that  coal  was  the  best  cargo  that  a  ship  could 
carry,  because  it  was  distributed  evenly  thronghout  the  ship. 
They  must  see,  however,  that  it  was  properly  trimmed,  and 
there  must  be  no  large  spaces  left  by  means  of  which  the  coal 
could  shift  when  the  vessel  got  out  to  sea,  or  otherwise  the 
vessel  would  probably  get  on  her  beam  ends.  In  New  South 
Wales  they  were  paying  special  attention  to  the  trimming  of 
coal  cargoes.  They  paid  men  extra  money  to  have  the  coals 
trimmed  right  throiighout  the  ship,  and  when  that  was  done 
they  might  depend  on  it  that  coal  was  one  of  the  brst  cargoes 
a  ship  could  carry.  He  was  of  opinion  that  the  less  ventilation 
they  had  with  coal  cargoes  the  better.  Once  the  coal  was  on 
board,  the  best  plan  was  to  batten  it  down.  If  there  were  an 
opportunity  during  fine  weather,  let  them  take  off  the  hatches 
so  as  to  let  off  the  sui-plus  gas,  but  directly  after  put  on  the 
hatches  again  and  keep  them  sealed.  If  they  paid  a  little 
attention  to  those  details  they  would  go  from  the  port  of  load- 
ing to  destination  without  anything  happening  of  any  note. 
Speaking  further  on  the  subject  of  ventilation,  he  remembered 
two  ships  loading  coal  in  the  north-east  of  Scotland.  One  of 
those  vessels  belonged  to  a  very  celebrated  shipowner,  and  the 
other  to  a  gentleman  who  thought  he  knew  a  great  deal  about 
the  carriage  of  coal.  Tliat  latter  gentleman  told  the  former 
that  he  was  fitting  up  his  vessel  with  the  "  celebrated  system 
of  ventilation."  The  other  shipowner  deprecated  the  idea  of 
ventilation,  and  said  to  him,  "I  am  afraid  you  are  going  to 
bnra  your  ship."  Those  two  ships  went  to  sea.  The  vessel  that 
had  no  ventilation  arrived  at  her  destination,  but  the  other  did 
not. 
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THE  INSTITUTION    OF    CIVIL  ENGINEERS. 


At  tlie  ordinary  meeting  on  Tuesday,  the  29tli  March,  Sir 
William  H.  White,  K.C.B.,  president,  in  the  chair,  two  papers 
were  read,  namely,  "  Lowering  the  Sill  of  the  Ramsden  Dock, 
Barrow-in-Fnrness,"  by  L.  H.  Savile,  Assoc. M. Inst. C. E. ;  and 
"  Burntisland  Harbour :  Construction  of  the  East  Dock,"  by 
R.  Henderson,  M.Inst.C.E.  The  following  are  abstracts  of  the 
papers :  — 

The  first  paper  begins  by  pointing  out  that  the  entrances  to 
most  of  the  docks  constructed  more  than  twenty  years  ago  are 
too  shallow  to  take  the  largest  vessels  of  the  present  day,  and 
cimsequently  the  best  means  of  making  these  entrances  deeper 
becomes  an  important  question  to  engineers  and  others  con- 
cerned with  the  management  of  docks.  The  work  now  being 
undertaken  in  Li\'erpool  is  cited  as  an  instance  of  the  impor- 
tance attached  to  the  matter  by  the  authorities  of  that  port. 
Increased  depth  on  the  entrance  to  a  dock  is  usually  obtained 
either  by  building  a  new  entrance  alongside  the  existing  one, 
or  by  lowering  the  sill  of  the  existing  entrance.  The  deepening 
of  the  No.  4  sill  of  the  Eamsden  Dock  lock  at  Barrow-in- 
Furness  is  an  instance  of  the  second  method. 

The  contract  for  the  work  was  let  on  the  8th  June,  1899, 
to  Messrs.  John  Aird  and  Company,  Mr.  Prank  Stileman  being 
chief  engineer.  Besides  the  lowering  of  No.  4  sill  of  Ramsden 
Dock  by  G  ft.,  a  quay  wall,  900  ft.  long,  on  the  south  side  of 
the  basin,  and  another  500  ft.  long,  on  the  north  side,  had  to 
be  constructed.  The  contract  was  let  on  the  understanding 
that  these  quay  walls  were  to  be  completed  before  the  lock  was 
closed  for  the  lowering  of  the  sill.  The  main  object  with  which 
the  work  was  undertaken  was  to  allow  large  battleships  being 
built  by  Messrs.  Vickers,  Sons,  and  Maxim  to  have  access 
to  the  docks,  as  there  was  only  24  ft.  of  water  on  the  existing 
sill,  and  the  battleship  then  being  built  for  the  Japanese  navy 
had  a  draught  of  27  ft.  3  in. 

Sections  of  the  quay  walls  are  given  in  the  paper,  and  the 
work  in  connection  with  their  construction  is  described.  On 
the  completion  of  these  walls,  cofiPerdams  were  built  across  the 
ends  of  the  Ramsden  Dock  lock,  and  the  water  was  pumped 
out,  so  that  the  work  on  the  sill  might  be  done  in  the  dry. 
The  operations  involved  in  this  work  were ;  Removing  the  old 
gates;  cutting  away  the  old  gate  floor;  re-building  the  floor 
6ft.  lower,  so  as  to  take  a  sliding  caisson  in  place  of  gates; 
building  a  caisson  recess;  and  providing  and  installing  a  sliding 
caisson. 

Shortly  after  the  lock  had  been  pumped  dry  and  the  removal 
of  the  sill  begrm,  an  accident  occurred  through  the  water 
breaking  under  the  pierhead  on  the  north-east  side  of  the  lock, 
whereby  the  work  was  considerably  delayed,  as  the  cofferdam 
at  the  north  end  of  the  lock  had  to  be  lengthened  before  the 
water  could  be  again  pumped  out.  In  consequence  of  this 
accident,  which  damaged  the  jjierhead  and  showed  the  unrelia- 
bility of  the  bottom,  special  precautions  were  taken  in  carrying 
out  the  remainder  of  the  work;  these  consisted  of  driving 
cast-iron  sheet  piles  in  front  of  the  old  sill,  and  taking  out  the 
old  floor  in  small  squares.  No  further  trouble  was  met  with, 
and  the  new  sill  was  comj^leted  on  the  21st  April,  1901.  The 
pierhead,  which  had  been  damaged  by  the  water  breaking 
through,  was  removed,  and  a  timber  head  was  built  in  its  place. 
Tlie  cofferdams  were  now  removed,  the  sliding  caisson  was 
launched  and  floated  into  the  recess  prepared  for  it  on  the  west 
side  of  the  lock,  and  the  lock  was  re-opened  for  traffic  on  the 
17th  May,  1901. 

Tlie  sliding  caisson,  which  takes  the  place  of  the  old  gates, 
was  designed  to  take  a  head  of  water  on  either  side,  thus  doing 
the  duty  of  two  pairs  of  gates;  it  also  serves  as  a  roadway, 
12  ft.  wide,  across  the  lock,  for  heavy  vehicular  traffic.  The 
caisson  is  tank-shaped,  103  ft.  long,  12  ft.  wide,  and  39  ft.  6  in. 
deep.  It  has  four  water-tight  compartments  so  arranged  that 
the  caisson  just  does  not  float,  thereby  reducing  to  a  minimum 
the  friction  when  the  caisson  is  being  drawn  across  the  lock. 
Hydraulic  machinery  is  used  for  hauling  the  caisson  to  and  fro, 
and  also  for  working  the  sluices  in  the  caisson. 

The  second  paper  begins  with  a  short  historical  account  of 
the  harbour  of  Burntisland,  with  special  reference  to  the 
development  of  the  town  as  a  port  for  the  shipment  of  coal. 

The  construction  of  the  new  East  Dock  involved  the  reclama- 
tion of  37^  acres  of  land  from  the  sea,  and  included  the 
following  work:  A  rubble-mound  sea  wall,  2,343ft.  in  length, 
with  10-ton  concrete  bag  work  forming  the  toe  for  the  pitching; 
two  concrete  entrance  piers,  640  ft.  and  412  ft.  long,  respec- 
tively, built  by  deposition  of  concrete  between  sheet  piling 
below  low  water,  and  between  timber  profiles  above  low  water; 
embankment  works  behind  the  sea  wall,  formed  with  sand 
pumjjed  from  the  sea  bottom;  a  dock  entrance  60ft.  wide, 
provided  with  dock  and  sea  gates  with  12  ft.  9  in.  over  the 
sill  at  low  water,  and  28  ft.  6  in.  at  high  water,  of  ordinary 
spring  tides;  the  construction  of  west,  north,  and  east  dock 
walls  ,ni  shale  and  whinstone  rock,  and  of  pitched  slopes  on 


the  south  side  of  the  dock,  with  concrete  hoist  jetties;  the 
construction  of  a  new  ferry  pier  in  place  of  the  old  one 
removed.  The  methods  of  carrying  out  the  foregoing  works 
are  described,  and  also  the  materials  used. 

A  short  account  is  then  given  of  the  erection  of  the  new 
pumping  station ;  also  of  the  hydraulic  machinery,  consisting 
of  three  coal  hoists  with  40  ft.  lifts.  One  of  these  is  a  high- 
level  hoist  for  return  of  empty  wagons,  the  other  two  are  low- 
level  hoists. 

During  the  construction  of  the  dock  some  trouble  arose  from 
the  percolation  of  sea  water  through  the  concrete  walls,  and 
the  cracking  of  the  north  wall ;  the  plan  of  dealing  with  this 
difficulty,  by  putting  in  a  clay  puddle  wall  across  the  line  of 
travel  of  the  water,  down  to  the  rock,  is  described. 


The  following  is  a  list  of  the  marine  engineers  to  whom  certificates  of 
competency  have  lieen  issued  during  the  last  tour  weeks  ending 
March  31st,  1904. 

Aberdeen. — Second  class  :  J.  Robertson,  G.  Drummond,  W.  Huttou, 
J.  K.  Walker. 

Barrow. — Fiml  class  :  R.  F.  Hewitt. 

Cardiff. — First  class :  W.  J.  Lehane,  S.  G.  Griffiths,  P.  Bevan,  J. 
E.  Lewis,  S.  Pascale,  W.  H.  Koche,  G.  Hayward,  H.  E.  Wall,  J.  Ander- 
son, A.  A.  Say,  C.  15.  Decent,  J.  David,  W.  G.  Douglas,  J.  L.  Vorath, 
John  Paterson,  Charles  \V.  H.  Shawyer,  Geoi-ge  F.  Rootb,  John  W. 
Henry,  Henry  J.  Roman,  John  R.  Davidson.  Second  class  :  A.  J. 
Sloeombe,  J.  S.  Roberts,  W.  C.  Shaw,  M.  K.  Jenkins,  A.  E.  Saundei's, 

G.  Savours,  G.  G.  Davies,  C.  L  Pi  ice,  Alexander  J.  R.  White,  AVilliam 
T.  Devonald,  Michael  P.  Cacaroukas,  Hubert  H.  Jones,  George  O. 
Common,  Robert  G.  Law,  William  Scobie. 

Gh&SGOVi.— First  class:  J.  M.  Robertson,  W.  H.  R.  Brown,  T.  N. 
Rennie,  J.  Todd,  C.  Reid,  A.  15.  Smith,  J.  R.  Thomson,  S.  Sheriff, 
Gilbert  Buchanan,  .fames  D  Andrew,  John  Gilmour,  Alexander 
Mclndoe,  Donald  Smith.  Second  class :  T.  p\)ster,  I).  Smith,  J. 
Anderson,    C.   C.    Young,  A.  Elder,   A.  Di-umtnond,  J,  G.  Jackson, 

H.  W.  Briggs,  J.  P.  Plage,  J.  McCallum,  T.  J.  Simpson,  Arthur  N. 
Thomson,  John  W.  Gillespie,  Ross  J.  King. 

Greenock. — Fi7-si  class  :  L.  R.  J.  Arthur,  J.  Prentice,  J.  W.  Jame- 
son, J.  Scott.    Second  class  :  C.  O'Neill,  A.  Lambie,  J.  Steel. 

Hull. — First  class:  E.  A.  Pearson,  J.  A.  Burnley,  R.  Wright,  E.  E. 
Kitwood,  J.  Pearson.    Second  class  :  F.  Cawthrou,  E.  J.  Nibbs. 

JjEITH.'— First  class  :  J.  M.  Rutherford,  G.  lioss,  G  Chalmers,  T.' 
Sime,  J.  Soutar,  P.  Dunn,  A.  Anderson,  J.  Lunan,  Alexander  S. 
Drummond.    Second  class  :  E.  Jefferies. 

Liverpool. — First  class :  H.  E.  Gearing,  W.  Coates,  W.  B.  Anniug, 
R  Kennan,  J.  Griffith.  J.  Seivwright,  R.  Hughes,  F.  S.  Nicholson,  J. 
P.  Mc.  A.  Williams,  H.  Esplen,  O.  J.  Crispin,  D  Crook,  F.  McNair, 
W.  Ritchie,  J.  B.  Bullock,  Joseph  S.  Steele,  William  H.  Urm.son,  James 
Pattison,  Frank  C.  Minns,  Henry  E.  Williams.  Second  cla-s :  W.  S. 
Jones,  W.  E.  Williams,  A.  R.  Kyle,  A.  B.  Court,  W.  H.  Wilson.  R.  G. 
Cockram,  R.  J.  Bui-ns,  C.  H.  Thomas,  R.  W.  Hughes,  J.  F.  Myles, 
M.  A.  Macdonald,  J.  Shepherd,  F.  Parkin,  C.  L  Jones,  H.  Lawson, 
William  Ozamis,  William  C.  Cannell,  Robert  W.  Moi-gan,  William  J. 
Wilson. 

London. — First  class  :  J.  H.  Aitken,  W.  J.  Chui-ch,  W.  Gordon,  A. 
W.  Hodgson,  J.  S.  Riddoch  T.  S.  Ferguson,  W.  P.  Lloyd,  A.  R. 
Mathews.  James  CJ.  Welch,  Fi'ancis  J.  Gowings,  Henry  T.  Thomson, 
Norman  B.  Johnson.  Second  class  :  R.  Lockley,  J.  McGregoi-,  R.  W. 
Grantham,  R.  Cunis,  J.  Maokie,  W.  S.  Morris,  H.  F.  Allen,  J  H.  M. 
Cornish,  P.  A.  Nicholl,  A,  H.  Wayman,  William  Bedford. 

North  Shields. — First  class :  J.  Avery,  W.  P.  Roberts,  A,  Campbell, 
C.  A.  R.  Manfeldt,  H.  D.  Wilson,  John  E.  Williamson,  James  W. 
Patterson,  Matthew  E.  Graham,  James  Dixon.  Second  class :  T. 
Chambers,  A.  C.  Joel,  E  Ryles,  F.  G.  Archbold,  A.  T.  Home,  H.  Coapes, 
J.  W.  Rogei's,  J.  P.  Fay,  A.  Armstrong,  F.  Wilkinson,  W.  G.  Stephen- 
son, A.  Lamb,  J.  Huntley,  John  H.  C.  Alexander,  George  Marshall. 

Southampton  -  First  class  :  T.  G.  J.  Harvey,  R.  Burt,  T.  Broad- 
way, E.  W.  K.  Thomson,  Charles  H.  Roper,  George  Hailey.  Second 
class  :  H.  S.  Maunder,  J.  E.  Leevers,  A.  E.  Tubbs,  J.  A.  Cameron,  T.  C. 
Nivison,  Percy  Campbell,  James  Smeaton,  Ernest  F.  Prince. 

Sunderland. — First  class:  J.  M.  Best,  W.  M.  Coulthard,  C.  E. 
Sinclair,  R.  H.  Kirkup,  G.  Dixon,  J.  Park,  .1.  W.  Tindle,  T.  S.  Kirkup. 
Second  class  :  A.  W.  Greaves,  R.  J.  Prioi-. 

West  Hartlepool  — First  class :  J.  B.  Macknay,  H.  Paterson,  A.  B. 
Cameron,  R.  Cruikshank,  C.  Foriter,  H.  Smith.  Second  class  :  F.  W. 
Buhmer. 
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Barrow-in-FurnesS- — Twenty-three  furnaces  are  in  blast  in 
the  Furness  district  producing  hematite  pigf  iron.  There  is  a 
demand  for  this  produce,  steel  makers  chiefly  taking  up  the 
supplies.  Steel  rails  are  still  in  fairly  good  demand,  as  reported 
lafft  month,  and  some  new  orders  in  this  branch  have  come  in. 
Arbitration  proceedings  have  been  going  on  for  some  time 
between  the  Barrow  Hematite  and  Steel  Company  and  their 
employes  with  respect  to  a  reduction  in  wages.  The  result  of 
this  arbitration  has  now  been  made  public.  The  firm  wished  to 
reduce  the  wages  15  per  cent.  The  award  of  the  arbitrators 
is,  as  usual,  a  compromise,  viz.,  a  reduction  of  7|  per  cent. 
Vickers'  have  received  an  order  from  the  Metropolitan  Asylums 
Board  for  a  new  training  ship,  to  be  named  Exmouth.  Eighteen 
firms  tendered  for  this  ship,  Vickers'  price  being  ,£55,525,  with 
delivery  in  twelve  months.  The  length  of  the  vessel  is  300  ft. ; 
beam,  53ft.;  and  moulded  depth,  39  ft.  Biles,  Gray,  and  Com- 
pany are  the  designers,  and  they  have  sought  to  produce  a 
vessel  similar  in  appearance  to  the  old  training  ship  Exmouth, 
although  the  latter  was  of  wood,  whereas  the  new  boat  is  to  be 
of  steel.  A  feature  in  the  new  boat  is  the  extremely  light 
draught,  which  does  not  exceed  9  ft.  to  10  ft.  It  has  been 
considered  advisable  to  provide  for  this  in  the  design  by  build- 
ing a  very  broad  and  deep  keel,  which  is  to  be  about  4  ft.  wide 
and  7  ft.  deep.  In  the  Vickers'  shops  the  officials  are  doing 
all  in  their  power  to  make  the  men  take  a  thoughtful  interest 
in  their  work.  In  too  many  shops  up  and  down  the  country 
the  chief  desire  of  some  of  the  men  seems  to  be  to  get  to  pay 
day  as  quickly  as  possible.  Tliis  is  not,  of  course,  conducive  to 
good  work  To  induce  the  men  in  the  Vickers'  shops  to  study 
their  jobs  the  management  offer  to  pay  for  any  idea  sent  in 
by  a  workman  for  either  quickening  production  or  improving 
the  machinery  manufacture.  Each  idea  is  dealt  with  on  its 
merits  by  a  Special  Awards  Committee.  The  loss  of  the 
submarine  Al  is  naturally  exciting  much  sympathy  in  Barrow 
with  the  bereaved  ones.  A  special  fund  has  been  started  with 
the  object  of  affording  immediate  relief  to  those  concerned. 
We  understand  Mrs.  Bacon,  the  wife  of  Captain  Bacon,  who 
has  charge  of  the  building  of  the  submarines  at  Barrow,  is 
to  distribute  the  relief  fund  raised  locally.  It  is  an  unfortunate 
occurrence  from  more  standpoints  than  one.  It  will  certainly 
tend  to  put  submarine  boats  generally  under  a  ban.  It  is 
plainly  an  indication  that  very  reliable  means  are  wanted  to 
tell  the  exact  depth  a  boat  is  submerged,  and  also  the  position 
of  surrounding  objects. 

Hartlepool. — This  port  during  the  past  month  received  a 
fair  proportion  of  the  new  orders  which  have  been  placed  on  the 
north-east  coast,  and  the  outlook  for  the  cominsr  summer  is 
extremely  encouraging.  We  understand  Messrs.  W.  Gray  and 
Company  have  secured  orders  for  two  fairly  large  steamers, 
one  being  for  Norwegian  owners,  and  these,  with  the  work 
already  in  hand,  will  cause  this  firm  to  be  very  busy  for  some 
time.  In  the  new  yard  there  are  four  boats  in  course  of  con- 
struction, and  the  keel  of  a  fifth  is  now  being  laid.  The 
steamship  Gisella  Broedel  has  been  completed,  and  proceeded 
on  charter  after  a  highly-.satisfactory  trial  trip.  The  steamship 
Atlantic,  built  to  the  order  of  Messrs.  Cockei-line  and  Company,  is 
now  being  fitted  out,  and  will  be  taken  on  trial  at  an  early  date. 
Messrs.  Furness,  Withy,  and  Company  Limited  have  been 
successful  during  the  month  in  booking  a  contract  for  three 
steamers  to  the  order  of  Messrs.  J.  and  C.  Harrison,  of  London. 
These  boats  will  be  about  325  ft.  long,  and  are  to  be  equipped 
throughout  as  firs<>class  cargo  steamers.  In  addition  to  this, 
Messrs.  Furness,  Withy,  and  Company  are  busv  with  two  hulls 
now  on  the  stocks,  the  one  nearest  completion  being  the  second 
boat  to  the  order  of  Messrs.  Sivewright,  Bacon,  and  Company. 
The  steamship  Oldhamia.  for  the  same  owners,  has  been  returned 
from  the  builders,  and  is  beina*  fitted  out  with  all  despatch. 
Messrs.  Furness,  Withy,  and  Company  have  also  been  very 
busy  with  repair  work,  the  steamers  concerned  being  Palatinia. 
Gulf  of  Bothnia,  and  Manchester  Corporation.  This  latter  boat 
will  be  here  for  some  time  yet,  as  extensive  repairs  to  her 
engines  are  necessary,  as  well  as  to  the  hull.  Messrs.  Irvine's 
Shipbuilding  and  Diydock  Company  Limited  still  keep  moving 
along,  and  have  one  steamer  nearly  plated,  and  about  half  the 
work  done  on  a  second  boat.  We  have  not  heard  of  this  firm 
booking-  any  fresh  orders  during  the  month,  and  nnless  they 
should  do  so  at  no  distant  date  one  of  the  berths  will  be  idle. 
Messrs.  Irvine,  however,  have  had  a  fair  amount  of  work  at 
their  drydock;  in  fact,  they  seem  to  have  been  very  fortunate 
in  this  respect  lately.  Engdneerina'  is  still  improving  so  far 
as  new  work  is  concerned.  Messrs.  Richardson,  Westsrarth,  and 
Company  Limited  have  secured  the  orders  for  three  sets  of 
engines  and  boilers  for  the  new  steamers  being  built  by  Messrs. 


Furness,  Withy,  and  Company,  and  we  also  learn  they  have 
booked  two  sets  of  engines  and  boilers  for  an  Italian  firm.  Wo 
understand  that  great  progress  is  being  made  with  steam  tur- 
bines, and  that  before  long  Messrs.  Richardsons  will  be  taking 
up  the  manufacture  of  water-tube  boilers.  Messrs.  the  Central 
Marine  Engine  Works  (W.  Gray  and  Company)  are  now  push- 
ing ahead,  and  work  at  this  establishment  is  much  brisker 
than  it  has  been  for  some  months  past.  The  rolling  mills  of 
the  South  Durham  Steel  and  Iron  Company  at  West  Hartlepool 
are  now  working  at  practically  their  full  capacity,  and  the 
Seaton  Carew  Iron  Company  also  report  a  fairly  full  order  book. 

Mid-Tyne. — Orders  for  ships  have  been  more  plentiful  last 
month  than  was  the  case  during  the  two  first  months  of  the 
year.  Messrs.  Swan,  Hunter,  and  Wigham  Richardson  Limited 
have  booked  an  order  for  a  twin-screw  steamer  of  considerable 
dimensions  for  a  French  firm  of  shipowners,  beside  two  small 
boats  for  English  owners.  It  is  rumoured  that  they  have  also 
secured  the  contract  for  one  of  the  Cunard  liners,  but  outside 
official  circles  nothing  definite  is  known.  Messrs.  Donald  and 
Taylor,  shipowners,  of  Glasgow,  have  placed  an  order  with  the 
Tyne  Shipbuilding  Company,  of  Willington  Quay,  for  a  steamer 
of  about  5,300  tons  dead  weight.  The  engines  will  be  supplied 
by  the  Wallsend  Slipway  and  Engineering  Company.  Messrs. 
Robert  Stephenson  and  Company,  of  Hebburn,  have  contracted 
to  build  a  steamer  for  a  cargo  of  about  6,500  tons,  while  Messrs. 
Hawthorn,  Leslie,  and  Company  have  a  few  orders  to  keep  their 
yard  going.  The  two  new  destroyers  Exe  and  Cherwell,  built 
and  fitted  for  immediate  sea  service  at  Palmer's  yard,  Jarrow, 
have  left  for  Portsmouth.    The  Flirt,  a  30  knot  destroyer,  has 

jugt  left  after  having  her  boilers  re^tubed.  The  Bellerophon  and 
Temeraire  are  well  on  the  way  towards  completion.  These 
old  battleships,  as  already  reported,  have  been  undergoing 
extensive  alterations  to  fit  them  for  training  ships.  The  new 
British  cruiser  Sapphire  was  launched  on  the  l'7th  from  the 
Jarrow  yard  amidst  great  enthusiasm.  The  christening  cere- 
mony was  performed  by  the  Hon  Evelyn  James,  wife  of  the 
Hon.  Robert  James.  The  following  launches  and  trial  trips  have 
taken  place  during  the  month  of  March :  From  the  yard  of  the 
Northumberland  Shipbuilding  Co.  was  launched,  to  the  order 
of  Messrs.  Hugh  Evans  and  Company,  Liverpool,  a  steamer  of 
350  ft.  in  length,  48  ft.  in  breadth,  and  30  ft.  moulded  depth,  the 
'tween  decks  being  so  arranged  that  cattle,  troops,  or  emigrants 

may  be  carried  if  necessary;  the  screw  steamer  Hieronymi,  from 
Messrs.  Dobson's  yard.  Low  Walker,  has  had  a  satisfactory 
trial  on  the  Tyne ;  the  new  Prince  liner  Crown  Prince  was 
Inunrhed  from  this  firm's  yard,  being  built  to  Lloyd's  highest' 
class,  and  is  325  ft.  long;  the  steamship  Carmelina,  built  by 
Messrs.  Wood,  Skinner,  and  Company,  Bill  Quay,  to  the  order 

of  Mr.  Ludvig  Castberg,  of  Christiania,  has  had  a  most  satis- 
factory trial,  a  speed  of  12  knots  being  maintained. 

The  Weir,  Sxmderland. — ^The  work  recently  secured  for 
this  district  is  now  settling  into  the  yards,  and  full  employment 
is  general.  It  is  iiotworthy  that  in  four  of  the  yards  con- 
siderable improvements  and  extensions  are  being  carried  out. 
Messrs.  J.  L.  Thompson  have  launched  the  steamship  Burn- 
holme  for  Messrs.  Rowlands  and  Marwood's  Steam  Shipping 
Company,  of  Whitby.  Her  dimensions  are:  length,  345ft.; 
breadth,  47  ft.  2  in. ;  depth  moulded,  27  ft.  8  in. ;  to  be  engined 
by  Messrs.  John  Dickenson  and  Sons  Limited.  The  steamship 
Celia,  for  Messrs.  Grace  Brothers  and  Company,  of  New  York, 
has  been  on  trial  by  this  firm,  and,  on  a  most  satisfactory  run, 
attained  a  mean  speed  of  12^^  knots.  She  also  is  engined  by 
Messrs.  Dickenson.  On  each  of  the  five  berths  of  this  firm  there 
is  work  under  construction.  Messrs.  Short  Brothers,  who  are 
fully  employed,  are  considerably  extending  their  yard  to  cope 
with  larger  and  better-class  work.  One  of  their  orders  is  from 
Messrs.  Lowden  Brothers  and  Company,  of  Liverpool.  The 
steamship  Clifton,  built  by  them  for  Messrs.  Webster  and 
Barraclough,  of  West  Hartlepool,  has  had  a  successful  trial, 
attaining  a  mean  speed  of  12  knots.  She  has  engines  fitted  by 
Messrs.  Blair  'and  Company,  of  Stockton.  Messrs.  William 
Doxford  and  Sons  Limited  have  launched  the  steamship  Glenaeii 
for  the  Glenaen  Steam  Shipping  Company,  of  Whitby.  She 
is  a  single-deck  turret;  length,  332  ft.;  breadth,  46  ft.  6in. ; 
depth  moulded.  24  ft.  6  in. ;  and  of  5,400  tons  dead  weight.  This 
firm  has  placed  orders  for  several  of  their  ships  to  be  engined 
by  outside  fii-ms.  Messrs.  Wm.  Pickersgill  and  Sons  launched 
last  week  the  steamship  Inch  Arran,  for  Messrs.  Hamilton  and 
Eraser,  of  Liverpool.  They  are  engaged  in  building  a  new  quay 
for  fitting  out  their  ships,  and  are  effecting  improvements 
in  their  shops.  Messrs.  Sir  James  Laing  and  Sons  Limited 
have  completed  the  fittin?  out  of  the  steamship  Yamuna  for 
the  Cunard  Company.  Her  name  has  been  changed  to  the 
Slavonia,  and  she  is  now  on  the  Boston-Mediterannean  service. 
In  their  two  graving  docks  they  have  been  engaged  in  extensive 
repairs  to  the  steamships  Ville  de  Metz  and  Pon?ola,  the 
latter  ship  being  one  of  Messrs.  Bullard  and  Kings  Natal  Ime. 
Messrs.  Bartram  have  launched  the  steamship  Benlang  for 
Messrs   Wm.  Thompson  and  Company,  of  Leith.  Dimensions: 
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Length,  400  ft.;  breadth,  46  ft.;  depth  moulded,  28  ft.  6  in.; 
with  engines  by  Messrs.  Dickenson,  the  cylinders  being  25  in. 
by  42  in.  by  68  in.  diameter  by  48  in.  stroke.  This  firm  is  busy, 
and  has  repeat  orders  similar  to  above.  On  Messrs.  Austin's  pon- 
toon the  steamship  Anglo- Australian  is  undergoing  an  extensive 
overhaul  to  hull  and  engines  by  Messrs.  Short  Bros  and  Geo. 
t'lark  Limited  respectively.  Messrs.  Blumers  have  a  sliip 
ready  for  launching  and  other  work  in  band.  Messrs.  Priest- 
man  have  two  vessels  of  large  size  on  their  berths.  Messrs. 
Eobert  Thompson  are  now  fully  employed,  one  of  their  vessels 
approaching  completion.  In  the  engine  works,  nightshift  is 
once  again  the  rule. 

The  C.yde. — The  orders  booked  on  the  Clyde — both  upper 
and  lower  reaches — ^will  reach  a  total  of  over  40,000  tons  for  the 
month  of  March.  Curiously  enough,  however,  a  very  large 
proportion  thereof  has  been  secured  by  Port  Glasgow  and 
Greenock.  Notable  amongst  the  contracts  we  may  report  the 
Grangemouth  and  Greenoclc  Dockyard  Company,  who  are  build- 
ing a  steamer  of  5,300  tons  dead  weight  for  Messrs.  Donald  and 
Taylor,  Hope  Street,  Glasgow,  which  will  be  fitted  with  engines 
of  1900  horse  power  by  D.  Rowan  and  Company,  Glasgow; 
also  one  of  5,200  tons  dead  weight  for  Messrs.  Abram  and  Addie, 
which  will  he  fitted  with  all  the  latest  appliances  for  rapid 
loading  and  discharging,  and  engined  on  the  Clyde;  as  also  a 
steamer  of  1  ..300  tons  for  a  Dundee  firm.  Russol  and  Company, 
Port  Glasgow,  have  booked  a  steamer  of  7,000  tons  carrying 
capacity  for  Messrs.    A.    McKay  and   Company,  shipowners, 


of  engining  Government  vessels.  The  Highland  Harris,  the 
j  second  of  three  contracted  for,  was  put  in  the  water  by  Messrs. 
Russel  and  Company  early  in  the  month,  being  engined  by 
Messrs.  Rankine  and  Blackmore,  Greenock.  She  has  a  carry- 
ing capacity  of  72,500  tons,  and  was  built  to  the  order  of 
I  Messrs.  H.  and  W.  Nelson  Limited,  Liverpool,  for  the 
River  Plate  frozen  meat  trade.  Barclay,  Curie  and  Company 
Limited,  Whiteinch,  launched  a  new  Blue  Anchor  liner  named 
the  Geeloiig,  built  for  Messrs.  Wm.  Lund  and  Sons,  London, 
for  their  London  and  Australian  trade.  Her  gross  tonnage  is 
about  7,01)0  tons,  and  was  engined  by  the  builders.  She  is  fitted 
with  13  derricks  and  12  heavy  winches  over  five  cargo  hatches. 
The  machinery  is  triple-expansion,  having  two  sets  arranged  to 
work  on  three  cranks,  and  she  has  aocommodatii^n  for  100  each  firsb- 
class  and  third-class  passengers.  Tlie  summation  of  the  position 
on  the  Clyde  is  that  a  number  of  the  yards  on  the  upper  reaches 
are  very  bare  of  work,  and  a  few  good  orders  must  come  in  or 
there  really  will  be  an  unwelcome  slackness.  Govan  especially 
requires  a  fillip.  The  arrival,  however,  of  H.M.S.  Argonaut 
at  Fairfield  for  an  overhaul  is  decidedly  welcome,  and  will  be 
a  good  job ;  but  one  swallow  does  not  make  a  summer,  and  we 
trust  there  is  more  to  follow.  A  report  is  just  to  hand  of 
Messrs.  Napier  and  Miller,  Yorker,  having  secured  the  order 
for  a  high-class  cargo  steamer  of  3,500  tons  dead  weight,  which 
is  to  be  engined  by  Messrs.  D.  Rowan  and  Company,  Glasgow. 
This  is  to  the  order  of  the  Royal  Hungarian  Sea  Navigation 
Company  Limited,  of  Fiume.  Even  while  we  wiite,  orders 
are  creeping  up  the  river. 


S.S.   DUUHAM   CASTLE,  THE 

Glasgow,  and  also  another  cargo  steamer  of  about  6,500  tons 
dead  weight,  which  will  be  engined  by  Rankin  and  Blackmore, 
Greenock.  In  all,  Messrs.  Russel  and  Company  have  building 
and  on  order  some  24  steamers,  estimated  to  keep  them  well 
employed  up  to  the  end  of  1905.  Scott  and  Company,  of 
Greenock,  have  contracted  to  build  and  engine  a  steamer  for 
Messrs.  Jas.  Gardiner  and  Company,  shipowners,  Glasgow,  of 
some  6,000  tons  dead  weight,  while  A.  Roger  and  Company, 
Port  Glasgow,  have  arranged  with  Messrs.  Hugh  Hogarth 
and  Sons,  Glasgow,  to  build  for  them  a  steamer  of  about  7,000 
tons  dead  weight.  The  Midland  Railway  Company  have  placed 
three  out  of  four  new  20  knot  boats  for  their  Irish  and  Isle  of 
Man  service  with  Messrs.  Denny  (Dumbarton),  Caird  (Green- 
ock), and  Brown  (Clydebank),  two  of  which  will  be  turbines. 
The  Campbeltown  Shipbuilding  Company  have  also  secured  an 
order  from  Gothenburg  owners  for  a  steamer  of  2,000  tons 
dead  weight,  and  Messrs.  McKay  and  Thomson  have  had  their 
berths  fully  occupied  with  trawlers  and  drifters  for  various 
owners.  The  launches  during  the  month  have  been  more 
numerous  than  weighty,  though  the  gross  weight  totals  up  to 
about  33,000  tons  in  16  steamers,  etc.,  slipped  into  the  water. 
The  more  noteworthy  may  be  recorded  as  H.M.S.  Argyll  from 
the  yard  of  Messrs.  Scott  and  Company,  Greenock,  full  details 
of  which  appeared  in  our  issue  of  the  25th  ult.  It  is  rather 
interesting  to  note  that  Messrs.  Scott  and  Company  of  to-day 
are  the  sixth  generation  of  that  name,  continuing  the  biisiness 
of  the  original  firm  who  started  the  concern  200  years  ago. 
For  years  before  any  Clyde  firm  was  entrusted  with  Admiralty 
work,  Messrs.  Scott  and  Company  were  on  the  Admiralty  list, 
and  were  highly  esteemed  and  trusted  in  the  special  department 


NEW  UNION  CASTLE  LINER. 

Belfast. — The  most  noticeable  thing  in  shipbuilding  circles 
•  here  at  present  is  the  large  amount  of  repair  work  which  is 
being  done.  The  Union  Castle  liner  Norman,  which  has  for 
the  past  two  months  been  undergoing  a  comjilete  overhaul,  was 
drydocked  for  painting  the  middle  of  the  month,  and  has 
since  left  for  Southampton.  Her  place  has  been  taken  by  the 
steamship  Statedam,  a  big  Atlantic  liner  belonging  to  the 
Holland-American  Company,  of  Rotterdam,  which  developed 
such  serious  defects  in  her  boilers  while  on  a  voyage  from 
Rotterdam  to  New  York  that  she  had  to  land  her  cargo  at 
FaJmouth,  and  came  on  here  accompanied  by  the  Liveipool  tug 
Crazier.  The  American  liner  New  York,  which  recently  was 
ashore  on  the  French  coast,  is  also  due  in  Belfast  for  repairs, 
and,  as  both  these  boats  will  be  here  for  a  considerable  time, 
they  should  provide  a  considerable  amount  of  work.  The 
Admiralty  yacht  Enchantress  was  also  drydocked  this  month 
in  the  Hamilton  Dock  for  painting  and  getting  her  propellers 
fixed.  The  fitting  out  of  this  ship  is  being  rapidly  proceeded 
with.  The  launches  for  the  month  include  a  large  twin-screw 
steamer  built  to  the  order  of  Messrs.  Bibby  Brothers  and 
Company  by  Messrs.  Harland  and  Wolff  Limited.  The  new 
vessel  is  452  ft.  long  by  54  ft.  beam.  She  is  intended  to  carry 
a  large  number  of  passengers,  and  a  novel  feature  of  the 
passenger  accommodation  is  that  both  the  inner  and  outer 
state-rooms  are  lighted  with  side  lights  from  the  outside,  this 
arrangement  having  been  worked  out  by  Mr.  Bibby  himself, 
who  holds  a  patent  for  it.  The  rooms  are  known  as  the  Bibby 
"Tandem"  state-rooms.  On  March  30th  Harland  and  Wolff 
also  launched  a  steamer  for  the  Union  Castle  Line.  Tliis  boat 
is    intended    for    the    intermediate    service,    and    is  fitted 
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accordingly.  Messrs.  Workman,  Clerk,  and  Company  Limited 
are  bxisily  engaged  with  the  new  turbine  steamer  Victorian,  and 
it  is  hoped  to  have  her  ready  for  6*ea  in  August  next. 

Steamship  Antrim . — The  first  of  the  new  vessels  for  the 
Irish  service  of  tlie  Midland  Railway  Company,  viz.,  the 
Antrim,  was  launched  by  Messrs.  John  Brown  and  Company 
Limited,  Clydebank,  last  month.  As  is  now  well  known,  the 
company  decided  to  build  four  steamers  to  run  between  Ireland 
and  this  country.  All  the  hulls  are  to  be  alike,  but  the 
machinery  is  to  be  different.  Two  will  be  fitted  with  recipro- 
cating engines  having  cylinders  of  23  in.,  36  in.,  and  42  in. 
in  diameter,  with  a  stroke  of  30  in. ;  whilst  in  the  other 
two  vessels  steam  turbines  of  the  Parsons  type  are  to  be 
installed.  In  all  four  instances  one  single-ended  and  two  double- 
ended  boilers  will  be  fitted,  employing  forced  draught  generated 
by  electric  fans.  By  comparing  the  results  of  these  four  vessels 
the  company  will  be  in  possession  of  data  which  will  be  of 
the  utmost  importance  to  themselves  and  to  the  shipping 
world  generally.  The  Antrim  has,  as  already  stated,  been  built 
by  Messrs.  John  Brown  and  Company  Limited,  and  the  three 
sister  ships  are  being  constructed  by  Messrs.  Laird  and  Com- 
pany, of  Greenock,  Messrs.  William  Denny  and  Brothers,  of 
Dumbarton,  and  Messrs.  Vickers,  Sons,  and  Ma.\im  Limited, 


handed  to  them  late  in  the  afternoon  will  be  in  the  London 
market,  as  well  as  in  the  towns  of  the  midlands,  early  on  the 
following  morning.  This  enterprise  of  the  Midland  Railway 
Company,  energetically  managed,  must  therefore  assist  towards 
the  much  desired  imjwovements  in  the  condition  of  the  peasantry 
of  Ireland. 


"Oil  Engines:  Their  Selection,  Erection,  and  Correction." 

By  W.  A.  Tookey.      London :   Messrs.  Merritt  and 

Hatcher  Limited.    Price  Is.  net. 
This  little  book  is  a  companion  to  the  similar  work  on 
"  Gas  Engines,"  by  the  same  author,  and  is  on  much  the 
same  plan,  containing  practical  hints  on   the  selection, 
erection,  and  care  of  stationary  oil  engines. 


S.S.  AN  ram,  built  for  the  IRISH  service    of  the  midland  railway,  by  MESSRS.  JOHN  brown  and  CO.  LIMITED,  CLYDEBANK. 


of  Barrow-in-Furness,  the  ships  by  the  two  latter  firms  being 
those  propelled  by  turbines.  The  length  of  the  water  line  is  to 
be  330ft.;  the  breadth  (moulded),  42ft.;  the  depth  (moulded) 
to  the  upper  deck  18  ft.,  and  to  the  promenade  deck 
25  ft.  6  in.  Eight  water-tight  bulkheads  will  divide  the 
ship  into  compartments,  and  in  addition  to  the  double  bottom 
there  will  be  four  decks.  The  shade  deck  affords  a  promenade 
210  ft.  long,  and  has  a  large  smoking  saloon.  There  are  23  state 
rooms  on  the  promenade  deck,  and  26  on  the  upper  deck, 
which,  with  accommodation  in  the  main  saloon,  affords  sleeping 
berths  for  150  first-olass  passengers,  while  the  dining  saloon 
on  the  main  deck  seats  74  passengers.  The  third  class  accommo- 
dation, as  we  have  already  hinted,  will  be  exceptionally  satis- 
factory, there  being  11  rooms  with  48  berths,  in  addition 
to  one  large  cabin  with  10  berths  for  women.  Ventilation 
has  had  careful  consideration,  the  thermo-tank  system  and 
electric  fans  being  adopted.  It  is  anticipated  that  the  speed 
of  these  vessels  under  normal  conditions  will  be  20  knots,  so  that 
a  passenger  leaving  London  at  5  o'clock,  and  Midland  towns 
at  a  later  hour,  will  arrive  in  Belfast  by  7  o'clock  in  the 
morning,  the  sea  crossing  only  taking  six  hours.  From  Belfast 
express  trains  with  special  rolling  stock  will  run  to  all  the 
principal  centres.  The  company,  however,  anticipate  a  very 
extensive  develpom.ent  of  the  dairy  produce  trade,  and  they 
propose  to  make  such  special  arrangements  that  consignments 


"  Dock  Engineering,"  by  Brysson  Cunningham.    London  : 
Charles  Griffin  and  Co.    Price  30s. 

This  volume  of  over  550  pages  and  468  illustrations,  with 
34  folding  plates,  should  be  invaluable  to-  all  connected  with 
dock  and  harbour  work.  The  author  has  brought  together 
a  mass  oi  information  concerning  dock  design,  instructive 
apjjliances,  materials,  dock  and  key  walls,  wharves  and 
piers,  dock  gates  and  bridges,  graving  and  repairing  docks, 
and  ample  infonnation  as  to  transit  sheds  and  warehouses, 
emi3loyment  of  cranes,  grain  elevators,  and  general  infoi- 
mation  useful  to  those  in  any  way  associated  or  responsible 
for  dock  construction  or  maintenance.  This  work  should 
find  a  place  ui  the  library  of  all  interested  in  maritime 
engineering. 

Messks.  G.  Clark  and  Company  Limited,  engineers,  of 
Sunderland,  are  about  to  introduce  a  scheme,   the  object  of 
which  is  to  encourage  apprentices  to  attend  work  regularly. 
1    The  scheme,  which  is  still  in  draft  form,  is  said  to  include 
i    the  payment  of  premiums  or  bonuses  in  proportion  to  the  time 
worked  per  week. 
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INSTITUTION    OF    NAVAL  ARCHITECTS. 


The  spring  meeting  of  the  Institution  of  Naval  Arcliitects  was 
held  last  month  at  the  Society  of  Arts.  The  president,  the 
Earl  of  Glasgow,  was  in  the  chair  on  the  opening  day,  and  among 
those  present  were  Lord  Brassey,  Sir  Edward  Reed,  M.P.,  Sir 
Nathaniel  Barnaby,Sir  William  White.  Mr.  Philip  Watts,  Admiral 
Sir  John  Dalrymple  Hay,  Admiral  Sir  N.  Bowden-Smith,  Admiral 
C.  C.  P.  FitzGerald,  Admiral  the  Hon.  Sir  E.  R.  Premantle, 
Admiral  Sir  Digby  Morant,  Sir  Theodore  Doxford,  M.P.,  Sir 
.Tohu  Durston,  Sir  .T.  I.  Thornycroft,  Dr.  Francis  Elgar,  Pro- 
fessor J.  H.  Biles.  Mr.  R.  E.  Eroude,  Mr.  George  Holmes, 
Mr.  A.  F.  Yarrow,  and  Mr.  H.  F.  Swan.  The  formal  business 
at  the  beginning  of  the  meeting  included  the  reading  of  the 
annual  report  of  the  council,  the  election  of  the  officers  and  of 
new  members  and  associates,  and  the  presentation  of  a  gold 
medal  to  Mr.  W.  H.  Whitiug  for  his  paper  on  the  "  Effects 
of  Modern  Accessories  on  the  Size  and  Cost  of  Warships," 
and  of  a  premium  to  Mr.  R.  Balfour  for  his  account  of  marine 
installations  for  the  carriage  of  refrigerated  cargoes. 

Peesident's  Address. 

The  President  then  delivered  his  address.  After  referring 
to  the  deaths  of  Loi-d  Ravensworth,  a  former  president  of  the 
institution,  of  Sir  Frederick  Bramwell,  and  Mr.  John  Soott, 
vice-presidents,  and  of  M.  de  Bussy,  president  of  the  Society 
of  French  Naval  Architects,  he  spoke  of  the  position  of  the 
shipbuilding  industry,  in  which  statistics  pointed  to  a  period 
of  vei-y  acute  depression.  Foreign  shipbiiilders  seemed  to  have 
fared  slightly  better,  comparatively  speaking,  for  although  the 
returns  of  most  of  the  principal  shipbuilding  countries  showed 
a  reduction  on  the  figures  of  the  previous  year,  yet  this  reduction 
was  proportionately  less  than  that  for  the  United  Kingdom 
during  the  same  period.  In  France,  however,  a  serious  dimi- 
nution in  the  tonnage  launched  was  a  feature  of  the  year's 
returns,  the  construction  of  large  steel  sailing  vessels  having 
almost  ceased  in  consequence  of  the  expiry  of  the  bounties 
on  this  class  of  vessel.  In  the  field  of  naval  engineering  there 
was  little,  if  anything,  to  chronicle  in  regard  to  new  departures 
during  the  past  year.  We  were  still  watching  and  waiting  for 
the  practical  demonstration  of  the  use  of  the  steam  turbine 
in  larger  vessels  of  the  ordinary  sea-going  class.  Sir  William 
H.  White,  in  the  course  of  his  inaugural  address  as  president 
of  the  Institution  of  Civil  Engineers,  had  said  that  the  progress 
of  recent  years  raised  the  question  whether  gas  engines  might 
not  take  the  place  of  steam  engines  even  in  the  largest  ships. 
There  was  another  form  of  internal  combustion  motor,  the  oil 
engine,  which  had  already  asserted  its  supremacy  afloat,  although 
as  yet  only  in  craft  of  small  size.  But  it  was  a  very  far  cry 
from  the  tiny  oil  launches  that  now  swarmed  on  the  Thames 
and  other  enclosed  waters  to  the  "Thundering  Behemoths" 
of  the  Roval  Navy,  or  the  "mighty  argosies"  of  the  merchant 
service.  With  regard  to  the  training  of  engineers,  it  was  satis- 
factory to  learn  that  so  strong  a  committee  as  had  been  recently 
formed  under  the  chairmanship  of  Sir  William  White  was  now 
considering  the  matter  with  a  view  to  framing  some  workable 
scheme  for  general  adoption.  The  formation  of  a  student 
class  in  their  own  institution  was  a  step  which,  if  well  supported 
by  the  members,  should  prove  of  great  value  in  enabling  young 
naval  architects  and  marine  engineers,  whose  age  had  hitherto 
been  an  obstacle  to  their  pinins  the  institution,  to  enjoy  most 
of  the  privilesres  of  full  membership  at  a  very  moderate  expense. 
In  view  of  this  new  departure  Mr.  A.  F.  Yarrow  had  intimated 
his  readiness  to  start  a  scholarship  in  marine  engineering, 
and  in  order  to  stimulate  a  like  spirit  in  otbers,  had  made  his 
offer  conditional  upon  a  second  scholarship  of  the  same  value 
being  offered  from  some  other  auarter.  Finally  the  president 
referred  to  the  naval  estimates  for  the  coming  year.  He  noted 
with  satisfaction  the  provision  in  the  estimates  for  the  thorough 
renewal  of  the  machinery  and  equipment  of  the  Royal  Dockyards 
during  the  next  two  years,  and  thoue-ht  that  the  experiment 
of  adopting  in  certain  dockyards  the  premium  system  of 
imyment  for  skilled  work  done  within  a  certain  standard  of 
time  and  up  to  a  certain  standard  of  excellence  would  be  watched 
with  great  interest. 

The  Triumph  and  Swiftsube. 

The  first  paper  was  by  Sir  Edward  Reed,  M.P.,  on  "The 
Battleships  Triumph  and  Swiftsure,  late  Libertad  and 
Constitucion."  He  first  mentioned  that  the  design  of  the  ships, 
which  were  to  be  precisely  alike  so  far  as  dimensions  and  pro- 
portions were  concerned,  wa,s  dominated  by  the  consideration 
that  they  must  be  able  to  enter  the  double  graving  dock  at 
Taloahuano.  Chile,  with  sufficient  clearance  at  all  points  to  allow 
the  bottom  to  be  cleaned  and  repaired.  He  next  described  how, 
towards  the  end  of  1901,  the  question  of  reinforcing  the  Chilian 
navy  with  two  powerful  battleships  came  under  urgent  con- 
sideration, and,  with  a  view  to  their  construction,  as  he  happened 
to  be  in  Valparaiso  at  the  time,  he  was  put  into  communication 


with  Vice-Admiral  Montt,  the  director-general  of  the  Chilian 
navy.  No  existing  design  of  any  kind,  or  emanating  from  any 
source  whatever,  was  seen  or  mentioned  during  his  conference 
with  Admiral  Montt,  but  it  was  the  letter's  desire  (in  order  to 
limit  the  cost)  to  keep  the  tonnage,  if  possible,  down  to  11,000 
tons,  but,  with  a  speed  of  19  knots,  to  carry  an  armament 
of  four  10  in.  guns,  as  bow  and  stern  chasers,  and  at  least  ten, 
and  if  possible  twelve,  7^  in.  guns,  of  which  four  were  to  be 
upon  the  upper  deck.  This  left  either  six  or  eight  of  the 
7^  in.  guns  to  be  disposed  of  according  as  he  decided  upon  pro- 
viding ten  or  twelve  of  these  guns;  and  it  was  further  arranged — 
as  was,  in  fact,  almost  a  matter  of  necessity — that  if  he  could 
not  succeed  on  the  voyage  home  in  placing  six  remaining  7^  in. 
guns  in  turrets  or  barbettes,  so  as  to  give  them  a  greater  height 
above  the  sea  and  a  greater  range  than  the  main  deck  guns — 
a  matter  which  he  decided  to  attempt,  but  without  success^ — 
then  the  main  deck  battery  was  to  be  resorted  to,  and  was  to 
contain  eight  of  these  7^  in.  guns.  Owing  to  the  pressing 
necessity  for  rapid  building,  he  was  authorised  to  proceed  to 
England  as  quickly  as  possible,  and  to  obtain  tenders  for  ships 
of  the  design  thus  settled  upon.  On  arriving  in  England 
he  went  to  Elswick  and  gave  all  necessary  instructions  for  the 
preparation  of  drawings.  Meantime  the  Chilian  Government 
expressed  the  wish  to  have  fourteen  of  the  7|in.  guns,  which 
made  it  necessary  to  conform  to  the  main  deck  battery  arrange- 
ment. Tlie  arrangements  with  the  Armstrong  Company  were 
accordingly  modified  to  that  extent,  and  a  corresponding  increase 
of  length  and  of  tonnage  was  allowed.  The  speaker  lost  no 
time  in  giving  precisely  like  instructions  to  the  Vickers  Com- 
pany, who.  in  the  interval,  had  sent  to  Chile  a  small  diagram  of 
such  a  ship  exhibiting  a  battery  of  fourteen  of  their  powerful 
1h  in.  guns.  As  the  drawings  had  to  be  one  and  the  same  for 
both  ships,  it  became  necessary  to  have  some  alterations  made 
in  both,  and  the  drawings,  etc.,  being  thus  eventually  brotjght 
alike  and  to  his  entire  satisfaction,  and  the  competitions  in 
price  being  also  adjusted,  contracts  for  both  ships  were  signed 
on  February  26.  In  the  June  following  Sir  E.  Reed  was  joined 
by  Admiral  Don  Juan  Simpson,  of  the  Chilian  navy,  and  from 
that  time  they  worked  heartily  together  as  the  commission 
of  control  over  the  work  of  both  ships.  Sir  E.  Reed  gave 
descriptive  particulars  of  the  ships,  and,  in  order  to  facilitate 
comparisons  between  them  and  his  Majesty's  ship  Duncan, 
which  was  recently  selected  in  the  House  of  Commons  by  the 
secretary  to  the  Admiralty  expressly  for  the  purpose  of  making 
such  a  comparison,  exhibited  a  table  giving  the  facts  in  parallel 
columns.  The  secretary  to  the  Admiralty,  he  said,  seemed  to 
suppose,  or  to  have  been  induced  to  suggest,  that  it  was  an 
advantage  for  the  Duncan  to  have  770  tons  more  weight  of 
hull  than  the  Swiftsure  and  Triumph  and  530  tons  more  armour 
to  protect  the  enlarged  hull.  But  what  conceivable  advantage 
was  it  to  a  ship  to  possess  a  hull  weisfhing  770  tons  7nore  than 
another  which  could  fight  equally  well  and  steam  equally  fast? 
The  secretary  to  the  Admiralty  further  suggested  that  the 
Swiftsure  and  Triumph  were  to  be  more  or  less  condemned 
because  they  had  engines  which  ran  fast  as  compared  with  the 
engines  of  his  Majesty's  ships.  But  some  of  the  s'reatest 
advances  in  steam  macWnery  for  ships  of  war,  as  for  all  other 
ships,  had  been  made  in  this  very  direction  of  giving  more 
revolutions,  and,  consequently,  saving  weight  in  the  machinery. 
.\nd,  although  the  revolutions  per  minute  of  the  Triumph  were 
157,  which  was  somewhat  higher  than  had  so  far  been  obtained 
in  a  first-class  battleship,  the  piston  speed  was  only  1,020  ft. 
per  minute,  which  was  probably  lessi  than  that  of  some  vessels 
in  the  Royal  Navy.  The  speed  of  19  knots  provided  for  under 
the  contract  it  was  calculated  could  be  easily  obtained  with  an 
indicated  horse  power  of  12.500.  For  the  g-eneration  of  the 
necessary  steam  for  this  horse  power  the  speaker  decided,  while 
in  Chile,  that  the  Yarrow  large-tube  type  of  boiler  was  the  one 
that  offered  the  greatest  advantages  for  these  vessels.  The 
desio-ned  speed  of  19  knots  was  actually  obtained  with  an 
indicated  horse  power  of  11.500,  and  the  steam-producing  power 
of  the  boilers  proved  to  be  sufficient  for  the  development  of 
slightly  over  14.000  H.P.  during  the  time  occupied  by  six  runs 
over  the  measTired  mile  course.  The  mean  speed  obtained 
during  the  six  hours'  trial,  in  the  course  of  which  the  measured 
mille  runs  were  made,  was  within  less  than  a  decimal  point  of 
20  kiints,  th"  horse  power  being  jnaintained  without  any  undue 
exertion  on  the  part  of  the  stokehold  staff,  and  with  no  more 
than  1  in.  of  air  pressure.  The  mean  speed  of  the  measured  mile 
runs  was  2017  knots.  The  further  trials  were  not  made  under 
conditions  similar  to  those  adopted  by  the  Admiralty,  and  of 
them  it  was  sufficient  to  say  "that  they  were  entirely  satis- 
fnrtorv  to  those  responsible  for  them.  Sir  Edward  Reed  next 
compared  the  armour  of  the  new  vessels  and  the  protection  it 
afforded  with  that  of  the  Duncan.  With  regard  to  the  arma- 
ments, the  Triumph,  in  spite  of  her  smaller  displacement,  was 
certainly  superior  to  the  Duncan  in  some  important  respects,  due 
mainly  to  the  enormous  advantage  she  derived  from  the 
possession  of  a  large  number  of  the  new  type  of  7'5in.  STins. 
Tlie  total  muzzle  energy  of  her  broadside  amounted  to  127,032 
foot-tons,  and  that  of'  the  Duncan  to  104.240.  the  Duncan's 
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thus  beiug  only  82  per  cent  of  the  Triumph's.  In  making  com- 
parisons of  gun-power  of  ships,  it  was  often,  if  not  usually, 
the  practice,  where  there  were  two  heavy  guns  in  barbettes 
or  turrets  at  each  end  of  the  vessel,  to  adopt  the  device  of 
regarding-  the  whole  of  the  four  heavy  guns  as  being  trained 
to  either  side  of  the  ship  in  order  to  reinforce  the  other  guns  of 
cither  broadside.  A  little  considei'ation,  however,  showed  that 
this  was  a  practice  which  led  to  confusion  and  misapprehension. 
If  the  guns  in  the  turrets  were  large,  and  those  of  the  secondary 
battery  small,  it  was  obvious  that  by  counting  all  the  four 
heavy  guns  on  one  side  of  the  ship  the  power  of  one  broadside 
was  exaggerated  enormously  by  depriving  the  opposite  side  of 
a  large  part  of  its  armament;  and  as  every  battleship  was  liable 
to  have  to  fight  upon  both  sides,  a  totally  false  impression  of 
her  real  power  w«s  thus  produced.  It  might  b?  desirable 
for  some  purposes  to  state  the  greatest  number  of  guns  a  ship 
could  fight  on  one  side  when  circumstances  favoured  her  doing 
so:  but  it  upset  many  legitimate  comparisons  to  make  this 
arrangement  the  standard  of  comparison.  The  official  trials 
of  the  guns  were  made  with  cordite,  though  a  few  rounds  were 
fired  with  nitro-cellulose  for  the  purpose  of  ascertaining  the 
ballistics  of  the  guns  with  that  propellent.  He  confessed  to 
lieing  a  little  impatient  with  some  of  the  criticisms  which  had 
been  suggested.  In  one  important  newspaper  an  adverse  article, 
proceeding  from  a  professional  hand,  appeared  almost  as  soon 
as  the  purchase  <if  the  ships  by  the  Admiralty  became 
known.  In  this  article  it  was  suggested  that  these  ships 
were     not     of     the     first     class     of      battleships  either 


influenced  that  of  the  Chilian  ships."  If  the  cause  of  his 
finding  the  best  and  fairest  comparison  with  these  ships  in 
armoured  cruisers  was  that  the  armoured  battleships  compared 
so  badly  with  them,  he  hoped  he  had  courtesy  enough  to  excuse 
him,  although  it  did  seem  a  little  strange  for  an  anonymous 
writer  to  find  that  the  fairest  comparison  to  be  made  with  these 
two  battleships  was  to  be  found  in  an  armoured  cruiser.  He 
hoped  it  was  not  disturbing  to  any  one  at  the  Admiralty  Office 
or  to  anyone  who  had  been  at  the  Admiralty,  to  suggest  that 
Admiralty  designs  had  not  been  considered  by  himself  as 
examples  to  be  imitated.  They  had  always,  in  his  opinion,  for 
many  years  past  been  too  large  for  their  armaments  and  their 
speeds,  and  it  never  occurred  to  him,  when  arranging  tlie  designs 
of  these  two  ships,  to  found  them  upon  any  Admiralty  design 
whatever,  and  for  that  simple  reason.  As  the  writer  of  the 
article  contributed  to  the  TimoH  and  the  recent  speech  of  the 
secretary  to  the  Admiralty  appeared  to  embody  the  opposite 
view,  it  seemed  necessary  to  place  on  record  the  fact  that  the 
design  of  the  Swiftsure  and  Triumph  was  to  all  practical  intents 
and  purposes  settled  in  Chile  without  the  smallest  reference  to 
the  Cressy  or  to  any  other  of  his  Majesty's  ships.  He  would 
only  add  that  he  for  one  claimed  for  these  new  vessels  the 
distinction  that,  given  their  size,  speed,  armour,  and  gun-power, 
they  had  not  so  far  been  matched  by  any  other  battleships  with 
which  he  had  become  acquainted  ;  and  in  this  remark  he  might 
include  those  astounding  battleships  now  building  of  the  King 
Edward  VII.  class,  which,  although  nearly  5,000  tons  greater 
displacembent,  and  less  speed,  were  in  the  muzzle  energy  of  the 
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in  guns  or  in  protection,  although  the  Duncan  was 
described  in  the  Navy  List  and  in  the  Navy  Estimates  as 
a  first-class  battleship.  Doubt  was  thrown  upon  the  sufficiency 
of  the  complement,  although  the  Triumph  of  11,800  tons  had 
a  complement  of  776,  against  750  in  the  Duncan,  which  latter 
also  had  to  develop  18,000  I. H. P.,  against  14,000  I.H.P.  of  the 
smaller  ship;  and  a  doubt  was  also  suggested,  by  this  not 
very  friendly  writer,  as  to  the  ability  of  these  ships  to  fight 
their  guns  in  a  seaway.  .  While,  however,  the  lowest  of  the 
7  5  in.  guns  of  the  Triumph  was  at  the  same  height  above  the 
normal  water  line  as  the  6  in.  guns  of  the  Duncan,  it  was  a 
few  inches  higher  than  those  of  the  battleships  the  King 
Edward  A"II.  and  the  Canopus,  and  as  much  as  2  ft.  7  in.  higher 
than  those  of  the  cruisers  King  Alfred  and  Cressy,  though 
it  was  true  that  the  greater  projection  of  the  Triumph's  guns 
from  the  ship's  side  placed  this  vessel  at  some  disadvantage 
theoretically.  Tlie  height  of  freeboard  at  the  bow,  a  point 
upon  which  also  adverse  criticism  had  been  passed,  owing  to 
inaccurate  infor.nation,  in  the  Triumph  was  21ft.  6  in.  in  the 
normal  load  condition.  This  height  was  certainly  somewhat 
less  than  in  the  case  of  the  Duncan  (by  1ft.  Sin.  only),  but 
the  difference  did  not  seem  to  be  of  such  importance  as  to  merit  i 
any  great  amount  of  condemnation,  especially  when  it  was  ! 
remembered  that  the  Triumph,  although  actually  a  20-knot 
ship,  was  designed  for  a  speed  of  19  knots,  and  was  a  much 
smaller  vessel  than  the  Duncan.  The  newspaper  correspondent  ! 
to  whom  he  had  referred  was  pleased  to  say  that  the  best  and 
fairest  comparison  of  the  Triumph  and  Swiftsure  was  "with 
armoured  cruisers,  particularly  with  the  Cressy  class,"  and 
added,  "  It  is  obvious  that  the  design  of  the  Cressy  has  greatly 


aggregate  broadside  not  much  above  that  of  the  Triumph  and 
Swiftsure. 

Sir  William  White  pointed  out  that  the  new  vessels  were 
designed  in  favourable  conditions  in  that  they  had  not  to 
form  units  in  a  great  navy;  hence  their  designer  had  a  freedom 
from  conditions  and  traditions,  which,  as  he  knew  from  experi- 
ence, meant  a  great  deal.  Secondly,  these  ships  were  the 
latest  expression  of  advances  made  in  armour,  armament,  and 
machinery,  and  this  also  meant  a  great  deal  in  comparison 
with  a  ship  like  the  Duncan,  which  was  built  five  years  ago. 
He  went  on  to  discuss  some  of  the  weights  of  the  Duncan  as 
compared  with  those  of  the  Swiftsure.  Tlie  Duncan's 
machinery  was  600  tons  heavier  and  also  more  powerful;  while 
it  gave  18,000  I.H.P.,  or  11  H.P.  per  ton,  that  of  the  Swiftsure 
gave  for  a  short  time  14,000  I.H.P.,  or  14  H.P.  per  ton. 
Hence  the  increase  in  the  rate  of  engine  revolutions  in  the 
latter  had  been  accomplished  with  great  diminution  of  weight; 
but  not  all  expert  opinion  was  in  favour  of  speed  of  revolution. 
The  Duncan  class  were  just  as  fast  as  the  Swiftsure ;  it  was 
not  fair  to  call  their  speed  18  9  knots,  since  their  average  on 
trial  was  19^  knots.  In  regard  to  power  of  armament,  he  took 
exception  to  Sir  Edward  Reed's  method  of  blocking  out  half 
the  heavy  guns.  If  all  the  four  heavy  guns  were  included,  the 
Duncan's  broadside  had  a  muzzle  energy  of  18,000  foot-tons, 
against  196,000  foot-tons  for  the  Swiftsure,  not  104,240  tons, 
compared  with  138,960  foot-tons,  as  shown  by  Sir  E.  Eeed's 
method.  With  regard  to  the  Cressy,  he  did  not  challenge 
what  Sir  E.  Reed  had  said,  but  when  the  onlooker  saw  the 
marvellous  approximation  that  existed  between  the  dimensions 
of  the  Cressy  and  the  Swiftsure,  it  was  not  unreasonable  for 
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liim  to  think  that  the  later  shi^)  had  gained  from  experience 
01  tlie  earner  one.  He  did  nut  agree  with  Sir  K.  Keed  that 
ii  iiuaiier  Uispiauemeuc  was  a  reason  tor  a  lower  ireeboard; 
He  tlio light  an  inereased  length  of  3U  It.  might  reasonably 
require  a  greater  tree  board.  ±±e  was  adverse  to  mounting 
SUCH  long  guns  as  those  of  the  iSwiftsure  between  deiks  and  so 
near  tne  water. 

Admiral  i^'itzUerald  agreed  with  what  Sir  William  White 
had  said  about  dividing  the  broadside.  He  thought  there  was 
Uttle  chance  of  ships  uaving  to  hght  both  sides  at  once. 

Admiral  iSir  E.  Iih-emantic  had  always  been  in  favour  of 
limited  displacements,  such  as  were  possessed  by  the  new  ships. 
On  tne  broadside  question  he  agreed  generaily  with  ttir 
William  White. 

iiie  Hon.  i.  A.  Erassey  thought  the  Admiralty  had  done  a 
very  wise  thing  in  purcliasiug  the  vessels.  'I'hey  had  good 
sjieed  and  good  gun  piower,  and  in  coal  capacity  were  equal  to 
any  ship  tiiat  was  now  in  the  comjileting  stage  for  our  own 
or  foreign  navies. 

In  reply,  Sir  E.  Heed  said  that  originally  he  had  intended 
simply  to  give  an  account ,  of  the  ships,  but  the  ungracious 
comments  that  had  appeared  gave  his  paper  the  character  it 
had  assumed.  He  coiiid  not  stand  by  and  see  public  property 
p)iejudiced  in  the  public  mind. 

Merchant   Cruisers  and  Subsidies. 

The  last  paper  was  by  Lord  Brassey  on  "Merchant  Cruisers 
and  Steamsnip  Subsidies."  The  2}urpose  of  the  paper  was  to 
urge  a  more  liberal  expenditure  on  subsidies  to  last  ocean 
services,  and  thus  to  provide  the  fleet  ac  the  lowest  cost  witli 
a  reserve  of  ships  for  scouting  duties.  He  quoted  hgures  to 
support  his  contention  that  our  shipbuilding  should  be  con- 
centrated more  largely  on  battleships  and  tueir  indispensable 
au.xiliaries,  destroyers.  Armed  cruiseis  were  necessary  for  the 
protection  of  commerce,  and  must  be  regularly  built  ships  of 
war.  Uut  ships  for  scouting  shotdd,  as  tar  as  possible,  be 
obtained  from  the  mercantile  marine.  Speed  and  coal  endur- 
ance were  the  essential  qualities,  and  no  vessels  of  war  had  as 
yet  been  equal  to  the  ocean  liuers.  Foreign  countries  looked 
on  their  fleets  of  postal  vessels  as  iudisjiensable  auxiliaries  to 
their  navies,  and  were  liberal  in  subsidies — more  liberal  than 
the  British  Government  in  proportion  to  the  tonnage  of  their 
mercantile  navies  and  the  requirements  of  their  fleets.  We 
might  improve  existing  mail  services,  and  establish  new  lines 
such  as  those  much  desired  in  Canada  to  connect  the  Dominion 
with  Australia  and  the  United  Kingdom,  thus  fostering  trade, 
providing  scouts  for  the  fleet,  and  increasing  the  means  of 
training  for  the  engine  room  complements  of  the  navy. 

The  discussion  on  the  jiaper  was  taken  part  in  by  Professor 
Biles,  Admiral  Sir  Digby  Moraut,  Admiral  FitzCrerald,  and 
Admiral   Sir   Edmund  Fremantle. 

ANNUAL  DiNNEK. 

The  annual  dinner  took  place  in  the  evening  at  the  Hotel 
Cecil.    The  president  (Lord  Glasgow)  was  in  the  chair. 

Lord  Brassey  gave  the  toast  of  "  The  Naval  and  Military 
Forces  of  the  Empire."  He  said  that  in  dealing  with  the  navy 
we  knew  nothing  of  party.  Most  gladly,  tlieretore,  did  he  seize 
the  o^jportunity  of  bearing  testimony  to  the  success  of  our 
naval  administration  under  Lord  Sclborue  and  his  colleagues. 
Their  task  was  one  of  the  highest  responsibility,  for  shipbuilding 
had  reached  the  unprecedented  total  of  over  11  millions.  What 
was  being  done  to-day  in  naval  construction  in  Kiissia,  Germany, 
and  France:'  In  Eussia  and  Germany  the  main  efforts  were 
directed  to  battleships,  in  France  to  cruisers.  Battleships 
we  must  build  and  cruisers  we  must  build.  What  should  be 
tlie  type — the  type  which  would  hold  the  field,  even  for  ten 
years  i'  If  he  argued  for  some  diminution  of  dimensions,  for 
not  putting  too  many  eggs  into  one  basket,  he  would  be  taking 
ideas  which  might,  2>erhaps,  prevail  more  widely  to-day  in  view 
of  the  latest  experience  of  naval  warfare.  Cruisers  for  the 
protection  of  commerce  must  be  powerful,  fast,  and  of  ample  ooal 
endurance.  Our  latest  types  were  noble  specimens  of  naval 
architecture.  Whatever  the  changes  in  the  ships  and  their 
armaments,  the  success  of  any  navy  must  depend  on  the  officers 
and  the  men.  Our  naval  service  had  never  been  wanting  in 
professional  skill,  in  ardent  gallantry,  and  patriotic  devotion. 
The  spirit  and  the  example  of  Nelson  and  other  heroes  of 
immortal  fame  still  lived  uudimmed  by  the  lajise  of  a  hundred 
years.  Long  might  their  memories  survive !  They  gave  the 
assurance  that,  if  ever  the  call  should  come,  the  navy  would  do 
its  duty. 

Vice-Adniiral  FitzGerald  responded  to  the  toast. 
Admiral  Sir  J.  Dalrymple  Hay  jwoposed   "The  Mercantile 
Marine." 

Lord  Inverclyde,  in  replying,  said  that  no  doubt  many  of  them 
considered  that  the  mercantile  marine  of  this  countiy  was  in 
a  very  prosperous  condition,  but  he  ventured  to  say  that  shij> 
owners  would  agree  with  him  that  at  the  present  time  there 
was  a  great  spirit  of  unrest  in  the  mercantile  marine.  While 
as  a  whole  our  mercantile  marine  might  be  in  a  prosperous 
condition,  there  was  no  doubt  whatever  that  they  were  in  a 


great  state  of  oompetition  among  themselves,  and  they  were 
lace  to  lace  with  tne  competitiou  wnicn  e.\.i8i,ed  ueyouu  tliem- 
seives,  because  at  tue  piesent  time  every  nation  lu  tne  world 
was  coming  into  competition  witJi  us  every  day  and  striving  more 
and  more  to  take  irojii  us  the  carrying  trade  ot  tne  couutiy. 
It  was  aiso  veiy  questionable  wheuiici  snipowners  would  iii 
luture  be  able  to  keep  pace  with  the  changes  that  were  going 
on  m  the  mercantile  marine.  Sihipowneis  lecoguised  the  very 
gieat  services  wnicn  uavai  arciULects  were  rendering  to  tne 
onipping  traue,  but  ne  could  not  heip  leeiing  sometimes  tliat 
naval  aichitecis  were  leading  them  on  a,c  a  greater  rate  than 
iney  were  willing  to  go,  lor  chey  were  ooligeu  in  a  veiy  short 
iinic  to  cast  asiue  some  ot  tneir  best  snips  m  order  to  keep 
jjace  with  tne  ideas  of  the  naval  arcliitects  wiio  wanted  to  buiiu 
oettcr  snips,  'the  shipowners  did  not  want  the  naval  architects 
to  go  too  last,  i'hey  wanted  them  to  ^Jrogtess  on  sucu  lines  that 
they  could  progress  witn  tnem. 

bir  John  rhornycroit  proposed  "Kindred  Institutions," 
winch  was  acknowleuged  by  Sir  VV .  H.  Vv  lute. 

The  toast  ot  "Our  Guests"  was  proposed  by  Dr.  Francis 
l^lgar,  and  to  this  Admiral  Melville,  CS.iN.,  replied.  Ihe 
health  of  the  president  was  afterwards  submitted  by  I'rofessor 
J .  i±.  rsiles,  and  heartily  drunk. 

The  hrst  paper  on  the  next  day  was  by  Sir  William  White, 
on  "  ihe  Establishment  of  an  Experimental  Tank  lor  Kesearch 
Work  on  i'luid  llesistance  and  Ship  Propulsion."  He  said  that, 
at  the  request  of  the  council,  he  had  undertaken  to  submit 
to  the  members  of  the  institution  a  proposal  for  the  establish- 
ment of  a  national  experimental  tank,  to  be  cluefiy  devoted 
to  research  work  in  connection  with  fiuid  resistance  and  ship 
propulsion.  xVbout  three  years  ago,  at  the  Glasgow  meeting, 
Mr.  Yarrow  had  proposed  that  an  experimental  tank  should 
be  established,  under  the  auspices  of  the  Institution  of  Naval 
Architects,  in  which  model  experiments  were  to  be  caiTied 
out,  not  only  for  shipbuilders  of  this  country,  and  for  members 
of  the  institution,  but  for  any  one  willing  to  pay  for  the  informa- 
tion obtained.  A  committee  was  ap^iomted  almost  immediately 
to  give  effect  to  this  proposal;  and  in  March,  1902,  a  report  was 
submitted  to  the  council,  and  the  latter  authorised  the  com- 
mittee to  take  the  stejis  necessary  to  raise  the  sum  of  .£15,01)0, 
which,  it  was  estimated,  would  suffice  to  build  and  equip  a 
suitable  experimental  establishment  in  connection  with  the 
National  Physical  Laboratory  in  Bushey  Park.  In  October, 
1902,  a  circular  was  issued  to  leading  shipbuilding  firms,  with 
uisappoiutiug  results,  and  the  president,  summing  up  the 
sitUtiuiou  in  his  adaiess,  delivered  on  lipril  1  in  that  year, 
gave  his  opinion  that  the  chief  objections,  which  had  prevented 
ine  appeal  ot  the  council  Irom  being  more  tavourably  received, 
were  to  be  found  in  the  "  difficulty  oi  satisfying  the  requirements 
of  a  number  of  hrms  who  mignt  be  requiring  moueis  to  be 
tested  at  one  and  the  sanie  time,"  and  in  the  fact  that  "  a 
single  tank  obviously  could  not  suificc  for  the  use  of  all  ship- 
builders for  the  testing  of  the  resistance  of  shij)  models  repre- 
senting proposed  vessels."  Sir  VV.  White  said  ne  was  in  luU 
agreement  with  the  view  that  it  was  not  wise  to  contemplate 
tne  establishment  of  a  single  tank  in  any  locality  to  be  available 
lor  the  testing  of  ship  models  in  connection  with  designs, 
ihe  inevitable  consec|uence  of  a  fuller  recognition  of  the  value 
of  these  tanks,  as  adjuncts  to  the  designing  departments  of 
shipyards,  must  be  the  establishment  by  each  of  the  great 
hrms  of  its  own  experimental  tank.  There  were  openings  no 
doubt,  and  it  was  surprising  to  him  that  they  had  not  as  yet 
been  availed  of,  for  the  creation  in  or  near  shipbuilding  centres 
of  experimental  tanks  under  the  control  of  gentlemen  of 
ability  and  high  character,  whereat  models  might  be  tested  of 
ships  projiosed  to  be  built  by  firms  which  were  not  of  the 
first  rank,  and  whose  needs  in  regard  to  novelties  of  form  or 
propulsion  were  only  occasional.  Even  in  ordinary  practice 
cases  occurred  where  shipbuilders  had  to  face  new  or  critical 
conditions,  and  where  model  experiments  would  be  of  the 
greatest  assistance.  There  seemed  to  be  no  reason  why  a  system 
such  as  this  should  not  be  successfully  worked  on  confidential 
lines,  and  by  local  associations  of  shipbuilders.  Experience 
gained  in  the  great  material  testing  establishments  of  Messrs. 
Kirkaldy  and  others  made  it  practicaUy  certain  that  model 
experimental  tanks  might  also  be  worked  on  commercial  prin- 
ciples, with  great  advantage  to  the  shipbuilding  industry, 
under  the  management  of  capable  and  trustworthy  heads.  He 
expressed  his  profound  conviction  that,  if  the  shipbuilders, 
marine  engineers,  and  shipowners  of  this  country  were  well 
advised,  and  desired  to  further  to  the  utmost  the  maintenance 
of  our  supreme  position  in  mercantile  ship  construction,  they 
would  not  be  slow  in  responding  to  the  appeal  now  made,  and 
in  providing  the  funds  necessary  for  the  establishment  and 
maintenance,  in  connection  with  the  National  Physical  Labora- 
tory, of  a  tank  avowedly  devoted  to  research  work  on  the  general 
principles  of  fluid  resistance,  the  efficiency  of  projjellers,  and  other 
matters  greatly  influencing  economy  of  propulsion.  Shipbuilders 
and  marine  engineers  no  doubt  would  thus  derive  much  benefit; 
but  the  greatest  gains  would  be  realised  by  shipowners,  whose 
working  expenses  would  be  minimised  by  improvements  resulting 
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Iroiii  fxpi-riiiioutal  investigations  louduciug  to  lesseued  resis- 
lauce  or  greater  projDulsive  efficiency.  Moreover,  in  the  cora- 
jjetition  with  foreign  designers,  which  grew  more  and  more 
Keen  as  tlieir  experience  was  enlarged,  we  could  not  aii'ord  to 
throw  away  any  aid  to  excellence  in  design,  and  must  apply 
scientific  methods  to  the  fullest  possible  extent.  It  was  a  sug- 
gestive fact  that  a  great  shipping  corporation  like  the  North 
Oterinan  Lloyd  had  thought  it  worth  while  to  establish  and 
maintain  an  experimental  tank  at  JJreiiierhaven,  and  it  was 
within  his  knowledge  that  very  substantial  improvements  had 
been  made  in  connection  with  the  designs  of  their  ships  as  the 
result  of  investigations  there  carried  out.  In  conclusion.  Sir.  W. 
Wliite  gave  an  outline  of  the  research  work  which  might 
advantageously  be  carried  on  in  an  experimental  tank  such  as 
he  recommended.  This  included  investigation  of  the  forms 
of  ships  most  suitable  to  fulfil  various  conditions;  frictional 
resistance;  the  efficiency  and  design  of  screw  propellers;  the 
question  of  air  resistance,  which  was  becoming  increasingly 
imjjortant,  especially  in  passenger  steamships,  with  enormous 
superstructures  and  multiplied  shelter  decks;  the  inHnence  of 
depth  of  water  on  the  resistance  of  ships;  and  investigation 
of  the  manoeuvring  power  of  ships  under  the  action  either  of 
their  propellers  or  their  rudders.  Experimental  tanks  also 
furnished  the  only  satisfactory  method  of  dealing  at  moderate 
expense  with  novel  proposals  for  radical  changes  in  the  forms 
of  ships,  and  of  dealing  satisfactorily  with  special  cases  which 
arose  especially  in  connection  with  warship  design.  He  did  not 
put  forward  this  list  as  exhaustive,  but  to  justify  the  recom- 
mendation which  he  wished  to  make,  that  without  further  delay 
steps  be  taken  to  secure  the  establishment  in  connection  with 
the  National  Physical  Laboratory  of  a  tank  which  should  be 
of  service  to  the  whole  shipping  community,  and  especially 
devoted  to  research. 

Mr.  A.  r.  Yarrow  said  it  would  be  a  disgrace  to  the  ship- 
builders and  shipowners  of  this  country  if  they  did  not  come 
forward  with  funds  for  this  tank,  which  was  evidently  necessary 
if  we  were  to  maintain  our  supremacy  in  shipbuilding.  In 
regard  to  Sir  William  White's  programme  of  work  for  such  a 
task,  from  his  own  experience  he  could  say  that  with  respect 
to  pro|)ellers  there  was  still  a  great  deal  of  guesswork.  Again, 
as  til  depth  of  water  and  resistance,  he  had  on  some  occasions 
got  better  results  from  the  same  boat  in  shallow  than  in  deep 
water,  and  in  connection  with  this  fact  he  was  led  to  remark 
that  the  Maplin  measured  mile  was  an  unsuitable  one,  and  he 
thought  the  Admiralty  should  sec  that  all  contractors  were 
furnished  with  an  equally  good  mile.  He  concluded  by  moving 
that  steps  be  taken  to  carry  out  Sir  William  White's  recom- 
mendation in  lieu  of  what  had  been  previously  proposed. 

The  motion  having  been  formally  seconded  by  Dr.  F.  Elgar, 
a  number  of  speakers  discussed  the  proposal,  all  approving  of 
it,   and    ultimately  it  was  declared  carried  unanimously. 

Admiral  Melville,  U.S.N.,  testified  to  the  great  benefits  the 
American  people  had  received  from  their  tank  at  Washington. 
The  establishment  there  had  not  time  to  carry  out  one-tenth 
of  the  experiments  that  were  suggested. 

Dr.  Glazebrook  mentioned  that  at  the  National  Physical 
Laboratory  at  Bushey  there  was  ample  room  for  the  tank,  while 
the  ground  was  level  and  reasonably  solid.  Naval  architects 
were  well  re])resented  on  the  governing  committee,  and  this 
ensured  that  the  work  of  the  proposed  tank  would  be  properly 
looked  after. 

Herr  Carl  Busley  described  the  tanks  in  existence  in  Germany 
and   the  work  they  were  doing. 

Captain  Matsuo  said  that  in  Japan  there  was  a  belief  in  the 
necessity  of  providing  an  experimental  tank  for  the  use  of 
shipbuilders  and  the  instruction  of  students,  while  another  one 
for  the  navy  was  in  prospect,  though  not  finally  determined 
upon. 

Sir  Edward  Eeed  exjxressed  his  pleasure  at  the  paper,  and 
emphasised  the  view  that  the  shipowners  should  be  greatly 
concerned  with  the  question. 

Mr.  Philip  Watts  had  no  doubt  of  the  valuable  results  that 
would  be  obtained,  and  referred  to  the  importance  of  selecting 
a  suitable  man  to  superintend  the  tank. 

Sir  W.  White,  in  reply,  said  the  whole  sliipbuilding  world 
testified  to  the  value  of  cx])crimcntal  tanks.  As  to  finance,  he 
thouglit  there  would  be  no  trouble  in  getting  the  ^£15,000 
required  for  building  the  tank,  if  once  the  fact  were  grasped 
that  it  would  be  of  real  value,  while  the  .£1,500  a  year  estimated 
to  be  required  for  tlie  expenses  of  working  was  insignificant 
in  conifKirison  with  the  saving  in  cost  of  coal  for  the  navy  and 
mercantile  marine  which  might  be  expected  as  the  result  of 
inf.  irmation   gained   from    the  experiments. 

In  the  afternoon,  with  Sir  Nathaniel  Barnaby  in  the  chair, 
Mr.  E.  E.  Fronde  presented  an  elaborate  technical  paper  con- 
taining the  results  of  experiments  on  resistance  with  models, 
which  were  begun  many  years  ago  and  continued  at  intervals 
as  opportunity  was  offered  by  the  course  of  work  at  the  Haslar 
experimental  station.  In  the  discussio)i  Mr.  Watts  and  Sir 
\\  illiam  White  testified  to  the  value  of  such  data  to  the  designer 
ot  warships,  and  the  latter  remarked  that,  if  similar  information 


were  available  in  regard  to  merchant  ships,  their  designers 
would  be  in  a  happier  position  than  at  present.  Professor 
Biles  jjoiuted  out  that  the  fact  that  so  many  years  had  been 
required  for  the  study  of  practically  one  form  illustrated  the 
necessity  for  such  a  tank  as  Sir  William  White  advocated,  since 
otherwise  it  wonld  be  centuries  before  a  complete  solution  could 
be  at  the  disposal  of  ship  designers. 

The  next  paper  was  another  technical  one,  on  "  The  Heeling 
and  Rolling  of  Ships  of  Small  Initial  Stability  "  by  I'rofcssor 
A.  Scribanti.  In  the  absence  of  the  author  it  was  taken  as 
read.  Professor  Biles  supplying  a  short  analysis  of  its  contents. 

In  the  evening,  when  the  Earl  of  Glasgow  was  again  in  the 
chair,  the  first  paper  was  by  Herr  Otto  Sclilick,  who  described, 
with  the  aid  of  experiments,  a  gyroscopic  rolling  brake  designed 
by  hims«lf  to  increase  the  period  of  oscillation  of  a  vessel  and  at 
the  same  time  effectively  reduce  her  angle  of  heel,  by  the  gyro- 
scojiic  action  of  a  flywheel  set  up  in  a  particular  manner  on  board 
and  made  to  rotate  rapidly.  He  expected  that  the  arrangement 
might  be  successfully  applied  to  vessels  of  moderate  dimensions, 
such  as  cross-channel  steamers,  and  that  the  disagreeable  effects 
which  for  very  many  passengers  attached  to  a  sea  voyage  might 
be  considerably  alleviated.  But,  however  that  might  be,  he 
wished  to  emphasise  that  in  the  preparation  of  tlie  present 
paper  his  principal  aim  had  been  to  create  interest  in  the 
scientific  aspects  of  the  jjrojjosal,  while  leaving  to  the  future 
the  question  of  the  putting  of  it  into  practice. 

The  last  two  papers  dealt  with  the  use  of  interi.al  combustion 
engines  for  marine  purposes.  Mr.  J.  E.  Thornycroft,  in  dis- 
cussing the  "  Advantages  of  Gas  and  Oil  Engines  for  Marine 
Propulsion,"  said  engineers  recognised  that  the  steam  recipro- 
cating engine  had  been  developed  to  a  stage  that  could  not  easily 
be  improved  upon,  and  that  for  greater  economies  they  must 
look  either  to  the  steam  turbine  or  the  internal  combustion 
engine.  The  advantages  offered  by  oil  and  gas  engines  were 
so  great  that  it  was  difficult  to  understand  why  they  had  not 
been  more  largely  used.  They  necessitated  some  complications 
which  were  avoided  in  steam  engines,  but,  on  the  other  hand, 
they  required  neither  boilers  nor  condensers.  He  proceeded 
to  discuss  such  engines  in  three  classes — (1)  those  using  a 
combustible  which  would  vajiorise  at  atmospheric  temperature; 
(2)  those  using  a  combustible  which  required  vaporising  by 
heat  or  spraying ;  and  (3)  those  using  gas  obtained  from  some 
form  of  producer  using  solid  fuel.  Finally  he  showed  a 
drawing  of  a  27  ft.  navy  cutter  fitted  with  a  reversing  motor 
of  the  second  class,  in  which  the  machinery  space  was  just  half 
of  what  have  been  necessary  with  steam  engines,  and  in 
another  drawing  he  showed  that  in  a  destroyer  of  6,000  I.H.P. 
much  less  room  would  be  occupied  by  internal  combustion 
engines  of  the  second  class  than  by  steam  engines  of  the  same 
power. 

In  the  second  paper  on  internal  combustion  engines,  Mr. 
A.  F.  Evans  considered  them  as  applied  to  the  propulsion  of 
small  vessels,  briefly  describing  a  number  of  the  different  types 
that  had  been  employed,  and  showing  pictures  of  various  motor 
launches. 


THE   AUTOMOBILE   EXHIBITION,  AGRICUL- 
TURAL HALL. 

Marine  Motor  Section. 

'J'he  jj^reater  percentage  of  exhibits  were  iiiotor-proj)ellecl 
vehicles,  but  a  few  firms  exhibited  marine  niotors  and 
launches.  Chief  auiono'  those  were  Stirling's  Motor  Con- 
struction Company,  of  Edinburgh  and  London  ;  Lister  and 
Sons,  of  London ;  and  Durham,  Churchill,  and  Co.,  of 
Grimesthorpe,  Sheflfield. 

The  first^mentioned  firm  make  two  types  of  niotors, 
single  cylinder  2-cycle  up  to  10  horse  power,  and  double 
cylinder  4-cycle  from  4  to  .50  horse  jiower.  The  second 
firm  adojit  two  cylinders  for  tlieir  engines  of  16  horse 
power  and  upwards,  their  engines  of  smaller  power  only 
having  a  single  cylinder.  The  last-mentioned  firm 
exhibited  their  well-known  epioyclic  clutch,  wliich  disjienses 
with  the  necessity  for  a  reversible  propeller,  this  clutch 
being  of  the  same  type  as  adopted  by  Messrs.  Thorny- 
croft in  their  racing  launch,  which  won  the  "  Yachtman  " 
cup. 


The  largest  searchlight  in  the  world  has  been  completed  and 
will  be  used  for  advei'tising  purposes  at  the  Louisiana  Purchase 
Exposition.  The  machine  weighs  7,000  |jounds.  is  of  2.250,000 
candle  jiower,  and  projects  a  beam  of  light  7  ft.  in  diameter. 
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REPORT   OF   THE    TURBINE  COMMISSION. 


The  turbiue  commission  lias  beeu  dissolved,  aud  according  to 
the  official  report  tlie  members  have  recommended  the  adoption 
of  the  turbiue. 

The  advantages  and  disadvantages  of  the  turbine  are 
fully  discussed  in  the  report,  a  new  point  under  this  head 
being  that  there  is  less  saving  of  weight  or  area  occupied  than 
is  usually  understood  to  be  the  case.  The  machinery  of  the 
new  ships,  to  maintain  under  all  weather  conditions  a  mean 
of  65,001)  I.H.P.,  will  be  only  300  tons  lighter  than  with 
reciprocating  engines;  but  the  commission  counsel  the  Cunard 
Company  not  to  rely  on  this  saving  to  the  extent  of  adding 
such  300  tons  to  cargo  or  other  accommodation.  It  will  be 
held  in  reserve  in  design  for  machinery.  The  one  important 
disadvantage  dwelt  U230ii  is  the  lack  of  economy  at  low  speeds ; 
but  it  is  pointed  out  that  as  the  new  Cunarders,  unlike  warships, 
will  always  run  at  a  uniform  speed  of  24^  knots,  this  should 
be  considered  a  minimum  in  proportioning  the  turbines,  so 
that  at  that  speed  the  greatest  power  will  be  ensured,  and 
then  the  coal  and  steam  consumption  should  be  superior  to 
the  reciprocating  engines.  Tests  of  land  machinery  on  the 
turbine  system,  esisecially  where  superheated  steam  was  used, 
showed  a  marked  superiority  in  economy  as  compared  with 
results  in  marine  practice;  but  the  only  data  2JossibIe  in  con- 
nection with  marine  turbines  were  deduced  from  trials  with 
the  English  Channel  turbine-propelled  vessels.  At  full  speed 
these  showed  a  better  economy  by  2  per  cent  than  where 
reciprocating  engines  were  used.  The  commission,  however, 
are  careful  to  point  out  that  this  result  cannot  be  accepted 
as  final  in  respect  that  there  were  several  factors  influencing 
efficiency  which  could  not  be  eliminated,  as,  for  instance,  the 
form  of  the  screw  propellers.  These  vary  results  greatly. 
The  form  of  the  stern  of  the  ship  and  the  distance  of  the  pro- 
2)ellers  from  the  hull  are  also  disturbing  factors;  and  import- 
ance is  attached  to  these,  although  they  were  not  within  the 
scope  of  the  investigations  of  the  commission.  Further  tests 
are  to  be  made  with  models  at  the  Government  tanks;  but, 
apart  from  this  one  point,  all  the  general  questions  have  been 
definitely  settled.  Economy,  too,  will  result  from  the  use  of 
the  turbine  by  the  reduction  of  the  staff  in  the  engine  room, 
and  by  the  absence  of  lubricating  oil  in  the  exhaust  steam. 

The  commission  have  recommended  four  shafts,  not  only 
because  the  four  screws  will  give  a  higher  efficiency,  but 
because  it  was  imprudent  to  divide  the  power  through  a  less 
number  of  shafts.  The  commission  considered  the  power 
necessary  to  give  the  sea  sjjeed  of  24^  knots  with  various  forms 
of  hull,  and  although  24^  knots  can  be  realised  at  sea  under 
normal  weather  conditions,  it  is  necessary  to  have  a  considerable 
margin  of  power  to  ensure  that  this  rate  will  be  maintained  under 
adverse  conditions;  and  for  this  reason  25  knots  will  be  attained 
on  an  extended  trial  trip.  Consequently,  with  three  shafts, 
the  power  transmitted  through  each  would  require  to  have 
been  about  25,000  I.H.P.,  whereas  with  four  shafts  it  will 
not  much  exceed  18,000  I.H.P.,  which  has  already  been  adopted 
in  one  or  two  cases.  There  was  also  the  ((uestion  of  the  size 
of  the  turbiue  and  the  advantage  of  limiting  the  number  of 
revolutions  per  minute  of  the  screw  propellers.  Large  diameter 
improves  the  sea  manoeuvring  quality,  and  thus  the  committee 
started  with  the  proposition  that  the  revolutions  should  be 
limited  to  140  per  minute.  This  is  considerably  more  than  with 
reciprocating  engines,  but  it  compares  with  the  300  to  500 
revolutions  at  which  sma.ller  turbine-driven  vessels  are  now 
run. 

Type  of  Turbine. 

The  design  of  turbine  will  differ  slightly  from  that  in  other 
ships,  and  here  I  may  say  that  the  commission  did  not  consider 
other  systems  than  the  Parsons,  since  there  was  no  sea  experi- 
ence with  others,  so  that  Parsons  turbine  will  be  used. 
Although  the  rate  of  revolution  is  commendably  low,  the 
turbines  will  require  to  be  of  great  diameter  to  give  the  power, 
and  the  peripheral  speed  will  consequently  be  very  high,  but 
no  greater  than  with  existing-  turbines. 

Tlie  greater  diameter  of  the  turbines  aft'ects  their  arrange- 
ment in  the  machinery  room  of  the  ship.  As  recommended  by 
the  commission,  there  will  be  one  go-ahead  turbine  on  each 
of  the  four  shafts,  which  will  be  almost  equidistant  from  each 
other.  The  high-pressure  turbines  will  be  mounted  on  two 
outside  shafts — an  arrangement  which  enables  the  shafts  to  be 
far  from  the  centre  of  the  ship  without  interfering  with  the 
lines  of  the  hull.  These  shafts  will  have  the  propellers  at  a  con- 
siderable distance  from  the  stern  of  the  ship,  so  that  there 
will  be  the  minimum  of  disturbance  to  the  flow  of  water  to 
the  two  inside  propellers,  which  will  be  placed  riglit  aft  in 
the  usual  way.  On  each  of  the  two  inside  shafts  there  will 
be  two  turbines.  On  each  there  will  be  the  two  low-pressure 
turbines  for  driving  the  ship  ahead.  The  other  two  are  for 
astern  motion.  It  will  be  noted  that  the  power  for  ahead 
motion  is  in  two  steam  units,  each  with  one  hisrh  and  one 


low  pressure  turbine,  giving  the  best  expansion  of  steam ;  but 
sliould  there  be  any  breakdown  of  one  sliaft,  turbine,  or  pro- 
peller, the  tlirce  remaining  shafts  may  be  run,  and  thus  only 
one-fourth  of  the  power  will  be  unavailable,  Since  the  turbine 
can  be  overloaded  to  a  very  much  greater  extent  than  the  recipro- 
cating engines,  it  will  be  possible  to  reduce  this  proportion  of 
lost  power  very  considerably,  so  that  with  a  fractured  shaft 
the  sea  speed  may  not  fall  short  of  the  normal  rate  by  more  than 
a  mile  or  a  mile  aud  a  half  per  hour.  Regularity  is  thus  further 
ensured.  Another  advantage  of  the  four  screws  and  of  the  two 
central  shafts  being  fitted  with  astern  driving  turbines  is  that 
the  power  for  driving  astern  will  be  equal  to  about  one-half 
the  forward  motion  power  distributed  through  two  shafts. 
And  here,  again,  the  possibility  of  an  overloading  of  the  tur- 
bines will  add  to  the  manoeuvring  qualities,  and  reduce  the 
time  and  distance  required  for  bringing  the  ship  to  a  state 
of  rest  when  running  at  full  speed  ahead. 

Boilers. 

The  commission  were  not  concerned  with  the  boiler  arrange- 
ments, but  it  is  arranged  that  these  are  to  be  of  the  cylindrical 
tjpe,  with  Howden's  forced  draught.  The  measure  of  the 
installation  is  found  in  the  fact  that,  even  assuming  a  liigh 
degree  of  economy,  the  coal  consumptiou  will  exceed  1,000  ton.s 
per  day.  The  one  point  to  be  determined  is,  therefore,  the 
form  of  the  stern  and  propeller  brackets,  a  detail,  but  one 
of  great  importance  in  tlie  cost  of  speed.  This  will  not  take 
more  than  a  few  weeks.  It  may  affect  the  beam  of  the  ship, 
so  that  this  dimension  cannot  be  stated  with  certainty.  The 
limits  are  between  85  and  88  ft.  The  length  is  fixed  at  760  ft. 
It  has  not  varied  during  all  the  investigations  of  the  turbine 
commission.  It  is  anticipated  that  a  draught  of  33  ft.  to 
34  ft.  will  be  necessary  when  the  vessel  is  laden  with  her  coal 
supply  for  the  voyage. 

Builders. 

Although  the  names  of  the  builders  are  not  formally  pub- 
lished, they  are  generally  assumed  to  be  Messrs.  John  Brown 
and  Company  Limited,  Clydebank,  and  Messrs.  Swan,  Hunter, 
and  Wighani  Eichardson  Limited,  Newcastle-on-Tyne,  the 
machinery  for  the  latter  being  supplied  by  the  Wallsend  Com- 
pany. Tlie  contract  has  not  been  signed  yet,  because  the 
specification  requires  still  the  important  dimension  of  breadth ; 
but  these  firms  have  worked  most  amicably  together,  and  with 
the  Cunard  officials  in  the  evolving  of  all  details,  and  as  the 
vessels  will  be  paid  for  not  in  a  fixed  sum,  but  on  the  basis 
of  material  and  time,  the  situation  is  such  that  work  of  initial 
character  is  being  jKoceeded  with,  so  that  no  time  will  be  lost 
in  realising  the  great  enterprise  which  promises  the  largest 
step  in  advance  made  in  marine  construction  since  the  adoption 
of  steam  projjulsion  in  sea-going  ships.  The  commission, 
including  engineers  of  ripe  experience  and  progressive  judgment, 
were  not  without  their  moments  of  hesitancy,  and  in  their 
report  point  out  that  many  years  have  been  needed  to  bring 
the  reciprocating  engine  to  its  present  high  degree  of  perfection, 
and  that  little  difficulties  needing  painstaking  care  may  be 
involved  in  the  great  stride  now  proposed.  Lord  Inverclyde 
and  his  board,  therefore,  deserve  the  more  credit  for  their 
high  courage  and  confidence  in  pointing  the  way  towards  whicli 
marine  engineering  will  find  its  highest  attainments  in  the  early 
half  of  this  new  century. 


The  Admiralty  has  ordered  the  gunboat  Bouncer  to  be  fitted 
as  an  oil  fuel  tank  vessel,  to  be  attached  tn  Sheerness  Dockyard 
for  the  purpose  of  storing  and  supplying  oil  fuel  to  the  cruiser 
Bedford.  The  oil  trade  has  contributed  considerably  to  the 
ship  repairing  industry  of  the  Tyne  during  last  month.  The 
Smith's  Dock  Company,  North  Shields,  have  in  hand  the 
tankers  Arol  and  Oilfield,  and  have  several  oil  carriers  under 
repair,  including  the  Astrachan  and  Cayo  Bonita.  Tlie  tanker 
Luciline  is  at  the  Slipway  and  Engineering  Works,  Wallsend. 
The  Russian  Prince  has  been  under  repairs  at  the  same  yard. 
The  oil  carrier  Pectan  has  been  under  repairs  at  Messrs.  Swan 
and  Hunter,  Wallsend.  There  are  at  present  moored  at  the 
Stake  Buoys,  Jarrow,  three  new  oil  carrying  .steamers;  none 
of  the  vessels  have  been  named.  One  is  from  the  yard  of 
Messrs.  Swan  aud  Hunter,  Wallsend,  and  the  other  two  from 
the  Palmer  Works,  Jarrow. 


412     THE  PRACTICAL  ENGINEER— ENGINEERS'  GAZETTE  SUPPLEMENT. 


^eUcled  JloAim  ^a/mtis 

of , the  ^Aionih. 




By  Marks  and  Clehk,  Pateut  Agents  and  Consulting  Engineers,  18, 
Southampton  Buildings,  Loudon,  VV.C.  ;  30,  Cross  Street,  Man- 
chester ;  and  13,  Temple  Street,  Birmingham. 

Copies  of  puhlished  patent  specifications  ivill  he  forwarded  post  free 
for  one  shilling  vpon  application  being  sent  to  Messrs.  Marks  and 
Clerh  at  any  of  the  above  addresses. 

Prevention  of  Racing  of  Marine  Engines.  J.  McLean. 
No.  4393,  of  1903. — A  quantity  of  mercury  is  placed  in  the  bend 
of  the  TJ  shaped  tube  rising  a  short  di.stance  up  eacli  limb,  one 
or  both  of  which  may  be  formed  of  glass  tubing.  The  horizontal 
pipe,  which  is  closed  at  its  .stern  end  by  a  cover  which  allows 
a  small  amount  of  air  to  pass,  is  filled  with  water  which  rests 
on  the  top  of  the  mercury  within  the  first  limb  of  the  U  shaped 
tube.    A  small  bracket  is  secured  to  the  upper  part  of  the  first 


Specification  No.  4393,  of  1903. 

limb  of  the  U  shaped  tube  or  other  convenient  part  and  an  iron 
tube  screwed  on  its  outer  surface  is  screwed  through  the  bracket 
until  its  lower  end  enters  the  U  shaped  tube  at  an  adjustable 
distance  above  the  mercury,  but  other  means  of  carrying  same 
may  be  cni]iloyed.  A  rod  of  vulcanite  or  other  suitable 
insulating  materia]  carrying  a  central  wire  which  protrudes 
beyond  its  lower  end  is  placed  within  the  iron  tube  and  is 
made  to  project  beyond  its  lower  end.    The  ends  of  the  tube 


Specification  No.  5939,  of  1903. 

aud   the    wire   thus  form   terminals,    electrical  contact  being 

established  by   means   of   tlic  mercury   as  will  bo  explained. 

\\  hen  the  vessel's  stern  rises  by  the  acti<m  of  the  waves  the 


water  in  the  horizontal  tube  presses  by  gravity  on  the  mercury 
within  the  bend  of  the  U  shaped  tube  which  is  thereby  forced 
up  the  outermost  limb  to  make  electric  connection  between 
the  iron  tube  and  the  wire  within  the  vulcanite  rod,  thus 
bringing  the  solenoid  into  action  to  close  the  steam  valve. 

Fire-tube  Steam  Boilers.  G.  Ingus.  No.  5939,  of  1903. 
This  iuveutiun  has  reference  to  improvements  in  fire-tube  steam 
boilers  of  the  marine  or  like  type,  and  is  particularly  suitable 
where  forced  or  induced  draught  is  used,  and  has  essentially 
for  its  objects  to  give  the  following  advantages:  Improved 
combustion  of  furnace  gases  or  fuel,  delivery  of  the  gases  from 
[urnaces  to  the  fire  tubes  of  boiler  at  a  uniform  temperature, 
when  working  with  forced  or  induced  draught  to  prevent  the 
gases  when  they  reach  the  tubes  of  being  at  such  a  temperature 
as  woiild  injure  or  cause  damage  to  the  tube  ends,  to  prevent 
clinker  or  other  partially  burnt  fuel  from  being  forced  into 
the  tubes  and  on  to  the  tube  plate  in  such  a  manner  as  would 
cause  serious  obstruction,  to  prevent  cold  air  from  reaching 
the  tube  plate  when  the  furnace  doors  are  opi-n  while  charging  the 
furnaces  with  fuel  and  to  reduce  the  terminal  temperature  of  the 
gases  as  they  come  to  the  uptake,  the  improvements  essentially 
consist  in  combining  with  the  ordinary  forward  or  primary  fur- 
nace flues  and  back  combustion  chamber  of  boiler,  a  return  or 
secondary  combustion  tlue,  or  chamber,  so  that  the  gaseous 
products  of  combustion  shall  be  brought  to  a  further  chamber 
located  at  the  front  end  of  boiler,  and  then  pass  through 
the  fire  tubes  to  the  uptake;  the  fire  tubes  being  secured  at 
their  ends  to,  and  carried  by  the  front  and  back  end  plates  of 
boiler. 

Apparatus  for  Propelling  Navigable  Vessels.    J.  L. 

CoKBETT.  No  8805,  of  1903. — A  number  of  reaction  jet  pipes 
are  fitted  on  a  hollow  boss  keyed  on  the  propeller  shaft,  and 
water  from  a  force  puniji  is  directed  through  a  pipe  led  from 
the  deck  or  through  the  shell  of  the  vessel  to  the  boss  and 
through  the  jet  pipes  against  the  sea  water,  in  which  the  pro- 
peller revolves  to  impart  rotatory  movement  to  the  propeller 


c(0 


Specifioation  No.  8805,  of  1903. 

shaft.  The  jjropeller  shaft  need  in  such  cases  extend  only  from 
a  bearing  in  the  water  supply  pipe  to  the  propeller  boss,  and  the 
stern  post  may  bo  suitably  formed,  so  that  by  carrying  the 
pipe  on  a  step  bearing  it  may  be  turned  to  bring  the  propeller 
from  a  position  astern  of  the  pifje  to  a  position  forward  thereof, 
for  the  purpose  of  reversing  the  direction  of  propulsion  of  the 
vessel.  In  cases  in  which  it  may  not  be  convenient  to  so  pivot 
the  pipe  support  for  the  j^ropeller  shaft  the  reversing  action 
may  be  obtained  by  emjjloying  two  sets  of  reaction  jet  pipes, 
which  may  be  carried  from  the  hollow  boss  along  the  back  of 
the  propeller  blades,  aud  one  set  directed  to  rotate  the  shaft 
in  one  direction  while  the  other  set  may  be  arranged  to  act  in 
the  opposite  direction,  in  such  a  case  two  water  supply  pijoes  are 
provided  and  furnished  with  suitable  cocks  or  valves  by  turning 
which  the  direction  of  propulsion  may  be  reversed.  Any 
ordinary  type  of  propeller  may  be  employed,  but  by  prefer^ence 
the  propeller  is  formed  of  two  long  blades  each  of  which  are 
attached  at  their  mid  length  of  the  propeller  boss  on  oj^jDosite 
sides  of  the  shaft  so  that  the  blades  are  parallel  throughout 
their  length,  and  constitute  a  duplex  two  blade  propeller. 
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Submerged  Torpedo  Tubes.  W.  G.  AKMsntoNci,  Whit- 
worth,  AND  Company  Limited,  and  E.  L.  D.  Boyle.  No. 
8843,  of  1903. — It  is  foiuul  that  when  a  torpedo  is  fired  from  a 
suV)merged  tube  of  a  ship  going;  at  a  high  speed  the  inner  tube 
does  not  always  return,  and  the  object  of  this  invention  is  to 
provide  means  for  running  the  inner  tube  in  for  a  short  distance 
so  as  to  reduce  the  hiad  upon  it,  and  it  will  then  complete  its 


8pocifioatioii  No.  884^!,  of  1908. 


movement  automatically.  Now  when  the  tube  is  fired  the 
impulse  reservoir  is  emptied,  but  the  air  remains  in  the  cylinder 
and  its  receiver  on  account  of  the  non-return  valve,  and  when 
the  inner  tube  comes  almost  to  the  forward  end  of  its  stroke 
it  presses  (preferably  by  the  nut  used  for  hand  running  in 
and  out  gear)  on  the  rod,  forces  it  in,  and  opens  tli?  valve 
in  the  plunger  piston.  The  air  passes  through  this  and  now 
the  pressure  acts  on  the  plunger  piston  and  forces  it  rearward 
and   so  starts  the   inward  movement  of  the  inner  tube. 

Thrust  Propellers.  A  W.  B.  von  Thielmann.  No  2349.')  of 
1903. — This  relates  to  devices  for  driving  ships  and  consists 
of  a  thrust  propeller,  one  or  more  of  such  propellers  being 
arranged  on  each  side  or  on  the  stern  frame  of  the  ship,  so 
that,  by  means  of  a  suitable  gear,  a  reciprocating  motion  in 
the  direction  of  the  keel  is  imparted  to  them  from  the  ship's 
engine.  The  novelty  of  this  new  propeller  consists  in  its  being 
formed  of  a  frame  arranged  vertically  to  the  direction  of  travel 


Specificatiou  No.  23495,  of  1903. 

and  on  wliich  hinged  vanes  are  so  fi.xed,  that  during  the  working 
stroke  of  the  propeller  they  are  automatically  adjusted  in  the 
plane  of  the  frame  whilst  when  the  return  stroke  is  effected, 
they  are  opened  out  or  feathered  so  that  the  body  of  water 
lying  in  front  of  the  propeller  can  pass  without  resistance  through 
the  opened  frame. 

Steam  Turbines.    A.  J.  Taplin.    No.  25978,  of  1903.— This 

invention  relates  to  improvements  in  steam  turbines  for  marine 
propulsion,  and  has  for  its  object  to  provide  a  novel  construction 
for  driving  the  propellers,  which  provides  the  propellers  in 
pairs,  one  right  and  the  other  left,  and  to  operate  them 
independently  so  they  may  be  used  either  singly  or  jointly  for 
steering  the  vessel  without  the  aid  of  a  rudder,  and  to  provide 
other  improvements;  and  the  invention  consists  in  certain 
novel  constructions  and  combinations  of  parts,  as  will  be  herein- 
after described  and  claimed.  In  order  to  control  and  operate 
the  screws  independently,  they  are  supported  on  independent 
shafts  and  are  provided  with  means  for  driving  these  shafts 
independently  in  one  or  the  other  direction.  The  right  screw 
.V  is  supported  on  a  hollow  shaft  B,  having  a  bearing  at  C  in 
a  suitable  stuffing  box  construction  provided  at  the  steri! 
of    the    vessel.      This    hollow    shaft    B    has    the    screw  \ 


secured  to  its  rear  end,  and  has  also  secured  to  it  near  its 
front  end  the  turbine  wheel.  The  shaft  B  e.\tends  at  its  rear 
end  beyond  the  screw  A,  and  at  its  front  end  in  advance  of 
tlie  turbine  wheel  and  receives  tlie  end  castings  F  and  G,  which 


Specification  No.  2.'j9T8,  of  1903 


are  bolted  to  the  shaft  B,  the  castings  F  and  G  having  inturned 
ends,  which  form  ball-races  for  the  balls  which  bear  between 
the  inturned  ends  and  collars  fitting  arcjund  the  inner  hollow 
shaft  and  against  the  ends  of  the  outer  hollow  shaft  B  as 
sIkjwu. 


Engineer  Captains. 

G.  A.  Iladdy  to  Vivid,  W.  H.  Eiley  to  Pembroke,  and  .1.  M. 
C.  lieunett  to  Wildfire  for  Fleet  Keserve,  to  date  Febriuuy 
24th. 

W.  .J.  Brown  to  Pembroke  for  Kodney,  and  I',.  Thomas  to 
Pembroke  for  Australia,  to  date  February  lOtli. 

.1.  C.  Larg  to  Vivid,  and  ,T.  G.  L.  Baker  to  Pembroke,  both  for 
duty  with  Captain  of  Dockyard,  and  L.  E.  Thumwood  to 
Pembroke  for  Fleet  Reserve,  to  date  February  24th. 

W.  J.  Anstey  to  President  as  Engineer  Overseer  in  Controller's 
Department  (temporary),  to  date  March  14tli. 

B.  J.  Barnes  to  Hercules,  to  date  March  1st. 

R.  Collingwood  to  Pembroke  for  Warspite,  to  date  March  11th. 
T.  New   has  been   placed  on   the   Retired  L'st,  with  rank  of 

Engineer  Captain,  to   date    March  Ut. 
W.    J.    Black  to    Glory,  and    C.   McK.   Norris  to  Vivid  for 

Rupert,  to  date  March  10th. 
J.  H.  Dalrj'mplc  to  Fire  Queen  for  St.  George,  to  date  March 

10th,  and  to  St.  George,  to  date  March  15th. 

Engineer  Liexttenants. 

.1.  E.  Moorsliead  to  Leander  for  Fawn,  and  H.  Toop  to  Leander 
for  charge  of  machinery  and  for  duty  with  destroyers,  to 
date  February  26th. 

D.  E.  Duke  to  Vivid  for  Topaze,  to  date  March  ,5th. 

W.  C.  S.  P.  Bartwell  to  Pactolus,  to  date  February  27tli, 
and   to   Pembroke   for    Pactolus,  undated. 

H.  Evans  to  Sappho  for  Leda,  to  date  February  27th. 

C.  E.    Stone  to  Vivid  for  Tiger,  undated. 

II.  L.  Parry,  appointment  to  Fire  Queen  for  Brazen  has  been 
cancelled. 

P.  E.  Cutlack  to  Pembroke  for  duty  with  Captain  of  Dockyard, 
C.  E.  Vinning  and  H.  .\.  Gedye  to  Wildfire  for  duty  witli 
Commander   of  Dockyard,   to  date    Febiuary  24th. 

11.  AV.  Portch  to  Thames  for  instruction  in  submarines,  to 
date  February  10th. 

.1.  B.  Hewitt  to  Warrior  for  Violet,  and  H.  W.  Heyes  to 
Warrior  for  Petrel,  on  commissioning,  to  date  February 
13th. 

.].  Hird  to  Leander  for  Tyne,  and  for  torpedo-boat  destroyers, 
and  E.  L.  Sagar  to  Leander  for  .Vlbatross,  to  date  March 
18th.  ^  - 

F.  R.  Goodwin  to  Leander  for  Griffin,  to  date  March  19th. 

.1.  T.  C.  Butland  to  Hibernia  for  Foam,  to  date  March  18th. 
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A.  W.  Boltou  to  Vivid  tor  Minerva,  aud  F.  B.  O'Doglicrty 

to  Vivid  for  Faii-y,  to  date  March  10th. 
J.  B.  Hevvritt  to  Warrior  for  Violet,  H.  AV.  Heycs  to  Warrior 

for  Petrel,  to  date  February  13th. 

D.  P.  Green  to  Forte,  to  date  March  19th. 

W.  E.  Parnall  to  St.  George,  to  date  March  15th. 

H.  B.  Moorshead  to  President  as  Assistant-Engineer  Overseer 

in  Inspection,  of  Gun  Mountings  at  Messrs.  Vickers,  Sons, 

and  Maxim,  undated. 

E.  O.  Heft'ord  to  President  for  service  in  Controller's  Depart- 

ment, and  E.  H.  C.  Ball  to  Charybdis,  to  date  March  9th. 
J.  M.  Simpson  to  Vivid  for  Howe,  to  date  March  11th. 
J.  B.  Butcher  to  Pembroke  for  Cossack,  to  date  March  1st. 
E.  Main  to  Harrier,  on  re-commissioning. 
P.  L.  Edmonds,  W.  H.  Michell,  and  H.  L.  Parry  (temporary) 

to  President,  for  service  at  Admiralty,  to  date  March  Srd. 

A.  J.  Mackean  to  Fire  Queen  for  Brazen,  undated. 
E.  J.  Campbell  to  Perseus,  on  re-commissioning. 

Engineer  Sub-Lieutenants. 
S.  T.  Stidston  to  St.  George,  to  date  March  15th. 

B.  Hocken  to  Dido,  to  date  March  5th. 
S.  Brown  to  Implacable,  to  date  March  19th. 

A.  G.  Barker  to  Perseus,  additional,  to  date  March  16th,  and 
on  re-commissioning. 

Chief  Aetificeb  Engineers. 
T.  A.  Moore  to  Fire  Queen  for  Nymphe,  to  date  March  12th. 
L.  Self  to  Fire  Queen  for  Porcupine,  on  paying  o£f,  to  date 
Febraary  13th. 

J.  H.  D.  Nicholls  to  Fire  Queen  for  Enchantress,  undated. 
L.  Self  to  Fire  Quetn  for  Porcupine,  on  paying  off,  to  date 
February  13th. 

Artificer  Engineers. 
E.  Palfreman  to  Andromeda,  and  J.  H.  Fenton  to  Eoyal  Oak, 

to  date  March  1st. 
H.  Taylor  to  Harrier,  additional,  to  date  March  7th,  and  on 

re-commissioning. 
G.  H.  Eoss  to  Fire  Queen  for  Zebra,  paying  off,  to  date  February 

13th. 

G.  H.  Eoss  to  Fire  Queen  for  Zebra,  to  date  February  13th. 
L.  B.  Henwood,  appointment  to  Andromeda  has  been  cancelled. 

Acting  Artificer  Engineers. 
J.  H.  Baines  to  St.  George,  to  date  March  15th. 
J.  F.  Killock  to  Scylla,  to  date  March  18th,  and  to  Terpsichore, 

on  re-commissioning,  undated. 
J.  Farrar  to  Pembroke  for  Torpedo  Boat  No.   Ill,  to  date 

March  7th. 


Bessie  Parker. — Havana,  March  4th.  The  Bessie  Parker, 
which  arrived  here  damaged  in  heavy  weather,  has  been  sur- 
veyed and  found  to  have  been  a'lso  chafed  and  pricked  by  ice, 
and  to  be  making  1^  in.  water  per  hour.  Her  rudderhead  is 
badly  sprung,  forecastle  deck  started  from  knightheads,  part 
of  head  gear  carried  away,  etc.  It  is  recommended  that  the 
deck-load  be  discharged  for  further  survey. 

Couleuvrine  (French  torpedo  boat). — Eochefort,  March 
11th.  While  some  boiler  and  pipe  tests  were  being  carried  out 
on  board  the  torpedo  boat  Couleuvrine  here  this  morning  the 
safety  valve  burst,  seriously  injuring  the  foreman,  an  assistant, 
and  three  workmen. 

H.M.S.  Conflict.— London,  March  18th.  His  Majesty's 
destroyer  Conflict  and  torpedo  boat  No.  110  have  been  in 
collision,  it  is  stated,  off  the  Isle  of  Wight  during  submarine 
manoeuvres.  The  torpedo-boat's  bows  were  twisted,  and  the 
destroyer's  quarter  stove  in,  but  the  damage  done  is  not 
regarded  as  serious. 

Framnaes. — Bergen,  March  5th.  The  steamer  Framnaes 
put  back  yesterday  from  Dalsfjord  with  damage  to  propeller 
and  has  been  towed  to  the  yard  to  replace  it. 

Neptun.— Geestenunde,  March  9th.  Tlie  steam  trawler 
Heppens  landed  here  to-day  11  men  of  the  crew  of  the  Norwegian 
barque.  Neptun,  Anderson,  from  Fredrikstad  for  Geestemunde, 
with  ioe,  which  vessel  sprang  a  leak  near  Horn's  Eeef  on 
March  7th  and  sank.  A  British  steam  trawler  which  was 
endeavouring  to  save  the  crew,  got  a  rope  foul  of  her  pro- 
peller   and  thereby  became  unmanageable  herself. 


Sachem- — Boston,  March  7th.  The  British  steamer  Sachem, 
from  Liverpool,  which  arrived  yesterday,  had  severe  weather 
on  the  outward  passage.  Her  sheep  pens  were  smashed,  and 
153  sheep  lost.  The  steamer  also  had  some  ventilators  carried 
away  and  deck  fittings  smashed. 

Thomas  Wayman. — Las  Palmas,  March  18tli.  Thomas 
Waynuui  put  back,  j^ropeller  worked  loose. 

Scotia- — London,  March  18th.  The  Salvage  Association 
have  received  the  following  cable  message  from  Lloyd's  cor- 
respondent at  Guam,  dated  March  18th,  rc  Scotia. 

Kassala- — ^London,  March  24th.  The  Salvage  Association 
have  received  the  following  telegram  from  Lloyd's  Agent  at 
Eio  Janeiro,  dated  March  24th,  re  Kassala:  Engine 
room  considerably  damaged  by  an  explosion  of  mineral  oil. 
Bulkheads  platform  bent  and  twisted.  Machinery  brasses 
melted.  Ship's  plates  near  the  engine  room  bulged  out.  Fire 
smouldering  bunkers.    A  second  survey  will  be  held. 

Frobisher. — Lowestoft,  March  25th.  Steam  trawler 
Frobisher,  Official  No.  91,647,  assisted  in  here  by  Pakefield 
lifeboat  and  Lowestoft  tug,  having  lost  her  propeller  in  close 
proximity  to  Barnard  Sands. 

"Westfalen- — Harwich,  March  24th.  Steamer  Westfalen, 
from  Hull  for  Genoa,  cargo  coal,  put  into  Harwich  with  high- 
pressure  cylinder  broken. 

Anna- — Fredriksha^^l,  March  22nd.  The  schooner  Anna, 
Norgaard,  which  put  in  liere  after  collision,  was  lying  at  anchor 
near  Saeby,  during  a  fog  this  morning,  when  she  was  run  into 
by  a  small  steamer,  with  yellow  funnel,  and  had  stern  damaged 
and  stanchions  broken.  The  steamer,  which  proceeded,  was 
apparently  coming  from  Fredrikshavn,  and  was  probably  the 
steam  trawler  Johanne,  of  Copenhagen,  which  left  here  during 
the  night. 

Clan  Grant. — Liverpool,  March  25th.  Clan  Grant:  The 
Liverpool  Salvage  Association  report  yesterday  their  divers 
removed  with  dynamite  the  remaining  portion  of  broken  plates 
under  water,  and  are  now  commencing  to  close  up  fracture. 
Discharge  of  cargo  from  fore  hatch  continued  during  the  night, 
and  second  10  in.  pump  placed  in  No.  3  hold. 

Georgios  P.  Bouboulis- — Loudon,  February  25th.  The 
Salvage  Association  have  received  the  following  telegram  from 
Lloyd's  agent  at  Ferrol,  dated  February  25th,  rc  Georgios  P. 
Bouboulis :  Eudder  broken  and  other  damage.  Shall  be 
repaired  at  Government  dockyard. 

Jeanne  D'Arc. — Christiania,  February  21st.  The  steamer 
Jeanne  d'Arc,  from  Grangemouth,  met  with  heavy  weather 
in  the  North  Sea,  during  which  the  plates  in  the  hold  got 
loose  and  pierced  the  vessel's  side  above  water.  She  must 
renew  three  plates.  (Since  arrived  back  at  Grangemouth, 
February  23rd.) 

James  Hall. — ^Glasgow,  February  24th.  The  steamers 
James  Hall,  from  Inverness,  and  Luddick,  from  Middlesbrough, 
both  with  general  cargo,  collided  in  Aberdeen  Bay  yesterday 
morning  when  making  for  the  harbour,  the  former  being  so 
badly  holed  that  she  was  run  ashore.  The  crew  were  taken 
on  board  the  Luddick,  which  had  her  bows  stove  in.  An 
examination  of  the  James  Hall  showed  that  the  rent  on  her 
port  side  commenced  a  few  feet  above  the  keel  and  is  about 
17  ft.  in  length,  and  that  the  bows  of  the  Luddick  had 
penetrated  so  far  as  to  do  considerable  damage  to  her  engine. 


The  United  States  Consul  reports  from  Frankfort,  Germany, 
the  discovery  of  a  new  alloy  called  invar.  This  consists  of  nickel 
and  steel,  which  when  combined  in  proper  proportion  produce  . 
the  new  metal.  The  peculiar  property  of  invar  is  that  by  slight 
changes  in  the  proportion  of  the  metals  it  can  be  made  to 
contract  when  heated,  instead  of  expanding,  as  do  most  metals; 
or  it  can  be  given  such  a  composition  that  it  does  not  change 
its  length  when  heated. 

The  Eliminating  Tests  for  the  Gordon-Bennett 
Trials. — On  March  23rd,  Mr.  Julian  Orde,  the  secretary  of 
the  Automobile  Club,  went  over  the  course  in  the  Isle  of  Man 
with  Lord  Eaglan,  the  Governor,  and  determined  that  cars 
in  the  trials  should  go  south  about,  and  instead  of  returning 
from  Eamsey  to  Douglas  by  Laxey,  should  take  the  Snaefell 
mountain  road.  The  Laxey  control  is  thus  avoided,  and  the 
distance  remains  50  miles.  Tlie  question  of  prolonging  the 
course  further  north  is  being  considered. 


April  8,  1904] 


THE    PRACTICAL  ENGINEER. 


415 


SYSTEMS   OF   HEATING    IN    MILLS  AND 
WORKSHOPS. 

{Concluded  from  page  S52.) 

There  is  nothing  more  striking  to  an  ordinary  obsei-ver 
than  to  note  the  care  and  attention  which  is  being  given  to 
the  heating  and  ventilation  of  all  new  buildings  which  are 
'nteuded  to  be  used  for  public  purposes.  The  amount  of 
money  spent  upon  such  is  often  considerable. 


1 

fl 

11 

1  % 

Fig.  0. — Sturlovant  Warming  and  Ventilating  Apparatus. 

Ventilation  and  heating,  instead  of  being  treated 
separately,  now  go  hand  in  hand,  and  are  considered 
together.  Those  methods  which  to-day  are  becoming 
common  in  public  buildings  will  doubtless  also  be  a  direction 
which  will  affect  mills  and  workshops  in  the  future. 


Fio.  v.— The  Buffalo  Forge  Co.'s  Heating  ApparatuF. 

We  do  not  say  that  the  time  will  be  very  soon,  or  that 
a  great  or  sudden  change  will  take  place.  This  is  not  to 
be  expected,  but  it  is  already  significant  that  in  works 
recently  built  a  positive  system  of  ventilation  by  means 
of  fans  and  provision  for  driving  warmed  air  within  the 
rooms    has   been    provided.      Our  principal  reason  for 


Fig.  8. — Sturtevant  System  showing  arrangement  of  piping  for  a  large  factory. 

arriving  at  this  conclusion  does  not  lie  in  the  assumption 
that  heating  generally  under  the  systems  already  described 
is  inefficient,  or  that  there  is  any  serious  ground  for  com- 
plaint from  a  humanitarian  point  of  view,  but  it  lies  in  the 
fact  that  hygiene,  public  opinion,  and  the  law  of  the  land 
all  point  in  the  direction  indicated. 


In  August,  1902,  a  blue  book  was  placed  upon  the  table 
in  the  House  of  Commons  bearing  the  report  of  the 
Departinental  Committee  who  were  nominated  in  July,  1900, 
and  were  instructed  to  report,  first,  "  Upon  the  means  of 
ventilation  in  factories  and  workshops,  with  special 
reference  to  the  use  of  fans." 


Fig.  9.— Sturtev.mt  System  showing  hot  air  ducts. 


In  their  report  they  are  satisfied  that  the  use  of  fans 
is  the  only  efhcient  means  by  which  proper  ventilation  may 
be  maintained,  and  they  recommend,  further,  that  a  limit 
be  set  upon  tlie  percentage  of  carbonic  acid  gas  permissible 
in  factories  and  workshops  where  w'ork  is  being  carried  on. 

The  committee  affirm  tliat  the  pui'ity  of  the  air  is  only 
guaranteed,  l)y  the  setting  up  of  a  carbonic  acid  gas  standard, 
which  is  that  under  ordinary  circumstances  12  volumes  of 


Fia.  10. — The  Sturtevant  Steel  Pipe  Heater. 

CO2  per  10,000  volumes  of  air  should  not  be  exceeded 
in  factories  and  workshops  unless  gas  is  buiming  or  during 
times  of  fog.  Of  samples  of  air  taken  in  various  mills  and 
worksliops,  65  per  cent  fell  within  the  above  working  limit. 
The  committee  further  go  on  to  say :  We  are  of  opinion 
that  heating  arrangements  capable  of  maintaining,  in  case 
of  necessity,  a  temperature  at  least  25  deg.  Fah.  above  that 
of  the  outside  air,  in  the  absence  of  light  and  emploj^es, 
but  along  with  adequate  ventilation,  should  be  provided  in 
all    factories  and    workshops    where   the    occupation  is 
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sedentary  or  iiivulves  little  inuseular  exertion,  and  should 
lie  rejiulurly  used  in  colder  weatlier.  In  such  occupations 
the  temperature  should  not  be  less  than  about  60  deg.  Fah., 
particularly  where  the  work  involves  delicate  manipulation 
with  the  hands." 

There  is  here,  we  think,  evidence  of  the  direction 
indicated  towards  whioii  future  systems  of  lieating  will  tend. 
For,  if  constant  renewal  of  the  air  is  necessary,  it  is  very 
evident  that  it  will  liave  the  eft'ect  of  cooling  the  air  within 
the  workrooms,  and  additional  heating  provision  will  conse- 
quently have  to  be  made. 

There  are  two  main  systems  of  meciianical  heating  and 
ventilation,  namely,  the  exhaust  and  the  plenum. 

In  the  former,  fans  are  used  to  force  air  from  the  rooms 
to  the  outer  air,  wliich  tends  to  leave  a  partial  vacuum 
within.  Provision  is  made  for  tlie  ingress  of  fi'esh  air 
from  outside,  and,  passing  through  heated  coils,  is  thus 
expected  to  maintain  a  comfortable  tenqierature. 


O'f  the  air  back  again  from  the  building,  and  so  save  fuel. 
A  similar  system  is  employed  by  Messrs.  J.  Langfield 
and  Company  Limited,  Manchester,  wiiicii  they  term 
"  The  moist-air  heating  apparatus.  It  differs,  however,  in 
one  imjiortiint  particular  to  those  just  described — i.e.,  the 
air  is  v.armed  by  passing  through  a  series  of  wrought-iron 
tubes,  partly  sliowii  in  fig.  11,  which  are  contained 
within  a  box  of  tlie  same  metal  and  surrounded  by  brick- 
work. In  the  centre  of  the  apparatus  we  have  the  furnace, 
tiie  front  of  whicli  is  constructed  of  cast  iron.  A  "  steamer  " 
for  humidifying  purposes,  and  which  is  under  control,  also 
forms  part  of  the  apparatus.  It  is  genei'ally  placed  out- 
side the  building  to  be  warmed,  and  communication  is  made 
by  means  of  ducts,  as  illustrated. 

We  would  also  draw  attention  to  the  ajijiaratus  manu- 
factured by  Messrs.  E.  Green  and  Son  Limited,  Wakefield. 

This  apparatus,  for  heating  and  ventilating  purposes,  is 
fixed  in  the  flue  between  the  boilers  and  chimney,  as  in 


I 
I 


•"ANOFfEu,  a  Co, 


FiQ.   U.— THE  L.^NGFIBLD  SYSTEM  OV   HEATING   liY  WARM  AIR. 


In  the  latter,  or  plenum  "  system,  fresh  heated  air  is 
driven  within  the  rooms,  where  there  is  a  pressure  slightly 
above  that  of  the  atmosphere.  The  leakage  is  thus  out- 
wards, and  the  method  efi'ectually  prevents  iiolluted  air 
entering.  The  latter  also  perhaps  l)etter  lends  itself  to 
huiiiidifyiiiL;'  the  air  than  the  former.  Both  the  Sturtevant 
Engineering  Company  Limited  and  the  Bufi'alo  Forge  Com- 
pany comprehend  only  that  method  by  which  ventilation 
is  secured  under  plenum  conditions,  and  comprises  in  its 
entirety  figs.  G  and  7,  showing  the  fan  and  warming 
a])paratus  made  by  the  two  firms.  In  figs.  8  and  9  are 
<:iven  illustrations  of  the  arrangement  of  the  ducts  in  large 
buildings,  a  steam  heatei-,  a  fan  driven  by  a  motor,  and 
a  .system  O'f  ducts  and  flues  througii  which  tlie  air  is  forced 
to  the  various  apartments  of  the  building ;  whilst  fig. 
10  is  a  detail  f>f  tlie  Stiu'tevant  steel  pipe  heater.  To  secure 
economy  in  lieating  where  improved  ventilation  does  not 
so  muili  ontei-  into  the  question  the  a])i)aratus  may,  by 
means  of  danqievs,  be  airano-ed  (o  take  tlie  whole  or  part 


tiic  case  of  tiieir  boiler  economiser.  Cold  air  is  forced 
;  through  the  top  branch  pipe  by  means  of  a  fan,  and  passes 
down  the  first  group  of  tul)es  and  up  the  second  lialf,  and  so 
on  throughout,  delivering  into  the  rooms  at  the  desired 
temperature. 

The  tubes  are  kept  free  from  soot  by  their  ordinary 
arrangement  of  external  scrapers.  The  heater  can  either 
be  installed  sepai'ately  or  arranged  to  work  in  combination 
with  a  set  of  tubes  for  heating  the  lioiler  feed  water,  in 
wliich  case  the  latter  set  of  tubes  receive  the  first  impact 
;   of  the  flue  gases. 

'  In  conclusion,  we  would  ])oint  out  that  excellent  though 
j  many  of  the  systems  are  whicli  we  have  attempted  to 
I  describe,  the  local  conditions,  heat  requirements,  attendance, 
j  convenience  of  fixing,  etc.,  should  necessarily  claim  primary 

attention,  so  as  to  enable  a  wise  choice  to  be  made  before 

embarking  u]ion  so  inqmrtant  a  work. 

We  have  to  tliank  the  several  firms  who  kindly  lent 

their  blocks  for  illustrating  their  systems  of  heating. 
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THE  ERECTION  OF  IRON  BRIDGES.* 


Almost  every  type  of  bridge  can,  if  needful,  be  erected  by 
means  of  temporary  girders,  protnision,  or  some  other 
means  of  building  out,  witliout  fixed  staging  from  the 
ground  below  ;  but  in  each  case  it  should  be  considered 
whether  such  staging  would  not  be  really  more  economical 
in  the  end.  The  cost  of  labour  and  of  materials  and  the 
possibility  of  securing  trained  labour  of  sufficient  amount 
and  quality  are  important  factors,  especially  in  foreign 
countries  and  in  the  Colonies. 

Bi'idges  and  the  methods  of  their  erection  may  be  classi- 
fied as  follow  :  — 

Ia.  Girders,  on  staging. 

Ib.  Girders,  by  floating  out. 

Ic.  Girders,  by  pushing  over  sideways. 

Id.  Girders,  by  lifting  bodily. 

Ie.  Girders,  by  protrusion  of  temporary  stage. 
IIa.  Continuous  girders,  by  rolling  out. 
IIb.  Continuous  girders,  by  various  means  of  erection. 

III.  Cantilever,  by  buildmg  out. 

IV.  Metal  arches,  by  building  out. 
V.  Special  methods. 

Method  Ia.  is  the  earlie.st  system  of  bridge  erection.  Its 
great  advantage  is  in  the  facility  with  which  the  work  of 
construction  is  aftenvards  done.  Safety,  convenience,  and 
certainty  are  also  important  points  to  be  considered.  The 
disadvantages  are  the  gi'eat  cost,  and  sometimes  the  danger 
arising  from  floods  or  ice. 

Method  Ib.  has  many  advantages,  but  some  risk  must  be 
taken  during  the  execution  of  the  work.  A  large  quantity 
of  plant,  such  as  tugs,  winches,  barges,  or  pontoons,  is 
required.  Many  bridges  have  been  partly  protruded  and 
partly  floated  out,  and  advantage  may  be  taken  of  the 
tides  for  the  raising  and  lowering  of  the  pontoons.  When 
the  plant  can  be  used  again  for  other  purposes,  this  system 
may  perhaps  be  the  cheapest  method  of  erecting  large 
girders. 

Method  Ic.  is  much  used  for  the  renewal  of  existing 
bridges  where  traffic  has  to  be  maintained.  A  staging  is 
generally  prepared  on  both  sides  of  the  bridge  to  be  re-con- 
stinjcted ;  on  the  one  side  to  receive  and  prepare  the  new 
structure  before  it  is  pushed  over  into  its  position,  and 
on  the  other  side  for  receiving  the  old  structure  after  its 
removal  from  the  bridge,  and  for  taking  it  to  pieces. 

Apparently  the  simplest,  but  in  some  eases  really  the 
most  complicated,  system  of  constraction  is  Method  Id. 
Great  care  has  to  be  taken  in  the  handling  and  lifting  of 
large  girders  in  o^ne  piece,  as  there  is  great  danger  of  strain- 
ing and  so  injuring  the  metal.  The  advantages  are  that 
the  riveting  will  probably  be  much  better  done  at  the 
contractor's  yard  than  in  the  field. 

Method  Ie.  is  not  often  employed,  and  is  used  only 
where  there  is  unusual  danger  from  floods,  etc.  Generally, 
where  the  method  of  protinsion  is  adopted,  the  girder  is 
designed  as  continuous,  and  is  protruded  without  any  other 
scaffolding.  To  avoid  ambiguity  in  stresses  the  girders  so 
protruded  may  be  cut  after  erection  at  the  points  of  contra- 
flexure,  and  so  formed  into  a  cantilever  structure. 

Method  IIa.  is  probably  the  most  advantageous  method 
for  the  erection  of  the  continuous  girder,  the  chief  advan- 
tages being  that  the  use  of  staging  is  entirely  obviated, 
and  that  the  construction  of  the  girders  may  be  can-ied  on 
without  danger  and  in  a  sheltered  position.  The  girders 
have  to  be  made  stronger  in  order  that  they  may  be  pro- 
truded— that  is,  they  have  to  be  strong  enough  to  carry 
their  own  weight  at  all  positions  whilst  the  protrusion  is 
being  accomplished. 

Method  IIb. — ^Sometimes  continuous  girders  are  erected 
on  staging,  in  other  cases  they  are  floated  out,  and  the 
principle  of  continuity  is  perhaps  effectively  given  by 
induced  initial  stresses ;   or  a  continuous  girder  may  be 

*  Abstract  of  a  paper  read  by  Mi-.  R.  S.  Scholefield  before  the  Institution 
of  Civil  Engineers,  March  8th,  1904. 


built  out  from  tlie  abutments,  the  members  being  arranged 
to  meet  in  the  middle  of  the  opening.  In  other  cases  the 
girders  may  be  lifted  bodily,  and  perhaps  even  lifted  as  the 
piers  and  supports  are  being  built.  In  one  case  continuous 
girders  have  been  moved  sideways,  and  great  care  had  to 
bo  taken,  that  the  iron  work  was  not  strained  injuriously 
in  the  operation. 

Method  III.  has  been  adopted  for  tlie  constniction  of 
some  of  the  largest  bridges  in  the  world.  The  chief  advan- 
tages are  that  scaffolding  or  staging  is  dispensed  with. 
The  greatest  care  must  be  taken  with  the  setting  out  of 
tlie  work,  so  that  when  the  work  from  both  sides  meets  in 
tlie  centre  of  the  opening  there  shall  be  no  error  at  the 
jiinction.  The  temporary  ties  necessaiy  to  hold  up  the 
work  during  the  progress  are  relatively  of  veiy  small  cost. 

Method  IV.  is  similar  to  the  building  out  of  a  cantilever. 
Special  means  were  discussed  for  effecting  the  accurate 
junction  in  the  centre  of  the  span. 

Under  the  last  heading  (V.)  reference  was  made  to  some 
processes  which  cannot  be  placed  under  either  of  the  pre- 
ceding classes.  They  include  the  construction  of  metal 
arches  by  the  protrusion  of  a  temporaiy  stage,  and  of 
suspension  bridges  from  suspended  platforms. 


THE  HOTTMAN  WATER-TUBE  LOCOMOTIVE 
BOILER. 

The  accompanying  illustration  sliows  a  novel  design  for  a 
water-tube  locomotive  boiler,  patented  by  J.  F.  Hottman, 
Dubuque,  Iowa.  The  sides  and  crown  of  the  fire  box  and 
tlie  sides  of  the  barrel  consist  of  curved  plates  with  their 
concave  surfaces  towards  the  water  side.  The  baiTel  has 
liorizontal  top  and  bottoin  tube  sheets.  Tlie  fire  box  has 
an  open  bottom,  with  the  lower  set  of  side  plates  l)ent  to 
form  a  butt  joint  with  tlie  outer  sliell.  Between  the  flanged 
edges  of  the  fire-linx  plates  are  riveted  re-inforciiig  bars, 
which  are  connected  to  the  shell  at  intervals  by  link  stays. 
It  is  claimed  that  the  curving  of  the  sheets  dispenses  with 


stay  bolts,  as  the  tensile  strength  of  the  sheets  will  resist 
tlie  boiler  pressure.  The  water  space  about  the  fire  box 
is  also  increased.  Furthermore,  no  seam.s  or  rivets  are 
exposed  to  the  fire.  The  tube  sheets  in  the  barrel  of  the 
lioiler  are  connected  by  a  series  of  staggered  vertical  water 
tubes.  The  steam  globules  formed  in  the  tubes  pass  freely 
ujiward,  which  it  is  claimed  gives  a  quick  and  free  steaming 
boiler.  The  tubes  are  easily  inspected,  and  being  relatively 
sliort  are  not  so  apt  to  leak  as  the  long  tubes  in  the  ordinary 
type  of  locomotive  boiler.  The  interiors  of  the  tubes  can 
also  be  cleaned  without  removing  them. — Railroad  Gazette. 
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MESSRS.  CORDINGLtY'S  AU  TOMOBILE  SHOW 
AT   THE   AGRICULTURAL  HALL. 

The  exhibition  just  concluded  at  the  Agricultural  Hal!, 
Islington,  adds  another  success  to  the  shows  organised  by 
Messrs.  Cordingley  and  Co.  Although  not  held  under  such 
favourable  conditions  as  those  existing  at  the  Crystal 
Palace,  the  exhibition,  from  the  point  of  view  of  the  person 
interested  in  the  engineering  of  motor  vehicles,  was  quite 
as  interesting  and  instructive,  many  novelties  and  new 
cars,  including  the  new  Button  petrol  car  and  the  1901 
Brooke  petrol  car,  both  being  shown  for  the  first  time. 

It  is  now  our  purpose  to  mention  some  of  the  most 
interesting  exhibits  that  attract  ov.r  attention  in  the 
heavy  vehicle  section.  Messrs.  The  "  Oi'io  i  "  Motor  Lurries 
and  Omnibuses,  of  66,  Finsbuiy  Pavement,  London, 
E.C.,  althougli  not  in  tlie  catalogue,  seciu'ed  a  stand  at  the 
lasft.  minute,  and  ran  direi-t  to  tlie  show  from  St.  Pancras 
Station,  up  Pentonville  Hill,  one  of  their  motor  lurries, 


l!.,)nTt-;on  Boiler. 

witli  a  load  of  ?>  tons.  During  the  past  fortnight  this  car 
liad  been  carrying  coals  in  most  of  the  hilly  districts 
round  Loiidon,  the  total  load  can-ied  in  ten  days  being 
104  tons  in  2  ton  loads,  without  refusing  the  steepest  hill 
or  requiring  tlie  slightest  alteration  or  repairs.  The 
"Orion"  petrol  lurries  and  omnibuses  have  lieen  used 
with  excellent  results  in  Germany  and  Switzerland  for 
some  time. 

Messrs.  J.  Roliertson  and  Son,  of  Fleetwood,  exhibited 
one  of  the  Standard  .5  ton  steam  motor  lurries,  tlie  liody  of 
which  can  be  adapted  to  suit  all  kinds  of  goods.  Two 
speeds  are  fitted,  the  speed  on  ordinary  roads  averaging 
■about  five  miles  per  hour.  Gradients  of  1  in  9  can,  be 
ascended.  The  engine  is  compound,  indicating  25  horse 
pov.'er,  is  self-lubricating,  and  its  power  can  be  augmented 
whilst  limning  by  expansion  gear.  The  boiler  is  the 
patent  of  the  makers,  an.d  as  will  be  seen  from  the  illustra- 
tion we  give,  it  is  of  extra-\arge  heating  surface.  The 
tubes  are  of  seamless  steel,  and  are  alw.ays  under  water. 
The  working  pressure  is  2001b.  per  square  inch,  and  all 
llie  boilers  are  tested  by  hydraulic  ]iressure  to  4001b.  per 


square  inch.  An  insurance  policy  is  issued  with  each 
boiler.  The  platform  is  13  ft.  5  in.  by  6  ft.  4  in.,  giving 
78^  square  feet  of  useful  area.  Tlie  water  tank  has  a 
capacity  of  190  gallons,  and  is  fitted  with  a  patent  water 
lifter;  while  there  is  a  fuel  capacity  for  a  run  of  30  miles. 
The  working  cost  is  stated  to  be  approximately  2^d.  per 
ton  mile,  including  interest,  depreciation,  fuel,  wages,  oil, 
adjustment,  repairs,  etc. 

Messrs.  Robertson  and  Son  also  had  on  view  a  fine 
example  of  forging  and  turning,  consisting  of  a  crank  shaft 
with  four  eccentric  sheaves  and  a  square  extension  for 
sliding  gear,  all  in  one  piece,  and  accurately  and  completely 
finished  on  all  faces. 

The  demand  for  a  reliable  speed  indicator,  which  has 
greatly  increased  since  the  new  Act  came  into  force,  has 
led  to  the  introduction  of  many  types  of  such  appliances. 
One  of  the  best  that  we  have  yet  seen  is  the  Vulcan  indicator, 
which  was  shown  by  Messrs.  Giepel  and  Lange,  72a,  St. 
Thomas  Street,  London,  S.E.  The  indicator  consists  of  a 
dead-beat  hot  wire  voltmeter,  supplied  with  current  from 
a  small  magneto  dynamo,  which  is  driven  by  a  rubber 
band  off  an  aluminium  pulley  fixed  to  the  spokes  of  the 
front  wheel.  The  voltage  of  the  dynamo,  and  therefore 
the  reading  of  the  indicator,  are  directly  proportional  to 
the  speed,  while  the  dial  is  calibrated  to  show  the  speed  in 
miles  per  hour.  A  flexible  card  connects  the  dynamo  to 
tlie  indicator.  In  connection  with  the  Vulcan  indicator 
Messrs.  Giejiel  and  Lange  also  manufacture  an  instrument 
for  recording  automatically  the  distance  travelled,  called - 
the  Vulcan  odometer. 

Messrs.  Cloud  and  Nichols,  Strand-on-thc-Green,  Chis- 
wick,  exhibited  a  number  of  the  well-known  Buffalo  marine 
motors.  These  motors  contain  solid  one-piece  steel-forged 
crank  shafts  and  mechanically-operated  inlet  valves, 
assuring  a  regular  supply,  which,  in  turn,  give  a  stead}' 
measured  impulse,  guaranteed  regular  speed  and  absolute 
reliability.  All  motors  are  equipped  with  metal  enclosed 
bases,  with  sufficiently  large  detachable  doors,  so  that 
access  to  all  parts  is  easy.  Solid  steel-forged  valves  are 
used,  accurately  ground  to  a  good  seat.  There  are  five 
heavy  bearings  in  base  of  motor,  assuring  firm  journals 
for  cranlc  shaft.  These  bearing  caps  are  held  in  their 
proper  place  by  double  lock  nuts  and  split  keys,  conse- 
quently there  will  be  no  trouble  of  lost  nuts  and  loose 
bearings.  The  motors  are  completely  water  jacketed, 
including  head  and  valves.  There  is  no  packing  on  the 
motor,  excepting  on  the  water-jacket  plate.  The  igniters 
on  top  of  motors  have  a  double-seated  gi-ound  joint  com- 
pression tight.  The  cams,  which  are  steel  forged,  operating 
inlet  and  outlet  valves,  are  all  on  one  shaft,  and  being 
pinned  on  the  shaft  assure  the  opening  of  the  valve  at  the 
right  time.  Just  above  the  valves,  in  the  centre,  are 
valve  plugs.  Should  any  valve  leak  it  can  be  taken  out 
injmediately,  re-ground  and  re-placed,  an(J  ready  to  rvu 
in  a  very  short  time.  All  the  four  cylinders  are  fed  with 
a  carburettor  through  one  inlet  casting. 

The  connecting  rods  are  steel  forgings  with  bronze- 
bearing  cajis,  sufficiently  heavy  to  withstand  the  load  to 
which  they  are  subjected.  Particular  attention  is  given 
in  regard  to  giving  pistons  and  piston  rings  a  fit,  which 
after  being  turned  are  split,  turned,  and  gi'ound  to  proper 
size.  This  ensui'es  a  perfect  compression  and  absolute  true 
circle.  These  motors  are  equipped  with  the  make  and 
break  or  jump  snark  to  suit  the  purchaser. 

(To  be  ronfinufd. ) 


Aluminium  is.  now  pinplo.yed  for  three  of  the  larg?st  electric 
transmission  lines  in  North  Americia.  In  the  longest  single 
line — that  from  the  Eleotra  power  house  to  San  Francisco,  a 
distance  of  154  miles — aluminium  is  the  only  conductor  used. 
The  144-inilc  transmission  between  Colgate  and  Oakland  is 
carried  out  with  tlireo  aluminium  and  three  copper  wires,  while 
the  third  transmission  from  Shawinigan  Falls  to  Montreal,  a 
distance  of  85  miles,  uses  all  ahiminium  ronductors. 


April  8,  1904] 


THE    PRACTICAL  ENGINEER. 


419 


DYNAMO   AND    MO^OR  TESTING* 


Generally  speaking  the  commercial  tests  carried  out  ou 
dynamos  and  motois  may  he  divided  according  to  their  purpose 
into  three  classes. 

1.  The  maker's  test  at  the  works  on  completion  of  each 
machine. 

2.  The  purchaser's  test,  usually  made  after  fixing  in  position. 

■i.  More  complete  tests  and  measurements  made  by  manu- 
facturers upon  a  new  line  of  machines  or  carried  out  in  order 
to  investigate  some  special  feature  or  modification  of  design, 
or  to  ascertain  the  suitability  of  a  machine  for  a  particular 
purpose. 


30        40         50  60 
TIME  IN  MINUTES 


Fic;.  1. 


Equipmfnf.  of  Test  House.- — A  number  of  motors  supplied 
with  current  from  starting  boards  provided  with  speed  regulating 
resistances  provide  the  power  required  to  drive  the  dynamos 
to  be  tested.  Further  switch-boards  with  measuring  instru- 
ments and  connections  to  the  load  resistances,  which  must  be 
capable  of  a  variety  of  connections,  enable  the  generators  to  be 
loaded  during  the  test. 

For  supplying  the  various  voltages  that  may  be  required  for 
testing  motors,  motor  generators  taking  current  from  the  supply 
mains  and  capi\ble  of  giving  out  voltages  varying  over  con- 
siderable ranges  by  means  of  shunt  regulation  are  required. 

For  testing  combined  sets  a  supply  of  steam  provided  with 
a  separator  for  ensuring  dryness  are  necessary.  If  complete 
tests  of  steam  consumption  are  to  be  made,  a  condenser  and 
water  measuring  tank  must  be  added. 

Manufacturer's  Tests. — Before  the  machine  is  run,  the 
resistance  of  the  armature  windings  is  carefully  measured  and 
recorded.  Also  the  insulation  between  the  windings  and  the 
frame  is  tested  by  the  application  of  a  voltage  higher  than  that 
of  the  circuit  upon  which  the  machine  is  intended  to  work. 

The  armature  resistance  in  the  case  of  small  machines  in 
which  the  resistance  is  not  very  low  is  most  conveniently 
measured  by  the  drop  of  potential  method.  In  that  case  a 
current  is  sei;t  through  a  low  standard  resistance  and  the 
armature  connected  in  series.  The  drop  of  voltage  in  the 
armature  and  in  the  standard  resistance  are  then  compared 
by  connecting  the  leads  from  a  reflecting  galvanometer  to 
the  terminals  of  each  in  turn.  The  resistances  are  then  pro- 
portional to  the  reading  of  the  galvanometer. 

For  large  armatures  in  which  the  resistance  is  less  than 
Viooo  ohm,  it  becomes  necessary  to  use  a  double  bridge  method 
in  which  the  drop  of  potential  in  the  armature  and  standard 
resistance  are  compared  by  means  of  a  bridge  consisting  of 
four  resistances,  instead  of  producing  a  direct  deflection  of  the 
galvanometer.  Tlie  final  adjustment  of  the  resistances 
is  obtained  when  the  galvanometer  remains  at  zero  on  depressing 
the  galvanometer  key,  so  that  this  is  a  null  method,  and  the 
galvanometer  is  used  under  the  most  sensitive  conditions. 

In  addition  to  the  measurement  of  the  total  armature  resist- 
ance from  brush  to  brush,  it  is  usual  to  measure  the  resistance 
between  every  adjacent  pair  of  commutator  segments  in  order 
to  detect  any  lack  of  symmetry  due  to  faulty  connections  by 
the  armature  winder,  defective   joints,  etc. 

The  measurement  of  the  field  resistance  is  usually  made  at 
the  end  of  a  continued  run  when  the  windings  are  heated  to  the 
normal  running  temperature. 

The  resistance  of  the  shunt  field  winding  of  a  shunt  or  com- 
pound dynamo  or  motor  may  be  measured  with  an  ordina:y 
Wheatstone's  bridge,  but  it  is  usually  more  convenient  to 
calculate  the  resistance  from  simultaneous  readings  of  current 
and  voltage  applied  to  the  winding. 

The  increase  in  resistance  of  the  field  windings  when  heated 
by  the  exciting  current  forms  the  best  basis  for  determining 
their  rise  of  temperature. 

*  Abstr.ict  of  apaperreadbifniu  the  Civil  and  Meclvwiciil  Engineers' Society,  '  ii 
3rd  March,  1904,  by  Profess.n  C.  F.  Smith,  Wli  ^f.,  A.M.T.E.E. 


The  resistance  of  a  copper  conductor  increases  by  '428  per 
cent  of  its  value  for  each  degree  increase  in  its  temperature. 
Consequently  in  order  to  find  the  mean  temperature  of  the 
coils  after  they  have  become  heated,  the  following  formula  may 
be   employed:  — 


t  c  = 


100 
100 


where 


I  ^  =  rise  in  temperature  in  degrees  Centigrade, 
I J  =  rise  iu  temperature  in  degrees  Fahrenheit, 
r  1  =  resistance  when  cold, 
?■ .,  =  resistance  when  hot. 

If  the  current  supplied  to  the  winding  for  this  measurement 
is  its  normal  working  current,  or  if  the  voltage  applied  at  tlie 
terminals  is  the  normal  working  voltage,  a  series  of  values  of 
the  resistance  may  be  obtained  as  the  winding  gradually  becomes 
heated  by  the  current,  aud  its  resistance  increases  in  con- 
sequence. 

Fig.  1  gives  a  curve  obtained  in  this  manner.  The  shunt 
windings  of  a  small  dynamo  were  connected  to  the  100  volt  mains, 
and  readings  of  the  current  flowing  through  the  coils  were 
taken  every  10  minutes.  The  voltage  at  the  terminals  of  the 
windings  was  also  observed,  and  the  resistance  of  the  windings 
calculated.  It  will  be  seen  that  the  resistance  increased  rapidly 
at  first  and  afterwards  more  slowly  as  it  appro.ximated  to  its 
final  value.  After  about  1^  honrs  the  final  resistance  of  14r8 
ohms  was  practically  reached. 

The  upper  curve  on  fig.  2  shows  graphically  the  result  of  a 
determination  of  the  temperature  rise  in  the  shunt  windings  of 
a  small  2-pole  motor  made  in  this  way. 

The  lower  curves  on  the  same  figure  show  simultaneous  read- 
ings taken  with  mercury  thermometers  placed  with  their  bulbs 
in  contact  with  the  windings,  and  well  covered  in  with  cotton 
wool  to  prevent  radiation  of  heat  as  far  as  possible.  The 
thermometer,  whose  readings  are  shown  by  the  lowest  curve, 
was  placed  on  the  outside  of  one  of  the  magnet  limbs.  The 
curve  gives  the  readings  of  thermometer  placed  between  the 
magnet  limbs  against  the  inner  surface  of  one  limb. 

The  final  readings  of  the  thermometer  placed  against  the 
outside  of  the  windings  are  seen  to  be  ,5  deg.  C.  below  the 
average  temperature  of  the  coils,  as  measured  by  the  increase  in 
their  resistance. 

If  the  average  temperature  is  assumed  to  be  the  mean  between 
the  hottest  and  coolest  layers,  the  hottest  layer  would  he 
about  10  deg.  above  the  temperature  indicaed  on  a  thermometer 
applied  to  the  outside  of  the  coil.  The  deptli  of  winding  in  this 
case  was  only  5  in. 


100  150 
TIME  IN  MINUTEC 


The  readings  here  referred  to  were  taken  with  the  armature 
stationary.  In  revolving,  the  armature  fans  the  coils  aud  cools 
the  outer  layers,  so  that  the  temperature  diff 'reiice  would  be 
much  greater  with  the  machine  at  work. 

The  hottest  layer  is  found  not  to  bo  the  layer  next  the  magnet 
limb,  since  the  iron  of  the  magnet  cools  the  layers  next  to  it. 
It  is  usually  about  one-quarter  of  the  depth  of  the  winding 
from  the  inner  layer. 

In  order  to  illustrate  further  the  errors  to  which  observations 
by  means  of  mercury  thermometers  are  liable,  the  curves  on 
fig.  .'5  are  given.  They  indicate  the  readings  simultaneously 
taken  on  two  thermometers  placed  respectively  between  tly^ 
limbs    and  on  the  outer  side  of  one  limb  of  a  small  2-]>olr 
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motor.  The  thermometers  were  placed  closely  against  a  wrap- 
ping of  thin  fibre  with  which  the  windings  were  protected.  The 
magnets  being  rather  close  togetlier,  the  inner  thermometer  was 
in  a  very  well-protected  position  and  received  heat  from  both 
magnet  limbs.  Both  thermometer  bulbs  were  covered  with 
cotton  wool,  and  a  constant  potential  was  applied  to  the  magnet 
windings. 

It  will  be  seen  that  the  final  readings  of  the  thermometers 
differed  by  nearly  21  deg.  C.  A  little  carelessness  in  wrapping 
np  the  thermometer  bulb  during  a  test  may  cause  a  still  greater 
error  than  would  be  incurred  by  taking  either  of  the  curves 
in  fig.  2  as  giving  the  true  temperature  of  the  coils. 

It  should  be  remembered  that  the  actual  temperature  of  the 
inner  layers  of  the  windings  must  be  higher  than  the 
temperature  indicated  by  any  of  the  curves,  since  even  the 
highest  curve  on  fig.  2  only  gives  the  average  temperature 
of  all  the  windings. 

In  order  to  investigate  the  temperature  of  the  inner  layers, 
a  spiral  of  fine  platinum  wire  wound  on  to  a  flat  strip  of  fibre 
or  mica,  and  carefully  covered  with  silk  ribbon,  may  be  used. 
The  flat  strip  can  be  inserted  between  the  windings  and  the 
iron  core,  or  may  be  laid  between  the  layers  of  wire  during  the 
winding.  By  measuring  the  increase  in  resistance  of  the  platinum 
coil  its  rise  in  temperature  can  be  calculated  without  removing 
the  coil.  A  coil  of  this  kind  measuring  about  ^in.  by  3  in., 
having  about  50  turns  of  bare  platinum  wire,  and  a  resistance 
of  10  ohms  wound  on  to  a  thin  strip  of  mica  provided  with 
notches  like  saw  teeth  in  the  edge,  to  keep  the  windings 
separated,  and  well  covered  with  silk  ribbon,  aiiswei's  the  pur- 
pose well. 


'  TIME  IN  MINUTES 

Fio.  3. 

Thermal  junctions  applied  in  a  similar  way  have  also  been 
made  to  give  good  results.  If  a  mercury  thermometer  is  used, 
the  bulb  should  be  wrapped  round  with  tin  foil  to  distribute 
the  heat  uniformly  to  all  parts  of  the  bulb. 

Mr.  E.  Brown  had  made  some  experiments  on  the  internal 
temperature  of  dynamo  field  coils,*  and  found  that  in  the  case 
of  the  2-pole  dynamo  which  he  experimented  upon,  the 
temperature  rise  of  the  external  layers  was  29  deg.  C,  the 
average  rise  through  the  depth  of  the  winding  was  50  deg.  C, 
and  the  maximum  rise  was  about  60  deg.  C.  Thus,  the  maximum 
rise  in  the  interior  of  the  foil  was  more  than  double  the 
increase  which  would  have  been  registered  by  a  thermometer 
applied  at  the  surface  of  the  coil  in  the  usual  way.  There 
was,  in  fact,  quite  as  large  a  difference  of  temperature  between 
the  hottest  part  of  the  winding  and  the  surface  of  the  coil  as 
there  was  between  the  surface  of  the  coil  and  the  air  of 
the  room  where  the  test  was  conducted.  These  results  were 
obtained  with   the   dynamo  running. 

The  permissible  rise  in  temperature  during  the  trial  run  as 
well  as  the  methods  of  determining  the  rise  vary  in  different 
factories,  and  until  the  report  of  the  Engineering  Standards 
Ciimmittee  is  issued  it  is  difficult  to  compare  the  capacities  and 
output  of  machines  by  difi'erent  makers  from  the  nominal 
output.  I    '  I 

The  Verhand  Deutschen  Elektrotechniker  have  issued  the 
following  standard  methods  of  testing  and  permissible  rises  of 
temperature  ;  — 

Bating  iif  Marhinex. — These  ratings  are  distinguished— 

(a)  For  intermittent  working  in  which  the  macbine  has 
alternate  short  periods  of  work  and  rest,  {e.g.,  motors  for 
cranes,  lifts,  tramways,  etc.) 

"*  Proceedings  of  the  Institution  of  Electrical  Engineeva,  vol.  xxx.,  p.  1159. 


(6)  For  short  periods  working  in  which  the  working  period 
is  less  than  that  required  to  raise  the  temperature  of  the 
machine  to  its  final  value  and  the  period  of  rest  is  long 
enough  for  the  machine  to  fall  practically  to  the  atmo- 
spheric temperature. 

{c)  For  continuous  working  in  which  the  working  period 
is  long  enough  for  the  machine  to  reach  its  final 
temperature. 

(a)  The  output  of  a  machine  for  intermittent  working  is  the 
outpnt  which  it  will  give  continuously  for  one  hour  without 
exceeding  the  permissible  temperature  rise,  and  should  be  de- 
nominated  the  output   for  intermittent  working. 

{b)  The  outjiut  for  short  period  working  is  the  output  which 
the  machine  will  give  during  the  contemplated  working  period 
withinit  exccding  the  permissible  temperature  rise.  The  output 
must  then  be  given  together  with  the  allowable  duration. 

(r)  When  rated  for  continuous  working,  the  machine  must 
be  capable  of  giving  out  the  stated  output  for  an  indefinite 
period  without  the  permissible  temperature  rise  being  exceeded. 

Perniissihle  Temperature  Inrrear'e. — The  temperature  rise  is  to 
be  determined — 

(a)  In  the  case  of  machines  for  intermittent  working 
after  a  continuous  run  of  1  hour. 

(6)  In  the  case  of  short  period  working  machines  after 
the  application  of  full  load  for  the  duration  of  a  con- 
templated period. 

{r)  With  the  machine  for  continuous  working  after  the 
application  of  full  load  for  10  hours  or  on  attaining  the 
final  temperature  if  this  is  reached  in  less  than  10  hours. 
The  temperature  of  all  rotating  parts  is  to  be  measured  by 
means  of  a  mercury  thermometer,  precautions  being  taken  to 
make  good  contact  with  the  part  of  which  the  temperature  is 
being  measured,  and  also  to  prevent  loss  of  beat. 

The  temperature  increase  of  all  stationary  windings  is  to  be 
calculated  from  the  increase  in  resistance. 

Under  ordinary  circumstances  and  when  the  temperature 
of  the  air  does  not  exceed  35  deg.  C,  the  following  are  the 
maximum  permissible  increases. 

(a)  Insulated  conductors  with  cotton  insulation    50  deg  C. 

Insulated  conductors  with  paper  insulation   60  deg.  C. 

Insulated  conductors  with  insulation  of  mica, 

asbestos,  or  preparations  containing  these          80  deg.  C. 

10  per  cent  higher  values  may  be  taken  for  stationary  conductors. 

[h)  For  commutatoi-s     60  deg.  C. 

(c)  Iron  parts  in  which  conductors  are  embedded  rise 
ot  temperature  as  under  (a)  according  to  nature 
of  insulation. 

In  the  case  of  tramway  motors  the  rise  of  temperature 
as  measured  in  the  test  house  may  be  20  deg.  C.  higher  than 
the  values  given  above  cm  account  of  the  cooling  effect  of  the  air 
when  the  machines  are  run  under  working  conditions. 


THE    METAL  MARKETS. 

March. 

rig  Iron. — Owing  to  the  fact  that  producers  are  now  fairly 
well  sold  forward  and  hold  very  small  stocks  there  is  some 
likelihood  of  difficulty  in  meeting  the  spring  demand,  and 
values  will  probably  advance  in  the  near  future.  Prices  have 
gone  up  already  for  most  classes  of  pig  iron.  At  Middles- 
brough, at  the  close  of  the  month,  Cleveland  No.  3  g.m.b.  was 
fetching  44s.  for  prompt  delivery,  and  makers  were  refusing 
to  accept  this  figure  for  forward.  Cleveland  warrants  on  the 
29th  reached  44s.,  cash  buyers,  which  is  the  highest  price 
touched  since  September  last.  During  the  early  part,  of  the 
month  No.  3  was  changing  hands  at  about  42s.  7id.  Foundry 
iion  is  in  good  request.  No.  4  being  quoted  43s.  6d.  The  ship- 
ments of  Cleveland  pig  iron  during  February  totalled  80,000 
tons,  about  7.000  tons  less  than  in  February,  1903.  At  Barrow- 
in-Furness  the  hematite  pig-iron  trade  is  quiet,  especially  out- 
side the  firms  which  use  a  large  proportion  of  their 
own  make  of  iron  at  their  own  steel  works.  There 
is  at  present  only  one  instance  in  the  whole  district 
of  a  firm  producing  pig  iron  only  where  more  than  one 
furnace  is  in  blast.  At  Barrow  only  five  out  of  ten  furnaces 
are  in  blast,  and  in  the  district  only  22  furnaces  are  making 
iron,  as  compared  with  34  at  the  end  of  March,  1903.  Prices, 
however,  are  steady  at  54s.  per  ton  for  mixed  Bessemer  numbers 
net  f.o.b.,  while  warrant  holders  are  asking  54s.  net  cash.  On 
the  London  Metal  Exchange  the  daily  settlement  prices  of  all 
three  classes  of  pig  iron  advanced  during  the  latter  part  of  the 
month,  Scotch,  which  up  till  and  including  the  10th  was 
officially  quoted  at  51s.  per  ton,  reaching  52s.  6d.  on  the  30th; 
while  Cleveland,  quoted  42s.  4^d.  on  the  8th  and  previously, 
had  been  advanced  to  44s.  lo'id.  by  the  3()th.  Hematite 
advanced  Is.  9d.  per  ton  from  53s.  early  an  the   month  to 
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ois.  9d.  at  the  close.  The  public  stores  stocks  oi'  pig  irou  on 
tho  30tli  showed  in  tlie  aggreg-ate  a  decre^ise  of  7,598  tons  com- 
pared with  the  quantity  held  on  the  1st  of  the  month.  The 
c|uantities  in  the  individual  stores  on  the  1st  and  on  the  30th 
of  March  were  as  under :  — 

Public  Stores  Stocks  0¥  Tig  Iron. 


CoDnal's  at  Glasgow   

Connal's  at  Middlesbrough  

Connal's  at  Middlesbrough,  hematite 
Hematite,  West  Coast   

Totals   


March  1st. 


March  30th. 


Tons. 

Tons. 

8,653 

8,093 

102,468 

96,875 

300 

300 

21,377 

19,1)52 

132,818 

125,220 

Aggregate  decrease,  7,598  tons. 

Messrs.  AVilliani  Jacks  and  Co.,  in  their  report  issued  on 
March  24.th,  stated  that  this  year's  shipments  of  pig  iron  from 
Scotland,  Cumberland,  and  Cleveland,  compared  with  those  for 
the  corresponding  period  of  1903,  shov/ed  decreases  of  17,397 
tons,  17,462  tons,  and  35, .338  tons  respectively.  The  munber 
of  furnaces  in  blast  towards  the  end  ot  March  were  85  in  Scot- 
land, 75  in  Cleveland,  and  22  in  Cumberland,  against  85,  83, 
and  34  respectively  a  year  before. 

Maiiiifartii r)'.l  Iron  and  Steel. — Very  little  change  was  notice- 
able in  the  hnished  irou  and  steel  trade.  The  output  of  ship- 
building materia)  continued  brisk,  with  further  inquiries  in 
the  market.  Rail  makers  are  not  so  well  employed  as  of  late, 
and  prices  are  less  firm;  heavy  sections  of  steel  rails  are, 
h(  wever,  still  quoted  =£4  10s.  net  at  works.  Steel  ship  plates 
at  Middlesbrough  are  still  quoted  at  ^65  123.  6d.  per  ton,  while 
angles  are  now  J;5  5s.  Iron  plates  are  fetching  7s.  6d.,  and 
irou  angles  .£6  2s.  6d. — all  less  the  customary  2^  per  cent 
discount.  Common  iron  bars  at  Middlesbrough  are  at 
.£6  2s.  6d.  The  recent  advance  in  price  by  the  Scotch  iron 
and  steel  manufacturers  has  considerably  strengthened  the  tone 
of  the  markets  elsewhere.  In  South  Shropshire  tlie  mills  and 
forges  are  fairly  well  employed,  and  contracts  continue  to 
arrive  in  time  to  tak(>  the  place  of  those  being  completed,  and 
at  the  same  time  the  pressure  of  foreign  competition  is  less 
severe.  Values  are  steadily  maintained,  best  marked  iron  bars 
being  still  quoted  at  MS  per  ton,  with  common  unmarked  sorts 
at  MQ  to  i't)  OS.  ;  iron  angles  are  15s.  to  X'7.  Bessemer  steel 
billets  are  quoted  ^4  5s.  to  i;4  7s.  6d. ;  Siemens  billets,  ,£4  10s. 
to^4  15s.;  mild  steel  bars,  £(S  to  ^6  5s.;  and  steel  angles, 
Mb  5s.  to  Mo  12s.  6d.  At  Glasgow  a  large  ljusiuess  was  done 
in  steel  for  shipbuilding  purposes,  and  the  price  for  ship  plates 
and  angles  was  advanced  a  further  2s.  6d.  per  ton,  making  the 
former  Mb  15s.  and  the  latter  Mb  Ss.  per  ton,  less  5  per  cent. 
This  brought  the  Scotch  quotations  up  to  the  level  of  those 
ruling  in  the  north-east  of  England. 

Copper. — During  the  early  part  of  the  month  the  market 
ruled  exceptionally  quiet,  and  the  "  look-up  "  of  warrants  by 
interested  parties  almost  paralysed  business  in  the  standard 
market.  Operations  for  the  rise  were  checked  by  the  uncertainty 
in  the  political  and  tinancial  outlook,  and  bear  ventures  were 
considered  unsafe.  The  apparent  artiticiality  of  tlie  standard 
market  naturally  made  corrsumors  extremely  cautious  in  buying. 
Most  of  the  ordinary  circulating  warrants  were  bought  up,  and 
standard  was  kept  at  a  point  at  which,  owing  to  the  insufficient 
allowances,  it  does  not  pay  to  deliver  electro  or  other  refined. 
Later  in  the  month  a  better  tone  prevailed,  and  the  volume  of 
business  increased.  Large  quantities  of  refined  were  purchased 
on  German  account,  while  the  improvement  in  home  electrical 
and  other  industries  strengthened  the  market.  The  enormous 
([uantities  of  American  copper  shipped  to  Europe  this  year 
have  been  practically  absorbed  by  consumers,  and  requirements, 
especially  in  Germany  and  England,  are  considerable.  The 
underlying  strength  of  the  market,  which  has  been  practically 
ignored  by  the  majority  of  consumers,  is  beginning  to 
assert  itself,  and  there  is  every  sign  that  an  advance 
has  begun  in  earnest.  On  the  London  Metal  Exchange 
the  daily  settlement  price  for  standard  copper  advanced  from 
£50  12s.  6d.  on  the  1st  to  ^58  on  the  23rd  and  25tli,  but  sub- 
sequently declined  to  .£57  17s.  6d.  on  the  30th.  Best  selected 
copper  at  the  end  of  the  month  was  quoted  ^61  10s.  to  ,£62, 
iMid  strong  sheets  were  at  ^72  per  ton.  The  visible  supply  of 
copper  on  March  1st  amounted  to  13,299  tons,  as  against  14,233 
tons  at  the  beginning  of  the  previous  month.  The  stocks  in 
England  and  France  on  March  1st  stood  at  7,174  tons.  On 
March  15th  the  visible  supply  had  shrunk  to  12,691  tons,  while 
tne  stocks  in  England  and  France  were  217  tons  higher  than 
at  the  beginning  of  the  month. 


Tin. — The  only  noteworthy  feature  of  the  market  during 
March  was  the  increased  buying  on  American  account,  which 
h.elped  to  maintain  prices  in  face  of  important  li(| nidations. 
Dealers  in  the  London  market  certainly  did  make  determined 
eflorts  to  depress  values  by  free  oftere  of  forward  metal,  but 
the  absorbing  power  of  the  market  proved  quite  remarkable. 
The  daily  settlement  prices  for  Straits  tin  on  the  dates  men- 
tioned were: — ■ 

£      fi.  d. 

March  1    123    7  6 

11    125  10  0 

14    127    0  0 

18    128    5  0 

22    130    0  0 

28    127    0  0 

30    128  10  0 

English  ingots  were  uj)  to  £131  lUs.  to  i;l33  on  the  22nd,  but 
declined  to  about  £1130  at  the  close  of  the  month. 

Lead  ruled  strong,  with  a  good  business  doing  at  hardening 
prices.  Spanish,  which  was  selling  at  about  Mil  18s.  9d.  per 
ton  at  the  beginning  of  the  month,  advanced  to  about 
£12  6s.  3d.  at  the  close,  wliile  English  lead  correspondingly 
advanced  from  alH)ut  £12  5s.  early  in  the  month  to  al)out 
£12  10s.  at  the  close.  The  imports  of  lead  into  the  United 
Kingdom  during  February  amounted  to  18,870  tons,  of  whii-h 
10,920  tons  were  from  Spain,  and  5,110  tons  from  Australia. 
The  imports  for  February  of  last  year  totalled  17,460  tons. 
The  exports  during  February  this  year  reached  5,068  tons,  of 
which  3,512  tons  were  English  lead,  and  the  remaining  1,556 
tons  foreign.  Tlie  total  f|uantity  e.\])()rted  during  February, 
Ui03.  was  but  2,520  Ions,  and  of  this  2,150  tons  were  English, 
or  tlie  English  lead  exported  during  February,  China  took 
1,068  tons,  490  tons  went  to  Japan,  and  821  tons  to  the  East 
Indies.  Of  foreign  lead,  Germany  took  1,226  tons.  The 
average  price  of  Spanish  lead  for  February  is  ,£11  lis.  lOd.,  as 
against  .£]1  14s.  2d.  for  February  of  last  year. 

S'/iel/er. — ^A  large  volume  of  business  was  done  with  consumers, 
Init  pr(jduccrs  were  more  disposed  to  meet  the  demand,  so  that 
prices,  thcnigli  firm,  were  not  advanced.  G.O.B.'s  are  quoted 
about  ,£22,  with  special  sorts  5s.  dearer. 

Antimniiij  continued  in  steady  demand  throughout  the  month, 
and  remained  unchanged  at  ,£29  to  .£30. 


INVENTIONS  OF  THE  WEEK. 

By  Maek.s  and  Clerk,  The  Practical  Engineer  Patent  Agency, 
18,  Southampton  Buildings,  Chancery  Lane,  London,  W.C; 
3(/,  Cress  Street,  Manchester;  and  13,  Temple  Street, 
Liimingham. 

The  first  date  given  after  the  number  of  each  specification  is  the  date 
of  application.  The  second  date  is  that  of  the  advertisement  of 
acceptance  of  the  complete  specifications. 

The  following  accepted  specifications  were  advertised  on  the  date 
mentioned,  and  within  two  months  of  such  date  any  person  properly 
interested  can  oppose  the  sealing  and  grant  of  the  patent  by  giving 
formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  specification  herein  referred  to,  or  of  any  other  published 
patent  specification,  will  be  forwarded  post  free  for  one  shilling  upon 
application  being  sent  to  Messrs.  Marks  and  Clerk  at  either  of  the 
above  addresses. 

Manufacture  of  Metal  Tubes.  Beck  and  Townsend. 
No.  26637,  of  3rd  December,  1902.  Ad.  of  ac,  March  9th, 
1904. — This  invention  comprises  an  improved  method  of  and 


Specification  No.  26637,  of  1902. 

means  for  flie  production  of  tubes  direct  from  molten  or  plastic 
metal  by  a  continuous  pumip-like  action,  whereby  the  metal  is 
drawn  in  small  increments  into  a  die  or  mould,  subjected  to  a 
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iiiuiibcr  ol'  c'oiiiprtissive  workings  whilst  being'  gi-adiially  and 
iiiterinitttutly  forced  through,  and  tiually  i>.\triidc'd  from  tlie 
die  or  mould. 

Valves,  Kedkouk.  No.  8527,  of  15th  April,  1903.  Ad.  o£  ac, 
iith  March,  19()4. — This  iuveutiou  relates  io  a  steam  or  like 
valve,  comprising'  a  casing  having  a  ehaniljer  cylindrical  in 
crosa  section  aud  of  gi'eater  diameter  than  the  parts  with  -which 


SiiL'cificatiou  No.  S6'J7,  uf  10u;(. 


it  is  provided,  a  segmental  or  like  i)hig  adapted  to  close  one  ot 
the  ports,  or  to  be  removed  entirely  therefroiu  by  a  turn  of 
'jOdeg.,  and  a  loose  plate  or  the  like  mounted  within  the 
segmental  plug. 

Manufacture  of  Pipe  Fittings.  Lloyd  and  Downinu, 
No.  yl43,  of  25th  April,  1903.  Ad.  of  ac,  9th  March,  1904.— 
This  invention  relates  to  the  forming  of  l^ipe  fittings  such  as 
T's  and  the  like  by  first  gathering  together  the  metal  at  the 


Specification  No.  9143,  of  1903. 


place  where  the  branch  is  to  be  made,  and  then  foi'ming  a 
swelling  or  protuberance;  also  by  gathering  together  the  metal 
by  first  dishing  or  corrugating  the  blank,  and  then  operating 
on  its  middle  whilst  its  edges  are  held. 

Internal-combustion   Engines.    E.  F.  Buadlev,  W.  l{. 

PiDGEON,  AND  H.  EDMUNDS.  No.  9886,  of  30th  April,  1903.  Ad.  of  ac, 
9th  March,  1904. — This  invention  relates  to  the  means  of  govern- 
ing internal-combustion  engines,  consisting  of  tlic  combina- 
tion with  a  pipe  leading  from  the  exhaust  pipe,  or  silencer,  to 
the  inlet  of  the  cylinder  and  a  pipe  supplying  the  explosive 
mixture  to  the  said  inlet,  of  a  two-way  cock,  or  of  a  double 
valve,  or  of  valves,  so  arranged  relatively  to  the  said  pipes 
that  when  llie  cock  or  passage  for  the  supply   of  explosive 


mixture  remains  open,  and  when  the  cock,  or  the  valve  or 
valves,  is,  or  are,  moved  in  the  opposite  direction  the  area  of 


Fig.  1.  Fia.  2, 

Specifiuatiou  No,  9S:J6,  uf  1903. 


tlio  passage  for  the  explosive  mixture  is  decreased,  and  the 
aiea  of  the  jjassage  for  the  exhaust  gas  is  increased. 

Internal-combustion  Engines.  Tanuyes  and  J.  Robsun, 
.luN.  No.  14726,  of  2nd  July,  1903.  Ad.  ot  ac,  9th  March, 
1904. — This  invention  relates  to  improvements  in  internal- 
combustion  engines,  consisting  of  (a)  in  so  arranging  the  gas  inlet 


Fio.  1. 

valve  that  it  opens  into  the  air  admission  passage,  the  "current 
of  air  on  its  way  to  the  cylinder  passing  under  the  seat  of  the 
gas  valve;    (fc)    improvements  connected    with    the  ignition 


Fig.  2. 


devices  of  internal-combustion  engines,  consisting  in  making 
in  the  walls  of  the  combustion  chamber  of  the  cylinder  an 
opening  suitable  for  the  reception  of  a  plug  with  an  axial  hole 
or  passage  or  of  a  plug  carrying  the  make  and  break  contact 
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electrodes  or  termiuals  of  aii  electrical  iguitioii  device;  (c) 

iii.proveiiients  relating  to  the  fixiug  of  the  liners  or  cylinders  I 

of  internal-combustion  engines,  consisting  in  making  openings  | 

i'.i  the  hood  of  the  bi'd  at  places  corresponding  with  tlio  positions  ! 


Flu.  3.  Fig.  4. 

.  BiJtcifical ion  Ni .  H'M,  ol  I'M'i. 


of  the  fixing  studs  and  nufcs  by  wliicll  the  cylinder  or  liner  is 
secured  in  place.    Figs.  1  and  2  show  engine  with  air  inlet  on  : 
the  top  and  underside  of  the  combustion  chamber  respectively, 
and  figs.   3  and  4  stow  two  methods  of  fixing  tlie  electric 
ignition  device  to  the  walls  of  the  combustion  chamber. 

Friction  Clutches.    Hekisson.    No.  26872,  of  Sth  December, 
1903.    (Date  claimed   imder  International   Convention,  being 
the  date  of  first  foreign  application,  in  France,  25th  April,  1903.) 
Ad.  of  ac,  9th  March,  1904. — This  invention  relates  to  a  friction  j 
clutch  having  a  cup  actuated  by  the  motor  and  mounted  loosely 


on  the  shaft  to  be  driven;  a  conical  cup-shaijed  member,  con- 
nected with  the  cup,  and  capaible  of  being  engaged  with  a  cone 
loosely  mounted  on  the  shait  to  be  driven,  and  movable  longi- 
tudinally on  the  shaft;  teeth  on  a  boss  connected  with  the 
cone;  a  toothed  sector  in  gear  with  tlie  teeth;  a  piece  keyed 


Fig.  2. 

Specification  No.  26872,  of  1903. 


on  the  shaft  to  be  driven,  and  in  which  the  axis  of  the  sector 
is  pivoted ;  an  eccentric  pin  on  the  axis ;  and  a  link  connecting 
this  pin  to  one  end  of  a  hoop  string,  the  other  end  of  the  spring 
bearing,  through  an  adjusting  screw,  against  the  aforesaid 
piece  keyed  on  the  shaft. 


Expansion  Valves  and  Valve  Gear.   Mokit/.   No.  /tJti, 

o!  12th  January,  1904.  (Date  claimed  undei-  International 
Convention,  being  the  date  of  first  foreign  application,  in  France, 
12th  January,  1904.)  Ad.  of  ac,  9th  March,  1901.— This  inven- 
tion relates  to  an  expansion  valve  consisting  of  a  slide  actuated 


E  

Fig.  2. 

Specification  No.  760,  of  1901. 
by  an  eccentric,  the  slide  having  working  on  it  two  cut-ofiE 
slides,  moved  by  the  action  of  a  double- jointed  cam,  acted  upon 
simultaneously  by  an  eccentric  and  by  a  regulator,  which  deter- 
mine the  amount  of  expansion,  admission  taking  place  through 
a  numbc)'  of  orifices. 

Stay  Bolts.  Tate.  No.  2005,  of  26th  January,  1904.  Ad.  of 
of  ac,  March  9th,  1904. — This  invention  relates  to  the  con- 
struction of  stay  bolts,  and  more  particularly  to  flexible  stay 
bolts  for  staying  the  flat  surfaces  of  locomotive  and  other  steam 


Specification  No.  2005,  of  190J. 


boilers  in  which  screw  stay  bolts  are  employed.    The  object  of 
the  invention  is  to  provide  improvements  which  will  absolutely 
prevent  leakage  and  yet  ensure  flexibility  to  compensate  for  the 
varying  contraction  and  expansion  of  the  metal. 
Plummer  Blocks  or  Bearing  Brackets  for  Shafts 

and   the   Like.    Baufokd.    No.  2094,  of  27th  January,  1904. 


Specification  No.  2094,  of  1904. 
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Ad.   of    ac,    ytli    Marili,  — This  invuntioii  roliitcs  to  a 

plumiiicr  blotk  ur  houriug'  bracket  liaving'  its  base  formed  witli 
a  sphcrieal  protuberaiiec  titling  into  a  eorrespondinn;  recess  in 
the  surface  upon  which  the  blotTc  or  bracket  is  supported  and 
adapted  to  be  secured  iu  position  by  independent  clamps  wliich 
bear  upon  rounded  surfaces  on  the  base. 

Valves.  lUuKER  and  Sidebottom.  -  o.  2333,  of  30th  January, 
1904.  Ad.  of  ac,  3rd  Mareli,  1904. — This  invention  relates  to 
a  rotary  valve  for  steam  and  other  motors,  consistintr  of  a 
suitable  chamber  provided  with  an  inlet  and  outlet  for  the 


Fig.  1.  Fio.  2. 

Si  ecification  No.  2333,  of  lOOi. 


liquid  or  fluid,  a  spindle  located  in  the  chamber  and  passing' 
therethrough  having  mounted  thereon  a  claw  or  boss,  and  a 
lo3se  valve  carried  by  the  claw  or  boss.  A  through-way  valve 
.Tud  a  conical  valve  on  the  same  principle  are  also  shown  and 
described. 


LAUNCHES  AND  TRIAL  TRIPS. 


Trematon. — On  March  2i)th  there  was  launched  from  the 
shipbuilding  yard  of  Messrs.  John  Readhead  and  Sons,  West 
Docks,  South  .Shields,  a  new  steel  screw  steamer  built  to  the 
order  of  the  Haiu  Steamship  Company  Limited,  St  Ives, 
Cornwall.  The  vessel  is  of  the  following  dimensions:  Length, 
301ft.,  by  43ft.  broad,  by  21ft.  Sin.  depth  moulded.  Her 
engines,  also  constructed  by  Messrs.  John  Readhead  and  Sons, 
are  of  the  triple-expansion  type,  having  cylinders  22.  36,  and 
60  in.  diameter,  and  39  in.  stroke,  and  are  supplied  with  steam 
by  two  large  steel  boilers  working  at  a  pressure  of  180  lb.  per 
square  inch.    The  vessel  was  named  Trematon. 

Benlarig. — -Messrs.  Bartram  and  Sons  have  launched  from 
their  shipbuilding  yard  at  South  Dock,  Sunderland,  a  large 
steel  screw  steamer  for  Messrs.  William  Thomson  and  Com- 
pany, of  Leith.  The  vessel's  dimensions  are:  Length,  400ft.; 
breadth,  46  ft.;  and  depth,  28  ft.  6iu.  The  engines  will  be 
supjjlied  by  Messrs.  John  Dickinson  and  Sons  Limited, 
Sunderland,  the  cylinders  being  25in.,  42  in.,  08  in.,  by  48  iu. 
stroke,  and  provided  with  steam  by  -exceptionally  large  boilers 
working  at  180  lb.  pressure.    The  vessel  was  named  Benlarig. 


NAVAL  NOTE. 
H  M.S.  Bellerophon  and  Temeraire.— In  pursuance  of 

their  new  scheme  for  the  training  of  artificers  for  the  navy, 
the  Admiralty  last  January  placed  the  old  battleships  Bellero- 
I)hon  and  Temeraire  in  the  hands  of  Palmers  Sliipbuilding  and 
ron  Company  Limited,  Jarrow,  for  the  purpose  of  transforming 
them  into  a  training  ship  and  workshops.  The  departure  is  a 
new  one  of  an  interesting  nature,  and  has  every  promise  of 
success.  The  amount  of  work  involved  was  very  large  and 
of  special  character,  but  it  has  been  completed  with  great 
rapidity.  The  Bellerophon  left  the  Tyne  on  March  29th,  and 
the  Temeraire  will  follow  about  ten  days  later.  The  Bellero- 
phon has  ibeen  turned  into  a  training  ship  for  boys.  The 
conning  tower  has  been  removed,  also  the  after  funnel  and  the 
boilers  in  the  after  boiler  space.  A  corrugated-iron  house, 
about  200  ft.  long,  50  ft.  wide,  and  21ft.  high,  has  been  erected, 
containing  a  machine  shop  with  a  large  number  of  new  machines, 
lathes,  etc.  In  addition,  there  are  a  drawing  office,  model 
room,  gymnasium,  and  cabins  for  officers  and  masters.  On 
the  main  deck  there  have  been  placed  a  workshop,  reading, 
recreation,  and  mess  rooms;  and  at  the  after  end  a  schoolroom 
for  about  100  boys.  In  the  boiler  room  there  has  been  fitted 
a  blacksmiths'  shop,  containing  sixteen  forges  and  anvils,  a 
motor  hammer,  and  coppersmiths'  fires.  Ini  the  Temeraire  the 
lower  deck  has  a  carpenters'  workshop,  store  rooms,  issue  rooms, 
offices,  etc.;  while  a  large  baggage  jiort  has  been  out  through 
the  side  armour  and  teak  backing.  Shipwrights'  and  joiners' 
shops,  together  with  plumbers'  and  titters'  workshop  and  the 
necessary  machines,  have  been  fitted  on  the  main  deck,  where 


also  arc  placed  an  electrical  shop,  with  lathes  and  other  equii> 
meuts  and  various  store  rooms.  The  forward  bar)x>tte  contains 
the  dynamos  whicli  generate  the  current  both  for  lighting  and 
driving  the  various  motors  in  this  vessel  and  in  the  Bellerophon, 
which  vessels,  together  with  the  Indus,  are  to  be  moored  in 
tandem  fashion  at  the  dockyard,  the  connection  between  the 
three  being  by  means  of  bridges.  The  whole  of  the  work  on 
the  two  vessels  has  been  carried  out  under  the  supervision  of 
Engineer-Captain  Haddy,  R.N.,  and  has  been  completed  in 
the  short  time  of  eight  weeks. 


CORRESPONDENCE. 


Communicationt  intended  for  insertion  should  be  written  on  one  side 
of  the  paper  only  ;  and  if  accompanied  by  sketches,  these  should 
be  neatly  drawn,  and  forwarded  on  a  roll,  to  prevent  creasing. 
We  cannot  undertake  to  return  rejected  communications,  or  to  reply 
to  inquiries  by  letter.  In  all  cases  letters  must  be  accompanied 
with  the  name  and  address  of  the  writer. 

We  do  not  hold  ourselves  responsible  for  Hhe  opinions  of  our  Corres- 
pondents. 


DRAUGHT  IN  LOCOMOTIVES. 

To  the  Editor  of  "  The-  Practical  Engineer." 
Sir, — I  have  observed  that  it  is  the  custom  on  the  Great 
Northern  and,  I  believe,  also  on  other  railways  for  firemen  to 
run  almost  constantly  with  either  the  fire-door  open  or  the 
"trap"  in  the  centre  of  the  door  open  to  its  widest  extent; 
in  fact,  they  usually  keep  the  door  in  a  convenient  position  for 
firing,  and  do  not  alter  it.  If  a  fireman  is  spoken  to  about 
this  fact,  he  says  that  if  the  door  were  shut  during  heavy  work- 
ing the  draught  through  the  grate  would  be  so  intense  as  to 
lift  the  fire  off  the  bars  and  carry  it  through  the  tubes,  result- 
ing in  a  large  quantity  of  unbiirnt  fuel  in  the  smoke-box  ash. 
Now,  it  is  an  undisputed  fact  that  a  large  quantity  of  cold  air 
drawn  in  through  the  fire  door,  as  would  be  the  case  during 
heavy  working,  results  in  great  damage  to  the  tubes,  as  well 
as  being  very  uneconomical  in  fuel  consumption.  This  question 
clashes  with  the  endeavour  of  locomotive  engineers  to  so  arrange 
the  blast  pipe  as  to  get  a  maxijnum  amount  of  draught.  Is  the 
draught  too  great  for  proper  working  in  practice,  or  do  the 
firemen  not  use  the  damper  to  advantage?  I  should  be 
extremely  grateful  for  any  opinions  on  this  subject. — Yours,  etc.. 

Draught. 


QUERIES  AND  REPLIES. 


Communications  should  be  written  on  one  side  of  the  paper  only,  and  in 
all  cases  be  accompanied  with  name  and  address.  Sketches  should 
be  neatly  drawn,  and,  if  large,  sent  on  a  roller,  so  as  to  avoid 
creasing.  This  column  is  intended  for  the  mutual  assistance  of 
engineers  in  their  daily  work.  As  far  as  we  possibly  can,  we 
render  assistance,  but  we  cannot  undertake  to  work  out  elaborate 
arithmetical  calculations,  or  deal  with  matters  not  of  general 
interest.  Further,  we  cannot,  under  the  pretence  of  answering  a 
query,  be  made  the  medium  for  gratuitous  louffing.  We  cannot 
undertake  to  reply  to  queries  by  post. 


1817.  Automatic  Device  for  Regulating  the  Air  Pressure  of 

a  Compressor. — I  have  a  belt-driven  air  compressor  8  in. 
diameter  by  Sin.  stroke,  and  would  be  pleased  if  any  reader 
would  give  me  any  information  as  to  a  belt-shifting  arrangement 
to  work  automaticallj'  when  pressure  reaches  401b.;  that  is,  to 
stop  machine  when  pre.ssure  reaches  that  limit,  and  re-atart  when 
pressure  falls  to  about  35  lb.  Compressoi-  delivers  into  a  receiver, 
and  is  about  30  ft.  distant. — Compressor. 


TO  CORRESPONDENTS. 
J.  W.  H. — You  should  address  your  inquiry  to  E.  Worthington,  Esq., 
secretary  of  the  Institution  of  Mechanical  Engineers,  who  will 
doubtless  be  pleased  to  give  you  full  particulars  as  to  membership 
and  technical  cjualifications. 


MISCELLANEA. 


The  Automobile  Chib  is  organising  a  parade  of  motor 
delivery  vans,  to  be  held  on  Saturday,  AjJril  30th,  at  3  p.m. 
The  idea  of  the  parade  is  on  the  lines  of  the  May  Day  parade 
for  horses,  to  encourage  the  drivers  of  such  vehicles  to  give 
them  careful  attention  with  a  view  to  increasing  their  efficiency 
and  minimising  the  cost  of  upkeep.  Five  gentlemen,  well 
known  in  the  automobile  world,  have  been  elected  as  judges, 
and  a  sum  of  ^50  will  be  given  in  prizes  to  the  drivers  of  the 
best-kept  vehicles.  Already  a  large  number  of  vehicles  are 
premised,  and  it  is  anticipated  that  there  will  be  at  least  a 
hundred  cars  at  the  parade. 
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INDUSTRIAL  AND  TECHNICAL  EDUCATION. 

The  report  of  the  Mosely  Educational  Comuiissioii  cou- 
ceiiiiiig  their  visit  to  the  United  States  of  America  has 
lieeu  issued  in  a  volume  of  some  four  hundred  pages,  deal- 
ing with  the  opinions  and  experiences  of  the  gentlemen 
sent  from  this  countiy  by  Mr.  Mosely  to  investigate  the 
systems  and  metliods  of  general  technical  and  scientific 
education  in  existence  in  America. 

That  this  report  will  be  of  immense  value  in  the  present 
[losition  of  education  generally  in  this  country  cannot  be 
gainsaid  ;  but  it  is  of  importance  to  the  teclinical  trades 
of  this  country  particularly  from  the  fact  that  the  pro- 
fessors and  others  who  specially  deal  with  the  technical  and 
scientific  side  of  education  are  men  quite  competent  to 
give  opinions  upon  such,  and  are  capable  of  judging  the 
value  of  what  is  done  there,  and  can  estimate  its  wortli 
for  meeting  the  present  requirements  of  the  trades  in  this 
country. 

The  oj)inion  is  freely  expressed  by  most  of  the  members 
of  the  Commission  that  the  Americans  have  a  greater 
belief  in  the  education  of  the  masses,  and  are  more  willing 
to  regard  expenditure  upon  it  as  the  most  remunerative 
national  investment  than  we  have  been  at  home.  Some 
of  the  Commissioners  even  go  so  far  as  to  regard  education 
as  the  chief,  if  not  the  sole,  factor  in  American  commercial 
and  industrial  success. 

We  are,  however,  inclined  to  believe  that  there  is  in 
many  minds  an  exaggerated  idea,  concerning  the  relation 
of  education  to  American  industrial  efiiciency,  for  wliilo 
we  quite  readily  agree  Avith  some  of  the  Commissioners  that 
the  remarkable  progress  of  the  last  thirty  years  in  tlie 
American  industrial  trades  has  had  as  a  powerful  and 
potent  contributory  ca.use  the  sympatliy  which  is  evinced 
everywhere  with  thorough  fundamental  and  technical 
education,  we  are  firmly  convinced  that  technical  education 
will  not  save  any  industry  nor  rehabilitate  any  decaying 
trade ;  but,  at  the  same  time,  we  allow  that  it  is  impossible 
for  any  industry  to  be  saved  or  any  trade  to  be  properly 
developed  without  due  recognition  of  thorough  technical 
education. 
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One  very  important  difference  in  American  as  against 
British  teclniical  teachers  arises  from  the  fact  that  the 
teacliers  and  professors  are  not  simply  book  learned  or 
theoretically  trained  men,  but  are,  in  fact,  men  who  are 
practically  acquainted  with  the  arts  and  crafts  tliat  they 
essay  to  t^eaeh.  The  result  of  this  wide  difference  in 
traininp:  is  evidenced  in  the  support  and  recognition  that 
employers  give  to  the  students  and  men  that  are  tlius 
turned  out  from  the  technical  schools.  We  are  told  that 
the  demand  for  such  well-equipped  students  exceeds  the 
supply,  and  that  employers  apply  to  the  colleges  and 
schools  for  men  when  jiositions  are  vacant.  The  members 
of  the  Commission  dealing  with  engineering  note  that  all 
tlie  instructors  in  those  subjects  are  practical  men.  The 
real  driving  power,  however,  of  the  educational  mo-^emcnt 
is  the  goodwill  of  the  jieople  and  the  univcisal  belief  of 
the  people  in  the  value  of  education. 

The  attitude  of  employers  towards  technicnll3'-trained 
students  is  aptly  described  by  Professor  Maclean,  of  Glas- 
gow Technical  College,  who  states  in  hi.s  report  that. :  — 

"  In  Britain,  owing  partly  to  class  and  caste  distinctions, 
which  do  not  hold  to  the  same  extent  across  the  Atlantic, 
the  inq^ression  has  got  abroad  that  education  only 
spoils  the  conmion  workman  and  imfits  hiui  for  his  industrial 
j)osition.  Manufacturers  and  managers  generally  seem  to 
look  with  disfavour  upon  highly-educated  youths  and  college 
men.  At  least,  they  give  no  preference  or  encouragement 
to  this  class  over  their  more  ignorant  rivals.  .  .  .  The 
attitude  in  tlie  States  I  found  to  be  exactly  the  opposite 
of  this.  So  far  from  disparaging  education,  the  American 
regards  it  as  the  chief  national  asset,  and  strains  every 
nerve  to  render  it  as  widely  diffused  as  possible,  convinced 
that  the  increase  of  intelligence  thus  fostered  will  be  a 
common  gain.  ...  In  consequence  of  this  more 
enlightened  view  of  education,  manufacturers  and 
employers  of  labour  are  more  ready  to  recognise  the 
superiority  of  the  trained  student  over  the  untrained 
artisan,  and  are  everywhere  eager  to  get  technicality-trained 
men  to  direct  their  work." 

When  our  methods  of  teaching  at  our  technical  colleges 
and  schools  are  such  as  to  inspire  employers  and  practical 
men  with  confidence,  we  believe  there  will  be  an  equally 
sympathetic  appreciation  of  their  work  by  those  engineer- 
ing employers  who  are  eager  to  keep  pace  with  their 
continental  competitors. 

VARYING  STANDARDS  FOR  VARYING  MARKETS. 

The  belief  of  the  universality  of  engineering  is  being 
slowly  broken  down  by  the  introduction  into  each  country 
of  designs  and  patterns  of  engines,  machinery,  and  other 
goods  that  practically  are  prepared  for  one  market  only, 
albeit  the  demands  and  pjossibly  the  working  conditions 
are  constant  and  common  for  the  main  details  in  every 
country.  Those  firms  who  have  steadfastly  refused  to 
alter  patterns  or  vary  their  productions  to  suit  national 
or  local  prejudices  or  peculiarities  eventually  suffer,  and 
gradually  lose  their  hold  even  upon  their  home  trade. 

Many  engineering  firms  well  known  as  pioneers  in  their 
special  lines  some  thirty  to  sixty  years  ago  are  now 
liractically  non-existent,  and  many  of  the  busiest  of  our 
present  works  were  scoffed  at  less  than  thirty  years  since 


by  thcil'  older  and  now  defunct  rivals.  It  were  as 
unreasonable  to  expect  every  foreigner  to  select  the  same 
pattern  of  cloth  and  the  same  cut  of  garment  for  daily  use 
as  we  select  for  home  use  under  precisely  the  sau:e  con- 
ditions, as  to  ex])ect  that  our  types  of  machines,  our 
methods  of  working,  and  our  design  of  everything 
mechanically  operated  will  meet  with  the  same  recognition 
when  placed  before  foreign  and  possibly  less-experienced 
buyers  and  users.  For  not  ajipreciating  this  lesson  we 
have  now,  as  conqietitors,  firms  domiciled  in  England  but 
financed  from  abroad.  The  foreign  capitalist  undoubtedly 
believes  more  in  the  British  workman  and  in  British  work 
lhan  in  British  masters  and  British  methods. 

To  educate  our  home  firms  to  meet  the  needs  and  deiiiands 
of  our  colonies,  and  particularly  our  Canadian  fiiends, 
some  interesting  facts  were  conmmnicated  by  Mr.  Ames, 
of  the  Montreal  Board  of  Trade,  at  a  recent  meeting  of  the 
London  Chamber  of  Commerce,  concerning  the  immense 
expansion  of  the  Canadian  market  and  the  conquirative 
decline  of  British  trade  in  that  colony.  From  the  state- 
ments then  made  it  appears  that:  — 

"  Canadian  sentiment  is  commercially  loj-al,  and,  all 
things  being  equal,  our  ))eoi)le  would  rather  buj^  and  sell 
British  goods.  You  have  a  friendly  market  and  an  advan- 
tage with  regard  to  price ;  therefore,  how  is  it  that  you 
are  not  capturing  a  larger  jiortion  of  our  business?" 

Great  Britain's  chief  eonunercial  rival,  it  was  explained, 
is  the  United  States,  whose  inqjorts  were  increasing,  while 
ours  were  declining.  The  American  is  a  very  enterprising 
business  man.  He  went  into  the  Canadian  mar'kets  and 
offered  customers  every  possible  advantage.  He  usually 
made  his  goods  in  advance  of  selling  them,  and  was,  there- 
fore, prepared  to  deliver  at  the  shortest  possible  moment, 
while  British  goods  had  to  be  made  to  order,  and  they  had 
to  come  to  England  to  plant  their  orders.  American 
travellers  call  often,  and  always  take  new  styles  and 
patterns  of  macliineiy. 

''  If  you  want  to  capture  the  Canadian  markets,"  said 
Mr,  Ames,  ''  you  will  have  to  I'ecognise  the  fact  that  the 
people  require  goods  of  a  certain  character,  and  must  have 
them,  British  manufacturers  should  adapt  themselves 
more  to  our  style  and  ideas,  and  not  endeavom'  to  palm 
oft'  upon  us  goods  which  we  do  not  want  at  any  price." 


NOTES  ON  NEWS. 


HiGH-CAPACiTy  BAiLWAy  Wagons, — A  lecture  was  given 
on  March  31st,  at  the  rooms  of  the  Leeds  Association  of 
Engineers,  oni  "  High-capacity  Railway  Wagons,"  by  Mr. 
Jas,  T.  Jepson,  who  described  their  constiniction  by  means 
of  diagrams,  etc.  With  regard  to  their  use  in  this  country, 
he  said  that  their  capacity  would  be  limited  by  the  existing 
conditions  on  our  railways.  Other  countries  had  profited 
by  our  experience,  and,  having  a  load  gauge  up  to  9  ft.  6  in, 
or  10ft.,  could,  for  the  same  length  of  wagon,  have  a 
capacity  25  per  cent  greater.  Our  leading  railway  eom- 
l)anies  were  now  making  trials  with  these  large  wagons. 
The  North-Eastern  Company  and  the  Caledonian  Company 
had  got  beyond  the  experimental  stage  with  all-steel  bogie 
wagons.  A  very  considerable  saving  could  be  effected 
in  working  expenses  by  increasing  the  ratio  of  the  load  to 
the  tare,  more  especially  with  i-egard  to  the  mineral  traffic, 
which  formed  more  than  70  per  cent  of  the  goods  traffic 
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of  the  country.  The  tare  weight  of  the  .standard  coal 
wagon  had  been  62  o  per  cent'  of  the  load  carried,  ."iS'-i 
per  cent  being  non-paying,  besides  which  the  wagons  had 
mostly  to  be  returned  empty.  B}'  the  introduction  of 
steel  wagons  of  high  capacity  the  non-paying  load  could  be 
reduced  to  25  7  per  cent  of  the  total  load  hauled,  or  a 
transfer  of  12"7  per  cent  from  non-paj'ing  to  paying  load. 
Another  advantage  was  that  the  load  per  lineal  foot  of 
train  could  be  more  than  doubled.  In  the  cour.se  of  the 
discussion,  Mr.  J.  C.  Moorhouse  pointed  out  that  George 
Stephenson,  the  pioneer  of  railways,  could  not  foresee  all 
future  developments,  and  it  was  only  the  comparatively 
recent  introduction  of  steel  as  a  material  which  had  made 
these  larger  wagons  possible. 

Telegraphing  Pictures  and  Handwriting. — In  an  addi  ts 
recently  delivered  at  the  Berlin  Urania,  Professor 
Cerebotani  presented  a  telegraphic  apparatus  for  trans- 
mitting any  kind  of  handwriting,  drawing,  etc.  The 
fundamental  principle  is  identical  with  the  principle 
employed,  for  instance,  by  Elisha  Gray,  the  novel  feature 
being  a  singular  highly-sensitive  system  of  electro-magnets. 
In  older  schemes,  in  which  the  drawing  pencil  of  tlie  trans- 
mitter was  moved  upwards  in  an  oblique  direction,  the 
line  obtained  in  the  receiving  apparatus  was  a  broken  one. 
In  the  Cerebotani  system  the  electro-magnets  are  so 
sensitive  as  to  produce  nearly  straight  lines,  even  in  the 
case  of  their  being  excited  by  extremely  feeble  currents. 
The  telegraphic  transmission  of  pictures  and  handwriting, 
as  obtained  by  means  of  his  apparatus,  is  therefore  much 
clearer  and  truer  than  with  any  previous  apparatus.  Some 
samples  produced  by  Cerebotani  were  transmitted  on  the 
telegraph  lines  from  Munich  to  Augsburg,  from  Milan  to 
Turin,  and  finally  from  Berlin  to  Munich.  A  picture  trans- 
mitted some  days  ago  from  Berlin  to  Munich,  over  a 
distance  of  650  kilometres,  is  said  to  be  the  finest  speL'imen 
ever  telegraphed. 


Steam  Turbines. — ^At  the  meeting  of  students  of  the 
Institution  of  Civil  Engineers,  Manchester  Section,  held 
on  the  6th  inst.  (Mr.  Cartwright  ini  the  chair),  Mr.  Snape, 
one  of  the  assistant  engineers  of  the  London  County 
Council,  read  a  paper  on  "  Steam  Turbines."  The  paper, 
which  was  well  illustrated  by  wall  diagrams,  traced  the 
histoiy  of  the  steam  turbine,  and  descril)ed  the  principal 
types  now  in  use.  In  the  dis!;ussion  which  followed  the 
reading  of  the  paper,  Mr.  R.  M.  Neilson  referred  to  the 
enormous  friction  experienced  by  steam  turbine  wheels 
I'otating  at  very  high  speeds,  and  Mr.  G.  J.  Wells  also 
commented  on  this  point,  and  made  some  interesting 
remarks  about  the  large  turbo-generators  at  present  being 
constructed  by  the  Britisli  Westingiiouse  Electric  and 
Manufacturing  Company  for  the  Metropolitan  Railway.  A 
vote  of  thanks  to  the  reader  of  the  jjaper,  arid  Mr.  Snape's 
acknowledgment  of  this  and  reply  to  the  discussion 
terminated  the  proceedings. 


LITERATURE. 


"  Friction  and  Its  Ileduction."  By  G.  M.  Wheeler.  London  : 
Whittaker  and  Coanpany,  "Wliite  Hart  Street,  Pater- 
noster Square,  E.G. 
The  author  of  this  conq>act  volume  has  succeeded  admirably 
in  condensing  into  a  small  space  some  valuable  information 
upon  the  reduction  of  friction  by  oils.  I'll©  greater  part  is 
a  reprint  from  a.  series  of  articles  written  for  a  teclmical 
journal,  and  additioaial  matter  has  been  included.  In  the 
earlier  part,  of  the  work  the  various  kinds  of  friction  are 
dealt  with.  The  results  of  researches  by  eminent  experts 
are  given.  All  the  good  and  bad  qualities  of  the  various 
lubricants  are  given,  and  the  division  of  them  into  their 
classes  has  been  carefully  and  accurately  done.    Tlie  efi'ects 


of  impurities,  heat,  acidity,  gunimii;esK,  oxidation,  etc.,  has 
been  cleai'ly  treated,  and  the  methods  of  testing  and  the 
apjiuratus  used  for  the  purpose  are  considered.  A  chapt<;r 
is  given  on  the  distribution  of  luljricants  to  the  various 
l)arts  of  moving  machinery,  with  the  usual  pressures 
allow-ed  in  practice.  Anti-friction  metals  are  referred  to, 
and  we  are  plea>ed  tO'  note  the  instructive  chapters  on 
ball  bearings.  Table  XVIII.,  given  on  page  102,  will  appeal 
to  practical  engineers,  being  the  prices  of  a  large  numljer 
of  animal  and-  mineral  oils  and  lard,  and  should  prove  of 
great  service.  A  final  chanter  is  devoted  to  forced 
lubrication.  Altogether,  we  are  agreeably  impressed  with 
tho  vast  .amount  of  useful  matter  which  the  author  has 
collected  in  such  small  dimensions,  and  we  look  to  a  rapid 
call  for  this  first  edition. 


"The  Universal  Electrical  Directory,  1904."  (I.  A. 
Berly's.)  London  :  Published  by  Messrs,  H.  Alabaster, 
Gatehouse,  and  Co.,  4,  Ludgate  Hill,  E.G. 
This  well-known  annual  is  again  before  us,  having  reached 
its  twenty-third  birthday.  The  records  contained  in  it  have 
been  brought  thoroughly  up  to  date,  consisting  of  all  the 
industries  directly  or  indirectly  connected  with  magnetism 
and  electricity.  The  list  of  names  given  includes  those 
of  manufacturers  in  India,  the  Colonies,  America,  and  the 
C(.ntinent.  As  a  directoiy  of  electrical  engineers,  manu- 
facturers, etc.,  in  Great  Britain,  U.S.A.,  the  Colonies,  and 
the  Continent  it  cannot  be  beaten. 


"  L'Electricite  dans  les  Mines  en  Europe.  By  Emile 
Guarini.  Bnrxelles :  Ramlot  Freres  et  Scjeurs,  Rue 
Gretry,  25. 

This  pamphlet  is  a  translation  of  an  article  which  originally 
appeared  in  The  Engineering  Magazine  by  the  same 
author.  Needless  to  say,  it  is  both  interesting  and 
instructive,  the  text  being  illustrated  with  30'  photographic 
reproductions.  The  price  is  5  francs,  and  will  doubtless 
find  a  large  sale  amongst  continental  readers. 
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SIMULTANEOUS   TIGHTENING  GEAR. 

By  "  Old  Hand." 

Jo.sii  BiLLiNG.s  once  said,  "  Patience  is  a  good  thing,  if  one 
lius  enuff  of  it."'  He  concludes  by  pointing  out  tlic  ill 
effects  of  too  much  of  it;  and  one  is  inclined  to  add  that 
a  similar  remark  may  be  made  of  a  set  of  spanners,  useful 
as  they  are. 

A  machine  tool  is  certainly  much  handier  to  adjust  and 
work  if  every  bolt  is  titted  ■with  a  permanent  clanii)ing 
handle  where  possible,  instead  of  a  ])la.in  hexagon  nut,  as 
in  the  old  days.  This  is  only  a  small  pointy  but  is  one  to 
which  machine-tool  makers  are  })aying  more  and  more 
attention,  and  it  means  quite  a  saving  at  the  end  of  a 
day's  work.  To  meet  this  movement  more  than  one  maker 
of  accessories  is  offering  a  line  of  neat  handles,  ready 
turned  and  finished,  for  supplying  to  the  trade,  to  be  used 
in  place  of  the  familiar  liexagon  nut  and  spanner.  From 
this  it  is  a  short  step  to  arranging  for  two  or  movu  bolts 


Fig.  1. 

with  some  method  of  simultaneous  claniping  by  one  lever 
movement,  which,  with  due  attention  to  the  natural  limit, 
seems  in  the  right  direction. 

Probably  the  l)est  known  and  most  successful  case  of 
this  sort  is  the  lathe  concentric  chuck — ^that  is,  the  pattern 
with  three  sciews  geared  together,  which  is  rather  a  sur- 
prising instance  of  what  treatment  small  pinions  and 
tine-pitch  gearing  will  survive.  A  hearty  young  turner, 
keen  on  liolding  work  tightly  and  intent  on  starting  uji 
a  good  cut,  has  generall}'  very  little  idea  of  the  inside  oi 
his  chuck.  The  chuck  key  is,  therefore,  treated  to  a 
terrific  jerk,  and  the  only  limit  recognised  besides  the 
luuuan  one  is  the  chance  of  springing  the  job.  Outside 
this  one  instance,  and  a  home-made  parallel  vice  well 
known  to  the  writer,  simultaneous  clamping  of  bolts  does 
not  seem  common,  the  reason  besides  expen^se  l)eing 
probably  tliat  one  pull  divided  between  two  or  more  bolts 
can  hardly  be  equal  to  a  separate  pull  on  each.  The 
turner  knows  this,  and  on  heavy  work  generally  likes, 
after  the  simultaneous  movement,  to  tighten  separately 


each  screw  Ijefore  setting  to  work.  If,  therefore,  a  sinml- 
taneous  movenient  is  adoj)ted,  it  is  just  as  well  to  allow 
a  chance  for  this  last  lightening,  at  least  for  maxinumi 
work. 

Many  years  ago  the  writer  had  the  opportunity  of  a 
hiok  round  a-  well-known  and  very  advanced  machine-tool 
shop  near  Manchester,  and  noticed  anionLi'  other  things  a 


Fig.  2. — Vice  Closed. 

loose  head,  as  in  fig.  1,  then  being  fitted  up  for  a  large 
lathe  in  hand.  This  head,  of  aggressively  Yankee  jjattern 
by  tlie  way,  Avas  to  bo  held  down  to  the  bed  by  four  good- 
sized  bolts,  all  O'f  which  were  tightened  by  a  single  hand 
lever,  connected  up  by  links  and  bell  cranks,  as  shown. 
Being  then  a  youngster,  and  verj'  keen,  my  first  incautious 
question  was,  "  How  do  you  adjust  all  to  tighten  the 
same?  "  and  I  received  some  good-humoured  chaff'  from 
the  then  ]iroi)rietor,  a  first-rate  engineer.  The  explanation 
should,  of  couise,  liave  been  i>lain  enough,  ^-iz.,  t(j  liring 
first  tlie  liand  lever  to  the  tight  position,  and  then  to  set 
uj)  tightly  the  check  nuts  under  each  keej)  plate;  then, 


Fig.  3.  —Vice  Open. 

each  time  the  lever  was  released,  it  could  be  brought  back 
again  to  the  same  condition  of  things,  until  wear  oi' 
stretch  of  bolts  rendered  a  fresh  adjustment  necessary. 
I  never  heard  if  this  design  proved  satisfactory,  and  this 
seems  doubtful,  for  leasons  already  given.  There  was  no 
chance  of  giving  tlie  final  pinch  to  each  bolt,  and  for 
releasing  the  grip  a  quarter  turn — all  that  can  be  ex- 
])ected — is  hardly  enough.  Possibly  a  pinion  on  each  bolt, 
gearing  with  a  large  wheel  in  the  centre,  cliuck  fashion 
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might  have  been  better,  always  .supposing  it  could  be  got 
together,  and  opportunity  given  for  a  final  })ineh  to  each. 

I  did  not  forget,  however,  the  method  of  setting  the 
bolts,  and  shortly  after  my  return  I  was  called  upon  for 
some  simple  form  of  vice  to  grip  pipe  fittings  when  under 
test.  These  fittings  were  -malleable  cast  iron,  and  con- 
sisted of  various  farms  and  sizes  of  crosses,  tees,  bends, 
unions,  etc.,  to  be  tested  up  to  -iUU  lb.  per  square  inch. 
Probably  a  capital  vice  could  have  been  made  by  using 


Fig.  4. 

the. available  hydraulic  pressure  itself,  with  a  spring,  or 
something  else  simple,  for  "drawing  back."  .1  thought  it 
best,  however,  to  use  a  lever  and  toggle  motion,  as  in 
fig.  2  and  fig.  3.  To  open  the  vice  it  was  only  necessary 
to  draw  back  two  of  the  jaws  ;  in  this  case  the  upper  one 
and  that  on  the  right  hand,  fig.  2,  showing  the  vice  closed 
on  a  i  in.  cross,  and  fig.  3  showing  the  vice  open.  These 
jaws  moved  simultaneously,  and  the  water  pressure  was 
put  on,  and  the  water  subsequently  drained  off  by  the 
valve  and  tubhjg  shown  underneath.  On  the  vice  being 
finished,  and  in  course  of  inspection  by  the  cu.stomer,  I 


Fig.  5. 

f(Hmd  I  was  not  the  only  one  caught  napping.  My  then 
foreman,  to  whom  I  had  previously  explained  carefully 
the  proper  way  of  adjusting,  proceeded  nevertheless  to 
adjust,  in  his  own  fashion,  by  the  cut-and-dry  method, 
so  much  so  that  the  customer  began  to  look  very  doubtful. 
This  was  giving  the  rig  away  very  badly,  so  it  was  time 
to  interpose  with  the  correct  way  of  setting,  and  on  doing 
tins  all  went  well.  After  delivery  I  may  say  the  vice 
proved  very  useful,  gripping  and  testing  being  done  mucli 


more  quickly  than  before,  and  the  hole  in  the  centre  of 
the  vice  body  allowed  plenty  of  chance  to  examine  a 
fitting  for  flaws  when  under  pressure. 

Just  lately  I  noticed  a  further  instance  of  simultaneous 
clamping,  on  a  new  universal  miller,  ai)plied  to  the  split 
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Fig.  C. 

socket  gri])ping  the  over-hang  arm,'  the  latter  being  of 
the  usual  cylindrical  pattern.  This  is  shown  in  fig.  i,  the 
operating  nuts  being  j'inions,  each  gearing  with  a  rack 
free  to  slide  endwise,  so  that  one  movement  of  the  hand 
lever  secures  the  arm  at  both  ends  of  the  socket.  At  first 
sight  the  service  seems  a  little  severe  on  pinions  and 
rack  teeth,  but,  with  the  lathe  chuck  in  mind,  they  should 
stand  reasonable  work.  The  rack  method  differs  a  little 
from  the  chuck  in  one  respect,  as  the  tendency  is  to 
crowd  the  rack  away  from  each  pinion,  and  so  to  cause 
wear  on  the  upper  side  of  the  rack  slide.    Further,  if  one 


has  to  give  the  final  pull  to  each  bolt,  there  will  not  be 
much  time  saved  over  a  separate  handle  on  each.  Milling- 
machine  makers,  however,  are  pretty  keen  on  any  new- 
feature  introduced  bv  one  of  their  number;  so  it  will  be 
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iulorestiiig  tu  see  if  the  tij)  is  generally  adopted.  Meau- 
wliile,  one  lioi)es  the  sliding  racl^  is  a  sjiecially  free  fit  in 
its  slide,  as  the  closing  movement  of  the  split  socket  is 
necessarily  greater  further  from  the  arm  centre. 

Some  Tip.s  on  Belt  Driven. 
1  had  troul)le  once,  hi  tlie  early  days,  witli  a  customer 
over  alleged  deficiency  in  belt  jiower  in  a  large  triple- 
geared  universal  miller,  sup])lied  a  short  time  before. 
Too  little  belt  is  mostly  better  than  too  jnuch  ;  but,  al 
all  events,  I  called  round  to  xee  it.  The  belt  was  strung 
up  so  tightly  that  there  was  trouble  with  the  cone-shafi 
journals.  Tliis  was  due  a  good  deal  to  the  use  of  an 
indifferent  comji'osition  belt  instead  of  leather,  as  tlie 
former  seem  to  need  a  greater  initial  tension  to  obtain 
the  same  adiiesiun.  Besides  this,  however,  tlie  counter- 
slKift  was  running  slow,  and  the  man,  a  good  chap,  with 
an  eye  to  his  coming  piece-work  balance,  used  for  his 
heaviest  work  his  belt  on  the  middle  cone  speed,  as  in 
fig.  5.  The  only  thing,  of  course,  w'as  to  induce  them  to 
speed  up  the  countershaft,  so  that  the  belt  could  run  as 
fig.  (5,  giving  them  an  extra  one-tliird  brake  horse  jiower. 
With  some  little  argument  tliis  wa»s  finally  done,  and  with 
a  good  leatlier  belt  removed  the  trouble,  and  the  tortured 
journals  of  my  machine  had  a  much  better  time. 


Fig.  S. 

I  mention  this  case  in  view  of  a  visit  shortly  after  to 
an  old  retired  engineer,  the  founder  of  a  large  luni,  who 
s])ent  most  od'  his  time  in  a  neat  little  workshop  of  his 
own,  amo^ig  other  tilings  doing  work  gratis  for  the  sur- 
rounding district.  The  workshop  was  very  complete, 
having  a  boiler  and  engine,  and  a  number  of  .small  machine 
tools,  and  at  my  visit  some  of  the  work  in  hand  was  the 
turning  of  several  small  cast-iron  pulleys  in  the  largest 
lathe,  a  5  in.  centre,  .'^elf-a■ct•ing  all  over.  I  noticed  there 
was  a  good  cut  on  for  the  size  of  lathe,  to  about  the  limit 
of  the  belt,  and  now  and  then  it  was  necessary  to  give 
the  cone  belt  a  helping  hand.  The  lathe  had  two  counter- 
shafts, one  self-contained  in  the  overhead  gear  and  one 
above,  as  in  fig.  7  and  fig.  8,  and  on  looking  u\>  I  saw 
the  belts  were  arranged  as  in  fig.  7,  the  first  reduction  of 
speed  taking  place  between  the  fii'st  and  second  counter- 
shafts. My  late  milling  incident  in  mind,  I  ventured 
after  a  time  to  suggest  changing  the  belts,  as  in  fig.  8, 
obtaining  a  shade  more  belt  speed  at  the  weak  point,  and 
a  net  gain  of  about  one-sixteenth  brake  horse  power  at 
the  lathe  spindle.    This  was  little  enough,  but  in  so  small 


a  lathe  was  quite  noticeable,  the  helping  hand  being  no 
longer  I'ecpiired.  It  was  i)leasant  afterwards,  to  see  the  old 
gentleman's  satisfaction,  mixed  with  a  slight  amount  of 
puzzling,  as  the  ultimate  cutting  speed  was  the  same  as 
before.  Pleasant  also  it  was  later  to  hear  his  remark 
(lie  hai)pened  to  be  the  wiiter's  late  father,  by  the  way), 
in  talking  to  a  friend,  that  "monkeys  seem  to  know  more 
nowadays  tlian  men  used  to." 


COMMITTEE   ON    SCREW    THREADS  AND 
LIMIT  GAUGES. 

The  Engineering  Standards  Committee  have  for  some  time 
past  been  considering  the  question  of  screw  threads  and  limit 
gauges,  and  a  large  amount  of  information  has  already  been 
collected  by  the  committee.  With  a  view  to  obtjaining  a 
more  general  expression  of  opinion  it  is  proposed  to  hold  a 
conference  at  the  Institution  of  Civil  Engineers,  on  Tuesday 
;md  Wednesday,  the  19th  and  i20th  of  this  month,  to  give 
the  committee  an  oj)portunity  of  meeting  the  leading 
mechanical  engineers  of  this  country  who  are  directly 
affected. 

It  is  proposed  to  ask  for  evidence  on  screw  threads  from 
t  he  following  :  (1)  Users  of  screws ;  (2)  makers  of  screws  ; 
and  (3)  makers  of  tools  for  making  or  gauging  screws. 

A  series  of  questions  have  been  drafted  under  these  three 
heads  dealing  with :  (1)  Whether  the  present  Wliitwoith 
and  B.A.  screws  are  sufficient  for  all  i)ractic'al  purposes; 

(2)  questions  affecting  tlie  interchaiigeability  of  scr©>vs ; 

(3)  quest io'ius  affecting  the  angle,  pitch,  thread  form,  etc., 
of  screws ;  and  (-1)  systems  of  gauging  screws. 

Evidence  will  also  be  taken  as  to  whether  it  would  be 
feasible  to  lay  down  a  series  of  standard  limits  for  various 
classes  of  work,  and,  if  so,  what  these  limits  should  be. 
The  question  as  to  whether  the  male  or  female  gauge 
should  be  taken  as  a  basis  for  standardisation  will  also  be 
discussed. 

The  committee  are  paa'ticularly  desirous  that  the  con- 
ference should  be  as  representative  as  possible,  and  include 
representatives  of  all  classes  of  mechanical  engineering. 

Gentlemen  willing  to  attend  and  give  evidence  are  invited 
to  communicate  with  the  secretary,  IMr.  Leslie  S.  Robertson, 
28,  Victoria  Street,  Westminster,  S.W.  Lists  of  cjuestions 
have  been  drafted  by  the  committee  to  serve  as  a  guide  to 
witnesses  giving  evidence,  and  copies  of  the  questions  will 
b©  forwarded  to  those  gentlemen  signifying  their  willing- 
ness to  be  present  at  the  conference. 


The  Coal  Export  Duty  and  Beitish  Coal  in  Westeen 
Fkance. — Mr.  Warburton,  British  Consul  at  Nantes,  lias  some 
interesting'  observations  in  the  report  on  the  trade  of  his  district 
for  hist  year  on  the  export  duty  on  British  coal  and  its  effect 
on  our  large  coal  trade  with  Western  France.  After  remarking 
that  the  prospects  of  British  trade  are  not  improving-,  and 
that  thry  cannot  be  exj^ected  to  do  so  in.  the  face  of  the  existing 
protective  duties.  Mr.  Warburton  says  that,  so  far  as  his 
district  is  concerned,  wc  liavc  no  important  trade  left  except 
coal  and  coal  products.  The  only  danger  which  at  present 
threatens  this  trade  is  the  competition  of  German  coal,  which 
began  in  1902,  when  57,000  tons  were  imported,  and  last  year 
the  amount  rose  to'  133,000  tons.  The  following  suggestions  as 
to  wliat  our  coal  exporters  will  have  to  do  if  they  wish  to 
keep  this  market  have  been  given  to  Mr.  Warburton  by 
importers:  (1)  British  coal  sliould  be  better  wrought,  so  as  to 
enable  it  to  compare  more  iavourably  than  it  docs  with  German, 
for  it  is  a  frequent  subject  of  complaint  with  their  customers 
that  it  contains  stones  and  other  impurities  from  which  the 
German  coal  is  comparatively  free.  (2)  There  should  beT  an 
alteration  in  the  conditions  imposed  ou  them  by  the  Welsh 
Coal  Charter  of  1896.  (3)  They  should  consider  the  wishes  and 
needs  of  their  customers,  as  the  Germans  do.  The  latter  ask 
their  clients  to  let  them  know  exactly  tlie  kind  of  coal  required, 
and  carry  out  the  descrijjtion  with  mathematical  precision  in 
such  details  as  the  amount  of  humidity,  volatile  substances, 
aslies,  sulphur,  vaporisation,  etc.,  while  the  British  sellers  offer 
it  just  as  it  comes  (tels  quels  is  the  expression  used),  and  will 
not  take  the  trouble  to  look  out  for  the  composition  which 
would  give  regular  and  absolute  satisfaction  to  their  clients. 
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THE  MODERN  RAILWAY  WAGON  AND  THE 
DETAILS  OF  ITS  DESIGN. 

By  George  Willans. 

(ConUnned  from  page  345.) 

The  ]{un-\ing  Gear. 

Wliceh. — The  universal  practice  in  tlii.s  country,  almost 
without  exception,  is  t-o  eui{)loy  a  built-up  wheel — i.e.,  con- 
sisting of  a  wheel  centre  of  various  designs,  on  to  which  a 
steel  tyre  is  shrunk,  and  furtlier  secured  in  many  different 
ways.  The  American  practice,  however,  differs  from  this, 
inasmuch  as  tiie  cast-iron  wheel,  liaving  tlie  tread  or  tyre 
portion  cast  in  a  chill,  is  almost  universally  employed. 

The  built-up  steel-tyred  wheel  undoubtedly  is  an  excellent 
construction,  though  somewliat  costly  in  comparison  with 
the  chilled-iron  "  wheel  of  the  U.S.A.,  and  although  these 
wheels  are  so  largely  adopted,  there  seems  to  be  difUculty 
in  employing  them  for  the  higher  capacity  cars  of  50  tons 
and  upwards,  which  would  point  to  the  adoption  at  no 
distant  date  of  the  steel-tyred  wheel  as  a  substitute. 

The  causes  of  failure  become  more  fretjuent  with  the 


Fio.  23. 


;idoi)tion  of  the  Westinghouse  brake  on  the  stock,  the  brake 
blocks  having  an  injurious  effect  upon  the  "chilled" 
surfaces;  but,  notwithstanding  all  this,  there  seems  to  be 
a  good  opening  for  the  adoption  of  a  wheel  of  this  descrip- 
tion for  the  lighter  loaded  10  or  12  tons  stock  in 
this  country,  the  reliability  of  the  wheels  under  such 
loads  being  unquestioned,  especially  if  the  construction  of 
tiie  wheel  was  such  that,  after  the  wheel  had  become  won: 
under  the  chill,  it  could  be  turned  down,  and  a  steel  tyre 
shrunk  on  in  much  the  same  manner  as  is  shown  in  the 
cast-steel  wheel,  fig.  25. 


Fig.  24. 

The  type  of  wlieel  niO'St  generally  met  with  is  shown  in 
fig.  2:5.  This  consists  of  tlie  steel  tyre  and  a  composite 
wheel  centre  of  wrought  and  cast  iron,  the  linis  and  spokes 
being  of  wrought  iron,  the  boss  behig  cast  around  them. 


The  spokes  bent,  as  shown,  are  l)rouglit  together  afc  the 
rim,  and  a  wedge-shaped  piece  welded  in  at  tlie  junction, 
so  as  to  render  the  rim- of  the  wiieel  ([uite  continuous;  tlie 
bottom  end  of  the  spoke,  around  which  the  boss  is  cast,  is 
so  shaj)ed — as  will  be  seen  from  the  figure — that  the  con- 
nection of  the  different  metals  is  as  complete  as  possililo. 


Fio.  25. 

This  is  an  excellent  type  of  wheel  for  wagons  of  up  to 
12  tuns  carrj'ing  capiacity,  but  beyond  this  weight  is  being 
replaced  by  the  wholly  wrought-iron  or  cast-steel  centre 
wheel. 

I^'uiihcr  than  this,  after  January  1st,  1905,  this  class  of 
wheel  w^ill  not  be  accepted  by  the  railway  companies  for 
jirivate  owners'  wagons  built  after  that  date.  This  seems 
a  somewhat  drastic  measure,  as  the  type  of  wheel  has  given 
excellent  sei-vice,  and  there  is  much  money  laid  out  in 
plant  for  its  manufacture  at  various  jjlaces,  whilst  it  might 
be  easily  improved  by  shrinking  011  the  cast-iron  boss  a 
steel  or  wrought-iron  hoop  of  fair  dimensions  on  both  sides 
of  the  wheel ;  this  would  materially  add  to  the  strength 
of  the  only  portion  of  the  wlieel  at  all  liable  to  failure, 
viz.,  the  cast-iron  boss,  and  would  increase  tiie  sphere  of 
usefulness  of  the  wheel  to  a  great  extent. 


2  5/S  d/a 


°  Setction  a  B. 

Fia.  26. 


A  ty[>ical  example  of  a  wholly  wrought-iron  wheel  is 
shown  in  fig.  24,  being  suitable  for  wagons  of  20  tons  and 
upwards  carrying  capacity ;  whilst  fig'.  25  shows  an  excel- 
lent design  of  a  spokeless  cast-steel  wlieel,  steel  tyred, 
capable  of  caiTyiiig  the  heaviest  loading. 

The  American  type  of  chilled-irou  wheel  for  cars  of  30 
tens  capacity  is  shown  in  fig.  26  ;  this  is  a  M.C.B.  standard 
design,  and,  ajiart  from,  the  shape  of  the  strengthening 
brackets,  permits  of  little  variation. 

Tyres  are  either  of  Bessemer  or  Siemens  steel.  The  out^ 
side  diameter  should  be  3  ft.  1  in.,  and  the  thickness  from 
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2  ill.  to  2i  ill.  wlieii  tiuislied,  tlie  standard  width  being  5  in. 
Tyres  are  tested  in  various  ways,  perhaps  tlie  most 
generally  adopted  test  being  by  means  of  a  falling  xueight, 
by  means  of  which  the  tyre  is  caused  to  receive  a  series 
of  blows,  when  placed  in  a  nanning  position,  by  a  falling- 
tup,  the  force  of  the  blow  vaiying  from  10  to  25  foot- 
tons,  or  until  the  tyre  shows  signs  of  fracture  or  becomes 
doubled  up.  Under  this  test  the  tyre  should  deflect  1  in. 
jier  8  ill.  of  internal  diameter,  without  fracture.  The 
co/npressiun  test,  under  which  the  tyres  must  be  able  to 
withstand  being  conipressed  into  an  oval  shape,  i  in.  by 
hydraulic  power  without  fracture.  The  tensile  strength 
of  the  tyre  should  not  be  less  tiian  35  tons  per  square  inch, 
and  the  elongation  25  per  cent  in  3  in, 

Ti/re  Faxfeniiic/s. — The  primary  fastening  of  the  tyre 
on  the  wheel  centre  is  by  contraction,  the  tyre  being  bored 
not  more  than  '/i6  in.  smaller  than  the  wheel  rim,  and  after- 
v.ards  expanded  by  heating  in  a  tyre  furnace  suflftciently  to 
allow  of  the  wheel  centre  being  placed  in  it;  the  subsequent 
cooling  and  shrinkage  of  the  wheel  tyre  effectively  secures 
it  in  .position. 


Fig.  27. 


Fig.  28. 


In  order  to  prevent  the  tyre,  if  it  should  become  loose 
in  service  owing  to  various  causes— the  chief  of  which  is 
that  the  tyre  having  become  thin  through  wear  and  being 
re-turned,  a  species  of  cold  rolling  is  set  up  by  the  action 
of  the  load,  and  the  tyre  becomes  loose  on  the  wheel  centre — 
doing  any  serious  harm  by  this  slackness  not  being 
inniiediately  detected,  many  types  of  additional  (to  the 
initial  shrinkage)  fastenings  are  resorted  to. 


Fig.  29. 


Fm.  30. 


The  former  practice  in  this  direction  was  to'  place  a 
tapered  rivet  through  both  the  tyre  and  the  w^heel  rim,  and 
was  riveted  on  the  inside,  as  shown  in  fig.  27.  This,  how- 
ever, in  view  of  the  increased  loads  to  be  carried,  and  the 
liability  to  fracture  across  the  rivet  holes,  has  become 
obsolete,  and  designs  whereby  the  tyre  is  retained  on  the 
wheel  centre  vfithout  drilling  holes  in  the  ti'ead,  or,  in 
fact,  in  the  tyre  at  all,  have  taken  its  place.  The  primaiy 
fastening  of  this  description  is  known  as  the  "  Mansell," 
and  is  shown  by  fig.  28.  It  will  be  seeii  that  it  is  an 
adoption  of  the  system  of  fastening  the  tyres  to  the  well- 
known  Mansell  wooden  centre  wheel,  which  is  practically 
the  universal  carriage  wheel  in  tliis  countrv.     From  the 


figure  it  will  be  seen  that  there  are  two  ''retaining  rings'' 
per  tyre,  shaped  so  as  to  engage  in  grooves  turned  to  suit 
in  the  sides  of  the  tyre,  the  tyre  being  secured  to  the 
wheel  centre.  The  rings  are  placed  in  position,  and  the 
bolt  or  rivet  shown  passed  tlirougli  the  retaining  rings 
and  tyi'e. 


FiG.  31. 


Fig.  32 


Wlien  complete  this  is  a  most  excellent  and  effective 
fastening,  and  it  will  be  seen  that  not  only  is  the  tjre 
jn-eveiited  froin  working  off  the  wheel  centre  if  loose,  but 
it  is  also  prevented  from  turning  round  due  to  brake  action. 
'J'he  only  objection  to  this  fastening  is  on  the  score  of 
expense,  and  it  is  with  the  intention  of  lessenhig  this  that 
the  fastenings,  figs,  29,  30,  31,  and  32,  have  been  devised. 
Tliey  are  known  as  the  "  Drummond,"  "  Stroudley,"  and 
'■  (iil)son  ■'  fastenings  respectively.  The  Drummond 
fastening,  it  will  be  noticed,  dispenses  with  tlie  outside 
retaining  ring,  the  tyre  itself  being  lipped  to  engage  with 
a  corresi)ondiiig  projection  on  the  wheel  rim  ;  the  inner 
retaining  ring  is  placed  in  position,  the  tyre  being  of  the 
shape  shown  by  the  dotted  line,  and  the  dotted  lU'ojection 
is  then  rolled  to  the  shape  shown  and  pressed  in  contact 


Fics.  33  and  Si. 

witli  the  retaining  ring,  which  it  thereby  secures.  The 
Stroudley  fastening  is  very  similar,  with  the  exception  of 
the  retaining  ring.-  This  is  shaped,  so  as  to  pass  inside  the 
groove  turned  inside  the  tyre,  when  it  is  pressed  up  to 
engage  with  the  lip  by  the  second  ring  shown,  this  ring 
thus  completing  the  securing  of  the  tyre.  The  Gibson 
fastening  is  to  some  extent  similar  to  the  Drummond, 
inasmuch  that,  the  inner  ring  beuig  placed  in  position,  the 
tyre  is  liaimnered  or  rolled  into  contact  w^ith  it,  and  by 
taking  the  dovetail  shape  efficiently  secures  the  tyre.  In 
some  cases  where  this  fastening  is  used  the  tyre  lip  is  not 
made  continuous,  but  secured  at  intervals  only  (see  fig.  23). 

It  will  be  noticed  that  with  perhaps  the  exception  of  the 
Stroudley  fastening  these  designs  do  not  permit  of  the 
ready  removal  of  the  i  retaining  devices  for  re-tyring  pur- 
poses, and  that  none  of  them  secure  the  tyre  from  turning 
I'ound,  as  does  the  Mansell.  The  standard  outline  of  the 
tyres  is  shown  in  the  various  figures  ;  the  distance  between 
the  inside  of  the  two  tyres  is  4  ft.  5|  in. 

Axles  are  constructed  of  either  Bessemer  or  Siemens 
steel,  or  of  the  best  quality  MTOuglit  iron.  The  standard 
axle  dimensions  for  8  to  10  tons  wagons  are  as  under: 

Centre  to  centre  of  journals  6  ft.  6  in. 

Journals   ,   8  in.  long  by  3J  in.  dia. 

Diameter  at  wheel  boss  ...  5^  in.,  tapered  to 

Diameter  at  centre  of  axle...  41  in. 
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As  shown  in  fig.  33,  there  must  be  no  shoulder  on  the 
axle  behind  the  wheel  boss.  The  wheels  should  be  pressed 
on  the  axle  hydraulically  at  a  pressure  of  not  under 
30  tons  per  square  inch,  and  no  keys  are  to  be  used  to 
furtlier  secure  the  wheels. 

The  falling:  weight  test  is  also  eniploj^ed  to  test  axles. 
The  axle  to  be  tested  is  supported  upon  bearings  placed 
:?  ft.  6  in.  apart,  and  subjected  to  varying  blows  of  from  1  to 
2  foot-tons,  the  axle  being  turned  upon  its  bearings  after 
each  blow.  The  axle  tested  should  l^e  free  from  defects 
and  fracture  when  examined  after  the  tests. 

The  tensile  test  is  similar  to  that  for  tyres,  not  less  than 
35  tons  per  square  inch,  and  an  elongation  of  25  per  cent 
in  3  in. ;  for  wrought-iron  axles  the  tensile  strain  is  not 
less  than  22  tons  per  square  inch,  and  an  elongation  of  25 
per  cent  in  Sin.  For  a  greater  carrying  capacity  than  10 
tons  the  general  design  of  the  axle  remains  the  sa,me  (see 
fig.  34),  the  dimensions  being  increased  as  follows:  — 
Centre  to  centre  of  journals  6  ft.  6  in. 

Journals    10  in.  long  by  5  in.  dia. 

Diameter  at  wheel  boss  ...  6|  in.,  tapered  to 
Diameter  at  centre  of  axle...  6  in 

This  axle  is  suitable  for  20  tons  wagons,  and  the  bogie 
axles  of  the  higher  capacity  30  and  40  tons  vehicles. 

(To  he  continued.) 


BOILER  EXPLOSIONS. 

Abstracts  of  Recent  Board  of  Trade  Reports. 

Explosion  from  the  Winch  Steam  Pipe  on  Board  a 
Steam  Trawler. 

No'.  1467.  The  pipe  which  failed  was  made  from  a  solid- 
drawn  copi^er  tube,  formed  as  shown  on  the  sketch.  Its 
diameter  was  IJ  in.,  and  the  original  thickness  was  stated 
to  have  been  '104  in.,  but  the  thickness  at  the  fracture  was 
found  tO'  be  '048  in.,  and  at  the  stop  valve  '064  in.  The 


Fig.  2. 
Report  No.  1407. 

pipe  was  aboit  seven  years  old.  The  explosion  appeared 
to  have  been  due  to  the  material  of  the  pipe  being  unable 
to  resist  the  vibratoiy  stresses  and  those  due  to  the  move- 
ment of  the  boiler  which  were  brought  to  bear  upon  it. 
The  metal  was  also'  somewhat  thin  at  the  place  where 
fracture  occurred, 


Explosion  from  a  Small  Steam  Boiler. 

No.  1468.  This  report  deals  witli  an  explosion  from  a 
steam  generator  improvised  from  a  paraffin  oil  drum.  Tho 
generator  was  used  in  connection  with  a  small  engine  which 
provided  motive  power  for  some  experimental  work  that 
the  owner  was  conducting.  The  explosion  appeared  to  have 
been  caused  by  the  heat  of  the  fire  having  softened  the 
soldered  seam  at  the  back  of  the  boiler  where  exposed  to 
the  fii-e,  so  that  the  pressure  of  the  steam  caused  the  seam 
to  open  at  that  place  and  to  rupture  round  its  whole 
circumfei-ence.  Unfortunately,  the  owner  was  struck  by 
the  flying  boiler  and  killed. 


SOME  RECENT  DEVELOPMENTS  IN  POWER 
HAMMERS.'' 

By  Mr.  H.  F.  Masset,  B.Sc,  M.I.Mecli.E. 

{Concluded  from  page  394.) 
Eluctric  Driving. 

It  has  already  ^been  nieiitioned  that  one  of  the  advantages 
claimed  for  tills  hammer  is  that  it  lends  itself  remarkably 
well  to  modern  methods  of  driving. 

The  foinis  already  described  havingf  belt  pulleys  affixed  can 
ol.vioiisly  be  driven  from  any  source  of  power  available,  whether 
steam  engine  or  steam  turbine,  gas  or  oil  engine,  water  turbine, 
or  electric  motor. 

When  this  last-named  method  of  driving  is,  however,  adopted, 
it  is  in  many  cases  found  ijreferable  to  attach  the  motor  direct 
to  the  hammer. 

The  chief  advantages  to  be  gained  are:  — 

1.  Hammers  so  arranged  can  be  placed  anywhere  with- 
out reference  to  the  position  of  engines,  shafting,  etc.,  and 
can  thus  often  be  used  to  greater  advantage  than  when 
choice  of  position  is  restricted  to  plaices  where  a  belt  drive 
is  convenient. 

In  some  oases  it  has  been  found  neces.sary  to  place  the 
hammer  so  that  the  greatest  possible  length  of  shafting 
could  be  worked  under  it,  and  this  has  prevented  it  from 
being  placed  square  with  the  shop. 

In  such  cases  a  belt  drive  from  a  line  shaft  fixed  on  one 
wall  is  inconvenient. 

The  direct  electric  drive  has  completely  met  this  diffi- 
culty, allowing  the  hammer  to  be  placed  at  any  angle  to 
the  walls  that  may  be  found  convenient,  thus  giving  the 
smiths  all  the  advantages  of  the  diagonal  position  while 
suiting  the  particular  requirements  of  the  case  in  point. 

2.  The  absence  of  belts,  steam  pipes,  etc.,  enables 
cranes  to  be  used  over  and  on  all  sides  of  the  hammer. 

In  such  a  position  as  the  one  just  described  this  will 
obviously  be  a  great  convenience. 

3.  As  hammers  are  generally  only  used  intermittently, 
there  is  a  consideralDle  waste  of  power  in  running  heavy 
shafting,  belts,  etc.,  continuously  in  order  that  the  hammer 
may  be  started  when  required.  This  is  saved  when  the 
hammers  are  driven  separately,  as  the  motors  can  be 
stopped  when  the  hammers  are  not  in  use. 

4.  A  single  hammer  can  be  used  when  the  rest  of  the 
machinery  is  standing,  which  is  a  great  convenience  in 
the  case  of  la  special  job  having  to  be  pushed  forward  by 
overtime  or  night  work. 

5.  When  gearing  is  used,  as  is  generally  the  case,  all 
trouble  of  slipping  or  breaking  of  belts  is  avoided. 

6.  Where  special  conditions!  require  the  speed  to  be 
varied  from  time  to  time,  this  can  be  accomplished 
electrically. 

The  arrangement,  as  shown  in  figs.  14  and  15,  has  found 
most  favour,  and  is  generally  adopted. 

The  motor  is  mounted  on  a  strong  bracket,  which  is  attached 
to  the  standard,  and  drives  the  hammer  direct  by  means  of  a 
raw  hide  or  other  pinion  working  into  teeth  cut  on  the  fly- 
wheel. 

The  anvil  block  being  separate  from  the  hammer,  the  vibra- 
tion on  the  standard  is  but  slight,  and  any  first-class  motor 
can  be  used  with  perfect  safety,  only  the  ordinary  precautions 
being  taken  to  keep  it  in  good  working  order. 

It  is  advisable  to  use  an  enclosed  type  of  motor,  and  some 
ventilation  may,   however,  generally  be  allowed. 

Though  the  above  view  is  strongly  held,  it  was  thought  in 
one  case  advisable  to  still  further  reduce  the  small  amount  of 
vibration  on  the  motor. 

This  was  accomplished  by  fixing  the  motor  to  a  bracket 
swinging  from  the  centre  of  the  crank  shaft,  and  supporting 
it  on  springs.  This  arrangement  is  shown  in  fig.  31,  and  has 
also  been  found  satisfactory. 

♦Abstract  of  a  paper  read  before  the  Manchester  Associition  of  Engineer.^ 
March  I2th,  1904. 
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Fig.  22  shows  yet  one  more  arrangement  designed  so  that 
there  shall  bo  no  rigid  coiniectiou  whatever  between  the 
liammer  and  the  motor,  and  yet  that  the  arrangement  may  be. 
as  compact  as  possible.  In  this  case  a  slow-speed  motor  is 
necessary. 

It  is  mounted  on  a  stand  which  rests  separately  on  the 
ground,  and  is  made  of  such  a  shape  that  it  will  fit  close  up 
to  the  hammer,  holding  the  motor  pulley  immediately  over  the 
driving  pulley. 


f>1 


Fio.  21. 


An  endless  belt  is  used  which  is  kept  at  a  suitable  tension  by 
a  tiglitening  pulley. 

As  the  full  power  is  only  required  for  short  periods,  half- 
hour  rating  is  generally  found  to  be  ample. 

Repairs. 

With  regard  to  repairs,  these  do  not  call  for  special  attention; 
it  may,  however,  be  remarked  that  the  wear  is  found  to  be 
materially  less  than  in  a  steam  hammer — a  fact  familiar  to 
all  air-pump  manufacturers. 

The  discs  and  springs  arc  liable  to  occasional  breakage,  and 
it  is  desirable  to  keep  a  spare  set  ready  for  insertion.  These 
cost  merely  a  few  pence,  and  can  be  inserted  in  a  few  minutes. 

LUBEICATION. 

It  was  found  somewhat  difficult  at  first  to  hit  upon  a  satis- 
factory means  of  lubricating  the  cylinders. 

Oil  cups  on  the  cylinder  covers  are  inconveniently  high,  and 
automatic  lubricators  are  all  too  complicated,  and  do  not 
allow  of  easy  flu.shing  of  the  cylinders  with  oil  after  standing. 

The  lubricator  shown  in  fig.  23  has,  however,  lieen  found 
highly  satisfactory.  It  consists  of  a  vessel  of  about  one  pint 
capacity,  with  an  extremely  simple  and  efficient  pump  attached. 

This  is  bolted  to  the  standard  in  any  convenient  place, 
preferably  near  the  controlling  lever.  A  ^  in.  brass  "gas  pipe 
is  taken  from  the  pump  and  introduced  into  the  passage  A, 
fig.  18,  immediately  above  the  valve. 


Tir;.  22. 


As  the  air  passes  at  a  high  speed  through  this  passage,  it 
carries  the  oil  with  it  into  the  pump  cylinder,  and  subsequently 
into  the  hammer  cylinder. 

Thus  before  stai'ting  the  hammer  in  the  morning,  and  two 
or  three  times  during  the  day,  the  cylinders  can  be  oiled  by 
a  mere  movement  of  the  hand. 

It  is  found  that  a  mixture  of  one  pint  of  machine  oil  and 
2\oz.  of  flake  graphite  gives  very  good  results.  Tlie  vessel, 
being  low  down,  can  easily  be  filled  and  cleaned,  and  occasionally 
stirred  up  if  the  graphite  should  settle  to  the  b'lttnin. 


PoVfEB. 

The  question  of  the  power  required  to  drive  is  a  point  of  con- 
siderable importance,  and  must  be  cousideied  in  close  relation 
to  the  work  given  out  by  the  hammer. 

In  this  connection  two  points  have  received  special  atten- 
tion :  — 

1.  The  mechanical  efficiency — i.e.,  the  ratio  of  the  work 
given  out  by  the  hammer  in  the  blow  to  the  work  put 
into  it  iby  the  belt  must  be  kept  as  high  as  possible. 

2.  The  hammer  must  be  designed  in  such  a  way  that 
as  much  energy  may  be  put  into  the  blow  as  is  thought 
desirable  for  the  particular  case. 
1.  From  this  point  of  view  a  good  deal  might  be  said  for 
the  particuLir  construction  adopted,  but  it  will  be  seen  that 
the  possible  gain  in  this  direction  over  hammers  worked  on 
other  principles  is  cDmparatively  small. 


Fig.  23. 

Nothing  more  will  be  said,  therefore,  under  this  head  than 
to  call  attention  to  the  exceedingly  satisfactory  shape,  from 
this  point  of  view,  of  the  indicator  diagrams  shown  in  figs. 
24  and  25. 

2.  What  is  chiefly  laid  stress  upon  is  rather  this :  that  the 
principle  adopted  allows  of  more  energy  being  put  into  the 
tup,  both  on  its  upward  and  downward  strokes,  than  is  the 
case  in  hammers  worked  on  either  of  the  principles  previously 
described. 

Figs.  24  and  25  both  show  the  same  iridicator  diagram  taken 
from  a  3  cwt.  hammer. 

In  fig.  24  that  portion  of  the  diagram  is  shaded  which  repre- 
sents the  work  done  in  throwing  down,  and  in  fig.  25  that 
portion  which  representn  the  work  done  in  raising  the  hammer. 

It  will  ibe  seen  that  the  down  stroke  is  commenced  with  a 
pressure  of  45  lb.  per  square  inch,  which  is  increased  by  4  lb. 
vacuum  below  the  piston,  making  a  total  effective  pressure  of 
about  491b. 

This  prndiir.lly  dimiiiishes  to  81b.  at  the  end  of  the  stroke, 
the  average  pressure  being  27  lb.  per  square  inch. 

The  retarding  pressure  under  the  piston  at  the  moment  of 
striking  is  51b.,  and  is  almost  negligible. 

On  the  up  stroke  pressure  begins  at  401b.,  and  gradually 
diminishes,  reversing  at  the  end  to  check  the  upward  move- 
ment. 

The  energy  of  the  blow  may  be  stated  thus: — ■ 

Energy  due  to  372  lb.  falling  15  in.  =  465  ft. -lb. 
Energy  due  to  air  pressure   =  1,531  ft. -lb. 

Total   =  1,996  ft.-lb. 

Now,  it  has  not  been  possible  to  get  satisfaictoi-y  diagrams 
to  compare  with  this  from  hammers  worked  on  other  lines, 
but  a  few  points  will  at  once  be  clear  in  spite  of  this: — • 
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(A)  The  pressures  both  for  lifting  and  throwing-  down 
are  very  much  higher  than  it  would  be  possible  to  get  in 
a  hammer  lifted  by  vacuum. 

This  fact  does  away  with  the  need  for  inconveniently 
large  cylinders,  which  are  found  to  be  necessary  when  the 
lifting  pressure  is  limited  to  that  of  a  partial  vacuum. 

(B)  The  pressures  begin  high  and  continue — gradually 
diminishing — through  the  whole  down  stroke,  and  as  mucli 
as  is  required  on  the  up  stroke. 

(C)  The  lifting  and  depressing  forces  follow  one  another 
immediately,  the  one  beginning  as  soon  as  the  other  ceases; 
thus  useful  energy  is  being  put  into  the  tiip  the  whole 
time. 

PRESSURE  DIAGRAMS  FROM  PNEUMATIC  HAMMER. 
"  Double-acting  Peesstjre  "  Type. 

Diagram  from  hammer  cylinder. 
Indicator  drum  moved  from  tup. 


Top  of  cyliudei 


t  on  dow#St:*okc 


</MI)SPRERIC 


Fio.  24. 


Bottom  of  C;iiisd«. 


i 


Fio.  25. 


Diameter  of  cylinder   Tiin. 

,,         piston-rod   3J  in. 

Stroke  (approx.)   15  in. 

No.  of  blows  per  min   132. 

Weiglit  of  falling  part.s   372  lb. 

This  cannot  be  said  of  either  the  "air-spring"  type  or 
the  "  vacuum  "  type,  as  in  both  these  c.-^ses  an  appreciable 
interval  between  effective  lifting  force  and  effective  depress- 
ing force  is  inevitable. 

(D)  There  is  practically  no  back  pressure  on  the  down 
stroke,  and  only  as  much  as  is  neceiisary  to  .stop  the  up- 
ward movement  on  the  up  stroke. 
From  these  considerations  the  essential  differences  fj'om  the 
■earlier  systems  vpill  be  clear  without  further  comment. 

The  table  below  shows  the  power  roqiiired  to  drive  the 
h.nmmers  when  working  at  full  stroke  at  the  speeds  shown  :  — 


Weight  of  falling  parts. 

3  owt. 

5  cwt. 

7  cwt. 

10  cwt. 

17  in. 

21  in. 

24  in. 

27  in. 

140 

120 

115 

110 

Horse  power  at  full  stroke. . . . 

10 

IG 

•-0 

30 

It  may  be  thought  that  the  powers  here  given  are  somewhat 
high,  and  it  is  admitted  that  such  figures  can  only  be  justified 
by  really  powerful  'blows. 

It  has,  however,  been  shown,  both  by  the  diagrams  and  by 
the  samples  of  work,  that  exceedingly  powerful  blows  are 
actually  obtained. 

It  is,  of  course,  possible  on  the  principle  adopted  to  design  a 
liamnier  with  cylinders  of  such  proportions  as  to  give  a  blow 
of  any  required  intensity,  but  there  is  naturally  a  limit  to  what 
is  desirable. 

In  the  actual  design  the  endeavour  has  been  to  keep  the 
blow  about  equal  to  that  of  a  good  steam  hammer  of  equal 
falling  weight;  indeed,  in  general  form  the  diagram  veiy 
closely  resembles  that  of  a  steam  hammer,  but  there  arc 
important  differences  in  favour  of  the  pneumatic  hammer. 

In  the  first  place,  in  a  steam  hammer  which  is  controlled 
by  self-acting  valve  gear  the  steam  is  reversed  before  the  blow 


is  struck,  which  seriously  detracts  from  the  force  of  the  blow. 

In  a  steam  hammer,  too,  a  certain  amount  of  back  pressure 
is  inevitable. 

Here,  however,  the  air  is  withdrawn  from  one  side  as  it  is 
applied  to  the  other  .side  of  the  piston,  a  small  amount  of 
vacuum  being  obtained  which  increases  the  force  of  the  blow. 

Conclusion. 

In  the  foregoing  paper  it  has  not  only  been  the  endeavour 
to  describe  clearly  the  main  features  of  the  hammers  to  which 
attention  has  been  directed,  but  also  to  trace  in  outline  the 
process  by  which  they  have  been  evolved,  showing  the  rehition 
ill  which  they  stand  to  other  and  earlier  hammers,  and  their 
claims  to  superiority  in  various  iioints. 

Up  to  the  present  the  10 cwt.  pneumatic  hammer  is  the 
largest  that  has  been  made,  but  a  15  cwt.  hammer  is  in 
progress. 

A  short  discussion  followed  the  reading  of  Mr.  Massey's 
paper,  but  beyond  the  congratulations  of  several  speakers  upon 
the  high  position  which  Messrs.  B.  and  S.  Massey  have  attained 
ill  this  branch  of  engineering,  no  serious  criticisms  were  forth- 
coining.  One  speaker,  however,  exhibited  an  interesting  chart 
diagram  sho^ving  the  electrical  consumption  of  a  hammer 
when  in  use.    After  a  short  reply  the  proceedings  closed. 

At  the  commencement  of  the  reading  of  the  paper  the  chair- 
man (Mr.  Alfred  Saxon)  announced  that  amongst  the  new 
members  elected  at  the  quarterly  meeting  was  Mr.  Okubo,  a 
Japanese  connected  with  the  textile  trade.  TTie  announcement 
was  greeted  with  cheers. 

WORK  AND  WAGES. 

Bradford . — -The  trade  in  this  district  shows  some  signs 
of  iniprovemeiiti,  one  firm  having  received  a  Government 
order,  for  which  it  is  expected  they  will  engage  a  night 
sliift.  Most  of  the  other  firms,  liowever,  including  the 
textile  industry,  are  Init  moderately  well  employed. 

Glasgow.-— Although  the  unemployed  are  still  on  the 
increase,  tliere  have  heen  a  large  number  of  iocal  orders 
booked,  so  that  it  is  hoped  there  will  be  a  considerable 
improvement  shortly. 

liuddersfield. — ^Trade  in  this  district  is  still  declining, 
especially  in  the  textile  machine  shops,  and  the  ranks  of  the 
unemployed  are  lieing  continually  augmented,  one  firm 
having  discharged  thirty  per  cent  of  their  woi-kmen  in  one 
week,  and  another  finn,  which  had  booked  large  orders 
for  Japan,  have  had  these  cancelled  owing  to  tlie  war,  and 
have  con  sequent!  been  compelled  to  reduce  their  staff. 
A  firm  of  valve  makeis  wlio  liave  been  busy  with  a  large 
order  from  Melbourne  have  now  completed  this.  Firms 
engaged  in  electric  travelling  cranes  are,  liowever,  busy, 
one  firm  making  a  si>ecialty  of  these  working  overtime, 
with  every  jn-ospect  of  continuing  to  do  so. 

Lincoln. — ^AU  finns  in  this  district  are  busy,  and  trade 
may  be  classed  as  good,  the  war  in  the  East  not  having 
interfered  so  far  with  tlie  continuance  of  orders,  and  work 
is  assured  for  many  months. 

niddlesbroug-h. — ^The  engineering  trade  is  improving 
somewhat,  althougii  there  are  ahout  three  per  cent,  of  the 
eiigineeis  idle.  The  shipyards  and  maruie  shopsi  have 
ple'iity  of  work  on  hand,  and  the  prosiiects  for  the  summer 
months  are  good.  The  members  of  the  Amalgamated 
Society  of  Engineers  are  agitating  for  an  advance  of  wages. 
With  the  exception  of  one  firm,  all  the  rolling  mills  are 
working  full  time.  A  large  shipment  of  rolling  gear  has 
just  arrived  from  America  for  one  of  the  large  rolling 
mills  here.  Pllectrical  engineers  have  plenty  of  work,  but 
tlie  building  trade  is  very  quiet. 

[SJeath.  ^There  is  some  improvement  in  the  trade  of 

this  district,  one  shop  having  work  in  hand  for  a  tin-plate 
works  at  Moriston  and  other  repair  work;  another  has 
lor  al  lepair  work  in  hand.  Short  time  is  still  worked  m 
one  or  two  foundries.  One  tin-plate  works  has  started  tw(> 
additional  mills,  whilst  the  others  are  working  steadily.  . 
The  blast,  furnaces,  the  copper,  chemical,  and  spelter  works 
are  all  working-  full  time,  whilst  collieries  are  only  moderate. 
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THE  THREE-CYLINDER  "COMPOUNDS"  OF 
THE    MIDLAND  RAILWAY. 

Some  two  years  acfo  the  Midland  Railway  Company 
introduced,  for  workinp:  tlieir  more  important  express 
trains  over  the  severe  <iTadients  encountered  on  the  section 
of  their  line  between  Leeds  and  Carlisle,  two  compound 
locomotives,  Nos.  2,631  and  '2X)'^'2.  These  enc;ines,  designed 
by  Mr.  S.  W.  Johnson,  and  erected  at  the  Derby  Works, 
were  "  compounded ''  on  the  svstem  patented  by  Mr. 
W.  M.  Smith,  of  the  N.E.R. '  Works,  Gateshead.  So 
successful  were  the  results  derived  from  the  o|)erations  O'f 
these  two  compound  locomotives,  that  other  three  engines 
of  a  similar  design  wei'e  put  on  order,  and  liave  recently 
been  introduced  into  regular  express  woa'k  on  the  Midland 
Railway,  and  are  now  working  heavj'  ti'ain  leads  at  high 
rates  of  speed,  as  between  St.  Pancras  and  Leicester.  The 
latest  engines  are  numbered  2,6.33,  2,634,  and  2,63.5,  and 
have  a  high-pressure  cylinder  with  19  in.  diameter,  and 
two  low-pressure  C3dinders,  21  in.,  with  a  stroke  of  26  in. 
The  diameter  of  the  bogie  wheels  is  3  ft.  65  in.,  and  of  the 
coupled  wheels  7  ft.      The  wheel  base  of  the  bogies  is 


so  aiTanged  that  the  cut-off  in  the  low-pressure  cylinders 
is  later  than  that  of  the  high-pressure  in  all  positions. 
Two  (Nos.  2,632  and  2,635)  of  the  five  engines  forming 
this  class  are  fitted  with  Servo  tubes,  which  give  a  heating 
sui-face  of  1,569'8  square  feet,  and  a  total  of  1,719  8  square 
feet. 


IMPROVED   SAND  MIXER. 

At  the  present  time,  when  the  art  of  moulding  has  become 
more  of  a  continuous  mechanical  nature  in  order  to  make 
it  pay,  and  to  cope  with  the  demand  for  a  large  number 
of  moderately-sized  castings  at  a  low  price,  the  employment 
of  every  machine  that  will  reduce  labour  and  cost  to  the 
lowest  possible  minimum  is  a  matter  of  grave  consideration. 

Hence,  the  employment  of  moulding  machines,  of  which 
there  are  a  variety,  and  a  judicious  method  of  making- 
patterns  in  such  a  way  that  cheap  labour  can  be  emploA-ed 
with  safety,  and  little  risk  of  making  wasters,  has  been 
brought  to  a  state  of  perfection,  resulting  in  dividends  in 
m;uiy  of  the  foundries  which  could  not  have  been  made  to 
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6  ft.  6  in.,  centre  of  bogie  to  driving-wheel  centre  11  ft.  6  in., 
coupled-wheel  centres  9  ft.  6  in.,  total  wheel  base  2i  ft.  3  in. 
Length  of  boiler  barrel  11  ft.  7  in.,  diameter  of  boiler  barrel 
4:  ft.  8  in.  Height  of  centre  above  rails  8  ft.  6  in.  Number 
of  tubes  261,  diameter  If  in.,  enlarged  to  IJin.  at  smoke- 
box  end;  length  between  tube  plates  11  ft.  llf  in.  Heat- 
ing surface — firebox  150  square  feet,  tubes  1,448  square 
feet,  total  1,598  square  feet.  Grate  area  26  square  feet. 
The  weight  of  the  engines  in  working  order  is  59  tons 
10  cwt.  1  qr.,  distributed  as  follows :  On  bogie  wheels 
20  tons  12  cwt.  3  qr.,  on  driving  wheels  19  tons  11  cwt. 
2  qr.,  and  on  trailing  wheels  19  tons  6  cwt.  The  tender 
runs  on  two  bogies,  and  carries  4,500  gallons  of  water,  and 
weighs  52  tons  12  cwt.  3  qr.,  so  that  the  new  compounds 
of  the  Midland  Railway  have  an  aggi-egate  weight  of  no 
less  than  112  tons  3  cwt.  Engine  No.  2,6J:3,  illustrated 
herewith,  and  its  two  sister  engines,  are  provided  with  the 
new  arrangement  whereby  there  is  only  one  reversing  gear 
for  both  high  and  low  pressure  cylinders,  tlie  gear  being 


pay  on  the  old  system  of  variety  and  hand  moulding.  The 
modern  sj'stem  has  created  a  demand  for  a  really 
good  and  efficient  machine  to  mix  the  sand  and  make  it 
ready  for  the  moulding  machine  at  a  negligible  cost. 

This  has  led  Mr.  J.  S.  Hall,  Midland  Ironwoi-ks,  Newark- 
on-Trent,  to  study  the  matter,  with  the  result  that  the 
machine  here  illustrated  has,  we  understand,  been  the 
means  of  reducin<i  the  cost  of  riddlina:  and  mixing  the 
sand  to  less  than  Id.  per  ton,  and  when  working  in  con- 
junction with  a  band  or  other  type  conveyer  it  will  not 
only  mix  the  sand  thoroughly,  but  will  deliver  it  at  the  rate 
of  four  tons  ]ier  hour  to  any  of  the  moulding  machines  at 
the  cost  of  1  jd.  per  ton,  and  less  where  large  quantities  are 
required. 

The  action  of  the  machine  is  a  combination  of  high 
centrifugal  force  with  opposing  steel  bars  I'evolving  in 
opposite  directions,  which  grind  and  mix  the  sand  in  its 
passage  through  them,  dividing  every  particle,  and 
thoroughly  mixing  and  kneading  them  with  other  particles. 
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with  the  result  that  a  fine,  equal,  and  perfect  moulding  is 
obtained  at  a  nominal  cost. 

The  machine,  with  the  exception  of  the  bed  plate,  is 
constructed  of  steel  throughout,  to  stand  any  strain  that 
might  result  through  a  piece  of  iron  going  in  with  the 


tion  to  prevent  the  material  passing  too  rapidly  through 
the  machine,  and  to  mix  the  same  thoroughly. 

The  machine  is  meeting  with  great  success,  and,  wlien  a 
.system  of  labour-saving  appliances  are  used  in  conjunction 
with  it,  it  is  surprising  tlic  result  olitaiiied  at  sucli  a  iiomiiinl 


Fig.    1.— improved    SAND  MIXLR. 


Fir.   2.— IMPROVED    SAND  MIXER. 


sand,  and  the  spindles  run  in  gvua-metal  bearings  well 
lu];ricated  by  automatic  lubrication. 

The  grinding  bars  are  of  steel,  machined  and  fitted  into 
the  turned  rings  and  steel  plates  that  carry  tliem,  eyeiy 
alternate  ring  being  constructed  to  run  in  an  opposite  direc- 


cost  has  not  appealed  to  every  ironfounder  who  studies 
to  make  good  castings  at  a  small  cost. 

The  machine  is  made  in  several  sizes  to  suit  all  classes  of 
iron  and  steel  founders,  and  should  readily  repay  the  first 
outlay. 
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VALVES   AND   VALVE    MECHANISM  OF 
INTERNAL  COMBUSTION  ENGINES.* 

If  any  apology  is  necessary  for  introducing  this  subject,  it 
can  surely  be  found  in  tlie  controversy  that  has  recently 
taken  place  concerning  the  merits  and  demerits  of  automatic 
and  meclnniically-operated  induction  valws.  The  views  ex- 
pressed have  been  so  manifold  and  so  various  that  this  paper 
will — if  it  serves  no  other  purpose — ^at  least  provoke  discussion. 

In  order  to  keep  tlie  paper  within  reasonable  limits,  I  propose 
to  confine  my  remarks  entirely  to  the  valves  and  valve  mechan- 
isms employed  in  the  internal-combustion  engines  of  the  "  Otto," 
of  fcmr-cycle  typo,  now  almost  universally  used  in  self-propelled 
vehicles  (jf  the  pleasure  type.  It  must,  therefore,  not  be  con- 
sidered in  any  way  as  historical,  as  it  would  be  impossible,  in  a 
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paper  of  a  length  compatible  with  the  time  allowed  for  reading 
and  discussion,  to  deal  exhaustively  with  all  the  various  forms 
and  constructions  of  valves  and  valve  mechanisms  that  liave 
been  used  in  these  engines  experimentally  and  otherwise. 

In  the  modern  petrol  engine  it  is  the  universal  practice  t*>  open 
the  exhaii.st  valve  positively — i.r.,  by  mechanical  means — and 
to  close  it  by  a  spring.  In  early  practice  tlie  induction  valve 
was  arranged  to  open  atmospherically  or  automatically — i.e.,  by 
reason  of  the  differences  of  pressure  in  the  induction  pipe  and 
cylinder — ^and  to  be  closed  by  a  spring,  but  at  the  present  time 
the  tendency  of  manufacturers  is  to  operate  these  valves 
mechanically  in  a  similar  manner  to  the  exhaust  valves,  though, 
if  iMie  can  judge  from  the  published  lemaiks  cif  some  manu- 
facturers, they  have  only  abandoned  the  atmospheric  valve  for 
the  mechanically-opei'atcd  valve  to  meet  public  fancy  rather 
than  because  they  tliink  any  advantage  accrues  from  the  use  of 
such  valves. 

The  construction  and  arrangement  of  both  atmospheric  and 
mechanically-operated  valves  is  now  so  well  known  that  but  a 
brief  description  of  thcin  is  necessary.  The  exhaust  valves  are 
usually  arranged  to  open  upwards,  and  are  operated  directly  by 
the  lifters  or  strikers  contacting  the  cams  on  the  half-motion 
shaft.  The  induction  valves  when  atmospherically  operated  are 
almost  universally  placed  above  the  exhaust  valves,  and  are 

m'  "  paper  read  before  the  Automobile  Club  by  Mr.  R.  E.'PbiUips,  on 
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adapted  to  open  downwards.  If  the  induction  valves  are 
machanically  operated  they  are  generally  placed  in  one  of  three 
positions:  (1)  side  by  side  with  the  exhaust  valves,  in  which 
case  they  are  operated  by  cams  on  the  half-motion  shaft 
carrying  the  cams  for  the  exhaust  valves;  (2)  on  the  opposite 
side  of  the  cylinder  to  the  exhaiist  valves,  in.  which  case  they 
are  operated  by  cams  on  a  second  half-motion  shaft;  (3)  im- 
mediately above  the  exhaust  valves,  in  the  same  position  as 
atmospheric  valves  are  placed,  in  which  case  they  are  operated 
by  cams,  on  the  half-motion  shaft  carrying  the  cams  for  the 
exhaust  valves,  acting  through  rocking  levers.  Where  the  size 
of  the  cylinder  is  such  that  there  is  room  to  place  the  valves 
side  by  side  without  cither  decreasing  the  size  of  the  valves  or 
unduly  increasing  the  length  of  the  engine,  this  would  appear  tc 
be  the  best  arrangement,  and  failing  this,  the  arrangement  in 
which  the  induction  valve  is  placed  above  the  exhaust  valve. 
There  seems  to  be  neither  rhyme  nor  reason  for  locating  the 
induction  and  exhaust  valves  on  opposite  sides  of  the  cylinder, 
as  apart  from  the  extra  parts  whicli  this  construction  necessi- 
tates, both  the  irregular  shape  of  the  combu.stion  chamber,  and 
the  enlarged  area  of  the  cooling  surface  of  such  chamber,  must  be 
detrimental  to  combustion,  and  hence  to  the  general  efficiency 
of  the  motor. 

The  valves,  whether  controlling  the  admission  or  exhaust,  are 
retained  on  their  seating  by  springs.  If  the  induction  valve  is 
of  the  atmospheric  ty]3e  the  spring  is  a  light  one,  so  that  the 
valve  will  open  automatically  when  the  pressure  in  the  induction 
pipp — clue  to  the  vacuum  formed  in  the  cylinder  by  the  piston 
on  its  suction  .stroke — is  sufficient  to  overcome  the  resistance 
of  tlie  spring.  If  the  valve,  whether  induction  or  exhaust,  is 
iiicelianically  operated,  the  spring  is  a  strong  one,  and  the  valve 
is  lifted  by  pressure  exerted  on  the  valve  by  mechanical  means, 
usually  derived  from  a  cam  on  a  shaft  driven  at  half  the  speed 
of  the  crank  shaft  of  the  motor,  commonly  known  as  the 
'■  lialf-iiiotion  "  or  "half-time"  shaft. 

In  induction  valves  of  the  atmospheric  type  the  spring  is  the 
important  factor,  a>s  on  its  perfect  adjustment  depends  the 
efficient  action  of  the  valve.  To  enable  the  valve  to  open  as 
early  as  possible  in  the  suction  stroke,  the  spring  must  be  a 
light  one;  but,  on  the  other  hand,  if  the  spring  is  too  light,  the 
valve  will  l)e  sluggish  and  irregular  in  closing.  To  increase 
the  strength  of  the  spring  not  only  increases  the  lag  of  the 
valve  at  opening,  but  also  increases  the  tendency  of  the  valve 
to  set  up  a  vibratory  action.    It  is  therefore  apparent  that  the 
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conditions  necessary  for  perfect  opening  and  closing  are  so 
opposite  that  the  best  that  can  be  done  is  to  strike  a  happy 
medium,  which,  like  all  other  compromises,  .satisfies  neither 
condition,  and  only  produces  a  medium  result. 

In  addition  to  these,  the  atmospheric  induction  valve  has 
other,  though  less  serious,  defects.  For  instance,  it  is  liable  to 
"stick  up  ""on  its  seating.  It  is  subject  to  considerable  wear 
and  teaT,  especially  on  its  washer  and  cottar,  when  such  are  used, 
and  the  controlling  spring  is  exceedingly  liable  t-o  become 
impaired  by  use,  necessitating  frequent  adjustment  and 
replacement, 
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A  comparison  between  the  atmospheric  and  the  meohanically- 
ope rated  induction  valve  can,  I  think,  be  best  made  by  compar- 
ing- them  with  an  ideal  standard.  First,  to  fix  the  standard. 
What  are  the  essentials  for  an  ideal  indnction  valve?  I  take 
them  to  bo  as  follows:  — 

1.  A  positive  and  instantaneous  opening  immediately  the 
pressure  in  the  cylinder  falls  to  that  in  the  indnction  pipe, 
and  a  positive  closing  at  the  end  of  the  suction  stroke,  at  al! 
speeds  of  the  engine,  in  order  to  obtain  the  greatest  volume  of 
charge  into  the  cylinder. 

2.  Inability  of  its  action  to  become  impaired  or  disarranged 
by  use. 

3.  Automatic  adjustment  of  the  time  of  opening  according 
to  the  speed  of  the  engine. 

4.  Inability  to  "  stick  up  "  on  its  seating. 

5.  Absence  of  vibratory  action,  and  consequently  diminution 
in  wear  and  tear  and  absence  of  noise. 

Let  us  see  how  near  the  two  types  of  induction  valves  at 
present  in  use  approach  this  ideal. 

Dealing  first  with  the  opening  and  closing.  As  the  atmo- 
spheric valve  only  opens  after  the  piston  has  completed 
so  much  of  its  suction  stroke  as  is  necessary  to  create 
a  vacuum  in  the  cylinder  sufficient  to  overcome  the  strength 
of  the  spring  operating  to  keep  the  valve  on  its  seating,  a  full 
charge  of  gas  is  never  drawn  into  the  cylinder,  and  owing  to 
the  lightness   of  the  spring  which   determines   the  time  of 
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opening,  the  valve  does  not  return  to  its  seating  positively  at 
the  end  of  the  suction  stroke,  with  the  result  that  a  certain 
percentage  of  gas  in  the  cylinder  is  discharged  through  the 
valve,  involving  a  loss  both  in  the  quantity  of  the  charge  and 
in  the  compression,  with  a.  relative  reduction  of  power.  Tliere 
is  consequently  a  loss  at  each  end  of  the  section  stroke,  and,  as 
I  have  before  pointed  out,  any  attempt  to  counteract  the  loss 
at  either  end  only  aggravates  the  loss  at  the  opposite  end. 
Beyond  which,  any  loss  of  compression  in  the  cylinder  increases 
the  lag  of  the  valve  at  opening.  Owing  to  its  automatic  action, 
the  time  at  which  an  atmospheric  valve  opens  with  relation 
to  the  position  of  the  piston  in  the  cylinder  during  the  suction 
stroke  varies  with  the  pressure  of  the  exhaust  gases  remaining 
in  the  cylinder  at  the  end  of  the  exhaust  stroke,  which 
pressure  varies  with  the  speed  of  the  engine.  With  a  mecliani- 
cally-operated  valve,  iiowever,  no  such  variation  in  the  time 
of  opening  can  take  place,  as  the  action  is  a  positive  one,  and 
owing  to  the  varying  pressure  of  the  exhaust  -gases  remaining  in 
the  cylinder  at  the  end  of  the  exhaust  stroke,  the  valve  must 
be  set  to  close,  not  at  the  dead  centre,  but  some  time  later, 
in  order  to  avoid  opening  the  valve  before  the  pressure  of  the 
exhaust  gases  in  the  cylinder  have  fallen  to  atmospheric  pressure, 
otherwise  the  said  gases  will  blow  back  into  the  induction 
pipe  and  thereby  reduce  the  volume  of  the  incoming  charge. 
Consequently,  whether  the  valve  is  set  to  open  at  the  dead 
centre  or  later,  a  full  charge  of  mixtiire  can  never  be  drawn 
into  the  cylinder  when  the  engine  is  running  at  a  high  speed. 
While  the  advantages  under  this  head  undoubtedly  rest  with 
the  meclianica.Uy-operated  valve,  its  action  is  by  no  means  a 
perfect  one. 

Dealing  next  with  the  cjuestion  of  wear  and  tear.  The  spring 
of  the  atmospheric  valve,  owing  to  its  delicacy,  is  its  weak 
point,  and,  as  the  perfect  action  of  this  type  of  valve  depends 
c'ntirely  upon  the  spring,  it  follows  that  any  variation  in  the 
tension  of  the  spring  at  once  impairs  the  efficient  action  of  the 
valve.    The  cottars  and  washers  through  which  the  springs  art 


on  the  valves  are  also  subject  to  considerable  wear,  and  not 
infrequently  break,  owing  to  the  continuous  hammering  to 
which  they  are  subjected.  With  a  mechanically-operated  valve 
this  hammering  action  is  very  greatly  reduced,  and  the  only 
serious  wear  and  tear  arises  in  the  parts  of  the  operating 
mechanism.  Any  wear  in  the  strikers  or  lifters,  or  operating 
ilevoris — when  such  are  used — means  so  much  lost  motion] 
involving  a  lap  of  the  valve  at  opening  and  a  lead  at  closing. 
There  is,  therefore,  not  much  to  choose  between  the  two  types 
of  valve  under  this  head. 

In  the  matter  of  adjustment.  It  is  well  known  that  with 
atmospheric  valves  there  is  considerable  difficulty  in  adjusting 
the  strength  of  the  spring  of  the  valve  so  as  to  obtain  the 
greatest  efficiency  even  in  a  single-cylinder  engine,  while  with  a 
multiple-cylinder  engine  it  is  a  matter  of  almost  impossibility  to 
so  adjust  the  springs  of  all  the  valves  as  to  obtain  an  equal 
output  from  all  the  cylinders.  Although  the  same  difficulty 
arises  with  mechanically-operated  valves  in  so  adjusting  the 
strikers  or  Jifters  as  to  obtain  an  exactly  similar  time  and 
period  of  opening  of  all  the  valves,  the  adjustment  is  a  much 
simpler  one  than  the  adjustment  of  the  springs  of  atmospheric 
valves,  and,  consequently,  the  mechanically-operated  valve  has 
a  slight  advantage  under  this  head. 

As  regards  "  sticking  up."  As  this  cannot  possibly  take  place 
with  a  mechanically-operated  valve,  this  type  of  valve  scores  on 
this  point. 

Lastly,  with  respect  to  vibratory  action  and  noise.  All  atmo- 
spheric valvesi — some  to  a  greater  extent  than  others — produce 
a  chattering  noise,  due  to  the  vibratory  action  set  up  by  the 
sucking  action  of  the  piston.  This  not  only  diminishes  the 
amount  of  charge  drawn  into  and  retained  in  the  cylinder,  but 
subjects  the  cottars  and  washers  of  the  valve  to  a  considerable 
amount  of  hammering,  involving  wear  and  tear.  With  mechani- 
cally-op?rated  valves  this  vibratory  action  is  entirely  absent,  so 
that  on  this  jioint  the  advantage  lies  with  this  type  of  valve. 

It  is,  therefore,  clear  that  of  the  two  types  of  valves  the 
mechanically-ojjprated  one  approaches  most  nearly  to  the  theoreti- 
cally perfect  valve,  but  it  is  at  the  same  time  apparent  that 
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neither  completely  reaches  the  ideal  standard  hereinbefore  laid 
down,  inasmuch  as  (1)  neither  o])ens  at  the  theoretically  correct 
time  at  all  speeds  of  the  engine,  and  consequently  with  neither 
is  a  full  and  complete  volume  of  charge  drawn  into  the  cylinder 
at  all  times;  and  (2)  both  require  adjustment  to  keep  them 
working  at  their  greatest  efficiency. 

As  the  results  ot  some  experiments  with  the  induction  valves 
of  the  engine  of  my  Rochet-Schneider  ear,  I  have  designed  a 
valve  which — inasmuch  as  it  fulfils  all  the  essentials  I  have  laid 
down  as  necessary  in  a  perfect  valve — I  believe  will  be  found 
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as  iniicli  ill  advance  of  the  mecliaiiicalJy-opeiated  valve  as  that 
valve  is  in  advance  of  the  atmospheric  valve. 

The  special  feature  of  this  valve,  which  I  have  termed  the 
"  auto-mecliauieal,"  is  that  it  is  retained  oil  its  seating  duriiio; 
the  whole  of  the  coiiiprcssion  aud  working  strokes  aud  during 
part  of  the  exhaust  stroke  of  the  piston  by  a  spring,  and  during 
the  latter  part  of  the  exhaust  stroke  of  the  piston  by  the 
pressure  of  the  exhaust  gases  in  the  cylinder  alone,  so  that  it  is 
free  to  open  automatically — either  by  gravity  or  by  the  action 
of  41  spring — immediatcily  the  pressure  within  the  cylinder 
drops  to  that  in  the  induction  pipe,  with  the  result  that  it 
always  open  at  the  correct  time,  whatever  the  speed  of  the 
engine.  The  spring  employed  is  strong  enough  to  ensure  the 
positive  closing  of  the  valve,  and  the  pressure  of  the  spring  is 
removed  from  the  valve  so  as  to  free  it  before  the  end  of  the 
exhaust  stroke,  aud  is  restored  to  it  to  allow  it  to  operate  to 
close  the  valve  at  tlie  end  of  the  suction  stroke  of  the  piston  by 
mechanical  means,  preferably  by  mechanism  deriving  its  motion 


depress  the  plunger  D,  and  consequently  the  spring  E,  thus 
removing  the  pressure  of  said  spring  from  the  valve  A.  As  the 
exhaust  cam  is  arranged  to  give  the  exhaust  valve  a  lead,  the 
pressure  of  the  spring  is  removed  from  the  valve  before  the  end 
of  the  exhaust  stroke,  so  that  it  is  then  only  retained  on  its 
seating  by  tiic  pressure  of  the  exhaust  gases  in  the  cylinder, 
and  it  is  therefore  free  to  open  immediately  tlie  said  pressure 
falls  to  the  pressure  in  the  induction  pipe,  which  it  does  by 
gravity.  In  order  to  force  the  valve  from  its  seating  in  case  it 
has  "stuck  up,"  the  recess  in  the  plunger  D  is  made  of  such  p. 
depth  that  the  plunger  contacts  the  top  of  the  stem  of  the  valve 
immediately  after  the  time  the  valve  should  normally  op?n,  in 
casL'  the  valve  has  not  left  its  scat  automatically. 

As  I  had  this  valve  mechanism  fitted  to  the  engine  of  my 
"  Rochet-Schneider  car  early  last  spring,  and  the  car  has  been 
in  constant  use  ever-  since,  it  has  had  a  pretty  thorough  and 
exhaustive  trial,  and  I  may  here  remark  that  after  the  various 
new  parts  had  been  made  and  the  old  ones  altered  tliey  were 
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from  a  cam  on  the  half-motion  shaft  of  the  engine.  As  the 
time  at  which  the  pressure  of  the  spring  can  be  removed  from 
the  valve  is  immaterial  within  certain  limits,  so  long  as  it  is 
in  advance  of  the  time  the  valve  should  open,  the  motion  for 
operating  tlic  mechanism  for  removing  the  pressure  of  the  spring 
from,  and  restoring  it  to,  the  valve  can  be  taken  from  the  cam 
actuating  the  exhaust  valve,  but  of  course  this  is  not  obligatory. 

Fig.  1  illustrates  diagrammatically  how  I  applied  this  valve 
mechanism  to  the  Rochet-Suhiicider  engine.  The  cap  C,  which 
screws  into  the  head  of  the  cylinder  to  keep  the  valve 
seating  B  in  position,  has  been  bored  out  to  receive  a  plunger 
D,  which  works  freely  in  said  cap,  and  contacts  the  washer  a' 
on  the  stem  a  of  the  valve  A,  against  which  the  one  end  of 
the  spring  E,  operating  to  retain  the  valve  on  its  seating,  bears. 
The  end  of  the  plunger  is  recessed  to  receive  the  end  of  the 
stem  a  of  the  valve,  and  is  also  slotted  to  clear  the  cottar  which, 
locates  the  washer  a'  on  the  stem  of  the  valve,  so  that  the 
jiluiiger  engages  the  washer  only.  On  the  top  of  the  cylinder 
is  pivoted  a  lever  F,  which  engages  the  top  of  the  plunger 
through  an  adjustaVile  set-screw.  On  to  the  crank  caise  is 
pivoted  a  bell-crank  lever  G,  the  vertical  arm  of  which  carries 
a  roller  which  engages  the  exhaust  cam  at  an  angle  of  90  deg. 
from  the  point  at  which  the  motion  for  operating  the  exhaust 
valve  is  taken.  The  horizontal  arm  of  the  bell-crank  K^ver  G  is  i 
connected  to  the  free  end  of  the  lever  F  by  a  suitable  rod  or  i 
link  H.    It  will  therefore  be  seen  that  the  cam  operates  to 


assembled  on  the  engine  by  myself  personally,  and  after  com- 
pletion the  engine  started  off  at  the  first  turn  of  the  handle,  and 
no  alteration  or  adjustment  has  been  made  from  that  day  to  this. 
I  call  particular  attention  to  this  as  emphasising  the  fact  that 
this  valve  requires  no  adjustment  either  in  the  first  instance,  or 
subsequently,  as  it  automatically  adjusts  itself  to  its  work  under 
all  conditions.  In  fitting  this  valve  to  my  engine  I  did  it  in 
such  a  manner  as  to  permit  of  the  re-iustatement  of  the  atmo- 
spheric valves  in  their  original  form  at  will,  so  that  a  comparison 
in  the  efficiency  of  the  engine  with  these  two  valves  in  actual 
running  could  be  made.  After  an  exhaustive  series  of  runs  with 
each  type  of  valve  under  as  approximately  as  possible  similar 
conditions,  I  have  no  doubt  whatever  in  my  own  mind  as  to  the 
increased  power  of  the  engine  when  fitted  with  this  valve,  and 
my  views  are  endorsed  by  several  men  fully  qualified  to  form 
an  accurate  opinion. 

Fig.  2  shows  the  valve  designed  for  application  to  the  engine 
of  a  well-known  car.  In  this  construction  the  stem  a  of  the 
valve  passes  freely  through  the  plunger  D,  so  that  the  said 
plunger  performs  also  the  function  of  the  washer  a',  the  cottar 
locating  its  normal  position  with  respect  to  the  stem  of  the 
valve,  fitting  in  a  recess  in  the  top  end  of  the  plunger.  The  end 
of  the  lever  F  is  forked  to  clear  the  stern  of  the  valve,  and 
engages  a  cap  r/,  closing  the  recess  in  the  top  of  the  plunger. 
The  bell-crank  lever  J  provides  a  simple  means  of  throttling  the 
volume  of  tlie  charge  by  varying  the  amount  the  valve  can 
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opeu.  Tlie  fuuctiou  of  the  small  spring  K,  located  under  the 
nuts  on  the  eud  of  the  stem  of  the  valve,  is  to  act  as  a  cushion 
to  break  the  fall  of  the  valve  when  opening. 

Fig-.  3  shows  a  modified  arrangenieut,  in  which  the  con- 
trolling spring  E  is  arranged  outside  the  valve-bo.x,  which 
renders  it  more  accessible.  The  spring  in  this  case,  instead 
of  acting  between  the  valve  and  its  seating,  acts  on  the  valve 
through  the  rocking  lever  F.  To  force  the  valve  from  its 
seating,  should  it  have  "  stuck  up,"  a  collar  L  is  fixed  on  the 
stem  of  the  valve  at  such  a  distance  below  the  operative  end  of 
the  rocking  lever  F  as  will  cause  the  said  lever  to  contact  the 
collar  at  a  time  subsequent  to  the  time  when  the  valve  should 
open  under  normal  conditions,  in  case  it  has  not  left  its 
seating. 

The  valve  is  preferably  arranged  to  open  downwards,  so  that 
it  opens  by  gravity ;  but  when,  for  constructional  reasons,  it  is 
arranged  to  open  upwards  a  spring  M  is  employed  to  lift  it  as 
shown  in  fig.  4,  the  strength  of  the  spring  iDeing  such  that  it 
slightly  more  than  balances  the  weight  of  the  valve.  In  this 
constriiction  the  plunger  D  can  conveniently  be  formed  in  one 
with  the  striker  or  lifter  contacting  the  operating  cam. 

In  engines  with  four  or  more  cylinders  the  necessary  motion 
for  operating  the  springs  of  the  induction  valves  can  be  taken 
direct  from  the  lifters  or  strikers  of  the  exhaust  valves,  thereby 
materially  reducing  the  number  of  working  parts.  One  method 
of  doing  this  is  illustrated  by  fig.  5,  whcih  shows  an  engine  with 
four  cylinders  arranged  to  fire  in  the  following  order — 1,  3,  4,  2. 
It  will  be  seen  that  the  strikers  or  lifters  of  the  exhaust  cam  of 
No.  1  cylinder  operate  the  inlet  valve  of  No.  2  cylinder,  that  of 
the  exhaust  valve  of  No.  2  cylinder  the  inlet  valve  of  No.  4 
cylinder,  that  of  the  exhaust  valve  of  No.  3  cylinder  the  inlet 
valve  of  No.  1  cylinder,  and  that  of  the  exhaust  valve  of  No.  4 
cylinder  the  inlet  valve  of  No.  3  cylinder.  The  simplicity  of 
this  arrangement  is  so  obvious  that  further  comment  is  un- 
necessary. I        i  I  •*! 

I  think  it  will  be  conceded  that  this  valve  has  several  advan- 
tages over  the  types  of  valves  at  present  in  use.  In  the  first 
place,  its  efficient  action  is  not  afiected  by  loss  of  compression 
in  the  cylinder,  but,  on  the  other  hand,  to  some  extent  compen- 
sates for  it.  Secondly,  it  cannot  open  at  any  other  than  the 
correct  time,  owing  to  its  automatic  action  being  dependent  on 
the  conditions  that  govern  the  correct  time  of  opening.  Thirdly, 
it  automatically  adjusts  itself  to  its  work,  and  consec£uently 
continued  use  and  wear  do  not  affect  its  opening  at  the  correct 
time;  and,  fourthly,  in  engines  having  four  or  more  cylinders 
a  considerable  number  of  working  parts — as  compared  with  the 
present  mechanically-operated  valvesi — can  be  dispensed  with. 

These  advantages  wilj  appeal  to  both  users  and  manu- 
facturers. The  former  will  appreciate  the  fact  that  the  valve 
requires  no  attention  other  than  grinding  in,  and  the  latter 
cannot  afford  to  overlook  the  fact  that,  quite  apart  from  any 
increased  efficiency  of  the  engine  produced  by  the  use  of  this 
valve,  its  use  effects  a  consiclerable  saving  of  time  in  tuning 
up  an  engine,  more  especially  those  with  multiple  cylinders, 
and  that  with  such  multiple-cylinder  engines  the  reduced 
number  of  parts  required  to  operate  the  valves  means  so  much 
reduction  in  prime  cost. 


NOTICES    OF    MEETINGS,  &C. 


Institution  of  Electrical  Engineers. — Great  George 
Street,  April  14th,  "  Direct-reading  Measuring  Instruments 
for  Switchboard  Use,"  by  K.  Edgcumbe  and  F.  Punga  (dis- 
cussion). Also  "Eddy  Currents  and  Eddy  Current  Losses  in 
Cable  Sheaths,"  by  M.  B.  Field. 

Birmingham  Section. — April  20th,  ordinary  meeting. 
Institution  of  Civil  Engineers,  21st  April.  The  twelfth  "James 
Forrest"  lecture  will  be  delivered  by  Mr.  Dugald  Clerk;  subject, 
"  Internal-combustion  Engines." 

Institution  of  Mechanical  Engineers. — April  15th, 
further  discussion  on  "  Compound  Locomotives  in  France." 

North-East  Coast  Institution  of  Engineers  and  Ship- 
builders.— Ne-wcastle-on-Tyne :  April  16th,  graduates  section 
meeting.    April  22nd,  ordinary  general  meeting. 


Record  Speed  by  a  Cruiser. — Intelligence  was  received 
at  Queenstown"  on  March  28th  from  Bermuda  that  the  first- 
class  cruiser  Drake  belonging  to  the  Cruiser  Squadron  under 
Eear-Admiral  Fawkes,  had  broken  the  world's  record  for 
warships'  speed  in  the  recent  run  from  England  to  Las  Palmas. 
On  a  speed  trial,  the  Drake  averaged  24  knots  an  hour,  and 
practically  ran  away  from  the  other  ships  of  the  squadron,  j 
On  a  subsequent  run  from  Jamaica  to  Bermuda  the  Drake  j 
made  another  splendid  run,  leaving  Jamaica  on  a  Saturday 
night  and  reaching  Bermuda  on  the  following  Monday  morniiig. 
During  these  trials  the  engines  worked  in  a  highly  satis- 
factory manner,  and  there  was  no  overheating  of  any  jjarts. 


MESSRS.  CORDINGLEY'S  AUTOMOBILE  SHOW 
AT  THE  AGRICULTURAL  HALL. 

{Concluded' from  page  418.) 

Messrs.  Savage  Brothers  Limited,  King's  Lynn,  had  on 
view  several  foi-ms  of  their  well  known  "  Universal  Carrier" 
steani.  wagon  or  lurry,  and  their  patent  combined  steam 
sanitary  wagon.  As  these  wagons  have  previously  been 
described  in  our  columns,  we  will  not  say  more  than  remark 
that  they  are  still  one  of  the  best  examples  of  English  practice 
in  this  branch  of  engineering,  and  are  giving  entire  satis- 
faction to  eai'ly  j^urchasers. 

Messrs.  Foden  Ljjiiteu,  Elworth  Works,  Sandbach, 
showed  a  standard  5-ton  steam  wagon.  The  general  design 
of  this  steam  wagon  is  of  a  novel  character.  The  boiler, 
which  is  of  the  horizontal  multitubular  type,  forms  the  front 
part  of  the  framework.  The  sides  of  the  frame  are  con- 
structed of  strong  channel  steel,  tied  and  braced  together  in 
such  a  manner  as  to  secure  great  strength  in  the  complete 
lurry.  The  platform  of  the  vehicle  is  10ft.  to  lift,  long 
by  6  ft.  3  in.  wide.  The  boiler  is  fired  with  coke,  coal, 
oi'  wood.  The  wagon  is  di  iven  by  a  compound  steam  engine 
fixed  on  tlie  top  of  the  boiler,  so  as  to  be  readily  accessible, 
and  to  work  with  ''  dry  "  .steam.  The  cyliudei'S  are  4^  in. 
and  6|uL  diameter,  and  are  fitted  with  a  patented 
high-pressure  gear,  by  means  of  which  both  cylindei's 
can,  in  case  of  emergency,  receive  live  steam  from 
the  boiler,  and  eiicli  cylinder  exhausts  independently 
into  the  chimney.  The  reversing  motion  is  of  the  orduiaiy 
link  type,  and  the  whole  construction  of  engine  and  steer- 
ing arrangement  is  so  similai*  to  the  Foden traction 
engines,  that  any  ordiiuuy  traction-engine  driver  can  easily 
handle  the  wagon.  The  jjower  is  transmitted  by  a  pair  of 
S25ur  wheels  acting  on  a  compensating  gear  by  an  extra 
strong  roller  chain.  The  gearing  is  arranged  for  two 
speed,s — '9  to  1  and  24  to  1.  The  car  is  mounted  on 
laminated  springs,  with  steel  axle  guards  containing  the 
sliding  axle  boxes,  similar  to  those  on  the  modern  railway 
cairiage.  It  is  capable  ui  taking  a  load  of  five  tons  on 
itself  and  two  tons  on  a  trailer  at  an  average  speed  of  six 
miles  per  hour,  and  can  travel  twenty  miles  -without  taking 
uj)  water.  It  can  climb  a  hill  (with  slow  speed)  of  1  in  6 
with  full  load.  The  travelling  wheels  are  extra  large — front 
wheels  3  ft.  by  5  in.  on  face,  back  wheels  4  ft.  diameter  by 
10  in.  on  face,  and  so  constructed  that  frost  pins  and 
paddles  can  be  used.  The  back  wheels  can  be  made  up  to 
14  in.  oil  face  and  the  front  wheels  Gin.  for  soft  roads. 

Messrs.  the  Empire  Hagen  Motor  Wagon  Company, 
Sheffield  and  Gainsborough. — The  wagon  manufactured 
by  this  firm  has  several  distinct  featm-es.  The  motive 
power  is  derived  from  jjetrol  motor  placed  vertically  in 
front  of  the  wagon.  The  transmission  is  by  means  of  a 
crank,  the  stroke  of  which  is  changeable  automatically 
through  the  motor  by  ino-ving  a  small  lever  on  the  steering- 
gear.  The  crunk  pin  is  connected  by  a  connecting  I'od  with 
a  rocking  arm,  which  is  connected  by  two  rods  with  the 
levers  of  the  clutch  mechanism,  and,  the  stroke  of  the 
crank  being  changeable,  gives  all  speeds  from  zero  to 
maximum  without  shock  or  jar.  In  the  1904  type  the 
double  adjustable  crank  is  connected  direct  with  the 
oscillating  levers  of  the  clutch  mechanism  without  having 
the  r(K'king  arm  and  the  intermediate  axle.  The  clutch 
mechanism  fitted  on  the  hind  axle  consists  chiefly  of  a 
hardened  steel  disc,  which  has  one  circular  slot  on  each 
side.  In  each  slot  are  seven  jirojecting  ^uembers  of 
specially-formed  and  well-hardened  cramps.  The  pointed 
ends  of  these  cramps  fit  in  two  oscillating  levers 
in  such  a  manner  that  if  the  levers  a.re  in  motion 
through  the  stroke  of  the  adjustable  crank  with 
which  they  are  connected,  oidj'  the  noses  of  the 
l)ulled  lever  catch  tlie  cramps  and  cause  them  to 
iimnediately  grip  the  disc  in  the  slot,  pulling  the  disc  roimd 
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ill  one  directirm.  and  tllll^^  (ilitaiiiiiig  a  constant^  iiiutioii 
forward.  By  this  s^'steiu  a  backward  drive  witJi  all  tj])eed.s 
from  zero  to  iiiaxiiiiuiii  can  also  be  obtained. 

Our  attention  was  attracted  to  the  improved  compensated 
speed  indicator  exhibited  by  Messi'S.  S.  Smith  and  Son 
Limited,  9,  Strand,  London,  the  well-known  watch  makers. 
Tliis  insti'ument,  which  can  be  set  to  zero  at  will,  indicates 
on  a  watch  dial  speeds  from  zero  to  60  miles  per  hour,  and 
a  mileao:e  recoi'der  uj)  to  10,000  miles.  The  attachment  is 
a  well-th()U<j:ht^out  device,  tlie  method  of  contact  of  the 
flexible  shafting-  being  very  simple.  A  rim  or  collar  of 
hard-wearing  fibre  is  bolted  on  to  the  inside  hub  of  the 
wlieel.  and  a.  small  rubber  wheel  of  great  strength  and 
durability  is  held  friction-tight  by  means  of  a-n  adjustable 
arm  and  spring. 

DYNAMO   AND    MOTOR  TESTING.* 

[Continued  from  page  4~0-) 

OiH'iioail. — Tlio  capacity  to  withstaud  overload  should  be  as 
follows :  — 

For  generators,  motors,  and  motor-generators,  25  per  ceut  for 
^  hour;  tor  motors,  motor-geuerators,  and  transformers,  40 
per  cent  for  3  minutes. 

All  machines  must  be  able  to  work  safely  at  15  per  ceut  above 
normal  speed.  Generators  should  be  able  to  maintain  a  constant 
voltage  up  to  15  per  cent  above  the  normal. 

The  Yerband  Deutscher  Elektroteclmiker  further  insist  that 
not  <  nly  shall  thehorse  power  of  an  electro-motor  be  stated 
on  its  number  plate,  but  ralso  the  conditions  (such  as  "  con- 
tiraiously  working,"  "  intermittent,"  etc.)  under  which  the 
out|Dut  is  guaranteed. 

This  is  an  important  precaution,  as  it  is  difficult  for  the 
ordinarj'  user  to  understand  why  the  same  machine  should  some- 
times be  rated  as  a  5  H.P.  motor,  and  sometimes  as  having  an 
output  of  ?!  H.P.  Further,  it  is  important  to  attach  an  exact 
and  generally  understood  meaning  to  the  term  "  intermittent " 
as  applied  to  the  rating  of  .a  motor.  The  mere  fact  of  stopping 
and  immediately  re-'starting  the  motor  may  tend  rather  to 
increase  the  heating  of  the  motor,  than  to  enable  it  to  do  more 
work  by  becoming  cooled  at  each  stoppage. 

From  this  point  «f  view  the  rating  of  a  motor  for  "  inter- 
mittent "  working  as  given  above  hardly  seems  sufficiently 
jnecise.  Thus,  a  motor  which  after  a  run  of  one  hour  attained 
a  certain  final  temperature  might  take  considerably  longer  than 
one  hour  to  attain  its  original  temperature,  and  thus  when 
working  with  equal  periods  of  work  and  rest  might  ultimately 
reach  a  temperature  above  the  safe  limit.  There  is  considerable 
danger  of  the  term  "intermittent"  being  used  in  such  a  way 
as  to  lead  to  the  employment  of  a  motor  unsuited  for  its  work. 
For  example,  crane  motors  are  used  intermittently,  but  in 
some  cases  a  motor  rated  as  above  for  intermittent  working 
would  be  seriously  overloaded.  Thus  the  motor  for  travelling 
or  for  slewing  is  in  certain  cranes  in  almost  constant  uae  for 
several  hours  at  a  time,  although  used  intermittently  in  the 
sense  of  being  frequently  stopped  and  re-started. 

Inmlation  Test. — While  still  hot  from  the  trial  run,  the 
insulation  resistance  of  the  conductors  of  the  machine  should 
be  tested  by  the  application  of  double  the  working  v.iltagc  to 
the  insulation  between  windings  and  frame.  This  test  suoulJ 
be  made  quite  independently  of  any  other  high  voltage  tests 
which  may  be  made  on  the  armature  or  other  portions  of  the 
machine  before  being  completed.  The  ability  to  withstand 
double  the  working  voltage  is  far  more  important  than  any 
test  of  the  absolute  value  of  the  insulation  resistance. 

Besides  the  usual  trial  run  at  full  load  the  magnetic  properties 
of  every  machine  should  be  tested  and  recorded  by  the  manu- 
facturei-.  The  )  ecords  of  these  tests  are  of  great  imi)ortance  to  the 
manufacturer  himself  as  forming  a  valuable  check  on  the  quality 
and  uniformity  of  the  steel  or  iron  supplied  to  him  for  the 
magnets,  as  well  as  on  the  designer  in  the  case  of  new  deaigne 
or  special  windings.  To  the  purchaser  the  magnetic  properties 
of  his  dynamo  affect  its  behaviour  when  running  in  parallel  with 
other  machines  to  such  a  great  e.xtent  that  the  results  of  such 
tests  are  of  the  greatest  value.  Also  the  magnetisation  curve 
becomes  additionally  important  if  the  machine  should  at  a 
subsequent  time  bo  required  to  be  adapted  for  other  conditions 
than  those  originally  contemplated. 

The  usual  form  which  the  magnetic  tests  of  a  newly  com- 
jjleted  dynamo  take  is  the  determination  of  the  magnetisation 
curve  of  the  machine  on  no  load  and  on  full  load. 

The  curve  known  as  the  magnetisation  curve  is  usually  drawn 
with  values  of  the  magnetising  current  plotted  horizontally,  and 
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the  terminal  voltage  of  the  machine  plotted  vertically.  It 
therefore  shows  the  manner  m  whicU  the  voltage  depends  upoi; 
the  excitation.    (See  fig.  4.) 

In  obtaining  the  magnetisation  curve  the  machine  is  run  at 
a  constant  speed,  consequently  the  voltage  will  vary  only  with 
the  strength  of  field. 

The  exciting  current  is  derived  from  an  independent  source 
and  is  varied.  For  each  value  of  the  exciting  current  the 
voltage  generated  is  noted.  The  readings  thus  obtained  when 
plotted  on  squared  paiier  give  the  magnetisation  curve. 

The  general  form  of  the  curve  is  similar  to  the  magnetisation 
curve  of  iron,  rising  fairly  steeply  at  first,  then  bending 
decidedly  to  the  right  and  becoming  again  comparatively 
straight,  but  having  a  much  slighter  inclination  to  the  horizontal 
than  is  the  case  below  the  bend.  A  sharp  bend  usually  indicates 
high  permeability  of  and  small  air  gaj)  in  the  magnetic  circuit. 

The  rounding  of  the  bend  may  be  due  to — 

1.  Low  permeability  of  material  used  in  the  magnetic  circuit. 

2.  AYant  of  uniformity  or  uneven  section  of  circuit,  causing 
some  parts  to  become  saturated  earlier  than  others. 

3.  Large  air  gap  causing  the  curve  to  approximate  more 
nearly  to  the  magnetisation  curve  of  air  which  would  be  a 
straight  line. 

The  <'lncf  inqjortance  of  the  magnetisation  curve  is  to  indicate 
the  effect  on  the  voltage  of  the  machine  of  such  variations  in 
exciting  current  as  may  occur  in  actual  running.  For  reasons 
of  economy  the  working  excitation  should  correspond  to  a  point 
on  the  curve  as  near  the  bend  as  is  consistent  with  stability  of 
voltage  within  the  limits  of  excitation  likely  to  occur. 

.\  comparison  of  the  magnetisation  curves  taken  respectively 
at  no  load  and  at  constant  full  load  (tig.  5)  shows  the  variation 
in  voltage  to  be  expected  in  working,  and  consequently  supplies 
the  necessary  data  for  the  choice  of  a  shunt  regulator  if  the 
machine  is  to  be  regulated  by  such  means.  If  the  machine 
is   to    work    as    a    compound    generator,    the    curves  may 
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be  used  for  determining  the  series  windings  to  be  added.  In 
the  case  of  compound  machines  required  to  run  in  jjaraUel,  it 
is  obviously  of  the  greatest  importance  that  the  working  portions 
of  the  magnetisation  curves  of  all  such  machines  should  have 
approximately  the  same  inclination,  in  order  that  the  variation 
in  voltage  of  the  machines  should  be  similar,  and  the  load  be 
consequently  shared  by  them  in  the  same  proportion  for  all 
values. 

For  most  practical  purposes  the  magnetisation  curves  are 
more  important  than  the  curve  which  is  usually  called  the 
characteristic  curve.  The  characteristic  is  the  curve  comparing 
the  machine  voltage  with  its  output.  In  this  curve,  load 
current,  or  outjnit  is  plotted  horizontally  and  terminal  voltage 
is  plotted  vertically. 

The  only  other  test  which  may  be  considered  to  come  under 
the  classification  of  tests  usually  made  by  the  manufacturer 
is  the  compounding  test  made  in  order  to  ascertain  the  correct 
number  of  series  field  windings  to  enable  the  machine  to  main- 
tain at  full  load  the  same  voltage  as,  or  a  higher  voltage  than, 
at  no  load,  as  may  be  desired. 

The  usual  practice  is  to  send  the  machines  to  the  test  house 
with  the  series  winding  already  on  the  magnets,  the  approxi- 
mate number  of  windings  being  known  from  previously  built 
machines.  The  test  is  then  only  carried  out  in  order  to 
ascertain  whether  the  number  is  absolutely  correct  or  whether 
a  turn  or  two  should  be  added  or  subtracted. 
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This  is  done  by  nmniiig-  the  dynamo  on  open  circuit  at  norma!  i 
speed  and  adjusting  the  shunt  current  to  give  the  correct  no- 
load  voltage.  The  armature  circuit  is  then  closed  and  the 
load  current  increased  to  its  full  load  value.  Under  these 
conditions  with  the  machine  still  kept  at  normal  speed  the 
voltage  should  have  its  specified  value  if  tlic  number  of  series 
windings  lias  been  correctly  computed.  If  the  voltage  is  found 
to  be  either  too  higli  or  too  low,  the  alteration  to  be  made  tc; 
the  windings  must  be  calculated  by  reference  to  the  full  load 
magnetisation  curve.  For  instance,  if  the  voltage  is  too  high, 
an  examination  of  the  magnetisation  curve  will  show  how  many 
ampere  turns  inust  be  sulitracted  to  reduce  the  voltage  from 
the  actual  to  the  correct  vahie.  By  dividing  tlie  number  of 
ampere  turns  thus  found  by  the  value  of  the  full  load  current, 
the  number  of  turns  to  be  subtracted  from  the  series  windings 
is  directly  obtained. 

In  the  case  of  a  new  type  or  size  of  machine  the  dynamo  is 
usually  tested  before  the  addition  of  the  series  windings,  and 
the  number  of  compound  turns  is  then  calculated  directly  from 
the  full  load  magnetisation  curve  in  the  manner  just  described. 

JCfficiency  Tc^t-'t. — If  a  test  of  efficiency  is  required  by  the  pur- 
chaser it  is  usually  necessary  to  carry  it  out  at  the  manufacturer's 
works  on  account  of  the  difficulty  in  obtaining  suitable  driving 
power  after  erection  on  the  jjurchaser's  site.  For  this  reason 
an  efficiency  test  after  erection,  usually  takes  the  form  of  a 
delerminatiou  of  the  combined  efficiency  of  the  dynamo  and 
engine,  or  a  comparison  of  the  indicated  horse  power  of  the 
engine,  with  the  electrical  output  of  the  dynamo. 

The  Teslinij  of  Comhlvvd  Engine  and  Dynamo  Sets. — The 
efficiency  of  such  a  set  should,  strictly  speaking,  be  stated  as 
the  ratio  of  the  power  given  out  by  the  dynamo  to  the  power 
delivered  to  the  engine.  It  is  generally  more  iiseful  to  compare 
the  output  of  the  dynamo  with  the  amount  of  steam  supplied 
to  the  steam  engine,  or  with  the  amount  of  gas  or  oil  supplied 
to  the  gas  and  oil  engine,  if  they  are  employed  as  drivers. 

Thus  it  is  usual  to  specify  the  efficiency  of  a  steam  driven 
plant  by  saying  the  consumj^tion  is  so  many  pounds  of  steam 
I)er  electrical  horse  power  per  hour. 

In  the  test  of  a  compound  steam  set,  the  steam  consumption 
is  measured  by  making  measurements  of  the  feed  water  supplied 
to  the  boiler  or  of  tlie  steam  exhausted  from  the  cylinder  after 
condensation.  If  the  steam  engine  normally  works  non- 
condensing,  the  exhaust  steam  being  intended  to  escape  into  the 
atmosphere,  a  surface  condenser  must  be  provided  for  the  pur- 
poses of  the  test.  The  steam  is  then  exhausted  from  the 
cylinder  into  the  condenser,  where  it  is  cooled  by  the  action  of 
a  current  of  cold  water  flowing  through  the  condenser,  but 
prevented  by  the  condenser  walls  from  mixing  with  the  steam. 
From  the  condenser  the  condensed  steam  flows  into  the 
measuring  tanks.  The  method  of  measuring  the  water  thus 
collected  from  the  condenser  will  depend  on  the  duration  of 
the  test. 

If  the  test  is  only  of  short  duration,  it  will  probably  be  con- 
venient to  collect  all  thecondensed  water  in  a  tank,  and  measure 
the  total  amount  after  the  conclusion  of  the  test. 

If  the  test  is  to  be  a  long  one,  it  would  be  inconvenient  to 
employ  a  tank  large  enough  to  hold  all  the  water  used,  and  a 
method  of  measuring  the  water  continuously  should  be  adopted. 
The  electrical  output  is  measured  by  making  observations  at 
regular  intervals  (say  every  minute  for  a  test  extending  over 
about  half  an  hour,  or  every  five  minutes  for  a  more  extended 
test)  of  the  voltage  and  current  of  the  dynamo. 

Efficiency  Tests  of  a  Dynamo. — The  methods  of  determining 
the  efficiency  of  a  dynamo  alone  are  of  two  kinds. 

1.  Methods  in  which  the  driving  power  and  the  electrical 
output  are  both  separately  measured.  These  may  be  called  the 
direct  methods. 

2.  Methods  in  which  the  losses  occurring  in  the  dynamo  are 
determined  by  electrical  measurements.  These  losses,  when 
added  to  the  output  of  the  dynamo,  give  the  power  supplied  to 
it.    These  are  the  indirect  methods  of  measuring  the  efficiency. 

Direct  Metfiods  tif  Measiirin<j  Efficiency. — Practically  the  only 
difference  between  the  various  tests  of  this  class  lies  in  the 
method  of  measuring  the  power  supplied  to  the  dynamo.  The 
output  is  always  measured  by  a  voltmeter  and  an  ammeter. 
The  product  of  the  volts  and  amperes  recorded,  gives  at  once 
the  output  in  watts. 

If  the  dynamo  is  driven  directly  by  an  engine,  it  would 
suffice  to  know  the  power  exerted  by  the  engine.  This  is, 
however,  not  easily  determined.  The  work  performed  in  the 
engine  cylinder  can  be  estimated  from  indicator  diagrams  with 
a  moderate  degree  of  accuracy.  Part  of  the  work  determined 
in  this  way  is  spent  in  overcoming  the  losses  in  the  engine 
itself,  and  part  only  is  spent  in  driving  the  dynamo.  The 
,  mechanical  efficiency  of  tlie  engine  can  be  approximately  deter- 
mined by  a  further  experiment,  and  in  this  way  the  power 
given  to  the  dynamo  may  be  estimated. 

Such  a  method  of  determining  the  power  supplied  to  the 
dynamo  would  not  be  nearly  so  accurate  as  the  means  which 
are  available  for  measuring  its  output.  Tlie  method  cannot  be 
considered  satisfactory  where  it  is  the  efficiency  of  the  dynamo 


alone  which  is  to  be  determined  and  not  the  efficiency  of  the 
combined  plant. 

A  method  capable  of  giving  more  accurate  results,  and  at  the 
same  time  simpler  in  use,  wiicn  once  installed,  is  that  of 
introducing  a  transmission  dynamometer  between  the  driving 
and  driven  machines. 

The  force  e.\erted  by  oue  machine  on  the  other  can  then  be 
directly  measured.  Simultaneous  readings  of  the  speed  enable 
the  horse  jjower  transmitted  to  be  calculated. 

DynaiiHi  Driccn  by  Motor  of  Known,  Efficiency. — The  power 
supplied  to  a  motor  when  doing  work  is  very  ea.sy  to  measure. 
If  the  efficiency  of  the  n;otor  is  known.  Die  power  exerted  by 
it  is  capable  of  easy  and  exact  measurement.  If  such  a  motor 
is  used  to  drive  the  dynamo  to  be  tested,  the  driving  power 
and  electrical  output  can  be  mea-sured  with  equal  accuracy. 

The  driving  motor  may  be  tested  for  efficiency  by  the  usual 
brake  test.  The  test  must  be  carried  out  with  ithe  motor 
working  under  as  nearly  as  possible  tiie  same  conditions  as 
when  subsequently  driving  the  dynamo.  The  motor  may  also 
be  tested  by  one  of  the  indirect  methods  described  later. 

Usually  the  efficiency  of  the  dynamo  will  be  required  while 
running  at  a  given  speed  and  giving  out  any  currents  varying 
between  zero  and  some  value  above  its  normal  working  load. 
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The  test  of  the  motor  should  in  that  case  be  carried  out  at 
a  constant  speed  equal  to  the  speed  at  which  it  will  run  when 
driving  the  dynamo.  The  brake  load  on  the  motor  must  be 
varied  throughout  the  necessary  range,  its  speed  being 
regulated  by  a  suitable  resistance  in  the  field  circuit. 

If  the  dynamo  is  to  be  tested  at  various  speeds,  the  efficiency 
of  the  motor  must  similarly  be  first  determined  at  the  same 
speeds.  The  method  of  coupling  the  dynamo  to  the  motor  may 
introduce  an  error  of  which  it  is  difficult  to  determine  the 
magnitude. 

If  the  shafts  of  the  machines  are  rigidly  coupled  together, 
increased  friction  in  the  bearings  is  almost  certain  to  result. 
It  is  usually  most  convenient  to  provide  the  machines  with 
pulleys,  and  to  adopt  a  belt  drive.  The  tension  of  the  belt  will 
caiise  an  uncertain  increase  in  bearing  friction,  and  the  friction 
and  bending  resistance  of  the  belt  on  the  pulleys  will  be  the 
cause  of  a  further  loss.  Under  favourable  circumstances,  with 
a  fairly  long  horizontal  drive  and  a  well  used  uniform  and 
flexible  belt,  these  losses  may  be  made  vei-y  small. 

The  best  method  of  coupling  is  to  connect  the  shafts  through 
a  flexible  coupling,  the  driving  force  being  transmitted  by 
leather  links  or  indiarubber  springs,  so  that  a  slight  relative 
motion  of  the  shafts  is  always  possible,  and  the  friction  on 
the  b(>aiings  of  either  machine  is  neither  increased  nor 
decreased  by  the  shaft  of  the  other,  since  each  bearing  is 
allowed  to  take  the  full  weight  of  its  own  shaft. 

Where  frequent  tests  have  to  be  made  on  similar  machines, 
the  simplest  method  is  often  to  couple  the  machines  in  turn  to 
a  motor  whoso  efficiency  has  been  carefully  determined  and 
recorded  in  the  form  of  curves  applicable  to  all  the  speeds  and 
loads  required. 

{To  be  continued.) 
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INVENTIONS  OF  THE  WEEK. 

By  Makks  and  Clerk,  Tin-  I'raiiical  Engineer  Patent  Ag^ency, 
18,  Soutluimptou  Buildings,  Chaiuery  Lane,  London,  W.C.; 
30,  Cross  Street,  Maneliester;  and  13,  Temple  Street, 
Birn  iughani. 

The  first  date  given  after  the  number  of  each  specification  is  the  date 
of  application.  The  second  dale  is  that  of  the  advertisement  of 
acceptance  of  the  complete  specifications. 

The  following  accepted  specifications  were  advertised  on  the  date 
mentioned,  and  within  two  months  of  such  date  any  person  properly 
interested  can  oppose  the  sealing  and  grant  of  the  patent  by  giving 
formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  specification  herein  referred  to,  or  oT  any  other  published 
patent  specification,  will  be  forwarded  post  free  for  one  shilling  upon 
application  being  sent  to  Messrs.  Marks  and  Clerk  at  either  of  the 
above  addresses. 

Friction  Clutches,  Reversing  Gears,  etc.  Helk-Shaw. 

No.  5729,  of  12th  March,  1903.  Ad.  oi  ac,  16th  March,  1901.— 
This  invention  relates  to  certain  improvements  in  friction 
clutches,  reversing  gears  in  which  friction  clutches  are  employed, 
and  the  like,  and  the  object  is  to  improve  the  construction  of 
sxich  clutches,  («)  in  resjject  of  the  means  employed  to  separate 
the  plates  or  discs  when  they  are  not  required  to  engage,  in  the 
case    of  clutches  constructed   after    the    manner   set  forth  in 


Spcdficatioii  No.  572P,  of  1903. 

British  Patent  No.  17010,  dated  August  24th,  1901,  and  in  the 
complete  speciticatious  filed  with  the  ajiplications  for  patents  Nos. 
2S14..5  and  2SU.JA,  dated  December  20th,  1902;  and  (h)  in  respect 
of  the  means  employed  to  ojjcrate  two  clutches  when  used  in 
combination  with  suitable  sjmr  gear  to  provide  a  reversing  gear. 
The  means  mentioned  in  (o)  consist  of  the  insertion  of  a  long 
spiral  spring  or  a  flat  bowed  spring  inserted  between  the  plates. 
The  illustration  shows  the  means  referred  to  in  (b). 

Steam  or  Explosion  Engines  and  Motors.  James. 

No.  8142,  of  8th  April,  1903.  Ad.  of  ac.,  16th  March.  1904.— 
This  invention  relates  to  imj)roveme]its  in  steam  or  internal 
com  bust  inn  cno-ines  of  the  kind  wherein  the  reciprociting 
iiKjtion  of  a  piston  is  converted  into  rotary  motion  through 
the  medium  of  a  helical  or  cam  groove  and  a  roller  or  rollers 


Specification  No.  8142,  of  1903. 

engaging  therewith.  According  to  this  invention  the  motor  is 
constructed  of  a  cylinder,  within  which  is  located  the  piston 
which  engages  guide  slots  formed  in  the  cylinder,  and  is  rigidly 
connected  with  an  external  cam  surface  enclosing  the  cylinder. 
This  external  cam  surface  engages  a  roller  upon  a  flywheel  which 
encircles  the  cylinder,  and  it  will  be  understood  that  as  the 


piston  is  reciprocated  the  cam  surface,  which  is  suitably  arranged 
for  the  purpose  causes  the  flywheel  witli  which  it  is  connected 
to  continuously  rotate.  The  figure  is  a  longitudinal  section  of  a 
double-acting  steam  engine  constructed  according  to  the 
invention. 

Steam  Trap.  Nesbit  and  Clowes.  No.  92.87  of  93rd  April 
191)3.  Ad.  of  ac,  16th  March,  1904.— This  invention  relates  to 
a  steam  trap  comprising  two  semi-circular  or  like  curved  tubes 


united  by  an  inlet  socket  and  a  discharge  valve  casing  arranged 
diametrically  opposite  one  another,  a  valve  in  such  casting  being 
carried   by  a   rigid  but  adjustable   rod    secured  to  the  inlet 


TOT 


3) 


Fio.  2. 

Specification  No.  9237,  of  1903. 

socket,  the  arrangement  being  such  that  the  valve  casing  is 
moved  relatively  to  the  valve  as  the  tubes  expand  and  contract 
due  to  the  presence  of  steam   and  water  therein. 

Hack  Saw  Blades.  LiEumiT.  No.  10256,  of  6th  May,  1903. 
Ad.  of  ac,  March  16th,  1904. — This  invention  relates  to  a  hack 
saw  having  teeth  set  or  bent  out  obliquely  in  opposite  directions 


Specificati  on  No.  10200  of  1903. 

in  such  a  manner  that  the  front  outer  edges  of  the  alternate 
teeth  lie  in  planes  parallel  to  each  other  and  to  the  blade  of 
the  saw,  while  tlie  inner  front  edges  overstep  each  other. 

Stop  Valves.  Hamilton.  No.  10494,  of  8th  May,  1903. 
Ad.  of  ac,  16th  March,  1904. — This  invention  relates  to  stop 
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valves  and  the  like,  wliereiu  the  valve  seat  comprises  a  riug- 
liko  body  that  is  adapted  to  fit  iu  the  opening'  iu  tlie  partition 
that  ilivulcs  the  valve  casing,  or  iu  or  ou  the  body  of  the  valve. 


Specification  No.  10494,  of  I'JOS, 


the  sides  of  the  opening  or  the  valve  body  and  of  the  riug-like 
body  being  so  shaped  that  the  ling-like  body  is  held  in  position 
both  frictionally  and  positively. 

Expansion  Joint  for  Pipes,  Tubes,  etc.  Stkwaht  and 
Steward  and  Lloyds  Limited.  No.  10.370,  uf  9tli  May,  1903. 
Ad.  of  ac,  16th  March,  I'ji  i. — The  ordinary  joint  consists  of 
a  gun-metal  ring  on  the  oiitci  surface  of  the  spigot  part  wedged 
or  toothed  into  the  inner  surface  of  faucet  part,  and  a  guu- 
nietal  gland  bolted  upto  a  collar  on  the  faucet,  with  packing 
inteiposed  between  end  of  gland  and  the  ring.    The  im^jrovc- 


Speciflcation  No.  10570,  of  1903. 

nieuts  cJaiined  for  this  invention  consist  in  mounting  a  furtlicr 
metal  ring  or  bead  on  the  e.xtremc  end  of  the  spigot  part  wedged 
or  ineshiug  into  the  .spigot  and  bearing  uj)  against  or  near  ti; 
the  end  of  the  ordinary  gun-nictal  ring.  Ihe  end  of  the  faucet 
part  is  formed  with  a  small  flange  so  that  the  faucet  is  in  one 
■straight  line  withcnit  being  reduced  in  thickness  and  is  formed 
ou  the  end  of  the  pipe  or  tube  which  is  to  be  jointed  to  this 
with  an  enlarged  flange  which  extends  down  to  or  nearly  in 
line  with  the  spigot  part. 

Grooved  Pulleys.  J.  C.  Clakke  and  w.  Ci.ahkk.  No  10874 
of  13th  May,  1903.  Ad.  :of  ac,  16th  March,  1901.— This 
invention  relates  to  a  pulley  for  either  belt  or  rope  driving, 
liaving  each  inner  side  face  of  a  groove  there  around,  formed 
of  a  uuml)cr  of  small  faces,  which   where  they  join  one' another 


Specification  No.  10S74,  of  1903. 

form  lines  radiating  from  the  axis  of  the  pulley.  The  grooves 
are  formed  and  finished  by  means  of  a  milling  cutter,  which 
operating  after  each  of  a  number  of  settings  of  the  pulley 
leaves  a  number  of  faces  in  each  (or  in  one  ouly)  side  of  a 
groove. 

Injector  or  Apparatus  for  Burning  Liquid  Fuel. 

Flanneey  and  Boyd.  No.  10648,  of  9th  March,  1903.  Ad. 
of  ac,  16th  March,  1904..— This  invention  has  reference  to  the 
construction  of  a  liquid  fuel  burner  that  is  specially  adapted  for 
burning  "  Texas "  and  other  oil  in  an  advantageous  manner. 
To  enable  the  liquid  fuel  to  bo  heated  to  a  high  temperature 
whilst  jjassiug  through  the  injector,   the  annular  steam  space 


or  jacket  witiiin  the  injector  is  divided  by  means  of  ribs  or 
partitions  iu  such-wise  that  the  steam  on  its  way  from  tlie 


Specification  No.  100-IS,  of  190:1 

steam  inlet  to  the  central  steam  exit  passage  is  constrained  1" 
fiow  from  the  rear  end  towards  the  forward  end  of  the  jacket  ant! 
back  before  entering  the  central  steam  passage. 

Loose  Headstock  for  a  Lathe.   La.nc   No.  1445,  of  20tli 

.lanuary.  1904.  Ad.  of  ac,  16th  March,  1904.— The  <)l)ject  of 
this  invention  is  to  provide  a  loo.se  headstock  for  a  lathe  which 
will  combine  the  advantages  of  one  having  side  movement  for 


Fig.  2. 

Specification  No.  144"i,  of  1904. 

taper  turning  with  one  which  can  be  bolted  solid  to  the  bed 
for  heavy  cutting,  and  at  the  same  time  be  used  with  an  angled 
bearing  on  one  side  to  prevent  side  shake,  and  to  keep,  the 
centres  in  correct  alignment. 

Steam  Valves,  FAiuwfZATHKU.  (Communicated  from  U.S.A 
Ijy  the  National  A'alve  Company.)    No.  3183,  of  9th  February, 


Specificatiou  No.  31S3,  of  1904. 
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1904.  Ad.  of  ac,  16th  Mauh.  1904.. — This  iuvontion  relates 
to  a  steam  valve  comprising  a  valve  body  provided  with  a 
central  two  faced  valve  scat,  and  a  valve  rod  formed  with  upper 
and  lower  series  of  screw  threads  and  passing  tlirough  the  valve 
seat,  and  carrying  a  valve  on  each  side  of  the  valve  seat,  togetlier 
with  a  vertically  movable  non-rotatable  nut  in  engagement 
with  the  upper  series  of  screw  threads  on  the  valve  rod,  and 
means  for  closing  the  valves. 


LAUNCHES  AND  TRIAL  TRIPS. 


Gimle. — On  March  14th,  the  steel  screw  cargo  steamer  Gimle, 
biult  by  the  La.vevaags  Engineering  and  ishipl)uilding  Co., 
Bergen,  Norway,  for  Y.  Torkildsen,  Esq.,  of  Bergen,  went  for 
her  trial  trip,  and,  after  compasses  had  been  adjusted,  pro- 
ceeded to  the  measured  mile,  where  a  series  of  trials  were  run, 
and  a  mean  speed  of  11  knots  attained.  Tlic  vessel  is  of  the 
following  dimensions:  Length,  extreme,  239  ft. ;  bi'eadth,  36  ft. ; 
depth,  16ft.  9  in.;  dead-weight  carrying  capacity,  1,700  tons. 
The  engines,  which  have  also  been  constructed  by  the  Laxevaags 
Co.,  are  of  the  triple-expansion  type,  with  cylinders  18  in., 
29  in.,  and  48  in.  diameter,  by  33  in.  stroke;  working  pressnrc, 
175  lb. 

Atlantic- — On  Wednesday,  March  9tli,  the  handsome  steel 
screw  steamer  Atlantic,  built  by  Messrs.  William  Gray  and 
Co.  Ltd.,  West  Hartlepool,  for  Messrs.  AV.  H.  Cockerline 
and  Co.,  of  Hull,  left  the  builders'  yard  for  her  trial  trip. 
The  vessel  has  been  built  to  Lloyd's  highest  class,  and  her 
principal  dimensions  are:  Length  over  all,  336ft.;  breadth, 
47  ft.;  and  depth,  24  ft.  10  in.  She  has  long  bridge,  jDoop, 
and  topgallant  forecastle.  A  handsome  saloon  and  state  room, 
together  with  captain  and  officers'  rooms,  have  been  fitted  in 
the  poop;  the  engineers'  accommodation  is  in  houses  on  the 
bridge  deck,  and  the  crew's  berths  in  the  forecastle.  The  hull 
is  built  with  deep  frames,  cellular  double  bottom,  aJid  aft-peak 
ballast  tank.  Five  steam  winches,  steam  steering  gear  amid- 
ships, hand  screw  gear  aft,  patent  direct  steam  windlass,  patent 
donkey  boiler,  shifting  boards  throughout,  stockless  anchors, 
telescopic  masts  with  fore  and  aft  rig,  boatsi  on  beams  overhead, 
and  all  the  reriuirements  of  a  first-class  cargo  steamer  have 
been  fitted.  Triple-expansion  engines  from  the  Central  Marine 
Engine  Works  of  the  builders,  having  cylinders  24  in.,  38  in., 
and  64  in.  diameter,  and  a  piston  stroke  of  42  in.,  have  been 
fitted,  together  with  two  large  steel  boilers,  adapted  to  work 
at  a  pressure  of  160  1b.  per  square  inch.  The  boilers  are  fitted 
with  one  of  the  Central  Marine  Engine  Works'  latest  iypc  of 
superheaters,  and  in  an  extended  trial  between  Hartlepool  and 
Portland,  during  which  this  superheater  was  in  operation  and 
the  coals  carefully  weighed,  it  was  found  that,  whereas  with 
saturated  steam  and  working  under  ordinary  conditions  the 
consumjjtion  was  15  tons  per  day,  under  supcrlicaled  conditions 
this  consumption  was  lowered  to  13  tons  per  day.  This  cconoiny 
was  secured  with  from  80  deg.  to  90  deg.  of  superheat  only. 
When  the  working  parts  that  are  subjected  to  the  influence  of 
the  superheated  steam  are  in  proper  working  order,  ai  d  the  degree 
of  superheat  has  been  raised  to  a  temperature  of  500  deg.  Fah., 
a  much  greater  ecnnomy  is  cxjiected.  In  conjunction  with  this 
superheater  a  speri;d  typ.'  of  rotor,  called  the  "  Central  Rotor," 
lias  been  fitted,  which  drives  a  small  fan,  the  passage  of  the 
hot  gases  Ijetween  the  tubes  being  thus  induced.  The  rotor  is 
supplied  with  steam  from  the  second  cylinder  receiver,  and 
exhausts  either  into  the  third  receiver  or  condenser  at  will, 
thereby  developing  its  power  in  the  most  economical  manner 
possible.  The  ship  and  machinery  have  been  built  under  the 
superintendence  of  Mr.  G.  H.  Strong,  on  behalf  of  the  owneis, 
and  that  gentleman  and  Mr.  H.  Strong,  jun.,  were  present, 
as  were  also  Captain  J.  E.  Murrell  and  Mr.  W.  C.  Borrowman, 
representing  the  builders  of  the  ship  and  engines  respectively. 
The  average  speed  was  lOi  knots,  and  the  behaviour  of  ship 
and  engines  entirely  satisfactory. 

Zungeru- — On  19th  March,  Sir  Raylton  Dixon  and  Com- 
pany Limited  launched  from  their  Cleveland  Dockyards, 
Middlesbrough,  a  handsome  mail  and  pass'ngor  twin  serew 
steamer  built  to  order  of  Messrs,  Elder  Dempster  and  Company, 
of  Liverpool,  and  intended  to  run  between  this  country  and  the 
West  Coast  of  Africa.  She  is  built  to  Lloyd's  highest  class 
three  deck  rule,  her  principal  dimensions  being  390  by  47 
by  26  ft.  moulded.  Accommodation  will  be  provided  in  the 
long  full  poop  in  most  spacious  and  liandsomely  fitted  cabins 
for  90  first  and  50  second  class  passengers,  second  class 
saloon,  etc.  Above  this  is  a  large  house  amidships  containing 
first  class  saloon,  cabin  entrance,  first  class  smoking  room,  etc. 
The  vessel  will  have  an  extensive  installation  of  electric  light, 
electric  bells,  steam  heating,  and  other  modern  inventions  for 
the  comfort  of  the  passengers.  A  powerful  refrigerating 
machine  with  large  cooling  chambers  will  also  be  supplied  for 
the  conveyance  of  fresh  meat,  provisions,  etc.    All  the  decks 


are  of  steel  and  sheathed  with  teak.  Twin  screw  triple-expan- 
sion engines  will  be  fitted  by  Messrs.  The  AVallscnd  Slipway 
and  Engineering  Company  Limited,  of  Ne-.vcastle,  having 
cylinders  21iin.,  36  in.,  59  by  42  in.  stroke  supplied  with 
sceam  by  four  large  single-ended  boilers  working  at  1801b. 
pressure  and  fitted  with  Howden's  system  of  forced  draught. 
On  leaving  Ihe  way  she  was  named  Zungeru. 

Dunluce  Castle.— The  twin-screw  steamer  Dunluce  Castle, 
built  l)y  Messrs.  Hai'land  and  Wolfl",  Belfast,  for  the  Union- 
Castle  Line,  was  launched  on  March  31st.  The  vessel  is  475  ft. 
in  length,  56  ft.  6  in.  in  breadth,  and  of  about  8,380  tons  gross. 
She  is  intended  for  the  company's  intermediate  service.  The 
new  vessel  will  have  two  sets  of  quadruplc-expansicm  engines 
of  the  most  modern  type,  con.structed  by  Messrs.  Harland  and 
Wolff.  She  will  have  splendid  accommodation  for  first,  second, 
and  third  class  passengers. 

Barnton. — Messrs.  Mackie  and  Thomson,  Govau,  launched 
on  March  30th  a  steel  screw  cargo  steamer  for  Messrs.  Gillespie 
and  NicoJ,  Glasgow.  Her  dimensions  are:  Length,  280ft.; 
l)readth,  40ft.;  and  depth,  22  ft.  6  in.;  her  gross  tonnage  being 
1,930,  and  her  dead-weight  carrying  capacity  3,500  tons.  She 
is  intended  for  general  trade  during  the  winter  months,  and 
the  Baltic  and  Black  Sea  traffic  in  summer.  The  crew  will  be 
berthed  in  t!ie  top-giallant  forecastle,  and  accommodation  for 
the  captain,  officers,  and  engineers  has  been  iirovided  in  large 
steel  houses  iinder  the  bridge  deck.  There  is  a  full  equipment 
of  steam  winches  and  derricks  for  rapid  handling  of  cargo.  The 
vessel  has  been  designed  and  constnictcd  under  the  supervision 
of  'Mr.  David  Small,  consulting  engineer,  Glasgow.  She  was 
named  Barnton.  This  is  the  300th  vessel  launched  by  Messrs. 
Mackie  and  Thomson.  Messrs.  D.  Rowan  and  Company,  Glas- 
gow, will  supply  triplc-exp;\nsiou  engines,  having  cylinders 
of  20  in.,  33  in.,  and  53  in.,  by  36  in.  stroke,  two  large  stec! 
boilers  of  180  lb.  working  pressure,  together  with  patent  donkey 
boiler  in  connection  with  the  deck  machinery. 

Loyal  Briton- — Messrs.  John  Blumer  and  Company,  of 
North  Dock,  Sunderland,  have  launched  a  screw  steamer,  built 
by  them  for  Messrs.  Gibbs  and  Lee,  of  Cardiff.  Her  dimensions 
are :  295  ft.  by  42  ft.  beam,  and  20  ft-  5  in.  She  will  be 
fitted  with  triple-exp:insion  engines  of  ample  pjwer  by  Messrs. 
John  Dickinson  and  Sons  Limited,  of  Sunderland.  The  vessel 
was  named  Loyal  Briton. 

Kingflsher. — The  powerful  now  steel  screw  tug  Kingfisher, 
built  by  Messrs.  J.  P.  Rennoldson  and  Sons,  South  Shields, 
has  had  her  trial  trip  from  the  Tyne.  This  tug  is  of  the 
following  dimensions:  102ft.  by  23ft.  by  13ft.  moulded. 
She  has  been  specially  designed  for  ocean  as  well  as  harbour 
towage.  The  propelling  niaehinery,  which  has  been  supplied 
by  the  builders,  is  of  the  triple  compound  surface  condensing 
type,  having  cylinders  16  in.,  26  in.,  and  43  in.,  by  27  in.  stroke, 
steam  being  supplied  by  one  large  multitubular  boiler  having 
1801b.  working  pressure.  The  trial  trip  throughotit  was  of  the 
most  satisfactory  character,  a  speed  of  12  knots  being  attained 
on  the  measured  mile  in  a  comparatively  rough  sea.  The 
vessel  has  been  built  to  the  order  of  the  Liverpjol  Steam  Tug 
Company  Limited,  and  is  intended  for  towing  sjrv'ce  on  and 
from  the  Mersey. 

Tregarthen — The  new  screw  steamer  Trcgarthen,  built  by 
]\Iessrs.  ,Iohn  Readhead  and  Sons,  West  Docks,  South  Shields, 
to  the  order  of  the  Hain  Steamship  Company  Limited,  St. 
Ives,  Cornwall,  has  been  taken  to  sea  on  her  official  trial  trip. 
The  vessel  is  of  the  following  dimensions:  Length,  301ft.  by 
43ft.  broad  by  21ft.  Sin.  depth  moulded.  Her  engines,  also 
constructed  by  Messrs.  John  Readhead  and  Sons,  are  of  the 
triple-expansion  type,  having  cylinders  22,  36,  and  60  in. 
diameter,  and  39  in.  stroke,  and  are  supplied  with  steam  by  two 
large  steel  boilers  working  at  a  pressure  of  180  lb.  per  square 
inch.  The  vessel  was  run  several  times  over  the  measured  mile, 
the  machinery  working  very  smoothly,  the  trial  giving  every 
satisfaction  to  all  concerned. 

Hibernia-— On  March  29th,  the  new  steel  piiddlc  wheel 
steamer  Hibernia,  built  by  Messrs.  Philip  and  Son,  Dartmouth, 
South  Devon,  to  the  order  of  Messrs.  John  Parson  and  Company, 
of  Millbrook,  Plymouth,  had  a  successful  trial  trip.  The  vessel 
is  designed  and  built  under  the  Board  of  Trade  rules  for 
passenger  service  in  and  about  the  Port  of  Plymouth,  with 
Nos.  4  and  5  certificates.  Her  princij)  1  dimcnsio  is  are  :  Length 
over  all,  110  ft.;  beam  moulded,  16  ft.;  and  depth  moulded. 
8  ft.  3  in.  Her  engines  coaisist  of  a  set  of  compound  surface 
condensing  diagonal  engines,  built  by  the  firm,  having  cylinders 
12,V  in.  and  25  in.,  by  26  in.  stroke.  The  feed,  air,  and 
circulating  pumps  being  driven  by  a  soparate  engine,  steam 
is  supplied  by  one  two-furnace  return-tube  biiler,  working  at 
1301b.  per  square  inch.  The  paddle  wheels  are  of  the  feathering 
float  type.  On  the  trial  several  runs  were  made  in  the  presenc; 
of  the  owners,  builders,  and  Board  of  Trade  representatives,  and  a 
mean  speed  of  11  knots  was  obtained,  which  gave  complete  satis- 
faction to  all  concerned,  the  whole  of  the  machinery  working 
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witliout  the  sliglittst  liitcli.  The  vessel  is  of  tlie  saloon  cbek  typ^ 
with  n  flying  bridge  amidships  and  having  large  saloons  forward 
and  aft,  refreshment  bars,  lavatories,  and  store  rooms,  and  is  lit 
tliroiighont  by  electric  light,  the  generating  plant  being  supplied 
by  Messrs.  Crompton  and  Company,  of  Chelmsford. 

Cruiser. — There  was  laainched  on  April  Gth,  from  tlie  works 
of  Messrs.  Alex.  Stephen  and  Sons  Limited,  Linthonse,  an 
exceptionally  handsome  screw  tug  steamer  as  an  addition  to 
the  fleet  of  powerful  tugs  owned  by  Messrs.  Steel  and  Bonnie 
Limited,  of  Glasgow.  The  ncw^  vessal  is  intended  for  their 
harbour  trade,  and  for  sconting  purposes  on  the  Firth.  She 
is  105ft.  long  by  21ft.  beam  and  lift,  deep,  and  is  expected 
to  obtain  a  high  rate  of  speed.  A  strong  steam  windlass  is  fitted 
forward,  with  quick  warping  ends  and  driims.  She  is  to  be 
propelled  by  compound  surfacs-condeusing  engines,  supplied 
with  steam  from  a  large  cylindrical  boiler  at  110  1b.  working 
pressure,  while  her  bunkers  are  capable  of  taking  in  fully  a 
fortnight's  coal  supply.  She  is  constructed  in  accordance  with. 
Board  of  Trade  requirements  for  certificate  in  respect  of  life- 
s.iving  appliances,  including  lifeboats,  in  addition  to  the  crew's 
working  boat.    As  she  left  the  ways  she  was  named  Cruiser. 

Dotterel. — A  steamer  built  at  the  Neptune  Works  of  Messrs. 
Swan,  Huuter,  and  Wigham  Eicliardson  Limited,  for  the  Cork 
Steamship  Company  Limited,  of  Cork,  has  been  launched. 
The  steamer  is  270  ft.  in  length  by  35^  ft.  beam.  She  is  intended 
to  trade  between  Liverpool  and  Dutch  and  Belgian  ports. 
The  propelling  machinery  and  boilers  are  also  being  built  by 
Messrs.  Swan,  Hunter,  and  Wigham  Richardson.  As  the. 
vessel  left  the  ways  she  was  named  the  D_ottercI. 


NAVAL  NOTES. 
H-M.S.  Swiftsure- — During  the  week  ending  April  8th,  thc 
Svvil'tsuro.  built  at  Elswick  by  Sir  W.  G-.  Armstrong,  Whitworth, 
and  Company,  carried  out  successful  speed,  gunnery,  and  torpedo 
trials  in  the  presence  of  a  large  staff  of  Admiralty  officials  and 
representatives  of  the  fleet  reserve,  including  Capt.  White, 
superintendent  of  contract  work  for  the  Tyue  and  Thames 
district.  After  leaving  dock  at  Chatliam  1,000  tons  of  coal 
were  put  on  board  the  vessel,  and  water  ballast  was  added  until 
the  draught  of  the  vessel  reached  21ft.  10  in.,  or  4  in.  in  excess 
of  her  norma]  drauglit.  The  30  hours'  duration  trial  began  on 
the  25th  ult.,  and  throughout  this  trial  the  engines,  by  Messrs. 
Humphreys,  Tcnnant,  and  Company,  ran  at  130  revolutions 
and  develop'jd  a  power  of  8,700  horses,  or  just  over  three-fifths 
of  the  contract  power.  During  the  trial  a  considerable  sea  was 
running,  with  a  fresh  easterly  breeze.  Four  runs  were  made 
on  the  measured  mile  off  the  mouth  of  the  Tyne  before  the 
conclusion  of  the  trial,  and  these  runs  gave  a  speed  of  over 
17  5  knots,  the  revolutions  being  slightly  above  130,  and  the 
H.P.  8  670.  The  air  pressure  in  the  stokeholds  during  the 
30  hours  wa,s  nil.  The  ship  was  anchored  off  the  Tyne  until 
the  morning  of  the  29th  ult.,  additional  water  ballast  having 
been  taken  on  board  during  the  interval.  The  six  hours'  full- 
speed  trial  was  then  begun,  with  the  vessel  at  a  draught  of 
2ift.  7iin.  -During  tlie  six  hours'  trial  .six  consecutive  runs 
with  and  against  the  tide  were  made  over  the  measured  course; 
the  mean  speed  of  these  runs  worked  out  at  2005  knots  witli 
151  revolutions,  I. H.P.  =  13,470.  The  mean  ll.V.  during  the 
whole  of  the  six  hours  worked  out  at  14,018,  so  that  the  speed 
obtained  on  the  six  runs  would  be  mor '  thui  maintained  through- 
out the  rest  of  the  trials.  The  gunnery  and  torpedo  trials  were 
proceeded  with  on  the  30th,  and,  owing  to  the  fine  weather 
which  prevailed,  these  trials,  aJthough  so  extensive,  were  com- 
pleted in  a  day.  The  guns  jaassed  through  the  usual  service 
trial,  and  one  of  the  7  5  in.  guns  and  two  of  the  10  in.  guns 
were  also  selected  for  rapid  firing  at  a  target.  During  these 
trials  for  rapidity  the  ammunition  was  served  exactly  as  it 
would  be  served  in  action,  and  everytliing  was  earrisd  out  under 
the  same  conditions.  The  guns  were  worked  by  men  from  the 
Elswick  works,  but  a  trained  captain  of  the  turret  was  lent 
from  the  Excellent  to  do  the  actual  sliooting.  The  accuracy 
of  the  shooting  and  the  rapidity  of  the  firing  were  entirely 
.satisfactory.  Although  several  rounds  from  the  10  in.  guns 
were  fired  right  over  the  decks  fore  and  aft,  no  damage  was 
done  to  the  structure  or  fittings  of  tlie  vessel  in  spite  of  this 
severe  test.  The  torpedoes  were  fired  from  the  submerged 
torpedo  tubes  at  speeds  of  15,  16,  and  17i  knots.  These  arc 
the  first  trials  of  the  Elswick  .submerged  torpedo  tubes  in  a 
British  ship.  The  Admiralty  torpedo  officers  were  perfectly 
satisfied  with  their  performance.  It  is  interesting  to  recall  the 
results  of  the  Triumph's  trials,  made  in  the  first  week  of 
December  last  and  reported  in  the  Tuiifs  of  December  7th. 
On  a  six  hours'  full-power  run,  with  a  mean  draught  of  24  ft. 
'7iin.,  a  mean  speed  of  20T7  knots  was  obtained,  the  stipulated 
horse  power  was  exceeded,  and  the  coal  consumption  was  no 
more  than  173  lb.  per  I.H.P.  per  hour.  The  result  of  the 
trials  of  the  Swiftsure  thus  confirm  those  of  the  Triumph  in 
a  remarkable  manner.  The  two  vessels  are  now  to  be  com- 
missioned, and  an  opportunity  will  thus  be  given  for  testing 
them  with  Admiralty-designed  vessels  of  a  similar  character. 


QUERIES  AND  REPLIES. 


Cominunicalions  nhould  be  written  on  one  side  of  the  paper  only,  and  in 
all  cates  he  accompanied  with  name  and  address.  Sketches  should 
he  neatly  drawn,  and,  if  large,  sent  on  a  roller,  so  as  to  avoid 
creasing.  This  column  is  intended  for  the  mutual  assistance  of 
engineers  in  their  daily  work.  As  far  as  we  possibly  can,  we 
render  assistance,  hut  we  cannot  undertake  to  work  out  elaborate 
arithmetical  calculations,  or  deal  with  matters  not  of  general 
interest.  Further,  we  cannot,  under  the  pretence  of  answering  a 
query,  he  made  the  medium  for  gratuitous  vuffing.  We  cannot 
iin/iertake  to  reply  to  queries  by  pn.it. 

1812  Flow  of  Water  Through  Pipes.— I  should  be  obliged  if  any 

reader  would  answer  the  following  :  1.  What  amount  of  water 
would  pass  through  the  pipe  shown  with  a  head  of  5  in.  in  tank  ? 
2.  With  the  head  given  (5  in.),  what  diameter  of  pipe  would  be 
required  to  give  3,000  gallons  per  hour  ?    3.  With  the  same  head 


of  water  (5  in  ),  would  the  volume  of  water  passed  through  for 
various  sizes  of  piping  vary  strictly  as  their  areas  ? — Litkes. 

Answer. — Let  F  be  the  coefficient  of  resistance  of  the  I'ipe,  H 
the  head  in  feet,  and  v  velocity  in  feet  per  second. 

+  F)  =  H. 

There  are  three  causes  of  lo.ss  iu  the  pipe  :  (1)  The  surface 
friction,  (2)  the  bend.s,  (3)  the  resistance  at  inHow  to  pipe.  The 
first  of  these  is  given  by  the  formula 


h,     JL  f  1  +  A_\  4J  J:; 

lUO  V        12  rf/  (/  2{/ 


where  d  and  I  are  diameter  and  length  of  pipe  in  feet.  This,  for  a 
3  in.  pipe,  is 


Ai  =7-45 


2.'/ 


The  loss  due  to  four  bends  is  givea  by  the  formula 

I  \2  CJ     I  180  2[/ 

where  <p  =  angle  of  bend  =  90,  C  =  mean  radius  of  bend  =  (/, 
supjiose.  Then 


/t„  =  -59  _ 
2j/ 

for  any  size  of  pipe.  There  is  no  formula  for  the  loss  of  head  at 
inflow  to  the  pipe,  but  it  will  not  be  more  than 

0-1 

■29 

Hence,  for  a  3  in.  pipe,  the  loss  will  be  Ai  +  h.,  +  h. 

=  (7-45  +  :10  +  -oQ) 
=  8-14 


so  that 


11  (1  +  F)  =  <>-14  =  H  =  ;'-fi- 
2-/'  2y  12 


^  914  X  12 
V  =  171. 


2 -91 


Gallons  i)er  hour  =  3600  x  6"25  x  Q  =  G,  where  Q  =  cubic  feet 
per  second. 
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G  =  22500  Q 

=  22500  X  1-71  X 
1890. 

1  do  iiul  think  it  is  jiussible  ti>  calculati 
to /ii  containing  d  in  several  powers  ;  1 
the  above  gives 

*■  =  1-98,  and 


•7b54 


(/.  given  (1  =  3000,  owing 
ut  a  cak-ulalion  similar  to 


G  =  3880, 

for  a  4  in,  pipe,  so  that  the  correct  si/e  is  Iji'twccn  3  in.  and  4  in' 
The  discliai'ge  is  not  proportional  to  the  pipe  section,  for  the 
velocity  increases  as  the  diameter  increases,  because  the  resistHnces 
decrease. — Ajax. 

1814.  Point  of  Cut-ofiF.— Will  any  reader  kindly  explain  the  method 
of  cujculating  the  cut-off  of  a  tn'ple-expansion  engine  ?  For 
instance,  a  trijjle-expansion  engine,  with  160  lb.  absolute  pressure, 
10  lb.  terminal  jiressure,  equal  to  17  expansion.  Theoretically  the 
cut  oif  for  each  cylinder  would  be  the  third  of  the  17  expansions. 
What  in  actual  practice  ought  to  be  given  to  develoj)  such  as  1,000 
indicated  horse  power,  the  cylinders  being  50,  30^,  and  19? — 
ExrAHSiON. 

Answer. — Although  no  exact  rule  can  be  given,  the  actual  ratio 
of  expansion  may  be  very  approximate!}'  calculated  as  follows  : 

The  initial  pressure  =      the  terminal  =  p.,.    Then  ^  ^'  =  actual 

ratio  of  expansion,  neglecting  clearances, 
(L.P.  diai-.V;^ 
(H.P.  diar.)-x  K 
where  K  is  the  cut-off  fraction.  Hence 

3  (L.P.  diar.)-  x 
2  (II.  P.  diar.)-x  2h 


Iv  = 


Foi-  instance,  if 


L.P.  diar.  =  50, 
H.P.  diar.  =  19, 
=  10, 
f'l  =  1'5, 
_  s  „  50-  X  10 

-  -2 


0-594. 


19'-^  X  175 

t)f  course,  a  better  plan  is  to  assume  Iv,  and  calculate  the  horse 
jiower  diameter.  The  cut-off  in  the  intermediate  cylinde)'s  is  at 
about  two-thirds  of  the  stroke  in  full  gear.  It  can,  of  course,  be 
adjusted  by  linking  up  or  otherwise.  "Ex]iansion"  does  not  give 
any  stroke  for  1,000  I.H.P.  with  cylinders  50  in.,  30  J  in.,  19  in. 
Supjiose  it  36  in.,  then  the  ratio  of  expansion  r  would  be  10  to 
11  ;  assuming  the  latter, 

K  =    (L.P.  diar.)-' 
^     (H.P.  diar.)2x  r 

=  — =  0-614. 
19-  X  11 

with  0'66  in  the  other  two  cylinders.    The  probable  number  of 
i-evolutions  can  be  calculated  as  follows  :    Let  j>  equal  mean 
efi'ective  pressure  referred  to  the  low-jjressure  piston, 
A  L  X  2  revs. 


LH.P. 


33000 
33000  LH.P. 


2p  > 
2810 
I> 


2^)  AL 

33000  X  1000  

7854  X  50  X  50  X  3 


P 


1  +  hyji.  log  r  _  g\ 
r  J 


=  /jr  {1''5  X  -308  -  3 1 
=  x^ff  X  50-8  =  30-5 
rev.s.  =  92-1. 

This  is  slightly  higher  than  usual  in  the  mercantile  marine  and 
lower  than  in  the  navy.  If  jireferred,  the  revolutions  can  be 
assumed  at  say  80,  and  r  calculated. — A.i.\x. 

1815.  Length  of  Link  for  Reversing  Gear.— Please  explain  a 

method  for  hnding  the  length  of  link  for  the  reversing  gear  of  an 
engine  with  a  given  valve  travel. — Link. 

Answer. — The  length  of  link  is  a  certain  multiple  of  the  throw- 
A  usual  jiractice  given  by  some  authorities  is  to  make  the  distance 
between  the  centres  of  the  pins  of  the  eccentric  lods  from  2 J  to 
3  times  the  throw  of  the  eccentric. — Ajax. 


1817.  Automatic  Device  for  Regulating  the  Air  Pressure  of 

a  Compressor. — I  have  a  belt-driven  air  compressor  8  in. 
diameter  by  Sin.  stroke,  and  would  be  pleased  if  any  I'eader 
Would  give  me  any  information  as  to  a  belt-shifting  arrangement 


to  work  automatically  when  pressure  reaches  401b.;  that  is,  to 
stop  machine  when  pressure  reaches  that  limit,  and  re  start  when 
pressure  falls  to  about  35  lb.  Compressoi-  delivers  into  a  receiver, 
and  is  about  30  ft.  distant. — Compressor. 

1818.  Hand  Boring  Gear.  Will  .some  i)ractical  reader  oblige  by 
describing  a  hand  boring  gear  suitable  for  boring  out  marine  aii' 
pumps  in  place,  diameter  of  pumjjs  fi-om  7  in.  to  12  in.,  and  fi  om 
about  10  in.  to  18  in.  in  length  t  The  name  of  the  makers  of  suoh 
gear,  o;-  any  information  on  the  above,  would  oblige. — Anxious. 

1819.  Falling  Body.— Will  any  reader  kindly  reply  to  the  following  : 
A  ))ody  of  1  cwt.  falls  through  a  space  of  8  ft.  on  to  a  large  ii-on 
bed.  What  pressure  will  it  exert  per  square  inch,  the  face  of  the 
weight  being  12  in.  square  ? — E.  B. 


MISCELLANEA. 


Institution  or  Electrical  Engineers. — The  .secretaryship 
of  this  institution,  which  becanie  vacant  throug-h  the  dcatii  of 
Mr.  W.  G.  MacMiilan,  has  been  secured  by  Mr." Geo.  C.  Lloyd, 
chief  assistant  to  the  Iron  and  Steel  Institute. 

OniTUARY. — Wc  regret  to  announce  the  death  of  Mr.  J.  S. 
Forbes,  which  took  place  on  the  .5th  inst.  He  was  well  knowu 
as  the  chairman  of  the  London,  Chatham,  and  Dover  Eailway, 
and  the  district  railways,  being-  one  of  the  oldest  railway 
directors. 

The  Manchester  Association  op  Engineers. — The 
members  of  this  association  propose  to  make  an  excursion  to 
Northwich  and  the  neighbourhood  on  April  30th,  and  to  Rugby 
at  the  end  of  June  or  beginning  of  July.  The  visit  to  Northwich. 
is  in  connection  with  Mr.  Sauer's  paper  on  "  Inland  Navigation," 
which  will  probably  be  discussed  on  the  day  of  the  visit. 

On  the  9th  inst.  the  automatic  signalling  apparatus  which 
has  been  installed  on  the  main  line  of  the  North-Eastern  Railway 
between  Alne  and  Thirsk  by  the  Hall  Automatic  Signalling 
Comjiany.  of  New  York  and  Chicago,  was  put  in  service.  .  This 
is  the  first  installation  of  this  system  of  automatic  signalling  in 
Great  Britain,  and  its  working  will  be  watched  with  great 
interest  by  railway  experts. 

Speaking  at  a  meeting  at  Sheffield  of  the  shareholders  in 
Cammell,  Laird,  and  Company,  on  March  30th,  Mr.  John 
Laird  referred  to  the  shipbuilding  the  firm  are  doing  at 
liirkenhcad.  They  had  recently  completed  four  destroyers  of 
a  new  type,  and  these  had  all  been  delivered  before  the  first 
was  due.  Tliey  had  also  in  hand  the  cruisers  Topaz  and 
Dian;oiid.  The  Topaz  had  been  out  for  her  preliminary  trials 
during  the  week,  and  had  done  well.  They  had  also  two  scouts 
building  to  their  own  design,  and  which  had  nothing  to  do  with 
the  Admiralty.  They  had  been  asked  to  design  the  fastest 
ships  in  the  world,  and  they  were  endeavouring  to  do  so.  The 
Russians  talked  of  doing  24  knots.  Laird's  scouts  were  designed 
to  do  25  knots.  They  were  ships  of  3,000  tons  displacement. 
Both  were  now  on  the  stocks,  and  the  company  was  looking 
forward  to  highly  satisfactory  results.  If  there  were  to  be  a 
new  type  of  warship.  Laird's  would  certainly  be  among  those 
who  would  be  specially  selected  for  further  orders.  They  were 
also  building  three  other  destroyers,  and  the  old  yard  had 
never  been  in  a  better  condition  than  it  was  in  now. 

The  Treatment  op  Sewage. — The  Commissioners  appointed 
to  inquire  and  re])ort  upon  the  methods  of  treating  and  disjjosing 
of  sewage  have  issued  a  third  volume  of  their  fourth  report, 
consisting  of  a  copiously  illustrated  folio  blue  book  of  316 
pages,  the  whole  of  which  is  devoted  to  reports  by  Dr.  Houston 
ou  })actoriological  investigations,  with  special  reference  to  the 
contamination  of  shellfish.  The  following  results  are  stated 
as  general  inferences,  which  are,  perhaps,  warranted  "  on  a 
broad  and  common-sense  view  of  the  whole  investigation":  (a) 
That  a  water  wliich,  from  the  bacteriologist's  point  of  view, 
would  be  considered  very  impure,  may.  after  filtration,  although 
still  containing  an  apjjreciable  number  of  bacteria  seemingly 
of  intestinal  derivation,  be  used  for  domestic  purposes  without 
any  very  definite  or  detectable  harm  resulting,  (h)  That  the 
water  of  a  tidal  river  g-rossly  polluted  in  its  lower  cstuarial 
reaches  may  after  a  flow  of  some  25  miles  become  so  far  purified 
by  sedimentation,  dilution,  and  the  operation  presumably  of 
bactericidal  agencies,  as  to  become  seemingly  as  little  objection- 
able, or  in  some  respects  less  objectionable,  bacteriologically, 
than  certain  of  our  public  water  supplies,  (c)  That  the  deposi- 
tion in  the  sea  of  chemically  precipitated  sludge  in  enormous 
quantities,  if  carried  out  under  proper  conditions,  need  not 
result  necessarily  in  the  production  of  nuisance  or  serious 
pollution  of  the  surrounding  water,  and  that  such  deposition 
may  be  thought  of  as  an  economical  and  seemingily  not 
unsatisfactory  means  of  disposing  of  this  material. 
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ALTERING  THE  DESIGNS. 

It  is  not  always  that  tlie  shareholders  of  a  large  engineer- 
ing company  are  given  the  bald  reasons  that  the  manage- 
ment consider  sufficient  to  explain  away  or  account  for 
the  failure  in  a  year's  trading  that  has  resulted  in  a  loss 
to  the  shareholders  of  their  expected  dividends.  It  is 
refreshing,  therefore,  to  find  the  spirit  of  candour 
jiermeating  the  board  of  one  well-known  engineering  com- 
liany  to  such  an  extent  as  to  make  the  chairman  place  on 
record  that .  it  was  not  the  non-success  of  their  new 
extensions,  with  the  consequent  absorption  of  working- 
capital,  that  had  caused  the  prosperity  of  the  company  to 
he  threatened  so  seriously,  but  that  the  reasons  must  be 
looked  for  in  a  totally  different  direction. 

The  significant  statement  was  seriously  advanced  that 
the  large  falling  off  of  their  original  business,  which  was 
connected  mainly  with  engine  building,  was  not  singular 
or  peculiar  to  the  paiiicular  company  concerned,  but  that 
other  makers  of  engines  had  the  same  experience.  How  far 
other  people's  losses  will  satisfy  disappointed  stock  holders 
for  their  personal  troubles  we  can  only  conjecture,  and  with 
that  side  of  the  story  we  have  no  concern,  but  that  there 
should  be  a  "■eneral  falling  off  of  orders  for  engines  not 
confined  to  one  firm  but  to  others  is  a  matter  of  moment 
to  all  engineers.  We  are  inclined  to  agree  with  the  state- 
ment that  was  made — and  we  think  honestly — thati  the  old 
monopoly  in  quality  and  efficiency,  which  for  so  long  has 
given  a  commanding  position  to  makers  of  high-speed 
engines  in  this  country,  has  been  at  last  successfully  assailed 
and  "  impaired  by  an  undoubted  improvement  in  rival 
designs." 

We  do  not  know  how  far  it  should  be  considered  as  an 
excuse  for  any  board  of  management  to  allege  that  they  had 
lost  trade  owing  to  their  rivals  improving  their  designs, 
for  there  must  natiu'ally  arise  the  obvious  question,  Why 
were  not  the  designs  of  the  suffering  finn  improved  as  well  ? 
If  improvements  were  necessaiy  in  the  one  case  with  new 
people  who  were  coming  into  the  field,  surely  with  the 
experience  of  the  older  firm  there  must  have  been  more 
latent  power  and  skill  that  could  have  been  employed  to 
improve  their  designs  such  as  could  not  reasonablj'  be 
expected  from  the  uew-er  rivals. 
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We  are  afraid  that  until  sliareliolders  have  been  given  a 
shock  ^by  the  withholding  of  dividends  the  management  of 
many  old  concerns  will  be  prone  to  consider  that  the 
business  they  have  tliey  caJi  easily  hold,  forgetful  of  the 
fact  that  there  is  to-day  no  monopoly  either  in  quality, 
efficiency,  or  design  for  any  firm,  however  eminent,  in  any 
branch  of  engineering  in  which  they  are  engaged. 

We  are  familiar  with  the  practice  of  many  firms  who 
.absolutely  discourage  suggestions  that  emanate  from 
subordinate  members  of  their  staff,  and  who  are  inclined  to 
contend  that  if  anything/fresh  or  novel  is  to  be  introduced 
it  must  be  done  by  order  of  some  responsible  official,  or 
possibly  by  express  direction  of  the  board  of  management 
itself.  With  this  spirit  in  active  operation  it  is  not 
surprising  to  find  that  works  lananagers,  draughtsmen,  and 
others  who  are  fully  cognisant  of  opportunities  for 
improving  the  designs  u})on  which  they  are  working,  should 
take  no  interest  in  making  suggestions  from  n  desire  to  be 
free  from  that  which  they  would  consider  equivalent  to 
snubs  for  their  pains.  We  are  not  writing  from 
hypothetical  cases,  but  we  have  personal  knowledge  of 
leading  firms  who  have  so  unfairly  treated  those  who  have 
been  responsible  for  suggestions,  or  who  have  introduced 
improvements,  that  it  will  be  little  wonder  if  such  firms  ai-e 
found  to  be  on  the  down  grade  I'ather  than  in  the  forefront 
in  modern  engineering  woi'ks  of  construction. 


RISKS  IN  CONNECTION   WITH  THE   ERECTION  OF 
WORKS. 

That  fruitful  source  of  litigation,  the  Workmen's  Conqjensa- 
tion  Act,  of  1897,  has  given  one  more  authoritative  case 
to  guide  or  to  woriy  enqiloyers  on  their  way  through  the 
maze  of  difficulties  that  are  associated  with  the  interpreta- 
tion of  the  clauses  and  conditions  of  this  Act.  It  is  now 
sufficiently  well  known  that  an  accident  that  may  happen 
to  a  man  engaged  uj^on  a  scaffolding  for  erecting  any  kind 
of  building  or  other  plant — such,  for  instance,  as  a  water- 
cooling  tower  or  the  gantiy  foi'  the  manipulation  of  parts 
of  an  engine  that  ai-e  being  assembled — is  interpi-eted  in 
a  totally  different  way  should  the  scaffolding  upon  which 
the  man  stands  be  28  ft.  from  the  ground  or  should  it  be 
over  30  ft.  in  height,  the  law  with  regard  to  danger 
associated  with  scaffolding  being  considered  to  be  that 
the  3U  ft.  constitutes  a  risk  that  the  other  does  not; 
compensation  in  the  one  case  is  therefore  of  a  different 
character  and  scale  to  that  in  the  other. 

In  connection  with  the  erection  of  a  scaffolding  that  is 
for  any  open-air  work  there  is  of  necessity  the  risk 
associated  with  atmospheric  and  other  disturljances  such  as 
wind,  weather,  and  lightning,  and  it  has  heretofore  been 
contended  that  accidents  arising  from  such  causes  are  to 
be  interpreted  under  the  well-known  phrase  as  being  due  to 
the  "  Act  of  God  "  rather  than  as  arising  out  of  the  enqjloy- 
ment  in  which  the  men  are  engaged.  A  case,  however, 
recently  ju-ose.  which  was  tried  in  the  Oldham  County 
Court,  in  which  a  man  employed  upon  a  scaffolding,  which 
was  about  23  ft.  above  the  level  of  the  ground,  was  killed 
by  a  flash  of  lightning.  It  was  suggested  that  there  was 
nothing  in  or  connected  with  the  building  that  was  specially 
likely  to  attract  lightning,  and  the  question  that  the 
County  Court  Judge  liad  to  determine  was,  Did  the  accident 


ai'ise  out  of  the  euqjloyment  upon  which  the  deceased  work- 
man was  engaged?  It  was  contended  that  it  arose  in  the 
course  of  the  employment,  although  that  argmnent  was  not 
sufficient  to  carry  the  risk  to  the  enqjloyer,  seeing  that  it 
must  arise  not  in  the  course  of,  but  actually  out  of,  the 
enqjloyment.  It  became,  therefore,  in  the  opuiion  of  the 
judge,  a  question  for  him  to  detenuine  on  the  point  of 
fact,  lather  than  of  law,  as  to  whether  the  accident  did 
or  did  not  arise  out  of  the  euqjloyment,  and  he  came  to 
the  conclusion  that  as  a  matter  of  fact  the  position  in 
wiiich  the  man  was  working  was  dangerous,  and  that  in 
consequence  of  the  dangerous  position  the  accident,  occurred  ; 
the  accident  was  therefore  adjudged  as  having  arisen  out  of 
the  eanployment. 

As  to  the  question  whether  a  scaffolding  erected  in  the 
open  air  was  a  dangei-ous  position,  the  judge  in  the  first 
court,  and  the  judges  also  in  the  Court  of  Appeal,  to  which 
the  case  was  cai'ried,  decided  that  the  man  was  exposed 
to  more  than  the  normal  risk  which  eveiybody  incurs  at 
every  time  and  every  place  dm-ing  a  thunderstotrm.  It  was 
held  that  the  eleivataon  of  the  woi'kman  placed  him  in  a 
position  where  he  was  more  liable  to  attack  than  if  he  wei'e 
working  upon  the  ground,  and  that  consequently  he  was 
ruvming  a  substantial  and  abnormally  increased  risk  owing 
to  the  position  in  which  he  had  to  work,  and  that  the 
accident  therefore  did  naturally  follow  and  arise  out  of 
the  enqjloyment  in  which  such  workman  was  engaged. 
Judgment  was  given  for  the  widow  for  the  full  amount 
claimed,  with  costs,  and  this  judgment  was  unhesitatingly 
confinned  by  the  Court  of  Appeal,  without  the  judges  in 
that  court  considering  it  necessaiy  to  call  ui)on  one  side 
to  support  the  claim. 

Employers  who  ai'e  engaged  or  who  have  men  likely  to 
be  engaged  upon  outdoor  erections  will  note  this  additional 
risk,  and  will  consequently  make  aiTangements  for  pro- 
viding against  such  in  their  ordinary  xind  other  insurances 
for  covering  such  liabilities. 


NOTES  ON  NEWS. 


The  enterprising  firm  of  Messrs.  Graham,  Morton,  and 
Conq^any  Lhnited.  Hunslet.,  Leeds,  who  have  attained  a 
world-wide  reputation  for  the  rapid  rate  at  which  they 
erected  their  new  works  in  the  short  space  of  four  and  a 
half  months,  recently  presented  a  letter  aiid  souvenir  to  the 
Prince  of  Wales  illustrating  what  the  firm  had  recently 
achieved.  This  was  sent  as  an  answer  to  H.R.H.'s 
memorable  speech  warning  engineers  and  manufacturers 
that  "the  old  country  must  wake  up."  The  following 
reply  was  received  by  Mr.  Maurice  Graham:  — 

Mailborougli  Hoiise,  29tli  March,  1904. 

Sir, — The  Piiiuce  of  Wales  desires  me  to  thank  joii  for  the 
copy  of  the  souvenir,  ilhistrating  what  has  been  doue  by  your 
firm  in  the  design  and  construction  of  new  engineering  works, 
bmit  on  the  most  modern  and  np-to-date  principles,  which  jou 
have  been  good  enough  to  send  for  his  Eoyal  Highness's  accept- 
ance. His  Royal  H'igliness  has  read  your  letter  of  the  28th 
instant  with  much  interest,  and  desires  me  to  congratulate 
you  in  his  name  on  the  great  rapidity  with  which  your  under- 
taking was  carried  out. — I  am,  sir,  your  obedient  servant, 

(Signed)  Aethur  Bigge. 

The  Plllixg  Strength  of  Men  and  Axim-^ls. — 'Some 
very  interesting  tests  of  the  actual  pulling  power  of  draught 
animals  were  recently  conducted  at  Messrs.  Barnum  and 
llailey's  Circus  at  New  York.      A  hydraulic  dynamometer 
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of  a  maximum  capacity  of  100  tons  was  used.  The 
machine  has  a  piston  of  25  square  inches  of  surface,  the 
cylinder  being  filled  with  giycerine.  One  end  of  the 
dynometer  was  secured  to  heavy  stakes  driven  into  the 
floor,  and  at  the  other  end,  between  the  hauling  ropes  and 
the  dynamometer,  was  interposed  a  pair  of  powerful  springs 
with  about  2  ft.  of  maximum  compression.  The  object  of 
the  springs  was  to  allow  the  draught  animals  to  apply  their 
strength  gradually  and  give  them  a  certain,  amount  of 
movement  in  the  act  of  pulling.  The  accompanying  table, 
which  we  take'  from  the  Scientific  American,  shows  the 
results  of  the  trials: — ' 


N.>. 

Description. 

Weight  of 
each  in  lbs. 

T  .tal  imll 
in  lbs. 

Pull  per 
unit. 

Pull  per 
po  nd  of 
weight. 

Lb. 

■> 

l.HOO 

3,750 

1,875 

1-172 

50 

150 

8,750 

175 

1-166 

100 

- 

Men  

150 

12,000 

120 

0-8 

G 

Iloises   

1,800 

8,875 

1,479 

0  822 

2 

Camels   

1,800 

2,750 

1,37"5 

0-764 

1 

Elephant   

12,000 

8,750 

8,750 

0-7.!) 

Steam  Engine  Makers"  Society. — 'The  7r)th  annual  report 
of  this  society  states  that  the  position  is  much  the  same  as 
for  some  few  years  past,  and  the  members  are  congratulated 
on  the  continued  prosperity  of  this  important  trade  union 
organisation.  At  the  close  of  1902  the  value  of  the  society 
stood  at  £68,208,  and  the  nicome  for  1903  was  £27,247, 
thus  making  the  gross  sum  of  £95,455  to  be  accounted  for. 
The  net  expenditure  was  £19,895,  wliich  left  the  cash 
balance  at  £75,560,  or  equal  to  £7  16s.  7d.  per  member, 
at  the  close  of  1903.  The  present  number  of  members 
is  9,651,  and  branches  114.  As  compared  with  1902,  there 
was  an  increase  of  three  branches,  348  members,  and  £7,351 
ill  funds.  The  sums  paid  in  unemployed  benefit  and  fares 
to  situations  show  an  increase  of  £109.  The  average 
number  of  members  out  of  employment  was  212,  the  lowest 
number  of  135  being  recorded  in  July,  and  the  highest  of 
324  in  November.  Sick  expenses  show  an  increase  of  £127, 
and  funeral  expenses  a  decrease  of  £255.  The  superannua- 
tion fund  again  shows  an  increase,  this  time  of  £174,  the 
average  amount  paid  per  member  on  this  account  being 
9s.  6d.  The  working  expenses,  £2,542,  were  practically 
the  same  for  1903  as  for  190-2.  During  the  year  branches 
have  been  opened  at  Cowes,  Bradford,  and  Newcastle-on- 
Tyne.  The  new^,  members  admitted  numbered  809; 
exclusions  and  deaths  removed  461.  On  the  Avhole  (the 
report  proceeds)  they  could  not  say  that  1903  had  been 
unkind, to  them  in  the  matter  of  financial  success,  for  they 
had  every  reason  to  believe  that  few  trade  oi'ganisations 
would  be  able  to  show  such  good  results  as  themselves, 
and  their  funds  now  stood  at  the  largest  total  they  had 
ever  reached  in  the  society's  histoiy.  It  was  very 
gratifying  to  be  able  to  report  that  trade  disputes  during 
the  year  had  been  few ;  in  fact,  almost  nil.  This  had 
exceeded  their  utmost  anticipations,  for  at  one  period  it 
seemed  almost  certain  that  a  conflict  on  the  wages  question 
would  take , place. 


Inbicating  Moving  Paets  of  Machikes. — To  indicate  when 
the  moving  parts  of  machinery,  or  part  in  frictional  contact 
witli  those  in  motion,  have  become  exclusively  heated,  a 
German  inventor  has  devised  a  plant  composed  of  an  amalgam, 
of  the  iodides  of  mercury  and  copper,  which  the  inventor  claims 
will  change  colour  when  heated.  Bearings  to  which  it  is  applied 
are  red  under  normal  conditions,  hut  when  a  temperature  of 
140  deg.  Fall,  has  been  reached  the  paint  becomes  black. 
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small  edition  the  trouble  must  have  been  what  to  leave 
out ;  but  within  the  72  pages  the  author  describes  boiler 
construction,  its  fittings,  valve  motions,  the  framing  of 
bogie  trucks,  and  the  chapter  on  "  Modern  Locomotive 
Types "  is  illustrated  with  seven  different  representative 
designs.  The  author,  who,  it  will  be  remembered,  recently 
contributed  a  series  of  articles  on  Locomotive  Construc- 
tional Details "  in  The  Fractical  Eitr/ineer,  must  be 
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AIR  COMPRESSORS  AND  BLOWING  ENGINES. 

By  V.  H.  Innes,  M.A. 

1.  Physical  Properties  of  Air. — Air  is  a  gas,  and 
therefore 

\Uj)v  =  \\t  (1) 

where  p  is  pi'essure  in  pounds  per  square  inch,  v  is  the 
number  of  cubic  feet  per  pound,  or  the  specific  vohinie  t  is 
the  absolute  temperature  ;  so  that 

<  =  F  +  460-6, 
or  =  C  +  273-7, 

where  F  is  its  temperature  in  Fahrenheit  and  C  in  Centi- 
grade degrees.  If  the  former  scale  is  used,  R  =  53 '2,  and 
if  the  latter,  R  =  95 'S.  When  air  is  compressed  or  expands 
isothermally,  or  at  constant  temperature, 

pv  =  constant  (2) 

but  when  it  is  compressed  or  expands  adiabatically — i.e., 
without  gain  or  loss  of  heat, 

j3  yy  =  constant  {?>) 

where  y  =  1  '408 

K.. 

where  Kp  aud  K„  are  the  capacities  for  heat  expressed  in 
foot-pounds  of  a  pound  of  air  at  constant  pressure  and 
constant  volume.  Equation  (3)  is  proved  in  most  works  on 
the  steam  engine.*  It  is  also  important  to  remember  that, 
if  a  pound  of  gas  changes  its  pressure  and  volume  in  any 
mannei", 

H  =  W  +  K,  (<i  +  L) 

where  H  is  the  heat  taken  in,  W  is  the  work  done  by  the 
gas,  and  f.,,  are  the  initial  and  final  temperatures.  Hence, 
if  the  gas  is  compressed,  W  is  negative,  and  H  is  negative  ; 
so  that  if 

W  =  -  Uo,  and  H  =  -  Hi 
H  =  -  Uo  +  K,.  {t,-t,) 
or  H  =  Uo  -  K.  (^  -  ^)    .    .    .    .  (4) 

or  Hi,  the  heat  in  foot-pounds  given  out  by  the  gas,  is  the 
difference  between  the  work  in  foot-pounds  done  upon  it 
and  the  internal  heat  in  foot-pounds  added  to  the  gas. 

2.  Work  Required  to  Compress  Air. — Let  F  C,  fig.  1, 
represent  a  volume  v.,  of  air,  and  let  E  G  represent  Vi,  the 
volume  to  which  it  is  compressed,  the  pressure  changing 
from  at  C  to  j\  at  B,  and  the  air  being  forced  out  into 
a  large  reservoir,  in  which  the  pressure  is  kept  constant. 
Then,  if  we  first  assume  isothermal  compression  between  C 
and  B,  then  the  work  done  while  the  volume  changes  from 
v..  to  Vj  is 


Ui=  144  f'lidv  =  144 


—  =  144  ^  hyp.  log  - 

V  V, 


=  144  p^i\  hyp.  log      =  144  p..  v.,  hyp.  log  — . 

The  work  done  during  the  expulsion  of  the  air  is 

Uo  =  144jOiVi  =  144^5.,  w,, 

aud  that  done  by  the  atmospheric  air  upon  the  suction  side 
of  the  compressing  piston  is 

U3  ^=  1 44  pi  V,  =  144  p.,  v., ; 

hence  the  total  work  dune  is 


U  =  U]  +  U.J  -  U3  =  Hi  p..  v.,  hyp.  log 


(5) 


The  four  quantities,  U,,  U.,,  U3,  U,  are  represented  in 
fig.  1  by  the  areas  GBCD,  GBAE,  FCDE,  and  ABC  F. 

*  "  The  Steam  Engine,  "  by  Cotterill,  Holmes,  or  Perry. 


Equation  (5)  shows  us  that,  no  matter  what  the  temperature 
may  be,  to  compress  a  given  volume  v.,  from  pressure  p.,  to 
Pi  requires  a  fixed  quantity  of  work.  But  if  it  is  the  weight 
of  air  that  must  be  considered,  the  matter  is  different ;  then 


U  =  R  A.  hyp.  log      per  lb 


(5a) 


so  that  the  lower  tlie  temperature  the  less  U  becomes.  U  is 
the  least  quantity  of  work  required  to  compress  a  given 
volume  v..  from  p.,  to  pi.  Equation  (4)  shows  us  that  the 
heat  given  out  is  equal  to  the  useful  work  done  upon  the 
air  for  t.  =  ti.  Isothermal  compression  is,  however,  not  the 
rule,  and  is  unattainable  unless  cooling  water  can  be  obtained 
considerably  colder  than  the  atmosphere. 

Let  us  next  consider  the  case  of  compression  when  the 
curve  C  B  follows  the  law 

])  v"-  =  Ic.  . 
ThenUi  =  |  144;n;.=  144y    —  = 

<',  c, 

144  ,  , 

Uo  and  U3  have  the  same  values  as  before  ;  so  that 

U  =  Ui  +  U,  -  U3  =  ^-^^^  {p,  V,  -  p.,      .  (6) 


U 


144  w         /«!  Vi  ,\ 

71—1  ^  p.,  v.,  / 


144  n 
n 


.  -  1       (  ?)./ 


i    ■   •   •  ■ 


(6") 


(6/-) 


per  lb. ;  so  that  the  work  per  pound  decreases  with  the  initial 
temperature,  but  is  fixed  for  given  values  of  p^,  p.,,  and  v... 
If  the  compression  is  adiabatic,  7  must  be  substituted  for  n 
in  equations  (6),  (Ga),  and  (G6), 


Fig.  1. 


Numerical  Example. — To  find  the  work  required  to 
compress  1  cubic  foot  of  atmospheric  air  of  pressure  14'7  lb. 
per  square  inch  to  a  pressure  of  4  atmospheres  absolute. 

First,  assuming  isothermal  compression, 


From  (5), 


2x,  =  14-7,    v.,  =  1,        =  4. 


U  =  144/)..  I'o  hyp.  log  —  =  144  x  14-7  hyp.  log  4 

=  2931  ft.-lbs. 

Secondly,  supposing  that  the  compression  is  adiabatic, 
from  (6a), 

U  =  Mi-        /  (V^y^  - 1  I  .  U4  X  1-408  X  14-7  ^ 
n-  1^'  -  \  \pj  i  -408 

^  144  X  1-408  X  14-7  X  -495  ^  3,3^3 
*  '  -408 

This  is  882  foot-pounds  more  than  with  isothermal 
compression. 
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3.  Mechanical  and  Volumetric  A'jficiencies. — In  any  machine 
the  nseful  work  done  is  less  than  that  whicli  must  be  done 
by  the  agent,  owing  to  friction  and  otl)er  losses.  Thus,  if  U 
is  the  useful  work  calculated  from  equation  (5),  and  I  is  the 
indicated  work  done  in  the  same  period  by  a  steam  engine 
driving  the  compressor,  then  the  mechanical  efficiency  of  air 
compressor  and  steam  engine  is 

-'h  =  y  •  (-} 

But  it  is  often  convenient  to  be  able  to  compare  the  actual 
work  done  upon  the  air,  as  obtained  by  indicating  the  air 
compressor  cylinder,  with  the  least  quantity  of  work  ideally 
necessary  to  obtain  the  same  final  pressure  with  the  same 
quantity  of  air.  This  will  be  called  the  air  efficiency,  and  if 
Uj  is  the  quantity  of  work  for  a  given  volume  of  atmospheric 
air  v.,  obtained  from  the  indicator  diagram,  then  the  air 
efficiency 


144  r 


'h 


V,  hyp. 

U4 


los 


(8) 


A  compressor  never  delivers  a  quantity  of  air  correspond- 
ing to  the  volume  swept  out  by  the  piston,  because  the 
pressure  in  the  cylinder  at  the  end  of  the  suction  stroke  is 
usually  a  little  less  than  that  of  the  atmosphere,  and  also 
because  the  air  in  the  clearance  must  expand  from  to  p.. 
before  the  suction  valves  can  open.  Let  Q  be  the  number 
of  cubic  feet  of  air  at  atmospheric  pressure  actually  taken  in 
per  minute,  let  A  be  the  piston  area  in  square  inches  for  a 
single-acting  compressor,  and  let  Aj,  A^  be  the  areas  on 
either  side  for  a  double-acting  compressor,  while  L  and  R 
are  the  stroke  in  feet  and  revolutions  per  minute  respectively. 
Then  the  volumetric  efficiency 

= 

'''''      A  L  R 
for  a  single-acting  compressor,  and 

144  Q 


(9) 


(Ai  +  A.,)  L  R 
for  a  double-acting  compressor. 

Numerical  Examples. — (1)  What  is  the  air  efficiency  in 
the  numerical  example  of  section  2,  assuming  adiabatic 
compression, 

2931 
oblo 

showing  the  necessity  for  cooling  the  air  during  compression 
if  a  high  efficiency  is  to  be  obtained. 

(2)  What  is  the  volumetric  efficiency  of  a  double-acting 
compressor  whose  piston  areas  are  160  and  140  square 
inches,  with  a  stroke  of  2  ft,  making  100  revolutions  per 
minute,  the  actual  volume  of  air  delivered  (reduced  to 
atmospheric  pressure  and  temperature)  being  333  cubic  feet, 
144  X  333 

■II.,  =  —  — — :  =  (9  1)2  per  cent. 

'      (160  +  140)  X  200  ' 

4.  On  the  Effect  of  Clearance. — In  section  2  we  have 
neglected  cylinder  clearance,  and  although  this  does  not 
affect  equations  (5)  to  (66)  supposing  v.,  is  the  volume 
of  atmospheric  air  compressed,  nor  the  value  of  in  (8), 
it  is  interesting  to  see  how  this  is  the  case.  Let  V.^ 
be  the  cylinder  volume,  or  that  swept  out  by  the  piston  in 
one  stroke  in  cubic  feet,  and  let  cY..  be  the  volume  of  the 
clearance.  In  fig.  2  C  L  is  the  cylinder  volume,  F  L  the 
clearance,  while  C  B  and  A  H  are  curves  of  compression  and 
expansion.  The  latter  takes  place  during  the  commence- 
ment of  the  return  stroke,  the  air  expanding  from  the 
clearance,  and  the  suction  valves  do  not  open  until  the 
jjoint  H  is  reached,  so  that  the  volume  v.,  of  air  drawn  in  is 
represented  by  C  H.  Since  air  does  not  accumulate  in  the 
cylinder,  it  is  clear  thnt 

.        m  ng.  2  =  — -  \i\  ng.  1, 

AB        ^         AB  ' 


for  A  H  and  B  C  follow  the  same  law,  -p  2;"  =  constant,  and  if 
HC  in  fig.  2  =  FC  in  fig.  1,  and  H  K  and  M  N  are  at  the 
same  height  in  figs.  1  and  2  respectively,  then  H  K  =  M  N, 
so  that  the  area  A  BC  F  in  fig.  1  =  area  A  BCH  in  fig.  2, 
and  as  these  are  the  indicator  diagrams  in  the  two  cases, 
the  work  done  in  each  case  is  the  same  for  a  given 
exponent?*.  Let  us  first  suppose  isothermal  compression; 
then,  reasoning  as  in  section  2,  the  work  represented  by  the 
area 


KBCF  =  144/;,  v.,  (1  +  c)  hyp.  log 


and  since 


7>i 


FH  =  c  V.,''' 


K  A  H  F  =  144  p.,  c  v.,     hyp.  log     =  144  p,  c  V.,  hyp.  log  ^' 

p.,  p.,  p, 

so  that 

U  =  ABCH  =  144  V,{/),(1  +  c)  -     c } hyp.  log .  (10) 
u-  A 


c   J 

Fio.  2. 


the  useful  work  done  per  stroke,  which  it  will  be  noticed 
becomes  zero  when 

Pi  ^  (1  +  c) 
P,  c 

that  is,  when  B  and  A  coincide. 
The  volumetric  efficiency  is 


HO  , 


Pi 


(11) 


so  that  as  the  pressure  increases  the  atmospheric  air  dis- 
charged per  stroke  becomes  less. 

If  the  exponent  n  is  greater  than  unity, 

p,  \,    1   +  C     ]  ['J)  n 

n~  V  (  ^p.J 


KBCF 


K  A  H  F  = 


n  ■ 


SO  that  U  =  A  B  C  H 
ii-i 


-  1 


144  u  ,^ 
n  -  1 


which  becomes  zero  when 


1  + 


(12) 


and  the  volumetric  efficiency 

'/:.    =    1    +    r    -    cO'Al        .      .      .  (13) 

Numei-ical  E.i:ample. — The  cylinder  volume  is  1  cubic 
foot,  the  clearance  is  one-fifth  of  the  cylinder  volume,  and 
the  compression  is  to  4  atmospheres ;  to  find  the  work 
per  stroke,  and  the  volumetric  efficiency.  First  assuming 
isothermal  compression,  and  using  ecjuation  (10), 

U  =  144  X  14-7  {li  -  i}  hyp.  log  4 

=  144  X  14-7  X  i  X  2-3  x  -6021 

=  1172  ft. -lbs. 

exactly  two-fifths  of  what  it  was  in  section  2.  The  volu- 
metric efficiency  from  (11)  is 

7;^  =  i  =  40  per  cent. 


1  + 
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Next  ;issuming  iidiabatic  compression,  with  n  L'iOiS, 
using  (12), 

=  ^  X  14-7{4-      1}  {li  -  i(4)-} 

144  X  147_x  -495  X  3;32t 
^20"  X  5 
=  2402  ft.-lbs. 
The  vohniietric  etticiency  from  (13)  is 


=  11- 


X  4' 


66  "48  per  cent. 


In  both  of  these  cases  it  is  evident  that  an  increase  in  the 
volumetric  ethciency  would  be  an  advantage,  even  if  it  were 
obtained  with  some  slight  loss  of  air  etticiency,  for  we  must 
consider  losses  by  friction,  and  weight  per  horse  power,  in 
fixing  the  dimensions  of  any  machine.  If  the  size  of  a 
machine  is  excessive  in  proportion  to  power,  the  mechanical 
etticiency  will  be  low,  owing  to  friction,  although  the  air 
etticiency  may  be  high,  and  the  cost  will  be  greater  :  so  that 
a  small  machine  with  a  comparatively  low  air  efficiency  may 
be  better  in  every  way  than  a  larger  one  in  which  it  is 
higher. 

5.  Eqtialisaiion  of  Pressure  on  both  Sides  of  the  Piston  at 
the  End  o  f  the  tStrolce. — The  reduction  of  volumetric  efficiency 
])eing  due  to  the  expansion  of  the  comi)ressed  air  in  the 
clearance  space,  if  some  of  this  compressed  air  is  transferred 
to  the  other  side  of  the  piston,  where  compi'ession  is  com- 
menciuijf,  there  will   be  a  considerable    increase    in  the 


M  A 


Fio.  3. 

volumetric  efficiency.  In  fig.  '6  A  M  is  the  clearance  volume 
fVo,  and  the  air  in  this,  at  a  pressure  p^,  is  put  in  communi- 
cation with  the  air  at  the  other  side,  whose  pressure  is  p., 
and  volume  ( 1  +  f)  To  be  strictly  accurate,  we  should 
also  take  into  account  the  volume  of  the  equalisation  valve  ; 
but  this  is  comparatively  small,  and  may  be  neglected.  The 
pressure  then  becomes  p--,  as  shown  at  L  and  0,  and  admission 
commences  when  the  expansion  curve  L  H  is  completed — i.e., 
at  the  point  H  of  the  stroke  when  the  pressure  has  fallen  to 
p...    The  volumetric  efficiency  is 

1)  H 

and  is  evidently  greater  than  that  in  tig.  2.  Assuming, 
tirst,  that  compression,  equalisation,  and  expansion  are 
isothermal, 

Ih  c  +  2h  (1  +  c)  =      (1  +  2  c) 

so  that  if  N  is  the  number  of  atmospheres  to  which  the  air 
is  compressed, 

1  +JijtZ)_^ 
1  +  2c 

■p.,  -      1  4  2c' 

and 


GH 


(14) 


GD  -  HG 

1  +  2c^  (N  -  1)  c 

1  +  2  c"    '  " 


=  1  +  c  —  c 


1  +  (1  +  N)c 
1  +  2  c 
1  _  (N  -  1)  r 


1  +  2c 


(15) 


Next  let  us  suppose  that  compression,  etc.,  take  place 
adiabatically ;    then,  during  equalisation  of  pressure,  the 


intrinsic  energy  of  the  two  quantities  of  air  tliat  mix 
remains  unchanged.  Now,  the  intrinsic  energy  of  a  pound 
of  air  is  K,  t  where  t  is  its  absolute  temperature,  and  K,.  its 
capacity  for  heat  at  constant  volume  ;  hence,  if  V  and  p  are 
volume  and  pressure  of  any  weight  of  gas,  its  intrinsic 
energy 

i=^Jk,. 


Tlierefore 


)>.,\A\  +  ic)  K,  _^  /),  c  V,  K,      F.' V.,_(l  +  c)  K, 
R  ~       R       ^'  R 


y;.jV.  (1  +  2  c)  =  Pi  c  V,,  +     V,.  (1  -i-  c) 


or  p..  has  the  same  value  as  in  (14). 
But  L  H  is  now  an  adiabatic,  and 


D  H 
L  C 


Ih  c>  =  p,  G  H> 

G  D  -  G  H  , 

=  1  +  c 


1  +  C'  - 


L  (J 

I  1  +  (1  +  N)c 


^0 


1  +  2c 


7  . 


(16) 


Numerical  Ex  ample. — To  calculate  p..,  and  for  a  cylinder 
volume  of  1  cubic  foot,  a  clearance  of  one-Hftli  of  a  cubic 
foot,  and  compression  to  four  atmos2)heres. 

In  any  case,  fro.-n  (14), 

p,  =  14-7  =  21  lb. 

For  isothermal  compression,  from  (15), 


V3  =    1  - 


32 


n  35 

With  adiabatic  compression,  from  (16) 


91 '4  per  cent. 


li  - 


1+5x4)1 


1-?- 


7  -  94  3  i)er  cent. 


6.  Work  Bone  jier  Stroke  ivith  Efiaalisation  of  Pressure. — 
This  is  represented  by  the  area  A  B  C  D  H  L,  and 

A  B  C  D  H  L  =  M  B  C  K  +  K  C  D  G  -  K  L  A  M  -  K  L  11 G. 

First,  assuming  isothermal  compression,  the  above 


U  =  144  V J  (1  +  c)(/.,hyp.  log^-'  +  p., 
-  (Pi-P-.i)'''  -  ;':;ChyP-  log  - 

P-2 


(17) 


Using  (14),  the  above  may  be  put  in  terms  of  p^  and 
P--  being  eliminated,  but  it  is  then  very  complicated,  and 
we  prefer  to  leave  it  in  the  above  form. 

If  the  compression  is  adiabatic,  we  get 


U 


-  (;•,  - 


Of  course  p-,  could  be  eliminated,  but  the  fornuila  would 
be  unnecessarily  comjjlicated  thereby. 

Numerical  Example. — To  find  the  work  required  per 
stroke  when  the  cylinder  volume  is  1  cubic  foot,  the  clear- 
ance one-fifth  of  a  cubic  foot,  and  the  compression  to  four 
atmospheres. 

First,  assuming  isothermal  compression  from  (17)  and  (14), 
U  -=  144  I  1]  X  (21  hyp.  log^  +  6-3)  -  37-8  x  1 


21 


-  V  hyp-  lo;^ 


14-7 


=  144  {li  (21-6  +  6'3)  -  7-56  -  1-5} 
—  3860  foot-pjunds. 
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The  volumetric  efficiency  has  been  shown  to  be  91 '4  per 
cent,  so  that  the  uir  efficiency 

2931  X  -914  - 

/),  =    =  by  u  per  cent. 

3860  ^ 

The  low  efficiency  is,  of  course,  due  to  the  somewhat  large 
clearance. 

With  adiabatic  compression,  from  (It'), 

_  .37_8  _  34o  X  U-7  ^  /  21  Y"  [(J±Y"_  1  ]  I 
5  5  V14-7/    LV14-7/         -I  j 

=  4500  f.jot-pounds. 

The  air  efficiency  is  here 

_  2931  X  -943 
4500" 


=  61"5  per  cent, 


so  that  our  statement  above,  that  increased  volumetric 
efficiency  produces  a  loss  of  air  efficiency,  is  corroborated. 

7.  llise  of  Tejiiperature  during  Compressi'in,  and  Ike 
Quantitij  of  Heat  that  must  be  Withdrawn. — Let  p  i;"  - 
constant  be  the  equation  of  the  compression  curve,  n  being, 
of  course,  greater  than  unity  and  less  than  y.    Then,  since 

w  v.^  =  p.,  t;.,"  and  - — -  =  ' 
?i  f., 

subscript  2  referring  to  the  commencement,  and  1  to  the 
end  of  the  compression  curve,  such  as  C  B,  tig.  1, 


p.  J 

and  equation  (4)  gives  us  per  pound 

=  \Jo  -  K,(t,  -  I,) 
Here  Uo  is  the  work  done  during  compression  =  G  B  C  D, 

144  (/J,  f,  -  p.,  V.,) 
n  -  1 


Uo 


=   i)er  lb. 

n  -  I 


so  that  Hi  =  144 


?h  f  r  -  ?\.  v.,  i 


R  {71-1} 

when  the  volume  is  known,  or 


R  -  K„  (u  -  1) 


Hi 


?i-T 


K  -  K,  (w 


(19) 


(20) 


per  pound  of  air,  R  =  53 "2,  and  K,.  =  130'15  foot-pounds. 
Eipiation  (19)  may  also  be  put  in  the  form 

It  may  be  mentio  -ed  here  that  where  air  is  used  to  burn 
fuel  the  weight  is  the  quantity  that  should  he  known,  but 
when  used  for  transmission  of  power,  the  volume. 

With  equalisation  of  pressure  at  the  end  of  the  stroke,  the 
quantity  of  heat  that  must  be  withdrawn  is  given  by  (21) 
if     is  substituted  for  ]/... 

Numerical  E.rample. — The  clearance  volume  is  one-fifth 
of  a  cubic  foot,  and  that  of  the  cylinder  1  cubic  foot ;  the 
compression  is  four  atmospheres,  and  the  exponent  n  is  1'25. 
To  find  Hi  in  foot-pounds  per  stroke. 

Here  v.,  =  V.^  (1  +  f)  =  1"2  cubic  feet,  so  that 

14-7  X  1-2  (  1  1  j  53-2  -  130-15  x  -25  ( 
 ^5"l^         i  t"     ^53-2  I 


Hi  =  144  X 


The  temperature  t^  absolute  at  the  end  of  compression  is 


=  521  X  4  =  6S6  absolute 
-  225  Fah, 


it'  the  temperature  of  the  atmosphere  is  60  Fah. 
Had  the  compression  been  adiabatic,  tlien 


'i  = 


7-1 

-y   --^  521  X  4 
=  314  Fah. 


'75  absolute 


In  order  to  find  the  highest  temperature  from  an  actual 
diagram  equation  (1)  may  be  used,  because  we  know  the 
volumes  and  pressures  of  the  admitted  and  discharged  air 
whether  there  be  equalisation  of  pressure  or  no.  Let  v.,  be 
the  volume  of  air  admitted  per  stroke,  which  is  F  C,  H  C,  or 
HD  in  figs.  1,  2,  3  respectively,  and  if  is  the  volume  of 
air  discharged,  it  is  represented  by  A  B  in  all  three  figures. 
In  an  actual  diagram  p^,  the  actual  terminal  pressure  of  the 
suction  stroke  will  be  a  trifle  less  than  p.,.,  but  of  course  it 
can  be  obtained  by  measurement  from  the  diagram.  The 
temperature  of  the  atmosphere  is  t.,,  so  that 


1\  ^1 


f., 


=  _     or  ^  =  'JL'ILIL 
Pi  v.. 


:21) 


(Strictly  speaking,  is  not  the  highest  temperature, 
because  p-^  is  not  the  highest  pressure.  In  fig.  4,  which  is 
an  indicator  diagram  from  an  air  compressor  constructed  by 


Oyliuder,  8  in.  bore  ;  12  in.  stroke  ;  revolutions,  14U  per  minute;  I. H. P.,  147, 
neglecting  friction  ;  air  delivered,  93"5  per  cent  of  cylinder  capacity  ;  clearance, 
1'081  per  cent ;  mechanical  eiSciency,  neglecting  friction,  SO  per  cent. 

Fig.  4. 

the  Tilghmau's  Patent  Sand  Blast  Co.,  it  will  be  noticed 
that  the  pressure  at  the  end  of  compression  is  higher  than 
that  at  the  end  of  discharge,  which  latter,  of  course,  is  equal 
to  7^1,  and  it  is  the  former,  p-^,  which  must  be  used  in  (21) ; 
also  the  volume  v-  at  this  pressure  is  really  less  than  v^,  and 
can  only  be  found  approximately  by  producing  the  curve  of 
expansion  from  the  clearance  upwards.  Then  the  horizontal 
line  between  the  curves  of  expansion  and  compression  at  a 
height  corresponding  to  2^0  will  give  v,,  so  that  the  highest 
temperature 

t,  =   (22) 

Pi  V; 

in  place  ot  v^^,  v..,  and  v.,,  the  corresponding  lengths  on  the 
diagram  in  inches,  would  be  used. 

Numerical  Example. — In  fig.  4  the  horizontal  distance 
between  the  lower  end  of  the  expansion  curve  and  the  foot 
of  the  compression  curve  is  11  centimetres.    This  is  v..,  and 

is  2*35  centimetres.  The  pressure  p^  at  the  end  of  the 
suction  stroke  is  14  1b.  per  square  inch,  while  the  highest 
pressure  on  the  compression  curve  is  94 '5.  Assuming  an 
atmospheric  temperature  of  60  deg.  Fah.,  then  the  highest 
temperature  from  (22)  is 

521  X  94-5  X  2-35 


t,  = 


14  X  11 


=  1265  foot-pounds, 


=  750  absolute 
=  289  Fah. 
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If  the  coinpressiou  had  been  adiabatic,  the  temperature 
woultl  have  been 

t.  =  t.,(^\^y^-=  521  X  6-76"'=  906  absohite 

=445  Fah. 

8.  Cooling  of  the  Air. — Equation  (66)  shows  that  it  is 
advantageous  to  cool  the  air  during  admission  when  the 
weight  of  air  su])]died,  and  not  its  volume,  is  considered,  for 
the  woriv  per  pound  is  shown  to  be  proportional  to  which 
may,  in  practice,  be  taken  as  the  temperature  at  the  end 
of  admission.  But  (6a)  shows  that  for  a  given  volume  of 
atmospheric  air  cooling  during  admission  is  useless.  If  the 
air  is  to  be  used  for  driving  machinery  at  a  distance,  cooling 


A 

BCD 

t 

\   \  1 

\\ 

f\  \G 

Fig.  5. 

during  the  discharge  is  useless,  because  it  does  not  decrease 
the  work  144  {p^  -  p.,)  which  is  required  to  expel  the  air, 
and  the  air  will  be  cooled  in  the  pipes  during  transmission. 
If  the  air  is  to  be  used  at  once,  to  cool  it  during  discharge 
is  wasteful,  because  it  thereby  loses  some  of  its  intrinsic 
energy.  It  is  therefore  clear  that  cooling  should  take  place 
during  compression,  and  cease  as  soon  as  discharge  com- 
mences. The  object,  of  coTirse,  is  to  reduce  7i  as  near  to 
unity  as  possible.  Much  cooling  cannot  be  done  during 
admission  unless  water  much  colder  than  the  air  can  be 
obtained.  In  spite  of  this  there  are  many  examples  of 
compressors  in  which  water  is  injected  during  the  suction 
stroke. 

(Tn  he  riiiif  ill  lied.) 


A  NEW  DESIGN   FOR  MOTOR-DRIVEN 
LATHE. 

In  fig.  1  is  illustrated  a  new  and  i-adically  different  design 
of  motor  driving  for  lathes,  which  isi  of  great,  importance,  as 
it  involves  some  features  which  niaj  meet  with  general 
adoption  for  lathe  driving.  It  was  designed  and  built 
by  Flather  and  Company,  Nasliua,  N.H.,  and  the  illustra- 
tions show  it  as  applied  to  a  14  in.  Flather  engine  lathe 
The  neatness  and  compactness  of  this  drive,  as  well  as  its 
great  convenience  of  operation,  have  drawn  marked  atten- 
tion to  it  from  all  sides,  and  it  is  worthy  of  careful  attention 
as  being  one  of  the  first  instances  of  a  lathe  designed 
especially  for  and  made  a  standard  for  motor  driving. 

The  motor  is,  in  this  ammgement  of  di'iving,  placed  in 
a  box  leg  beneath  the  headstock.  "\\liile  in  the  present 
caise  it  is  shown  on  the  I'iglitdiand  side  of  the  leg,  it  can 
be  placed  at  tlie  left,  or  arranged  otherwise  equally  as  well. 
When  i)laced  as  shown  in  this  view,  a  plate  is  cast  in 
the  bed  to  protect  the  motor  from  chips  and  diit  falling 
upon  it  and  doing  hai-m;  the  body  of  the  motor  is  held 
firmly  in  place  l)y  meaiis  of  lugs  fastened  to  it  and  in  turn 
screwed  to  the  leg,  while  the  inner  end  fits  into  a  hole  bored 
in  the  cross  ties  cast  in  the  leg. 

Tlie  details  of  the  drive  are  clearly  shown  in  the  sectional 
view  of  the  headstock  and  box  leg,  fig.  2.  On  the  end  of 
the  armature  shaft  is  a  rawhide  pinion  A,  meshing  with 
nictal  bevel  gears  B-B,  turning  them  in  opposite  directions. 


Tliese  gears  are  keyed  to  the  friction  clutches  C-C,  and  ai'e 
connected  to  either,  or  disconnected,  at  will,  by  the  lever  D  ; 


Fig.  ). 

this  lever,  which  starts,  stops,  and  reverses  the  lathe,  has 
an  extension  handle  running-  tlie  full  length  of  the  bed,  and 
is  convenient  at  all  times  to  the  operator. 


On  the  up])er  end  of  shaft  P]  are  keyed  five  metal- 
flanged  i-awhide  gears  of  different  diameters,  which  mesh 
witli  fi^•e  corresjjonding  gears  running  loosely  on  shaft  H. 
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These  gears  are  connected  to  sliaft  II,  one  only  at  a 
time,  by  means  of  key  I,  which  slides  iu  a  keyway  cut  in 
tlie  shaft;  when  this  Ivey  I  is  moved  from  gear  to  gear 
l)y  means  of  lever  J,  it  is  depressed  flush  with  the  shaft. 
l)y  the  collars  placed  hetweeu  the  gears  G-G.  By  this 
means  the  key  must  be  entirely  out  of  on©  gear  before  the 
springs  placed  under  the  key  can  force  it  into  the  keyway 
in  anotiier  gear;  hence  there  is  absolutely  no  way  by  which 
more  than  one  gear  at  a  time  can  be  connected  to  the 
sliaft  H.  On  the  upper  end  of  shaft  H  is  a  bevel  gear 
L,  meshing  with  a  similar  gear  on  the  lathe  spindle  where 
the  cone  is  usually  placed.  The  back  gear  is  retained  and 
operated  as  usual. 

The  lever  J  is  veiy  convenient  for  the  operator,  and  can 
be  moved  for  varying  the  speed  while  the  lathe  is  running, 
giving  a  quick  change  instantly,  with  practically  no  shock 
or  jar;  the  starting,  stopping,  and  reversal  of  the  drive  is 
most  conveniently  provided  for  by  the  extension  handle  D. 
The  lathe  has  been  so  designed  that  nearly  any  make, 
speed,  or  style  of  motor,  either  direct  or  alternating  current, 
can  be  used,  and  thus  meet  the  needs  of  any  class,  of  service.. 
The  motor  can  be  removed  for  inspection  without  disturbing 
any  other  part.  The  bevel  gears  have  planed  teeth,  which 
tends  to  reduce  the  noise  to  a  minimum,  while  placing  the 
motor  in  this  way  as  low  as  possible  prevents  anv  swaying 
or  vibration. — The  Enguieer  (Chicago). 


THE  "STAR"  IMPROVED  STEAM  I.NDICATOR. 

To  meet  the  conditions  of  modern  high-pressure  steam,  tiie 
Bureau  of  Steam  Engineering  of  the  United  States  Navy 
stipulated  that  outside  springs  must  hereafter  be  fitted  to 
indicators  used  by  the  Government.  This  new  condition 
has  necessitated  the  Star  Brass  Manufacturing  Company. 
Boston,  Mass.,  re-designing  their  well-known  tyi5e  of 
indicator',  and  this  has  been  done  without  increasing  the 
weight  of  the  moving  parts. 

The  illustration  herewith  gives  a.  general  elevation,  partly 
in  section,  of  the  indicator,  from  wliich  the  design  can  be 
clearly  traced.    It  will  be  noticed  that  the  pencil-motion 


drum,  with  its  parts,  remains  the  same  as  in  the  older 
pattern.  The  piston  area,  however,  has  been  reduced  to 
one  quarter  of  a  squaie  inch,  giving  half  the  original  area, 
and  consequently  a  nmch  lighter  spring  is  now-  only  needed. 
Another  feature  is  that,  instead  of  putting  the  spring  under 
compression,  it  is  given  an  elongation  wlien  under  stea.ni 


pressure,  and  tliis  is  said  to  I'educe  friction,  besides  pre- 
venting buckling.  Owing  to  the  reverse  action  of  the 
sj'ring,  the  atmospheric  line  is  at  the  top  of  the  drum,  the 
pencil  operating  in  the  opposite  direction  as  steam  is 
admitted  to  the  upper  side  of  the  j)iston.  It  will  be  noted 
that  the  cylinder  is  distinct  from  the  outer  casing,  and 
can  easily  be  lenioved  for  cleaning  by  un.screwing  a 
protecting  cap,  tlie  intervening  space  acting  as  a  steam 
jacket.  The  Star  Brass  Manufacturing  Company  have 
appointed  Messrs.  Green  and  Boulding,  105,  Bunhill  Row, 
London,  E.C.,  as  their  sole  Kuro})ean  agents. 


COMBINED  DROP  AND  POWER  HAMMER. 


An  improved  design  of  drop  liammer,  combined  with  a 
mechanical  power  arrangement  for  giving  additional  force 
to  the  blow,  is  being  introduced  by  the  Schiele  Union 
Engineering  Co.mpany,  o.f  Manchester.  The  special  feature 
of  this  hammer  (Jarman's  patent.)  is  tli©  introduction  of 
spiral  springs  on  either  side  of  the  hammer  block.  The 
framt  of  the  hammer  is  of  the  usual  form,  but  is  provided 
witli  a  specially  constructed  recess  in  which  the  hammer 
block  rises  and  falls,  allowing  space  on  either  side  for  the 
steel  spiral  springs,  which  rest  loose  on  lugs  projecting 
from  the  hammer  block  and  come  in  contact  with  the  top 
of  tho  recess.  The  hammer  is  lifted  by  means  of  a  chain, 
and  as  it  ia  drawn  upwards  the  springs  are  compressed, 
the  force  of  the  blow  being  regulated  by  the  height  to 
which  the  hammer  is  drawn.    The  upper  end  of  the  chain 


Arrangtmtril  fa 
which  ftm  Ram 


is  attached  to  a  segment,  mounted  loosely  upon  the  driving 
shaft,  which  is  revolved  continuously  in  one  direction  by 
a  strap  passing  round  the  driving  pulley.  The  face  of 
the  segment  forms  one-half  of  a  clutch  box,  the  correspond- 
ing half  sliding  upon  a  feather  on  the  shaft  and  revolving 
with  it.  Tliis  clutch  is  kept  in  gear  by  means  of  a  coil 
spring,  but  once  during  each  revolution  of  the  shaft  it 
is  thrown  out  of  gear  to  allow  the  hammer  block  to  drop 
and  give  the  blow.  The  sliding  half  of  the  clutch  box  is 
provided  with,  a  pawl,  which  once  at  each  revolution  comes 
against  a  wedge  piece  carried  by  a  bent  lever  swinging  on 
the  shaft,  which  is  caused  to  strike  the  pawl  sooner  or 
later,  thus  releasing  the  clutch  and  allowing  the  hammer 
block  tO'  fall.  On  the  lower  end  of  the  bent  lever  is  a 
notched  rack,  the  position  of  wliioh  can  be  altered  by  hand, 
and  the  blow  accelerated  or  retarded  at  will.  A  hand-lever 
connected  to  a  crank  on  the  end  of  the  driving  shaft  is  also 
provided,  so  that  by  throwing  the  strap  off  the  driving 
pulley  the  hammer  can  be  worked  by  hand  or  operated 
by  rneans  of  treadle  if  required.  The  hammer  has  a 
har'mer  block  weighing  85  lb.,  which,  with  the  assistance 
of  the  springs,  can  give  a  blow  of  upwards  of  500  lb.  The 
springs  can  also  be  readily  removed  if  desired,  and  the 
operation  is  then  simply  that  of  an  ordinary  drop  hammer. 
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SOME  ZINC  ALLOYS  FOR  CASTINGS. 

By  Wai>ter  J.  Mat. 

For  many  purposes  zinc,  owing  to  its  cheapness,  is  useful 
for  cast  worlv,  and  particularly  for  work  of  an  ornamental 
cliai  acter  ;  hut  owing  to  the  crystalline  character  of  cast 
zinc  its  use  becomes  restricted.  If,  liowever,  the  grain 
of  the  zinc  is  broken  down  l)y  alloying  with  some  other 
metal,  then  its  range  of  usefulness  is  hirgely  increased ; 
while  the  strength  of  the  alloy  as  a  rastiiig  will  be  greater 
tlian  that  of  the  pure  metal. 

The  cost  of  zinc  is  about  ,£22  per  ton,  more  or  less, 
according  to  market  fluctuations.  That  of  brass  will  be 
at  leaiSt  £,30  per  ton,  and  of  bronze  about  £60,  the  market 
values  of  the  metals  in  these  alloys  varying.  There  is 
also  sn^me  difference  in  specific  gravity,  which  cause  a 
cul)ic  foot  of  zinc  to  weigh  445  lb.,  brass  506  lb.,  and 
bronze  5311b.,  and  this  tells  in  casting;  but  if  we  make 
our  zinc  alloy  of  a  mixture  which  will  give  a  weight  of 
about  456  lb.  per  cubic  foot,  we  gain  in  weight  over  brass 
and  bronze,  while  the  cost  will  still  be  low,  say  about 
£25  10s.  per  ton,  or  thereabouts.  By  using  zinc  alloys 
where  such  are  applicable  one  gets  a  low  first  cost  in 
metal ;  while  an  increase  in  quantity  of  castings  is  obtained 
for  the  same  weight,  as  compared  with  brass  or  bronze. 

It  is  probable  that  gas  fittings,  and  other  ornamental 
castings  which  do  not  actually  convey  the  gas  (good  brass 
tubing  is  necessary  for  this),  lamp  stands,  electric-light 
ornaments,  and  such  like,  offer  the  widest  scope  for  the 
use  of  zinc  alloys,  although  they  are  useful  in  other  places 
and  for  other  work.  Besides  the  class  of  work  to  which 
they  are  applicable,  there  is  also  the  low  melting  point 
to  be  considered,  this  permitting  of  the  use  of  plaster 
moulds  for  some  things  and  metal  moulds  for  others,  which 
possibly  would  not  do  well  for  brass  or  bronze  in  many 
cases. 

The  simplest  zinc  alloy  suited  for  such  work  as  that 
indicated  would  be  composed  of,  roughly,  10  per  cent 
copper  and  90'  per  cent  zinc,  this  giving  a  fine-grained 
alloy,  which  can  be  cast  in  suitable  moulds  to  produce  a 
smooth  surface,  or  which,  can  be  worked  up  to  a  smooth 
surface.  With  copper  at  £56  and  zinc  at  £22  per  ton,  this 
alloy  would  cost  just  £25  8s.  per  ton  plus  the  cost  of  alloy- 
ing, and  with  care  in  purchasing  the  metals  they  can  be  had 
at  less  than  the  prices  stated,  especially  if  clean  scrap 
copper  is  used.  This  alloy  when  made  should  be  cast 
into  bars,  and  I'e-melted  for  making  the  castings,  and  will 
oast  sharply  in  plaster  or  metal  moulds  ;  but  a  fair  head 
of  metal  should  be  provided  to  make  up  for  shrinkage. 

Another  alloy,  which  if  cast  in  clean  sand  or  plaster 
and  sand  moulds  has  an  appearance  like  frosted  silver, 
is  composed  of  89  per  cent  zinc,  9  per  cent  copper,  and  2 
per  cent  aluminium,  first  alloyed  together  and  cast  into 
bars,  and  then  re-melted  for  pouring  into  castings ;  or  1 
per  cent  less  copper  may  be  replaced  by  1  per  cent  tin, 
which  possibly  imj^roves  the  colour.  At  one  time  the 
writer  made  a  nundjer  of  castings  by  the  cire  per-du  process, 
using  about  two-thirds  plaster  of  paris  and  one-third  finely- 
powdered  bath  brick  sifted  together  througli  a  gauze  sieve, 
and  the  result  was  excellent.  At  the  same  time  the 
alloy  soon  oxidises  and  becomes  dull,  unless  quickly  coated 
with  clear  lacquer  or  other  transparent  varnish  to  prevent 
atmospheric  action  on  the  bright  surface. 

Both  the  preceding  alloys  have  a  greater  strength  than 
zliic,  but  are  less  brittle,  and  both  are  hard,  and  turn  well, 
(he  second  one  being  the  harder,  and  finishing  with  u 
steely-coloured  surface.  The  reducing  of  the  jiercentage 
of  tlie  zinc,  and  increasing  that  of  the  copper  up  to  about 
15  per  c"iit,  makes  the  alloys  harder;  but  much  over  10 
l)er  cent  cf  copper  begins  to  give  a  brassy  tinge,  especially 
when  very  dark  metal  is  used.  Both  alloys  will  bear 
lilating  witli   co]>per,  and   for  lighting  work  very  good 


"bronze"  statuary  can  be  cheaply  made,  brass  tubing 
for  gas  being  easily  cast  in  if  previously  well  tinned. 

Of  course,  such  alloys  as  those  noted  do  not  come  in  the 
same  list  as  the  aluminium-zinc  bronzes  or  alloys,  these 
being  of  practically  the  same  strength  as  iron  or  steel, 
according  to  the  composition  of  the  alloys.  At  the  same 
time  they  are  useful  for  a  wide  variety  of  purposes. 

In  making  the  alloys  the  copper  is  first  melted,  and 
then  thoroughly  dry  and  well-warmed  pieces  of  zinc  are 
carefully  dropped  in  with  a  pair  of  long-reined  tongs, 
until  the  copper  is  "  killed,"  as  many  people  call  it.  The 
bulk  of  the  zinc  can  then  be  added,  and  the  alloy  well 
stirred,  after  which  add  the  tin,  and  finally  the  aluminium, 
if  these  metals  are  used,  and  then  stir  well,  and  pour  int3 
bars  for  re-melting. 

Both  alloys  can  be  melted  in  iron  pots  or  ladles  if 
these  be  clean  and  well  blackleaded  ;  but  the  making  of 
the  alloys  must  be  done  in  crucibles,  on  account  of  the 
la-rge  amount  of  heat  required  by  the  copper. 

PNEUMATIC  BRAKE  WITH  ELECTRIC 
COMMAND. 

Siemens  and  Halskb  System. 
Messrs.  Siemens  and  Halske,  of  Berlin,  with  the  sanction 
of  the  German  Government,  have  lately  made  trials  with, 
and  then  applied  to  several  railway  lines  of  the  empire,  a 
system  of  pneumatic  brakes  which,  they  claim,  outweighs 
in  some  respects  the  Westinghouse  compressed-air  brake. 

The  Siemens  and  Halske  Company  were  induced  to  study 
this  system,  because,  in  their  opinion,  the  Westinghouse 
brake  would  have  serious  defects.  It  reproaches  the  latter 
particularly  with  the  slowiess  of  working,  which  exposes 
the  last  wagons  to  strike  violently  against  those  which  are 
already  braked ;  with  the  great  difficulty  of  braking  trains 
with  several  conductor  M'agons  ;  with  the  non-working  in 
the  case  where,  in  consequence  of  the  slow  decrease  of 
pressure  in  the  pipes,  the  valve  would  not  be  reversed  ; 
and  with  the  impossibility  of  braking, the  wagons  placed 
behind  the  coupling  cock  in  the  case  where  it  would  ha,v6 
been  forgotten  to  open  the  same. 

The  Siemens  and  Halske  electro-pneumatic  device  aims 
at  avoiding  these  drawbacks.  It  actuates  simultaneously, 
from  any  point  of  the  train,  the  brakes  of  all  the  cars, 
whilst  permitting  the  automatic  braking  to  take  place 
when  the  pressure  of  the  general  conduit  falls  below  the 
fixed  limit. 

Tliere  is  no  change  in  the  pre-existing  adjustments,  and 
it  allows  the  performance  of  the  manipulations  as  before, 
when  the  electric  command  is  don©  away  with. 

Between  the  principal  conduit  and  the  brake  cylinders 
are  interposed  valves,  kept  closed  by  the  pressure  of  the 
air,  but  which  can  be  opened  under  the  action  of  electro- 
magnets, which  cause  the  braJiing  to  take  place.  The 
electric  current  is  turned  into  these  magnets  by  the  work- 
ing of  a  commutator  thrown  into  gear  with  the  brake  cock 
by  the  operator.  Analogous  cooks  are  provided  on  the 
cars  for  urgent  stoppings.  In  case  of  lowering  of  the 
pressure  of  the  conduit,  the  brakes  are  at  once  put  in 
action.  A  complementary  contrivance  effects  the  braking, 
in  case  of  rupture,  of  the  electric  circuit  or  short  circuit. 

The  commutator  is  arranged  on  tlie  bra,king  valve  in 
such  a  way  that,  except  the  handle,  tbe  valve  is  not 
modified,  and  the  valve  and  connector  can  be  actuated  by 
the  one  handle.  To  actuate  the  brake  electrically,  the 
lowered  handle  is  first  put  in  the  closing  position,  and- 
then  continues  to  be  turned.  An  electric  contact  is  tlius 
established ;  the  current  traverses  the  valve,  and  induces 
the  simultaneous  action  of  all  brakes.  If  then  the  handle 
is  relaxed,  it  starts  back  under  the  influence  of  a  spring 
in  tension,  which  cuts  the  current. 

The  electric  distribution  valves  are  fixed  to  the  frames 
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of  the  cars  and  the  tender.  The  pi'essure  of  the  conduit 
bears  upon  the  l)ody  of  the  valve,  and  keeps  it  closed,  an 
electro-magnet  serving,  on  the  contrary,  to  open  it  as 
soon  as  it  is  traversed  by  the  current.  A  ricochet  valve 
prevents  the  compressed  air  fronr  returning  from  the 
cylinder  into  the  principal  conduit.  The  remaining 
magnetism  of  the  magnets  is  nullified  by  means  of  a  spring. 

Electric  bipolar  couplings  serve  to  connect  the  cables 
l)etAveen  tlie  wagons  and  between:  the  tender  and  the  vehicle 
wliicli  follows  it.  The  couplings  contain  two  identical 
lialves  between  them.  The  junction  is  secured  by  means 
(if  languets,  and  by  the  arrangement  of  the  contacts.  A 
caoutciiouc  ring  prevents  the  penetration  of  water  into 
ihe  couplings,  penetration  whicli  would,  liowever,  not  impede 
tlie  working,  but  which  would,  in  course  of  time,  act  on 
the  contacts.  A  spring  device  prevents  the  couplings  from 
disengaging  accidentally. 

Tlie  connection  of  the  cables  between  the  locomotive  and 
tlie  tender  is  effected  by  means  of  a  tetrapolar  coupling, 
which  is  distinguished  from  the  bipolar  couplings  only 
by  the  adjunction  of  two  hinged  contacts,  which  connect  the 
source  of  the  current  (usually  accumulators  and  dry  piles) 
])lnced  on  the  tender  with  the  distribution  table. 

False  couplings  presence  the  uncoupled  halves  of  the 
couplings  from  water  and  dust,  and  give  an  issue  to  the 
cables.    They  are  fixed  to  the  principal  walls  of  the  cars. 


the  length  and  the  velocity,  whether  the  command  be -mado 
from  a  car  or  from  a  locomotive. 

The  electric  command  utilises  immediately  (ho  pressure 
of  the  conduit  witliout  escape  to  tlie  exterior;  (lie  con- 
sumption of  compressed  air  is  thus  a  minimuiri. 

The  state  of  the  brakes  is  constantly  checked,  as  the 
braking  is  performed  automatically  in  case  of  accidents, 
either  in  the  pneumatic  part  or  in  the  electric  part;  the 
operator  can  ascertain  its  condition  without  leaving  his 
post. 

Tlie  brakes  may  ])e  operated  anew  inunediately  after 
having  been  loosened. 

The  first  trials  made  with  the  system  took  jjlace  on  tiio 
military  line,  Berlin  to  Ziiterborg  (70|  kw.).  The  device 
was,  however,  not  completed.  Tlie  installation,  neverthe- 
less, worked  perfectly  in  tlie  daily  service  and  to  the 
satisfactiou  of  the  staff. 

The  complete  system  is  in  ojieiation  on  four  trains 
running  i-egularly  between  Berlin  and  Stralsund.  These 
trains  are  composed  of  cars  of  different  kinds,  one  equipjied 
with  Westinghouse  brakes  and  the  other  with  t'riction 
brakes. 

The  new  system  works  there  in  a  very  satisfactory 
manner.  According  to  the  evidence  of  the  staff,  this 
method  of  operating  the  braking  excludes  any  chance  of 
failure  of  the  brakes,  as  the  latter  work  instantaneously 


DIAGRAM   OF  PXEUMATIC   BRAKE   WITH   ELECTRIC  CONTROL. 


The  commutator  of  the  safety  brake  is  shaped  like  a 
closed  cylinder,  in,  which  works  a  rod  connected  with  the 
lever  of  the  cock  of  the  safety  brake.  Oni  the  rod,  which 
is  constantly  on  the  ground,  ai'o  contrived  spring  ruljliers, 
which  bear  upon  an  isolated  ring  as  soon  as  the  rod  is 
slightly  pulled  in  consequence  of  the  opening  of  the  cock 
of  the  safety  brake.  A  contact  connects  the  ring  with  the 
cable. 

A  ricochet  valve  is  interposed  between  tlie  principal 
[•neumatic  conduit  and  the  resei-voir  of  the  brake  valve 
in  such  a  way  that  the  air  can  penetrate  into  the  conduit, 
but  cannot  return  backwards.  The  manometer  marking 
the  pressure  in  the  reservoir  of  the  valve  may  thus  serve 
t  o  measure  the  pressure  in  the  principal  conduit. 

The  junction  valve  is  attached  to  an  iron  projec'tion  fitted 
at  the  principal  wall.  The  junction  with  the  principal 
conduit  and  witli  the  electric  conductors  is  made  by  means 
of  special  couplings.  It  contains  a  second  valve  provided 
between  the  princijial  conduit  and  the  outer  air.  It  is  kept 
closed  by  an  electro-magnet  with  continuous  current.  In 
case  of  interruption  of  the  current,  it  opens  automatically 
liy  the  pneumatic  pressure  of  the  conduit. 

The  inventors  claim  for  their  system  the  following 
advantages: — 

The  (rnins  are  braked  witliout  shock,  whatever  may  be 


as  soon  as  the  braking  power  descends  below  certain  limits. 
The  consumption  of  current  is  exceedingly  small — on  the 
average,  h  ampere-liour  per  day.  The  battery,  liaving  a 
capacity  of  9  ampere-hours,  can  thus  work  18  days  withouti 
being  re-charged.  This  small  consumption  of  current 
permits  the  employment  of  a,  batteiy  of  dry  cells,  which 
is  very  important  on  lines  where  accumulators  cannot  be  re- 
charged. 

When  trials  were  made  on  trains  of  great  length  (two 
locomotives  and  110  axles)  one  of  the  cars  was  provided 
with  Kapteyn  registers.  The  results  Avere  sufficiently 
favourable  to  continue  the  experiments.  The  declivity 
was  often  1  in  200.  No  shock  was  ever  felt.  Numerous 
trials  were  made,  especially  on  goods  trains  and  in  putting 
a  great  number  of  cars  out  of  circuit,  and  gave  absolute 
satisfactory  results. 

These  results,  provided  that  a  long  jiractice  will  corrobora.l  o 
them,  wliich  no  doulit  will  be  the  case,  seem  to  indicate 
that  the  veiy  important  problem  of  efficacious,  reliable,  and 
easy  braking  has  obtained  a  happy  solution. 

^  As  among  the  railway  accidents  tiiere  are  a  great  number 
which  are  due  to  the  insufficiency  or  slowness  of  working 
of  the  biakes,  we  may  hope  that  the  new  system  will  do 
away  with,  or  at  least  will  lessen  the  gravity  of,  this  kind 
of  catastrophe. 
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RAILWAY  ROLLING  STOCK. 


New  ■■  High-capacity  "  Stock  on  the  Midland  Railway. 
For  some  time  the  Midland  Railway  Company  have  had  in 
experimentaJ  operation  on  their  line  tifty  :50-toni  steel  bogie 
wagons,  thirty  of  which  were  erected  to  their  order  by  the 
Leeds  Forge  Company,  whilst  the  remaining  twenty  were 
built  by  the  Binninghani  Hallway  Carriage  and  Wagon 
Company  Limited.  These  wagons  are  39  ft.  long  over 
Iniffers,  8  ft.  wide  over  all,  and  8  ft.  2  in.  in  height  above 
rail  level,  the  inside  dimensions  being  36  ft.  by  7  ft.  6  hi. 
l>y  4  ft.  4  in.  Tliose  wagons  built  by  the  Leeds  Forge 
Comjiany  were  built  of  patent  pressed  steel  plates,  and  have  • 
a  tare  weight  of  13  tons  3  cwt.,  whilst  tlie  wagons  erected 
by  the  Birmingham  Uailway  Carriage  and  Wagon  Company 
are  built  of  ordinary  cliamiel  sections,  and  have  a  tare 
weight  of  14  tons  5  cwt.  The  illustration  shows  a  train 
of  3(Mon  steel  wagons  as  built  by  the  Leeds  Forge  Com- 
pany. In  addition  to  these  high-capacity  wagons,  the 
Midland  Railway  Company  have  also  recently  erected  at 
their  Derby  works  an  interesting  type  of  15-ton  wagon, 
which  has  been  designed  so  as  to  be  suitable  for  either 


tlie  British  I'aiiway  systems  in  the  ado])tion  of  liio-lier- 
capacity  rolling  stock  for  goods  and  mineral  tnittic'. 
Already  contracts  liave  been  i)laced  for  no  fewer  llian  one 
thousand  wagons,  each  of  a  carrying  capacity  of  IG  tons. 
In  addition,  there  will  shortly  be  in,  working  nearly  401) 
all-steel  bogie  wagons  of  a  cai)acity  of  m  tons  each,  whilst 
lately  there  was  introduced  a  number  of  iiojjper  wagons 
for  40  tons  of  coal  or  28  tons  of  coke.  In  addition  to  these 
tyjies  of  rolling  stock,  there  is  now  in  regular  operation  on 
the  Caledonian  Railway  a  number  of  bogie  wagons,  whicli 
are  being  used  in  the  conveya-nce  of  iron  ore,  having  a 
capacity  of  no  less  than  50  tons;  this,  we  believe,  being 
the  heaviest  load  conveyed  in  any  class  of  wagon  in  Great 
Britain.  These  Caledonian  ore  wagons  are  34ft.  Tin.  in 
length,  with  a  width  of  7  ft.  7  in.  and  a  depth  of  4  ft.,  all 
inside  dimensions.  The  length  over  buffers  is  38  ft.  4  in., 
whilst  the  wheel  base  is  29  ft.  3  in.  The  diameter  of  the 
wheels  on  tread  is  3  ft.  3  in.,  and  the  size  of  the  journals 
12  in.  by  6  in.  by  7  J  in.  Th©  wagons,  wliich  are  built  of 
timber,  with  underframes  constructed  of  trussed  steel 
channels,  are  provided  with  three  folding  dooi  s  on  each  side. 
The  bogies  are  of  the  diamond-frame  ty\>e,  with  concave 


high-capacity,  wagons  on  midland  railway. 


merchandise  or  coal  traffic.  This  type  of  wagon  has  had 
sjjecial  side  doors  fixed,  so  that  when  being  loaded  or 
unloaded  in  the  goods  warehouse  ordinary  baiTows  can  be 
wheeled  in  and  out.  The  coal  traffic  of  the  Midland  Com- 
pany, unlike  that  on  some  of  the  other  "trunk"  lines,  is 
l)raetically  all  "land-sale,"  and  bottom  doors  are  fitted 
for  discharging  coal  where  "shoots"  are  used.  Tliese 
wagons  are  17ft.  Gin.  in  length  hiside,  4ft.  Gin.  in  depth 
inside,  7  ft.  9  in.  wide  inside,  8  ft.  3  in.  in  width  over  all, 
and  8  ft.  4?,  in.  from  rail  level,  with  a  wheel  base  of  10ft. 
and  a  tare  weight  of  7  tons  3  cwt.  The  wagons  have  been 
constructed  throughout  of  steel,  whilst  the  underframes  are 
or  oi'dinaiy  channel  sections. 

In  addition  to  introducing  the  15-ton -wagons  erected  at 
their  Derby  works,  the  Midland  Railway  Company  have  also 
just  recently  brought  into  working  a  number  of  steel  wagons, 
having  the  same  capacity  as  those  above  described,  but 
ivhich  are  built  with  Fox's  patent  compressed  steel  under- 
fi-ames.  These  wagons,  which  have  been  built  by  the 
Leeds  Forge  Company,  have  a  tare  weight  of  only  G  tons 
G  cwt. 

.')0-Tox  Wagons  for  the  Conveyance  op  Iron  Ore  on  the 
Caledonian  Railway. 
As  we  have  previously  ]iointed  out  hi  these  columns,  the 
Caledonian  l?aihvay  Company  were  the  "  pioneers"  amongst 


journals  of  veiy  liberal  dimensions.  Tlie  wagons  are  fitted 
with  the  Westinghouse  br.ake,  and  also  a  hand  screw  brake, 
which  can  be  w'oi-ked  from  either  side  of  the  wagon. 

Germany's  Foreign  Trade. — Statistical  returns  have  just 
b?en  pubUslied  (telegraphs  the  Berlin  correspondent  of  the 
•'  Standard")  dealing  with  Germany's  foreign  trade  during  the 
month  of  January,  1904.  Commencing  with  the  total  imports, 
an  increase  is  shown  of  79,344  tons  as  compared  with  the 
figures  for  January,  1903.  Of  the  imports  showing  a  decrease 
the  most  noteworthy  are  corn,  141,810  tons,  and  mineral  oils, 
11,381  tons.  The  total  exports  show  a  falling  off  as  compared 
witli  the  figures  for  January,  1903,  of  193,794  tons.  Of  the 
groups  showing  a  decrease  the  following  are  noteworthy  •. 
Groceries,  drugs,  etc.,  70,060  tons;  iron  and  iron  goods,  69,012 
tons  ;  and  coal,  63,.308  tons.  A  steady  decrease  is  noted  in  the 
export  of  German  goods.  The  explanation  given  is  tliat  the 
German  export  trade  has  been  greatly  affected  by  the  iron  crisis 
in  the  United  States  and  by  the  consequent  reaction  on  the 
English  iron  market.  The  export  of  iron  during  the  month  of 
January,  1904,  was  less  than  that  of  January,  1903,  by  69,000 
tons.  It  is  believed  that  if  this  decrease  continues  much  longer 
the  general  production  of  iron  in  Germany  must  bo  greatly 
reduced.  The  falling  off  in  the  iron  export  is  especially  notice- 
able in  pig  iron.  This  shows  a  decrease  of  from  39,458  tons  in 
January,  1903,  to  17,067  tons  in  January,  1904, 
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INSTITUTION  OF  ELECTRICAL  ENGINEERS, 

Manchester  Sectfon. 

The  annual  general  meeting  of  tliis  brancli  was  held  at  the 
Owens  College  on  April  12th.  The  minutes  of  the  last 
meeting  were  read  and  ap})roved.  and  scrutineers  appointed 
to  examine  the  voting  papers  for  otticers  for  the  coming 
session,  after  which  the  secretary  read  the  report  of  the 
committee  on  the  past  year.  This  report  showed  a  satis- 
factory increase  in  both  membership  and  the  newly-formed 
students'  section,  the  former  now  numbering  549  and  the 
latter  250.    Votes  of  thanks  were  unanimously  given  to 


Fig.  1. 

Mr.  E.  W.  Cowan,  the  retiring  president,  Mr.  P.  A.  Ramage. 
the  honorary  secretaiy,  and  the  Owens  College  authorities. 
At  the  conclusion  of  the  meeting  Mr.  Cowan  was  able  to 
armounce  the  following  officers  for  the  ensuing  session  : 
Chairman,  Mr.  C.  D.  Taife  ;  vice.-chairmnn ,  Mr.  A.  F.  GiJex  ; 
lioiinrari/  xerretary.  Mr.  P.  A.  Ramar/e:  committee,  Dm. 
Bowman,  Rhodeit,  and  Srltuxter,  Mt.^xrs.  L.  Andrews,  A.  A. 
Bay,  A.  H.  Gihbings,  Bromley  Hohnfs.  C.  Leigh,  M.  B. 
Momitain,  G.  F.  Metzer,  T.  L.  Miller,  and  S.  L.  Pearce. 
At  the  conclusion  of  the  business  part  of  the  meeting  there 
was  an  exhibition  of  apparatus  by  a  nundier  of  firms, 
repi-esentatives  being  deputed  to  give  explanations. 


40  i)er  cent  over  (jrdinaiy  ai'c  lamps.  Ihe  carbons  ai'c 
arranged  at  an  angle  to  one  another,  iiointing  downwards, 
thus  securing  the  full  benefit  of  the  crater  of  tlie  positive 
carbon,  the  superior  illumination  being  due  to  the  higher 
temperature  in  the  longer  arc  of  80  volts. 

Messrs.  Ro3^C6  Limited,  Hulme,  Manchester,  showed  and 
explained  several  types  of  start  ing  switches.  The  illustra- 
tion, fig.  1.  is  their  No.   2a  type  without  cover.    It  is 


Fig.  .3. 

jirovided  with  an  automatic  overload  circuit  breaker, 
embodied  in  the  switch,  an  autfsmatic  no  voltage  "  release, 
and  many-way  graduating  switch,  the  speed  of  operation  of 
which  is:  controlled  by  an  oil  dash  jiot  and  a,  suitable  starting 
resistance.  The  switch  is  so  arrange<l  that  it  automatically 
cuts  off  if  the  operator  attempts  to  switch  on  too  quickly, 
if  the  current  exceeds  a  given  amount,  or  if  the  supply  is 
interrupted   or  the    voltage   is  greatly   reduced.      It  is 


Fio.  2. 


Messrs.  Cowan  Limited  exhibited  a  "Carbone"  arc  lamp 
which  they  are  just  introducing.  This  is  not  an  enclosed  arc 
lamp,  and  the  principal  feature  is  that  the  voltiige  taken 
is  about  80  volts  with  a  current  of  10  amperes,  the 
mean  s))herical  luminosity  being  stated  l)}-  Mr.  Cowan  as 


impossible  to  switch  oui  withouti  having  the  resistance  in 
i  circuit,  and  the  main  sw-itch  is  so  arranged  that  the  circuit 
i  is  always  broken  on  easily-renewable  carbon  sjiarking 
i  contacts.    The  contacts  are  easily  renewable,  and  the  whole 

of  the  mechanism  is  enclosed  and  protected  by  a  substantial 
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cast-iron  cover.  Fig.  2  shows  tlie  same  type  of  switcli  as 
designed  for  starting  and  regulating.  The  illustration,  fig. 
:'),  .shows  the  Royce  Standard  No.  1a  size  Form  No.  2 
tramcar  pattern  reversing  controller  "'  B  "  type,  fitted  with 
magnetic  hlow-out  ari'angement  on  each  step,  suitable  for 
iise  with  a.  series-wound  motor  working  in  connection  with 
tlie  magnetic  break.  The  firm  also  exhibited  a  double-pole 
main  switch  with  two  single-pole  damper  fuses.  This 
switch  is  a  new  type  of  special  quick  bi-eak  mounted  upon 
teak  battens  with  porcelain  insulators,  and  is  suitable  for 
use  on  coiporation  circuits  up  to  a  5u0  volt  supply.  A 
substantial  fireproof  barrier  is  fitted  between  the  two  poles, 
and  a  cast-iron  cover  is,  when  required,  fitted  over  the 
switch  and  the  damper  fuses. 

Messrs.  W.  T.  Glover  and  Company  Limited,  Trafford 
Park,  had  a  number  of  samples  of  their  cables.  The  large 
case  showed  every  type  of  cable  required  for  main  laj'ing, 
a  students'  case  showing  rubber  and  diatrine  insulated 
cables  in  the  various  stages  of  manufacture.  A  sample  of 
cable  as  laid  in  Howard  asphalte  trough  and  a  6  ft.  length 
of  cable  as  supplied  to  the  Manchester  Corporation  for  a 
working  pressure  of  6,500  volts  were  also  shown.  The 
firm  is  noted  for  the  progress  made  in  fire-resisting  cover- 
ings for  cables,  and  this  was  demonstrated  before  the 
audience  by  submitting  a  portion  to  the  full  heat  of  a 
bunsen  flaane  for  over  an  horn-,  and  a  kinematographic 
display.  This  latter  was  thrown  on  a  screen,  and  showed 
a  test  made  by  ))inding  a  length  of  bare  copper  cable  along- 
side a  length  of  insulated  cable,  and  a  fault  liaving  been 
made  in  the  latter,  and  an  arc  started  between  the  insulated 
cable  and  the  bare  copper  (which  were  of  opposite  polarity), 
the  arc  was  kept  on  for  about  five  minutes  at  .500  volts 
witli  about  200  amperes  passing,  to  the  destruction  of  the 
portion  of  the  cables  immediately  affected;  but  \ipou  the 
current  being  switched  off  all  traces  of  fire  immediately 
disappeared.  With  ordinarj-  calile,  not  made  fire-resisting, 
the  whole  length'  of  cable  would  have  had  the  insulation 
completely  burnt  off  by  the  heat  generated  by  the  arc. 
Several  of  the  firm's  standard  type  of  joint  boxes  were  on 
view,  as  also  views  of  works,  loose  samples,  etc. 

The  remaining  exhibits,  by  Dr.  Rhodes  of  his  pneumatic 
track  brake,  the  circuit  breaker  of  the  General  Electric 
Company  Limited.  Venty's,  Bertram  Thomas,  the  Westing- 
house,  and  the  Key  Engineering  Company,  we  hope  to  give 
in  our  next  issue. 


TRADE  NOTES. 


Motor  Engineees'  Specialties.— A  new  price  list  has  ju.^t 
been  issued  by  Messrs.  W.  11.  Wilcox  and  Company  Limited, 
Soiithwark  Street,  London,  S.E.,  dealing  with  motor  engineers 
specialties.  These  consist  of  motor  oils,  boiler  feed,  injector, 
aid  reciprocating  motion  pumps,  special  designs  of  reservoir 
oil  boxes  for  cars,  lubricators,  jacks,  tool-kits,  packings,  etc. 

Messrs  Sch.vffer  and  Budenbero  Ltd.,  Whitworth  -Street,  Man- 
chester, send  us  leaflets  of  Section  3  of  their  catalogue.  Tliesfl 
comprise  special  gauge  testing  sets  fur  pressures  and  vacuums. 
Illustrations  are  given  of  their  dead-weight  testing  apparatus 
for  pressures  up  to  1,000  lb.  per  square  inch,  the  "  Compact  test- 
ing pump  mercury  column  test  pumps,  test  pumps  for  hydraulic 
gauges,  and  standard  mercurial  columns  of  various  patterns  tor 
different  purposes. 

Messes.  Geeen  and  Boulding,  engineers,  105,  Bunhil! 
Row  London  E.C.,  inform  us  that  they  have  been  appointed  sole 
Euro'pean  ao-e'nts  for  the  "  Star  Brass  Manufacturing  Company, 
(,f  Boston,  Ma.ss.,  makers  c.f  the  ■Star"  indicators  and  other 
boiler  fittings.  As  the  Star  ('..inpany  offices  are  now  closed,  al 
comnuinications  should  be  addressed  direct  to  Messrs.  Green  and 
Boulding. 

Messrs.  W.  H.  Bailey  and  Company  Limited,  Albion 
Works  Salford,  Manchester,  have  issued  a  new  list  of  their 
many  types  of  water  gauges.  The  "  Vivaxo  "  is  a  new  departiu-e 
in  this  important  line,  and  to  this  gauge  is  attached  a 
scavenging  arrangement.  Tlie  firm  are  large  makers  of  al! 
types  and  patterns  of  test,  gauge  boiler,  and  other  cocks  suit- 
able for  all  pui-poses. 


The  T^nbreakable  Pulley  and  Mill-gearing  Company  Limited 
send  illustrated  card  showing  a  large  stock  of  self-oiling  swivel 
bearings  and  iiangcrs  which  they  have  recently  made  for  H.M. 
Government  Small  Arms  Factory,  Ishapur. 

T.  Toward  and  Co.,  St.  Lawrence  Iron  AVorks,  Burrell 
Eoad,  Newcastle-upon-Tyne,  send  circulars  of  their  portable 
tar  boilers,  "  Simplex "  steam  pumps,  donkey  pumps,  boilers, 
steel  tanks,  and  cisterns. 

The  Bath  Electric  Manufacturing  Company  Limited,  Locks- 
brook  Engineering  Works,  Bath,  send  circular  of  their  new 
kind  of  resistance  for  electric  circuits,  viz.,  the  '' Kramos  " 
resistance  piece.  It  is  an  electro-ceramic  product,  quite  original 
in  composition,  structure,  and  method  of  production.  Tliere  is 
only  one  typo  made  at  present,  and  according  to  a  table  given 
it  will  absorb  50  watts  for  30  minutes  with  a  30-minute  pause, 
and  high  capacities  up  to  1,000  watts  for  4  seconds  w'ith  a  20- 
secoiid  pause. 

The  Klein  Engineering  Company  Limited,  94,  Market  Street, 
Manchester,  send  us  pamphlet  illustrating  some  of  their  recent 
installations  of  central  condensing  and  cooling  plants.  The 
description  includes  particulars  of  their  well  known  condensing 
towers  with  natural  and  fan  draught,  types  of  counter  cnirrent 
jet  condensers  with  various  arrangements  of  pumping  machinery, 
etc.  No  steam  user  should  be  without  a  copy  of  this  pamphlet, 
which  will  assist  him  in  ascertaining  whether  he  is  working 
his  own  plant  to  the  best  advantage. 


BOILER  EXPLOSIONS. 

Abstracts  of  Recent  Board  of  Trade  Reports. 


Explosion  from  a  Marine  Boiler  due  to  Faulty 
Water  Gauge. 

No.  1,469.  The  explosion  was  caiised  by  the  water  being 
allowed  to  fall  below  the  level  of  the  combustion  chamber 
top  ;  the  nuts  on  the  ends  of  the  stays  and  the  plates  thus 
becoming  overheated,  were  unable  to  withstand  the  load 
due  to  the  steam  pressure.    Six  nuts  we)'e  stripped  oft' 


Fio.  1. 

tlieir  stays  and  the  plate  forced  down  over  the  stay 
ends,  thus  allowing  the  steam  to  escape.  The  shortness 
of  water  was  due  to  a  false  level  being  shown  in  the  star- 
board water-gauge  glass,  which  alone  was  in  use  at  the 
time,  the  spindle  of  the  valve  in  the  lower  end  of  the  gauge 
communicating  with  the  wat«r  space  of  the  boiler  being 
broken,  and  the  valve  being  held  on  its  seat  by  friction 
and  the  head  of  water  in  the  gauge  glass.  The  valve  was 
operated  bv  a  fi  in.  wheel  ])laced  in  the  stokehold  about  ^  ft. 
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away,  as  shown  by  fig.  2.  The  broken  spindle  was  tested 
after  the  explosion,  and  found  to  have  a  breaking  strain 
of  12  tons  per  square  inch,  and  to  break  the  spindle  while 
opening  the  valve  would  probably  be  within  the  power  of 
an  average  man.    Had  valves  of  a  more  substantial  nature, 


Sections. 


A.B 


Drear 


Fin.  2. 
Rerort  No.  1460. 

with  spindles  screwed  through  a  l)ridge  outside  the  cover, 
or  cocks,  been  fitted,  this  explosion  would  not  have  occurred, 
althougli  it  is  evident  tliat  there  was  negligence  shown  by 
those  in  cliarge  ))y  not  noticing  tliat  the  water  in  the 
gauge  was  stationaiy,  although  tlie  vessel  was  rolling 
considerably. 


Explosion  from  a  Vertical  Boiler  due  to  Corrosion. 

No.  1,470.  Tins  is  still  another  case  of  tlie  failure  of 
a  boiler  owned  by  a  "  casual  steam  user."  Tiie  boiler  was 
of  the  vertical  type,  with  two  cross  tubes  fitted  in  tiie  fire- 
box fixed  at  right  angles  to  each  other,  and  a  central  up- 
take between  the  crowns  of  shell  and  firebox.  It  was  about 
1 8  years  of  age,  and  had  been  used  during  that  time  on  about 
three  days  a  week  by  a  dealer  in  horses  and  com  for  the 
pui-]-)ose  of  driving  a  chaft'-cutting  and  corn-grinding  machine. 
The  explosion  was  caused  by  the  lower  cross  tube  having 
become  so  thin  through  corrosion,  principally  on  the  fire 
side,  as  to  render  it  unfit  to  sustain  the  pressure  of  about 
09  lb.  per  square  inch,  to  which  it  was  subjected  at  the 
time  of  the  explosion,  or,  indeed,  any  useful  pressure.  The 
f'onmiissioners  found  that  the  owner  was  responsible  for 
tlie  explosion',  for  not  having  the  lioiler  examined  l)y  any 
competent  ])ei'son  during  the  whole  time  he  was  using  it, 
and  oi-deredhim  to  pay  £25  towaixls  the  costs  and  expenses 
of  the  investigation. 


Explosion  from  the  Steam  Ptop  Valve  of  a  Colliery 
Winding  Engine,  due  to  Water-bammer  Action. 

Xo.  1,471.  Tlie  stop  valve  which  fractured  was  of  the 
equilibrium  or  double-beat  ty]ie,  the  upper  and  lower  valves 
being  7  in.  and  G;-  in.  in  diameter  I'esjiectively.    The  body 


of  the  chest  was  1  ft.  2  in.  diameter,  witii  one  inlet  and 
one  outlet  branch  each  8  in.  diameter.  It  was  made  of 
cast  iron  1  in.  in  thickness  throughout.  The  flange  to 
wiiich  the  cover  was  attached  was  17^  in.  in  diameter  and 
Ijin.  thick,  the  cover  being  secured  to  it  l)y  means  of 
six  bolts  each  |  in.  in  diameter.  The  explosion  was  due 
to  the  impact  of  water  against  the  cover  of  the  stop  valve, 
the  water  .which  liad  collected  in  the  pipes  through  condensa- 
tion having  l)een  set  in  motion  when  the  valve  was  opened 
to  start  tlie  engine.    The  steam  from  tiio  lioilers  was  led 
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Report  No.  1471. 

into  a  receiver,  thence  by  separate  wrought^iron  pipes  to 
the  two  winding  engines,  air  compressors,  etc.  The  greater 
paj-t  of  the  i»ipes  leading  to  No.  2  engine  were  outside  the 
buildings,  and,  although  the  wdiole  range  was  covered  with 
non-conducting  material,  there  is  little  dou])t  but  that 
considerable  condensation  took  place,  especially  when  the 
weather  was  cold  and  wet.  There  was  a  drain  valve  1  in. 
in  diameter  fitted  to  the  steam  pipes,  but  it  was  outside 
the  engine  house.  As  this  valve  was  not  opened  by  the 
driver  before  starting  the  engines,  which  had  been  stand- 
ing for  4J  hours,  it  i.<?  not  surprising  that  this  explosion 
occurred  through  water-hammer  action. 


Explosion  from  a  Range  of  Cast-iron  Steam  Pipes 
due  to  Water-hammer  Action. 

No.  1,472.  The  portion  of  the  steam  pipe  or  T-piece 
which  exploded  fonned  part  of  a  range  of  piping  whicli 
conve3^ed  steam  from  three  Lancashire  boilers  to  a  horizontal 
compound  tandem  engine  used  for  driving  the  dry-grinding 
machinery  for  the  manufactui-e  of  cement.  It  was  a  right- 
angled  bend  connecting  the  engine  stop  valve  with  the 
range  of  piping,  and  had  a.  branch  or  leg  cast  on  to  it. 
which  was  8t  in.  in  diameter,  from  ^  in.  to  \  in.  in  thickness, 
and  2' ft.  Gin.  long.  At  its  lower  end  there  was  fitted  a 
drain  valve  1  in.  in  diameter,  which  opened  to  the  atmo- 
sphere, and  a  Geipel  steam  trap,  the  drain  of  which  led 
to  a  water-softening  tank.  The  range  of  piping  was  made 
up  of  cast-iron  pipes  8  in.  in  diameter  and  about  9  ft.  long. 
By  the  explosion  the  branch  or  leg  piece  on  the  bend 
connected  to  the  engine  stop  valve  was  broken  off,  leavinc 
an  opening  equal  to  the  area  of  the  ))ipes,  through  which 
steam  escaped,  so  severely  scalding  two  workmen  as  to  cau.so 
their  death.  The  explosion  was  due  to  water-hammer 
action,  caused  by  the  junction  stop  valve  on  the  steam 
pipei=!  having  been  fully  opened  before  the  jupes  were 
properlv  heated  and  cleared  of  water,  so  as  to  pr-^vent  the 
nccmmilation  of  water  bv  condensation  of  steam. 
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COUNTERBALANCING  LOCOMOTIVES. 

(si'El'IALLY    COM'KIIiU  TBI). ) 

The  followiii'i'  rules  and  data  api)ly  to  an  Anioiican  type 
of  locomotive,  but  should  prove  of  interest  to  tiiose  fon- 
cerned  with  locomotive  design. 

The  writer  lias  used  this  method  with  ^ood  results, 
and  to  make  it  as  clear  as  possible  an  example  has  been 
taken  wliich  was  used  in  actual  experience. 

The  wheels  heing  pressed  in  place  on  the  axles,  crank 
pin  fitted,  and  the  whole  mounted  and  levelled  on  hoises, 
weights  were  hung  on  the  ciank  pin  until  they  balanced 
the  weight  of  the  counterbalance,  which  were  found  to  be 
within  a  few  pounds  of  the  required  weight  ;  also,  when 
engines  were  in  service  and  running  at  a  higli  rate  of 
sj)eed,  there  was  no  indication  that  the  wheels  were  O'Ut 
of  balance.  The  following  foimis  and  tables  were  used  for 
keeping  a  record  :  They  are  made  on  tracing  cloth,  and 
printed  on  vandj'ke  solar  pajier,  which  is  used  as  a 
negative  for  jn-oducing  prints  on  ordinary  blue  print  paper  . 
Taking  for  our  example  a  lO-wheel  engine,  weighing  in 


it  oiV  to  the  length  '.,(  I  he  liub.  Tlic  weight  of  tliis  l)lijck, 
taken  from  the  above  weight, gives  the  reipiired  weiglit  of  lli  j 
crank-i>in  hub  in  wood.  Next  take  a  block  of  wood  3  in. 
by  .")  in.  by  Bin.  (be  sure  this  is  of  the  same  material 
also),  which  equals  120  cubic  inches,  and  weighs  1  lb.  11  oz., 
or  27  o/,.,  and  find  the  actual  weight  by  using  the  factor 
for  tiie  material  of  the  wheel,  which  is  ■2()  for  cast  iron 
(see  example  in  the  colunui  of  notes  on  form).  The  weiglit 
fif  the  counterbalance  between  the  spokes  is  found  in  the 
same  way,  the  balance  being  made  the  thickness  of  the 
spokes,  as  shown  by  the  sketch  on  the  form.  Having 
found  these  weights,  we  next  find  the  total  weight  to  be 
balanced ;  and  taking  the  American  Master  Mechanii's' 
recommendation  in  their  report  of  189C  for  the  amounr 
of  the  total  weight  of  engine  to  be  added  to  the  revolving 
weights,  we  have  total  weight  of  engine  1.3i,()001b.  by 
iOO  =  3.35  ;  this,  subtracted  from  the  total  reciprocating 
weight,  and  the  difilerence  divided  by  three,  the  number 
of  wheels  on  one  side  =  7()i  -  335  -  3  =  1231b.,  the 
amount  to  be  added  to  each  pin.  Now  take  the  total 
weight  to  be  balanced  on  the  main  pin  (1,090  lb.),  and 


W?/^/?/  of  Back  End  to 
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MAIN  ROD 
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Mt-JTHOD    OF    WEIGinSG    THE  RODS. 


working  order  13i,OI)0  1b.,  cylinder  19  in.  by  24  in.,  and 
using  the  fnrm,  all  the  figures  are  estimated  froTii  the 
drawings,  unless  the  parts  have  previously  been  made, 
which  in  this  case  were  all  finished,  and  the  actual  weights 
taken.  The  side  rods  are  coupled  together,  and  the 
weights  for  each  pin  taken  as  shown  by  the  sketch  :  the 
rods  are  then  imcoupled  and  weighed,  sejiarately  or  all 
lugcther.  This  serves  as  a  chock,  as  l)oth  tutals  should 
be  eipial.  One-third  o-f  the  main  rod  is  considered  in  the 
reci))rocating  weights  when  the  weight  of  the  rod  is  esti- 
mated, and  the  otlier  two-thirds  in  the  revolving  weight. 
The  crank  pins  are  estimated  nr  weighed  before  being 
pressed  into  the  wlieel.  'I'he  weight  of  the  crank-pin 
hubs  and  that  jiortiim  of  the  comiterbalance  between  the 
spokes  are  found  in  the  follo'wing  maimer  :  The  driving- 
wlieel  pattern  is  first  made  with  axle  hub,  rim  and  spokes 
finished  to  size,  and  then  weighed.  The  crank-pin  hub 
is  then  made  and  fitted  into  ])lace,  and  the  wheel  again 
weighed,  the  difference  being  the  weight  of  the  crank-pin 
hub,  Init  from  this  must  be  taken  the  weiglit  of  that 
l")ortion  re]iresenting  tlie  crank  pin  fit  in  tlie  wheel.  This 
is  found  l)y  taking  a  block  of  the  same  material,  and 
turning  it  to  the  diameter  of  the  crank  pin  fit,  and  cutting 


multiply  it  l^y  one-half  of  the  stroke  of  the  piston,  and 
dividing  the  result  liy  the  centre  of  gravity  of  the  balance, 
we  find  this  to  lie  7G9i  lb.,  which  equals  the  weight  wanted 
in  the  balance.  Now,  referring  to  the  form  and  in  the 
column  of  notes,  we  find  the  weight  of  the  balance  in  iron 
between  the  spokes  to  be  453  lb.,  and  the  weight  of  the 
balance  outside  of  the  spokes  (which  is  found  by  taking 
area  and  multiplying  l)v  thickness,  and  again  multiply 
by  -26)  312  1b.;  453  -f'312  =  7651b.  we  obtain  in  the 
balance,  and  -which  is  4Jlb.  lighter  than  the  estimated 
weight  required.  Now,  referring  to  the  weights  returned 
from  the  shops,  we  find  that  the  average  weight  hung  on 
each  of  the  wheels  on  main  crank  pin  was  720  lb. ;  and 
when  compared  with  the  revolving  weights,  viz.,  the  sum 
of  123  lb.,  3-33  lb.,  and  275  lb.  =  731  lb.,  makes  the  balance 
11  lb.  light,  and  is  near  enough  for  all  practical  purposes. 
The  weights  for  front  and  back  wheels  being  so  near,  their 
averages  were  taken,  and  the  one  pattern  answered  for 
both.  In  the  front  and  back  wheels  the  balance  is  8  lb. 
heavy,  which  makes  a  total  of  161b.,  and  taking  the 
amount  the  main  balance  is  light  from  it,  it  makes  the 
V)alances  5  lb.  heavy  on  one  side.  If  it  is  found  that  the 
balance  cannot  lie  made  large  enough  to  obtain  the  required 
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weiii'ht,  core  jtockets  in  balance,  and  iill  with  lead.  Tiiis 
will  require  'a  separate  calculation,  taking  into  account 
the  difi'erence  between  the  weight  of  lead  and  iron,  also 
the  centre  of  gravity  of  the  pockets  and  balance. 


MODERN    IRONFOUNDRY  PRACTICE.* 

Bv  Geo.  K.  Balk,  Assoc.M.Inst.C.E. 

XVIII. — Shrinkage  axd  Distortion  of  Castings. 

AVakpeu  and  crooked  eastings  are  still  a  great  source  of 
trouble  with  many  moulders,  although  the  precautions 
uecessar}'  for  their  avoidance,  and  the  conditions  under 
which  tliey  are  likely  to  occur,  are  becoming  more  generally 
understood,  with  the  result  that  moulders  are  less  frequently 
disappointed  by  seeing  their  castings  removed  from  the  sand 
in  such  a  warped  and  otherwise  distorted  condition  as  to 
render  them  entirely  unsuited  for  their  intended  purpose. 
Crooked  castings  are  often  due  to  causes  quite  beyond  the 
control  of  the  moulder,  and  no  matter  what  precautions  he 
may  take  castings  true  to  pattern  are  practically  impossible. 
A  good  moulder  is  able  to  judge  from  the  shape  and  general 
character  of  the  pattern  whether  the  casting  is  liable  to 
warp  or  crack  in  cooling,  and  by  taking  proper  care  will 
often  obtain  fairly  straight  and  true  castings  from  patterns 
of  unquestionably  bad  construction  ;  but  notwithstanding 
all  the  precautions  which  the  most  expert  moulder  may 
take,  patterns  are  still  sometimes  so  unskilfully  constructed 
that  it  is  all  but  impossible  to  obtain  good  straight  castings 
from  them.  The  fault  may  be  one  of  design,  due  perhaps 
to  a  natural  desire  to  obtain  the  greatest  amount  of  strength 
with  the  least  amount  of  material,  leading  the  designer  to 
disregard  the  unequal  rate  of  cooling  of  the  various  parts. 

To  ensure  equal  shrinkage  it  often  becomes  necessary  to 
add  metal  in  some  parts  beyond  what  is  necessary  for 
strength  alone.  The  shrinkage  of  cast  iron  iu  cooling  from 
tiie  fluid  to  the  solid  state  is  at  best  an  uncertain  thing  to 
deal  with,  depending  not  only  on  the  size  and  shape  of  the 
casting,  but  also  upon  the  temperature  at  which  the  iron  is 
poured,  the  quality  of  the  iron,  more  especially  its  hardness, 
and  the  rate  at  which  the  casting  is  allowed  to  cool.  The 
ordinary  absolute  shrinkage  of  grey  iron  castings  is  from 
one-tenth  to  one-eighth  of  an  inch  per  foot,  and  should  be 
equal  in  all  directions.  At  low  temperatures  the  contrac- 
tion varies  directly  as  the  temperature,  but  at  high 
temperatures  the  changes  are  greater.  A  prism  cast  in  a 
sand  mould  will  maintain  its  alignment,  after  cooling  in  the 
mould,  provided  all  parts  around  its  centre  of  gi'avity  of 
cross  section  cool  at  the  same  rate  as  to  time  and  tempera- 
ture. Deformation  is  due  to  unequal  contraction  of  the 
elements  of  the  cross  section  surrounding  the  centre  of 
gravity.  Unequal  contraction  is  due  to  unequal  cooling 
causing,  or  tending  to  cause,  initial  stresses  in  the  elements 
of  the  prism,  resulting  in  deformation  or  rupture.  Kapid 
cooling  increases  the  rate  of  contraction.  To  ensure  equal 
cooling  the  first  desideratum  is  to  keep  the  casting  uniform 
in  thickness,  and  when  unequal  thicknesses  are  unavoidable 
the  change  from  one  to  another  should  be  as  gradual  as 
possible,  since  with  an  abrupt  change  the  cooling  may 
produce  such  strains  as  to  break  the  thin  piece  away 
altogether. 

Some  of  the  causes  of  warped  and  cracked  castings  which 
the  moulder  should  guard  against  are  :  Variations  in  the 
thickness  of  the  sand  forming  the  mould,  differences  in  the 
degree  of  moisture  of  the  sand  surrounding  the  casting, 
unequal  exposure  by  the  removal  of  the  sand  from  the 
casting  while  the  latter  is  still  contracting,  and  insufficient 
provision  for  "slackening."  It  need  hardly  be  pointed  out 
that  the  necessity  for  slackening  a  mould  is  almost,  if  not 
altogether,  confined  to  dry  sand  and  loam  work.     The  rigid 

*  For  previous  article  see  page  S6i, 


n  iture  of  loam  moulds  almost  invariably  calls  for  the 
relieving  of  some  parts  to  allow  the  casting  to  contract.  A 
common  method  of  effecting  this  is  by  the  interspersion  of 
loam  bricks,  altiiough  the  better  plan  in  many  instances  is 
to  distribute  the  equivalent  of  the  loam  brick  space  through- 
out tlie  joints  in  each  course  of  the  brickwork,  thus  jiro- 
viding  the  same  amount  of  flexibility  witliout  introducing 
the  local  weakness  accompanying  the  use  of  loam  bricks  in 
the  structure.  In  some  instances,  as  for  example  thin 
cylinders  of  large  diameter,  something  more  is  necessary, 
and  usually  a  "relieving  bar"  is  built  in  the  core,  which, 
wlien  withdrawn,  leaves  space  to  allow  the  core  to  yield  to 
the  pressure  of  the  metal  during  the  process  of  absolute 
shrinkage.  In  the  absence  of  a  relieving  bar  a  vertical 
strip  of  the  brickwork  of  the  core  is  cleared  away  from  top 
to  bottom.  The  mould  should  be  slackened  iu  this  way  as 
soon  as  the  metal  has  solidified,  and  the  top  should  be 
covered  over  so  as  to  prevent  any  cold  air  playing  upon  the 
part  relieved. 

Vertical  shrinkage  nuist  also  be  specially  provided  for 
when  tliere  are  flanges,  brackets,  or  lugs  on  the  castings.  A 
c}'linder  casting  provided  with  flanges  on  its  ends  8  ft.  apart 
would  require  provision  made  in  the  mould  to  allow  of  the 
flanges  coming  about  1  in.  nearer  together  after  the  casting 
has  cooled  than  at  the  time  of  pouring.  With  this  amount 
of  shrinkage  to  contend  with  sometiiing  more  than  the 
building  in  of  loam  bricks  under  the  top  flange  becomes 
necessary,  and  segmental  plates  are  usually  built  in  the 
cope,  the  withdrawal  of  which  as  soon  as  possible  after  the 
metal  has  been  poured  ensures  sufficient  slackening  to 
prevent  rupture  of  the  casting.  No  matter  how  little  a 
casting  in  cooling  lias  to  travel  by  shrinkage,  it  is  of  the 
utmost  importance  tiiat  it  shall  not  be  interrupted  in  its 
entire  movement  to  absolute  shrinkage. 

The  tendency  of  a  casting  to  warp  or  fracture  in  cooling 
being  known  to  a  moulder,  he  can,  in  many  instances,  so 
regulate  the  cooling  process  as  to  obtain  a  fairly  straight 
and  sound  casting  by  the  simple  expedient  of  removing  a 
portion  of  the  sand  over  the  heavier  parts,  provided  these 
are  easy  of  access.  By  thus  exposing  such  parts  to  the  air 
their  cooling  proceeds  more  rapidly,  and  if  this  is  skilfully 
done  all  parts  of  the  casting  will  attain  their  final  dimensions 
simultaneously,  so  that  very  little  internal  stress  is  induced. 
When  some  parts  of  a  casting  solidify  while  others  are  still 
in  a  fluid  state,  the  former  attain  nearly  their  final  dimen- 
sions, while  the  contraction  of  the  latter  has  still  to  be 
effected.  Under  such  conditions  the  contraction  strains  the 
parts  already  solidified,  and  the  resistance  to  deformation 
offered  by  these  gives  rise  to  stresses  in  the  parts  which  are 
contracting.  Thus  a  condition  of  initial  stress  is  induced, 
sometimes  sufficient  to  fracture  the  casting  without  the 
application  of  any  external  force.  This  initial  stress  is  to 
some  extent  gradually  removed  by  molecular  yielding,  the 
process  continuing  for  months  after  the  casting  is  made. 

Another  remedy  commonly  adopted  to  prevent  distortion 
is  to  place  weights  over  certain  parts  of  a  casting  as  soon 
after  pouring  as  the  conditions  will  admit. 

Pulleys  and  wheels  are  a  class  of  castings  which  generally 
call  for  special  treatment  to  avoid  irregular  shrinkage.  Belt 
pulleys,  with  their  relatively  heavy  hubs,  are  particularly 
liable  to  fracture  in  cooling,  owing  to  the  metal  at  the  hub 
remaining  fluid  for  some  time  after  that  in  the  rim  has  set,  and 
in  cooling  producing  a  severe  compressive  strain  in  the  rim. 
When  the  thin  but  rigid  rim  contracts  first,  the  subsequent 
contraction  of  the  arms  may  cause  them  to  break  away  from 
the  rim  by  tension ;  or,  even  though  actual  fracture  may 
not  occur,  their  contraction  may  so  strain  the  rim  as  to 
cause  a  flat  spot  over  each  arm.  Should,  however,  the 
arms  contract  first,  there  is  danger  of  the  rim  breaking 
across  near  the  arm,  owing  to  the  latter  forming  a  rigid 
abutment,  which  resists  the  contraction  of  the  rim  and 
produces  a  bending  stress,  causing  fracture  to  begin  outside 
and  extend  inwards.    It  is  a  common  plan  to  curve  the 
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arms  of  pulley  patterns,  thus  giviug  tlieni  sufficient  elasticity 
to  allow  them  to  yield  to  the  strain. 

Another  metliod  is  to  use  a  recessed  core — -that  is,  a 
core  larger  in  the  centre  than  at  the  ends — so  tliat  while 
sufficient  thickness  of  metal  is  left  at  each  end  of  the  hub  to 
tit  to  the  shaft,  the  centre  is  reduced  to  a  shell  of  only 
sufficient  thickness  to  support  tin  arms  and  give  sufficient 
strength  for  the  purpose.  In  the  absence  of  any  provision 
of  this  kind  having  been  made  by  the  pattern-maker,  the 
moulder  has  to  resort  to  his  own  methods,  chief  amongst 
whicii  are  splitting  the  hub,  and  the  adoption  of  some 
means  of  expediting  the  cooling  of  the  hub.  This  latter 
usually  consists  of  uncovering  the  hub  as  soon  as  the  iron 
is  sufficiently  set,  and  fettling  out  the  core  so  as  to  allow 
free  access  of  air,  while  in  some  instances  water  is  applied 
to  still  further  hasten  the  cooling.  This  application  of 
water  is  often  objected  to  by  the  machinists,  as  the  metal 
may  be  considerably  hardened  thereby,  and  rendered  more 
difficult  to  bore.  When  water  is  used,  care  should  be  taken 
that  the  hub  returns  to  a  greater  temperature  in  the  bore 
than  it  had  when  I'eceiving  the  last  application  of  water; 
there  is  then  but  little  danger  of  the  metal  becoming  unduly 
hard.  In  some  exceptional  cases  the  pulley  is  induced  to 
cojl  evenly  by  lifting  oft"  the  cope  and  digging  a  gutter 
around  the  rim,  which  is  filled  with  hot  metal  in  order  that 
the  rim  may  retain  its  heat  for  a  greater  length  of  time. 

Large  or  heavy  pulleys  are  frequently  split  at  the  hub  by 
having  two  or  three  flat  cores  inserted  in  the  mould.  The 
hub  is  then  subsequently  hooped  with  wrought-iron  rings 
shrunk  on.  This  splitting  of  the  hub  goes  a  long  way  in 
relieving  the  strain  which  otherwise  would  be  on  the  rim, 
although  to  remove  this  entirely  it  becomes  necessary  to 
split  the  hub  between  every  two  arms. 

{To  be  Continued.) 
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liy  Makks  and  Clerk,  The  I'raclicul  Engineer  Patent  Agency, 
18,  Soutliamptou  Buildiugs,  Cliauoery  Lane,  London,  W.C.; 
30,  Cross  Street,  Mancliester;  and  1.3,  Temple  Street, 
Birniingliam. 

The  first  date  given  after  the  number  of  each  specification  is  the  date 
of  application.  The  second  dale  is  that  of  the  advertisement  of 
acceptance  of  the  complete  specifications. 

The  following  accepted  specifications  were  advertised  on  the  date 
mentioned,  and  within  two  months  of  such  date  any  person  properly 
interested  can  oppose  the  sealing  and  grant  of  the  patent  hy  giving 
formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  specification  herein  referred  to,  or  oj  any  other  published 
patent  specification,  will  be  forwarded  post  free  for  one  shilling  upon 
application  being  sent  to  Messrs.  Marks  and  Clerk  at  either  of  the 
above  addresses. 

Steam  Turbines.  Ii-i-y  and  Buckholtz.  No.  3887,  of  istL 
rebriuuy,  ly!»3.    Ad.  of  ac,  23rd  March,  1904.— This  iuveutiou 


plates  liaviug  perforations  parallel  to  the  a.\is  and  niovinn; 
plates  liaving  ])erforations  inclined  to  the  a.\i.s,  having  moving 
])late  located  between  two  fi.xed  plates  which  are  equal  and 
sufficiently  tliick  to  give  direction  to  the  steam,  and  having 
annular  pa.'5bage.s  formed  between  the  covers  and  the  end 
stationary    discs    at    each   end    of  the  cylinder,   so   tliat  tlic 

Fia.  a. 


Fio.  1. 

relates  to  a  rotary  engine  of  the  class  in  which  llie  shaft  is 
rotated   by   the   passage    of  st-cam    alternately  through  fixed 


Specification  No.  3SS7,  of  1903. 

admission  to  ;uid  exhaust  from  all  the  perforations  of  tlic 
respective  end  discs  is  sininltaneous,  and  having  the  discs 
annularly  recessed.  Fig.  2  is  an  end  elevation  of  one  of  the 
revoluble  discs;  fig.  :3  is  an  end  elevation  of  part  of  one  of  the 
hxed  discs;  and  fig.  4  is  a  part  interior  and  part  exterior  end 
elevation  of  one  of  the  end  covers  of  tlie  cylinder. 

IT  Ig-nition  for  Internal-combustion  Motors. 

11.  1.  Dawson  AND  H.  A.  Dawson.    No.  6723,  of  23rd  March 
1003.    Ad.  of  ac,  23rd  March,  1904.— This  invention  relates 
to,  in  magneto  igniters  for  internal-combustion  engines,  means 
for    automatically    giving    an   abnormal  acceleration    to  the 
magneto  shaft  at  low  speeds  at  the  point  or  points  required. 


Fig.  1.  Fig.  2. 

Specification  No.  G723,  nf  1903. 

consisting  in  a  spring  drive  combined  with  means  for  periodi- 
cally arresting  and  releasing  the  magneto  shaft,  the  springs 
or  the  like  Ijeiug  adapted  to  store  energy  when  the  magneto 
shaft  is  arrested,  and  to  utilise  such  energy  in  accelerating 
the  shaft  on  its  release.  Fig.  1  is  a  view  of  the  driving  wheel 
showing  starting  gear,  and  hg.  2  a  corresponding  view  on  the 
other  side  of  wlieel  showing  the  governor  gear. 

Steam  Boiler  Furnaces  and  Flues.   Geauino  and  I!ain- 

FOKTH.    No.  8603,  of  loth  April,  1903.    Ad.  of  ac,  23rd  March, 


FlG.  1. 


Fio.  2. 

1904. — This  iuventiou  relates  to  the  inanufacture  of  steam 
boiler  furnaces  and  flues  with  corrugations  or  hollow  strengthen- 
ing ridges  and  intermediate  valleys  subjecting  the  walls  of  a 
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pl;\iu  tube  to  a  proeOoS  ol'  rolling'  bolwoou  roll.s  of  a  coutoiir 
adapted  to  stretch  the  metal  iuto  wide  and  deep  ridges  and 
valleys,  the  sides  of  the  ridges  uot  being  steep,  and  afterwards 
subjecting  the  thns  treated  tnbc  wall  (o  further  rolling  between 
a  pair  of  rolls  having  a  contour  adapted  to  exert  iuwardly- 


Fic.  3. 

Speci filiation  No.  S(j03,  of  11)03. 

directed  pressure  chiefiy  on  the  side  of  the  ridges  in  sucli  a 
n;anner  as  to  widen  the  valleys  and  steepen  the  sides  of  the 
ridges.  Fig.  1  and  fig.  2  represent  ibe  plate  and  preliminary 
and  final  rolling  respectively,  and  fig.  3  shows  a  plan  view 
of  the  rolling  mill. 

Water-level  Indicators  for  Steam  Generators,  etc. 
Deweance  and  Wall.  No.  9609,  of  28th  April,  ];)»:!.  Ad. 
of  ac,  2;h'd  March,  1904. — This  invention  relatc,^  to  watcr-k  vcl 
indicators  for  steam  generators  or  the  like,  and  is  designed  to 
p)eveut  or  diminish  the  destructive  effect  which  high-pressure 


Specification  No.  96U0,  of  190:i. 

steam  exercises  on  the  surface  of  the  glass.  In  carrying  out 
the  invention,  means  are  employed  whereby  air  or  any  gas 
lieavier  tlian  steam  is  introduced  into  the  gauge  glass  in 
suffirieiit  ((uantity  to  occupy  the  interior  thereof  above  the  level 
of  the  water.  By  these  mean,s  steam,  which  would  otherwise 
occupy  the  u])per  portion  of  the  tube,  is  excluded. 

Steam  Trap.  Bkooke.  No.  10724,  of  nth  May,  V.m.  Ad.  of 
ac,  2:3rd  March,  1904. — This  invention  relates  to  the  con- 
struction of  a  steam  trap,  and  consists  in  controlling  the  exit 
of  water  or  water  and  steam  from  the  trap  by  a  compound 
valve  icmi prising  a  main  water  discharge  valve  and  a  supple- 
mentary  water  discharge   valve,   the  latter   valve  having  its 


Siiccificatiou  No.  10724,  of  1903. 

face  inclined  or  parallel  to  the  axis  of  the  valve,  and  so  arranged 
in  relation  to  a  seat  surrounding  the  supplementary  water 
discharge  opening  controlled  by  the  supplementary  valve,  and 
an  annular  space  oi-  chamber  surrounding  the  compound  valve, 
that  upon  moving  the  compound  valve  in  a  direction  to  open 
the  main  water    discharge    opening  the    main  valve   will  be 


moved  away  from  its  seat  to  an  a))])reciai)le  extent  before  the 
supplementaiy  valve  will  have  moved  away  from  its  seat  to 
such  extent  as  to  allow  water  to  rnsli  past  it,  and  upon 
tl.c  compound  valve  moving  in  a  direction  to  close  the  main 
discharge  opening,  the  supplementary  valve  will  assume  a 
position  in  which  it  will  stop  or  considerably  check  the  rusli 
of  water  or  .steam  through  the  said  discharge  opening  whilst 
the  main  valve  is  still  at  an  appreciable  distance  from  its  seat. 
The  object  of  the  invention  being  to  reduce  ri'.jjid  and  uneven 
wear  of  the  face  of  the  water  discharge  valve  and  its  scat  by 
the  cutting  action  of  the  water  when  rapidly  discharged  while 
the  valve  is  just  opening  and  nearly  closed,  and  to  deaden 
and  prevent  noise,  due  to  the  vibration  of  the  water  discharge 
valve. 

Safety  Device  for  Boilers,  Healing  Apparatus,  and 
the  like.  Hiooin.  No.  110.31,  of  14lh  May,  1903.  Ad.  of  ac, 
23rd  March,  1904. — This  invention  relates  to  a  safety  device 
for  boilers  wherein  a  disc  that  is  formed  partly  of  material 
adapted  to  resist  the  normal  working  pressure  in  the  boiler. 


Spocificati  ■n  No.  11031.  of  1903. 


but  to  be  ruptured  by  excessive  pressure,  and  partly  of  material 
adapted  to  bo  fused  under  excessive  heat  is  supported  m  close 
proximity  to  or  within  the  boiler,  the  arrangement  being  such 
that  the  interposition  between  the  boiler  and  the  disc  of  a 
space  that  is  liable  to  be  choked  up  or  form  an  air  or  steam 
space  is  avoided. 

Governing  of  Explosion  Engines.   Pmith.   No.  21037, 

of  3()tli  September,  1903.  Ad.  of  ac.  23rd  March,  1904.— 
Vcordino-  to  this  invention  the  engine  is  automatically  governed 
by  causing  the  supply  of  inflammable  mixture  to  be  regulated 
by  the  suction  of  the  engine  in  such  a  manner  that  as  the 
speed  and  consequently  the  suction  increases  the  aperture  of 


Specification  No.  21037,  of  19C3 

the  valve  supplying  the  mixture  is  diminished.  The  valve 
consists  of  a  pair  of  discs  forced  apart  by  a  spring  (which  is 
preferably  adjustable),  such  discs  being  perforated  with  holes 
which  are  not  in  similar  position  in  the  two  discs,  so  that  the 
nearer  the  discs  are  together  tlie  more  is  the  passage  of  the 
gas  past  them  impeded;  whilst,  when  they  are  pressed  into 
contact  with  each  other,  the  passage  is  completely  stopped. 

Pneumatic  Hammer.  Pruner.  No.  11298,  of  18th  May, 
1903  \d.  of  ac,  23rd  March,  1904.— This  invention  relates 
to  a  pneumatic  hammer,  characterised  by  an  air  inlet  valve 
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airanged  on  the  piimp  cylinder  at  siicli  a  point  that  the  entrance 
of  air  is  cut  off  by  the  pump  piston  at  about  the  commencement 


Fin.  1. 


of  the  ascent  of  the  ram  piston  for  the  purpose  of  preventing 
the  latter  from  drawing  in  air  during  its  rapid  ascent,  and 


Fig.  2. 


so  forming  a  detrimental  cushion  of  air  beneath  the  ram  piston, 
whilst  the  loss  of  air   in  the    ram   cylinder  is  replaced  by 


i 


Fio.  3. 

Specification  No.  1129S,  of  1903. 

ii'comintf  air  through  the  inlet  valve  in  the  air  cylinder  by  the 
suction  due  to  the  stroke  of  the  pump  piston. 


Lubricators  for  Use  in  connection  with  Steam 
Cylinders,  Air  Cylinders,  Bearings,  and  the  like. 

Massey.  No.  3370,  of  11th  February,  lyOl.  Ad.  of  ac,  23rd 
March,  1904. — This  invention  relates  to  lubricators  for 
use  in  connection  with  steam  cylinders,  air  cylinders, 
bearings,  and  for  other  analogous  purpos'es,  and  i.s  especially 
applicable  to  lubricators  to  be  used  in  connection  witli  steam 
hammers  and  pneumatic   hammers,   and  for    other  purposes 


Specification  No.  3370,  of  1904. 

where  the  work  or  the  movement  of  the  parts  to  be  lubricated 
is  intermittent,  and  lubrication  therefore  cannot  be  governed 
or  effected  by  an  automatic  lubricator.  Lubricators  to  which 
this  inveiitioji  is  applied  are  particularly  convenient  for  use 
in  such  cases,  in  that  they  allow  of  the  very  easy  introduction 
of  oil  in  small  or  large  quantities  from  any  convenient  plate, 
even  into  cylinders  or  other  parts  which  are  inconvenient  to 
reach  by  reason  of  their  height,  position,  or  otherwise. 

Friction  Clutch.  Vivinus.  No.  3462,  oE  11th  February,  1904. 
Ad.  of  ac,  23rd  March,  1904. — This  invention  relates  to  a 
conical  friction  clutch,  particularly  adaptable  for  automobiles, 
which  exerts  no  pressure  on  the  axles,  comprising  two  hollow 
and  truncated  segments  furnished  with  leather  on  their  conical 
surfaces,  fixed  symmetrically  by  bolts,  one  mi  each  side  of  the 
driving  shaft  of  the  sliding  sleeve  of  the  change  speed  gear. 


Fig.  1. 


Fig.  2 


Specification  No.  3462,  of  1904. 


upon  a  plate  slidable  upon  that  shaft  and  normally  pushed 
by  a  coiled  spring  bearing  upon  the  other  hand  against  a  brace 
keyed  upon  the  driving  shaft,  so  as  to  press  the  segments 
against  the  conical  surface  of  the  flywheel  for  connecting,  the 
brace  being  rotated  with  the  plate,  and  the  latter  being  pushed 
against  the  action  of  the  spring  by  a  sleeve  operated  by  the 
disconnecting  lever,  to  put  the  clutch  out  of  gear.  Fig.  1 
is  a  section  or  A-A  of  fig.  2,  the  clutch  being  shown  in  gear, 
and  fig.  2  is  a  section  of  B-B  of  fig.  1. 


The  Electricity  Committee  of  the  Manchester  City  Council 
have  decided  to  recommend  the  council  to  apply  for  borrowing 
powers  to  obtain  a  sum  of  ^135, 000  to  cover  the  cost  of  extensions 
and  alterations  at  the  Dickinson  Street  generating  station  and 
at  various  supply  stations,  and  of  laying  lighting  and  traction 
feeders  and  distributors  in  different  parts  of  the  city. 
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LAUNCHES  AND  TRIAL  TRIPS. 


Ludwig"  Groedel. — Messrs.  William  Gray  and  Company 
Limited  have  laiiiu'lied  the  steel  serew  steamer  Lutlwig^  (Jroede! 
for  the  Gruedcl  Brothers  Steamship  Cinnpany  Limitetl,  of 
London  and  Budapest.  She  is  of  the  following'  dimensions: 
Length  over  all,;«6ft.;  breadth,  47  ft.:  and  depth,  34  ft.  10  in. 
Triple-expansion  eugines  are  being;  supplied  by  the  Central 
Marine  Engine  ^Vorks  of  the  builders,  having'  cylinders  24  in., 
38  in.,  and  64  in.  diameter,  with  a  piston  stroke  of  42  in.,  and 
two  large  steel  boilers  for  a  working  pres.sure  of  180  lb.  ])L>r 
square  inch. 

Hillbrook- — On  March  20th  a  launch  took  place  frinn  the 
yard  of  the  Nortlmmbcrland  Shipbuilding  Comp.iny  Limited, 
Howdon,  of  a  large  stcamei-  built  to  the  order  of  Messrs.  Hugh 
Evans  and  Company,  Liverpo(d.  This  vessel  is  the  second 
built  for  this  firm,  her  dimensions  being  350  ft.  over  all,  by 
48  ft.  breadth  extreme,  by  30  ft.  dcptli  moulded.  The 
vessel  will  cari-y  about  6,400  tons  dead  weight.  The  machinery 
will  be  .supplied  by  Mcs.srs.  Eichardsou,  Wcstgaith,  and  Com- 
pany Limited,  Hartlepool,  witli  cylinders  24  in.,  39  in.,  66  in. 
by  48  in.  stroke,  having  two  boilers  16  ft.  3  in.  by  10  ft.  9  in., 
of  180  lb.  pressure.    The  vessel  was  named  the  Hilllnrink. 

Elaine.— On  March  19th  the  new  turret  steamer  Elaine, 
built  by  Messrs.  William  Doxford  and  Soiis  Limited,  Sunderland, 
for  Messrs.  Weddel,  Turner,  and  Company,  Loudon,  was  taken 
on  her  trial  trip  from  Sunderland,  when  a  mean  sp:ed  of  lli 
kiiots  was  attained  during  six  runs  on  the  measured  mile. 
After  this  satisfactory  trial  the  vessel  left  for  Cardi'ff  to  load 
for  the  East.  The  Elaine  is  one  of  the  numerous  6,150  dead- 
weight steamers  of  this  type  that  Messrs.  Doxford  are  building. 

Heimdal. — The  new  steamer  Heimdal,  built  by  Messrs. 
John  Priestmau  and  Co]npany,  Sunderland,  has  had  her  official 
trip.  The  vessel  has  been  built  to  the  order  of  Messrs.  J. 
Joliansen  and  Company,  of  Glasgaw,  to  trade  on  the  China 
coast,  and  is  of  the  following  dimensions:  Length,  255  ft.; 
breadth,  .35^  ft. ;  depth  moulded,  19  ft.  The  eugines  and  boilers 
have  been  fitted  by  the  North-Easlern  Marine  Engineering 
Company  Limited,  Sunderland,  the  cylinders  being  °18J  in., 
30  in.,  and  49  in.,  with  a  stroke  of  33  in.  Steam  is  supplied 
from  a  large  Ijoiler  at  a  pressure  of  160  lb.  per  square  inch. 
The  trial  was  a  complete  success,  a  speed  of  about  lO.V  knots 
being  attained,  which  was  considered  highly  satislact(a-y. 

Queen  of  Scots.— 'I he  Fairfield  Shipbuilding  and  Engineer- 
ing Company  Limited,  Govan,  launched  on  March  20th  a 
hands.ime  twin-screw  steel  yacht,  162  ft.  in  length  on  the  load 
water-line.  28  ft.  3  in.  in  breadth,  and  14  ft.  6  in.  in  depth 
The  vessel  has  been  built  for  Mr.  W.  A.  Coats,  of  Paisley 
from  de.-igns  by  Mr.  G.  L.  Watson,  who  hi,s  superintended 
the  construction  of  the  vessel,  assisted  by  Mr.  Bell.  She  is 
rigged  as  a  two-masted  fore-and-aft  schooner,  with  a  round 
stern  and  clipper  stem.  For  case  in  handling  a  balance  rudder 
is  fitted,  worked  by  .steam  and  hand  steering  gear.  An  ample 
system  of  liot  and  cold  salt  and  fresh  water  supply  is  fitted 
throughout,  and  radiators  are  provided  for  heating 'the  rooms 
in  cold  weather.  A  complete  in.stallation  of  electl'ic  light  is 
provided,  including  a  scries  (.f  accumulator  cells  which  after 
bein^  charged,  will  sujjply  sufiicient  power  tn  light  the 'vessel 
for  SIX  hours  after  the  stoppage  of  the  dynamo.  The  machinery 
sists  of  two  sets  of  triple-expansion  engines,  havino-  cylinder'- 
10,  16,  and  26  in.  diameter,  with  a  stroke  of  18  in  Steaiv 
will  be  supplied  by  a  multitubular  boiler  13  ft.  3  in  by  lift 
3in  working  at  a  pressure  of  2001b.  per  square  inch 
under  forced  draught.  A  donkey  boiler  is  also  fitted  for 
use  in  port  and  for  working  the  deck  machinery.  As  the 
vessel  IS  designed  for  a  high  rate  of  .speed,  the  propellers  are 
made  of  manganese  bronze.  The  yacht  was  named  Queen  of 
Scots. 

Geelong.— The  twin-so  ew  .steamer  Geelong  was  launched  on 
March  20th  by  Mes-rs  Barclay,  Curie,  and  Company  Limited, 
A\  Intemch.  I  he  vcs.-l  has  been  built  to  the  order  of  Messrs. 
^\llham  Lund  and  Sons  for  their  Blue  Anchor  Line  which 
iuns  between  London  and  Australian  ports.  Her  dimensions 
are:  Length  465  ft. ;  breadth,  ,54  ft.  8  in.:  depth,  ,38  ft  Sin 
to  upper  deck:  gross,  tonnage,  about  7,90()  ton.s  The  vessel 
has  been  constructed  to  Lloyd's  and  Board  of  Trade  hio-hest 
class,  with  ong  pnnp,  l,ridoo,'  and  forecastle.  The  'tween 
decks  are  lighted  and  v<.nt,lated  in  a  very  efficient  manner  so 
rhat  troops  can  be  carried  at  any  time  if  desired.  The  facilities 
or  loading  and  discharging  cargo  are  very  complete,  five  car^^o 
hatches  ot  ample  size  being  fitted  with  13  derricks  and 
12  powerful  winches.  Tlie  machinery,  constructed  by  the 
builders  consists  of  two  sets  of  powerful  triple-expansion  sur- 
St'c^^Tw^n'l""  "i^ines,  arranged  to  work  on  three  cranks, 
cndcc    1-  •T'Pi^^'''''.        ^^'o  single-ended  and  two  doubls- 

onaca  laige  boilers,  with  a  working  pressure  of  2001b 

HiSfy°fi^T,!m°i,"  ^"'"'^  25tli  last  the  steel  screw  steamer 
'""•lymi,  bu.lt  by  Messrs.  W.  Dobson  and  Company,  Low 


Walker,  to  the  order  of  the  Hungarian  Levant  Steamship  Com- 
pany Limited,  of  Budapest,  left  the  Tyne  for  her  trial  trip. 
I'lie  vessel  is  of  the  following  dimensions:  Length  between 
perpendiculars,  3l)0ft. ;  breadth,  45  ft.;  depth  moulded,  22  ft., 
wit  11  a  dead-weight  carrying  capacity  of  4,000  tons  on  a  light 
draught.  Tlie  propelling  macluncry,  which  has  been  supplied 
by  tlie  North-Easteru  Marine  I'Ingiueering  Company  Limited, 
ac  their  Northumberland  Engine  Works,  VVallsend,  con.sists 
of  a  sot  of  triple-expansion  engines,  having  cylinders  22  in., 
36  in.,  and  60  m.  by  39  in.  stroke,  steam  being  supplied  by 
two  large  steel  boilers  working  at  a  pressure  of  180  lb.  to  the 
square  inch.  On  a  four  houi.s'  lull-speed  trial  over  the  measvu'ed 
mile  the  machinery  worked  without  the  slightest  hitch,  and 
gave  every  satisfaction  to  all  concerned. 

Qisella  Groedel. — The  steel  screw  steamer  Gisella  Groedel, 
•built  by  Messrs.  William  Gray  and  Comjjany  Limited,  for  the 
Groedel  Brothers  Steamship  Company  Limited,  of  Loudon  and 
Budapest,  had  her  trial  trip  in  Hartlepool  Bay  on  March  25th. 
The  vessel's  principal  dimensions  are:  Length  over  all,  324  ft.; 
breadth,  44  ft.  3  in.;  and  depth,  23  ft.  1  in.  The  engines,  which 
are  of  the  triple-expansion  type,  have  been  supplied  from  the 
Central  Marine  Engine  Works  of  the  builders,  and  have 
cylinders  23  in.,  36^  in.,  and  62  in.  diameter,  with  a  piston 
stroke  of  39  in.  Steam  is  generated  in  two  large  steam  boilers 
adapted  to  work  at  a  pressure  of  1801b.  per  square  inch.  The 
vessel  was  put  through  the  usual  nianceuvring  to  test  her 
capabilities  and  the  running  of  the  engines,  when  everything 
went  to  the  entii-e  satisfaction  of  those  on  board. 

Fulmar. — Messrs.  John  Reid  and  Company  Limited,  White- 
inch,  launched  on  March  29tli  a  new  lightship  which  they  have 
built  for  the  service  of  the  Commissioners  of  Irish  Ligh1>s. 
The  vessel,  which  measures  about  100  ft.  over  all  by  23  ft. 
beam  by  12  ft.  3  in.  (depth  of  hold),  with  a  draught  of  about 
9  ft.  6  in.,  is  constructed  of  iron  and  steel,  the  former  material 
being  used  for  the  parts  e.xjiosed  to  the  action  of  water,  while 
the  framing  and  the  upper  parts  of  the  hull  are  chiefly  of 
steel.  The  scantlings  are  in  excess  of  the  usual  requirements, 
as  it  is  necessary  to  provide  for  the  jirolonged  continuance  on 
a  station  to  which  lightships  are  subjected.  The  hulls  of  the 
majority  of  lightships  being  constructed  of  wood,  or  partly  of 
wood  and  steel,  the  substitution  of  iron  and  steel  is  a  novelty. 
A  unique  circumstance  in  the  design  of  this  vessel  is  the  fitting 
of  the  lantern,  which  is  fixed  on  a  platform  built  on  the  top 
of  the  steel  mast,  instead  of  a  movable  one,  with  a  winch  for 
hoisting  same  into  position,  as  in  the  existing  lightships.  The 
oil  is  raised  direct  to  the  lamps  by  means  of  a  pump  from  a 
I'cirgc  oil  room.  Specially  constructed  bilge  keels  have  been 
fitted  to  conduce  to  the  steadiness  of  the  vessel,  an  important 
factor  in  maintaining  the  lights  at  an  equable  power.  Another 
noteworthy  circumstance  is  that  the  vessel  has  been  built  -and 
finished  complete  on  the  stocks,  including  the  lantern  which 
has  been  erected  in  place.    The  vessel  was  named  Fulmar. 

Turbinia. — On  March  30tli  Messrs.  Hawthorn,  Leslie,  and 
Company,  Hebburn-on-Tyne,  launched  the  first  turbine  passenger 
steamer  for  service  on  the  Canadian  lakes.  The  vessel  has  been 
built  to  the  order  of  the  Turbine  Steamship  Company  Limited, 
of  Hamilton,  Ontario,  and  was  named  the  Turbinia.  The  vessel 
has  been  specially  designed  for  the  new  service  between 
Hamilton  and  Toronto,  and  her  dimensions,  which  enable  her 
to  pnss  the  various  locks  between  the  sea  and  Lake  Ontario, 
are:  Length,  260  ft.;  breadth,  33  ft.:  and  depth,  20ft.  9  in. 
There  will  be  accommodation  for  nearly  2,000  passengers.  The 
vessel  will  be  driven  by  three  of  Parsons'  compound  steam 
turbines,  and  a  speed  of  21  knots  will  be  attained.  The  Turbinia 
will  begin  running  in  the  middle  of  the  year,  and  considerable 
interest  is  being  displayed  in  the  venture  by  American  and 
Canadian  shipowners. 

Acara. — The  steel  screw  steamer  Acara,  which  was  built 
by  Palmer's  Shipbuilding  and  Iron  Company  Limited,  Jarrow, 
to  the  order  of  Mr.  James  M.  Wood,  of  Liverijool,  has  been 
taken  out  to  sea  to  undergo  her  official  trials.  The  dimensions 
of  the  vessel  are  as  follow :  Length  between  perpendiculars, 
400  ft.;  beam,  50  ft.:  depth  moulded,  32  ft.  3  in.  The  steamer 
carries  upwards  of  7,700  tons  dead  weight  on  a  moderate 
draught,  and  is  fitted  with  engines  26|in.,  43  in.,  71  in.,  and 
48  in.  stroke,  with  two  boilers.  The  vessel  was  taken  for 
several  runs  over  the  measured  mile,  and  the  speed  attained  was 
11^  knots,  the  engines  working  very  smoothly  throughout. 
A-t  the  conclusion  of  the  speed  trial  a  series  of  starting,  stopping, 
and  reversing  trials  were  also  successfully  carried  out. 

Sverre. — The  steel  screw  steamer  Sverre,  built  by  Messrs. 
Wm.  Gray  and  Company  Limited,  West  Hartlepool,  for  Messrs. 
S.  M.  Kuhnle  and  Son,  of  Bergen,  was  taken  to  sea  for  her 
trial  trip  on  April  7th.  The  Sverre's  principal  dimensions  are : 
Length  over  all,  352  ft.:  breadth,  48  ft.;  and  depth,  27  ft.  2  in. 
Triple-expansion  engines  of  the  well-known  type  supplied  from 
the  Central  Marine  Engine  Works  of  the  shipbuilders  have  been 
fitted,  having  cylinders  25  in..  40  in.,  and  65  in.  in  diameter, 
and  a  piston  stroke  of  42  in.  These  engines  are  supplied  with 
steam  by  two  large  boilers  adapted  to  work  at  a  pressure  of 
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160  lb.  per  square  inch.  The  weather  conditions  were  not 
propitious,  the  trial  being  carried  out  in  a  gale  of  wind  and  a 
heavy  sea.  The  vessel  was  taken  out  in  the  early  morning  and 
was  headed  tor  a  full-speed  run  along  the  coast  a.s  far  as  Sunder- 
land. The  speed,  as  recorded  by  log,  was  11  knots,  the  vessel 
being  in  ballast  trim.  The  trial  was  in  every  way  satisfactory, 
and  met  with  the  approval  of  all  the  experts  on  board,  the 
inachineiy  running  with  great  smoothness,  all  the  working  parts 
remaining  quite  cool  and  giving  no  trouble  whatever. 

Majestic. — The  new  steel  screw  steamer  Majestic,  recently 
launched  by  In'ine's  Shipbiiilding  and  Dry  Docks  Company 
Limited,  West  Hartlepool,  and  built  to  the  order  of  Messrs. 
W.  H.  Cockerline  and  Company,  HiiU,  has  proceeded  to  sea  for 
her  trial  trip.  She  is  of  the  following  dimensions:  Length, 
336  ft.  by  47  ft.  by  24  ft.  10  in.,  and  of  a  large  measurement 
cargo  capacity.  Engines  of  the  triple-expansion  type  have  been 
supplied  and  fitted  by  Messrs.  Eichardson,  Westgarth,  and  Com- 
pany Limited,  Hartlepool,  having  cylinders  24  in.,  38  in.,  and 
64  in.,  by  42  in.  stroke,  with  two  large  e.e.  boilers  working  at 
a  pressure  of  160  lb.  The  vessel  proceeded  to  the  measured  mile 
off  Whitley,  and,  after  a  series  of  runs,  a  mean  speed  of  10^ 
knots  was  obtained. 

Oidhamia. — On  April  14th  the  large  steamer  Oldhainia  pro- 
ceeded on  her  official  trial  trip  in  Hartlepool  Bay  after  adjusting 
ctmpasses.  The  vessel,  which  has  been  built  by  Messrs. 
Furness,  Withy,  and  Company  Limited,  Hartlepool,  to  the 
order  of  Messrs.  Sivewright,  Baton,  and  Company,  of  Man- 
chester and  West  Hartlejiool,  is  364  ft.  m  length,  with  large 
measurement  and  dead-weight  carrying  capacity;  built  to 
British  Corporation  class,  of  the  single-deck  type,  with  poop, 
bridge,  and  forecastle.  She  is  bxiilt  on  the  deep-frame  principle, 
and  has  cellular  double  bottom  all  fore  and  aft  for  water 
ballast,  the  fore  and  aft  peaks  being  also  available  for  water 
ballast.  There  are  four  large  cargo  hatches  capable  of  admit- 
ting the  bulkiest  cargo  (such  as  large  cases  of  machinery), 
ten  derricks,  nine  large  steam  winches,  jjateut  steam  steering 
gear  amidships,  with  hand  gear  fitted  aft,  and  steam  windlass. 
The  accommodation  for  the  master,  with  saloon  and  staterooms, 
is  fitted  in  large  .steel  deckhouse  on  bridges,  including 
officers'  berths;  the  engineers  are  berthed  in  side  houses,  and 
the  seamen  and  firemen  under  the  forecastle.  The  vessel  is 
rigged  as  a  two-masted  fore  and  aft  schooner,  with  telescopic 
masts  to  suit  the  canal  bridges.  Arrangements  are  made  for 
the  carriage  of  grain  cargo,  and  the  vcfsel  is  a  substantial  type 
of  modern  cargo  l^oat.  The  machinery,  which  has  been 
supplied  and  fitted  by  Messrs.  Richardson,  Westgarth,  and 
Company  Limited,  Hartlepool,  worked  excellently  througlumt 
the  trial,  a  speed  of  IH  knots  being  maintained,  the  auxiliary 
machinery  also  giving  entire  satisfaction.  The  sizes  of  cylinders 
are  24in.,  39  in.,  66  in.,  by  45  in.  stroke,  steam  being  supplied 
by  three  boilers  14  ft.  diameter  by  10  ft.  long,  working  at  a 
pressure  of  180  lb.  per  square  inch. 

Agincourt. — On  April  9th  the  steamer  Agmcourt,  built  hy 
the  Northumberland  Shipbuilding  Company  Limited,  of 
Ho\vdon-on-Tyne,  to  the  order  of  Messrs.  Withy  and  Company 
Limited,  for  the  Agincourt  Steamship  Company,  of  which  Mr. 
Tom  Lloyd,  of  101,  Leadeiihall  Street,  will  be  the  managing 
owner,  left  the  Tyne  for  her  trial  trip.  The  vessel's  dimen- 
sions are  373  ft.  over  all,  by  48  ft.  breadth  extreme,  by  30  ft. 
loin,  dead  measurement.  The  vessel  will  carry  about  7,000 
tons  dead  wciglit.  The  machinery  has  been  supplied  by  Messrs. 
Richardson,  Westgarth,  and  Company  Limited,  of  Sunder- 
land, having  cylinders  25  in.,  41  in.,  and  69  in.  by  48  in.  stroke, 
with  three  large  boilers  working  at  180  lb.  pressure,  the 
machinery  being  specially  designed  for  heavy  North  Atlantic 
ser-i-ice.  The  trial  trip  proved  in  every  way  satisfactory.  The 
machinery  worked  without  a  hitch,  and  a  speed  of  11  knots 
was  easily  obtained. 

Dover  Castle.— The  trial  trip  of  the  twin-screw  steamer 
Dover  Castle,  built  for  the  Union-Castle  Mail  Steamship  Com- 
pany Limited,  by  Messrs.  Barclay,  Curie,  and  Company 
Limited,  Whiteinch,  took  place  on  April  12th  on  the  Firth  of 
Clyde,  when  a  large  company  of  gentlemen  were  present  on 
the  invitation  of  the  builders.  The  general  dimensions  of  the 
vessel  are:  Length,  490  ft. ;  breadth,  56  ft.  9  in. ;  depth,  35  ft.; 
gross  tonnage,  about  8,500  tons.  She  has  accommodation  for 
aljout  230  first-class  and  300  third-class  passengers,  while  pro- 
vision can  be  made  on  short  notice  for  300  additional  passengers. 
The  machinery,  constructed  by  the  builders,  consists  of  two 
sets  of  powerful  quadruple-expansion  engines  capable  of 
developing  about  6,000  indicated  horse  power.  Seveial  runs 
were  made  over  the  mile  at  Skelmorlie,  a  mean  speed  of  15' 1 
knots  being  obtained,  which  was  considered  very  satisfactory. 

Frieda- — Messrs.  Russell  and  Company,  Port-Glasgow, 
launched  on  April  13th  a  steel  screw  steamer  of  3,000  tons 
dead  weight.  The  vessel  is  built  to  the  two-deck  rule,  with 
shelter  deck,  for  Messrs.  Fratelli  Cosulich,  Trieste.  Her 
dimensions  are:  Length,  280  ft.;  breadth,  40  ft.  4  in.;  depth. 
20  ft.  The  steamer,  which  is  named  Frieda,  is  intended  for 
the  cariying  of  emigrants  from  Austria  to  the  United  States. 


Accommodation  for  900  passengers  has  been  provided.  The 
machinery  will  be  supplied  by  Messrs.  J.  G.  Kincaid  and 
Company,  Greenock. 

Britannic — The  steel  screw  steam  steamer  Britannic,  built 
l)y  Messrs.  Wm.  Gray  and  Company  Limited,  West  Hartle- 
pool, for  Messrs.  AV.  H.  Cockerline  and  Company,  of  Hull,  has 
been  taken  for  her  trial  trip.  Tlie  vessel  is  of  the  following 
dimensions:  Length  over  all,  353  ft.  6  in.;  breadth,  49  ft.  6  in. ; 
;"iid  depth,  25  ft.  2  in.  Ti iple-exi)ansioii  engines  have  been 
supplied  from  the  Central  Marine  Engine  Works  of  the  builders, 
having  cylinders  25  in.,  40  in.,  and  65  in.  in  diameter,  with  a 
piston  stroke  of  42  in.,  and  two  large  steel  boilers  adapted  to 
work  at  a  pressure  of  1601b.  per  square  inch.  The  trial  was 
in  every  way  satisfactory,  a  speed  of  11  knots  being  made 
on  the  run  round  to  Tyne  Dock. 

EZuching'. — Messrs.  Ramage  and  Ferguson  Limited  launched 
on  April  15tli  a  steel  screw  passenger  and  cargo  steamer  built 
to  the  order  of  the  Borneo  Company  Limited,  London,  for  their 
trade  between  Singapore  and  Sarawak.  The  principal  particulars 
of  the  vessel  are:  Length,  2.30ft.;  breadth.  34  ft.;  and  depth, 
15  ft.  10  in.  The  propelling-  machinery  consists  of  triple- 
expansion  engines  with  cylinders  18  in.,  30  in.,  49  in.  diameter, 
by  33  in.  stroke,  steam  being  supplied  from  two  single-ended 
boilers  working  at  1701b.  pressure.  The  vessel  was  named 
Knelling. 

Belford. — Messrs.  Robert  Duncan  and  Company,  Port 
Glasgow,  had  on  April  15th  their  first  launch  this  year.  The 
vessel,  which  is  a  steel  screw  steamer,  is  of  the  following 
dimensions:  Length,  146  ft.  6in.;  breadth,  23  ft.  10  in. ;  depth, 
10  ft.  10  in.  She  has  been  built  for  Messrs.  M'Ncal  and  Com- 
pany, Glasgow,  and  will  be  engined  by  Messrs.  David  Rowan 
and  Company,  Glasgow.    She  was  named  Belford. 


NAVAL  NOTES. 

The  two  new  United  States  battleships  Mississippi  and  Idaho 
are  to  be  built  by  the  W.  Cramp  and  Sons  Shipbuilding  Com- 
pany, Philadelphia.  Each  ship  is  to  have  a  trial  displacement 
of  13,000  tons  at  a  mean  draught  of  24  ft.  8  in.  The  coal  carried 
on  trial  is  to  be  600  tons,  but  bunker  capacity  for  about 
1,750  tons  will  be  provided.  The  length  on  the  load  water  line 
is  to  be  375  ft.,  and  the  extreme  breadth  at  load  water  line 
77  ft.  The  vessels  are  to  be  fitted  with  twin  screws,  each- 
driven  by  an  independent  three-cylinder  triple-expansion  engine 
having  cylinders  25^,  42,  and  69  in.  diameter,  with  a  piston 
stroke  of  48  in.  The  two  sets  will,  together,  develop  10,000 
I.H.P.,  at  about  120  revolutions  per  minute,  and  with  steam  of 
250  lb.  pressure  at  the  high-pressure  cylinder.  All  cylinders 
are  to  have  piston  valves.  The  boilers  are  to  be  of  the  water- 
tube  typ?  with  straight  tubes  of  not  less  than  2  in.  diameter. 
They  will  bo  eight  in  number,  placed  in  four  water-tight  com- 
partments, and  are  to  have  a  total  collective  heating  surface 
of  not  less  than  32,640  square  feet,  and  not  less  than  768  square 
feet  of  grate.  The  working  pressure  is  to  be  265  lb.  per  square 
inch,  and  all  parts  of  the  boilers  subject  to  pressure  are  to  be 
of  wrought  steel.  The  boilers  are  to  be  worked  under  forced 
draught  not  exceeding  1  in.  of  water-column  at  full  power.  The 
armament  will  comprise  four  12-in.  guns,  eight  8-in.  guns,  and 
eight  7-in.  guns,  in  the  main  battery,  and  twelve  14-pounder, 
six  3-pounder,  two  1-pounder,  and  other  smaller  guns,  in  the 
secondary  battery.  There  wall  be  tWo  torjjcdo  tubes.  The 
speed  of  the  vessels  is  to  be  17  knots. 

The  1904  appropriation  bill  provides  for  the  following 
additions  to  the  United  States  navy  :  One  battleship  of  16,000 
tons  displacement;  two  armoured  cruisers,  each  of  14,500  tons; 
three  scouts,  each  of  3,750  tons  displacement;  and  two  colliers 
of  12,000  tons  displacement.  The  vessels  at  present  in  course 
of  construction  and  completing  for  the  United  States  navy 
having  a  displacement  greater  than  1,000  tons  are:  — 


Number  and  type  of  vessel. 

Displacement 
of  each. 

Speed. 

T.  11 ». 

Knots. 

16,000 

18 

15,000 

19 

14,600 

19 

13,000 

17 

11,500 

is 

14,500 

22 

13,800 

22 

0,700 

22 

3,-200 

16J 

1,085 

12 
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NOTICES    OF    MEETINGS,  &C. 


Institution  of  Civil  Engineers. — Studeuts'  Meeting,  April 
22ud.  Paper  by  A.  Trewby,  "  No.  2,  River  Pier  of  the  Becktoi; 
Gas  Works." 

Institution  or  Electrical  Engineers. — Great  George 
Street,  April  28tli,  ordinary  meeting. 

North-East  Coast  Institution  of  Engineers  and  Ship- 
BUiLDEEfe. — April  22nd.  Paper  by  Engineer  Lieut.  E.  F. 
Baker,  "The  Management  of  Belleville  Boilers  at  Sea";  dis- 
cussion on  Mr.  Alexander's  paper,  "  Engine  Room  Bulkheads 
in  Passenger  Steamers,"  aaid  of  Mr.  Wilson's  paper,  "  Automatic 
Governing  of  Marine  Engines." 

Manchester  As-sociation  of  Engineers.— April  30th. 
A'isit  to  Northwich  for  inspection  of  river  Weaver,  mechanical 
and  electrical  arrangements,  followed  by  discussion  at  North- 
wich. 


QUERIES  AND  REPLIES. 


Communications  should  he  written  on  one  side  of  the  paper  only,  and  in 
all  cases  be  accompanied  with  name  and  address.  Sketches  should 
be  neatly  drawn,  and,  if  large,  sent  on  a  roller,  so  as  to  avoid 
creasing.  This  column  is  intended  for  the  mutual  assistance  of 
engineers  in  their  daily  work.  As  far  as  we  possibly  can,  we 
render  assistance,  but  we  cannot  undertake  to  work  out  elaborate 
arithmetical  calculations,  or  deal  with  matters  not  of  general 
interest.  Further,  we  cannot,  under  the  pretence  of  answering  a 
query,  be  made  the  medium  for  gratuitous  vuffing.  We  cannot 
undertake  to  reply  to  queries  by  post. 


1816.  Weight  of  Steam. — How  can  I  calculate  the  weight  of  steam 
used  by  an  engine  '.' — Steam. 

Ansice)-. — You  cannot  calculate  with  any  exactitude  the  weight 
of  steam  used  by  an  engine.    It  can  only  be  obtained  by  experi- 
■  ment.    The  amount  accounted  for  by  the  indicator  is  often  only 
two-thirds  of  that  actually  used. — Ajax. 


1809.  Automatic  Boxing  Machine.— Could  you  or  any  of  your 

readers  give  me  the  name  of  a  firm  making  automatic  machinery 
for  boxing  up  a  material  similar  to  polishing  paste  ?  Any  infor- 
mation will  oblige. — E.  P. 

1810.  Tar  Varnish  for  Boilers. — Being  a  regular  reader,  I  would 
like  to  ask  the  following  question  :  Is  there  a  tar  varnish  to  be  got 
to  coat  boiler  fronts  that  will  keep  its  gloss,  after  steam  has  been 
got  up,  on  the  boiler,  and  where  may  I  get  it  ?  The  varnish  I  am 
using  is  all  right  when  boiler  is  cold,  but  as  soon  as  heat  appears 
the  gloss  disappears,  and  looks  a  nasty  dull  colour,  and  not  worth 
the  trouble  of  putting  on. — Constant  Reader. 

1811.  Test  of  a  Vacuum  Gauge. — Will  you  please  let  me  know 
through  the  medium  of  The  Practical  Engineer  if  it  is  possible  to 
test  a  vacuum  gauge  on  board  a  sea-going  ship.  If  so,  how  ? — 
Vacuum. 

1813.  Sizes  of  Steam  Pipes. — I  have  lately  been  looking  over  the 
sizes  of  steam  pipes  and  connections  on  a  plant  where  extensions 
are  contemplated.  There  are  tvro  Lancashire  boilers,  7  ft.  diameter 
by  28  ft.  long,  each  evaporating  4, .500  lb.  of  water  per  hour,  steam 
pj-essure  1651b.  per  square  inch,  by  gauge.  The  boilers  have  6  in. 
diameter  stop  valves  feeding  into  an  8  in.  diameter  main,  about 
40  ft.  long.  From  this  main  tv?o  branches,  Sgin.  diameter,  are 
taken  to  the  engines.    This  gives  : — 

Area  of  two  6in.  stop  valves  =  56'54  square  inches. 

Area  of  8  in.  main    =  50'26  square  inches. 

Area  of  two  3iin.  branches.  =  19'24  square  inches. 

Do  these  figures  agree  with  the  usual  practice,  and  if  so,  what  are 
the  points  to  be  considered  when  fixing  the  diameter  of  main 
steam  pipe,  as  the  boiler-maker  usually  fixes  the  diameter  of  the 
boiler  stop  valve,  and  the  engine-maker  the  diameter  of  the  engine 
stop  valve  ?  I  find  from  the  table  given  by  E.  T.  Carter,  in  7'hc 
Practical  Engineer  Pocket-book,  that  under  a  pressure  of  1501b. 
absolute  a  6  in.  diameter  pipe  delivers  15,3501b.  of  steam  per  hour, 
with  a  loss  of  1  lb.  per  square  inch  per  100  ft.  of  pipe.  What 
would  be  a  suitable  size  of  main  taking  steam  from  four  boilers, 
each  giving  4,500  lb.  of  steam  per  hour,  pressure  180  lb.  per  square 
inch  absolute,  length  of  main  60  ft.? — Main  Steam  Pipe. 

1817.  Automatic  Device  for  Regulating  the  Air  Pressure  of 

a  Compressor. — I  have  a  belt-driven  air  compressor  8  in. 
diameter  by  8  in.  stroke,  and  would  be  pleased  if  any  reader 
would  give  me  any  information  as  to  a  belt-shifting  arrangement 
to  work  automatically  when  pressure  reaches  40  lb.  ;  that  is,  to 
stop  machine  when  pressure  reaches  that  limit,  and  re-start  ^^'hen 
pressure  falls  to  about  35  lb.  Compressoi-  delivers  into  a  receiver, 
and  is  about  30  ft.  distant. — Compkessob. 


1818.  Hand  Boring  Gear.— Will  some  practical  reader  oblige  by 
describing  a  hand  boring  gear  suitable  for  boring  out  marine  aii- 
pumps  in  place,  diameter  of  pumps  from  7  in.  to  12  in.,  and  from 
about  10  in.  to  18  in.  in  length  ?  The  name  of  the  makers  of  such 
gear,  or  any  information  on  the  above,  would  oblige. — Anxious. 

1819.  Falling  Body.— Will  any  reader  kindly  reply  to  the  following  : 
A  body  of  1  ewt.  falls  through  a  space  of  8  ft.  on  to  a  large  iron 
bed.  What  pressure  will  it  exert  per  square  inch,  the  face  of  the 
weight  being  12  in.  square  'I — E.  B. 

1820.  Pumping  Water. —Would  it  militate  against  efficiency  of 
])ump,  with  a  2  in.  delivery,  ilelivering  into  6  in.  pipe,  the  point  of 
delivery  being  IS  ft.  above  pump  delivery,  into  dam.  If  so,  how, 
and  to  \\  hat  extent  ?  Any  information  on  this  subject  will  be 
much  appreciated. — PuMl". 

'  1821.  Point  of  Cut-oflf. — Arising  out  of  the  reply  to  query  1814 
regarding  the  points  of  cut-off  in  a  triple-expansion  engine,  would 
"Ajax"  or  some  other  correspondent  kindly  supplement  the  reply 
published  by  showing  how  the  cut-oifs  in  the  M.P.  and  L.P. 
cylinders  are  calculated  ?  "  Ajax "  gives  the  cut-offs  in  these 
cylinders  as  0'66,  and  says  the  exact  point  is  found  by  trial,  and 
the  valve  gear  linked  to  suit.  Now,  that  is  anything  but  a  practical 
way,  and  would  hardly  suit  a  draughtsman.  Haviug  given  the 
sizes  of  the  cylinders,  the  horse  power  requii'ed,  and  the  initial  and 
final  pressures,  etc. — as  already  given  in  the  query  referi'ed  to — 
would  someone  show  a  correct  way  of  calculating  the  exact  points 
of  cut  off  iu  the  M.P.  and  L.P.  cylinders  in  order  to  have  an  equal 
distribution  of  power  ? — Cldtha. 


MISCELLANEA. 


At  the  forthcoming  St.  Louis  Exhibition  the  United  States 
Steel  Company  will  make  an  exhibit  that  will  cover  two  acres 
of  floor  space.  It  will  be  the  first  exhibit  of  so  wide  a  scope 
ever  attempted,  and  will  cover  every  branch  of  the  industry. 

Westrumite. — Mr.  A.  E.  Strickland,  borough  surveyor  of 
Windsor,  speaks  highly  of  the  benefits  from  the  use  of  "  West- 
rumite "  in  allaying  the  dust  nuisance.  He  has  found  that  vrith 
one  application  of  a  weak  solution  there  was  no.  dust  in  dry 
weather,  either  from  vehicular  traffic  or  atmospheric  disturbance, 
and  in  wet  weather  the  amount  of  mud  was  nothing  in  com- 
parison to  parts  of  the  road  not  treated.  Mr.  Strickland  looks 
upon  "  Westrumite  "  as  being  able  to  effectively  cure  the  evil. 

We  are  pleased  to  note  that  Mr.  Percy  Longmuir,  of 
University  College,  Sheffield,  has  been  appointed  junior  assistant 
in  the  metallurgical  department  of  the  National  Physical 
Laboratory.  Mr.  Longmuir  is  a  impil  of  Professor  Arnold, 
and  has  for  two  years  been  engaged  in  research  as  a  Carnegie 
scholar  of  the  Iron  and  Steel  Institute.  He  will  at  present 
a.ssist  Dr.  Carpenter  in  carrying  on  the  work  undertaken  by 
the  laboratory  for  the  Alloys  Research  Committee  of  the 
Institution  of  Mechanical  Engineers.  Mr.  Longmuir  has  con- 
tributed in  the  past  many  interesting  articles  to  this  journal. 

Hardening  and  Tempering  of  Steel.— In  a  pajier  read 
before  the  Canadian  Railway  Club,  Professor  A.  Stansfield,  of 
the  McGill  University,  dealt  with  the  hardening  and  tempering 
of  steel.  He  stated  that  when  pure  iron  was  heated  it  under- 
went two  changes,  losing  its  magnetic  power  at  a  temperature 
of  730  deg.  Cen.,  whilst  at  870  deg.  Cen.  it  gained  the  power 
of  absorbing  carbon.  Below  730  deg.  Cen.  it  was  known  as 
a  iron  ;  between  730  deg.  Cen.  and  870  deg.  Cen.  as  jS  iron  ;  and  above 
this  point  as  7  iron.  By  adding  carbon  to  the  iron  the  temperatures 
of  the  change  points  mentioned  were  lowered.  With  all  per- 
centages of  carbon  one  change  took  place  at  680  deg.  Cen.,  and 
with  a  steel  containing  between  0  8  and  0  9  per  cent  of  carbon 
all  three  changes  took  place  at  this  single  temperature.  Above 
the  temperature  at  which  the  absorption  of  carbon  commenced, 
the  carbon  tended  to  spread  uniformly  through  the  whole  mass 
of  metal,  and  by  quenching  it  could  be  more  or  less  maintained 
in  this  state  of  solution;  whilst  if  cooled  slowly  the  carbon  had 
time  to  separate  from  the  iron,  the  separate  piarticles  of  the 
latter  when  cold  being  as  soft  as  wrought  iron,  though  a  certain 
degree  of  hardness  was  attained  in  the  mass  due  to  the  presence 
of  the  compound  PCjC  mixed  mechanically  with  the  iron 
particles.  This  compound,  he  stated,  was  known  as  cementite, 
and  would  scratch  glass.  Slowly  cooled  steels  were  built  up  of 
ferrite,  or  pure  iron,  which  was  soft;  cementite  (FejC),  which 
was  hard;  and  pearlite,  which  was  a  mixture  of  ferrite  and 
cementite  in  the  jjroportions  in  which  they  occurred  in  a  steel 
containing  085  per  cent  of  carbon.  In  quickly-cooled  stec! 
the  above  constituents  did  not  separate  out,  and  the  confused 
crystalline  structure  then  obtained  was  known  as  austenite. 
Incidentally  Professor  Stansfield  mentioned  that  the  Taylor- 
White  steels  contained  from  3  to  4  per  cent  of  chromium,  about  8-5 
per  cent  of  tungsten,  and  from  5  to  1\  per  cent  of  carbon.  They 
were  subjected  to  a  jJeculiar  heat  treatment,  being  quenched 
from  about  1,000  deg.  Cen.,  and  then  air-cooled  from  about 
600  deg.  Cen. 
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FIRMS  THAT  MAKE  EVERYTHING. 

There  are  some  peculiarly-constituted  minds  associated 
with  the  control  of  engineering  and  other  works  that  seem 
to  consider  that  wherever  a  profit  is  to  be  made  by  any 
firm  engaged  in  manufacturing  supplies  or  subsidiary  parts 
which  are  required  for  their  business,  then  this  profit  should 
be  secured  by  them,  and  that  the  mere  fact  of  paying- 
money  for  work  involving  a  profit  to  any  other  firm, 
however  eminent  they  may  be  in  their  particular  line,  means 
of  necessity  loss  of  a  possible  profit  to  themselves. 

Tliis  spirit  of  wanting  to  make  everything  that  is  to 
be  used  in  the  j)roduction  of  work  has  been  responsible  for 
more  than  one  ignominious  failure  of  well-known  firms 
in  the  past,  and  it  is  also  to  be  noted  that  it  accounts 
in  very  large  measure  for  the  loss  of  profit  associated  with 
some  well-known  engineering  works  at  the  present  day. 

Apparently  a  board  of  directors  of  a  firm  that  can  make 
engines  well  may  consider  that  seeing  that  engines  cannot 
be  used  without  steam  boilers,  then  such  boilers  must 
be  made  by  themselves  rather  than  i)urcliased  from  others 
who  have  sjiecial  experience  in  that  line.  With  a  view  to 
securing  the  supposed  large  ])roht  that  the  boiler-making 
and  steel-making  firms  secure  to  themselves,  the  engine- 
building  firm  determines  to  start  a  boiler-making  and  steel 
and  other  works,  and  purchases  large  plant,  erects  buildings, 
and  generally  proceeds  with  the  merry  problem  of  spending 
money  to  secure  the  trade  that  older  specialised  firms 
appear  to  readily  keep  to  tliemselves.  To  put  down  a 
works  is  one  thing,  however,  and  to  get  the  orders  to 
fill  it  (piite  another.  People  who  buy  engines  as  a  rule 
buy  them  from  a  firm  who  have  experience  in  building 
engines,  and  the  same  spirit  of  going  to  the  most 
exjierienced  firm  probably  accounts  for  the  fact  that  as  a 
rule  specialization  in  boiler  making  is  just  as  successful 
as  specialization  in  any  other  branch  of  engineering. 

At  a  recent  meeting  of  the  shareholders  of  a  largo 
engineering  company,  the  shortage  in  profit  and  the  want 
of  capital  was  accounted  for  by  the  absorption  of  money 
in  connection  with  the  new  works  that  had  been  undertaken 
for  the  production  of  boilers,  steel  making,  and  for  other 
subsidiary  plant  that  the  firm  would  have  occasion  to  use 
or  hoped  to  add  to  their  ordinary  business;   but,  after  a 
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visit,  had  been  made  by  an  advisory  coiiniiittee,  a  lecoju- 
mendatiou  was  made  that  some  of  the  new  works  that 
had  been  undertaken  and  put  down  should  be  stopped  and 
closed,  and  that  every  econoniy  should  be  practised,  with 
a  view  of  relieving  the  hiiancial  weakness  in  the  position 
of  the  concern,  sucli  as  the  non-jiayment  of  preference 
dividends  implied.  The  signiticant  conmientary  was  made 
in  connection  with  tlie  drastic  leconmiendation  from  the 
advisory  conunittee  that  "  these  recommendations  coincided 
with  the  views  of  the  board  and  had  been  adopted  by 
them." 

It  may  be  suggested  that  a  little  more  attention  to  the 
ordinary  and  every-day  business  for  which  that  firm  was 
supposed  to  exist  would  probably  have  been  more  to  tlie 
advantage  of  the  shareholders  than  the  big  outward  move 
in  new  directions  with  which  the  board  had  evidently  had 
no  experience,  and  which  they  ultimately  agred  by  their 
acquiescence  in  the  closing  of  such  works  ought  never  to 
have  been  undertaken. 

GOOD  BOILERS  AND  BAD  STOKING. 

Very  many  of  the  complaints  that  are  received  and  duly 
recorded  in  connection  with  the  introduction  of  new  boilers 
of  a  type  that  the  stokers  are  not  quite  familiar  witli 
when  examined  can  undoubtedly  be  laid  more  to  the  faults 
of  the  stokers  than  to  any  defects  or  inconveniences 
connected  with  the  boilers. 

As  an  illustration  of  the  perversity  with  which  complaints 
can  be  laid  against  a  type  of  boiler  when  experience  of 
others  goes  to  show  that  such  are  absolutely  unfounded, 
the  herce  controversy  that  was  waged  in  and  out  of 
Parliament  against  water  tube  boilers  for  our  Navy  will 
be  fresh  in  the  memory  of  those  who  followed  the 
controversy. 

It  will  be  remembered  that  when  the  water  tube  boilers 
were  first  introduced  into  the  Navy  fierce  complaints  were 
made  and  dire  pi'ophecies  uttered  as  to  what  might  be 
expected  on  account  of  this  wanton  disregard  of  the  advice 
of  the  old  school  engineers  whose  association  had  always 
been  with  that  type  of  boiler  which  was  then  to  be 
dis'carded.  It  is  satisfactory  therefore  to  note  now  that 
time  has  worked  its  revenge,  and  that  the  advocates  of  the 
water  tube  boiler  have  lived  to  see  their  confidence  well 
placed,  and  also  to  note  that  the  older  iii-ms  who  have 
allied  themselves  more  ])articularly  to  the  cylindrical  and 
other  types  find  it  somewhat  difficult  to  keep  pace  with  the 
competition  now  existing  by  those  who  manufacture  boilers 
and  tender  to  supply  installations  with  the  tubulous  in 
place  of  the  Lancashire  and  Cornish  boilers. 

In  a  paper  contributed  recently  concerning  the  manage- 
ment of  boilers  at  sea,  by  Engineer  Lieutenant  E.  F. 
Baker,  R.N.,  the  result  of  the  experience  gained  with 
tubulous  boilers  fitted  in  the  '"Good  Hope"  was  given  in 
great  detail.  It  was  pointed  out  that  what  had  been  said 
to  the  discredit  of  the  boilers  made  it  a  matter  of  wonder- 
ment that  the  shijjs  fitted  with  them  were  able  to  steam 
at  all,  whereas  the  fact  remained  that  vessels  fitted  with 
the  newer  boilers  had  made  passages  to  all  parts  of  the 
globe,  and  not  only  reached  their  destinations,  but  after 
returning  were  i)erfectly  ready  to  rejwat  their  progrannne. 
In  the  cruiser  "Good  Hope"  there  were  forty-three 
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tubulous  boilers,  which  worked  in  ordinaiy  conditions  under 
l)ressures  of  from  225  to  2501b.  per  square  inch.  When 
the  ship  was  first  commissioned  the  maintenance  of  steam 
and  the  details  as  to  cleaning  the  flues  were  left  to  the 
stokers,  who  liowever  had  only  gained  their  experience 
from  the  management  of  cylindrical  boilers.  The  result 
was  that  when  the  pressure  dropped  everybody  fired  up, 
so  that  the  i)ressure  ran  up  rapidly,  as  did  the  coal 
consumption,  and  the  increase  of  pressure  was  associated 
with  the  accompaniment  of  extravagant  coal  consumption 
and  clouds  of  black  smoke.  This  method  of  stoking  was 
also  bad,  inasnmch  as  when  the  firing  ceased  and  the 
pressure  dropped,  almost  as  fast  as  it  liad  risen,  the  same 
j)erformance  was  repeated  witli  like  unsatisfactory  results; 
(here  would  then  be  another  rush  to  charge  the  fires,  several 
starting  at  onve,  with  the  natural  result  of  a  rapid  fall 
in  pressure.  The  variation  in  steam  pressure,  the  irregu- 
larity in  speed,  the  excessive  coal  consumption,  the 
quantities  of  smoke,  all  of  which  complaints  were  made 
against  the  type  of  boiler,  were  absolutely  attributable  to 
the  inexperience  of  the  stokers  and  the  indifferent  manner 
in  which  they  fired  the  boilers. 

Sneing  that  the  ratio  of  water  under  treatment  in  the 
tubulous  boiler  to  that  in  the  cylindrical  was  as  1  to  8'42, 
it  will  be  readily  understood  that  the  large  volume  of  water 
in  the  cylindrical  boiler  performed  somewhat  the  functions 
of  a  fly-wheel  in  an  engine  in  that  it  stored  up  a  surplus 
heat  energy  above  that  actually  required  with  a  slow  rise 
of  pressure,  and  gave  it  out  when  required  with  a  slow  fall. 
The  dift'erence  in  the  ratio  is  the  sole  measure  to  bear  in 
mind  in  the  system  and  manner  of  firing  the  boilers,  and 
now  that  the  greater  regularity  of  stoking  and  cleaning 
lias  been  attended  to,  due  to  the  appreciation  of  the  j^oints 
of  ratio  of  the  bulk  of  water  under  treatment,  it  is 
satisfactory  to  have  officially  recorded  that  the  boilers  on 
the  "  Good  Hope  "  are  as  tractable,  economical  and  orderly 
as  any  of  the  older  types  with  which  the  men  had  originally 
been  solely  accustomed  to  deal,  while  in  the  matter  of 
rapid  steam  raising  they  are  a  great  impi'ovement  on  the 
older  forms. 


NOTES  ON  NEWS. 

Tramway  Kunjving  Powers. — On  April  19th  an  important 
ccnference,  convened  jointly  by  Glasgow  and  Man- 
chester Corporations,  was  held  at  the  Westuunster 
Palace  Hotel  on  the  question  of  tramway  running 
powers,  and  was  attended  by  about.  200  representa- 
tives of  municipal  bodies  throughout  the  country. 
The  meeting  was  called  for  the  purpose  of  considering  wha.t 
action  should  bo  taken  in  reference  to  a  decision  by  a 
House  of  Lords  Conunittee  giving  the  Tyneside  Tramways 
Company  running  powers  over  the  lines  of  the  Newcastle 
Corporation  tramways,  this  beuig  considered  a  menace  to 
other  municipal  tramways.  In  a  circular  convening  the 
conference  and  signed  by  Mi'.  Walter  Patou,  chairman 
of  the  Glasgow  Tramways  Committee,  and  Mr.  D.  Boyle, 
chairman  of  the  Manchester  Tramways  Committee,  it  was 
stated  that  the  I'ecent  decision,  of  a  Conunittee  of  the 
House  of  Lords  in  the  Newcastle-on-Tyne  case — a  case  in 
which  a  pi-iva.te  tramway  company  on  the  outskirts  of 
Newcastle  have  been  successful  in  their  application  for 
conqmlsory  running  powers  over  practically  the  whole  of 
the  Newcastle  Corporation  tramways' — is  viewed  with  great 
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aliU'ui  by  the  representatives  of  several  corporations  wiio 
own  and  work  their  own  tramways.  Mr.  Walter  Paton,  of 
Glasgow,  presided,  and  nearly  all  the  corporations  of  the 
country  owning  tramway  systems  were  represented  by 
aldermen,  comicillors,  and  town  clerks.  The  following 
resolution  was  unanimously  adopted :  "  Resolved  that  in 
the  opinion  of  this  conference  the  grant  by  Parliament  of 
compulsory  lunning  powers  and  comjuilsory  traHic  facilities 
over  municipal  tramways  will  be  fiaught  with  grave  and 
undesirable  consequences,  and  prove  detrimental  to  the 
working  of  large  central  tramway  systenis."'  Another 
resolution  was  to  this  effect :  "  That  an  executive  committee, 
consisting  of  the  repi'esentatives  of  the  Corporations  of 
Hirniingham,  Liver2)ool,  Manchester,  Glasgow,  Leeds, 
Cardiff,  Sheffield,  Newcastle-on-Tyne.  and  the  London 
County  Council,  with  power  to  add  to  their  number,  be 
ajipointed  to  take  such  steps  as  they  may  deem  necessary 
in  lelation  to  the  matter." 


Dissociation  of  Gases. — In  the  second  lecture  of  his 
course  on  Dissociation,"  delivered  at  the  IJoyal  Listitution 
on  Ajiril  21st,  Professor  Dewar  showed  that  carbonic  acid, 
the  most  important  substance  in  the  econonij^  of  nature  after 
water,  could  be  dissociated  into  carbonic  oxide  and  oxygen 
by  the  same  means  as  in  the  preceding  lecture  he  had  used 
for  water,  by  subjecting  the  gas  to  the  intense  heat  of  a 
filament  of  incandescent  zirconia.  Various  other  methods, 
he  said,  had  been  used  to  demonstrate  such  dissociation. 
One  of  the  most  important  and  suggestive  was  Deville's 
famous  hot  and  cold  tubes.  Decomposition  by  the  aid  of 
the  electric  spark  really  involved  the  same  principle  as  the 
liot  and  cold  tubes,  for  great  heat  was  evolved  locally  while 
the  products  weie  suddenly  cooled  and  removed  from  the 
field  of  action.  But  high  temperatures  did  not  always 
mean  decomposition ;  sometimes  there  was  combination. 
Thus  when  a  Nernst  lamp  was  burnt  in  liquid  oxygen  some 
of  the  gas  was  formed  into  ozone,  for  the  production  of 
wliich  energy  must  be  supplied.  One  of  the  ffrst  uses  made 
b}-  cliemists  of  the  i)henomena  of  dissociation  was  the 
identitication  of  ■  homogeneous  uniform  bodies.  For 
instance,  hydrogen  occluded  in  palladium  could  be  driven 
out  by  heat,  but  returned  with  the  same  pressure  for  a 
given  tenqierature,  at  least  within  certain  limits  ;  if  tliere 
had  not  been  these  limits  the  i)hitinum  with  the  hydrogen 
would  iuive  been  regarded  as  forming  one  homogeneous 
body,  Init,  as  it  was,  the  propriety  of  such  a  conclusion  was 
doubtful  and  the  modem  school  of  chemists  preferred  to 
regard  it  as  a  solid  solution.  Grove  had  suggested  that 
dissociation  might  be  extended  to  the  elements,  and  also 
that  a  high  degree  of  rarefaction  might  entirely  change 
the  chemical  characters  of  matter.  AVith  regard  to  the 
former  suggestion.  Sir  Nonnan  Lockyer  had  developed  the 
hypothesis  that  in  the  stella  universe  there  was  a 
decomposition  of  bodies  tliat  were  known  to  chemists  as 
eleinentaiy,  but,  liowever  that  might  be,  such  dissociation 
had  not  been  proved  on  this  earth.  As  to  the  i)ossibility 
of  dissociation  occurring  at  veiy  low  tensionsi,  Sir  William 
Siemens  had  suggested  that  the  sun  might  decompose 
water  vapour  under  low  tension  at  the  confines  of  the 
atmosphere,  the  hydrogen  and  oxygen  circulating  back  to 
the  earth  and  recondiining,  but  the  lecturer  had  been  unable 
to  discover  any  confirmation  of  dissociation  in  such 
circumstances.  Finally,he  showed  how  the  principles  of 
dissociation  explained  how  it  was  tllat  some  salts  efTloresced, 
some  deli(iuesced,  while  others  were  quite  stable. 

Utili.sing  the  Canals.— There  is  no  doubt  that  one  of 
tlie  most  important  matters  awaiting  attention  in  the 
present  day  is  tJie  improvement  of  the  existing  canal 
systems,  which  might  be  reorganised  to  the  great  benefit 
of  trade  and  commerce.  A  complaint  frequently  made  by 
manufacturers  is  that  they  are  seriously  handicapped  in 
comjjctition  with  foreign  rivals  by  excessive  railway  rates. 


Agitation  sometimes  results  in  the  granting  of  small 
reductions,  but  still  no  substantial  relief  is  given,  nor  can 
it  be  expected.  The  liberation  of  the  canals  from  the 
stiffing  control  of  the  great  railway  companies  would  be 
the  ffrst  step  towards  affording  the  necessary  relief,  but 
considerable  alterations  in  the  existing  waterways  would 
be  necessaiy  before  they  could  be  of  mucii  use.  An  excellent 
scheme  for  the  reconstruction  of  the  canals  has  recently 
been  submitted  to  the  members  of  the  LiveriJool  Chamber 
of  Commerce,  and  there  really  seem  to  be  no  engineering 
diiffculties  to  prevent  its  realisation.  The  proposal  is  to 
make  the  canals  at  least  6  ft.  deep,  with  an  average  width 
of  8(J  ft.,  and  to  provide  them  with  locks  2:5o  ft.  long  by 
32  ft.  wide,  large  enough  for  a  tug  and  five  bai'ges  to  pass 
at  one  time.  The  scheme  in  question  relates  to  the 
improvement  of  240  miles  of  canals  connecting  the  most 
important  manufactui'ing  and  mercantile  districts.  The 
cost  would  be  no  doubt  heavy,  but  the  benefit  to  be  reaped 
in  the  reduction  of  freight  charges  would  probably  be 
sufficient  to  justify  the  necessary  expenditure. 

South  Wales  Institlitb  of  Engineers. — The  47th  amiual 
meeting  of  this  body  was  held  at  Cardiff"  last  week.  Mr. 
E.  M.  Hann,  general  manager  of  the  Powell  DuffVyn  Com- 
pany, was  elected  president,  and  in  his  address  dealt  with 
the  ([uestion  of  improvements  in  inming,  and  said  the 
mining  engineer  had  by  no  means  the  free  hand  he  should 
have.  Labour  exercised  its  ingenuity  and  a  good  deal  of 
its  force  in  hiding  the  real  value  of  the  various  kinds  of 
woi'k  done  as  well  as  by  basing  claims  upon  names  and 
hanging  on  to  customs  which  progress  had  rendered 
obsolete.  A  system  of  paj^ment  was  required  which  would 
call  forth  the  best  energies  of  the  men.  The  collier  was 
much  better  remunerated  for  the  unproductive  pai't  of  his 
w  ork  than  for  winning  the  coal  itself.  The  mining  engineer 
also  found  his  principals  unwilling  to  embark  in 
ex})endituro  for  iinj)roved  appliances.  The  British 
capitalist  did  not  display  the  same  confidence  as  his 
Continental  and  American  conqietitors,  and  was  more  ready 
to  invest  his  money  abroad  than  at  home.  If  these  con- 
ditions should  long  continue,  decadence  must  become 
decidedly  appai'ent. 

"  EiTHER-.siDE  "  Railway  Brakes. — In  connection  with 
tiie  api>eal  of  the  railway  companies  to  the  Railway  and 
Canal  Commission  against  the  rule  wliich,  under  the  Rail- 
way Emi)loyment  Act  of  1900,  the  Board  of  Trade  seeka 
to  enforce,  making  conqiulsoiy  the  adoption  of  "  either- 
sido"  brakes  on  all  railway  wagons  within  teni  years,  tests 
of  various  types  of  these  appliances  were  held  last  week  on 
sidings  belonging  to^  the  London  and  North- We^^tern  Rail- 
way, in  the  neighbourhood  of  Liverpool.  Coh^nel  Yorke, 
R.E.,  chief  insiiecting  officer  of  railways,  was  present  on 
belialf  of  the  Board  of  Trade,  and  most  of  the  leading  rail- 
way.companies  were  re]iresented.  Mr.  Crii)ps,  K.C.,  M.P., 
and  Mr.  Shaw  were  also  present  as  counsel  for  the  Railway 
Association  in  the  adjourned  proceedings  before  the  Rail- 
way Commissioners,  whilst  Mr.  R.  Bell,  M.P.,  represented 
the  Amalgamated  Society  of  Railway  Servants.  All  the 
"  either-side  "  brakes  which  have  been  held  to  conform  to 
the  conditions  laid  down  by  the  Railway  Clearing  House 
committee  of  carriage  and  wagon  superintendents  were 
tested  in  the  various  ways  sjuggested  in  the  evidence  given 
on  behalf  of  the  railway  companies  before  the  Railway 
Commission,  and  their  action  was  compared  with  that  of 
tlio  independent  lever  brake  now  in  use.  The  results  of 
the  tests  will  prci^umably  be  communicated  to  the  Com- 
missioners in  due  course.  The  railway  companies,  it  may 
l.-e  recalled,  do  not  object  to  put  on.  brakes  which  can  be 
applied  from  either  side,  but  they  object  to  the  mechanism 
necessary  to  secure  either-side  release,  which  they  contend 
will  not  stand  the  strain  of  shunting  and  other  rough  work, 
besides  being  unnecessaiy  in  the  interests  of  the  men. 
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ELECTRIC-RAIL  AUTOCARS  FOR  THE  NORTH- 
EASTERN RAILWAY. 

It  is  witli  considerable  interest  tliat  our  readers  will  iieruse 
the  description  of  the  latest  type  of  self-contained  motor 
carriage  designed  by  Mr.  Worsdell  for  use  on  the  Nortli- 


o 


Eastern  Railway.  The  principle,  however,  is  not  entirely 
new,  as  a  somewhat  similar  method  was  adopted,  but  on  a 
much  more  ambitious  scale,  in  the  Heilmann  locomotive 
bi'ought  out.  a.  few  years  ago  in  France,  but  which  jjroved 
a  failure. 
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It  will  lif  iRitfd  tliat  liy  llie  uit'aiis  adopted  the  desigiioi 
eiubodie!!  the  benefit  of  a  quii'k  acceleration,  and  overcomes 
the  troubles  of  reci[)rocatin<;'  jiart.s  by  the  use  of  dynamo 
and  motors  on  the  same  coacli.  We  look  forward  to 
liearinsi' "rood  results  from  lliis  c(.ind)ination  after  exliaustivc 


ward  end  contains  the  petrol  motor  aiid  ji:enerat(jr.  and 
l)fctwi.\t  this  and  the  centre  of  passenger  portion  is  a 
gangway  to  jjeimit  of  entrance  to  cither  the  tmgine  or 
passenger  compartmcnls  ;  the  icar  coiiiparlnient  contains 
the  machinery  for  ojicratiiig  the  car  from  that  end. 


ELESATION   UF   ENGINE  CUJll'AIlTMENT. 


runs  under  ordinary  conditions,  trials  having  already  taken  The  seating  is  coin];osed  of  two  rows  of  reversible  seats, 

place  which  have  proved  satisfactory.  ,    which  are  upholstered  in  the  company's  usual  style,  and 

The   car   is,   of   the    ordinary  bogie  saloon  type,  with    •    affords   seating  accommodation    for  5l'   passengers;  the 


PLAN   OF   ENGINE  COMPARTMENT. 


clerestory  roof,  and  is  52  ft.  over  headstocks,  with  an  inside  gangway  is  in  the  centre  between  the  two  rows  of  seats, 

width  of  7  ft.  11  in.  and  the  floor  is  covered  with  linoleum. 

It  is  divided  into  three  compartments;  that  at  the  for-  The  windows  are  fitted  with  curtains,  and  the  lighting  is 
# 
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by  means  of  twenty-four  16  candle  power  inr.iiidescent 
laanps,  current  for  which  is  supplied  from  accu.nulators 
carried  under  the  centre  of  the  car. 

The  car  is  fitted  with  the  usual  buffers,  coupling  h  oks, 
and  chains,  and  can  run  with  ordinary  rolling  st'-tk. 

The  head  and  rear  lights  are  electrically  fitted. 

The  car  is  efficiently  heated  for  winter  service  by  a  series 
of  radiators,  Avhieh  can  be  shut  off  during  the  summer 
months,  and  the  whole  car  is  very  cosily  arranged  for  the 
comforti  of  the  passengers. 

The  engine  compartment  is  13  ft.  3  in.  long,  ami  herein 
is  contained  an  80  brake  horse  power  four-cylin(''er  hori- 
zontal petrol  motor,  built  by  Messrs.  the  Wolseley  Tool  and 
Motor  Car  Company,  Adderley  Park,  Birmingham. 

The  cylinders  are  8|in.  diameter  by  10  in.  stroke,  and 
the  normal  speed  of  running  is  420  revolutions  per  minute, 
which  can  be  accelerated  to  480  revolutions  per  minute  for 
starting  the  car-  quickly. 

The  cylinders  are  overhung  on  a  stiffly-constructed  cast- 
iron  crank  chamber,  the  inspection  covers  being  on  the  top, 
and  the  oil  trough  beneath.  Forced  lubrication  is  used 
for  all  the  main  bearings.  The  fl^n^'heel,  which  is  truly 
balanced,  is  3ft.  in  diameter;  all  the  valves  are  mechani- 
cally operated  by  cams  on  the  two  cam  shafts,  and  these 
shafts  are  driven  by  means  of  spiral  gearing  and  lay  shafts 
from  the  crank  shaft. 

The  crank  shaft  is  "  two-thi-ow,"  and  of  Vickers-Maxim 
cast  steel. 

The  engine  cylinders  a.nd  valve  boxes  are  water-cooled, 
a  Clarksou  radiator  and  Blackman  fan  being  employed  for 
the  cooling  of  the  water. 

The  engine  is  governed  on  tlie  tlirottle,  and  in  addition 
auxiliary  hand  throttling  is  fitted,  so  that  the  driver  can 
accelerate  the  engine  speed  from  either  end  of  the  car. 

The  ignition  is  by  means  of  the  usual  high-tension 
systeju. 

The  motor  is  direct  coupled  to  the  generator,  which  is 
a  separately  excited  and  compound  Avound,  direct-cun-ent 
engine  type  machine  of  55  kilowatt  capacity,  specially 
designed  for  operating  over  a  range  of  voltage  from  300 
to  550. 

This  machine  operates  at  a  normal  speed  of  420  revolu 
tions  jjer  minute,  and  is  supported  on  an  extended  bed 
plate,  the  armature  being  pressed  on  to  the  extended  engine 
shaft  provided  with  a  flanged  coupling  between  the 
generator  and  motor. 

The  field  of  the  generator  is  split  horizontally,  so  that< 
the  upper  lialf  may  bei  removed  for  access  to  the  armature 
or  field  coils  through  an  opening  in  the  roof  of  the  car 
fitted  with  a  removable  cover.  The  exciter  is  a  3'75 
kilowatt  standard  72  volt  shunt  wound  belt  driven  multi- 
polar generator  mounted  above  the  main  generator  and 
belted  to  a  pulley  on  the  extended  shaft-. 

This  machine  is  capable  of  exciting  the  main  generator 
and  of  supplying  current  for  lighting  30  72  volt  16  candle 
power  incandescent  lamps.  The  voltage  of  this  machine 
may  be  increased  to  95  volts  for  charging  the  battery  when 
not  required  for  lighting. 

Two  Westinghouse  (No.  56)  55  horse  power  standard 
railway  motors  with  single  reduction  gears,  ratio  18  to 
64,  are  mounted  on  the  front  bogie  by  means  of  a  nose 
suspension  bar  with  spring  attached  to  the  bogie  frame. 
These  motors  are  series  wound,  and  are  of  the  standard 
type  usually  employed  for  operating  heavy  high-speed 
tramcars. 

The  controllers  are  the  standard  series  parallel  tramway 
type  arranged  for  electric  braking.  Resistances  are  pro- 
vided in  connection  with  the  controllers  for  gradually 
increasing  the  voltage  of  motors  in  starting  the  trains,  and 
for  graduating  tlie  electric  brake  in  stopping.  These 
resistances  are  mounted  beneath  the  car. 

The  storage  battery  consists  of  38  cells  in  ebonite  jars, 


assembled  in  a  wooden  box  suspended  beneath  the  car. 
Each  battery  has  a  capacity  of  120  ampere  hours. 

The  electric  brake  equipment  consists  of  two  electro 
magnets  suspended  between  the  wheels  of  each  truck  and 
immediately  above  the  track  rail.  It  is  so  constructed 
that  the  magnetic  circuit  is  completed  through  the  track 
rail  so  that  when  the  coils  are  energised  the  magnet  is 
attracted  to  the  i-ail,  thus  causing  friction  between  the 
magnet  and  the  rail,  and  retarding  the  motion  of  the  car. 
This  retarding  action  brings  pressure  to  bear  upon  the 
brake  shoe  applied  to  the  wheel,  which  further  retards  the 
motion  of  the  car,  and  this  friction  of  the  magnet  on  the 
track  and  the  brake  shoes  on  the  wheels  is  sufficient  to 
bring  thei  car  to  a  stop  in  an  extremely  short  distance. 
The  brake  coils  are  energised  by  the  current  from  the 
motors  operating  as  generators,  and  this  action  further 
absorbs  energy  in  starting  the  car,  and  adds  to  the  braking 
power.  This  feature  also  renders  the  brake  perfectly 
reliable,  as  it  does  not  depend  upon  the  generator  plant  for 
the  supply  of  power. 

An  air  compressor  is  located  on  the  rear  bogie,  and 
supplies  air  for  blowing  an  alann  whistle.  The  compressor 
is  driven  by  a  1  horse  power  electric  motor,  and  is  started 
and  stopped  by  means  of  pressure-controlling  switches  and 
cut-outs,  thus  automatically  maintaining  a  constant  pressure 
in  the  air  reservoir  w^hich  supplies  the  whistle. 

The  whole  of  the  electric  equipment  has  been  supplied 
by  Messrs.  the  British  Westinghouse  Electric  and  Manu- 
facturing Company  Limited,  of  Old  Trafford,  Manchester. 

The  system  of  working  is  as  follows :  The  current  passes 
from  the  generator  through  an  automatic  circuit  breaker 
to  the  two  controllers,  and  the  voltage  of  the  generator 
is  adjusted  by  means  of  a  rheostat  in  the  field  circuit  placed 
near  the  controller  at  each  end  of  the  car.  Tlie  generator 
is  used  as  a  motor  supplied  with  currenti  from  the  storage 
battery  for  starting  up  the  petrol  motor.  After  having 
broughti  the  engine  and  generator  up  to  a  speed  and  the 
pressure  has  been  adjusted  to  400  volts,  the  car  is  started 
in  the  usual  way  by  manipulating  the  handle  of  the  series 
parallel  controller  to  series  point-  for  slow  speed  and  to 
the  multiple  point  for  high  sipeed.  Afterwards  the  voltage 
of  the  generator  is  gradually  increased  to  550  by  manipu- 
lating the  field  rheostat  near  the  controller.  At  this 
pressure  the  car  will  accelerate  imtil  a  constant  speed  of 
36  miles  per  hour  is  attained.  In  stopping  the  car  the 
controller  handle  is  moved  back  to  the  "off"  position,  and 
then  in  a  reverse  direction  over  the  breaking  points,  thus 
applying  the  magnetic  track  brake.  As  soon  as  the  car  is 
brought  to  a  standstill  the  generator  field  rheostat  is  re- 
adjusted to  give  400  volts,  and  it  is  then  in  a  position  for 
re-starting. 

If  it  is  desired  to  operate  the  car  at  half-speed,  the  voltage 
may  be  raised  to  550  volts  by  adjustment  of  the  rheostat 
with  the  controller  handle  at  the  fuU  series  point. 

From  this  it  will  be  seen  that  a  range  of  speed  is  obtain- 
a.ble  by  variation  in  the  voltage  of  the  eenerator  at  two 
points,  viz.,  approxhnately  half  speed  and  at  full  speed. 

These  cars  can  be  put  into  service  at  ten  minutes'  notice, 
and  they  carry  a  supply  of  both  fuel  and  water  for  a  full 
day's  work,  and  they  can  be  driven  from  either  end  with 
eaual  facility. 

The  weight  of  the  car,  in  full  working  order,  is  35  tons. 


The  Report  on  Experiments  with  Rapid  Cutting  Steel  Tools 
has  just  been  issued.  These  experiments  (a  full  abstract  of 
which  was  given  at  the  time  in.  The  Practical  Engineer),  were 
made  at  the  Manchester  Municipal  School  of  Technology  under 
the  auspices  of  a  joint  committee  of  members  of  the  Man- 
chester Association  of  Engineers,  and  of  members  of  the 
School  of  Technology  Sub-committee,  together  with  Dr.  J.  T. 
Nicholson.  This  report  is  in  book  form,  and  copies  can  be 
had  at  2s.  6d.  each  on  application  to  the  secretary,  Mr.  Frank 
Hazelton,  29,  Brown  Street,  Manchester. 
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THE    COOPER-HEWITT   MERCURY  VAPOUR 
LAMP. 

In  our  issue  of  April  1st  we  gave  a  report  of  a  lecture  on 
the  Cooper-Hewitt  mercury  vapour  lamp  by  Professor 
Magnus  Maclean  at  a  meeting  of  the  Institution  of 
Engineers  and  Shipbuilders  in  Scotland.  On  the  12th  inst. 
the  Westinghouse  Company  exhibited  to  the  members  of 
the  Manchester  Section  of  the  Electrical  Engineers  one  of 
these  lamps ;  it  was  put  in  circuit,  giving  those  present  an 
opportunity  of  judging  the  quality  of  the  light.    By  the 


inductances,  charging  the  coil.  On  releasing  the  handle  the 
automatic  switch  opens  the  circuit,  and  the  discharge 
passes  through  the  lamp,  establishing  a  path  for  the 
main  current. 

The  more  coinmon  method  now  employed  is  to  first 
establish  the  circuit  by  means  of  the  mercury  itself.  The 
lamp  is  hung  on  a  pivot,  and  the  operation  consists  in 
first  tipping  the  lamp  so  that  there  is  an  excess  of  mercury 
in  the  normal  upper  electrode,  and  then  allowing  this 
mercury  to  flow  by  gravity  down  the  tube.  This 
momentarily  makes  the  circuit,   and  then  immediately 


Ktq.  1. 


courtesy  of  the  Westinghouse  Company  we  are  now  enabled 
to  give  the  following  particulars  concerning  the  present  type 
of  lamp  and  an  illustration  which  shows  one  of  the  uses 
to  which  it  has  been  put. 

This  lamp  is  distinguished  from  all  other  forms  of 
artificial  light  in  that  it  derives  its  light  from  passage  of 
an  electric  current  through  the  gas  or  vapour  of  mercury, 
instead  of  from  the  incandescence  of  a  solid,  as  with  the 
arc  lamp,  incandescent  lamp,  or  the  oil  lamp. 

The  lamp  is  constmcted  of  a  glass  tube  having  a  metal 
sealing-in  wire  at  each  end.  These  wires  lead  the  cuiTent 
to  the  electrodes,  one  or  both  of  which  are  of  mercur}^ 


-W\A—i 


OUICK-BREAK  SWITCH 
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Fio.  2. 

The  tubes  are  exhausted  to  a  high  degree  of  vacuum  and 
sealed  off,  preventing  any  escape  of  vapovu-  which  fills  the 
tube.    Fig  1  is  a  view  of  the  lamp. 

The  starting  of  the  lamp  was  originally  a  source  of  trouble, 
as  mercury  vapour  has  a  high  initial  resistance  which  must 
first  be  broken  down.  Of  the  several  w^ays  which  have 
been  employed  to  overcome  this  difficulty,  one  consists  in 
impressing  u\xm  the  two  electrodes  a  high  potential  spark, 
obtained  from  the  discharge  of  an  induction  coil  in  series 
with  the  lamp.  These  connections  are  shown  in  fig.  2. 
To  light  the  lamp  the  main  switch  is  closed,  and  then  the 
lever  handle  on  the  quick-break  switch  pressed  down,  thus 
completing  a  circuit  tlirough  the  series  resistances  and 


breaks,  usually  at  the  bottom.  The  lamp  lights  across  the 
break,  and  the  luminous  area  rapidly  extends  along  the 
tube  as  the  mercuiy  falls  away.  We  have  also  heard  that 
a  further  unprovement  in  starting  the  lamp  at  low  potential 
is  effected  by  the  addition  of  red  sulphide  of  mercury  into 
the  interior  of  the  tube  during  the  course  of  construction. 
Lamps  over  4  ft.  in  length  cani  be  lit  in  this  manner.  On 
50  volt,  to  150  volt  circuits  single  lamps  may  be  used,  but 
on  higher  voltages  two  or  more  are  connected  in  seiies. 
With  two  lamps  in  series  they  may  be  moiintetl  in  one 
frame  and  tilted  together.  With  an  apparatus  of  this  kind 
resistance  and  choking  coil  for  steadying  resistance  are 
all   that    is   required.      Wlien    required   to   be  lighted 


Fio.  3. 

independently  eacli  lamp  is  furnished  with  a  resistance 
wliich  is  automatically  cut  out  when  the  lamp  is  started. 
Fig  -3  is  a  diagram  showing  the  method  of  connecting  two 
Cooper-Hewitt  lamps  in  series. 

As  regards  consumption  and  efficiency,  it  is  stated  that 
one  Hewitt  lamp  consuming  amperes  at  110  volts  or 
330  watts  will  give  more  illumination  than  one  6  ampere 
arc  at  660  watts,  or  will  replace  twelve  16  candle  power 
incandescent  lamps,  giving  more  than  three  times  the  light 
for  one-half  the  current. 

The  current  consumption  is  about  -l  watts  per 
spherical  candle  power,  and  may  reach  as  low  as  '3, 
whereas  ordinaiy  incandescent  lamps  are  usually  calculated 
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at  .'Vf)  watts  jior  eaiidlt'.  A  ToO  candle  powci'  Hewitt 
laiiiii  takes  no  more  |niwi  r  tlian  three  32  caudle  )  owei' 
incandescent.  lanijis,  which,  it  will  be  observed,  works  nut 
at  about  one-eighth  the  ]iower.  The  light  is  i)erfectly 
steady,  makes  no  noise,  and  there  is  very  little  heat.  Tlie 
temperature  of  the  glass  is  slightly  higher  than  that  of  an 
incandescent  lamp  bulb,  l)ut  the  radiant  heat  is  imicli  less. 

The  life  of  the  lamji  is  theui'etically  infinite,  and  after 
being  in  use  for  2,000  hours  shows  but  a  slight  decrease  in 
candle  power.  The  average  life,  however,  may  be  con- 
sidered to  be  about  1,600  hours.  The  illustration,  tig.  4, 
gives  a  good  idea  of  its  use  in  a  drawing  office,  and  it  is 
equally  sei'vicealile  for  offices,  stores,  factories,  and  the 
like,  lengthened  trials  having  already  lieen  made  in 
America  foi'  x'wli  ]iur|i:ists. 


Fig.  4. 


The  light  emitted  is  strong  in  active  rays,  and  is, 
consequently,  specially  adapted  for  [ihctographic  uses.  It 
is  also  said  that  tlie  absence  f)f  the  red  rays  makes  it  less 
tiring  to  the  eyes  for  general  jnir])oses.  For  jihotographic 
reproductions  by  photo  engravers  and  lithographers  lam)is 
consuming  8  amperes  will  do'  (juicker  and  more  satisfacl<ii  \ 
work  than  arc  lamps  taking  25  anqieres.  It  is  also  useful 
for  photo  printing,  bromide  enlargement,  etc. 

Althougli  the  colour  of  the  light  in  lacking  red  rays 
does  not  altogether  appeal  fni-  general  illumination,  or 
where  the  matching  of  colours  is  required,  it  is  evident  that 
there  is  a  large  field  of  usefulness  for  the  lamp,  and  we 
anticipate  a  sjieedy  introduction  of  the  lam[). 


The  highly  efficient  results  in  steam  tonsumptim; 
whicli  Messrs.  Reavell  and  Company  Ijimited,  of  Ipswich,  arc 
olilainiuCT  from  the  high-spt-ed  engines,  on  the  "  Scott  "  system, 
which  tliey  coiistrnct,  has  led  them  to  make  a  hirger  size  tlian 
liithcrtii  made  by  them.  Tlie  I])swieh  Corporatinn  Tramway 
Lighting-  Station  is  already  equipped  witli  six  ot  their  engines, 
:uul  ,1  seventh,  of  r,fK)  H.P.  is  in  coarni'  of  construction.  In 
arlililinn,  thpy  have  now  Iji'cn  entrusted  )iy  the  runsulting 
I'u  .;-iin'i.'i  s.  Messrs.  Kennedy  ;ind  Jenkiii.  with  the  uuiuufacture 
of  an  engine  of  HOO  H.P.,  to  be  directly  coupled  to  a  500  K.W. 
generator  by  The  Electrical  Couipanj',  of  Charing  Cress  Eoad. 
Messrs.  Reavell  and  Company  are  constructing  this  new  engine 
on  the  same  general  lines  as  their  smaller  euffiues.  but  the 
surface?  throughout  are  of  very  anqile  proportions,  si  that 
witli  suitably  propo'^tioned  cylinders,  this  new  unit  m;iy  be 
used  for  powers  up  to  1,000  H.P.  The  generating  s-ts  aheady 
at  work  atliiswich,  for  traction  and  lio-hting-,  are  givino-  excellent 
results.  s 


ADVANCES  IN  THE  MANUFACTURE  OF  PRO- 
JECTILE AND  ARMOUR  STEEL. 

(l^  Wednesday,  the  2()th  inst..  a  large  and  influential 
party  in  connection  with  the  Yorkshire  Section  of  the 
Institution  of  Civil  Engineers  were  invited  to  the  works 
of  the  Hadfield  Steel  Foundiy,  Sheffield,  where  they  were 
received  by  Mr.  1\.  A.  Hadfield,  the  chairman,  and  othei' 
directors.  Amongst  those  present  were  Sir  W.  H.  White, 
(ieneral  Wace,  C.B..  and  Colonel  Pease,  members  of  the 
Ordnance  Committee;  Colonel  Hadden,  C.H.,  Director  of 
Artillery;  Admiral  H.  .1.  May.  C.B.  ;  Colonel  Holden. 
superintendeni  at  Woolwich  Arsenal ;  Mr.  H.  T.  de  la  Bere, 
Director  of  Armv  Contracts;  Sir  E.  Carimtt  ;  Sir  (Jeo. 
Bi  'ucc ;  Professors  Uuwin,  Arnold,  Hipjier ;  the  chief 
engineer  of  the  Midland  Hallway  Company  ;  and  a  number 
of  otheis  connected  with  (he  n.-ivy  and  military  services. 

The  party  were  first  shown  some  interesting  examples 
of  the  effectiveness  of  the  mild-steel  "cap."  a  12  in.  shell 
and  a  (i  in.  shot  being  inspected  which  had  gone  through 
a  Tin.  nickel-steel  jilate  and  a  9  in.  steel  plate  respectively 
with  apparently  no  detriment  to  themselves. 

At'  the  luncheon  \\hich  followed  the  president  of  the 
Institution  of  Civil  I'aigineers  paid  a  sjiecial  IriinUe  to 
Mr.  Hadfield,  whose  firm  had  at  enormous  expense  carrieil 
out  so  much  in  rtvsearch  Avork  coimected  with  the  produc- 
tion of  s}iecial  steels. 

(hi  a  furtlicr  ins)icctioii  of  the  foundry  and  machine 
shops,  the  visitors  witnessed  some  trials  at  tin'  jiroof  butts. 
The  success  in  the  manufactiu'e  of  chilled  chromium  steel 
armour  bj-  Krujiji,  ■which  had  supplanted  the  compound 
system  and  Harveyised  ]ila1es,  led  to  the  ]iroduction  of 
projectiles  first  by  Holtzer,  buf  Mr.  Hadfield,  after  much 
icsearch  and  many  trials,  was  not  long  in  introducing  a. 
projeitile  equal  in  all  resjiects  to  the  Holtzer.  The  object 
to  be  attained  was  a  shell  not  only  strong  enough  to 
lienetrate  armour  without  breaking  on  im]iact.  but  to 
contain  an  explosive  charge  sufficient  to  burst  after 
peneti'atiori,  a  ipiality  which  needed  the  condition  that  it 
should  not  be  too  hard. 

Hitherto  one  of  the  defects  of  cast-steel  shells  was  their 
liability  to  self-destruction — that  is,  to  fracture  through 
strains  set  uji  in  cooling — and  this  had  led  experts  to  place 
little  reliance  in  cast  steel ;  but  the  work  of  Hadfields  lias 
altered  all  tlii.s,  and  by  their  special  means  of  ])roduction 
n<it  a  single  case  occurs  of  spontaneous  fracture  from  the 
smallest  up  to  shells  of  l^'.')  in. 

The  further  improvement  in  aruunu'  jilate  due  to  the 
introduction  of  Kriqip  cemented  armour  necessitated  a  new 
jirojectile  which  the  firm  call  the  ''  Heclon  "  shell.  These 
shells  on  tests  have  been  found  to  penetrate  7  in.  of  Kru]ip 
armour  and  still  be  in  a  condition  for  bursting.  The 
following  figmes  will  prove  of  interest,  the  trial  having 
taken  place  in  the  presence  of  Lord  Hoberts  ;  A  12  in.  shell 
weighing  850  lb.  was  successfully  fired  against  a  Krupp  9  in. 
non-cemented  ]ilate  inclined  at  an  angle  of  :50  deg.  The 
velocity  was  1,911  foot-seconds,  with  a  striking  energy  of 
2 1,500"  foot-tons. 

Some  particulars  were  given  of  a  new  armour  steel  pro- 
duced at  Mr.  Hadfield's  foundry  under  the  name  of  "Era"' 
steel.  This  is  sjiecially  adapted  for  flie  protection  of  gun 
mountings,  and  tests  ju'fived  that  a  6  in.  shield  successfully 
resisted  the  shells  from  a  4'7  gun  fired  at  a  velocity  of 
2,100  foot-seconds.  A  (i  in.  common  shell  at  a  velocity  of 
2.0."55  foot^seconds,  with  a  strikuig  energy  of  2,875  foot-tons, 
only  succeeded  in  making  a  dent  ahout  1  in.  deep.  A 
ih'ux.  Kru}!]!  cemented  armour  plate  broke  up  under 
similar  treatment. 

The  efficiency  of  cast  steel  both  for  offensive  and 
defen>-'ive  purjioses  has  thus  been  well  proven,  and  Messrs. 
Hadfields  are  to  be  congratulated  upon  the  lead  they  have 
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taken  in  this  diiectioii,  especially  Mr.  K.  A.  Hadfield,  who 
hiis  spared  no  efforts  in  personally  pioneering  in  the  direi- 
tion  of  research  of  alloys,  which  constitutes  the  whole 
f.-'.sence  nf  the  progress  of  the  hiiii. 


TAPPING  WATER  MAINS  UNDER  PRESSURE. 

Ax  iniprdved  method  has  recently  heeii  hidught  inio 
practice  for  connecting  branch  pipes  to  the  mains  of  a  gas, 
water,  or  other  service  without  the  necessity  of  cutting  oil' 


of  ferrule  and  l>ranch-])ipe  connection  ;  tiie  latter  fits  over 
the  ferrule,  and  is  held  in  place  in  any  desired  direction  by 
tlie  screwed  caj).  It  will  be  noted  that  a  small  screwed 
jilug  is  lilted  in  the  ferrule  to  prevent  the  release  of  pressure 
until  after  the  apparatus  has  been  disconnected  I'l-om  the 
main  and  the  l)ranch  connection  comijletcd.  Tiie  t'en-ulc; 
as  now  used  are  sliglitly  ditt'iieiil  in  design  fi'om  tliat 
(.lescril)ed. 

With  this  apparatus  an  ordinary  labourer  can  drill  and 
tap  a  main  and  insert,  a  ferrule  against  a  head  of  iOUft. 
in  less  than  four  minutes,  but  the  fact  of  econonucally 
making  service   connections   without    the    annoyance  of 


Fio,  1. 


the  supply.  Tlie  following  description  is  that  of  the 
patent  taken  out  by  Mr.  F.  W.  Talbot,  general  manager 
of  the  Frindey  and  Farnboi  "ough  District  Water  Company, 
Hanipshire.  It  is  proposed  to  make  the  machines  in  three 
sizes,  No.  1  to  drill  and  tap  up  to  and  including  1  hi., 
No.  2  up  to  2  in.,  and  No.  :^  up  to  3  in.  In  fig.  1  A 
represents  the  pipe  to  be  drilled  and  tapped,  B  being  the  ! 
saddle  piece  held  to  its  work  by  the  chain  D.  In  the  ' 
saddle  is  fitted  a  cylinder  C,  open  at  both  ends,  there  being 
an  inside  flange  G  at  the  top  end,  against  which  abuts  a 
piston  H  with  cup  leathers  or  packing  1.  Two  spindles 
K  and  L  pass  through  the  piston,  and  have  cup-leather 
packings  as  shown.  On  the  spindle  K  is  a  drill  and  ta)i 
O,  whilst  the  .spindle  L  has  secured  to  it  the  ferrule  P.  Tlie 
yoke  Q  is  supported  from  the  cylinder  ('  by  two  eye  Ijolts, 
a  screw  R  jiassing  through  the  yoke  to  kee}i  the  drill  to 
its  work,  whilst  an  ordinary  ratchet  brace  is  used  to 
perform  the  drilling  and  tapping.      Fig.  2  shows  the  type 


cutting  oif  the  supply  of  water  or  gas  should  alone 
reconnnend  the  tool  to  the  trade. 


TRADE  NOTE. 


We  have  received  from  the  United  States  .Metallic  Packino' 
Company  Limited,  So'.ui  Works,  Bradford,  one  of  their  recently 
issued  liDoklets  containing'  a  copy  of  a  larg'e  ninnl)er  of  letteiv 
received  from  various  clients  throu^'liout  the  eountry,  detailino- 
their  e.\perience  on  tlie  high  qualities  of  tlie  Iinited  State-- 
metallic  packiuo;s.  Eng'ineers  .slioald  carefully  reail  these 
through,  for  tlie  variety  of  typjs  of  engine.s  and  varying-  con- 
ditions under  which  the  packing-  is  used  will  eoavince  one  of 
the  nierit.s  and  great  value  of  this  packing  for  such  puip"ses. 
The  booklet  contains  .?oine  liur.dred?  of  signed  letters  from 
the  leading  steam  users,  and  the  United  S'rate.s  Metallic 
Packiiio-  Compar.y  Ijiniited  will  b,-  pleas-d  to  semi  a  copy  to  any 
applicant. 
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A  FEW  NOTES   ON  THE  STEAM  TURBINE. 


By  the  Hon.  G.  L.  Parsons,  A.M.I.C.E.,  A.M.I.E.E. 
In  the  year  1884  electric  lighting  was  rapidly  coining  to  the 
front,  and  the  demand  arose  for  a  good  fast-running  engine 
which  could  be  coupled  direct  to  a  dynamo  to  take  the  place  of 
the  cumbrous  system  of  rope  or  belt  driving  tlieu  generally 
in  use.  The  steam  turbine,  an  ideal  rotary  engine,  was  one 
solution  of  this  problem.  In  conjunction  with  this  a  new  type 
of  dynamo  had  to  be  designed  which  would  run  at  the  high 
speed  required  by  the  turbine,  for  if  the  speed  of  the  turbine 
was  lowered  too  much,  there  was  loss  of  economy,  the  problem 
being  to  make  the  dynamo  run  fast  enough  for  the  turbine 
and  the  turbine  to  run  slow  enough  for  the  dynamo,  so  that  the 
two  could  be  coupled  direct  without  the  use  of  gearing. 

Preliminary  experiments  were  made  in  1884  with  trial  shafts 
to  ascertain  what  exactly  were  the  conditions  required  for 
steady  running  at  sjjeeds  up  to  40,000  revolutions  per  minute. 
These  shafts  were  1^  in.  in  diameter  and  2  ft.  long,  the  bearings 
being  about  |  in.  in  diameter.  Various  types  of  bearings  were 
tried,  but  for  successful  running  a  small  amount  of  elasticity  or 
give  was  found  necessary,  combined  with  a  certain  frictional 
resistance  to  rapid  transverse  displacement.  The  following 
arrangement  was  finally  adopted.  The  bearing  itself  consisted 
-of  a  plain  gunmetal  bush  with  a  collar  at  one  end  and  a  nut  at 
the  other.  On  this  bush  were  threaded  alternately  a  number 
of  thin  washers  of  difi'eient  sizes.  Half  the  washers  fitted  the 
inside  of  the  bearing  bush,  while  those  of  larger  internal  and 
external  diameter  fitted  the  hole  in  the  bearing  block.  At  the 
end  came  a  wide  washer,  which  fitted  both  the  block  and  the 
bush,  and  formed  a  fulcrum,  on  which  the  bush  rested,  while  a 
spiral  spring  between  the  washers  and  the  end  nut  in  the  bush 
kept  all  the  washers  pressed  tightly  together.  As  it  was 
impossible  to  make  the  rotating  shaft  absolutely  true,  a  slight 
displacement  of  the  bearing  bush  was  caused,  which  was 
resisted  by  the  friction  of  the  washers,  each  sliding  against  its 
neighbours,  but  the  shaft  itself,  being  slightly  elastic,  had  a 
tendency  to  centre  itself  on  the  fulcrum  washer  under  the 
gyrostatic  forces  due  to  the  high  speed,  and  thus  revolved 
steadily  about  its  principal  axis  of  gyration  without  any  vibra- 
tion. This  type  of  bearing  was  used  successfully  for  many 
years,  but  has  now  been  replaced  by  a  simpler  form  which 
answers  the  same  purpose.  This  consists  of  a  gunmetal  bush 
surrounded  by  several  concentric  tubes  fitting  loosely  one 
inside  the  other.  Into  the  interstices  between  the  tubes  the 
oil  enters  in  a  very  thin  film,  which  has  great  viscosity,  and 
hence  produces  considerable  resistance  to  rapid  lateral  displace- 
ment of  the  bearing  bush.  The  oil  film  also  tends  to  centre 
the  shaft,  and  forms  a  cushion  which  efi'ectually  damps  out  all 
vibrations.  This  form  of  bearing  is  very  durable,  and  is  still 
used  for  all  speeds  oyer  2,000  revolutions  per  minute.  For 
slower  speeds,  bearings  lined  with  white  metal  are  more 
suitable. 

In  the  same  year,  1884,  after  these  preliminary  experiments, 
the  first  successful  steam  turbine  (of  about  10  H.P.)  was  con- 
structed, coupled  direct  to  a  type  of  dynamo  specially 
designed  to  run  at  the  high  speed  of  18,000  revolutions  per 
minute.  The  turbine  was  made  double  ended,  the  steam  enter- 
ing at  the  centre  and  jiassing  towards  both  ends  of  the  shaft,  so 
that  all  end  thrust  was  avoided.  On  each  half  of  the  shaft  were 
placed  15  rings  of  blades  or  turbine  wheels  projecting  outwards, 
and  nearly  touching  the  concentric  outer  case,  between  them 
being  corresponding  of  fixed  guide  blades  j^rojecting  from  the 
case  and  nea.rly  touching  the  shaft.  Each  set  of  this  series  of 
rings  was  like  a  parallel-flow  water  turbine,  complete  in  itself, 
with  this  difi'erence,  that  the  steam,  after  doing  its  work  on 
one  set  of  blades,  passed  on  without  losing  its  longitudinal 
velocity  through  the  guide  blades  to  the  next  set  of  moving 
blades  until  it  finally  reached  the  exhaust.  The  faU  in  pressure 
being  quite  gradual  and  the  expansion  being  continuous,  the 
passage  way  in  each  succeeding  row  of  blades  required,  there- 
fore, to  be  increased.  Owing  to  the  comparatively  low  velocity 
of  the  steam,  due  to  its  gradual  expansion,  there  is  no  cutting 
of  the  blades,  the  original  tool  marks  being  perfectly  plain  after 
the  machines  had  been  running  many  years.  This  early  turbine 
was  used  tor  many  years,  and  may  now  be  seen  in  the  South 
Kensington  Museum  close  to  the  famous  old  reciprocating 
engines  constructed  by  James  Watt,  Stephenson,  and  others. 

In  these  turbines  the  speed  was  higher  in  proportion  than 
that  of  more  modern  types.  Tlie  turbine  was  governed  by  a 
lantern  type  of  throttle  valve  worked  by  the  movement  of  a 
leather  diaphragm,  which  the  suction  of  a  fan  on  the  shaft 
tended  to  close  against  a  spring.  The  admission  of  air  to  the 
diaphragm  was  controlled  by  an  electrical  governor.  On  the  top 
of  the  magnet  yoke  there  was  a  small  iron  bar  pivoted  on  a 
vertical  spindle  and  carefully  balanced.  This  was  moved  round 
by  the  alteration  of  the  magnet  yoke  against  a  spiral  spring.  A 
double  finger  or  arm  was  keyed  on  the  same  vertical  spindle; 

"  Piipur  ruid  before  the  Newcastle  section  of  the  Institution  of  Electrical 
engineers  on  March  21st, 


the  end  of  each  finger  was  flat,  and,  when  opposite  to  the  inlet 
of  the  air  pipe,  closed  it.  The  spiral  spring  was  so  adjusted  by 
a  movable  head  that  the  greater  the  voltage,  the  more  was  the 
air  inlet  closed  by  one  of  the  fingers.  When  the  inlet  was  open 
the  air  rushed  along  the  pipe  and  i^artially  neutralised  the 
suction  of  the  fan,  allowed  the  diaphragm  to  extend,  and  thus 
opened  the  throttle  valve.  If  the  dynamo  got  demagnetised 
the  needle  turned  the  other  way,  and  the  safety  finger  closed 
the  air  inlet  and  thus  cut  oft'  steam.  This  type  of  governor  was 
vexy  sensitive,  and  kept  the  voltage  steady  within  1  par  cent. 
The  steam  consumption  of  a  32-kilowatt  jjlant  of  this  type  run- 
ning non-condensing  was  about  48  lb.  per  electrical  horse  power 
hour  with  a  boiler  pressure  of  611b.,  and  about  421b.  per 
electrical  horse  power  hour  with  a  boiler  pressure  of  92  lb. 

In  1889,  owing  to  temporary  loss  of  patents,  the  radial-flow 
type  of  turbine  had  to  be  adopbed.  This  consisted  of  a  series 
of  fixed  annular  discs  with  rings  of  blades,  between  which  another 
series  of  discs  keyed  to  a  shaft  rotated.  The  guide  blades  were 
secured  to  the  faces  of  the  stationary  discs,  and  nearly  touched 
the  rotating  discs,  while  the  moving  blades  nearly  touched  the 
fixed  discs.  The  steam  jiassed  outwards  through  the  successive 
rings  of  blades,  then  inwards  along  the  back  of  the  first  moving 
disc,  and  again  outwards  through  the  next  ring  of  blades  until 
it  finally  reached  the  exhaust.  In  1892  this  type  of  turbine 
was  first  tried  conden,sing  with  a  vacuum  of  27  in.  With 
slightly  sujjerheated  steam  at  a  jjressure  of  1001b.,  the  con- 
sumption at  the  normal  full  load  of  100  kilowatt  was  27  lb.  per 
kilowatt  hour.  About  this  time  many  turbines  of  this  type 
were  installed  in  various  parts  of  England,  including  the 
stations  at  Newcastle,  Scarborough,  and  Cambridge;  none, 
however,  being  larger  than  150  kilowatt.  Some  of  these  can  be 
seen  at  the  Newcastle  and  District  Electric  Lighting  Company's 
works.  One  of  them  can  be  coujjled  either  to  a  single-phase 
alternator  at  1,000  volts  and  80  periods  or  to  a  continuous- 
current  dynamo  at  480  volts,  the  change  from  one  to  the  other 
being  made  in  a  couple  of  hours. 

In  1894,  however,  the  parallel-flow  type  was  again  adopted 
with  considerable  improvements.  The  turbine  was  made  single- 
ended,  with  the  steam  passing  in  one  direction  only,  the  second 
series  of  rings  being  replaced  by  three  rotating  pistons,  or 
duBimies,  by  which  the  end  pressure  of  the  steam  along  the 
shaft  was  balanced.  Each  of  the  pistons  corresponded  in  size 
to  the  part  of  the  turbine  it  balanced,  and  to  which  it  was  con- 
nected by  a  pipe.  Grooves  were  turned  in  thesa  pistons,  between 
which  the  corresponding  fixed  collars  of  the  cylinder  projected, 
and  being  almost  in  contact  reduced  the  leakage  of  steam 
to  less  than  2  per  cent;  the  amount  of  clearance  could  also  be 
regulated  by  the  thrust  bearing  at  the  end  of  the  turbine  shaft. 

Govtrniiuj  vf  Turbines. — The  governor  can  be  either  of  the 
mechanical  type,  which  keeps  the  speed  constant,  or  of  the 
electrical  solenoid  type,  which  maintains  a  constant  pressure  at 
the  terminals  of  the  dynamo  by  raising  the  speed  of  the  turbine 
to  meet  the  fall  in  voltage  due  to  the  increase  of  the  load.  The 
electrical  governor  is  now  seldom  fitted  except  on  the  smaller 
continuous-current  j^lants.  The  action  of  the  governor  is  as 
follows:  Steam  is  admitted  into  the  turbine  in  a  series  of  gusts 
by  a  double-beat  valve,  the  length  of  the  gusts  being  regulated 
by  the  governor  until  at  full  load  they  are  practically  continuous. 
This  double-beat  valve  is  fixed  on  a  spindle  on  the  upper  part 
of  which  is  a  piston  working  in  a  separate  chamber.  Steam  is 
continually  being  admitted  under  the  piston,  which  thus  moves 
upwards  against  a  spring,  and  so  opens  the  double-beat  valve. 
The  exhaust  from  this  piston  is  regulated  by  means  of  a  small 
plunger  valve,  which  is  continually  being  kept  in  motion  by  a 
lever  worked  on  a  cam  driven  ofi'  the  turbine  spindle  by  a  worm 
and  worm-wheel.  In  this  way  the  valve  is  moving  up  and  down 
the  whole  time,  and  so  remains  perfectly  free.  A  separate  set  of 
levers,  worked  by  the  governor  itself,  alter  the  mean  position 
of  the  plunger,  and  so  lengthen  or  shorten  the  gusts  of  steam. 
The  same  worm-wheel  drives  a  small  pump,  by  which  oil  is 
supplied  under  pressure  to  all  the  bearings,  being  then  returned 
to  the  tank  to  be  used  over  and  over  again,  resulting  in  a  great 
saving  in  oil,  as  compared  with  reciprocating  engines.  Inside 
the  cylinder  itself  no  lubrication  is  required,  since  no  parts  are 
touching ;  the  two  end  packing  glands,  being  of  similar  consti-uc- 
tion  to  the  balancing  pistons,  also  run  clear,  hence  no  oil  can  pos- 
sibly find  its  way  into  the  exhaust.  IXirbines  are  running  in 
breweries  and  chemical  works,  where  the  exhaust  is  led  straight 
into  the  vats  or  liquids  which  require  to  be  heated,  and  at 
Heaton  part  of  the  turbine  exhaust  steam  is  specially  condensed 
to  be  used  as  distilled  water  for  delicate  chemical  processes. 
The  cost  of  oil  for  a  large  turbine  works  out  at  about  ■002d.  per 
kilowatt  hour.  Among  the  earlier  machines  of  this  type  were 
the  350-kilowatt  alternators  put  down  at  the  Manchester  Square 
station  of  the  Metropolitan  Electric  Supply  Company,  of 
London,  in  place  of  the  reciprocating  engines,  which  had  been 
causing  immense  aunoyanoe  through  vibration.  These  turbines 
gave  complete  satisfaction,  and  several  of  them  have  since  been 
converted  to  continuous  current.  Since  that  date  th?  size  of 
turbines  has  gradually  increased,  units  of  500  kilowatts  being  put 
down  in  Newcastle,    Scarborough,    Cambridge,   Loudon,  and 
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other  places.  All  these  large  plants  were  single-phase  alter- 
nators, the  voltage  being  from  1,000  to  2,000  and  the  periodicity 
80  to  100  with  revolving  armatures. 

The  next  important  advance  was  made  in  1900,  when  two 
alternators,  each  of  1,250  kilowatts  capacity,  were  constructed 
for  the  city  of  Elberfeld,  in  G-ermany.  The  turbines  had  two 
cylinders  arranged  in  tandem,  and  ran  at  1,500  revolutions  per 
minute.  They  were  coupled  to  four-pole  alternators  with 
revolving  armatures,  giving  single  phase  oun-ent  at  4,000  volts 
and  50  periods.  The  air  pumps  were  driven  off  the  turbine  shaft 
by  worm  and  wormwheel,  the  circulating  pumps  being  separately 
driven.  The  steam  consumption  at  full  load  with  shght  superheat 
was  18  8  lb.  per  kilowatt  hour,  or  11  9  lb.  per  indicated  honse 
power  hour.  The  parallel  running  is  very  good,  the  turbines 
steadying  the  1,000  kilowatts  Sulzer-Brown-Boveri  alternators 
running  at  9.3  revolutions  per  minute.  The  single-cylinder  type 
of  turbine  has  again  been  adopted  for  the  larger  as  well  as  for 
the  smaller  sizes,  being  found  cheaper  as  well  as  more  efficient, 
besides  requiring  a  shorter  engine  room.  Plants  up  to  10,000 
I.H.P.  are  now  being  constructed  with  a  single  cylinder.  As 
a  high  vacuum  is  most  important  for  obtaining  the  best  results 
in  steam  economy,  ample  space  is  allowed  at  the  end  of  the 
turbine  for  the  e.xhaust  steam,  and  the  condenser  is  generally 
placed  in  a  pit  straight  under  the  turbine  so  that  the  drop  in 
vacuum  may  be  as  small  as  possible  between  the  machine  and  the 
condenser,  while  the  length  of  piping  required  is  greatly  reduced. 
The  following  table  shows  the  effect  of  variation  of  vacuum  on 
the  consumption  of  steam  in  the  case  of  a  1,500  kilowatt  set. 
For  smaller  sizes  the  variation  is  not  so  marked. 

Difference  in  steam  consumptiun 
Vacuum  bar  =  30  in.  per  lin.  of  vacuum. 

Inches.  Per  cent. 

29    d 

28    5 

27    4 

26    3i 

24    3" 

22    2i 

16   ^   2 

As  regards  the  cost  of  obtaining  these  high  vacua,  a  little 
investigation  will  show  that  tlie  extra  power  required  to  main- 
tain a  higher  vacuum  in  a  given  condenser  (and  the  cooling 
surface  need  not  be  larger  than  usual)  is  very  small  in  com- 
parison with  the  saving  of  steam  in  the  main  turbine  with  a 
good  vacuum.  A  high  vacuum  is  of  no  advantage  in  the  case  of 
a  reciprocating  engine  for  various  reasons.  The  low-pressure 
cylinder  would  require  to  be  very  large  to  deal  with  the  com- 
paratively enormous  volume  of  steam,  resulting  in  much  greater 
cost,  friction,  and  condensation.  The  exhaust  passages  and 
ports  would  also  present  many  difficulties  and  make  the  whole 
plant  very  bulky  and  clumsy,  and  in  no  way  more  efficient. 
Another  saving  results  from  being  able  to  return  the  condensed 
steam  from  the  turbine  direct  into  the  boiler  without  having  to 
filter  off  any  oil,  as  the  steam  is  perfectly  clean. 

One  of  the  most  interesting  examples  of  what  can  be  done 
with  steam  turbines  is  the  Forth  Banks  station  of  the  Newcastle 
and  District  Electric  Light  Company  Limited.  It  was  first 
started  in  1889,  four  units  of  75  kilowatts  each  being  put  down, 
running  at  4,800  revolutions  per  minute,  giving  single-phase 
current  at  1,000  volts,  80  periods.  These  were  of  the  double- 
ended,  parallel  flow,  and  non-condensing  type.  Part  of  the 
engine  works  of  Messrs.  Hawthorn-Leslie  were  bought  as  a  site. 
The  boilers  were  placed  below  and  more  or  less  above  them  the 
engine  room  of  an  area  of  400  sc^uare  yards.  A  few  years  later 
radial-fiow  units  of  150  kilowatts  were  put  down,  and  a  condenser 
installed  in  a  shaft  that  was  sunk  below  high-water  mark  and 
finally  parallel-flow  units  of  500  kilowatts,  of  which  there  are  now 
three,  the  total  power  being  about  2,200  kilowatts  alternating. 
In  addition,  two  units  of  400  kilowatts,  giving  continuous  cur- 
rent at  480  volts  for  power  and  lighting.  A  total,  therefore,  of 
3,000  kilowatts  was  installed  in  a  very  small  space,  the  o'nly 
disadvantage  of  the  station  being  the  heavy  cost  of  cartino- 
away  the  ashes.  The  demand  for  direct  current  has  increased 
so  fast  that  a  new  station  has  been  built  in  the  close.  Two 
units  of  1,000  kilowatts  each  have  been  started  during  the  last 
tew  months,  and  a  third  of  1,500  kUowatts  has  just  been  ordered. 
Ihe  1,000-kilowatt  turbine  is  designed  to  run  at  1,800  revolutions 
per  minute,  and  is  coupled  to  two  500-kilowatt  continuous- 
current  dynamos  arranged  in  tandem.  The  governor  is  of  the 
electrical  solenoid  type  maintaining  a  constant  voltage  within  2 
per  cent  between  no  load  and  full  load.  The  1,500-kilowatt  set 
Will  have  further  improvements.  Tire  governor  will  be  of  the 
mechanical  type,  keeping  the  speed  constant  within  2  per  cent. 
Ihe  dynamos,  each  of  750  kilowatts,  will  be  of  a  new  design, 
specially  wound  to  give  fixed  commutation  from  no  load  to  50 
per  cent  oi-  even  100  per  cent  overload.  If  found  desirable  at  a 
subsequent  date,  this  set  can  be  over-compounded  for  traction 
purposes. 

Among  other  large  continuous-current  plants  made  recently 
are  two  1,800-kilowatt  tandem  sets  at  480  volts  for  Manchester 


Corporation,  running  at  about  1,000  revolutions  per  minute. 
When  tested  on  site  the  steam  consumption  was  about  19^  lb. 
per  kilowatt  hour  at  full  load  and  23  at  half  load  without  super- 
heat, with  120  lb.  steam  pressure. Three  sets  of  300  kilowatts  each 
have  just  been  completed  for  the  Corporation  of  Derby.  They 
run  at  3,000  revolutions  per  minute,  and  are  intended  to  supply 
current  for  traction  and  lighting.  The  dynamos  arc  specially 
wound  to  give  sparkless  commutation  for  all  changes  of  load 
without  movement  of  the  brushes.  Curves  were  taken  on  a 
horn  tachograph  showing  the  variation  of  speed  when  the  main 
circuit  was  made  and  broken  on  a  load  of  .350  kilowatts.  The 
temjiorary  variation  did  not  exceed  47^  per  cent,  the  per- 
manent 2V  per  cent.  The  dynamo  was  tested  by  throwing  350 
kilowatts  off  and  on  when  running  both  as  a  shunt  machine  and 
as  a  compound,  no  movement  being  found  necessary  for  the 
brushes,  which  were  of  brass  wire.  The  following  table  shows 
the  variation  of  voltage  under  different  conditions:  — 


Compounding  in  use. 


Kilowatts. 
0 

.    336  ... 

Shunt  only   300  ... 

  0  ... 

„    0  ... 

(Constant  excitation)   ...       0  ... 


Voltage.  Speed. 

505    3,075 

,    565    3,000 

.    500    3,000 

.    543    3,075 

.    520    3,000 

.    518    3,000 


Many  large  alternators  have  been  constructed  during  the  last 
few  years,  including  two  of  750  kilowatts  capacity  erected  at 
Bristol  last  autumn.  The  latter  are  of  the  revolving-armature 
type,  running  at  1,860  revolutions  per  minute,  and  have  six 
poles  and  generate  single  phase  current  at  2,000  volts  and  93 
periods.  A  certain  number  of  two-phase  dynamos  have  been 
constructed,  including'  four  of  500  kilowatts  capacity  for  the 
Metropolitan  Electric  Supi>ly  Company,  at  1,000  volts  and  60 
periods,  and  two  of  1,500  kilowatts  capacity  for  the  Corporation 
of  Sheffield  at  2,000  volts  and  50  periods,  all  of  the  revolving- 
armature  type. 

Three-phase  sets  are  more  numerous,  especially  for  voltages 
of  about  6,000.  At  present  plants  varying  in  size  from  750 
kilowatts  to  3,500  kilowatts  are  being  constructed,  the  large 
sets  being  for  the  Carville  station  of  the  Newcastle  Electric 
Supply  Company,  all  of  the  revolving-field  type,  the  number 
of  poles  being  either  two  or  four.  The  stators  are  built  up  in 
a  cast-iron  case  with  ample  provision  for  ventilation  through 
the  core,  the  windings  being  placed  in  tubes  of  tape  and 
pressspahn,  which,  on  the  whole,  are  the  most  satisfactory. 
Each  tube  is  tested  thoroughly  electrically  by  flashing  before 
being  put  into  the  stator,  but  it  should  be  pointed  out  that  an 
excessive  pressure  test,  though  it  may  not  api^ear  to  cause 
damage,  is  really  injurious  just  in  the  same  way  as  a  boiler  is 
permanently  strained  by  being  tested  too  highly.  The  rotors 
have  former-wound  coils  with  plenty  of  insulation  and  special 
supiDorts  to  resist  the  centrifugal  strains  due  to  the  high  speed. 
The  pole  tips  can  be  removed  and  a  damaged  coil  replaced  by 
the  spare  one  in  a  few  hours. 

A  plant  of  1,500  kilowatts  capacity  is  now  being  constructed 
for  the  Ultimo  power  station  of  the  Sydney  tramways,  N.S.W. 
The  periodicity  is  25,  requiring  a  two-pole  rotor  running  at 
1,500  revolutions  per  minute.  For  colliery  work  three-phase 
alternatoi's  with  revolving  armatures  generating  at  a  pressure 
of  440  to  550  volts  are  becoming  very  numerous,  the  largest  of 
this  type  being  a  750-kilowatt  set  for  Ashington  Colliery.  The 
output  of  the  steam  turbine  in  England  has  increased  enor- 
mously during  the  last  two  or  three  years,  and  include  plants  of 
large  size  for  most  of  the  large  towns  and  power  companies. 
On  the  Continent,  Messrs.  Brown-Boveri  have  some  large  plants 
in  hand,  including  three-phase  alternators  of  10,000  H.P.  for 
Messrs.  Krupp's  work  at  Essen  and  five  of  8,0i)0  H.P.  for 
the  Paris  Metropolitan  Railway,  while  in  America  the  turbine 
has  become  very  popular,  and  threatens  to  displace  the  recipro- 
cating engine  in  all  the  larger  schemes. 


Obituary. — We  regret  to  record  the  death  of  Sir  Clement 
Le  Neve  Foster,  for  many  years  one  of  his  Majesty's  ir.spectors 
of  mines.  He  was  the  author  of  many  official  reports  on  mines 
and  quarries,  besides  a  number  of  treatises  on  the  same  subject. 
The  death  is  also  announced  of  Mr.  C.  A.  Wilkinson,  for  33 
years  secretary  of  the  North-Eastern  Railway  Company.  Death 
took  place  at  Scarborough,  on  April  21st. 

On  Friday,  April  22nd,  before  the  Brighton  Engineering 
Society,  Mr.  H.  H.  BroUghton,  vice-president,  in  the  chair, 
Mr.  J.  Ellis  read  a  paper  on  "  the  Water-tube  Boiler."  In  his 
opening  remarks  the  lecturer  touched  briefly  on  the  history 
of  the  subject,  after  which  the  essential  features  of  the  design 
of  water-tube  boilers  were  considered.  Circulation  was  gone  into 
at  some  length,  and  the  lecturer  illustrated  his  remarks  by 
means  of  diagrams  showing  the  apparatus  used  by  Yarrow  and 
others  in  their  researches.  The  better  known  forms  of  boilers 
were  described  at  some  length,  with  the  aid  of  jihotographs, 
scale  drawings,  and  slides.  A  short  discussion  followed  the 
reading  of  the  paper. 
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FOUR-COUPLED  BOGIE  EXPRESS  PASSENGER 
LOCOMOTIVES  FOR  THE  SOMERSET  AND 
DORSET  JOINT  RAILWAY. 

There  has  recontly  been  iulrodiicod  for  tlie  working  of 
ilie  iiiiportaut  express  iiasseu<>'er  f  rathe  of  the  Somerset  and 
Dorset  Joint  Railways  a  number  of  four-wiieeled  coupled 
bogie  locomotives,  which  have  been  erected  at  the  Derby 
Works,  and  an  illustration  of  one  of  which  we  ai'e  enabled, 
by  the  courtesy  of  Mr.  I{.  M.  Deeley,  the  newlj-appointed 
locomotive  sujierinteiident  of  the  Midland  Railway,  to 
reproduce  herewith.  The  engines  have  cylinders  18  in. 
in  diameter,  with  a  stroke  of  26  in.,  whilst  the  booie  and 
coupled  wheels  have  diameters  of  ft.  1  in.  and  (5  ft. 
respectively,  with  a  total  wheel  base  of  l'1  ft.  (U  in.  The 
boiler,  with  a  total  lengtli  of  10  ft.  ")  in.,  and  a  mean  inside 
diameter  of  1ft.  Sin.,  lontains  lTjS  tnbes,  whicli  have  a 


INSTITUTION  OF  ELECTRICAL  ENGINEERS. 

Manc:hestek  Secj'ion. 
{Continued  t'ro7H  page  JjGii.) 

Last  week  we  gave  a  description  of  the  exhibits  of  Messrs. 
Cowan  Ijimited,  Messrs.  W.  T.  (ilover  and  Company  Limited, 
and  Messrs.  Royce  Limited. 

The  British  Westingliousc  Electric  and  Manufacturing- 
Company  Limited  had  a  full-size  model  of  their  magnetic 
track  brake.  By  the  courtesy  of  this  firm  we  are  enabled 
to  present  to  our  readers  a  view  of  this  brake,  fig.  4,  in 
which  the  construction  is  clearl}^  shown.  The  necessity  of 
a  powerful  tramcar  Ijrake  had  been  felt  with  the  introduc- 
tion of  electric  cais,  which  travelled  at  much  higher  speed 
than  horse  cars,  combined  witli  their  increased  size  and 
weight.     It  will  be  observed  that  the  l)rake  pro]jer  com- 
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new  rAS.sEN'fiKR   LOCOMOTIVE   OX  THE  SOMERSET  AND   DORSET  ,}OINT  liAlLWAY. 


heating'  smfacc  of  l,:j02  9  square  feet,  whilst  tlic  firebox 
cc-ntributes  IlT)  square  feet — tlie  total  heating  surface  thus 
being  l,4-27'9  squaie  feet.  The  working  piessurc  is  17.")  11). 
per  square  inch.  The  engine,  in  working  ordei',  weighs 
•46  tons  3  cwt.  3  ^\v.,  whilst,  the  tender — which,  it  will  be 
noted,  is  of  the  Midland  Railway  Company's  standard  pattern, 
and  holds  3.000  gallons  of  water — weighs  35  tons  '2,  cwt.. 
so  that  the  locomotive  in  rtmning  order  has  an  aggregate 
weight  of  SI  tons  .")  cwt  3  qr.,  this  being  the  heaviest  type 
used  on  the  Somei'set  and  Doi'set  Railway. 


A    UNIQUE  CABLEWAY. 

The  Leipsic  firm  of  .\dolf  lUeicht'ii  and  Conqiany  arc  now 
building  on  the  Argentine  side  (if  the  .Vndes  what  will  be  the 
longest  cablewa)'  in  the  world,  and  with  the  highest  engine 
station.  It  will  extend  from  Chilectio  Station  of  tlie 
Argentine  Northern  Railroad,  which  is  3,430  ft.  al)ove  the 
sea  level,  for  a  distance  of  22  miles  to  a  ]ioint  14.!)33ft. 
above  the  sea,  this  being  no  less  than  1, -300  ft.  higher  than 
the  toj)  of  the  celeba-ated  Juugfrau,  in  Switzerland.  The 
I'oute  traversed  is  over  a  series  of  rocks  and  precipices.  In 
certain  ])laces  the' cable  spans  chasms  2,800  ft.  wide,  with  a 
valley  (550  ft.  below  at  its  deepest  point,  whilst  at  other 
locations  iion  towers  130  ft.  high  su])port  it.  All  the 
structui'al  jiai'ts  have  to  i)e  carried  on  mules  to  the  places 
riM|iiiicd.  Already  about  2,200  tons  of  material  have  been 
shipped  from  Antwei'p  for  the  woi'k,  being  ])acked  in  1G,00U 
bales  and  lioxes.  The  total  length  of  the  cable  rope  used 
is  no  less  than  87  miles.  The  line  is  ))eing  built  to  carry 
44  tons  of  ore  per  hour,  a  car  with  a  cariying  capacity  of 
1,1001b.  being  despatched  evci'v  45  seco!ids. 


jirises  (1)  a  double  li'ack  shoe  combined  with  a  powerful 
luagnct  which,  when  eneigised  by  current  jjroduced  by  the 
car  motors  acting  as  generators,  is  attracted  to  and  grips 
the  rail  by  magnetic  force  ;  (2)  brake  shoes  acting  directly 
upon  the  wheels;  and  (3)  a  combination  of  levers  and  rods 
foi'   simultaneously  transmitting  the  downward  pull  and 


A  B 


Fio.  5. 


resultant  drag  into  lateral  pressure  on  the  wheels.  When 
the  brake  is  applied  the  magnets  are  energised,  and  the 
track  shoes  are  strongly  attracted  to  the  rails,  whilst  by 
proper  adjustments  the  side  shoes  engage  the  wheels. 
Furthei',  the  levers  are  so  adjusted  that  a  greater  pressure 
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is  bi-oui;ht  to  hear  uu  the  forward  wheels,  as  it  is  well 
known  that  witli  rapid  retardation  the  forward  wlieels  take 
a  <rreater  iiroiwrtioii  of  the  weig'ht  of  tlie  ear.  An 
advantage  (if  this  system  is  tliat  no  sejiarale  handle  is 
ii  i|uired  for  the  a]i]ilii  ation  or  release  of  the  brake,  as  the 
handle  (if  tlie  main  current  cdnti'oller  serves  the  intrjiose. 


extinguished.  Fig  (j  shows  the  essentnil  featuie  of  the 
reverse-current  circuit  breaker.  A  pair  of  coils  Al  and  lil 
were  connected  respectively  in  parallel  with  the  lamps  A 
and  B,  shown  in  tig.  5.  These  coils  weie  arranged  to 
attract  differentially  the  swinging  iron  arnialm'e  ('.  Lender 
niirnia]  emidit  ions—  that   is,  when  the  u'eiieratdf  in  series 


Fig.  4.— TBE   WKSTrNGHOU.SE   MAGNETIC   TRACK    liRAKE  FOR  TRAMWAYS. 


In  connection  with  this  brake  may  be  mentioned  its  eoni- 
Ihnation  when  desired  with  a,  heater,  the  heat  being  derived 
from  energy  that  would  otherwise  be  wasted. 

The  Cooper-Hewitt  mercury  lamp,  wliieh  was  also 
exhil)ited,  we  describe  on  page  479. 

The  Ivey  Engineering  Company  Limited,  14,  College 
Land,  St.  Mary  Street.  Manchester,  exhilnted  one  of  their 
reverse-current  circuit  breakers,  whicli  was  eomiected  up 
and  shown  in  operation. 

Some  months  ago  Messrs.  (.'owaiv  and  Andrews  deserilied 
before  the  Institution  their  current-direction  indicatoi'. 
The  ditici'iminating  transformer  is  in  this  case  connected 
up,  as  shown  in  tig.  5.  I!ed  and  green  lamps  A  and  B 
are  connected  across  the  terminals  ?f  two  secondary  wind- 
ings. A  primary  winding  C  is  connected  across  the  bus- 
bars as  shown,  the  effect  of  which  is  to  induce  a  magnetic 
tlux  in  the  core  of  the  transformer  in  the  direction  indicated 
l)y  the  thin  arrows.  A  second  primary  winding  D  consists 
of  one  or  two  turns  inserted  in  series  with  the  generator. 
The  effect  of  a  generating  current  in  this  winding  is  to 
induce  a  flux  in  the  direction  shown  by  the  thick  arrows. 
It  will  be  seen  that  the  fluxes  due  to  the  two  primaries 
oppose  each  other  through  the  secondary  connected  to  the 
reci  lamp,  and  assist  each  other  to  light  the  green  lamp. 
Shduld  the  generator  fail,  the  direction  of  the  series  flux 
relatively  to  the  shunt  flux  will  be  reversed,  and  as  .a 
consequence  the   red   lamp   will   be   lit  and    the  green 


with  wliich  this  device  is  connected  is  generating  current-  -- 
etirrent  is  induced  in  the  lamp  and  windings  B  and  Bl, 
and  as  a  conse(pienee  the  armature  is  lield  securely  against 


the 
the 


Fio.  i;. 

sto])  I).  In  the  event  of  the  generator  failing,  and 
series   current    in    conseipience    becoming  reversed. 
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current  will  be  induced  in  the  lamp  and  "winding  A  and  Al, 
and  the  arniatuie  will,  in  consequence,  be  pulled  over  to 
the  contact  E,  through  which  a  local  circuit  is  closed,  and 
the  release  coil  of  the  circuit  br-eaker  is  thus  operated. 
This  instrument,  it  was  pointed  out,  has  the  me-rit  of  not 
being  a  delicate  piece  of  apparatus,  as  the  power  of  the 
relay  was  comparatively  strong. 

A  short  description  was  also  given  of  the  magnetic 
suspension  adopted  in  the  Stanley  electricity  meters  which 
this  firm  have  introduced. 

(To  he  continued.) 


THE    ADAPTABILITY    OF  ELECTRICAL 
DRIVING. 

The  chief  item  wliiob  coutributed  to  the  success  of  electrical 
driving,  in  the  first  instance,  was  not  so  much  the  efficiency  of 
this  method  of  power  distribution  as  its  extreme  flexibility.  It 
was  early  recognised  that  in  works  scattered  over  an  extensive 
area,  such  as  shipbuilding  yards,  ironworks,  collieries,  etc.,  the 
advantage  of  electrical  distribution  over  that  of  any  other  form 
was  very  great,  owing  to  the  ease  and  convenience  with  which, 
the  power  could  be  transmitted. 

It  was  also  found  to  be  very  advantageous  in  the  case  of  an 
over-loaded  engine,  by  relieving  it  of  a  portion  of  its  work,  and 
driving  that  portion  by  electric  motors,  with  power  obtained 
from  a  generator  driven  by  an  engine  more  favourably  margined, 
or  by  current  obtained  from  the  existing  lighting  plant  or 
Local  Supply  Company. 

There  were  also  oases  where,  although  there  was  a  surplus 
engine  jjower,  the  existing  .shafting  was  either  already  over- 
taxed, or  the  extensions  were  located  in  a  portion  of  the  works 
which  would  have  incurred  great  difficulty  and  expense  if  driven 
from  the  existing  source  of  supply,  and  it  was  found  that  great 
economy  and  saving  could  be  effected  by  generating  electricity 
and  driving  these  portions  by  motors. 

Then  there  were  certain  departments  or  machines  which  were 
often  worked  overtime,  necessitating  the  running  of  the  main 
engine  and  shafting  at  a  great  expense.  By  arranging  those 
sections  so  that  they  could  be  electrically  driven,  a  great  saving 
was  effected,  the  power  being  obtained  either  from  a  small 
auxiliary  engine  or  by  one  of  the  aforesaid  methods. 

As  the  adoption  of  overhead  travelling  cranes  became  more 
general,  it  was  necessary  that  a  certain  amount  of  shafting  and 
belting  should  be  dispensed  with,  in  order  to  obtain  a  clear 
trackway  for  the  manipulation  of  the  crane.  To  obtain  this 
result  it  was,  in  many  cases,  imperative  that  the  displaced 
driving  arrangement  should  be  superseded  by  a  direct  drive, 
and  this  the  electric  motor  was  eminently  fitted  to  achieve.  It 
also  became  evident  that  many  advantages  were  obtained  by 
driving  the  crane  electrically,  such  as  compactness  of  design, 
ease  of  control,  increased  working  speeds,  and  facility  for  the 
quick  variation  of  the  speeds. 

In  cases  of  this  description  the  advantages  of  electrical 
driving  were  obvious,  independent  of  the  question  of  economy, 
and  as  the  extreme  elasticity  of  this  method  of  distribution 
asserted  itself,  it  became  imperative  that  the  electrical  engineer 
should  demonstrate  its  efficiency  as  compared  with  the  other 
methods  of  power  distribution.  It  is  my  intention  this  evening 
to  show,  by  means  of  exajnples,  what  efficiencies  can  reasonably 
be  expected,  and  to  compare  the  results  with  actual  tests  of 
mechanical  distribution. 

The  mechanical  forms  of  power  distribution  can  be  split  up 
into  two  sections: — ■ 

1.  Where  a  number  of  small  engines  drive  individual  machines 
<jr  departments  by  means  of  shafting,  gears,  belts,  or  ropes. 

2.  Where  a  single  engine  drives  the  whole  of  the  works  in 
a  similar  manner. 

With  respect  to  the  former  method,  as  far  as  steam  power  is 
concerned,  it  has  now  long  been  recognised  that  the  result  is 
most  unsatisfactoi-y.  In  the  first  place,  the  rate  of  steam  con- 
sumption is  excessive,  and  this  is  further  aggravated  by  having 
to  exhaust  to  atmosphere  (except  in  cases  where  the  exhaust 
steam  is  used  for  manufacturing  purposes),  and  by  the  losses  due 
to  condensation  in  the  long  range  of  steam  pipes,  which  are  a 
necessary  evil  in  this  system  of  distribution.  On  the  other 
hand,  if  gas  engines  are  employed,  a  more  satisfactory  result  is 
obtained,  as  the  above-mentioned  features  are  eliminated,  with 
the  result  that  the  nearest  approach  to  electrical  driving  is 
obtained.  The  gas  engine,  however,  has  yet  to  be  designed 
that  will  lend  itself  as  readily  as  the  electric  motor  to  being 
fixed  in  any  desired  position  with  the  same  economy  of  space 
and  minimum  amount  of  attention. 

*  Paper  read  before  the  Manchester  Association  of  Engineers,  on  March  20th, 
1904,  by  Mr.  B.  Lougbottom. 


The  alternative  method  of  mechanical  distribution — i.e.,  by 
single  engine,  shafting,  and  belting,  is  the  more  usual,  and  the 
one  electrical  driving  has  to  contend  with.  The  following  table 
has  been  compiled  from  tests  I  have  taken  in  various  well- 
known  works.  The  figures  were  arrived  at  by  taking  the 
average  of  a  mimbcr  of  indications  of  the  engine  when  working 
on  load,  and  again  with  the  belts  running  on  the  loose  puUeys. 
The  difference  between  the  two  readings  gives  the  effective 
horse  power  utilised  to  drive  the  machinery.  Owing  to  the 
fact  that  works  have  to  be  arranged  to  suit  the  specific  nature 
of  the  manufactures,  there  is  bound  to  be  a  difference  in  the 
variety  and  number  of  machines,  necessitating  a  difference  in 
the  number  of  shafts,  counter-shafts,  bearings,  etc.,  with  the 
rssult  that  no  two  cases  test  alike. 


TABLE  I. — Tests  (if  Mechanical  Distribution. 
k.— Details  of  Plant. 


6 

Nat're 

of 
work. 

No.  of  machine 
tools. 

Total  length  of  line 
shafts,  in  foet. 

Diameter  of 
line  shafts,  in 
inches. 

Average  R. P.M. 
of  line  shafts. 

No.  of  line  shaft 
bearings. 

No.  of  belts. 

Average  width  of 
belts. 

No.  of  counter 
shafts. 

1 

Gas-engine 

31 

303 

2-0  and  2-75 

19d 

34 

43 

2-75 

19 

maker.s. 

2 

Ditto. 

57 

380 

2  5  and  275 

160 

44 

75 

2-025 

45 

3 

Ditto. 

79 

494 

2-5  and  3. 

150 

48 

114 

2  75 

72 

Textile  mach. 

154 

540 

5  in.  to  2  in.  by 

176 

72 

210 

2-5 

88 

makers. 

steps  of  Jin. 

5 

Ditto. 

312 

1020 

4  in.  to  2  in.  by 

130 

141 

432 

3-97 

275 

steps  of  \  in. 

6 

Ditto. 

910 

2130 

5  in.  to  2  in.  l^y 

120 

280 

1230 

4-94 

489 

ste7)s  of  i  in. 

Cotton  mill. 

50,000  spindles,  tpinning  American  cotton. 

average  counts,  30 

s  twist. 

B.— Details  of  Test. 


Test  No. 

Average  I.H.P. 
on  load. 

Effective  B.H.P. 
delivered  to 
machines. 

H.  P.  absorbed  by 
engine  shafting, 
etc. 

Effective  power 
per  cent. 

Nature  of  load. 

Prime  mover. 

Remarks. 

1 

29-C 

15-1 

14-5 

51 

Steady. 

Gas. 

VVorking  at  J  load. 

2 

18-5 

9-3 

9-2 

50 

Steady. 

Gas. 

Working  at  J  load. 

3 

28-8 

14-3 

14-5 

49-7 

Steady. 

Gas. 

Working  at  i  load. 

4 

104 

54 

50 

52 

Variable. 

Steam. 

Working  at  full  load. 

5 

172 

100 

72 

58 

Variable. 

Steam. 

Working  at  full  load. 

6 

506 

253 

253 

50 

Variable. 

Steam. 

Working  over  full  load. 

7 

900 

630 

220 

7d-5 

Steady. 

Steam. 

Working  about  full  load. 

In  the  above  tests,  it  was  assumed  that  the  frictional  losses 
are  constant  at  all  loads,  and  this  is  near  enough  for  all  prac- 
tical purposes.  In  deciding  as  a  basis  for  comparison  that  an 
average  of  55  per  cent  of  the  indicated  horse  power  is  effectively 
delivered  to  the  machines,  it  will  be  seen  that  I  have  taken  a 
higher  figure  than  the  average  results  of  the  above  tests, 
which,  by  the  way,  are  more  favoxirable  than  many  that  have 
been  cited  in  the  past. 

Now,  turning  to  electrical  distribution,  the  following  table 
gives  the  combined  efficiency  of  a  range  of  direct  coupled  steam 
engines  and  dynamos,  from  which  can  be  obtained  the  efficiency 
of  any  size  of  plant  ranging  from  25  to  1,000  H.P.  This  table 
has  been  compiled,  as  far  as  the  engine  efficiencies  are  con- 
cerned, from  data  supplied  by  one  of  our  leading  high-speed 
engine  builders,  and  is  the  result  of  repeated  tests.  The 
dynamo  efficiencies  are  based  upon  results  that  are  daily 
obtained  in  the  test  rooms  of  our  leading  manufacturers. 

In  our  examples,  we  will  not  take  the  ideal  case  of  the  plant 
working  at  full  load,  as  this  is  rarely  found  in  practice,  but  in 
taking  a  basis  of  f  load  throughout,  it  must  be  admitted  that 
we  are  assuming  a  load  that  can  always  be  obtained  with 
ordinary  care.  We  will  take  as  our  example  a  plant  requiring 
100  I.H.P.  at  I  load,  as  this  will  render  it  easy  to  follow  the 
losses  through  the  different  stages.  This  is  equivalent  to 
133  I.H.P.  at  full  load,  and  from  the  table  we  decide  on  an 
efficiency  of  82  per  cent,  so  we  may  take  it  that  this  is  the 
efficiency  at  the  engine  room  switchboard. 

The  next  step  is  to  determine  what  percentage  of  loss  must 
be  allowed  for  the  distribution  by  cables  to  the  various  motors. 
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and  if  this  is  taken  as  3i  per  cent  at  full  load,  or  2  per  cent 
at  f  load,  as  the  losses  vary  as  the  square  of  the  current,  it  is 

TABLE  II. — Efficiencies  of  Combined  High-speed  Steam  Engines 
AND  Dynamos. 


Size. 

Engine 
efficiency. 

Dynamo 
efficiency. 

Combined 
efficiency. 

Dynamo  output 
in  kilowatts 

I.  HP. 

Engine. 

K.M.P. 

Load. 

Load. 

Load. 

Load. 

25 

C  m- 
pouud. 

500 

full  i  i 
92    90  8fi 

^■uii  3  i 

87    85  80 

Full   1  i 
80    76^  69 

Full     i  J 
15     10-7  6-4 

50 

700 

9,i    91  87 

89    88  84 

83    80  73 

31     22-4  13-6 

100  , 

550 

92i  90i  86 

91    90  87 

84    814  75 

62J    45-5  28 

250 

500 

93    91  87 

93    92  89 

861  S3i  77J 

161    1  7  72 

500 

375 

93    91  87 

94    93  92 

87J  S4J  SO 

326    236  149 

lOUO 
1000 

Triple- 
expan- 
sion. 

250 
300 

92h  90J  86 
91    89  84 

95    94  93 
95    94  93 

88    85  80 
865  83J  78 

655    376  2P8 
645    467  290 

ample 
eificien 

in  a  well-proportioned 
cy  down  to,  say,  80  per 

scheme.    This  brings  the  total 
cent — i.e.,  80  E.H.P. 

TABLE  III. — EFFiciENcits  of  Motors. 

B.H.P. 

Full  load 

1  load. 

i  load. 

1 

2 

76 
80 

75 
79 

71 
76 

3 

82 

81 

77 

5 

S3 

82 

78 

n 

84 

83 

79 

10 

86 

85 

81 

15 

87 

86 

82 

20 

88 

87 

83 

25 

89 

88 

85 

35 

90 

89 

85 

50 

91 

90 

86 

75 

92 

91 

87 

100 

93 

92 

88 

The  above  table  gives  the  efficiency  at  full,  f,  and  ^  load  of  a 
complete  range  of  motors,  and  the  figures  are  such  that  any 


first-class  manufacturer  will  guarantee.  Here  again  all  figures 
are  taken  from  the  middle  column,  assuming'  the  motors  to  be 
working  at  J  load. 

We  can  reasonably  assume  the  motor  units  in  our  example  to 
be  5  and  10  B.H.P.,  and  taking  7^  B.H.P.  as  the  average,  we 
find  this  lias  an  efficiency  of  83  per  cent  at  |  load.  Then,  taking 
83  per  cent  as  being  the  mean  efficiency  of  the  motors,  we  have 
a  total  efficiency  at  the  motor  pulleys  of  83  per  cent  of  80  per 
cent,  equals  66J  per  cent,  or  66^  B.H.P.  We  have  yet  to 
take  into  account  the  loss  entailed  by  gearing  where  individual 
machine  driving  is  employed,  and  by  shafting,  belts,  and 
pulleys  where  group-driving  is  used.  In  the  case  of  the 
individual  machine  when  driven  direct,  it  is  obvious  that  no 
further  loss  takes  place,  but  when  the  machine  is  driven  by 
gearing,  chain,  or  belt  there  is  a  lossi  of  2^  to  5  per  cent, 
and  this  must  be  deducted  from  the  efficiency  at  the  motor 
shaft.  Evidently  then,  where  it  is  possible  to  drive  the  whole 
of  the  machinery  by  the  above-mentioned  methods,  the  balance 
is  distinctly  in  favour  of  electrical  driving. 

As  far  as  engineering  works  are  concerned,  latter-day  practice 
shows  a  decided  tendency  towards  this  method  of  driving,  as  the 
power  required  to  drive  small  machine  tools  has  been  greatly 
increased  by  the  advent  of  high-speed  tool  steels,  and  increased 
cutting  speeds.  However,  in  the  majority  of  electrically-driven 
works,  it  can  reasonably  be  assumed  that  from  one-quarter  to 
one-tkird  of  the  jjower  is  taken  up  by  group-driving.  We  will 
take  the  latter  to  be  the  case,  so  continuing  with  our  example, 
we  have  two-thirds  of  the  available  power — say  two-thirds  of 
66  B.H.P.  (44  B.H.P.)— reduced  a  further  3^  per  cent  {i.e., 
1-55  B.H.P.). 

Table  IV.,  which  has  been  compiled  from  tests  I  have 
had  taken  at  hazard,  shows  that  the  frictional  losses  in 
well  arranged  group-driving  should  vary  from  10  per  cent  to 
25  per  cent. 

For  the  remaining  22  B.H.P.  we  will,  then,  assume  a  liberal 
frictional  loss  of  20  percent,  which  amounts  to  44  B.H.P.  This 
gives  a  total  loss  of,  say,  6  B.H.P.,  which  must  be  further 
deducted  from  the  66  B.H.P.  at  the  motor  shaft,  leaving  us  with 
an  efficiency  of  60  per  cent  for  electrical  distribution,  as 
against  55  per  cent,  which  was  taken  as  the  fair  average  for 
mechanical  distribution. 

Up  to  the  present  we  have  assumed  the  engine  indicating 
f  load,  but  to  render  our  comparison  more  complete,  we  will 
assume  that  the  plant  is  extended  until  the  engine  is  brought 
up  to  full  load.  Then,  taking  the  niechanical  case,  the  losses 
will  increase  in  proportion,  excepting  that,  roughly,  10  per 
cent,  being  the  engine  friction,  remains  constant.  This  means, 
with  near  enough  accuracy,  that  the  efficiency  on  full  load  vrill 
be  about  57  per  cent,  instead  of  55  per  cent.  But  now  we 
shall  have  greater  proportionate  losses  on  the  lower  loads,  due 
to  added  shafting,  etc. 

To  return  to  our  case  of  100  I.H.P.  at  J  load — 

Full.  it  i 

133  100  67  I.H.P. 

The  losses  are  now  43  per 

cent  at  full  load    57    57    57  I.H.P. 


Leaving    76    43    10  E.B.H.P. 


TABLE  IV.— Efficiency  Tests  of  Group  Driving. 


4i 

4i 


7i 

10 

13 


Nature  t'f  work  driven. 


Two  30 in.  liullard  boring  mills,  one  No.  5  Her 
bert  capstan  lathe   


Two  horizontal  boring  machines,  one  radial  drill.. 

Tool  Ilooin — Small  lalhe,  shaping,  slotling,  iiiiliinff 
and  drilling  machines.  Three  tool  grinding 
machines,  metal  saw  and  fan  


Four  fine  wire  drawing  machines,  a  washing  and 
mangling  machine  and  pump  


Wire  netting  weaving  frames . 


Two  large  lathes,  planer,  slotting  machine,  o.nd 
cylinder  boring  machine  


I  Five  wire  ga'ize  weaving  machines  

Lathes,  shaping,  planing,  milling,  and  grinding 
machines  


Ferlical  and  horizontal  milling  machines   

B'^-ring  o.nd  turning  nioxhines,  lathes,  drills,  etc. 


So 


IS 

71 


o  c 
.a'" 


16 

20- 


86 
42 

150 
70 

m 

315 

67S 


Diameter  of 
line  shafts,  in 
inches. 

Average  K.P.M. 
of  line  shafts. 

No.  of  line 
shaft  bearings. 

No.  of  belts. 

Outpntin  B.H.P. 
at  motor  shaft. 

B.H.P.  absorbed 
by  shafting, 
belts,  etc. 

Per  cent  to  drive 
sliafting,  belts, 
etc. 

2 

230 

3 

7 

2  3 

■46 

20 

2 

180 

5 

7 

3-1 

■4 

13 

2  (Two) 

2S0 

7 

15 

3-i 

17 

50 

li  (Two) 

210 

17  (Roller  bearings) 

8 

4-75 

106 

14 

ISO 

7  (Roller  bearings) 

5 

6-3 

■67 

10-5 

i'i  (Two) 

'JO 

15 

11 

s-so 

60 

1» 

360 

12  (Roller  bearings) 

6 

5-16 

i:n 

25 

S\m.  to  (Three) 

106 

65 

2Jin.  &  ijin.  (Sine) 

169 

1,2 

95 

25 -25 

11-35 

U5 

2iin.  &  2iB.  (Ten) 

138 

91 

^ISI 

S8-2 

10-5 

37  2 
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U'c>  now  have  an  effective  power  of  43  J5.II.1'.  at  ;|  load,  as 
agaiust  55  B.H.P.  wheu  the  plaut  was  only  taking  tliree- 
f|uarteis  of  tlie  load  of  th©  engine,  and  it  will  be  seen  that  when 
it  is  ueeessary  to  drive  only  a  small  portion  of  the  works 
retiuiring-  l)nt  a  few  horse  jjower.  the  engine  ninst  be  working 
in  the  neighbourhood  of  \  load,  obviously  with  most  uu- 
( I'onomieal  results. 

Turning  again  to  the  electrical  side,  when  running  the 
mgine  at  full  load,  we  shall  have  a  slightly  higher  efficiency. 
The  combined  effii'iencies  of  the  engine  and  generator,  together 
with  the  cables,  will  ))e :  — 

Full.  J  i 

Engine  generator    85    82    76 

Cables   96^    98    99 


Resulting  in  ....7   82    SO    75 

From  this  we  get  the  electrical  power  available  at  the  motor 
terminals,  namely:  — 

Full.  '  'i 

103    80    5b  K.H.P. 


n  2  a  G  10 


ourpor  B 


AVe  will  now  consider  the  above  curve,  whieh  gives  the  output 
of  a  10  H.P.  motor  (taking  this  as  an  average  motor  unit)  for 
any  given  input.  It  is  necessary  to  have  tliis  input-i  utput  curve, 
as  we  are  working  from  the  generating  end  downwards. 

Tlie  motors  are  assumed  to  be  working  at  -J  load  (it  must  be 
remembered  that  the  engine  is  at  full  load,  because  of  e.xtfiided 
))lant,  and  not  because  the  load  on  the  motors  has  lieen  in- 
creased), or  7A  H.P.,  and  we  find  the  input  to  be  at  this  load 
;)  K.II.l'.,  which,  into  our  available  power  of  109  E.H.P.,  gives 
12  motors,  with  a  total  output  of  90  B.H.P.  We  thus  "get, 
with  3  and  \  load  resjjectively  at  the  engine,  an  in]iut  to  each 
motor  of  6  7  and  4'15  E.II.P.,  and  referring  to  the  curve,  we 
find  a  corresponding  (uitput  of  o'2  and  3  B.H.P.,  giving  a  total 
fur  the  12  motors  of,  say,  62  and  .36  B.H.P.  We  must  now 
deduct  the  friction  on  the  working  side  of  the  motor,  wliich 
will  be  con.stant  at  all  loads.  Taking  this  value  as  liefoie. 
but  this  time  proportionately  to  the  greater  output  at  fnl! 
load,  namely,  90  B.H.P.,  we  get — 

31  jjer  cent  of  60   B.H.P   equals  2  1  B.H.P. 

and  20  per  cent  of  30   B.H.P   equals     6  B.H.P. 


(iiving  a  total  of    81  B.H.P. 

Tabulating  the  results,  vvc  thus  have:  — 


Full. 

.',  load 

Indicated  horse  [lower  of  engine... 

133 

100  .. 

...  67 

Klectrieal  horse  powei'  at  niotoi' 

109 

...    80  ... 

so' 

Brake  hoi'se  jiower  at  motor  shaft. 

90  .. 

...    62  ,. 

...  36 

*Effective  horse  power  applied  to 

82    . . , 

...  54 

28 

As  compared  with  the  result  of 

mechanical  transmission   

7C 

...    43  ... 

...  10 

•  Arrived  at  by  deducting  the  fiictional  Insaes  of  S'l  B.H.P.  from  the  B  H.P.  at 
motor  shaft. 


This  leaves  us  a  margin  in  favour  of  electricity  of  6  H.P 
at  full  load,  11  H.P.  at  3  load,  and  18  H.P.  at  \  load. 

Tlierc  is  yet  another  feature  to  be  considered,  and  that  is— 
whereas  the  frictional  losses  are  usually  constant  in  meclianiea! 
cases  down  to  the  lowest  loads,  through  the  inconvenience  of 
throwing  out  sections  of  shafting,  in  electrical  driving  the  idle 
section  is  at  rest  as  the  motor  is  stopped.  This  lemoves  the 
motor  and  frictional  lo.sses  in  that  section,  but  in  our  example 
we  have  taken  it  as  though  all  the  inotcu's  were  running  ^^\\  the 
lower  loads  at  a  necessary  lower  efficiency. 

For  the  sake  of  following  out  our  argument  by  a  progressive 
method,  we  have  taken  a  certain  indicated  horse  |)ower  at  the 
engine  and  woi'ked  downwards  to  the  net  result  afforded  by 
the  two  systems.  In  comparing  an  actual  case,  however,  our 
fixed  quantity  would  l)e  the  brake  horse  power  required  in  tlie 
works,  and  we  should  work  backwards  from  this  to  the  indicated 
horse  power  or  quantity  of  steam  required  by  the  tw'o  systems, 
which  would  give  the 'relative  co.st  of  generation  for  the  same 
result.  In  order  to  do  this,  we  should  have  to  plot  out  the 
input-output  curves  for  the  combined  plant  and  cables,  as  well 
as  for  the  motors.  This  can  easily  be  done  from  the  tables  of 
efficiencies  given,  but  it  would  unnece-sarily  prolong  the  paper 
to  do  it  here. 

It  is  evident  that  our  example  will  be  improved  if  larger 
plants  are  considered,  and  the  following  example,  which  has 
been  worked  out  by  the  latter  method,  may  be  of  interest 

It  is  assumed  that  from  indications  taken  of  the  existing 
engine,  it  was  found  that  400  effective  brake  liors?  power  wa'p 
required  to  drive  the  machinery.  Then,  taking  the  case  where 
three-quarters  and  one-half  of  the  whole  plant  is  in  op?ration, 
we  get  the  following:  — 


Proportion  of  plaut  working. 
Effective  horse  power  required  Ijy 

machines  

Frictional  losses  between  machines 

and  motor  shaft  

Brake  horse  power  at  motor  shaft  ... 
Electi-ical  input,  as-uming  10  H.l'. 

motors  working  at  J  load  

Eleuti-ical  horse  power  at  generator 

terminals,  including  losses  in  cables 
Indicated  Imise  power  of  engine  

Against — 
By  mechanical  transmission,  assum- 
ing frictional  losses  equal  to  43 
l)er  cent  of  the  indicated  horse 
power  of  the  engine  at  full  load  ... 

Or  a  decrease  in  steam  by  eleijtiieal 
distribut'on  of   


Full. 

i 
4 

i  load. 

400  . 

.  300 

.    200  B. If. P. 

40  . 

40  . 

40  B.H.P. 

440  . 

.    3  JO  . 

.    240  B.H.P. 

518  . 

.    -iOO  . 

.    282  E. H.P. 

537  . 

410  . 

.    285  E  H.  P. 

615  , 

.    485  . 

.    356  I  H.P. 

700  . 

.    600  . 

.    500  I. H.P. 

12',  . 

•    19%  ■ 

■  29% 

It  is  also  worthy  of  notice  that  with  electrical  distribution 
the  size  of  the  prime  mover  is  reduced  from  70i)  to  615  I. H.P. 
if  the  plant  is  working  at  full  load,  and  from  600  to  485  I. H.P. 
if  the  plant  is  working  at  J  load,  so  it  is  apparent  that  in 
electrical  driving  a  smaller  prime  mover  can  be  employed, 
lesulting  in  a  saving  that  will  go  towards  defraying  the  cost 
of  the  electrical  plant. 

In  my  opinion  the  foregoing  tables  will  afford  a  ready  means 
of  <'onij)arison  if  a  change  is  contemplated  from  mechanical  to 
electrical  distrihntion,  as  it  will  only  be  necessary  to  comjnle 
a  proposed  electrical  jjlant  on  similar  lines  to  the  examples  sub- 
mitted, and  compare  the  efficiency  with  the  result  of  the 
indications  of  tlie  existing  engine. 

(To  he  rontinuiifl .) 


Motor  Generatoks  for  Johannesburg. — Messrs.  Mather 
and  Piatt  Limited,  of  Salford  Iron  Works,  Manchester,  have 
just  received  the  order  for  two  exactly  similar  sets  of  motor 
generators,  and  for  a  third  pair  of  dynamos,  all  being  for  use 
in  <'onnection  witli  the  Johannesburg  Electricity  Works.  Each 
motor  generator  set  consists  of  a  250  K.W.  two-phase  alternator 
for  a  current  at  3,300  volts  and  a  frequency  of  50  cycles  coupled 
to  a  pair  of  continuous  current  dynamos,  each  of  150  K.W. 
capacity  at  pressures  varying  from  230  to  275  volts.  In  the 
first  instance  it  is  intended  to  drive  each  set  direct  fron; 
an  Allen  steam  engine,  provision  being  made  for  disconnecting 
the  continuous  current  dynamos  from  the  alternator  if  desired. 
At  a  later  period  the  engine  will  be  removed  alfjgther,  and 
then  current  from  the  tramway  or  lig-liting  mains  being  supplied 
to  the  continuous  current  dynamos  in  series,  these  will  act  as 
motors,  and  drive  the  alternator  attached  to  them  ;  or  two-phas? 
current  being  supplied  to  the  alternator,  the  pair  of  continuous 
current  dynamos  driven  by  it  will  be  used,  either  in  series  for 
supplying  current  to  the  tramways,  or  as  balancers  on  the 
three  wire  lighting  system.  The  extra  )>air  of  continuous 
current  dynamos  will  be  precisely  similar  to' those  above  des- 
cribed;   and  used  as  balancers  on  the  three  wire  sy.|jteni. 
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DYNAMO   AND    MOTOR  TESTING.* 

{Continued  from  page  44-'>') 

Mrthnr/s  (if  Ahsorhing  Power. — In  the  case  of  small  dyuainos 
the  output  is  absorbed  in  resistances,  wliieli  usually  take  the 
form  of  frames  of  iron  wire  eoils.  Light  wooden  frames  witli 
ordinary  galvanised  wire  netting  streti'hcd  upon  them  make  a 
very  inexpensive  but  rathei-  bulky  form  of  rcsistanee.  A  water 
tank  filled  with  a  solution  of  eomnion  salt  id'  sodium  liydrate 
may  be  used  as  a  load  resistance. 

In  test  houses  specially  equipped  lor  the  frequent  testing  of 
large  generators,  arrangements  are  always  made  for  usefxilly 
employing  the  current  generated  whenever  possible.  Mention 
will  be  made  of  the  methods  of  testing  in  whicli  a  jjair  of 
machines  are  coupled  and  tested  together.  A  similar  arrange- 
ment may  be  made  so  that  the  power  generated  by  a  dynauio 
under  test  is  supplied  to  the  motor  which  drives  the  dvi;,;mo. 
Ill  order  that  this  may  be  directly  possible,  the  motor  ninst  l;e 
wound  for  approximately  the  same  voltage  as  the  dyiamo  uuder 
test,  and  the  extra  power  is  supplied  from  an  additional  macliine. 

Suppose  that  a  machine  which,  has  its  field  windings  excited 
ill  a  definite  direction  has  its  armature  connected  to  a  source 
of  electrical  power.    If  lelt  free  to  rotate,   the  armature  will 


Fi<!.  G. 

revolve,  taking  current  from  the  mains,  and  the  machine  will 
ojjerate  as  a  motor,  at  a  definite  speed  depending  on  the  voltagi; 
of  tlie  line  and  the  strength  of  its  field.  If  now  the  armature 
be  driven  at  a  slightly  higher  speed  by  external  means,  sufficient 
voltage  will  be  generated  in  the  armature  to  diminish  the  current 
taken  from  the  supply.  The  machine  is  said  to  run  at  the 
critical  speed  when  the  voltage  generated  in  the  armature 
exactly  equals  the  applied  voltage  of  the  mains.  \Vheii  the 
rate  of  rotation  is  made  to  exceed  the  critical  speed,  the  machine 
becomes  a  generator  and  supplies  current  to  the  line.  Thus  w 
sliimt  or  separately  excited  machine  running  at  le.ss  than  it:-; 
critical  speed  operates  as  a  motor ;  when  its  speed  is  higher 
than  the  critical  value  it  operates  as  a  generator.  Since  the 
critical  speed  is  proportional  to  the  Hue  voltage,  divided  by  the 
sh-engtli  of  the  field,  it  is  possible  for  two  similar  machines 
running  at  the  same  speed  to  act  as  motor  and  generator 
respectively  if  the  field  of  one  is  made  to  be  weaker  than  the 
other.  Under  these  conditions,  the  current  of  the  generator 
may  be  employed  in  driving  the  motor,  and  the  motor  may 
consequeutly  derive  most  of  the  power  il  requires  from  the 
generator  which  it  drives.  By  increasing  the  dift'ereuce  in 
excitation  of  the  two  machines  the  difference  of  their 
critical  speeds  is  also  increased,  and  the  power  developed 
in  tlie  armatures  of  both  machines  becomes  greater.  In  this 
way  large  machines  when  tested  in  couples  only  require  the 
supply  of  the  small  amount  of  power  necessary  to  make  up  the 
losses  occurring  in  them  even  when  tested  upon  full  load.  This 
method  of  ))r<iceduie  forms  a  foundation  of  many  of  the  methods 
of  testing  employed.  Only  a  few  typical  arrangements  can 
be  enumerated. 

In  cases  where  dynamos  have  to  be  tested  for  very  large 
outputs  it  becomes  important  to  make  tise  of  the  power 
generated  when  such  machines  are  undergoing  their  trial  run. 
In  such  cases  the  arrangements  to  be  adopted  are  necessarily 
largely  governed  by  the  special  equipment  of  the  test  house  and 
the  machines  available. 

If  the  machine  is  to  be  tested  uuder  load  while  driven  by 
its  own  engine,  the  usual  plan  is  to  absorb  the  |jower  gencratet! 
in  resistances,  since  electrical  power  is  not  taken  from  the  mains, 
and  it  is  consequently  not  of  the  same  importance  to  supply 
power  to  them  as  it  is  when  the  use  of  the  current  is  to  be 
made  good. 

If  the  generator  voltage  haiipens  to  be  that  of  the  mains,  tlic 
current  may  be  supplied  to  the  circuit  in  order  to  relieve  the 
station  generators.    In  this  case  considerable  caution  must  be 


*-Abatract  of  apaper  read  before  the  Civil  and  Mechanical  Engineei  fe'  Society,  c  ii 
3id  March,  1904,  by  Professor  C.  F.  Smith,  WIlSc,  A.M.I.E.E. 


used  to  avoid  disturbing  the  line  voltage,  and  the  machine  under 
test  should  be  protected  by  a  reverse  current  automatii;  cut-out. 

1)1  other  cases  it  may  sometimes  be  worth  while  to  drive  a 
motor  generator  Ijy  means  of  the  current  generated.  The  motor 
is  then  driven  by  the  current  generated  duiing  the  test,  and 
being  coupled  to  a  generator  whose  v(dtage  is  that  of  the  line, 
the  power  generated  may  be  supjilied  to  the  installation  as 
before.  If  tlie  dynamo'  is  to  be  motor-driven  during  the  test, 
if  is  often  possible  to  adopt  a  similar  method  to  that  eiiqiloyed 
in  the  Hopkinson  method  of  te>sting  dynamos. 

The  illustrations  show  two  methods  in  which  this  may  be 
done.  In  the  first,  fig.  6,  a  sujjply  of  equal  voltage  to  that  of 
the  test  machine  is  available.  Ihe  motor  is  then  directly  con- 
nected to  the  terminals  of  tlic  machine  which  it  drives.  The 
additional  power  required  to  supply  the  losses  otx'urring  in 
the  two  machines  is  derived  as  shown  from  the  test  house  mains. 

This  is  the  method  most  frequently  used  when  several 
machines  of  Ihe  same  type  are  being  turned  out,  and  on  account  of 
its  simplicity  is  adopted  in  the  case  <if  machines  down  tn  (juite 
small  sizes.  In  fig.  7  is  shown  the  case  of  two  macliines  of 
equal  voltage  being  electrically  and  mechanically  coupled  and 
driven  by  an  auxiliary  motor  taking  power  from  the  mains. 
The  two  machines  may  be  either,  both  nuuhiiics  to  be  tested, 
or  one  (jf  them  may  be  only  introduced  in  order  to  economise 
power  by  assisting  to  drive  the  test  machine  by  means  of  the 
power  generated  by  it. 

The  machines  usually  available  in  the  test  house  cover  a 
considerable  range  of  voltages,  since  the  voltage  of  a  machine 
may  be  made  to  vary  i  cmsideralily  for  sucli  purjxises  by  choosiui;- 
a  suitable  diameter  of  pulley.  The  voltage  then  varies  directly 
as  the  speed  of  the  motor,  and  the  excitation  may  also  be  varied 
over  a  wide  range  for  temporary  work  of  this  nature.  Fig.  8 
shows  three  machines  which  are  all  mechanically  driven  by 
each  other  through  belt  gearing'. 

'J'he  two  machines  G  and  M  are  generator  under  test  and  a 
motor  driven  direct  from  the  power  mains  respectively.  The 
third  machine  is  a  booster  inserted  in  the  circuit  between  tlie 
generator  and  motor  in  order  to  adjust  the  generator  voltage 
to  the  value  re((uired  Ijy  the  motor. 

The  amount  Ijy  which  the  booster  alters  the  generator  voltage 
is  adjusted  by  a  rheostat  in  the  booster  field,  and  the  sense  in 
which  the  voltage  is  altered  is  determined  by  the  direction  of 
the  exciting  current.  If  the  generator  gives  a  voltage  lower 
than  that  of  the  motor  and  supply  mains,  the  booster  is  driven 
by  the  motor  and  adds  its  voltage  to  that  of  the  generator,  s(! 
that  the  current  generated  becomes  eft'ecti\e  in  driving  tlie 
motor.  If,  on  the  other  hand,  the  generator  volts  are  higher 
tlian  those  of  the  supply,  the  booster  is  made  to  act  negatively, 
and  to  oppose  the  E.M.F.  of  the  generator,  so  that  again  the 
current  supplied  to  the  motor  isi  at  the  correct  voltage.  In 
this  case  the  boosicr  acts  as  a  motor  and  will  assist  mechanically 
in  driving  the  motor  M. 

liidiicrt  Mi'tliods  iif  Mi'dsiiri inj  /'J/fiiiiiii-i/. — Since  the  power 
supjjlied  to  a  dynamo  is  the  sum  of  its  useful  <iutput  and  the 
power  lost  in  the  dynaino,  it  is  sufficient,  in  order  to  determine 
the  efficiency,  to  make  nieasurements  of  the  output  and  of  the 
lost  power. 


I) 


Fi(i. 


Efficiency  per  cent 


power  given  out 
power  given  out  +  power  lost 


X  100. 


I'JtHi  h  iiei/  Tc.<l  of  Tiro  ( 'i.ii  jili  il  I ) i/iKi iiio.<. — For  this  method 
of  testing  two  similar  inachiiies  arc  necessary.  At  a  manu- 
facturer's works  this  is  usually  no  serious  disadvantage,  since 
it  is  usual  to  build  more  than  one  machine  at  once  of  a  given 
type  and  size,  or  a  machine  of  approximately  the  same  size  as 
the  one  to  be  tested  can  usually  be  employed  temporarily. 

The  shafts  of  the  two  machines  are  coupled  together.  This  is 
usually  done  by  standing  the  machines  in  line  with  one  another 
and  joining  the  shafts  liy  a  flanged  coupling,  or  ))referably  by 
a  flexible  coupling.  Sometimes  the  machines  are  placed  at  sonii' 
distance  apart,  and  one  drives  the  other  by  a  belt  passing  over 
equal  sized  pulleys  on  the  shafts  of  the  two  machines.    In  this 
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raso  an  additional  loss  of  power  is  introduced  in  the  friction 
due  to  the  belt,  also  the  speed  of  the  driving'  machine  will  be 
slightly  higher  than  that  of  the  driven  one,  owing  to  the  slip 
of  the  belt.  The  terminals  of  one  machine  are  connected  to 
those  of  the  other. 

One  machine  is  then  supplied  with  current,  and  made  to 
act  as  a  motor  and  drive  the  other.  The  current  generated  by 
the  second  machine  is  supplied  to  the  first.  In  this  way  one 
machine  is  made  to  act  as  a  generator  and  produce  most  of  the 
current  required  for  driving  the  other,  which  acts  as  a  motor. 
The  motor  in  turn  supplies  most  of  the  power  necessary  to 
drive  the  generator. 

Since  there  will  be  losses  in  both  machines,  a  small  amount 
of  power  from  an  external  source  must  be  supplied  to  keep  the 
machines  running.  This  power  will  only  be  the  amount  required 
to  make  up  for  the  losses  occurring  in  the  two  machines.  Tlie 
machines  can  in  this  way  be  made  to  work  at  full  load,  while 
only  requiring  a  relatively  small  supply  of  power  from  an 
external  source  to  enable  the  test  to  be  carried  out. 

Large  machines  can  in  this  way  be  tested  at  all  loads  without 
taking  lieavy  currents  from  the  supply  mains.  This  is  often 
a  matter  of  great  importance.  The  losses  occurring  in  the  two 
machines  at  any  load  are  equal  to  the  power  supplied  to  tliem 
in  order  to  keep  them  ninning  at  this  load. 


Fio.  s. 

?V'o  Coupled  Mnc/iiiicf  Connerfecl  in  Parallel. — Various 
methods  of  supplying  the  additional  power  have  been  suggested ; 
the  following  method  of  connection  to  an  external  source  of 
current  will  in  general  be  found  the  most  convenient.  It  is 
practically  the  method  proposed  by  Kapp.  The  machines  are 
connected  in  parallel  with  each  other  tn  power  mains  giving 
voltage  equal  to  that  of  the  dynamos  running  at  normal  speed. 
(Fig.°6.) 

The  output  of  the  dynamo  is  measured  by  an  ammeter  and 
voltmeter,  and  is  supplied  direct  to  the  motor.  The  power 
supplied  from  the  mains  is  similarly  measured.  The  power 
given  to  the  motor  is  thus  the  sum  of  the  dynamo  output  and 
the  power  supplied  from  the  mains.  The  combined  efficiency 
of  the  two  machines  is — 

output  of  dynamo 
input  to  motor 

The  joint  efficiency  of  the  two  machines  is  the  product  of 
the  efficiency  of  each  machine.  Since  the  jnachines  are_  of  the 
same  type  and  size,  their  efficiencies  should  be  approximately 
equal.*  Accordingly,  it  may  be  assumed  that  the  efficiency  of 
either  is  the  square  root  of  the  combined  efficiency  determined 
by  the  experiment. 

Thus,  efficiency  of  each  machine  =  J  output  ot  dynamo. 


input  to  motor 


It  should  be  noted  in  connection  with  this  method  of  testing 
that  the  loss  of  power  is  measured  directly,  and  is  a  quantity 
of  .small  dimensions  compared  with  the  output  of  the  machines 
under  test.  Consequently,  an  error  of  small  percentage  made  in 
tliis  measurement  will  be  exceedingly  small  compared  with  the 
output  of  the  machines,  and  will  only  affect  the  value  of  the 
total  efficiency  to  a  correspondingly  small  extent.  In  carrying 
out  the  test,  the  machines  are  connected  to  mains  giving 
approximately  the  normal  voltage  of  the  machines,  and  the 
power  representing  the  lo.sses  is  obtained  by  measuring  the 
current  taken  from  the  mains. 

(Tn  Jic  roll /ill  II eel.) 


It  is  stated  that  the  Suez  Canal  Company  have  placed  an 
order  for  a  pontoon  dock  having  a  lifting  capacity  of  3,000 
tons  with  Messrs.  Swan,  Hunter,  and  Wigham  Richardson, 
of  Wallsend. 

*  This  will  not  be  exactly  tnie  even  in  the  case  of  two  machines  which  are 
absolutely  identical,  since  the  efficiency  of  a  machine  when  operating  as  a  motor 
will  be  less  than  when  working  as  a  generator  ;  also  the  excitation  of  one  of  the 
machines  is  below  the  normal.  The  error  introduced  by  this  fact  would  make 
the  efficiency  of  the  machines  appear  slightly  lower  than  its  true  value  when 
working  as  dynamos  ;  in  most  cases  this  error  woultl  be  negligible. 


AERIAL   SUSPENSION  CABLEWAYS. 


At  a  meeting  of  the  Institution  of  Civil  Engiucer,s  on  the 
19th  April,  1901,  a  paper  on  "  Aerial  Suspension  Cableways " 
was  read  by  J.  M.  Henderson,  Assoc. M. Inst. C.E.  The  following 
is  an  abstract  of  the  paper:  — 

A  cableway  is  defined  as  a  device  by  which  a  suspended  cable 
acts  as  a  rail,  on  which  travels  a  carriage  provided  with  means 
of  hoisting  and  lowering,  so  that  a  load  may  be  conveyed  to  or 
removed  from  any  point  between  the  supports  of  the  cable. 

The  history  of  the  cableway  is  traced  generally,  from  the 
early  machine  used  in  the  slate  quarries  of  Wales,  having 
chains  for  standing  and  running  cables,  and  a  stop  fixed  on 
the  main  cable  to  bring  the  carriage  to  rest  at  the  desired 
position,  to  the  long-span,  flexible,  and-  high-speed  cableway 
extensively  used  at  the  present  day.  Touching  on  the  develop- 
ment of  this  apparatus,  mention  is  made  of  the  first  "  horizontal  " 
cableway  used  in  the  Kemnay  granite  quarry,  and  of  the 
difficulties  met  with  and  surmounted  before  satisfactory  results 
were  obtained  with  that  machine.  The  association  of  engineers 
and  others  in  America  witli  some  of  the  improvements  in 
cableway  design  is  referred  to.  Various  devices  for  supporting 
the  hoisting  rope  between  load  carriage  and  cable  supports 
are  mentioned,  and  are  illustrated  by  diagrams.  The  type  of 
engine  and  winding  gear  usually  provided  for  operating  a 
cableway  is  described,  as  are  also  the  method  of  leading  the 
ropes,  the  means  by  which  a  load  is  hoisted  and  lowered  at  any 
point,  and  the  way  in  which  horizontal  motion  is  given  to  it 
at  any  height. 

Inclined,  fixed,  horizontal,  travelling,  and  radial  cableways 
are  treated  generally,  and  examples  are  given  of  the  application 
of  the  various  types  to  the  construction  of  bridges,  viaducts, 
waterworks,  canal,  and  dock  works.  For  the  last  mentioned 
purpose  cableways  used  on  the  naval  works  at  Gibraltar  and 
on  other  dockyard  extensions  now  in  progress  for  H.M.  Govern- 
ment and  others  are  cited  as  examples.  The  application  of  cable- 
ways  to  quarrying,  excavating,  and  conveying  materials  from 
one  point  to  another,  and  to  ^  the  transfer  of  coal  and  other 
materials  between  floating  vessels — for  instance,  from  a  trans- 
port or  collier  to  a  battleship  in  the  open  sea^ — is  then  dealt 
with.  Reference  is  also  made  to  the  advantages  of  the  cable- 
way,  as  compared  with  other  means  of  handling  materials,  in 
respect  of  speed  of  working,  efficiency,  convenience,  etc. 
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"  Ornamental  Turning."  A  work  of  practical  instruction 
in  the  above  art.  Vol.  I.  By  J.  H.  Evans.  London  : 
Cruilbert  Pitman,  Cecil  Court,  St.  Martin's  Lane,  W.C. 
A  PRACTICAL  work  by  one  who  has  evidently  spent  much 
time  with  the  many  devices,  varieties  of  tools,  etc.,  for 
ornamental  turning  is  veiy  welcome.  The  author  has  set 
about  his  task  in  a  thorough  manner,  and  has  that  happy 
knack  of  being  able  to  iniparti  his  knowledge  to  his  readers 
in  a  clear  and  comprehensive  style.  Nothing  of  importance 
has  been  omitted,  and  tlie  splendid  example  of  specimen 
work,  illustrated  from  photographs  of  actual  work,  should 
be  aJi  incentive  to  workers  in  this  direction.  We  congratu- 
late both  author  and  publi.sher  on  this  addition  to  our 
literature  on  oniamental  turning. 


"  Electric  Traction."    A  practical  handbook  on  the  applica- 
tion of  electricity  as  a  locomotive  power.    By  J.  H. 
Rider,   Chief  Electrical  Engineer,    London  County 
Council  Tramways.      London  :  Wliittaker  and  Com- 
pany, 2,  White  Hart  Street,  Pateniioster  Square,  E.C. 
By  the  electrical  engineer  connected  with  tramway  work 
thi.s  book  will  be  read   with   much   interest  and  profit. 
The  author  lias  consistently  kept  to  the  subject  as  it  now 
presents  itself,  and  we  found  it  a  gTeat  relief  to  be  free 
from  the  necessity  of  wading  through  liistorical  facts  and 
perusing  descriptions  of  apparatus  and  inachineiy  which 
have  long  been  consigned  to  the  scrap  heap.    The  subject 
is  dealt  with  as  it  appears  at  the  present  day,  and  we  can 
truthfully  say  that  there  is  not  a  page  which  one  could 
turn  to  and  say  that  the  information  given  was  out  of 
date  or  superfluous.    There  appears  to  run  through  the 
work  the  idea  of  presenting  only  such  particulars  as  have 
been  tried  and  found  "good,"  and  thus  lea-ding  to  con- 
clusions calculated  to  arrive  at  the  goal  of  financial  success. 
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The  book  is  a  valuable  contribution  to  the  literature  of 
electric  ti-amway  work,  and  the  extensive  experience  of 
the  author  enables  the  reader  to  feel  that  beyond  the 
mere  accumulation  of  fact-s  there  is  a  guiding  spirit  pre- 
vailing from  beginning  to  end.  It  is  evident,  from  the 
style,  that  the  author  has  kept  in  view  the  education  of 
non-technical  councillors  and  tramway  committeemen,  who 
find  themselves  involved  in  a  subject  in  which  their  know- 
ledge is,  to  say  the  least,  only  superficial. 

The  reader  isi  not  mystified  with  any  abstruse  mathe- 
matics, this  iiaving  been  pai-ticularly  avoided,  although  there 
will  be  found  sufficient  data  and  tables  as  will  enable  him 
to  work  out  with  considerably  accurate  practical  results 
data  as  regards  power  required  at  various  speeds  of  cars, 
sizes  of  cables,  and  so  forth. 

The  introduction  plunges  at  once  into  the  power  of 
motors,  tractive  resistance,  and  the  effect  of  grades.  In 
the  following  chapter  the  generating  plant  is  dealt  with, 
the  merits  of  the  class  of  machine  to  be  employed,  tlie 
types  of  engines,  and  arrangements  of  piping,  etc.  Then 
follow  switch  gear,  loss  of  power  through  fall  of  pressure, 
the  chief  features  in  distribution  by  direct  current,  and 
through  sub-stations  on  the  multiphase  systems.  One  of 
the  most  important  conditions  for  the  satisfactoiy  working 
of  a  tramway  system  is  a  careful  study  of  the  motor,  and 
the  varied  and  rough  treatment  it  is  liable  to  when  on  the 
road,  points  which  should  be  thoroughly  mastered,  as  its 
life  entirely  depends  upon  the  solidity  of  build  and  after 
treatments.  Being  out  of  sight,  it  naturally  does  not  get 
that  thought  and  attention  as  does  machinery  in,  a.  power 
house.  This  the  author  has  brought  well  home.  Over- 
head and  conduit  systems  are  clearly  expounded  with  a 
view  to  commercial  efficiency,  and  this  applies  to  the 
chapter  on  accunmlators. 

The  author  airs  his  opinions  on  combined  stations  and 
their  benefits,  and  concludes  with  a  chapter  on  electric 
railways,  with  an  appendix  giving  the  Board  of  Trade 
regulations. 

Besides  giving  us  the  benefit,  of  his  vast  experience,  the 
author  ha,s  succeeded  in  avoiding  too  pronouncedly  descrip- 
tions of  any  particular  make  of  plant. 

Altogether,  the  treatise  is  an  excellent  up-to-date 
authority  on  the  electric  propulsion  of  tramways,  and  no 
engineer  engaged  in  this  class  of  work  can  afford  to  be 
without  a  copy. 

"  Acetylene  Gas  :  How  to  Make  and  Use  It."  By  Cyril  N. 
Turner.  "Model  Engineer"  Series,  No.  16.  London  : 
Percival  Marsliall  and  Company,  26-29  Poppin's  Court, 
Fleet  Street,  E.C. 
Mr.  Turner  has  brought  liefore  us  a  practical  handbook 
on  the  uses  of  acetylene  gas.  We  are  specially  interested 
in  the  examples  given  to  enable  thei  amateur  to  construct 
small  generating  sets  for  himself  of  the  principal  systems. 
Full  dimensions,  details,  and  a  number  of  illustrations 
which  will  give  great  assistance  in  the  work,  are  given. 
Burners,  fittings,  and  purifiers  are  dealt  with,  and  a  final 
chapter  on  the  method  of  working  a  gasi  engine  with 
acetylene  is  given.  The  author  wisely  includes  particulars 
of  the  official  regulations  for  the-  storage  of  carbide  of 
calcium. 


Books  Received. 
"Gold  Assaying."      A  practical  handbook.      By  H.  J. 

Phillips,  F.I.C.,   F.C.S.    London:    Crosby  Lockwood 

and  Son,  7,  Stationers'  Hall  Court,  Ludgate  Hill.  E.C. 
"  Official  Gazette  of  the  United  States  Patent  Office."  Vol. 

CIX.,  No.   7.    Published  by  authority  of  Congress, 

Washing-ton. 

"  Dynamo,  Motor,  and  Switchboard  Circuits  for  Electrical 
Engineers."  By  W.  R.  Bowker,  C.E.  London : 
Crosby  Lockwood  and  Son,  7,  Stationers'  Hall  Court, 
E.C. 


INVENTIONS  OF  THE  WEEK. 

By  Marks  and  Clerk,  Tht  I'ractical  MiKjiiwvr  Patent  Agency, 
18,  Southampton  Euildiugs,  Chancery  Lane,  London,  W.C.; 
30,  Crof5s  Street,  Manchester;  and  13,  Temple  Street, 
Birmingham. 

The  first  date  given  after  the  number  of  each  specification  ts  the  date 
of  application.  The  second  date  is  that  of  the  advertisement  of 
acceptance  of  the  complete  specifications. 

The  following  accepted  specifications  were  advertised  on  the  date 
mentioned,  and  within  two  months  of  such  date  any  person  properly 
interested  can  oppose  the  sealing  and  grant  of  the  patent  by  giving 
formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  specification  herein  referred  to,  or  of  any  other  published 
patent  specification,  will  be  forwarded  post  free  for  one  shilling  upon 
application  being  sent  to  Messrs.  Marks  and  Clerk  at  either  of  the 
above  addresses. 

Rail  Joints  for  Railways  and  Tramways.  Hadkield 
AND  Jack  No.  9421,  of  25th  April,  1903.  Ad.  of  ac,  March 
30th,  1904. — This  invention  relates  to  a  rail  joint  for  railways 
or  tramways,  wherein  there  are  used  in  conjunction  with  the 
rail  ends  at  the  joint,  separate  holding  or  clamping  devices  that 
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are  adapted  to  fit  tightly  over  and  under  the  lower  flanged 
portions  or  feet  of  the  rails,  and  are  capable  of  being  so  moved 
laterally  towards  each  other,  as  by  wedge  action,  and  fixed  so 
as  to  rigidly  secure  the  rail  ends  together  in  such  a  way  as  to 
prevent  either  of  them  from  moving  vertically  relatively  to  the 
(ither. 

Steam  Generators.  Scott.  No.  10008,  of  2nd  May,  1903. 
Ad.  of  ac.,  March  30th,  1904. — This  invention  relates  to  a  steam, 
gpufrator  comprising  two  independent  steam  generating  elf-ments, 


Specification  No.  10008,  of  1903, 

one  of  which  comprises  a  shell  having  one  or  more  furnace 
tubes  extending  therethrough,  and  means  for  burning  fuel 
therein,  and  the  other  of  wlidch  comprises  a  shell  having  flue 
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tubes  extfucliuo;  tht'iet linuigh ,  and  a  coiiilnistioii  i'liaiii))i'r  ol' 
refractory  material  that  is  also  a  liad  (■(iiidiu-tor  of  lieat  arranged 
adja<'ent  to  but  outside  of  the  adjaeeiit  ends  of  tlie  two  elements, 
but  so  as  to  eoiniect  the  furnace  tube  or  tubes  of  the  one  to 
the  flue  tubes  of  the  other,  the  arrangement  being  sneh  that 
the  combustion  chamber  will  serve  the  threefold  purpose  of  a 
mixing,  regenerating,  and  temperature  equalining  device. 
Modifications  are  shown  of  various  t.ypes  of  the  two  elements. 

Spanners.  .\NUEiisoN.  No.  lU'ti,  of  -iOih  May,  liiOJ.  Ad.  of 
ac,  .March  3()th,  1904. — This  invention  relates  to  a  spanner 
comprising  a  head  pivoted  to  the  handle,  and  liavinn'  on  the 
handle  side  of  the  ])ivot  a  rack,  and  a  movable  |)a\vl  or  iiolding 


Fjii.  2. 
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(lc\  icc  iiiMiiiilcd  ill  111-  ou  1  he  haiulli',  a iid  adapted  to  move  therein 
or  thci'ciiii,  and  cnijag-c  with  and  discngaire  i'rom  the  lack. 
Fig.  1  is  a  side  view  oi'  a  spanner  ol  tlic  kind  adapted  to 
operate  in  botli  directions,  and  tig.  2  is  a  side  clc\atinn  of 
a   simple  spanner. 

Fixing  Valve  Seats.   Cihsi.ami.    Nu.  ilTlii,      -iiiud  May, 

]>)(«.  Ad.  of  ac.,  :Wth  March,  1901. — This  inveiitioH  lias 
reference  to  a  device  for  making  a  tight  joint  l)etween  a  valve 
seat  and  a  valve  casing,  wliich  iiolds  it  by  providing  a  jointing 
ring  of  copper  or  (jflier  suitable  material  between  a  cylindrical 
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surface  on  flic  valve  seat  and  a  cylindiical  surface  ou  the 
casing,  the  axis  of  the  two  smiaces  Ijcins^  cnineident  and 
parallel  to  the  direction  of  motion  which  has  to  be  given  to 
the  valve  seat,  to  fix  it  in  place  or  to  withdraw  it.  The  jointing 
ring  may  be  dovetailed  into  the  scat.  Modifications  are 
sliowu  and  dc-cribed. 

Speed-chang'ine  Mechanism-  Ci.Avinx  and  SHuiTLKwoinH 
Limited  and  Fletcher.  No.  12426,  of  :?Otli  May,  1903.  Ad. 
of  ae.,  30th  March,  1904. — This  invention  relates  to  a  speed 
changing  mechanism,  wherein  a  lever  of  the  hi  si  order  having 
a  fixed  fulcrum  has  one  end  cimnected  to  a  change  wheel  or 
|)air  of  change  wheels,  a  second  lever  is  pivoted  in  the  other 
end  of  the  first  mentioned  lever  and  connected  at  one  end  to  the 
other  change  wheel  and  provided  at  the  other  end  with  a 
liandle,  ami  means  are  provided  for  locking  the  levers  in 
such  a  manner  that,  as  desired,  cither  the  first  mentioned 
lever  can  be  fixed  with  its  change  wheel  or  wheels  out  of  gear 
so  that  the  pivot  connecting  the  two   levers  will  serve  as  a 


fixed  lulcrum,  abunl  whicii  tile  second  mentioned  lever  can  lie 
turned  so  as  to  put  its  change  wheel  into  or  out  of  gear,  or 
the  second  mentioned  lever  can  be  fixed  with  its  change  wheel 
out  of  gear,  and  its  pin  for  connection  therewith  coaxial  with, 
the  fixed  fulcrum  of  the  first  mentioned  lever,  so  that  the 
two  levers  can  be  turned  as  a  single  lever  about  the  axis  of  the 


Specification  No.  12426,  of  1903. 

fixed  luicniin  of  the  first  mentioned  lever  so  us  to  put  the 
change  wheel  or  wlieels  of  the  first  mentioned  lever  into  or  out 
of  gear.  Stops  may  be  arranged  so  that  when  any  change 
wheel  is  locked  in  gear  the  hand  lever  will  be  prevented  from 
putting  another  change  wlieel  into  gear. 

Pistons  for  Lubricators.  liKuuv  a\d  Wai.thew.  No.  iim7, 

of  23rd  May,  1903.  Ad.  of  ae.,  March  30lli,  1904,— This  invention 
relates  to,  in   luhrieafi'rs   in    which  a    pistnii    works  inside  a 
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cylinder,  the  combination  with  tlie  pistcjii  of  a  cup  leather, 
aud  of  one  or  more  spring  rings  arranged  inside  the  cu)' 
leather,  aud  adapted  to  press  the  cup  leather  outwards  against 
the  sides  of  the  cylinder. 

Fluid  Pressure  Brakes  for  Railway  Vehicles  and 
the  like.  Ci.nuu  No.  12262.  of  2'.ith  May,  1903.  Ad.  of  ao. 
March  30tli,  1904. — This  invention  relates  to,  for  use  with 
fluid  prcs.s-nrc  b-'akes,  a  train  ))ipe  valve  adapted  to  he  opened 
Ijy  a  device  not  connected  witli  the  train  or  car  to  apply  the 
brakes.  One  portion  of  the  valve  is  mad?  substantially  similar 
to  a  Westiiighouse  hose  coupling,  the  aperture  therein  leading 
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to  the  train  pijje  being  controlled  by  a  co-acting  member 
which,  is  capable  of  being  locked  and  nnlocked  by  rotary  move- 


Specification  No.  12262,  of  1903, 


11] cut,  and  of  opening  the  aperture  by  movement  in  an  axial 
direction,  due  to  the  fluid  pressure  in  the  train  pipe. 

Automatic  Pressure-reducing  Valves,  for  Eailway 
and  like  Vehicle  Brakes.  Clark.  No.  90l,  of  I3th  J 
1904.  (Date  claimed  under  Patent  Act,  1901,  being  the  date  of 
first  foreign  ajjplication  in  United  States,  15th  January,  1903.) 
Ad.  of  ac,  March  30tb,  1904.— This  invention  relates  to  fluid 
pressure  brakes  and  more  particularly  to  what  is  known  as  the 
■'  high-speed  brake,"  which  is  now  employed  upon  trains  adapted 
to  run  at  high  sjjeeds,  and  in  which  the  normal  pressure  carried 
in  the  brake  system  ii  much  greater  than  in  ordinary  train 
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service.  In  the  lugh-speed  brake  equipment  as  heretofore  used, 
a  jn'essiue  reducing  valve  or  "  blow-down "  valve  has  been 
applied  to  the  brake  cylinder  for  the  purpose  of  limiting  the 
accumulation  of  a  pressure  therein  to  a  certain  amount  in 
service  applications  of  the  brakes,  and  for  gradua.lly  reducing 
the  jnessure  obtained  in  an  emergency  application  to  a  pre- 
determined point.  The  principal  object  of  the  present  invention 
is  to  provide  a  valve  of  this  type  which  will  open  and  close  at 
substantially  the  same  pressure. 

Explosion  Engines  for  Automobiles.  Zuhoheu.  No. 
2890,  of  5th  February,  1904.  Ad.  of  ac,  March  30th,  1904.— 
This  invention  relates  to  a  two-cylinder  horizontal  explosion 
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engine  for  automobiles,  in  which  both  cylinders  are  arranged 
on  the  same  axis;  both  exhaust  valves  are  actuated  from  a 
single  wheel  mounted  on  the  main  shaft,  and  a  valve  common 
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to  both  cylinders  and  actuated  by  means  of  levers  from  the 
speed  regulator  of  the  engine,  the  valve  serving  to  regulate 
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Specification  No.  'JSao,  of  1003. 

the  passiige  of  the  charge  from  the  carburettor  to  the  cylinders. 
Fig.  1  is  a  plan  of  such  an  engine,  and  figs.  2  and  3  are  sections 
showing  the  governing  device  employed. 

Carburettors  for  Internal  Combustion  Engines. 

LoNGUEMARE.  No.  2840,  of  4th  February,  1904.  (Date  claimed 
under  International  Convention,  31st  August,  1903.)  Ad.  of 
ac,  March  30th,  1904. — This  invention  relates  to  an  apparatus 
for  the  automatic  regulation  of  the  total  admission  of  air  to 
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a  carburettor,  characterised  by  the  air  inlet  opening  of  the 
carburettor  being  jjrovided  with  a  vertically  hanging  weighted 
flap  valve,  having  the  tendency  to  close  entirely  the  inlet 
opening  for  air,  but  antomatically  and  progressively  opening 
to  admit  air  into  the  carburettor  in  accordance  with  the 
suction  of  the  engine. 


The  Wireless  Tblegbapht  Experiments  in  Paris. — The 
"  Petit  Parisien"  states  that  the  experiments  in  wireless 
telegraphy  which  have  been  conducted  from  the  Eiffel  Tower 
have  been  attended  with  encouraging  results.  Communications 
were  exchanged  with  a  point  quite  close  to  the  Channel,  and 
it  is  hoped  that  it  will  be  possible  in  a  short  time  to  com- 
municate with  the  coast  or  with  a  squadron  manoeuvring  at 
sea. 
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LAUNCHES  AND  TRIAL  TRIPS. 


Ecclesia. — The  steamer  Kcclesia  has  been  siioecs.^f  iilly 
launehcd  by  Messrs.  .I(is,'])li  1>.  Tlioiiipscm  and  Sons  Limited, 
of  tlie  North  Sands  Shiphnildiug' Yard,  Sunderland,  and  has  been 
specially  constructed  to  the  order  of  Messrs.  Sivewright,  Baeon, 
and  Company,  of  Manchester.  The  principal  dimei'sious  are; 
lA'nsjth  over  all,  Ft.  ;  breadtli  extreme,  51ft.;  and  depth 
moulded,  27ft.  Gin.  The  engines  and  boilers  are  being  con- 
structed by  Messrs.  John  Dickinson  and  Sons  Limited,  Sunder- 
land, the  size  of  the  cylinders  being  21^  in.,  1-0  in.,  67  in.,  by  , 
4.5  in.  stroke,  supplied  with  steam  by  three  large  boilers  working  | 
at    180  11).  pressure. 

Leopoldville. — On  14th  April,  the  handsome  mail  and  pas-  i 
senger  twin  screw  steam  Leopoldville,  built  to  the  order  of 
Messrs.  Elder  Dempster  and  Company,  of  Liverpool,  and  in- 
tended to  run  lietween  this  country  and  the  West  Coast  of  Africa, 
proceeded  to  sea  for  her  official  trials  under  the  command  of 
Captain  Sparrow.  She  is  built  to  Lloyd's  highest  class  three 
deck  rule,  her  principal  dimensions  being  390  by  47  by  26  ft. 
moiilded.  Accommodation  is  provided  in  the  lor.g  full  poop 
in  most  spacious  and  handsomely  fitted  cabins  for  90  first  class 
and  50  second  class  passengers,  second  class  saloon,  etc.  The 
vessel  has  an  extensive  installation  of  electric  light,  electric 
bells,  steam  heating,  and  other  modern  inventimis  for  the  com- 
fort of  the  passengers.  A  powerful  refrigerating  machine  with, 
large  conling  clianibers  i&  also  supplied  for  the  conveyance  of 
fresh  meat,  provisions,  etc.  All  the  decks  are  of  steel  and 
sheathed  witli  teak.  Twin  screw  triple-expansion  engines  arc 
htted  )iy  the  Wallsend  Slipway  and  Engineering  Company 
Limited,  Newcastle-on-Tyne,  having  cylinders  21J,  .36,  59,  by 
42  in.  stroke,  supplied  with  steam  by  four  large  single-ended 
boil  rs  working  at  1801b.  pressure  and  fitted  with  Howden's 
system  of  forced  draiight. 

Simone. — On  April  14th  there  was  successfully  launched 
from  the  shipbuilding  yard  of  Messrs.  Wood,  Skinner,  and 
Company  Limited,  of  Bill  Quay,  a  steel  screw  steamer  which 
has  been  built  by  them  to  the  order  of  Mr.  Martin  Carl,  of 
Copenhagen.  The  vessel  will  carry  about  1,900  tons  dead  weight 
on  a  liglit  draught  of  water.  The  propelling  machinery  consists 
of  a  set  of  triple-expansion  engines  of  improved  design,  snpplded 
with  steam  by  a  large  steel  multitubular  boiler  working  at 
a  pressure  of  1801b.  per  square  inch,  which  have  been  constructed 
and  will  be  fitted  by  the  North-Eastern.  Marine  Engineering 
Company  Limited,  at  the  Northumberland  Engine  Works, 
Wallsend.    The  vessel  was  named  Simone. 

Manistee. — The  steamship  Manistee,  which  has  been  built 
for  the  Elders  and  Fyffes  (Shipping)  Limited,  by  Messrs.  Swan, 
Hunter,  and  Wigliam  Richardson  Limited,  Wallsend-on-Tyne, 
was  taken  out  to  sea  on  April  15th  for  her  trial  trip.  The 
vessel  is  of  the  following  leading  dimensions:  Length  over  all, 
361ft.;  beam  extreme,  46  ft.;  and  depth  moulded,  32  ft.  The 
vessel  has  been  designed  and  built  for  the  owner's  special  trade 
between  Port  Limon  (Costa  Rica)  and  Manchester,  and  all  the 
holds  are  insulated  for  the  carriage  of  bananas.  Owing  to  the 
length  of  the  voyage  it  is  necessary  to  keep  the  holds  cool  by 
artificial  means,  and  a  special  oool  air  system  has  been  fitted 
by  Messrs.  J.  and  E.  Hall  Limited,  of  Dartford,  who  have 
supplied  one  of  their  CO^  machines,  together  with  large  fans 
by  which  the  air  is  sucked  from  the  holds  and  passed  over  cold 
pipes  back  into  the  holds  again  at  a  low  temperature.  By  this 
means  the  bananas  will  be  kept  at  an  even  low  temperature  on 
the  voyage,  and  will  be  delivered  in  Manchester  in  good  condition. 
The  machinery  has  been  constructed  by  the  Wallsend  Slipway 
and  Engineering  Company  Limited,  and  consists  of  a  set  of  triple- 
expansion  engines  with  cylinders  27,  46,  and  75  in.,  by  a  48  in. 
stroke,  steam  being  supplied  by  four  large  single-ended  boilers, 
working  at  a  pressure  of  180  lb.  per  square  inch.  Tiie  vessel 
was  run  at  full  speed  for  a  trial  extending  over  eight  hours,  the 
whole  of  the  machinery  and  auxiliary  machinery  being  run  at 
the  same  time,  when  a  speed  of  about  13^  knots  was  attained,  the 
vessel  being  loaded  to  the  trim  in  which  she  will  be  when  carry- 
ing fruit. 

Majestic — On  April  8th  the  new  steel  screw  steamer 
Majestic,  recently  launched  by  Irvines  Shipbuilding  and  Dry 
Docks  Company  Limited,  West  Hartlepool,  and  built  to  the 
order  of  Messrs.  W.  H.  Cockerline  and  Company,  Hull,  pro- 
ceeded to  sea  for  her  trial  trip.  She  is  of  the  following-  dimen- 
sions: Length,  336  ft.  by  47  ft.  by  24  ft.  lOin.,  and  of  a  large 
measurement  cargo  capacity,  and  is  built  to  Lloyd's  highest  class 
under  special  survey,  and  on  the  single  deck  principle,  having 
poop,  bridge,  and  top-gallant  forecastle.  Engines  of  the  triple- 
expansion  type  have  been  supplied  and  fitted  by  Messrs. 
Richardson,  Westgarth,  and  Company  Limited,  Hartlepool, 
having  cylinders  24  in.,  38  in.,  and  64  in.,  by  42  in.  stroke,  two 
large  single-ended  boilers  working  at  a  pressure  of  160  lb.  The 
vessel  has  been  supervised  during  construction  on  behalf  of 
the  owners  by  Mr.  Geo.  H.  Strong,  M.I.N. A.,  and  who  repre- 


sented them  at  the  trial,  the  shipbuilders  being  represented  by 
Mr.  A.  S.  Purdon  and  the  engineers  by  Mr.  tlrquhart.  After 
the  compasses  had  been  adjusted  the  vessel  proceeded  to  the 
measured  mile  off  Whitley,  and  after  a  series  of  runs  a  mean 
speed  of  lOJ  knots  was  obtained. 

Admiral  Brresen. — On  16th  April,  Sir  Raylton  Dixon 
and  Company  Limited  launched  from  their  Cleveland  Dock- 
yards, Middlesbrough,  a  fine  steel  screw  cargo  steamer  built 
to  the  order  of  Vilhelm  Torkildscn,  Esq.,  of  Bergen,  Norway. 
She  is  built  to  Lloyd's  and  Norwegian  Veritas  highest  class, 
to  spar  deck  rule,  her  principal  dimeusiions  being  372  ft.  by 
50  ft.  by  28  ft.  3  in.  moulded,  and  has  a  dead  weight  carrying 
ca|):iiity  of  about  7,000  tons  on  a  light  draught  of  water.  Her 
principal  decks  are  of  steel  and  iron  sheathed  with  wood  in  way 
of  cabins.  Water  ballast  is  carried  in  the  cellular  double  bottom 
full  length  of  ship,  with  a  deep  tank  amidships,  the  fore  and  aft 
piaks  being  also  arranged  for  water  ballast.  In  order  to  with- 
stand the  heavy  pressure  of  ice  her  bow  has  been  considerably 
stiffened  and  strengthened.  Tlie  vessel  is  also  fitted  with  seven 
water-tight  bulkheads,  five  large  hatchways,  etc.  A  complete 
system  of  loading  and  discharging  gear  will  be  fitted,  including 
nine  powerful  st«am  winches,  ten  cargo  derricks,  etc.  Triple- 
expansion  engines  will  be  fitted  by  the  North-Eastern  Marine 
Engineering  Company  Limited,  WaJlsend-on-Tyne,  having 
cylinders,  25,  41,  67,  by  45  in.  stroke,  supplied  with  steam  by 
three  large  single-ended  boilers  working  at  1801b.  pressure. 
On  leaving  the  ways  she  was  gracefully  named  Admiral  Brresen. 

Kurt. — Messrs.  A\'illiam  Hamilton  and  Company,  Port 
Glasgow,  launched  on  April  18th  a  handsomely  modelled  four- 
masted  sailing  barque  of  about  3,200  tons  gross,  the  second  of 
the  two  sister  vessels  built  for  Messrs.  G.  J.  H.  Siemens  and 
Company,  Hamburg,  for  their  nitrate  trade.  The  vessel,  which 
lias  a  length  of  300  ft.  between  perpendiculars,  a  beam  of  47  ft., 
and  a  depth  of  28  ft.  to  main  deck,  has  a  short  poop,  a  bridge 
house  amidships,  and  a  top-gallant  forecastle,  and  is  classed 
at  the  Gcrmanischer  Lloyd's  under  special  survey.  Special 
attention  has  been  paid  in  the  design  to  the  minimising  of 
labour,  and,  with  this  end  in  view,  the  vessel  is  fitted  with 
halyard  wiirches,  brace  winches,  sheet  winches,  and  capstans 
for  working  of  sails,  and  is  further  supplied  with  one  6  H.P. 
and  one  10  H.P.  petrol  winch.  As  she  left  the  ways  she  was 
named   the  Kurt. 

Maimaxa- — ilie  Grangemouth  and  Greenock  Dockyard  Com- 
pany, (Jrangemouth.  launched  on  April  18th  a  steel  screw 
steamer  to  carry  about  2,300  tons  dead  weiglit,  built  to  the  order 
of  Mr.  .lolni  P.  Bruce,  of  Dundee,  on  behalf  of  foreign  clients. 
She  is  liuilt  of  the  well-deck  type,  specially  equipped  for  Baltic 
trade,  and  is  to  higiiest  class  of  Lloyd's,  on  the  strong  frame 
system,  with  ample  water  ballast.  She  has  raised  quarter 
deck,  bridge,  and  to|)-gallant  forecastle.  The  accommodation 
on  the  top  of  the  Inidge  deck  is  of  the  mo.st  modern  type,  and 
leaves  the  bridge  space  clear  for  cargo  or  bunkers.  Machinery 
of  large  power  will  be  supplied  by  Messrs.  Cooper  and  Greig, 
of  Dundee.  As  the  vessel  left  the  ways  she  was  named 
Maimaxa. 

Centaur. — On  A[>ril  18tli  there  was  launched  from  the 
shipbuilding  yard  of  Messrs.  Smith'.s  Dock  Company  Limited, 
a  steel  steam  trawler  which  has  been  built  to  the  order  of  Mr. 
D.  Pettit,  of  Milford  Haven.  The  dimensions  of  the  vessel 
are  ;  115  ft.  by  21  ft.  6  in.  by  12  ft.  1  in.,  and  she  will  be  fitted 
with  engines  supplied  by  Mr.  W.  Y.  V.  Lidgerwood,  of  Coat- 
bridge, with  cylinders  12,  20,  and  32  by  23  in.  stroke.  The 
vessel   was  named  Centaur. 

Pandion. — A  coasting  steamer  which  has  been  ljuilt  by 
Messrs.  Swan,  Hunter,  and  Wigham  Richardson  Limited,  for 
the  Cork  Steamship  (Company,  Cork,  was  launched  on  April  18th. 
She  is  255  ft.  in  length,  by  33^  ft.  beam,  and  has  been  designed 
for  the  carg'o  and  passenger  service  between  Liverpool  and 
Dutch  and  Belgian  ports.  The  engines  and  boilers  are  also 
being  constructed  by  Messrs.  Swan,  Hunter,  and  Wigham 
Richardson  Limited.    The  vessel  was  named  Pandion. 

Harald. — On  April  20th  Messrs.  Craig,  Taylor,  and  Company 
launched  from  their  Thornaby  Shipbuilding  Yard,  Thornaby,  a 
single  deck  screw  steamer  of  the  following  dimensions  :  291  ft.  by 
38  ft.  by  20  ft.  7^  in.  Her  engines  have  been  constructed  by 
the  North-Easteru  Marine  Engineering  Company  Limited, 
Sunderland,  the  cylinders  being  19,  31,  £1  by  33  in.,  with  two 
large  steel  boilers  working  at  1801b.  pressure.  She  has  been 
built  to  the  order  of  the  Maatscliappy  Stoomschip  Harald 
(Messrs.  Van  Y^sselsteyn  and  Company,  Autwerj),  managers). 
The  vessel  was  christened  Harald. 

"White  Sea. — The  steel  screw  steamer  White  Sea,  built  by 
Messrs.  Craig,  Taylor,  and  Company,  Stockton,  to  the  order 
of  Messrs.  Sanders,  Wake,  and  Company,  London,  has  been  taken 
to  sea  for  her  trial  trip.  The  trial  proved  highly  satisfactory. 
The  vessel  is  of  the  following  dimensions  :  291  ft.  by  42  ft.  by 
20  ft.  7  in.    depth    moulded.    The   engines,    which  have  been 
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constructed  by  the  North-Eastern  Marine  Engineering  Com- 
pany Limited,  Sunderland,  have  cylinders  21,  35,  57,  by  39  in., 
with  two  large  steel  boilers  working  at  1601b.  pressure.  During 
the  whole  of  the  run  everything  worked  witli  the  greatest 
smoo^^hness,  a  speed  of  12  knots  being  obtained. 


NAVAL  NOTES. 

Sentinel. — The  Sentinel,  the  first  vessel  of  the  new  stout 
class,  was  launched  on  April  19th  from  the  .shipbuilding  yard 
of  Vickers,  Sons,  and  Maxim  Limited,  at  Bairow.  The 
Sentinel  is  360  ft.  long,  40  ft.  broad,  and  has  a  mean  draught 
of  14  ft.  2  in.  Her  displacement  at  that  draught  is  2,920  tons; 
her  estimated  horse  power  is  17,000;  and  her  maximum  speed 
with  forced  draught  is  to  be  25  knots  on  the  contractors'  trial 
in  smooth  water.  Her  armament  consists  of  ten  12-pounder 
and  eight  3-pounder  quick  firing  ^uns.  Her  coal  capacity  is 
1.50  tons,  which  is  estimated  to  give  her  a  coal  endurance  of 
4,000  miles  at  crui.sing  speed,  but  will  of  course  give  her  a 
much  smaller  radius  of  action  at  full  speed.  Her  total  estimated 
cost  is  given  in  the  Navy  Estimates  as  ^-276,384,  which  is 
approximately  the  cost  of  the  second-class  cruisers  of  the 
Talbot  class,  with  a  displacement  of  5,600  tons  and  a  speed  of 
19  to  20  knots.  She  will  have  a  complement  of  286  men.  A_ 
feature  of  the  vessel  is  an  ammunition  passage  under  the  upper 
deck  which  gives  the  crew  transporting  the  ammunition  from 
the  magazine  to  the  guns  the  protection  of  the  shell  plating 
and  the  coal  in  the  bunkers.  There  are  12  boilers,  arranged 
in  three  water-tight  compartments. 

In  presenting  the  Appropriation  Bill  for  1904,  in  the  United 
States  Congress,  Senator  Hale  gave  some  interesting  data 
sliowing  the  relative  order  of  warship  strength,  both  as  it  then 
stood,  and  also  as  it  would  be  were  vessels  building  then,  com- 
pleted. These  figures  (given  below),  show  that  the  Tlnited 
States,  while  being  fifth  on  the  list,  would  advance  to  the 
third  place  among  the  naval  powers  under  the  latter  conditions. 

To  us.  Tons. 
Great  Britain   1,516,040    i    Great  Britain   1,867,250 


France   576,108 

Russia   416,158 

Germany   387,874 

United  States   294,405 

Italy    258,838 

Japan    243,586 

Austria    93,913 


France    755,1.0/ 

United  States    616,275 

Russia   558,432 

Germany    505,619 

Italy    329,257 

Japan   253,681 

Austria    149,833 


The  new  French  first-class  torpedo  boats,  Nos.  278  to  292, 
are  somewhat  larger  than  previous  French  boats  of  this  class. 
Their  length  is  121ft.  5  in. ;  displacement,  91  tons;  engines, 
1,900  I.H.P. ;  and  speed,  26  knots,  as  compared  with  the  24 
knots  of  the  previous  boats.  No.  279  has  already  jjassed  her 
trials,  and  has  attained  a  speed  of  26^  knots.  Nos.  293  and  294 
are  to  be  fitted  with  steam  turbines.  The  former  was  recently 
launched  at  Normand's  yard,  Havre.  She  is  fitted  with  five 
Parsons'  turbines  and  three  screw  shafts.  Three  of  the  five 
turbines  will  be  used  to  drive  the  boat  at  full  speed  ahead; 
one  when  she  is  cruising  at  about  14  knots  speed ;  while  the  fifth, 
is  for  use  when  going  astern.  The  length  of  the  boat  is 
129  ft.  7  in.;  beam,  14  ft.;  draught,  3  ft.  9  in.;  displacement, 
97  tons;  engines,  1,800  I.H.P. ;  boilers,  Norniamd  water-tube; 
and  speed,  24  knots.  No.  294  is  about  3  ft.  shorter  than  No.  293, 
and  is  being  fitted  with  Breguet  turbines.  Her  speed  will 
also  be  24  knots.  The  torpedo  boats  following  No.  294,  which 
were  ordered  at  the  end  of  last  year,  are  to  be  of  about  100  tons 
displacement,  and  will  have  engines  of  2,000  I.H.P.,  giving  a 
speed  of  26  knots. 

The  present  position  of  the  submarine  boat  in  the  na-vies  of 
the  world  is  shown  by  the  appended  table:  — 


Boats 
built 

Boats 
building.  , 

Boats 
proposed. 

Total. 

France   

2i^ 

•>l 

11 

5S 

s 

6 

20 

34 

Great  Britain  

9 

10 

10 

2',) 

Spain  

2 

■JO 

2'2 

United  States   

10 

5 

2 

17 

Italy   

3 

2 

4 

9 

Germany  

5 

1 

2 

S 

Sweden  

2 

4 

(i 

3 

1 

4 

Portugal   

1 

1 

Turkey   

2 

2 

NOTICES    OF    MEETINGS,  &C. 

JuNioii  Institution  of  Engineers. — .May  6th,  paper  by  iMr.  A.  W. 
Young,  of  the  Admiralty  Works  Department,  on  "  The  Design  of  a  I'ry 
Dock." 

BiRjiiNtiHAM  Association  ok  Mkchanicai.  Enginerhs. — May  7tli, 
monthly  meeting  ;  paper. 

Society  of  Engineeh.s. — May  2ud,  at  Royal  United  Service  Institu- 
tion, Whitehall,  paper  by  Mr.  A.  S.  IC.  Ackeimann  "  British  and 
American  Coal-cutting  Machines." 

Manchester  Association  of  Engineeks  — April  30th,  visit  to 
Northwich  for  inspectiuii  of  the  lUver  Weaver  mechanical  and  eleclricai 
arrangements,  to  be  followed  by  a  d  sjus=ion. 

Institlition  of  Clvii,  EN(ilNEEns —Students'  sei;tion :  April  29th, 
visit  to  the  woi  ks  in  progress  at  the  new  thoiMughfare  between  Holborn 
and  the  Strand  in  course  of  construction. 

Inov  AND  Strei,  Institute. — Annual  meeting  will  be  held  at  the 
Institution  of  Civil  Engiiieei-s,  on  the  5th  and  6th  May,  at  10  30  a.m. 
t  'u  the  5th  the  statement  of  accounts  will  be  read,  the  Be.-jsemer  Gold 
MeHal  will  be  presented  to  Mr.  R.  A.  Hadlield,  and  the  awards  of  the 
Carnegie  Gold  Medal  and  Research  Scholarships  for  1904  will  be 
announced.  On  the  6t,li  papers  will  be  read,  and  the  annual  dinner  will 
take  placi  in  the  Grand  Hall  of  the  Hotel  Cecil.  The  following  papeis 
are  expected  to  be  submitted: — ''On  Pyrometers  Suital)le  for 
Metallurgical  Work,"  rejioitof  committee;  "On  Coke  Oven.s,"  by  C. 
Lowthian  Bell  ;  "On  Trooslite,"  by  H.  C.  Boynton  ;  "On  the  Range  of 
Soli  lilii  ation  and  the  Critical  Ranges  of  Iron-carbon  Alloys,"  by  Mes.srs. 
Carpenter  and  Keeling  ;  "  (Jn  Explosions  Produced  by  Fenosilicon," 
liy  Me.ssrs.  A.  Dupre  and  Captain  M.  H.  Lloyd;  '' (.)n  the  Thermal  Effi- 
ciency of  the  Blast  Furnace,"  by  W.  I.  Foster  ;  "  On  the  Production 
and 'Ihermal  Treatment  of  Steel  in  Large  Masses,"  by  Cosens  Johns; 
"  On  the  Manufacture  of  Pig-iron  from  Briquettes  at  Herriing,  Sweden," 
by  Professor  H.  Louis,  M.A.  Reports  on  liesearch  Work  will  also  be 
submitted  by  Messrs  0.  Bannistei-,  P.  Breuil,  K.  A.  Gunnar  Dillner  and 
A.  F.  Eustrom,  J.  C.  Gardner,  F.  H.  Wigham,  A.  Campion,  and  P. 
Longmuir. 


QUERIES  AND  REPLIES. 


Communications  should  be  written  on  one  side  of  the  paper  otdy,  and  in 
all  cases  he  accompanied  with  name  and  address.  Sketches  should 
be  neatly  drawn,  and,  if  large,  sent  on  a  roller,  so  as  to  avoid 
creasing.  This  column  is  intended  for  the  mutual  assistance  of 
emjineers  in  their  daily  work.  As  far  as  we  possibly  can,  we 
render  assistance,  but  we  cannot  undertake  to  work  out  elaborate 
arithmetical  calculations,  or  deal  with  matters  not  of  general 
interest.  Further,  we  cannot,  under  the  pretence  of  answering  a 
query,  be  made  the  medium  for  gratuitous  miffing.  IVe  cannot 
undertake  to  reply  to  queries  by  post. 


1814.  Point  of  Cut-ofF. — Will  any  reader  kindly  explain  the  method 
of  calculating  the  cut-off  of  a  t  iple-expansion  en.5ine?  For 
instance,  a  triple-expansion  enghie,  with  160  lb.  alisolute  pressure, 
10  lb.  terminal  pi'essure,  equal  to  17  expansion.  Theoretically  the 
cut  ofi'  for  each  cylinder  would  be  the  third  of  the  17  expansions. 
What  in  actual  practice  ought  to  be  given  to  develop  such  as  1,000 
indicated  horse  power,  the  cylinders  being  50,  30^,  and  19  ? — 
Expansion. 

Answer. — Absolute  pressure  (given)  160  1b.    Terminal  pressure 
(given)  10  lb.    Assume  initial  loss  5  lb.     Number  of  expansions  = 

P  -  L      160-5  J  1- 

—     -  =  =  15  0,  not  1/. 

T  10 


Mean  pressure  M  due  to  R 
p      1  +  log  R 


R 


=  155  X 


1  +  2-740-! 
15-5 


37-408. 


Rate  of  expansion  iu  first  cylinder  =  Rj  = 

ratio  of  low-pressure  cylinder  to  high 
1963-5 


where  H 

H 


H 


283-53 
15-5 


=  6-92 


.-.  R.  =         =  2-22. 
'  6-92 

Cut-off  in  high-pressure  cylinder  A.  Assume  clearance 
rate  of  expansion  in  high-pi  essure  cylinder  = 

1  +  C  .,..1.1  1  -f  -1 


True 


K.,  =  R    X    "   '   "    =  2-22 

^      1  -I-  KiC  1  +  (2-22  X  -1) 

Mean  pressure  iu  high-pressure  cylinder  due  to  ]X., 

1  -f  log  R.,      ,       ^  1  -t-  -6931 

"    -  =  lo5  X   

R._,  2 

Effective  pressure  iu  high-pressure  cylinder  = 


=  P 


say 


=  131-2  (P,  w). 


H 


(M  -  B)  .-■ 


6-9 


3  3 
where  B  =  back  pressure,  and  x 


(37-4  -  3)  -9  =  71-2  [Kph) 
diagram  factor. 
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Bauk-pressure  ami  pressure  in  receiver  = 

r-i  =      w  -  Ei,h  =  131-2  -  71-2  =  UO. 
luitial  pressure  iu  second  cylinder 

60  X  -9  =  54  P.., 
Kate  of  expansion  in  second  cylinder  = 
K;;  =  reciprocal  of  L  x 


1\,  X  K 

L  =  ratio  of  low-pressure  cylinder  to  second  cylinder, 


L  =  1^  =  2-6«. 
730-62 


2-68  X     _^55       _  .^gj  reciprocal  2'078. 
64  X  15-5  ' 

Cut-ofi'  ^.  Assume  clearance  jV-  True  rate  of  expansion  iu  ^^ecoud 
cylinder  = 

11 


R,     -L+_5^_,  =  2-078  x^ 

1  +  (R3  X  C)  1  +  (2-078  X  -1) 


=  1-89. 


Mean  pressure  due  to  B.-^ 

=  p.,  ,  1  +  log      ^  5,  ^  1_ +  J5419  ^         ,  p  _ 
Rj  1-89 
Effiective  pressure  in  second  cylinder  = 

=  ^  X  E  «  A  =         X  71-2  =  27-5  E  /;  m. 
H        ^         6-92  ^ 

Back  (jressure  = 

Po  in  -  Epm-  46-872  -  27-5  =  19-372  K,. 

luitial  pressure  in  low-pressure  cylinder  = 

19-372  X  -9  =  17-4348  P^. 

Ratio  of  expansion  in  low-pressure  cylinder  = 

1'  155 


reciprocal  of 


-  -576  =  1-73  B5. 


v..  X  R     17-4  X  15-5 
Cut-otf  say  g.    Assume  clearance         True  rate  of  expansion  in 
low-pressure  cylinder  = 


1  +  C       =  1-73  X 
1  -f  {Hr,  X  C)  I  +  (1-73  X  1 


Mean  pressure  in  low-pressure  cylindei-  = 

,1    „  1  -f  losr  R,,  ,       1-1-  "47      1E  ,-, 

P    X   5 — =  1/-4  X  —  =  15-60  K  1)  HI. 

R„  1-62 

Effective  pressure  = 

Epm  -  B  =  15-66  -  3  =  12-66. 

Mean  pressure  referred  to  low-pressure  cylinder 

33-26. 


12-66  +  + 

2-68  6-92 


Assume  stroke  36  in.  Then, 

•     33000  X  1000  =  1963-5  x  6  x  33-26  x  N 
N  =  84  revolutions  per  minute. 

,         .  SUMMAUY. 


Cut-off. 

Initiitl 
pressure 
per  square 
inch. 

Total 
initial 
pressure. 

Mean 
pressure 
per  square 
inch. 

I.H.P. 

Range  of 
temperu- 

liive. 
Deg.  Fah. 

High  pressure.. 

■45 

U5 

26,875 

71-2 

308 

09 

Mean  pressure.. 

•JS 

35 

25,559 

27-5 

306 

Low  pi  ctsure  . . 

■57 

14 

^7,489 

12-06 

3S0 

79 

This  is,  of  course,  a  purely  theoretical  calculation,  liased  on  the 
given  data  with  assumptions  of  clearance  and  stroke.  Com- 
l^ression  is  neglected,  as  the  diagram  factor  will  account  for  this  to 
all  practical  purposes,  and  I  may  state  that  it  apjiroximates  very 
closely  to  an  actual  card  I  have  before  me,  of  which  the  following 
is  the  data  :  Cylinders  22A  in.,  37  in.,  and  58A  in.,  stroke  3  ft.  6  in., 
lioiler  pressure  145  lb.,  pressure  iu  cylinder  140  =  155  lb.  absolute, 
revolutions  88,  vacuum  27  in.,  cranks  120  deg.,  low-pressure  leading 
when  going  ahead. 


Cut-off. 

luitial 
pressure 
per  square 
inch. 

Total 
initial 
pressure. 

Mean 
pressure 
per  square 
inch. 

LH.P. 

Range  of 
tempera- 
ture. 
Ucg.  Fah. 

High  pressure.. 

•65 

90 

39,303 

73 

543 

74 

Mean  pressure. . 

■c 

37 

39,775 

21  i 

432 

03 

Low  pressure  . . 

-6 

15 

40,320 

12 

00". 

87 

w.  s. 


1819.  Falling  Body.— Will  any  reader  kindly  reply  to  the  following  : 
A  body  of  1  cwt.  falls  through  a  space  of  8  ft.  on  to  a  large  iron 
bed.  What  pressure  will  it  exert  per  square  inch,  the  face  of  the 
weight  being  12  in.  square  ? — E.  B. 

Ajiswer. — The  iron  bed  will  yield  to  the  lilow  to  a  certain  extent, 
though  this  yielding  may  be  very  slight. 

Let  x-  =  the  distance  in  feet  moved  by  the  [jart  of  the  bed 
struck  by  the  falling  body. 

Then  potential  energy  lost  by  falling  body  =  112  x  (8  + 

=  896  foot-lbs.  approx.  (as  x  is  small). 
.-   Kinetic  energy  acquired  =  896  foot-lbs. 

Let  p  =  average  pressure  per  square  inch  exerted  on  bed. 
Then  work  done  on  bed  =  ^  x  12  x  x  foot-lbs. 

:.  p  X  V2  X  X  =  896. 


p  = 


12x 


If  X  is,  say,  ji,",  that  is  ^If  it. 
Then  p  =  10,752  lb. 

The  maximum  pressure  is  probably  about  double  the  average,  as 
the  pressui-e  works  up  from  nothing. 

Theiefore  the  greatest  pressure  per  S(|uare  inch  on  the  Ijed  will 
be  about  21,504  lb. 

If    is  greater  or  less  than  j^j",  p  is  less  or  greater  than  21,504  lb. 

Mechos. 


MISCELLANEA. 


The  Cheshire  Electricity  and  Power  Gas  Bill  was  further 
considered  ou  April  21st  by  a  select  committee  of  the  House 
of  Commons.  The  committee  found  the  preamble  of  the  Bill 
had  not  been  proved. 

The  cross^Channel  turbine  steamer  Queen,  after  being  over- 
hauled, has  again  been  put  on  the  ten  o'clock  service,  and  made 
a  record  passage  from  Calais  to  Dover  on  April  18tli,  doing 
it  iu  53f  minutes. 

The  Secretary  of  the  Army  Council,  War  Office,  London,  S.W., 
has  placed  a  contract  with  Messrs.  Geipel  and  Lange,  Vulcan 
Works,  St.  Thomas's  Street,  Southwark,  S.E.  for  51  Geipel'.s 
steam  traps,  this  being  the  third  repeat  order,  for  the  Royal 
Gunpowder  Factory,  Waltham  Abbey.  This  makes  a  total  of 
147  Geipel  traps  in  use  there. 

TuKBiNES  FOE  DovEE  TO  OsTEND  SERVICE. — The  Belgian 
authorities  have  decided  to  add  three  turbine  mail  packets  to 
their  Dover-Ostend  service  instead  of  one,  as  originally  pro- 
posed. The  turbines  ai'e  to  be  constructed  in  Britain,  and 
the  vessels  in  Belgium.  The  vessels  are  expected  to  do  the 
passage  of  62  knots  in  about  two  hours  20  minutes. 

A  PNEUMATIC  sanding  device  has  been  devised  by  an  American 
company  for  electric  street  cars  fitted  with  air  brakes.  It  is 
simple,  and  consists  of  two  traps  placed  beneath  the  sand  box. 
From  each  trap  a  rubber  hose  connects  with  a  1  in.  iron  pipe. 
The  air  supply  is  taken  from  the  main  reservoir,  from  which 
it  passes  through  the  motorman's  valve  with  the  warning  port 
of  the  traps".  The  sand  is  then  lifted  from  the  traps  and  blown 
between  the  tread  of  the  wheel  and  the  rail.  The  operating 
valve  in  the  cab  is  fitted  with  a  warning  port,  and  is  so  con- 
structed that  -when  the  sander  is  in  operation  the  warning  port 
keeps  up  a  continuous  wliistle.  Shoiild,  however,  the  motorman 
wish  to  stop  the  whistle  and  still  desire  to  keep  the  sander  in 
operation,  he  can  do  so  by  simply  pressing  on  the  valve  placed 
in  the  end  of  the  operating  valve  handle. 

A  NOTE  presented  to  the  French  Academy  describes  an 
"electro-mechanical"  coupling  which  allows  a  continuous  change 
of  speed  from  zero  to  maximum  speed,  and  which  is  specially 
suitable  when  the  prime  mover  is  near  the  axle  to  be  driven. 
It  consists  of  a  combination  of  the  prime  mover  with  two 
dynamos,  one  running  as  generator,  the  other  as  motor,  and 
both  being  of  a  much  smaller  capacity  tliau  the  prime  mover, 
say,  1-3  or  J.  The  prime  mover  transmits  alway.s  a  certain 
part  of  its  power  directly  to  the  main  axle  to  be  driven,  while 
the  rest  of  its  power  is  absorbed  by  the  electrical  machine  which 
nins  as  generator.  A  train  of  epicyclic  gearing  is  used  in  such 
a  way  that  the  main  axle  is  acted  upon  simultaneously  by  both 
the  prime  mover  and  the  dynamo  which  runs  as  motor.  These 
two  machines  are  separate,  and  may  consequently  have  different 
sjjeeds.  For  instance,  an  epicyclic  gearing  may  bs  composed  of 
a  central  toothed  wheel  and  an  external  wheel  with  inside  teeth, 
with  toothed  wheels  between  the  two.  Tlic  axles  of  the  latter 
are  fixed  ou  a  support.  The  desired  result  is  obtained  by  con- 
necting each  of  the  three  parts  (internal  wheel,  external  wheel, 
and  support  of  the  middle  wheels)  with  one  of  the  three  axles — 
that  of  the  prime  mover,  that  of  the  electric  motor,  and  the 
main  shaft  respectively. 
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THE  ST.   LOUIS  EXHIBITION. 

Ii'  would  not  be  in  the  correct  order  of  tliin<>s  for  an 
exhibition  to  be  inaugurated  in  America  unle.ss  it  were  in 
advance  in  jioint  of  size  and  iiiipoitaiice  on  all  that  had 
jaeceded  it.  To  ju'omote  an  exhibition  that  is  to  bid  for 
success  it  ajipeais  to  be  now  necessary  to  improve  upon 
all  that  has  been  previously  done,  to  make  extensions  and 
additions,  even  although  past  exhibitions  may  have  been 
as  large  as  was  compatible  with  the  objects  they  had  in 
view,  for  we  take  it,  it  is  usually  considered  desirable  to 
make  au  exhiljition  such  that  the  ordinary  visitor  has  an 
opportunity  of  examining  the  l)ulk  of  what  is  exhibited. 

That  the  St.  Louis  is  to  surpass  all  its  jiredecessors,  and, 
to  use  an  Americanism,  ''lick  creation  "  on  what  has  been 
previously  done,  appears  quite  certain  now  of  fulfilment, 
even  although  at  this  moment  the  exhibits  are  hj  no 
moans  i)roperly  arranged  nor  the  Iniildings  in  many  instances 
apparently  fit  for  the  reception  were  the  exliilnts  at  hand 
for  installation. 

The  area  is  about  two  stjuare  miles,  w  over  one  thousand 
acres  in  excess  of  the  Philadelphia  Exhibitioii,  nine  hundred 
and  seven  acres  more  than  the  Paris  Exhiliition  of  1900, 
and  six  hundred  and  thirty-three  acres  more  than  the 
Chicago  Exhibition.  The  cost  of  the  St.  Louis  Exhibition 
iVill,  it  is  expected,  amount  to  £10,OUO,0OU  (ten  million 
pounds)  sterling,  so  that  it  will  require  a  patronage  greatly 
iij  excess  of  that  associated  with  any  previous  exhibition 
in  order  to  bring  financial  satisfaction  to  the  inaugurators. 

As  an  effort  on  the  part  of  America  to  keep  herself  well 
advertised  it  is  no  doubt  worthy  of  the  money  that  is 
being  spent  ui)oii  it  ;  wliethcr,  however,  it  will  lie  sufficiently 
satisfactory  to  exhibitors  from  countries  against  which 
rigid  tariff  walls  and  barriers  are  phiced  is  a  matter  that 
is  more  open  to  question  perhaps.  With  this  fact  in  mind, 
it  will  be  unfair  to  take  the  exhiliits  that  are  now  being 
placed  in  [losition  at  the  exiiibition,  so  far  as  British 
engineers  are  concerned,  as  being  in  any  way  reiiresentative 
of  the  best  that  can  be  done,  for  \vc  are  persuaded  that 
many  of  our  ]ironiine-.it  engineering  linns  have  hesitated 
to  send  the  l)csl  of  their  productions  to  America  on  the 
ground  tlial  the  market,  so  far  as  that  country  is  concerned, 
is  absolutely  closed  to  them  l)y  the  pi'ohibitive  tariff  levied 
oil  such  goods  as  mav  be  delivered  to  that  territory. 
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It  eaniiot  be  gainsaid,  however,  that  the  exliibition,  even 
although  it  is  not  truly  and  typically  international  ownig 
to  the  tariff  duty  that  blocks  competitors  from  entering, 
will,  at  the  same  time,  be  internationally  educating  to  the 
extent  that  it  will  show  otiier  nations  undoubtedly  the 
best  that  America  can  do. 

The  Institutions  of  Mechanical  and  Civil  Engineers  of 
this  couiitiy  are  doing  well  to  make  arrangements  for  their 
forthcoming  meetings  in  America  in  places  convenient  for 
viisiting  the  exhibition,  and  we  have  no  doubt  from  the 
visits  that  are  thus  being  arranged  nothing  but  good  will 
result,  inasmuch  as  there  will  be  a  broadening  of  the  niinds 
of  the  visitors  to  the  position  such  as  those  in  the  newer 
world  have  brought  about,  and  there  will  be  an  accustom- 
ment  of  possibly  conservative  or  old-world  engineers  to 
the  newer  methods  that  are  absolutely  necessaiy  in  the^e 
latter  days,  if  engineering  is  to  be  kept  as  alert  as  it  should 
be  with  all  advantages  taken  of  that  which  may  be  termed 
modern  mechanical  thought. 


DISCOVERY  AND  INVENTION. 

Practical  men  do  not  need  to  lie  told  that  there  is  an 
immense  difference  between  the  two  words  forming  the 
subject  of  this  article,  but  this  fact  is  not  suthciently 
recognised  by  those  who  are  prone  to  call  themselves 
inventors. 

There  are  many  problems  in  connection  with  mechanical 
science  and  in  connection  with  industrial  undertakings 
tl'.at  can  be  very  readil}^  solved  by  those  familiar  with  the 
s  ibject,  but  the  fact  that  they  are  not  solved  is  solely  due 
to  the  experience  which  has  possibly  been  acquired  in 
connection  with  exjjeriments  that  have  demonstrated  that 
the  resulting  advantages  were  not  worth  the  effort,  or,  to 
use  a  conjnion  ]ihrase,  "the  game  was  not  worth  the 
candle."  There  are,  however,  to  be  found  men  with 
just  sufficient  mechanical  knowledge  to  make  them 
acquainted  with  defects  coimected  with  many  mechanical 
engineering  devices,  and  who  heedlessly  rush  to  inexperi- 
enced patent  agents  for  the  purpose  of  having  their  ideas 
protected  that  are  to  solve  the  ditficulties  they  iTnagine  no 
other  person  can  so  solve. 

Thus,  as  an  illustration,  it  is  well  known  that  sea  water 
contains  gold,  but  it  is  generally  conceded  that  at  the 
present  time  efforts  to  extract  such  in  anything  like  com- 
mercial quantities  would  be  most  unprofitable,  and  although 
the  discovery  of  a  method  might  be  duly  chroiiicled  and 
recorded  in  the  Patent  Office,  the  practical  result  of  the 
invention  would  be  to  extract  gold  from  the  pocket  of  the 
inventor  rather  than  from  the  material  upon  which  he 
would  be  working. 

Tidal-po'Wer  machines  are  quite  within  the  range  of  that 
which  is  practical  to  the  engineer,  and  there  is  no  difficulty 
whatever  in  constructing  machines  that  will  efficiently 
work  under  tlie  incoming  and  outgoing  flow  of  the  tide, 
but  that  such  machines  can  be  made  anytliing  like  com- 
mercially satisfactoiy  has  up  to  the  present  been  considered 
an  impossible  or  useless  task  to  undertake;  notwith- 
standing this,  there  are  to  be  found  every  year  fresh 
aspirants  for  fame,  seeking  to  teach  engineers  how  to 
produce  tidal-power  actuated  machines. 
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To  reduce  friction  ly  introducing  ball  and  roller  bearings 
in  conned  ion  with  axles  of 'railway  stock  is  undoubtedly 
a  very  desirable  O'bject,  and  no  great  difficulty  need  attend 
those  who  propose  to  make  such  bearings  as  will  yield  io 
the  inequalities  of  tlie  wearing  surface  of  the  ra'l  and  the 
vibrations  such  as  are  set  uj)  under  the  different  speeds 
of  travel ;  but  tiie  jiractical  or  financial  I'esults  that  accrue 
fi-om  (  he  adoption  of  such  expensively-constructed  bearings 
lias  led  to  a  disinclination  on  the  part  of  those  responsible 
to  treat  with  favour  the  many  models  and  devices  that  arc 
offered  for  effecting  these  objects. 

Safety  devices  in  comiection  with  lifts  exist  galore,  and 
there  need  be  no  accident  of  a-n\'  kind  connected  with  a 
moving  lift  that  would  not  have  provided  for  it  checks  and 
safeguards  such  as  would  minimise  inconvenience  and 
absolutely  prevent  injmy  resulting  from  a  failure  of  any 
main  member  of  the  apparatus;  yet  it  is  found  that  the 
difficulties  connected  with  keeping  many  of  the  safeguards 
in  working  order  imposes  conditions  u})on  the  attendants 
and  owners  such  as  render  their  adoption  })ractically 
impossible. 

It  may  be  taken  for  granted  that  most  of  the  leading 
fiiins  of  engineers  of  to-day  have  had  proposed  and  sub- 
mitted to  them  from  time  to  time  suggestions  and  models 
fur  overcoming  some  of  the  difficulties  that  they  have  long 
Ijeen  familiar  with,  but  concerning  which  they  have  felt 
that  the  cost  of  inti'oducing  sucli  improvements  would  be 
gieater  than  the  advantages  that  would  accrue,  and  that 
such  improvements  could  only  be  introduced  by  the 
imposition  of  other  conditions  and  risks  that  would 
uiidoul)tedly  militate  towards  their  ))eing  satisfactnrilj' 
eniployed. 

That  which  engineers  seek  is  not  the  hypothetical 
suggestion  that  may  be  termed  a  discoveiy,  but  rather  the 
worked-out  or  embodied  idea  such  as  will  bring  it  under 
the  category  or  description  of  invention. 


NOTES  ON  NEWS. 

The  SuccBs.s  of  the  Marine  Turbine. — ^Speaking  at  the 
launch  of  tlie  Londonderry,  which  is  being  built  for  the 
Midland  KailwaVs  Irish  service,  Mr.  James  Denny  said  : 
'■  The  Midland  Railway  Company  had  acquired  on  their 
own  account  a  railway  system  in  the  north  of  Ireland,  and 
it  was  natural  they  should  wish  to  have  a  share  of  the 
profit  out  of  the  ever-increasing  trade  between  England 
and  Ireland.  About  a  year  ago  they  came  into  the  market 
for  four  new  steamers.  At  first  it  Avas  intended  that  the 
steamers  should  be  fitted  with  ordinary  machinery,  but  later 
on  it  was  decided  that  two  should  be  fitted  with  turbines 
and  two  with  reciprocating  engines.  The  comparative 
results  would  be  viewed  with  veiy  great  interest  by  all 
concerned.  They  had  no  reason  to  doubt  that  the  London- 
derry would  be  successful,  because  only  a  few  days  ago 
they  had  been  having  official  trials  with  the  Princess  Maud. 
According  to  the  terms  of  their  contract  for  that  vessel, 
they  had  to  do  20  knots  on  a  double  run  L-etween  the  lights, 
and  this  with  a  restricted  air  pressure  and  the  use  of  Scotch 
coal.  The  result  of  the  trials  was  that,  instead  of  20  knots, 
they  got  207.  He  did  not  think,  however,  that  quite 
represented  what  was  in  the  vessel,  because  on  the  second 
part  of  the  run  his  partner,  Mr.  Henry  W.  Brock,  who 
was  in  charge  of  the  machineiy,  found  himself  embarrassed 
from  the  unusual  cause  of  having  too  nmch  steam.  He 
had  to  let  some  out  of  the  engines  to  allow  them  to  run 
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fabter,  with  the  result  that  in  the  second  half  of  the  trial, 
and  allowing  for  the  considerations  of  tide,  wind,  and  sea, 
llie  speed  of  the  boat  came  to  nearly  21  knots.  Had  it 
been  a  matter  of  necessity,  they  would  not  have  had  much 
difficulty,  under  the  trial  conditions,  of  realising  that  as 
the  mean  speed,  because  the  air  ])ressure  they  were  allowed 
to  have  was  never  even  approximately  approached.  He 
hoped  the  Londondeny  would  be  an  equally  successful 
steamer." 


Large  Gas  Engines  for  Johannesburg. — For  the  pro- 
posed electric  power  station  at  Johannesburg  a  contract 
lias  beeu  placed  with  Messrs.  William  Beardmore  and  Co. 
Limited,  of  Glasgow,  for  several  "  Oechelhauser "  gas 
engines  of  1,000  and  2,000  horse  power  driving  electric 
generators,  which  are  to  be  made  by  Messrs.  Siemens  Bros, 
and  Co.  Limited,  London.  The  engines,  of  which  Messrs. 
Beardmore  are  the  sole  manufacturers  for  Great  Britain, 
will  be  supplied  with  gas  from  coal  producers,  and  will 
thus  give  a  high  economy.  The  '  Oechelhauser  "  engine  is 
primarily,  although  not  exclusively,  designed  for  using  the 
waste  gas  from  blast  fm-naces,  and  for  this  purpose  is  being 
extensively  applied  on  the  Continent  up  to  5,000  horse 
power.  It  has  gi'eat  advantages  over  some  other  tyjjes, 
for,  although  having  only  one  cylinder,  it  is  aiTanged  with 
two  pistons,  giving  more  uniform  turning.  Tlie  engine  is 
horizontal,  and  the  pistons  work  in  opposite  directions, 
so  that  while  one  of  them  is  connected  direct  to  the  crank 
sliaft,  the  other  works  a  sliding  cross  head  at  the  end  of 
the  cylinder  farthest  from  the  shaft,  and  from  this  cross 
head  rods  extend  back  to  the  shaft,  so  as  to  contribute  the 
rotating  power  to  two  side  cranks.  These  latter  are  set 
at  180  deg.  from  the  centre  crank,  so  that  with  one 
cylinder  there  is  obtained  the  balancing  advantage  of  three 
cranks.  There  are  tlaree  ports  in  the  cylinder,  one  for  the 
admission  of  gas,  a  second  for  its  egress  or  exhaust,  and 
a  third  for  air  to  clean  out  the  cylinder  after  each  of  the 
explosions  of  the  gas  which  gives  the  impulse  or  power  to 
the  engine.  Wlien  the  pistons  are  farthest  apart  and  the 
remaining  gas  has  been  exhausted,  a  separate  pump  forces 
air  into  the  cylinder  to  clean  it ;  by  the  re-bound  or  return 
stroke  the  pistons  come  together  and  drive  the  air  out. 
Coal  gas  is  then  admitted  when  the  pistons  are  together, 
and  this  gas,  on  being  exploded  by  an  electric  spark,  drives 
them  separate  again,  and  so  they  move  towards  and 
from  each  other,  working  the  three  cranks  and  the  electric 
generator  mounted  on  the  shaft.  This  type  of  gas  engine 
excels  in  having  no  mechanically-operated  distribution 
valves  at  all.  It  gives  much  higher  heat  efficiency  than 
the  steam  engine,  t"he  coal  consmiiption  being  little  more 
than  one-half  that  for  the  best  of  steam  engines,  while  the 
rate  of  consumption  is  about  four-fifths  of  a  pound  per 
unit  of  powei'  per  horn-.  There  should  be  a  great 
futiu'e  for  the  type,  the  construction  of  which  has  only 
recently  been  introduced  into  this  couutiy. 

Society  of  German  Ironmasters. — On  April  23rd  and 
^-ith  the  Society  of  German  Ironmasters  celebrated  at 
Diisseldorf  the  completion  of  the  25th  year  of  its  existence 
and  the  completion  of  the  25th  year  of  the  presidency  of 
Mr.  Carl  Lueg.  The  society  is  in  a  veiy  flourishing  con- 
dition. It  numbers  2,957  members,  and  of  its  jom-nal, 
jStalh-u/ul-Eisen,  eveiy  fortnight  4,900  copies  are  pub- 
lished. The  meeting  was  well  attended  on  both  days, 
about  800  members  being  present.  An  April  23rd  papers 
were  read  by  Mr.  Boveri  on  the  "  Steam  Turbine,"  and  by 
Mr.  R.  M.  Daclen  on  the  "  Continuous  Open-hearth 
Process."  On  April  24th  Mr.  E.  Sclirodter  traced  the 
progress  of  tlie  German  iron  trade  during  the  25  years  of 
the  society's  existence.  The  announcement  was  then  made 
that  a  gold  medal  had  been  instituted,  to  be  called  the 
Carl  Lueg  Medal,  and  to  be  awai'ded  for  conspicuous 


services  to  German  metallurgy.  The  fii-st  award  was  made 
to  Mr.  Lueg.  Congratulatory  addresses  were  then  delivered 
by  representatives  of  the  Government  and  of  numerous 
kindred  societies.  The  Iron  and  Steel  Institute  was  repre- 
sented by  a  de])utation  of  the  council,  consisting  of  Mr.  A. 
Tamiett-Walker,  Mr.  A.  Greiner,  and  Mr.  13.  H.  Brougli. 
In  presenting  the  illuminated  address  fi-oni  the  institute, 
Mr.  Tanuett- Walker  made  a  graceful  reference  to  the 
hospitality  received  from  the  German  Society  in  1880  and 
in  1902,  and  read  a  characteristic  letter  of  congratulation 
sent  by  Mr.  Carnegie. 

Two  Thousand  Miles  Motor  Run. — Mr.  Cecil  Edge 
and  his  two  companions  have  completed  their  2,000  miles 
motor-car  run  from  Burlington  Street  to  Piccadilly,  via 
Land's  End,  John  o'Groats,  and  Worthing.  The  Napier 
car  left  London  at  midnight  on  Saturday,  April  23rd,  made 
a  pleasant  run  to  Land's  End,  and  then  accomplished  a 
non-stop  run  of  1,090  miles,  which  took  the  travellers  to 
Golspie,  about  70  miles  short  of  John  o'Groats.  Here  a 
chain  broke,  and  it  was  a  curious  incident  of  the  mn  that 
this  accident,  rarely  happening  when  the  best  chains  obtain- 
able are  used  (as  in  this  car),  was  repeated  tliree  times. 
The  last  bi'eakage  occm'red  in  the  run  from  Brighton. 
From  London  to  Land's  End,  and  thence  to  Golspie,  the 
engine  had  not  stopped,  but  on  the  breaking  of  the  chain 
it  was  given  a  rest,  all  records  for  non-stop  runs  having 
been  broken.  As  a  matter  of  fact,  the  engine  never  failed 
all  through  the  run  of  2,000  miles.  From  Golspie  the  run 
was  continued  to  John  o'Groats,  where  the  party  an-ived 
an  hour  and  thiee-quarters  after  schedule  time.  The  run 
southwards  through  Scotland  was  fast  enough,  but  made 
very  unpleasant  by  continual  rain  and  excessively  muddy 
roads.  Troubles  began  after  crossing  the  border,  and  pass- 
ing Carlisle  at  6-45  on  Wednesday  evening.  Up  to  this 
point,  though  the  idea  of  completing  the  2,000  miles  in 
100  hours  was  no  longer  a  practical  one,  there  was  a  reason- 
able hope  of  finishing  on  Thursday  evening.  But  among 
tlie  Cumberland  Fells,  about  8-45  on  Wednesday  night,  the 
left  rear  wheel  tyie  was  punctured,  and,  as  the  supply  of 
spare  tyres  had  given  out,  the  car  came  to  a  standstill, 
having  to  wait  while  a  fresh  tyre  was  sent  from  London. 
The  car  and  its  passengers  passed  through  London  at  9-45 
on  Friday  morning.  They  had  a  good  run  to  Brighton 
and  back,  marred  only  by  the  breaking  of  one  more  chain, 
and  arrived  at  the  Automobile  Club,  in  Piccadilly,  at  4-15 
in  the  afternoon.  The  distance  covered  in  the  run  is  over 
2,000  miles ;  the  time  from  start  to  finish  was  136^  hours. 
The  car  came  froin  Land's  End  to  John  o'Groats,  865 
miles,  in  46f  hours,  the  actual  running  time  being  less 
than  40  liours.  The  best  previous  mn  was  made 
just  a  month  ago  by  Mr.  Douglas  Whitehead  on  an  Argyll 
car,  in  which  he  covered  927  miles  from  John  o'Groats  to 
Laiid's  Knd  (ym  Glasgow)  in  45  hours  13  minutes  running 
time,  and  over  52  hours  time  from  end  to  end. 


TRADE  NOTES. 


Messrs.  T.  Syeb,  and  Compant,  45,  Wilson.  Street, 
Finsbury,  London,  E.C.  This  firm  are  makersi  of  vice  benches 
and  accessories  for  model  makers;  also  carpenter's  benches  and 
tools  for  manual  instruction  in  technical  schools.  They  issue 
a  special  catalogue  of  tools,  models,  etc.,  for  hand  and  eye 
training  on  Bevis's  system. 

Mr.  James  Gallagher,  engineer.  Port  G-lasgow,  has  invented 
a  combined  improved  slide  valve  gear  and  governor  for  land 
and  marine  engines.  With  the  main  engine  stationary  the 
valve  engine  can  be  set  in  motion,  and  tlie  slide  valves  travel 
till  the  point  of  steam  admisiou  to  the  cylinder  is  reached,  when 
the  piston  of  the  main  engine  will  be  moved  in  the  required 
direction  a.t  any  desired  speed.  This  dispenses  with  the  double- 
eccentric  link  motion,  the  main  slide  valves  leading  the  piston, 
controlling  the  passage  of  steam  to  the  cylinders,  and  providing 
a  perfect  governor. 
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SUNDRY   SHOP  NOTES. 

By  '•  Old  Hand." 

FuK  tiglitening  up  or  tlaiiii)ing  an  external  slide  it  is  often 
convenient  to  saw  or  sliape  a  split  some  little  distance  up 
the  end,  and  to  tighten  same  on  the  sliding  or  revolving 
part  within  by  means  of  a  bolt,  as  tig.  1.  One  rather 
wonders  who  was  the  fii-st  to  introduce  this  very  simple 
and  direct  trick.  An  old  engineer  once  referred  to  it  in 
my  hearhig  as  ''  that  neat  little  Yankee  tip."  I  have  some 
notion  of  having  seen  it,  however,  in  joineiy,  so  that  very 
likely  it  is  nearly  as  old  as  the  hills. 


Fio.  1.  Fig.  2. 

In  a  machine-tool  slioj)  wiiere  I  worked  in  eai-ly  years  it 
was  the  practice  for  lathe  loose-head  liarrels  to  use  a.  crude 
method  of  clamping,  shown  in  tig.  '2.  the  bolt  being  round 


Fio.  3. 


section,  and  having  the  curved  notcli  tiled  in  it  to  tit  the 
barrel.  This  way  was  bad  enough,  but  a  still  more 
unpleasant  way  was  as  tig.  '.i,  the  clamp  bolt  acting  also  as 


Fio.  4. 


a  key  to  prevent  the  bairel  from  revolving.  A  further 
design  was  as  fig.  4,  a  double-wedge  pattern,  with,  more- 
over, a  strong  tendency  to  bend  the  bolt.    In  all  these 


cases  the  bolt,  hole  had  to  be  drilled  wilii  a  dunnny  "  bung  " 
of  cast  iron  driven  in  the  bai-rel  bore  to  support  the  drill. 

Since  then,  in  a  large  number  of  sizes  and  types  of  lathes 
1  iiave  not  found  anything  better  than  tlie  sjjlit  lug,  as 
tig.  1,  everything  being  considered.  With  a  ])roi)erl3'-fitted 
barrel  the  movement  is  very  slight,  and  the  method  is  used, 


Fio.  5. 


Fio.  0 


I  think,  by  most  makers  now.  The  sjjlit  cone  is  perhaps 
the  best  possible,  but  is  only  used,  to  my  knowledge,  l)y 
Messrs.  Sellers,  of  Pliiladelijhia.,  their  design  being  made 
to  clamp  both  ends  of  the  barrel.  This  is  veiy  nice,  but 
seems  to  result  in  a  very  small  Ijarrel  and  centre. 

Split  bushes  in  coaied  recesses  are  very  handy,  for 
instance,  in  adjusting  outer  besirings  of  milling  mandrels, 
as  tig.  5,  when  the  mandrels  have  a,  journal  end.  Also 
for  dividing  head  outer  bearnigs,  using  similar  mandrels, 


Fio.  7. 

as  in  iicavy  cutting  the  bearing  can  be  i)ulled  up  tight  after 
making  each  division.  In  both  these  cases,  too,  a  centre 
with  parallel  shank  can  be  fitted  inside  the  same  cone,  so 
that  the  set  screw  supplies  a  means  of  fine  adjustment,  as 
tig.  6,  the  end  thrust  keeping  the  bush  tirndy  closed  ou  the 
centre  shank.  The  cone  compression  coupling  is  another 
case ;  also  the  expanding  mandrel,  as  tig.  7,  well  known  to 
"■■ear  cutters.    A  further  instance  is  the  chuck  mandrel,  as 


Fio.  S. 


Fio.  '.1. 


tig.  S,  used  in  some  bi'as.s-working  shops,  the  mandrel  nose 
being  split  so  that  when  the  set  screw  is  screwed  right  up 
to  the  head  any  extra  turn  expands  tlie  si)lit.  nose  owing  to 
the  angle  of  the  V  thread  screw.  Tliis  is  not  a  nice 
instance,  but  appears  good  enough  for  the  purpose  where 
it  is  used.  Also  in  hollow-S23indle  lathes  it  is  usual  to 
supply  a  bush  for  insertion  in  the  spindle  end  when  using 
a  centre.  Tiiis  bush  is  made  taper  to  suit  a  taper  recess 
in  the  spindle,  but  it  is  just  as  good  if  made  parallel  and 
split,  as  the  taper  shank  of  the  centre  will  expand  the  bush 
quite  enougli  for  tlie  job.    A  method  of  siilitting  sleeve  or 
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bushes  is  shown  iii  fig.  9,  the  splits  being  cut  alternately 
from  each  end,  a  bush  like  this  expanding,  as  a  friend  of 
mine  said,  "  like  an  umbrella."  It  is  well,  however,  to 
keep  in  mind  the  point  of  permanent  .set. 


Fig.  10. 


In  lathe  live  spindles  it  would  often  be  convenient  to 
have  for  certain  cuts  a  split-lug  adjustment  on  the  front 
bearing,  independent  of  the  ordinaay  adjustment  for  wear. 
For  instance,  in  the  well-known  "  Jones  and  Lamsou  "  lathe 
a  skilled  workman  will  often  slightly  close  down  his  front 
cap  bolts  when  taking,  say,  a  heavy  cut-off  or  a  forming 
cut.    On  the  ordinary  lathe  a  good  turner  frequently  pulls 


Ijoss,  cU>  fig.  11,  is  very  convenient,  allowing  vertical  move- 
ment by  either  rack  or  screw,  and  also  giving  a  capital 
adjustment  for  wear.    There  seems  no  reason  why  this 


Fia.  12. 


should  not  be  more  used  in  place  of  tlie  expensive  jilaned 
and  fitted  slide  employed  by  many  makers.  Tlie  rack 
adjustment  in  fig.  1 1  is  certainly  not  central,  but  no  more 
is  it  in  the  planed  slide,  wliile  the  cylindrical  slide  is  much 
simpler. 


Fig.  13. 


up  his  spindle  a  little  for  chuck  work,  or  lets  it  out  a 
little  for  running  between  the  centres,  and  possibly  this 
is  the  reason  why  many  good  men  prefer  the  cone  spindle. 
Another  spli1>sleeve  device  is  the  cone  bush  bearing,  as 


Fig.  11. 

fig.  10,  once  very  fashionable  in  the  States,  but  now  hardly 
so  popular,  to  judge  from  recent  miller  designs.  Possibly 
the  extra  "free  surface'"  is  the  objection,  as  in  the  case 
of  the  taper  gib. 

For  vertical  millers,  slot  drills,  etc.,  the  split  external 


Turning  to  angular  slides,  the  split  casting  offers  n'lany 
advantages.  In  the  case  of  a  lathe  back  stay  or  steady 
rest,  a  split  does  capitally  for  gripping  it  to  the  saddle 
cross  slide,  only  it  is  well  to  see  that  the  back  of  the  saddle 
has  no  gearing  in  the  way  of  taking  it  off.    A  rather  bold 


Fig.  14. 

instance  of  splitting  castings  is  as  fig.  13,  the  victim  (or 
else  hero)  being  a  small  sliding  break  lathe  seen  by  the 
writer  once  in  Messr.s.  Churchill's  Manchester  shop,  the 
makers  bemg  the  well-known  firm  of  Putnam.  This  certiiiuly 
clauqis  tlie  slide  bed  very  well,  but  is  a  bit  startling  at  all 
events.  After  this  there  seems  no  reason  against  the  same 
method  in  miller  knee  brackets,  as  fig.  14,  as  with  the  lifting 
screw  in  the  right  place  the  wear  is  not  great.  Careful 
planing  is,  of  course,  necessary  in  all  these  cases,  but  if 
desired  the  knee  bracket  can  be  fitted  with  the  ordinary 
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adjusting  strip  as  well,  so  that  the  clamping  action  is  quite 
independent  of  the  adjustment  for  wear.  In  the  miller 
knee,  to  avoid  trouble  in  the  top  horizontal  slide,  the 
"  narrow-guide  "  principle  could  be  introduced,  the  lateral 
guiding  surfaces  being  as  shaded  in  fig.  15.  In  fitting  up, 
of  course,  alignment  would  be  made  with  the  vertical  slide 
properly  adjusted  and  bolted  up. 


r 

cm 
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Fio.  15. 

In  angular  slides  also  the  split  method  is  sometimes 
applied  to  expanding  a  slide  in  an  external  bearing,  as  fig. 
16.  This  is  a  very  neat  instance,  used  in  universal  grinders 
and  twist  drill  gnnders  made  by  Messrs.  Guest,  of  New- 
market Street,  Birmingham,  and  the  expanding  action  is 
cleverly  managed  from  the  top  by  two  tumblers  meeting 
each  other  at  an  inclined  plane  of  45  deg.   at  A.  In 


K;c.  10. 


expanding,  however,  one  has  to  remember  the  weakness  of 
cast  iron  in  tension,  so  that  it  is  wise  to  fit  an  operating 
lever  of  the  "  finger  and  thumb  "  dunensions. 

For  clamping  angular  slides  an  adjusting  strip  may  be 
adapted  by  cutting  a  suitable  clearance  therein  and  putting 
a  lock  bolt  through.  If  the  strip  is  planed  with  a  clearance, 
as  fig.  17,  which  saves  a  fitter  a  lot  of  labour,  the  middle 
of  the  inner  surface  A  only  should  be  milled  or  filed  away. 


 '^"O  ^ 


Fig.  17. 

This  gives  a  better  locking  action,  as  the  strip,  besides  the 
straight  sjjringing  movement,  will  allow  a  slight  twist  from 
the  fulcrum  B.  In  square  slides  the  same  may  be  done 
as  fig.  18,  points  A  and  B  as  before,  only,  of  course,  in  a 
square  slide  the  grip  only  acts  one  way.  With  regard  to 
the  clearance,  this  should  not  be  too  much ;  in  fact,  filing 
it  is  best,  otherwise  the  strip  may  be  broken  by  tightening 
up  when  the  slide  is  slack  or  worn. 

Concluding,  there  is  one  point  generally  dropped  upon, 
viz.,  that  owing  to  internal  cooling  stresses  a  casting,  on 
being  split,  "  goes "  one  way  or  the  other.    Long  sleeves 


or  bosses  are  only  split  a  little  way  down  one  or  botli  ends 
for  this  reason,  but  in  short  bosses  the  cut  has  to  go  the  full 
length.  Cylindrical  bosses  generally  ''  spi'ing  in,"  but 
angular  castings  may  go  any  way  according  to  section,  and 
an  amusing  instance  once  turned  up  in  the  writer's 
experience.  Having  supplied  a  firm  with  a  small  brass- 
working  lathe,  single-speed  heads,  and  a  T  rest,  the  latter 
bolted  from  the  bottom  of  the  bed,  a  complaint  arrived 
that  the  loose  head  was  Vioin.  slack  inside  the  bed.  This 
was  serious,  and,  indeed,  unaccountable,  as  the  lathe  had 
been  passed  "  all  right "  in  the  shop.  On  going  to  see  it,  I 
found  the  I'eport  was  correct  enough,  but  on  leaning- 
over    to    tay    the    loose    head    I    happened    to  see 
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Fig.  IS. 

that  the  middle  cross  girt  or  bar  in  the  bed  had 
been  cut  through,  leaving  a  space  between  of  about 
I  in.  This,  it  seemed,  had  been  done  by  the  workman 
to  allow  his  T-rest  bolt  to  pass,  and  to  save  lifting  it  out. 
Part  of  the  defence  was,  ''  We  have  only  cut  out  J  in.  of  it," 
and  the  customer  took  some  time  to  see  that  dividing  the 
bar  caused  the  trouble,  arguing  that  "  it  might  just  as  well 
have  sprung  in."  Quite  so,  but  in  this  case  it  happened  to 
■'  spring  out."  We  put  the  matter  right,  however,  by  fitting 
the  T  rest  with  a  keep  plate  and  bolt  like  that  on  the 
loose  head,  as  we  should  have  done  before,  and  the  bed 
was  repaired  with  a  well-fitted  packing  slip  and  a  tie  bolt. 
This  settled,  the  customer  was  satisfied,  and  we  remained 
good  friends. 
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NOTES   ON   CORLISS   GEARS.— III. 

Trip  Gear — (Continued  from  page  367 J. 

A  GEAR  giving  a  late  cut>o£E  enables  an  engine  to  be  run 
for  a  time  at  very  much  over  its  normal  load.  This  is 
an  advantage  if  an  engine  is  required  to  take  up  its  load 
quickly  at  starting.  More  especially  is  this  an  advantage 
to  a  reversing  engine.  But  there  are  difficulties  in  the 
way  of  applying  any  fonn  of  reversing  gear  to  the  double 
wrist-plate  Corliss  engine — steam  eccentrics  set  with 
negative  angular  advance. 

In  order  to  make  this  clear,  it  may  be  well  to  consider 
what  actually  takes  place  vfhen  an  engine  is  i-eversed. 
First,  take  the  case  of  an  ordinaiy  slide-valve  engine  fitted 
with  reversing  gear — ^eccentrics  set  with  positive  angular 
advance.  This  is  practically  the  same  as  the  single  wrists 
plate  Corliss  gear  fitted  with  link  motion  but  without  trip 
gear,  the  four-  edges  of  the  Corliss  valves  corresponding  to 
the  four  edges  of  the  slide  valve,  as  shown  in  the  diagr'a.ni, 
%■  2. 

It  should  be  remembered  that'  in  reversing  an  engine 
the  gear  has  first  to  stop  the  engirre,  therr  reverse  it. 

what  happens,  in  effect,  is  this  :  While  the  engine  is 
still  running  in  the  forT\'ar-d  direction  the  eccentric  is  put 
in  the  position  for  rurming  backward. 


Fio.  2. 

What  is  the  action  of  the  valve  for  the  short  time  the 
engme  continues  to  run  forward  with  the  eccentric  set, 
as  it  were,  for  running  backward? 

Fig  3  is  a  diagram  indicating  the  position  of  eccentric 
F  in  relation  to  the  crank  C  when  rurming  in  the  forward 
direction,  indicated  by  arrow,  and  the  position  of  eccentric 
B  in  relation  to  crank  C  for  running  backward. 

When  rurming  in  the  forward  direction,  eccentric  at  F, 
the  valve  is  open  for  lead,  commencing  to  admit  steam 
to  back  of  piston,  which  is  at  the  commencement  of  tlie 
stroke.  But  when  the  eccentric  is  shifted  to  position  B, 
crank  must  travel  tlirough  the  angles  B,  0,  C,  and  C,  0,  F, 
before  the  eccentric  B  can  arrive  at  position  F,  and  so 
coiurrrence  to  admiti  steam  to  the  back  of  piston ;  and  as 
tlie  angles  B,  0,  C — C,  0,  F  are  together  more  thair 
ISOdeg.,  this  is  not  until  the  piston  has  completed  its 
stroke  and  comnrenced  to  return. 

It  is  this  action  of  the  steam  against  the  pistori  on  its 
r'etum  stroke  which  effects:  the  I'eversal  of  the  engine. 

The  action  of  the  steam  on  one  side  only  of  the  piston  is 
liere  considered. 

In  a  double-acting  engine  this  action,  of  course,  would 
occur  twice  during  every  revolution. 


Fig.  4  is  a  simple  Zeuner  diagranr,  giving  angles  of  crank 
for  lead,  cut-off,  relief,  and  conipressiorr  when  the  eccentr'ic 
is  set  in  foi^ward  position  F,  with  the  engine  running  in 
the  forward  direction. 

Fig.  5  is  a  diagr-anr  giving  the  angles  of  the  crank  for 
similar  points  when  the  eccentr  ic  is  set  in  backward  position 
B,  with  the  engine  still  running  forwar'd. 


Fio.  3.  Fio.  6. 

It  will  be  rroticed  that  when  the  pistorr  commences  its 
stroke  the  valve  is  on.  the  point  of  closing  to  steam ;  release 
takes  place  almost  immediately  after-,  and  the  valve  is 
operr  to  exhaust  throughout  the  remainder  of  tlie  stroke. 
On  the  retiUrn  str'oke,  first  the  exhaust  closes,  then  steam 
is  admitted  (against  the  piston)  right  up  to  and  beyond 
the  end  of  the  stroke. 

Now  consider  the  effect  of  I'eversing  an  engine  if  the 
eccentrics  ai'e  set  with  negative  angular  advance,  as  in  the 
case  of  the  double  wrist-plate  gear. 

Fig.  6  is  a  diagram  indicating  the  position  of  steam 
eccentric  F,j  in  relation  to  the  crank  C-,  when  running  in 
the  forward  direction  (indicated  by  arrow),  and  also  giving 
the  position  of  eccentric  B„  in  relation  t  )  crank  C,  for 
running  backward  when  set  with  negative  angular  advance. 

As  before,  when  running  in  the  forward  direction 
(eccentric  at  F„)  the  valve  is  open  for  lead,  commencing  to 
admit  steam  to  the  back  of  piston,  which  is  at  commence- 
ment of  sti-oke. 

But  when  the  eccentric  is  shifted  to  position  B,i  the 
crank  must  travel  through  the  angle  Bn  0  F,j  before 
eccerrtric  can  arrive  at  position  F^ ,  and  so  commence  to 
admit  steam  to  back  of  piston ;  but  as  the  angle  B,i  0  F,i 
is  not  more  thair  180  deg.,  this  is  before  the  piston  has 
completed  it^s  stroke,  and  therefore  steam  is  admitted  to  the 
piston  while  it  is  still  travelling  forward  in  the  or'dinary 
way,  only  the  lead  is  sornewhat^  late. 

It  might  have  been  thought  that  the  difficulty  in 
reversing  a  double  wrist-plate  gear  consisted  in  having  to 
reverse  not  only  the  steam,  but  also'  the  exhaust  eccentric, 
necessitating  two  sets  of  reversing  gear  or  the  equivalent. 

This  is  not  so ;  the  chief  difficulty  arises  from  the  early 
position  of  the  steam  eccentric  adnritting  steam,  when 
shifted  hito  its  r-eversed  position,  to  the  piston  before  it 


Fio.  4.  Fio.  5. 


has  completed  its  stroke,  and  not  against  the  piston  on  its 
return,  as  in  the  case  when  the  eccentrics  ar'e  set  with 
positive  angular  advance. 

Consider,  further,  the  action  of  the  steam  eccentric  set 
with  negative  arrgular  advance  when  reversed,  assuming 
that  the  exhaust  eccentric  has  also  been  reversed. 

Referring  to  fig.  5.  it  is  seen  that  throughout  the  out- 
ward stroke  of  the  piston  the  exhaust  valve  is  open,  the 
pistorr  acting  as  a  suction!  punrp  to  draw^  in  air  at  the 
exhaust  port.  Now,  if  steam  is  admitted  during  this 
stroke,  it  will  be  dming  the  time  this  exhaust  port  is  thus 
open,  the  steam  simply  escaping  to  the  atmosphere. 
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Thus,  when  a  Corliss  engine  is  reijuired  to  be  fitted 
with  reversing  gear,  the  single  wrist-plate  gear  is  the  one 
that  lends  itself  niosit  readily  to  the  process.  All  tliat  is 
necessary  is  to  fit  the  enghie  with  ordinaiy  link  motion  or 
other  reversing  gear,  as  for  a  simjjle  slide  valve.  But 
the  single  wrist-plate  motion  fitted  with  triji  gear  will  not 
give  a  late  cut-off',  and  the  chief  essential  of  a  good  reversing 
gear  is  that  it  should  give  a  late  cut-off. 

One  way  of  obtaining  this  is  to  throw  the  trij)  gear  out 
of  action  at  starting  and  allow  the  steam  to  be  cut  off  b}- 
the  lap  of  the  valve  wlien  working  at  its  maximum  travel, 
Now,  a  little  consideration  will  show  that  when  trip  gear 
is  used  the  valve  must  always  have  its  maximum  travel, 
the  reversing  lever  beintr  thrown  over  into  full  fonvard  oi' 
full  backward  position. 

L/n/i  InFicd     \  i 
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As  tlie  late  cut-off  thus  obtained  by  the  lap  of  the  valve 
is  usually  something  like  '75  of  the  stroke,  and  the  latest 
cut-ofi'  obtainable  by  the  trip  gear  is  about  '4  of  the  stroke, 
il  follows  that  this  method  does  not  allow  of  the  steam 
being  cut  off  at  any  point  between  '4  and  '75  of  the  stroke. 

This  leads  to  a  consideration  of  another  form  of  trip 
gear,  referred  to  in  the  previous  article,  by  means  of  winch 
the  valve  may  be  released  after  it  has  commenced  to 
return. 


the  path  of  this  motion  is  ciianged,  and  an  earlier  or  latei 
cut-off  is  obtained. 

In  order  to  get  the  best  action  of  this  gcai-,  and  a  j)ioper 
engagement  of  the  catclies  at  the  conm'iencement  of  the 
stroke,  it  is  necessary  to  arrange  the  motion  for  tlie  trij) 
catch,  so  that  it  is  in  the  middle  of  its  stroke,  and  moving 
at  its  greatest  velocity,  when  the  wrist  plate  is  at  the  end 
of  its  stroke  and  just  about  to  return. 

In  a  non-reversing  engine  this  may  be  accomplished  l)y 
taking  the  motion  of  the  trip  catdi  from  the  vertical  move- 
ment of  the  eccentric  rod. 

If  a  separate  auxiliaiy  eccentric  is  used,  this  must  be 
placed  at  right  angles  to  the  main  eccentric  driving  the 
wrist  plate. 

In  a  reversing  engine  this  may  be  accomplished  by 
setting  the  auxiliaiy  eccentric  in  line  between  the  two  main 
eccentrics,  viz.,  at  C,  fig.  7,  and  linking  up  in  such  a  way 
that  the  motion  is  equivalent  to  that  derived  from  an 
eccentric  set  at  X  or  Y — i.e.,  at  right  angles  to  main 
eccentric  F  or  B. 

Fig.  8  is  a  diagraju  showing  how,  with  two  eccenti  ics  set 
in  positions  F  and  C  or  B  and  C,  a  motion  may  be  obtained 
which  is  equivalent  to  that  derived  from  an  eccentric  set 
at  X  or  Y. 

A  further  jioint  relating  to  trip  gear  wlien  apj)lied  to  a 
reversing  engine  may  be  here  mentioned. 

\Mien  the  cut-off  is  regulated  by  a  governor,  and  the 
engine  suddenly  reversed  when  running  at  full  speed,  the 
governor  being  then  in  its  top  "  position,"  and  cutting  oft 
very  early  in  the  stroke,  veiy  little  or  no  steam  will  be 
admitted  against  the  piston  on  its  return  stroke  to  effect 
the  reversal  of  the  engine.  It  would  not  be  until  the  engine 
had  slowed  down  somewhat  that  the  governor  would  fall 
and  give  a  late  cut-off,  admitting  sufficient  steam  against 
the  piston  to  be  of  any  avail  in:  assisting  to  bring  it  to 
rest  for  reversal. 


Timelof  liih  Part  oFLinhis 
Equivalent  to  Itial  of  an  Ccc  ^ 
set  at  X  or  y  Hg  7 


It  was  said  that  in  the  usual  form  of  trip  gear  the  latch 
or  catch  is  lifted  or  withdrawn  by  the  "  motion  "  itself  in 
the  act  of  pushing  or  pulling  open  the  valve. 

The  distinguishing  feature  of  the  single  wrist-plate  long- 
range  trip  gear  is  that  the  latch  itself  is  given  a  motion 
independent  of  the  motion  derived  from  the  wrist  plate. 
The  pai'ts  carrying  the  catch  are  hinged  in  such  a  way 
that  it  may  be  lifted  or  withdrawn  by  this  independent 
motion,  whether  the  valve  is  moving  in  the  opening  or 
closing  direction. 

By  shifting  the  point  from  which  the  parts  carrj'ing 
tut'  latch  are  liinged,  either  by  hand  or  by  the  governoi-, 


Therefore,  it  is  necessary  to  provide  means,  at  the 
instant  that  the  reversing  lever  is  pulled  over,  for  forcibly 
pulling  down  the  govenior  into  its  lowest  "position,''  where 
it  will  give  a  late  cut-off  and  allow  sufficient  steam  to 
enter  the  cylinder  to  quickly  reverse  the  engine,  the 
governor  being  left  free  to  I'ise  again  as  soon  as  the  engine 
begins  to  run  in  the  reversed  direction. 

Either  this  may  be  done  or  the  trip  gear  may  be  thrown 
out  of  action  when  the  engine  is  reversed,  and  allowed  to 
come  into  play  again  only  after  the  fu'st  few  strokes  in  the 
reversed  direction  have  been  taken. 

As    for   the    superiority  of  the  Corliss  or  drojj-valve 
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reversing  engine  over  the  slide  valve  for  ease  of  handling, 
surely  this  is  obvious. 

Other  advantages  of  the  single  wrist-plate  long-range 
trip  2:ear  are :  The  ti'ip  being  actuated  positively,  instead 
of  by  the  opening  motion  of  the  valve  and  the  action  of 
a  spring,  it  allows  the  valve  gear  to  be  run  at  high  speeds  ; 
and  the  eccentric  being  set  with  positive  aiigular  advance, 
a  full  steam  port  opening  early  in  the  stroke  is  obtained. 


THE  COMMERCIAL  SIDE  OF  ENGINEERING 


The  concluding  meeting  of  a  very  successful  session  of  the 
Coventry  Engineering  Society  was  held  on  Friday  night,  the 
22nd  April,  when  Mr.  Alfred  Herbert,  of  the  firm  of  Alfred 
Herbert  Limited,  gave  a  very  instructive  lecture  upon  "The 
Commercial  Side  of  Engineering."  In  the  course  of  his  lecture 
Mr.  Herbert  said  that  the  commercial  head  of  any  successful 
business  must  have  some  knowledge  of  the  practical  side  of 
the  undertaking  which  he  directed,  otherwise  he  would  be 
falling  into  one  of  two  principal  sources  of  error.  Either  he 
would  be  continiially  expecting  impossibilities,  or  be  would  on 
the  other  hand  be  contented  with  too  little.  It  was  also 
important  to  recognise  that  no  business  could  continue  to 
exist  indefinitely  unless  it  was  profitable.  No  matter  what 
beautifully  and  mechanically  perfect  engines  or  machines  they 
might  make,  unless  they  could  be  sold  for  more  money  than 
they  cost  to  produce,  their  manufacture  must  cease  to  continue. 
Dealing  with  the  duties  and  functions  of  the  commercial  depart- 
ment of  a  business,  he  pointed  out  that  constant  progress  was 
necessary.  A  business  which  did  not  improve  in  volume  of 
production  or  in  amount  of  profit,  or  in  both,  was  actually 
receding,  because  the  standard  by  which  the  position  of  a  busi- 
ness was  judged  was  not  a  fixed  one,  but  one  which  was  con- 
stantly moving  on.  Every  day  competition  was  at  work  all 
round.  Cost  of  production  was  being  reduced  by  the  intro- 
duction of  constant  improvements.  Product  was  being  rendered 
more  and  more  attractive  to  the  buyer  by  the  bring-ing  out  of 
new  designs  and  by  the  addition  of  improvements,  and  unless  a- 
firm  could  keep  abreast  of  these  advances  or  a  little  ahead  of 
them  a  falling  off  was  bound  to  ensue. 

Tlie  relationship  between  the  commercial  office  and  the  manu- 
facturing departments,  he  proceeded  to  say,  was  an  intricate 
one,  and  a  great  deal  of  the  time  and  thought  of  the  commercial 
management  must  be  devoted  to  keeping  in  touch  with  the 
works.  It  was  of  supreme  importance  that  there  shoTild  be 
mutual  confidence  between  these  departments,  and  that  they 
should  loyally  co-operate  to  the  same  end.  Frequently  the 
commercial  side  had  to  make  decisions  the  wisdom  of  which 
was  not  apparent  to  the  works,  because  the  works  did  not  know 
and  there  was  not  time  to  explain  all  the  considerations  whicli 
had  influenced  such  decisions.  It  was  the  business  of  the 
commercial  man,  he  went  on  to  say,  to  see  that  all  of  his  various 
departments  were  in  the  hands  of  the  best  and  most  reliable 
men  that  could  be  obtained,  and,  having  found  these  men,  they 
must  be  given  control  of  their  departments,  not  worried  unduly, 
and  encouraged  to  take  responsibility.  If  the  commercial  side 
of  a  business  concerned  itself  too  minutely  with  practical  details, 
it  not  only  caused  annoyance  and  distrust  in  the  minds  of  the 
works  management,  but  when  it  c^me  to  a  difference  of  opinion , 
to  a  question  of  policy,  to  the  taking  of  any  decision  in  circum- 
stances of  doubt  and  uncertainty,  the  "commercial  department 
must  be  supreme  on  the  principle  that  "  he  who  pays  th«  piper 
calls  the  tune,"  and  this  should  be  recognised  and  accepted  by 
the  works. 

It  was  necessary,  on  the  other  hand,  that  the  office  depart- 
ment should  be  able  to  rely  with  confidence  on  the  sincerity, 
interest,  and  honesty  of  the  works  department,  and  the  manager 
of  each  of  these  departments  must  bo  able  to  repose  the  same 
confidence  on  the  various  workmen  in  that  department.  No 
matter  how  carefiil  the  foreman,  no  matter  how  close  the 
inspection,  there  were  and  always  would  be  points  where  the 
workman's  own  judgment  and  honesty  to  his  work  must  be 
trusted.  Only  the  man  -who  actually  fitted  a  key  knew  if  that 
key  was  honestly  fitted,  and  the  one  favilt  which  could  not  be 
pardoned  in  a  workjnan  was  the  wilfiil  concealment  of  a  defect 
which,  though  it  might  escape  detection  at  the  time,  was  bound 
sooner  or  later  to  caiise  trouble  and  loss  of  reputation  to  his 
employer.  It  had  been  the  fashion  in  the  past  to  look  on  the 
relationship  of  employer  and  workman,  of  capital  and  labour, 
as  more  or  less  antagonistic,  but  thanks  to  better  education 
on  both  sides,  to  a  freer  interchange  of  ideas,  and  to  a  better 
understanding  of  conditions,  it  was  becoming  more  and  more 
understood  that  capital  and  labour  were  really  parts  of  one 
whole,  and  mutually  dependent  the  one  on  the  other.  Without 
capital,  labour  could  find  no  employment,  and  capital  without 
labour  was  obviously  of  no  avail.  Further,  there  was  in  the 
main,  no  antagonism  between  the  two.  but  the  contrary — and 


it  was  as  much  to  the  ultimate  interest  of  the  one  as  of  the  other 
that  trade  and  manufacture  should  flourish  and  progress. 

The  lecturer  introduced  a  number  of  detail  explanations  in 
illustration  of  the  principles  laid  down,  and  at  the  close  he 
was  accorded  a  very  hearty  vote  of  thanks. 


THE  NEW  COUNTY  CRUISER  DEVONSHIRE. 


The  launch  of  the  first-class  armoured  cruiser  Devonshire,  the 
first  keel  plate  of  which  was  laid  by  the  Prince  of  Wales,'  was 
successfully  accomplished  at  Chatham  Dockyard  on  April  30th. 
A  large  amount  of  interest  was  taken  in  the  proceedings,  as 
the  vessel  is  the  largest  cruiser  that  has  built  in  the  yard. 
The  new  vessel  is  of  the  County  class  and  is  a  first-class 
armoured  cruiser,  of  10,745  tons  displacement.  The  hull  of 
the  vessel  is  constructed  on  the  usual  bracket  system.  Her 
principal  dimensions  are  as  follow:  Length  between  perpendi- 
culars, 450ft.;  beam,  68  ft.  6 in.;  draught,  forward,  24ft.  3  in.; 
draught,  aft,  25  ft.  3  in.;  freeboard,  ,  forward,  20ft.  6  in.  ; 
freeboard,  amidships,  14ft.  6 in.;  freeboard,  aft,  16ft.  The 
first  keel  plate  of  the  Devonshire  was  laid  on  March  25th,  1902, 
but  her  construction  was  delayed  for  some  time  in  consequence 
of  alteration  being  made  in  her  design. 

The  principal  protection  to  the  vessel  will  be  afforded  by  a  belt 
of  armour  extending  along  the  ship's  sides  for  a  length  of  295  ft., 
from  6  ft.  6  in.  above  the  water-line  to  4  ft.  3  in.  below.  Tlie 
thickness  of  this  armour,  which  is  of  Harveyed  steel,  varies  from 
6in.  to  4J  in.  The  armour  bulkhead  at  the  after  end  of  the 
belt  is  4^  in.  thick,  and  the  protective  plating  on  the  bow 
2  in.  thick.  The  four  barbettes  are  circular  in  plan,  protected 
by  Harveyed  steel  6  in.  thick,  while  the  fore  conning  tower  has 
10  in.  Harveyed  steel  armour.  The  whole  of  this  armour  was 
manufactured  by  Sir  W.  G.  Armstrong,  Whitworth,  and  Com- 
pany. The  casemates  for  the  6  in.  guns  on  the  main  and  upper 
decks  have  Gin.  armour.  The  plates  at  the  back  are  2  in.  thick. 
The  main  deck  plating  from  the  stem  to  the  armour  bulkhead 
is  worked  in  two  thicknesses,  each  of  |  in.  before  station  23, 
and  f  in.  each  abaft.  Over  the  engine  room  a  third  thickness 
of  fin.  is  worked.  On  the  lower  deck  from  the  stem  to  the 
armour  bulkhead  is  worked  two  thicknesses  of  plating,  each  of 
fin.  in  thickness,  and  abaft  the  armour  bulkhead  there  are 
two  thicknesses  of  1  in.  thick. 

Tlie  armament  consists  of  four  7'5  in.  breech-loading  guns 
on  tumtablesi  in  the  circular  barbettes,  with  all  round  loading 
mountings  by  Sir  W.  G.  Armstrong,  Whitworth.  and  Com- 
pany. The  guns  are  protected  by  shields  having  7iin.,  5^  in., 
and  4J  in.  armour,  with  2  in.  on  the  floor  and  crown.  There 
are  also  six  6  in.  breech-loading  guns,  four  on  casemates  on 
the  main  deck,  and  two  in  casemates  on  the  upper  deck,  together 
with  one  12-pounder  on  the  upper  deck,  one  12-pounder  field 
gun  on  the  upper  deck,  23  3-pounder  Hotchkiss  guns  on  the 
upper  deck,  fore  brida-e,  and  after  shelter,  and  two  "303  Maxims 
on  the  upper  deck.  The  after,  main,  and  upper  deck  casemate 
guns  have  a  fire  direct  aft.  It  may  be  pointed  out  that  the 
vessel  was  originally  designed  to  carry  two  7'5  in.  guns  and 
ten  6  in.  guns,  but  it  has  been  decided  to  add  two  more  of  the 
heavier  weapons,  and  reduce  the  number  of  6  in.  guns  by  four. 
There  are  two  submerged  tubes  for  firing  18  in.  torpedoes 
forward.  The  ship  will  carry  nine  18  in.  torpedoes  and  four 
14  in.,  the  latter  for  firing  with  dropping  gear  from  the  ship'.'! 
steam  pinnace. 

The  contractors  for  the  machinery  are  the  Thames  Ironworks 
Shipbuilding  and  Engineering  Company.  The  engines,  which 
are  to  develop  21,000  I.H.P.,  will  consist  of  two  sets  of  inverted 
four-cylinder  triple-expansion  engines,  working  at  a  pressure 
of  205  lb.  per  square  inch  in  the  H.P.  slide  case.  The  cylinders 
are  arranged  to  suit  the  Yarrow,  Schlick,  and  Tweedy  system 
of  balancing.  The  four  main  condensers  are  of  brass.  There 
are  also  iu  the  engine  rooms  four  evaporators,  four  fire  and 
bilge  pumps,  each  capable  of  discharging  100  tons  an  hour, 
four  main  centrifugal  pumps,  each  capable  of  discharginsr  1,200 
tons  of  water  an  hour  from  bilge,  twin  air  pumps,  two  steering 
engines,  and  two  starting  engines.  The  boilers  consist  of 
22  Niclausse,  fitted  in  three  boiler  rooms,  and  six  cylindrical 
boilers,  fitted  in  a  fourth  room.  Fourteen  of  the  Niclausse 
boilers  will  have  15  sections,  six  with  14  sections,  and  two  with 
12  sections,  each  section  having  22  tubes,  the  safety  valves  beinsr 
loaded  to  a  pressure  of  2101b.  per  square  inch.  Each  of  the 
cylindrical  boilers  is  of  13  ft.  external  diameter,  10  ft.  6  in. 
long,  and  has  three  corrugated  furnaces  3  ft.  diameter  in  the 
clear,  and  is  arranged  to  work  with  closed  ashpits  and  heated 
air  supply  (on  the  Howden  system).  The  safety  valves  are 
loaded  to  2101b.  per  square  inch.  It  is  estimated  that  a  speed 
of  23  knots  will  be  obtained.  The  steering  gear  is  of  the  screw 
type,  and  there  are  two  steering  engines,  one  in  etich  engine 
room,  having  separate  steam  and  exhaust  pipes.  Either  engine 
is  of  .sufficient  power  to  put  the  rudder  from  hard  over  to  hard 
over  (or  through  70  deg.)  in  30  seconds  when  the  ship  is  pro- 
ceeding at  full  speed.    There  are  four  positions  from  which 


506 


THE    PRACTICAL  ENGINEER. 


[May  6,  1904 


the  ship  can  be  steered — namely,  fore  bridge,  conning  tower, 
platform  deck  forward,  and  steering  compartment  on  platform 
deck  aft,  close  to  the  wheels  for  steering  by  hand. 

There  are  two  sets  of  air-compressing  pumps  situated  on  the 
platform  deck  forward  for  charging  and  ejecting  torpedoes.  For 
working  the  7'5  in.  guns  there  are  four  hydraulic  pumps.  The 
ship  will  have  32  fans,  16  steam  for  ventilating  the  boilex 
rooms,  and  six,  electrically  driven,  for  ventilating  the  engine 
rooms.  She  will  be  fitited  with  two  steel  masts,  each  carrying 
a  searchlight  platform.  She  will  liave  striking  topmasts  stand- 
ing 120  ft.  above  the  water-line,  with  a  truck  semaphore  at 
the  main,  and  a  multiple  fibre  flashing  lamp  at  the  fore.  The 
boats  number  12,  including  one  56  ft.  steam  pinnace,  one  40  ft. 
steam  pinnace,  and  one  42  ft.  launch.  The  stem,  stern-poet, 
rudder-frame,  shaft  brackets,  etc.,  are  steel  castings;  the 
stem,  which  weighs  11^  tons,  being  cast  in  one  piece.  The 
stern-post  is  cut  away  aft  to  increase  manoeuvring  power.  The 
^veight  of  the  vessel  when  launched  will  be  about  5,735  tons. 


INSTITUTION  OF  ELECTRICAL  ENGINEERS. 

Manchester  Section. 

(Conditded  from  page  486. ) 

We  give  below  some  particulars  of  the  remaining  exhibits 
made  at  the  last  meeting  of  the  above  section. 

Dr.  Rhodes  explained,  with  the  aid  of  one  of  his  pneu- 
matic slipper  brakes,  the  mamier  in  which  it  is  operated. 
Tlie  illustration,  fig.  7,  is  a  sectional  view  of  the  apparatus, 
showing  details  of  the  working  parts.  The  air  cylinder 
A  contains  the  piston  B,  connected  by  the  swinging  rod  G 
at  points  g  and  g^  to  the  two  levers  E,  E'  turning  on  the 
pins  e  and  f'.  The  two  levers  E,  E'  carry  the  slipper  shoe 
H,  to  which  is  bolted  the  hardwood  brake  block.  The 
piston  in  its  normal  position  is  held  to  the  top  of  the  cylinder 


Fig.  7. — The  Hewitt  and  Rhodes  Pneumatic  Slipper  Brake. 


by  a  taper  spiral  spring,  capable  of  bemg  compressed  flat, 
allcwir.g  of  full  stroke  of  piston  when  the  air  under  pressure 
is  allowed  to  enter  by  the  small  pipe  shown  at  the  top. 
The  usual  air  pressure  for  working  the  brakes  is  30  to 
50  lb.  per  square  inch,  and  a  small  pump  is  worked  off 
one  of  the  axles  charging  the  reservoir  to  the  maximum, 
a  relief  valve  being  fixed.  It  is  usual  to  fit  four  brakes 
to  either  bogie  or  single  trucks  ;  better  braking  is  obtained 
on  single  trucks,  as  on  descending  inclines  it  has  been 
found  that  the  weight  of  the  car  is  taken  by  the  front 
brakes,  whereas  if  only  two  brakes  were  used  the  weight 
of  the  car  is  taken  by  the  front  wheels  and  not  by  the 
brakes.  A  handle  is  placed  in  a  convenient  position  near 
the  hand  brake,  and  a  pressure  gauge  is  sujjplied,  indicating 
the  pi-essure  available  for  use.  A  number  of  these  slipper 
biakes  have  been  fitted  to  the  Oldliam  and  Rochdale  cars 
with  very  satisfactory  results.  The  proprietors  are  Messrs. 
Estler  Bros.,  Laurence  Pountney  Lane,  London,  E.G. 

Mr.  Bertram  Thomas,  Hulme,  Manchester,  showed 
several  types  and  sizes  of  circuit  breakers,  rheostats,  etc.. 


the  novel  features  of  which  were  described  by  Mr.  Eustace 
Thomas.  The  illustration,  fig.  8,  is  typical  of  the  class 
of  instrument  shown ;  it  is  complete  with  a  carbon  break, 
quick  release,  loose  handle,  and  can  be  adjusted  to  release 
with  great  accuracy  liy  means  of  a  spring  attachment  to 
the  solenoid  core. 

The  General  Electric  Company  Limited,  Peel  Works, 
Salford,  had  a  number  of  instnnnents.  The  sensitiveness 
of  the  Miller  Rpeed  liidicntor  attracted  much  attention. 
It  differs  from  most  tachometers  in  that  it  is  the  indicating 
instrument,  and  is  acted  upon  directly  by  air.  The  lower 
portion  of  the  instrument  consists  of  a  short  cylindrical 
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chamber,  on  which  is  made  to  rotate  a  four-blade  fan, 
whose  spindle  runs  on  ball  bearings.  The  indicating 
portion  consists  of  a  light  axle  suspended  in  jewel  centres, 
with  a  pointer  and  an  aluminium  vane.  This  vane  can 
move  in  an  annular  chamber  so  aiTanged  that  over  the 
side  of  the  vane,  in  whatever  position  it  may  be,  a  passage 
leads  to  the  vertical  tube  on  the  fan  box  and  over  the  other 
passage  to  the  open  air.  The  result  is  that  the  difference 
in  pressure  of  the  air  whirling  in  the  bo'X,  due  to  centri- 
fugal force,  and  that  outside,  acts  on  the  vane,  and  thus 
controls  the  pointer. 

The  Stanley  "  D'Arsonval  "  Edgewise  "  and  "  Circular  " 
pattern  moving  coil  ammeters  had  a  very  neat  appearance, 
the  good  feature  being  the  ease  with  which  the  parts  can 
be  examined. 

The  "  Dwarf  "  circuit  breakers  are  a  face  ty]]e  of  instru- 
ment, specially  designed  for  dealers  witli  small  motor 
currents.  They  can  be  arranged  to  operate  with  overhead, 
underload,  reverse  current,  and  no  voltage.  A  point  to  be 
noted  is  that  when  the  current  is  broken  the  whole  coil  of 
the  switch  mechanism  is  disconnected  from  the  live  circuit. 

Of  the  larger  types  of  circuit  breaker  shown  was  the 
Stanley  "  Edgewise  "  instrument.  It  consists  of  three  main 
portions — the  switch,  the  closing  mechanism,  and  the 
tripping  gear.  The  closing  mechanism  is  on  the  well-known 
"  toggle  joint "  principle,  the  handle  being  loose,  allowing 
of  a  sudden  release  should  the  circuit  not  be  in  condition  to 
be  switched  on.  The  switch  is  fitted  with  large  carbon 
contacts  for  taking  the  destructive  sparking. 

The  Junior  circuit  breaker  is  a  neat  design  for  dealing 
with  smaller  currents. 

The  firm  showed  some  samples  of  their  well-known 
'  Peel "  switch  of  chopper  pattern,  and  their  Adelphi 
switches,  also  a  special  switch  and  fuse  in  lock-up  box  for 
mine  use. 

Messrs.  Veritys  Limited,  Hardman  Street,  Deansgate, 
Manchester,  showed  a  special  design  of  circuit  breaker. 

The  Atmospheric  Steam  Heating  Company  Limited  send 
a  descriptive  pamphlet  of  their  system  of  steam  heating  with 
steam  at  or  below  the  pressure  of  the  atmosphere.  The  merits 
of  their  system  can  be  judged  by  the  many  important  establish- 
ments that  have  adopted  heating  by  this  means,  amongst  which 
may  be  mentioned  the  Imperial  Institute,  the  new  Post  Office 
Savings  Bank,  Midland  Hotel,  Manchester,  the  University 
College  Hospital,  and  the  Hotel  Cecil  extensions. 
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DYNAMO   AND    MOTOR  TESTING.* 

{Concluded  from  page  490.) 

Two  Coupled  Dynamos  Connected  in  Series. — Experiments  in 
which  machines  are  coupled  together,  so  that  one  machine 
STipplies  part  of  the  power  required  to  drive  the  other,  may 
be  carried  out  in  a  considerable  number  of  other  ways.  Another 
method  may  be  mentioned,  wliich,  although  not  so  easy  to  carry 
out  as  that  just  described,  may  be  made  to  give  more  reliable 
results  in  the  hands  of  a  cajjable  observer'. 

Fig.  9.  In  this  case  the  two  armatures  are  connected  in 
series,  and  this  extra  power  is  supplied  in  the  form  of  current 
equal  in  amotint  to  the  output  of  the  generator,  but  at  a  lower 
voltage.  In  the  previous  experiment  the  machines  were  coupled 
in  parallel  instead  of  in  series,  and  the  extra  power  consisted 
of  a  supply  of  current  at  practically  the  same  voltage  as  that  of 
the  machines  being  tested,  but  small  in  amount. 

The  connections  for  the  experiment  are  shown  in  fig.  9, 
the  machine  M  acting  as  a  motor  to  drive  the  machine  G,  which 
acts  as  a  generator  and  contribiites  to  the  supply  of  power  given 
to  the  armature  of  M.  It  will  be  seen  that  the  two  armatures 
are  connected  in  opposition,  brushes  of  the  polarity  (marked  + 
in  the  figure)  being  joined  together. 

In  consequence  of  tliis  method  of  connection  the  —  brush  of 
the  generator  G  is  shown  to  be  connected  to  the  +  terminal 
of  the  source  of  supply.  The  generator  is  thus  connected  in 
series  with  the  supply  source  in  such  a  way  as  to  add  ifa 
voltage  to  that  of  the  source.  Consequently  the  voltage  avail- 
able at  the  terminals  of  the  machine  M  is  the  sum  of  the 
voltages  of  G-  and  of  the  source  of  supply. 

Motor  Te.sti/ig. — It  is  most  usual  for  motors  to  be  loaded  '«hen 
under  test  by  being  coupled  to  a  dynamo,  the  output  of  the 


circular  pattern  the  author  has  attached  to  the  spindle  of  the 
needle  a  brass  disc,  the  inertia  of  which  has  been  effectual  in 
securing  steady  readings.  Where  the  adoption  of  a  special  pulley 
with  internal  rim  for  water  cooling  is  not  possible,  as  is  fre- 
quently the  case  where  tests  are  to  be  condiicted  on  motors  in 
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gitu,  tests  of  power  developed  can  only  be  taken  for  very  short 
periods  until  the  pulley  becomes  overheated,  and  time  must  then 
be  allowed  for  the  pulley  to  cool  between  successive  readings. 
As  a  rough  guide  of  the  power  which  can  be  absorbed  from  a 
pulley  of  a  given  size  without  overheating,  the  following 
approximate  rule  may  be  used:  — 

If  6  =  breadth  of  pulley  in  inches, 
d  =  diameter  of  pulley  in  inches, 
H.P.  =  horse  power  to  be  absorbed, 
then  bd  =  H.P.  x  23o   for  air-cooled  pulleys, 
or  hd  =  H.P.  X  4-7  for  water-cooled  pulleys. 


Fig.  10.— RIETER  DYNAMOMETER, 


dynamo  being  either  absorbed  in  resistances,  returned  to  the 
mains,  or  supplied  to  the  motor  in  one  of  the  methods  detailo  i 
above. 

The  output  of  the  motor  in  such  cases  is  obtained  by  measuring 
the  amperes  and  volts  supplied  by  the  generator,  the  efficiency 
of  which  must  be  known.  In  this  way  the  output  can  be 
measured  on  delicate  instruments  with  the  same  accuracy  as 
the  power  supplied  to  the  motor.  This  method  is  iiu,re  con- 
venient than  the  use  of  absorption  brakes,  which  are  generally 
considerably  more  trouble  to  apply  to  the  motor  and  require 
a  supply  of  water  for  cooling. 

When  brake  tests  have  to  be  made  on  the  customer's  premises 
or  elsewhere,  the  form  which  is  generally  the  handiest  for  such 
high  speeds  as  those  of  electrical  machines  is  that  of  a  flexible 
band  of  webbing  or  cotton  rope  from  one  end  of  which  load 
weights  may  be  conveniently  hung,  while  the  other  end  is 
attached  to  a  spring  balance  secured  to  a  fixed  point  of  support. 
In  order  to  damp  small  vibrations  of  the  needle  of  balances  of 


"  Abstract  of  a  paper  read  before  the  Civil  and  Mechanical  Engineers'  Society,  on 
3rd  March,  1901,  by  Professor  C.  F.  Smith,  VVh  Sc.,  A.M.I.E.E. 


With  specially  high  speeds,  and  consequently  light  surface 
pressure,  these  values  for  b  d  may  be  slightly  exce^ed. 

Magnetic  brakes  have  been  introduced  in  certain 'cases  with 
considerable  success.  In  these  brakes  electro-magnets  acting 
upon  the  rim  of  a  pulley  and  flywheel  induce  eddy  currents  in 
the  rim.  In  consequence  of  these  eddy  currents  and  the 
hysteresis  of  the  material  of  the  wheel  a  retarding  pull  is 
exerted,  and  the  energy  driving  the  wheel  is  converted  Into  heat 
in  the  material  of  the  rim. 

There  are  two  forms  of  such  brakes.  In  the  first  the 
retarding  pull  is  not  directly  measured,  and  the  horse  power 
absorbed  can  only  be  calculated  from  previous  calibration 
of  the  apparatus.  By  means  of  this  form  of  brake  as  much 
as  1,000  H.P.  has  been  absorbed  in  a  large  flywheel. 

In  the  second  type  of  brake,  fig.  10,  the  pull  on  the  retarded 
wheel  is  balanced  by  a  jockey  weight  sliding  on  a  graduated 
lever.  The  power  absorbed  in  this  case  is  therefore  calculated 
in  exactly  the  same  way  as  with  an  ordinary  mechanical  brake. 
The  author  has  not  actually  employed  a  brake  of  this  kind, 
but  he  has  been  informed  that  it  is  extremely  easy  and  pleasant 
to  work  with. 
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THE    ELECTRIFICATION    OF    THE  MERSEY 
RAILWAY. 

In  The  Practical  Engineer  of  March  18th  and  25th  we  gave 
an  abstract  of  a  paper  on  the  Mersey  Railway  as  electrified, 
which  was  read  by  Mr.  Kirker  and  discussed  before  the 
Manchester  Section  of  the  Institution  of  Mechanical 
Engineers. 

We  are  now  enabled  to  give  an  illustrated  description  of 
the  cliief  features  of  the  "eneratincr  station  and  rolling 


interruption  of  the  existing  traffic,  and  the  change  over 
from  steam  to  electricity  was  made  instantaneous. 

Commencing  with  the  power  station,  this  is  situated  at 
Hamilton  Square,  Birkenhead,  adjoining  the  passenger 
station.  In  this  building  there  are  three  main  engine  and 
dynamo  sets,  consisting  of  Westinghouse-Corliss  compound 
engines,  each  having  a  nominal  capacity  of  1,650  horse 
power,  but  capable  of  developing  up  to  2,500  liorse  power. 
They  are  of  the  vertical  type  (see  figs.  1  and  2),  with  the 
djmamos  placed  between  the  high  and  low  pressure  cranks. 


Fig.  1  — top  VIEW  OF  ONE  OF  THE  MAIN  GENERATING  UNITS  AND  ENGINE  ROOM. 


stock.  Most  readers  are  doubtless  familiar  with  the  history 
of  the  Mersey  Railway,  and  the  conditions  which  led  up  to 
the  decision  of  the  directors  to  modernise  the  whole  system  ; 
sufiice  it  to  say,  therefore,  that  t]\e  contract  for  the  com- 


the  armature  shaft  being  part  and  parcel  of  the  main 
crank  shaft.  The  engines  stand  30  ft.  high,  and  have  an 
im]>osing  appearance,  each  set  occupying  about  30  ft.  square. 
The  cylinders  of  each  of  the  sets  have  diameters  of  30  in. 


Fig.  3. -view   OF  MAIN  SWITCHBOARD. 


]ilete  electi'iflcation,  including  the  supply  of  rolling  stock,  ,  and  60  in.  respectively,  with  a  stroke  of  4  ft.,  the  steam  in 

was  placed  with  the  Westinghouse  Electric  and  Manufac-  '  passing  from  the  high  to  the  low  ]iressure  cylinders  being 

turing  Company  Limited  in  July,  1901,  and  the  work  was  j  re-lieated. 

accomplished  and  electric  traction  inaugurated  in  May,  '  The  dynamos  are  nominally  of  1,250  kilowatts,  giving  a 

1903.    The  uiidertakiiig  was  proceeded  with  without  any  continuous  current  of  650  volts,  and  are  built  with  connec- 
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tions  and  collecting  rings  foi-  three-phase  currents  at  25 
periods  when  running  at  the  normal  speed  of  94  revolutions 
per  minute,  but  no  use  of  this  system  is  at  present  being 
made,  continuous  currents  being  used  throughout  the  whole 
system. 

Besides  these  three  sets  there  are  two  smaller  generating 
sets  of  300  horse  power  each ;  they  are  used  on  the  lighting 
circuits,  and  being  of  the  same  voltage  as  the  large 
tiiachines,  are  available  as  stand-byes  in  case  of  necessity. 
The  two  small  sets  are  also  of  the  vertical  compound  type, 
with  cylinders  16  in.  by  27  in.  by  16  in.  size,  and  are  each 
direct  coupled  to  a  200  kilowatt  continuous-cun-ent  West- 
inghouse  generator.  There  is  one  common  exhaust  main 
situated  below  the  engine-room  floor,  the  largest  portion 
of  which  is  4  ft.  diameter.  In  the  dynamo  room  is  a 
boosting  set,  used  in  connection  with  a  set  of  320  chloride 
cells.  These  take  the  variations  of  the  load  to  a  consider- 
able extent,  and  thus  equalise  the  strains  which  would 
otherwise  be  placed  upon  the  main  generators.  The  switch- 
board is-pJaced  on  a  gallery  at  one  end  of  the  main  building. 
It  . is  about  18  ft.  wide,  the  boards  being  placed  well  out  in 
the  centre,  giving  very  free  access  to  the  back  connections. 
Fig.  3  gives  a  front  elevation  of  the  board,  whilst  in  fig.  1 
its  relative  position  in  the  engine  house  can  be  seen. 
There  are  19  panels  of  marble,  fitted  with  the  Westing- 
liouse  standard   type   of    switches   and   instruments  for 


Fig.  2. — Ihe  1,650  H.P.  Westiiighouse  Generator. 


generators,  feeders,  lighting  circuits,  and  the  booster,  etc. 
The  feeders,  of  which  there  ai'e  nineteen,  consist  of  massive 
lead-covered  cables,  pass  down  through  a  tunnel  to  a 
ventilation  lieading  below  the  power  station,  and  thus  to 
the  various  parts  of  the  line  for  connection  to  the  "  third 
rail." 

Ill  the  boiler  house  are  situated  the  steam-raising  plant, 
consisting  of  two  batteiies  of  Stirling  water-tube  boilers. 
There  are  at  present  nine  of  these  fixed,  each  having  a 
lieating  surface  of  4,370  square  feet,  and  a  working  pressure 
of  1701b.  per  square  inch.  The  chinmey  is  250  ft.  high, 
with  an  inside  diameter  at  the  base  of  13  ft.  Mechanical 
stokers  are  fitted  to  the  boiler  fronts,  worked  from  four 
Westinghouse  small  steam  engines.    Staffordshire  coal  is 


used,  being  passed  from  the  wagons  direct  to  a  breaker 
worked  by  a  Westinghouse  electric  motor ;  it  is  then  raised 
to  overhead  bunkers,  and  so  distributed  automatically 
through  hoppers  to  the  stokers  Economisers  by  the  Clay 
Cross  Company  are  fitted  in  the  main,  flues,  the  scrapers 
being  electrically  worked.  A  complete  water-softening 
plant  has  been  erected  in  the  boiler  house;  it  is  capable  of 
dealing  with  3,000  gallons  of  new  feed  water  per  hour, 
besides  the  re-purification  of  10,000  gallons  of  condensed 
water  per  hour. 

In  a  separate  building,  but  close  to  the  boiler  house,  is 
a  large  beam  engine  and  pumps,  used  for  draining  the 
tunnels,  which  re(iuire  steam  fi-oin   three  of  tlie  Stirling 


Fig.  4. — View  of  Collector  Bail,  showing  Fishplate  aud  Bonding, 

boilers  to  work  them.  A  new  pmnp  house  has  been  erected, 
and  it  is  calculated  that  one  l)oiler  will  ])e  sufficient  to 
su]iply  the  necessaiy  steam.  The  total  quantity  of  water 
pumped  from  the  tunnels  is  no  less  tlian  6,000  gallons  per 
minute. 

With  regard  to  the  permanent  way,  this  has  been  whollj'' 
relaid  with  86  lb.  rails  in  30  ft.  lengths.  The  bonding  is 
of  the  "  Protected  "  type,  having  flexible  centres  and  solid 
ends,  which  are  swelled  by  hydraulic  pressure  into  holes 
drilled  in  the  webs  of  the  rails.  Each  joint  has  two  bonds 
of  this  type,  besides  2  ft.  bonds  attached  to  the  rail  base. 
The  conductor  rail  is  placed  outside  the  main  track,  the 
inner  edge  being  1ft.  8|in.  from  the  inner  edge  of  the 
nearest  rail,  and  the  top  surface  being  5  in.  above  the  main 
rail  surface,  tlius  allowing  of  s\ifl[icient  clearance  of  the 
collecting  shoe  when  passing  over  crossings.  In  fig.  4  is 
shown  the  collector  rail,  as  connected  complete  with  a 
protecting  fish  plate. 

(To  he  continued. ) 


Lancashire  Locomotives  for  India. — -A  contract  for 
thirty-one  railway  locomotive  eng'ines  and  tenders  required  for 
tlia  Indian  State  B  ail  ways  lias  been  definitely  placed  with 
Messrs.  Beyer  and  Peacock  Limited,  of  G-orton.  These 
locomotives  are  for  the  main-line  service  and  are  of 
exceptional  size,  so  that  the  contract  is  expected  to  keep  the 
firm  fairly  Inisy  over  the  remainder  of  the  year.  It  is  under- 
stood that  fifteen  of  the  locomotives  are  to  be  delivered  within 
the  ensuing  six  months. 

Steam  Turbines  for  Gasworks. — Messrs.  C.  A.  Parsons 
and  Company,  of  Newcastle-on-Tyne,  are  building  a  special 
type  of  gas  exhauster,  driven  by  one  of  their  steam  turbines, 
for  the  Glasgow  Corporation  Gasworks.  It  has  a  capacity  of 
780.000  cubic  feet  per  hour.  A  larger  machine  has  lately  been 
installed  at  the  Coltness  Ironworks,  Lanarkshire,  and  is  giving 
great  satisfaction.  The  capacity  is  1,700,000  cubic  feet  per 
hour.  The  exhauster  is  on  the  outlet  of  the  liquor  washers, 
and  at  20  in.  vacuum,  and  it  passes  the  gas  to  the  clean  liquor 
washers  under  a  pressure  of  Sin. 
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THE    ADAPTABILITY    OF  ELECTRICAL 
DRIVING. 

[Concluded  from  payc  yfSS.) 

Now  that  we  have  forniTilated  tlie  necessary  data  by  which  wc 
can  arrive  at  the  approximate  efficiency  of  any  desired  plant, 
perliaps  it  will  be  advisable  to  carefully  consider  the  grotip 
system  of  electrical  driving.  It  has  already  been  shown  that 
the  grouping  system  cannot,  as  a  general  nile,  be  as  efficient  as 
individual  driving,  but  under  some  circumstances  it  is  certainly . 
more  economical. 

In  the  past  there  has  been  a  great  diversity  of  opinion  as  to 
whether  each  machine  should  be  driven  by  a  motor,  or  a 
number  of  smaller  machines  should  be  grouped  together  and 
driven  from  a  short-line  shaft  by  one  motor,  but  it  is  now 
generally  recognised  that  where  machines  are  in  constant  use, 
provided  they  are  below  a  given  horse  power — say  5  H.P. 
grouping  is  the  most  desirable.    Thisi  method  most  successfully 


printed  in  italics,  and  in  tests  Table  V  it  is  seen  that  a  7^  B.H.P. 
motor,  when  driving  three  machine  tools  through  42  ft.  of  line- 
shafting,  entails  a  loss  of  10'5  j3er  cent,  whereas  a  similar  sized 
motor,  driving  five  machine  tools  through  150  ft.  of  line-shafting, 
shows  a  loss  of  60  per  cent  absorbed  by  friction.  But  if  a 
projjer  system  of  motor  units  is  employed,  and  this  is  the 
first  thing  that  ought  to  be  settled  in  planning  the  electrical 
driving  of  a  works,  there  would  be  no  difficulty  in  obtaining  a 
high  efficiency,  as  it  is  only  necessary  to  sub-divide  the  machines 
into  the  most  efficient  groups  to  suit  the  units.  In  the  average 
engineering  works,  5  B.H.P.  can  be  taken  as  the  smallest  unit 
to  be  used,  except  in  special  cases  of  isolated  machines,  or 
machines  used  for  intermittent  wofking.  This  motor  has  an 
efficiency  of  82  per  cent  at  J  load,  and  can,  therefore,  be  looked 
upon  as  an  efficient  power  unit.  In  the  majority  of  cases,  the 
other  useful  power  units  can  be  taken  as  7^,  10,  and  15  B.H.P., 
and  only  in  works  where  very  heavy  materials  are  handled  will 
it  be  found  necessary  to  have  larger  units,  except,  of  course, 
for  individual  machine  driving. 


FUEL  COST  OF  ELECTRICAL  ENERGY. 
TABLE  v.— Slow-speed  Horizontal  and  Vertical  Condensing  Engines,  Direct-coupled. 


I.H.P.  of 

Engine. 

Pounds  of  steam  per 
I.H.P.  hour. 

Total  pounds  of  steam 
per  hour. 

*  Total  pounds  of  coal 
per  hour. 

t  Cost  of  coal  per  hour 
in  pence. 

-  Output  of  generator 
,  in  kilowatts. 

Cost  of  current  per 
B.T.U.  in  pence. 

Full 

i  h 

Full 

i 

i 

Full 

i 

h 

Fall 

? 

i 

Full 

f 

Full 

3  ■ 
4 

25 

1'. 

17 

10 

375 

320 

238 

54 

40 

34 

2-0 

2-5 

1-8 

14-7 

10'6 

6-4 

•197 

•236 

■282 

50 

la 

16J 

18i 

725 

620 

462 

104 

89 

6o 

5-6 

4-S 

3-0 

30 

22 

13-2 

■187 

•218 

■265 

100 

l-.J 

17J 

1350 

1160 

875 

103 

166 

1.5 

10-3 

S-9 

6-7 

00-5 

43-5 

26 

•17 

•204 

■258 

250 

13 

15 

17 

3250 

2S20 

2120 

465 

405 

303 

25 

21-7 

16-3 

155 

110 

68 

•162 

•197 

•24 

500 

12i 

Hi 

16i 

6250 

5450 

4130 

800 

780 

590 

48 

42 

32 

308 

218 

130 

•15  J 

•193 

■246 

lOOO 

•  12 

14 

16 

12000 

10500 

8000 

1710 

1500 

1140 

92 

81 

« 

620 

410 

265 

•148 

■184 

■23 

Basis. — *  7  lb.  of  steam  per  pound  of  coal.       f  Coal  at  10s.  per  ton.       Steam  pressure,  150  lb.  per  square  inch. 


overcomes  the  great  variation  of  power  that  is  experienced  in 
the  driving  of  small  machines,  due  to  the  difference  in  the  load, 
and  the  cycle  of  operations,  and  is  naturally  more  efficient  than 
if  a  number  of  smaller  motors  were  employed  on  account  of  the 
necessarily  lower  efficiency  (see  Table  III),  as  well  as  more 
economical  in  first  cost  and  up-keep.  Moreover  than  this,  the 
aggregate  of  the  horse  power  of  the  high  motors  would  be  much 
higher  than  the  horse  power  of  the  one  motor  driving  the 
group  of  machines,  as  each  of  the  smaller  motors  must  be  large 
enough  tn  deal  with  the  maximum  load  of  its  machine,  whereas 


Now  that  it  has  been  shown  that  the  efficiency  of  electrical 
distlriution  compares  favourably  with  that  of  mechanical  dis- 
tribution, there  yet  remain  certain  advantages  that  cannot  be 
overlooked. 

In  these  days  of  specialisation,  it  is  of  the  greatest  import- 
ance that  machinery  and  departments  should  be  arranged  with 
a  view  to  economical  and  increased  output,  and  it  is  now 
possible  for  the  works  organiser  to  achieve  this'  result  without 
taking  into  account  how  the  power  has  to  be  delivered  to  the 
machines.    It  is  no  longer  necessary  to  arrange  the  machinery 


TABLE  \T. — High-speed  Vertical  Condensing  Engines,  Direct-coupled. 


I.H.P.  of 
Engine. 

Pounds  of  steam  per 
I.  H  P.  hour. 

Total  pounds  of  steam 
per  hour. 

*  Total  pounds  of  coal 
per  hour. 

t  Cost  of  coal  per  hour 
in  pence. 

Output  of  generator 
in  kilowatts. 

Cost  of  current  per 
B.T.U.  in  pence. 

Full 

i 

Full 

J 

Full 

1 

h 

Full 

i 

i 

Full 

J 

Full 

25 

21 

21^3 

22-5 

525 

403 

282 

75 

58 

40 

4 

3-1 

2-2 

15 

10^7 

6^4 

■206 

•29 

.344 

50 

20 

20-5 

21  ■S 

lOCO 

770 

539 

143 

110 

77 

7-5 

5-9 

4-1 

31 

•22 -4 

136 

■242 

•263 

■3 

100 

10 

10^5 

20-5 

1900 

1460 

1025 

272 

210 

147 

14^5 

11-2 

7^9 

62^5 

45 '5 

28 

■232 

■216 

■282 

250 

17^25 

17^75 

18^7 

4820 

3330 

2340 

018 

477 

335 

33 

25^5 

IS 

161 

107 

72 

205 

■238 

■25 

500 

16^5 

17 

IS 

8250 

6380 

4500 

1180 

910 

644 

63 

4S-9 

34^5 

326 

236 

149 

■193 

■214 

•232 

1000 

16-0 

16^5 

17^5 

16000 

12370 

8750 

2290 

1770 

1250 

133 

95 

67 

655 

475 

298 

•203 

•2 

•225 

1000 

13^5 

14 

15 

13500 

10500 

7500 

1930 

1500 

1070 

103^5 

80-5 

57^5 

645 

467 

290 

■161 

•172 

■loS 

Basi.s. — *  71b.  of  steam  per  pound  of  coal.       t  Coal  at  lOs.  ptr  ton.       Steam  pressure,  150  lb.  per  square  inch. 


only  a  slight  addition  is  required  to  the  average  working  load  in 
the  case  of  the  group-motor,  sufficient  to  be  capable  of  dealing 
witli  the  heaviest  loads  of  a  certain  percentage  of  the  machines 
in  question. 

The  greatest  care,  however,  must  be  taken  that  too  many 
machines  are  not  driven  from  one  motor,  or  that  they  are  not 
spread  over  too  big  an  area,  as  this  would  only  entail  additional 
shafting,  counter-shafts,  and  belts,  resulting  in  the  distribution 
losses  being  greater  than  was  the  case  with  the  system  of  engine 
and  shafting.  This  is  clearly  demonstrated  in  Table  IV.  In 
this  table  the  bad  examples  of  group-driving  were  purposely 


•  Paper  read  before  the  Manchester  Association  of  Engineers,  on  March  26tli, 
1904,  by  Mr.  B.  Longbottom. 


in  parallel  lines  down  the  works,  so  that  it  can  be  driven  from 
line-shaftsi  supported  from  the  main  girders,  as  is  the  case  ■with 
the  best  arranged  mechanical  distributions;  but  under  the  same 
roof  he  can  have  as  many  sections  or  departments  as  he  wishes, 
eacli  entirely  self-contained. 

It  is  quite  probable  that  in  attaining  this  result  some  sections 
will  not  be  driven  as  efficiently  as  may  have  been  possible,  but 
provided  the  production  is  increased  by  tlie  arrangement  with 
the  same  outlay  in  labour,  it  justifies  itself.    The  saving  of 
power  in  such  an  instance  is  of  secondary  consideration.  Now 
that  there  is  no  longer  the  weight  and  strain  of  heavy  shafting 
I    on  the  girders  to  contend  with,  lighter  structures  can  be  used, 
I    resulting  in  a  material  reduction  in  the  cost  of  the  building, 
I    thus  further   defraying  the  cost  of  the  electrical  plant. 
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Then  the  advent  of  portable  machine  tools,  and  other  labour- 
saving  devices,  has  been  rendered  more  possible  by  the  electric 
motor,  and  the  economies  to  be  obtained  by  these  methods  of 
manufacture  are  daily  becoming  more  apparent. 

Again,  in  new  works  there  is  always  a  danger  with  mechanical 
distribution  of  the  power  plant  becoming  too  small  as  the 
business  increases,  with  disastrous  results  as  far  as  further 
development  is  concei-ued ;  but  an  electrical  system  is  perfectly 
elastic,  it  being  only  necessary  to  put  down  another  generating 
unit  and  an  additional  panel  on  the  main  switchboard,  and  this 
can  be  done  without  in  any  way  affecting  the  efficiency  of  the 
existing  plant. 

It  is  now  possible  for  the  smallest  user  to  obtain  electricity 
for  power  purposes  at  a  price  varying  from  Id.  to  2d.  per  unit 
from  our  Corporation  and  Supply  Companies,  and  this  must  be 
of  vital  importance  to  young  firms  who  require  their  available 
ca.pital  for  other  useful  purposes,  especially  when  they  have  the 
knowledge  that  their  power  costs  them  comparatively  little  more 
than  would  have  been  the  case  if  they  had  had  a  plant  of 
their  own. 

As  a  conclusion  to  this  paper,  I  thought  that  a  set  of  tables 
giving  the  fuel  cost  of  generating  electricity  by  direct  coupled 
steam  or  gas-engine  sets,  would  be  of  interest,  if  only  to  show 
the  figures  that  our  steam  and  gas  engineers  are  prepared  to 
guarantee. 


Mr.  Fox  said  they  had  also  installed  electrical  driving,  and 
with  satisfactory  results. 

Mr.  Bickertoii  said  the  conclusion  he  drew  with  regard  to 
electrical  transmission,  was  that  when  they  could  attach  the 
motor  direct  to  the  machine  they  got  a  more  efficient  arrange- 
ment than  they  could  by  group  driving,  but  there  w;i.s  one 
disadvantage,  that  in  the  ('ase  of  a  large  macliine  it  required 
vei-y  much  greater  power  to  start  it  than  to  keep  it  running. 
With  group  driving  the  figures  given  in  the  j>apcr  were  all 
against  electrical  transmission,  and  the  gas  engine  would  give 
far  greater  efficiency  than  the  reader  had  claimed  for  electrical 
transmission. 

Mr.  W.  H.  Johnston  said  their  firm  had  erected  new  works 
which  were  entirely  driven,  by  electric  motors.  These  works 
occupied  a  large  area  and  the  power  required  was  small.  By 
means  of  electrical  driving  they  were  enabled  to  distribute  their 
power  just  as  it  was  required,  and  over  long  distances.  They 
had  found  very  great  advantage  in  electrical  driving.  They  had 
35  small  motors,  and  they  could  put  a  motor  down  just  where 
it  was  wanted.  It  was  true  there  was  more  expense  than  in 
mechanical  driving,  but  the  convenience  obtained  was  largely 
in  excess  of  any  increased  cost. 

Mr.  Hetlierington  referred  to  portable  electric-ally  driven 
tools,  and  remarked  that  with  the  increased  cutting  speeds 
recently  introduced  more  powerful  motors  had  becnme  necessary. 


TABLE  Vir. — Gas  Engines.  Direct-coupled. 


a 

Town  gas  (heat  valve,  7(0). 

Producer  Gas. 

Cost  per  B.T.U. 

in  pence. 

I.H.P.  of  eng 

Cuhic  feet  per 
I.H.P.  hour. 

Total  cubic  feet 
per  hour. 

Cubic  feet  per 
kilowatt  hour. 

Lb^.  of  fuel  per 
I.H.P.  hour. 

Total  fuel 
per  hour  (pounds). 

Pounds  of  fuel 
per  kilowatt  hour. 

*  Town  gas. 

t  nowson  gas. 
Anthracite  coal. 

t  Mond  gas. 
Bituminous  ccal. 

Full. 

1 

1 

Full. 

} 

Full. 

i 

h 

Full. 

1 

1 

Full. 

i 

h 

Full. 

1 

1 

Full. 

S 

i 

30 

IS 

374 

296 

231 

24-9 

26-3 

30-8 

•93 

26-7 

21-2 

16-5 

f78 

1-88 

2-2 

•63 

•63 

•74 

•238 

■252 

•29} 

•057 

■06 

•071 

45 

12-5 

575 

460 

358 

23 

24-5 

28-0 

■9 

41-4 

33 

25-7 

1-1)5 

1-76 

2-06 

•55 

•59 

•69 

•221 

•236 

•376 

■053 

•057 

•066 

00 

12 

1095 

875 

670 

21-9 

23-3 

26 '8 

■86 

78  •S 

62^7 

48 

1-57 

1-67 

1-92 

•53 

•56 

•64 

•21 

•224 

•2.57 

•05 

•054 

•062 

175 

12 

2130 

1700 

1296 

21-3 

22-7 

25-8 

•86 

152-5 

122 

92^5 

1-52 

1-63 

1-85 

•51 

•51 

•62 

•204 

•218 

248 

■049 

•052 

•059 

500 

•75 

391 

316 

241 

1-32 

1-i 

1-61 

•177 

•188 

•216 

-042 

•045 

•052 

1000 

•75 

780 

623 

478 

1-3 

VSS 

1-59 

-174 

•185 

•213 

•042 

'044 

•051 

Basis.—*  Gas  at  2s.  per  1000. 


t  Coal  at  25s.  per  ton. 


I  Coal  at  6s.  per  ton. 


The  steam  tables  have  been  compiled  from  the  data  kindly 
supplied  to  me  by  Mr.  George  Saxon  and  Mr.  W.  Stead,  and  the 
gas-engine  table  from  data  received  from  Mr.  H.  N.  Bickerton, 
to  which  gentlemen  I  take  this  opportunity  of  conveying  my 
best  thanks. 

Discussion. 

The  President  (Mr.  Alfred  Saxon)  said  they  had  had  an 
excellent  paper.  It  had  its  strong  points  and  also  its  weak 
points. 

Mr.  Ashbury  remarked  that  the  paper  was  one  in  which  mcst 
of  them  were  directly  interested,  and  that  any  tangible  and 
practical  information  on  the  subject  of  electrical  driving  would 
be  of  great  value. 

Mr.  Rigby  complimented  Mr.  Longbottom  on  the  ingenious 
way  in  which  he  had  made  the  best  of  a  bad  case. 

Mr.  Cook  was  disappointed  that  the  paper  had  been  so 
exclusively  theoretical.  Many  attempts  had  been  made  to  apply 
electrical  driving  to  cotton  machines,  but  it  had  not  taken  very 
well.  He  had  seen  many  disastrous  failures,  but  only  one  or 
two  successes.  If  the  works  with  which  he  was  connected  had 
to  change  again  from  steam,  it  would  be  to  gas  engines. 

Mr.  Geo.  Saxon,  after  remarking  that  they  had  been  behind 
America  in  adopting  electrical  driving,  said  Messrs.  Kendal  and 
Gent  were  the  first  engineering  firm  in  that  district  to  put  down 
a  completely  electrically  driven  plant,  and  he  did  not  think  the 
firm  had  regretted  this  step.  At  their  own  works  they  had 
installed  electric  motors,  and  they  would  not  go  back  to  the  old 
state  of  affairs.  Their  experience  was  that  althougli  it  was  not 
more  economical  than,  a  well-planned  mechanicai  drive,  it  had 
the  advantage  of  adajitation  to  different  requirements,  and  was 
well  worth  the  extra  outlay  which  it  had  involved. 

Mr.  Wells  spoke  of  the  great  advaut-age  obtained  by  electrical 
driving  in  the  case  of  large  portable  elect'-ically  driven  tools. 

Mr.  Hans  Reynolds  said  at  his  works  they  had  installe  1 
electrical  driving  with  most  satisfactory  results.  Their  machines 
were  driven  in  groups,  and  the  motors  had  never  given  then; 
the  slightest  trouble  except  that  at  the  very  first,  through 
inexperience,  one  armature  was  burned  out.  There  was  an 
enormous  advantage  in  electrical  driving  to  any  firm  who  did  not 
know  exactly  what  power  they  might  require. 


Mr.  Atkinson  said  the  tendency  of  the  last  few  years  in 
electrical  transmission  had  been  in  the  direction  of  group 
,  driving.  They  only  wanted  to  increase  this  a  little  more  and 
i  put  on  a  gas  engine  at  the  end  of  the  shaft,  and  they  would 
get  a  much  better  mechanical  efficiency  at  a  much  less  cost. 

The  Pi-esident  thought  electrical  driving  had  a  great  sphere 
of  application,  but  it  all  depended  upon  the  compactness  of  the 
plant  to  be  driven.  He  suggested  that  a  research  committee 
might  be  appointed  to  investigate  and  report  upon  the  effi.ciency 
of  the  various  kinds  of  driving  in  which  they  were  all  interested, 
and  this  committee  might  be  composed  of  electrical  engineers, 
gas  engineers,  and  mechanical  driving  engineers.  With  the 
introduction  of  roller  bearings  and  improved  lubrication  there 
would  be  a  great  improvement  in  mechanical  driving. 
Electricity  no  doubt  had  a  wide  field  of  application,  but  each 
case  would  have  to  be  decided  upon  its  own  merits. 

A  vote  of  thanks  having  been  passed  to  the  reader  of  the 
paper,  Mr.  Longbottom  briefly  replied  and  the  proceedings 
closed. 


NOTICES    OF    MEETINGS,  &C. 


Junior  Institution  op  Engineers. — May  6th,  paper  by 
Mr.  A.  W.  Young  on  "The  Design  of  a  Dry  Dock." 

Institution  op  Electrical  Engineers. — Glasgow  section. 
May  10th,  ordinary  meeting.  Birmingham  section.  May  11th, 
ordinary  meeting.  Dublin  section.  May  13tli,  ordinary 
meeting. 

Birmingham  Association  of  Mechanical  Engineers. — 
May  7th,  monthly  meeting.  May  14th,  Saturday  afternoon, 
visit  to  the  Birmingham  University  Power  Station. 

Iron  and  Steel  Institute. — Annual  dinner.  May  6th,  at 
Grand  Hall,  Hotel  Cecil.  Tlie  list  of  papers  to  be  read  at 
morning  meetings  on  the  5th  and  6th  May  at  the  Institution 
I    of  (jivil  Engineers  .-.as  given  in  our  last  issue. 


The  Great  Western  mail  train  from  Plymouth  to  Paddington 
accomplished  a  record  performance  on  Saturday  last,  doing 
246  miles  in  234  minutes. 
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BOILER  EXPLOSIONS. 

Abstracts  of  Recent  Board  of  Trade  Reports. 


Explosion  from  a  Portable  Boiler  due  to  Neglect. 

No.  1,473.  The  boiler  was  of  tlie  portable  locomotive 
type,  and  was  used  foi-  agricultural  purposes  on  a  farm  in 
Dorsetshire.  The  explosion  was  caused  by  the  plates 
foiming-  the  top  and  sides  of  the  firebox  having  become  so 
wasted  by  general  con-osion  as  to  be  unable  to  withstand 
the  pressure  of  601b.  per  square  inch  to  which  they  were 
subjected  at  the  time.  The  explosion  was  a  violent  one, 
the  crown  of  the  firebox  rujaturing,  as  shown  in  sketch. 
The  boiler  was  20  years  old,  and  had  only  recently  been 
licught  from  a  firm  of  engineers,  who  sold  second-hand 


Report  No.  14V3. 

boilei's,  and  who  certified  that  the  boiler  was  in  good  con- 
dition. It  appeared,  liowever,  that  it  had  never  been 
pro])erly  examined  and  tested  by  them,  but  that  they 
relied  on  a  statement  that  a  new  firebox  had  been  fitted 
shortlj-  before,  which,  however,  was  not  the  case.  Tlie 
commissioners  found  that  this  firm  were  to  blame  for  the 
explosion  by  their  carelessness,  and  ordered  them  to  pay 
£80,  to  be  taken  as  the  whole  of  tlie  costs  and  expenses  of 
tlie  investigation. 

Failure  of  a  Small  Vertical  Boiler. 
No.  1,474.  Still  another  case  of  an  explosion  from  a 
boiler  due  to  the  ignorance  of  a  "  casual  steam  user."  In 
this  case  the  boiler  exploded  through  being  utterly  worn 
out.  The  boiler  was  situated  on  a  farm,  and  supplied 
steam  to  an  engine  that  was  used  in  preparing  food  for 
pigs.  The  circumstances  attending  the  case,  and  the 
evidence  given  at  the  inquiry,  disclosed  the  lamentable 
want  of  knowledge  in  regard  to  the  management  and 
working  of  boilers  which  exists  amongst  a  certain  class  of 
men  in  whose  hands  the  management  of  boilers  used  in 
agricultural  work  is  frequently  placed.  It  is,  therefore, 
not  surprising  that  this  boiler  was  continued  in  work  until 
co}npleteh'  worn  out,  without  even  having  been  tested  or 
examined. 


Explosion  from  a  Vertical  Boiler  due  to  Over- 
heating. 

No.  1,47.5.  The  boiler  was  of  the  vertical  type,  known 
as  a  chimney-furnace  boiler,  and  was  about  27  years  old. 
It  was  27  ft.  2  in.  long  over  all,  and  5  ft.  in  diameter,  and 
was  made  of  iron.    The  shell  was  made  up  of  eight  belts 


of  plating,  with  two  plates,  originally  J  iu.  thick  in  each 
belt.  The  joints  were  lapped,  the  longitudinal  seams  being 
double  riveted  with  rivets  |  in.  in  diameter,  pitched 
2YiG  in.  apart,  and  the  cylindrical  seams  were  single  riveted, 
with  rivets  |  in.  diameter,  spaced  2'/, 6  in.  apart.  The 
lowest  belt  of  plating  in  both  shell  and  flue  was  conical, 
that  of  the  flue  being  3ft.  in  diameter.  The  renniinder  of 
the  flue  was  made  up  of  eight  cylindrical  rings  of  plating, 
the  six  lower  rings  were  each  made  of  one  plate,  originally 
^/lo  in.  thick,  and  their  diameter  was  2  ft.  6  in.  The 
vertical  seams  were  lap  welded,  and  the  rings  were  con- 
nected together  by  Adamson  joints.  Five  of  these  rings  were 
each  fitted  with  two  cross  tubes,  lying  at  light  angles  to  each  ' 
other,  one  near  the  lower  and  the  other  near  the  upper 
end  of  each  ring.  These  cross  tubes  were  welded  to  the 
sides  of  the  flue  ring.s.  The  upper  portion  of  the  flue  was 
lined  with  fii-e  bricks.  The  boiler  stood  upon  brickwork, 
and  was  fired  by  tlie  waste  gases  from  a  steel  slap  heating 
furnace.  The  explosion  was  caused  by  the  mpture  of  the 
sixth  flue  ring  from  the  boiler  bottom.  The  fractm-e 
commenced  at  a  patch  which  covered  the  part  of  the  flue 
ring  where  a  cross  tube  was  originally  welded  in,  and 
extended  on  either  side  of  it  for  a  total  length  of  3  ft.  10|  in. 
The  failure  of  the  ring  was  attributed  to  overheating. 
Boilers  of  this  class  are  very  liable  to  damage  through 
overheating,  owing  to  the  great  flashes  of  heat  which  come 
from  the  furnace,  and  in  this  case  the  boiler  appeared  to 
liave  been  sulijected  to  priming. 


Failure  of  a  Steam  Stop- valve  Chest  due  to  Water- 
hammer  Action. 

No.  1,476.  The  boiler-house  where  this  explosion 
occurred  contained  three  Lancashire  boilers,  ranged  side 
by  side,  each  fitted  with  a  separate  stop  valve.  The 
jurangement  of  the  piping  will  be  seen  from  the  figure. 
At  the  time  when  the  explosion  occurred  the  centre  boiler 
was  idle,  and  the  stop  valve  on  it  closed.  Such  conditions 
would  be  very  favourable  for  the  accumulation  of  water  in 
the  centre  branch  pipe,  resulting  from  the  condensation  of 
steam  in  the  system,  unless  due  attention  was  paid  to  the 
drainage  from  this  pipe.  Wlien  one  of  the  boilers  was 
shut  off  it  seemed  to  have  been  the  practice  to  leave  the 
drain  cock  on  the  steam  pipe  from  that  particular  boiler 
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open,  an  amoimt  tliought  sufficient  to  keep  the  pipe  clear 
of  water.  Owing  to  the  coldness  of  the  weather  the 
attendant  was  instiiicted,  just  previous  to  the  explosion 
occurring,  to  fully  open:  the  drain  cock  on  the  centre  branch 
pipe.  Finding  the  pipe  comparatively  cool,  he  concluded 
that  it  was  full  of  water,  and,  after  fully  opening  the  drain 
cock,  he  stood  by  the  side  of  the  pipe  waiting  till  it  should 
heat  up  with  the  return  of  steam  as  the  water  was  expelled 
fioni  it.  After  remaining  thus  for  two  or  three  minutes 
there  was  a  noise  and  violent  agitation  inside  the  pipe, 
and,  surmising  that  an  explosion  was  imminent,  the  atten- 
dant attempted  to  shut  the  drain  cock,  but  only  succeeded 
in  half  closing  it,  and  was  hurrying  out  of  danger  when 
the  cover  of  the  stop-valve  chest  was  blown  off,  and  he  was 
severely  scalded  by  the  escaping  steam.  The  cause  of  the 
failure  of  the  bolts  was  undoubtedly  water-hammer  action, 
and  the  only  prudent  course  to  have  followed  when  the 
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blanch  steam  pipe  was  found  to  be  full  of  comparative!)' 
tool  water  would  have  been  to  shut  off  tlie  steam  fi'om 
tlie  pipes,  and  when  the  pressure  had  fallen  to  have  drained 
the  water  lodging  in  them  before  steam  was  turned  on 
again. 


THE    METAL  MARKETS. 

Apeil. 

Muniifacturtd  Iron  and  Steel. — Tlic  employmeiil  m  the 
liiuslied  irou  aud  steel  industry  is  fair  without  pressure.  lu 
tlie  ^^ortli  of  Eugiamd  demana  is  somewkat  more  slack  than 
at  the  end  of  March.  The  plate  makers,  contrary  to  expecta- 
tions, have  so  far  not  made  any  further  advance  m  CLUotatious 
owing  to  a  lull  in  the  demand  for  new  steamers.  Steel  ship- 
plates  therefore  remained  at  £S  12s.  6d.,  with  angles,  at  iJo  5s. 
iron  ship-plates  and  angles  were  also  unchanged,  the  former 
at  .£6  7s.  6d.,  and  the  latter  .£6  2s.  6d.  Common  irou  bars 
at  Middlesbrough  are  quoted  £6  2s.  6d.,  and  basic  steel  bars 
^6  5s.,  all  less  the  customary  2^  per  cent  discount,  and  heavy 
steel  rails  are  still  quoted  dt4  10s.  per  ton  net  at  works.  In 
South  Shropshire  there  is  a  fair  amount  of  business  doing,  and 
conditions  show  much  improvement  compared  with  the  early 
part  of  the  year,  but  there  is  still  ample  room  for  further 
improvement.  Some  large  contracts  were  placed  in  the  district 
during  the  latter  part  of  the  month  and  quotations  became 
firm.  Best  marked  iron  bars  continue  at  ,£8,  with  second  grades 
at  £7,  and  common  unmarked  sorts  at  £6  to  =£6  5s.  The  steel 
makers  are  less  hain2>ered  with  foreign  competition,  and  are 
obtaining  £4:  7s.  6d.  to  ^64  10s.  per  ton  for  Bessemer  billets, 
and  £4:  iOs.  to  £4:  15s.  for  Siemens;  ,£6  to  .£6  5s.  for  mild 
steel  bars;  and  .£5  5s.  to  £5  12s.  6d.  tor  angles.  Steel  slup- 
plates  at  Barrow  are  quoted  ,£5  12s.  6d.  per  ton  net  f.o.b., 
but  demand  is  slow  and  the  mills  are  only  working  half-time. 

I'ig  Iron. — A  hrm  tone  ruled  generally  in  the  pig-iron  markets 
during  April.  At  Middlesbrough,  makers  of  Cleveland  iron  were 
not  eager  sellers,  as  they  are  still  well  oft'  for  orders  which 
will,  in  many  instances,  carry  them  through  the  current  quarter. 
Second  hands  do  not  offer  very  effective  competition,  as  at 
present  they  have  control  of  comparatively  little  iron.  Evidence 
of  the  scarcity  of  makers"  stocks  is  afforded  by  the  heavy  with- 
drawals from  the  public  warrant  stores.  The  present  pro- 
duction is  not  equal  to  the  requirements,  and  has  created  a 
very  firm  tone  on  the  market.  At  the  close  of  the  month,  No.  3 
Cleveland  was  fetching  44s.  6d.  per  ton,  with  a  few  special 
brands  3d.  per  ton  higher,  while  46s.  was  being  readily  paid 
for  No.  1.  No.  4  foundry  was  quoted  44s.  3d.;  No.  4  forge, 
44s.;  mottled,  43s.  6d.;  and  white,  43s.  3d.  per  ton  f.o.b.  East 
Coast  hematite  was  in  poor  demand,  and  too  much  is  being 
made;  mixed  numbers  are  obtainable  at  52s.  6d.  Shipments  from 
the  Cleveland  district  for  the  month,  to  the  27th,  amounted  to 
95,092  tons  as  compared  with  92,185  tons  last  year.  The  wages 
of  blast-furnace  men  will  be  reduced  during  the  next  three 
months  by  2^  per  cent,  the  last  quarter's  ascertained  net  selling 
price  having  fallen  to  47s.  3  97d.  per  ton.  The  hematite  trade 
at  Barrow  shows  very  little  improvement,  although  buyers  are 
beginning  to  show  more  disposition  to  make  fonvard  purchases. 
Two  additional  funiaces  have  been  put  in  blast,  and  others 
are  being  prepared  for  an  early  resumption  of  work.  Stocks 
in  makers'  yards  have  been  further  reduced,  but  warrant  stocks 
remain  steady  at  about  16,500  tons.  Up  to  the  end  of  the  third 
week  of  the  month  the  shipments  of  pig  iron  for  the  present  year 
from  Scotland,  Cumberland,  and  Cleveland  show  decreases 
compared  with  those  for  the  corresponding  period  last  year, 
of  22,497  tons,  23,550  tons,  and  29,737  tons  respectively.  The 
number  of  furnaces  in  blast  at  the  close  of  the  month  were : 
in  Scotland,  86;  in  Cleveland,  77;  and  in  Cumberland,  25. 
These  numbers  compare  with  87,  82,  and  34  respectively  last 
year.  The  stocks  of  iron  in  the  public  stores  on  April  1st  aud 
(HI  April  30tli  are  given  below,  and  show  in  the  aggregate  a 
reduction  for  the  month    of  14,155  tons. 

Public  Stores  Stocks  of  Pig  Ikon. 


April  Ist. 

April  30th. 

Tons. 

Tons. 

8,09S 

9,695 

97,79(i 

85,fil5 

300 

300 

19,952 

16,381 

126,140 

111,991 

Aggregate  decrease,  14,155  tons. 
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On  the  London  Metal  Exchange  the  daily  settlement  prices 
of  the  three  <'lasses  of  pig  iron  fluctuated  but  little,  the  highest 
and  lowest  quotations  being  as  follow :  Scotch,  52s.  9d.,  on 
the  5th,  and  52s.  on  and  after  the  20th.  Cleveland,  45s.  on 
the  13th,  and  44s.  l^d.  on  the  22nd.  Hematite,  55s.  6d.  oti 
the  14th,  and  54s.  6d.  on  the  27th.  Over  the  whole  montli 
the  averages  of  the  daily  quotations  were  as  under,  and  com- 
pare with  the  average  values  for  the  previous  months  of  the 
present  year,  and  with  those  of  the  corresponding  months  of 
1903,  as  g-ivsn:  — 


Monthly  Avekaoe  Daily  Settlement  Prices  op  Scotch,  Cleveland, 
AND  Hematite  I'k;  Iuon  on  the  London  Market. 


Year  1904. 

1  1903. 

Scotch. 

Cleveland. 

Hematite. 

■ '  Scotcli. 

Cleveland. 

Hematite. 

s.  d. 

s.  d. 

s.  d. 

s.  d. 

s.  d. 

s.  d. 

January   

49  9 

42  3^ 

52  7 

53  (i 

47  3 

58  4J 

February  .... 

50  5 

1-2  7 

52  10 

'    53  9 

48  4 

5S  8 

Marcli  

51  7 

45  0 

53  !S 

50  9 

51  8 

60  11 

April   

52  2J 

44  7 

54  Ui 

54  3 

19 

59  8 

Cii/ipcr. — Tlie  present  consumption,  of  copper  in  Europe,  India, 
and  Japan  is  undoubtedly  larger  than  ever  before,  while  in 
America  there  has  been  a  decided  change  for  the  better 
since  the  beginning  of  March.  Supplies  from  America 
continue  heavy,  and  there  is  reason  to  believe  that  large 
quantities  are  being  stored  on  the  Continent  within  easy  reach 
of  consumers,  which  do  not  appear  in  the  statistics  of  stocks 
as  published.  Speculation  is  much  restricted,  and  the  short 
account  has  been  practically  eliminated.  The  fear  of  mani- 
pulation for  Stock  Exchange  purposes  still  prevents  any  great 
increase  of  confidence,  however.  Leading  producers  appear  to 
have  very  little  left  for  disposal  during  the  next  few  months. 
On  the  whole,  prices  arc  likely  to  be  well  maintained  at  the 
present  level,  for  although  there  were  evidences  of  a  some- 
what easier  tendency  towards  the  end  of  April,  the  intrinsic 
position  of  copper  remains  strong.  The  visible  supply  on  April 
15tli  stood  at  13,220  tons,  and  the  stocks  in  England  and  France 
amounted  to  7,147  tons.  On  the  London  Metal  Exchange  the 
daily  settlement  price  of  standard  copper  fluctuated  but  little 
throughout  the  month,  the  highest  quotation  having  been 
^£59  2s.  6d.  on  the  6th,  and  the  lowest  ,£57  17s.  6d.  per  ton 
on  the  21st.  Over  the  whole  month  the  average  value  works 
out  at  ,£58  5s.  9d.,  and  compares  with  previous  months  of 
the  current  year,  and  with  the  corresponding  months  of  last 
year,  as  under;  — 

Monthly  Average  Daily  Settlement  Prices  of  Standard 
Copper  in  the  London  Market. 


Year  1901. 

Year  1903. 

£    8.  d. 

£    s.  d. 

57  12  0 

53  10  9 

56  10  10 

57    7  0 

57    5    7  _ 

03  13  7 

58    5  9 

62    0  1 

Best  selected  copper  remained  at  <£62  10s.  to  ,£63  per  ton 
throughout  April,  while  strong  sheets  advanced  to  ,£74  per  ton 
early  in  the  month  and  remained  at  this  figure  to  the  close. 

Lead. — The  market  for  lead  received  good  support  from 
America,  and  buying  on  home  account  was  on  a  fairly  large 
scale.  Prices  were  firmly  maintained  with  Spanish  at  from 
d£12  5s.  to  £12  6s.  3d.,  and  English  about  5s.  per  ton  higher. 
The  total  imports  of  lead  into  the  United  Kingdom  for  March 
amounted  to  18,662  tons,  as  against  19,887  tons  during  March, 
1903.  The  arrivals  from  Spain  *ere  9,111  tons,  from  Australia 
4,398  tons,  from  the  Uiuted  States  3,600  tons,  and  from 
Germany  1,026  tons.  The  exports  of  English  lead  during 
March  were  3,126  tons,  of  which  989  tons  went  to  the  East 
Indies  and  717  tons  to  Russia.  Of  foreign  lead  the  exports 
totalled  1,344  tons,  of  which  Germany  took  786  tons,  and 
Russia  383  tons. 

Tin. — The  visible  supply  of  tin  at  the  beginning  of  the 
month  amounted  to  16,433  tons,  showing  a  slight  decrease 
since  March  1st.  Shipments  from  the  Straits  during  March 
totalled  3,504  tons,  of  which  2,425  tons  came  to  Loudon,  667 
tons  went  to  America,  and  the  remaining  412  tons  to  the 
Continent.  Tin  still  has  a  large  cousumptive  demand,  both  in 
Europe  and  in  America.  The  Welsh  tinplate  industry  is 
experiencing  a  good  revival,  and  makers  are  becoming  extremely 
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busy.  The  Chinese  operators  are  less  in  evidence,  while  some 
of  their  followers  appear  to  have  sold  out,  but  the  chief  group 
are  still  holding  on  to  their  warrants,  which  appear  to  repre- 
sent a  large  proportion  of  our  stock.  Values  are  firmly  main- 
tained, the  daily  settlement  price  for  Straits  tin  on  the  London 
market  averaging  .£127  5s.  6d.  per  ton  over  the  whole  month, 
while  the  lowest  official  quotation  was  ^£126  lOs.  on  tlie  12th, 
and  the  highest  ,*138  5s.  on  the  5th.  The  average  value  com- 
pares with  previous  months  of  this  year,  and  with  tlie  corres- 
ponding months  of  1903,  as  below: — ■ 

Monthly  Average  Daily  Settlement  Prices  of  Straits  Tin  o.\  the 
London  Market. 


Year  1904. 

Year  1003 

£     s.  d. 

£  "s.  d. 

130   9  3 

127  19  2 

125  11  5 

132  18  0 

120    8  3 

130  12  11 

127    5  0 

137    1  0 

English  tin  fetched  about  i;i29  to  £131  per  ton. 

S'pelter. — Producers  still  appear  to  have  very  little  to  sell 
for  some  time,  while  consumers  are  holding  ofi,  and  are 
expected  very  soon  to  become  buyers  for  very  prompt  delivery. 
Values  were  well  maintained  during  the  greater  part  of  the 
month  and  advanced  somewhat  towards  the  close,  when  g.o.b.'s 
were  fetching  about  ^22  5s.,  and  special  sorts  o£22  12s.  6d. 

AiUiiiiony  continued  in  fair  demand,  and  remained  un- 
changed at  i;29  to  <f30  throughout  the  month. 


INTERNAL-COMBUSTION  MOTORS.* 


DuKiNG  the  past  25  years  engineers  have  applied  internal  com- 
bustion motors  to  all  manner  of  uses  in  powers  ranging  from 
the  tiny  ^  H.P.  motor  to  the  huge  2,000  H.P.  engine.  They  have 
adapted  the  motors  to  the  consumption  of  many  different  kinds 
of  inflammable  gases  and  vapours,  and  they  have  continuallj' 
increased  both  mechanical  and  thermal  efficiency  until,  at  the 
present  time,  these  motors  compete  with  steam  in  almost  every 
field.  For  small  and  moderate  powers  their  advantages  greatly 
outweigh  those  of  steam;  and,  accordingly,  we  find  that  here 
they  have  displaced  steam  and  revolutionised  the  application 
of  power  in  towns  for  the  industries  requiring  only  moderate 
forces.  At  first  these  motors  were  practically  limited  to  the 
use  of  town  gas;  and,  although  the  heat  efficiency  was  much 
superior  to  that  of  steam,  yet  the  gas  fuel  was  more  expensive 
per  heat  unit  than  the  cheaper  ooals  which  could  be  used  under 
steam  boilers.  This  led  to  the  application  of  prcducer  gas 
by  Mr.  Dowsoii,  which  extended  the  gas-engine  field  by  reducing 
the  cost  per  heat  unit  to  less  than  half  that  of  coal  gas.  Later, 
the  heavy  liydro-oarbons  were  pressed  into  the  service  in  the  form 
of  paraffin  and  petroleum  -oils,  and  this  widened  the  field  to 
include  agricultural  motors  and  motors  required  in  positions 
where  no  town's  gas  or  producer  gas  was  available.  In  this 
field  engineers  are  indebted  to  the  labours  principally  of  Messrs. 
Priestman  and  Messi-s.  Hornsby. 

Light  hydro-carbons  had  been  early  utilised  in  these  motors; 
but  it  required  the  advent  of  the  motor  car,  with  the  beautiful 
small  high-speed  engines  oiriginated  by  Daimler,  to  make  petrol 
consumption  a  matter  of  commercial  importance.  The  production 
of  these  petrol  engines  is  now  conducted  in  all  countries  on  a  very 
large  scale  indeed;  and  the  desire  to  utilise  local  inflammable 
material  has  led  to  the  use  of  alcohol  in  similar  small  motors 
specially  arranged  for  that  fuel. 

The  demonstration  by  Mr.  B.  H.  Thwaite  in  1895  that  the 
so-called  waste  gases  from  blast  furnaces  could  be  used  in  gas 
engines  has  led  to  th?  introduction  of  the  very  large  gas  motors 
now  becoming  common  both  on  the  Continent  and  in  this 
country. 

Other  gases  are  utilised  for  these  motors :  in  America  natural 
gas,  wood  gas ;  and  in  Britain  and  the  Continent  water-gas  and 
coke-oven  gas.  In  making  these  numerous  applications  the 
engineer  has  met  all  nianner  of  difficulties — mechanical,  physical, 
and  chemical ;  and,  with  the  assistance  of  such  scientific  know- 
ledge as  existed,  ho  has  overcome  many,  and  skilfully  evaded 
others. 

Much  has  been  done,  but  more  still  remains  to  be  done  before 
finality  can  be  said  to  be  even  approximately  attained. 

Development  has  followed  two  main  lines.  First,  improve- 
ments relating  to  the  motor  itself,  including  changes  in  the 
thermo-dynaniic  cycle,  followed  in  the  treatment  of  the  working 

Duffafd  rwt'.f**;"  T fo''''est"  Lecture,  1904,  being  paper  read  by  Mr. 
uugald  Clerk  at  the  Institution  of  Civil  Engineer.s. 


fluid  and  the  inflammable  gas  within  the  motor  by  the  modifi- 
cation of  such  details  as  admission  valves,  igniting  devices, 
governing  devices,  and  water  and  air-cooling  devices.  Starting 
gear  has  also  been  carefully  studied,  and,  both  from  the  thermo- 
dynamic and  the  mechanical  point  of  view,  it  may  be  safely 
said  that  these  motors  have  attained  a  great  measure  of  per- 
fection. Secondly,  parallel  with  the  improvements  relating 
to  the  motor  itself  have  proceeded  those  relating  to  means  of 
generating  the  inflammable,  gaseous,  or  vapour  fuel  intended 
to  ojserate  the  motor.  These  improvements  have  related  to 
the  economical  prodtiction  of  ordinary  coal  gas,  to  the  effective 
production  of  producer  gas  from  anthracite,  bituminous  non- 
caking  coal,  coke,  and  other  solid  fuels,  to  the  treatment  of 
heavy  and  light  hydro-carbons  and  alcohol  to  produce  an  effective 
inflammable  vapour,  and  to  the  purification  and  collection  of 
blast-furnace  gas,  coke-oven  gas,    and  natural  gas. 

With  regard  to  mechanical  improvements,  four  well-marked 
divisions  may  be  considered;  (1)  Motors  for  town  gas;  (2) 
motors  for  heavy  oil ;  (3)  motors  for  light  oil  and  alcohol ;  and 
(4)  motors  for  producer  and  blast-furnace  gas. 

These  illustrations  show  clearly  the  extreme  diversity  of  con- 
struction utilised.  The  fixed  engines  of  moderate  power  may 
almost  be  considered  as  having  reached  a  standard  type,  although 
small  modifications  still  continue  to  be  made.  In  engines  using 
town's  gas,  built  in  Britain,  ignition  is  usually  accomplished  by 
incandescent  tube,  and  governing  by  the  method  known  as 
"  hit  and  miss,"  while  on  the  Continent  engines  of  similar 
dimensions  usually  fire  with  the  electric  spark,  and  often  govern 
by  throttling  or  a  modification  of  the  throttling  method. 
Starting  gear  is  now  used  for  all  these  engines.  The  standard 
heavy  oil  motox  of  to-day  may  be  considered  of  the  "  Hornsby  " 
type;  and  here  vaporisation  of  the  heavy  oil  is  effected  by 
injection  into  a  hot  chamber  in  such  manner  that  no  great 
mixing  takes  jjlaoe  during  the  suction  stroke.  On  the  com- 
pression stroke  the  air  taken  into  the  cylinder  is  forced  into 
the  combustion  chamber,  and  it  there  mixes  with  the  in- 
flammable vapour  diffused  thi'ough  the  exhaust  gases.  The 
heat  of  the  chamber,  which  is  only  partly  water  jacketed,  is 
sufficient,  when  taken  together  with  the  heat  of  compression, 
to  cause  ignition,  so  that  this  type  of  engine  requires  no 
external  igniter  once  it  is  started.  Governing  in  these  engines 
is  effected  by  reducing  the  oil  charge;  and,  as  mixing  is  im- 
perfect, this  can  be  done  down  to  very  light  loads. 

The  car  motors  are  very  commonly  made  of  the  inverted 
vertical  type,  and  they  run  at  speeds  of  from  600  revolutions 
up  to  and  even  over  1,200  revolutions  per  minute.  In  these 
engines  the  cylinder  and  combustion  spaces'  are  well  water 
jacketed,  and  now  both  inlet  and  exhaust  valves  are  usually 
positively  operated.  Inition  is  effected  electrically,  sometimes 
by  a  magneto  machine  and  sometimes  by  accumulatoir  and 
induction  coil  and  jump  spark.  Many  varied  types  of  engines, 
however,  are  now  used  for  motor  car  purposes,  and  it  cannot 
yet  be  said  that  the  motor-car  engine  has  attained  fixity  of 
type,  although  for  the  present  the  inverted  vertical  engine  is 
in  the  ascendant.  Considerable  variations  in  the  construction 
of  motor-car  engines  may  be  expected  within  the  ;next  few 
years. 

The  large  gas  engines,  too,  are  still  in  a  state  of  rapid  flux 
as  to  cycle  of  operation  and  details  used  in  carrying  out  the 
cycle.  In  all  internal-combustion  motor  construction  lift- 
valves  are  now  quite  universal;  slides  have  entirely  disappeared. 
Ignition  in  England  is  accomjjlished  mostly  by  the  hot  tube 
with  timing  valve  for  small  engines,  and  by  magneto  for  large 
engines,  while  the  spark  and  magneto  are  used  exclusively 
for  motors  oar  engines.  The  magneto  appears  destined 
ultimately  to  supplant  all  other  modes  of  ignition.  In 
starting'  the  smaller  fixed  engines,  modifications  of  the 
hand-pump  method  are  largely  in  use.  For  large  engines  com- 
pressed air,  stored  in  a  reservoir,  is  almost  exclusively  adopted. 
As  to  the  number  of  impulses  given  to  the  crank,  this  is  now 
entirely  a  matter  of  arrangement :  the  difficulties  of  piston 
rods  and  stuffing  glands  have  been  overcome  by  the  elaborate 
system  of  watering  now  so  common;  and,  accordingly,  engines 
such  as  the  500  H.P.  "  Crossley  "  are  very  usually  arranged 
to  give  two  impulses  per  revolution  to  the  same  crank  just 
like  the  steam  engine.  As  the  "  Otto  "  cycle  is  used,  how- 
ever, two  cylinders  are  required  in  the  gas  engine  to  do  the 
work  of  one  in  the  steam  engine.  In  all  the  very  large  engines, 
the  multiplication  of  impulses  is  very  generally  adopted.  In 
the  "  Koerting  "  engine  two  imjjulses  j}er  revolution  are  given 
by  utilising  the  "  Clerk "  method  of  charging  the  cylinder 
by  means  of  separate  pumps  driven  by  a  crank  at  right  angles 
in  advance  of  the  main  crank.  The  large  engines  are  governed 
generally  by  either  throttling  or  cutting  off  the  total  charge 
at  varying  jjoints  in  the  suction  stroke.  By  this  method  con- 
secutive impulses  are  maintained  through  the  whole  range  of 
load. 

So  much  for  mechanical  details.  It  is  now  desirable  to 
consider  the  question  of  heat  efficiency,  because  here  will  bs 
found  the  main  ground  where  the  physicist  and  chemist  can 
assist  the  engineer. 
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lu  lieat  efficiency  records  show  a  steadily  increasing  efficiency 
from  1882  to  1900.  In  Slaby's  first  test  the  heat  converted 
into  indicated  work  was  only  16  per  cent  of  the  total  heat 
g^iven  to  the  engine,  and  this  has  risen  to  28  per  cent  in  1898 
and  1900,  as  shown  by  tests  of  the  "  Crossley  "  and  "  National  " 
engines.  Higher  efficiencies  than  these  are  claimed,  and  it 
may  now  be  accepted  that  heat  efficiencies  of  30  per  cent  and 
slightly  over  have  been  really  attained  by  these  engines. 

The  table  shows  another  peculiarity  in  the  numbers  indi- 
cating the  heat  rejected  in  the  water  circulation.  This  i>ro- 
portion  has  been  steadily  diminishing,  and  it  reaches  a  minimum 
in  the  large  "  Crossley  "  engine  tested  by  Mr.  Humphrey,  where 
the  heat  loss  to  the  water  jacket  is  only  24-2  per  cent  of  the 
whole  heat  supplied.  In  1882  and  1884,  the  tests  of  Slaby  and 
Thurston  show  heat  rejected  in  water  circulation  as  51  and 
52  per  cent.  The  Society  of  Arts  trials  show  a  reduction  in 
one  case  in  the  "  Crossley  "  engine  to  43  per  cent  and  in  the 
"  Griffin "  engine  to  39  per  cent  when  the  unacoounted-for 
heat  is  included.  In  Humphrey's  test  of  the  ''  Crossley  "  engine 
of  1900,  as  has  been  said,  the  heat  loss  to  the  water  circulation 
was  24'2  per  cent.  In  Robinson's  test  of  the  "  National  "  engine 
in  1898  the  heat  loss  was  33  per  cent.  In  only  one  of  the 
recent  engines — the  large  "  Oockei-ill "  engine,  tested  by 
Professor  Witz  in  1900 — does  the  heat  loss  remain  as  high  as 
in  1882.  An  examination  of  the  heat  rejected  in  the  exhaxist, 
on  the  other  hand,  shows  a  tendency  to  increase.  Adding  con- 
duction and  radiation  to  the  heat  rejected  in  the  exhaust, 
Thurston's  figures  become  identical  with  Slaby's;  and  this, 
compared  with  later  tigiu'es,  shows  an  increase  from  31  per 
cent  to  practically  40  per  cent,  and  in  Humphrey's  experiments 
to  48  per  cent.  In  only  one  case,  Witz's  experiment  on  the 
"  Cockerill  "  engine,  is  this  heat  loss  shown  smaller.  In  these 
figures,  then,  we  find  steadily  increasing  indicated  efficiency, 
steadily  diminishing  rejection  of  heat  in  water  circulation,  and 
steadily  increasing  rejection  of  heat  in  exhaust  gases.  From  this 
it  is  evident  that  although  engineers  have  succeeded  in  increas- 
ing the  amount  of  heat  converted  into  work  and  diminishing  the 
heat  flow  through  the  sides  of  the  cylinder,  they  have  increased 
the  discharge  of  heat  with  the  exhaust  gases. 

To  understand  the  reasons  for  this,  it  is  necessary  to  consider 
briefly  the  thermo-dynamics  of  this  subject  so  far  as  it  is  at 
present  understood,  in  order  to  see  whether  further  knowledge 
IS  retiuired  to  enable  the  meaning  of  the  relative  losses  and 
gains  in  these  engines  to  be  better  appreciated.  Although 
the  general  thermo-dynamics  of  the  internal-combustion  motor 
may  be  considered  to  be  broadly  understood,  yet  physical  and 
chemical  knowledge  of  the  projjerties  of  air  and  other  gases 
at  high  temperatures  is  as  yet  insufficient  to  enable  the 
physicist  or  engineer  to  formulate  a  quantitatively  accurate 
standard  engine  of  comparison;  that  is,  to  formulate  a  con- 
ceivable engine  in  which  all  liea.t  losses  by  conduction  and 
radiation  are  suppressed,  and  where  the  efficiency  is  the  full 
efficiency  of  the  j^articular  cycle  under  the  assumed  conditions, 
whether  perfect  or  imperfect. 

The  present  position  of  the  theory  of  the  internal-combustion 
motor  is  in  the  state  of  that  of  the  steam  engine  at  the  time  of 
Watt,  before  the  accurate  determination  of  the  properties  of 
steam.  As  Watt  knew  of  the  latent  heat  of  steam,  but  did  not 
know  all  its  properties  accurately  through  a  considerable  range 
of  pressures  and  temperatures,  so  engineers  now  know  of  a 
similar  absorption  or  suppression  of  heat  existing  in  gaseous 
explosions,  without  knowing  accurately  its  causes  or  proportions 
under  all  the  various  conditions  of  practice.  It  is  perhaps  in 
this  task  of  settling  the  data  for  an  accurate  standard  engine 
of  comparison  that  the  physicist  and  chemist  can  assist  the 
engineer  most  effectively.  So  far,  by  follovrang  the  broad 
lines  indicated,  heat  efficiencies  have  improved  from  15  per 
cent  to  30  per  cent;  and,  vrathout  doubt,  further  improve- 
ment in  efficiency  will  be  made,  but  with  present  knowledge  it 
would  be  impossible  to  say  that  the  next  20  years  would  carry 
us  from  the  30  per  cent  efficiency  of  to-day  to,  say,  a  60  per 
cent  efficiency.  That  efficiencies  can  be  increased  much  further 
cannot  be  doubted.  This  is  evident  from  an  examination  of 
the  change  in  efficiency  which  may  be  produced  under  certain 
conditions  in  an  engine  operated  by  pure  air.  Such  a  standard 
was  first  proposed  by  me  in  a  paper  read  before  the  institution 
in  1882.  In  that  paper  it  was  recognised  for  the  first  time 
that  a  standard  mo.st  nearly  approximating  to  practical  con- 
ditions of  that  day  would  give  constant  efficiency  for  a  given 
compression  volume  for  all  maximum  temperatures  above  the 
temperature  of  compression.  The  standard  engine  of  comparison 
which  would  correspond  most  closely  with  to-day's  practice 
IS  an  air  engine  operated  between  a  maximum  and  minimum 
volume  as  follows:  — 

Adiabatic  compression  of  air  from  maximum  to  minimum 
volume;  addition  of  heat  at  minimum  volume,  raising  the 
temperature  from  the  temperature  of  compression  to  the  maxi- 
mum temperature;  adiabatic  expansion  to  maximum  volume, 
and  discharge  of  heat  at  maximum  volume. 

Assuming  constant  specific  heat  of  air  throughout  the  tem- 
perature range,  it  can  be  shown  that  the  efficiency  is  constant 


for  all  maximum  temperatures;  that  is,  for  all  heat  additioas 

above  the  temperature  of  adiabatic  compres.sion  If  7  for  air  be 
taken  as  1'408,  then 

E  =  efficiency 

1  _  minimum  volume 

r      maximum  volume 

If,  then,  the  compression  space  be  diminished  in  our  supposed 
engine,  it  is  seen  that  the  heat  efficiency  steadily  increases  from 
()'246  at  i  to  0"85  at  '/lou-  No  engines  have  been  constructed 
with  a  compression  space  so  small  as  one-hundredth  of  the  total 
volume.  Ordinary  practice,  however,  now  goes  up  to  one- 
seventh,  and  even  one-tenth  is  exceeded  in  one  or  two  cases. 
Within  practicable  limits,  then,  if  air  had  been  the  only 
working  fluid,  and  its  properties  were  as  assumed,  then  efficiency 
could  be  improved  within  the  range  of  one-half  to  one-seventh 
compression  volume  from  025  to  0'55.  In  the  older  engines, 
with  considerable  heat  losses,  the  expansion  curve  followed 
PV'"*  very  closely  ;  and  accordingly  these  numbers  could  be 
considered  as  the  standard  efficiencies,  and  deduction  only  made 
for  heat  flow  through  the  sides  of  the  cylinder,  tending  to 
keep  up  the  expansion  line  to  the  adiabatic.  It  is  found,  how- 
e\'e>r,  that  "witli  modem  engines  having  minimum  surface 
e.\:j)osure  and  larger  dimensions  the  expansion  curve  falls  more 
slowly  than  the  apparent  adiabatic.  In  an  engine  of  usual 
design  of  large  size  the  extreme  appears  to  be  P  V'-.  Assuming 
air  to  be  of  constant  specific  heat,  this  can  only  mean  that 
heat  is  being  added  during  the  whole  expansion  stroke  to  an 
extent  sufficiently  great  not  only  to  make  up  for  the  loss 
through  the  sides  of  the  cylinder,  but  to  prevent  the  whole 
of  the  work  being  done  at  the  expense  of  the  initial  energy 
of  the  working  fluid ;  that  is,  heat  is  added  during  the 
expansion  stroke.  In  such  a  case  heat  is  added  to  the  working 
fluid,  not  only  at  minimum  volume,  but  also  during  the  whole 
expansion. 

Taking  another  deviation  to  imitate  what  sometimes  occurs 
in  practice,  the  heat  addition  is  assumed  to  be  made  so  that 
one  portion  is  added  at  constant  minimum  volume,  another 
part  is  added  at  constant  pressure  during  the  first  tenth  of 
the  stroke  of  the  piston,  then  the  expansion  is  continued  1'  V^'''^ 
to   the   end    of   the   stroke.      Compression   is   still   P  V  In 

this  case,  with  maximum  temperature  1,600  deg.  Cen.  and 
suction  temperature  0  deg.  Cen.,  E,  is  0  406;  while  with  the  same 
maximum,  but 

suction  temperature  100  deg.  Cen.,  E.,  is  0  358  for  -  —  one-tenth.  Here 

r 

there  is  a  great  falling  off  from  0  61  to  0'406  and  0'358  depending 
on  suction  temperature.  These,  however,  are  extreme  deviations, 
which  are  avoided  as  much  as  possible  by  gas  engine  designers. 
It  is  well  known  to  gas  engine  constinictors  that  to  get  the 
most  economical  diagram  possible  the  ignition  must  be  fairly 
sharp  and  the  maximum  temperature  must  come  as  nearly  as 
possible  to  the  compression  end  of  the  stroke.  Igniting  is 
always  adjusted  in  actual  engines  to  produce  this  condition. 
It  is  not  very  common  to  have  expansion  curves  so  flat  as 
PV^  -,  but  expansion  PV  '' is  very  common.  Taking  here  compression 
as  P  V'  '""*  and  ^  equal  to  one-fifth,  efficiencies  are  as  follow  : — 

1,600  deg.  Cen.  to  0  deg.  Cen  Eg  =  0-45 

1,600  deg.  Cen.  to  100  deg.  Cen  E„  =  0-446 

This  case  corresponds  to  a  more  common  expansion  curve, 
and  here  it  will  be  seen  that  the  number  0  45  or  0"446  deviates 
but  little  from  the  standard  efficiency,  which  is  0'47. 

In  all  these  cases  the  expansion  is  not  considered  as  adiabatic. 
It  has  been  assumed  that  the  specific  heat  of  air  is  constant. 
If,  however,  it  be  ultimately  proved  that  the  specific  heat  of 
air  is  not  constant,  the  efficiency  numbers  obtained  from  similar 
calculations  will  not  be  greatly  changed,  because  variable 
specific  heat  assumes  a  change  in  the  internal  energy  of  the 
working  fluid,  which  is  equivalent  in  its  effects  to  heat  added 
during  an  expansion  stroke ;  that  is,  the  heat  which  has  to  appear 
later  in  keeping  up  the  expansion  line  above  the  ordinary 
adiabatic  assumed  for  air  must  be  stored  up  in  the  working 
fluid  in  the  first  instance,  because  of  the  increased  specific 
heat  a,t  constant  volume.  Whichever  proves  to  be  true,  constant 
specific  heat  with  continued  combustion,  or  varying  specific  heat 
v^ith  completed  combustion,  the  effect  upon  efficiency  will  be  very 
much  of  the  same  order  as  has  been  here  calculated. 


Germany  and  Submarines. — A  Kiel  telegram  states  that 
some  experiments  with  a  submarine  torpedo-boat  which  were 
carried  out  in  the  Germania  Shipyard  were  so  successful  that 
the  German  Ministry  of  Marine  is  reconsidering  its  attitude 
towards  submarines,   which   has  hitherto   been  unfavourable. 
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INVENTIONS  OF  THE  WEEK. 

liy  Makks  AND  C'LEiiK,  'I'Jii  J'/ciclicul  Enijinavr  Patent  Agcucy, 
18,  Soiitliaiiiptoii  lJuildiug's,  Cliaiioery  Lane,  Loudon,  W.C. ; 
30,  Cross  Street,  Maiieliester;  and  13,  Temple  Street, 
Birniiughani. 

The  first  date  given  after  the  number  of  each  specification  ts  the  date 
of  application.  The  second  date  is  that  of  the  advertisement  of 
acceptance  of  the  complete  specifications. 

The  following  accepted  specifications  were  advertised  on  the  date  \ 
mentioned,  and  within  two  months  of  such  date  any  person  properly 
interested  can  oppose  the  sealing  and  grant  of  the  patent  by  giving 
formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  specification  herein  referred  to,  or  of  any  other  published 
patent  specification,  will  be  forwarded  post  free  for  one  shilling  upon 
application  being  sent  to  Messrs.  Marks  and  Clerk  at  either  of  the 
above  addresses. 


Internal-combustion  Engines.  Clerk,  Bhadley,  and 
BiCKERTON.  N(i.  28827,  ot  30tli  December,  1902.  Ad.  of  ac, 
Ajiril  6tli.    lyCW. — This  invention  relates   to,   in  internal-eom- 


FlG.  1. 


bastion  engines,  {a)  the  method  of  keeping  down  the  eombustion  ' 
temperature  in  the  cylinder,  and  increasing  thr  availahle  aver^ige 

])res3ures,  consisting  in  adding  a  volume  ot  elastic  fluid  such  | 

as  air  or  products  of  combustion  to  the  charge  before  combustion  j 


FiQ.  2.  Fiu.  4. 


in  such  a  way  as  not  to  interfere  with  ignition,  such  additional 
volume  being  greater  than  that  required  for  combustible;  (6) 
the  method  vf  automatically  obtaining  the  additional  charge  of 
elastic  fluid  for  snpcr-compression,  consisting  in  trapping  under 


Fic.  3. 

Specification  No.  2SS27,  of  190^. 

pressure  and  cooling  a  portion  of  the  exhaust  products.  Figs.  1 
and  2  show  an  "  Otto  "  engine  in  which  the  invention  is  carried 
into  effect  by  means  of  an  added  volume  of  air,  and  figs.  3  and  4 
show  an  "  Otto "  engine  in  which  cold  exhaust  products  are 
added  to  the  charge. 


Centrifugal  High-pressure  Pump.  K  UOEL  AND  GELfKK. 
No.  7479,  of  31st  March,  191)3.  Ad.  of  ac,  April  6th,  190-I..— 
This  invention  relates  to  a  centrifugal  high-pressure  pumi) 
cliaracterised  that  in  the  S-shaped  channels  of  the  moving  wheels, 


Fig.  1. 

as  well  as  of  the  guide  wheels,  blades  are  arranged  which 
extend  through  the  entire  width  of  the  channel  for  the  purpose 
of  giving  pressure,  and  a  continuance  guidance  to  the  moving 


Fig.  2.  Pio.  3 

Specification  No.  7479,  of  1903. 

liquid  whereby  the  moving  liquid  strikes  axiaUy  on  the  wheels 
and  leaves  the  same  axially.  Fig.  2  is  a  radial  section  on  the 
line  A  B  of  fig.  1,  and  fig.  3  shows  on  a  larger  scale  an  axial 
sL'ction  through  one  guide  wheel  and  one  running  wheel. 

Ratchet  Braces,  Wrenches,  or  like  Tools.  Irving,  Im/oe 
AND  Head.  No.  7683,  of  2nd  April,  1903.  Ad.  of  ac,  April 
6th,  1904. — This  invention  relates  to  a  ratchet  or  drilling  brace 


Fio.  1. 

or  wirench,  consisting  of  a  springless  and  noiseless  toothed  pawl 
or  jjawls  forming  one  portion  of  the  lever  handle,  wliich  is  so 
mounted  on  a  loose  link,  lever,  or  part  turning  upon  the  tool 


Specification  No.  76S3,  of  1903. 


stock,  that  a  short  initial  movement  of  the  lever  handle  in 
making  the  working  and  idle  strokes  causes  the  pawl  to 
respectively  engage  with  or  diiengage  from  a  toothed  wheel 
or  with  a  disc  or  discs  which  drive  the  tool. 

Lubricators.  Tucker.  No.  11139,  of  15th  May,  1903.  Ad.  of 
ac,  April  6th,  1904. — Tliis  invention  relates  to  a  lubricator  having 
a  feed  regulating  device  consisting  of  a  screw  valve  having  a 
conical  seating,  and  passages  are  bored  from  the  top  of  the  valve 
seating  the  feed  is  regulated,  whilst  the  threaded  part  of  the 
valve  stem  is  cut  back  to  form  an  annular  si^ace  above  the 
conical  seating,  and  passage*  are  bored  from  the  top  of  the  valve 
opening  into  the  cut-away  space,  the  whole  with  the  object  of 
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piovidiug  ii  large  regulatiug  surfat'o  for  the  feed  of  oil  iijum 
wliieh  the  lodgiiicut  of  small  particles  of  grit  aud  the  like 
will  uot  seriously  affect  the  regularity  of  the  lubricatiou.    Fig.  1 


Fig   1  Fio.  2. 

Spcc'-fication  No.  1113<.i,  of  1!03. 

shows  a  lubricator  in  which  the  feed  takes  place  in  cuiisequeiu-e 
of  the  reciprocation  of  the  part  of  which  it  is  mounted,  and 
fig.  2  shows  a  cup  lubricator. 

Protectors  for  Water-gauge  Glasses.   Giu.msley.  No. 

1120.5,  of  16th  May,  Hm.  Ad.  of  ac,  April  6th,  1904.— This 
invention   refers  to  a  gauge   glass  proteftor  held   up   to  the 


Fig.  3.  Fiu.  4. 

Specification  No.  11205,  of  1903. 

Ktting  and  rendered  readily  removable  by  means  of  a  chain  or 
eiiuivalent  strap  adapted  to  be  tightened  around  the  fittino-. 
Fig.  3  IS  a  plan  on  line  x—x  of  fig.  1,  aud  fig.  4  a  plan  on  liue 
.'/—.'/• 

Clutches.  So.\.\iES  .VXD  LANUDOX-D.wits.  No.  1172.3  of  22nd 
May,  ]903.    Ad.  of  ac,  April  6th,  1904.— This  invention  has 


reference  to  a  friction  clutch  of  the  Weston  type,  in  which  the 
two  sets  of  plates  or  rings  are  of  different  diameters  and 
partially  overlap  one  another,  and  in  which  springs  are  applied 
bjtweeu  the  plates  or  rings  of  both  sets  whei'c  they  are  not 


Specification  No.  U;2:!,  of  1903. 

overlapped  ))y  the  plates  of  the  other  set.  The  springs  may 
consist  of  tongues  cut  out  of  the  plates  themselves  and  bent 
outwards  from  the  plane  of  these  plates,  or  they  may  be  cut 
out  of  rings  jjlaced  between  the  plates,  or  other  forms  of  springs 
may  be  used. 

Axle  Boxes  for  Railway  and  Tramway  Vehicles. 
BocQUET.  No.  11809,  of  25th  May,  1901!.  Ad.  of  ac,  April  6tl), 
1904. — This  invention  relates  to  an  axle  box  for  railway,  tramway, 
and  other  vehicles,  comprising  a  roller  or  rollers  carrying  Ihi' 


w 

Spccificatiou  No.  11S6!>,  of  1903. 

weight  of  the  vehicle  and  concave  paths  up  which  the  rollers 
tend  to  be  driven  by  the  side  action  of  the  vehicle  body,  and 
which  concave  paths  by  slowly  raising  the  vehicle  act  to 
pre  vent  side  shock. 

Pumps.  Mn.xE  AND  H.vsTE.  No.  11807,  of  23i-d  May,  190-5.  A.l. 
of  ac.  April  6th,  1904. — ^This  invention  relates  t')  the  cou- 
slrnctiou   of   a    pump  partituhuly  applicable  for   marine  cir- 
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<ul;itiiig-  systems,  aud  for  sliort  lilts  ul  fiiiids  in  wliicli  the 
l)iK-ket  I'raine  is  provided  with  smo«tli  easy  curves  and  attached 
t(i  the  rod  cither  at  its  top  or  at  its  lower  p;)rtion.  Mounted 
on  the  rod  is  the  niovabh-  valve  also  provided  witli  sides  of 


Specificatiuu  No.  llsO?,  of  l'J03. 

smooth  easy  curves,  a  stop  piece  oi-  pin  being  secured  to  the 
valve  rod  to  limit  the  lift  in  one  direction  of  the  valve  while 
the  lift  in  the  other  direction,  is  limited  by  the  valve  seating  on 
the  bucket  frame,  which  in  conjunction  with  the  valve  may  be 
provided  with  removable  seating-  rings. 

Boiler  Furnaces.    Cl.wton  asv  Shuttlewohth  Ltj).  and. 
Whinnet.    No.  12556,  of  3rd  June,  1903.    Ad.  of  ac,  April  6th, 
1904. — This  invention  relates  to  the  construction  of  traction, 
|)ortable,  and  other  steam  boiler  furnaces,  to  prevent  the  fire 


Fia.  1. 

Specification  No.  ]250l),  of  1903. 


Fig.  2. 


tubes  from  becoming  choked  up.  A  baffle  plate  is  provided  with 
prongs  or  fingers  adapted  to  hold  until  consumed  any  loose 
straw  or  the  like  that  may  be  carried  against  the  baffle  plate 
by  the  draught. 

Locomotive  Boiler.  MoUlellon.  No.  S03,  of  12th  January) 
1904.  Ad.  of  ac,  April  6tli,  1904. — This  invention  relates  to 
water-tube  locomotive  boilers,  and  has  for  its  object  to  simplify 


Fio.  ]. 


the  construction  and  to  provide  a  boiler,  in  which  all  stayed 
surfaces  are  eliminated  as  far  as  possible.  The  top  of  the  boiler 
is  formed  by  longitudinal  drums  which  extend  over  both  the 
flue  aud  the  firebox;  and  the  sides  of  the  boiler  are  formed  by 


closely  arranged  water  tubes  which  are  riveted  and  uippled  at 
their  upper  ends  to  the  drums,  said  tubes  forming  the  sides 
of  both  the  flue  and  the  firebox.  In  the  flue,  which  connects 
the  firebox  with  the  smoke  chamber,  are  a  plurality  of  banks 


Fio. 


Specification  No.  8U3,  of  ly04. 


of  inclined  water  tubes  arranged  one  above  the  other  in  a  zig- 
zag manner,  and  the  ends  of  the  tubes  of  eacli  bank  are  con- 
nected to  headers  or  water  legs  extending  across  the  boiler, 
so  that  the  water  which  is  admitted  to  the  tubes  of  the  lower 
bauk  passes  U23wardly  through  the  banks  in  succession.  Pig.  2 
is  a  section  on  the  line  Z — Z. 


LAUNCHES  AND  TRIAL  TRIPS. 


Havso- — On  April  2l8t  the  steamer  Havso,  recently  launched 
from  the  shipbuilding  yard  of  Messrs.  Short  Bros.  Limited, 
Sunderland,  for  Mr.  C.  T.  Boe,  of  Arendal,  went  out  on  her 
trial,  with  very  satisfactory  results,  a  mean  speed  of  10  knots, 
with  loaded  ship,  being  easily  maintained.  The  dimensions  of 
the  vessel  are  as  follow:  Length,  289  ft.;  breadth,  41ft.;  and 
depth  moulded,  20  ft.  7  in.  The  steamer  has  been  built  for 
general  trade.  Triple-expansion  engines  have  been  fitted  by 
Messrs.  George  ('lark  Limited,  Sunderland,  with  all  modern 
improvements  in  marine  engineering,  the  cylinders  being  20i, 
33,  54  in.  in  diameter,  with  a  stroke  of  36  in.,  the  working 
prcssiire  being  180  lb. 

Kelet- — Messrs.  William  Dobson  and  Company  have  launched 
from  their  shipbuilding  yard  at  Low  Walker,  a  steel  screw 
steamer,  which  they  have  built  to  the  order  of  the  Hungarian 
Levant  Steamship  Company,  of  Budapest,  for  their  trade  between 
the  Danube  and  Continental  jiorts.  The  vessel  is  of  the  follow- 
ing dimensions:  Length,  between  perpendiculars,  205  ft.; 
breadth,  32  ft. ;  dejith  moulded,  16  ft.  The  propelling  machinery, 
which  is  being  constructed  by  the  Nortlx-Eastern  Marine 
Engineering  Company  Limited,  Wallsend,  consists  of  a  set  of 
trijjle-expansion  engines,  having  cylinders  17,  28,  48,  by  33 in. 
stroke,  with  one  boiler  15  ft.  6  in.  by  10  ft.  6  in.,  of  1801b. 
pressure.    On  leaving  the  ways  the  vessel  was  christened  Kelet. 

Beine- — Messrs.  Sir  W.  G.  Armstrong,  Whitworth,  and 
Company  Limited,  launched  from  their  Walker  shipyard  on 
April  18th,  a  large  jsetroleum  steamer  for  the  Burmali  Oil 
Company.  She  is  cajjablc  of  carrying  a  dead  weight  of  4,500 
tons  on  a  moderate  draught  of  water.  The  machinery  is  placed 
at  the  after  end  of  the  vessel.  On  leaving  the  ways  the  vessel 
was  named  Berne.  Immediately  after  the  launch  the  vessel 
was  taken  to  the  works  of  the  Wallsend  Slipway  and  Engineering 
Cojupany,  where  she  will  be  fitted  with  triple-expansion 
machinery,  having  cylinders  22  in.,  37  in.,  and  61  in.,  by  42  in. 
stroke,  steam  being  supjjlied  by  two  boilers  14  ft.  diameter  by 
lift.  6  in.  long,  working  at  1801b.  pressure,  and  capable  of 
driving  the  vessel  when  laden  at  a  speed  of  10  knots  per  hour. 

Dotterel. — The  steamer  Dotterel,  belonging  to  the  Cork 
Steamship  Company,  of  Cork,  ran  a  very  successful  trial  trip 
off  the  Tyne  on  April  19th.  This  steamer  has  been  built  at 
the  works  of  Messrs.  Swan,  Hunter,  and  Wigham  Richardson 
Limited.  She  is  270  ft.  in  length,  by  35^  ft.  beam,  and  has 
been  specially  designed  for  the  company's  service  between 
Liverpool  and  Dutch  and  Belgian  ports.  The  propelling 
machiuciy  lias  also  been  constructed  by  Messrs.  Swan,  Hunter, 
and  Wigham  Richardson  Limited,  and  on  the  trial  trip  worked 
witliout  the  slightest  hitch,  driving  the  vessel  at  a  speed  of 
over  12  knots  per  hour. 
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There  was  launched,  on  April  28th,  from  the  yaxd  of  Messrs. 
Bow,  M'Lachlaii,  and  Company  Limited,  Paisley,  the  Admiralty 
steel  moorinir  lighter  of  280  tons  displacement  for  service  at 
Chatham.  The  vessel  was  launched  complete  with  all  jnachinery 
on  board,  and  left  immediately  for  the  dockyard. 

Indus. — Messrs.  Charles  Connell  aad  Company  Limited, 
Wlnteinch,  launched,  on  April  28th,  a  handsome  screw  steamer 
built  to  the  order  of  Messrs.  James  Nourse  Limited,  of  London, 
Liverpool,  ai]d  Calcutta.  This  vessel  has  been  specially  designed 
for  the  carrying  of  natives  of  India  between  the  East  and 
West  Indies,  and  is  the  first  steam  vessel  constructed  especially 
for  that  trade,  which  has  hitherto  been  carried  on  by  sailing 
vessels.  The  dimensions  of  the  vessel  are — Length,  350  ft.; 
breadth,  43  ft.;  and  depth,  30  ft.;  and  she  will  be  able  to 
carry  a  dead  weight  of  about  5,000  tons.  The  natives  are  to 
be  carried  in  the  "'tween  decks,  and  the  vessel  will  also  be  fully 
cc[uipped  with  the  most  approved  methods  of  handling  cargo, 
there  being  three  derricks  to  each  hatch.  The  vessel  was 
named  Indus.  Machinery  of  the  most  recent  type  will  be 
supplied  by  Messrs.  David  Eowan  and  Company,  Glasgow, 
and  she  will  have  large  boilers  with  Howden's  forced  draught. 

Main. — Messrs.  Mickie  and  Thomson,  Govan,  launched,  on 
April  28th,  the  screw  steamer  Main,  built  to  the  order  of  the 
Main  Colliery  Company  Limited,  Neath  Abbey,  South  Wales. 
The  dimensions  are  as  follow:  Length,  195ft.;  breadth,  29ft.; 
and  depth,  14  ft.  lin.  She  will  carry  about  900  tons.  The 
vessel  is  built  with  a  long  quarter-deck,  short  bridge,  and 
open  topgallant  forecastle,  and  fitted  with  hatches  of  extra 
large  size  so  arranged  as  to  make  the  vessel  completely  self- 
trimniing.  Triple-expansion  engines  will  be  supplied  by 
Messrs.  Muir  and  Houston  Limited,  Kinning  Park.  This  is 
the  first  steamer  built  for  these  owners,  and  she  is  of  excessively 
strong  construction  in  the  bottom  so  as  to  load  alongside  the 
coal  wharves  in  the  river  Neath. 

Ruperra- — On  April  28th,  Messrs.  Short  Brothers  Limited 
launched,  from  their  shipbuilding  yard  at  Pallion,  a  steel  screw 
steamer  of  the  following  dimensions,  built  to  the  order  of 
Messrs.  John  Cory  and  Sons  Limited,  of  Cardiff:  Length, 
357  ft.  6  in.;  breadth,  51ft.;  depth  moulded,  27  ft.  7  in.  On 
leaving  the  ways  the  vessel  was  named  Euperra,  the  ceremony 
being  performed  by  Mrs.  Pangelly,  wife  of  the  Captain.  The 
vessel  is  to  be  fitted  with  triple-expansion  engines  by  Messrs. 
John  Dickinson  and  Sons  Limited,  of  Sunderland,  Slaving 
cylinders  25  in.,  42  in.,  and  68  in.  diameter,  with  a  stroke  of 
45  in.,  steam  being  supplied  by  two  large  steel  boilers  working 
at  1801b.  pressure. 


NAVAL  NOTES. 

Abdul  Hamid. — The  new  Turkish  cruiser  Abdul  Hamid 
went  through  her  speed  and  gunnery  trials  on  April  27th  off 
the  mouth  of  the  Tyne.  The  vessel  was  built  by  Sir  W.  G. 
Armstrong,  Whitworth,  and  Company  to  the  designs  of  Mr. 
J.  Perrett.  She  has  a  displacement  of  3,700  tons,  her  length 
is  340  ft.,  and  her  beam  is  47  ft.  6  in.  She  carries  two  6  in. 
and  eight  4'7  quick-firing  guns,  besides  small  guns  and  torpedo 
tubes.  The  engines  were  constructed  by  Messrs.  Hawthorn, 
Leslie,  and  Company.  A  mean  speed  of  22'25  knots  on  si.\ 
runs  was  realised  over  the  measvued  mile.  She  also  ran  a 
six  hours'  natural  draught  trial,  during  which  a  speed  of  21'1 
knots  was  obtained.  The  machinery  worked  without  a  hitch. 
Each  gun  was  satisfactorily  fired  at  various  degrees  of  elevation 
and  training;  a  torpedo  was  also  fired  from  the  torpedo  tubes. 
The  ehip  returned  to  the  Tyne  for  final  completion  after  a 
very  successful  day. 

H- M.  S.  "Widgeon- — On  April  27th  a  trial  was  made  of 
H.M.S.  Widgeon,  a  twin  screw  shallo\v  draught  gunboat  which 
has  been  built  by  Messrs.  Yarrow  and  Company  Limited,  of 
Poplar,  to  the  order  of  the  Admiralty.  The  vessel  has  been 
designed  especially  for  operations  in  shallow  water,  and  is  fitted 
with  a  device  which  has  been  introduced  by  Messrs.  Yarrow 
and  Company  to  enable  efficiency,  in  regard  to  propulsive 
effort  and  speed,  to  be  obtained  with  various  conditions  of 
lading.  The  twin  screws  are  placed  in  tunnels  aft  in  the  manner 
already  adopted  in  similar  craft  constructed  for  the  Govern- 
ment by  this  firm.  The  trials  on  April  27th  were  designed 
more  especially  to  test  the  efficiency  of  the  device,  and  were 
carried  out  in  the  estuary  of  the  Thames.  They  consisted 
first  of  a  si.x  hours'  run  at  11  knots,  and  a  two  hours'  run  at 
13  knots.  These  two  rTins  were  made  consecutively  without 
a  stop,  the  actual  speeds  being  11-030  knots  and  13-058  knots 
respectively.  The  latter  speed  is  remarkable  considering  the 
draught  was  no  more  than  2  ft.  8  in.  These  runs  were  made 
with  the  flap  up,  the  vessel  being  fully  laden.  An  hour's  rum 
was  then  made  with  the  flap  down,  the  conditions  in  all  other 
respects  being  as  on  the  two  hours'  trial.  The  speed  came  out 
at  12218  knots.  It  will  therefore  be  seen  that  by  means  of 
the  flap  the  speed  of  the  vessel  on  full  draught  was  raised  more 


than  four-fifths  of  a  knot  over  what  it  would  have  been  under 
the  old  conditions.  The  Widgeon  is  160  ft.  long  and  24  ft.  6  in. 
wide,  the  dejith  of  hull  being  6  ft.  For  lacility  of  transport 
she  has  been  constructed  in  sections  not  exceeding  18  ft.  in 
length  fore  and  aft,  each  section  being  capable  of  floating  by 
itself.  These  sections  are  so  arranged,  by  means  of  deep  floors 
or  low  bulkheads,  that  they  can  bo  ibolted  together  in  the  water, 
and  the  complete  vessel  thus  be  Vjuilt  up  afloat.  The  niachinefy 
spacs  is  protected  by  chrome  steel  armour  of  sufficient  thick- 
ness to  be  bullet  proof  at  a  point  blank  range  of  20  yards. 
On  the  upper  deck  there  is  an  armoured  battery  78  ft.  long, 
also  protected  b}"-  hard  steel  armour.  Here  are  mounted  two 
6-poundcr  quick-firing  guns  and  four  rifle  calibre  ('303)  Maxim 
machine  guns.  There  is  also  an  armoured  conning  tower 
forward.  The  engines  are  of  the  compound  condensing  type, 
and  the  boilers  are  the  Yarrow  straight  water  tube  descrijjtion. 
There  are  a  steam  windlass,  with  special  warping  arrange- 
ments for  hauling  up  rapids,  steam  steering  gear,  and  (ither 
auxiliaries. 


CORRESPONDENCE. 


Communications  intended  for  insertion  should  be  written  on  one  side 
of  the  paper  only  ;  and  if  accompanied  by  sketches,  these  should 
be  neatly  drawn,  and  fonvarded  on,  a  roll,  to  prevent  creasing. 
We  cannot  undertake  to  return  rejected  communications,  or  to  reply 
to  inquiries  by  letter.  In  all  cases  letters  must  be  accompanied 
with  the  name  and  address  of  the  writer. 

We  do  not  hold  ourselves  responsible  for  the  opinions  of  our  Corres- 
pondents. 

THE  MODERN   RAILWAY  WAGON. 

To  the.  Editor  of  "  Tlir  I'raeticol  /'Jiiginecr." 

Sib, — With  reference  to  Mr.  Willans'  interesting  series  of 
articles  on  the  Modern  Railway  Wagon,  and  especially  to  the 
detail  of  chilled  car  wheels  as  used  in  the  United  States,  I 
enclose  sketch  of  a  peculiar  form  of  chill  used  for  this  work,  which. 
I  saw  in  1893  in  the  works  of  Messrs.  Sellers,  of  Philadelphia. 
This  chill  has  the  advantage  of  contracting  on  the  mould  as  it 
becomes  heated. 

As  shown  in  the  sketch,  the  chill  consists  of  a  thick  interriial 
ring  to  suit  the  tread  of  the  oax  wheel,  and  surrounded  at  a 
distance  by  an  external  ring,  the  two  being'  connected  by 
large  number  of  thin  radial  ribs.  Between  each  rib  the  internal 
ring  is  severed  by  a  fine  saw  cut,  dividing  it  into  a  number 
of  segments  only  connected  by  the  radial  ribs. 


On  pouring  the  hot  metal  into  the  mould,  heat  is  rapidly 
coiiiiiiunicatcd  to  the  internal  ring,  which  if  solid  would  com- 
mence to  expand  and  leave  the  mould.  The  heat,  however,  being 
further  conducted  to  the  radial  ribs,  these  also  expand,  and  being 
fixed  at  their  outer  ends  have  no  option  but  to  expand  towards 
the  centre.  This  results  in  closing  down  the  segmental  internal 
ring  upon  the  casting. 

The  treads  of  car  wheels  made  by  this  means  were  not  further 
touched,  as  the  marks  of  the  saw  cuts  were  indistinguishable 
almost,  and  the  chill  being  turned  true  inside  made  a  good  job. 
I  believe  these  wheels,  however,  when  worn  are  ground  up  on 
dead  centres,  as  far  as  the  depth  of  chill  will  allow. 

That  these  oar  wheels  turn  out  rather  unexpectedly  sometimes 
may  be  gathered  from  the  following  occurrence  which  I  noted 
about  that  time.  A  chilled  wheel  happened  to  break  out  a  piece 
of  its  rim  when  running,  and  the  damage  was  not  discovered 
until  the  truck  had  run  about  forty  miles.  The  remainder  of  the 
wheel  proved  most  unfortunately  durable,  and  in  this  cUstancc 
irreparably  damaged  a  large  number  of  rails,  causing  considerable 
expense  to  the  permanent  way  department. — Youi's,  etc. 
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QUERIES  AND  REPLIES. 


Communications  should  be  written  on  one  side  of  the  paper  only,  and  in 
all  cases  be  accompanied  with  name  and  address.    Sketches  shoii.'d 
be  neatly  drawn,  and,  if  large,  sent  on  a  roller,  so  as  to  avoid 
crcasivg.    This  column  is  intended  for  the  mutual  assistance  oj 
engineers  in  their  daily  work.    As  far  as  we  possibly  can,  ur 
render  assistance,  but  we  cannot  undertake  to  work  out  elaborate 
arithmetical  calculations,  or  deal  with  matters  not  of  general  j 
interest.    Further,  we  cannot,  under  the  pretence  of  answering  a  \ 
query,  be  made  the  medium  for  gratuitous  vuffing.     We  cannot  ' 
undertake  to  reply  to  queries  by  post. 


1809-  Automatic  Boxing  Machine.— Could  you  or  any  of  your 

readers  give  me  the  name  of  a  firm  making  automatic  machinery 
for  boxing  up  a  material  similar  to  polishing  paste?  Any  infor- 
mation will  oblige. — E.  P. 

Answer. — There  are  many  manufacturers  of  automatic  machinery 
of  the  type  you  require,  mostly  situated  in  the  Midland  district 
Try  Messrs.  Daniel  Smith  and  Co.,  Castle  Ironwoiks,  Wolver- 
hampton, or  Messrs.  Taylor  and  Challen,  Constitution  Hill, 
Bi  rmingham .  — Alpha  . 

Answer  No.  2. — If  "  K.  P.''  will  wiite  any  of  the  follov\ing 
engineering  firms,  he  will  probably  obtain  the  information  he 
lequires  :  Messrs.  Taylor  and  Challen,  of  Rirmingham,  Messrs. 
Daniel  Smith,  Wolverhampton,  Messrs.  Rhodes  and  Sous,  Wake- 
field, Messrs.  Hordem  and  Mason,  Birmingham. — M.  B.  DoNoosH. 

1821.  Point  of  Cut-Oflf.— Arising  out  of  the  leply  to  (juery  1814 
regarding  the  jiointi  of  cut-oti'  in  a  triple-exjiansion  engine,  would 
"  Ajax"  or  some  other  correspondent  liiudly  supplement  the  reply 
published  by  showing  how  the  cut-oifs  in  the  M.P.  and  L.P. 
cylinders  are  calculated?  "Ajax"  gives  the  cut-otis  in  these 
cylinders  as  0  66,  and  says  the  exact  point  is  found  by  trial,  and 
the  valve  gear  linked  to  suit.  Now,  that  is  anything  but  a 
practical  way,  and  would  hardly  suit  a  draughtsman.  Having 
given  the  sizes  of  the  cylindei's,  the  horse  power  required,  and  the 
initial  and  final  iire-sure.-!,  etc. — as  already  given  in  the  (juerj' 
referred  to — would  someone  show  a  correct  way  of  calculating  the 
exact  points  of  cut-oft' in  the  M.P.  and  LP.  cylinders  in  order  to 
have  an  equal  distribution  of  power  ? — Clutha. 

Answer. — I  am  sori'y  that  my  first  reply  does  not  sat'sfy 
"  Clutha,"  but  he  is  wrong  in  saying  that  my  method  of  putting 
the  latest  cut  off  in  intermediate  and  low  pressui'e  cylinders  at  0'66, 
and  then  linking  up  till  equality  of  power  in  all  three  cylinders  is 
obtained,  is  unpractical,  and  would  hardly  suit  a  draughtsman. 
It  is  exactly  what  is  done  in  many  marine  engines.  The  weigh 
shaft  lever  has  at  the  end  a  slot  in  which  works  a  block  moved  by 
a  screw  and  hand  wheel.  This  block  is  connected  to  one  end  of 
the  di-ag  links,  while  the  othei-  end  moves  the  link,  so  that  each 
cylinder  can  have  its  cut-ofi'  adju.sted  within  certain  limits 
independently  of  the  other.  Regarding  other  method.s,  1  have 
heard  of  some  who  have  divided  a  theoretical  comljined  diagram 
into  three  equal  pai  is,  and  from  this  have  foun<l  the  jioints  of  cut- 
off in  intermediate  and  low  pre.-suie  cylinders.  I  have  tried  this 
with  p  /■«  —  constant  for  several  values  of  n,  and  have  invariabh- 
found  that  the  results  obtained  do  not  agree  with  jiractice,  owing 
to  wire  drawing  and  drop  of  pressure  between  the  cylinders,  and 
also  because  the  n  that  suits  the  expansion  curve  of  one  cylinder 
does  not  suit  that  of  another.  The  nearest  solution  of  the  problem 
is  to  set  out  the  probable,  o)-,  as  they  are  sometimes  called, 
theoretical  diagrams,  of  the  engine,  assuming  points  of  cut-off  in 
the  two  lower  cylinders,  and  altering  until  the  desired  results  are 
obtained.  For  an  explanation  of  this  method,  I  can  refer 
"Clutha"  to  "Problems  in  Machine  Design,"  published  b}'  the 
Technical  Publishing  Com]iany,  in  which  he  will  find  a  chaptei' 
near  the  end  of  the  book  dealing  with  theoretical  diagi'ams  for  all 
usual  crank  angles.    This  method,  however,  is  tedious. — Ajax. 


1820.  Pumping  Water. — Would"  it  militate  against  efficiency  of 
pump,  with  a  2  in.  delivery,  delivering  into  6  in.  pipe,  the  point  of 
delivery  being  18  ft.  above  pump  delivery,  into  dam.  If  so,  how, 
and  to  what  extent  ?  Any  information  on  this  subject  will  be 
much  appreciated. — Pump. 

1822.  Fusible  Plugs. — Can  any  readei-  give  me  the  proportions  of  the 
best  mixture  for  fusible  metal  in  fu.sible  plugs  for  boilers  to  be 
worked  at  from  8011).  to  loOlb.  pressure?  Also  state  at  what 
temperature  the  metal  will  melt. — Engineeh. 

1823.  Pressure  for  '  Dishing"  Iron  and  Steel  Plates.— Will  any  i 

reader  of  'The  Practical  Engineer  kindly  give  me  the  pi'essure  in 
I'ounds  per  squaie  inch  that  would  be  required  to  dish  iron  and 
steel  plates  fiom  |  in.  to  g  in.  in  thickness  at  the  ordinarj'  flanging 
heat,  the  dish  to  be  4  in.  in  depth,  and  to  be  made  by  one  stroke  of  ' 
a  hydraulic  press  ram  upon  a  suitable  die?    They  might  also  say  if  ; 
it  would  be  necessai'y  to  alter  the  pressuie  on  the  ram  if  the  dish  j 
wa.s  only  '■>  in.  deep.    This  iiiformation  is  required  in  connection  i 
with  the  detigning  of  hydi-aulic  presses  for  flanging  and  dishing  1 
lioiler  plates. — C.  Eli.is.  " 


1824.  Non-condensing  Cross-compound  Engine  Diagrams.— 

Will  you  ])lease  submit  the  enclosed  diagrams  to  your  readei's  for 
s'lggestions  as  to  the  cause  and  cuie  of  the  bad  state  of  att'airs? 
We  have  read  much  nf  late  of  looping  the  loop,  and  these  loops  I 


want  unlooping.  Description  of  engine  :  Cross-compound,  Coi-li.5.=, 
valves  and  trip  motion  on  the  two-high  pressure  cylinders  ;  double 
slide  valves,  with  cut-otf  plates  on  low-pressure  cylinders,  diameter 
18  in.  by  28  in.  by  4S  in.,  revolutions  68,  boiler  pressure  90  lb. — 
Bkaceboko. 

1825.  Horse  Power  of  a  Vessel.— Will  any  reader  give  me  a 
I'elialjle  formula  for  finding  the  horse  power  required  to  drive  a 
vessel  of  a  certain  tonnage  at  a  certain  speed  ? — Youkg  Engineer. 

1826-  Draught  of  a  Vessel. — Will  a  reader  give  me  a  method  for 
working  out  the  draught  of  a  boat  with  a  given  tonnage  ?  What 
is  the  best  book  I  could  have  on  designing  boa's? — Dbaughtsman. 


MISCELLANEA. 


Institution  op  Civil  Engineers. — At  the  annual  general 
meeting  of  the  Institution  of  Civil  Engineers,  held  April  26th, 
Sir  William  H.  White,  president,  in  the  chair,  the  result  of 
the  ballot  for  the  election  of  council  for  the  sessional  year 
1904-5  was  declared  as  follows :  President,  Sir  Guilford  L. 
M(dosworth ;  vice-presidents,  Mr.  P.  W.  Webb,  Sir  Alexander 
Binnie,  Mr.  Alex.  B.  W\  Kennedy,  Mr.  W.  E.  Galbraith; 
other  members  of  council,  Mr.  C.  N.  Bell  (Wellington,  N.Z.), 
Mr.  C.  A.  Breretou,  Mr.  R.  Elliott-Cooper,  Colonel  E.  E.  B. 
Crnmptou,  C.B.,  Mr.  W.  J.  Cndwortli  (York),  Mr.  G.  F. 
Deacon.  Mr.  F.  Elgar,  Mr.  R.  Hadfield  (Sheffield),  Mr.  G.  H. 
Hill,  Mr.  C.  W^  Hodson  (Bombay),  Mr.  J.  C.  Inglis,  Mr.  G. 
R.  Jebb  (Birmingham),  Mr.  T.  C.  Keefer  (Ottawa),  Mr.  A.  G. 
Lyster  (Liverpool),  Mr.  J.  A.  McDonald  (Derby),  Mr.  W^ 
Mathews,  C.M.G.,  Sir  Cliarlcs  Metcalfe  (Cape  Town),  the  Hon. 
C.  A.  Parsons  (Wylam-ou-Tyne) ,  Mr.  A.  Ross,  Mr.  W.  Shclford, 
C.M.G.,  Mr.  Alexander  Siemens,  Mr.  John.  Strain  (Glasgow), 
Sir  .John  I.  Thoriiycroft,  Professor  W.  C.  Uuwin,  Sir  Leader 
Williams  (Manchester),  and  Mr.  A.  F.  Yarrow.  Tho 
following  awards  have  been  made  for  papers  read  and 
discussed  during  the  past  session :  A  Telford  gold  medal  to 
Major  Sir  Robert  Hanbuij  Brown;  a  George  Stephenson  gold 
medal  to  Mr.  G.  11.  Stephens,  C.M.G. ;  and  a  Watt  gold  medal 
to  Mr.  .Mphon.'se  Steiger;  Telford  premiums  to  Mr.  E.  W^ 
De  Rusett,  Dr.  Hugh  Robert  Mill,  Mr.  Alexander  Millar,  and 
Mr.  T.  E.  Stanton;  a  Manby  premium  to  Professor  J.  Campbell 
Brown;  and  a  Cramptou  prize  to  Mr.  L.  H.  Savile. 
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VENTILATION  AND  HEATING  OF  BUILDINGS. 

The  importance  of  the  proper  ventilation  and  heating  of 
buildings,  although  it  has  ever  been  before  us,  has  only 
within  a  comparatively  recent  time  been  receiving  that 
amount  of  attention  which  it  deserves.  The  solving  of 
the  problem  is  not  one  of  "  what  system  to  adopt,"  but 
rather  what  are  the  fundamental  scientific  principles 
underlying  the  correct  evolution  of  a  system.  Much  labour 
and  money  have  been  wasted  in  overlooking  the  fact  that 
the  two  main  attainments  to  be  reached  should  be  treated 
distinctly,  for  it  does  not  necessarily  follow  that  the  heating 
and  ventilation  of  a  building  should  be  performed  under 
one  or  a  combined  operation.  Even  to-day  a  unanimous 
concensus  of  opinion  has  not  been  arrived  at  on  the 
important,  and  we  should  say  vital,  question  whether 
ventilation  should  be  "  upwards "  or  "  downwards,"  and 
until  this  is  settled  once  for  all  it  is  impossible  for  any 
real  progress  to  be  made.  In  this  matter  we  are  excluding 
the  more  or  less  special  cases  of  workshop  ventilation  and 
heating,  as  the  system  therein  adopted  often  depends  upon 
the  class  of  building,  the  kind  of  employment  carried  on, 
and  more  particularly  the  various  dependencies  on  steam 
and  boiler  powers  which  go  to  make  one  or  other  system 
specially  economical  for  that  particular  building. 

For  some  time  there  has  been  a  Select  Committee 
appointed  by  the  House  of  Commons  to  report  on  the 
vontilatidii  of  that  building,  and  from  its  report,  which 
included  the  examination  of  many  experts,"  it  appears 
that  the  plenum  system  and  mechanical  ventilation  has 
not  proved  .satisfactory,  and  that  some  system  of  "  natural 
ventilation  "  is  recommended. 

In  contrast  with  this,  there  are  those  who  maintain 
that  with  the  rapid  cooling  of  air  which  has  been  breathed, 
and  the  downward  direction  given  by  the  nostrils,  the 
ventilating  outlets  should  be  placed  near  the  floor  level, 
whilst  the  fresh  air  inlets  should  be  above  the  head  level. 
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This  system,  it  is  recognised,  requires  the  aid  of  niecliaiiical 
power  in  order  to  maintain  a  continual  stream  of  fresli  air, 
and  is  thus  in  direct  antauonisni  to  the  practice  adopted,  ; 
by  tliose  who  pin  their  faith  to  tlie  so-called  "natural  i 
ventilation  "  method.  1 
As  has  already  been  indicated,  the  question  of  heathig-  \ 
should  he  studied  on  its  own  merits  and  distinct  from  the 
ventilation  problem,  and  then  the  two  operations  taken 
too-ether  to  evolve  an  eflticient  combination.     Little  con- 
sideration is  needed  to  arrive  at  the  result  that  lieated  air 
or  air  warmed  by  means  of  hot-water  pipes  naturally  rises, 
and  that  this  method  fits  in  and  augments  the  natural 
system,  in  which  the  fresh  air  is  admitted  to  the  lower 
portion  of  a  building  and  is  allowed  to  depart  through  top 
outlets.    Even  on  this  point  some  authorities  submit  tliat 
fresh  warmed  air  becomes  robbed  of  part  of  its  heat, 
besides  becoming  charged  with  carbonic  acid  gas  from  the  \ 
breath,  with  the  result,  therefore,  that  hot-water  pipes  | 
should  be  fixed  aboTe  the  head  level,  and  the  spent  air 
should  find  a  way  througli  extraction  outlets  on  the  floor 
level. 

It  has  been  proved  to  the  satisfaction  of  many  experts 
that  air  which  receives  treatment  in  the  way  of  warming 
and  scrubbing  or  jnuifying  on  its  path  to  perform  its 
functions  loses  to  a  large  extent  that  vitality — producing 
a  "  tiring  "  or  oppressive  "  eft'ect — which  is  so  noticeable 
compared  with  fresh  air  introduced  through  open  windows. 
This  loss  of  freshness  or  invigorating  quality  doubtless 
accounts  for  the  enormous  volume  of  air  per  jierson  which 
it  has  been  found  necessary  to  force  through  or  extract 
from  a  building  beyond  that  required  for  efficient 
respiration. 

It  may  be  said  that  practically  all  known  ventilating 
systems,  with  various  comljinations  for  heating,  have  been 
applied  to  large  public  Imildings  at  home  and  abroad, 
mostly  with  indifferent  or  disappointing  results,  and  that 
many  of  these  installations  have  been  entirely  discarded, 
not  necessarily  as  being  liad  in  principle,  but  because  they 
have  been  wrongly  applied  to  the  particular  case. 

The  difficulties  are  many,  but  we  now  look  forward  to 
an  early  determination  of  the  principles  involved,  as 
without  a  correct  basis  it  is  im])ossible  to  exjiect  a  satis- 
factory result.  A  certain  amount  of  difficulty  lies  in  the 
fact  that  different  structures  may  require  different  treat- 
ment, but  this  should  not  affect  the  question  of  principle, 
although  many  ways  may  jje  devised  for  carrying  it  into 
effect. 


THE  MANUFACTURE  OF  ELECTRICAL  INSTRUMENTS. 

"The  instrument  vuilcer  of  yesterday  has  developed  into 
the  instrument  wntiufacturer  of  to-day."  This  is  a 
sentence  which  was  recently  quoted  in  a  pai3er  read  before 
tlie  Institution  of  Electrical  Engineers  in  London  by  Messrs. 
Kenelm  Edgcumbe  and  Franklin  Punga,  and  it  means  more 
than  the  casual  reader  might  grasp.  The  electrical 
instrument  maker  of  years  gone  by  was  naturally  not  in  a 
large  way  of  business,  whereas  to-day  we  have  many  large 
manufactories  at  work  all  over  the  kingdom  turninp-  out 
multitudinous  apparatus  in  order  to  cope  with  the  modern 
development  of  electrical  engineering.    There  used  to  be 


a.  certain  mistrust  felt  by  engineers  "  for  the  instrument 
maker  and  all  his  works";  it  was  felt  that  he  was  no 
engineer ;  that  his  instruments,  though  perhaps  very 
ingenious,  were  more  suited  to  the  laboratory  than  to  the 
workshoj)  or  tlie  station  ;  and  that  he  was  easily  led  into 
believing  that  a  lavish  use  of  lacquer  and  shellac  varnisli 
constituted  a  sound  engineering  job.  But  nous  (ivo)i'< 
rJiange  tout  ccla. 

In  regard  to  mere  volume  of  business,  we  have  in  niind 
enterprising  instrument  makers  who  were  in  a  very  small 
way  of  business  only  a  few  years  ago,  but  by  keeping  in 
toucli  with  present  requirements  and  catering  for  them 
tliey  are  enabled  to  "  pull  down  their  barns  and  build 
greater,"  so  to  speak,  and  equip  larger  factories  further 
out  from  town.  And  this  is  in  spite  of  the  activity  of  the 
foreign  manufacturer,  whose  competition  is  no  negligible 
(juantity. 

The  authors  of  the  paper  referred  to  expressed  the 
ojiinion  that  there  would  be  an  even  more  marked  inq^rove- 
ment  in  the  work  of  the  electrical  instrument  maker  if 
only  consulting  engineers  and  instrument  users  generally 
could  be  induced  to  take  a  little  more  interest  in  their 
apparatus,  and  would  give  a  little  more  thought  to  the 
selection  of  the  types  best  suited  to  the  requirements  of 
a.  particular  case.  It  was  with  the  view  of  exciting  some 
additional  interest  in  this  direction  that  Messrs.  Edgcumbe 
and  Punga  introduced  the  subject,  selecting  only  one 
sniall  section  of  it,  viz.,  the  recent  developments  in  direct- 
reading  switchboard  instruments.  ■  They  also  indicated 
some  of  the  directions  that  modern  practice  in  this 
connection  appears  to  be  taking. 


NOTES  ON  NEWS. 


Pick-up  Water  Troughs  on  the  Midland  Kailwat. — 
The  second  set  of  Midland  main-line  water  troughs,  viz., 
those  at  Loughborough,  have  now  been  finished  and 
brought  into  use.  They  are  made  of  galvanised  steel,  and 
are  fed  by  gravitation  from  storage  tanks  near  to  the 
permanent  way.  At  tlie  testing  of  the  troughs  experiments 
were  made  with  two  kinds  of  pick-up  scoops,  viz.,  a  plain 
one  and  one  having  concave  rims,  the  object  being  to 
find  out  whether  the  scoop  having  rims  lessens  the  wash 
behind  the  tender  when  water  is  picked  up  at  high  speeds. 
The  engines  were  run  over  the  troughs  separately  at  60 
miles  2>er  hour,  and  the  wash  was  very  much  less  from 
the  scoop  with  rims.  Another  experiment  was  made  to 
ascertain  the  air  pressure  in  the  tank  when  water  is  being 
taken,  and  for  this  purpose  three  pressure  gauges  were 
fitted  on  the  tender  and  connected  by  pipes  to  the  roof 
of  the  front,  rear,  and  middle  comjjartments  of  the  tank. 
Not  until  the  latter  was  full  and  overflowing  did  any  of 
the  gauges  register  pressure,  and,  with  the  water  coining 
out  of  the  air-vents  freely,  only  121b.  per  square  inch 
was  registered,  and  the  tank  gave  no  indication  of  bulging. 
Two  runs  were  then  made  over  the  troughs  to  ascertain 
the  lowest  speed  at  which  water  can  be  lifted.  At  25 
miles  an  hour  about  1,250  gallons  were  picked  up,  but  at 
16  miles  an  hour  no  water  at  all  was  forced  into  the  tender. 
The  former  speed,  therefore,  may  be  regarded  as  the 
minimum  at  w^hich  the  scoop  is  efl'ective.  About  half  a 
million  gallons  of  water  was  taken  from  the  troughs  during 
the  first  week  after  they  were  brought  into  use.  It  is  too 
early  yet  to  say  what  the  effect  of  the  troughs  on  the  time- 
table will  be,  but  the  Midland  will  now  be  able  to  ]-un 
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trains  between  London  and  Mancliester  without  a  stop,  if 
they  care  to  do  so,  and  in  view  of  the  acceleration  of  the 
Nortli-Western. 


Apparatus  for  Testing  Locomotives. — The  Great 
Western  Railway  now  jiossess  at  iSwindon  an  ingenious 
apparatus  for  giving  a  locomotive  a  trial  trip  without 
coming  out  of  the  works.  This  is  the  only  one  in  this 
count ly  or  in  Europe,  and  may  be  described  in  cycling 
parlance  as  the  railway  equivalent  of  a  "  home  trainer." 
The  engine  being  fixed,  the  wheels  run  not  on  rails,  but 
on  other  wheels,  which  have  tyres  or  rims  of  steel  of  the 
same"  section  and  tread  as  the  rails  of  the  Great  Western 
permanent  way.  On  the  axles  of  these  lower  wheels  are 
drums  on  which  a  clever  brake  arrangement  is  worked  by 
which  the  retarding  force  can  be  regulated  and  measured, 
giving  an  imitation  of  difficulties  met  with  in  main-line 
running.  In  oi'der  not  to  waste  the  energy  of  the  locomo- 
tive, a  strap  and  pulley  arrangement  works  air  compressors, 
the  locomotive  thus  acting  as  a  stationary  engine  whilst 
on  its  trial  trips.  An  ingenious  feature  of  the  apparatus 
is  the  power  to  adjust  these  carrying  wheels  longitudinally 
to  fit  the  different  styles  and  sizes  of  locomotives.  An 
obvious  advantage  of  the  arrangement  is  that  in  case  of 
anything  serious  in  the  nature  of  a  breakdown  the  engine, 
instead  of  being  stuck  at  a  wayside  station  or  fouling  a 
main  line  till  necessary  tackle  is  brought,  has  everything 
needful  close  at  hand,  and  the  trips  can  be  watched  by 
officials  who  might  otherwise  be  unable  to  leave  their 
regular  work. 


Side  Slip  Trials.. — A  series  of  trials  were  carried  out 
on  May  7th,  under  the  auspices  of  the  Automolnle  Club, 
at  the  Locomobile  Company's  garage  in  Sussex  Place,  South 
Kensington,  in  order  to  test  the  effectiveness  of  a  number 
of  devices  intended  to  prevent  the  side-slipping  of  motor 
cars.      The  cars  and  bicycles  fitted  with  these  different 
arrangements,  of  which  about  a  dozen  were  submitted  for 
trial,  were  required  to  turn,  when  travelling  at  a  fair 
speed,  on  an  exceedingly  slippery  surface  prepared  with 
soft  soajD  and  other  materials,  and  the  performances  of  each 
under  various  conditions  were  observed  by  Major  Lloyd 
Lindsey,  Professor  C.  Vernon  Boys,  and  Mr.  W.  Worby 
Beaumont.    The  devices  fell  into  two  main  classes.  In 
one,  variations  in  the  construction  of  the  tyres  were  relied 
upon ;  in  the  other,  appliances  sepai'ate  from  the  tyres 
were  employed  to  grip  the  ground,  and  thus  prevent  lateral 
movement   of   the   vehicle.      In   the   former,  inventors 
attempted  to  gain  the  desired  end  by  festooning  the  tyres 
with  diagonal  cross  chains,  by  inserting  round  studs  or 
rectangular  pieces  of  meta.1  in  the  rubber,  or  by  employing 
alternations  of  hard  and  soft  rubber ;   one  of  the  most 
promising  arrangements  consisted  of  a  couple  of  chains 
running  right  round  the  tyre  on  each  side  of  the  wheel, 
and  connected  by  cross  pieces  over  the  tread,  the  chains 
being  placed  in  such  a  position  that  -when  the  car  began 
to  slide  their  hard  edges  cut  into  the  ground,  and  thus 
checked  the  sideways  motion.     In  the  second  class  the 
idea  was  to  provide  the  driver  with  an  appliance  which  at 
will  he  could  drop,  so  that  it  pressed  into  the  ground  and 
thus  counteracted  the  tendency  to  slide  laterally.      In  a' 
class  intermediate  between  those  mentioned,  three  spikes 
or  blades  were  arranged  round  the  rim  in  such  a  way  that 
when  the  tyre  was  compressed  by  the  weight  of  the  car 
they  came  in  contact  with  the  ground,  and  were  forced 
into  it  by  means  of  springs;  it  is  evident  that  at  the 
l)est  tlie  effect  of  such  an  arrangement  must  be  intermittent 
and  confined  to  the  time  during  which  the  particular  point 
of  the  tyre  to  which  it  is  attached  is  on  the  ground.  The 
I»ic3'cles  found  the  tests  very  severe,  their  riders  coming 
down  with  monotonous  regularity. 


THE  TARIFF   COMMISSION  AND  THE  ENGI- 
NEERING  AND  MACHINERY  TRADES. 

The  Tariff  Commission,  whose  offices  are  at  7,  Victoi'ia 
Street,  Westminster,  S.W.,  have  now  framed  and  issued 
to  i)roprietors  of  works  a  set  of  questions  with  a  view  of 
obtaining  information  relating  to  the  engineering  and 
machinery  trades.  This  is  supplementary  to  the  general 
form  issued  to  all  manufacturers.  If  desired,  the  answers 
and  name  of  firm  will  be  treated  as  strictly  confidential. 
The  questions  follow  generally  those  previously  issued,  and 
comprise  percentage  particulars  of  annual  sales  for  home, 
foreign,  and  colonial  markets,  the  country  of  origin  of 
raw  materials  used,  if  they  were  formerly  obtained  in  the 
United  Kingdom,  and  the  inroads  of  foreign  machinery 
in  our  business,  suggestions  for  duty  to  safeguard  the 
interests  of  your  trade,  your  experiences  with  regard  to 
the  effect  of  colonial  or  other  preferential  tariffs,  etc. 
Additional  forms  will  be  supplied  on  application,  and  the 
answers  when  received  will  be  tabulated  in  the  offices  of 
the  commission. 

The  following  gentlemen  constitute  the  Engineering  and 
Machinery  Committee  of  the  Tariff"  Commission :  Mr. 
Francis  Elgar,  F.B.S.  (managing  director  and  naval 
architect  to  Fairfield  Shipbuilding  and  Engineering  Co., 
Glasgow;  vice-president  Institute  Naval  Architects);  Mr. 
George  Flett  (managing  director  Dick,  Kerr,  and  Co. 
Limited,  engineers,  contractors) ;  Mr.  W.  Harrison  (presi- 
dent Agricultural  Engineers'  Association  ;  chairman  of 
directors  Harrison,  Macgregor,  and  Co.  Limited,  Leigh, 
Lancashire) ;  Mr.  Henry  D.  Marshall  (managing  director 
Marshall,  Sons,  and  Co.,  Britannia  Works,  Gainsborough) ; 
'Sir  Andrew  Noble,  Bart.,  K.C.B.,  F.R.S.  (chairman  Sir 
W.  G.  Armstrong,  Whitworth,  and  Co.  Limited ;  secretary 
to  Committee  on  Rifled  Cannon,  1858 ;  secretaiy  to 
Committee  on  Cannon  Plates  and  Guns,  1859  ;  assistant 
inspector  of  artillerj^,  1859;  member  Committee  on 
Explosives) ;  the  Hon.  Charles  Parsons,  F.R.S.  (C.  A. 
Parsons,  and  Co.,  Heaton,  Newcastle-on-Tyne ;  managing 
director  Parsons'  Marine  Steam  Turbine  Co.  ;  director 
Newcastle  and  District  Electric  Lighting  Co.,  Cambridge 
Electric  Supply  Co.,  and  Scarborough  Electric  Supply  Co.)  ; 
Mr.  A.  W.  Maconochie,  M.P.  (Maconochie  Bros.  Limited, 
meat  preservers  and  packers,  Millwall,  and  Fraserburgh, 
Aberdeenshire). 

The  general  secretary  of  the  Tariff'  Commission  is  Mr. 
W.  A.  S.  Hewins. 


NOTICES    OF    MEETINGS,  &c 


Institution  of  Electrical  Engineers. — May  26th,  the 
animal  g-cncral  meeting-  at  Society  of  Arts,  John  Street, 
Adclphi.  Birmingham  Section,  the  meeting  of  the  11th  has 
been  postponed  to  the  18th  iiist,  when  pai>er  will  be  read  by 
Mr.  F.  O.  Hunt,  "  Motoi--.starting-  Switches  and  Resistances." 
Dublin  Section,  May  13th,  last  meeting  of  session. 

Birmingham  Association  op  Mechanical  Engineers. — 
May  14th,  afternoon  visit  to  the  Birmingliam  University  Power 
Station. 

North-East  Coast  Institution  op  Engineers  and  Ship- 
builders.— May  18th,  closing  business.  May  16th,  Graduates' 
section  meeting.  A  visit  has  been  arranged  to  inspect  the 
electrical  power  plant  at  the  Birmingham  Small  Arms  Works, 
Small  Heath,  on  May  18th. 

Junior  Institution  op  Engineers. — -May  21st,  paper  on 
"  Practical  Notes  tm  the  Running  of  Motor  Cars  and  Cycles," 
by  Lieut.   W.  G.    Windham,   King's  mes^senger. 


The  Egyptian  Government  has  decided  to  entrust  to  Sir 
William  Arrol  and  Company,  the  builders  of  the  Fortli  and 
Tay  bridges,  the  oonstruc-tion  of  the  Nile  bridges  at  Rodali  Ish,i:d. 
near  Cairo.  The  Government,  in  view  of  the  excellence  of  the 
project  of  MM.  Dayde  and  Fillet,  the  French  engineers,  which 
caused  it  to  hesitate  in  its  choice,  has  also  decided  to  entrust 
to  MM.  Dayde  and  Fillet  the  construction  of  two  bridges 
in  the  Delta  for  the  railway  administration. 
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THE  MODERN  RAILWAY  WAGON  AND  THE 
DETAILS  OF  ITS  DESIGN. 

By  George  Willans. 

{Coni-inued  from  page  Jj.33.) 

A.rle  Boxes. — There  are  a  great  variety  of  designs  for 
axle  boxes,  many  of  them  being  most  efficient.  The 
body  of  the  box  is  variously  constructed  of  cast  iron,  cast 
or  pressed  steel,  with  a  grease  chamber  self-contained, 
and  means  whereby  the  brass  is  retained  in  its  working 
position. 


The  adoption  of  the  well-known  "  wagon  grease "  as  a 
lubricant  seems  to  be  open  to  question,  both  as  to  economy 
and  efficiency.  With  grease  as  a  lubricant  the  conditions 
are  such  that  the  beai'ings  must  alwaj's  become  heated 
sufficiently  to  cause  the  grease  to  melt  and  lubricate  the 
axle;  consequently,  should  the  wagon  have  been  standing 
and  become  cooled  down,  or  especially  should  the  grease  have 
become  hard  or  frozen  in  the  axle  box,  the  period  of  heat- 
ing up  the  journal  by  friction  in  order  to  obtain  the  benefit 
of  the  lubrication  is  productive  of  unnecessary  and  excessive 
wear  on  the  brasses  and  journals,  besides  the  increase  of 
the  train  resistance  due  to  these  causes,  so  that  the  grease 


Fio.  36.— LADD'S    PATENT    AXLE  BOX. 
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axle  box  may  be  i)iit  duwu  as  b(jtli  uiiecunoniical  and 
inefficient,  and  will  luiduubtedly  be  supplanted  by  tlie  oil 
axle  box. 

Witih  a  well-desigued  axle  box  all  tlie.se  dittieulties  dis- 
appear, tbe  lubrication  being  continuous  and  efficient, 
whilst  the  atteutioui  necessary  is  not  increased,  for,  when 
fitted  up  properly  with  shield  and  oil  wells,  they  should 
run  'dt  least  three  months  on:  one  oiling,  and  the  heav}' 
classes  of  mineral  oil  with  which  these  boxes  are  lubricated, 
when  used  in  such  small  ({uantities.  and  at  comjiaratively 
long  intervals,  become,  if  anything,  cheaper  than  wagon 


I'or  spring  lubricators  for  use  with  various  types  of  axle 
Ijoxes  are  shown  in  fig.  37,  and  are  self-explanatory,  as  are 
also  the  illustrations  of  spiing  dust  shields  for  the  back  of 
oil  axle  boxes,  shown  in  fig.  ."$8.  Hoth  these  are  illustrative 
of  the  Oilbath  Company's  specialties.  Another  design  of  oil 
axle  box  is  shown  in  fig.  39,  and  is  designed  for  use  with 
l!()-ton  wagons  or  with  .slight  modification,  the  bogies  of 
3()-tuu  to  40^ton  vehicles,  the  journal  being  the  standard 
loin,  by  5  in.  used  for  these  wagons. 

It  to  some  extent  resembles  that  i)revi((usl3'  described, 
liavinu'  a  I'emovaljle  front,  which  ])erinits  of  access  to  tlie 


Fig.  38.— spring   DUST  SHIELDS   FOU   THE   D.VCK  uK  OIL  AXLE  BUXES. 


grease.   a})ai't   from   the   undoubted  economy  in  brasses, 
wear  of  journals,  and  lessened  train  i-esistance. 

There  are  certain  dimensions  common,  to  all  axle  boxes; 
the  top  of  the  box  should  be  made  to  receive  the  standard 
spring,  whieh  should  go  down  into  it  2  in.  A  |  in.  safety 
bolt  should  Ijc  jiassed  through  the  box  on  tlie  underside  of 
the  journal,  as  shown  in  fig.  35,  which  illustrates  a  typical 
design  of  grease  axle  box.  It  will  be  seen  that  the  grease  | 
is  contained  in  a  to])  chamber,  and  is  fed  on  the  journal 
through  the  two  holes  shown.  The  brass  fits  in  recesses 
cast  in  the  side  of  the  box,  projections  on  the  brass 
engaging  therein,  thus  preventing  the  brass  turning  or 
moving  endwise  in  the  box.  A  wooden  shield  is  fitted  at 
the  back  of  the  box  to  exclude  dust,  and  the  grease  chamber 
is  closed  by  the  spring  lid  shown.  It  is  obvious  that  in  this 
design  the  axle  box  has  to  be  witlidrawn  from  the  axle 
guard,  and  the  safety  bolt  taken  out  before  the  box  can  be 
lifted  off  the  journal  and  the  brass  withdrawn.  This 
difficulty  has  led  to  many  designs  whereliy  the  brass  may 
be  replaced  by  nierel}'  taking  the  weight  of  one  journal 
and  lifting  the  box  sufficiently  to  allow  of  the  brass  passing 
over  the  collar  on  the  journal.  One  of  this  type  is 
illustrated  l)y  fig.  36. 

This  axle  box,  which  is  known  as  '  Ladd's  Patent,"  and 
is  manufactured  by  the  (Jilbath  Axle-box,  Fittings,  and  | 
Engineering  Co.  Limited,  Birmingham,  to  whom  the  writer  I 
is  indebted  for  pei'mission  to  reproduce  the  illustrations,  | 
lias  the  following  advantages  over  the  previously  described 
grease  axle  box : 

The  journal  runs  in  an  "  oil  Imth  "  fed  on  to  the  journal 
by  means  of  a  spring  lubrication  pad  placed  in  the  bottom 
of  the  box.    Sjieeial  precaution  is  taken  b}'  emjiloying  an  i 
efficient  dust  shield  at  the  back  of  the  box  to  prevent  the  j 
oil  being  sjtlashed  out,  through  oscillation  or  rough  shunt-  | 
ing,  and  which,  at,  the  same  time,  is  effective  in  preventing  | 
the  entrance  of  sand  or  dust  into  the  oil  chamber.  As 
will  be  seen  from  the  figure,  the  brass  or  any  of  the  interior 
fittings  of  the  axle  l)ox  can  lie  Avithdrawn  for  i-enewal  hy 
simply  taking  the  weight  off  the  journal,  .and  does  not 
necessitate  the  removal  of  the  box  from  the  axle  guard  or 
withdrawal  of  the  safety  bolt,  and  makes  a  very  favourable 
conaparison  with  fig.  35  in  these  respects.    Several  designs 


brass  and  lubricator,  which  is  of  the  sjjring  type.  The 
drawings  and  previous  descriptions  render  further  remarks 
unnecessary. 

(To  be  continued.) 


RODS  AND  PIPES  IN   IRON  CASTINGS. 

I3y  Walter  J.  May. 
It  often  happens  that  wrought-iron  rods  and  pipes  have 
to  be  cast  into  various  work,  and  where  this  occurs  there 
is  often  difficulty  iui  getting  the  cast-metal  sound.  The 
writer  has  never  found  any  serious  difficulty  by  the  method 
he  uses,  and  for  this  reason  the  method  ma,y  be  woilh  a 
trial  by  others. 

In  the  first  place,  wrought,  iron  which  is  rusty,  or  covered 
with  scale,  will  not  cast  in  soundly,  and  for  this  reason  all 
wrought  metal  should  be  rough  filed  to  ensure  that  it  is 
clean.  Ends  of  bars  fresh  from  the  forge  need  not  be 
filed  as  a  I'ule,  as  the  hammer  usually  leavesi  them  clean. 

When  hied  clean,  the  pipes,  etc.,  should  be  coated  Avith 
plumbago  worked  up  into  a  stiff  paint  with  water,  and 
then  thoroughly  dried,  when  they  will  be  ready  to  place  in 
the  moulds.  If  prefen-ed,  a  small  quantity  of  gum  can  be 
used  with  the  plumbago,  but  speaking  generally  this  is 
not  necessaiy  if  the  ironAvork  is  carefully  handled.  Where 
the  ends  of  such  pieces  of  wrought  metal  are  bedded  in 
the  sand  of  the  mould,  hoA\^ever,  it  is  desirable  that  the 
coating  of  plumbago  should  be  protected  from  damp,  as 
this  has  a  tendency  to  creep  along  the  coating  inside  the 
mould,  and  for  the  purpose  of  affording  such  protection, 
the  ends  should  be  Avrapped  round  Avith  Avaxed  paper  such 
as  is  used  for  tobacco  and  the  like,  as  this  affords  a 
resistance  against  the  moistiu'e  of  the  sand  if  jiassed  round 
the  metal  twice. 

The  Avriter  has  found  the  above  botli  a  cjuick  and  certain 
method  of  securing  the  end  desired,  but  others  Avill.  no 
doubt,  have  their  OAvn  effective  methods  of  Avorking. 

The  Submarine  Boat  Protectok. — A  New  York  telegram 
states  that  the  Japanese  Government  have  purchased  from  the 
Lake  Torpedo  Boat  Company  tlie  submarine  Protector.  A 
full  description  and  iUustrations  of  this  boat  were  given  in  our 
issue D  of  Januai-y  8th    and  February  12th,  1904. 
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TEST  OF   CENTRIFUGAL  PUMPS. 

By  P.  P.  Bird. 

To  measure  the  discharge  of  a  centrifugal  puui})  discharging 
l.j,000  gallons  of  Nvater  per  minute  presents  some  difficulties  ' 
to  the  engineer  Avhich  may  properly  be  discussed  here. 
'I'lie   following    description    and    illustrations    show  the 
methods  recently  used  in  testing  a  jjump  for  the  armoured  ! 
cruiser  West  Virginia  at  the  yard  of  the  Newport  News 
Shipbuilding  and  Dry  Dock  Company,  at  Newport  News,  i 
Virginia. 

The  centrifugal  pumps,  as  installed  in  the  engine  rooms  | 
of  a  modern  warshij),  have  as  their  primary  object  the  ' 
circulation  of  cooling  water  through  the  condensers. 
However,  they  are  also  arranged  so  that  their  suctions  are 
connected  to  the  drainage  system  of  the  ship,  and  also  to  , 
the  bilge  at  that  pouit.  Further,  the  specifications  for  the  [ 
West  Virginia  class  state  that  each  pump  shall  be  capable 


s'Sieam  Pipe 

Fig.  I. 

of  discharging  overboard  a  certain  number  of  gallons  of  j 
water  per  minute  from  the  lowest  point  of  the  bilge  suction. 
They  further  state  that  "  the  pumps  will  be  tested  by 
discharging  water  under  conditions  as  nearly  as  possible  i 
like  those  they  will  be  working  under  when  throwing  water  > 
from  the  bilges.    They  must  discharge  water  at  the  same  \ 


minute,  the  revolutions  for  such  outfit  not  exceeding  20G 
per  minute. 

Previous  experience  had  shown  the  dithculty  of  testing 
a  pump  of  this  sort  with  its  suction  within  the  influence 
of  the  tide.  As  with  the  pump  on  the  pier,  the  continually 
changing  suction  head  seriously  interfered  with  the  uni- 
formity of  testing.  Also  witli  the  inmii)  mounted  on  a  float, 
the  innnense  weight  of  water  in  tlie  system  would  result  in 
not  only  considerably  shortening  the  lift  of  the  pump,  but  in 
giving  the  float  a  bad  list,  unless  previously  provided  for. 
Further,  when  testing  a  pump  on  the  pier, or  on  a  float, 
it  had  been  found  difficult  to  get  good  steam  or  vacuum 
to  approximate  the  conditions  obtainable  aboard  ship.  A 
pump  of  this  kind  when  in  service  conditions  is,  of  course, 
below  the  water  line,  and  beiiig  always  immersed,  will 
start  without  priming.  However,  when  located  above  the 
water  line,  it  is  necessary  to  run  the  pump  very  fast, 
considerably  above  the  normal  speed,  for  some  minutes 
before  it  will  take  hold  "  of  the  water  and  pump.  This 
means  using  an  immense  cjuantity  of  steam  before  actually 
starting  the  test,  enough  to  empty  a  small  portable  boiler, 
such  as  would  be  found  available  around  the  piers. 

The  above  difficulties  made  it  desirable  to  locate  the 
[lump  for  testing  in  such  a  way  as  to  maintain  practically 
uniform  conditions  as  to  heads  throughout  the  test,  and 
also  to  get  the  pump  near  a  good  supply  of  steam,  and 
if  possible  where  the  engine  could  be  connected  to  a 
condenser. 

Fortunately,  there  was  at  the  disposal  of  those  making 
this  test  a  dry  dock  with  a  power  house  located  close  at 
hand.  Accordingly  the  pump  was  installed  on  the  slope 
of  the  dry  dock  at  a  point  near  the  steam  and  vacuum 
supply. 

Three  methods  of  measuring  the  water  discharged  were 
considered : 

(1)  By  measuring  the  velocity  of  flow  in  the  discharge 
liipe.  Tliis  could  be  done  in  several  ways — i.r.,  by  means 
of  a  small  propeller  wheel  placed  in  the  pipe  and  assuming 
a  slip,  or  by  Venturi  meter,  or  by  Pitot's  tube. 

(2)  By  pumping  a  known  quantity  of  water — enough  to 
flll  a  dry  dock,  for  instance  ;  and 
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height  as  the  water  line  is  above  the  pumjis  and  through 
the  same  length  and  size  of  pipe,  drawing  water  from  the 
same  depth  as  the  lowest  part  of  the  bilge  suction  pipe 
below  the  pump  and  through  the  same  length  and  size 
I  if  pipe." 

In  the  case  of  the  pumj)  above  referred  to,  the  speciflca- 
tions  required  a  discharge  of  15,(J0(-)  gallons  of  water  per 


(3)  By  pum})ing  into  a  tank  and  discharging  from  this 
over  a  weir. 

The  latter  method  had  been  successfully  used  before  with 
a  smaller  pump,  and  was  adopted  in  this.  case.  As  it  was 
desirable  to  use  the  tank  which  had  been  made  for  the 
previous  test,  and  as  this  tank  was  too  small  to  take  the 
full  discliarge  of  this  large  punq),  the  21  in.  discharge  pipe 
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was  divided  into  two  15  in.  pipes,  one  only  of  which 
discharged  into  the  tank,  it  being  assumed  that  the 
discharge  was  equally  divided,  and  that  the  observed 
readings  on  the  weir  would  indicate  half  the  total  discharge. 

The^'pump  was  located  for  the  test  at  a  point  far  enough 
down  in  the  dry  dock  to  give  the  proper  discharge  head 
when  pumping  into  the  tank,  which  was  placed  alongside 
the  dock  on  the  ground  level. 

By  referring  to  the  arrangement  drawing,  the  vertical 
distance  from  the  centre  of  the  pump,  as  to  be  installed 
on  ship,  to  the  water  line  at  trial  displacement,  was  found 
to  be  13  ft.  10  in.  This  gave  the  necessary  discharge  head, 
and  in  the  test  was  the  vertical  distance  from  the  centre 
of  the  pump  to  the  highest  point  in  the  discharge  pijie. 
The  length  of  this  pipe  was  made  31  ft.,  which  was  equal 
to  the  total  length  of  the  system  discharged  through  aboard 
ship,  from  the  flange  on  the  pump  to  the  skin  of  the  ship. 

Similarly  froan  the  drawing  the  vertical  distance  from 
the  centre  of  the  pump  to  the  bottom  of  the  nozzle  of 
valve  in  main  drainage  line  in  the  engine  room  was  found 
to  be  6  ft.  7  in.  This  gave  the  necessary  lift  of  the  pump — 
accordingly,  the  dry  dock  was  flooded  to  a  poii.'t  this 
distance  below  the  pump.  The  two  15  1-2  in.  suction  pipes 
were  run  down  in  the  dock  some  distance  below  the  water 
level,  so  as  to  give  the  same  length  of  pipe  as  used  aboard 
ship.    This  was  found  from  the  drawing  to  be  31  ft.  3  in. 

AH  of  the  water  pumped  drained  back  into  the  dry  dock, 
so  the  conditions  were  constant  throughout  the  trial. 

The  pump  was  driven  by  a  direct  connected  vertical 
compound  engine,  the  diameter  of  the  high  pressure 
cylinder  being  11  in.,  the  diameter  of  the  low  pressure 
cylinder  22  in.,  and  the  stroke  10  in. 

The  cranks  were  at  right  angles  to  each  other.  Steam 
is  admitted  to  the  high  pressure  cylinder  by  a  piston  valve, 
and  to  the  low  pressure  cylinder  by  a  slide  valve.  The 
steam  pipe  running  from  the  power  house  was  3  in.  iu 
diameter  and  the  exhaust  pipe  5  in.  in  diameter. 

The  diameter  of  the  pump  fan  was  45  in.,  and  the  width 
at  periphery  was  4  in.    There  were  six  valves. 

Engine  Data. 
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press. 

£ 

M.E.P. 

I.H.P. 
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o 

> 
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3 
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4 
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15 
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3610 

6 

10-57 

118 

15 
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65-50 

22-73 

75-6 

1071 
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38-65 

During  Card  No.  6  the  by-pass  valve  was  open,  admitting 
live  steam  to  the  receiver. 

Weiu  Data. 


Time. 

Head  on  weir. 

Cubic  feet  over 
weir  per  sec. 
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By  referring  to  the  above  data  it  will  be  seen  that  the 
highest  revolutions  obtained  were  247  at  a  steam  pressure 
of  118  pounds  per  square  inch.  The  working  steam 
pressure  for  the  engine  aboard  shijj  will  be  150  pounds 
per  square  inch.  At  247  revolutions  per  minute  14,900 
gallons  of  water  were  pumped.  The  curve  of  revolutions 
and  discharge  shows  that  the  pump  was  of  ample  size  to 
meet  the  requirements. 

The  Francis  formula  which  was  used  in  flguring  the 
weir  discharge  is 

Q  =  3-33  L 

Where  Q  is  the  discharge  in  cubic  feet  per  second. 

L  is  the  length  of  weir  in  feet,  equal  to  8  in  this  case. 

H  is  the  observed  head  over  weir  in  feet. 

No  correction  was  niLide  for  the  velocity  of  approach. 
Of  course,  this  would  have  been  in  favour  of  the  pump. 
The  velocity  formulie  are : 


Velocity  of  discliiirge 


_  pump  discharge  iii  cubic  feet  per  set;, 
area  of  disciiarge  in  square  feet. 


,r  ,        ,     ,     (velocity  of  discharge)"'' 

Velocity  heal  =  ^  „  ,  ^ 

^  64-4 

The  constant  static  head  was  6  ft.  7  in.  lift  plus  13  ft. 
10  in.  discharge,  equal  to  20  ft.  5  in.  The  total  head  in 
each  case  was  the  velocity  head  plus  the  constant  static 
head.  The  head  due  to  friction  was  neglected  as  the  pipes 
were  so  short. 

(gals,  per  miu.)  x  (total  head)  x  8'54 


Water  horse  power 


33000 


„rc  ■  water  horae  power 

Ethciency  =  —  

indicated  horse  power. 

An  attempt  was  made  to  measure  the  velocity  of 
discharge  by  inserting  a  Pitot  tube  in  the  21  in.  discharge 
pipe.  The  values  of  the  discharge  corresponding  to  the 
velocities  obtained  in  this  way  were  slightly  in  excess  of 
those  obtained  from  the  weir  measurements.  This  was 
to  be  expected,  as  no  correction  had  been  made  for  the 
velocity  of  approach  to  the  weir. 

The  pipes  used  in  the  test  were  made  of  riveted  sheet 
steel,  and  all  seams  in  the  suction  pipes  carefully  caulked. 
— Marine  Engineering. 


THE    MANCHESTER   STEAM  USERS' 
ASSOCIATION. 

On  Saturday  afternoon,  April  30th,  the  members  of  the 
National  Engineers'  Association  of  Oldham,  No.  1  lodge, 
l^aid  a  visit  to  the  museum  of  the  Manchester  Steam  Users' 
Association,  and  were  entertained  by  members  of  the  sta£f. 
The  chief  interest  centred  in  the  exiieriment,  which  was  in 
progress  throughout  the  visit,  of  the  effect  of  water-hammer 
action.  The  apparatus  consisted  of  a  flask  containing  water 
connected  up  to  a  horizontal  length  of  glass  tube.  At  either 
end  of  this  tube  was  a  small  connection  for  emptying  the 
pipe  of  water.  On  boiling-  the  water  in  the  flask  by  means 
of  a  bunsen  burner  and  expelling  the  air,  and  at  the  same 
time  leaving  a  sufficient  quantity  of  water  in  the  tube,  the 
steam  quickly  produced  a  periodic  pulsation  in  the  pipe 
which,  if  continued,  would  have  broken  the  glass  tube. 
This  arrangement  was  made  to  represent  the  action  which 
takes  place  in  a  horizontal  length  of  steam  pipe — say  a 
branch  from  a  boiler  out  of  action — when  steam  is  turned 
into  the  pipe.  The  action  of  the  steam  when  turned  on 
from  the  spare  boiler,  or  from  the  main,  produced  a 
periodic  pulsation  sufficient  in  the  case  of  a  steam  pipe  to 
fracture  either  the  pipe,  flange,  or  valve  box. 

Readers  will  have  read  our  account  of  No.  1,476  of  boiler 
explosions,  which  appeared  in  our  last  issue,  and  can  refer 
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to  No.  1,479  appearing  in  this  issue,  both  of  which  are 
typical  instances  of  fracture  through  water-hammer  effect, 
produced  exactly  as  demonstrated  by  the  glass-tube 
experiment. 

Another  experiment  illustrative  of  the  water-hammer 
effect  was  shown  by  filing  off  the  end  of  a  sealed  glass 
tube  partly  filled  with  water,  but  in  which  the  air  had  been 
expelled.  Directly  the  end  was  broken,  the  admissions 
of  air  sent  the  water  to  the  opposite  end  of  the  tube, 
blowing  it  out  as  if  with  a  hammer. 

The  examination  of  end  plates,  bulged  furnace  tubes, 
fractured  boiler  fittings,  torn  joints,  etc.,  exhibited  in  the 
museiun,  proved  of  great  interest  to  the  visitors,  who  after 
partaking  of  refreshments  showed  their  appreciation  of  the 
invitation.  It  should  be  mentioned  that  Mr.  Stromeyer, 
the  chief  engineer  of  the  M.S.U.A.  had  on  view  his  testing 
apparatus  by  which  the  strains  on  ship  plates  due  to 
heavy  seas  can  be  ascertained.  The  apparatus  has  already 
been  of  great  service  in  experimenting  with  torpedo  boats 
and  destroyers. 


THE    ELECTRIFICATION    OF    THE  MERSEY 
RAILWAY. 

{Continued  from  page  509.) 

As  mentioned  at  the  commencement  of  this  aiticle,  the 
whole  of  the  rolling  stock  has  been  replaced.  In  the  new 
trains  there  is  a  motor  coach  at  either  end,  with  several 
trailers  in  between  according  to  the  traffic  demand.  There 
are  in  all  24  motor  cars  and  33  trailers.  Fig  5  is  a 
general  view  of  one  of  the  new  trains,  whilst  fig.  6  is  a  rear 
view,  showing  the  driver's  compartment  and  the  collectors. 
This  latter,  however,  is  more  clearly  distinguished  in  fig.  7, 
which  is  a  view  of  a  complete  truck  with  motor.  There 
are  collectors  on  either  side  of  the  cross  beam  fitted  with 
the  negative  shoe  for  discharging  the  main  current  to  the 
negative  collector  rail,  which  is  an  insulated  one  running 
down  the  centre  of  the  track. 


1  mains  do  not  pass  along  the  can-iages,  the  control  being 
I  effected  with  low-pressure  current  from  a  small  storage 
I  batteiy  kept  on  board. 


Fig.  6.— Rear  View  of  Mersey  Electric  Train. 


The  compressed  air  necessaiy  for  the  working  of  the 
pneumatic  controllers  is  contained  in  tanks  under  the 
carriages,  and  these  can  be  quickly  re-filled  at  either  terminal 


-  Fio.  5.— VIEW  OF  COMPLETE  TRAIN. 


In  the  motorman's  compartment  is  fitted  the  main  control 
switch,  fig.  8,  from  which  all  the  motors  in  the  train  are 
controlled.  The  system  employed  is  that  known  as  the 
Westinghouse  electro-pneumatic  control  system.  By  this 
arrangement  any  number  of  motor  coaches  can  be  con- 
trolled by  the  one  driver,  who  operates  the  master  main 
control  switch,  and  the  design  is  such  that  high-pressure 


stations.  The  valve  gear,  although  it  looks  somewhat 
complicated  when  seen  on  paper,  is  in  reality  very  simple, 
and  the  operation  of  hitching  the  controllers  in  all  the  motor 
compartments  simultaneously,  one  contact  at  a  time,  is 
perfectly  performed  automatically  by  the  simple  movement 
of  the  motorman's  main  switch.  Fig.  9  is  a  plan  view  of 
one  of  the  electro-pneiunatic  controller  heads,  the  ratchet 
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wheel  seen  beiug  fixed  on  the  spindle  of  tlie  multiple  switch. 
With  the  exception  of  the  addition  of  the  pneumatic  gear  on 
top,  the  controller  is  very  similar  to  those  in  use  for  tram- 


Fio.  7.  "A  Motor  Car  Truck.   

way  work.  The  drivei-'s  position  is  on  the  left-hand  side 
looking  forward,  and  lie  also  has  close  at  hand  the  handle 
of  the  Westing-house  brake. 


Fk;.  S. — Motormau's. Control  Switch. 


Automatic  couplings  are  fitted  to  the  carriages;  they 
are  fixed  centrally,  and  can  lie  released  by  the  motorman 


Fig.  9.— Tlie  Wastiaghouse  Electro-pneumatic  Controller  Head  (in  Pla.i)- 

from  liis  compartment.  The  type  is  known  as  the  Buhoop 
tliree-stem,  and  has  proved  very  satisfactory.    A  simple 


switch  board  is  placed  by  tiie  motorman  by  which  he  can 
control  the  lighting,  power,  and  the  charge  and  discharge 
of  the  local  battery.  It  is  difficult  to  conceive  of  anything 
more  simple  than  the  ari'angem&nts  for  the  driver. 

Turning  to  the  hydraulic  lifts,  these  underwent  a 
thorough  overall,  and  the  steam  pumps  hitherto  used  for 
supplying  the  hydraulic  pressure  necessaiy  for  working  the 
lifts  at  the  underground  stations  have  been  replaced  by  a 
modern  type  of  electric  pinnps,  -which  are  much  moie 
ejonomical  in  operation.  Fig.  10  is  a  view  of  one  of  these 
pumps. 

Tlie  correctness  of  the  decision  of  the  directors  of  the 
Mersey  Railway  Company  immediately  proved  itself  upon 
tlie  opening  of  the  line  on  the  new  system,  there  being 


Fig.  10.  -  One  of  the  New  Electric  Pumps. 

a  very  large  increase  in  the  passenger  traffic,  combined 
with  quicker  transit  and  a  coiTesponding  increase  of 
revenue  at  a  decrease  of  cost  of  production.  Having  given 
a  general  description  of  the  electrical  equipment  of  the 
railway,  little  remains  to  be  mentioned  with  the  exception 
that  improvements  have  been  effected  in  other  departments 
of  the  sendee.  The  stations  are  all  lighted  by  electric  arc 
lamps  of  the  Bremer  type  and  the  tunnels  by  incandescent 
lamps  fixed  at  suitable  distances. 


TRADE  NOTES. 


Messbs.  G.  and  I.  Weir  Limited,  Cathcart,  Glasgow. 
We  have  just  received  from  this  firm  a  copy  of  their  Sectional 
Catalogue  No.  IV.,  containing  particulars  of  feed  pumps, 
standard  stop  valves,  etc.  Engineers  retjuiring  high-class 
machinery  of  this  nature  should  not  fail  to  obtain  a  copy.  The 
various  type  of  valves  are  all  fully  dimensioned  for  convenience 
of  the  draughtsman. 

Messes'.  I.  and  H.  McLaeen,  Midland  Engine  Works, 
Leeds.  This  firm  have  for  many  years  met  the  demand  for  high- 
speed engines  for  the  direct  driving  of  dynamo  machines.  The 
catalogue  recently  issued  by  them  gives  illustrations  of  their 
central  station  engines  and  designs  up  to  3,iM)0  H.P.  triple 
expansion.  Valuable  hints  as  to  evenness  of  crank  effort, 
governing  and  indicator  diagrams  are  given.  Messrs.  TMcLaren 
also  make  a  specialty  of  an  independent  surface  condensing 
plant. 

Samples  of  specialties  issued  by  Messrs.  Robert  Craig  and 
Sons  Limited  have  been  received.  These  consist  of  Janu.s 
blotting  paper,  a  new  advertising  medium,  velvet  blotting 
paper,  multiplex  buff  copying  sheets,  and  Craig's  diplomatic 
copying  boards.    No  well-regulated  office  should  be  without. 

Messrs  Matheb  and  Platt  Limited,  Salford  Ironworks, 
M-anchester,  -have  just  issued  a  second  edition  of  their  catalogue 
of  steam  engines.  As  illustrating  the  high  quality  of  work 
turned  out  by  the  firm,  there  is  mentioned  the  instances  of 
engines  which  have  worked  continuously  for  7  months  without 
a  single  stop  day  or  night  at  25  ])er  cent  above  the  normal  out- 
put, and  that  of  a  central  station  of  10,000  H.P.  fitted  with  their 
engines  where  the  average  cost  of  power  delivered  to  the  switch- 
board is  just  one-third  of  a  penny  per  kilowatt  hour.  The 
combined  open  types,  which  are  greatly  in  vogue,  are  of  high 
speed  for  direct  coupling,  but  horizontal  and  enclosed  types  are 
in  large  demand.  The  list,  which  also  includes  particulars  of 
jet  and  surface  condensers,  is  a  high-class  production, 
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THE  L  NAVAL  BOILER. 

The  bitter  opposition  waged  against  the  Admiralty  in 
respect  to  the  adoption  of  water-tube  boilers  is  apparently 
dying  out,  but  the  embers  of  the  past  flames  will  probably  be 
finally  extinguished  by  the  cooling  facts  now  made  public. 

It  does  not  seem  strange  to  an  engineer  to  be  told  that 
a  new  type  of  boiler  with  water  capable  of  being  directly 
acted  upon  by  greatly  increased  heating  surfaces  should 
require  a  new  method  of  stoking,  but  the  goneral  critics 
of  the  Admiralty  appear  to  have  concluded  that  old 
methods  with  new  boilers  would  not  be  unreasonable,  and 
forthwith  in  season  and  out  condemned  and  almost 
succeeded  in  banishing  the  water-tube  boiler  on  these 
grounds. 

The  paper  recently  communicated  to  the  North-East 
Coast  Institute  of  Engineers  and  Shipbuilders  by  Engineer- 
Lieutenant  E.  F.  Btiker,  R.N.,  with  the  consent  of  the 
Admiralty,  is  valuable  as  setting  forth  what  actually 
occurred  with  such  boilers  under  actual  service  tests. 


PACKING    MACHINERY    FOR  EXPORT. 

It  is  a  well-established  fact  that  careful  and  intelligent 
packing  is  essential  for  success  in  the  export  trade, 
especially  in  machinery. 

There  are  still  many  firms,  however,  who  evidently  do 
not  consider  the  convenience  of  the  consignee  at  all  so 
long  as  they  get  their  consignment  on  board,  where  as  a 
rule  their  responsibility  ends.  They,  however,  will  be  wise 
to  take  into  consideration  the  various  conditions  under 
which  the  goods  are  likely  to  be  handled  at  various  stages 
of  the  jom'ney. 

A  trader  will  obviously  do  business  with  the  exporter 
who  puts  him  to  the  least  expense  and  trouble,  and  any 
forethought  on  the  part  of  the  exporter  is  sure  to  affect 
the  placing  of  future  orders.  To  quote  from  a  paper  read 
by  M.  Paul  Roux :  "  The  packing  case  must  fulfil  two 
requirements — it  must  effectually  protect  the  machine 
against  all  shocks  and  injury  during  transportation,  and 
must  facilitate  the  handling  of  the  machine ;  that  is  to  say 
that  the  packing  case  is  at  the  same  time  a  covering  and 
a  vehicle. 

"  To  allow  for  removing  the  machine  completely  from 
the  packing  case  in  order  to  determine  the  net  weight  of 
the  machine  for  the  Customs  House,  it  should  be  arranged 
that  the  packing  and  the  unpacking  may  be  readily  and 
rapidly  accomplished  without  it  being  necessary  to  injure 
the  panels. 

"  For  this  it  is  necessary  that  the  top  and  one  of  the 
sides  be  secured  with  screws  instead  of  nails,  and  that  the 
position  of  the  interior  battens  and  braces  be  indicated 
externally,  in  order  that  the  screws  and  nails  filing  them 
may  be  readily  found." 

An  important  point  suggested  by  M.  Roux,  and  one 
which  is  not  always  considered,  is  the  provision  of  a  list 
of  all  detached  pieces,  together  with  a  drawing,  blue  print, 
tracing,  or  engraving,  showing  all  accessories  which  are 
indispensable  to  the  machine. 
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RECENT   DEVELOPMENTS   IN    CARGO  AND 
INTERMEDIATE  STEAMERS.* 

By  E.  W.  De  Kusett,  M.  Inst.  C.E. 

TiiK  paper  covers  more  particularly  the  period  since  1899, 
in  which  year  the  author  presented  a  brief  note  on  the 
subject  to  the  Engineering  Conference.  The  same  arrange- 
ment of  the  subject  has  been  followed  as  in  that  note, 
namely,  under  the  heads  of — 1.  Type ;  II.  Size ;  III. 
Construction ;  IV.  Capacity ;  V.  Cargo  appliances ;  VI. 
Ballasting;  VII.  I^conomy  of  working. 

I.  Type. — The  "  shelter  decker  "  is  still  in  favour  for 
s])ecial  service,  and  the  design  of  the  '"  single  decker  "  has 
developed  in  the  production  of  holds  cle£ir  of  beams  and 
l)illars,  having  a  great  advantage,  especially  in  the  carrying 
of  such  cargoes  as  coal,  grain,  etc.  Tank  vessels  adapted 
not  only  for  conveying  oil  in  bulk  but  also  for  carrying- 
ordinary  cargoes  are  now  largely  used.  The  demands  of 
the  fruit-carrying  trade  have  brought  forth  a  special  class 
of  steamer  fitted  with  refrigerating  plants,  and  notably 
those  trading  to  the  West  Indies,  which  are  very  successful. 

II.  Size. — Here  depth  of  water  in  ports,  docking- 
facilities,  etc.,  control  development,  but  nevertheless  great 
advance  has  been  made.  Comparative  tables  given  in  the 
paper  show  the  number  of  sliijis  of  over  3,000'  tons 
register  under  construction  in  the  periods  1896-99  and 
1900-1903  to  be  718.  These  tables  indicate  a  marked 
increase  in  size^  especially  from  7,000  tons  and  upwards. 
British  superiority  in  the  matter  of  shipbuilding  is 
remarkable,  in  spite  of  keen  competition.  During  the  last 
four  years,  in  the  matter  of  large  ships,  the  British  numerical 
output  increased  37  per  cent,  tomiage  59  per  cent,  and 
average  size  16  per  cent  on  the  previous  four  years. 
America  and  Germany  have  developed  the  shipbuilding 
industrj'  immensely  of  late  years. 

III.  Coiistrvcfion. — The  new  features  noticeable  about 
five  years  ago  are  still  largely  in  evidence,  such  as  the 
Hanging  of  internal  work,  joggling  of  frame  bottoms  and 
girder  fiaming,  whilst  the  stiffening  of  water-tight  bulk- 
heads is  more  rationally  arranged.  Continuous  hatch- 
coamings,  not  extended  below  the  deck  level,  have  been 
introduced.  The  flanging  of  the  tank  side  to  the  shell 
and  the  extension  of  it  up  the  bilge  past  the  level  of  the 
bilge  keel  lia-s  been  an  improvement.  In  one  case,  the 
juactice  usual  in  men-of-war  has  been  followed,  the  tank 
side  being  extended  to  the  lower  hold-stringer,  resulting 
in  more  space  for  water  ballast  and  in  increased  safety. 

IV.  Cajjacity. — Vessels  of  12,200  tons  dead-weight  and 
a  measurement  capacity  of  about  20,000  tons,  at  40  cubic 
feet  per  ton,  have  been  very  successful.  These  carry 
l>assengers  as  well  as  cargo,  and  have  proved  exceptionally 
comfortable.  An  interesting  cargo  manifest  of  a  large 
intermediate  liner,  appended  to  the  paper,  shows  231,300 
item.s  and  a  weight  of  9,260  tons.  Another  vessel  carried 
39,433  barrels  of  apjiles,  weighing  2,960  tons,  besides 
71,000  bushels  of  -wheat,  and  other  miscellaneous  cargo. 
Colliers  of  7,000  t<  s,  ore-carriers  of  10,000,  and 
"  tankers  "  of  even  <  :  ter  capacity  indicate  great  indus- 
trial activity  and  progress. 

V.  C argo-A2)pliances. — ^Speedy  loading  and  unloading 
is  of  the  utmost  importance,  and  therefore  special  attention 
has.  been  paid  to  this  matter.  Winches  are  more  numerous 
and  are  run  at  higher  speeds ;  manilla  and  small  steel-wire 
runners  are  used ;  more  derricks  are  fitted ;  and  the 
hatchways  are  larger.  Steel  hatch-covers,  hinged  to 
coamings  with  patent  fastenings,  are  now  used,  and  do 
away  with  the  beams. 

As  an  example  of  what  a  modern  cargo-steamer  can 
accomplish,  mention  is  made  of  a  vessel  of  6,000  tons 
dead-weight,  which  made  36  voyages  of  some  55,000  miles 
ni  11  months  and  19  days,  loading,  carrying,  and  dis- 
charging a  total  of  210,600  tons. 

*  Abstract  of  paper  read  at  Institute  ol  Civil  Engineers. 


The  "  turret  "  class  have  been  markedly  successful.  One 
t  vessel,  the  "  Griingesberg,"  with  twelve  large  hatchways 
I   and  tweuty-four  derricks,  worked  by  twelve  double-ended 

winches,  has  discharged  10,000  tons  of  ore  in  35  hours. 

Temperley   transj)orters    are   hugely   used,   but  without 

grabs.    There  is  ample  room  for  suitable  electric  winches 

for  this  class  of  work. 

VI.  Ballasting. — Increasing  need  for  making  half  the 
passages  in  ballast  and  bunkers  only  have  called  for  more 
attention  to  ballast-tanks.  The  adoption  of  high  wing- 
tanks  for  about  half-length  amidships  has  been  tried  -vv-ith 
success,  giving  a  metacentric  height  of  3  feet  9  inches  in 
one  case.  Similar  has  been  the  result  of  McGlashan's 
.system  of  making  a  double  skin  as  high  as  the  upi)er  deck 
for  about  half  the  vessel's  length  amidships.  The  plan  of 
can-ying  the  water  in  special  'tween  deck  tanks  demands 
the  increase  of  scantlings,  which  somewhat  diminishes  the 
advantages,  but  this  is  less  costly  than  the  building  of 

'  deep  tanks.  Deep  tanks  in  addition  to  a  double  bottom  is 
the  usual  arrangement,  but  is  only  suitable  for  vessels 
making  long  voyages.  Some  boats  with  longitudinal 
centre-line  bidkheads  omitted  in  tanks  of  27  feet,  holding 
1,400  to  1,500  tons  of  water,  have  been  vei'y  satisfactory, 
being  able  to  discharge  this  huge  volume  of  water  in 
about  b  hours.  Careful  distribution  of  weights  has 
reduced  the  strain  to  a  minimum. 

VII.  Economy  of  Workiiiy. — ^The  design  of  a  vessel 
vitally  affects  the  consumption  of  fuel.  Vessels  of  20,500 
tons,  making  15  i  knots,  on  a  consumption  of  140  tons 
of  coal  per  day;  of  19,000  tons,  at  15  knots,  on  115  tons; 
of  11,600  tons,  at  ir35  knots,  on  about  46  tons,  are  a 
few  instances  of  what  has  been  accomplished  in  the  way 
of  economical  running.  Careful  comparison  of  the  costs 
of  land  and  sea  conveyance  gives  remarkable  results.  In 
fact,  taking  r54d.  per  ton  per  geographical  mile  as  the 
cost  of  carriage  by  mineral  train  in  this  country,  it  is 
found  that  the  inclusive  expenses  incurred  when  sea-borne 
is  only  about  '/as  of  this  figure.  The  passenger  traffic 
yields  figures  scarcely  less  striking.  A  transatlantic 
passage,  including  board,  costs  0'44d.  per  mile ;  the 
accommodation  for  the  third  class  being  luxurious  as 
compared  with  that  of  a  few  years  ago.  Liijuid  fuel  does 
not  seem  on  the  whole  to  be  making  headway,  a  fact 
which  appears  to  be  largely  due  to  the  existing  monopolies 
in  this  valuable  product. 


The  work  of  jn-epariiig  the  gunboat  Bouncer  for  service  as 
an  oil  fuel  tank  is  to  be  put  out  to  contract.  The  Bouncer  is 
to  be  attached  to  Sheerness  for  the  storage  of  oil  fuel  for  the 
cruiser  Bedford,  which  is  sliortly  to  be  transferred  from  the 
Channel  fleet  to  the  Home  fleet,  in  place  of  the  cruiser  Hawke. 

The  Russian  naval  authorities  are  now,  the  "  Petroleum 
World  "  says,  gravely  occupied  with  the  question  of  fuel  supplies. 
It  is  acknowledged  by  authorities  that  coal  cannot  be  stocked 
for  more  than  a  year  at  the  outside;  if  it  is  kept  longer  it 
detriorates  and  crumbles  into  dust,  when  it  ceases  to  ':>e  suitable 
as  a  fuel  for  steamers.  The  Russian  Government  pays  enor- 
mous sums  in  times  of  peace  for  the  renewal  of  stocks.  There 
is  no  serious  detrioration  in  the  case  of  oil  when  it  is  properly 
stored ;  it  can  be  kept  in  iron  tanks  for  an  indefinite  period. 


Last  year  the  tonnage  of  vessels  entering  Antwerp  was 
9,131,831,  against  8,427,779  tons  the  previous  year.  Of  this 
large  total  the  tonnage  under  the  British  flag  was  very  nearly 
half,  or  4,352,109  tons,  that  under  the  German  flag  coming  next, 
and  amounting  to  2,393,472  tons.  No  other  nationality  except 
Belgium  itself  reached  a  quarter  of  a  million  tons.  British 
shipping  at  Antwerp  the  previous  year  reached  3,879,576  tons, 
the  increase  being  scattered  generally  over  arrivals  from  all 
parts  of  the  world. 
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THE  NEW  STIRLING  (1904)  MARINE  MOTORS. 


These  engines,  which  are  made  in  four  sizes,  2  horse  power,  4^  j 
horsfi  power,  and  6  horse  power,  with  single  cylinders,  and  10 
horse  powder  with  two  cylinders,  work  on  the  two-cycle  principle, 
agreed  by  a  large  number  of  makers  to  be  tlie  best  for  small 
powers,  owing  to  its  extreme  simplicity.    By  this  method  an 


trigger  is  caused  to  release  earlier  or  later  wliilo  the  engine  at 
will  is  running.  This  gives  a  good  range  of  speeds.  A  mixture 
throttle  is  also  provided  on  the  side  of  the  cylinder,  by  which 
the  engine  may  be  governed.  No  starting  handle  is  necessary 
to  set  the  engine  in  motion,  a  swing  of  the  flywheel  with  the 
hand  being  sufficient.  .V  spring  handle  is,  however,  fitted  for 
Ui-e  when  oiling  up  or  cleaning,  which,  immediately  it  is  released, 
vanishes  from  sight  into  the  rim  of  tiie  Uy wheel.  A  sight-feed 
lubricator  keeps    the   piston — a  gudgeon  pin — lubricated  con- 


Elevation  of  (he  new  fctiiling  (1904)  Marine  Motor. 


explosion  every  revolution  is  obtained,  and  a  vast  amount  of 
vibration  is  avoided.  There  is  no  exhaust  valve.  On  the 
upward  stroke  of  the  piston  a  partial  vacuum  is  formed  in 
the  crank  chamber,  which  draws  in  a  ciuantity  of  air  and  petrol 
through  a  neat  vaporiser  attached  to  the  side.  When  the 
vacuum  is  destroyed  tlie  vaporiser  valve  falls  back  to  its  seat- 
ing, where  it  is  held  by  a  light  spring,  thus  closing  the  air 
and  petrol  admission,  and  so  arranged  as  to  throw  down  any 
e.xcess  of  petrol  without  flooding  the  crank  chamber.  The 
downward  stroke  of  the  piston  compresses  the  gas,  wliich 
readily  mixes  inside  the  warm  engine  until  the  bottom  of  the 
stroke  is  reached.  By  this  time  the  piston  has  uncovered  a 
port  leading  from  the  underside  of  the  piston  to  the  cylinder 
proper.  The  passage  of  the  incoming  gas  is  then  diverted  by 
a  ridge  or  baffler  attached  to  the  top  of  the  piston,  against  the 
wall  of  the  cylinder;  it  then  passes  to  the  cylinder  cover,  and 
down  the  opposite  wall,  filling  all  the  space  with  new  gas. 
The  piston  on  the  next  upward  stroke,  while  drawing  a  fresh 
charge  to  the  crank  chamber,  compresses  the  gas  in  the  cylinder 
until  the  firing  point  is  reached  near  the  top  of  the  stroke,  when 
a  very  fat  spark  between  the  platinum  points  fire  the  new  highly- 
compressed  charge,  and  drives  the  ijistou  down. 

Near  the  bottom  of  the  stroke  another  port  is  provided, 
almost  exactly  opposite  the  inlet  part,  through  which  the 
exhaust  gas.-^s  pass  to  the  silencer.  It  would  seem  that  the 
exhaust  would  have  a  tendency  to  go  back  and  down  the  inlet 
port,  which  is  open  at  the  same  time ;  but  the  new  incoming 
charge  being  at  a  pressure  prevents  this  most  effectually,  and 
there  is  never  any  confusion.  The  incoming  charge,  searching  all 
the  corners,  completely  drives  out  the  whole  of  the  exhaust. 
The  sparking  device  is  known  as  the  wipe  principle,  and  is 
worked  from  an  eccentric  on  the  crank  shaft.  It  consists  of  a 
rocking  arm  or  spindle  placed  through  the  wall  of  the  cylinder, 
and  furnished  with  a  piece  of  platinum  at  the  point  of  contact. 
The  sparking  plug  is  screwed  through  the  water- jacketed 
cylinder  head,  its  broad,  flat  point  of  platinum  coming  exactly 
above  the  platinum  on  the  rocking  spindle.  When  the  contact 
has  been  made  by  the  action  of  the  eccentric  a  trigger  releases 
it,  breaking  the  contact  very  smartly,  and  producing  a  flaming 
spark  large  enough  to  ignite  the  most  imperfect  mixture. 

.An  advance  or  retard  arrangement  is  provided,  by  which  the 


Cross  Section  ami  End  Rlevatiou  of  the  new  Stirling 
(l'.i04)  Jiarine  Motor. 


stantly,  while  a  grease  cup  on  the  crank  end  feeds  the  crank 
thiough  a  hole  up  its  centre. 

The  main  bearings  are  automatically  oiled  by  wicks,  wliich 
lead  oil  up  from  recesses  under  the  brasses. 
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The  circulation  pump  is  placed  behind  the  flywheel,  and  in 
line  with  the  sparkiiiof  device,  the  one  eccentric  working-  tlie 
two.  This  has  no  stnffiuo;  gland,  but  is  open  at  the  top,  the 
piston  being-  fitted  with  leather  in  the  same  way  as  hydraulic 
pinnjjs  are  sometimes  made.  The  leather  collar  t-an  be  expanded 
by  tightening-  two  nuts.  A  ball  thrust  is  provided  on  the 
crank  shaft  to  jirevent  undue  wear  on  the  shoulders. 


NEW    IMPERIAL   TURKISH  YACHT. 


The  Imperial  Turkish  yacht  Erthogroal,  specially  built  for  the 
Sultan  by  Sir  William  Armstrong,  Whitwoi-th,  and  Company, 
and  now  lying  at  Elswick  shipyard  ready  to  start  for  the 
Mediterranean,  may  fairly  be  described  as  the  prettiest  and 
irost  artistically  finished  craft  of  her  size  afloat ;  and  it  may 
he  added  tliat  she,  the  new  Turkish  cniiser,  and  the  State  barge 
recently  sent  out  to  the  Bospluiru-:,  are  notable  examples  of  the 
reviving  supremacy  of  British  commercial  influence  in  Con- 
stantinople. Fifty  years  ago  this  was  the  rule,  then  came  a 
period  of  German  influence,  and  now,  partly  through  the 
instrumenlality  of  Sir  Nicholas  O'Conor,  who  has  taken  a  leaf 
from  Lord  Cromer's  book,  British  influence  is  reviving.  The 
Erthogroal,  built  at  Elswick  and  launched  on  December  1st, 
190.3,  is  a  twin-screw  vessel  fitted  with  triple-expansion  engines 
(by  Messrs.  Hawthorn,  Leslie,  and  Co.)  of  2,500  indicated 
horse  power,  and  at  her  trials  on  April  19th  she  developed  the 
exliaordiuary  speed  for  her  size  of  23  miles  and  a  little  over 
per  hour.  She  is  a  graceful  little  craft,  having  an  appearance 
of  great  length  in  proportion  to  her  dcptli,  and  lu  r  dimensions 
are  the  following:  Length  between  perpendicnkirs,  260ft.,  over 
all  300ft.-,  breadth  moulded,  27ft.  Gin.;  depth  moulded, 
15  ft.;  mean  draught,  10  ft.  Her  displacement  is  850  tons. 
The  prev,iiling  feeling  after  careful  inspec-tion  of  her  internal 
arrangements  is  one  of  surprise  that  so  small  and  shnllow  a 
vessel  can  provide  so  many  cabins  and  saloons  witli  such 
abiirulaiice  of  head  room,  but  that  may  be  due  pnrtly  to  the 
fnc-t  that  she  is  not  in  any  way  cruiser-like  in  her  fittings,  her 
whole  armament  cunsisting  of  a  few  Hotclikiss  quick-firing  guns. 
Inside,  apart  from  the  engine-room,  she  is  divided  into  several 
distinct  divisions,  which  may  b(>  dcsci  ibed  as  the  Imperial  a])art- 
iFicnts  proper,  the  Prince's  ajxi i  tim-nts,  fhose  of  t!ie  Chamber- 
lains and  suite,  the  officers'  (-abins  and  ward  room,  and  the 
a'-ci  mmodation  for  the  crew  of  60,  whicli  is  considerably  better 
than  usual.  The  first  three  of  these  divisions,  whicli  have 
been  fitted  up  by  Messrs.  Waring  and  Company,  under  a  sub- 
contract with  the  Elswick  Company,  are  really  a  marvel  of 
luxury  and  f(uiet  taste  combined.  The  Imperial  apartments 
in  particular,  containing  a  dining  saloon  for  twelve  persons,  the 
Sultan's  sleeping  cabin,  bath  room,  study,  ante  room,  and 
deck  saloon,  are  of  extraordinary  attraction.  Except,  perhaps, 
in  the  deck  saloon,  the  softness  of  tone  in  hangings,  upholstery, 
furniture,  and  panelling  have  that  quality  of  restfuluess  to 
the  eye  which  is  rarely  to  be  found  in  ships,  and  the  amateur 
of  woodwork  might  spend  hours  of  satisfaction  in  studying  the 
panelling-,  much  of  which  is  wonderfully  inlaid  with  mahogany, 
satinwood,  tulipwood,  which  is  combined  with  cedar,  with  here 
and  there  a  panel  of  polished  wood  that  has  been  cut  across  the 
grain  so  as  to  show  its  horizontal  "  figure."  Best  of  all, 
perhaps,  are  the  sleeping  cabin,  with  its  satinwood  parquetry, 
and  the  study  in  cedar,  with  tulipwood  mouldings,  its  furniture 
I'pholstered  in  sage  green  "  plush  leather,"  which  gives  the  most 
luxurious  sensation  conceivable  to  the  hand.  The  whole  is 
distinctly  an  achievement  of  which  British  craftsmen  may  be 
legitimately  proud. 


H.M.S.  SAPPHIRE. 


H.M.S.  Sai'Phiee,  recently  launched  by  Palmers,  of  .larrow, 
to  whom  we  are  indebted  for  our  illustration,  is  a  third-class 
cruiser  of  the  latest  type,  specially  designed  to  obtain  a  high 
rate  of  speed  on  a  moderate  horse  power.  Her  dimensions  are 
360  ft.  by  40  ft.  by  21ft.,  the  displacement  being  3,000  tons  on 
a.  draught  of  14^  ft.  She  is  fitted  fore  and  aft  with  a  protective 
deck,  2  in.  thick,  under  which  the  boilers,  engines,  and  steering 
gear  are  placed.  In  a  capacious  poop  accoinmodation  is  fitted 
for  the  captain  and  officers  of  the  ship,  together  with  ward  room. 
The  crew  is  bi'rthed  in  the  forecastle  and  in  the  'tween  decks, 
both  of  wliich  are  large  and  well  ventilated.  The  magazines 
are  placed  underneath  the  protecti\'e  deck,  and  consequently 
below  water  line.  The  armainent  of  the  vessel  comprises  twelve 
4  in.  guns,  ten  of  which  are  placed  on  the  upper  deck;  the 
foremost  pair  and  the  aftermost  pair  are  capable  of  fore  and 
aft  fire.  On  the  forecastle  and  on  the  poop  are  the  usual  bow 
anrl  stern  chasers.    There  are  eight  3-pounders,  four  of  which 


are  placed  on  the  upper  deck  amidships,  and  two  are  in  the 
forecastle  and  in  the  stern,  to  be  used  as  bow  and  stern  chasers. 
Two  above-water  torjjcdo  tubes  are  fitted  on  the  upper  deck. 
On  the  forecastle  deck  there  is  an  armoured  coiming  tower  of 
nickel  steel,  3  in.  thick,  from  which  the  manoeuvring  of  the 
ship  is  (-(nittolled.  There  are  also  the  usual  navigating  bridge 
ami  searchlight  platforms.  The  vessel  has  three  funnels,  and 
two  schooner-rigged   masts  fitted  with  semaphore  signalling. 


Lauajh  of  H.M.S.  Sapphire 


and  spar  for  wireless  telegraphj'.  She  will  carry  nine  boats, 
including  a  32  ft.  steam  cutter.  The  vessel  is  to  be  fitted  with 
twin-screw  engines,  each  having  four  cylinders,  capable  of 
developing  9,800  horse  power,  and  there  will  be  ten  boilers  of 
the  Reed  water-tube  type.  The  ve-sscl  has  a  total  bunker 
capacity  of  750  tons,  which  will  give  a  large  radius  of  action 
at  a  moderate  speed. 


The  Earl  of  Selborne,  First  Lord  of  the  Admiralty,  speaking 
at  Bath  on  April  15th,  said,  on  the  question  of  national  defence, 
it  stood  to  reason  that  the  Cardwell  system  after  thirty  years 
needed  some  readjustment  to  altered  conditions.  He  was  sure 
Lord  Lansdowne  and  Mr.  Brodrick  had  got  the  utmost  they 
could  out  of  the  system;  but  the  new  arrangements  at  the 
War  Office  would  be  a  great  deal  better,  although  it  might 
be  said  he  was  not  an  impartial  judge,  seeing  they  were  modelled 
from  the  plan  which  had  worked  so  well  at  the  Admiralty. 
A  good  deal  of  the  criticism  of  the  navy  was  wide  of  the  mark, 
because  it  was  not  recognised  that  a  two-standard  power  only 
referred  to  battleships.  It  did  not  apply  to  cruisers,  because 
they  must  be  sufficient  to  protect  our  commerce  and  our  food 
supply.  We  had  more  ships  to  look  after  than  many  powers  put 
together.  It  was  quite  clear  therefore  that  the  two-power 
standard  could  not  be  applied  to  cruisers  nor  to  other  items  of 
naval  security.  The  Admiralty  could  not  agree  with  those  who 
said:  "You  are  to  protect  us  from  invasion  and  protect  our 
commerce,  and  have  a  two-power  standard,  but  you  may  spend 
only  so  much  money."  The  Admiralty  icould  not  work  that 
plan.  There  was  no  standard  of  comparison  by  merely  taking 
the  amount  of  money  we  spent  and  what  two,  three,  or  four 
other  nations  spent.  What  other  country  in  the  world  had 
to  take  into  account  that  it  had  nine  iiullion  tons  of  shipping 
to  protect  ?  None.  What  other  country  had  such  a  world-wide 
empire  to  protect?  None.  What  other  country,  in  considering 
its  naval  expenditure,  had  to  say,  "  On  the  navy  dejiends  the 
food  of  our  people."  Not  one.  What  other  country  regarded 
its  navy  as  the  one  bulwark  against  invasion  ?  Not  one.  So 
the  circumstances  of  our  naval  expenditure  were  absolutely 
different.  In  ccmclusion,  Lord  Selborne  referred  to  the  Anglo- 
French  Treaty,  which,  he  said,  might  be  regarded  as  a  great 
contribution  'towards  the  peace  of  the  -world,  and  as  clearing 
away  many  jjossible  latent  causes  of  war,  or  many  latent  causes 
of  mutual  suspicion  which  might  develop  into  actual  hostilities. 
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TROOPSHIP   ASSAYE    IN  COLLISION. 


We  are  able  to  illustrate  the  troopship  Assaye  as  she 
appeared  in  Southampton  Dock  after  collision  with  the 
American  liner  New  York,  off  Hurst  Castle,  ou  the  20th 
of  March.  The  latter  vessel  ran  into  her  whilst  emerging 
from  a  mist.  The  damage  to  the  Assaye  is  evident  from 
the  photo,  and  the  New  York  also  sustained  considerable 
damage  to  her  bows,  and,  like  the  Assaye,  she  is  now  at 
Southampton  under  repair.  The  troopship  had  .500  soldiers 
on  board  at  the  time  of  the  collision,  and  splendid  dis- 
cipline was  maintained,  the  men  falling  in  for  lifeboat 
drill  without  any  excitement.  The  Assaye's  forward  bulk- 
head saved  her  from  destruction. 


a  practical  point  of  view.  Every  encouragement  is  thus  given 
to  engineers  and  inventors  for  the  develojjnicut  of  the  internal- 
combustion  engine  in  all  cases  where  simplicity  and  effectiveness 
are  the  main  desiderata. 

rionci'j-  EiHjine. — The  internal-combustion  engine,  or  to 
give  it  what  1  consider  a  more  fitting  title,  "  the  internally- 
tired  hot-air  engine,"  was  first  applied  to  marine  work  by  Mr. 
J.  J.  R.  Hulme,  of  London,  in  the  year  1885.  This  was  a  small 
inverted  cylinder  engine,  which  worked  on  the  Otto  cycle  and 
uspd  beiizoline — no  doubt  the  ordinary  commercial  benzolii.e 
of  about  700  deg.  test.  I  regret  that  1  have  no  particulars  of 
this  boat,  as  they  would,  doubtless,  be  extremely  interesting. 
It  is,  however,  curious  to  note,  in  view  of  the  widespread  use  of 
petroleum  spirits  at  the  present  day,  that  benzoline  was  the  tirst 
fuel  to  be  used  in  conjunction  with  marine  work. 

Priesf man's  Engine— The'  n^xt  oil  engine  (as  we  will  term  it) 
to  be  placed  on   the  water  was  one  of   Messrs.  Priestman's. 


THK    EFl'EOT    VV    THE    CUIjLIWION    ON    THE    TKU01'«H[P  A««AYE. 


THE  INTERNAL-COMBUSTION  ENGINE  AS 
A  MEANS  OF  PROPELLING  SMALL  VESSELS.* 

By  Arthur  P.  Evans. 

Note. — The  paper  was  illustrated  by  lantern  slides,  but  most 
of  the  motors  referred  to  have  been  ilhistrated  in  previous 
issues  of  the   Engineers'  Gazette. 

The  application  of  the  internal-combustion  engine  to  marine 
work  has  placed  in  the  hands  of  naval  architects  a  power  which 
is  destined  in  the  near  future  to  effect  a  complete  revolution 
in  the  construction  of  craft  of  small  tonnage.  The  facilities 
that  this  power  gives  for  installation  and  for  operation,  and  the 
small  amount  of  space  recjuired  for  its  generation,  give  promise 
of  the  most  excellent  results  from  both  an  economic  and  from 


*  Read  t  the  Spring  Meeting  of  the  Forty-fifth  Ses.-ion  of  the  Institution  of 
Naval  Architects,  March  24th,  1904. 


This  was  a  two-cylinder  engine,  and  was  installed  in  a  28  ft.  boat, 
so  that  Messrs.  Priestman  may  be  regarded  as  the  pioneers 
of  the  marine  oil  engine.  The  Priestman  engine  has 
characteristics  which  make  it  very  noteworthy,  and,  considering 
that  their  boat  was  launched  in  the  year  1888,  the  fact  that  it 
was  fitted  with  high  tension  ignition  (in  principle  precisely 
as  now  used)  shows  how  very  difficult  it  is  to  find  anything 
in  the  way  of  mechanical  details  that  is  absolutely  new. 

The  Priestman  engine  sprayed  the  petroleum  in  a  heated 
chamber,  and  the  in.spiration  drew  the  vapour  (as  it  had  then 
become)  into  the  engine,  where  it  was  compressed  and  ignited 
by  the  electric  spark.  This  engine  was  the  first  oil  engine  that 
I  had  any  experience  with,  and  the  troubles  it  gave  rise  to 
then  did  not  differ  very  greatly  from  those  that  one , sometimes 
experiences  at  the  present  day.  We  had  the  same  sooted-up 
porcelain  and  choked-up  jets,  and,  of  course,  as  there  was  a 
pump  on  the  engine  to  supply  the  compressed  air  for  the 
spraying  device,  there  was  occasional  troubles  in  that  ^direction. 

The  picture  of  this  boat  shows  that  the  engine  was  certainly 


536     THE  PRACTICAL  ENGINEER-ENGINEERS'  GAZETTE  SUPPLEMENT. 


a  reasonable  and  compact  desig'n,  although  nowadays  one  would 
expect  more  power  from  one  of  similar  size  than  was  obtainable 
from  the  early  Priestman. 

Priesfmaii'g  Ih-Vfrsing  Gear. — It  is  also  interesting  to  note 
that  the  first  reversing  gear  tried  was  a  differential  gear  with 
a  brake,  and  that  this  system  is  not  only  in  general  use  at  the 
present  moment,  but  that  it  is,  moreover,  invented  regularly 
every  month  by  some  ingenious  and  sanguine  person.  Sub- 
sequently this  gear  was  discarded  for  the  reversing  propeller, 
and  I  believe  that  Messrs.  Priestman  were  the  first  to  put  a 
leversing  propeller  on  the  market.  The  accompanying  illus- 
tration shows  a  Priestman  marine  engine  fitted  with  tube 
ignition  as  well  as  electric,  and  also  shows  the  rocking  shaft 
on  the  top  of  the  cylinder  which  is  worked  by  the  eccentric 
and  operates  the  exhaust  valves. 

The  practice  in  the  Priestman  engine  differed  from  the 
ordinary  practice  in  oil  engines,  inasmuch  as  the  oil  was 
vaporised  and  not  gasified,  but  I  cannot  say  that  this  principle 
was  an  unmitigated  success;  for  instance,  there  was  consider- 
able condensation,  so  much,  indeed,  that  there  was  really  no 
room  for  lubricating  oil,  and  at  best  petroleum  is  not  a  good 
lubricant.  Vaporising  has  been  tried  in  many  varied  ways, 
but  the  system  universally  adopted  at  the  present  time  is  to 
gasify  the  oil,  and  in  my  opinion  the  engine  which  gasifies 
its  oil  in  tlie  cylinder  oi-  combustion  chamber  will  give  much 
better  results  than  if  the  gasification  took  place  in  a  separate 
receptacle. 

Tolrh  Enyitic. — In  the  year  1890,  Messrs.  Tolch  and  Company 
put  a  Capitaine  engine  on  the  water.  The  Capitaine  is  a 
German  paraffin  engine,  and  its  principle  is  that  the  oil  is 
vaporised  in  a  separate  chamber,  and  the  vaporised  oil  mixes 
with  the  air  inside  the  cylinder.  It  ds,  of  course,  on  the  Otto 
cycle,  and  the  ignition  is  effected  by  compressing  the  charge 
back  into  a  tube  heated  by  the  vaporised  lamp.  Messrs. 
Tolch's  engines  are  of  slow  speed  and  heavy,  and  should  be 
veiy  suitable  for  commercial  purposes,  but  unfortunately  there 
are  too  many  fine  adjustments  and  small  holes  to  give  the  best 
results.  These  engines  have  been  installed  in  some  fairly  large 
vessels,  amongst  them  being  a  barge  yacht  called  the  Bull  Frog. 
With  care  and  reasonable  precautions  a  considerable  amount  of 
good  duty  can  bo  obtained  from  them,  but  what  is  required 
is  an  engine  that  can  be  started  in  the  morning  and  shut  down 
at  night,  and  treated  in  the  same  manner  as  the  printing  office 
boy  treats  the  shop  gas  engine. 

What  should  be  aimed  at  by  designers  of  marine  oil  engines 
for  commercial  purposes  is  extreme  simplicity,  and  this  question 
of  simplicity  and  reliability  has,  in  commercial  practice,  to 
stand  before  fuel  efficiency.  Perhaps  the  best  instance  of  this  is 
the  Hornsby-Akroyd  oil  engine.  Although  it  is  not  made  for 
propelling  vessels,  a  description  of  it  will  serve  to  illustrate  niy 
])oint. 

Hor)ishi/-AJ:rni/iJ  7<]nf/iiir. — This  engine  has,  connected  to  the 
cylinder  by  means  of  a  narrow  neck  a  bottle-shaped  vessel, 
which  may  be  termed  a  combustion  chamber,  but  which  the 
makers  call  a  vaporiser.  The  engine  draws  in  a  charge  of  air, 
and  by  means  of  a  pump  (the  stroke  of  which  can  be  regulated) 
injects  a  measured  charge  of  petroleum  into  thisi  combustion 
chamber,  which,  through  not  being  water-jacketed,  is  very 
hot — in  fact,  red-hot.  The  oil  is  immediately  (yatsififd  (which 
must  not  be  confused  with  vaporised)  in  this  chamber,  and 
the  whole  of  the  chamber  may  be  assumed  to  be  filled  with  oil 
gas.  On  the  return  stroke  of  the  piston,  the  air  that 
is  contained  in  the  cylinder  is  compressed  into  this 
combustion  chamber,  and  as  oxygen  is  supplied  to  the  oil 
gas,  the  jnixture  ignites,  further  increases  the  temperature  of 
the  nitrogen  and  resultant  gases,  and  an  increase  of  pressure 
takes  place.  This  pressure,  however,  is  extremely  low  in  com- 
parison, and  the  M.E.P.  of  the  Homsby-Akroyd  does  not 
exceed  40  lb.  to  the  square  inch,  or  about  half  of  what  is  common 
in  engines  of  other  makes.  The  success  of  the  Hornsby-Akroyd 
has  been  accomplished  by  its  simplicity  and  reliability,  for  as 
long  as  the  pump  will  work  and  pump  paraffin  into  the  red-hot 
combustion  chamber,  the  engine  will  operate. 

Vospcr  Engine. — Another  of  the  early  types  was  the  Vosper 
engine,  of  which  an  example  was  running  twelve  years  ago. 
This  engine,  of  2i-  H.P.,  was  manufactured  under  the  "  Eoots  " 
patent,  and  the  oil  was  accurately  measured  by  means  of  a  rod 
containing  a  recess,  which  was  moved  alternately  between  the 
oil  supply  and  the  air  passage — the  oil  being  wiped  out  of  the 
recess  by  the  ingoing  air,  and  carried  through  the  cylinder 
ria  a  hot  vaporiser. 

Daimler  Engine. — One  other  name  which  will  always  be 
associated  with  the  pioneering  of  marine  motors — and,  indeed, 
with  motors  in  general — is  that  of  Herr  Daimler.  The  first 
Daimler  launch  that  I  had  to  do  with  was  a  1  H.P.  single- 
cylinder  engine  with  a  surface  carburettor,  and  was  installed 
in  a  small  boat  in  C'amliridge.  The  engine  was  purchased  in 
the  year  1893,  and  in  the  book  of  instructions  issued  by  the 
Daimler  Motor  Company,  of  New  York,  special  attention  was 


given  to  safeguards  against  fire  when  using  benzoline  spirit, 
or  gasolene,  as  it  was  called.  The  engine,  of  course,  was  fitted 
with  tube  ignition,  and  had  the  "  bevel  friction  wheels  "  reversing 
arrangement  which  is  in  use  at  the  present  day.  There  was  a 
pulsometer  circulating  pump  worked  by  the  fluctuations  of 
pressure  in  the  exhaust,  and  enclosed  flywheels — that  is  to 
say,  the  flywheels  formed  the  thrust  discs  and  were  enclosed 
in  the  crank  chamber,  as  is  the  modem  practice  with  motors 
of  the  De  Dion  class. 

This  motor  has  been  in  constant  use  ior  over  twelve  years, 
and  is  still,  I  believe,  in  good  working  order.  Tlie  owner 
assures  me  that  the  only  troubles  he  has  are  througli  weeds 
getting  on  the  propeller,  but  of  course  he  ignores  such  minor 
evils  as  pump  troubles,  lamp  troubles  (which  refer  to  the  ignition 
lamps),  and  various  difficulties  with  the  carburettor.  We  still 
have  pump  troubles,  and  we  ^are  only  freed  from  surface 
carburettor  and  lamp  troubles  by  doing  away  with  both  thes'C 
appliances. 

Petrol  versus  Paraffin. — Now  I  wish  to  point  out  that 
although  the  paraffin  engine  was  the  first  commercial  engine 
to  be  placed  on  the  market,  it  was  the  petrol  engine  that  gained 
the  footing,  and,  rightly  or  wrongly,  it  is  the  petrol  engine 
that  has  been  accepted  by  the  public  as  being  the  most  suitable. 

When  we  compare  the  state  of  things  existing  in  the  operation 
of,  say.  the  Daimler  motor  above  described,  and  one  of  the 
early  paraffin  engines,  we  cannot  be  surprised  that  the  public 
chose  the  spirit  engine  for  the  purpose  of  driving  a  pleasure 
boat.  The  spirit  engine  is  clean,  gives  absolutely  no  smell,  and 
is  always  ready  to  start,  while  the  paraffin  engine  is  extremely 
dirty,  takes  some  time  to  start,  and  is  a  source  of  worry  the 
whole  time  one  is  in  the  boat. 

Of  course  the  question  of  storage  (when  people  were  not  so 
well  acquainted  with  petrol)  was  a  great  source  of  anxiety, 
but  it  was  in  these  early  days,  the  same  as  it  is  now,  simply 
a  question  of  reasonable  common-sense  precautions  being  taken. 
Of  course  troubles  incident  to  these  early  petrol  engines  were 
innumerable.  The  ignition  lamp  was  one  of  those  things  that 
you  could  never  fathom  ;  it  would  go  wrong  for  absolutely  no 
apparent  reason,  it  would  blow  out  with  no  excuse,  and  when 
it  went  well  the  tube  would  burst.  The  surface  carburettor 
was  so  extremely  sensitive  to  the  quality  of  the  fuel  that  one 
was  never  sure  of  one's  ground. 

Develo fime lit  in,  England. — For  many  years  very  little  seems 
to  have  been  done  in  this  country  in  regard  to  the  development 
of  the  motor  launch.  With  the  exception  of  a  few  engines 
turned  out  by  the  Daimler  Company  and  the  firms  already 
mentioned,  nothing  at  all  was  done,  and  no  one  seemed  to 
take  up  the  matter  with  any  conception  of  the  possibilities  in 
store.  I  think  we  owe  it  to  the  Americans  that  a.  sudden  spurt 
was  made  at  last  in  regard  to  the  petrol  marine  motor. 

Ameriiiiii  Engine.^. — The  Americans  had  a  great  deal  to  en- 
courage them.  Beautiful  waterways,  and  a  plentiful  and  cheap 
supply  of  spirit,  for  it  is  not  many  years  since  petroleum  spirit, 
or  gasolene  (as  it  is  called  there),  could  be  purchased  for  4  or 
5  cents  a  gallon. 

Although  very  little  development  has  been  made  with  the 
2-cycle  engine  in  England,  this  was  seized  upon  by  the  Americans 
as  the  ideal  form  for  a  marine  motor.  In  the  year  1897  I  saw 
in  America,  in  the  State  of  Washington,  several  little  boats 
which  were  let  out  for  hire,  and  which  were  driven  by  small 
2-cycle  engines.  The  2-cycle  engine  was  at  that  time  becoming 
generally  used  by  the  American  boat  builders  for  small  boats, 
and  an  engine  was  brought  before  my  notice  whilst  I  was 
in  that  country  that  seemed  to  me  to  have  many  possibilities. 
I  had  an  18  ft.  by  5  ft.  launch  fitted  with  a  single  cylinder 
(3k  by  3h)  2-cycle  engine.  This  motor,  the  "  Monarch,"  was 
the  first  American  2-cycle  engine  introduced  to  this  country. 
The  boat  was  flat-floored,  had  no  keel,  and  had  counter  stern, 
an  easy  camber,  a  moulded  draught  of  about  Sin.,  and  attained 
a  speed  of  about  seven  miles  an  hour.  She  was  considered  a 
wonderful  boat  at  the  time.  Her  engine  was  very  iieat-looking 
and  made  very  little  noise,  and  had  a  silencer  which  eliminated 
all  sound  from  the  exhaust.  The  reversing  propeller  with 
which  she  was  fitted  enabled  the  boat  to  be  brouq-ht  up  in  her 
own  length,  and  her  flat  bottom  and  camber  allowed  her  to 
swing  round  like  a  half  rater.  I  have  run  this  boat — the 
Motive — some  thousands  of  miles  and  have  never  had  what 
may  be  called  troiible. 

To  illustrate  what  a  thorough  grasp  the  American  designers 
had  of  the  conditions  under  which  the  engines  would  have  to 
woi'k,  and  how  they  designed  their  engines  accordingly,  I 
may  mention  that,  although  the  best  place  for  the  air  intake 
would  obviously  be  close  to  the  valve  which  was  in  the  crank 
chamber,  yet  in  the  "  Monarch "  engine,  the  air  intake  was 
connected  up  with  the  ornamental  jacket  of  the  cylinder.  The 
air  actually  had  to  get  iu  under  an  ornamental  cylinder  cover — 
that  is  to  say,  riglit  at  tlie  top  of  the  engine — and  it  was 
thoroughly  warmed  and  dried  on  its  way  down  to  the  induction 
valve.  Tins,  combined  with  the  low  tension  ignition,  made 
it  possible  to  work  the  motor  under  these  conditions.  English 
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engineers,  liowever,  do  not  see  things  in  the  siame  light,  and 
I  have  frequently  found  engines  installed  in  a  boat  with  the 
air  intake  m  such  a  position  that  a  very  moderate  amount  of 
bilge  would  mean  that  the  engine  itself  would  be  turned  into 
a  bilge  pump. 

Batterks. — I  think  my  greatest  trouble  with  this  engine  was 
the  Edisou  battery.  For  some  unknown  and  apparently  un- 
reasonable cause,  it  would  cease  to  work.  Being  filled  up  with 
a  dejwlariser,  it  would  systematically  polarise,  the  engine  woiild 
miss,  and  on  testing  tlie  battery,  it  would  show  its  correct 
E.M.F  After  stopping,  say,  a  quarter  of  an  hour,  making  some 
adjustment  or  other,  you  would  try  to  start  again  with  excellent 
results.  In  reality,  the  easy  re-start  was  due  to  one  of  tlie 
properties  of  the  Edison  battery,  which  was  to  very  quickly 
pick  up  when  at  rest.  The  obvious  remedy  was  accumulators, 
and  a  -i-volt  battery  to  give  40  ampere  hours  was  at  that  time 
as  much  as  two  men  could  lift  on  board  tlie  boat. 

WurkiiLuntthvp. — If  the  Americans  had  been  consistent  in 
these  engines,  if  the  excellence  of  design — I  mean,  of  general 
design — ^had  also  applied  to  some  of  the  details,  and  if  the 
workmanship  had  Iseen  reasonably  good,  I  think  that  at  the 
present  moment  a  considerable  number  of  these  engines  would 
have  been  in  use  in  this  country  and  on  the  Continent.  The 
neglect  of  detail  and  the  bad  workmanship  of  some  of  the 
.Viiierican  2-cycle  engines,  however,  prevented  this;  and  I  cai! 
safely  say  that  the  days  of  the  American  2-cycle  engine  arc 
uumbered  as  regards  its  use  in  this  country.  Had  such  an 
engine  as  the  "  Monarch  "  been  manufactured  with  the  care 
and  skill  usually  given  to  such  work  by  English  engineers, 
it  would  be  perfectly  suitable  for  the  class  of  work  for  whicl'. 
it  was  intended — viz.,  to  drive  a  yacht  dinghy  or  river  pleasuro 
l)oat  at  a  moderate  speed.  Simplicity,  working  jwrts  uot  liable 
to  go  wrong,  and  a  comjjact  and  symmetrical  appearance — 
these  were  its  great  merits;  but  they  did  not  receive  the 
backing  of  good  workmanship  that  was  not  only  deserved,  but 
•-iseutial. 

i'u  in  pari  sun  of  Drs'ujn. — A  comjjarisoni  of  the  two  engines  as 
illustrated  will,  I  think,  sufficiently  justify  the  statement  that 
the  "  Monarch  "  type  was  undoubtedly  the  best  for  this  small 
work.  The  "  Monarch  "  is  shown  with  practically  nothing 
projecting  from  it,  and  is  what  may  be  called  "  sack  of  sawr 
chist  proof  " — that  is  to  say,  a  man  could  throw  a  sack  of  saw- 
dust at  the  engine  or  could  accidentally  fall  over  it  witiiout 
doing  any  injury,  whilst  an  engine  with  a  mass  of  complications 
and  accessories,  if  installed  in  a  boat  where  it  is  likely  to  be 
rather  roughly  handled,  must  be  protected  by  a  substa'itia! 
case,  or  it  will  be  in  constant  danger  of  injury. 

tUhnctr. — The  silencer  that  was  supplied  with  tlie  engine 
could  be  heard  a  mile  off,  and  so  I  substituted  one  constructed 
on  the  principle  of  an  injector  to  form  a  non-returu  valve.  It 
receives  the  charge  in  the  inner  chamber,  and  gradually  allows 
it  to  expand  to  the  atmosphere.  Prom  the  very"  first  it  was 
seen  that  the  ordinary  type  of  launch  with  rising  floor  and  a 
big  heel  was  uot  suitable  for  motors,  as  this  type  was  evolved 
for  carrying  weights,  and  it  did  not  appear  reasonable  that 
the  same  class  of  boat  should  be  used  for  both  purposes. 

liuals. — The  next  boat  worthy  of  note  with  which  I  was  con- 
nected was  a  very  beautiful  skiil',  which,  with  a  If  B.H.P.  motor, 
travelled  just  on  eight  miles  an  hour.  Then  followed  the  motor 
yacht  dinghy,  which  for  some  reason  or  other  has  never  been 
.successful,  and  then  the  Michigan  appeared.  This  was  a 
30ft.  by  oft.  flat-floored  boat  with  easy  bilges,  with  very  easy 
stern  lines  and  a  beautiful  bow.  She  caused  somewhat  of  a 
sensation;  although  her  engines  only  gave  6  B.PI.P.,  they 
were  two-cylinder  and  fairly  well  balanced,  weighed  4001b., 
ran  at  .500  revolutions,  and  the  boat  actually  attained  a  speed 
of  10  miles  an  hour.  The  credit  for  the  design  of  this  boat 
is  due  to  Mr.  Des  A-'ignes.  For  some  time  she  was  undoubtedly 
the  fastest  motor  boat  on  the  river  Thames. 

To  illustrate  some  actual  motor  boats,  I  will  refer  to  a 
few  notable  specimens.  The  Majestic,  an  18  ft.  model  of  the 
warship  of  that  name,  attained  a  speed  of  six  miles  an  hour, 
which  I  believe  is  equivalent  on  scale  to  a  speed  of  30  knot-^. 
A  55  ft.  boat,  the  Wolverine,  which  entirely  eclipsed  anything 
that  had  been  done  before,  was  built  for  the  Sultan  of  Morocco, 
and  fitted  with  no  less  than  7  B.H.P.  She  had  a  three-cylinder 
12  H.P.  Wolverine  motor,  and  was  designed  and  built  by  tho 
Saunders  Launch  Building  Syndicate,  and  attained  a  spoed 
of  12  knots. 

As  to  the  4-cycle  engine,  I  consider  the  pioneer  of  the  moderi; 
highly  developed  engine  of  this  tyi^e  to  b,"  Mr.  F.  C.  Blake,  of 
Kew  Gardens.  The  boat  which  he  started  was  aptly  called 
the  Vitesse,  and  it  was  from  the  time  of  this  boat  that  dates 
the  formation  of  the  Marine  Motor  Association. 

Tangi/o'x  Engine. — Among  the  English  marine  motois,  per- 
haps the  best,  as  far  as  manufacture  is  concerned,  is  that  by 
Messrs.  Tangye,  and  the  excellence  of  its  workmanship  has,  T 
believe,  made  it  a  success.  It  is  not  surprising  that  they 
should  have  adopted  the  2-cycle,  as  the  so-called  2-cycle  engine 
originally   emanated,   I    believe,  from    their  firm. 


Early  Motors. — The  "  Napier "  motor  made  an  early  bid  for 
marine  work,  but  no  special  attention  was  paid  to  marine 
requirements,  and  the  "  Napier  "  works  being  at  this  time  pretty 
full  up  with  car  work,  nothing  much  was  done  until  recently. 
The  Daimler  Motor  Company  seemed  to  have  abandoned  marine 
engines,  and  there  really  were  practically  no  4-cycle  marine 
engines  on  the  market  manufactured  in  England  except  those 
that  1  have  mentioned  earlier  in  this  paper. 

Motor  Fishing  Smack. — The  American  4-cycle  engine  was  not 
dealt  with  in  the  small  sizes,  but  in  1891  Mr.  Miller,  of 
Lowestoft,  installed  a  40  B.H.P.  four-cylinder  marine  engine, 
called  the  Globe  (manufactured  by  the  Pennsylvania  Engineer- 
ing Company),  in  an  ordinary  fishing  boat.  The  boat  wa« 
built  for  the  work,  but  she  was  on  the  ordinary  lines,  and  thy 
speed  obtained  was  a  little  better  than  7  knots.  The  interesting 
featui'e  of  this  boat  was  that  she  was  in  no  way  spoilt  as  a 
sailing  boat.  She  had  the  same  hold  capacity,  was  10  It.  shorter, 
and  cost  about  =£1,000  less  than  the  steam-driven  vessels,  while 
the  steamers  were  of  no  use  wheu  under  sail.  Great  promise 
was  held  forth  for  this  class  of  engine,  but  the  English  fisher- 
men flatly  refused  to  install  Americvan-made  engines  in  their 
boats,  and  asked  for  an  English-made  article. 

American  Four-cych;  Motor. — About  this  time  the  Americans 
brought  out  a  small  motor,  the  "  Buffalo,"  and  they  developed 
this  engine  into  what  is  now  a  very  practical  type.  Other 
engines  of  the  heavy  class  were  the  "  Hercules  "  and  the 
■'  Standard,"  and  of  tlie  lighter  class  perhaps  the  "  White  " 
is  the  best  American  example.  It  will  be  seen  '.hat  this  machiu  ■ 
is  a  fairly  suitable  one  when  installed  in  a  boat,  proviued  the 
owner  does  not  mind  at  least  1001b.  per  H.P.  Now,  100  lb. 
per  brake  horse  power  for  an  engine  of  this  class  is  entirely 
out  of  the  question;  and  for  a  reasonable,  cheap,  all-round  4- 
cycle  marine  engine,  I  should  say  that  50  lb.  per  brake  horse 
power  should  be  aimed  at.  If  y(iu  are  above  this,  you  are 
simply  putting  in  cast  iron  where  it  is  uot  wanted.  It  you 
go  below,  you  will  have  to  jjut  in  such  a  high  standard  of 
work  that  eventually  your  engines  will  only  be  useful  for  the 
very  best  class  of  work,  and  the  cost  will  naturally  be  con- 
siderably increased. 

Si.al  J/(;/(/;-. — I  must  not  onjit  t(i  mention  the  "Seal"  motor, 
which  is  an  engine  that  has  had  some  .sale  in  this  couutry, 
and  has  many  merits  besides  being  somewhat  unique  in  design, 
although  if  the  engine  could  have  been  made  to  run  without 
the  continuous  blow  lamp,  I  am  sure  it  would  have  been  much 
better.  Such  an  instrument  for  the  initial  heating  of  the 
engine  may  be  reasonable,  but  it  cannot  be  tolerated  for  con- 
tinuous work. 

Dxitch  Engines. — To  show  the  demand  that  exists  for  a  good 
marine  oil  engine,  I  may  mention  that  in  the  Dutch  canals 
then'  are  a  considerable  number  of  barges  propelled  by  horizontal 
oil  engines  driving  the  jiropellers  by  straps  and  gearing.  If 
the  owners  will  take  such  steps  as  these,  surely  it  should  be 
some  encouragement  to  manufacturers  to  put  down  SDmething 
to  meet  these  requirements,  but  up  to  the  present  I  regret  to 
say  nothing  has  really  been  done. 

A  considerable  amount  of  ingenuity  has  been  expended  by 
inventors  and  engineers  in  introducing  new  jJiiueiples,  and. 
patents  innumerable  have  been  taken  out  in  this  connection, 
but  it  never  seems  to  have  occurred  to  makers  that  what  was 
really  required  was  simply  au  engine  whose  details  were  suit- 
able for  the  work  expected  of  it,  and  which  could  ho  manu- 
factured and  installed  on  commercial  lines,  and  would  run  in 
a  satisfactory  manner. 

I ni poi-tancc  of  Details. — -It  is  very  seldom  that  one  hears  of 
the  breakdown  of  the  principle  of  an  engine;  it  is  always  either 
a  water  pump,  a  lubricator,  blow  lamp,  spraying  jet  ignition 
device,  or  some  such  minor  accessory  that  gives  the  trouble. 
Now,  many  of  these  things  can  be  done  away  with,  and  other.-; 
can  be  made  in  such  a  manner  that  they  are  not  liable  to 
break,  and  until  makers  design  their  engines  to  be  practically 
"  trouble  proof "  we  shall  always  have  the  elements  of  un- 
reliability, which  means  want  of  confidence  on  the  part  of 
the  public. 

Evans'  Engine. — There  is  a  continual  inquiry  from  the  pro- 
vinces and  abroad  for  a  heavy,  simple,  and  reliable  petroleum 
engine,  that  shall  not  be  too  delicate  and  complicated  for  thi.s 
sort  of  work.  In  this  connection,  I  will  give  some  particulars 
of  an  engine  that  I  have  recently  designed  and  patented,  which 
will  illustrate  "my  point — viz.,  the  paramount  necessity  for 
simplicity  at  a  sacrifice,  perhaps,  of  flexibility  ami  beautiful 
adjustment. 

This  engine  is  really  a  two-stroke  engine,  that  is  to  say. 
there  is  an  impulse  for  every  revolution,  but  unlike  the  ordinaiy 
2-cycle  engine  the  charge  is  not  takeu  int.o  the  crank  chamber, 
which  is  simply  used  as  an  air  pump.  The  engine  has  the 
usual  enclosed  crank  chamber  and  the  usual  exhaust  port  un- 
covered by  the  piston  aud  inlet  port  with  deflector,  the  inlet 
I  port  leading  down  to  the  crank  chamber.  An  auxiliary  chamber 
is   at  the  side  of  the  engine,  and   communicating   from  the 
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bottom  of  this  auxiiiary  chamber  is  a  syphon  tube  wiiifh  opeus 
out  in  tJie  centre  oi  the  admission  port.  Leading  into  this 
auxiliary  chamber  is  a  valve  (a  ball  valve  j^refcrably),  the 
lilt  of  which  is  regulated  by  a  screw.  The  valve  oomnumioatcs 
with  the  oil  supply,  which  can  be  at  some  little  distance  below 
or  slightly  above  as  is  most  convenient.  In  the  cas2  of  a 
paraffiu  engine  the  cylinder  head  is  dome  shaped  and  is  dry. 
ijcading  into  the  crank  chamber  itself  is  a  valve  made  to  easily 
open  and  close,  jjreferably  being  a  disc  valve  of  leather  the 
aperture  of  whicn  can  be  shop  adjusted. 

The  action  of  this  engine  is  as  follows:  On  the  upstroke  of 
the  engine  the  air  is  drawn  into  the  crank  chamber  through 
this  valve,  and,  in  accordance  with  the  ai5erture,  so  is  tlie 
partial  vacuum  formed.  This  partial  vacuum  is  communicated 
By  means  of  the  syjjhon  pipe  to  the  auxiliary  chamber,  and 
tnus  communicates  with  the  ball  valve,  and  a  certain  amount 
of  oil  is  sucked  in  and  deposited  at  the  bottom  of  tlie  auxiliary 
chamber.  On  the  down  stroke  both  the  ball  valve  aiul 
the  air  valve  close,  and  the  air  in  the  crank  chamber  is 
comijressed,  as  iwell  as  the  air  in  the  auxiliary  chamber,  until 
the  piston  uncovers  the  admission  port.  The  air  then  rushes  up 
from  the  crank  chamber,  and  is  deflected  upwards,  and  the  air 
in  the  auxiliary  chamber  expands  and  forces  the  oil  up  the 
syphon  ini^e,  where  it  meets  the  ingoing  air  from  the  crank 
chambar,  and  is  spread  and  deflected  upwards  into  the  hot 
dome.  The  piston  returns,  compressing  this  charge,  and  it 
is  ignited  by  electrical  means  or  by  hot  tube  as  desired.  There 
is  also  a  special  automatic  electric  igniter,  the  timing  of  which 
can  be  adjusted  in  suck  a  manner  that  the  engine  can  be 
made  to  reverse. 

The  motor  has  this  merit,  that  the  full  charge  of  air  is 
iuspirated;  the  charge  of  oil  is  sprayed  and  mixed  with  the 
whole  of  the  available  air;  the  vaporising  is  accomplished 
by  means  of  an  increase  of  temperature  through  the  compression 
and  radiation,  and  at  the  maximum  point  the  charge  is  ignited, 
'this  has  been  set  forth  as  ih:  ideal  method  dealing  with  the 
hydro-carbon  in  a  petroleum  engine,  and  in  practice  I  have  had 
excellent  results,  over  8i)  lb.  M.E.P.  with  absolutely  no  carbon 
de^iosit. 

Speed  Launches. — Last  year  (,1903)  will  ever  be  memorable 
as  being  the  year  that  initiated  the  spped  contests  in  marine 
automobiling,  as  it  is  beginning  to  be  called.  It  saw  the  pro- 
duction of  an  excellent  boat  by  Messrs.  Thornyoroft,  another 
built  by  the  Saunders  Company,  and  eugined  with  an  M.M.C. 
tyjje  motor,  and  also  niy  own  firm's  representative,  the  Napier. 
Ill  each  of  these  boats  a  big  stride  was  made  both  in  speed 
and  easy  running,  as  also  in  price.  Up  to  then  d£3C0  was  the 
top  jn'ice  for  a  motor  boat.  Twice  this  amount  would  not 
have  bought  the  cheapest  of  those  just  mentioned,  and  the 
year's  racing  showed  the  enormous  possibilities  there  a-re  for 
boats  of  this  kind.  Indeed,  everyone  who  made  a  journey  in 
one  of  these  boats  foretold  for  their  type  a  great  future. 

While  the  Napier  was  being  built  it  was  said  that  it  would 
be  impossible  to  steer  her,  that  she  would  not  take  the  sea  in 
bad  weather,  and  that  slie  would  not  last  500  miles.  In  joractice, 
however,  the  steering  was  simplicity  itself;  she  was  a  very 
good  sea  boat,  although  she  was  rather  wet,  and  she  did  a,  very 
fair  amount  of  work  during  the  season,  finishing  up  at  Trouville 
in  a  most  creditable  manner. 

With  regard  to  French  motor  boats,  I  shall  not  go  at  all  fully 
into  this  subject,  as  the  time  at  my  disposal  will  not  allow  me 
to  do  more  than  indicate  a  few  of  the  leading  examples.  The 
Mercedes  was  considered  and  accepted  as  a  French  boat,  but, 
although  the  hull  was  built  in  France  by  the  famous  firm  of 
Tellier,  yet  the  motor  was  of  German  make,  and  I  think  it 
indicated  that  the  French  did  not  fully  realise  the  possibilities 
of  marine  motoring  when  we  note  that  the  Mercedes  proved  to 
be  the  premier  boat  racing  in  France  last  season,  excepting 
only  the  Napier.  Her  speed  was  about  18  knots,  and  she  was 
certainly  a  long  way  ahead  of  all  the  other  French  boats.  To 
my  mind,  the  most  interesting  boat  in  France  was  the  Narval; 
she  was  engined  with  a  Gobron-Brille  motor,  and  appeared  to  be 
a  great  success.  The  Panliard  was  in  evidence,  but  was  not 
very  successful,  while  the  Mors,  De  Dietrich,  and  Darracq  firm.? 
were  not  represented — at  least  in  the  international  event  at 
Trouville.  This  year  the  French  firms  seem  to  have  made  up 
their  minds  to  make  up  for  lost  time,  and  we  hear  of  200,  150, 
and  100  H.P.  motors  being  installed  in  racing, boats,  evidently 
in  anticipation  of  the  most  powerful  opposition  from  this 
country. 

I  have  purposely  left  the  American  speed  launches  out  of  this 
paper  for  the  simple  reason  that  no  authentic  details  can  be 
obtained,  and  up  to  the  present  the  Americans  have  so  far 
failed  to  show  us  what  they  can  do.  Neither  will  I  attempt 
to  compare  the  workmanship  and  design  of  the  American  marine 
engine  with  such,  an  engine  as  the  Thornyeroft  or  the  Blake. 
.  Nnjiier  J'lni/ine. — One  of  the  latest  and  most  efficient  engines 
IS  the  5:j  M.P.  four-cylinder  Napier  marine  motor.  We  have 
here  an  engine  which  gives  about  80  B.H.P.  at  1,000  revolutions, 


and  weighs  with  all  its  accessories  (not  including  the  reversing 
gear  and  shaft)  1,045  lb.,  is  31  in.  high,  48  in.  long,  and  26  in. 
wide,  and  is  perfectly  balanced.  It  has  forced  lubrication 
throughout,  hollow  crank  shafts,  and  hollow  steel  connecting 
rods,  and  is  so  flexible  that  it  can  be  run  at  from  150  to  1,500 
revolutions. 

Speed  Launches  for  the  Navij. — It  requires  no  great  stretch 
of  the  imagination  to  foresee  the  po.ssibilities  of  such  machinery 
for  high-speed  craft  designed  for  even  more  serious  work  than 
motor  launch  racing.  Consider  the  possibilities  of  a  battleship 
carrying  on  deck,  say,  four  boats,  having  a  speed  of  30  knots, 
and  carrying  a  14  in.  torpedo  tube.  They  would  not  weigh 
five  tons  each,  and  should  be  about  60  ft.  long,  and  might  be 
handled  by  a  crew  of  four. 

CuncUision. — Ihis  year  will  show  a  great  advance  in  the 
direction  of  highly-developed  launches,  and  I  hope  by  the  end 
of  the  season  that  we  shall  be  in  possession  of  data  that  will 
ba  extremely  valuable.  Of  course  we  have  to  thank  the  motor 
car  builders  for  these  developments,  but  they  must  remember 
tliat  what  acts  c^uitc  satisfactorily  in  a  motor  car  may  not  be 
all  that  can  be  desired  in  a  launch. 

With  the  development  in  the  horse  power  available  per  unit 
of  weight  comes  a  parallel  development  in  the  lines  of  the 
boat,  and  next  year  no  doubt  the  question  of  lines  for  high- 
speed motor  launches  will  be  freely  debated. 


THE    NEW   JAPANESE  BATTLESHIPS. 


SoMK  features  of  the  design  of  the  new  battleships  building 
ill  this  country  to  the  order  of  the  Japanese  Government  may 
bj  studied  with  interest.  They  are  to  displace  16,400  tons, 
and  although  the  Babcock  and  Wilcox  is  the  fashionable  water- 
tube  steam  generator  of  the  moment,  the  Niclausse  type  has 
been  chosen.  Previous  Japanese  battleships,  excejjt  the  early 
Yashima  and  Fuji,  which  stuck  to  the  cylindrical  kind,  have 
been  fitted  with  the  Belleville,  which  was  also  adopted  in  the 
armoured  cruisers  Idzumo,  Iwate,  Yakumo,  and  Adzuma.  In 
other  armoured  cruisers  high  speeds  were  obtained  with  the 
old  Scotch  boiler,  and  it  would  therefore  be  of  interest  to 
learn  why  the  Japanese,  without  previous  experience,  have 
suddenly  adopted  the  Niclausse  boiler  at  the  very  moment 
when  the  Americans,  after  experiments  with  this  variety,  are 
most  undecided  as/ to  the  advisability  of  fitting  it  in  additional 
ships.  On  the  other  hand,  it  is  a  boiler  which  has  many  practical 
champions.  Apart  from  the  merits  of  the  several  kinds  of 
boilers,  as  to  which  technical  opinion  is  still  far  from  unani- 
mous, it  is  curious  that  the  Japanese,  after  fitting  the  Belle- 
ville up  to'  over  122,000  I. H.P.  in  the  fleet  with  which  they  are 
now  fighting  with  such  excellent  results,  so  far  as  can  be 
judged,  as  to  steam  efficiency,  should  now  be  "  off  with  the 
old  love  and  on  with  the  new,"  which  happens  to  be  a  com- 
plete stranger.  No  doubt  the  reports  of  the  British  Boiler 
Committee  have  had  some  weight  with  the  Japanese  authorities, 
but  a  noteworthy  point  is  that  just  as  they  abandon  the 
Belleville  in  favour  of  the  Niclausse,  opinion  in  engineering 
circles  in  the  navy  seems  to  be  turning  strongly  in  favour  of 
the  Belleville,  as  a  type  which  gives  excellent  results  in  the 
hands  of  experienced  staffs.  This  was  conclusively  demonstrated 
by  Engineer  Lieutenant  E.  F.  Baker,  in  the  paper  which  he 
read  before  the  North-East  Coast  Institution  of  Engineers  and 
Shipbuilders  on  April  22nd.  It  is  no  small  credit  to  this  type 
of  boiler,  that  the  Drake,  with  Bellevilles,  hold  the  world's 
record  amongst  cruisers  for  the  best  sea  steaming. 


The  .Secretary  of  the  Army  Council,  War  Office,  London, 
S.W.,  lias  placed  a  contract  with  Messrs.  Geipel  and  Lange, 
Vulcan  Works,  St.  Thomass  Street,  Southwark,  S.E.,  for  51 
Geipel's  steam  traps,  this  being  the  third  repeat  order  for  the 
lloyal  Gun  Factory,  Waltham  Abbey.  This  makes  a  total  of 
147  Geipel  traps  in  use  there. 

Two  new  steam  coastguard  cruisers  for  the  Eoyal  Navy, 
to  take  the  place  of  the  sailing  cruisers,  have  been  designed 
by  Mr.  P.  Watts.  The  larger  of  the  new  crtiisers  is  to  have  a 
length  of  130  ft,,  a  breadth  of  23  ft.,  and  a  displacement  of 
380'  tons.  Her  engines  will  be  of  650  horse  power  under  forced 
draught,  and  arc  to  propel  her  at  a  speed  of  11'75  knots  per 
hour.  The  armament  is  to  oonsist  of  two  6-pnunder  quick- 
firing  guns.  The  vessel  will  be  constructed  by  private  contract. 
The  smaller  cruiser  is  to  have  a  length  of  103  ft.,  a  breadth  of 
21  ft.,  and  a  displacement  of  230  tons.  Her  engines  will  be  of 
300  H.P.,  and  she  is  estimated  to  steam  10  knots  per  hour. 
She  will  be  equipped  with  two  6-pouuder  g^ius. 
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LAUNCH   OF   H.M.S.  SENTINEL. 


On  Tuesday,  April  19tli,  Miss  Hay,  a  daug-hter  of  oue  of 
tlie  directors  of  the  firm  of  Messrs.  Vickers,  Sous,  and  Maxim 
Limited,  cut  the  ribbon,  and  the  latest  addition  to  the  navy 
slid  gently  into  its  native  element.  The  type  of  ship  is  not 
an  old  one,  therefore  a  description  of  the  vessel's  salient  points 
may  not  be  out  of  place.  She  is  one  of  the  new  "  scout "  class, 
a  vessel  which  may  be  said  to  be  a  compromise  between  a  cruiser 
and  a  torpedo-boat  destroyer.  The  want  of  these  vessels  is 
felt  jnost  when  the  attacking  fleet  wishes  to  keep  some  distance 
from  the  beleaguered  fort,  etc.  The  ordinary  destroyer,  of 
course,  does  the  scouting  over  moderate  distances,  but  above 
that  that  type  of  vessel  is  not  effective,  owing  to  its  small 
storage  capacity  of  coal,  etc.  This  is  where  the  new  scouts 
come  in. 

The  new  boat,  the  Sentinel,  will  have  a  range  of  4,000  knots 
at  ordinary  cruising  speed.    Her  sea  speed  is  25  knots. 

DifipIacemc'Ht. — At  her  load  draught  this  vessel  has  a  displace- 
ment of  2,920  tons.  She  is  360  ft.  long  between  perpendiculars, 
and  has  a  breadth  of  40  ft.,  and  draws  14  ft.  2  in. 

Arinane/it. — -Ten  12-pounder  guns,  eight  3-pounder  guns, 
and  two  18  in.  deck  torpedo  tubes  form  the  armament.  The 
magazines,  etc.,  are  protected  by  a  steel  deck  near  the  water 
line.  This  protection  varies  in  thickness  from  l^in.  to  tin. 
The  conning  tower  is  constructed  of  armour  plate  Sin.  thick, 
of  Krupp  non-cemented  armour. 


•■  Directory  of  Shipowners,  Shipbuilders,  and  Marine 
Engineers,"  1904.  London  :  3,  Ludgate  Circus  Build- 
ings. Subscription  price,  5s. ;  after  publication,  10s. 
This  edition  has  been  thoroughly  revised  and  brought  uji 
to  date,  162  pages  having  been  added.  The  information 
it  contains  should  be  extremely  useful  to  all  business  men 
connected  with  shipping,  marine  engineering,  and  allied 
trades. 

"  Tlie  Calculus  for  Engineers  and  Others,"  specially  adapted 
for  Board  of  Trade  examinations.    By  A.  E.  Larknian, 
Southampton.     Price  4s.   6d.   net.     Glasgow :  Jas. 
Brown  and  iSon. 
The  object  of  this  little  book   is  to  encourage  those 
engineers  to  take  the  extra  certificate  who  would  as  a 
rule  shirk  that  ordeal  on  account  of  the  mathematical 
knowledge    required.      The    author    explains    the  first 


LAUNCH   OF   H.M.S.  SENTINEL. 


Fillings. — The  shijj  is,  of  course,  fitted  throughout  with 
electric  light.  Two  searchlights  are  jJi'ovided  for.  Ventilation 
below  the  upper  deck  is  efficiently  performed  by  electric  fan.,. 
Ten  boats  are  carried,  among  which  is  a  32  ft.  steam  launch. 

If  we  may  be  excused  a  digression  here,  we  would  ask  how 
long-  will  it  be  before  petrol  launches  are  used  extensively  ou 
ships  of  war?  The  recent  good  performances  of  this  tyjje  of 
boat  place  it  beyond  a  mere  experiment,  and  its  easier  handling, 
smaller  stowage  of  fuel,  are  certainly  points  in  its  favour. 

The  complement  of  the  Sentinel  is  286  men  all  told. 

Engines. — The  propelling  machinery  consists  of  two  sets  of 
four  cylinder  triple-expansion  engines,  giving  a  total  indicated 
horse  power  of  17,000.  Steam  is  generated  at  the  boilers  at 
2801b.  per  scjuare  inch;  pressure  afterwards  reduced  to  2501b. 
at  the  engine.  The  boilers  are  principally  water-tube,  of  the 
Vickers  Express  pattern.  A  few  cylindrical  boilers  are  fitted, 
but  provision  is  made  for  rapidly  changing  to  water-tube  in 
the  event  of  the  cylindrical  boilers  not  proving  as  effective. 
The  boilers  are  arranged  in  three  water-tight  compartments, 
and  are  aiTanged  to  work  ou  the  closed  stokehold  system  when 
on  forced  draught.  For  attaining  the  necessary  pressure  for 
forced  draught,  fans  are  supplied,  which  are  driven  by  enclosed 
type  steam  engines,  worked  on  forced  lubrication.  The  steam 
steering'  gear  is  placed  aft  of  the  main  engine  rooms.  The 
vessel  has  foremast  fitted  with  signal  yard  and  g-aff.  A 
truck  semaphore  is  carried  on  a  gaff,  as  is  also  a  wireless  tele- 
graphy outfit. 


The  Cunard  Company  have  placed  the  orders  for  the  two 
fast  vessels  they  are  building  under  their  arrangement  with 
the  Government  with  Messrs.  John  Brown  and  Company 
Limited,  of  Clydebank  and  Sheffield,  and  Messrs.  Swan,  Hunter, 
and  Wigham  Edchardson  Limited,  of  Wallsend. 


principles  of  the  Calculus  in  a  simple  manner,  and  then 
gives  numerous  examples  of  problems  such  as  are  met 
with  at  the  Board  of  Trade  examinations.  This  book 
should  prove  very  useful  to  the  intending  candidate  who 
feels  weak  on  this  particular  subject. 


"  Drainage,    Sewerage,    and    Conservancy    in  Tropical 
Countries,   and   Elsewhere."     By  Major   F.  Smith, 
D.S.O.    Price  2s.    Published  by  J.  Bale,  Sons,  and 
Danielsson  Limited,  Great  Titchfield  Street,  London. 
As  suggested  by  the  title,  this  handy  little  work  deals 
more  particularly  with  the  domestic  and  municipal  sanita- 
tion in  warm  climates,  but  it  also  contains  a  good  deal 
of  information  on  sanitation  generally. 

"  Reinforced  Concrete  Constructions."  By  L.  J.  Menscli, 
C.E.  Price  %'2.  Chicago  :  Cement  and  Engineering 
News. 

A  HANDBOOK  for  architects  and  engineers,  giving  in  a 
concise  and  interesting  manner  a  good  insight  into  the 
use  and  merits  of  this  new  method  of  construction,  which, 
although  perhaps  not  generally  known  and  appreciated,  is 
making  considerable  headway,  especially  in  America  and 
on  the  Continent.  

"  Best  Method  of  Sewage  Disposal  for  Small  Communities." 

By  T.  Wallis  Stoddart.    Price  6d. ;  or,  in  cloth.  Is. 

Bristol:  Jno.  Wright  and  Co. 
A  BRIEF  description  of  a  very  successful  method  of  treating 
sewage  adopted  by  the  author  after  exhaustive  experiments 
at  Horfield. 
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ASBESTOS  AND  ITS  USES  IN  ENGINEERING. 

By  A.  Leonard  Summees. 

So  useful  and  effectual  has  asbestos  proved  to  the  engineering 
and  allied  trades,  that  scarcely  an  engineering  workshop  is 
now  without  this  accessory  in  some  form  or  other,  while  to 
many  it  has  become  quite  indispensable,  helpful  as  it  is  in  a 
number  of  ways,  and  with  new  uses  constantly  being  discovered 
for  it.  One  of  the  latest  uses  for  this  accommodating  mineral 
is  that  recently  adopted  in  America — -the  heavy  insulated  magnet 
tire-proof  and  wattr-proof  wire.  This  invention,  which  is  just 
at  present  being-  introduced  to  electrical  engineers  in  this 
country,  is  likely  t<j  be  of  very  great  value,  as  it  has  for  its 
purpose  the  jirotcctiou  against  the  danger  of  "  live "  wires. 
Under  this  system  of  insulation,  wires  are  passsd  through  a 
solution  of  asbestos  and  other  ingredients,  when  a  covering  is 
formed,  flexible  and  capable  of  standing  red  heat  without  the 
insulation  breaking  down.    I  believe  it  has  bsen  satisfactorily 


into  cloth,  tape,  and  yarn  for  different  packings.  The  cloth 
then  goes  to  be  proofed  with  indiarubber,  forming  what  is  known 
as  asbestos  and  nibber  woven  sheeting,  tape,  and  rings  for 
jointing  purposes,  also  rolled  cloth  and  square  block  packings 
for  glands.    These  cloths  and  packings  can  be  made  metallic 

I  when  required  by  combining  woven  wire — extensively  used  by 
hydraulic  and  marine  engineers.    This  asbestos-metallic  cloth 

I  is  also  used  in  making  the  fireproof  curtains  for  theatres.  Such 
cloth,  in  addition  to  withstanding  great  heat,  is  very  strong,  and 
far  superior  to  the  old  form  of  iron  curtain,  now  almost  obsolete. 

With  regard  to  millboard,  this  has  to  be  run  with  water  into 
the  tanks  of  beating  engines.  Rotating  beaters  catch  up  the 
fibre,  oi>ening  and  drawing  it  out  neatly,  then  passing  it  to  be 
soaked  a  little  while,  when  it  afterwards  returns  to  the  beaters. 
Binding  ingredients  are  mixed  with  the  fibre  and  the  pulp 
placed  in  vats  of  millboard  and  jjaper  machines,  where  it  is 
gradually  drawn  off.  The  water  passes  through  a  fine  wire 
gauge  on  a  revolving  cylinder,  leaving  a  thin  coating  of  pulp 
behind.    This  is  transferred  to  another  rotating  cylinder,  and 


LARGEST  BOILER  AND  PIPE  COVERING  JOB  IN   THE  WORLD. 


worked  in  tlie  United  States,  and  the  patentees  claim  tliat  by 
this  metliod  electrocution,  through  overhead  tramway  lines", 
and  tires  such  as  occuvred  on  the  Paris  tube  railway,  will  not 
be  possible.  A  knowledge  of  this  safety  will  prove  beneficial 
and  comforting  to  the  travelling  public,  and  the  simplicity 
and  consequent  inexpensiveness  of  the  jn-ooess  should  make  it 
immediately  popular. 

The  uses  for  asbestos  in  connecti(m  with  electiical  engineer- 
ing are  usually  in  the  form  of  paper,  for  dynamos;  tubes  tor 
electric-light  leads;  also  putty  and  cement;  millboard,  for 
switchboards,  etc.;  thread,  for  covering  wires;  and  fireproof 
paint,  for  protecting  woodwork,  trough  for  leads,  etc.  But 
it  i«  in  general  engmering  workshops  that  the  most  uses  are 
found  for  asbestos;  and  we  will  inquire  into  some  of 
them,  and  see  how  the  mineral  is  treated  and  made  up. 

Cnide  asbestos  varies  in  value  from  about  J^IO  to  as  much  as 
M.G()  or  i;70  per  ton,  the  best,  of  course,  coming  from  Italy, 
and  the  shorter  and  less  silky  fibre  either  from  Canada  or 
Russia.  The  most  costly  fibre  is  called  "floss"  (mined  in 
Italy),  and  is  used  for  gas-stove  fires.  The  average  price  of  this 
is  10s.  per  pound,  but  of  late  years  its  price  has  very  con- 
siderably advanced,   owing  to  the  scarcity  of  supply. 

The  raw  material  has  first  to  be  sorted  and  opened.  Large 
blocks  of  fibre  arc  crushed  and  opened  by  special  machines 
which  do  not  damage  the  fibre,  and  are  then  jjlaced  in  shaking- 
machines,  whei-c  the  long  fibre  is  .separated  from  the  short,  and 
r(jcky  substances  removed.  Tlie  long  fibre  jjasses  on  to  carding 
and  condensing  apparatus,  the  short  fibre  going  to  the  "mill- 
board "  (similar  to  cardboard)  and  boiler-covering  departments. 
When  the  long  fibre  comes  from  the  condensers,  in  the  form  of 
condensed  thread  but  without  any  twist,  it  folds  itself  in  cans 
ready  to  receive  it,  and  then  goes  to  the  spinning  and  doubling 
a  partments  where  it  undergoes  a  twisting  process.  Tlie  thread 
next  passes  to  the  weaving  and  braiding  machines,  being  made 


accumulates  until  any  desired  thickness  is  attained.  To  remove 
moisture  fiom  tiie  material,  it  is  placed  between  sheets  of 
zinc  and  put  under  hydraulic  pressure,  then  hanged  in  drying 
i-o(jnis.  I'he  millboard  is  then  once  more  pressed  and  the  edges 
trimmed,  when  it  is  ready  for  cutting   into  sheets,  ring's  for 


Largest  Boiler  and  Pipe  Coveriny  Jub  in  tlie  Wuild. 

jointing,  or  making  roofing,  panels  for  walls,  screens,  etc.  The 
material  lends  itself  to  effective  treatment  as  embossjd  wall- 
pup^r  and  ceiling  decorations,  and  as  such  is,  of  course,  a 
great  protection  against  the  spread  of  tire.    Many  an  outbreak 
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has  been  checked  by  these  asbestos  decorations,  and  only  as 
late  as  January  this  year  they  proved  their  worth  at  a  large  lire 
in  New  York,  which  broke  out  in  the  lower  part  of  a  big 
building.  Thirteen  families  esoajjed  from  the  upper  part,  and 
it  was  evident  that  the  asbestos  ceilings  acted  as  an  effectual 


Specimen  of  Italian  Asbestos. 


check  to  the  Sjnead  of  the  flames,  and  it  ha.s  been  suggested 
that  the  municipality  pa.ss  an  ordinance  compelling  all  houseb 
to  have  similarly  made  ceilings  in  the  future. 

The  cliemical  composition  of  the  asbestos  is  uiiaft'ected  during 
tlje  process  of  making  into  millboard,  and,  excepting  about  5 
per  cent  of  necessary  binding  ingredients,  no  adulteration  is 
added  by  the  best  British  manufacturers.  I  would,  however, 
liere  warn  engineers  and  others  against  using  the  cheaper  kinds 


Largest  Builer  auil .  Pipe  Coveriug  Job  in  ihe  World. 

of  millboard  iiiadc  by  continental  firms,  as  this  nearly  always 
contains  china  clay  and  various  concoctions  which  deteriorate 
tire  efficiency  and  tell  in  the  working — sometimes  annoying  and 
costly  in  the  end. 

The  very  shoi-t  fibre  is  used  in  making  non-conducting  com- 
positions for  covering  steam  pipes,  boilers,  hot  and  cold  water 
pipes,  etc.,  and  the  durability,  absolute  non-conductivity,  great 
saving  of  fuel,  and  general  efficiency  of  these  coverings  is 
rapidly  convincing  steam  users  all  over  the  world  that  they 
are  the  best  and  most  economical.  What  constituted  the  1-irgest 
boiler  and  pipe  covering  iob  in  the  world  was  that  of  the  Northern 
Wood  Haskiiiizing  Company'.s  plant,  Newc.Tstlc-upon-Tyne,  which 
comprised  over  f7,000  square  feet,  or  about  97  tons  of  asbestos 
non-condensing  composition.      This  covering   was   applied  in 


thicknesses  varying  from  2  to  4  in.  The  illustrations  given  show 
the  engine  and  treating  rooms  and  boiler  house  of  the  Northern 
Wood  Haskinizing  Company. 

Powdery  asbestos  is  also  used  in  making  firej^roof  paints. 
These  paints  ai'e  acid-resisting,  and  a  special  kind  for  marine 
work  resists  the  action  of  sea  water.  They  liavc  from  time 
to  time  been  subjected  to  the  most  severe  tests,  in  public 
and  otherwise,  and  no  doubt  exists  as  to  their  caijability  of 
withstanding  actual  contact  with  flames.  Hundreds  of  tons 
of  these  paints  (which  are  made  i)i  any  colour,  to  dry  cither 
bright  or  dull)  have  been  used  on  the  most  important  of  our 
great  public  institutions,  as  well  as  various  exhibition  buildings 
both  in  EIngland  and  abroad,  and  engineering  workshops  als" 
believe  in  them. 

A  complete  asbestos  outfit,  consisting  of  jacket,  troii.-ers, 
boots,  gloves,  and  helmet,  can  now  be  supplied,  and  fliese 
ai'ticles  of  apparel,  aprons,  etc.,  arc  worn  daily  by  furnace-men 


[Mining  Asbistos. 

and  others  whose  occupations  expose  them  to  severe  heat.  A 
special  kind  of  glove,  lined  with  indiarubber,  is  made  for  the 
use  of  electricians. 

In  the  limited  space  at  my  disposal,  I  have  not,  of  course, 
enumerated  one  half  of  the  miscellaneous  things  now  manu- 
factured from  asbestos  for  various  purposes,  but  have  dealt 
only  with  the  principal  items  and  those  more  directly  con- 
cerning and  interesting  the  engineering  profession  generally. 
There  are,  of  course,  innumerable  articles  made  from  this 
peculiar  mineral  lor  domestic  use — ^and  even  scientific  purposes — 
whili"  new  uses  are  ever  being  found  for  it. 


Large  Eailway  Wagons. — The  London  and  South-Western 
Railway  Company,  who  were  among  the  first  of  the  companies 
to  make  a  trial  of  wagons  of  large  capacity,  have  now  in  use 
on  their  line  a  number  of  15-ton  wagons,  their  experience  having 
shown  that  this  is  the  most  economical  tyj^e  of  large  wagon. 
The  new  wagon  gives  50  per  cent  greater  loading  capacity 
than  the  standard  wagons  in  use,  with  an  increased  tare  of  less 
than  14  per  cent. 

The  alteration  of  the  Bellerophon  and  Temeraire,  which  arc 
to  be  used  for  the  training  of  engine  room  artificers,  lias  been 
completed  by  Palmers.  All  the  machineiy  is  driven  by  belts 
from  shafting  rotated  by  electric  power.  TVo  dynamos  have 
been  fitted,  each  of  100  kilowatts,  supplying  electricity  for 
1,200  lamps  and  seven  motors  varying  from  7  H.P.  to  21)  H.P. 
The  dynamos  have  been  supplied  by  the  Thames  Ironworks 
Company,  and  the  engines  by  Messrs.  Peter  Brotherhood  and 
Company,  Westminster.  They  are  closed  150  H.P.  engines, 
running  at  450  revolutions,  coupled  direct  to  the  dynamos, 
generate  450  amperes  at  220  volts.  In  the  two  ships  14  miles 
ii'i  electric  cables  are  fixed. 
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Fob  ■  eeouoiiiy,"  Marconi  apparatus  lias  bcuii  roiiioved  from 
must  of  the  ships  in  tlic  Mediterranean  Fleet. 

WiHELESs  telegraph  stations,  established  at  various  points 
of  the  French  coast  to  meet  the  requirements  of  the  French 
navy,  are  to  l^e  transferred  to  the  French  administration  of 
posts  and  telegraplis. 

It  is  understood  that  the  Admiralty  have  practically  com- 
pleted arrangements  for  the  establishment  of  a  fully-equipped 
Marconi  signalling  station  in  the  vicinity  of  New  Frenchman's 
Bay  Fort,  at  Marsden,  between  the  Wear  and  the  Tyne. 

The  station  which  was  established  some  time  ago  at  Heligo- 
land by  the  Navy  Board  is  of  German  Jiistorical  interest,  from 
its  early  association  with  the  early  experiments  of  Prof.  Braun 
in  the  direction  of  wireless  telegrajihy.  In  this  connection 
it  is  stated  that-  by  the  utilisation  of  the  Telefunken  system 
messages  were  simultancoiisly  transmitted  during  the  latter 
end  of  March  from  the  Heligoland  station  to  the  new  steamer. 
Cap  Blanco,  which  was  lying  in  Hamburg  Harbour,  and  to  a 
Dut-ch  station  erected  in  a  shipbuilding  yard  in  Amsterdam. 
The  longest  distance  covered  is  about  18(5  miles,  and  the  tele- 
grams were  transmitted  with  absolute  distinctness  and  free  from 
error. 

Urgent  representations  are  being  made  to  tiie  United  States 
Navy  Department  in  favour  of  adding  to  the  personnel  a  body 
of  trained  electricians.  A  new  rating  is  to  be  established 
jnovided  Congress  will  authorise  the  employment  of  what  are 
to  be  termed  "warrant  electricians."  It  is  propused  to  have 
fifty  of  these  for  the  first  year,  and  to  appoint  twenty  additional 
each  year  thereafter,  without  any  embarrassing  restrictions 
on  the  numerical  strength.  The  pay  of  the  warrant  eloctriciaii 
for  the  first  three  years  after  date  of  appointment  will  be 
1,200  dollars  at  sea,  900  dollars  on  shore  duty,  and  700  dollars 
on  leave  or  waiting  orders.  Every  four  years  thereafter  the 
sea  ijay  will  be  increased  to  1,300  dollars,  1,4.00  dollars,  1,6(50 
dollars,  and  1,800  dollars  respectively,  with  projiortiouate 
increases  in  the  shore  duty  pay  and  the  leave  and  waiting  orders 

pay- 


LLOYD'S  REGISTER  SHIPBUILDING  RETURNS 

For  the  Quarter  ended  31st  March,  1904. 


Vessels  undek  Constkuction.    (Warships  excluded.) 

FliOii  the  returns  compiled  by  Lloyd's  Register  of  Shipping,  it  apiiears 
that,  excluding  warships,  there  were  398  vessels  of  988,664  tons  gros.? 
under  construction  in  the  United  Kingdom  at  the  close  of  the  quarter 
ended  3 1st  March,  1904.  The  particulars  of  the  vessels  in  (juestiou  are 
as  follows,  similar  details  being  given  for  the  corresponding  peiiod  in 
1903  for  the  purpose  of  comparison  : — 


Uuscriptioii. 

31st  March,  1904. 

3l8t  Marcli,  1U03. 

No. 

Gross  tonnage. 

No. 

Gross  tonnage. 

Steam. 

351 

973,121 

376 

962,410 

1 

170 

3 

585 

Wood  aud  composite  

1 

2J0 

3 

370 

Total  

35a 

973,511 

382 

963,365 

Kail. 

Steel   

20 

13,316 

27 

9,404 

1 

260 

1 

200 

18 

1,-577 

16 

1,597 

Total   

45 

l.'),15:i 

43 

11,321 

Total  Steam  and  Sail   

:j9S 

988,004 

425 

974,686 

The  tonnage  under  construction  is  now  about  90,000  tons  more  than 
it  was  at  the  end  o£  December,  1903.  Compared,  however,  with  the 
total  reached  iu  September,  1901,  which  is  the  highest  on  record,  the 
present  figures  show  a  reduction  of  425,000  tons,  or  30  per  cent. 


Of  the  vessels  under  construction  in  the  United  Kingdom  at  the  end 
of  March,  314  of  741,390  tons  are  under  the  supervision  of  the 
surveyors  of  Lloyd's  llegister,  with  a  view  to  classification  by  this 
society.  In  addition,  63  vessels  of  160,173  tons  are  building  abroad, 
with  a  view  to  classification.  The  total  building  at  the  present  time 
under  the  supervision  of  Lloyd's  Register  is  thus  377  vessels  of  901, .563 
tons.    Det  .ils  of  this  total  follow  :  — 


Building  in  United  Kingdom  for  home  account,  (or  sale,  &c. . . 
Building  iu  United  Kingdom  for  foreign  and  colonial  account  . 

Building  abroad  for  United  Kingdom  owners  

Building  abroad  for  foreign  account  


Total  building  on  Blst  March  for  classification  iu  Lloyd's 
Register  Book   


No. 

Gro.ss 
tonnage. 

208 

628,674 

46 

112,716 

9 

2,720 

54 

157,453 

377 

901,563 

Other  Details.    (Warships  excluded.) 

The  following  details  concerning  the  shipbuilding  work  of  the  United 
Kingdom  during  the  past  three  months  may  be  added  : — 


During  quarter  ended 
31st  March,  1904. 


Vessels  commenced  ,  

Vessels  previously  commenced,  but  on  which  ) 
no  further  progress  has  been  made  | 

Vessels  Idiuiched   


Steam. 

Sail. 

No. 

Gross 
tonnage. 

No. 

Gross 
tonnage. 

157 

346,780 

18 

2,925 

14 

81,810 

5 

614 

133 

247,320 

20 

14,585 

Work  in  Hand  in  Principal  Districts.    (Warships  excluded.) 

The  following  table  gives  the  total  figures  for  vessels  now  undtr 
construction  iu  some  of  the  principal  shipbuilding  districts  of  the 
country,  as  compared  with  those  of  the  same  period  la^t  year  Each 
district,  of  course,  includes  places  in  the  neighbourhood  of  the  port 
after  which  it  is  named  :  — 


Uisti'ict. 


Description. 


Belfast 


Sail. 


Total. 


li  irrow,  JIaryport,  aud  I  ,  Sail . 
Workington  ) 


Total. 


Glasgow 


G  i-eeuock 


Hartlepool  aud  Whitby 


Middlesbrough  and 
Stockton  •,  


Newcastle. 


Sunderland 


Stemi  . 
Sail  . . . 


Total. 


Steam 
Sail  . . . 


Total. 


Steam  . 
Sail  . . . 


Total. 


Sail 


Steam  . 
Sail  ... 


Total. 


Steam  . 
Sail  .. 


Total. 


3l8t  March,  1904. 

31st  March,  1903. 

No. 

Gosss 
tonnage. 

No. 

Gross 
tonnage. 

20 

193,633 

19 

190,905 

20 

193,633 

19 

190,905 

12 
4 

32.820 
'600 

10 
1 

27,740 
150 

16 

33,420 

11 

27,890 

70 
16 

187,.540 

5,330 

79 
19 

203,635 
2,862 

86 

192,870 

98 

206,497 

39 
2 

95,034 
0,200 

34 
3 

95,560 
5.800 

41 

101,234 

37 

101,360 

IS 

58,520 

17 

57,822 

18 

58,520 

17 

57,822 

24 

69,455 

23 

52,094 

24 

69,455 

23 

52,094 

72 

186,006 

70 

178,058 

72 

180,000 

76 

178,058 

39 
1 

121. 070 
260 

24 
1 

116,059 
260 

40 

121,936 

35 

116,319 
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Warships  Under  Construction  in  the  United  Kingdoh. 

Ill  order  to  afford  a  comprehensive  view  of  the  shipbuilding  in 
jirogress  throughout  the  United  Kingdom,  the  following  statement  of 
the  war  vessels  which  are  at  present  under  construction  has  been  com- 
piled. For  this  statement,  it  has  been  assumed  that  a  vessel  may  be 
regarded  aa  ''  under  construction "  from  the  commencement  of  the 
laying  of  her  keel  to  the  time  when  she  is  readj'  for  her  steam  trials. 
Of  course,  when  this  latter  stage  is  reached,  the  guns  hiive  usually  still 
to  be  placed  on  board,  and  the  vessel  to  be  fitted  out,  before  she  is  ready 
to  be  commissioned  ;  but  she  is,  nevertheless,  structurally  complete  : 


Leith. — Extra  First  Class  :  D.  A.  Brown.  First  class  :  J.  Macsween, 
T.  S.  Sampson,  D.  1?.  McRitchie.  Second  class:  H.  H.  Wright,  A. 
Scott. 

Liverpool. — Extra  First  Class:  J.  H.  Flockhart,  J.  StoJdai-t,  A. 
Thorns,  T.  H.  G.  Brayfield,  J.  G.  Boy  ton,  A.  T.  Thomas,  A.  S.  Jack. 
First  class:  W.  A.  Taylor,  J.  Lawson,  G.  J.  Allan,  K.  Matarazzo,  J. 
Temple,  \V.  Campbell.  Second  class:  li.  H.  Steel,  C.  M.  <le  Sausmarez, 
S.  H.  Fowler,  J.  McLean,  K.  Hall,  V.  Crewe,  W.  M.  Finlinson,  H. 
Berry,  C.  T.  Jones,  J.  Toitsiliaiios,  J.  Ferguson,  W.  N.  Makinson,  K.  E 
Bisset,  J.  W.  Riddoch,  W.  H.  Payne,  J.  J.  Williams,  J.  McAfee,  U. 
Roberts,  J.  N.  Lewis,  W.  D.  Whitby. 


At  royal  dockyards. 


Nationalty. 


British 


Foreign  or  not  stated 


British  and  foreign 


Description. 


1st  class  battleships 

1st  claaj  armoured  cruisers 

2nd  clas.s  protected  cruiser  . . . . 
2nd  class  protected  cruisers.. .. 


Scouts 


Torpedo-loat  destroyers  . 

Shallow-draught  guuboit 

Ti  rpedo  boat  

\:  Submarine  boats  

Total   


Battleships   

Protected  cruiser  

Torpedo-boat  destroyer  . 

J  Total   

(  1  Total  


9 

125,500 

.... 

9 

125,500 

At  private  yards. 


Yaid 


Barrow   

Clydebank  

Elswick   

Govau   

Barrow   

BlackWMll   

Clydebauk  

Elswick  

Govau  

GOVKII  

Greenock   

i  Birkenhead  .... 

i  Elswick  

(jarrow   

/  Barrow  

!  Birkenhead  

'i  Elswick  

(Govau   

/  Chiawick  . . .  .(4) 

'  Cowes   (-2) 

,  Hebburn  ....(S) 

I  Jai  row  (Oj 

\  Poplar   i5; 

Poplar  

Cowes   

Barrow   

(  Burrow  

\  Elswick  

Elswick   

J  arrow  


No.  Ui.splicement. 


Tons. 
28,150 
16,350 
11,800 
16,350 

13,550 
13,550 
10,850 
24,400 
10,850 
10,850 
10,850 


3,000 
3,000 
3,000 

5,800 
5,700 
5,700 
5,000 


10,800 

195 
600 
3,900 


214,645 


16,000 
16,410 

3,830 

540 


31,770 


251,615 


Total. 


No. 


1 

1 
4 


DispIaceiBi-nt. 


The  following  is  a  list  of  the  marine  engineers  to  whom  certificates  of 
competency  have  been  issued  during  the  last  four  weeks  ending 
April  28th,  1904. 

Aberdeen. — First  class  :  J.  Eduie,  A.  R.  Dunn.  Second  class  :  A. 
Rae,  J.  Fothergill. 

Cardiff. — First  class :  T.  H.  Roberts,  W.  S.  Thomas,  P.  Bray,  D.  A. 
Clark.    Second  class :  W.  F.  Phillips,  F.  G.  Golightly,  T.  R.  Jones, 

Dover. — First  class:  A.  C.  Hill. 

Dundee.— /"irs^  class  :  D.  Hurrie,  A.  Ness. 

Glasgow. — First  class :  M.  MacNeill,  A.  Craig,  J.  Murdoch,  W. 
McKenzie.  Second  class  :  J.  MacDonald,  N.  Clark,  W.  Seivewright, 
R.  McGhie,  W.  G.  Logan. 

Greenock. — First  class :  J.  McCubben,  D.  Thomson,  W.  A.  MacKelvie. 
Second  class:  J.  Taylor,  A.  Green,  M.  McKay,  E.  L.  Payne,  W.  J. 
Skeoch. 

Hull. — Extra  First  Class  :  C.  H.  Haller.  First  class  :  W.  P.  Laws, 
F.  Forge,  H.  Brown,  A.  D.  Scott.  Second  class :  C.  Waite,  E.  P. 
Webster,  W.  P.  Colbridge. 


London. — First  class:  G.  Nixon,  B.  Robertson,  W.  J.  Seaborne,  A. 
M.  Hunter,  W.  T.  Watson,  G.  Thomson,  VV.  A.  F.  Wall,  C.  Bridge, 
H.  W.  Roe.  Second  class  :  J.  B.  Chalmers,  E.  Perry,  R.  A.  Lindsay, 
L.  Roy,  P.  J.  Ellis,  A.  Franklin,  E.  G.  Young,  E.  H.  Sparrow,  H.  Cox, 
W.  S.  Spence,  F.  W.  Wildish. 

North  Shields. — Extra  First  Class:  A.  W.  White,  T.  S.  Barnard, 
P.  K.  Nicolle.  First  class  :  A.  E.  Howard,  W.  J.  Wilson.  Second 
class  :  A.  Robb,  T.  Reed,  J.  G.  Wilson,  T.  F.  Stevenson,  E.  Wight,  C.  K. 
Gourlay. 

Southampton. — Extra  First  Class  :  R.  Burt,  E.  J.  Ellery. 

Sunderland. — First  class  :  W.  A.  Cairus.  Second  class  :  A.  Hogarth, 
A.  Robinson,  A.  J.  Brazier,  T.  AV.  Robsou. 

West  Hartlepool. — First  class :  M.  S.  Scurr,  J.  G.  Christie,  T.  W. 
Moody,  C.  E.  Garry,  T.  Nevisoii.  Second  class  :  F.  E.  Green,  A\'. 
Davison,  J.  Gowing,  G.  Lindsay. 

Marine  Engineers'  Examination. — At  the  examination  held  at 
North  Shields  on  the  12th,  13th,  and  14th  April,  Mr.  Philip  Nicolle,  of 
Jarrow-on-Tyne,  successfully  passed  for  Extra  First  Class  engineer.  He 
was  prepared  by.  Mr.  W.  E.  Thompson,  21,  Borough  Road,  North 
Shields,  and  passed  the  first  time  of  going  up. 

The  following  candidates  also  successfully  passed  their  examinations 
for  Extra  First  Class  :  T.  Barnard,  R  Burt,  E.  J.  Elleiy,  and  C.  H. 
Holler.  Of  these  three  we;e  prepared  entirely  by  the  correspondence 
system  of  W.  H.  Thorne,  of  5,  Waterville  Terrace,  North  Shields 
originated  by  him,  two  passing  the  first  time  of  going  up. 
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THE   MANAGEMENT   OF  BELLEVILLE 
BOILERS    AT  SEA. 

At  a  meeting  held  last  mouth  at  Newcastle-ou-Tyue  uf 
the  North-East  Coast  Institution  of  Engineers  and  vShip- 
Ijuilders,  Mr.  John  Tweedy  presiding,  Engineer-Lieutenant 
li.  F.  Baker,  K.N.,  read  a  pai)er  on  "  The  Management  of 
Belleville  Boilers  at  Sea,"  giving  the  result  of  the 
ex|)erience  gained  with  these  boilers  in  the  Good  Hojie 
cruiser. 

Engineer-Lieuteuant  Baker  said  that  so  much  had  been 
said  to  the  discredit  of  the  Belleville  boilers  th;it  one 
wondered  how  it  was  that  ships  fitted  with  them  were 
able  to  steam  at  all,  and  yet  vessels  fitted  with  Belleville 
boilers  set  out  on  voyages  to  all  parts  of  the  globe,  and  not 
only  reached  their  destinations  and  came  back  again,  but 
were  ready  to  rej)eat  the  progranuue.  That  there  was  a 
certain  amount  of  perversity  about  the  Belleville  boiler 
could  not  be  denied  ;  but  it  had  been  jiroved  over  and 
over  again  that,  so  long  as  it  was  reasonabl)-  treated,  it 
would  do  its  work  in  leturn.  There  were  in  the  cruiser 
Guod  Hojie  Belleville  boilers,  designed  for  a  ])ressure 
of  ."500  lb.  to  the  square  inch,  and  fitted  with  economisers. 
In  ordinaiy  conditions  a  j)iessui'e  of  from  225  11).  to  250  lb. 
uf  steam  was  kept  in  the  l)oilers,  giving  from  200  lb.  to 
225  lb.  pi'essure  in  the  engine-i'oom.  When  the  shij)  was 
first  eonnnissioned  the  maintenance  of  steam  and  the 
details  as  to  cleaning  fires  were  in  a  large  measure  left  to 
the  chief  and  leading  stokers,  who  received  their  orders 
fiom  tiie  officer  of  the  watch  as  to  the  pressure  to  be  kept 
up,  the  thickness  of  the  fires,  and  the  immber  of  fires  to 
be  cleaned  each  watch.  As  the  ship  was  not  fitted  with 
reducing  valves,  like  some  of  the  earlier  Belleville  ships, 
this  arrangement  proved  unsatisfactory.  Most  of  the  men, 
having  just  come  out  of  ships  fitted  with  cylindrical  boilers, 
treated  the  Belleville  boilers  as  they  had  been  accustomed 
to  treat  the  former.  When  the  pressure  drojjped  every- 
body fired  up,  with  the  result  that  it  went  uj)  with  a  run, 
as  also  did  the  coal  consumption,  and  this  method  of 
stoking  was  accompanied  by  clouds  of  smoke.  Then  the 
firing  would  cease,  and  in  a  short  time  the  pressure  would 
dro]!  as  fast  as  it  had  risen,  and  the  same  performance 
would  be  re]jeated,  with  the  same  unsatisfactory  j'esults. 
Again,  the  men  would  wait  until  the  pressure  was  up 
before  cleaning  fires,  when  several  would  be  started  at 
once,  with  the  natural  result  of  a  rapid  falling  of  the 
jiressure  ;  and  then  some  of  the  fires  Avoidd  be  scamjicd, 
and  tlie  next  watcli  would  have  more  than  their  ])roper 
shai'e  to  clean,  and  ]noli:il)ly  the  steam  would  be  down 
all  tiic  watch.  The  vaii;iti(in  in  the  steam  jiressure  and 
the  consfniK'iit  iiregularit}'  of  the  speed,  as  well  as  the 
ijuantities  uf  smoke  made,  were  at  times  considerable, 
owing  to  the  difficulty  of  efi'ectually  controlling  the  working 
of  the  boilers.  The  irregularity  in  the  steam  pressui'e  in 
these  conditions  was  not  suri)iising  when  one  compared 
the  quantity  of  water  under  treatment  in  the  cylindrical 
and  Belleville  boilers  respectively.  The  I'atio  of  the 
quantity  of  water  under  treatment  in  the  Belleville  boiler 
to  that  in  the  cylindrical  boiler  was  as  1  to  •8'42.  The 
large  volume  of  water  in  the  cylindrical  boiler  performed 
a  function  similar  to  that  of  the  flywheel  in  the  engines,  in 
tiiat  it  stoi'edu])  the  sur})lus  heat  energy  above  that  actually 
rc(piired,  with  a  slow  rise  of  pressure,  and  gave  it  out 
a'jaiii  when  required  with  a  slow  fall.  The  difference 
showed  the  necessity  for  more  system  and  regularity  in 
the  treatment  of  the  Belleville  boiler,  which  was  only 
)>ossil)le  with  a  thorough  control  of  the  firing  and  cleaning. 
To  control  the  firing  the  first  thing  necessary  was  to 
determine  the  quantity  of  coal  required  to  be  burnt  at 
the  different  speeds.  Engineer-Lieutenant  Baker  described 
the  method  adopted  for  ensuring  regularity  of  stoking  and 
the  cleaning  of  the  fires.  The  matter  of  his  paper,  he 
concluded,  went  to  show  that  the  much-maligned  Belleville 
boUer  might,  by  suitable  treatment,  be  not  only  tamed, 


but  made  as  tractable,  economical,  and  orderly  as  iiny  of 
her  more  distant  relatives.  He  thanked  the  Lords  of  the 
Admiralty  for  the  kind  permission  granted  to  him  to  read 
the  paper  befoie  the  institution. 


ANNUAL    MEETING    OF    BABCOCK  AND 
WILCOX  LIMITED. 

The  fifth  ordinary  general  meeting  was  lield  last  nioutli  at  the 
Cannon  )Street  Hotef,  Mr.  John  Dewrauce  presiding.  In  moving 
the  adoption  of  the  report,  the  Chairman  stated"  that  the  net 
profit  for  tlie  past  year,  after  deducting  depreciation  on  phnit, 
etc.,  a]nounted  to  .£180,042,  compared  with  oei71,532  for  the 
year  1902.  Adding  tho  amovnit  inoiight  forward,  there  was  a 
balance  of  i;i97,920,  of  which  the  interim  dividends  to  Juile 
30tli  absorbed  .£40,100.  The  directors  now  recommended  the 
pajment  of  the  dividend  of  3  per  cent  on  the  preference  shares 
for  the  half-year,  less  income  ta.\,  a  dividend  of  8  per  cent,  and 
a  bonus  of  2  per  cent,  free  of  income  tax,  on  the  ordinary  shares, 
and  the  transfer  of  ^£50,000  to  the  reserve  fund,  and  of  i;25,00() 
to  the  dividend  equalisation  fund,  leaving  i;26,820  to  be 
carried  forward.  It  had  been  said  by  one  or  two  of  tlieir 
customers  that  the  next  time  they  wanted  lioilers  they  would 
as!c  the  managing  director  for  an  oxtra  discount,  as  the  report 
showed  a  margin  which  would  enable  prices  to  be  rediieed.  It 
n.ust,  howev-er,  be  remembered  by  their  custoviiors  that  the 
company's  proiil  had  been  earned  in  the  past  year  in  the  faie 
of  the  keenest  competition  and  the  most  depressed  condition 
of  trade  ever  known  during  the  history  of  the  company.  They 
had  assets  and  liabilities  amounting  to  .£1,173,000  nominal,  as 
shown  in  the  balance  sheet,  but  the  actual  value  was  well  over 
ii2, 1)00,000.  On  the  other  hand,  tho  policy  of  the  board  in 
the  past  liad  been  to  write  down  the  assets  whenever  there  had 
been  a  margin  above  what  was  required  to  pay  a  good 
dividend,  until  they  stood  .at  a  very  much  depreciated  value. 
For  inslanfe,  goodwill— which  in  such  an  uudertuking  as  theirs 
rcpiesented  a  good  deal — stood  at  nothing  at  all.  Although, 
therefore,  the  company  a])peared  to  be  trading  with  iust  over 
.£1,000,000,  they  were  really  trading  with  -t2, 000, 000  of  efl:ectivc 
capital.  This  money  had  been  spent,  too,  during  a  number  of 
years  of  patient  thought  and  hard  woik  in  considering  the 
design  not  only  of  the  actual  boilers,  but  of  the  machinery  to 
produce  them,  and  he  thought  he  was  ju.stified  in  saying  that 
the  organisation  and  ]nachiuery  of  the  concern  were  second 
to  none  in  the  whole  world.  It  was  by  this  means  that  the 
company  were  able  to  make  a  profit  on  prices  which  their 
manager  a  few  years  ago  would  have  regarded  as  ruinous.  The 
orders  they  had  obtained  had  been  by  open  tender  in  most 
cases,  and  in  competition  with  manufacturers,  not  only  in  this 
country,  but  also  in  every  other  coiuitry.  They  had  branches 
in  every  civilised  quarter  of  the  world.  Their  most  successful 
competitors  had  had  to  "'pass''  tlieir  dividend  this  year  or  to 
close  their  works.  He  thought  he  was  justified  in  stating  that, 
although  the  company  had  made  a  profit,  they  had  done  so  by 
superior  organisation  and  machinery,  and  their  customers  had 
had  thoroughly  good  value  for  their  money.  Some  of  the  share- 
liolders  had  suggestel  that  little  niore  than  half  the  year's 
profits  were  being  paid  in  dividend,  and  had  said  that  they 
were  not  living  for  their  grandchildren.  The  directors,  how- 
e\er,  were  cautions  men,  and  they  thought  that  if  fortuitous 
circumstances  had  enabled  the  company  to  earn  more  than  a 
good  dividend — ^a  dividend  which  should  satisfy  any  reasonable 
man — the  balance  should  be  stored  up  to  provide  against  any 
CI  i.tiiigencics  which  might  arise.  Industrial  concerns  were 
subject  to  a  great  many  changes,  and  the  engineering  trade 
was  probably  more  subject  to  such  changes  than  many  other 
trades.  If  anyone  had  a  better  boiler  than  the  company,  the 
latter  would  be  cut  out.  The  company,  moreover,  were  at  the 
present  time  working  under  the  great  disadvantage  of  being 
British  subjects — a  fact  for  which  they  were  penalised  by  the 
British  Government,  whose  fiscal  system  and  the  methods 
adopted  by  foreign  nations  in  carrying  on  competition  with 
this  country  suggested  that  the  British  manufacturer  v/as  only 
temporarily  aible  to  hold  his  own.  The  directors,  however, 
hoped  that  by  the  time  the  company  had  to  close  their  works 
they  would  have  accumulated  the  money  which  was  put  into 
this  concern  when  it  started.  They  could  then  say  to  the 
shareholders.  We  did  the  best  we  could  for  you  when  we  had 
our  patents  and  our  good  luck;  here  is  your  money  back,  and 
you  can  invest  it  as  you  please. 

Sir  William  Arrol,  M.P.,  seconded  the  motion. 

1  he  Chairman,  in  reply  to  questions,  stated  that  the  boilers 
which  the  company  had  supplied  to  the  British  Navy  had  been 
eminently  successful,  and  he  thought  that  their  position  with 
the  navy  at  the  present  time  was  more  assured  than  it  was  a 
year  ago.  A  report  had  been  published  that  the  company  were 
also  hollering  the  United  States  Navy,  but  this  statement  had 
been  contradicted.  It  was  the  American  Babcock  Company 
who  were  doing  this  work.  The  order  carried  out  by  this 
ciinpany  for  the  District  Railway  was  now  about  completed, 
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and  he  lioped  that  the  shareholders,  wheu  travelling'  shortly 
on  that  line  under  the  improved  conditions,  would  have  the 
satisfaction  of  knowing'  that  the  origin  of  the  motive  power 
tame  from  their  company's  boilers.  The  position  of  things 
lately  had  not  been  favourable  to  any  operation  for  increasing 
tlie  capital  in  view  of  the  greater  value  of  the  assets,  and  he  did 
not  know  that  he  could  hold  out  any  hope  that  any  step  would 
he  taken  in  this  direction  in  the  near  future.  The  balance 
sheet  showed  that  they  liad  investments  amounting  at  cost  to 
.£151,823.  The  investments  were  the  best  which  the  board  in 
their  judgment  had  been  able  to  make,  and  an  amount  had 
heen  reserved  which  fully  met  the  depreciatioJi  in  their  cost 
price.  Those  shareholders  who  wished  for  the  details  of  the 
investments — the  list  being  a  long  one — could  communicate  with 
the  secretary.  The  remainder  of  the  reserve  fund  was  in  cash, 
bills  receivable,  etc. ;  and  he  thought  that  they  could  claim 
to  have  liquid  assets  considerably  above  the  total  of  the  reserve 
fi'nd. 

The  repc  rt  waiS  unanimously  adopted,  and  a  resolution  was 
also  passed  voting  a  bonus  of  1,000  guineas  to  the  directors 
ill  recognition  of  their  services. 


Barrow-in-Furness. — The  hematite  pig-iron  trade  in  the 
Furness  district  is  at  the  present  time  in  a  fairly  good  condi- 
tion. There  is  a  steady  demand  for  steel  rails,  and  the  rail 
mills  are  all  busy.  There  is  not  nearly  so  g^ood  a  demand  for 
steel  plates,  and  men  engaged  rolling  plates  are  only  working 
short  time.  At  Millom  a  large  sea  wall  is  being  built  to  enclose 
land,  which  at  present  is  covered  by  the  sea  at  high  water, 
and  which  is  believed  to  contain  a  good  quantity  of  valuable 
ore.  It  is  well  known  that  the  hematite  ore  emanating  from 
the  Furness  district  is  the  best  in  England,  and  as  at  present 
we  have  to  send  to  Spain  for  much  of  our  ore,  we  hope  that 
the  promoters  of  the  new  mines  will  not  be  disappointed  in 
their  expectations.  Two  ships  have  been  launched  by  the 
Vickers  Company  during  the  past  month.  Particulars  of  one 
of  them,  H.M.S.  Sentinel,  will  be  found  elsewhere.  The  other 
is  a  boat  built  for  the  Irish  Lights  Commissionei-s.  She  was 
launched  on  the  16th  ult.  by  Lady  Grubb,  wife  of  Sir  Howard 
Grubb,  inventor  of  the  sighting  gear  which  bears  his  name,  and 
also  of  the  periscope,  which  is  used  on  the  submarine  boats. 
The  boat,  which  is  named  Alexandria,  is  192ft.  long,  30 ft. 
broad,  and  moulded  depth  14  ft.  lOh  in.  Two  sets  of  engines 
of  1,450  total  indicated  liorse  power  are  carried.  The  boat  is 
specially  arranged  in  every  way  to  the  requirements  of  the 
Light  Commissioners,  although  built  under  Board  of  Trade 
supervision.  In  a  speech  at  the  launch.  Sir  Howard  Grubb 
referred  to  the  great  reputation  of  the  Vickers  Company,  and 
the  invariable  success  which  attended  their  etfoi-ts.  Vickers 
have  received  a  rather  peculiar  job  from  the  Furness  Railway 
Com.pany.  It  is  to  cut  a  vessel  in  two  (the  Lady  Evelyn),  and 
add  50  ft.  to  her  length,  putting  the  extra  length  amidships. 
It  is  not,  of  course,  a  new  job,  but  one  recalls  the  superstition 
with  which  sailors  once  viewed  such  a  proceeding.  The  two 
large  cargo  steamers,  namely,  the  Vickerstown  and  Vickers- 
dale,  which  were  built  more  or  less  as  an  experiment,  have  now 
been  sold,  a  ad  were  put  through  their  trials  a  few  days  ago. 
Their  names  have  been  changed  to  the  Athenia  and  Franche- 
Comte  respectively,  the  former  having  been  bought  by  a  Scotch 
firm  and  tlie  latter  going  to  Belgium.  They  arc  both  very 
fine  boats,  and  are  unusually  large.  The  gun-mounting  depart- 
ment of  Vickers,  also  the  engine  shops,  are  both  fairly  busy. 

Belfast.. — Lloyd's  Register  shipbuilding  returns  for  the  first 
quarter  of -the  year  show  that  the  work  on  hand  in  this  district 
is  as  great  as  during  any  former  period,  the  total  tonnage  under 
construction  being  193,633  tons,  ag-ainst  190,905  tons  on  the 
ccrrespon-ding  date  last  year.  When  it  is  remembered  that 
this  total  is  divided  between  only  two  yards,  and  that  it  is 
greater  than  all  the  Glasgow  yards  put  together,  it  gives  some 
idea  of  the  facilities  for  dealing  with  work  possessed  by  these 
firms.  The  greater  proportion  of  this  work  is  being  dealt 
with  at  the  yard  of  Messrs.  Harland  and  Wolff.  This  firm, 
not  content  with  the  achievements  already  accomplished,  are 
in  the  meantime  taking  steps  to  still  further  increase  their 
output,  and  facilitate  and  cheapen  the  handling  of  materiial 
by  converting  all  their  yard  and  engine-shop  machinery  to 
eieclric  drive.  For  this  purpose  they  are  at  present  laying 
down  and  equipping  what  will  be  the  largest  and  finest 
privately  owned  generating  station  in  the  kingdom.  AVhen 
completed,  this  station  will  consist  of  four  triple-expansion 
engines  of  the  horizontal  cross-tandem  type,  of  1,000  indicated 
horse  power  each,  coupled  direct  to  a  three-phase  and  con- 
tirnous-ourrent  generator,  each  of  750  kilowatt  capacity  on  a 


common  shaft.  The  engines  and  surface  condensers  are  by 
Messrs.  Sulzer  Bros.,  Switzerlanl,  and  the  generators  by  Messrs. 
Lehmeycr  and  Company,  Frankfort-on-Maine.  There  arc  also 
four  sets  of  Messrs.  Allen  and  Sons'  high-speed  vertical  type, 
which  will  be  used  as  exciters  and  for  auxiliary  purposes  when 
only  a  small  supply  of  power  or  light  is  required.  In  the 
boiler  house  space  is  provided  for  ten  single-ended  lioilers  of 
the  ordinary  marine  type,  each  14  ft.  6  in.  diameter  by  11  ft.  6  in. 
long,  working  at  200  lb.  per  square  inch,  although  in  the  mean- 
time only  half  this  number  are  being  installed.  Provision 
has  been  made  for  firing  these  boilers  by  oil  fuel,  should  the 
price  of  this  justify  its  use  in  the  future.  At  present  coal  will 
be  employed  as  fuel.  All  branches  of  the  shipbuilding  trades 
are  well  employed  now,  many  of  the  departments  having  night 
shifts  on.  Messrs.  Workman,  Clark,  and  Company  Limited 
are  building  an  extension  to  their  fitting  shop,  to  be  used  for 
erecting  turbine  machinery  in.  On  Thursday,  April  28th,  this 
firm  launched  from  their  south  yard  a  steamer  of  6,200  tons, 
named  the  Parana,  for  the  Royal  Mail  Steam  Packet  Company, 
London.  The  vessel  is  intended  for  the  company's  intermediate 
service  between  London  and  Argentina,  and  will  be  fitted  with 
all  the  latest  improvements  for  caiTying  on  the  important  trade  in 
frozen  meat,  dairy  produce,  etc.,  which  exists  between  that  country 
and  this.  The  Holland-American  liner  Statendam,  which  has 
been  receiving  an  overhauling  at  Harland  and  Wolff's,  left  at 
the  end  of  the  month  for  Rotterdam.  In  general  engineering 
trade  is  fair.  Messrs.  Combe-Barbour  Limited  have  received 
a  large  order  for  machinery,  tanks,  etc.,  from  Messrs.  Guinness, 
of  Dublin,  in  connection  with  large  extensions  this  firm  are 
at  jDresent  making  to  their  brewery. 

Clyde. — Since  our  last  report  the  number  of  vessels  launched 
cn  the  Clyde  run  up  to  a  matter  of  25,  but,  numerically,  craft 
rr.der  500  tons  preponderate.    The  total  aggregate  in  tonnage, 
however,  amounts  in  gross  to  over  30,000  tons,  thus  comparing 
favourably  enough  with  the  average  April  turnout  for  the  past 
decade.      Among  the  larger  vessels  may  be  noted  the  Port 
Kingston,  of  7,600  tons,  built  by  Messrs.  Stephen  and  Sons, 
Linthouse,  to  the  order  of  Messrs.  Elder,  Dempster,  and  Co., 
Liverpool,  for  their  West  India  Mail  Service.    When  finished 
she  will  be  the  largest,  fastest,  and  best  fitted   boat  on  that 
line.    From  the  same  yard  a  powerful  screw  tug  Cruiser,  of 
165  tons,  was  added  to  the  Clyde  tug  fleet  of  the  Greenock 
Towing  Company  (Messrs.  Steel  and  Bennie).    Her  dimensions 
are  given  as  105  ft.   by  21ft.  by  lift.  9  in.    From  the  yard 
of  Messrs.  Connell  and  Co.,  Whiteinch,  the  passenger  steamer 
Indus,  4,000  tons,  to  the  order  of  Messrs.  .John  Nonrse  Limited, 
Iiondon ;  this  for  a  new  departure  in  the  carriage   of  coolie 
labour  from  Calcutta  to  Demerara ;   hitherto  the  transit  has 
been  effected  by  sailing  vessels — ^a  notable  sign  indeed  of  the 
increasing  humanity  of  the  times.    The  well-known   firm  of 
Messrs.  D.  Rowan  and  Co.,  Glasgow,  will  supply  the  machinery, 
,1  guarantee  that  everything  will  be  up  to  date  in  that  depart- 
ment.   The  same  firm  will  supply  the  engines  and  boilers  for 
the  screw  steamer  Barnton,  launched  by  Messrs.  Mackie  and 
Thompson,  to  the  order  of  Messrs.  Gillespie  and  Nicol,  Glasgow, 
for  their  Black  Sea  and  Baltic  trade  during  the  open  season, 
and  general  charter  during  winter.    It  is  worthy  of  note  that 
this  vessel  is  the  ter-centenarian  built  and  launched  by  Messrs. 
Mackie   and   Thompson — a  record    that   will   take   a   deal  of 
beating.       Included  in  the   before-mentioned  300,  they  also 
launched  a  screw  steamer  Main,  for  the  Main  CoUiei-y  Company 
Lin:ited,  Neath  Abbey,  South  Wales,  of  750  tons  gross.  Her 
dimensions  are:    195ft.   by  29ft.  by  14ft.  lin.    Her  bottom 
structure  is  specially  strengthened  as  a  precautioiiai-y  measure 
a<;ainst  risky  wharfage  in  the  Neath  river.    Messrs.  Muir  and 
Houst(m,    Glasgow,    supply   her  triple-expansion  engines  and 
other  necessary   machinery.    Also   from  the  same  yard,  two 
small  steam  herring  drifters.   90  tons  each,   with  compound 
engines,  cylinders  12  in.  and  26  in.  by  16  in.  stroke,  and  a  boiler 
pressure  of  125  1b.  per  square  inch.    These  little  craft  were 
launched  ready  for    sea,    with    steam    up,  and  immediately 
steamed  down  the  river  for  the  adjustment  of  their  compasses. 
If  the  shade  of  Hem-y  Bell  still  takes  any  interest  in  steani 
shipbuilding,  and  compares  this  with  the  launch  and  trial  trip 
of  his  little  Comet,  mixed  with  wonder,  there  must  be  a  large 
measure  of  pride  at  the  developmnet  of  his  profession  on  his 
native  river,  coupled  with  no  small  degree  of  admiration  for 
his  worthy  successors.    And  it  might  be  allowed  as  a  reasonable 
belief  that  in  the  Valhalla  of  departed  engineers  the  future  oi 
the  turbine  as  the  marine  going  motive  power  of  the  f"ture  is 
as  keenly  discussed  as  it  is  in  our  engine  shops  and  building 
yards     The  lower  reaches  of  the  river,  as  a  matter  of  course 
from  the  orders  placed  there,  lead  the  way  in  the  number  ol 
vessels  launched.    Messrs.  Russell  and  Co.,  Port-Glasgow,  top 
the  list  with  Highland  Heather,  of  4,000  tons,  sister  ship  to 
Highland  Harris  and  Highland  Watch,  previously  noted  the 
final  of  three  ordered  by  the  same  firm,  Messrs.  H.  .ma  \.  . 
Nelson,  Liverpool.    They  also  launched  a  steel  .screw  st.nimer, 
Frieda,  of  3,000  tons  dead  weight,  to  the  order  of  ]\[essrs 
Fratelli    Cosulich,  of    Ti-ieste.    The    Clyde  Shipbuilding  .and 
Engineering  Company,  Port-Glasgow,  laiinched  the  steam.''>';; 
Muraji  for  Messrs.  Elder,  Dempster,  and  Co.,  for  their  Afncni 


546     THE  PRACTICAL  ENGINEER- ENGINEERS'  GAZETTE  SUPPLEMENT 


West  Coiist  sprvicc.    The  passeug-cr  accommodation  is  trifling, 
only  ;3G  first  cla>'s  and  18  second  class  Lcrtlis  being-  provided, 
and  licr  engines  cf  3,000  indicated  horse  power  are  by  the 
builders.    In  launching  the  sailing  barqueutine  Kurt,  a  four- 
master  of  3,200  tons,  Messrs.  Wm.  Hamilton  and  Co.,  Port- 
Glasgow,  have  completed  their  contract  for  twin-sister  vessels 
for  their  new  owners,  Messrs.  G.  T.  Siemens  and  Company, 
Hambursr,  largely  engaged  in  the  nitrate  trade.    The  Campbel- 
town  Shipbuilding    Company   are   evidently    determined  the 
prosperity  of  tlieir  town  shall  not  be  entirely  dependent  on 
Scotch,"  having  slipped  the  Bjorn  steamship  of  1,200  tons 
into  the  loch,  to  the  order  of  Mellurd  and  Co  ,  Gottenburg. 
Messrs.  Wm.  Denny  ar.d  Bros,  also  launched  a  twin-screw  steamer, 
the  Londonderry,  of  2,000  tons;  while  Messrs.  Caird  and  Co.,' 
Greenock,  launched  the  sister  phip  Donegal;    this  with  the 
sister  ship  Antrim,  reported  last  month  from  Clydebank  for 
the  Midland  Enilway  Company's  new  cross-channel  service  with 
Ireland,  between  Moreoambe  Bay  and  Belfast.    The  foregoing 
may  be  said  to  comprise  the  principal  launches  since  our  last, 
the  smaller  craft  being  too  numerous  to  detail.    With  regard 
to  new  work  contracted  for  in  the  Clyde  district,  reports  are  a 
little  conflicting,  but  with  a  determination  to  under  rather 
than  overstate  we   reckon  it  will  work  ont  over  25,000  tons. 
'I'he  new  Cuuiirder,  finally  decided  to  be  built  at  Clydebank,  is 
discounted,  having  been  previously  noted.      But  we  have  to 
report  Messrs.  Russell  and  Co.,  Port-Glasgow,  three  steamers, 
each  of  n  carrying  capacity  of  about  G.oOO  tons,  Messrs.  D. 
and  W.  Henderson  two  large  cargo  steamers  and  one  of  2,000 
tons,  with  a  few  smaller  items  placed  elsewlieie.    But  while 
the  tonnage  booked  during  the  past  month  is  not  so  far  amiss 
as  weiglit  go.-s,  the  unfortunjte  point  is  that  the  general  bulk 
of  all  orders  on  hand  are  for  cargo-carrying  vessels."    What  this 
n:e;;ns  to  the  workman  in  depo-iident  branches  of  trade,  such 
as  ship  joiners,  upholsterers,  plumbers,  etc.,  need  hardly  be 
expressed,  and  unless  a  few  more  finely  appointed  p.^ss^nger 
steamers  come  our  way  shortly  the  outlook  for  this  class  of 
workmen  will  be  rather  black.    The  order  which  Messrs.  Bab- 
cock  and  Wilcox  have  received  from  the  United  States  Navy 
Department  for  about  50  boilers,  amounting  to  50,000  indicated 
horse  power,  is  highly  gratifying  at  this  epoch,  when  one  hears 
so  much  of  our  commercial  decline.    These  are  to  reijlace  Ward 
water-tube  and  Niclausse   Ijoilers,  which  have  failed  to  give 
satisfaction. 

The  Hartlepools  — Owing  to  the  recent  spell  of  fine  weather 
-.\ork  has  been  carried  on  practically  without  a  stoppage  since 
Easter  in  tin-  varicni.'^  'liipyards  at  this  port,  and  good  progress 
h.is  bi  I'll  iii  idc  with  i'.ic  cnitracts  in  hand.    One  or  two  new 
coT;(r:icts  have  lieen  ])!;;( ed.  and  the  jmispects  for  the  summer 
arc  ff.irly  good.^  Messrs.  Wm.  Gray  and  Co.  have  both  their 
y-ui'.U  in  full  swing,  they  row  having  five  s*:'^3r)crs  in  various 
stages  of  corstruction.    ,Vs  usual  with  tin..  coin]):,ny,  the  com- 
pletion of  a  boat  is  very  rapid  after  the  laying  down  of  the 
keel,  owing  to  their  modern  plant  and  up-to-da'te  methods  of 
working,  combined  with  an  excellent   =taff.       The  steamship 
Britannic,  for  Messrs.  W.  H.  Cockerline  and  Co.,  of  Hull,  has 
been  completed  and  handed  over  to  the  owners,  after  a  mo.st 
successful   trial  trip.       She  is   a   most  handsomely-modelled 
steamer,  .353  ft.  long,  constructed  to  Lloyd's  highest  class,  and 
has  all  the  rpf|uircments  of  a  modern  cargo  carrier.    The  steam- 
ship Svere  abso  had  a  satisfactory  trial,  and  procecled  to  Cardiff 
to   load.    Messrs.  Gray  have  been  very  busv  in  their  repair 
department,  and  the  dry  docksi  have  been  almost  continuously 
occupied.    Messrs.  Furness,  Withy,  and  Co.  are  making  rapid 
progress  with  the  new  staamer  for  Messrs.  J.  S.  Allison  and 
Co.,  and  it  is  expected  that  she  will  be  ready  for  launching 
at  an  early  date.    The  keel  for  the  first  steamer  to  the  order 
of  Messrs.  J.  and  C.  Harrison,  of  London,  is  now  laid,  and  a 
good  start  will  be  made  immediately    the  necessary  material 
is  delivered  into  the  yard.    The   steamship   Oldhamia,  built 
for  Messrs.  Sivewright,  Bacon,  and  Co.,  of  Manchester,  has  been 
completed,  and  after  a  most  thorough  trial  she  proceeded  to 
Cardiff  to  load  for  America,  under,  we  understand,  a  three 
years'  charter.    Messrs.  Furness,  Withy,  and   Co.   have  now 
sold  the  large  oil-carrying  steamer,  which  was  launched  as  far 
bi'.ck  as  September,  1902,  to  the  Anglo-American  Oil  Company 
Limited,  and  she  is  now  being  fitted  out  for  sea.  Messrs. 
Fnrncss,  Withy,  and  Company   have  some  large  repair  iobs 
i'l  hand,  one  of  the  most  important  being  the  steamship  Man- 
chester Corporation,   which  requires   new   engine    and  boiler 
seating,  in  addition  to  a  thorough  overhaul,  and  tlie  work  is 
finding  employnient  for  upwards  of  a  hundred  men.  Messrs. 
Ir^ines'  Shi])building  and  Dry  Docks  Company  have  now  two 
steamers  on  tiie  stocks,  one  of  which  is  ready  for  launching  at 
any  time,  and  the  second  is  half  plated.    We  hear  that  Messrs. 
Irvine  have  booked  an  order  for  a  new  steamer,  with  engines 
to  be  built  by  Messrs.  Blair  and  Company,  of  Stockton.  Messrs. 
Irvines'  Dry  Dock  has  only  been  moderately  employed  during 
the    month.      Messrs.  Richardson,   Westgarth,    and  Company 
are  very  busy  in  their  engine  works,  having  plenty  of  orders  in 
hand,  both  for  boats  building  on  the  Tyne  and  Tees,  in  addi- 
tion to  those  at  the  local  yards.    During  the  month  they  have 
filed  machinery  and  boilers  on  board  the  steamships  Oldhamia 


and  Uhmfield,  and  are  at  present  with  the  oil  steamer  which 
has  been  re-named  Seminole.  Wo  understand,  however  that 
Messrs.  Richardson's  forge  department  is  slack,  owing  to  the 
severe  competition  on  the  part  of  Germany  and  Belgium  The 
Central  Marine  Engine  Works  are  also  running  full  swing 
.cing  bu.sy  with  engines  and  boilers  for  all  the  steamers  being 
built  by  Messrs.  Gray  and  Company,  and  taking  it  all  round 
the  engineering  prospect  may  be  said  to  be  exceedingly 
encouraging. 

Mid-Tyne.— Thade  society  returns  show  that  in  this  district 
thei'e  was  a  steady  diminution  in  the  number  of  the  unemployed 
for  the  first  three  months  of  the  year,  and  it  is  hoped  this 
itnprovenient  will  continue.  A  good  deal  of  activity  is  observ- 
able in  the  way  of  preparing  berths  for  ships.  "The  wages 
question  is  again  to  tl:e  front.  The  shipyard  painters  have  put 
in  a  demand  for  an  increase  of  2s.  per  week,  while  the  National 
Amalgamated  Lniou  of  Labour  has  also  put  forward  a  claim 
for  higher  rates  of  pay.  An  order  for  a  3,000  tcni  pontoon 
d(ick  has  been  placed  with  Messrs.  Swan,  Hunter,  and  Wigham 
Richardson  Limited  by  the  Suez  Canal  Company.  This  firm 
has  also  obtained  a  contraet  for  two  steamers  of  about  5,000 
t(ms  dead  weight  each.  Messrs.  C.  A.  Parsons  Limited  have 
secured  an  order  from  Messrs.  Redpath,  Brown,  and  Company, 
Edinburgh,  for  one  steam  turbine  and  two-phase  alternator.' 
The  large  steamer  Monadock,  owned  by  the  Hogan  Line,  of 
New  York,  is  to  undergo  extensive  repairs  by  the  Tyne  Pontoon 
and  Dry  Docks'  Company,  Wallsend,  and  will  furnish  work  for 
a  considerable  period.  There  have  been  very  few  orders  for 
ships  booked  during  the  past  month.  Messrs.  Hawthorn, 
Leslie,  and  Co.,  of  Hebburn,  launched  the  turbine  steamer 
Turbiiiia,  which  is  intended  for  the  Canadian  lakes.  Under 
Canadian  law  she  will  carry  from  1,500  to  2,000  passengers, 
and  is  fitted  up  with  every  regard  for  the  comfort  and  con- 
venience of  passengers.  The  Tyne  Iron  Shipbuilding  Company, 
Willington  Quay,  launched  from  their  yard  a  steel  screw 
steamer,  to  the  order  of  the  Stag  Line.  Length  350  ft., 
breadth  48  ft.,  depth  28  ft.  5Un.  mcmlded.  The  'engines  are 
being  supplied  by  the  North-Eastern  Marine  Engineering  Com- 
pany, Wallsend.  The  steamship  Simone  was  launched  from 
the  yard  of  Messrs.  Wood,  Skinner,  and  Company,  Bill  Quay; 
the  propelling  machinery  is  being  supplied  by  the  North- 
Eastern  Marine  Engineering  Company  Limited.  A  large 
petroleum  steamer  for  the  Burmah  Oil  Company  was  launched 
from  the  Walker  Shipyard  of  Messrs.  Armstrong,  Wliitworth, 
arid  Company.  She  is  321ft.  in  length.  The  engines  are  by 
the  North-Eastern  Marine  Engineering  Company  Limited,  of 
Wallsend,  and  the  vessel  will  have  a  speed  of  10  knots. 

The  Wear,  Sunderland. — Nearly  every  berth  on  this  river 
is  occupied,  and  in  view  of  the  busy  state  of  trade  the  engineers 
have  asked  for  an  adxance,  the  wages  they  are  now  receiving 
being  the  minimum  on  the  scale  agreed  to  by  the  employers. 
The  apprentices  of  Messrs.  George  Clark  Limited  ar"  on  strike 
in  protest  against  a  system  of  fines  recently  instituted  by  that 
firm  for  lost  time.    The  fines  are  considered  excessive,  and  the 
a]5prentices  are  unanimous  in  their  action.    The  new  berths 
and  extensions  of  Messrs.  Wm.  Do.xford  and  Sons  Limited  are 
nearly  complete.    This  firm  delivered  the  steamship  Glenaen 
last  month,  and  have  launched  the  steamship  Malmland,  both 
vessels  being  turrets.      Messrs.    J.    L.    Thompson    are  fully 
employed.    They  have   launched  the    steamship    Ecclesia  for 
Messrs.  Sivewright,  Bacon,  and  Company,  of  Manchester.  Her 
diniensions  are:  Length  353ft.,  breadth  51ft.,  moulded  depth 
27ft.  Sin.    She  is  built  under  Lloyd's  three-deck  rules,  but 
has  only  one  deck  fully  laid,  the  main  deck  being-  laid  for 
half  the  ship's  length  only.    This  vessel  is  to  meet  the  Man- 
chester  Ship    Canal   requirements,  and  is   to  be   engined  by 
Messrs.   John   Dickenson  and   Sons    Limited.    They  are  also 
repairing  the  steamship  Mohican  for  Mr.  T.  Hogan,  of  Liver- 
pool and  New  York.    Messrs.  Short  Bros,  have  had  a  success- 
ful trial  with  the  steamship  Havso,   for  Mr.  C.  T.  Boe,  of 
Arendal,  a  speed  of  10  knots  fully  laden  being  maintained. 
The  engines  are  by  Messrs.  George  Clark  Limited.    They  have 
launched  the  steamship  Ruperra,  a  fine    vessel,  for  Messrs. 
,Tohn  Cory  and  Sons  Limited,  of  Cardiff.    Length  353  ft.  6  in., 
breadth  51  ft.,  moulded  depth  27ft.  7  in.    The  engines  are  by 
Messrs.  Dickenson;  cylinders  25  in.,  42  in.,  and  68  in.  diameter 
and  45  in.  stroke.    This  yard  is  fully  occupied.    Messrs.  John 
Priestman  and  Company  have  their  three  berths  occupied  by 
vessels  of  large  size,  and  have  received  an  order  from  Messrs. 
R.  Mudie  and  J.  H.  Mudie,  of  Dundee,  for  a  vessel  of  6,200 
tons  dead-weight  carrying  capacity.    Messrs.  R.  A.  Bartram 
are  occupied  on  a  large  class  of  work,  having  repeat  orders 
siniilar  to  the  Benlarig,  which  they  recently  launched.  Their 
platers  and  riveters  have  notice  to  work  a  constant  half-day 
ovei-time.   The  Sunderland  Shipbuilders'  Company  Limited  have 
a  small  vessel  ready  for  launching,  and  are  said  to  have  further 
orders.    Messrs.  J.  Blumer  and  Sons  have  their  three  berths 
occupied,   and  the  same  applies  to  Messrs.  Pickei-sgill,  who 
have  further  orders  on  their  books.    Messrs.  Sir  James  Lamg 
and  Sons  are  only  moderately  employed,  but  their  work  is  of 
laro-e  and  special  class.    Repair  work  is  very  brisk.  Messrs. 
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Austin's  pontoon  and  graving  dock  have  been  occupied  with 
wcrk  of  their  hirgest  class,  including  two  of  Messrs.  Lawther 
and  Latta's  vessels,  and  the  Hindustan,  of  this  port.  Messrs. 
R.  W.  Greenweli  and  Company,  of  Tliornhill  Quay,  have 
several  extensive  repair  jobs,  including  the  Ashdeen,  which  is 
having  some  50  shell  plates  renewed,  and  several  similar  jobs. 
The  steamship  Leona,  which  is  shortly  to  run  between  Sunder- 
land and  London  as  the  General  Haveloclc,  is  having  her  hatches 
enlarged,  and  being  fitted  with  steam  cranes  by  this  firm  for 
the  special  requirements  of  her  new  service. 


^fiLecled  tJla/um  ^olmtA 

"  of  ^tlw  ^Aixmth.       ^  ■ 


By  Makks  and  Clerk,  Patent  Agents  and  Consulting  Engineers,  18, 
Southampton  Buildings,  London,  W.C.  ;  30,  Cross  Street,  Man- 
chester ;  and  13,  Temple  Street,  Birmingham. 

Copies  of  published  patent  specifications  %edl  he  forwarded  post  free 
fir  one  shillirtiy  vpon  application  being  sent  in  Mestrs.  Marks  and 
Clerk  at  any  of  t/te  above  addresses. 

Propulsion  of  Navigable  Ves- els.  Fi!edeiuck  STAF^oRD 
No.  10159,  of  1903. — .Vccording  to  this  invention,  the  shape 
of  the  hull  is  modified  of  a  single  screw  steamer  so  that  where 
it  surrounds  the  shaft  towards  its  tail  end  it  assumes  the  form 
of  a  truncated  cone  or  tapered  tubular  structure.  The  lines 
of  this  structure  gradually  merge  into  tlie  lines  of  the  hull. 
The  narrow  end  of  the  cone  like  enlargement  is  circular,  and 
of  the  same  diameter  as  the  broad  end  of  the  propeller  boss, 
and  the  boss  is  so  shaped  as  to  form  a  continuation  thereof, 
and   narrows  down  approximately  into   a  point  where   it  is 


Specification  No.  10153,  of  1903. 


journalled  into  the  rudder  post.  The  boss  is  of  much  larger 
size  than  is  usual,  and  carries  two  blades  each  attached  to  it 
all  along  in  a  helical  line.  The  width  of  each  blade  increases 
towards  the  after  end,  and  two  blades  are  of  such  pitch  and 
dimensions  as  not  to  overlap  each  other,  thus  avoiding  any 
dead  water  between  them  to  be  merely  carried  round  instead 
of  being  thrust  against.  The  extra  space  caused  by  the  swelled 
sliape  of  the  hull  increases  the  capacity  of  the  vessel,  and  also 
allows  more  ready  access  to  the  stern  tube  than  if  the  hull 
were  narrowed  under  the  counter  towards  the  keel  as  is  usual. 

Submarine  Vessels.  W.  Huguet  and  L.  Minaht.  No.  14024, 

of  1903. — According  to  this  invention  a  suitable  form  of  vessel 
comprises  a  water-tight  shell  made  of  a  single  sheet  of  sheet 
.steel  or  of  several  sheets  mounted  upon  I-shaped  irons.  The 
vessel  may  itself  produce  tlie  electricity  required,  or  it  may 
receive  it  from  a  generating  station  through  cables.  The  vessel 
may  be  suspended  by  chains  or  may  be  towed  from  a  ship,  and 
it  is  the  latter  arrangement  which  is  especially  referred  to. 
The  shell  is  provided  with  portholes  and  a  manhole,  and  witliin 
it  are  lamps  placed  opposite  portholes.  The  vessel  may  be 
driven  by  screw  propellers  through  a  motor  and  steered  by 
a  rudder  through  a  second  motor,  which  actuates  a  toothed 
sector  mounted  on  the  rudder.  Air  is  supplied  to  the  apparatus 
in  the  ordinary  manner,  but  if  for  the  purpose  of  purifying 
the  air  or  replacing  the  air  consumed,  compressed  air,  liquid 
air,  or  other  gas  may  be  employed.  The  discharge  from  the 
apparatus  of  the  vitiated  air  is  rendered  necessary  and  the 
discharge  is  eft'ected  by  means  of  a  pump  operated  by  a  third 
motor.  This  pump  forces  the  vitiated  air  either  into  the 
water  or  into  bags  through  a  pipe;  communication  with  the 
ba,gs  may  be  cut  off  by  means  of  cocks.  The  tool  which,  for 
example,  may  be  a  pair  pincers  is  mounted  on  a  universal  joint 
moved  horizontally  by  a  fourth  motor,  through  a  flexible  shaft 
which  operates  a  toothed  wheel ;  or  vertically  by  a  fifth  motor, 
which   by   means  of  another  flexible  shaft   operates  another 


toothed  wheel.  The  tool  can  be  rotated  on  its  axis  by  a  sixth 
motor,  through  a  flexible  shaft  operating  a  toothed  wheel.  The 
movement  of  one  of  the  jaws  of  the  pincers  is  effected  by  a 
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seventh  motor  which  by  means  of  a  flexible  shaft  operates  an 
externally  toothed  fixed  nut.  This  nut  moves  a  screw  i-od 
to-and-fro,  which  by  means  of  jointed  rods  operates  the  movable 
jaw  of  the  pincers. 

Apparatus  for  Raising  Submerged  Objects  from 

the  Sea.  H.  H.  L^KE.  No.  lUfiSO,  of  1903.— This  inveuiiou  Las  £,ii- 
its  object  a  submarine  elevator  operat:d  by  mears  of  air  or  other 
gas  compressed  or  generated  at  the  time  at  which  it  is  actually 
utilised,  for  the  purpose  of  recovering  or  raising  vessels  or 
other  objects  lying  at  the  bottom  of  the  sea  or  other  piece  of 
water.  The  submarine  elevator  consists  of  a  series  of  elements 
constructed  of  impermeable  fabric,  le.ithcr,  or  indiarubber, 
the  form  of  which  may  be  tubular,  sack-shaped,  and  so  forth, 
according  to  circiui. stances.  'I'lieso  elements  arranged  side  by 
sid."  in  several  sciics    are  su|>plied  by  mcaiis  of  pip'.'s  coming 


Specification  No.  lOBSO,  of  1903. 

from  a  central  collector  in  communication,  by  means  of  pip?s 
with  accumulators,  or  compressors  of  air  or  gas,  or  with  gas 
generators  arranged  upon  the  tug,  or  with  boxes  or  other 
receptacles  ijlaced  upon  the  supports  of  the  elevators  and  adapted 
to  contain  ingredients  capable  of  developing  at  a  given  moment, 
tlie  quantity  of  gas  required  for  inflating  the  elements  or 
placing  them  in  tension.  When  the  weight  of  the  water  dis- 
placed by  the  elements  is  greater  than  that  of  the  object  which 
it  is  desired  to  raise,  and  the  supports  of  the  elements  have  been 
connected  to  this  object,  this  latter  will  be  raised  from  tho 
bottom  and  may  be  towed  to  any  desired  spot. 

Sinkers  for  Marine  Sounding  Apparatus.     R.  li. 

Thomas.  No.  18276.  of  1903. — This  invention  has  for  its 
object  improvements  in  sinkers  for  use  in  connection  with 
marine  sounding  apparatus,  and  for  making  casts  to  ascertain 
the  nature  of  the  bottom  over  which  a  ship  is  passing,  whereby 
the  arming  in  the  sinker  can  be  done  easily  ar.d  economically 
operated,  and  whereby  it  is  held  more  securely  in  its  pcsiticn 
than  has  been  the  case.  The  sinker  is  made  hollow,  and  a 
cylinder  is  inserted  and  secured  in  the  same.  This  cylinder 
has  a  cap  through  which  a  shaft  passes.  The  part  of  this  shaft 
inside  the  cylinder  is  screw  threaded  while  the  part  outside  the 
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cylinder  has  a  squared  head  adapted  to  receive  a  key.  Slidably 
secured  in  the  cylinder  is  a  piston  tln'ough  which  the  screwed 
shaft  passes  and  which  is  capable  of  being  moved  up  and  down 
the  cylinder  when  the  shaft  is  turned.  This  cylinder  has 
preferably  a  somewhat  restricted  opening  at  its  bottom  end, 
which  end  reaches  down  to  the  bottom  of  the  sinker.  The 
arming-,  generally  composed  of  tallow,  is  inserted  into  the 
(ylinder  either  by  being  run  in  when  hot  and  allowed  to  cool, 
or  in  the  form  of  a  specially  prepared  ping  inserted  frojn  the 
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top.  It  will  be  obvious  that  by  turning  the  screwed  shaft  the 
piston  will  be  caused  to  descend  and  to  press  upon  the  arming 
and  so  force  it  to  the  mouth  or  lower  end  of  the  cylinder  and 
sinker.  Owing  to  this  arrangement  one  charging  of  the 
apparatus  will  suffice  for  a  large  number  of  casts,  as,  after 
one  cast  has  been  tsiken,  it  is  only  necessary  to  remove  the 
part  of  the  arming  which  has  come  into  cuntact  with  ihe  bottom 
together  with  any  minute  slieels,  infu.siorise,  or  ither  matter 
which  may  h^ve  been  picked  up,  and  then  to  cause  the  piston 
to  descend  further  on  to  the  arming  and  so  force  a  further 
portion  of  the  same  into  position  for  the  next  cast. 

Marine  Boilers.  C.\rl  Jacobi.  No.  27111,  of  1903.  -  immedi- 
ately behind  the  boiler  by  utilising  the  posterior  main  wall 
of  the  same  as  front  wall,  an  enclosed  flat  space  or  chamber 
is  constructed.  The  top  of  the  chamber  is  formed  of  a  strong- 
walled  enclosed  water  chamber,  whilst  its  side  walls  and  its 
bottom  plate  are  built  of  fire  brick  or  refractory  materials, 
outwardly  strengthened  with  metal  sheets.  The  chamber  B  is 
connected  at  the  bottom  with  the  lower  part  of  the  com- 
bustion chamber  of  the  boiler,  by  means  of  a  horizontal  row 
of  tubes  which  are  inserted  here  in  place  of  the  stays,  and  at 
the  top  the  chamber  is  connected  with  the  smoke  box  by  means 
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of  lire  tubes  which  jiass  through  the  water  space  of  the  boiler, 
and  whose  openings  towards  the  chamber  can  be  shut  off  by 
means  of  a  slide  valve  or  damper.  By  means  of  flap  valves 
in  the  firebox  the  heated  gases  of  the  boiler,  which  during 
normal  working  take  their  usual  course  through  the  smoke 
box  can  be  partially  diverted  from  this  course  and  made  to 
pass  by  a  circuitous  way  through  the  chamber  and  through 
the  fire  tubes  into  the  smoke  box,  whereby  they  cause,  com- 
pared to  the  normal  state,  a  strongly  increased  production  of 
steam  by  contact  with  the  large  and  favourable  heating  surfaces 
of  the  field  tubes.  If  superheated  steam  is  to  be  generated  there 
is  placed,  by  omitting  some  of  the  field  tubes  at  this  spot,  a 
superheater  of  any  desired  construction  in  the  chamber  to 
whose  heating  pipes  the  steam  formed  in  the  boiler  and  in 
the  remaining  field  tubes  is  conducted  by  meansy  of  the  side 
l)ipe,  whilst  the  removal  of  the  superheated  steam  takes  place 
through  the  pipe. 

Buffers  for  Ships.  E.  K.  Li  n.  Xo.  2927,  of  1904.— Wh.n 
danger  of  collision  occurs,  for  instance  in  a  harbour,  on  heavy 
trafficated  waters,  when  going  to  quay,  etc.,  both  bars  are 
swung  out  to  their  operative  position  as  shown  on  starboard 
ship  side.  Then  the  compressed  gas  is  supplied  to  the  cylinders 
A  so  that  the  apparatus  is  held  fully  in  active  position.  In  case 
now  one  or  both  bars  should  be  pressed  in,  the  shock  will  b^ 
taken  up  elaetically  <^ompres,sing  the  spring  or  springs  B,  as 


well  as  the  gas  or  fluid  in  the  compartments  A.  At  the  same 
time  also  the  lugs  will  swing  the  lever  so  that  tlie  middle  arm 
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turn.s  the  fender  C  down  into  the  dotted  position  as  shown.  By 
these  means  violent  shocks  can  be  taken  up  without  any  damage 
to  the  ship. 


Engineer  Captain  (betibed.) 
T.  New  to   President,  additional,  for  service  with  Committee 
on  Revision  of  Establishments,  to  date  April  6th. 

Engineer  Commanders. 

W.  W.  Lawrence  to  Suffolk,  to  date  May  21st. 

H.  T.  Knapman  to  Pembroke  for  Alexandra,  W.  F.  Hinchcliffe 

to   Crescent,   H.   G.    Andrews  to  Pearl,    M.   Sennett  to 

Ringarooma,  W.  H.   James  to   President,  additional,  F. 

Main  to  Chaiybdis,  temporary,  and  R.  B.  Ayers  to  Pandora, 

all  reappaointed  on   promotion,  to  date  April  1st. 
R.  St.  J.  Raper  to  Endymion,  to  date  April  19th. 
(!.  W.  Noll,  J.  N.  Crowle,  E.  Swinney,  J.  B.  Butcher  to  Vernon 

and   E.xcellcnt  for   torjjcdo  and  hydraulic   course  (lent), 

to  date  April  9th. 
.\.  Hart  to  Vernon  and  Excellent  for  torpedo  and  hydraulic 

course,  to  date  April  12th, 
H.  T.  Knapman  to  Pembroke  for  Adventure  to  date  April  4tli. 
W.  Hiues  to  Fire  Queen  for  King  Alfred,  in  Reserve,  undated. 
L.  E.  Thumwood  to  Pembroke  for  Devonshire,  to  date  April 

15th. 

F.  G.  Jacobs  to  Ponbroke  for  Fleet  Reserve,  and  for  Machinery 

of  T.B.'s  ana  T.B.D.'s,  undated. 
W.  P.  Chapman  to  Fire  Queen  for  Imperieuse,  undated. 
R.  Collingwood  to  Royal  Sovereign,  to  date  April  12th. 
J.  N.  Crowle  to  Implacable,  F.  W.  Higliton  to  Fire  Queen  fo'- 

Portsmouth  Dockyard,  and  C.  W.  Gregoiy  to  Cormorant 

for  Gibraltar  Yard,  to  date  April  16th. 

F.  W.  Wells  to  Vivid  for  Roxburgh,  A.  J.  Johns  to  Ocean, 

G.  K.  Edwards  to  Vivid  for  Niobe,  A.  T.  Webb  to  Vivid, 
to  assist  in  the  supervision  'of  T.B.D.'s,  E.  Swinney  to 
Vivid  for  Blake,  and  G.  C.  Bath  to  Indus  II.,  to  date 
April  18th. 

H.  J.  Walker  to  Amphitrite.  to  date  April  21st. 
L.  Backler  to  Pembroke  for  Hawke,  undated. 
J.  W.  Allen  to  Vivid  for  draughting  duties,  to  date  April  26tli. 

Engineer  Lieutenants. 
W.   G.   Colquhoun,  appointment  to  Excellent  and  Vernon  for 

torpedo  and   hydraulic  course,   has  been  cancelled. 
A.  M.  ITnderhill  to  Pembroke  for  Barracouta,  to  date  March 

31st. 

L.  H.  P.  Hammond  to  Endymion,  to  date  April  19th. 

W.  S.  Frowd  to  Fire  Queen  for  Melpomene,  to  date  April  4th. 

D.  J.  Carruthers  to  Vivid  for  Medusa,  to  date  April  1st. 

P    Hobbs  to  Fire  Queen  for  Marathon,  to  date  April  6th. 

T  H.  Pounds,  W.  C.  S.  P.  Bartwell,  T.  B.  Huddy,  F.  'E. 
Lamb  H.  G.  Radford.  C.  Howie,  J.  S.  Massey,  H.  E. 
Dowling,  H.  W.  Grant,  J.  W.  Forbes,  R.  S.  Pearce,  C.  H. 
Johnson,  W.  G.  Colquhoun,  and  G.  W.  Woodhouse  to 
Vernon  and  Excellent  for  torjwdo  and  hydraulic  course 
(lent),  to  date  April  9th. 

H.  W.  Grant  and  H.  G.  T.  Howes  to  Suffolk,  to  date  May  21st. 

S.  Rider  to  Vernon  and  Excellent  for  torpedo  and  hydraulic 
courses,  to  date  April  25th. 

J  G  Gundry  to  Egmont  as  Instructor  in  working  of  machinery 
of  toriiedo  boats,  G.  H.  Elgar  to  Leander  for  Thrasher, 
A.  J.  MacKean  to  Vivid  for  Diamond,  C.  E,  Stone  to  Fire 
Queen  for  Brazen,  and  C.  P.  Dunn  to  Vivid  for  Tiger, 
to  date  April  8th.  ,        ,  ^. 

L.  J.  Stephens  to  Fire  Queen  for  Latoua,  to  date  April  l.ltli. 

G.  H.  Scullard  to  Fire  Queen  for  Arab,  undated. 
W.  Pearce  to  Vivid  for  Blanche,  undated. 


\\   .       ^V.     X  CtJU^C      iv;       *    1,11.1     iv/i  jjit*^^!,,.,   

W.  T.  Steam  and  W.  S.  Reid  to  Challenger,  to  date  May  3rd. 
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W.-G.  C'olqiilioiiii  to  Fire  Queen  for  King  Alfred,  iu  Reserve, 
undated. 

\V.  Edwards  to  Erebus  for  eliargc  of  depot  woTkshop,  and  H.  S. 

Morley  to  Erelnis  fur  charge  of  stores,  to  date  April  1st. 
H.  r.  Sparks  to  I'eiii broke  for  Uiaua,  to  date  May  13th. 
J.  F.  Ucll  to  Pembroke  for  Black  Prince,  to  date  April  20th. 

E.  O.  Hcft'ord  to  Hercules  for  Portsmouth  Dockyard  (lent), 
and  A.  E.  Cossey  to  President,  to  assist  EugineL-r-overseer 
of  gun  mountings  at  Messrs.  Vickers,  Sons,  and  Maxim, 
to  date  March  30th. 

F.  Graham  to  Kent,  and  G.  E.  A.  Crichton  to  Pembroke  for 
Wclland,  to  date  April  9th. 

B.  D.  MacQueeu  to  Tamar  for  Hongkong  Yard,  and  C.  F.  L. 

Donkiu  to  Tamar  for  .Whiting,  to  date  April  19th. 
R.  B.  Dixon  to  President  for  service  at  Admiralty,  J.  Mount- 
field  as  First  Assistant  to  Chief  Engineer,  ;and  J.  J.  Kirwiu 
as  Second  Assistant  to  Chief  Engineer,  both  to  Pembroke 
for   Chatham  Dockyard,  to   date  April  16th. 

E.  E.  Pethiek  to  Lcander  for  Ettrick,  T.  F.  Brovt-n  to  Leander 

for  Erne,  and  H.  Davis  to  Leaiider  for  Exe,  to  date  April 
21st. 

A.  R.  Eolle  to  Pembroke  for  Alexandra, ;  A.  S.  Crisp  to  Vivid 
for  Pathfinder,  and  H.  F.  Daves  to  AjjoUo,  to  date  April  4th. 

F.  H.  Dart  to  Ipliigenia,  to  date  April  14tk. 

J.  Hughes  to  President  for  service  vfith  Committee  on  Revision 

■of  Establishments,  to  date    April   6th,  apjiointment  to 

Beubow  cancelled. 
A.  R.  Eolle  to  Vernon  and  ExcellsTit,   lent  for  torpedo  and 

hydraulic  course,   to  date  April  9th. 
li.  Barou  to  Spartan,   W.  Rattey  to  Vivid  for  Express,  A. 

Wliitmarsh  to  Surprise,  and  T.  A.  Venning  to  Hermione, 

to  date  April  12th. 

C.  Howie  and  H.  W.  Grant,  appointments  to  Vernon  and 
Excellent  for  torpedo  and  hydraulic  course,  have  been 
cancelled. 

Engineer  Sub-Lieutenants. 

R.  Rampling  to  Suffolk,  to  date  May  21st. 

A.  C.  'i\irnbull  to  Challenger,  to  date  May  3rd. 

E.  Groves  to  Pembroke  for  general  duties  iu  Reserve,  undated. 

E.  Berry  to  Amphitrite,  and  A.  R.  Rice  to  Thetis,  to  date 

April  19th. 

C.  R.  Tooth  to  Lancaster,  to  date  April  5th. 
S.  W.  Cooke  to  Queen,  to  date  April  7th. 

W.  C.  G.  R.  J.  Grant  and  A.  H.  Gorges  to  Vernon  and 
Excellent,  for  torpedo  and  hydraulic  course,  to  date 
April  9th. 

L.  H.  Black  (temporary),  to  Endymion,  to  date  A2>ril  9th. 
S.  W.  Cooke,  appointment  to  Lancaster  has  been  cancelled. 

F.  A.  Butler,  appointment  to  Queen  has  been  cancelled. 

G.  J.  K.  Hamilton  to  Iphigenia,  to  date  April  14th. 

C.  G.  Ham  to  Excellent  for  Narcissus,  to  date  April  12th. 

Chief  Aetificke  Engineer. 

F.  Davics  to  Vernon  and  ExceUeut  for  torp-do  and  hydraulic 

course,  to  date  April  9th. 

AsTincEE  Engineers. 

W.  H.  Naneollas  to  Redbreast,  on  commissioning,  undated. 
J.  J.  Outram  to  Boscawen  for  Boscawen  III.,  to  date  April 
8th. 

R.  W.  Stewart  to  Fire  Queen  for  Seagull,  undated. 

J.  Cook,  W.  H.  Ed-wards,  and  T.  F.  Watson  to  Vernon  and 

Excellent  for  torpedo  and  hydraulic  course,  to  date  April 

9th. 

G.  O.  Hollins  to  Endymion,  to  date  April  19th. 

J.  Mitchell  to  Wildfire  for  Havock,  to  date  April  19th. 

W.  C.  Williams  to  Thistle,  additional,  to  date  April  2ud,  and 

on  re-commissioning. 
J.  H.  Humby  to  Fire  Queen  for  Shark,  to  date  April  2nd. 
J.  H.  Wilson  to  Iphigenia,  and  E.   H.  Richards  to  Defiance 

for  Dreadnought,  to  date  April  14th. 
W.  H.  Southwell  and  J.  F.  Medhurst  to  Revenge  for  Basilisk, 

to  date  April  15th. 

G.  Betteridge  to  Emerald  and  J.  J.  McLeod  to  Seahorse,  to 
date  April  19th. 

H.  A.  Nye  to  Challenger,  to  date  May  3rd. 
F.  A.  Drury  to  Cadmus,  to  date  April  13th. 

J.  M.  Manton  to  Fire   Queen  for  torpedo  boat   No.  115,  to 

date  March  30th. 
E.  J.  Nichols  to  Erebus,  undated. 

Acting  Artiticee  Engineees. 

W.  Conway,  A.  Noble,  J.  S.  Rochester,  A.  J.  Day,  O.  Carey, 
S  E  Soper,  T.  Lowrey,  R.  Down,  H.  A.  Nye,  F.  Duckworth, 
C.  B.  Smith,  A.  E.  Mallett,  E.  Richards,  W.  T.  Thorn. 
A.  W.  Gannaway,  and  J.  Robson,  all  confirmed  iu  rank  of 
Artificer  Engineer,  with  seniority   of  April  1st,  1903. 


E.  C.  Edwards,  J.  E.  Bennett,  F.  Stocd,  J.  W.  H.  E.  Williams, 

J.  Fleming,  J.  J.  McLeod,  A.  Wilkes,  G.  T.  Hales,  and 
W.  Nock,  all  confirmed  in  the  rank  of  Artificer  lOnginecr, 
with  seniority  of  April  1st,  1903. 
A.  Perry  to  Resolutiou,  to  date  May  3rd. 

J.  W.  Smith,  R.  Aitkcn,  and  .J.  Farrar  to  Veiiion  ant!  J-'.xcellcut 

for  torpedo  and  hydraulic  course,  to  date  April  9th. 
A.  Wilkes  to  Drake,  to  date  April  7th. 
J.  D.  Wall  to  .Eolus  for  Skipjack,  to  date  Ajjril  2nd. 

F.  W.  Baker,  confirmed  iu  the  rank  of  Artificer  Engineer, 
with  seniority  of  April  1st. 

G.  T.  Hales  to  Pembroke  for  Goliath,  to  date  April  9tli. 
The  following  ap2>oiutments  have  been  cancelled:  — 

Engineer  Lieutenant  T.  B.  Huddy  to  Vernon  and  Excellent 

for  torpedo  and  hydraulic  course. 
Sub-L'cutenant   (R.N.R.)  J.   B.  Adams  to  Venus. 


THE  JUNIOR  INSTITUTION  OF  ENGINEERS. 


Heating  and  Ventilating  Small  Workshops. 
At  the  meeting  of  this  Institution,  held  at  the  Westminster 
Palace  Hotel  on  the  8th  of  April,  the  chairman,  Mr.  Samuel 
Cutler,  junr.,  M.l.Mech.l:].,  presiding,  a  paper  on  "  Heating 
and  Ventilating  Small  AVorkshops"  was  read  by  Mr.  Kenneth 
Gray,  M.San. Inst.,  member. 

Employeis  of  labour,  he  said,  are  beginning  to  pay  attention 
to  the  ventilation  and  warming  of  their  shops.  Experience 
slrows  that,  apart  from  the  benefit  which  the  employees  derive 
from  healthy  and  comfortable  surroundings,  a  real  economy 
IS  effected  wliere  a  large  cjuantity  of  fresh,  warmed  air  is  con- 
tinually passing  through  the  shops.  The  breathing  of  impure 
air,  charged  to  excess  with  carbonic  acid,  and  laden  with  all 
kinds  of  animal,  vegetable,  and  mineral  impurities,  greatly 
reduces  the  bodily  vigour  of  the  workpeople,  and  so  contri- 
butes to  slackness.  It  is  unreasonable  to  expect  that  they  can 
perform  hard  and  arduous  work  when  the  air  they  have  to 
bieatiie  is  such  that  they  caimot  obtain  from  it  the  nourish- 
)nent  which  their  exertions  demand.  A  close  investigation  of 
the  changes  which  take  place  in  air  in  the  process  of  breathing 
seems  to  show  that  expired  breath,  although  at  the  moment  of 
leaving  the  lungs  no  doubt  tends  to  rise,  yet  is  probably 
rapidly  cooled,  and,  being  a  heavier  mixture  than  fresh  air,  falls 
again  almost  at  once.  The  fact  that  air  at  32  deg.  Fah.  is 
raised  through  60  deg.  Fah.,  although  in  contact  with  the 
lungs  for  but  two  or  three  seconds,  shows  how  rapidly  its 
temperature  is  changed.  And  as  in  breathing  out  it  is  emitted 
through  the  nostrils  in  a  downward  direction  in  two  attenuated 
streams,  it  seems  probable  that  an  equally  rapid  cooling  takes 
place.  Under  these  circumstances,  if  the  ventilating  outlet 
registers  are  placed  near  the  floor  level,  and  the  fresh  air 
ii:lets  above  head  level,  and  some  mechanical  power  is  used  to 
drive  the  air  into  the  shops,  a  continual  stream  of  fresh  air 
will  be  passing  into  the  building,  while  the  expired  vitiated 
air  is  safely  carried  away  through  the  extraction  shafts.  With 
all  systems  of  ventilation  it  is  necessary  to  provide  means  to 
warm  the  incoujing  air,  and  it  seems  advisable  to  do  this  while 
it  is  passing  through  the  main  duct  leading  to  the  shops. 
But  it  is  a  good  plan  not  to  heat  the  air  to  a  high  tempera- 
ture; there  are  many  reasons  why  it  is  advisable  to  heat  it 
cnly  to  the  same  temperature  as  that  which  it  is  intended  to 
maintain  iu  the  shops.  The  warming  of  the  shops  can  best  be 
secured  by  direct  heating — i.e.,  the  fixing  of  the  radiating 
surface  inside  the  various  shops.  Where  appearance  is  not  of 
such  importance'  as  economy  of  space  this  can  be  effectively 
done  by  fixing  hot  water  or  steam  pipes  above  head  level. 
The  only  difference  this  makes  in  warming  a  building  is  that 
it  takes  rather  longer  to  raise  the  temperature  than  when  the 
pipes  are  fixed  on  the  floor  level ;  but  as  soon  as  the  required 
temperature  is  reached  it  can  be  just  as  easily  maintained. 
Rules  and  tables  for  calculating  the  required  amount  of 
radiating  suiface  were  given  and  fully  explained,  particular 
attention  being  called  to  the  influence  that  the  material  of 
which  the  building  is  constructed,  and  the  extent  to  which  it 
is  exposed  to  the  cold  winds,  has  upon  the  amount  of  radiating 
surface  necessary. 

Messrs.  W.  G.  Wernham,  Percy  Young,  J.  H.  Pearson, 
A.  W.  Marshall,  T.  C.  Morowood,  R.  Marshall,  G.  T.  Bullock, 
G.  C.  Aliugham,  J.  N.  Boot,  J.  W.  Nisbet,  and  the  Chairman 
took  part  in  the  discussion  which  followed,  and  much  interest 
was  shown  in  the  relative  merits  of  mechanical  and  natural 
ventilation,  and  the  plenum  and  extractum  systems. 

The  Author,  in  his  reply,  discussed  these  questions  fully, 
pointing  out  that  the  large  air  diauge  necessary  in  ventilating 
a  crowded  room  represented  a  surprisingly  grsat  amount  of 
mechanical  work,  which  is  far  more  than  the  difference  of 
internal  and  external  temperature  could  be  relied  upon  to 
perform,  especially  when  this  difference  was  not  great,  and  the 
atmosphere  was  still;  he,  therefore,  recommended  some 
mechanical  means  to  make  sure  of  air  change.    With  regard 
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to  the  plemim  and  extractum  systems,  eacli  had  their  merits, 
and  good  work  could  be  done  with  both;  everything  depended 
on  the  design  and  erection  of  the  apparatus. 


A  VISIT  of  this  institution  took  place  on  the  29th  April  to  the 
Cassland  Road  Higher  Grade  Board  School,  Hackney,  to 
inspect  the  heating  and  ventilating  systems  installed  there. 
A  particularly  noticeable  feature  was  the  process  of  filtration 
at  the  air  supply  or  main  intake.  A  special  device  in  the  form 
of  two  large  drums  slowly  revolving,  on  the  jjeripheries  of 
which  are  laced  a  layer  of  fibrous  matting,  is  provided  for  this 
purpose.  The  drums  revolve  in  water,  and  oiier  to  the  impinging 
air  a  continuously  saturated  surface.  The  friction  caused  by  the 
fibrous  matting  through  the  water,  and  the  water  disturbance 
associated  with  it,  causes  the  fibres  to  release  the  dust,  smuts, 
vti\,  gathered,  and  tlie  sediment  thus  trapped  is  passed  through 
the  waste  pipe  to  the  drain.  After  being  dealt  with  in  this 
manner  the  whole  of  the  air  passes  through  two  disc  fans 
driven  by  an  electric  motor  of  17  B.H.F.  'ihe  duty  of  thesa 
fans  represents  the  propulsion  of  something  like  20  tons  of  air 
into  the  building-  per  hour,  and  a  commendable  and  striking 
characteristic  is  the  general  freedom  from  draughts.  To  warm 
this  enormous  weight  of  air  a  Comish  boiler  is  employed, 
generating  steam  at  low  pressure  and  feeding  a  series  of  heating 
batteries  distributed  at  the  bases  of  the  rising  flues  to  each 
room,  and  which  were  noticed  in  the  main  air  duct.  Con- 
densation is  all  returned  to  the  boiler,  but  the  level  of  the 
ground  prevents  this  being  done  by  gravity,  and  consequently 
an  automatic  pump  "and  receiver  is  in  circuit  with  the  heating 
mains. 

Tlie  heating  batteries  are  each  fitted  with  a  local  valve,  so 
that  if  need  be  any  of  them  can  be  shut  out  of  supply  without 
in  any  way  affecting  the  other  portions.  All  the  batteries 
consist  of  gill  pipes,  and  the  bolt  flanges  are  all  faced  and  the 
joints  made  of  asbestos  rings.  It  was  noticed  that  the  batteries 
were  complete  with  dampers  or  sliding  shutters,  the  object 
being  to  give  full  control  over  the  temperature.  By  raising  or 
lowering  the  shutters  the  air  flowing  up  the  flues  inay  be  warmed 
to  the  maximum  degree,  or  all  cold  air  may  be  sent  forward, 
half  warm  and  half  cold,  or  any  intermediate  mixture  of  each, 
but  without  in  the  slightest  curtailing  the  actual  volume  of 
air.  The  control  of  the  temperature  rests  with  the  caretaker, 
and  ho  may  perform  what  is  required  of  him  without  leaving 
the  basement.  In  distributing  the  heating  batteries  at  each, 
vertical  flue,  the  concentrated  form  of  heater  is  avoided,  and 
there  is  no  necessity  to  heat  the  air  to  a  high  temperature,  as 
is  requisite  in  order  to  make  good  losses  in  transmission  where 
a  large  heating  battery  is  placed  at  the  intake.  As  a  result 
the  air  in  these  schools  retains  its  freshness  and  invigorating 
qualities.  Actual  tests  of  the  air  in  the  schoolrooms  by  the 
medical  officer  to  tlie  board  showed  an  average  of  only  six 
parts  CO,  in  10,000  volumes.  The  average  change  of  air  is 
about  eleven  times  per  hour.  Messrs.  Stott  and  Company  fitted 
the  installation. 


Alpha. — Havre,  April  Hth.  Advices  from  London,  dated 
April  7th,  state  that  the  French  steamer  Alpha  was  then  in 
the  Thames  with  damage  to  propeller  shaft. 

Jet. — Flushing,  Ajjril  26th.  British  steamer  Jet,  Antwerp 
for  Newcastle,  came  to  anchor  in  the  roads,  machinery  out  of 
order. 

Jeanne. — Antwearp,  April  28th.  The  steamer  Jeanne, 
ivimerer,  from  Peusacola,  encountered  heavy  gales  April  8th  and 
'Jth,  when  part  of  her  deckload  of  wood  and  coal  was  carried 
away.  On  the  14th  iiist.  speed  had  to  be  reduced  to  .  effect 
repairs  to  engines. 

Colombia. — Bergen,  April  13th.  The  steamer  Colombia, 
of  Bergen,  Hertzbeig,  arrived  at  Mobile  yesterday  with  damage 
to  propeller,  and  will  dock  for  repairs. 

Zanzibar. — Tamatave,  April  3rd.  The  steamer  Zanzibar, 
when  leaving  this  port  March  24,  collided  with  the  Southern 
Reef,  owing  to  the  tclegrajihic  apparatus  in  the  engine  room 
working  incorrectly,  and  broke  three  blades  of  her  propeller. 
She  left  for  southern  ports  March  31st,  after  efi'ecting  repairs. 

J.  Y.  Short.— Algiers,  April  29th.  British  steamer  J.  Y. 
Short  from  Tyno  for  Aiicoua,  put  in,  thrust  shaft  broken, 
tlirust  collars  damaged,  120  miles  west;  effected  temporary 
\ZIT  ^    f^i',  ^■'^^'^  "^^  collars.    Will  be  sur- 

xeyca.    i  robably  luirt  of  cargo  will  have  to  be  dischar<red. 


Beby — London,  April  20th.  The  Salvage  Association  have 
received  the  following  telegram  from  Lloyd's  Agent,  at  Athens, 
dated  Ajiril  20th,  re  Beby :  Repairs  completed  excepting  pro- 
peller, and  examining  rudder  in  dry  dock. 

La  Flandre. — Philadelphia  (by  cable  received  April  26th). 
Dutch  steamer  La  Flandre,  hence  Antwerp,  put  back,  boilers 
leaking. 

Campania- — Antwerp,  April  26th.  The  Austrian  steamer 
Campania,  from  Gravosa,  met  with  very  high  seas  April  16th, 
when  her  rudder  was  broken. 

EZori  — Melbourne,  March  1st.  The  steam  yacht  Kori,  bound 
from  Cape  Town  to  Sydney,  en  route  to  the  South  Sea  Islands, 
where  she  is  to  be  employed  as  a  Government  vessel,  put  into 
Hamelin  on  the  18th  ult.  for  repairs  to  her  engines. 

Surprise- — Kildonan,  April  26th.  Small  coasting  steamer 
Surprise,  of  Barrow,  owned  by  Baton  and  Hendry,  passing 
inwards  under  fore  and  aft  sail,  machinery  apparently  broken 
down. 

Totmes. — ^Genoa,  April  9th.  Totmes  which  sailed  7th,  put 
back  this  morning  owing  to  a  fire  having  broken  out  in  hold 
No.  3,  containing  matches,  cement,  machinery,  and  other  goods, 
mostly  shipped  at  Hamburg.  The  fire  seems  to  have  broken 
out  in  the  engine  store  room  through  the  breakage  of  a  case 
of  benzine,  and  subsequently  communicated  to  hold  No.  3 
through  the  bulkhead  getting  heated. 

Murex- — London,  April  19th.  The  Salvage  Association 
have  received  the  following  telegram  from  their  special  officer, 
dated  Singapore,  April  19th,  ?-e  Murex :  Has  sustained  exten- 
sive damage  bunkers,  all  the  cargo  has  been  discharged,  damage 
all  now  oj^ened  out.  Fire  originated  stokehold ;  all  iron, 
woodwork  inside  from  oofter-dam  aft  including  decks,  accom- 
modation casings,  beams,  bulkheads,  bunkers,  five  shell  plates, 
few  frames  stringers,  mast  booms,  awnings,  small  gear  smoke 
boxes,  funnels  ventilatoi-s,  donkey  boilers,  main  donkey  boilers, 
pipes,  mountings,  bilge  pipes,  oil  fittings,  small  donkey  pumps, 
asli  hoist,  electric  light,  telegraph,  damaged  destroyed.  Lot 
renewals  required.  Machinery  probably  in  order,  but  will 
require  overhauling.  Must  go  into  dry  dock  few  days.  Seventy- 
five  i^er  cent  repairs  must  now  be  pei-manent.  Preparing 
specification;  repairers  promise  tender  Thursday;  if  reasonable 
think  advisable  effect  permanent  repairs  here. 


Theee  of  the  new  type  of  destroyers  just  built  by  Palmer's 
Shipbuilding  Company  were  put  into  commission  for  despatch 
to  the  Mediterranean  station.  The  Erne  and  Ettrick  hoisted 
the  pennant  at  Devonport,  and  the  Exe  at  Portsmouth,  and 
all  three  will  leave  England  for  Malta  in  the  course  of  a',few 
days.  The  Exe,  Erne,  and  Ettrick  will  be  the  largest  destroyers 
on  the  Mediten-anean  station,  and  are  the  first  of  their  type 
to  be  sent  abroad. 

Revenge. — The  torpedo-net  fittings  of  the  battleship 
Revenge  are  now  being  altered  at  Portsmouth,  so  that  the 
position  of  the  nets  when  rolled  up  will  be  several  feet  lower 
on  the  ship's  side  than  formerly.  This  new  arrangement  will 
thus  enable  ithe  crew  to  get  the  nets  in  or  out  much  more 
expeditiously,  as  they  will  be  free  of  all  obstructions. 

California.— The  United  States  new  armoured  cruiser 
California  was  launched  on  April  28tli,  at  the  yard  of  the 
Union  Ironworks,  San  Francisco.  The  California  will  have  a 
displacement  of  13,800  tons  sheathed  and  an  indicated  horse 
power  of  23,000,  giving  a  speed  of  22  knots.  Her  principal 
dimensions  are  as  follow  :  Length,  502  ft. ;  beam,  70  ft.  sheathed; 
draught,  24  ft.  6  in.  tr.,  26  ft.  6  in.  maximum,  at  which 
draught  the  top  of  the  main  belt  will  be  12  in.  above  water. 
Her  armament  will  consist  of  four  Sin.  B  guns  in  pairs  in  the 
turrets,  fourteen  6  in.  quick-firing,  eighteen  14-pounder,  twelve 
3-pounder  semi-automatic,  four  1-pounder  quick-firing,  four 
1-pounder  automatic,  two  30  Gatling,  six  "30  Colt,  and  two 
3  m.  field  guns.  She  will  also  carry  two  torpedo  tubes  sub- 
merged forward.  She  has  a  complete  steel  belt  7|  ft.  wide, 
for  244  ft.  amidships  6  in.  thick  at  the  top  and  Sin.  at  the 
bottom.  On  the  bow  and  stern  it  is  3^  in.  thick,  and  above  the 
belt  to  the  upper  deck  for  232  ft.  it  is  5  in.  The  barbettes  and 
turrets  are  protected  by  armour  6  in.  thick,  with  6Jin.  at  the 
port  plates,  and  the  conning  tower  has  9  in.  and  the  signal 
tower  5  in.  armour. 
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A   MOTOR-DRIVEN  CRANE. 

By  Dr.  Alfred  Gradbnwitz. 

The  recent  developments  in  the  internal-explosion  motors 
of  the  petrol,  alcohol,  and  gasoline  types  have  greatly 
a.ssisted  in  the  adaptability  of  this  class  of  power  producer 
for  various  purposes.  Most  readers  now  are  well  aware 
of  the  many  advantages  attained  by  the  use  of  such  motors 
in  launches  and  for  other  marine  purposes,  and  an 
interesting  application  has  now  been  made  in  the  operation 
of  cranes,  travellers,  etc.,  the  Compagnie  de  I'lndustrie 
Electrique  et  Mechanique,  Geneva,  Switzerland,  having 
successfully  adopted  such  motors  for  lifting  devices. 


Fio.  ]. — General  View  of  the  Crane. 

Steam  cranes  as  existing  for  a  number  of  years,  tliough 
constituting  a  real  progress  as  compared  with  older  methods 
of  operation,  show  some  drawbacks  which  are  perfectly 
obviated  by  the  use  of  explosion  motors.  In  fact,  a  steam 
engine  requires  a  rather  considerable  amount  of  space, 
the  fuel  is  both  dirty  and  cumbersome,  the  starting  requires 
an  interval  of  time  which  in  many  cases  ranges  between 
one  and  one  and  a  half  hours.  All  these  objections  are 
eliminated  in  the  above  scheme.  The  crane  represented  in 
fig.  1  is  driven  by  a  6  B.H.P.  explosion  motor.  All  the 
different  movements,  viz.,  the  hoisting,  as  well  as  the 
translatory  and  circular  movements,  are  most  readily 
obtained  by  means  of  levers.  The  rate  of  lifting  is  2' 35  in. 
per  second — that  is,  118  ft.  per  minute.  The  total  height 
of  the  crane  is  30'8  ft.  ;  the  maximum  charge  is  2|  tons. 
The  distance  between  the  rails  is  7  ft.  6  in.,  and  the  total 


weight  of  the  crane  without  any  charge  amounts  to  eight 
tons.  Fig.  2  is  an  elevation  of  the  explosion  motor,  in 
which  the  general  arrangements  can  be  traced,  the  silencer 


^FiG.  2. — View  of  tlie  lilotor  and  Silencer. 

being  a  prominent  feature,  whilst  fig.  3  is  a  view  of  the 
crab-gearing  with  its  levers,  brakes,  and  power  shaft. 

The  saving  secured  by  the  use  of  explosion  motors  is 
very  considerable,  the  expenses  not  exceeding  l^d.  per 


Fig.  3. — View  of  Crab  Gearing. 

hour,  including  lubrication.  It  appears  that  one  man  is 
sufficient  to  take  charge  of  the  apparatus ;  the  expenses 
for  wages  are  thus  materially  diminished.  It  may  therefore 
be  anticipated  that  this  use  of  explosion  motors  will  soon 
assume  a  great  importance. 


The  Modern  Railway  Wagon. — A  correspondent  writes, 
pointing  out  that  the  particulars  given  by  Mr.  Tangye  for 
casting  car  wheels  in  his  letter  which  appeared  in  our  last  issue 
oould  hardly  be  considered  as  new  information,  as  the  apparatus 
was  described  in  The.  Practical  Engineer  of  January  3rd,  1902 
(volume  XXV.,  page  5),  and  since  reprinted  in  Mr.  Bale's  work, 
"  Modern  Ironfoundry  Practice,"  Part  I.,  page  334. 

Correction. — Mr.  Bertram  Thomas  writes  to  correct  an 
error  in  the  description  of  his  circuit  breaker  given  in  our  issue 
of  May  6th.  He  points  out  that  the  special  advantage  is  the 
absence  of  a  carbon  break,  the  main  contacts  being  protected 
by  several  metal  auxiliary  contacts  in  parallel,  these  giving  a 
wide  break  in  a  strong  magnetic  field.  This  dispensation  is 
immensely  superior  in  every  respect  to  one  in  which  carbons 
are  used. 
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MODERN    IRONFOUNDRY  PRACTICE.* 

By  Geo.  R.  Bale,  Assoc.M.Inst.C.E. 

Framed  structures,  such  as  the  panel  illustrated  at  E,  fig. 
278,  are  a  class  of  castings  very  liable  to  fracture,  or  become 
distorted,  owing  to  irregular  shrinkage.  Diagonal  bars 
may  be  serviceable,  but  are  almost  invariably  a  source 
of  weakness  in  a  casting.  One  could  scarcely  imagine  a 
designer  introducing  a  diagonal  as  at  F,  fig.  278,  in 
which  the  sliriukage  would  be  approximately  50  per 
cent  gi'eater  than  in  any  one  of  the  four  sides  of  the 
jianel,  yet  how  often  do  we  see  diagonals  introduced  as 
at  E,  fig.  278,  although  the  only  difference,  as  compared 
with  F,  is  that  the  strain  is  balanced,  while  the  liability 
to  fracture  at  C  D  is  not  removed.  Gutter,  or  U-shaped 
castings,  when  taken  from  the  mould  are  often  found 
to  be  considerably  curved  in  the  direction  of  tlieir  length, 
owing  to  the  mould  cooling  and  setting  the  legs  first ; 
then  when  the  back  shrinks  it  pulls  upwards  the  two  ends 
of  the  casting.  Such  distortion  can  sometimes  be  prevented 
in  cases  where  the  castings  are  not  too  long  to  lift  them- 
selves, by  varying  the  time  of  throwing  off"  the  cope  until 
the  exact  time  for  ensuring  a  straight  casting  is  determined. 
In  thick  cylinder  castings  the  outer  layers  solidify  and 
commence  to  contract  first.  The  subsequent  contraction  of 
the  inner  layers,  after  that  of  the  outer  ones  is  completed, 
induces  pressure  in  the  outer  layers  ;  and  the  rigidity  of  the 
outer  layers,  by  offering  resistance  to  the  contraction  of  the 
inner  layers,  creates  tension  in  them.  The  cylinder  under 
these  conditions  will  not  withstand  so  high  a  bursting  pres- 
sure as  it  would  were  there  no  initial  strain.  A  reverse 
distribution  of  initial  stress  will,  however,  enable  the  cylinder 


Fig.  278. 


to  withstand  a  greater  bursting  pressure  than  when  under 
no  initial  stress.  This  can  be  obtained  by  arranging  for  the 
circulation  of  water  through  the  core  so  as  to  cool  the 
interior  of  the  casting  most  rapidly,  with  the  resiilt  that  the 
inner  layers  are  put  in  compression  and  the  outer  layers  in 
tension.  In  an  ordinary  way  hollow  cylinders  usually  come 
out  of  the  moulds  barrel-shaped,  owing  to  the  heat  not  being 
able  to  pass  through  the  core  so  rapidly  as  it  can  through 
the  mould ;  the  outside,  therefore,  cools  first,  and  the 
cylinder  is  made  barrel-shaped  by  the  contraction  of  the 

*  For  previous  article  see  page  466. 


interior.  The  influence  of  the  principal  constituents  on  the 
rate  of  contraction  of  cast  iron  has  already  been  touched 
upon  in  a  previous  chapter.  Briefly  stated,  combined  carbon 
is  the  most  active  ;  henco  strong  irons  have  a  high  rate  of 
contraction  ;  silicon,  within  limits,  tends  to  free  the  carbon 
and  decrease  the  rate  of  contraction  and  increase  the 
ductility  and  softness  of  the  iron,  but  beyond  these  limits 
makes  the  iron  brittle,  hard,  and  weak,  and  increases  the 
rate  of  contraction  ;  sulphur  also  increases  the  rate  of  con- 
traction ;  phosphorus  lessens  it,  and  diminishes  the  strength  ; 
while  manganese,  up  to  1  per  cent,  has  no  eff"ect,  but  at  1| 
per  cent,  if  the  ii-on  is  low  in  silicon,  it  hardens  it  and 
increases  the  contraction. 

The  influence  of  silicon  on  the  shrinkage  of  cast  iron  has 
been  made  the  subject  of  a  large  number  of  Independent 
series  of  investigations,  which  have  estab'ished  the  fact 
that  the  casting  containing  most  silicon  and  of  the  greatest 
size  decreases  in  bulk  less  than  smaller  castings  or  those 
containing  less  silicon.  The  following  figures  give  approxi- 
mately the  relation  of  shrinkage  to  size  of  casting  and  the 
percentage  of  silicon  it  contains  ; — 


Size  op  Bar  h  iNf.  Square. 


1 

0-178 

H 

0-166 

. 

2 

0-154 

n 

0-142 

3 

Q-13 

Size  of  Bar  1  in.  Square. 

1 

oir,i 

u 

0-138 

2 

0-126 

2i 
0-114 

3 

0-102 

Size  of  Bar  1  in.  by  2  in. 

Shrinkage,  in  inches  per  foot  

1 

0-13 

H 
0-117 

2 

O-.Co 

0-092 

3 

0-07S 

Size  op  Bar  2  in.  Square. 

Shrinkage,  in  inches  per  foot  

1 

OllS 

H 

0-104 

0 

0-092 

0-078 

3 

0  066 

Size  of  Bar  3  in.  Square. 

1 

o-iii 

0-006 

2 

0-083 

2i 
O-OfiS) 

3 

0-056 

Iron,  when  changing  from  a  liquid  to  a  solid  state,  follows 
the  usual  law  of  molecular  aggregation  of  crystalline  solids 
in  that  its  particles  consolidate  under  the  influence  of  heat 
in  motion,  and  the  crystals  arrange  and  group  theriiselves 
with  tlieir  principal  axes  in  lines  perpendicular  to  the 
cooling  surface.  The  lines  of  crystallisation  are  seldom 
visible  to  the  naked  eye,  except  in  the  case  of  chilled  iron. 
If  the  corners  of  a  casting  are  made  q\iite  sharp,  the  crystals 
will  be  abruptly  turned  at  these  places,  and,  meeting  each 
other  also  abruptly  for  some  distance  below  the  surface,  will 
create  a  line  of  weakness  along  which  fi'acture  is  very  liable 
to  proceed.  The  majority  of  moulders,  if  asked  why  they 
round  off  sharp  corners  of  sand  in  their  moulds,  would 
answer,  "  Metal  is  apt  to  sink  in  corners,  and  we  cut  the 
sand  away  to  leave  the  metal  to  counteract  the  shrinkage." 
Others  might  reply,  "Because  edges  of  the  mould  are  liable 
to  drop  oflF,  and  it  is  better  to  remove  the  whole  rather  than 
have  part  drop  into  the  bottom  and  make  a  dirty  casting." 
These  are  good  reasons,  but  not  the  primary  reason  a 
designer  of  castings  has  in  view  when  introducing  fillets  on  the 
patterns  and  arranging  for  roundings  off  in  the  moulds.  He 
knows  that  the  strength  of  the  castings  is  greatly  increased 
thereby,  owing  to  the  avoidance  of  "re-entrant  angles."  In 
cases  where  machined  castings  are  compelled  to  have  sharp 
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internal  corners,  without  too  great  a  sacrifice  of  strength, 
the  patterns  should  be  "filleted"  and  the  superfluous  metal 
tooled  off.  lu  the  case  of  lualleable  work,  in  which  the 
rate  of  shrinkage  is  higli,  neglect  of  a  suitable  fillet  may 
lead  to  a  serious  luss  of  castings.  Wliere  a  \  in.  fillet  may 
serve  for  a  grey-iron  casting,  at  lijast  a  |  in.  one  should  be 
employed  for  a  malleable  casting. 

(To  be  continued.) 


INTERNAL-COMBUSTION  MOTORS.* 

{Continued  from  'page  515.) 

Notwithstanding  the  knowledge  that  our  air  cycle  will  deviate 
from  a  cycle  of  constant  efficiency  under  the  assumed  conditions, 
yet  the  gas-engine  cycle  may  be  considered  to  be  fuudameutally 
one  of  tliis  nature.  In  all  modern  engines  of  the  explosion  type, 
the  attempt  is  made  to  add  all  the  heat  as  early  in  the  stroke  as 
possible,  because  heat  added  at  the  beginning  is  generally  recog- 
nised as  being  more  effective  than  heat  added  towards  the  end. 
This  becomes  evident  on  comparing  the  efficiencies  obtained  in 
actual  engines.  The  comparison  of  efficiency  of  a  -standard  air 
engine  wit  h  that  of  the  actual  engine  is  interesting  in  cases  wliere 
a  series  of  experiments  have  been  conducted  with  the  same  engine, 
varying  compression  only.  Such  experiments  have  been  made  by 
Prof.  Meyer  in  Germany  and  by  Prof.  Burstall  in  England. 
Taking  Prof.  Meyer's  residts,  I  have  calculated  out  the  air 
standard  efficiency  for  the  different  compressions,  which  ranged 
from  -to  lb.  per  square  inch  to  80  lb.  per  square  inch  above  atmo- 
sphere. 

In  Table  I.  the  results  of  this  comparison  are  shown.  The 
first  column  shows  the  actual  efficiency;  the  second  the  air 
standard  efficiency;  and  the  third  the  actual  upon  standard.  The 
foiu'th  column  shows  the  revolutions  per  minute  of  the  engine. 


Table  I. — CalciTLated  from  Professor  Meyer's  E.xperiments. 


Actual 
efficieucy. 

Air 

standard 
efficieucy. 

Actual 
Standard. 

Revolutions 
per 
minute. 

Dimensions  of  Engines,  etc. 

0-250 

0-44 

0  58 

Engine  7-8  in.   diameter  by 

0-244 

11  -8  in .  btroke.  Comparisoii 

0-42 

0  58 

249 

varies  from  401b.  to  80  lb. 

above  atmo.'.pliere. 

0-214 

0  37 

0-58 

251 

0-188 

0-33 

0-57 

225 

In  this  case,  although  the  air  standard  efficiency  varied  from 
0-33  to  0-44,  the  ratio  of  the  actual  efficiency  to  the  standard 
was  practically  constant  at  0-58.  In  the  case  where  the  number 
becomes  0  57,  this  is  evidently  due  to  the  lower  rate  of  revolution 
of  the  engine  in  that  test. 

The  first  and  second  parts  of  Table  II.  show  the  actual  and  air- 
standard  efficiencies  calculated  by  me  from  Prof.  Burstall's  tests 
(Gas  Engine  Eesearch,  Institution  of  Mechanical  Engineers) 
for  the  highest  and  lowest  results. 


Table  H, — Calculated  from  Professor  Burstall's  Tests. 


Actual 
efficieucy 

Air  standard 
efficiency. 

Actual 
Air  standard 

Maximum 
temperature. 

Dimensions  of 
engine,  etc. 

First 

A" 

0-189 

0-33 

0-57 

1145°C. 

B° 

0  212 

0-36  - 

0-59 

1098°C. 

C 

0-219 

0-43 

0-51 

1154'C. 

D" 

0-231 

0-47 

0-50 

1094'C 

Cin.  diameter  by  12  in. 

stroke. 

Revolutions  about  200. 

S<:cond. 

Compression  from  30 

to  105  lb. 

A^ 

O-lCiii 

0-33 

0-50 

175rc. 

B- 

0-187 

o-3t; 

0"52 

174.5'C. 

C 

0-172 

0-43 

0-40 

1749'C. 

Di 

0-181 

0-47 

0-38 

\izro. 

Tlie  first  and  last  columns  have  been  taken  from  Prof. 
Burstall's  tables;    the  second  and  third  columns  'have  been 


"Excerpt  of  the  "James  Forrest"  Lecture,  1904,  being  paper  read  bv  Mr. 
Dugald  Clerk  at  the  Institution  of  Civil  Engineers. 


calculated  from  the  details  given  by  him.  It  will  be  observed 
that  all  the  higher  efficiencies  were  obtained  with  maximum 
temperatures  of  about  l.lCOdeg.  Cen.  and  all  the  lower  efficiencies 
with  temperatures  of  about  1,700  deg.  Cen.  It  will  be  further 
observed  that  the  first  two  tests,  X'  and  B'-',  the  ratio  is  0-57 
and  0'59.  In  the  scccmd  two,  C  and  U",  it  falls  to  0  51  and 
0  5.  In  A'  and  B-  also  this  ratio  is  less,  0'5  and  052,  but  in 
C  and  D'  it  falls  to  0  4  and  0-38. 

It  is  interesting  to  compare  these  results  with  the  numbers 
found  in  Prof.  Meyer's  experiments,  wheiie  the  actual  efficiency 
divided  by  the  standard  efficiency  gives  practically  a  constant 
0"58,  whereas  in  Prof.  Burstall's  experiments  the  ratio  varies 
from  0-38  as  a  minimum  to  0  59  as  a  maximum.  In  both  sets 
of  Prof.  Burstall's  experiments,  at  a  certain  stage  of  com- 
pression, to  raise  compression  to  C  and  a  projecting  block 
was  attached  to  the  piston  beyond  the  junk  ring.  This  produced 
an  annulus  between  the  combustion  space  walls  and  the  pro- 
jecting block,  so  the  heat  of  the  explosion  was  rapidly  lost, 
more  rapidly  with  high  temperatures  than  with  the  low 
temperatures;  so  that,  instead  of  efficieucy  increasing  with 
increased  compression,  in  the  high  temperature  cases  the 
efficieucy  actually  fell,  so  as  to  be  less  at  high  compressions  than 
at  low  compressions;  that  is,  instead  of  a  continued  increase  of 
efficiency  with  increased  compression,  at  a  certain  point  the 
efficioicy  fell  instead  of  rising. 

Itiese  experiments  very  clearly  show  the  prejudicial  effect  of 
higli  temperatures  in  increasing  heat  losses,  and  also  the  evil 
effect  of  cooling  surfaces  of  certain  cunhgurations.  Prom  these 
numbers  it  may  be  taken  tliat  in  motors  of  ordinary  commercia! 
constructions  of  to-day  the  actual  efficiencies  vai"y  from  0'5  to 
0-6  of  the  air  standard  efficiencies,  depending  on  the  dimensions 
of  the  engine  and  the  success  of  the  designer  in  arranging  the 
shape  of  the  combustion  space,  and  also,  of  course,  upon  the 
pertectioir  of  the  action  of  the  valves.  The  deviation  of  the 
actual  from  the  air  standard  efficiencies  are,  of  course,  due  to 
heat  losses  to  cylinder  and  piston,  heat  additions  at  improper 
periods  varying  specific  heats  due  to  the  fact  that  the  working 
liuid  of  the  gas  engine  is  not  j)ure  air,  and  possibly  to  change 
of  specific  heat  with  changing  temperature. 

Many  useful  lessons  can  be  gathered  from  these  tables.  From 
them  it  is  evident  that,  under  whatever  conditions  the  assumed 
air  engine  be  operated,  diminution  of  compression  volume  means 
increased  efficieucy;  and  from  the  comparisons  of  the  actual 
with  the  air  standard  efficiencies  it  is  also  apparent  that  large 
engines  approach  more  nearly  to  the  standard  efficiencies  than 
small  oneiS,  and  that  loss  is  occasioned  by  high  flame  temperature 
and  by  improperly  disposed  cooling  surfaces. 

Although  it  is  evident  that  the  practical  results  follow  the 
standard  results  with  some  closeness,  yet  much  information  is 
required  before  a  really  accuj-iite  standard  engine  of  comparison 
could  be  formulated.  Before  tlus  can  be  done  considerable 
investigation  is  required  into  the  actual  conditions  found  in 
gaseous  explosions,  and  jjerliaps  the  first  question  which  must 
be  definitely  settled  is  that  of  the  specific  heat  of  air  and  the 
various  gases  which  enter  into  the  chemical  action  of  com- 
bustion at  temperatures  ranging  from,  say,  about  500  deg.  Cen.  to 
about  2,000  deg.  Cen  .  No  satisfactory  determinations  have  been 
made  at  these  high  temperatiu-es.  All  gas  engine  explosion 
experience  is  against  the  assumption  of  any  possibility  of  proving 
changing  specific  heat  by  combustion  experiments.  I  have  made  a 
series  of  experiments  upon  London  coal  gas  with  a  new  apparatus 
of  great  accuracy.  From  the  curves  deduced  I  have  selected  a 
common  pressure  and  measured  carefully  the  rate  of  cooling  from 
that  common  pressure.  If  the  specific  heat  be  changed,  then  the 
rate  of  cooling  will  be  constant  from  any  given  temperature. 
The  choice  of  a  common  pressure  means  that  at  the  particular 
period  of  time  in  the  explosion  vessel  the  mean  temperature 
of  the  gas  is  the  same.  If  the  temperature  of  the  gases  be  the 
same,  and  the  cooling  surfaces  be  of  the  same  teniperatiu-e,  then 
the  falling  curve  for  all  mixtures  should  be  invariable. 

The  phenomena  familiar  to  all  gas  engineers  of  a  high 
expansion  line  in  oases  of  weak  mixtures  also  proves  that  some 
method  of  adding  heat  is  present  other  than  any  mere  change 
of  specific  heat.  By  properly  proportioning  the  mixture  in  a 
gas  engine  cylinder,  even  firing  it  quite  completely  at  the 
begiiruing  of  the  stroke,  it  can  be  shown  that  almost  any  desired 
curve  of  fall  may  be  obtained  up  to  the  isothermal  line,  and 
this,  of  course,  is  quite  inconsistent  with  the  hypothesis  of 
change  of  specific  heat.  The  physicists  would  do  great  seiwice 
to  the  gas  engineers  if  they  would  detennine  the  specific  heat 
of  o.xygen,  nitrogen,  steam,  carbonic  oxide,  and  hydrogen,  at 
these  high  temperatures  by  some  methods  which  do  not  involve 
combustion.    Several  methods  suggest  themselves. 

The  first,  and  most  obvious,  perhaps,  is  to  compress  air  or 
the  gas  to  be  examined  iir  a  pump  cylinder,  using  a  heavy 
powerful  engine  of  the  Diesel  class,  diiving  the  pump  from 
auother  motor,  causing  the  pump  to  begin  with,  say,  to  take  in 
air  charge  from  the  atmosphere,  compress  it  to  a  high  degree, 
expand  it  and  reject  it  on  the  four-cycle,  taking  care  to  lubricate 
the  cylinder  without  any  inflammable  mateiial.  At  the  same 
time,  the  cylinder  cover,  the  cylinder  walls  and  the  piston,  should 
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bo  water-jacketed,  and  the  licat  How  measured  iu,  say,  i'wc  dis- 
tinct sections  by  causing  as  mucli  water  flow  through  each 
section  as  would  kce]}  tlie  discharge  teni2)eratm'e  constant.  In 
this  way,  by  comparing  comjjression  and  expansion  curves 
together  with  heat  flow,  it  would  be  possible  to  calculate  the 
sjieeific  heat  of  air  or  any  gas  experimented  ujJou  without 
introducing  the  uncertain  'element  of  combustion  at  all.  With 
a  com^jression  space  of  about  3  per  cent  and  a  maximum  pressure 
of  about  2,0001b.  per  square;  inch,  the  temperature  of  about 
1,000  deg.  Cen.  would  be  attained.  The  heat  added  in  this 
case  would  be  measured  by  the  mechanical  work  done  upon  the 
air  or  other  gas.  Such  experiments  would  be  most  valuable 
to  the  engineer;  and,  pro2>crly  handled,  would  be  capable  of 
giving  very  accurate  results. 

Another  method  which  suggests  itself  is  to  heat  the 
air  electrically  by  means  of  incandescent  wires,  at  constant 
pressure,  keeping  up  a  flow  past  the  wires,  measuring  the  tem- 
perature of  the  air  when  incandescent  by  Professor  C'allcndar's 
beautiful  iustrumcuts,  and  absorbing  the  heat  of  th'-  air  in  a 
calorimeter.  This  method  also  would  determine  positively  the 
specific  heat  of  air,  or  any  other  gas  at  a  'high  tcmpjrature. 

Another  method  still  suggests  itsi?lf,  and  this  hva  been 
attempted  by  me;  that  is  to  jn'oduce  a  gaseous  explosion,  then 
liberate  the  pressure  through  wire  gauze  in  a  vaeuuus  vessel  at 
an  extremely  rapid  rate,  so  rapid  as  to  damp  down  the  entire 
combustion,  say,  in  about  oiue-hundredth  of  a  second,  then 
attempt  to  measure  the  inflammable  gas  which  was  not  burned, 
and  so  estimate  for  any  given  period  of  a  gaseous  explosion, 
either  iu  an  engine  or  in  a  closed  cylinder,  the  amount  of  heat 
evolved  at  a  given  2>oint. 

These  ex^jeriments  are  both  trou))lesoiiie  and  expensive;  to 
get  accurate  jihysical  constants  would  involve  several  years' 
work,  but  surely,  apart  altogether  from  the  jjractical  use  to 
the  gais  engineer,  which  would  be  very  great  indeed,  the  scientific 
interest  alone  is  of  a  high  order.  They  would  throw  important 
light  upon  our  present  ideas  of  temperature  and  tem2)erature 
standards,  in  addition  to  settling  important  physical  constants. 

The  determination  of  the  maximum  temperatures  of  gaseous 
explosions  dejjends,  to  a  large  extent,  on  a  knowledge  of  the 
chemical  actions  going  on  in  an  exjjlosiou.  These  actions  are 
of  a  very  comjflicatecT  kind,  and  more  exact  knowledge  as  to 
their  nature  will  exercise  considerable  influence  upon  the 
future  of  the  interual-combustiou  motor.  Before  attempting 
to  calculate  the  temperature  of  gaseous  explosion  from  pressures 
produced  by  that  explosion,  it  is  necessary  to  consider  the 
particular  inflammable  material  used  to  produce  the  combustion, 
and  it  is  especially  necessary  to  consider  the  atomic  and  mole- 
cular volumes  of  the  materials  entering  into  the  chemical  action 
both  before  and  after  combustion.  Assuming  comjilete  com- 
bustion, it  is  well  known  that  a  maximum  cxjilosive  mixture  of 
hydrogen  and  oxygen,  or  carbonic  oxide  and  oxygen,  suflers  a 
contraction  of  one-third  in  the  passage  from  the  uncombined 
gases  to  the  compounds,  steam  or  carbonic  acid.  Where  these 
substances  exist  in  moderate  amount,  as  in  coal  gas,  and  atmo- 
spheric air  sup2>lies  the  oxygen,  the  maximum  contraction  on 
complete  combustion  is  not  very  serious.  It  amounts  to  about 
2  per  cent  to  3  per  cent.  Where  2woducer  gas  or  water  gas  is 
used,  however,  the  chemical  contraction  may  be  miich  greater. 
In  the  use  of  hydro-carbons  such  as  occur  in  petroleum  and 
jietrol,  hydro-carbons,  say,  such  as  butylene,  amylene,  he2Jtane 
and  octane,  it  is  fotmd  that,  instead  of  contraetiuns,  molecular 
ex2musions  oci'ur. 

It  is  absolutely  necessary,  however,  before  any  accurate 
standard  of  com23arison  can  be  foi-mulated,  to  know  with  some 
exactness  the  real  actions  occurring  in  gaseous  ex23losions,  as 
hearing  upon  tlie  25ro2>ortion  of  combustion  at  given  stages  of 
the  explosions.  A  further  question  has  to  lie  cnnsidcred  iu  this 
regard  :  in  the  internal-combustion  iiKitdr,  the  cyele  of  operations, 
charging"  and  com2Mes«ing,  2)i()cecds  witli  one  SL't  of  chemical 
substances,  and  the  combustion  at  once  changes  tho.=<e  sub- 
stances into  other  compounds.  The  question  then  arises,  in 
calculating  the  heat  added  at  constant  volume,  which  specific 
heat  is  to  be  taken,  the  mean  S2Jecific  heat  of  the  working  fluid 
before  combustion,  or  its  mean  sjrccitic  heat  alter  ((iiiibiistion. 
This  question  cauiiot  be  definitely  answered  without  knowing 
the  exact  history  of  the  change  of  the  chemical  nature  of  the 
working  fluid;  so  that,  iu  calculating  from  existing  engine 
diagrams,  it  is  im25ossible  to  say  at  2)re.seut  with  accuracy,  even 
how  much  heat  has  been  added  at  the  minimum  volume,  and 
liow  much  is  added  during  ex2>ausion.  That  heat  is  added 
during  ex25ansion  in  many  cases  does  not  seem  open  to  doubt ; 
but  how  much  heat  is  added  de23einds  upon  a  knowledge  of  the 
chemical  history  of  the  working  fluid  within  a  period,  in  a 
large  engine  of  about  one-sixth  of  a  second,  and  in  a  small 
motor-car  petrol  engine  within  a  period  of  one-twentieth  to 
one-fiftieth  of  a  second. 

These  are  the  facts  wJiich  the  engineer  requires  before  the 
properties  of  an  engine  can  be  formulated  to  be  used  as  a  really 
accurate  standard  engine  of  coni23arison.  No  doubt  a  some- 
what olosei  assumption  may  be  made  than  has  been  here  nradc 
by  oompariug  the  gas  engine  with  an  air-engine  standard.  It 


is  known,  for  example,  that  the  ratio  of  B2>ecitie  heat  at  constant 
volume  to  specific  heat  at  constant  2>ressure  in  many  gas  engine 
mixtures  before  explosion  is  1:1'38,  and  after  explosion  1:1'37. 

A  calculation  has  been  made  of  the  efficiency  of  two  assumed 
cases  of  air  standard  engines  where  expansion  and  coniijression 
are  both  adiabatic,  but  where  the  adiabatic  compression  follows 
the  curve  P V =  constint,  and  the  adiab.ttic  expansion  is  PV'"'''. 
Where  the  maximum  temiierature  is  1,600  deg.,  and  the  suction 
tem|3eratvre  100  deg.  C,  the  efficiency  is  0'446     If  specilic  heat  at 

constant  pressure  be  t.iken  as  264'5  foot-lbs.,  ''^  =  \      If  the  specific 

r  0 

heat  be  taken  as  252'4  uuder  the  same  circumstance.s,  then  the 
efficieucy  becomes  0'-t67. 

iu   the   case   where    expansion    is    PV'''',    compression  P 

^  =  1,  sjiecifiu  heat  of  constant  volume  261'5  foot-lbs.  between 
)•  5 

]  ,600  deg.  t'en.  and  100  deg.  Cen.,  then  E  is  equal  to  0-44-1. 
Here,  iu  both  these  oases,  which  closely  resemble  practical  cases, 
the  deviation  from  .standard  is  not  great. 

The  lessons  of  the  simplified  standard  engine  of  com2)arisou 
which  has  just  been  discussed  are  very  clear,  and  gas-engine 
constructors  have  noted  that  anrong  all  uncertainties  there 
emerges  one  certain  fact,  that  the  higher  the  com2)re&sion^ — or 
rather,  the  smaller  the  compression  S2)ace  relatively  to  the 
cylinder  volume — the  greater  the  economy  to  be  obtained  from 
the  engine.  They  have  seized  u2}on  this  fact,  and  the  past  2.5 
years  of  J']nglisli  and  eoiutineutal  practice  have  shown  steadily 
increasing  compression.  Im2n'ovement  in  this  direction  may  be 
considered  as  due  to  bettering  the  conditions  of  the  the-rmo- 
dynamic  cycle;  but  another  line  of  im23rovenient  is  also  o2Jen, 
and  that  line  is  to  reduce  the  heat  losses  to  the  lowest  possible 
point.  All  internal-combustion  motors  suft'er  large  heat  losses 
because  of  the  contradictory  requirements  of  the  25ractical  cycle. 
The  cycle  requires  a  charge  of  working  fluid  first  as  cold  as 
possible,  then  compression  of  that  charge  without  heat  loss  or 
gain,  then  combustion  23i'oducing  high  temperatures,  succeeded 
by  expansion,  also  without  heat  loss  or  gain.  In  an  ordinary 
iuternal-combustioji  motor  of  medium  size  these  opposite  con- 
ditions follow  each  other  iu  the  same  cylinder  at  intervals  of 
'  about  one-sixth  of  a  second,  and  in  a  higli-s2)i;ed  2)etrol  motor  at 
from  one-twentieth  to  one-fiftieth  of  a  second.  It  is,  there- 
fore, ini23o&sible  to  arrange  cylinder  conditions  to  minimise 
heat  flow,  because  any  attempt  to  keep  surfaces  hot  to  prevent 
heat  loss  at  once  introduces  heat  into  the  working  fluid  at  a 
time  when  it  should  remain  cold.  Some  heat  loss,  therefore, 
from  the  hot  gas  to  the  relatively  cold  walls  is  unavoidable. 
This  loss,  however,  becomes  naturally  less  and  less  with  increas^e 
in  the  dimensions  of  the  engine. 

With  engines  of  similar  proportions,  the  surface  exposed  for 
cooling  flame  increases  as  the  square,  while  the  capacity  of 
the  engine  increases  as  the  cube.  From  this  it  follows  that  the 
larger  engine  should  lose  less  heat  proportionately  than  the 
small  ones.  This  is  found  to  be  the  case,  but  it  is  also  found 
that  in  engines  above  certain  dimensions  the  reduction  of  cooling 
surface  can  be  23ushed  too  far.  This  is  due  to  the  fact  that  an 
engine  2>iston  has  to  com2JresS'  an  inflammable  mixture  to  high 
2)ressure  before  ignition  occurs  at  all.  If  the  products  of  the 
previous  combustion  be  not  entirely  removed,  tlien  in  a  large 
engine  the  tem2Derature  remains  so  elevated  that  the  initial  or 
suction  temperature  of  the  engine  is  raised,  and  at  high  oom- 
2)rcssions  25i'e-iguitions  occur. 

This  question  of  25i'e-iguitioiis  limits  the  engine  designer  iu 
many  ways,  and  it  becomes  absolutely  neoessary  to  preserve  the 
inflammable  mixture  duiuiig  com2ire.ssion  at  a  tenqjerature  below 
its  igniting  point.  Any  inflammable  mixture  only  requires  to 
be  sufficiently  conqjressed  to  iguits  without  any  other  means  of 
inflammation.  Unfortunately,  the  conditions  of  maximum 
economy  in  engines  are  also  conditions  which  favour  2)re-ig'iiition. 
In  small  engines  pre-ignitions  are  rare  and  are  not  dangerous; 
in  larg-c  engines  they  are  unfortunately  somewhat  frequent, 
unless  mean  23iessures  be  kept  down  and  extensive  cooling 
adojjted,  and  when  they  do  occur  they  are  somewhat  dangerous. 

It  is  unfortunate,  also,  that  no  exact  knowledge  exists  as  to 
Ihe  temperature  of  ig-nition  of  different  gaseous  mixtures.,  and 
the  engineer  has  been  obliged  to  accumulate  very  considerable 
knowledge  of  the  subject  by  the  simple  process  of  2)ushing  his 
com2Jressiou  with  each  gaseous  fuel  as  high  as  he  dare  withont 
2)roducing  jire-iguition.  If  with  any  fuel  he  23i'oduces  pre- 
ignitions,  then  lie  at  once  alters  his  conqn-ession  si>ace  and 
other  parts,  so  as  to  reduce  the  compression. 

It  is  found,  for  example,  that  with  weak  gases  of  the  pro- 
ducer type,  such  as  blast-furnace  gas,  conqwessions  may  be 
carried  very  much  farther  than  with  very  inflammable  gases, 
such  as  town's  gas  or  natural  gas.  As  a  rule  it  may  be  taken 
that  gases  which  are  rich  in  hydrogen  are  highly  inflammable, 
and  pre-ignite  readily.  Such  dangerous  mixtures  can  only  be 
I'onqjresscd  to  a  moderate  degree  without  risk.  It  has  been 
found,  for  example,  that  in  petrol  engines  the  conqjression  can 
be  carried  higher  than  in  heavy  oil  engines,  and  that  with 
some  kinds  of  heavy  oil  compression  must  be  lower  than  with 
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other  kinds.  Ou  the  other  haud,  it  appears  that,  with  alcohol 
as  the  iiiiiamiiiable  material,  compressious  can  be  carried  very 
much  higher  thau  with  petrol. 

At  present  the  eugiueer  knows,  from  previous  experience,  that, 
it'  he  carries  his  comjjression  beyond  a  certain  limit  for  a 
certain  gas,  he  will  at  once  make  his  engine  relatively  unworkable 
by  frequent  pre-iguitions.  The  great  limiting  element  in  all 
internal-combustion  motors,  so  far  as  high  compressions  are 
concerned,  is  this  one  of  ,i>re-iguitiou.  Pre-igiiitions  are  due 
to  many  causes;  sometimes  to  a  small  incandescent  part  of 
metal  within  the  cylinder;  sometimes  to  a  porous  surface  of 
metal  within  the  cylinder;  sometimes  to  a  hot  piston  end; 
sometimes  to  an  over-heated  exhaust  valve ;  possibly  to 
charred  matter  of  carbon  deposited  in  the  cylinder.  In  all 
cases,  however,  pre-ignition  occurs  owing  to  the  tendency  of 
these  engines  to  be  over-heated.  In  large  engines  of  perhaps 
200  H.P.  and  upwards  pre-ig'iiitious  are  only  avoided  by  excessive 
water  cooling  of  all  parts  and  a  j)lentiful  flow  of  cooling  water 
at  low  temperature. 

Definite  chemical  information  is  much  wanted  on  the  ignition 
points  of  various  gaseous  mixtures  when  treated  under  internal- 
combustion  motor  conditions  in  fairly  large  volumes.  Expeii- 
meuts  such  as  chemists  sometimes  conduct,  in  narrow  glass  ov 
metal  tubes,  are  of  little  use  in  considering  this  question  of 
pre-ig-nition.  Such  experiments,  if  made,  would  require  to  be 
performed  with  comjiaratively  large  bodies  of  material  exposed 
for  definite  fractions  of  a  second  to  certain  graduated  tem- 
peratures. 

It  has  been  found,  then,  that  iu  large  engines  the  reduction 
of  cooling  surface  can  be  carried  too  far;  in  small  motors  the 
better  the  surface  arrangements  the  better  for  the  economy  of 
the  engine;  but  in  large  engines  the  practical  point  is  the  more 
important  jjoint,  so  that  cooling  surfaces  are  deliberately 
increased  in  proportions  for  the  purpose  of  reducing  this 
difficulty. 

(Tu  he  rutilunicd .) 


showed  lamentable  ciiveles.siie«s  and  lack  of  knowledge  on 
the  part  of  those  responsible.  No  periodical  examinations 
were  made  of  the  press  as  to  its  condition,  and  it  was 
even  bought  second-hand,  and  worked  without  a  proper 
inspection  and  test.  No  roducing-valve  gauge  was  fitted 
on  the  supply  pipe,  the  pressure  being  reduced  by  the 
clumsy  and  dangerous  method  of  keeping  the  cock  only 
partially  open — to  about  one-fourth  of  its  capacity.  More- 
over, the  stoj)  cock  was  placed  so  tliat  it  could  easily  be 
lampered  with,  and  the  evidence  showed  that  at  the  time 
of  the  explosion  it  had  actually  been  tampered  with  and 
was  fully  open,  admitting  steam  at  about  60  lb.  pressure. 
One  of  the  owners,  the  manager,  and  the  mechanic  who 
had  been  called  in  at  the  time  of  the  purchase  to  report 
on  the  press,  and  had  said  "'  that  it  was  as  good  as  new," 
were  ordered  to  pay  £25,  £10',  and  .£10  respectively 
towards  the  costs  of  the  inquiry. 

Explosion  from  a  Portable  Boiler,  due  to  Faulty 
Mudhole  Cover. 

No.  1478.  The  boiler  was  of  the  semi-portaljlc  loco- 
motive type,  and  used  by  a  builder  and  contractor.  Five 
nmdholes,  ."51^  in.  by  2|  hi.,  were  cut  in  the  outer  fu'ebox 
plates,  two  in  the  front  plate,  one  in  each  side  plate,  aiid 
one  in  the  throat  plate ;  the  holes  in  the  side  ])late  wei  e 
fitted  with  outside  covers,  and  the  others  with  inside  coveis, 
the  bolts  in  each  case  being  |  in.  in  diameter.  The  bdilcr 
was  jieriodicalh'  examined  by  the  Engine,  Boiler,  azid 
]<]mployers'    Liability    Insurance    Co.    Limited,    and  was 
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Explosion  from  a  Steam  Press. 
No.  1477.  The  steam  press,  which  was  used  for  finishing 
hosiery  goods,  was  made  of  cast  iron,  and  consisted  of 
two  hollow  rectangular  blocks,  steam-heated.  The  lower 
l)lock  was  stationary,  the  upper  one  being  raised  and 
lowered  by  means  of  a  screw  working  in  a  nut  fitted  to 
a  heavy  cast  iron  beam  passing  over  the  top  of  the  press 
from  side  to  side,  and  supported  by  pillars  resting  on  the 
lower  block.    The  method  of  workiu"-  Avas  to  admit  steam 
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to  both  blocks,  so  as  to  keep  them  at  sufficient  temperature 
to  give  the  hosiery  a  proper  finish.  The  steam  ^vas 
supplied  by  a  ^  in.  iron  pipe,  connected  to  a  high-pressure 
boiler,  and  was  contiolled  by  an  ordinary  straiglit-through 
valve;  there  was  also  a  valve  and  pipe  fitted  to  each 
section  for  discharging  condensed  water.  The  explosion 
Avas  caused  by  the  steam  pressure  in  the  boxes  being- 
greater  than  they  were  able  to  withstand.    The  evidence 
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tested  by  hydratdic  pressure  to  7.')  lb.  ])er  sq.  in.  seven 
months  previous  to  the  exj)losion.  The  joint  was  made  of 
a  circular  rubber  ring  2|  in.  outside  diameter,  in.  wide, 
and  \  in.  thick.  The  explosion  was  caused  by  tlie  failure 
of  the  "dog"  bolt  used  for  securing  tiie  cover  (.)f  the 
left-hand  leading  corner  mudhole.  As  the  head  of  the 
bolt  which  bridged  the  mudhole  was  only  J  in.  broad, 
and  the  oval  hole  was  3^  in.  by  '1\  in.,  there  was  a  large 
opening  left  when  the  outside  cover  was  off.  Unfoitu- 
nately,  the  attendant  lost  his  life  by  the  explosion. 


Explosion  from  a  Cast-iron  Tee  Piece,  due  to 
Water-hammer  Action. 
No.  1179.  The  tee  piece  formed  part  of  a  range  of 
iiuvin  steam  pipes,  which  extended  from  the  boilers  to  the 
engine,  as  shown  in  the  sketch.  It  was  1  ft.  8  in.  in  length 
and  3  ft.  high  over  the  flanges,  which  were  all  l.jiii. 
diameter  and  IVm.  in  thick.  Tlie  bore  of  each  brancli  was 
about  8  in.,  and  the  tliickness  of  metal  lietween  the  flanges 
varied  from  J!  in.  to  ^  in.  along  tlie  lines  of  fracture.  Tlie 
short  branch,  which  formed  tlie  upper  jiarl  of  tlie  tee.  was 
closed  with  a  blank  flange,  and  the  long  lower  branch. 
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which  formed  a  water  trap  for  the  steam  range,  was  closed 
with  a  similar  flange,  bored  at  its  centre,  and  fitted  with 
a  pipe  1  in.  diameter,  which  conducted  the  discharge  from 
the  trap  through  a  drain  cock  into  a  covered  sewer  at 
some  distance  from  the  engine  room.  The  explosion 
probably  resulted  from  a  shock  produced  by  water-hammer 
action  when  draining  the  steam  pipes  under  i)ressure, 
a  contributory  cause  being  a  pre-existing  crack  in  the 
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metal,  which  might  have  originated  from  a  similar  cause 
at  a  former  period.  Portions  of  the  metal  forming  one 
side  of  the  tee  piece  between  the  flanges  were  ruptured 
and  blown  away,  leaving  an  aperture  considerably  in  excess 
of  the  area  of  the  steam  pipe,  through  which  steam  at  a 
pressure  of  80  lb.  per  sq.  in.  escaped  from  three  boilers  in 
the  engine  room.  The  chief  engineer  died  from  septic 
poisoning,  resulting  from  injuries  which  he  received  at  the 
time  of  the  explosion. 


Explosion  from  a  Vertical  Boiler,  due  to  the  Use 
of  Salt  Water. 

No.  1480.  The  boiler  was  of  the  vertical  type,  and  used 
for  propelling  a  fishing  vessel  and  working  the  capstan,  and 
was  almost  new  at  the  time  of  the  explosion.  The 
explosion  was  cleai'ly  due  to  the  firebox  plates  being  over- 
heated owing  to  excessive  accumulation  of  scale.  It  was 
evident  that  the  fresh-water  tanks  were  not  of  sufficient 


Fig.  1. 
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capacity  to  make  up  the  waste  of  water,  and  that  a  large 
amount  of  sea  water  was  used  without  adequate  means 
having  been  adopted  to  prevent  the  water  in  the  boiler 
attaining  too  high  a  density.  By  the  explosion  the  plates 
on  the  starboard  side  of  the  firebox  bulged  inwards  about 
3  ft.  circuniferentially,  part  of  which  had  a  protuberance 
of  about  10  in.  wide  by  18  in.  height  and  2  in.  depth. 
The  plate  was  forced  over  the  riveted  head  of  one  of  the 
screwed  stays,  and  through  the  opening  left  by  the  stay 
steam  and  water  rushed  into  the  firebox. 


The  oommissiom.  wMch.  has  been  inquiring  into  the  process 
of  iron  smelting  by  electricity,  with  a  view  to  its  adoption  in 
Canada,  has  reported  that  pig  iron  can  be  sinelted  as  cheaply 
by  electricity  as  by  blast  furnaces.  This  makes  the  adoption  of 
the  process  comnicicially  feasible  in  the  Dominion,  and  parti- 
cularly in  Ontario,  where  the  large  number  of  water  powers 
for  the  development  of  electric  energy  will  reduce  to  a  minimum 
tlie  cost  of  erecting  and  operating  electric  plants. 


WORK  AND  WAGES. 


Birkenhead. — Work  iu  this  district  is  declining. 
H.M.S.  Canoijus  has  completed  her  trials  in  a  satisfactory 
manner,  and  will  soon  be  completed,  which  will  involve 
the  paying  off  of  a  considerable  number  of  engineers,  there 
already  being  more  idle  than  for  several  years.  llepair 
shops  are  very  dull,  and  the  outlook  for  the  summer  is 
somewhat  depressing. 

Bradford. — There  is  very  little  improvement  in  the 
engineering  trade  in  this  district,  one  large  finn  being 
obliged  to  suspend  a  number  of  men.  In  the  matter  of 
textile  industi'ies  there  seems  to  be  a  slight  improvement, 
and  it  is  hoped  the  lioyal  visit  will  improve  this  trade, 
which  may  have  a  good  effect  on  the  textile  machine 
makers. 

Glasgow. — ^Trade  in  Glasgow  is  hnproving,  as  good 
orders  are  being  placed  with  many  of  the  firms,  so  that  the 
number  of  unemployed  is  decreasing  every  week  in  every 
departmenti. 

Huddersfield. — -There  is  veiy  little,  if  any,  improve- 
ment in  this  district,  several  shops  that  have  had  continuous 
work  for  many  years  beginning  to  feel  tire  effect  of  the 
general  depression.  One  'finn,  having  recently  built  new 
works,  is  now  dischai'ging  their  hands.  This  fu-m  has  also 
introduced  the  "one-break"  system  with  a  52|  hour  week, 
and  thei'e  is  veiy  nmch  dissatisfaction  expressed  by  the 
workmen,  who  want  considerable  concessions  and  modifica- 
tions in  the  system. 

Lincoln. — All  firms  in  this  district  are  fully  employed, 
trade  being  good.  Overtime  and  extended  overtime  is 
becoming  general,  and  the  prospects  for  the  sutmner  are 
all  that  could  be  desired,  the  war-  not  having  interfered 
ut  all  apparently  with  the  trade  at  Lincoln.  The  portable 
engine  ti'ade  is  especially  good,  oiders  being  booked  foi' 
nuiny  months  ahead;  in  fact,  all  machine  trade  is  very 
good  tkroughout  the  district. 

Neath. — There  is  very  little  improvement  to  report  in 
this  district,  short  time  being  worked  in  many  cases.  One 
foundiy  is  busy  with  work  foi-  a  local  tramway ;  iu  all  the 
other  shops  theie  is  just  ordinaiy  repair  woi'k,  with  no 
new  work  at  all  on  hand.  The  local  tinplate,  copper,  steel, 
and  chemical  works  are  fairly  well  employed,  while  the 
colliei'ies  are  moderately  busy. 

Norwich. — ^The  trade  in  this  district,  which  for  a  short 
time  appeared  to  be  impiwed,  has  considerably  decreased 
during  the  past  mouth,  one  firm  being  obliged  to  discharge 
several  hands  weekly,  whilst  the  other  firms  are  at  a  stand- 
still, with  very  little  prospect  of  improvement  in  the  near 
future. 

Middlesbrough. — Trade  in  the  engineering  line  has 
improved  during  the  last  month.  Only  2  per  cent  of  the 
engineers  are  idle,  and  good  prospects  for  steady  -  work 
during  the  summer  months  at  the  shipyards  and  marine- 
engine  shops  are  apparent.  The  employers  in  the  building 
trade  are  asking  for  a  reduction  in  wages  from  all  trades 
connected  with  building,  and  there  are  signs  that  the  men 
will  accept  a  reduction  equal  to  half  what  the  employers 
are  asking  for.  Tlie  pipe  foundries  and  bridge  yards  are 
fairly  well  off'  for  orders.  Electrical  engineers  have  also 
plenty  of  work. 


May  13,  1904] 


THE    PRACTICAL  ENGINEER. 


557 


INVENTIONS  OF  THE  WEEK. 

By  Marks  and  Clerk,  The  Practical  Engineer  Patent  Agency, 
18,  Southampton  Buildings,  Chancery  Lane,  London,  W.C.  ; 
30,  Cross  Street,  Manchester;  and  13,  Temple  Street, 
Birmingham. 

The  first  date  given  after  the  number  of  each  specification  %g  the  date 
of  application.  The  second  date  is  that  of  the  advertisement  of 
acceptance  of  the  complete  specifications. 

The  following  accepted  specifications  were  advertised  on  the  date 
mentioned,  and  within  two  months  of  such  date  any  person  properly 
interested  can  oppose  the  sealing  and  grant  of  the  patent  by  giving 
formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  specification  herein  referred  to,  or  oj  any  other  published 
patent  specification,  will  be  forwarded  post  free  for  one  shilling  upon 
application  being  sent  to  Messrs.  Marks  and  Cleric  at  either  of  the 
above  addresses. 

Fluid-pressure  Turbines.  Kegenbogen.  No.  7937,  of  6th 
April,  1903.  Ad.  of  ac,  April  13th,  1904. — This  invention  relates 
to  a  flnid-pressure  turbine,  having  an  annular  steam  chamber 
and  provided  with  an  annular  radial  passage  comimmicating 


Fig.  1.  Fig?,  i  and  3. 

Specification  No.  7937,  of  1903. 


therewith,  having  such  configuration  a«  will  render  it  equivalent 
to  an  expansion  nozzle  and  means  for  directing  the  motive  fluid 
as  it  passes  on  to  the  moving  blades,  the  object  being  to  pre- 
vent the  fluid  from  impinging  upon  a  part  of  the  moving  blades 
where  it  can  do  no  useful  work. 

Screw  Jacks.  W.  B.  Lake  and  E.  F.  Elliot.  No.  11115,  of 
15th  May,  1903.  Ad.  of  ac,  13th  April,  1904..— This  invention 
relates  to  a  screw  jack  more  especially  intended  for  lifting 
motor  cars  and  other  vehicles,  and  the  primary  objects  are  to 
prevent  the  screw  running  back,  to  obtain  a  quick  adjustment 
of  the  screw  to  the  height  of  the  work  and  to  provide  means 
of  ej.tending  the  length  of  the  screw  or  range  of  the  tool,  when 
desired.    The  invention  comprises  a  standard  having  a  plain 


Fio,  1  Fig-  2- 

Specification  No.  11115,  of  1903. 

hole  formed  therein,  a  lifting  screw  loosely  mounted  in  said 
hole,  a  longitudinal  groove  in  the  screw,  a  co-acting  key  fixed  , 
with  the  standard,  a  box  at  the  top  of  the  standard,  a  horizontal 
bevel  wheel  mounted  in  said  box,  a  ring  of  teeth  on  the  upper 
surface  of  the  wheel,  a  loose  nut  upon  the  lifting  screw  having 
a  co-acting  ring  of  teeth,  a  box  at  the  side  of  the  standard  having 
mounted  therein  a  vertical  bevel  wheel  gearing  with  the  hori- 
zontal bevel  wheel,  and  means  for  attaching  a  ci-ank  handle  or 
key  to  the  vertical  wheel. 


Throttle  Valves  for  Steam-eng-ine  Governors.  W.  H. 

Allen  and  E.  W.  Allen.  No.  12195,  of  2nd  .Tunc,  1903.  Ad. 
of  ac,  13th  April,  1904. — This  invention  relates  to  a  throttle 
valve  formed  with  an  annular  chamber  surrounding  a  cylindrical 
chamber,  and  with  hollow  cylindrical  valves,  having  tapering 
posts  in  their  sides  and  closed  at  one  end,  and  coupled  together 
playing  to  and  fro  through  openings  in  oii]>ositc  sides  of  the 
walls  of  the  cylindrical  chamber  when  the  walls  divide  thi? 


Fig.  1.  Fia.  2 

Specification  No.  12495,  of  1903. 

chamber  from  the  annulai-  chamber  surrounding  it.  The  moving 
valve  is  formed  of  two  hollow  cylinders  (fig.  2)  each  closed  at 
one  end  and  carried  at  a  distance  apart  on  owe  stem,  and  each 
also  having  parts  through  its  sides  tapered  off  at  that  end  which 
is  towards  the  closed  ends  of  the  cylinders,  and  which  by  the 
movement  of  the  valve  can  be  brought  above  or  below  the  end 
of  the  cylindrical  seats  within  which  the  valve  works. 

Driving  Chains.  Hans  Renold  and  Hans  Renold  Ltd.  No. 
12817,  of  8th  June,  1903.  Ad.  of  ac,  13th  April,  1904.— This 
invention,  relates  to  that  type  of  driving  chains  in  which  the 
studs  are  fast  in  the  outer  links,  and  the  object  is  to  provide 


Fig.  8.  Fio.  9.  Pio.  3. 

Specification  No.  12817,  of  1903 

means  f  or  ensuring  a  better  lubrication  of  such  studs,  particularly 
where  they  fit  the  chain,  block,  or  bearings  very  snugly  and 
thus  render  the  chain  more  pliable  and  durable.  The  studs 
have  in  their  peripheries  one  or  more  recesses  forming  reservoirs. 
Various  modifications  are  shown  and  described. 

Double-acting  Pump.  Rieter.  No.  13118,  of  llth  June 
1903.  Ad.  of  ac,  13th  April,  1904.— This  invention  relates  to 
a  double-acting  pump,  having  in  the  pump  cylinder  a  recipro- 


FiG'.  1  and  2.  Frn.  3 

Specification  No.  131 18,  of  1903. 


eating  driving  rod  for  a  double  piston  with  open  ends,  with 
pressure  valves  arranged  on  the  orifices  of  passages  directed 
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against  the  [ircssuro  connection  sui)i)orts,  which  sn2>ports  proceed 
from  the  open  ends  of  the  piston  tlirouoh  a  part  joining  the 
pistons  to  the  pressure  space  connecting  the  pistons,  and  lia\'ing 
moreover  the  suction  valves  jdaccd  on  tlie  suction  pipe  so  that 
tlie  liquid  can  pass  directly  froni  the  suction  space  into  the 
cylinder  and  from  theie  into  the  inclined  piston  passages, 
facilitating  the  passage  of  1  he  liquid  as  free  from  obstruction 
and  little  diverted  from  a  straight  course  as  possible.  Fig.  1  is 
a  vertical  section  on  line  A — "U  of  fig.  2,  fig.  2  is  a  horizontal 
section  on  line  C — D,  fig.  1,  and  fig.  3  is  a  cross-section  on  line 
E— F  of  fig.  2. 

Joints  of  Measuring  Rules.  Hanoe.  No.  15666,  of  I5th 
July,  191)3.  Ad.  of  ac,  13th  April,  1904. — This  invention  relate-: 
to  and  consists  in  the  joints  of  measuring  rules  in  making  on 
the  inner  faces  of  the  outer  or  side  plates  of  the  knuckle  joint 
projecting  collars  or  flanges  and  making  in  the   middle  pait 


Fig.  1 


Fig.  2.  Fio.  3. 

Specification  No.  ir.(;t;6,  of  1903. 


scats  for  the  said  collars  or  flanges,  so  that  when  the  parts  are 
sjcnred  together  by  the  rivet-like  joint  pin  they  have  a  bearing 
partly  on  the  said  joint  pin  and  partly  on  one  another,  and  in  so 
c;instiucting  the  parts  of  the  joint  that  a  chamber  or  chain bir- 
ari>  olitained  around  the  joint  pin  for  the  reception  of  a  lubricant. 

Expanding  Arbors  or  Mandrels.    No.  20801,  of  28th 

September,  1903.  Ad.  of  ac,  13tli  April,  1901. — The  invention 
rehites  to,  in  expanding  arbors  or  mandrels,  the  combination  of 
a  plain  taiieied  mandrel  (jr  aibcu-  having  its  major  end  headed 
and  its  minor  end  provided  with  a  parallel  screw,  an  adjustable 


Specification  No.  20801,  of  1903. 

segmental  sleeve  mounted  on  the  arbor,  a  spring  for  holding 
the  segments,  tenons,  or  lugs  on  the  segments,  a  nut  through, 
which  the  2iai'allel  screw  is  adapted  to  work,  and  slots  in  the 
nut  to  engage  with  the  tenons  or  lugs.  Fig.  2  is  a  section,  on 
line  .r — .r  of  fig.  1,  and  fig.  3  i.t  a  part  plan  view  showing  the  tenon, 
slot,  and  nut. 

Electrical  Switches.  Sperrtn  asd  Wood.  No.  4451,  of  22nd 
February,  1904-.  Ad.  of  ac.,  Ajjril  13th,  1904.— This  invention 
relates  to,    in   an  electrical    switch,    tlie   employment    of  an 


Fig. 


FiQ.  2. 


insulating  slab  other  than  the  \isual  porcelain  base,  but  in  con- 
nection th<»rewith  upon  which  the  mechanism  is  mounted;  the 


employment  of  double-elbow  cicsceiit-shapcd  <'rank  rocking 
tongue  or  rocker  as  a  means  of  making  contact,  the  crank  or 
nicker  being  pivoted  on  the  underside  of  the  separate  base,  and 
situated  in  a  recess  actuated  by  a  connecting  rod  lever  pivotally 
attached  to  the  dolly  or  hand  lever,  and  working  with  an  inter- 


FiQ.  3. 

Specification  No.  4451,  of  1904. 

mediate  movement  and  operating  in  conjunction  with  and 
governed  by  a  spring  upon  the  spindle  pivotally  connecting  the 
intermediate  rod  lever  with  the  double-elbow  crank.  Fig.  1 
shows  a  section  of  the  switch  in  the  "  off  position,"  fig.  2  same 
in  the  "  on  position,"  and  fig.  3  is  a  plan  view. 

Sparking  Plugs  for  Internal-combustion  Engines. 

Rene.  No.  4775,  of  26th  Fcbruaiy,  1901.  Ad.  of  ac,  Apvi! 
13tli,    1904. — This  invention   consists    of    sparking  plugs,  the 


Specification  No.  4775,  of  1904. 

combination  of  the  body  of  tlie  plug,  a  central  conducting  bar 
passing  through  it  but  insulated  from  it,  a  hollow  recess  or  cup 
in  the  lower  end  of  the  body  of  the  plug,  a  hollow  detachable 




^  

Specification  No.  5302,  of  1904. 
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cap  screwed  into  the  open  end  of  the  recess  or  cup,  a  central 
prolongation  of  the  insulated  conductor,  a  central  hole  in  the 
outer  part  of  the  hollow  cap,  into  which  hole  the  outer  end 
of  the  central  prolongation  of  the  conductor  passes,  but  leaving 
an  annular  space  between  them,  and  means  for  connecting'  a 
conducting  wire  to  the  other  end  of  the  central  conductor. 

Pipe  Couplings.  Temple  and  McRae.  No.  5302,  of  Srd 
March,  1904.  Ad.  of  ac,  April  1.3th,  1904.— This  invention 
relates  to  a  pipe  coupling  comprising  a  sleeve  or  ferrule  secui-ed 
on  one  of  the  jnpe  ends  to  be  joined  and  having'  an  external  screw- 
thread,  a  screw-thread  formed  on  the  other  pipe  end  or  on  a 
sleeve  secured  thereon  of  a  pitch  different  from  that  on  the 
ferrule,  and  a  differential  coupling  one  half  of  which  is  bored 
and  screw-threaded  to  fit  the  pipe  screw,  while  the  other  hall' 
is  bored  and  screw-threaded  to  fit  the  ferrule  sc>rew. 


LAUNCHES  AND  TRIAL  TRIPS. 

Londonderry. — Messrs.  William  Denny  and  Brothers, 
Dumbarton,  launched,  on  April  29th,  the  turbine  steamer 
Londonderry,  which  they  have  built  for  the  new  Irish  Channel 
service  of  the  Midland  Railway  Company.  The  Londonderry 
is  330  ft.  in  length,  42  ft.  in  breadth,  18  ft.  in  depth  to  upper 
deck,  and  25ft.  Gin.  to  promenade  deck.  She  is  louilt  of  mild 
steel,  to  scantlings  approved  by  the  Board  of  Trade,  and  is 
amply  sub-divided  by  water-tight  compartments.  The  vessel 
has  a  balanced  rudder  of  a  type  similar  to  that  fitted  by  the 
builders  in  their  other  turbine  vessels,  and  is  steered  by  means 
of  a  steam  tiller  controlled  from  the  flying  bridge  by  a 
telemotor.  The  vessel  is  ventilated  on  the  tlicrmo-tauk  system, 
which  secures  a  supply  of  suitably  warmed  air  driven  by  electric 
fans  through  trunks  to  all  compartments  of  the  vessel.  The 
Londonderry,  like  the  other  vessels  composing  the  Midland 
Railway  Company's  new  fleet,  has  been  built  from  the  designs 
of  the  company's  naval  architects,  Messrs.  Biles,  Gray,  and 
Company,  and  has  been  superintended  during  construction  by 
their  representative. 

Crane. — On  April  29th,  Messrs.  Ropner  and  Son,  Stockton, 
launched  from  their  yard  a  steel  screw  steamer  of  the  following 
dimensions:  Length,  281  ft.  6  in. ;  breadth,  38  ft.  3  in.;  depth, 
20  ft.  Tlie  engines  will  be  of  the  triple-expansion  ty^jc,  by 
Messrs.  Richardson,  Westgarth,  and  Company  Limited, 
Middlesbrough,  having  cylinders  22  in.,  35  in.,  and  59  in.,  by 
39  in.  stroke,  steam  being  supplied  by  two  boilers,  15  ft.  by 
lift.,  working  at  1701b.  pressure.  The  vessel  has  been  built 
to  the  order  of  the  General  Steam  Navigation  Company  Limited, 
London.    The  vessel  was  named  Crane. 

Otto  Sverdrup.— On  April  28th  there  was  launched  from 
the  shipbuilding  yard  of  Messrs.  John  Readhead  and  Sons, 
West  Docks,  South  Shields,  a  new  steel  screw  steamer,  built 
to  the  order  of  Messrs.  Bcrgh  and  Helland,  Bergen.  The  vessel 
is  353  ft.  long  by  46  ft.  6  in.  broad  by  27  ft.  4  in.  depth 
moulded.  Her  engines,  which  have  also  been  constructed  by 
Messrs.  John  Readhead  and  Sons,  are  of  the  triple-expansion 
type,  having  cylinders  24  in.,  40  in.,  and  65  in.  diameter,  by 
45in._  stroke,  steam  being  supplied  by  three  large  steel  boilers 
working  at  a  pressure  of  160 lb.  per  square  inch.  As  the  vessel 
left  the  ways  she  was  named  the  Otto  Sverdrup. 

Conway.— Messrs.  Sir  W.  G.  Armstrong,  Whitworth,  and 
Company  Limited,  Newcastle-ou-Tyne,  launched,  on  April  29th, 
the  steamer  Conway,  which  is  the  first  of  three  cargo  steamers 
at  present  under  construction  at  their  yard  for  the  Royal  Mail 
Steam  Packet  Company.  The  vessel  is  a  three-deck  rule  cargo 
steamer,  328  ft.  long  by  43  ft.  9  in.  wide  by  25  ft.  10  in.  depth; 
and,  with  a  view  of  making  her  speed  performance  at  sea  as 
economical  as  possible,  she  has  a  somewhat  finer  model  than  is 
generally  found  amongst  vessels  of  her  class.  The  erections 
consist  of  poop,  bridge,  and  forecastle,  and  cargo  can  be  carried 
in  the  poop  and  bridge.  The  cargo  arrangements  are  specially 
designed  for  the  requirements  of  the  trade  which  the  Conway 
and  her  sister  ships  are  intended  to  carry  out.  To  provide 
for  the  heavy  weights  which  are  often  carried,  a  special  derrick 
and  cargo  gear,  capable  of  lifting  .30  tons,  has  been  supplied. 
This  is  probably  the  most  powerful  derrick  that  has  ever  been 
fitted  to  a  steamer  of  this  class.  The  'tween  decks  have  been 
made  more  lofty  than  usual,  and,  generally  speaking,  every 
arrangement  has  been  made  that  the  experience  of  the  company 
could  suggest  as  necessary  for  their  trade.  The  propelling 
machinery  is  of  the  triple-expansion  tyrie,  with  cylinders  25  in., 
41  in.,  and  68  in.  diameter,  and  a  stroke  of  45  in.,  working  at 
a  pressure  of  180  lb.  per  square  inch.  There  are  three  large 
steel  boilers,  with  specially  large  heating  surface,  so  that 
refrigerating  machinery  may  be  driven  from  the  main  boilers 
whenever  it  is  required.  The  speed  of  the  vessel  will  be  about 
Hi  knots. 

Ludwig  Groedel.— On    April    28th    the   hand  some  steed 
screw  steamer  Ludwig  Groedel,  built  by  Messrs.  William  Gray 


and  Company  Limited,  of  West  Hartlepool,  for  the  Groedel 
Brothers  Steamship  Company  Limited,  of  London  and  Buda- 
pcsth,  had  her  trial  trip.  The  vessel  is  336  ft.  long,  47  ft. 
broad,  and  24  ft.  10  in.  deep,  and  she  lias  been  built  to  Lloyd's 
highest  class.  She  has  long  bridge,  poop,  and  topgallant  fore- 
castle. The  saloons,  state-rooms,  captain's,  officers',  and 
engineers'  rooms,  etc.,  have  been  fitted  up  in  houses  on  the 
bridge  deck,  and  the  crew's  berths  in  the  forecastle.  The  liuU 
is  built  with  deep  frames,  dispensing  with  hold  beams  and 
leaving  large  clear  holds,  cellular  double  bottom,  and  fore  and 
aft  peak  ballast  tanks.  Eleven  steam  winches,  steam  steering 
gear  amidships,  hand  screw  gear  aft,  patent  direct  steam 
windlass,  large  marine  type  donkey  boiler,  shifting  boards 
throughout,  stocklcss  anchors,  telescopic  masts  with  fore  and 
aft  rig,  boats  on  beams  overhead,  electric  light  throughout, 
and  a  very  complete  outfit  for  a  first-class  cargo  steamer  have 
been  fitted.  The  engines  have  been  supplied  from  the  Central 
Marine  Engine  Works  of  the  builders,  and  have  cylinders  24  in., 
38  in.,  and  64  in.  diameter,  with  a  piston  stroke  of  42  in.,  together 
with  two  large  steel  boilers  adapted  to  work  at  a  pressure  of 
180  1b.  per  square  inch.  After  adjustment  of  compasses,  the 
engines  were  opened  out  for  a  full-speed  trial,  the  average 
speed,  as  indicated  by  the  log,  beiug  11  knots.  Tlie  trial  was 
a  successful  one,  and  was  completed  to  the  entire  satisfaction 
of  all  concerned. 

Parana- — On  April  28th,  Messrs.  Workman,  Clark,  and 
Company  Limited,  of  Belfast,  launched  from  their  south  yard 
a  steel  screw  steamer,  built  to  the  order  of  the  Royal  Mail 
Steam  Packet  Company.  As  the  vessel  left  the  ways  she  was 
named  Parana.  The  Parana  is  390ft.  in  length,  48  ft.  in 
breadth,  and  28  ft.  9  in.  in  depth,  with  a  dead-weight 
capacity  of  about  6,200  tons,  and  has  been  designed  for  their 
River  Plate  trade.  The  cargo  space  has  been  divided  into  four 
holds  by  steel  bulkheads,  which  extend  to  the  upper  deck: 
two  of  these  holds  and  'tween  decks  have  been  insulated,  and 
a  system  of  refrigerating  mac'hinery  has  been  fitted;  indeed, 
the  main  object  of  the  vessel  is  the  development  of  the  frozen 
meat  and  agricultural  produce  trade  between  the  Argentine 
and  England.  Tlie  vessel  will  have  a  set  of  triple-expansion 
enerines  of  improved  type,  with  the  necessary  auxiliaries,  steam 
beinsr  supplied  from  three  steel  cylindrical  miiltitubular  boilers 
working  under  H(;wden's  system  of  forced  draught.  The  vessel 
and  machinery  ar?  being  oonstriictcd  under  the  special  super- 
vision of  Lloyd's  surveyors  to  qualify  for  the  highest  class. 

Adriatic. — On  April  30th,  Messrs.  Irvine's  Shipbuilding  and 
Diy  Docks  Comjiiiiiy  Limited  launched  from  their  shipyard, 
at  West  Hartlepool,  a  finely  modelled  steel  screw  steamer, 
built  to  the  order  of  Messrs.  W.  H.  Cockerline  and  Company, 
Hull.  She  is  of  the  following  dimensions:  Length,  336  ft. 
by  47  ft.  by  24  ft.  10  in.,  and  of  a  large  measurement  cargo 
capacity,  and  is  built  to  Lloyd's  highest  class  under  special 
survey  and  on  the  sinsfle  deck  principle,  having  poop,  bridge, 
and  top-gallant  fcnecastle.  A  double  bottom  is  fitted  through- 
out, except  under  boilers,  on  the  cellular  principle  for  water 
ballast,  and  the  after  and  fore  peaks  are  arranged  as  trimmine; 
tanks.  She  is  constructed  with  deep  bulb  angle  frames  and 
longritudinal  strinsfers,  givine  clear  holds  for  the  storing  of 
bulky  cargoes.  Five  water-tight  bulkheads  divide  the  holds 
into  six  water-tight  compartments,  and  each  hold  is  fitted  with 
grain  divisions.  She  also  has  extra  large  cargo  hatches  and  is 
ef(uipped  with  double  derricks,  wliich  have  been  specially 
designed  by  the  firm,  at  each  hatch,  five  steam  winches,  which 
are  supplied  with  steam  from  a  "  Blakes  "  patent  vertical  boiler, 
and  is  replete  with  all  the  latest  improvements  for  rapid 
loading  and  discharging.  .\  powerful  quick  warping-  steam 
windlass  is  fitted  forward  for  the  working  of  the  cables,  and 
steam  steering  e:eaT  is  fitted  amidships.  Accommodation  for 
captain,  ofRcers,  in  poop,  engineers  in  houses  on  the  bridge,  and 
the  seamen  and  firemen  under  tnp-oallant  forecastle.  The 
sanitary,  ventilatino',  and  lio'hting  arrangements  have  received 
special  attention,  and  have  been  eifectcd  on  the  most  approved 
lines.  Engines  of  the  triple-expansion  type  are  being  supplied 
aud  fitted  by  Messrs.  Richardson.  Westgarth.  and  Company 
Limited,  Hartlepool,  having  cylinders  24  in..  38  in.,  and  64  in!, 
by  42  in.  stroke,  two  largo  single-ended  boilers  working  at  a 
pressure  of  1601b. 

Vagn. — On  April  30th  the  new  steamer  Vasrn,  built  by  the 
Sunderland  Shipbuilding-  Company  Limited,  proceeded  on  her 
official  trial.  The  principal  dimensions  are  240  ft.  between  per- 
pendiculars by  361  ft.  breadth  extreme  by  19  ft.  deep.  The  tria' 
was  most  satisfactory  in  every  wav;  the  machinery  supplied  bv 
-the  North-Eastern. .  Marine  Eng-ineerinsr  Companv  Limited. 
Sunderland,  worked  perfectly,  a  mean  speed  of  10^  knots  beiiio- 
obtained.  Tlie  steamer  has  been  built  to  the  order  of  Messrs. 
•V.  C.  Anderson  and  Company,  of  Copenhagen. 

Newburn. — There  was  launched  on  30th  April  from  the 
East  Shipbuilding  Yard  of  Swan,  Hunter,  and  Wigham 
Richard.son  Limited.  Wallsend-on-Tync,  a  steel  screw  steamer, 
which  has  been  built  to  the  order  of  the  Newca.stle  Steamship 
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Company  Limited,  of  whom  Messrs.  J.  J.  and  C.  M.  Forster 
are  the  managers.  The  leading  dimensions  of  the  vessel  are: 
Length  over  all,  350  ft.;  beam  extreme,  47  ft.;  and  depth 
moulded,  27  ft.  3  in.,  and  she  is  expected  to  carry  a  dead-weight 
cargo  of  over  5,800  tons  on  a  light  draught  of  water.  The 
vessel  has  been  constructed  to  take  the  highest  class  at  Lloyd's, 
and  has  been  provided  with  specially  complete  arrangements 
for  working  cargo  rapidly.  She  is  of  the  single-deck  type,  and 
has  poop,  bridge,  and  forecastle.  The  spaces  under  the  bridge 
and  poop  are  available  for  cargo ;  whilst  the  forecastle  is  used 
for  the  acoommodation  of  the  crew.  The  accommodation  for 
the  officers,  engineer's,  lapprentices,  etc.,  ;togethor  with  the 
saloon,  is  provided  in  houses  on  the  bridge  deck,  the  captain 
and  chart  room  being  in  houses  above  this,  and  over  all  a  teak 
wheel  house.  There  are  also  three  spare  rooms  with  two  berths 
each  for  passengers.  The  niachinei"y  has  been  constructed  by 
the  Wallseud  Slipway  and  Engineering  Company  Limited,  and 
consists  of  a  set  of  triple-expansion  engines,  having  cylinders 
23^,  39,  and  66  in.  by  45  in.  stroke,  steam  being  snpplied  by 
two  large  single-ended  boilers,  working  at  1801b.  pressure,  which 
engines  are  expected  to  drive  the  vessel  at  a  speed  of  9  knots 
in  ordinary  work  at  sea.  On  leaving  the  ways  the  vessel  was 
named  the  N-ewbum. 


QUERIES  AND  REPLIES. 


Communications  should  he  written  on  one  side  of  the  paper  only,  and  in 
all  cases  he  accompanied  with  name  and  address.  Sketches  shoidd 
he  neatly  drawn,  and,  if  large,  sent  on  a  roller,  so  as  to  avoid 
creasing.  This  column  is  intended  for  the  mutual  assistance  of 
engineers  in  their  daily  work.  As  far  as  we  possibly  can,  we 
render  assistance,  hut  we  cannot  undertake  to  work  out  elaborate 
arithmetical  calculations,  or  deal  with  matters  not  of  general 
interest.  Further,  we  cannot,  under  the  pretence  of  answering  a 
query,  be  made  the  medium  for  gratuitous  vuffing.  We  cannot 
undertake  to  reply  to  queries  by  post. 

1824.  Non-condensing  Cross-compound  Engine  Diagrams.— 

Will  you  please  submit  the  enclosed  diagrams  to  your  readers  for 
suggestions  as  t6  the  cause  and  cure  of  the  bad  state  of  affairs  ? 
We  have  read  much  of  late  of  looping  the  loop,  and  these  loops  I 


want  unlooping.  Description  of  engine  :  Cross-compound,  Corliss 
valves  and  trip  motion  on  the  two-high  pressure  cylinders  ;  double 
slide  valves,  with  cut-off  platee  on  low-pressure  cylinders,  diameter 
18  in.  by  28  in.  by  48  in.,  revolutions  68,  boiler  pressure  90  lb. — 
Bkacrboro. 


Answer. — "  Braceboro  "  has  something  wrong  with  his  iudicatoi- 
reducing  geai-,  and  would  suggest  he  should  make  his  gear  conform 
to  the  following  conditions  :  1.  The  indicator  cord  should  unwind 
from  the  indicator  drum  and  wind  on  the  segment  such  that  its 
direction  is  parallel  in  two  planes  to  the  centre  line  of  the 
cylinder.  2.  That  he  should  note  that  the  drum  starts  and  stops 
revolving  exactly  at  the  end  of  the  stroke,  the  centre  of  the 
rotational  movement  occurring  when  the  crosshead  is  at  half  its 
stroke.  In  view  of  the  faulty  diagi  ams,  I  would  suggest  he  got  an 
expert  to  overhaul  his  valve  gearing. — Burnek. 


1827.  Small  Coals.  - 1  projiose  to  alter  the  firebars  of  the  boilers  of  a 
cargo  steamer  with  engines  about  1,000  LH.P.,  in  order  that  the 
boilers  can  lie  fired  with  only  small  coals,  instead  of  with  large  or 
half  large  and  half  small  coals.  Will  it  be  sufficient  only  to  make 
the  firebar.s  about  4.1  in.  broad,  with  air  s-paces  about  If  in.  long 
and  I  in.  wide  and  diagonally,  so  that  the  total  air  space  will  be 
about  the  same  as  with  the  common  straight  cast-iron  bars  we  are 
using  now  ?  Will  it  be  necessary  to  shorten  the  bars  or  to  lengthen 
the  funnel,  or  to  make  both  alterations,  to  secure  more  draught  ? 
The  draught  is  very  good.  The  coal  consumption  is  about 
14 J  tons  Welsh  coal  and  15  tons  of  north  country  coals,  with 
the  engines  developing  950  I.H.P.  Grate  area  about  90  square 
feet.  1  should  be  much  obliged  if  any  reader  would  give  me  the 
necessary  information. — Small  Coals. 

1828.  Sizes  of  Pipes. — Owing  to  bad  water  for  boiler  supply,  we 
have  decided  to  pump  good  river  water  near  one  of  our  pits  to 
another  nearly  a  mile  away.  AVe  requii-e  about  30,000  gallons  per 
day — i.e.,  a  maximum  to  supydy  the  range  of  boilers.  We  have  a 
duplex  double-acting  Carruther's  pump  with  two  14  in.  steam  and 
two  7  in.  water  cylinders,  which  we  intend  to  utilise.  The  steam 
inlet  pipe  is  2  in.  diameter.  The  boilers  are  about  200  yards  away 
from  where  pump  will  be  placed.  What  will  be  the  drop  in  pressure 
from  60  lb.  at  boilers  ?  The  suction  pipe  will  be  about  450  ft.  long, 
and  the  difference  of  levels  between  bottom  of  river  and  pump 
13  ft.  The  length  of  discharge  pipe  will  be  4,400  ft,  rising  60  ft. 
on  an  even  slope,  and  almost  without  a  bend.  As  there  is  a  con- 
siderable difference  in  the  cost  of  various  sizes  of  pipes,  I  should 
like  to  know  the  most  economical  S'ze  to  use.  The  suction  and 
discharge  on  pump  is  5  in.  diameter,  but  I  would  like  to  use  a  3  in. 
pipe  if  that  is  possible.  Pump  to  work  for,  say,  under  10  hours 
pel'  day.  It  would  be  more  suitable  to  go  on  the  day  shift.  Also 
please  state  what  would  be  the  most  suitable  air  vessel,  and 
size,  and  style  to  put  on  suction  and  discharge  pipes. — Mining 
Engineer 


TO  CORRESPONDENTS. 

Pump. — W^ill  "  Pump  "  make  an  outline  diagram  of  his  pump,  pipes, 
etc.  It  is  difficult  to  see  what  he  means  from  the  information 
given. 

Inquisitive. — If  you  apply  to  Mr.  Hazelton,  secretary  of  the  Man- 
chestei'  Association  of  Engineers,  29,  Brown  Street,  Manchester,  he 
would  doubtless  put  you  in  communication  with  the  author  of  the 
paper  you  refer  to. 


MISCELLANEA. 


At  the  meeting  of  the  Thames  Conservancy  Board  on  May  9th 
Mr.  Glenny,  the  chairman  of  the  Finance  Committee,  stated  ■ 
that  it  would  be  a  satisfaction  to  the  board  to  know  that  the 
net  registered  tonnage  of  shipping  which  entered  and  left  the 
port  of  London  with  cargo  during  the  four  months  of  this  year 
showed  an  increase  of  half  a  million  tons  over  the  tonnage  for  ^ 
the  same  period  of  last  year. 

Electric  Units. — An  interesting  paper  on  the  subject  of 
electric  units  will  be  introduced  at  the  St.  Louis  exliibition  to 
the  congress  of  electricians  by  an  Austrian  civil  engineer  and 
specialist  in  electro-technic.  This  paper  will  be  based  on  a  new 
unit  of  time  replacing  that  of  the  second,  in  accordance  with 
a  new  division  of  the  circle  (angles).  A  year  ago  Dr.  Gino 
Dompicri  published  in  German  a  pamphlet  on  the  subject,  which 
was  favourably  commented  on  by  the  continental  press. 

A  Quick  Railway  Eun.- — The  Great  Western  Railway  on 
the  9th  inst.  esta'ilished  another  record  in  the  journey  from  the 
West  of  England|by  bringing  the  American  mails  from  Plymouth 
to  London,  a  distance  of  247  miles,  in  three  honrs  and  47 
minutes,  or  seven  minutes  better  than  any  previous  ijerforni- 
ance.  The  mails  were  landed  from  the  liner  Kronprinz  "Wilhelm 
at  8-57  a.m.,  and  at  9-23  the  special  train  left  for  Paddington.  A 
stop  was  made  at  Bristol  to  drop  a  portion  of  the  mails  and  change 
engines,  and  the  train  reached  the  Great  V.'estern  terminus  in 
London  at  1-10  p.m.,  the  entire  distance  having  been  covered 
at  an  average  speed,  including  the  stoppage,  of  slightly  over 
65J  miles  per  hour. 
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APPEARANCE  OR  FINISH   IN  WORK. 

Many  engineering  firms  fail  to  appreciate  the  advantages 
of  spending  a  little  money  in  the  finish  or  get-up  of  their 
productions,  while  others  who  have  studied  human  weak- 
nesses spend  sometimes  too  much  thereon,  and  for  a  time 
do  considerably  more  business  than  the  actual  merits  of 
their  work  would  warrant.  Other  things  being  equal, 
however,  it  may  be  taken  for  a  facti  that  the  work  which 
pleases  the  eye  will  have  the  greatest  factor  of  advantage 
associated  with  it. 

To  leave  the  edges  of  flanges  inturned  or  rough  will 
in  no  way  impair  an  engine  or  a  pump'  in  its  actual  duty, 
but  such  a  waiit^  of  finish  upon-  externals  is  very  often 
considered  by  the  purchaser  or  the  user  as  an  index  of 
the  character  of  the  work  that  is  within  or  unseen.  The 
argument  that  the  works  manager  will  advance  against 
what  he  considers  waste  of  time  on  parts  that  have  nothing 
to  do  is  generally  one  that  suggests  the  spending  of 
money  on  "  polishing "  as  pure  advertisement  for  the 
benefit  of  the  ignorant,  as  engineers  will  fail  to  be  affected 
by  it.  Unfortunately,  however,  only  too  often  the 
technically  indifferent  man,  or  the  man  absolutely  ignorant 
of  the  advantages  that  one  type  of  construction  possesses 
over  another,  is  the  very  person  who  will  have  the  chief 
power  in  settling  an  order  or  placing  a  contract. 

We  have  been  frequently  amused  by  the  ]3oints  of  real 
importance  of  an  engineering  installation  being  overlooked 
during  a  visit  of  inspection  by  those  concerned  in  paying 
for  the  plant,  while  considerable  attention  has  been 
bestowed  and  highly  satisfactory  comment  made  upon  the 
neat  appearance  and  the  striking  or  attractive  features  of 
unimportant  details. 

To  judge  of  a  power-plant  installation  by  commenting 
upon  the  manner  in  which  the  gauge  glasses  and  pressure 
gauges  were  arranged  is  almost  equivalent  to  buying  a 
house  because  of  the  character  of  the  painted  work  upon 
it ;  yet  such  an  indifferent  manner  and  test  is  frequently 
the  one  that  an  engineer  has  to  contend  with,  and  if  such 
a  fact  were  taken  to  heart  by  many  eminent  firms  it  would 
be  more  to  their  advantage  commercially,  without  in  any 
way  calling  for  an  alteration  in  the  character  of  their 
v/ork. 


562 


THE    PRACTICAL  ENGINEER. 


[May  20,  1904 


There  is  a  fitness  in  design  that  commends  itself  even 
to  the  uninitiated,  and  the  maker  that  most  recognises 
this  fact  will  have  the  greatest  success  with  his  productions. 
If  this  condition  of  affairs  were  not  so,  then  it  would  be 
of  little  avail  sending  exhibits  to  exhibitions,  for  in  such 
positions  and  in  such  ])laces  the  externals  alone  are  seen 
by  the  visitors. 

A  black  lever  or  a  rough  operating  rod  oi-  hand  wheel 
will  in  no  way  impair  the  working  of  the  machine,  but 
this  black  lever  or  unfinished-looking  rod  or  wheel  wiW 
probably  catch  the  eye  and  cause  offence  such  as  will 
actually  divert  the  attention  of  the  obsen'er  from  the 
positive  merits  of  the  machine.  The  attention  that  a  man 
pays  to  his  clothes  has  nothing  whatever  to  do  with  his 
integrity  or  his  character;  yet,  while  society  is  what  it  is, 
the  person  who  neglects  to  properly  attend  to  these 
externals  and  garnishings  is  likely  to  find  himself  ignored 
and  his  ability  and  real  worth  absolutely  disregarded  and 
passed  over.  If  this  common  fact  were  cairied  into  the 
works  of  construction  that  many  of  our  firms  are  offering 
to  the  public,  there  would  be  less  complaint  of  the  com- 
petition of  foreigners,  who  frequent  oust  better  home  fii'uis 
by  the  assiduously  carefiU  way  in  which  they  prepare  their 
estimate  drawings,  their  catalogues,  their  illustrations,  and 
the  other  externals  connected  with  the  work  they  turn  out 
or  offer  to  execute. 


STEAM   LOCOMOTIVE  TRIALS   IN  GERMANY. 

The  experiments  with  steam  locomotives  in  the  vicinity  of 
Berlin,  to  which  reference  was  made  in  these  columns  a  few 
months  ago,  have  now  been  provisionally  concluded  by  the 
Prussian  State  Railway  authorities,  who  may  perhaps  be 
disposed  to  resume  the  trials  on  a  larger  scale  on  a  future 
occasion  in  connection  with  a  main  line  of  railway.  It 
may  suffice  to  recall  the  fact  that  the  tests,  which  wei'e 
instituted  for  the  purpose  of  asceitaiuing  the  speed  per- 
formances of  various  types  of  locomotives  when  hauling 
the  same  load,  have  taken  jjlace  on  the  militaiy  railway 
between  Marienfeld  and  Zozzeu,  which  is  slightly  over 
fourteen  miles  long,  and  which  will  be  remembered  as 
having  also  been  utilised  for  the  high-speed  electric  railway 
experiments  of  the  past  two  years.  The  luilway  was 
specially  re-constructed  with  heavier  rails,  so  as  to  allow  of 
trials  being  conducted  both  with  electric  and  steam  loco- 
motives, and  as  the  line  is  practically  level  throughout,  and 
has  no  curves  of  any  importance,  it  may  be  said  to  be 
admirably  adapted  to  give  favourable  results  from  an 
experimental  point  of  view.  Indeed,  regarded  from  this 
standpoint,  the  tests  show  a  noteworthy  progress  in  the 
matter  of  speed  as  compared  Avith  the  ordinary  i-ates 
attained  by  express  trains  in  every-day  working  in  Germany. 
The  trials  have  been  earned  out  on  the  basis  of  the  haulage 
oi  a  train  comjjosed  of  six  coaches  weighing  224  tons,  and 
of  a  second  train  of  three  carriages  having  a  total  -weight 
of  109  tons,  there  being  no  passengers  in  either  case. 
Various  types  of  engines  have  been  tested,  and  prior  to  the 
trial  of  the  two  locomotives,  in  which  probably  the  most 
interest  will  be  taken,  it  appears  that  a  maximum  speed 
of  67  miles  an  hour  was  reached  with  the  six-coach  train, 
and  76  mile.s  with  the  three-coach  train. 


The  two  engines,  which  claim  special  attention,  are  of 
the  superheating  and  compound  types  respectively.  As  far  as 
locomotives  using  superheated  steam  are  concerned,  it  should 
be  stated  that  the  State  Railway  administrations  have 
emjjloyed  several  engines  of  this  class  experimentally  for 
a  long  time  past  in  connection  with  the  regular  service  of 
express  trains  in  the  districts  of  Poseu,  Halle,  and  Saarbruck, 
and  speeds  have  been  attained  by  them  up  to  62  miles  an 
hour.  It  is  calculated,  from  experiments  made  on  the 
Moselle  and  Nahe  Railway,  that  the  use  of  superheated 
steam  resulted  in  a  saving  of  6'3  per  cent  in  coal,  but 
against  this  was  an  increase  of  22  per  cent  in  lubricating 
oil.  These  figures  may  perhaps  be  of  no  practical  value, 
but  they  are  woi'th  noting  in  view  of  the  favourable  showing 
of  the  superheated  locomotive  in  the  trials  on. the  militaiy 
railway.  This  engine,  which  was  built  at  the  Borsig  works 
either  accoi'ding  to  the  designs  of  Herr  Garbe  or  in  con- 
junction with  this  gentleman,  who  is  a  specialist  in  sujDer- 
heating  subjects,  is  a  double-cylinder  locomotive,  wliich, 
with  tender,  weighs  about  99  tons.  Its  performances  may 
be  judged  from  the  fact  that  with  the  six-coach  train  the 
superheating  locomotive  has  attained  a  maxmium  speed  of 
79  miles  an  hour  and  an  average  of  57  miles,  while  with 
the  three-coach  train  the  highest  rate  accomplished  has  been 
83  miles  an  hour  and  the  average  66  miles.  The  other 
locomotive,  which  was  constructed  by  Henschel  and  Sons 
to  the  designs  of  Herr  Wittfeld,  is  a  three-cylinder  com- 
pound engine,  weighing,  with  tender,  no  less  than  135  tons. 
It  has  been  built  of  special  shape,  in  order  to  reduce  the 
air  resistance  as  far  as  possible,  and  the  total  length  of 
engine  and  tendei'  has  consequently  been  brought  up  to  27 
metres.  This  enormous  locomotive,  which  began  to  shake 
out  the  stiffness  of  the  joints  on  the  section  between 
Gottingen  and  Kreiensen,  attained  a  speed  of  79  miles  an 
hour  when  running  light,  and  it  subsequently  hauled  a 
load  of  185  tons  from  Hanover  to  Berlin  at  an  avei-age 
speed  of  68  miles  an  hour.  In  the  case  of  tlie  tr  ials  on  the 
military  railway,  the  large  compound  engine  reached  a 
maximum  speed  of  79  miles  an  hour  when  hauling  the  six- 
coach  train  and  of  85  miles  an  hour  with  the  three-coach 
train.  The  average  for  each  of  these  runs  at  maximum 
speed  has  apparently  not  been  ascertained.  It  is  under- 
stood that  each  of  the  two  locomotives  developed  a  total 
of  2,000  horse  power  duiing  the  course  of  the  experiments. 

The  locomotive  trials  on  the  Marienfeld-Zossen  Railway 
have  not  demonstrated  that  the  compound  engine,  in  the 
foim  actually  put  forward  for  the  purpose  of  the  experi- 
ments, is  in  any.  particular  way  superior  to  the  superheating 
locomotive  in  the  matter  of  speed ;  in  fact,  both  are  shown 
to  be  equal  in  dealing  with  the  heavier  load,  while  the 
compound  engine  only  exhibits  an  advantage  of  two  miles 
ail  hour  in  the  case  of  the  three-coach  train.  No  informa- 
tion is  at  present  available  concerning  the  coal  consumption 
of  the  two  engines,  but  this  will  doubtless  be  forthcoming 
on  a  future  occasion.  The  question  of  acceleration  in  relation 
to  these  locomotives  is  of  special  interest.  For  instance,  on 
one  run  the  sujjerheating  locomotive  reached  a  speed  of  74 
miles  an  hour  in  six  minutes,  whereas  the  compound  engine, 
when  it  accomplished  a  maximum  i-ate  of  77  miles  an  hour 
on  the  second  day  of  its  trial,  i-equired  ten  minutes  and  a 
half  to  attain  a  rate  of  68  miles  an  hour.    It  is  naturally 
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impossible  to  draw  deHnite  coiiclusious  as  to  the  respective 
merits  of  the  two  types  of  locomotives  as  a  consequence 
of  the  trials,  ou  account  of  the  short  length  of  railway 
used  for  the  purpose  of  the  trials  and  the  brief  duration 
of  the  experiments,  etc.  The  tests  show,  generally  speak- 
ing, that  the  Germans  are  experimentally  not  so  far  behind 
L'ther  countries  in  steam  locomotion  as  had  been  imagined, 
and  it  is  expected  that  they  will  result  in  an  improvement 
in  the  speed  on  the  main  lines  throughout  the  couutiy. 


NOTES  ON  NEWS. 


Comparative  Warship  Return. — 'A  return  has  just  been 
issued  showing  the  warships  built  in  Govermnent  as  well  as 
private  yai'ds  in  all  countries,  and  a  careful  analysis  of 
this  indicates  that  of  the  total  displacement  tonnage  37  6 
per  cent  has  been  floated  for  the  British  Navy,  20  (3  per 
cent  for  the  United  States  Fleet,  9'45  per  cent  for  the 
Czar,  8' 15  per  cent  for  the  French  Fleet,  and  71  per  cent 
for  the  Kaiser.  In  other  words,  while  the  tonnage  of 
British  ships  was  148,7i6,  those  for  the  United  States 
ujeasm-ed  81,320  tons,  for  Russia  37,250  tons,  for  PVance 
32,119  tons,  and  for  Germany  28,170*  tons.  Italy  comes 
next  with  25,680  tons;  then  Austria,  17,900  tons;  Japan, 
12,640  tons;  Turkey,  7,660'  tons;  Denmark,  3,500'  tons; 
and  Portugal,  630  tons.  The  total  for  the  world  thus 
becomes  396,615  tons,  which  is  equal  to  nearly  one-fifth 
of  the  n.'erchant  seagoing  ship  tonnage  launched  in  all 
countries  in  the  same  year.  As  regards  the  hoi'se  power 
of  the  machineiy  for  these  ships,  the  fact  that  the  ratio 
of  power  to  tonnage  is  2  3  to  1  is  suggestive  of  the  effort 
ij'ade  to  get  high  speed.  Owing  to  the  inclusion  of  a 
large  number  of  torpedo  craft  this  high  proportion  is  most 
pronounced  in  the  case  of  France,  3'7  of  power  to  1  ton; 
Russia,  3'3  to  1  ;  and  Japan,  2'7  to  1.  The  aggregate 
horse  power  for  all  the  ships  works  out  to  908,800  indicated 
horse  power,  of  which  35  5  per  cent  is  due  to  the  British 
Navy  additions,  14  9  per  cent  to  the  United  States,  13'5 
per  cent  to  Russia,  13' 1  per  cent  to  France,  and  7'2  per 
cent  to  Germany.  The  ratio  of  power  to  tonnage  in  the 
case  of  Gei-many  is  about  an  average,  for  the  British  ships 
it  is  under  the  average,  and  for  the  United  States  low. 
These  results,  however,  are  only  averages  and  count  for 
little,  being  due  to-  the  inclusion  of  fewer  or  more  high- 
speed destroyers.  The  pomt  is  that  Russia,  Japan,  and 
France  have  been  adding  largely  to  their  torpedo  resources, 
while  other  nations  liave  been  following  a  normal  com'se. 
The  horse  power  for  British  warships  totalled  320,100, 
for  the  United  States  134,200',  for  Russia  122,800,  for 
France  118,300',  for  Gennany  64,900,  for  Japan  46,500-, 
for  Italy  44,000,  for  Austria  27,000,  for  Turkey  25,000, 
for  Denmark  4,200',  and  for  Portugal  1,800  indicated  horse 
power. 


The  Production  of  Oxygen  for  Industrial  Purposes. — 
For  some  time  past  important  expeiinients  have  been 
carried  on  in  Manchester  to  ascertain  the  possibility  of  the 
industrial  production  of  liquid  air  and  the  separation  of  its 
component  parts,  oxygen  and  nitrogen,  by  fractional  distilla- 
tion. A  complete  plant  has  been  erected  at  Messrs. 
Galloway's  Ardwick  works,  where  exhaustive  tests  have 
l;een  made  daily  during  thci  last  month.  Some  of  the  later 
experiments  made  by  M.  Meyrneis,  under  the  control  of 
Professor  Dixon,  of  thci  Manchester  University,  have  demon- 
strated that  the  plant  is  cajjable  of  working  on  a  commercial 
scale.  Its  many  industrial  applications  for  oxidising 
purposes,  especially  in  bleaching,  as  well  as  for  lighting  and 
for  obtaining  the  high  temperatures  required  in  metallurgical 
works,  and  its  important  possibilities  in  the  solution  of 
the  sewage  problem,  give  the  invention  an  interest  for  tlie 
community  at  large.      The  existing   plant   at  Messrs. 


Galloway's  works  produces  about  200  cubic  metres  (706 
cubic  feet)  of  industrial  oxygen  per  hour,  obtained  from 
liquid  air,  which  is  made  at  the  very  low  pressure  of  about 
fom-  atmospheres.  It  is  here  possible  to  sec  liquid  air 
flowing  from  the  coils  into  the  apparatus,  and  its  regular 
production  is  about  700  litres  (154  gallons)  per  hour.  Until 
now  the  production  of  liquid  air  required  the  very  high 
pressure  of  about  200  atmospheres  (about  2,844  lb.  to  the 
square  inch).  The  progress  indicated  by  the  reduction 
of  that  pressure  to-  one  of  four  atmosi^heres  means  briefly 
the  transfer  of  liquid  air  fro'in  the  laboratory  to  the  work- 
shop. But  this  manufacture,  so  attractive  in  itself,  opens 
out  at  the  same  time  a  wide  field  for  scientific  investigation 
by  I'eason  of  the  low  temperature  of  the  liquid  air.  This 
temperature  is  about  195  deg.  Cen.,  or  about  383  deg.  below 
zero  on  the  Fahrenheit  scale.  It  has  already  been 
ascertained  that  at  such  temperatures  there  exist*i  an 
emission  of  cold  rays  which  penetrate  solid  bodies  in  the 
same  way  as  the  X  rays  of  Rontgen. 

The  Gordon-Bennett  Cup. — ^The  following  oars  and 
drivers  have  been  selected,  as  a  result  of  the  eliminating 
trials  held  last  week  in  the  Isle  of  Man,  to  represent  Great 
Britain  in  the  international  contests :  1,  S.  F.  Edge 
(Napier) ;  2,  Sidney  Girling  (Wolseley) ;  3,  Charles  Jarrott 
(Wolseley).  The  reserve  team  selected  was  John 
Hargreaves  (Napier)  and  J.  W.  Stocks  (Napier).  The 
committee  appended  the  following  to  their  decision  :  ''  The 
car  driven  by  Clifford  Earp  (Napier)  would  have  been 
selected  for  second  place  in  the  first  team  but  for  the 
mishap  at  the  close  of  the  trials."  Mr.  S.  F.  Edge  has 
protested  against  the  action  of  the  committee  in  with- 
drawing Mr.  Earp  from  the  race  as  both  illogical  and 
premature,  and  stated  his  intention,  as  a  sporting  protest, 
to  decline  to  allow  his  name  to  be  included  amongst  those 
who  will  represent  England. 


NOTICES    OF    MEETINGS,  cSbc 


iNSTrruTiON  OF  Mechanical  Engineehs.— Chicago  meeting,  May  31st 
to  June  3rcl,  followed  by  visit  to  the  St.  Louis  Exhibition. 

Institution  of  Electrical  Engineers. — May  -idth,  annual  general 
meeting  at  Society  of  Arts,  John  Street,  Adelphi.  Birmingham 
section  :  May  18th,  visit  to  the  Electrical  Power  Plant  installed  at  the 
Birmingham  Small  Arms  Works,  Small  Heath. 

Junior  Institution  c  f  Engineers. — May  iOth,  paper  by  Lt.  W.  G. 
Windham,  R.N.,  King's  Messenger,  "  Practical  Notes  on  the  Running 
of  Motor  Cars  and  Cycles." 


Basic  v. -  Acid  Steel  Rails. — A  pamphlet  was  issued  a 
short  time  ago  by  Messrs.  Cammell,  Laird,  and  Company,  of  the 
Peuistone  Steelworks,  upon  the  comparative  merits  of  steel  rails 
made  by  the  basic  and  the  acid  jwocess  respectively.  Statistics 
were  presented  pointing  to  tbe  inference  that  the  proportions 
of  breakages  of  rails  made  by  the  aoid  process^ — their  own — was 
much  less  than  that  in  the  case  of  rails  made  by  the  basic 
process,  such  as  the  rails  produced  in  the  Middlesbrough 
district  from  Cleveland  ore.  In  particular  it  was  stated 
that  on  the  North-Easteru  Railway,  which  uses  Middlesbrough 
rails  chiefly,  the  fractures  of  steel  rails  had  been  more  numerous 
than  on  any  other  line  in  the  country.  The  panqjlilet  has  not 
escaped  the  notice  of  the  Cleveland  manufacturers,  and  Messrs. 
Bolckow,  Vaughan,  and  Company,  who  are  makers  of  basic  rails, 
have  criticised  it  with  apparent  success.  It  is  stated,  in  the  first 
phice,  that  the  comparison  of  the  breakages  on  the  North-Eastern 
is  not  made  with  those  on  all  other  British  lines,  but  witli 
such  casualties  on  a  "carefully  selected"  number  of  them. 
Secondly,  it  is  pointed  out  that  althougli  the  North-Eastern 
purchased  within  the  last  four  year*  twice  as  great  a  rpiantity 
of  basic  as  of  acid  (hematite)  rails,  the  cases  of  fracture  of  the 
latter  had-becn  25  per  cent  more  in  number  tlian  of  the  former. 
These  figures  are  given  on  the  authority  of  Sir  Lowtliian  Bell, 
tlie  deputy  chairman  of  the  Nortli-Eastcru  Railway  Company. 
It  is  interesting  to  notice,  in  tliis  connection,  that  nearly  the 
whole  of  the  rails  laid  down  by  the  United  States  railways  are 
of  basic  steel,  and  that  in  Germany  hardly  any  hematite  rails 
are  employed.  In  this  case,  however,  it  is  to  be  remembered 
that  the  basic  process  is  especially  adapted  to  the  conversion  of 
German  iron  ore. 
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LEAVES   FROM   A  NAVAL 
NOTE  BOOK. 


ENGINEER'S 


IX. — Cyiixder  Ratios,  Steam  Pkessures,  Piston 
Speeds,  etc. 

With  the  exceiDliou  of  a,  few  isolated  exaniple.s,  the  eiigiiies 
of  modern  iiaval  vessels  are  of  the  three-stage  expansion 
type,  even  wlien  the  pi'essure  of  the  steam  supjily  is  as 
high  as  250'  lb.  per  square  inch  above  the  atmosphere,  the 
pressure  adopted  in  a  large  number  of  recent  British  and 
foreign  vessels  fitted  with  water-tube  boilers.  The  objects 
aimed  at  in  adoj^ting  this  high  steam  pressure  Avere  to 
secure  reduction  in  tiie  weight  and  space  occupied  by  the 
propelling  machinery,  and,  further,  to  improve  the  economy 


whereas  with  naval  engines  the  aim  of  the  designer  is 
to  ensure  as  nearly  as  possible  maximum  economy  when 
the  engines  are  developing  such  percentage  of  their 
maximum  power  as  may  be  required  to  give  the  vessel 
her  ordinaiy  cruising  speed. 

Four  cylinder  engines  with  tliree-stage  expansion  have 
now  become  very  general,  as  this  type  not  only  admits 
of  more  peiiect  balancing,  but  also  keeps  down  the  weight 
of  the  low-pressure  pistons.  The  first  large  engines  so 
fitted  in  the  British  navy  were  those  of  His  Majesty^s 
ships  Powerful  and  Terrible.  Comiiared  with  tlie  three- 
cylinder  engine,  thel  'foui-^cylinder  type  has  an  over-all 
length  about  15  per  cent  greater,  and  its  weight  is 
increased  by  about  12  per  cent;  but  the  arrangement 


TABLE  L — Distribution  of  Power  among  the  Cylinders,  Range  of  Temperature  in  the  Various  Cylinders, 
Loads  on  the  Respective  Rods,  etc.,  of  Three-stage  Expansion  Engines  of  Naval  Vessels  (from  Actual 
Practiob). 


Type  of  vessel  in  which  engiaes  are  fitted  | 

Absolute  steam  pressure  at  engine,  in  pounds  per  square  inch  

I.H.  P.  of  one  set  of  engines  

Distribution  of  jiower,  percentage  of  total  I.H. P.  developed  in  each 
cylinder  :— 

High-pressure   

Intermediate  

Low-pressure   

Low-pressure  

Ratio  t?:-^  

H.  P.  area 

Ratio   

I.  P.  area 

Mean  "cut-off"  in  cylinders  per  cent  of  stroke  from  beginning  : — 

High-pressure   

Intermediate  

Low-pressure  

Low-pressure  

Nominal  expansions  E  =  ^'^^  '^'•"'^  '^"'^^'^  ^l^'^'   

■•cut-ofi"  in  H.P. 

H^^^Q  maximum  twisting  moment 
mean  twisting  moment 

Relative  maximum  loads  on  rods,  including  acceleration  of  moving 
parts,  callinc;  maximum  load  on  H.P.  rod  unity  :— 

High-pressure   

Intermediate    

Low-pressure   

Low-pressure  

Range  of  temperature  in  cylinders,  in  degrees  Fahrenheit  :— 

High-pressure   

Intermediate  

Low-pressure  


Liattle- 
ship. 

Battle- 
ship. 

Battle- 
ship, 

Cruiser. 

Cruiser.  Cruiser. 

176 

164 

192 

191 

203 

200 

4,867 

4,266 

3,331 

3,-590 

3,352 

3,307 

24'4 

29-0 

26-6 

24-0 

20'2 

32  '7 

32-4 

33-4 

29-8 

35-0 

30*8 

30*4 

43-2 

37-6 

43-6 

20-6 
20-4 

22-1 
17-9 

18-1 
18 -S 

0-13 

(1-4 

6-38 

5-52 

5-08 

5-71 

2-49 

2-50 

2-37 

2-34 

2-00 

2-75 

65 

67 

67 

64 

74 

65 

65 

50 

60 

63 

60 

55 

45 

40 
40 

42 
45 

9-44 

9-55 

9-52 

8-62 

6-87 

1-291 

1-245 

1-294 

1-27 

1-423 

1-57 

1-00 

1-00 

1-00 

1-00 

1-00 

1-00 

1-15 

1-75 

1-87 

1-81 

0-91 

1-35 

1-39 

1-61 

1-81 

0-70 
0-88 

0-41 
0-40 

059 
0-73 

93 

82 

91 

73 

107 

82 

89 

91 

100 

97 

88 

84 

113 

97 

109 

109 

116 

95 

,  Battle- 
i  ship. 

183 

3,223 


25-1 
35-0 
20-4 
19-5 
5-80 

2  40 


45 
45 
9-35 

1-272 

1-00 
1-48 
0-57 
0-63 


95 
106 


Battle- 
ship. 

171 

3,124 


2.V7 
31-7 
20-0 
•22-6 
5-80 

2-40 

63 
58 
42 
45 
9-20 

1-302 

1-00 
1-36 
0-72 
0-76 

86 
93 
116 


rorpedo 
boat. 

203 

1,652 


28-0 
31-0 
20-1 
20-9 
4-62 

2-17 

45 
45 
45 
45 
10-25 

1-577 

1-00 
1-28 
0-57 
0-42 

86 
97 
102 


Torpedo 
boat. 

195 

1,466 


29-0 
34-5 
36-5 


5-08 
2-01 


1-575 

1-00 
1-36 
0-96 


95 
98 


Torpedo 
boat. 

195 

1,438 


24-9 
31-4 
22-9 
20 -S 
4-o2 

2-17 

45 
45 
45 
45 
10-25 

1-738 

1-00 
1-71 
1-05 
0-89 

75 
95 
124 


of  the  engines  of  very  high  powers  when  working  at  low 
powers,  by  enabling  such,  powers  to  be  developed  in  a 
smaller  engine.  The  importance  of  keeping  down  the 
weight  and  bulk  of  the  engine  is  the  main  reason  why  the 
three-stage  expansion  engine  has  not  so  far  given  place 
to  the  four-stage  type  in  naval  practice.  Naval  vessels 
differ  from  merchant  vessels  in  that  their  ordinary  service 
is  performed  at  low  speed,  with  the  engines  developing 
but  a  veiy  small  percentage  of  their  maximum  power, 
and  full  speed  is  the  exception.  Long-distance  passage 
trials  are  made  at  intei-\'als,  but  usually  not  with  more 
than  about  two-tliirds  of  the  maximum  power  of  the 
machinery.  On  the  other  hand,  merchant  steamers  are 
designed  and  engined  to  steam  at  full  speed,  and  under 
fairly  uniform  conditions  of  development  of  power  on!  all 
their  passages.  Their  propelling  engines  are  therefore 
designed  to  give  maximum  economy  at  maximum  power. 


suits  the  comi^aratively  narrow  engine  rooms  often  neces- 
sary in  naval  vessels,  more  especially  cruisers  and  torpedo- 
boat  destroyers,  and  has  comparatively  little  effect  in 
increasing  the  length  of  the  engine  rooms  beyond  that 
required  for  the  satisfactory  installation  of  the  auxiliary 
machinery. 

Tlie  early  examples  of  the  four-cylinder  type  were  so 
arranged  tliat  approximately  equal  powers  were  developed 
in  each  cylinder,  and  all  the  piston  rods,  connecting  rods, 
crank  pins,  etc.,  were  made  of  the  same  dimensions.  In 
most  recent  designs  the  airangement  is  that  about  one- 
third  of  the  power  is  developed  in  each  of  the  high-pressure 
and  intermediate  cylinders,  and  one-sixth  or  a  little  more 
in  each  of  the  low-pressure  cylinders,  and  the  dimensions 
of  the  working  parts  of  tlie  latter  are  proportioned 
accordingly. 

The  (piestions  of  the  influence  of  the  order  of  cylinders, 
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iiud  the  crank  sequences,  liave  already  been  fully  discussed 
under  '■  C'rauk  Sli.ifts,'"*  and  need  not  be  reiterated  here. 

The  tlu'ee  leading  features  tu  be  considered  in  the  design 
of  the  engme  are  : 

(i.)  To  obtain,  as  nearly  a.s  possible,  uniform  tangential 
pi'essures,  sO'  that  the  disadvantageous  stresses 
on  the  shaft,  caused  by  the  varying  amounts  of 
the  power  transmitted,  shall  be  reduced  to  a 
minimum. 


the  forward  end  of  the  engine,  is  H.P.,  F.L.P.,  LP.,  A.L.P., 

and  the  cranks  ai'e  set  at  un6t[ual  angles  with  the  sequence 
H.P.,  A.L.P.,  F.L.P.,  I.P.  In  the  four-cylinder  engines  of 
the  most  recent  British  vessels  the  two  L.P.  cylinders 
are  at  the  ends,  with  the  H.P.  next  to  the  forward  L.P. 
The  engines  of  H.M.S.  Sutlej  are  arranged  in  this  way,  and 
when  one  set  developed  on  trial  a  total  LH.P.  of  10,.'300, 
the  distribution  of  power  between  the  four  cylinders,  as 
represented  by  the  percentage  of  the  total  power  developed 


TABLE  11. — Three-oyijnder  Three-stage  Exp.\n.sion  Engines  of  Recent  Twin-screw  Battleships. 


13 

C 

D 

E 

F 

U.S.S. 
Mississipi. 

H.M.S. 

Vuiigcancc. 

U.S  S.  Maine. 
(New.) 

U.S.a.  Illinois. 

H.M.S. 

Victurk'U?. 

5,C00 

0,750 

8,000 

.j,0C0 

0,000 

120 

108 

126 

120 

100 

26-3 

2(55 

225 

IHO 

105 

40  ■) 

4S-4 

45 

30 

30-2 

•255 

30 

38i 

33', 

40 

i-2 

49 

59 

51 

M 

69 

80 

!)2 

78 

SS 

48 

51 

4-2 

48 

51 

900  ■ 

918 

882 

900 

901 

"■32 

7'11 

5 '71 

5-41 

4*85 

^  i  u 

2*07 

2-44 

2-34 

2-23 

0-174 

0-183 

0-20 

0-19 

0-219 

74 

70 

70 

9-02 

8-157 

7-729 

0-593 

0  005 

0-5!8 

Cot  yet  tried. 

204 

215 

191 

159 

20 

23J 

24J 

110-7 

127 

118-4 

105  4 

0,9-JO 

7,734 

6,218 

6,100 

48-3 

43-3 

45-5 

36-8 

Kefereiice  letter. 
Name  of  vessel  . 


1.  H.  P.  per  set,  as  designed   

Revolutions  per  minute,  as  designed   

Stc.un  pressure  (absolute)  at  engines,  in  pounds  per  square  iucli,  I 

Mean  pressure  referred  to  Ij.V  piston,  in  pounds  per  square  inch, 
a-*  design-. d,  M   


Diameters  of  cylinders,  in  inches : — 

High-pressure  

Intel  mediate  

Low-pressure  

Length  of  stroke,  in  inches    . . 

Mean  piston  speed,  in  feet  per  minute,  at  designed  revoludous  . 
L.P.  area 


Ratio 
Ratio 


H.P.  area 

L.P.  area 
LP.  area 


L.P.  area  divided  by  H.P.  area 
Mean  "  cut-off "  in  H.P. 


Ratio     (see  above)  

P  ^  ' 

Mean  "cut-off"  in  H.P.  cylinder,  per  cent  of  stroke,  as  designed 
Nominal  expansions  E 
Value  of  the  factor  F  (as  designed)  in  the  formula :  - 

M  =  [P  X  1  +  hyp,  log  E  X  f]  -  5  lb.  back  pressure   

Trial  results : — 

Absolute  steam  pressure  at  engines,  in  pounds  per  square  inch 

Vacuum  in  condenser,  inches  of  mercury   

Revolutions  per  minute  

I.H.P. ,  total  for  the  three  cylinders   

Mean  pressure  referred  to  L.P.,  in  pounds  per  square  inch  


A 

H.M.S.  Queen. 

7,500 
108 
205 

48-7 

3U 
5U 
84 
■jl 
918 

7-11 


245 
20.1 

110 
7,778 
47 


(ii.)  To  load  the  reciprocating  parts  for  all  cylinders 
of  a  three-cylinder  engine,  or,  in  the  case  of  a 
four-cylinder  engine,  those  of  the  high-pressure 
and  intermediate-pressure  cylinders,  a-s  miiformly 
as  possible,  that  they  may  be  made   of  equal 
dimensions    without    making    some    of  them 
mmecessarily  heavy, 
(iii.)  To  divide  equally  among  the  cylinders  the  total 
temperature  range,  that  there  may  be  a  minimum 
difference  of  temperature  iii  each  cylinder. 
Table  I.  gives  some  interesting  data  from  actual  practice 
of  the  degree  of  unifcrniity  of  twisting  moments,  loads 
on  rods,  and   temperature  range  in  the  cylinders  of  a 
number  of  naval  enghies  of  the  three-stage  expansion 
type.    From  these  data  it  will  be  seen  how  coiuplex  the 
]jroblem  is ;  for  when,  as  in  the  fifth  example,  we  have 
fairly  equal  powers  in  the  high-pressure  and  intennediat© 
cylinders,   together  with  more  or  less   equal  maximum 
piston  loads,  the  langes   of  temperature  in  these  two 
cylinders  are  as  1  is  to  0'-825,  while  the  maximum  twisting 
inoment  exceeds  the  mean  twisting  moment  by  more  than 
i2  per  cent.    In  this  engine  the  order  of  cylinders,  from 

»  See  pages  310  and  304,  Vol.  XXVIIL 

* 


in  each,  and  the  relation  of  the  maximum  piston  loads, 
including  the  acceleration  of  the  reciprocating  parts,  were 
as  under : 


Per.entage  of  to'.e.\ 
power  developed 
in  each  cylinder. 

Relation  of  the 
maximum 
piston  loads. 

31-5 

1-00 

33-5 

1  03 

17-1 

0-68 

17  9 

0-09 

The  maxunmn  twisting  moment  exerted  by  this  engine 
is  only  116  times  the  mean,  while  the  whole  range  from 
maximmu  to  minimum  is  but  l'-±6. 

The  engines  of  H.M.S.  Sutlej  are  similar  in  all  respects 
to  those  of  H.M.S.  Hogue,  example  O,  Table  IV. 

The  cylinder  ratios  adopted  in  naval  practice  are,  for 
1   reasons  already  pointed  out,  smaller  than  those  commonly 
found  in  the  engines  of  merchant  steamers.    From  the 
1   data  given  in  the  accompanying  Tables  I.  to  VII.,  it  will 
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Reference  letter. 
Name  of  vessel  . 


I.H.  P.  per  set,  as  designed  

Revolutions  per  miuu'c,  as  designed  

Steam  pressure  (absolute)  at  engines,  iu  lbs.  per  square  incli,  P  

Mean  prc  isure  referred  to  L.P.  pist,  uis,  in  lbs.  jiur  square  incli,  as 
designed,  M  

Diameters  of  cylinders,  in  inches  :— 

Higli-pressure  

IiitermediatJ   

Each  low-pressure  

Length  of  stroke,  in  incli  ;s   

Mean  piston  tpscd,  iu  feet  per  minute,  at  designed  revolutions. 

L.P.  area 


Ratio  "±1 


Ratio 


H.i*.  area 

L.P.  area 
LP.  area  ' 
11 


Ratio      (see  above)  . 
IKan  "cut-off"  in  H.P.  cylinder,  pev  cent  of  sti'olte,  as  designed 

Nominal  expansions,  E  =  ''  P-  ■'■'^^  divided  by  H.P.jirea  

Mean  "  cut  off"  iu  H.P. 

Value  of  the  factor  F  (as  designed)  in  the  formula :— 

M  =  [P  X  1  +  h.vP-  I'^g  E  ^       _         ^^^^  p^^^^^^   

Trial  results  :— 

Absolute  oteam  pressure  at  engines,  iu  lbs.  per  square  inch . .  . 

Vacuum  iu  condenser,  inches  of  mercury   

Revoluti  jns  per  minute  ..   

I.H. P.,  total  for  tlio  four  cylinders  


Distribution  of  power,  percentage  of  tjtal  I. H.P.  developed  in  ( 
cylinder  :  — 

High-pressure  

Intermediate  

Forward  low-pressure  

Aft  low-pressvu^e   

Mean  pressure  referred  to  L.P,,  in  lbs.  per  square  inch  


G 

H 

I 

.1 

Iv 

L 

U.S.S. 
Uissouri. 

H  M.S. 
Albemarle. 

u.s.s. 

Virginia. 

U.S.i. 
battleship. 

11. M.S.  Africa. 

Turkish 
battleship. 

S,000 

'.1,000 

9,500 

5,000 

9,000 

6,50D 

120 

120 

1-20 

120 

120 

140 

2i5 

265 

265 

210 

220 

215 

41  2 

49-7 

47-8 

39 

43-8 

45  9 

:s3i 

35 

1 

1  30 

33 

3d 

53 

57 

46i 

60 

57 

63 

63 

66 

53 

67 

62i 

■IS 

48 

48 

48 

48 

33 

960 

060 

960 

960 

960 

770 

6-575 

7-08 

7-12 

6-24 

6  2  J 

6  0 

2 -82 

2-67 

2-68 

2-596 

2  5 

2-38 

0-1% 

0-187 

0-lSl 

0-186 

Ol'.i.i 

0-213 

75 

74  1 

71 

75 

75 

8-75 

9  6 

8-8 

8  31 

8-0 

0  CU 

0-586 

0-58 

0-59 

0-61 

201 

245 

Not  yet  tried. 

Not  yet  tried. 

Not  yet  tried. 

Not  yet  trie 

25i 

26J 

116-0 

120-8 

S086 

9148 

25-6 

38-0 

18  0 

18-4 

46 

50 

be  seen  that  for  an  absolute  steam  pressure  of  265  lb. 
per  square  inch  at  the  engines  the  ratio 


L.P.  area 


H.P.  area 


varies  from  6 '5  2  to  7  "8. 


In  the  case  of  the  British  vessels  included  in  these  tables, 
the  value  of  the  ratio  adopted,  with  265  lb.  steam,  varies 
from  6'81  to  715,  the  latter  tigure  being  about  that  most 
coinmouly  adopted. 

Owing  to  the  recent  introduction  of  cylindrical  boilers 
working  iu  coujuuctiou  with  boilers  of  the  water-tube  type, 
the  steam  pressure  at  tlie  engines  has  been  reduced  to 
about  2201b.  absolute  in  the  latest  British  battleships  and 
cruisers.  (See  example  K,  Table  111.  ;  and  examples  X 
and  Y,  Table  V.)  With  this  pressure,  the  value  adopted 
for  the  lutio 

L.P.  area  .    ,     ,  > 

^    is  about  bi. 

H.P.  area 

For  many  years  the  steam  jiressure  at  the  engines  of 
British  naval  vessels  was  1651b.  absolute,  and  the  relation 
of  the  low-pressure  piston  area  to  the  high-pressure  piston 
area  about  4-85  to  1.  A  typical  example  of  such  vessels 
IS  given  under  F,  Table  II. 


American  jjractice  is  to  adopti  somewhat  higher  cylinder 
ratios,  the  examples  for  which  data  are  given  in  the  tables 
giving  the  following  values  for  the  different  steam 
pressures  employed : 


Ab-olute 
steam  pressure  at  engines 
in  pounds 
per  square  inch. 

Ratio 

L.P.  area 
H.P.  area 

265 

7-8 

Ex.ample 

R. 

Table 

IV. 

265 

7  39 

E.iample 

V, 

Table 

V. 

265 

7  36 

Example 

w, 

Table 

v. 

265 

7-32 

Example 

u, 

Table 

IL 

265 

7-12 

Example 

I, 

Table 

in. 

225 

6-375 

Example 

G, 

Table 

III. 

225 

5-71 

Eximple 

!>, 

Table 

II. 

215 

5-54 

Example 

6. 

Table 

VI 

210 

6-24 

Example 

J, 

Table 

IU. 

190 

5  43 

Example 

e, 

Table 

VI. 

190 

5-41 

Example 

E, 

Table 

IL 

(7^0  be  continued.) 
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ELECTRIC    WINDING  ENGINES.* 

By  Maurice  Georgi. 

Up  to  the  present  time  in  this  country  electrical  winding 
engines  are  practically  unknown,  although  on  the  Continent, 
especially  in  the  mines  of  Silesia  and  Westphalia,  they  have 
during  the  last  few  years  made  rapid  headway.  No  doubt  our 
mining  engineers  are  somewhat  conservative.  The  engines 
which  have  been  in  operation  in  their  pits  have,  as  a  rule, 
given  security  and  satisfaction,  and  it  is  necessary  to  persuade 
tl.tm  that,  by  the  application  of  electricity,  a  security  as 
great,  and  even  greater,  may  be  obtained  with  added  advan- 
tages which,  with  the  present  steam-winding  gears,  have  hitherto 
been  unattainable.  To  give  them  their  due,  the  modern  steam- 
winding  engine  is  well  adapted  to  all  the  demands  of  the 
service;  it  nevertheless  absorbs  an  immense  quantity  of  steam, 
as  the  effort  to  give  is  never  constant,  and  therefore  the  admis- 
sion in  the  cylinders  essentially  varying. 


I200  n  P 


1200  H  P 


•  600  H  P 


Fig.  1. 

For  instance,  in  starling  his  machine  the  driver  has  to  open 
his  stop  valve  completely,  giving  full  admission  in  order  to 
shorten  the  acceleration  period,  which  means  only  loss  of  time. 
After  a  certain  number  of  turns  of  the  engine  the  haul  is 
finished,  and  ho  has  to  stop  his  machine  by  using  his  brakes 
or  giving  counter  steam  into  the  cylinders;  thus  the  whole  of 
the  kinetic  energy  of  the  system  is  lost  in  the  brakes. 

If  we  take  another  case,  should  a  load  be  lowered,  as  is  often 
the  case,  we  possess  no  means  of  turning  to  any  practical  use 
the  work  done  by  the  engine,  the  liberated  energy  having  to 
be  constantly  absorbed  by  the  brakes. 


Considering  that  the  work  done  by  winding  machinery  is  of 
the  most  intermittent  character,  the  torque  to  be  overcome  at 
the  beginning,  being  sometimes  more  tlian  double  that  during 
the  haul  (owing  to  acceleration),  it  will  be  necessary,  should 
no  special  contrivance  be  used,  to  calculate  the  steam  engine 
driving  our  dynamos  to  enable  it  when  staiting  up  to  overcome  the 
cciresponding  torque;  and,  on  the  other  hand,  it  must  work 
with  an  economical  admission  during  the  haul,  and  whilst  the 
winding  machinery  is  at  rest.  These  conditions  are,  as  a  rule, 
incompatible,  so  that  engineers  have  been  led  to  imagine  means 
by  which  energy  sliould  be  accumulated  whilst  the  engine  is 
at  rest,  this  energy  being  given  up  whilst  working,  so  as  to  have 
as  far  as  possible  a  constant  admission  in  the  cylinders,  and 
consequently  a  higli-working  factor.  If  we  use  continuous 
current,  our  mind  is  at  onoe  led  in  the  direction  of  a  storage 
battery.  This  system,  in  so  far  as  theory  is  concerned,  gives  a 
perfect  compensation  should  the  battery  bo  properly  calculated, 
but  it  does  not  do  away  with  the  starting  resistance,  although 
the  machine  can  be  started  in  an  economical  way  iby  a  com- 
plicated battery  sub-division,  the  motor  being  grouped  on  to 
various  combinations  of  cells. 

The  disadvantages  of  such  a  method  of  operating  are  at  once 
apparent,  the  complicated  and  delicate  electrical  contrivances, 
t(igether  with  the  inherent  disadvantages  of  storage  batteries, 
more  than  compensate  for  any  gain  which  might  be  obtained 
in  efficiency  of  operation. 

On  the  Continent  numerous  electric-winding  engines,  and 
some  of  considerable  importance,  liave  been  designed  after  this 
system,  but  have  not  proved  themselves  suitable  for  the  opera- 
tions they  had  to  perform. 

There  are  fortunately,  however,  other  methods  using 
mechanical  means  of  compensation  which  achieve  the  same 
purpose  by  means  of  massive  flywheels  coupled  on  our  prime 
movers. 

Let  us  consider  an  arrangement  of  this  sort,  fig.  1,  and, 
moreover,  let  us  consider  a  worked  diagram  of  a  hauling 
engine : 


Durhig  first  period  we  have — 1,200  x  12 
During  second  period  we  have — 600  x  60 


14,400  H.I*,  seconds. 
36,000  H.P.  seconds. 

50,400  H.P.  seconds. 


.  50,400  u  r, 

Average  —    =  ooO  H.P. 
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By  fixing  upon  our  steam  engine  a  suitable  governor,  acting 
ill  such  a  way  that  it  can  never  give  more  than  a  certain 
admission  to  the  cylinder,  but  can  shut  off  steam  if  the  engine 


If  we  now  turn  to  an  electric-winding  engine,  we  hnd  that  i 
its  first  advantage  is  to  diminish  very  considerably  the  coal 
consumjjtion,  which  can  be  brought  down  to  about  one-third  of 
its  original  value  if  a  moderating  generating  plant  is  adopted. 
Steam  turbines,  superheated  steam,  variable  exp-insions,  gas 
engines  fed  by  producer  gases,  cannot  be  utilised  by  the  present 
winding  engines,  but  all  are  now  at  our  disposal,  and  as  it  is 
now  possible  to  maintain  an  absolutely  constant  load  on  our 
machinery,  an  entirely  new  set  of  conditions  is  arrived  at  in  , 
the  arrangement  of  our  power-house  plant. 

*  Paper  read  before  tlio  Glasgow  Section  of  the  Institution  of  Electrical 
Engineers,  on  February  13th,  1904.  I 


exceeds  the  speed  limit,  and  allowing,  say,  a  drop  of  10  per  cent 
in  the  number  of  revolutions  of  the  engine,  the  speed  varying 
from  360  to  325  revolutions  per  minute,  and  the  flywheel  travel- 
ling at  from  264-  to  238  ft.,  or  80  to  72  metres  per  second,  the 
liberated  energy  will  be — 

1/2  X  tttptX  (6400-5200)  =  530  x  30  x  75  =  1210000 
^  °^  kgrmetres  «  =  20  tons. 

The  energy  required  during  one  haul  will  be — ■ 

50,400  +  75  =  4  050,000  kgrmetres. 
The  flywheel  gives  =  1,210,000  kgrmetres, 

leaves  =  2,840,000  kgrmetres  =  37,600  H.P.  seconds. 
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The  admission  will  have  to  be  calculated  for  a  constant  effort 
corresponding  to — 

I,         _  _  37ti.0i0  =  680  H.P. 

72 

That  is  to  say,  the  flywheel  will,  when  the  machine  drops 
10  per  cent  in  speed,  give  np  the  necessary  energy  demanded 
on  starting,  and  during  the  earlier  part  of  the  haul. 

The  disadvantages  of  the  method  explained  aibove  are  that 
a  special  generator  will  have  to  be  reserved  for  each  winding 
engine.  For,  if  we  employ  a  three-phase  plant  and  couple 
the  engine  on  to  a  distribution  net  work,  we  will  probably  have 
some  difficulty  in  keeping  the  alternators  in  parallel,  the 
frequency  never  being  constant  owing  to  the  drop  in  speed 
which  we  have  mentioned  above,  and  thus  will  interfere  with 
any  other  motors  we  may  have  on  the  same  system.  We  shall, 
however,  come  back  to  this  part  of  the  subject  later  on. 

As  far  as  safety  is  concerned,  the  conditions  that  will  have 
to  be  realised  are  that — 

1.  The  utmost  security  of  working,  as  winding  engines 

are  not  only  used  for  the  extraction  of  minerals, 
but  also  for  transporting  men. 

2.  The  speed  of  the  machine  will  have  to  be  regulated 

independently  of  the  load — -that  is  to  say,  indepen- 
dently of  the  current  in  the  armature,  and  with  the 
utmost  possible  economy. 


tioii,  and  whose  voltage  can  be  regulated  from  zero  to  a  positive 
or  negative  maximum  by  means  of  a  field  resistance,  a  motor 
coupled  on  the  same  circuit,  and  having  a  constant  held,  will 
run  at  a  speed  varying  between  zero  and  a  positive  or  negative 
maximum. 

The  starting  of  the  machine  is  thus  most  economical,  and 
at  any  time  the  energy  consumed  is  only  equal  to  tlie  product 
of  the  voltage  by  tlie  current.  Tlius  the  machine,  rvmning  at 
quarter  speed,  the  voltage  is  only  one-quarter,  and  the  energy 
one-quarter  of  that  necessitated  at  full  load,  provided  the 
cv.rrent  be  the  same. 

To  compensate  the  variations  of  energy  required,  Mr.  Ilgner 
adopts  the  following  device:  — 

The  current  taken  from  the  supply  drives  a  converter,  com- 
poh-ed  of  a  motor,  a  continuous-current  dynamo,  and  a  heavy 
flywheel.    (Fig.  2.) 

Now,  an  automatical  slipping  device  is  fixed  to  the  motor 
by  means  of  whicli,  should  the  dynamo  call  for  energy,  and, 
therefore,  the  current  in  the  motor  have  a  tendency  to  augment, 
the  slip  is  raised,  the  flywheel  giving  up  kinetic  energy  to  the 
extent  of  1/2  k  (or  ctj"  -  cto")  ;  Ic  =  constant  —  Co  the  slip 
difference.)  The  reverse  operation  occurs  if  the  -dynamo  gives 
no  more  energy,  the  current  in  the  motor  only  then  being  used 
to  bring  the  speed  of  flywheel  from  its  present  speed  to  its 
maximum  one.    The  weight  and  speed  of  flywheel  are  to  be 


C^ar^/-£^  Main  ^t^ofr 


Controller 


Oil  CVai« 


Fig.  3. 


These  conditions,  especially  the  second,  can  be  said  to  have 
only  been  solved  in  a  satisfactory  manner  by  a  new  system 
of  compensation  discovered  by  Herr  Ilgner,  of  the  Donners- 
marckhtitte,  and  applied  mechanically  and  electrically  for 
driving  winding  engines. 

With  this  contrivance  we  can,  without  diminishing  the 
favourable  steam  consumptions  obtained  by  the  other  system  of 
compensation,  branch  any  number  of  v/inding  engines  on  a 
given  distribution  area  with  any  kind  of  electrical  energy 
whatsoever,  monophase,  polyphase,  or  continuous  current. 

Principle  op  the  System. 

The  system  is  ba.sed  on  the  well-known  fact  that  a  con- 
tinuous shunt-wound  motor,'  with  field  of  constant  intensity 
o.nd  fed  by  an  independent  source,  will  run  when  an  E.M.F., 
equal  to  E  volts,  is  applied  to  the  armature  terminals  with  a 
speed  directly  proportionate  to  the  voltage  E,  and  to  the  number 
of  turns  on  the  armature.  Thus,  a  motor  wound  so  that  tlie 
speed  at  500  volts  is  equal  to  100  revolutions  per  minute  will, 
should  only  50  volts  be  applied  to  the  armature  terminals,  and 
the  field  remain  the  same  as  before,  run  at  about  10  revolutions 
per  minute.  The  torque  is,  of  couisc,  a  function  of  the  current 
in  the  armature,  as  the  field  is  constant.  Therefore,  if  we 
arrange  a  continuous-current  dynamo  with  independent  excita- 


calculated  so  that  for  a  given  slip  the  output  of  the  motor 
should  remain  the  same. 

Thus,  the  winding  engine,  as  far  as  the  supply  station  is 
concerned,  may  be  considered  as  an  ordinary  motor  of  constant 
output  corresjDonding  to — 

Load   X  course. 
Time  x  working  factor, 
and  treated  accordingly. 

That  the  speed  is  practically  independent  of  the  load  lies 
in  the  fact  that  we  have  to  do  with  a  shunt  motor.  This  is  a 
most  important  advantage,  possessed  by  no  steam  or  electri- 
cally-driven engine,  that  to  one  position  of  the  controllers' 
lever  corresponds  but  one  speed. 

Another  advantage  is  that  the  machine  can  be  always  very 
economically  stopped  in  the  following  manner:  — 

Let  us  suppose  that  the  machine  is  running  at  full  speed 
corresponding  to  the  maximum  voltage.  If  we  draw  the  con- 
trollers' levers  backwards  the  voltage  of  the  dynamo  will  drop, 
but  that  of  the  motor  remains  the  same,  so  that  current  will 
go  from  motor  to  dynamo.  The  system  is  thus  economically 
stojjped  as  the  recuperated  energy  is  sent  from  the  dynamo 
tlirough  the  flywheel  and  motor  back  into  the  supply  mains. 
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The  brakes  are  absolutely  useless  excepting  for  holding  up  the 
r'achine. 

The  machine  thus  recuperating  energy,  it  is  indifferent  if 
th>>  dead  weight  is  badly  balanced,  for  if,  at  tlie  beginning  of 
the  haul,  i  sirong  current  is  nccessaiy  to  overcome  the 
momentum  on  the  drums  at  the  end,  the  same  will  have  Dscome 
negative,  and  will  be  driving  the  motor,  tlius  sending  energy 
back  into  the  line.  The  size  of  the  flywheel  is  independent  of 
a  defective  cable  compensation. 

Now,  if  we  turn  to  the  actual  economy  of  the  system,  we 
find  it  in  no  way  inferior  to  that  of  the  very  best  of  other 
known  methods— these  being  in  every  other  respect  far  inferior. 
This  is  to  be  accounted  for  by  the  fact  that  no  starting  resist- 
ances are  used,  that  the  energy  recuperated  at  any  time  is  sent 
back  into  the  line,  and  that  the  working  factor  of  the  flywheel 
is  nearly  equal  to  unity. 

The  current  from  the  dynamo  of  the  converter  is  carried 
without  interposition  of  any  switch  or  fuse  to  the  winding 
motor.  In  this  manner  no  sudden  stoppage  of  the  electric 
si'pply  to  the  winding  motor  is  likely  to  occur;  the  safety 
appliances  are  practically  useless,  as  the  machine  cannot  be 
overloaded,  and  a  short  circuit  due  to  defective  cableage  is 
always  noticeable  immediately.  The  field-magnet  current  is 
produced  by  a  small  dynamo  on  the  shaft  of  the  converter. 

Now,  it  is  of  absolute  necessity  that  the  voltage  at  the 
terminals  of  this  motor  should  remain  the  same  whatever  its 


FiQ.  4. 

speed  may  be.  To  produce  this  we  place  a  very  small  dynamo, 
series  wound,  nest  to  the  exciting  dynamo.  The  current  of 
this  auxiliary  dynamo  passes  through  windings  on  the  poles 
of  the  dynamo,  having  a  demagnetising  effect;  thus  the  fali  of 
speed  of  converter  will  have  no  effect  on  the  voltage,  as  the  loss 
in  turns  will  be  compensated  by  a  stronger  field,  the  current 
in  the  auxiliary  dynamo  diminishing. 

General  Aeeangements. 

The  dispo.silion  of  the  governing  and  safety  apparatuses,  as 
employed,  is  briefly  as  follows:  — 

The  retarding  apparatus,  fig.  3,  is  composed  essentially  of 
the  following:  A  horizontal  shaft  is  driven  directly  by  means 
of  bevel  gearing  from  the  main  shaft  of  the  winding  engine. 
The  motion  of  this  shaft  is  transmitted  to  two  parallel  ones 
placed  directly  under  the  bed  plate  of  the  machine,  and  being 
each  cut  as  endless  screws,  with  filleting  in  opposite  directions, 
and  receive  each  a  cursor. 

On  the  pivot  of  the  controllers'  lever  are  fixed  two  sectors, 
cut  as  in  figure. 

The  working  is  as  follows:  — 

When  a  haid  is  approaching  its  end,  and  the  machine  has  to 
b-i  slowered  down,  cursor  No.  1  has  just  come  into  contact 
with  the  disc  No.  1  of  lever's  pivot. 

By  its  pressure  on  the  same  it  causes  the  lever  to  come 
gradually  back  to  the  position  corresponding  to  the  minimum 
speed  attainable;  as  explained,  this  operation  brings  about  a 
most  vigorous  and  economical  brakage,  energy  being  thrown 
back  into  the  line. 

Once  the  lever  is  on  the  last  notch,  the  apparatus  ceases 
it.s  action,  and  by  this  time  the  cage  has  come  to  the  surface. 
With  the  remaining  voltage  available,  the  attendant  can  do 


the  last  operations,  and,  when  these  are  finished,  push  back 
his  lever  to  zero,  thus  commutating  the  current  in  the  field 
magnets  of  the  dynamo.  If,  however,  through  neglect,  he 
should  allow  the  cage  to  get  up  into  the  pit  gearing,  the 
cursor  then  strikes  on  another  button,  opening  at  the  same 
time  the  escape  valve  of  the  compressed  air  piston  holding 
up  the  emergency  brake;  this  falls  down,  and,  in  doing  so,  cuts 
off  the  current,  thus  stopping  the  machine. 

The  brakes,  as  designed,  will  be  two  in  number.  The 
ordinary  working  brake  will  be  identically  the  same  as  that 
used  with  ordinary  steam-winding  engines,  the  only  difference 
being  that  compressed  air  produced  by  an  electric'  compressor 
is  used  instead  of  steam. 

The  emergency  brake,  which  will  also  be  a  stop  brake,  is 
operating  in  the  following  manner:  An  air  cylinder  with  a 
piston  holds  up  the  weight,  bringing  the  brake  into  action ; 
the  section  of  the  cylinder  is  calculated  in  such  a  way  that 
the  weight  is  only  completely  lifted  when  the  pressure  of  the 
air  is  sufficient  to  ensure  the  proper  acting  of  the  working 
brake.  The  cylinder  is  provided  with  a  three-way  cock,  which 
allows  it  to  be  placed  in  communication  with  the  atmosphere 
or  the  reservoir  containing  the  compressed  air.  This  cock 
can  neither  be  opened  by  hand  nor  by  the  retarding  apparatus, 
a?  already  described;  iu  any  case,  the  falling  of  tlie  emergency 
)>rake  causes  the  current  to  be  immediately  cut  off. 

We  come,  therefore,  to  the  conclusion  that  it  is  absolutely 
unnecessary  for  the  attendant  to  pay  any  attention  to  slowing 
down  his  machine;  the  apparatus  does  it  for  him,  and  also 
stops  it  should  he  be  unable  to  do  so.  This  is  a  most  remark- 
able performance,  which  alone  ought  to  render  the  use  of 
electric-winding  engines  almost  a  necessity. 

Moreover,  the  attendant  cannot  start  too  suddenly,  as  the 
cursor  takes  a  certain  time  to  get  back  outside  the  radius  of 
action  of  the  levers,  and  full  speed  cannot  be  obtained  before 
this  is  done. 

The  ma,ximum  speed  can  never  be  exceeded;  a  special  speed 
controller  is  therefore  utterly  useless. 

The  sudden  stoppage  of  electric  energy  from  the  main  does 
not  jeopardise  in  any  way  the  good  working  of  the  engine,  as 
the  kinetic  energy  contained  in  the  flywheel  is  more  than 
sufficient  to  complete  several  hauls. 

Any  winding  engine  can  be  employed  with  this  system,  each 
having  in  a  given  case  certain  advantages  that  would  justify 
its  being  preferred  to  another.  But  m  any  case  it  should 
always  be  advisable  to  choose  such  an  arrangement  that  can 
render  possible  the  use  of  high-speed  motors  for  a  given  rope 
speed,  and  that  at  the  same  time  would  reduce  to  a  minimum 
the  moment  of  inertia  of  the  system. 

Thus,  in  Germany,  friction  discs  are  much  in  favour. 
These  possess  a  small  moment  of  inertia,  and  can  be  of  a 
reduced  diameter,  this  factor  being  only  limited  by  the  thick- 
ness of  the  rope,  the  adherence  being  a  function  of  the  angle 
embraced,  and  not  the  length  of  arc.  Thus,  for  a  flat  cable  and 
a  strain  equal  to  10  tons  on  the  rope,  and  a  factor  of  safety  of 
10,  we  can  choose  a  disc  of  about  10  ft.  in  diameter,  which, 
for  a  maximum  speed  of  40  ft.  per  second,  would  require  a 
motor  making  75  revolutions  per  minute. 

These  discs  have  the  disadvantage  of  only  allowing  a  haul 
from  one  particular  level,  as  the  distance  between  the  cages 
is  always  the  same;  and  then,  on  the  other  hand,  should  the 
rope  break,  both  cages  fall  to  the  bottom. 

With  them,  however,  the  placing  on  the  caps  of  the  cages 
is  made  easier,  as  only  one  need  be  placed,  the  other  falling 
of  itself  into  position;  one  manoeuvre  is  thus  spared,  and  then 
the  strain  on  the  rope  can  never  be  very  great,  as,  should  at 
a  given  period  the  cage  meet  with  an  unlooked-for  resistance, 
the  cable  will  have  a  tendency  to  slip  on  the  discs,  thus  saving 
it  from  too  great  a  strain. 

For  small  depths  (to  400  yards)  drums  will  be  found,  as  a 
rule,  very  handy,  and  for  very  great  depth  reels,  as  in  this 
case,  it  would  hardly  be  advisable  to  use  a  compensation  cable, 
this  operation  having  to  be  done  by  the  machine  itself. 

An  original  arrangement  adopted  in  some  cases  is  shown  on 
the  drawing  (fig.  4):  — 

It  will  be  noted  that  the  .speed  of  the  rope  is  equal  to  2  V, 
Y  beini>'  that  of  cage,  and  as  the  cage  is  held  by  two  ropes,  the 

diameter  of  same  is  only         =  0'707  that  of  a  single  one  ;  the 

dian.eter  of  the  drums  can  be  smaller  and  the  speed  of  the 
dynamo  can  be — 

2  n  X  Q.jQj  =  2'8  n,  or  about  three  times  as  great  99  if  the 

ordinary  arrangement  be  used.  The  cost  of  the  installation  is 
thus  greatly  reduced.  It  should  also  be  noted  that  in  the  case 
of  a  steam  liauling  engine,  the  eft'ort,  and,  therefore,  the  strain 
on  the  rope,  is  variable,  and  de))euds  on  the  position  of  the 
cranks  of  the  engine,  whereas  iu  the  case  of  an  electric  winding 
engine,  this  effort  being  constant,  the  rope  is  apt  to  last  very 
much  longer. 
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To  compare  the  costs  of  economy  realised  by  the  use  of 
electric  hauling  engines,  we  will  take  two  practical  examples: 


Data. 


Effective  load  per  haul 
Dead  weight,  2x4 


20cwt. 

  =  8cwt. 

Cage   =  18cwt. 

Cable,  1  in.  diameter    3.V  lb.  per  yard. 

Run   254'  yards. 

Capacity — 230  tons  of  coal  per  8  hours. 

As  we  have  to  extract  effectively  250  tons  of  coal,  we  must 
reckon  to  make  certain  a  total  of  100  hauls  per  8  hours,  in 
counting  those  necessary  to  haul  up  and  down  the  menj  to 
remove  the  stones  and  earth  extracted  from  the  mine,  etc. 

The  total  time  allowed  per  haul  is,  therefore — 


8  X  3600 

400 


=  72  seconds. 


We  need  40  seconds  to  remove  and  replace  the  hutches, 
which  leaves  us  32  seconds  to  make  the  haul. 

As  the  depth  is  small  we  shall  not  employ  a  compensation 
cable,  this  being,  perhaps,  an  advantage  in  this  case,  as  it 
lightens  the  t.isk  of  placing  the  cages  on  the  caps. 

If  we  take  the  reduced  weight  of  the  drums  to  3'7  tons  = 
3,700  kils.,  the  radius  of  gyration  being  15  m/,  we  get  as  a 
tcital  for  all  tlie  masses  in  motion  a  weight  equal  to  10,150  kgr., 
nirtor  included. 


The  ratio  of 


masses 


eii'ective  load 


10150 

1000 


10'15. 


This  is  favourable. 
Calculations  give  us — 


d  V 


=  0-97"7sec.  =  3-27sec. 


d  V 

-^^,=  l-4"7sec. 


4'678 


A.s  first  approximation  let  us  take  a  maximum  speed  of 
10"' /sec.  =  337sec. 

Time  for  acceleration—?^  =  10'35, 
0  97 


space  covered 


100 


2  X  0-9 
10 


=  =  51'"  =  1( 


Time  for  stopping  ^  ^  —  '  2, 
100 

space  covered  =      ^  W 


36" 


118', 


There  remains  230  —  87  =  143  metres  to  be  covered,  the  time 
tiiken  being  14'3  sec. ;  thus  the  whole  time  taken  will  be 

17-5  +  14  3  =  31-8  sec. 

The  .=pped  we  have  chosen  is  therefore  suitable. 


The  drums  make 


3-  TT  60 
10 


=  62  revolutions  per  minute. 


:225  H.P.  on  shaft. 


=  98  H.P. 


The  momentum  at  beginning  of  haul  is  equal  to 
2100  kgrmetres  =  15200  ft. -lb., 
corresponding  to 

2,100  _62_ 
716  '0-8 

At  end,  900  kgr.,  corresponding  to — 
900  62^ 
716  'o-8 

He  —  500     the  current  in  the  armature  will  be  340  A,  150  A. 

The  extra  momentum  necessary  to  produce  the  acceleration 
corresponds  to  an  extra  134  horse  power  on  shaft  during 
10-3  sec. 

The  current  at  the  beginning  of  the  haul  will  therefore  be 
340  +  220  =  560  A. 

The  value  of  integral^^|.  j  i"  d  t  =  230  A.      That  is  the  current 

which,  flowing  constantly  through  the  armature,  would  bring 
alxMit  the  same  rift?  of  temperature. 

(  To  he  continued .) 


Messes.  Matthews  and  Yates  Limited,  Cyclone  Works, 
Swinton,  Manchester,  have  on  show  at  the  Bradford  Exhibition 
a,  number  of  their  goods.  These  include  their  well-known 
"  Cyclone  "  air  propellers  as  suited  for  dye  houses  and  bleach 
crofts;  electric  fans  for  the  ventilation  of  schools,  libraries, 
smoke  rooms,  and  the  like.  Also  pressure  fans  for  use  where 
air  has  to  be  use  against  resistance,  as  for  reduced  and  forced 
nrauglit. 


THE  HISTORY  OF  THE  SOCIETY  OF 
ENGINEERS  * 

A  Jubilee  Eetrospect. 

"  Established  in  May,  1834."  Such  is  the  brief  but  familiar 
legend  winch  accompanies  the  title  of  our  society  in  our  trans- 
actions, our  notices,  on  our  stationci-y,  and,  in  fact,  practically 
wherever  that  title  appears  in  print.  In  the  face  of  this  it  will 
hardly  bo  questioned  that  this  month  witnesses  the  fiftieth 
ai-niversary  of  our  inauguration,  and  that  the  present  is  our 
jubilee  year.  It  is  with  considerable  pride,  and  no  less  pleasure 
that  I  am  able  to  associate  myself  with  the  society  for  forty-si.x 
out  of  its  fifty  years  of  existence,  having  been  elected  a  member 
in  1838,  four  years  after  it  was  inaugurated.  And  it  is  with  an 
even  higher  degree  of  gratification  that  I  am  able  to  record  that 
in  one  capacity  or  anotlier,  honorary  or  otherwise,  I  have  worked 
for  it  without  a  break  ever  since  I  was  elected.  Nay,  more,  I 
may  even  claim  for  myself  longer  service,  for  I  well  remember 
attending  a  meeting  at  which  I  was  proposed,  and  assisting  our 
late  friend,  Alfred  Williams,  in  the  clerical  work  of  that  meet- 
ing. It  has,  therefore,  suggested  itself  to  -i.e  that  in  this  our 
jubilee  year,  and  at  this  our  half-century  meeting,  it  might  be 
well  for  us  to  pause  for  a  while,  and,  casting  a  retrospective 
glance  at  events,  "look  unto  the  rock  whence  we  were  hewn, 
and  to  the  hole  of  the  pit  whence  we  were  digged." 

Although  our  society  was  established  in  1854,  it  was  not  then 
ki  own  by  its  present  name.  For  the  first  three  years  of  its 
existence  it  was  called  the  Putney  Club,  having  been  founded 
hy  students  of  Putney  College,  an  institution  which  formerly 
existed  for  the  education  of  engineers.  From  the  minute  book 
of  the  Putney  Club,  which  is  in  the  possession  of  the  society,  it 
appears  that  in  May,  1854,  Eobert  Monro  Christie  and  Henry 
Palfrey  Stephenson,  two  former  students  of  Putney  College, 
proposed  to  start  a  club  for  the  re-union  of  gentlemen  who  had 
been  educated  at  the  college.  They  therefore  advertised  in 
the  Times,  calling  attention  to  the  proposition  and  requesting 
those  who  were  favourable  tO'  the  suggestion  to  attend  a  meet- 
ing on  a  stated  evening.  Eight  gentlemen  attended  that  meet- 
ing, including  Messrs.  Christie  and  Stephenson,  the  other 
gentlemen  being  Messrs.  Battiscombe,  Biggers,  Fowler,  Eobert 
King,  T.  H.  Maudslay,  and  W.  H.  Smith,  and  the  Putney  Club 
was  formed.  The  meeting  was  held  in  a  room  at  Mr.  Talmadge's, 
221,  Strand,  where  subsequent  monthly  meetings  were  also 
held.  A  circular  was  then  issued  setting  forth  that  the  club 
had  been  formed  "  for  the  purpose  of  establishing  periodical 
meetings  of  all  old  Putney  men,  regardless  of  their  present 
professions,  its  object  being  to  recall  old  times,  see  old  faces, 
and  hear  of  the  fortunes  of  old  friends." 

It  was  intimated  in  this  document  that  as  soon  as  the 
number  of  members  justified  it,  a  suitable  room  would  be 
engaged  for  tlio  meetings,  but  that  for  the  present  they  would 
be  held  at  Mr.  Talmadge's.  Then  followed  an  intimation  that 
the  subscription  should  not  exceed  10s  per  annum,  and  an 
announcement  that  the  following  bye-law  had  been  passed : 
"  That  the  club  shall  be  adjourned  at  eleven  o'clock,  and 
that  no  smoking  be  allowed  before  nine,  and  that  spirituous 
and  malt  liq^uors  be  entirely  excluded."  At  the  next  meeting,  in 
November,  it  is  recorded  that  "  Mr.  Christie  proposed  that  the 
club  should  henceforth  (until  another  place  was  engaged)  meet 
at  his  offices,  76,  King  William  vStreet,  City,  which  proposition 
was  accepted  with  thanks  by  the  gentlemen  present,  and  it  was 
agreed  that  Mr.  Talniadge  should  be  paid  for  the  use  of  his 
rocm  heretofore  by  purchasing  of  him  a  pound  of  cigars,  to  be 
retailed  out  to  the  members."  There  is  something  delightfully 
Pickwickian  in  all  this,  and  it  leads  to  the  conclusion  that  Mr. 
Talmadge  was  a  tobacconist. 

The  first  meeting  of  1835  was  held  at  Mr.  Christie's  office, 
when  the  real  formal  business  of  reading  and  discussing  papers 
was  inaugurated.  Previously  to  this,  various  points  of  engineer- 
ing practice  were  introduced  and  discussed  on  the  lines  of 
the  topical  discussion  system,  now  so  largely  in  vogue  in  the 
United  States,  and  which  was  successfully  adopted  upon  one 
occasion  last  year  by  our  society.  It  may  be  interesting  to  note 
that  the  first  paper  read  was  by  Mr.  H.  P.  Stephenson,  on  "  The 
Else  and  Fall  of  Putney  College."  The  meetings  continued  to 
be  held  at  Mr.  Christie's  office,  at  which  papers  on  engineering 
subjects  were  read  and  discussed.  There  were,  however, 
occasional  departures  from  strictly  professional  subjects,  as,  for 
ii.istance,  when  Mr.  Shillito  read  a  paper  on  "  The  Plurality  of 
Worlds,"  in  which  it  is  recorded  that  "  he  advocated  the  extreme 
probability  of  the  heavenly  bodies  being  inhabited,  especially 
the  planets,  by  rational  people  similar  to  the  inhabitants  of 
this  world."  This  was  at  the  meeting  on  April  2nd,  1855,  at 
which  a  committee  was  appointed  to  frame  a  set  of  rules,  in 
connection  with  which  committee  Mr.  Alfred  Williams'  name 
appears  for  the  first  time,  he  being  elected  a  member  of  the 
committee  at  that  meeting.  For  some  time  he  remained  on 
the  committee,  occasionally  taking  the  chair  at  the  meetings. 

*  Paper  read  at-,  the  Royal  United  Service  Institution,  2nd  May,  1904,  by  Periy 
F.  Nursey,  Past  President  and  Secretary. 
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At  length  his  great  administrative  powers  and  the  prominent 
part  he  took  as  a  member  of  the  executive  body  appear  to  have 
pointed  him  out  as  admirably  suited  for  a  wider  sphere  of 
action,  and,  accordingly,  in  ,4856  he  was  formally  elected 
honorary  secretary  and  treasurer,  which  appointment  he  held 
to  the  day  of  his  death  in  1894. 

In  course  of  time  a  set  of  twenty-four  rules  was  framed, 
passed,  and  printed,  and  out  of  these  from  time  to  time  have 
been  evolved  the  more  comprehensive  rules  and  bye-laws  by 
wtich  the  society  is  now  governed.  During  the  year  1855  eight 
papers  were  read  and  discussed,  and  at  its  close  the  club  con- 
sisted of  twenty-five  members,  and  included  our  esteemed 
member,  Mr.  (now  Sir  John)  Aird.  In  the  following  year,  1856, 
our  old  friend,  Mr.  Charles  J.  Light — who  was  subsequently 
for  four  years  the  secretary  of  the  society — ^was  elected  a 
member.  During  that  year  eleven  papers  were  read  and  dis- 
cussed, and  at  its  close  the  number  of  members  liad  increased 
to  thirty-two. 

The  annual  general  meeting  of  the  members  of  the  Putney 
Club,  held  at  Mr.  Christie's  office  on  December  7th,  1857,  was 
an  important  one  for  the  society,  inasmuch  as  at  that  meeting 
it  v/as  re-christenod  by  its  present  name,  its  sponsors  being 
Mr.  J.  Louch  and  Mr.  C.  J.  Light.  It  is  recorded  in  tlie 
minutes  of  that  meeting  that  tlie  following  proposition  wa.s 
taken  into  consideration,  viz.:  "That  the  nane  of  the  club  be 
altered  and  called  '  Society  of  Engineers,'  or  such  other  name 
as  may  be  agreed  upon."  It  was  thereupon  proposed  by  Mr. 
Touch,  and  seconded  by  Mr.  Light,  that  the  name  be  "  Society 
of  Engineers."  There  were,  however,  a  few  non-contents,  and 
the  following  amendments  were  successively  proposed,  namely: 
"The  Junior  Society  of  Engineers";  "The  Society  of  Civil  and 
Mechanical  Engineers";  "The  Society  of  British  Engineers"; 
and  "Ihe  United  Society  of  Engineers."  It  is  recorded  that 
"on  the  amendments  being  put  to  a  show  of  hands  they  were 
all  lost,  and  the  original  motion  was  carried,"  so  that  Monday, 
December  7th,  1857,  is  the  name  day  of  the  society. 

A  further  important  step  was  taken  at  this  meeting,  for  it 
was  found  that  there  were  sufficient  funds  in  the  treasurer's 
hands  to  justify  the  committee  in  hiring  a  room  at  E.xeter  Hall 
for  the  meetings.  This  was  sanctioned,  and  ultimately  No.  4 
Committee  Room  was  taken.  Mr.  Christie  was  accorded  a  hearty 
vote  of  thanks  for  liis  kindness  in  hitherto  affording  the  society 
accommodation  for  its  meetings  in  his  offices.  And  here  I  may 
incidentally  mention  that  I  attended  as  a  visitor  several  of  the 
n;eetings  held  at  Mr.  Christie's  offices.  In  course  of  time  the 
committee  room  proved  too  small,  and  t)ie  lower  hall  was 
engaged  for  the  meetings. 

Yet  another  step  in  advance  was  taken  at  the  meeting  of 
December  7t]i,  1857,  when  it  was  resolved  that  short  abstracts 
of  the  papers  read  should  be  printed,  together  with  the  rules 
and  a  list  of  members.  I  possess  a  copy  of  this  document, 
which  constitutes  the  first  volume  of  our  transactions,  and  I 
believe  there  is  not  another  copy  extant.  The  society  even 
does  not  possess  one.  It  consists  of  a  pamphlet  of  twelve  pages, 
eight  of  which  are  occupied  by  thirty-one  rulss,  three  by  the 
abstracts  of  seven  papers,  and  one  by  the  list  of  members, 
which  shows  that  at  the  end  of  1857  the  number  of  members 
had  increased  to  fifty-four. 

Up  to  this  time  a  small  note  book,  measuring  8  in.  by  5  in. 
by  1  in.  thick,  had  served  as  a  minute  book  and  record  of  the 
proceedings  of  the  society.  But  this  now  became  inadequate 
to  the  requirements  of  the  society,  and  a  larger  and  m6re 
dignified  book  was  used.  The  transactions  for  1858  occupy 
eighteen  pages,  the  abstracts  of  the  papers  being  given  at 
greater  length,  and  the  list  of  members  occupying  two  pages, 
the  number  having  increased  to  107.  The  transactions  for  1859 
show  a  further  advance,  in  that  they  occupy  forty-one  pages, 
the  number  of  the  members  being  169.  A  prominent  feature 
of  the  year's  work  was  the  awarding  for  the  first  time  premiums 
of  books  for  papers  read  during  the  year,  the  first  recipients 
being  Mr.  James  Amos  for  a  paper  on  "  The  New  Hydraulic 
Lift  of  the  Thames  Graving  Dock,"  and  Mr.  John  Glynn,  jun., 
for  a  paper  on  "  Dr.  Clarke's  Water-softening  Process." 

The  year  1861  was  marked  by  the  holding  of  a  conversazione 
iu  the  Lower  Hall,  Exeter  Hall,  on  June  11th,  which  was 
attended  by  sixty-nine  members  and  fifty-three  visitors.  It 
is  recorded  that  at  the  annual  dinner  of  this  year  there  was 
broken  glass  to  the  extent  of  4s.,  for  which  the  honorary 
treasurer  was,  by  a  minute,  instructed  to  pay. 

The  following  year,  1863,  marks  the  introduction  by  Mr. 
Williams  of  vacation  visits  to  works  of  engineering  interest, 
the  first  visit  to  the  Southern  Outfall  of  the  Main  Drainage 
Works,  at  which  visit  there  were  about  thirty  present.  Later 
on  in  the  year  the  Northern  Outfall  was  visited.  In  this  year 
another  conversazione  was  held  at  the  meeting  hall  as  before, 
when  there  were  fifty-nine  members  and  sixty-eight  visitors 
present. 

The  year  1863  witnessed  the  institution  of  the  class  of 
honorary  members,    although   none    were   elected   until  1865. 


Amongst  the  earliest  honorary  members  were  Lord  Playfair, 
Sir  William  Fairbairn,  Sir  John  Herschel,  Sir  Joseph  Whit- 
worth,  Dr.  Percy,  and  Prof.-ssor  Macquorn  Kankinc.  In  1861- 
the  question  of  issuing  certificates  of  membership  was  discussed, 
but  their  issue  was  not  then  considered  advisable.  They  were' 
however,  adopted  in  1867  in  their  present  form.  The  year  1865 
opened  with  the  first  presidential  address,  which  was  given  by 
Mr.  W.  T.  Carrington,  the  previous  practice  having  been  to 
have  a  paper  read  at  the  first  meeting  in  each  year. 

Succeeding  years  passed  smoothly  and  successfully  on,  the 
society  still  numerically  increasing.  The  principal  landmarks 
were  the  deaths  of  several  of  our  older  and  more  prominent 
members,  amongst  whom  was  Alfred  Williams,  who  died  in 
1894,  after  nearly  forty  years'  service  as  honorary  secretary 
and  treasurer.  The  year  1900  merits  notice  as  being  that  iu 
which  our  present  honoraiy  secretary  and  treasurer,  George 
Buit,  presented  the  society  with  a  handsome  badge  of  office  iu 
gold  and  enamel,  worn  by  each  successive  president. 

It  would  hardly  serve  any  useful  purpose  were  I  to  pursue 
the  present  retrospect  further  in  detail.  I  have  carried  you 
through  that  period  of  the  society's  history  which  is  personally 
known  to  few,  if  to  any,  of  our  present  members  beside  myself. 
Its  subsequent  history  is,  to  most  of  our  older  members, 
"familiar  as  household  words,"  whilst  our  younger  members 
can  readily  familiarise  themselves  witli  it  by  consulting  the 
volumes  of  our  transactions  and  the  later  reports  of  tlie  C'ouncil, 
all  of  which  are  open  to  their  inspection  in  our  reading-room. 
I  therefore  propose  only  to  touch  very  lightly,  on  two  essential 
points  upon  which,  to  my  mind,  hangs  the  success  or  failure  of 
institutions  such  as  our  own.  These  are  the  membership  roll 
and  the  useful  work  done  by  the  society. 

First,  then,  the  membership  roll.  In  the  earlier  part  of  this 
retrospect  I  have  noted  the  gradual  and  steady  increase  in  the 
number  of  members.  This  is  more  clearly  brought  out  by  the 
excellent  chart  uf  membership  which  is  reproduced  herewith, 
and  for  the  inception  and  prejianation  of  which,  some  years 
since,  the  society  is  indebted  to  our  old  friends  Messrs.  J.  W. 
and  M.  Wilson,  respectively  a  past-president  and  a  vice-president 
of  the  society.  This  chart  brings  us  down  to  the  close  of 
last  year,  and  shows  us  how  we  have  progressed  numerically 
during  the  fifty  years  of  our  existence.  This  progression,  how- 
ever, has  neither  been  regular  nor  unbroken.  It  will  be  seen 
that  we  touched  a  maximum  in  1893,  when  we  had  a  record 
number  of  522  members.  After  this  we  declined  a  little,  but 
in  1902  we  beat  our  previous  record  by  one,  the  membership 
standing  at  523.  Last  year  witnessed  a  marked  advance  upon 
this,  our  society  numbering  540  members  at  the  close  of  the 
year.  And  we  are  still  on  the  increase,  inasmuch  as  during  the 
present  year  we  have,  so  far,  elected  eight  new  members,  which, 
with  the  seven  to  be  balloted  for  at  the  close  of  the  present 
meeting,  practically  brings  our  numerical  strength  at  the  present 
moment  to  555  members  and  associates.  It  is  a  source  ot  grati- 
fication to  me  to  know  that  I  have,  from  first  to  last,  introduced 
197  members.  The  Messrs.  Wilson  come  next  in  this  respect, 
but  I  am  unable  to  state  how  many  members  they  have  intro- 
duced, no  record  havino-  been  kept  by  them.  The  number,  how- 
ever, must  be  very  considerable,  the  Crystal  Palace  School  of 
Practical  Engineering  having  furnished  a  very  appreciable  con- 
tingent to  the  ranks  of  the  society. 

In  the  second  place,  I  come  to  the  useful  work  done  by  the 
society.  And  here  I  find  that  we  have  published  44  volumes 
of  transactions,  including  that  for  the  past  year.  They  contain 
10,124  pages  and  embody  371  papers,  illustrated  by  588  plates 
and  294  smaller  engravings.  In  some  cases,  the  same  author 
has  given  us  several  papers.  Amongst  these  may  be  mentioned 
Mr.  Baldwin  Latham,  with  eight  papers,  Mr.  Arthur  Rigg,  with 
eight  papers,  Mr.  Vaughan  Pendred,  with  six  papers,  Mr.  C.  J. 
Light,  with  six  papers,  Mr.  Henry  O'Connor,  with  four  papers, 
and  myself  with  23  papers,  including  in  all  cases,  e.xoept  that 
of  Mr.  Light,  a  presidential  address. 

Such  then,  in  Ijrief,  is  the  record  of  the  society  for  the  first 
half-century  of  its  existence.  To  me  it  is  a  record  of  pleasant 
memories  and  associations — ^of  memories  of  those  with  whom  I 
have  worked  shoulder  to  shoulder,  but  who  have  passed  away, 
and  of  associations  with  those  who  have  taken  their  place,  and 
with  whom  I  am  now  working  to  promote  the  general  interests  of 
the  society,  which  work  to  its  executive  has  ever  been,  and 
still  is,  a  labour  of  love.  I  refer  here  to  our  members  of 
council,  who  are  the  worthy  successors  of  our  worthy  founders. 
Henry  Palfrey  Stephenson,  Robert  Monro  Christie,  and  .\lfred 
Williams.  To  the  latter  undoubtedly  belongs  the  higher  credit 
of  having  successfully  steer-ed  the  society  through  some  troublous 
times  and  of  having  developed  it  into  a  successful  institution, 
with  which  his  name  will  always  be  closely  associated,  and  which, 
has  made,  and  is  still  making,  its  mark  in  the  engineering  pro- 
fession. Emerson  has  pithily  said  that  an  institution  is  th-^ 
lejigthened  shadow  of  a  man.  Let  us  all,  then,  executive  and 
general  members  alike,  so  endeavour  to  promote  the  best  in- 
terests of  the  society  that  it  may  continue  to  be  not  only  the 
lensrthened,  but  the  ever-lengthening,  shadow  of  the  man,  .Ufred 
Williams. 
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SOME  EXAMPLES  OF  PRESENT  PRACTICE  IN 
CRANES  AND  LIFTING  MACHINERY.— I. 

By  Edward  C.  R.  Marks,  A.M.I.C.E.,  ^r.T.M.E. 

Titan  Cranes. 

Steam  Titan  t^ranes,  such  as  illustrated  at  fig.  1,  are 
])articularly  adapted  for  service  in  the  building  of  break- 
waters or  heavy  sea  walls  formed  of  concrete  blocks.  No 


(Matthew's  patent).  By  the  latter  the  load  can  be  lowered 
one-hundredth  part  of  an  inch  if  desired. 

Sheer  Legs. 

Fig.  2  illustrates  masting  sheers  capable  of  dealing  with  a 
load  of  150  tons,  c  nstructed  by  Messrs.  Cowans,  Sheldon, 
and  Co.  Limited,  of  Carlisle.  The  sheers  ilkistrated  are 
worked  by  steam  power,  but  the  makers  also  construct  them 
to  be  driven  by  hydraulic  or  elec'ric  power.    The  crab  has 


Fio.  l.-:i3-T0N  ALL-ROUND  STEAM  TITAN  CRANK  BUILT  BY  MESSRS.  RANSOMES  AND  RAPIER  LTD. 


staging  is  required  to  support  the  crane,  as  it  can  travel  on 
the  blocks  which  it  has  previously  set.  The  illustration 
shows  a  33-ton  all-round  steam  Titan  crane  built  by  Messrs. 
Ransomes  and  Rapier  Limited,  of  32,  Victoria  Street, 
London,  and  Waterside  Ironworks,  Ipswich,  for  a  working 
load  of  30  tons,  a  maximum  working  radius  of  67  ft,  and 
60  ft.  height  of  lift.  The  radius  of  working  may  be  varied 
by  means  of  the  "jenny"  or  running  carriage  shown  in  the 
illustration.  The  grab  at  the  end  of  the  jib  is  used  for  pre- 
paring the  bottom  for  the  concrete  bags,  which  are  loweced 
in  the  box  with  opening  base,  which  is  also  to  be  seen  in  the 
illustration.  The  carriage  on  which  the  complete  super- 
structure is  moimted  is  high  enough  to  allow  the  trucks 
containing  the  blocks  to  run  luider  the  jib.  The  blocks  can, 
if  desired,  be  taken  from  the  rear  of  the  crane  and  slewed 
round  in  advance  of  the  same.  In  this  manner  the  load 
may  be  moved  through  a  horizontal  distance  equal  to  twice 
the  radius  without  altering  the  position  of  the  crane  as  a 
whole.  Further,  during  the  action  of  slewing  the  suspended 
full  load  of  30  tons,  the  crane  itself,  weighing  320  Ions  (thus 
making  3.50  tons  in  all),  can  also  travel  along  its  rails  at  the 
rate  of  60  ft.  per  minute.    Other  speeds  are  as  follows  : — 

Lifting  full  load  .   10  ft.  per  minute. 

Lifting  light  load   30  ft. 

Turning  or  slewing   .1   One  revolution  in 

two  minutes. 

Travelling  ttie  load  along  jib          75  ft.  per  minute. 

The  makers  claim  that  the  springs  on  which  the  structure 
is  mounted  greatly  ease  the  stresses  imposed  when  lifting 
the  load,  for  after  the  steel  wire  ropes  are  wound  taut  the 
load  is  brought  gradually  on  to  the  jib,  because  as  the  load 
comes  on  the  jib  goes  down,  owing  to  the  yielding  of  the 
front  springs  under  the  increasing  load.  In  lowering  the 
load  is  contr.  lied  by  a  strap  brake  and  by  a  hydraulic  br.ikc 


Fio.  2.— 150-toii  Masting  Sheevs  built  by  MessrF.  Cowans,  Slieldon,  and  Co.  Lt<l- 
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two  hoisting  drums  for  the  main  lift  and  an  independent  ! 
drum  for  lighter  loads.    All  these  drums  can  be  worked 
together  or  independently  of  each  other.    A  drum  is  also  j 
provided  for  in-hauling.    The  back  leg  is  actuated  by  a 
horizontal  screw  working  in   a  brass   or  gnn-metal  ntit. 


)Steam  Travelling  Chanes. 

Fig.  3  is  an  illustration  of  a  steam  travelling  crane  by 
Messrs.  Ransomes  and  Rapier.  The  particular  example 
from  which  the  illustration  is  taken  is  for  a  working  load  of 


Brakes  are  provided  for  the  hoisting  drums  and  also  for  the 
horizontal  screw.  The  legs  are  made  of  steel  plates  turned 
on  the  ends  and  butted  against  each  other.  The  rivet  holes 
in  the  plates  and  butt  straps  are  all  drilled.    A  ladder  is 


30  tons  (test  load  37  tons  at  36  ft.  radius)  ;  height  of  lift, 
50  ft.  ;  weight  i:i  working  order,  about  120  tons.  The  gauge, 
centres  of  rails,  is  16  ft.  The  carriage  or  wheeled  standard 
is  high  and  open  to  allow  railway  trucks  to  pass  through  it. 


Fio.  4.— LOCOMOTIVE  STEAM  CRA.SK  BUILT  BY  MESSRS.  TAYLOR  AND  HUBBARD 


provided  on  the  back  leg,  giving  access  to  the  top  pin  and 
shackles.  The  top  block  can,  however,  be  lowered  without 
interfering  with  the  top  pin ;  the  latter  passes  through  the 
front  and  b.ick  leg  cap;<, 


All  the  motions  are  worked  by  steam  power.    A  crane  as 
illustrated  was  supplied  to  the  Great  Eastern  Railway  Com- 
p  iny  for  dealing  with  heavy  goods  at  Parkeston,  Harwich. 
The  locomotive  steam  crane  illustrated  at  fig.  -A  is  l)y 


574 


[May  20,  1904 


Mesar-".  Taj-lor  and  Hubbard,  of  Kent  Street  Works, 
Leicester,  and  is  of  the  makers'  standard  type  as  constructed 
in  sizes  or  of  lifting  capacities  ranging  from  half  a  ton  to 

7  tons.  The  following  give  leading  particulars  of  the  3-ton 
size  : — 

Load    3  tons. 

Radius  lor  full  load    16  ft. 

Total  weight   12|  tons  (without 

water  or  coal). 

Shipping  measurement    5.50  cubic  feet. 

Weight  of  heaviest  piece    2  tons. 

SPEEDS. 

Lift;ing  full  load   60  ft.  per  minute. 

Lifting  a  light  load    90  ft. 

TravelHng    340  ft. 

Slewing  complete  circle   15  seconds. 

Derrick  from  lowest  to  highest 

point    20  ,, 

The  two  steam  cylinders  are  each  6^;  in.  diameter,  with  a 
piston  stroke  of  10  in.  The  connecting  rods  are  1ft.  9  in. 
(centres),  and  the  crank  shaft  2}^  in.  diameter.  Steam  pijje, 
IMn.  diameter;  exhaust  pi[ie,  2  in. 

The  boiler  is  7  ft.  high  and  3  ft.  diameter,  and  has  a 
firebox  2  ft.  6  in.  diameter  J)y  4  ft.  high.  Working  pressure 
701b.  ;  test  pressure  1401b.  per  square  inch.  The  firebox 
is  fitted  with  two  cross  tubes,  each  8  in.  diameter.  The 
up-take  is  9  in.  diameter.  The  mild  steel  plates  for  the 
boiler  shell,  the  firebox,  and  the  up-take  are  all  g  in.  thick. 
The  tapered  chimney  is  of  cast  iron.  The  boiler  is  fed  by  a 
pump  worked  from  the  crosshead  of  one  of  the  crane  engines 
or  cylinders.    The  water  tank  holds  110  gallons. 

The  lifting  barrel  is  10|in.  diameter,  provided  with 
100  ft.  of  in.  diameter  tested  steel  wire  rope ;  barrel 
shaft  of  mild  steel  3-i-  in.  diameter.  A  chain  may  be 
employed  instead  of  a  steel  wire  rope  for  lifting  ;  the 
example  shown  in  the  illustration  has  a  chain.  The  lifting 
gear  wheel  is  3  ft.  3|  in.  diameter.  The  derrick  barrels  or 
pulleys  are  10  in.  diameter  on  a  shaft,  3Hn.  diameter,  of 
mild  steel ;  derrick  worm  wheel  (cast  steel)  1  ft.  3  in. 
diameter,  gearing  with  a  phosphor  bronze  worm.  The 
centre  pin  is  of  forged  steel  and  4J  in.  diameter. 

The  jib  is  20  ft.  centres  ;  the  steel  channels  for  jib  are 

8  in.  by  3  in.  section. 

The  carriage  is  made  for  standard  4  ft.  8h  m.  gauge  of 
rails.  The  cast-steel  rail  wheels,  2  ft.  diameter,  are  6  ft. 
between  centres  ;  the  steel  axles  are  3|  in.  diameter.  The 
slewing  path  is  4  ft.  6  in.  diameter,  and  is  provided  with 
safety  slipping  ring.  The  steel  channels  for  carriage 
framing  are  12  in.  by  3  in.  section  ;  total  length  of  carriage 
10ft.  Gin. 

The  load  of  3  tons  is  lifted  direct  from  barrel  without 
fall  or  return  block  (a  single  sheave  fall  or  return  block  is 
used  with  the  5-ton  crane,  the  makers'  next  size  above 
the  3-ton).  The  crane  will  derrick  with  its  load  or  travel 
with  it  suspended  at  right  angles  to  the  track.  Tlie  derrick 
motion  is  self-holding.  The  crane  will  lift  its  full  load 
direct  froni  rails,  even  when  standing  sideways  of  the  track, 
without  the  aid  of  clips  and  cross  girders.  When  handling 
the  load  at  the  speeds  previously  stated  the  engines  run  at 
about  150  revolutions  per  minute  for  lifting,  300  revolutions 
per  minute  for  travelling,  and  SOO  revolutions  per  minute 
for  slewing.  Thus  for  each  revolution  of  the  crane  (per- 
formed in  fifteen  seconds)  the  engine  crank  shaft  makes 
about  75  revolutions.  The  crane  (3-ton  size)  will  haul 
40  tons  along  t\ie  rails,  on  the  level,  at  a  speed  of  90  ft. 
per  minute.  All  the  parts  of  cranes  of  the  same  size  are 
interchangeable. 

(To  be  contimied.J 


AIR  COMPRESSORS  AND  BLOWING  ENGINES. 

By  C.  H.  Innes,  M.A. 

{Continued  from  page  Jf52.) 

9.  To  Find  the  Exponent  of  the  Compression  Curve. — 
If  p  v"  =  constant, 

log  pi  +  w  log  ?'i  =  log  p..  +  n  log  v^. 

Hence,  on  the  ideal  diagram  in  which  the  compression  curve 
lies  lietween  p^  and  ;>.., 

n  =       ?'i  -Jog  7^2 

log  V.2  -  log  V-i      '     '  ' 

Vi  and  v.,  being  the  final  and  initial  volumes;  so  that  in  fig.  1 

V.2  =  w.  and       =  v^. 

In  figs.  2  and  3, 

v.,  =  ¥2(1  +  '■)  and      =  V,  -H  cVj; 

so  that  unless  we  know  c  we  cannot  use  (23).  If,  however, 
we  assume  that  the  whole  compression  curve  follows  the 
above  law,  then,  if  we  cannot  actually  measm'e  the  clearance 
volume,  we  can  calculate  it  and  also  «,  with  the  result  that 


(23) 


c  v.,  = 


V  V  -  V 


(24) 


2  V„  -  V,  -  V, 
n  can  now  be  calculated  from  (23). 

Numerical  K.rample. — As  in  the  previous  examjile,  the 
pressures  at  the  commencement  and  end  of  compression  are 
14  and  94'5  lb.  respectively,  while  the  volumes  Vi  and  \.. 
(neglecting  clearance)  are  represented  by  11 '8  and  2"35 
centimetres;  pt,  =  J  p^  p„  =  36 '3  absolute,  and  Vf,  =  5 '35 
centimetres ;  to  calculate  n  and  the  clearance  as  a  fraction 
of  the  cylinder  volume, 


2-35  X  11-8  -  5-35- 


V,  (2  V„  -  Vi  -  V.,)       11-8  (10-7  -  14-15) 

=  0'965  per  cent,  and  c  V.j  is  represented  by  '11  centimetres. 
It  is  given  in  fig.  4  as  I'OSl  per  cent. 

^  ^    log  94-5  -  log  14    ^  ^.^^ 
log  11-91  -  log  2-46 

It  is  not  advisable,  however,  to  trust  to  the  calculated 
value  of  c,  as  the  equation  to  the  curve  is  not  always  p  v'^  = 
constant. 

10.  Compound  Air  Compressors. — In  order  to  reduce  the 
amount  of  work  and  the  stresses  upon  the  working  parts, 
compression  is  effected  in  two  or  more  stages,  the  air  being 
cooled  in  receivers  placed  between  the  cylinders.  Fig.  5  is 
a  combined  diagram  of  compound  compression,  neglecting 
clearance ;  A  C  F  E  is  the  diagram  of  the  high-pressure 
cylinder,  and  E  G  K  H  that  of  the  low  ;  K  F  B  is  an  isother- 
mal, and  K  G  D  a  curve  whose  equation  \%  pv'^  =  constant, 
which  we  shall  suppose  is  the  compression  curve  in  a  single 
cylinder  compressing  to  the  same  pressure.  The  air  is  dis- 
charged from  the  low-pressure  cylinder  with  a  volume  E  G 
into  a  large  receiver,  where  we  suppose  its  pressure  to  remain 
c  'nstant  while  it  is  cooled  to  the  volume  E  F  at  atmospheric 
temperature.  The  high-pressure  cylinder  now  draws  in  this 
volume  and  compresses  it  to  the  pressure  required  and  the 
volume  AC.  The  actual  work  required  is  thus  represented 
by  the  areas  A  C  F  E  and  E  G  K  H  ;  the  quantity  that 
would  have  to  be  done  in  a  single  cylinder  is  K  D  A  H,  so 
that  the  work  C  D  G  F  is  saved.  The  ideal  amount  of  work 
needed  is  A  B  K  H.  Let  pi,  v■^  be  the  pressure  and  volume 
at  C,  p-i,  v-i  those  at  F,  and  p.,,  those  at  K  ;  we  shall  first 
find  the  ratio  of  E  F  to  H  K,  that  will  make  the  work  that 
is  to  be  done  a  minimum. 


E  G  K  H  = 


A  C  F  E  = 


144  n 


(6a) 


May  20,  1904] 


THE    PRACTICAL  ENGINEER. 


575 


but  p.^  v.,  =  p.  V..,  as  F  K  is  an  isothermal  ;  therefore  the 
total  work  done 


U  = 
so  that 

Let 
then 


he  -.1  niininiiiin. 


P  "'  =  1\ 

I*.  P 

?<  =  ^'  +  -J  must  i)e  a  minimum. 


Differentiating  u  with  respect  to  l-*.;  and  e(]uating  to  0,  we 


iret 


<hi   _   1  Pi 


=  0 


(/  P,      P,  P,- 
■  ••  P:r  =  P,  P.. 

or  = 

Let  the  isothermal  B  K  he  /)  v  =  r.  Then 
tr   ^  c- 

or  r,  =  v..  / 

or  if  t/,  Dare  the  diameters  of  the  liii^h-pressure  and  low- 
pressure  cylinders,  both  of  the  same  stroke, 


(•2G) 


--=  ^-r 

■J  p, 

J  p, 

Equation  (2;"))  now  becomes 


(27) 


U  =  -  " 


If  there  are  several  cj  linders,  as  in  fig.  G,  and  if  the 
intermediate  pressures  at  ('  and  F  are  p-,,,  Pi  respectively, 
then,  as  we  have  shown, 

pi  =  Ih  T:!.  and     2h  =  Pi 
80  that  j>i,  and  75.2  are  in  geometrical  progression.  Let. 

^3)  ^4,  ^2  be  the  volumes  of  the  cylinders  ('  D,  F  G,  and  K  L, 
and  let  A  M  be  ?■„.  I^et 


and  therefoi'e 


then 


or 

therefore 


^■^  =  ?^  =  ''1  =  K 

»'4  »'o 

'4  ''o 

K  =  Vr 
v., 


1/  '■ 


^  Px' 
r,  ^p,/ 


and  if  the  diameter  of  the  high-pressure  cylinder  is  J.^,  and 
that  of  the  intermediate  (/,,  then 


(29) 


Numerical  Example. — A  compound  air  compressor  has  a 
low-pressure  cylinder  whose  diameter  is  24  in.,  the  strokes 
of  both  high  and  low  pressure  pistons  are  2  fr.,  and  the 
number  of  revolutions  per  minute  is  140.  'I'he  air  is 
compressed  to  7  atmospheres.  Assuming  that  n  =  1-25, 
neglecting  clearance,  and  assuming  a  volumetric  efficiency 
of  95  per  cent,  to  find  the  diameter  of  the  high-pressure 
cylinder  and  the  horse  power. 

The  diameter  of  the  high-pressure  cylinder  is 


and 


d,  =  24  X    74=  in. 
\J  t 

P:i  -  jJh^j  =  14-7^7  =  38-8  lb. 


The  wi  rk  per  stroke,  with  '95  volumetric  efficiency,  is  given 
by  (28). 

U  =  — -  X  14-/  X  ^  X  24    X  2  [7"^  -  ij  x  2  x  -95 
-  27000  foot-pounds. 

,p,    ,  27000  X  280 

ihe  horse  power  =  =  229 

'  33000 

Of  course  the  indicated  horse  power  of  the  steam  cylinders 
is  more  than  this,  as  friction  has  to  be  overcome. 

The  ratio  of  the  work  done,  neglecting  clearance,  in  a 
compound  compressor  to  that  in  a  simple  compressor  can  be 
obtained  from  (28)  and  (6a).  Dividing  the  for  mer  bv  the 
l.itter,  we  obtain 

n-l 


1 


R 


0 


In  the  above  example  this  is 


R  = 


2-214 


=  -9. 


The  improved  volumetric  efficiency  of  a  compound  com- 
pressor is  evident.  For  example,  if  we  assume  a  clearance 
of  tjV)  the  volumetric  efficiency  for  a  simple  compressor 
would  be,  from  (13), 


J/3  =  1  -f  c  -  c 
=  1-0.50  -  -237 


■813. 


Li  the  compound  air  compressor  the  highest  pressure  in 
the  low-pressure  cylinder  is  p.^.  J  7,  because  the  compression 
is  to  7  atmospheres  ;  hence 


'/3 


=  1-05 


V  X 


-941. 


Numerical  Example. — Air  is  to  be  compressed  to  200 
atmospheres  in  three  stages.  To  find  the  work  required  per 
cubic  foot  of  atmospheric  air,  supposing  the  compression  in 
each  cylinder  is  adiabatic.  Also  to  find  the  horse  power  and 
diameters  of  cylinders,  if  that  of  the  low-pressure  cylinder 
is  25  in.,  the  stroke  30  in.,  and  revolutions  per  minute  90, 
the  volumetric  efficiency  being  85  per  cent. 


(^)i  ,=  V5 


00  =  5  8  48 


•is 


75-848  2-42 


</.,  = 


5-848 


10  32  in. 
=  4-27. in. 
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The  formula  for  the  work  required  is  obtained  in  the  same 
way  as  (28),  and  is 

n  -  1 

U  =  3  X  144  — ^  p.,v.,  M^P"  -  1  !^  .  (31) 


=  3  X  144  — ^  p.  V,  j  f^V"  -  1  i 
n  -  \         [  \p«'  ) 


and  if  n  =  y,  this  becomes,  if  v.^  =  1  cubic  foot, 

U  =  3  X  144  X  3-44  X  14-7  |5'848"''-  1 
=  14800  foot-pounds. 
The  number  of  cubic  feet  of  atmospheric  air  per  minute  is 


"  X  —  X  2i  X  180  X  —  =  1300 
4      144  ^ 


100 


so  that  the  horse  power  required,  e.xclusive  of  that  needed  tn 
overcome  friction,  is 


H.F. 


14800  X  1300 
3301)0 


=  582. 


And  as  each  cylinder  requires  the  same  amount  of  power, 
the  horse  power  of  each  will  be  194. 

In  this  case  the  ratio  of  the  work  actually  done  to  that 
wliich  would  lie  required  in  a  simple  engine  is 


R 


7-1 

_  1  I 


7-1 

'    -  1 


(32) 


3 {5-848     -  l\ 

2(Kr'^''^T^ 


•439. 


11.  Ratios  of  Cylinders,  taking  Clearance  into  Account. — 
Wlien  clearance  is  taken  into  account  the  volume  compressed 
in  any  cylinder  is  H  C,  fig.  2,  and 


HC 


Fig.  7  is  the  combined  diagram  of  a  three-stage  air 
compressor,  and  the  volumes  A  B,  C  D,  E  F  correspond  to 
H  f  in  fig.  2.  In  one  revolution  no  work  is  done  on  the  air 
that  is  compressed  into  the  clearance  space  and  expands 
again ;  in  fact,  the  work  done  in  each  of  the  three  cylinders 


G  .  ri 


C 


Fig.  C. 


Pig.  7. 


is  the  same  as  that  which  would  be  done  in  cylinders  without 
clearance  and  having  volumes  A  B,  CD,  E  F.  If  we  give 
these  volumes  the  same  ratios  as  in  section  10,  we  shall  have 
the  most  economical  cylinder  ratios.  Let  the  pressures  at 
A  B  and  C  D  be  /^.j  and  ^'4,  and  the  cylinder  volumes  of  the 
high  pressure  and  intermediate  cylinders  Vg  and  V4.  Let 
the  clearance  ratios  be  c^,  c^,  and  r.,.  As  in  section  10,  p^. 
Ps,  ?'4,  and  p.,  are  in  geometrical  progression,  and  therefore 


Pi 


and 


E  F 
CD 


CD 
A  B 


AB 
G  H 


J  p.. 


Supposing  all  three  pistons  have  the  same  stroke, 


v/  Pi  I 


(33) 


.  1 

Isothermal 

com- 
pression. 

Adiabatlc 
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compress  1  ciibic  foot 
per  minute. 

H.P.  required  to 
compress  1  cubic  foot 
free  air  per  minute. 

Efficiency  as 
compared  to 
isothermal. 

Final  temperature. 
Deffrees  Fahrenheit. 

H.P.  requued  to 
compress  1  cubic  foot 
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compared  to 
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Normal  inter-cooling. 
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compress  1  cubic  foot 
fi'ee  Mir  per  minute,  j 

Efficiency  as 
compared  to 
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aud  /  1 

.3  =  ..;^/  .  .  .  (3.) 

The  foregoing  table*  gives  the  horse  power  required  to 
compress  1  cubic  foot  per  minute,  both  isothermally  and 
adiabatically,  in  one,  two,  and  three  stages,  witli  the  efficiency 
in  the  latter  case  compared  with  isothermal  compression,  and 
the  final  tempei-ature  reached.  For  example,  witli  100  lb. 
gauge  pressure  the  efficiency  in  single-stage  compression  is 
73  per  cent,  aud  in  two-stage  83,  while  the  temperatures  are 
18.5  Fah.  and  213  Fah. 

fTo  be  continued.) 


the  combustion  chamber  and  the  furnace  plate,  and,  as 
will  be  seen  by  the  sketch,  the  edge  of  the  furnace  plate 
near  the  rivet  marked  c  and  the  bottom  of  the  combustion 
chamber  were  very  much  wasted.  By  the  report  f c  nva  rded 
to  the  owTiers'  representative  from  the  Vulcan  Boiler  and 
General  liisurance  Company  Limited,  it  appears  that  the 
corrosion  in  the  furnace  was  obsei-ved  by  their  inspector 
during  his  examination  of  the  boiler,  and  as  there  was 
a  slight  leak  at  this  part  during  the  hydi-aulic  test,  it 
appears  to  have  been  understood  by  the  inspector  that 
it  would  be  remedied  before  the  boiler  was  again  used. 
Nothing,  however,  appears  to  have  been  done  to  remedy 
the  defect,  and  had  any  attempt  been  made  to  effect  a 
repair  the  condition  of  the  plates  must  have  been  observed, 
and  it  is  somewhat  surprising  that  the  thickness  of  the 
plate  was  not  ascertained  when  the  deterioration  was 
noticed. 


BOILER  EXPLOSIONS. 

Abstracts  of  Recent  Board  of  Trade  Reports. 


Explosion  from  the  Main  Boiler  of  a  Steamship, 
due  to  Corrosion. 

No.  1481.    The  boiler  was  of  the  usual  cylindi-ical  multi-  i 
tubular  marine  type,  single  ended,  and  was  made  of  steel. 
The  only  repairs  effected  appeared  to  be  the  fitting  of  an 
external  patch  to  the  bottom  of  the  back  end  plate,  and 
a  portion  of  the  shell  plate  adjoining  the  same.    A  new 
compensating  ring  was  also  fitted  to  the  manliole  door  at  | 
the  bottom  of  the  front  end  plate,  and  eight  new  screwed 
stays  were  fitted  between  tlie  end  plate  and  the  combustion 
chamber.    xVfter  the  repairs  were  completed  the  boiler  was 
tested  by  hydraulic  pressure  to  1601b.  per  square  inch, 
in    the  presence    of    the  Vulcan    Insurance  Company's 
inspector,  and  to  150' lb.  per  square  inch  in  the  presence  i 
of  Lloyd's  surveyor.    These  repairs  and  tests  took  place 
about  six  months  previous  to  the  explosion.    The  working  ; 
piessm-e  of  the  ttoiler  was  96  lb.  per  square  inch.    The  ■ 
explosion  was  caused  by  the  plate  in  the  bottom  of  the  ! 
starboard  furnace,  close  up  to  the  landing  edge  of  the 
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Report  No.  H81 

ocuubustiou  chamber  plate,  having  become  so  wasted  by 
corrosion,  mostly  on  the  fii'e  side,  as  to  be  unable  to  with- 
stand the  ordinaiy  working  pressure.  The  con-osion  cf 
the  plate  was  caused  by  a  leak  from  a  defective  ri\tt  in 
the  seam  formed  by  the-  lapping  of  the  bottom  plate  of 

Air  Compressor  Catalogue  of  the  Wortliintjton  Pump  Company. 


Explosion  from  a  Brewer's  Copper. 

No.  1482.  The  copper  was  an  open  cylindrical  vessel 
with  a  dished  bottom  or  pan.  It  was  used  for  the  purpose 
of  boiling  worts,  hops,  and  sugar  by  the  heat  of  steam 
admitted  to  a  jacket  surrounding  the  pan.  The  original 
cylinder,  which  had  been  lengthened,  was  formed  of  three 


Report'No.  1482. 

sheets  of  copper  with  brazed  and  cramped  seams.  The  pan, 
which  was  dished  downwards  and  flanged  at  the  top,  was 
made  of  one  sheet  of  copper,  and  the  outer  casing,  which 
formed  the  steam  jacket,  was  made  of  cast  iron.  There 
was  a  steam  inlet  at  the  top  of  the  jacket  l|in.  in  diameter, 
the  supply  of  steam  being  regulated  by  a  Peet's  patent  full- 
way  valve  placed  about  3  ft.  6  in.  from  the  jacket.  There 
were  two  drain  holes  at  the  bottona  of  the  jacket,  each  1  in. 
in  diameter,  and  connected  by  a  double  branch  to  a  single 
pipe,  to  which  was  fitted  a  water-relief  valve  1^  in.  in 
diameter  adjusted  to  lift  at  281b.  per  square  inch.  A  levei 
safety  valve  adjusted  to  blow  off  at  25  lb.  and  a  steam 
aausie  crraduated  to  1201b.  were  fitted  to  the  jacket.  The 

111 

copper  was  33  years  old,  and  during  that  time  had  been 
enlarged ;  but  it  did  not  appear  to  tlie  owners  that  the 
copper  would  gradually  become  thinner  while  in  use,  and 
require  periodical  examination  hy  some  competent  person. 
The  explosion  was  found  to  be  due  to  the  thinning  of  the 
pan  on  the  inner  side  so  as  to  be  no  longer  able  to  withstand 
the  pressure  in  the  jacket,  but  there  was  no  reliable 
evidence  to  show  what  that  pressure  was  at  the  time  of 
the  explosion. 
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INTERNAL-COMBUSTION  MOTORS.* 

{Concluded  from  pajc  555.) 

The  "  Deutz"  engine,  it  should  be  noted,  has  a  long  flattened 
jjort  deliberately  designed  with  large  cooling  surface,  and  the 
piston  is  arranged  to  come  clos?  up  to  the  end  of  the  cylinder. 
In  the  250  II. P.  "  Koerting  "  four-cycle  engine  the  difficulty  of 
over-heated  combustion  space  and  exhaust  products  is  very  frankly 
met.  A  projecting  tube  has  been  deliberately  inserted  into  the 
combustion  space  provided  vi'ith  a  water  circulation  to  increase 
the  rate  of  cooling.  Such  devices  arc  bad  from  the  point  of 
view  of  heat  economy,  but  they  enable  these  large  engines  to 
operate  sucfessfuUy  without  pre-ignitious.  It  is  obviously  better 
after  all  to  have  a  safe  smoothly-running  engine  which  does 
not  give  the  best  theoretical  diagram  than  to  have  an  engine 
producing  beautiful  thermal  results  that  is  always  on  the  verge 
of  danger. 

While  on  this  point,  it  must  never  be  forgotten  that  the 
enginc'er  frequently  deliberately  abandons  the  jiath  of  theo- 
retical rectitude  in  order  to  obtain  success  in  the  practical 
operation  of  his  mechanism.  It  by  no  means  follows  that  he 
is  ignorant  of  this  path,  as  is  too  often  assumed  by  some  of  our 
more  tlieoreticaJ  friends. 

It  will,  therefore,  be  seen  that  the  temperature  at  which  pre- 
ignition  occurs  depends  on  the  luiture  of  the  gas'  used;  and  so 
the  engineer  may  regulate  his  compression,  rate  of  cooling,  and 
other  circumstances  to  keep  his  mixture  lower  than  this  point. 
From  this  it  will  be  seen  that  one  of  the  great  limitations 
imposed  on  the  large  engine  is  due  to  excessive  heat  flow  through 
the  enclosing  walls.  It  is  well  known  to  engineers  that  this 
heat  flow  increases  with  increase  of  e.xplosion  temperature. 
Notwithstanding  this,  in  the  smaller  engines  the  tendency  of 
recent  years  has  been  to  increase  flame  tenn>eratures  within  the 
cylin  jrs  to  the  highest  safe  economical  point,  because  each 
mak  r  desires  to  sell  an  engine  giving  the  greatest  power  as 
well  as  economy  for  a  g-iven  price.  The  problem  is,  in  the  end, 
a  commerical  one,  and  the  pressure  of  competition  in  the  end 
forces  the  designer  to  get  not  only  the  highest  economy  but  also 
the  highest  safe  power  limit  for  compressions  and  dimensions  of 
the  engine. 

This  question  of  high  mean  pressures  is  a.  most  imjxirtant 
one.  In  many  of  the  large  gas  engines  the  mean  working 
pressures  are  relatively  low,  in  the  large  continental  engines 
mostly  60  lb.  per  square  inch  or  under.  British-built  engines 
usually  operate  the  medium  sizes  at  pressures  as  high  as  90  lb. 
and  100  lb.  per  square  inch,  and  the  English  engineer  at  present 
is  by  no  means  satisfied  with  the  average  pressures  which  he 
can  safely  employ  in  existing  large  gas  engines.  To  obtain  high 
mean  pressures  is  to  have  an  engine  of  great  power  for  small 
dimensions,  but  if  flame  temperatures  be  reduced  to  prevent 
heat  flow  difficulties,  and  save  heat  in  this  way,  the  mean 
pressure  is  also  reduced.  It  is  vei-y  desirable  to  reduce  heat  flow, 
especially  in  large  gas  engines. 

Some  time  ago  it  appeared  to  me  possible  to  reduce  maximum 
tem23eratures  while  increasing  mean  pressures  by  increasing  the 
charge  weight  per  stroke  given  to  an  engine.  I  had  experimented 
with  two  engines,  one  of  7  in.  cylinder,  15  in.  stroke,  and 
another  of  10  in.  cylinder  by  18  in.  stroke.  These  engines, 
which  are  of  the  ordinary  standard  four-cycle  type,  are  allowed  to 
take  in  the  usual  charge  of  gas  and  air,  then  at  the  end  of  the 
stroke  a  further  charge  of  air  or  other  inei't  fluid  is  added  to 
increase  the  pressure  in  the  cylinder  to  7  or  8  lb.  per  square  inch 
above  atmosphere  before  the  return  of  the  piston  begins.  This 
has  the  effect  of  increasing  the  charge  weight  present  in  the 
cylinder  by  about  40  per  cent,  and  of  increasing  the  pressure 
of  compression,  without,  however,  increasing  the  temperature  of 
compression.  Indeed,  in  both  experiments,  the  temperature  of 
compression  was  diminished.  As  the  charge  present  is  constant 
so  far  as  gas  is  concerned,  the  maximum  temperature  capable 
of  being  produced  is  much  reduced.  Tne  maximum  temperature 
in  the  diagrams  taken  by  me  from  these  two  engines  is  about 
1,200  deg.  Cen.  Experiments  were  made,  and  it  was  found  that 
the  heat  flow  was  reduced  to  about  two-thirds;  and,  further,  that 
the  mean  available  pressure  was  increased  about  20  per  cent. 

Two  indicator  diagrams  from  the  10  in.  by  18  in.  engine  were 
taken.  One  diagram  is  from  the  engine  in  its  ordinary  state; 
the  other  diagram  shows  the  effect  of  adding  the  air.  In  both 
cases  the  gas  present  per  charge  was  practically  the  same, 
although  20  per  cent  more  power  was  obtained  with  a  pro- 
portionately reduced  consumption  of  gas. 

This  method  supplies  another  means  of  increasing  the  economy 
of  these  engines  without  changing  the  thermo-dynamic  efficiency, 
simply  by  reducing  heat  losses;  that  is,  in  these  cases  the 
economy  is  effected  with  a  heat  cycle  of  unch,anged  thermo- 
dynamic efficiency  by  effecting  a  change  in  the  heat  flow  through 
the  cylinder  walls.  This  method  of  increasing  practical  efficiency 
has  the  merit  of  reducing  temperatures  all  round,  and  preventing 
pre-ignitions     in     two    directions,    namely,    by  temperature 

Du^afd  Pi»ri,°l»  Forrest"  Lecture,  1904,  being  paper  read  by  Mr- 
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reduction  and  also  by  reducing  the  average  inflammability  of 
the  charge  so  that  it  is  less  readily  ignited  on  compression. 

The  large  "  National "  gas  engine,  has  been  designed  to 
wi/rk  with  high  mean  pressures  and  low  flame  tciiiiieratures. 
The  front  end  of  the  cylindei-  is  used  to  compress  air  into  a 
space;  this  air  is  passed  through  ports  to  the  charge  which 
has  boon  sucked  in  on  the  otiier  side,  and  the  charge  weight 
is  thus  increased  without  adding  additional  inflammable 
material.  When  compression  takes  place  the  pressure  rises  to 
about  200  lb.  per  square  inch;  thru,  on  ignition,  pressure  is 
obtained  equal  to  about  500  lb.  per  square  inch.  This  engine 
has  been  designed  for  moan  available  pressures  of  about  1301b. 
per  square  inch  and  maximum  flame  temperatures  of  about 
1,200  deg.  I  cannot  but  think  that  it  is  desirable  in  large 
engines  to  keep  cylinder  dimensions  as  small  as  possible,  in 
order  to  n.inimiss  cxpai.sion  difficulties  and  to  raise  the  maximum 
working  pressures  to  limits  far  above  those  at  present  used. 
This  method  of  reducing  temperatures  appears  to  be  worthy  of 
great  attention. 

The  comparison  of  the  results  actually  attained  in  practice 
with  the  results  calculated  for  a  standard  air  engine  shows  very 
conclusively  why  efficiencies  have  not  risen  mcxe  in  proportion 
to  the  diminished  heat  losses  through  the  cylinder  walls.  The 
lesson  the  comparison  teaches  is,  that  if  in  large  engines  just 
enough  heat  could  be  added  to  the  expanding  gases  to  keep  the 
exp.insion  line  up  to  the  adiahatic,  then  greatly  increased 
efficiencies  would  be  obtained,  and  no  increased  loss  of  heat 
would  be  suffered  by  the  discharge  of  the  exhaust.  From  the 
expansion  curves,  however,  of  large  engines  it  is  evident  that 
heat  is  added  during  the  expansion  stroke  in  proportions  far 
greater  than  is  necessary  to  keep  the  line  up  to  the  adiabatic. 
Engineers  should  endeavour  to  find  means  of  adding  the  heat 
required  at  an  early  part  of  the  expansion  in  order  to  avoid 
this  difficulty.  It  may  very  well  be  that  the  rate  of  com- 
bustion is  too  slow  to  enable  all  the  required  heat  to  be  added 
early  in  the  stroke.  In  large  gas  engines  it  certainly  appears 
as  if  this  were  the  case,  and  this  peculiarity  introduces  the 
possibility  of  improvement  in  efficiency,  by  the  use  of  lower 
speeds  giving  longer  periods  for  the  combustion  of  each  charge. 
From  the  study  of  a  series  of  diagrams  taken  from  large  and 
small  internal-combustion  motors,  it  appears  probable  that 
e'igiii.s  nmiiiiig  at  speeds  approaching 2,000  revolutions  (diagrams 
shown  taken  by  Profesior  t'allondar)  leave  such  a  minute 
fraction  of  a  second  for  combustion,  that  combustion  cannot  be 
completed  during  the  stroke.  Thus  the  same  difficulty  which 
is  met  with  in  large  engines  is  also  present  in  small  high-speed 
engines.  If  physicists  or  chemists  could  discover  means  of 
adding  heat  early  in  the  stroke  greater  efficiencies  would  be  at 
once  attained.  It  might  be  said  that  improvement  in  this 
respect  could  be  had  by  expanding  to  a  volume  greater  than 
that  of  the  original  volume  of  the  gaseous  charge  before  com- 
pression. This,  no  doubt,  produces  some  improvement;  ,but, 
unfortunately,  it  greatly  increases  the  weight  and  dimensions 
of  an  engine  for  a  given  power.  The  old  idea  among  gas 
engineers  to  increase  economy  was  to  increase  expansion  beyond 
original  charge  volume.  It  has  been  found,  however,  that  this 
ia  much  more  effectively  done  by  diminishing  compression 
volume.  Greater  expansion  gained  in  this  way  is  gained  under 
conditions  which  reduce  cooling  surface  instead  of  increasing 
it,  and  impose  no  greater  strains  upon  the  engine  relatively  to 
the  volume  swept  through  than  in  the  case  of  expansion  beyond 
atmosphere. 

Enough  has  now  been  said  upon  the  motor  itself  to  show  the 
principles  upon  which  the  past  25  years'  advance  has  been  made, 
and  to  indicate  to  some  small  extent  at  least  what  knowledge 
is  required  to  formulate  an  accurate  standard  of  comparison, 
and  what  line  of  advance  should  be  followed  to  reduce  tempera- 
tures and  increase  mean  pressures.  Before  leaving  the  question 
of  thermo-dynamics,  might  I  suggest  to  the  physicists  that 
profitable  study  might  be  devoted  to  the  question  of  the  laws 
governing  the  efficiency  of  imperfect  cycles.  The  text  books 
devote  a  great  deal  of  attention  to  perfect  cycles,  of  operation, 
such  as  the  Camot  cycle  or  the  perfect  regenerator  cycle,  but 
little  attention  is  given  to  the  theory  of  imperfect  cycles,  which, 
after  all,  are  the  only  cycles  which  can  possibly  be  carried  out 
into  practice.  Many  engineers  are  so  imbued  with  the  ideas 
deduced  from  the  Camot  cycle  that  they  find  difficulty  in 
accepting  the  existence  of  cycles  of  constant  efficiency,  although 
many  such  cycles  exist.  Two,  in  particular,  are  now  well  recog- 
nised, the  Beau  de  Eochas  and  the  Joule  or  Brayton  cycle. 

The  laws  of  the  cooling  of  gases  under  various  pressures  at 
high  temperatures  do  not  seem  to  be  known  with  any  accuracy. 
To"  some  extent  valuable  data  might  be  obtained  by  measuring 
the  maximum  pressures  and  temperatures  of  gaseous  explosions, 
both  with  and  without  initial  comprcssiou,  in  large  and  in  small 
vessels,  for  simple  and  complex  mixtures  of  varying  dilutions. 

The  cooling  curves,  too,  are  required  in  closed  vessels  for  all 
these  mixtures.  Similar  measurements  of  such  explosions  should 
be  made  for  light  and  heavy  hydro-carbons,  for  alcohol,  blast- 
furnace gas,  producer  gas,  coke-oven  gas,  and  all  the  numerous 
inflammable  gases  and  vapours  now  pressed  into  the  service  of 
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the  internal-combustion  motor.  More  determinations  of  this 
kind  are  urgently  wanted,  as  the  older  experiments  are  now  out  of 
date,  with  the  change  in  the  composition  of  town's  gas, and  the 
extended  use  of  the  other  gases. 

With  regard  to  the  second  line  of  development — that  is, 
improvements  relating  to  the  means  of  generating  the  in- 
lltunmable  gaseous  or  vapour  fuel  intended  to  operate  the  motor — 
it  is  necessary  to  say  only  a  few  words.  The  Dowson  producer 
has  been  greatly  improved  upon;  and,  recently,  a  modification 
known  as  the  "  suction  jDroduoer "  has  been  introduced  both, 
in  Britain  and  on  the  Continent.  Monsieur  Benier  was  the 
first  to  experiment  with  some  success  upon  this  suction  producer. 
Now  it  is  rapidly  coming  into  use,  and  many  makers  are  to  be 
found  on  the  Continent  and  in  England  with  these  convenient 
little  producers.  The  great  advantage  they  have  is  the  absenos 
of  a  steam  boiler  for  blowing,  which  characterised  the  older 
Do\vson  type,  and  the  absence  of  a  gas-holder.  The  air  and 
water  vapour  required  for  gas  production  is  drawn  through  the 
incandescent  fuel  by  the  operation  of  the  engine  itself. 

So  far  the  Dowson  suction  producers  have  been  operated  with 
anthracite  and  coke,  but  modifications  are  in  preparation  for 
operation  with  bituminous  non-caking  coals  of  a  cheaper  class. 
This  suction  producer  offers  fascinating  possibilities  in  aiding 
the  application  of  the  combustion  motor  to  marine  purposes. 
The  only  internal-combustion  motors  which  have  been  applied 
to  vessels  are  those  of  small  and  moderate  sizes,  and  of  the 
pctrul  or  paraffin  kind;  but  important  as  are  the  results  which 
have  been  obtained  by  their  aid,  they  will  be  much  surpassed 
by  the  marirre  gas  engine  operated  with  producer  gas  prepared 
by  suction  producers.  This  combination  is  rapidly  coming 
u  ithiir  the  range  of  practice.  It  only  requires  engines  now  tn  be 
built  which  are  able  t-o  reverse  to  apply  the  gas-driven  intemal- 
oombustion  motor  to  marine  purposes  for  very  considerable 
powers  indeed.  I  was  pleased  to  observe  that  an  authority  so 
eiirinerrt  as  our  distinguished  president.  Sir  William  White,  has 
expressed  himself  in  favourable  terms  on  the  possibilities  of  the 
application  of  the  gas  engine  to  marine  purposes. 

Much  yet  remains  to  be  done  in  adapting  the  gas  producers 
to  use  the  cheaper  kinds  of  fuel  of  a  bituminous  nature.  Dr. 
Mond  has  built  producers  for  this  purpose,  and  he  is  to  be  con- 
gratulated on  his  daring  in  attacking  a  difficult  problem  on  a 
large  scale.  The  results  to  be  obtained  from  his  large  central 
gas  supply  station  in  South  Stafiordshire  will  be  watched  with 
the  utmost  interest  by  all  concerned  in  the  combustion  motor. 
Meantime,  the  use  of  his  gas  installations  for  works  of  varying 
nature  affords  valuable  experience  in  the  production  of  gas 
for  engines  from  bituminous  fuel;  but  Dr.  Mond's  producers 
can  hardly  be  considered  as  approximating  to  the  final  solution 
of  the  difficulties  of  gas  production  from  bituminous  fuels.  It 
will  be  necessary  to  design  producers  which  do  not  depend 
upon  the  recovery  of  ammonia  for  profitablci  work.  The  manu- 
facturer using  moderate  power  units  must  be  catered  for  by  the 
engineer,  and  he  certainly  will  require  producers  using  fuel  no 
dearer  than  he  bums  under  his  steam  boilers  and  as  small 
at  least  in  bulk  as  the_  boiler.  Messrs.  Crossley  have  given 
considerable  attention  to  the  producer  problem,  and  I  am 
informed  by  them  that  they  have  obtained  success  in  the  use  of 
bituminous  fuel.  This  bituminous  fuel  problem  is 
a  most  interesting  one  for  the  consideration  of  both  the  chemist 
and  the  engineer.  The  difficulty,  of  course,  is  to  design  a 
producer  which  shall  give  a  high  heat  efficiency  and  avoid 
caking  and  produce  the  minimum  of  tar. 

With  regard  to  vajjorising  devices  for  using  petrol,  petroleum, 
and  other  hydro-carbons,  great  progress  has  been  made,  and 
the  advent  of  the  motor  car  has  brought  into  the  field  a  large 
number  of  able  engineers  entirely  untrammelled  by  any  con- 
siderations of  precedent.  Their  efforts  have  resulted  in  extremely 
interesting  constructions,  which  aie  highly  successful  in 
vaporising  and  applying  these  fuels  to  the  use  of  the  motors. 

The  question  of  carburettors  for  light  oils  presents  ma;ny 
interesting  scientific  peculiarities,  part  chemical  and  part  physi- 
cal, which  require  minute  investigation.  Alcohol,  too,  has  been 
pressed  into  the  service,  and  its  properties,  chemical  and  physical, 
supply  a  fresh  series  of  problems  for  the  chemist,  the  engineer, 
and  the  physicist.  Be'markable  results  have  been  obtained  in 
Germany  by  the  use  of  alcohol.  Professor  Meyer's  recent  tests 
with  alcohol  engines  prove  astonishing  efficiency  to  be  obtained 
from  this  siibstance.  It  appears  that  alcohol  mixtures  are 
mixtures  of  very  low  inflammability,  and,  consequently,  they 
can  stand  a  very  high  compression.  On  account  of  this,  on  the 
usual  principle  of  the  engineer  carrying  his  compression  ae 
high  as  he  dares,  heat  efficiencies  of  32  per  cent  are  stated  to  have 
been  obtained  by  Prof.  Meyer. 

Before  leaving  the  subject  of  inflammable  material  for  use 
in  the  motor,  I  would  say  one  word  as  to  coal  gas.  Coal  gas  was 
the  first  to  be  used  fo>r  these  motors,  and  it  is  still  the  moat 
considerably  used  frrel.  It  seems  possible  now,  in  view  of  the 
incandescent  gas  lamp,  to  dispense  almost  entirely  with  the 
intrinsic  illuminating  power  in  coal  gas;  and  if  parliamentary 
sanction  can  be  obtained  to  this  step,  a  very  cheap  gas  could 
be  sold  with  a  very  high  thermal  value.    A  gas  with  a  thermal 


value  of  500  B.T.U.  per  cubic  foot,  sold  at  Is.  per  1,000  cubic 
feet,  would  enormously  benefit  towns'  industrices  by  providing 
them  with  cheaper  motive  power  and  cheaper  mearrs  of  heating. 
No  doubt  the  jiroblem  presented  can  be  solved  by  our  chemists, 
the  problem  being  to  produce  a  gas  combining  in  its  proi>ertits 
the  flame  tenrperature  required  for  the  incandescent  mantle  and 
the  heating  value  aird  low  inflanrmability  required  for  the 
successful  operatioir  of  internal-combustion  motors. 

One  great  development — perhaps  the  greatssb  of  recent  develop- 
ments in  connection  with  the  internal-combustion  motor — is 
the  ajJiJication  of  blast-furnace  gas.  This  gas,  so  plentifully 
produced  by  our  blast  furnaces,  apjrears  capable  of  supplying 
cheaply  and  continuously  nearly  three  quarters  of  a  millioir 
horse  power  in  Britain  alone.  The  purification  and  utilisation 
of  this  weak  gas  has  presented  arrother  series  of  problems  to  the 
engineer,   which  he  has  successfully  coped  with. 

The  internal-combustion  motors  oft'er  perhaps  the  best  instance 
of  international  industry  which  could  be  imagined.  England 
.stands  at  the  head  of  all  nations  in  the  iiroduction  of  the 
smaller  and  medium  sized  fixed  gas  engines.  She  has  produced 
altogether  something  approaching  100,1)00  e-ngines  of  an  average 
of  20  H.P.  This  is  greatly  in  excess  of  the  whole  continental 
output  of  engines  of  this  type  taken  together.  On  the  other 
hand,  continental  engineers  have  given  more  attention  to  the 
large  gas  engine — engines  of  500  H.P.  and  above— and  the 
application  ot  blast-furnace  gas  to  the  use  of  the  large  engine. 
In  this  field  of  internal-combustion  motor  work  Germany  excels. 

In  the  petrol  motors  for  motor  carriages  France  appears  to 
take  the  lead,  and  in  heavy  oil  engines  England  takes  the  lead. 
In  America  engineers  are  now  givrng  considerable  attention  to 
the  internal-combustion  motor;  but  so  far,  for  some  reason,  the 
Americans  have  not  shown  in  this  subject  the  inventive  and 
progressive  spii'it  which  they  usually  display.  They  have, 
however,  taken  considerable  part  in  the  ajjplicatiou  of  petrol 
motors  to  small  vessels  £ind  boats. 

It  may  be  said,  however,  without  exaggeration,  that  the  whole 
world  is  now  alive  to  the  possibilities  of  the  internal-combustion 
motor,  and  that  progress  will  be  more  and  more  rapid.  These 
motors  have  almost  fulfilled  the  expectations  of  those  engineer.-; 
who — like  myself — have  devoted  a  large  part  of  their  lives  to  their 
study  and  advancement.  They  are  looking  forward  now  to 
the  completion  of  the  work  begun  so  many  years  ago,  and  expect, 
at  no  distant  date,  to  find  the  intenial-eonibustion  motor  com- 
peting with  the  steam  engine  even  in  its  latest  form,  the  steam 
turbine,  on  sea.  as  vigorously  as  it  does  at  present  on  land. 
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This  series  of  volumes,  of  which  No.  1  is  as  yet  only  issued, 
IS  by  the  well-known  author  of  "  Electric  Installations," 
recently  completed  in  five  parts.  This  is  sufficient  to 
indicate  that  the  writer  is  no  novice,  and  that  we  may 
expect  a  compilation  of  useful  information.  It  is  the 
author's  intention  to  embody  descriptions  of  all  modem 
types  of  engines  found  to  serve  useful  and  efficient  pur- 
poses at  the  present  day. 

In  the  volume  before  us  there  are  four  chapters,  including 
the  introduction.  In  Clia[)ter  II.  there  is  a  general  classifica- 
tion of  prime  movers,  followed  by  a  description  of  windmills, 
liydraulic  machineiy,  water  turbines,  rams,  injectors, 
centrifugal  pumps,  etc. 

The  portion  devoted  to  windmills  is  largely  haaed  upon 
the  report  of  the  test  of  wind  engines  made  last  year  by 
the  Royal  Agricultural  Society,  but  we  see  no  mention  of 
the  well-known  Snow  governor  in  the  descriptions  of 
turbine  governors.  The  simple  and  compound  injectors 
receive  attention,  thus  leading  up  to  centrifugal  pumps  and 
steam  turbines.  The  Parsons  type  naturally  comes  in  for 
a  large  share  of  space,  followed  by  particukrsi  of  the  de 
Laval,  Ratea-u,  Seger,  Schulz,  and  Curtis  designs. 

Chapter  IV.  is  devoted  to  the  rotaiy  piston  engine  by 
Brown,  the  Rota  of  Mr.  Ross,  and  tlie  Hult  engine.  Wo 
expected  to  see  a  reference  to  the  Hodson's  i-otaiy  and  the 
Tower  spherical  engines,  both  of  which  tj-pes  reached  the 
commercial  stage. 
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The  preseut  vuluiue  is  very  readable,  and,  although  the 
author  gives  us  nothing  really  new,  the  bringing  together 
of  so  much  matter  on  the  one  important  subject  of  power 
"enei'ators  is  sure  to  atti'act  a  large  circle  of  readers. 


■'The  Indicator  Handbook."  A  T  radical  Manual  for 
Beginners.  Part  I.,  Second  Edition.  "  By  C.  N.  Pick- 
worth.  Manchester:  Enmiott  and  Company  Limited, 
New  Bridge  Street. 

Th?:  aiuhor  lias  taken  the  oiiiiin-tunity  in  jtrepai-ing  a 
second  edition  of  this  work  to  add  descrijitions  of  several 
new  tyjjes  of  indicators,  including  those  with  external 
.springs.  In  order  to  bring  the  book  up  to  date  this  was 
absolutely  necessary,  as  the  conditions  of  modern  engines 
with  extra  high  speeds  and  steam  pressures  necessitate 
the  introduction  of  such  instruments. 

Considerable  attention  has  to  be  given  to  the  errors  which 
are  likely  to  arise  in  the  attachments,  reducuig  gear, 
connections,  etc.  This  is  of  great  importance,  as  a  little 
carelessness  in  connecting  up  or  a  want  of  knowledge  will 
materially  affect  the  accura.cy  of  the  result  and  make  the 
cards  useless. 

We  are  glad  to  notice  the  description  given  of  the  Dank- 
Thompson  indicator,  as  the  writer  has  often  pointed  out 
that  it  requires  such  a  type  to  show  the  actual  difference 
of  pressure  on  a  piston  without  entailing  an  assumption. 

The  book  is  a  most  handy  and  reliable  reference;  it  is 
accompanied  witli  over  80  illustrations,  and  we  look  forward 
with  interest  to  the  appearance  of  Part  II. 


■'  Necessajy  Practical  Safeguards  against  Lightning."  By- 
Alfred  Hands.  London:  J.  W.  Gray  and  Son,  115, 
Leadenhall  Street,  E.C. 

A  HANDY  little  pamphlet  dealing  with  the  injportaut  subject 
of  safeguarding  buildings  against  lightning.  AH  opinions 
do  not  agree  entirely  as  to  the  methods  for  the  best  pro- 
tection from  lightning,  but  the  author,  by  bringing  to  bear 
his  large  experience,  has  certainly  collated  a  variety  of 
facts  that  (should  not  he  overlooked  when  dealing  with 
any  particular  case. 
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INLAND  NAVIGATION,  WITH  SPECIAL  REFER- 
ENCE TO  MECHANICAL  ARRANGEMENTS 
FOR  OVERCOMING  CONSIDERABLE 
CHANGES  OF  LLVEL.'' 

In  biiugiug  forward  the  subject  of  inland  navigation  I  do  not 
tliink  at  the  present  time  or  the  present  2>laee  it  is  necessary  iu 
any  way  to  ajjologise  for  my  subject,  although  generally  speaking 
it  lui3  not  been  considered  as  a  subject  coming  within  the  pur- 
view of  mechanical  engineering.  This,  liowever,  is  a  mistake; 
modern  requirements  have  necessitated  the  employment  of 
machinery  of  all  descriptions,  both  during  construction  and  for 
permanent  use,  and  without  the  mechanical  engineer  the  civil 
engineer  would  find  Ids  operations  very  considerably  restricted. 

To  exjjlain  shortly  what  T  mean;  a  modern  canal  must  be  of 
large  sectional  area,  must  have  large  locks,  and  must  overcome 
considerable  changes  of  level;  and  it  is  only  by  the  great 
improvement  in  machine  excavators,  dredgers,  hydraulic 
machinery,  and  electrical  appliances  that  the  construction  of  a 
canal  or  navigation  of  serviceable  dimensions  can  be  accom- 
plished. 

In  the  first  place,  canals,  to  be  of  any  immediate  use,  must 
connect  the  principal  centres  of  industry  of  a  kingdom  or 
continent;  they  must  be  also  on  routes  where  sufficient  water 
supply  is  available,  and  they  must  be  large  enough  in  section, 
and  free  enough  from  changes  of  level  to  accommodate  a  con- 
siderable size  of  craft  and  allow  reasonably  rapid  transit.  Of 
course,  there  are  instances  where  the  construction  of  a  canal 
would  create  centres  of  industry,  and  in  all  cases  the  value  of 
adjoining  property  would  be  increased;  but  in  more  or  less 
settled  countries  like  our  own  it  is  the  canals  that  must  be 
taken  to  the  towns  and  not  the  towns  to  the  canals. 

It  is  often  said  canals  are  out  of  date,  have  not  sufficient 
flexibility,  or  are  too  slow,  but  I  venture  to  differ  on  all  points. 
Canals  in  this  country  are  certainly  out  of  date ;  they  are  too 
small,  have  no  facilities  for  handling  traffic — and  consequently 
are  slow;  but  those  countries  abroad,  where  they  liave  improved 
their  canals,  are  certainly — judging  by  the  continued  additions — 
finding  them  profitable  and  of  immense  service.  France,  Ger- 
many, Belgium,  Austria,  and  Canada  are  spending,  and  have 
spent,  enormous  sums  of  money,  and  a  persual  of  the  tonnage 
returns  shows  the  value  to  trade  of  such  expenditure. 

A  canal  to  be  of  real  use  should  be  large  enough  for  barges 
carrying  not  less  than  300  tons  of  cargo,  and  allow  such  barges  to 
travel  at  not  less  than  6  to  7  miles  an  hour;  and  there  is  no 
doubt  that  a  canal  of  such  a  size  can  carry  bulk  goods  such  as 
coal,  hardware,  pottery  materials,  and  grain  in  bulk  far  cheaper 
and  with  quite  as  certain  delivery  as  a  railway.  If  you  look 
at  the  map  of  England  you  will  see  that  there  are  chief  ports, 
or  groups  of  ports,  on  the  four  great  estuaries;  to  and  from 
these  ports  nearly  all  our  immense  imjiort  and  export  trade  is 
carried,  and  it  is  to  and  from  these  ports  that  all  goods  have 
to  be  collected  or  delivered  from  or  to  the  manufactui'ing  and 
consuming  towns,  villages,  and  agricultural  centres. 

Roughly  speaking,  Birmingham,  Wolverhampton,  Northamjj- 
ton,  and  Coventry  form  the  centre  of  this  quadrilateral  figure, 
while  Sheffield,  Leeds,  and  South  Yorkshire  generally  are  in  a 
direct  line  between  the  Humber  and  the  Mersey.  It  is  there- 
fore quite  plain  that  the  chief  means  of  communication  should 
take  the  form  of  the  fig;'ure  8,  and  connect  Liverpool  and  Hull, 
Bristol  and  London,  Liverpool  and  London,  and  Hull  and 
Bristol. 

As  a  matter  of  fact,  reference  to  a  canal  map  will  show  that 
such  communications  already  exist,  and  did  exist  even  early  in 
the  last  century,  but  owing  to  the  very  small  dimensions  are 
unable  to  fulfil  the  requirements  of  the  modern  merchant. 

To  shortly  compare  the  methods  of  transporting  heavy  goods : 

(a)  The  old  canals  were  vastly  cheaper  than  pack  horses. 
(6)  The  railways  offer  quicker  despatch  than  the  jjresent  canals. 
{(■)  Imjiroved    canals  would    be    considerably    cheaper  than 
railways  and  give  very  nearly  as  quick  despatch. 

If  therefore  we  improved  the  main  lines  of  communication  as 
above,  it  would  be  a  vast  gain  to  the  community  at  large,  and 
would  be  no  detriment  to  the  railways  in  the  long  run,  as  they 
would  be  freer  to  deal  with  the  necessarily  increasing  urgent 
traffic  and  would  be  able  to  give  really  quick  despatch  when 
required.  The  fact  that  canals  or  canalised  rivers  can  compete 
with  railways  is  abundantly  shown  by  the  few  instances  in  this 
country  where  they  are  of  ample  dimensions,  viz. :  by  the 
Weaver,  the  Aire  and  Calder,  and  the  Manchester  Ship  Canal. 
The  last  is,  however,  scarcely  comparable,  as  it  is  not  possible 
to  construct  canals  of  such  large  size  to  places  inland. 

Haulage. 

Befoi'o  proceeding  to  the  question  of  apparatus  for  change  of 
level,  I  would  like  to  say  a  few  words  about  haulage.  On 

*  Absliact  of  a  paper  read  before  the  Manchester  Association  of  Engineers  by 
J.  A.  Saner,  M.I.C.B.,  on  April  30th,  1004. 
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most  of  the  canals  in  this  country  horse  haulage  is  still  the 
only  method  used,  but  on  the  larger  canals  and  canalised  rivers — • 
such  as  the  Aire  and  Calder,  Severn,  Weaver,  and  Bridgewater, 
steam  towage  has  been  adopted  with  great  success.  On  the 
Weaver  steam  barges  cariying  up  to  25U  tons  can  tow  a  train 
of  three  similar  barges  all  the  way  from  Winsford  to  Liverpool, 
and  although  electricity  may  eventually  be  adapted  for  the 
more  inland  routes,  there  is  great  oonveuience  in  having  a 
self-contained  locomotive  barge  when  ports  such  as  Liverpool, 
Hull,  Loudon,  etc.,  have  to  be  visited;  a  self-contained  barge  is 
necessary  at  these  places  in  order  to  move  from  dock  to  dock  as 
required.  I  do  not  know  any  continuous  system  of  electric 
haulage  which  is  quite  satisfactory  at  present,  though  experi- 
ments are  being  made  on  the  Charleroi  Canal  which  point,  to 
success,  and  the  North  Staffordshire  Railway  Company  are 
ailso  putting  down  plant  for  towing  electrically  through  the 
Harecastle  tunnel.  1  venture  to  think,  however,  that  the  great 
drawback  to  the  adoption  of  mechanical  power  for  towing  on 
canals  in  this  country  is  the  fact  that  in  most  places  only  one 
boat  can  pass  through  the  locks  at  a  time,  and  it  would  there- 
fore be  necessai-y  to  make  each  boat  a  self-propelled  unit.  I  am, 
however,  not  without  hope  that  before  long  there  will  be  a  great 
improvement  in  our  canal  system,  and  that  when  the  large 
power  companies  are  fully  at  work  they  will  be  able  to  supply 
power  at  such  a  low  price  that  it  will  induce  engineers  to  devise 
some  practical  method  of  meeting  these  difficulties. 

Changes  op  Level. 

Now,  with  reference  to  the  particular  question  before  us  to- 
day. Canals  differ  essentially  from  railways  and  roads,  inas- 
much as  any  rise  or  fall  in  level  must  be  made  suddenly  and  not 
by  gradual  inclines.  A  road  may  be  taken  over  a  hill  by  means 
of  a  gradual  slojje,  but  as,  of  course,  water  always  finds  a  hori- 
zontal level,  it  is  necessary  to  overcome  any  vertical  height  by 
means  of  either  a  lock  or  other  similar  arrangement. 

The  earliest  form  of  such  arrangement  appears  to  have  been 
the  ordinary  lock  with  which  I  have  no  doubt  you  are  all 
familiar.  It  consists  essentially  of  a  masonry  chamber  large 
enough  to  accommodate  one  or  more  vessels,  and  is  closed  at 
each  end  by  means  of  a  water-tight  gate.  The  depth  of  the 
chamber  and  gates  is  sufficient  to  enable  the  boat  to  float  when 
the  water  is  at  either  the  lower  or  upper  level,  and  sluices  are 
provided  either  in  the  gates  or  side  walls  to  enable  the  level  of 
the  water  to  be  changed. 

The  operations  recjjjired  for  working  one  are  simple.  A  boat 
entering  from  the  lower  pound  of  the  canal,  the  lower  gates  are 
opened  and  the  upper  pound  is  held  up  by  the  upper  gates.  When 
the  vessel  is  in  the  lock,  the  lower  gates  are  closed,  the  sluices 
drawn,  and  as  soon  as  the  water  has  levelled  itself  to  the  upper 
pound  the  upper  gates  are  opened  for  the  vessel  to  pass  out. 
The  reverse  operation  takes  place  when  passing  from  a  higher  to 
a  lower  pound.  This  form  of  lock  has  many  advantages;  it  is 
simple  in  construction,  easy  to  work,  can  be  constructed  of 
permanent  materials,  and  will  last  for  a  century  or  more 
without  serious  repair,  except  to  the  gates  and  sluices;  these, 
however,  have  a  life  of  50  to  60  years  if  well  made  of  oak  or 
greenheart  timber,  and  on  a  canal  where  the  locks  are  all  of  one 
gauge,  a  spare  pair  or  two  of  gates  enable  repairs  to  be  done 
without  stopping  the  traffic. 

The  disadvantages  of  locks  are,  however,  consumption  of 
water  and  loss  of  time  when  considerable  changes  of  level  are 
required.  When  the  traffic  is  all  passing  in  one  direction  it  is 
evident  that  a  lockful  of  water  is  used  for  every  vessel  or  train 
of  vessels,  and  the  water  used  is  equal  to  the  cubic  contents  of 
the  lock  between  the  two  water  surfaces  when  the  locks  are 
single,  so  that  each  vessel,  or  train,  takes  with  her  a  lockful  from 
top  to  bottom;  where,  however,  two  vessels,  or  trains,  are  going 
in  opposite  directions,  one  lockful  is  used  for  both :  this  is  not 
always  possible,  but  in  dry  weather  has  to  be  ai-ranged  for,  and 
causes  considerable  inconvenience  and  delay. 

When  considerable  changes  of  level  are  required — e.y.,  more 
than  20  ft. — it    is    obvious    the    amount    of   water    is  very 
considerable,  and  the  pressures  on  gates  and  sluices  abnormal, 
and  recourse  is  had  to  a  flight  or  staircase  of  locks,  -which, 
however,  gives  rise  to  other  complications,  as  boats  ascending 
have  to  wait  for  boats  descending  through  the  whole  flight: 
if  short  pounds  are  placed  between  each  lock  there  is  a  con- 
siderable waste  over  the  weirs  on  account  of  the  level  of  the 
pound  being  appreciably  raised  by  the  discharge  of  the  lockful 
of  water  into  it.    If,  therefore,  it  is  necessary  to  surmount  a 
j  considerable  change  of  level  in  a  short  length,  ordinary  locks 
/  are  by  no  means  economical,  so  far  as  consumption  of  water  is 
.  concerned,  and  very  wasteful  of  time.    I  remember  being  four 
j  hours    in    passing  through  30    locks  on    the    Worcester  and 
I  Birmingham    Canal  at  Tarbigge,   the  change  of  level  being 
217  ft.    In   order  to  overcome   these  disadvantages  numerous 
appliances  have  been  invented. 

{To  he  coiiJlnued.) 


INVENTIONS  OF  THE  WEEK. 

By  Marks  and  Clerk,  T/ir  I'radical  EiKjtnrvr  Patent  Agency, 
18,  Southampton  Buildings,  Chancery  Lane,  London,  W.C. ; 
30,  Cross  Street,  Manchester;  and  13,  Temple  Street, 
Birnunghani. 

The  first  date  given  after  the  number  of  each  specification  is  the  dale 
of  application.  The  second  date  is  that  of  the  advertisement  of 
acceptance  of  the  complete  specifications. 

The  following  accepted  specifications  were  advertised  on  the  date 
mentioned,  and  within  two  months  of  such  date  any  person  properly 
interestid  can  oppose  the  sealing  and  grant  of  the  patent  by  giving 
formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  specification  herein  referred  to,  or  of  any  other  publithed 
patent  specification,  will  be  forwarded  post  free  for  one  shilling  upon 
application  being  sent  to  Messrt.  Marks  and  Clerk  at  either  of  the 
above  addresses. 

Connecting  Link  for  Chains  and  Chain  Cables. 

J.  W.  Hill.  No.  12270,  of  29th  May,  1903.  Ad.  of  ac,  April 
20th,  1904. — This  invention  relates  to  a  connecting  link  for 
chains  and  chain  cables,  essentially  of  two  U-shaped  half  links, 
rr.ade  with  enlarged  heads  which  abut  together  where  they  meet 
on  the  shorter  diameter  of  the  link,  and  a  box-like  part  made 


Fig.  3. 

Specification  No.  12270,  1903. 


in  halves,  which  meet  together  on  the  central  longitudinal 
plane  of  the  link,  and  enclose  the  heads  and  end  portions  of 
the  half  links,  the  halves  of  the  bo.x-like  parts  being  recessed 
to  fit  the  heads  and  end  portions  of  the  half  links,  and  con- 
nected together  by  a  central  cross-screw  rivet  or  the  like. 

Surface  Condensers.  W.  H.  Allen  and  R.  W.  Allen.  No. 
13130,  of  11th  June,  1903.  Ad.  of  ac,  20th  April,  1901..— This 
invention  relates  to  the  construction  of  a  surface  condenser  by 
which  some  of  the  condensed  water  is  retained  in  the  condenser. 


Specification  No.  13130,  of  1903. 


the  lower  tubes  of  which  are  therefore  submerged,  so  that  the 
condensed  water  is  deprived  of  some  of  its  heat,  and  leaves  the 
ccndeiiser  at  practically  the  same  temperature  as,  or  even  below, 
that  of  the  discharged  circulating  water,  thus  improving  the 
vacuum. 

Controlling  Valves  for  Steering  and  like  Engines. 

R.  Richardson.  JSTo.  12822,  of  8th  June,  1903.  Ad.  of  ac, 
April  20th,  1904. — This  invention  relates  to  in  controlling  valves 
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for  -steering  aud  like  engines  of  independent  exhaust  valves, 
normally  closed  by  steam  pressure,  acting  on  pistons  attached 


Fio.  2. 

Specification  No.  12822,  of  1903. 


or  connected  to  them,  and  opened  by  the  exhaust  steam  on 
relief  of  such  pressure  due  to  movement  over  the  steam  ports 
of  the  slide  or  Corliss  valve  operated  from  the  hunting  gear. 

Tools  for  Use  in  the  Manufacture  of  Hexagon  and 
other  Polygon-sided  Nuts  for  Screw  Bolts.  Bayliss, 
JcNES,  AND  Bayliss  Limited,  and  R.  Howorth.  No. 
13156,  of  12th  June,  1903.  Ad.  of  ac,  20th  April,  1904.— 
This  invention  relates  to  the  manufacture  of  hexagon  and  other 
jJolygon  sided  nuts  for  screw  bolts,  according  to  vpliich  a  piece 
of  metal  to  form  a  nut  blank,  and  which  is  narrower  than  the 
diameter  of  the  intended  nut  measured  across  between  opposite 
sides  thereof,  is  carried  first  into  a  portion  of  an  opening  through 


Fig,  1  Fio-  2. 

Specification  No.  1315l>,  of  1903. 

a  die  which  is  of  a  larger  area  in  transverse  section  than  the 
required  nut,  and  is  subsequently  carried  into  a  portion  of  such 
opening,  which  is  of  the  shape  and  size  in  transverse  section 
of  the  required  nut,  and  is  compressed  therein,  the  metal  being 
expanded  somewhat  within  the  first-mentioned  portion  of  such 
opening  by  the  check  or  retardation  consequent  upon  the 
different  widths  of  the  opening  through  the  die. 

Spanner.  F.  D.  S.  Mitchell.  No.  13230,  of  12th  June,  1903. 
Ad.  of  ac,  20th  April,  1904. — This  invention  relates  to  the  con- 
struction of  a  spanner  by  means  of  which  screw  nuts  can  be 


Specification  No.  13230,  of  1903. 


tightened  up  that  are  inaccessible  to  spanners  of  ordinary  con- 
struction that  are  worked  by  a  to-and-fro  motion  of  the  handle. 
The  invention  consists  in  the  combination  with  a  rotatable 
block  adapted  to  be  fitted  on  a  nut  and  contained  in  a  spanner 
head  of  a  worm  engaging  with  teeth  on  the  block  and  mounted 
on  a  spindle  extending  through  the  tubular  stem  of  the  spanner, 
beyond  wliich  it  is  provided  with  means  for  rotating  it  so  as  to 
turn  the  head  by  means  of  the  worm. 

Fusible  Plugs  for  Steam  Boilers.  W.  H.  Bailey  and 
A.  J.  Bailey.  No.  13260,  of  l&th  June,  1903.  Ad.  of  ac, 
20th  April,  1904. — This  invention  has  reference  to  a  fusible 
plug  for  a  steam  boiler,  having  a  tubular  body,  a  seal  of  fusible 


Specification  No.  13260,  of  1903. 

alloy  placed  thereon,  a  nut  screwed  on  to  the  upper  end,  a 
hard  metal  cap  fitted  in  the  central  opening  of  the  nut  in 
combination  with  additional  parts  of  hard  metal. 

Feed  Regulators  and  Carburetting  Apparatus  for 
Internal-combustion  Engines.  H.  H.  Hennegin.  No.  26214, 
of  1st  December,  1903.  Ad.  of  ac,  April  20th,  1904.— This 
invention  has  reference  to  feed  regulation  for  hydro-carbon 
motors,  and  consists  essentially  in  the  novel  and  peculiar  com- 
bination of  parts  and  details  of  construction,  the  object  being 


Fig.  2. 

Specification  No.  26214,  of  1903. 


the  production  of  an  efladent  and  sensitive,  yet  simple  and 
durable,  device  whereby  the  exact  quantity  of  fuel  supply  to 
the  motor  may  be  instantly  accomplished  by  the  operator  from 
any  convenient  point. 

Triple  Valves  for  Air-brake  Systems.  C.  A.  Allison. 
(Communicated  from  U.S.A.)  No.  1854,  of  2.5th  January, 
1904.  Ad.  of  ac,  20th  April,  1904. — This  invention  relates  to 
intprovemeuts  in  air  brake  apparatus,  and  more  particularly 
to  the  trijile  valves  used  therein,  and  the  invention  has  for  its 
object  to  2H'ovide  a  novel  arrangement  of  emergency  valve  for 
use  in  connection  -with  the  triple  valve.  The  illustration  shows 
the  invention  as  applied  to  what  is  commonly  known  as  a 
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re-charging  triple  valve,  and  in  carrying  out  such  invention  a 
clumber  is  provided  in  communication  v/iih  the  triple  valve 
piston  chamber,  and  in  the  first-named  chamber  is  provided  a 
piston  adapted  to  co-act  with  an  emergency  valve  that  is 
acted  upon  by  train  pipe  pressure,  and  adapted  to  control  a 
passage  communicating  with  the  atmosphere  or  with  a  passage 
leading  to  the  brake  cylinder,  and  the  arrangements  are  such 


Fio.  1.  Fig.  2. 

Specification  No.  1S54,  of  1904. 


that  when  an  emergency  application  of  the  brakes  is  desired  the 
triple  valve  piston  will  place  the  first-named  chamber  in  com- 
nuinication  with  auxiliary  reservoir  air,  and  thus  in  communica- 
tion with  the  brake  cylinder,  whereby  auxiliary  air  jiressurc 
will  cause  the  emergency  valve  to  close  after  the  emergency 
valve  has  opened  to  reduce  the  train  pipe  j^ressure.  The  inven- 
tion also  comprises  new  details  and  arrangements  of  parts. 

Horizontal  Boring  Machine.  J.  Barrow.  No.  24644,  df 
13th  November  1903.  Ad.  of  ac,  April  20th,  1904.— This 
invention  relates  to  the  construction  of  a  horizontal  boring 
machine  comprising  a  standard  for  traversing  and  rotating  a 
boring  bar,  a  counter-balan«ed  and  vertically-adjustable  head- 
stock,  a  fast-speed  and  slow-speed  gearing  adapted  to  be  con- 


Specification  No.  24644,  of  1903. 


nected  to  or  disconnected  from  a  chuck  carrying  the  boring  bar, 
means  for  traversing  the  standard  either  from  the  rotary  fast- 
speed  or  from  the  rotary  slow-siDced  driving  gear,  reversing 
clutch  mechanism,  and  variable  speed  gearing.  The  figure  shows 
an  end  elevation  of  a  machine  constructed  according  to  this 
invention. 

Belt  Shifter  for  Step  Pulleys.  E.  Kottusch.  n'o.  60S6' 
of  12th  March,  1904.    Ad.  of  ac,  April  20th,  1904.— This  inven- 


tion relates  to  a  belt  shifter  for  step  pulleys  charax;terised  by 
the  shitting  rod  being  so  arranged  and  suspended  that  whilst 


Specification  No.  6086,  of  1904. 

it  can  be  moved  in  a  lateral  direction  as  usual,  it  can  also  be 
swiuig  in  a  plane  perpendicular  to  the  axis  of  the  pulley 
shafting. 


LAUNCHES  AND  TRIAL  TRIPS. 


On  May  2nd  there  was  launched  from  the  yard  of  Messrs. 
John  Crown  and  Sons  Limited,  a  light  vessel  No.  73,  being  the 
fifth  light  vessel  built  by  this  firm  for  the  Honourable  Corporation 
of  Trinity  House,  London.  Her  dimensions  are  103  ft.  long 
at  the  load  line,  24  ft.  beam  moulded,  and  15  ft.  depth  moulded. 

Skjold. — There  was  launched  from  the  yard  of  the  Sunder- 
land Shipbuilding  Company  Limited,  on  May  2nd,  a  steel  screw 
steamer,  240  ft.  between  perpendiculars  by  36^  ft.  breadth 
extreme  by  19  ft.  deep,  having  poop,  long  bridge,  and  top-gallanc 
forecastle,  classed  100  Al  Lloyd's  under  special  survey,  single- 
deck  type.  The  main  engines  are  by  the  North-Eastern  Marine 
Engineering  Company  Limited,  Sunderland,  and  have  cylinders 
18  in.,  29  in.,  and  48  in.  by  33  in.  stroke,  steam  being  supplied 
by  a  large  boiler  working  at  a  pressure  of  160  lb.  per  square 
inch.  The  vessel  has  been  built  to  the  order  of  L.  H.  Carl, 
Esq.,  of  Copenhagen.  On  leaving  the  ways  the  steamer  was 
named  the  Skjold. 

Uplands- — Messrs.  William  Gray  and  .Company  Limited 
launched  on  May  2nd  the  steel  screw  steamer  Uplands,  built  to 
the  order  of  Messrs.  C.  A.  Forslind  and  Son,  West  Hartlepool. 
The  vessel  will  take  Lloyd's  highest  class,  and  her  dimensions 
are:  Length  over  all,  316  ft. ;  breadth,  45ft.;  and  depth,  22 ft. 
4^  in.  The  Central  Marine  Engine  Works  of  Messrs.  William  Gray 
and  Company  Limited  supply  triple-expansion  engines  having 
cylinders  22^  in.,  36^  in.,  and  62  in.  diameter,  with  a  piston 
stroke  of  39  in.,  and  two  large  steel  boilers  to  work  at  a  pressure 
of  1801b.  per  square  inch.    The  steamer  was  named  Uplands. 

There  has  been  successfully  launched  from  the  shipbuilding 
yard  of  Messrs.  J.  P.  Eennoldson  and  Sons,  South  Shields,  a 
steel  screw  salvage  steamer,  the  principal  dimensions  of  which 
are:  Length,  150ft.;  breadth,  26ft.;  depth  moulded,  14ft., 
built  under  special  survey  to  class  100  Al  at  Lloyd's.  This 
vessel  has  been  expressly  designed  for  heavy  salvage  work,  and 
is  schooner  rigged  with  two  extra  strong  masts  with  derricks. 
The  main  decks  are  of  teak,  and  there  are  two  capacious  holds 
suitable  for  carrying  cargo  or  salvage  appliances.  She  is  pro- 
vided with  a  fuU  equipment  of  all  the  latest  appliances  for 
salvage  work.  The  propelling  machinery,  which  is  supplied  by 
the  builders,  consists  of  a  single  set  of  compound  surface  con- 
densing engines  capable  of  developing  900  I.H.P.,  having  cylinders 
23^  in.  and  49  in.  by  33  in.  stroke,  fitted  with  direct  steam 
reversing  gear.  The  machinery  is  designed  to  drive  the  ship 
at  a  speed  of  13  knots  per  hour.  She  has  been  built  to  the  order 
of  Messrs.  M.  H.  Bland  and  Company  Limited,  coal  merchants 
and  salvage  contractors,  of  Gibraltar,  and  is  esi>ecially  intended 
for  salvage  work  in  the  Mediterranean  and  on  the  Spanish  and 
African  Coasts. 

Furtor. — On  May  4th  the  steamship  Furtor,  built  by  the 
Northumberland  Shipbuilding  Company  Limited,  Howdon- 
on-Tyne,  to  the  order  of  E.  H.  Holman,  Esq.,  of  London,  left  the 
Tyne  for  her  trial  trip.  The  vessel  is  of  the  single- deck  type, 
dimensions  335  ft.  over  all,  by  47  ft.  breadth  extreme,  by  2-4  ft. 
6  in.  deptli  moulded,  built  to  the  highest  class  of  Lloyd's  three  deck 
rule,  under  special  survey,  and  has  poop,  bridge,  and  top-gallant 
forecastle.  The  vessel  will  carry  about  5,150  tons  dead  weight, 
and  water  ballast  has  been  provided  in  cellular  double  bottom 
and  after  peak  tank.  The  machinei-y  has  been  supplied  by 
Messrs.  Eichardson,  Westgarth,  and  Company  Limited,  of 
Sunderland,  having  cylinders  24  in.,  40  in.,  and  64  in.  by  42  in. 
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stroke,  and  has  two  large  boilers  working  at  160  lb.  pressure. 
The  trial  trip  proved  in  every  way  satisfactory,  and  a  speed  of 
lOJ  knots  was  easily  obtained. 

Glenfruin  . — Messrs.  A.  Eodger  and  Company,  Port  Glasgow, 
launched  ■on  May  3rd  the  steamer  Grlenfruin,  for  Messrs.  Easton, 
Gregg,  and  Company,  Glasgow.  The  vessel  carries  5,500  tons, 
is  320  ft.  in  length,  47  ft.  6  in.  in  breadth,  and  25  ft.  7  in.  depth. 
The  Glenfruin,  which  has  been  built  under  the  superintendence 
of  Mr.  Joseph  Rose,  Glasgow,  will  be  engined  by  the  builders. 


QUERIES  AND  REPLIES. 


Communications  should  be  written  on  one  side  of  the  jiajer  only,  and  in 
all  cases  he  accompanied  with  name  and  address.  Sketches  should 
be  neatly  drawn,  and,  if  large,  sent  on  a  roller,  so  as  to  avoid 
creasing.  This  column  is  intended  for  the  mutual  assistance  of 
engineers  in  their  daily  work.  As  far  as  we  possibly  can,  we 
render  assistance,  but  we  cannot  undertake  to  work  out  elaborate 
arithmetical  calculations,  or  deal  with  matters  not  of  general 
interest.  Further,  we  cannot,  under  the  pretence  of  answering  a 
query,  be  made  the  medium  for  gratuitous  vuffing.  We  cannot 
undertake  to  reply  to  queries  by  post. 


1820.  Pumping  Water.— Would  it  militate  against  efficiency  of 
pump,  with  a  2  in.  delivery,  delivering  into  6  in.  pipe,  the  point  of 
delivery  being  18  ft.  above  pump  delivery,  into  dam.  If  so,  how, 
and  to  what  extent  ?  Any  information  on  this  subject  will  be 
much  appreciated. — Pump. 

Answer. — The  fact  of  your  having  a  6  in.  main  will  not  mihtate 
against  you.  The  power  required  for  delivering  the  water  into  the 
dam  will  be  slightly  less  with  the  larger  pipe,  and  it  will  certainly 
not  take  long  for  the  6  in.  main  to  become  charged.  By  all  means, 
therefore,  keep  to  the  larger  pipe. — Juno. 

Answer  No. — This  question  is  by  no  means  clear,  but  I  presume 
'  Pump  ''  means  that  the  discharge  pipe  is  2  in.,  and  delivers  into 
a  6  in.  pipe,  and  18  ft.  above  the  pump  delivery  this  6  in.  pipe  dis- 
charges into  a  dam  or  reservoir.  If  "  Pump "  will  connect  the 
2  in.  discLarge  to  the  6  in.  pipe  by  a  conical  pipe  32  in  long,  there 
will  be  no  loss. — Ajax. 

1824.  Non-condensing  Cross-compound  Engine  Diagrams.— 

Will  you  please  submit  the  enclosed  diagrams  to  your  readers  for 
suggestions  as  to  the  cause  and  cure  of  the  bad  state  of  affairs  ? 


S4/bs  BoclsrQgss'^ 


We  have  read  much  of  late  of  looping  the  loop,  and  these  loops  I 
waut  uulooping.    Description  of  engine  :    Cross-compound,  Corliss 


valves  and  trip  motion  on  the  two-high  pressure  cylinders  ;  double 
slide  valves,  with  cut-off  plates  on  low-pressure  cylinders,  diameter 
18  in.  by  28  in.  by  48  in.,  revolutions  68,  boiler  pressure  90  lb. — ■ 
Braceboro. 

Answer. — -In  all  four  diagrams  the  compression  is  too  early,  and 
in  the  low-pressure  cylinder  the  f  xhaust  can  commence  later  with- 
out reduction  of  power.  The  obvious  remedy  is  therefore  to 
reduce  the  angle  of  advance  of  the  low-pressure  eccentric.  This 
will  unloop  the  low-pressure  loop.  In  the  high-pressure  engine  I 
should  also  reduce  the  angle  of  advance  of  the  exhaust  eccentric. 
I  assume  there  are  two  eccentrics,  because  on  the  front  side  of  the 
piston  the  cut-off  is  after  half  stroke,  which  is  only  possible  when 
steam  and  exhaust  valves  are  driven  by  separate  eccentrics,  but 
even  if  there  were  only  one,  I  should  adopt  the  same  remedy. 
But  this  is  not  all.  The  lead  in  the  high-pressui  e  engine  is  not 
enough,  as  is  clearly  shown  by  the  gradual  rise  of  pressure  during 
about  the  first  one-eighth  of  the  two  strokes.  To  cure  this,  reduce 
the  lap  of  the  high-pressure  steam  valves  or  give  the  steam  eccentric 
more  advance.  Finally,  as  the  cut-off  on  the  front  side  is  much 
later  than  that  on  the  back  of  the  piston,  the  trip  gear  wants 
adjusting,  unless  there  is  some  reason  for  this  irregularity.  In  a 
Corliss  engine  there  is  always  some  part  connecting  the  governor 
to  the  trip  gear,  such  as  a  rod  whose  length  can  be  adjusted,  by 
which  this  can  be  done.  The  front  trip  should  be  made  to  act 
sooner  and  the  back  later.  When  "  Braceboro  "  has  made  these 
corrections,  I  shall  be  obliged  if  he  will  send  another  set  of 
diagrams. — Ajax. 

1825.  Horse  Power  of  a  Vessel.— Will  any  reader  give  me  a 
reliable  formula  for  finding  the  horse  power  requued  to  drive  a 
vessel  of  a  certain  tonnage  at  a  certain  speed  ? — Young  Engineer. 

Answer. — "  Youog  Engineer  "  should  read  "  Resistance  of  Ships," 
by  Atherton,  publisned  by  the  Technical  Publishing  Company. 
His  question  cannot  be  answered  iu  a  few  lines. — Ajax. 


1826-  Draught  of  a  Vessel. — Will  a  reader  give  me  a  method  for 
working  out  the  draught  of  a  boat  with  a  given  tonnage  ?  What 
is  the  best  book  I  could  have  on  designing  boats  ? — Draughtsman 

1829.  Cleaning  Marine  Boiler  Tubes.— What  advantages  are  to 

be  gained  by  cleaning  marine  boiler  tubes  daily,  as  is  the  practice 
in  ttie  French  Navy,  I  believe,  compared  with  letting  soot  and 
ashes  gather  for  a  week  or  more  ?  I  know  how  disagreeable  the 
job  is,  and  how  the  opening  of  smoke-box  doors  cuts  down  the 
draught. — Attention. 

1830.  Garage. — As  there  appears  to  be  a  difference  of  opinion  with 
regard  to  the  meaning  of  the  word  "  garage,"  would  any  reader 
kindly  give  the  derivation  and  correct  meaning  of  the  word  ? — 
H.  H. 


MISCELLANEA. 


Electric  iLightinq  at  Kettering. — ^The  new  electric 
lighting  station  designed  by  Messrs.  Kennedy  and  Jenkin  for 
the  Kettering  Council  was  formally  opened  on  May  7th  under 
somewhat  unusual  conditions  of  festivity,  as  in  addition  to  the 
above  Mr.  Andrew  Carnegie  had  consented  in  person  to  open 
the  new  free  library,  which  he  has  given  to  the  town  at  a 
cost  of  ii8,000.  After  formally  opening  .and  dedicating  to  the 
public  for  ever  this  fine  pile  of  buildings,  the  illustrious  party 
drove  through  the  town  to  the  electricity  station,  whore  Dr. 
Kennedy  explained  to  the  assembled  company  by  the  very 
simple  illustration  of  a  skipping  rope  the  action  of  the  machinery 
for  producing  electric  current,  after  which  Mr.  John  Meldrum 
was  called  upon  to  formally  hand  over  the  refuse  destructor  which 
was  at  the  time  supplying  steam  for  the  electric  machinery.  The 
plant  consists  of  one  2-grate  Meldrum  simplex  refuse  destructor, 
with  patent  regenerator,  and  as  the  chairman  explained  supplies 
sufficient  steam  to  work  a  150  kilowatt  set  in  the  power  house. 
The  boiler  is  of  the  Lancashire  type,  and  is  28  ft.  long  by 
8  ft.  diameter,  the  working  pressure  being  200  lb.  to  the  square 
inch.  Originally  the  corporation  intended  to  adopt  the  top 
feed  type  of  destructor,  but  after  the  fullest  examination  of  the 
various  types  at  work  they  unanimously  decided  to  adopt  the 
"  Meldrum  "  front  feed  tyiie,  and  results  so  far  obtained  fully 
justify  the  decision.  Great  opposition  was  manifested  against 
the  destructor  before  its  erection,  more  particularly  to  the 
comparatively  central  site,  but  the  critics  are  now  silent  in  view 
of  the  entire  absence  of  fumes  or  other  objectionable  features 
from  the  works,  and  especially  in  the  reduced  cost  of  handling 
the  refuse,  and  the  sanitary  method  of  its  disposal  by  cremation. 
The  cost  of  cartage  is  likewise  greatly  reduced.  The  refuse 
available  at  present  is  about  17  tons  per  day,  and  is  burnt  in 
one  shift  of  12  hours,  and  during  the  day  supplies  the  power 
for  charging  the  batteries  at  the  station  A  similar  installation, 
but  on  a  much  larger  scale,  is  now  ready  to  start  at  Ipswich, 
where  the  station  has  also  been  designed  and  carried  out  by 
Messrs.  Kennedy  and  Jenkin.. 
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TH     LIGHTING  OF  LANCASHIRE  MI.LS. 

The  benefits  derived  from  a  proper  system  of  heating  and 
ventilating  workslioi3S  and  factories  have  only  within  the 
last  few  years  received  serious  attention.  This  has  been 
partly  due  to  the  fact  that  owners  of  such  buildings  are 
inclined  to  let  considerations  of  this  nature  pass  by,  and 
largely  because  the  cooistruction  of  the  building  is  not 
adapted  without  alterations*  and  other  expenditui'e,  whereas 
with  new  buildings  it  is  no  difticult  matter  for  the  architect 
to  include  means  for  the  cfHcient  cari'ying  out  of  a.  system. 

Apart  from  the  necessity  of  disposing  of  the  carbonic 
acid  gas  produced  by  the  respiration  of  a  large  number  of 
employes,  is  the  equally  serious  contamination  of  the 
air  caused  by  the  products  of  combustion  of  coal  gas  for 
illuminating  purposes.  The  combined  effect  results  in  such 
a  condition  of  the  atmosphere  in  factories  that  the  Home 
Office  Department  has  caused  to  be  made  a  number  of 
important  tests  to  ascertain  the  percentage  of  carbonic 
acid  gas  which,  usually  occurs  during  the  course  of  the  day, 
more  particularly  in  weaving  and  cotton  mills  and  the  like 
premises.  Of  course,  this  percentage  varies  largely  during 
the  different  parts  of  the  day  and  year,  but,  like  most 
things,  it  is  the  worst  condition  that  has  to  be  met  and 
dealt  with. 

Although  legislative  restrictions  appear  to  hit  hard  at 
times,  the  resulting  condition  is  beneficial,  and  in.  this 
instance  the  Home  Office  have  rightly  insisted  that  means 
must  be  adopted  in  such  factories  to  free  them  from  any 
excess  of  noxious  fumes  when  it  can  be  got  rid  of  by 
simple  means. 

The  remedy  for  the  second  source  of  contamination 
mentioned  above  is  undoubtedly  the  use  of  electricity  for 
lighting,  and  we  are  sure  that  if  owners  and  managers 
of  factories  were  to  give  a  little  attention  on  this  point 
they  would  soon  be  convinced  that  the  result  would  be  a 
vast  improvement  both  j^hysically  and  financially. 

In  another  part  of  this  week's  issue  we  commence  an  article 
ou  "  The  Electric  Lighting  of  Weaving  Sheds  and  Spinning 
Mills,"  from  the  pen  of  one  who  has  given  much  time  to  the 
subject,  and  we  cannot  too  strongly  recommend  that  it  be 
closely  studied  by  those  concerned.  Whilst  there  is  a 
strong  feeling  amongst  many    proprietors   that  electric 
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lighting  is  expensive  to  maintain,  besides  the  necessity 
of  incuri'ing  ca})ital  outhij',  ono  is  not  surpi'ised  at  the 
slow  progress  made  in  the  direction  of  electric  lighting; 
bur  as  soon  as  it  can  be  clearly  demonstrated  that 
financially  its  adoption  brings  an  undoubted  gain,  we  have 
no  hesitation  in  prophesying  a  rapid  change  in  favour  of 
the  modern  illuminant. 

"Where  there  is  already  steam  power,  or  even  water 
power,  one  or  other  of  which  is  of  necessity  a  part  and 
parcel  of  such  mills  as  we  are  considei'ing,  the  cost  of 
pi'oducing  electricity  can  be  reduced  to  a  minimum,  and 
the  figures,  as  reached  in  large  central  stations,  can  be 
greatly  improved  upon.  Even  if  a  special  complete  plant 
lias  to  be  iustalled,  the  author  of  the  article  clearly  points 
out  the  saving  which  may  be  eft'ected. 

There  are  many  mills  in  which  electricity  has  been 
introduced  for  the  purpose  of  driving  the  machinery.  Where 
a  judicious  sub-division  of  the  motors  has  been  made — and 
this  to  a  large  extent  forms  the  crux  of  efficiency — great 
economy  has  been  effected.  Electric  lighting  lias  naturally 
accompanied  this  change,  and  the  cost  of  the  latter, 
including  the  addition  of  intei-est  on  capital  and  deprecia- 
tion, bears  no  comparison  with  what  the  gas  bill  would 
be  for  the  equivalent  light.  It  is  well  known  that  in  a 
comparatively  small  engineering  workslioj),  in  which  ai  gas 
engine  is  employed  as  the  motive  power,  it  is  good  practice 
to  use  extra  gas  in  generating  power  to  drive  a  dynamo 
for  lighting  the  ofiice  and  shops. 

Greater  consideration  is  daily  being  given  to  the  health 
of  operatives,  and  in  tlie  adoption  of  electric  lighting  in 
mills  a  considerable  advance  is  made  in  the  right  direction. 


SOME  ELECTRIC  TRAMWAY  POINTS. 

Several  matters  of  extreme  importance  in  connection  with 
the  future  of  electric  tramway  traction  have  been  brought 
into  prominence  of  late.  Perhaps  the  leading  point  is  that 
concerning  the  desire  of  tramway  authorities  to  be  possessed 
of  powers  to  run  their  cars  over  a  track  which  has  been 
laid,  and  is  owned  and  worked,  by  someone  else.  No  one 
has,  so  far  as  we  are  aware,  disiiuted  the  contention  that 
the  public  stands  tO'  gain  much  in  the  direction  of  con- 
venience if  such  over-running  powers  are  granted ;  and 
yet  there  is  some  reason  for  fearing  that  our  municipalities, 
and  perhaps  certain  companies,  will  strive  hard  to  place 
too  restricted  local  limitations  upon  their  electric  car 
systems,  and  thus  deprive  the  general  public  of  the 
unmistakable  advantages  which  ought  to  be  at  their 
command. 

The  development  and  cultivation  of  street  traffic  by 
mechanical  and  electrical  propulsion  liave conferred  enormous 
benefits  all  over  the  civilised  worW  during  the  past  ten 
to  fifteen  years;  localities  have  been  spreading  out, 
industries  assisted,  and  the  lot  of  the  industrial  worker 
been  made  more  congenial ;  while,  in  addition,  provincial 
districts  have  in  a  number  of  cases  been  helped  towards  a 
practical  solution  of  some  of  the  problems  which  Parlia- 
mentarians hardly  know  how  to  deal  with.  And,  further, 
at  the  moment  we  are  on  the  eve  of  a  wide-spreading  move- 
ment for  the  carriage  of  goods  and  parcels  by  electric  car. 

Surely,  in  presence  of  these  facts,  we  are  not  going  to 
allow  such   arguments  as  "  This  line   is  mine,  and  that 
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mine  "  to  interfere  with  needed  progress  !  We  would  not 
for  an  instant  find  fault  with  municipal  corporations  for 
being  watchful  lest  the  public  money  invested  in  their 
tramways  should  be  moi-e  helpful  to  private  companies 
than  to  the  ratepayers  who  found  the  money;  but  we 
venture  to  believe  that  they  will  find  it  a  wiser  policy  to 
enter  into  negotiations  with  their  adversaries  wherever 
possible,  and,  when  the  real  question  arises,  to  discuss 
conditions  and  terms  in  a  friendly  way.  In  view  of  some 
things  that  have  happened  in  Parliamentary  committees, 
this  might  be  a  more  judicious  policy  than  to  refuse  to 
have  anything  to  do  with  the  tramway  company  which 
owns  a  similar  gauge  line  not  many  yards  away  from  the 
municipal  terminus. 

The  latest  step  taken  in  the  direction  of  electric  surface- 
contact  traction  indicates  that  a  number  of  towns  have  a 
strong  predilection  for  some  such  method.  Tiie  "  G.B." 
system,  to  which  we  have  already  made  some  reference, 
has  been  considered  by  various  authorities,  and  Lincoln 
Corporation  is  going  to  adopt  it,  under  certain  conditions 
which  are  stipulated  in  a  recently-accepted  agreement. 

Whilst  on  the  debatable  question  of  overhead  or  under- 
ground systems,  whilst  there  is  no  diversity  of  opinion  as 
to  the  cheapness  and  accessibility  of  the  former,  and 
although  it  has  been  readily  adopted  in  business  and 
manufacturing  localities,  many  have  expressed  the  great 
feeling  of  relief  and  satisfaction  which  they  have  experienced 
in  visiting  a  town  free  from  the  network  of  ovei'head  wires, 
which  hang  like  a  shroud  over  the  main  thoroughfares  and 
a  canopy  at  the  sti-eet  corners. 

One  other  tramway  development  may  be  mentioned. 
During  the  next  week  or  two  tlie  regenerative  system  of 
motor  control,  which  is  a  possible  source  of  great  economy 
in  energy  consumption  if  applied  to  certain  trolley  lines, 
is  to  be  tried  on  several  lines  in  the  provinces  where  steep 
gradients  are  encountered.  The  system,  it  may  be 
remembered,  was  publicly  demonstrated  some  little  time 
ago  at  Devonport,  and  it  seems  likely  to  make  some 
headway  shortly. 


NOTES  ON  NEWS. 

London  Tramways. — The  Board  of  Trade  have  approved 
of  the  general  plans  for  the  re-construction  for  electric 
traction  of  the  tramway  lines  in  the  north  and  east  of  Lon- 
don, and  thus,  after  long  controversy,  the  conduit  system 
is  fixed  upon.  The  first  part  of  the  line  to  be  under- 
taken are  those  from  Theobald's  Road,  near  Holborn, 
through  the  city  eastwards  to  the  London  Docks,  with  other 
sections  to  Stamford  Hill,  Poplar,  etc.,  all  Avorking-class 
districts.  Tliese  tramways  consist  of  22^  miles  of  single 
line,  and  they  will  be  worked  from  the  new  electric  station 
now  being  erected  at  Greenwich  on  the  south  side  of  the 
river.  The  first  work  consists  in  the  erection  of  new  car 
sheds  and  electric  sub-stations,  and  an  expenditure  of 
£1,500  for  this  purpose  has  now  been  authorised. 

A  Single-phase  Motor  for  Tramcars. — Some  interesting 
experiments  have  been  carried  out  in  Milan  with  an  electric 
street  railroad  car  equipped  with  a  single-phase  alternate- 
current  motor  of  the  series  laminated  field  type.  This 
motor  is  the  device  of  Dr.  Finzi,  and  is  designed  for  a 
frequency  of  18  periods  per  second.  The  motor  weighs 
16cwt.      In  this  apparatus  the  ordinary  series  parallel 
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controller  is  replaced  by  a  transformer  giving  respective 
voltages  of  80,  100,  120,  or  140  volts  as  desired,  when 
supjjlied  with  a  current  at  500  volts  in  its  prin'ary.  The 
commutation  proved  highly  satisfactory  at  starting  loads, 
and  under  full  voltage  sparking  was  no  greater  than  is  the 
case  with  a  good  continuous-current  motor.  The  commu- 
tator and  brushes  were  examined  after  a  run  of  125  miles, 
and  were  found  to  be  clean,  and  showed  no  signs  of 
appreciable  wear.  The  starting  acceleration  was  not  quite 
as  good  as  that  of  a  continuous-cuiTent  motor,  but  was 
maintained  constant  longer,  so  that  a  car  speed  of  16  miles 
per  hour  was  reached  in  the  same  time  by  both,  the  energy 
taken  being  U'85  watt-hours  per  ton  in  the  case  of  the 
continuous-current  motor,  as  compared  with  10'-6  watt-hours 
per  ton  in  that  of  the  alternator. 


Gas-engine  Friction. — The  Proceedings  of  the  Society 
of  Mechanical  Engineers  of  Cornell  University  contain  a 
consideration  of  friction  in  gas  engines  containing  a  curve 
made  up  from  the  following  data.  Attention  is  "called  to 
the  fact  that  the  friction  of  the  gas  engine  is  not  a  constant 


Name. 


Westinghouse 
Weetinghouse 
Westinghouse 
Springfield  . . 
Springfield  . . 

Lazier   

Acme  

Acme  

Walrath  

Westinghouse 
Priestman  . . , 
Crossley  


Rated 
I.H.P. 


125 
125 
550 
G 
6 
25 
^16 
16 
75 
10 
12 
400 


F.H.P.J 


19 
20-5 
67 
3-8 

3-  42 
5-75 
4  9 

4-  6 
16 

4  6 
2-S 


Friction 
per  cent. 


14-4 
16-4 
12-2 
63-4 

57 
23 
30  6 
28 -S 
24 
46 
23-4 
17 


quantity,  as  it  is  assumed  to  be  in  a  steam  engine,  because 
a  gas  engine  running  light,  whether  of  the  throttling  or 
hit-and-miss  type,  has  its  valve  inlet  closed  by  the  governor 
for  a  considerable  part  of  the  time,  and  the  out-going  piston, 
during  the  firing  stroke,  does  work  against  the  suction  that 
is  never  present  when  the  engine  is  loaded.  This  suction 
is  not  overbalanced  by  opposite  work  being  done  on  the 
return  stroke,  for  then  the  exhaust  valves  are  always  open. 


Professor  Rutherford  on  Radium.  —  Professor  E. 
Rutheiford,  of  Montreal,  lectured  on  the  "Radiation  and 
Emanation  of  Radium,"  at  the  Royal  Institution,  on  May 
20th.  He  first  showed  the  power  of  radium  to  excite 
phosphorescence  and  to  discharge  a  charged  electroscope, 
and  then  described  the  properties  of  the  three  kinds  of  rays 
which  it  had  been  found  to  give  off.  In  addition,  it  gave 
off  an  emanation  which  behaved  like  a  gas,  and  could  be 
condensed  by  cold  ;  it  could  also  be  secluded  in  the  radium 
itself,  and  was  liberated  when  the  salt  was  dissolved  in  water. 
This  emanation,  though  exceedingly  minute  in  quantity, 
possessed  three-quarters  of  the  characteristic  powers  of 
radium  and  all  its  properties.  If  we  could  collect  a  cubic 
inch  of  the  emanation,  the  tube  that  contained  it  would 
probably  melt,  while  a  few  pounds  would  supply  enough 
energy  to  drive  a  ship  across  the  Atlantic,  though  each 
of  those  pounds  would  require  70  tons  of  radium  to 
supply  it.  In  regard  to  the  process  going  on  in  the 
emission  of  the  emanation,  he  advanced  the  theory  that 
radium  was  continuously  producing  it,  but  that  when 
produced,  instead  of  remaining  constant,  it  was  con- 
tinuously being  changed  into  something  else.    He  supposed 


that  some  atoms  of  the  radium  in  some  conditions  became 
unstable ;   then  there  was  an  explosion,  and  particles  of 
matter  were  shot  off  at  great  velocities.    'Ihere  was  a 
series  of  such  explosions,  due  to  atomic,  not  molecular, 
changes,   and  resulting  in  the  formation  of  a  series  of 
transition  elements.    A  mass  of  radium  left  to  itself  must, 
therefore,  tlirow  itself  away  ;  probably  in  about  2,000  years 
its  radio-activity  would  fall  to  half-value,  and  after  50,000 
years  it  would  cease  to  exist.    It  was,  therefore,  to  be 
supposed,  since  radium  was  produced  from  minerals  more 
than  50,000  years  old,  that  it  was  being  itself  produced 
from  something  else,  and  was  itself  a  transition  element. 
A  year  ago,  to  find  evidence  for  this  point  of  view  did  not 
seem  a  very  promising  task  ;  but  since  then  a  great  deal 
had  been  done.      In  the  self-destruction  of  radimu  two 
things  must  be  produced  that  were  not  radio-active — the 
a-rays  and  the  final  product.    Now,  helium  was  always 
found  associated  with  radium-minerals,  and  the  suggestion 
that  that  gas  was  one  of  the  products  had  been  confimied 
by  Sir  William  Ramsay,  who  had  shown  that  the  emanation 
was  able  to  produce  helium  from  itself.      The  evidence 
pointed  to  the  view  that  the  a  particle  was  the  helium. 
Here  there  was  apparently  a  definite  case  of  transmutation, 
though  not  precisely  of  the  kind  sought  after  by  the 
alchemists;  but  there  was  no  evidence  as  yet  that  matter 
in  general,  apart  fi'om  the  radio-aotive  bodies,  was  under- 
going changes  of  this  nature.      Radium  was  distributed 
very  widely  over  the  earth  ;  in  fact,  was  present  every- 
where,  though   in  exceedingly  minute  quantities.  The 
(Question  was  thus  suggested — ^How  much  heat  were  these 
minute  quantities  of  radium  able  to  provide,  and  could 
they  account  for  the  gradual  increase  of  temperature  found 
as  we  went  deeper  into  the  earth.    The  lecturer  himself 
believed  that  the  amount  of  radium  present,  uniformly 
distributed,  would  be  sufficient  to  account  for  all  the  heat 
lost  from  the  earth  and  would  explain  the  temperature- 
gradient  as  measured  to-day.     In  that  case  the  date,  as 
calculated  by  Lord  Kelvin,  when  this  globe  would  have  so 
far  cooled  as  to  be  uninhabitable  miglitly  possibly  be  post- 
poned for  a  few  million  years,  and  an  end  put  to  the 
troubles  of   the  biologists  and   geologists  about  a  little 
extra  time  in  the  past.    The  lecturer  specially  invited  his 
audience  to  admire  the  foresight,  almost  amounting  to 
]")rophecy,   which   had    made    Lord    Kelvin    qualify  his 
calculations  with  the  words,  "  Provided  no  new  source  of 
heat  is  discovered." 


A  New  Type  op  Powerful  Goods  Locomotive  for 
THE  North-Eastern  Railway. — ^At  their  Darlington 
Works,  the  North-Eastem  Railway  Company  have  quite 
recently  completed  the  first  of  a  new  type  of  six- 
ooupled  goods  locomotives.  This  engine,  which  bears 
the  number  132,  has  cylinders  ISJ  in.  in  diameter, 
with  a  stroke  26  in.  The  outside  diaftieter  of  the  boiler 
is  5  ft.  6  in.,  whilst  the  length  of  the  boiler,  between  the 
tube  plates,  is  lO  ft.  lljin.  The  centre  line  of  the  boiler 
is  placed  8  ft.  1  in.  above  the  rail  level.  The  six-coupled 
wheels  have  each  a  diameter  of  4  ft.  7^  in.  The  boiler 
pressure  is  200  lb.  per  square  inch,  whilst  the  total  heat- 
ing surface  is  1,664  square  feet,  and  the  length  of  engine 
and  tender  over  buffers  51  ft.  llf  in. 


Anti-fbiction  Alloy. — A  new  alloy  for  an  anti-friction 
metal  and  for  brushes  for  dynamos  is  advocated  in  tlie 
Elektrotechnischer  Anzeiger  of  Berlin.  It  consists  of  copper 
intersected  with  particles  of  graphite.  A  plate  sprinkled  with 
graphite  is  dipped  into  a  copper  bath,  when  the  copper  is 
deposited  on  the  plaite  and  surrounds  the  graphite.  The  plate 
is  then  withdrawn,  and  again  treated  with  graphite;  after 
which  it  is  re-inserted  into  the  bath,  and  the  two.  actions  are 
repeated  until  the  diameter  required  is  reached.  It  is  said  that 
the  friction  on  metal  so  treated  slowly  releases  the  particles  of 
graphite,  which  then  act  as  a  lubricant. 
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STEAM  POWER  GEN  ER  ATION .— IX. 

By  G.  CainDOX  Marks. 

The  use  of  water  tub^s  for  conneotiiig  a  main  ilium  with 
three  steam  or  upper  collecting  drams  was  biiggested  niid 
provided  for  in  1852  by  Lawes,  but  the  circulation  in  this 


Fig. 


type  of  boiler  would  probably  have  been  open  to  serious 
difficulties  in  that  the  upper  drums  were  not  connected 


Fig.  7.'. 


Cameron,  in  1852,  designed  a  boiler  of  vertical  type,  with  an 
internal  fire  box,  through  the  centre  of  which  passed  a  cone, 
and  around  the  internal  fire  box  an  annular  and  uuinter- 


lupted  water  space  was  formed  for  the  water.  With  a  view 
of  dispensing  witli  stays,  the  fire  boxes  were  made  conical, 


I''ic.  7;.  Fia- 

and  connected  at  their  upper  ends  to  cross  smoke  or  outlet 
tubes,  as  shown  in  fig.  69. 


Fig.  73. 

To  obtain  the  a  Wantages  of  fire  tubes  in  the  Lancashire 
or  cylindrical  type  of  boiler,  Kno>vles,  in  1852,  provided  two 


I'lj.  75. 


egress  chambers  were  formed,  having  within  them  batfie 
I  plates  or  regulating  dampers,  all  arranged  as  shown  in 
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fig.  70.  It  will  be  noticed  that  a  dead-weight  safety  valve 
was  also  provitied  upon  the  boiler,  the  weights  being  dis- 
posed within  the  water  or  steam  space. 

In  18.52  Belleville  arranged  a  boiler,  as  shown  in  elevation 
and  plan  in  figs.  71  and  72,  in  which  the  water  previously 
forced  into  an  air  cliamber  was  taken  when  it  had  been 
charged  with  tlie  requisite  pressure  into  a  coil  of  pipes 
arranged  in  the  furnace,  and  afttr  steam  had  been  there 
generated  it  was  carried  to  a  further  battery  of  pifies  dis- 
posed in  the  flue  or  chimney,  for  the  purpose  of  being 
superheated  before  being  actually  used  for  motive  power 
or  for  other  purposes. 


Fig.  76. 

Beattie,  in  1853,  provided  two  furnaces  of  a  multitul)ular 
boder  with  three  successive  combustion  chambers,  the  last 
ot  which  he  placed  in  communication  with  the  smoke  b..x. 
The  furnaces  were  also  arranged  with  an  air-tight  ashpit, 
into  which  hot  air  was  supplied  by  means  of  a  chamber 
connected  by  a  pipe  and  funnel  with  the  smoke  box,  fig.  73. 
Ihe  inventor  also  provided  for  forced  draught  in  a  modified 
arrangement  by  the  use  of  a  fan  when  necessary. 


Fio.  77. 


Messrs.  W.  and  J.  Galloway,  in  1853,  designed  a  boiler  as 
shown  in  fig.  74,  v.  hich  was  apparently  a  combination  of  the 
vertical  and  the  horizontal  type.  Within  this  boiler  two 
cylindrical  furnaces  were  disposed,  communicating  with 
flame  and  combustion  chambers  that  were  common  to  both. 
The  hot  gases  were  allowed  to  pass  to  each  combustion 
chamber  and  the  flue  through  vertical  tubes,  and  to  reach 
the  chimney  or  uptake  through  return  tubes.  The  advan- 
tages of  conical  water  spaces  were  to  be  obtained  by  such 
being  arranged  between  that  which  was  called  the  flame 
chamber  and  the  flues. 


With  a  view  of  increasing  the  surface  on  to  which  the 
flames  of  thq  furnace  could  impinge,  and  to  break  up  the 
water  space  area,  Evans,  in  1853,  provided  a  corrugated 
bottom  to  a  wagon  type  of  boiler,  to  serve  as  the  roof  or 


Fio.  78. 


crown  of  the  furnace,  as  shown  in  fig.  75,  tiie  corrugated 
plates  being  suitably  carried  by  stays  from  the  (interior  of 
the  boiler  shell  plates. 


Fig.  79. 


To  break  up  the  water  into  a  series  of  chambers,  Kendrick, 
in  1853,  designed  a  boiler  with  deep  water  pockets  in  the 
fire  box,  the  latter  liaving  multitubular  connections  with  the 


Flu.  SO 


smoke  box,  fig.  7G.  These  independent  water  spaces,  how- 
ever, which  protruded  far  into  the  fire-box  flue,  would 
probably  have  been  of  doubtful  value  so  far  as  efiicient 
circulation  of  the  water  was  concerned. 


590 


THE    PRACTICAL  ENGINEER. 


[May  27,  1904 


That  coiTHgatcil  flues  belong  to  the  early  history  of  steam 
boilers  is  demonstrated  by  the  fact  that  in  1853  Kemoud 
constructed  the  boiler  shell  itself,  as  well  as  its  enclosed 
cylindrical  fire  box  and  tube,  from  corrugated  plates,  the 
corrugations  running  from  end  to  end  alike  of  the  boiler 
shell  and  the  inner  fire  tube,  as  shown  in  fig.  77. 

To  obtain  the  advantages  of  superheating,  in  1855, 
Moutety  arranged  steam  superheaters,  in  the  form  of  coil 
pipes,  in  the  l)oiler  flue  or  uptake  of  the  boiler,  as  shown 
in  fig.  78. 

Belleville,  in  1855,  pi-ovided  a  furnace  for  his  boiler  in 
which  the  grate  bars  were  mounted  on  pivotal  frames. 
These  frames  were  adapted  to  be  adjusted  in  an  inclined 
position  above  a  smaller  or  fixed  horizontal  grate,  on  to 


Fio.  M. 

which  the  fuel  was  fed  from  a  hopper  disposed  at  the  iipper 
end  of  the  furnace,  so  that  the  fuel  gradually  descended 
down  the  inclined  birs  towards  the  lower  grate  aud  fire 
bridge,  as  shown  in  fig.  79. 

A  surpentine  tube  was  arranged  by  Perkins  in  1855,  and 
this  tube  had  within  it  a  smaller  closed  tube.  The  water 
was  supplied  by  means  of  a  force  pump  to  the  tube,  and  the 
inner  or  smaller  tube  served  as  the  means  for  heating  the 
water  contained  in  the  larger  tube,  the  arrangement  being 
as  shown  in  fig.  80. 


Fio.  S2. 

Agitators  or  mechanical  circulators  wei'e  disposed  in  the 
bottom  of  the  boiler  by  Cowburn  and  Muir  in  1855,  the 
arrangement  being  particularly  designed  for  the  purpose  of 
removing  or  preventing  the  formation  of  sediment,  as  well 
as  for  inducing  circulation.  A  worm  wheel  and  worm  driven 
by  an  outside  pulley  was  one  method  described  for  the  pur- 
pose, the  arrangement  being  as  shown  in  fig.  81. 

An  upper  or  steam-collecting  drum  was^  introduced  by 
Johnson  in  1856,  in  tlie  form  of  a  horizontal  boiler  sur- 
mounted by  a  closed  cylindrical  hemispherically-ended  steam 
cliest  connected  to  the  main  boiler  by  shallow  bran<"hes,  as 
shown  in  fig.  82. 

(To  he  continued.) 


THE    ELECTRIC    LIGHTING   OF  WEAVING 
SHEDS   AND   SPINNING  MILLS. 

[CoNTRIUUTED.] 

Although  it  is  now  twenty  years  since  electric  lighting  was 
first  introduced  as  a  conuiiercially  ecouoinical  system  of 
lighting  for  factories,  works,  public  buildings,  etc.,  and 
although  it  has  been  abundantly  proved  that  electricity 
forms  the  cheapest  illuiuinant  that  has  been  yet  devised 
for  lighting  mills,  it  is  sui'prising  to  find  that  compara- 
tively speaking  so  few  textile  factories  have  as  yet  adopted 
this  method  of  providing  for  artificial  lighting.  It  nuiy 
bj  that  most  of  the  factory  owners  have  adopted  electric 
lighting  at  their  private  residences,  or  in  their  town  offices, 
aud  find  the  cost  there  to  be  either  higher  than,  or  practi- 
cally the  same  as,  the  cost  of  gas  lightnig,  and  therefore 
assume  that  the  adoption  of  an  installation  at  their  works 
would  onlj'  mean  the  spending  of  a  large  sum  of  money 
without  any  direct  economical  gain ;  although,  even  if  this 
weie  the  case,  the  indii'ect  gain  due  to  pui-er  envii'ons  for 
the  operatives  would  be  great.  But  this  reasoning  is  not 
correct,  and  there  is  a.  great  difference  in  the  cost  of  electric 
lighting  when  the  current  is  taken  from  supj^ly  mains  at 
foui'pence  or  sixpence  pei-  unit  and  when  it  is  generated  at 
the  factory.  The  cost  in  the  latter  case  depends  on  the 
size  of  the  plant  to  a  large  extent,  a  higher  efficiency  being 
obtainable  with  a  large  plant  than  is  the  case  with  a  small 
generator.  Mr.  G.  Harland-Bowden,  speaking  at  the  Brad- 
ford Textile  Society  last  winter,  went  carefully  into  various 
details  relating  to  the  cost  of  generating  electric  current  at 
factories,  and  showed  that  in  one  instance  with  a  plant  of 
some  300  horse  power  the  costs  of  generating  current 
amounted  to  only  0  30065  pence  per  Board  of  Trade  unit, 
which  is  greatly  different  to  tlie  pi'ice  charged  by  supply 
curi-ents  who  have  a  laa'ge  staff  to  j^ay,  besides  having  to 
ju'ovide  the  interest  on  long  lengths  of  unproductive  mains 
and  a  costly  stand-by  plant. 

There  is  a  veiy  general  impression  that  electric  lighting  has 
made  great  headway  in  all  classes  of  factories,  but  this  is  not 
actually  the  case,  and  a  reference  to  the  annual  report  of  Mr. 
Williams,  H.M.  chief  inspector  of  factories  for  ventilating 
and  humidifying,  dated  Februaiy,  1902,  shows  how  far 
from  general  this  system  of  illumination  is,  and  it  also 
shows  the  great  advantage  that  accrues  in  many  ways  from 
its  adoption.  This  report  has  probably  been  read  by  most 
of  the  readers  of  this  article,  but  it  deserves  the  most 
careful  consideration,  especially  in  view  of  the  fact  that 
there  is  an  agitation  on  the  part  of  the  owners  to  get  the 
standard  for  the  amount  of  allowable  CO2  in  the  atmo- 
s|ihere  lowered,  while  on  tlie  other  hand  the  operatives, 
having  appreciated  the  purer  air  obtained  with  electric 
lighting,  now  wish  to  get  the  provisions  of  the  Act  extended 
to  factories  where  humidifying  operations  are  not  carried 
on.  It  may  also  be  pointed  out  that  at  the  present  time 
a  series  of  careful  tests  are  being  carried  out  on  behalf  of 
the  Home  Office  in  some  dozen  mills,  to  find  what  average 
proportion  of  CO2  exists  in  well-ventilated  mills. 

Although  no  decision  has  yet  been  arrived  at,  it  is 
most  probable  that  very  little  concession  will  be  made  to 
the  owners,  if  any,  while  it  is  more  tban  likely  that  the 
jiro visions  of  the  Act  will  be  extended  to  spinning  mills 
and  other  factories  where  there  is  no  artificial  humidifying. 
At  the  present  time  it  is  recognised  that  the  samples  of 
air  taken  for  testing  shall  not  be  taken  during  the  hours 
of  artificial  lighting,  nor  for  two  hours  afterwards,  but  it 
nuist  be  remembered  that  there  is  nothing  in  the  regulations 
to  prC'Vent  the  inspector  taking  the  samples  at  any  time, 
and  if  the  provisions  of  the  Act  are  extended  to  all  textile 
factories,  or  if  the  standard  of  purity  be  lowered,  then  it 
is  most  probable  that  the  regulations  will  be  more  strictly 
enforced,  and  tests  of  the  purity  will  be  made  during  the 
time  of  artificial  lighting.  If  gas  lighting  is  retained  it 
is  certain  that  prosecutions  must  follow,  as  the  present 
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standard  cannot  be  maintained  during  this  period  unless 
tlie  illuminating  agent  is  of  such  a  character  that  it  does 
not  in  any  manner  vitiate  the  atmosphere. 

Mr.  Williams,  II.M.  chief  inspector,  has  repeatedly  called 
attention,  in  his  report,  to  the  dangers  attendant  upon  tlie 
use  of  gas  for  illuminating  weaving  sheds.  During  1901 
there  were  cases  of  poisoning  of  weavers  bj^  unconsumed 
gas ;  but  in  his  reiiort  of  1902  he  calls  attention  to  the  fact 
that  the  greatest  objection  to  its  use  arises  from  the  fact 
that  the  products  of  combustion  j^ollute  to  a  very  high 
degree  the  atmosphere  breathed  by  the  workers.  To  prove 
his  contention,  he  details  the  results  obtained  from  the 
analysis  of  23  samples  taken  from  weaving  sheds  lighted 
by  means  of  gas.  As  these  figures  are  of  the  utmost 
importance  in  view  of  the  prospective  additional  legislation, 
they  are  now  reproduced  :  — 


No.  of 
sample. 

Approximate 
number  of  minutes 
since  the 
gas  was  lighted. 

System  f)f 
mechanical 
ventilation. 

Volumes  of 

C0„  per 
10,000  vols, 
of  air. 

1 

55 

Exhaust  fan.s 

27-1 

- 

70 

None 

36-2 

3 

05 

Exhaust  fans 

29-8 

4~ 

90 

None 

39-0 

5 

75 

Exhaust  fans 

25  6 

6 

:o 

Exhaust  fans 

31  0 

7 

75 

Exhaufct  fans 

34-5 

8 

105 

Exhaust  fans 

41  7 

9 

56 

Exhaust  fans  and  a  ) 
forcirg-in  sysum  [ 

21  0 

10 

140 

Exhaust  fans 

23  0 

11 

80 

Exhamt  fans 

24-5 

12 

30 

Exhaust  fans  and  a  1 
forcing-iu  systtm  [ 

20-4 

13 

75 

Exhaust  fane 

24  0 

14 

25 

Exhaust  fans 

14  8 

15 

35 

Exhaufct  faLS 

20-3 

16 

50 

Exhaust  fans  and  a ) 
forcing-in  systi  m  | 

20-9 

17 

65 

Exhaust  fans 

25-4 

18 

75 

Eihaust  fans 

13-2 

19 

90 

Exhaust  fans 

29-6 

20 

105 

Forcing-in  system 

29-4 

21 

115 

Exhaust  fans 

27-6 

22 

120 

Exhau.st  fans 

29-7 

23 

130 

Exhaust  fans  and  a  ) 
forcing-in  f-ystem  )' 

27-4 

Mr.  Williams  draws  special  attention  to  the  fact  that  the 
samples  Nos.  14 — 23  were  taken  before  breakfast  time. 
These  samples  were  collected  upon  a  windy  morning,  and 
therefore  the  results  obtained  by  analysis  are  not  as  bad  as 
they  probably  would  have  been  had  the  weather  been 
calmer;  but  still  the  state  of  affairs  they  indicate  is  any- 
thing but  satisfactory,  and  the  operatives  cannot  be 
expected  to  work  so  well  in  such  a  vitiated  atmosphere  as 
they  would  in  a  purer  one.  Even  assuming  that  the  air 
becomes  much  more  normal  later  in  the  day,  still  the 
demoralising  effects  of  starting  tlie  day's  work  in  an  impure 
atmosphere  must  exist  during  tlie  entire  day.  To  appreciate 
the  full  significance  of  tlie  above  figures  it  is  only  necessaiy 
to  remember  that  the  ordinaiy  average  percentage  of  CO2  in 
the  outside  atmosphere  of  the  chief  Lancashire  cotton  manu- 
facturing towns  is  four  parts  in  10,000  volumes  of  air,  and 
that  the  Act  stipulates  that  the  air  inside  any  weaving  shed 
where  artificial  humidifying  is  adopted  shall  not  exceed 
nine  volumes  of  CO2  per  10.000  volumes  of  air,  while  at 
the  same  time  it  must  also  be  remembered  that  tlie  factoiy 


owners  are  only  asking  that  the  standard  shall  be  lowered 
so  that  eight  volumes  of  CO2  in  excess  of  that  at  the  time 
the  samples  are  taken  in  the  outside  atmosphere  shall  be 
allowed.  It  will  be  noted  from  the  above  figures  that  even 
if  the  owners'  demands  were  granted,  and  the  provisions  of 
the  Act  were  enforced  at  all  hours,  in  nearly  every  instance 
a  prosecution  would  have  followed  the  test.  The  factoiy 
owners  may  be  assured  that  if  they  obtain  the  concession 
they  are  now  seeking  the  regulations  will  be  extended  to 
all  hours,  so  that  they  will  then  be  practically  forced  either 
to  adopt  electric  lighting  or  to  be  repeatedly  fined  for  non- 
conipliance  witli  tlie  Act. 

There  is,  admittedly,  every  indication  that  the  Home 
("•ffice  do  not  wish  to  insist  on  impossibilities,  and  this  is 
shown  by  the  fact  that  before  proceeding  further  with  any 
alteration  in  the  regulations  tliey  are  having  complete  and 
independent  tests  of  the  purity  of  the  atmosphere  in  some 
dozen  weaving  sheds  carried  out.  If,  then,  any  owner  adopts 
electric  lighting  and  a  suitable  system  of  ventilation,  either  by 
fans  or  otherwise,  and  the  air  in  his  shed  did  not  come  up  to 
the  standard  required  by  the  regulations,  it  would  be  held 
that  he  had  done  eveiything  reasonable  in  his  power,  and 
there  would  be  no  prosecution.  On  the  other  hand,  the 
stringent  character  of  the  regulations  points  to  the  opinion 
that  the  Home  Office  will  not  be  satisfied  with  any  system 
of  ventilation  alone,  however  good,  but  will  insist  upon 
electric  lighting  being  also  adopted. 

(To  he  continued.) 


RATIONAL  MODIFICATIONS  IN  THE  DESIGN 
OF  MARINE  ENGINES. 

xVt  a  recent  meeting  of  the  Hamburg  section  of  the  Verein 
Deutscher  Ingeuieure,  Mr.  Freytag  suggested  some  modifica- 
tions in  the  design  of  ship  engines  as  derived  from  the  pro- 
gress obtained  in  designing  stationaiy  steam  plants.  The 
main  requirements  would  be  high  figures  for  the  steam 
tension  and  the  number  of  revolutions  hi  connection  M'ith 
high  linear  speeds  and  highly  superheated  steam.  These 
requirements  it  would  not  be  possible  to  fulfil  witliout  using 
such  governing  devicesi  as  would  exclude  any  bad  effects 
of  tlie  enormous  [)ressure  of  superheiited  steam.  Using  the 
slide  valve  in  this  coiinectioii  would  be  quite  out  of  the 
question,  whereas  the  piston  valve,  on.  account  of  the  even 
distribution  of  its  mass  preventing  any  bad  effect  due  to 
thermic  expansion,  would  be  quite  suitable,  the  consump- 
tion of  power  being  rather  low  on  account  of  the  small 
resistances.  The  piston  valve  would,  moreover,  be  specially 
suitable  for  separating  the  inlet  and  outlet,  thus  ensuring 
a  high  independency  in  distributing  the  steam  and  in 
choosing  the  driving  device  of  the  distributor.  As,  more- 
over, the  weight  of  the  piston  valve  is  quite  imnmterial  as 
compared  with  the  weight  of  the  slide,  there  would  be  no 
mass  and  weight  effects  due  to  the  valve,  nor  would  water 
shocks  be  as  likely  to  occur  in  the  ca«se  of  valve  machines 
as  in  the  case  of  slide  engines.  A  guided  valve  distributor 
of  a  simple  design  with  safety-valve  effect  and  without 
stuffing  boxes,  it  is  pointed  out,  would  best  meet  modern 
requirements.  Lentz  distributors,  as  well  as  any  analogous 
designs,  would  be  quite  suitable,  the  coal  consumption  of 
machines  provided  with  simihu"  distributors  being  much 
less  than  the  one  of  the  usual  modern  ship  engines. 


Messrs.  Jessop  and  Appleby  Bros.  Limited.  22.  AVallbroke, 
London,  E.C.,  and  Loudon  Steam  Crane  and  Engine  Works, 
Leicester,  send  us  a  copy  of  their  new  edition  of  their  panipliiet 
relating  to  electric  cianes  and  general  lioisting  and  contractors' 
machinery.  The  information  contained  tlierein  lias  the  ap))car- 
auce  of  being  carefully  compiled,  and  should  prove  useful  to 
those  intending  to  puix;hasc.  Descriptions  are  given  of  a 
large  variety  and  various  types  of  cranes,  travellers,  trans- 
porters, goliaths,  fixed  and  travelling  jib  cranes,  and  also  include 
winches,  winding  gears,  lifts,  etc. 
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ELECTRIC    WINDING  ENGINES.* 

By  Maurice  Geohgi. 
{Concluded  from  page  567.) 

CONVEBTER     AND  FLYWHEEL. 

It'  W'C  cuii.sider  the  diagram  of  power  required  by  the  iiiachiue 
(fig.  5)  we  get :  — 

Acceleration  period        x  10'3  =  1780  H.P.  seconds. 
'  2 


Run  out:  15S  x  14-3  = 


2260  H.P.  seconds. 


4040  H.  P.  seconds. 
Hor.se  power  ou  shaft:    Let  effic.  motor  =  0  88,  we  get 
4040 


X  0736  =  47  kw.  during  the  whole  period, 
ynanio  =  088  will  havo  to  develop 
=  73  H.P.  +  loss  due  to  the  flywheel,  which, 


72  X  0 

The  motor  if  effic.  dynamo  =  088  will  havo  to  develop 
47 


0736  X  0-i 

with  the  bearings  and  weight  given,  will  amount  to  17  horse 
power.  Therefore,  75  horse  power  are  necessary  to  drive  the 
converter. 

Tlie  energy  to  store  in  the  flywheel  whilst  the  machine  is  at 
rest  is  equal  to  40  X  75  =  3,000  horse  power  see.  Let  slip  be 
equal  to  15  per  cent,  the  weight  of  the  flywheel  is  then  4,600 
k.,  allowing  for  60'"/«ec.  speed  for  extremity  of  diameter  of  gyration. 

Of  these  4,600  k.  about  400  will  be  given  by  the  motor  and 
dynamo,  so  that  the  actual  weight  of  mass  reduced  to  radius  of 


We  have  neglected  to  reckon  tlie  Ions  in  the  line  and  the 
energy  gained  by  braking  machine;  these  ([uantiticb  will  com- 
];onsate  one  another. 

'!'hus  let  us  admit  that  we  have  in  our  power  station  engines 
that  consume  18  lb.  of  slcani  per  kw.  ht/ur  at  bus  bars.  For 
1  horse  power  hour  at  the  hauling  rope  wc  need 


0736 
0-42 


=  175  kw.h.; 


this  corresj)onds  to  30  lb.  of  steam. 

The  steam  consumption  of  a  two-cylinder  steam  winding 
engine  of  the  same  size  would  be  equal  to  150  lb.  of  steam  per 
shaft  hoi-se  power. 

Let  the  engine  work  16  hours  a  day,  and  make  800  hauls. 
In  a  year  210,000  hauls,  corresponding  to  150,000  kw.  hours  on 
the  rope. 

This  is  equal  to  202,000  horse  power  hour. 

In  the  case  of  an  electrical  hauling  engine  the  steam  con- 
sumption is  equal  to  6'06  X  10'' lb.,  which  needs  about  625  tons 
of  coal  of  quite  inferior  qinlity,  worth  2s.  par  ton  to  produce. 

For  a  steam  winding  engine  we  will  have  to  reckon  on  about 
3,000  tens  of  coal  to  do  the  same  work. 

Hie  balance  in  oil  consumption  will  be  about  j630  in  favour 
of  the  electric  engine:  — 

Mechanical  part  of  hauling  engine    i;600 

Motor  driving  same    1,100 

Converter  with  flywheel,  etc   550 

Sundries    200 


If  the  ordinary  disposition  be  used...  <£2,450 


Fio.  i. 


gyration  equal  to  0'76  metres  will  only  be  4,200.  The  seotior. 
of  the  flywheel  is  given  on  the  drawing,  fig.  2,  the  speed  of 
converter  varying  from  750  to  638  revolutioiis  per  minute. 

We  ■will  now  calculate  the  general  working  factor  for  the 
system. 

If  the  efficiency  factor  of  the  motor  is  equal  to  0  88,  the 
energy  absorbed  per  haul  is  equal  to 

1       76  X  0736      72        i.oon  1      t    (  15%  maximum  slip. 

 =  1  380  k.w.h.  1  »,o/  1- 

0'92-5        0-88        3,600  j  7A/i  average  slip. 

Excitation  —  Dynamo. 

During  haul  2'5%'  'of  principal  current, 

=  230  X  0  025  X  500  X  32  =  93  kw.  /  sec. 

Let  efficiency  for  converting  be 
93 


08  ; 


0-8 


116  kw.  seconds  =  0  032  kw.h. 


Motor. 

During  haul,  3%  =  140  kw.  sec.  =  0-039  kw.h. 
During  rest,  1%  =   50  kw.  sec.  =  0'014  kw.h. 

Ooii> itre!<wr.    1  horse  power  continuously, 

=  1,000  w.  =  72,000  w.  /  seconds  =  0-02  kw.h. 

=  1  486  kw.h. 

The  work  done  by  load  itself  during  haul  is 

1,000  X  230  X  9-81  ,  , 

— !   =  0  625  kw.h. 

36    X  10« 

Efficiency  =  0  925  _  q  42 
  1-486 

*  Pap.r  read  before  the  Glasgo  v  Se,:tion  of  the  Institution  of  Electrical 
tQgmeers,  on  February  13th,  19:4. 


Now,  if  the  disposition  with  a  pulley  on  cage  be  used,  we 
li<  \e :  — 

Mechanical  part    .£600 

Molor  for  same     480 

Converter,   etc   550 

Sundries   .,     200 

Jl,830 

The  cost  of  a  steam  winding  engine  of  the  same  output  would 
be:  — 

Engine,  etc  =£1,000 

Piping   300 

,£1,300 

buildirgs,  pit  gear,  etc.,  being  the  same  in  both  cases. 

If  we  depreciate  at  the  rate  of  7^  per  cent,  and  allow  interest 
at  4  per  cent,  we  get  for  the  net  annual  costs  in  each  case:  — 

Steam.  Electric  1,  Electric  2. 

Interest  and  depreciation               ^146  ^£282  ,£210 

Coal                                                300  63  63 

Oil                                                    30  —  — 

ii476      J345  =£273 

We  can,  therefore,  obtain  a  working  economy  of  3S  per  cent 
and  42  per  cent,  thus  saving  i;131  or  203,  according  to  machine 
used,  even  for  so  small  an  output,  and  by  only  reckoning  the 
fuel  at  2s.  a  ton,' which  is,  however,  hardly  ever  the  case.  Let 
us  take,  now,  airother  example:  — 
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Lady  Victouia  Pit. 
1,800  tons  in  10  hours. 
602  yards  =  545"' . 
Effective  /oatZ— 6,000  k.  per  haul. 

Dead  weii/ht  —  1  x  12  hutches  =  24  x  225  =  5,400  k. 


2  X  5,000 


=  10,000  k. 


Jiopc  section— HieeX  cable,  140  kgp.  per  mm.  o  resistance. 
Safety  factor  =  10. 
ll'OOOn^       0  +  2,700  +  5,000  +"^*^  ''^ 


10 


10 


13,700 


(1,400  -  425) 


=  14  om.- 


7  )  li^   rfo  5 


Velocity  Diagram. 


5(50  5 

t 

(  /  J«^-  -X  .yloSM  - 

Work  Diaf^rara. 
Fig.  G. 


•0-91  =  19-5  lb. 


300 


Weight  per  yard — 

n  X  r45  X  7'8 
0-455  X  545  *x  10 
correspc  nding  to  a  flat  rope  of  20  x  120'>'/»n. 

Total  weight  of  rope— 600  yards  at  19-5  =  5,500  k. 

Balance  rope  5,500  k. 

11,000  k. 

In  10  hours  a  number  of  hauls  equal  to 
JMOO 
6 

are  to  be  made,  which  gives  per  haul 

36.000  , 

 =120  seconds. 

300 

Allow  60  sec.  for  filling  cage,  leaves  us  60  sec.  to  effectviate  a 
haul. 

The  total  weight  of  masses  to  be  set  in  movement  amounts 
to— 

6,000  +  5,400  +  10,000  =  11,000  =  32,400  k.    radius  of  gyration. 

Two  pulleys  in  pit  gear,  say,    2,000  k.  1 

Koepe  disc   '.   8,400  k.J  =  2"!4  5  to  2'"50 

Motor  (80,000  =  G  D-)    3,300  k.^  or 


Ratio  of 


total  mass 
effective  load 


46,100  k. 
^  46,100. 
6,000  " 


8'  2" 


Acceleration. 

cZ7=l"/Beo. 
d  V 


d  t 


r85'"/8ec. 


Let  us  choose  ll"'/sec.  as  maximum  speed — 

11  n- 


^1  = 


11  sec. 


11 


I.,  —  — " =  6  sec. 
1-85 


2x1 

11^  

2  X  1-85 


61" 


33n 


451 
11 


leaves  545  -  94  =  451"'/  to  run. 

58  sec. 


We  will  therefore  take  11 '"/sec.  as  maximum  speed,  and  get  fig.  6. 


Output  of  Machine. 
Let  u.s  take  0  8  as  the  efficiency  of  mechanical  part  of  engine 
and  of  pit.    The  effort  during  a  tow  is  equal  to 

6,000  X  11 


75  X  0-8 


=  1,100  H.P 


Torque  to  be  Developed  during  Acceleration  Period. 
This  torque  corresponds  to 

700  H.P.  +  1,'00  H.P.  =  1,800  H.P. 
This  is  illustratod  in  fig.  7. 

Current  in  Armature  of  Motor  and  Dynamo. 
TjPt  0  9  bo  efficiency  of  motor.    The  current  in  starting  will 
bp  equal  to — 

l,800j<  07i_6  ^  3^ 
0-9  =  0-5 


During  haul 
The  value  of 


1,100  X  0  736,  , 

—  =  1,800  amp. 

0-9  X  0'5  * 

^\  r '■■^    '  =  1,390  A. 


The  dynamo  must  be  the  same  as  that  having  an  output  of 

1,390  X  500-  ^ 
1,000- 

on  account  of  heating. 


K.  36  Fr per  Second, 


Veuocity  Dmgr^m 


I 

% 

1 

goOHP  2936  /(hi*., 
^^^^ 

^^^^^^ 

L,^  4. 

6  ' 

r...    60 

"iQRH  Dl'iCRAM 


Fio.  7. 


Motor  Driving  Converter, 
In  period  1  of  the  haul  the  energy  necessitated  is 

I  effic.  dynamo  =  0-9. 


I  l'1^0jill  =  12,200  H.P.  sec. 


0-9  X  0-9 


effic.  motor  =  0-9. 


Period  2.— 


kl.00_^4±=  55,500  H.P.  sec. 


0-9  X  0-9 

Total,  67,700  H.P.  sec. 
If  perfect  compensation  occur.s,  the  outi  ut  of  motors  is 
67,700 


120 


=  559  H.P. 


Flywheel. — The  energy  to  store  in  same  is  equal  to 

60  X  560  =33,600  H.P.  tec,  let  shp  =  12%     =  80"'/sec. 
1,472  X  336  ^  ^^.5 
0-185  X  64 

Let  GD-  of  motor  =  20,000  kgrm.'    A'  =  375  revs,  jjer  mill. 

GD-  dynamo  =  10,000  kgrm.- 
The  diameter  of  gyration  of  the  flywheel  will  he 

80  X  60  ^  4  050i«/,«  =  13-3  feet. 
375  X  U 
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The  efficiency  factor  we  will  take  equal  to  the  one  already 
obtained — that  is  to  say,  ()'42. 

We  will  310W  compare  the  actual  costs  that  would  have  ensued 
had  an  electric  winding  engine  been  set  up  instead  of  the  actual 
steam  one. 


Electric  Engine. 


Steam  Engine. 


Mechanical  part                   £1,800  Winding  engine  and  seat, 

Motor  for  same   2,400       excluding  ropes,  &c   £5,000 

Flywheel  converter    2,000    Engine  house    1,000 

Engine  house  and  seat  for 

engine    700 

Sundries   200 


One  boiler,  with  share  in 
the  piping,  eeonomisers, 
chimney,  &c  

Cost  for  providing  an  extra 
500  kw.  in  the  power 
station,  the  same  having 
to  do  other  work   


£7,100 


Three  do. 


£6,000 
2,450 


900 


2,000 
£10,000 


£8,450 


Working  Expenses. 

£     s.  d.  £     s.  d. 

Two  engine  men,  one  Two  engine  men,  one 

mechanic                   236    1  0  mechanic,   and  one 

Repairs    80    0  0       cleaner    296    0  0 

Wages  for  boiler  (part)    46  19  0    Repairs    100    0  0 

Stores   30    0  0    Wages,  boilers    114    0  0 

Fuel,  100  tons  per  fort-  Stores    50    0  0 

night,  at  1/6               195    0  0  Fuel,  300  tons  per  fort- 
Sundays                         27    0  0       night,  at                    585    0  0 

Depreciation  on  plant,  Sundays    27    0  0 

5  %  ou  £10,000            500    0  0  Depreciation,   5  %  on 

£8,450    422  10  0 


£1,115    0  0 


£1,594  10  0 


We  can  thus  make  a  saving  of — 

.£1,594  10s.  -  ^1,115  =  ^479  10s.,  or  over  ,30  per  cent  on  the 
cost  of  the  extraction  of  the  coal. 

We  have  only  considered  here  Scotch  pits  where  fuel  is 
reckoned  at  Is.  6d.  per  ton,  but  if  we  take  a  Welsh  colliery, 
for  instance,  where  the  cost  price  of  coal  varies  from  5e.  to 
7s.  Od.  per  ton,  we  would  have  made,  even  in  reckoning  the 
coal  at  the  former  of  these  prices,  a  yearly  economy  of  over 
.£1,300. 

It  will  be  noted  that  wo  have  in  each  case  taken  a  slip  equal 
to  12  and  13  per  cent.  The  question  of  course  arises,  which  is 
the  proper  slip  to  be  t'aken  in  a  given  case.  We  can  be  guided 
by  the  following  considerations :  For  a  given  weight  and  speed 
of  the  flywheel  the  energy  given  up  by  the  same  is  propor- 
tionate to  the  difference  1  -  a"  {1  -  a  being  the  slip).  Thus,  for 
10  per  cent,  or  a  =  0'9,  the  flywheel  gives  up  19  per  cent  ; 
for  <r  =  0'8,  38  per  cent;  and  for  a  =  07 — that  is  to  say,  f(Ji- 
30  per  cent  slip — 51  per  cent,  or  half  of  its  kinetic  energy. 
The  weight  of  the  flywheel  can  thus  be  greatly  reduced,  for,  if  a 
40-ton  flywheel  is  necessary  for  10  per  cent,  a  21-ton  one  is 
only  so  if  we  take  20  per  cent  slip.  But,  on  the  other  hand, 
the  general  working  factor  will  bo  reduced  proportionately,  or 
nearly  so,  to  the  slip,  as  we  can  see  from  tlie  above  calculations. 
Another  factor  is  the  difficulty  of  kee])ing  up  the  voltage  con- 
stant when  the  sjjeed  drops  too  much.  \Vc  cannot,  therefore, 
fix  a  given  slip  once  for  all,  the  determination  of  this  value 
being  left  in  each  case  to  the  designer. 

A  similar  remark  applies  also  tj)  the  speed  of  the  flywheel 
periphery.  The  flywheels  employed  are  made  of  cast  steel,  the 
surface  being  well  hammered  afterwards  so  as  to  add  to  its 
resistance.  We  note  that  the  tension  in  kilogrammes  on  the 
metal  is  given  per  square  centimetre  function  of  the  speed  by 
the  equation 

t  =  0-074  V-. 

The  limit  tension  is  equal  to  at  least  6,000  kgs.  per  square 
cent,  for  the  flywheel,  so  that,  with  a  safety  factor  equal  ir> 
10  ;  V  —  90'"  /  sec,  which  gives  us  about  80™  /  sec.  for  the 
extremity  of  radius  of  gyration,  no  particle  of  the  flywheel 
receiving  thus  a  strain  greater  than  600  kgr.  per  square  cent.,  or 
about  8,000  1b.  per  square  inch. 

But  the  flywlieel  is  never  submitted  to  any  shock  whatever, 
the  drop  in  speed  being  quite  gradual,  so  that,  in  our  opinion, 
a  safety  factor  equal  to  6  is  ample  in  this  case.  This  would 
allow  us  a  perijjheral  speed  of  116,,) /sec,  or  about  100  metres 
per  sec.  (330  ft.),  for  the  extremity  of  radius  of  gyration  of 
the  system,  the  weight  of  the  flywheel  for  the  sama  slip  and 
effect  would  be  reduced  in  the  ratio 


100' 


0-64. 


THE  AUTOMATIC  REMOVAL  OF  SOLIDS 
FROM  WATER. 

By  Walter  J.  Mat. 

For  many  purposes  a  cheap  method  of  removing  sand  and 
other  .solids  from  water  is  desirable,  and  possibly  the  use 
of  sudsidence  classifiers  would  meet  a  good  many  require- 
ments. These  things  are  not  novel,  neither  do  they  cost 
much,  but  they  are  effective  when  used  for  the  removal 
of  fine  matters  of  superior  specific  gravity  to  water,  and 
wliich  will  separate  freely.  Usually  they  are  found  where 
ore  dressing  is  carried  on,  being  used  to  clear  the  waste 
water,  and  also  to  take  out  fine  sands  for  the  buddies ;  but 
unless  of  great  length  they  would  not'  take  out  such  material 
as  chalk  sufiiciently  to  ensure  a  clear  effiuent.  Matters  in 
solution  would,  of  course,  remain  untouched,  only  those 
being  dealt  witli  that  are  in  free  suspension. 

The  general  fonii  of  subsidence  classifiers  is  as  shown 
in  fig.  1,  the  flow  of  water  being  indicated  by  the  arrows. 
The  sizes  will  vary  from  about  5  ft.  long  by  4  ft.  deep  to 
maybe  10  ft.  long  by  7  ft.  deep,  and  the  width  will  be  from 
18  in.  to  3  ft.  inside,  the  object  being  to  secure  a  regular 
l)ut  not  too  rapid  flow  of  water.  The  discharge  box  at 
tlie  bottom  of  each  classifier  will  be  about  9  in.  wide 
and  from  1  ft.  to  1  ft.  6  in.  deep,  sloping  towards  the  dis- 
charge openings,  as  shown  in  fig.  2.  About  three  round 
openings  in  a  vertical  row  should  be  provided,  and  these 
should  vary  in  size,  so  that  those  which  are  open  should 
let  out  tlie  solids  without  an  excess  of  water. 


Fig.  1. 

The  inlet  trough  or  launder  should  be  capped  at  the  end, 
as  shown  in  fig.  1,  to  direct  the  flow  of  water  in  a  downward 
direction,  sheet  iron  being  used  for  the  purpose.  This  is 
preferable  to  permitting  the  water  to  flow  across  the 
classifier,  as  a  much  larger  amount  of  the  solid  content  is 
deposited.  With  long  classifiers  one  or  two  division  boards, 
as  shown  in  fig.  ?>,  may  also  he  used  with  advantage  where 
fine  sand  and  the  like  is  dealt  with,  as  these  permit  of 
better  subsidence  of  the  solids.  The  end  walls  of  all 
classifiers  should  be  steep,  as  this  assists  the  separation 
]ji'ocess  considerably,  especially  where  fairly  heavy  sands  and 
the  like  are  being  dealt  with,  an  angle  of  about  30  deg. 
from  the  vertical  being  a  very  good  one. 

Usually  it  is  good  practice  to  take  out  the  solids  through 
a,  series  of  classifiers,  the  first  one  taking  out  all  the  larger 
stuff — say  up  to  the  size  of  broken  rice — the  next  taking 
out  sand  of  a  fairly  coarse  character,  and  the  next  one 
or  two  removing  the  rest  of  the  sand,  the  water  being 
finally  deposited  in  a  large  tank  or  pond,  where  the  final 
settlement  of  solids  suspended  in  the  water  will  be  effected. 
Where  a  large  quantity  of  water  has  to  be  treated  it  is  well 
to  have  two  final  tanks  worked  on  alternate  days,  as  this 
permits  of  a  sufliicient  length  of  time  to  be  allowed  for  the 
precipitation  of  the  solids  not  taken  out  in  the  classifiers. 
For  sand  only  so  elaborate  an  arrangement  would  not  be 
necessary,  but  clay  water  would  take  from  12  to  18  hours 
to  clear  itself. 

Water  pumped  from  wells  and  carrying  sand  can  be 
cleaned  readily  by  passing  through  subsidence  classifiers 
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only;  but  if  canying  clay  or  similar  fine  matter  the 
necessity  of  a  settling  pond  becomes  apparent.  In  the  case 
of  water  from  ore  dressing  and  other  mine  work,  the  readily 
separable  solids  should  be  taken  out  in  classifiers,  and  if 
the  water  is  to  pass  into  a  river  it  should  also  pass  throuo-h 
settling  ponds  to  clear  itself.  In  dealing  with  such  waters 
as  these  the  larger  portions  of  the  solids  should  be  taken 
out  by  a  screen — say  all  over  ^  in. — and  below  this  the 


Fig.  2. 


classifiers  can  deal  with,  the  cost  being  very  small  if  the 
whole  plant  is  carefully  planned,  as  the  whole  of  the  separa- 
tion would  be  automatic.  Naturally,  however,  tlie  separated 
solids  would  have  to  be  removed  as  it  accumulates ;  but  in 
any  case  this  must  be  done,  or  piles  of  debris  would 
accumulate  to  a  troublous  extent. 

The  nature  of  the  solids  taken  from  the  water  must 
determine  whether  they  are  worth  treatment,  although  in 
some  cases  this  may  well  repay  for  the  trouble  taken. 
Thus  it  would  pay  to  extract  even  as  low  as  1  per  cent 
of  tin  ore  from  sand,  as  practically  there  would  be  little 
expense  for  labour ;  but,  on  the  other  hand,  the  extraction 
of  iron  ore  in  the  form  of  sand  is  not  of  much  use, 
as,  even  assuming  the  ore  recovered  is  practically  pure,  it 
is  of  little  saleable  value,  even  if  you  can  get  anyone  to 
take  it,  it  being  too  small  for  blast-furnace  work.  The 
same  will  apply  to  other  things,  of  course. 

In  working  classifiers  the  discharge  orifice  must  be  so 
adjusted  as  to  take  out  the  sand  or  other  solids  only,  and 
not  to  permit  more  water  to  pass  than  possible;  but  still 
some  water  will  pass  through  at  times,  although  with  care 
there  need  not  be  much.    There  must  always  be  clearance 


Fio.  3. 


for  the  solids  to  fall  clear  of  the  discharge,  and  bins  may 
be  arranged  to  receive  it,  unless  it  be  allowed  to  go  dircet 
to  a  buddle  for  separation  if  it  contains  anything  worth 
saving. 

With  classifiers  most  waters  can  bo  cleaned  of  free  solids, 
and,  by  subsidence  ponds  or  tanks  being  used,  solids  so 
finely  divided  as  to  remain  in  suspension  in  moving  water 
can  be  taken  out,  the  whole  of  the  work  being  done  in  an 
automatic  manner,  the  cost  of  both  plant  and  laliour  being 
reduced  to  the  lowest  point. 


THE  JUNIOR  INSTITUTION  OF  ENGINEERS. 


At  a  numerously  attended  meeting-  of  tliis  institution,  lield  at 
the  Westminster  Palace  Hotel  on  May  6th,  a  paper  on  "The 
Design  of  a  Dry  Dock  "  was  read  by  Mr.  A.  W.  Young-,  of  the 
Admiralty  Works  Department.  The  author  dealt  with  the 
subject  chiefly  from  the  [designer's  point  of  view,  and  restricted 
his  observations  to  questions  affecting  the  stability  of  the 
structure  more  than  to  elements  relating  to  the  outline  either 
in  plan  or  profile.  The  type  of  dock  considered  was  of  the  class 
usually  constructed  by  the  Admiralty  for  the  docking  of  his 
Majesty's  ships. 

It  was  pointed  out  how  serious  the  questions  of  length,  width 
of  entrance,  and  depth  over  sill  for  dry  docks  had  become.  No 
matter  how  long  or  how  broad  the  docks  were  made,  it  really 
seemed  that  directly  they  were  completed  ships  were  designed 
that  filled  them,  and  so  gave  cause  for  reflection  as  to  whether 
sufficient  margin  had  been  allowed,  although  seeming  ample 
at  the  time  the  lines  for  the  docks  had  been  decided  on.  Much 
inconvenience  would  be  avoided  by  having  reliable  information 
as  to  standing  water  level,  and  a  knowledge  of  the  nature  and 
properties  of  the  ground  in  which  works  of  magnitude  were 
constructed.  The  stresses  in  the  walls  and  floor  were  fully 
treated,  and  their  amounts  at  various  points  g-iven. 

The  steps  and  timber  slides,  the  drainage  culverts,  the  pumps, 
the  capstans,  and  bollards,  etc.,  were  referred  to,  and  also  the 
methods  adopted  in  construction,  and  the  materials  employed. 
In  considering  the  dock  entrance,  the  parallel  sided  caisson  by 
means  of  which  it  was  closed  was  fully  described  and  illustrated 
by  diagrams.  The  distribution  of  the  loads  on  the  caisson  groove 
from  the  keel,  and  the  process  for  finding  the  centre  of  gravity 
and  centre  of  buoyancy,  were  entered  into. 

The  author  stated  in  conclusion  that  a  dock  designed  as 
described  would  cost:  — 

For  the  dock,  which  is  equivalent  to  22s.  per 
yard  cube  measured  externally,  or  39s.  per 
yard  cube  of  internal  capacity,  or,  again. 


^£321  10s.  per  foot  cube  of  dock   ^6225,000 

Pump  wells,  culverts,  and  penstock  shafts    25,000 

Engine  and  boiler  house    18,000 

Penstocks   6,000 

Caisson,  at  £2  4s.  6d.  per  foot  superficial  of 

entrance    8,000 


J282,000 

Visit  to  the  Great  Northern,  Piccadilly,  and  Brompton 
Railway  Works. 

An   Improvement  on  the  "  Geeathead  "  Shield. 

On  Thursday  evening,  12th  May,  a  visit  was  paid  by  the 
institution  to  the  Great  Northern,  Piccadilly,  and  Brompton 
Railway  Works,  the  party  numbering  about  100.  They  were 
received  on  behalf  of  the  engineers.  Sir  James  Szlumper  and 
Mr.  W.  Szlumper,  by  Mr.  A.  P.  Baynham,  resident  engineer 
of  the  South  Kensington  to  Holborn  section.  Mr.  Price  was 
also  present  on  behalf  of  the  contractors  for  the  wrks.  The 
railway  is  an  amalgamation  of  two  railways,  viz.,  the  Brompton 
and  Piccadilly  Circus  Railway  and  the  Great  Northern  and 
Strand  Railway.  The  Brompton  and  Piccadilly  Circus  Railway 
will  extend  from  a  physical  junction  with  the  Metropolitan 
District  Railway  west  of  Earl's  Court  Station  to  Holborn  at 
the  upper  end  of  the  new  County  Council  Street.  It  there 
forms  a  junction  with  the  Great  Northern  and  Strand  Railway 
to  King's  Cross  and  Finsbury  Park. 

TIk"  works  were  commenced  in  tlie  early  part  of  1902,  and  arc 
in  operation  throughout  the  whole  of  the  line,  more  than  half 
the  tunnelling  having  been  completed.  The  ordinary 
"  Greathead"  shield  was  used  to  commence  with,  but  after  the 
works  had  been  in  progress  for  a  short  time  an  improvement  on 
it  was  made  by  fixing  an  electrically-driven  excavating  wheel 
at  the  face  of  the  shield,  which  obviated  the  necessity  of  the 
clay  being  excavated  by  hand  to  permit  the  shield  to  push 
forward.  This  appliance  has  proved  to  be  a  great  success,  and 
is  now  in  use  over  the  whole  of  the  line.  With  the  original 
"  Greathead "  shield,  the  maximum  number  of  tunnel  rings 
completed  in  any  week  was  abont  40,  whereas  with  the  new 
rotary  excavating  machine  as  many  as  72  rings  have  been 
inserted  per  week.  This  machine  will  be  seen  at  work  at 
Brompton  Road  Station,  where  two  shafts,  each  23  ft.  in 
diameter  have  been  sunk  to  a  depth  of  about  60  ft.  from  the 
surface,  for  the  provision  of  four  lifts.  Temporary  connections 
have  been  made  between  the  foot  of  these  lifts  and  the  railway 
tunnels.  Both  the  up  and  down  station  tunnels  have  been  com- 
pleted, each  21ft.  2.Vin.  internal  diameter.  The  running 
tunnels  in  a  westward  direction  have  been  completed  and  one 
of  the  tunnels  eastward  is  completed  for  a  considerable  distance. 
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NEW  COMPOUND  LOCOMOTIVES. 

Four-cylinder    Compound   High-speed   Locomotives  for 

THE  Prussian  >State  Railways. 
That  well-known  Gennan  engineering  linn,  the  Hanover 
Machine  Conipa.n3%  of  Linden,  Hanover,  liave  lecently 
completed  a  number  of  powerful  compound  high-speed 
locomotives  for  the  Prussian  State  Railways,  wliilst  several 
engines  of  pi-ecisely  the  same  type  are  also  now  in  course 
of  erection  at  the  Linden  Works.  By  the  courtesy  of  the 
builders,  we  are  enabled  to  reproduce  herewith  an  illustra- 
tion of  locomotive  No.  626  of  this  class,  and  which  is 
being  exhibited  at  tire  St.  Louis  Exhibition.  This  loco- 
motive, which,  prior  to  being  shipped  to  America,  was 
successfully  submitted  to  several  severe  trials,  is  of  the 
well-known  i- — 4 — 2  type,  being  a  four-cylinder  compound 
engine  with  the  cylinders  set  in  a  line  across  the  engine 
on  the  centre  line  of  tlie  bogie.  The  two  high-pressure 
cylinders  are  placed  inside,  whilst  the  two  low-pressure 
cj'linders  are  outside  the  frames,  all  being  coujiled  to  the 
front  driving  axle.  The  valve  motion  is  of  the  Heusinger 
(Walschaert)  type,  and  is  arranged  after  the  von  Borries 
pattern,  having  one  eccentric,  with  its  links  moving  the 
piston  valve  of  the  inside  cjdinder,  as  well  as  the  flat  trick 
valve  of  the  outside  low-pressure  cylinder.    By  this  means 


foor-cylinder  compound  high-speed  locomotivesi  for  the  PRUSSIAN  state  railways. 


Four-cylinder  de  Glehn  Compound  Locomotives  for  the 
Pennsylvania  Railroad. 

Some  months  ago  the  Penusylvaniai  Railroad  arranged 
for  the  experimental  introduction  on  their  line  of  one  of 
the  well-k  nown  de  Glehn  compound  locomotives,  which  have 
for  some  years  been  so  successfully  used  on  the  Nord  of 
France,  and  many  of  the  French,  German,  and  Austrian 
railways.  The  engine  for  America  has  recently  been  com- 
pleted at  the  Belfort  Works  of  the  Societe  ^Vlsacieime  de 
Constructions  Mecaniques,  and,  like  La  France,"  the 
de  Glehn  locomotive  recently  experimentally  introduced  on 
on  the  Great  Western  Railway  of  England,  the  engine  for 
the  Pennsylvania  Railroad  is  of  the  four-cylinder  type, 
having  two  outside  cylinders  driving  the  i-ear  coujilcd  axle, 
and  two  inside  cylinders  driving  the  front  coupled  axle. 
Each  cylinder  has  its  own  valve  and  valve  gear,  so  that  the 
cut-off  of  the  high  and  low  pressure  cjdinders  can  be  varied 
independently.  The  tender  fitted  to  La  France,"  it  will 
be  remembered,  is  of  the  Great  Western  standard  pattern  ; 
but  that  of  the  Pennsylvania  locomotive  is  of  distinctly 
French  design  and  construction,  and  is  provided  with  the 
'■  ]iick-up  "  water  apparatus.  The  four  driving  wheels  have 
a  diameter  of  6  ft.  8J  in. ;  the  two  high-pressure  cylinders 
are  14^  in.  by  25^  in.,  and  the  two  low-pressure  cylinders 


it  will  be  seen  that  there  are  only  two  sets  of  valve  motion 
for  the  four  cylinders.  The  high-pressure  C3dinders  are 
14^  in',  and  tiie  low-pressure  cylinders  are  22  in.  in  diameter, 
the.  stroke  of  the  pistons  being  23|  in.  The  diameter  of 
the  driving  wheels  is  6  ft.,  whilst  the  bogie  and  trailing 
wheels  are  .5  ft.  3|  in.  diameter.  The  total  heating  surface 
is  1,916  square  feet,  of  which  the  firebox  contributes  106| 
square  feet  and  the  tubes  1,809 1  square  feet.  The  grate 
area  is  29  square  feet,  and  the  working  pressure  of  the 
boiler,  which  has  its  centre  line  8  ft.  2|  in.  above  the  rail 
level,  is  205  lb.  per  square  inch.  The  engine,  when'  empty, 
weighs  53  tons  10  cwt.,  and  59  tons  4  owt.  when  in 
working  order,  this  weight  being  distributed  as  follows: 
On  bogie  wheels,  17  tons  8  cwt. ;  on  driving  wheels, 
29  tons  18  cwt.  ;  on  trailing  wheels,  11  tons  18  cwt.  The 
tender,  which  is  carried  on  two  bogies,  has  a  carrying- 
capacity  of  4,200'  gallons  of  water  and  6  tons  of  coal,  weighs, 
in  running  order,  no  less  than  43  tons  6  cwt. ;  so  that 
engine  and  tender,  in  working  order,  have  an  aggregate 
weight  of  102  tons  10'  cwt.  The  locomotive  is  fitted  with 
a  superheater  of  the  well-known  Pielock  type,  which  has 
a  heating  surface  of  310'  .square  feet,  this  total  being 
included  in  the  1,8091  square  feet  cojitiibuted  by  the 
tubes.  The  engine  and  tender  ai-e  no  less  than  59  ft.  2^  in. 
in  leno-tli,  and  have  a  total  wheel  base  of  50  ft.  4-|-  in. 


23|  in.  by  25}  hi.  The  boiler  pressm-e  is  227|lb.,  the 
total  heating  surface  2,616"8  square  feet ;  whilst  the  weight 
on  the  driving  wheels  is  83,600  lb.,  and  the  total  length 
of  engine  and  tender  no  less  than  70  ft.  ll|  in.  The 
engine  is  now  being  put  together  at  the  Altoona.  shops  of 
the  Pennsylvania  Railroad,  and  will  be  placed  on  exhibition 
at  the  St.  Louis  Exhibition,  after  which  it  will  be  submitted 
to  exhaustive  tests  in  working  the  "crack"  trains  of  the 
''  premier  American  Railroad." 


Electricity  from  Coal. — An  article  on  obtaining  electric 
energy  direct  from  coal  appears  in  tlie  Bcvue  Pratique  de 
I'Eleclricite.  The  basis  of  the  experiments  was  provided  by  the 
discovery  made  by  Ostwald,  who  filled  two  glasses  joined  by  a 
tube  with  a  solution  of  sulphate  of  potassium.  In  one  of  these 
glasses  is  inserted  a  platinum  plate,  in  the  other  a  zinc  plate, 
and  these  being  connected  by  a  galvanometer,  polarisation  takes 
place.  By  adding  sulphuric  acid  to  the  glass  containing  the 
zinc,  practically  no  effect  follows;  but  by  pouring  it  into  the 
glass  with  the  platinum  plate  a  powerful  current  results.  In  a 
similar  way  Dr.  Bnrcliers  used  generator  gas  instead  of  coal, 
and  chlorite  of  zinc  for  the  electrolysis.  The  results  were 
similar,  and  appai-ently  pave  the  way  to  the  day  when  the 
promise  given  in  the  title  of  the  article  will  be  fulfilled. 
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LEAVES   FROM   A   NAVAL  ENGINEER'S 
NOTE  BOOK. 

IX. — Cylinder  Ratios,  Steam  PRBSsaRBS,  Piston 
Speeds,  etc. — Continued. 

The  diagram  fig.  1  shows  clearly  the  co-relation  of  ste<am 
pressiu'es  and  cylinder  ratios  adopted  in  modern  tliree- 
stage  expansion  engines'  as  fitted  in  hattleships  and 
ertisers,  and  also  the  nominal  expansions  oi-  value  of 

L.P.  piston  area  divided  by  H.P.  piston  area 
Mean  "cut-off""  in  H.P.  cylinder, 

by  "'mean  cut-off"  being  meant  the  mean  of  the  fractions 
of  the  stroke  (from  the  beginning)  comjileted  before  the 
adn;ission  of  steam  to  the  top  and  bottom  ends  of  tlie 
cylinder,  respectively,  is  cut  ofl'. 

Table  VIL  and  the  diagram  fig.  2  give  similar  data  for 
the  engines  of  recent  torpedo-boat  destroyers.  In  this 
class  of  engine  the  cylinder  ratios  adopted  are  less  than  in 
engines  of  battleships  and  cruisers,  as  the  power  required 
at  the  ordinary  cruising  speed  of  a  destroyer,  as  compared 
with  that  required  for  maximun^  speed,  is  relatively  lower. 
It  is  interesting  to  note  that  makers  of  this  type  of 
niacliinery  appear  to  have  grouped  themselves  into  two 
distinct  classes  with  respect  to  this  question  of  cylinder 
ratios ;  this  is  clearly  indicated  by  the  line  R  and  the 
dotted  line  below  it,  on  the  diagram  fig.  2. 


In  the  engines  of  all  recent  Britisii  battleships  and 
cruisers  the  factor  f  is  not  introduced,  the  ratio 

L.P.  area 
I  P.  area 


being  (as  nearly  as  a  reasonable  dimension  for  the  diameter 
of  the  intermediate  cylinder  will  allow)  equal  to  the  square 


ISO       190       iOO       2.0       J  20       230       210       250       260  270 


Absolute  iteam  pressure  at  engi  es,  in  pounds  per  .square  incli. 

Fir;.  2.  —  Diagram  showing  corelation  of  s'eani  pressures  and  cylinder  ratios 
ailopted  in  triple-expausi  n  engii  es  of  torpedo-boat  destroyerp. 

NoTK.—  The  dots  refer  to  "  cylinder  rat  os  "  and  the  circles  to  "  nominal 
e.xpausion?." 
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Absolute  steam  pressure  at  engines,  in  pounds  per  square  inch. 

Fio.  1. — Diagram  showing  corelation  of  steam  pressiu-es  and  cylinder  ratios  adopted  in  modem  triple-expansion 
naval  engines  as  fitted  in  battleslips  and  crulger.s. 

Note. — The  dots  refer  to  "cylinder  ratios"  and  the  circles  to  "nominal  expansions." 


Tlie  size  of  the  intermediate  cylinder  in  most  of  the 
examples  cited  in  the  tables  is  made  such  that  its  area 

Low-pressure  area 
x/Low-pressure  area  divided  by  H.P.  area,  j 

altliough  in  some  cases  a  factor  f  is  introduced,  and  the  i' 
area  of  tlie  intermediate  cylinder  is  made  equal  to  1 

Low-pressure  area 
/  X   VL.P.  area  divided  by  H.P.  area. 

In  these  cases  the  value  of  the  factor  f  will  Ije  found 
to  vaiy  from  about  0  95  to  1'12. 


root  of  tlie  ratio  low-pressui'e  area  divided  by  high-pressure 
area.  The  same  remai"ks  apply  to  the  engines  of  all  the 
American  battleships  and  cruisers  now  building. 

Wlren  the  factor  f  is  not  introduced,  or  has  a  value  of 
rOO,  the  diameter  of  the  intermediate  cylinder  can  be 
determined  by  aid  of  the  simple  graphic  method  illustrated 
at  fig.  3,  and  sufficiently  described  by  the  notes  apjiendcd 
thereto.  Or,  using  an  ordinary  logaritlunic  slide  rule,  set 
the  diameter  of  the  high-pressure  cylinder  on  the  upper 
scale  of  the  slide  B,  fig.  4,  directly  under  the  diameter 
of  the  low-pressure  cylinder  on  the  top  scale  A,  then  on 
the  lower  scale  of  the  slide  B  read  oft"  the  diameter  of  the 
intermediate  cylinder  dii'ectly  above  the  diameter  of  the 
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low-j)ressui-e  cylinder  on  the  bottom  scale  C.  Tlius, 
suppose  the  liigh-pressure  cylinder  is  30  in.  in  diameter 
and  the  low-pressure  80  in.,  then  the  rule  would  be  set 


for  the  ratio  low-pressure  area  divided  by  high-pressure 
aiea,  and  also  tli©  size  of  the  low-pressure  cylinder,  the 
diameter   of  the  high-pressure   cylinder  can  be  readily 


TABLE  IV. — Four-cylinder  Three-stage  Expansion  Engines  op  Recent  Twin-screw  Cruisers  (Built). 


Reference  letter. 
Name  of  vessel  . 


I.H.P.  per  set,  as  designed   

Revolutions  per  minute,  as  designed  

Steam  pressure  (absolute)  at  engines,  in  pounds  persquare  incb,  P 

Mean  pressure  referred  to  L.P.  pislous,  in  pounds  square  incb, 
as  designed,  M   


Diameters  of  cylinders,  in  inches  : — 

High-pressure  

Intermediate  

Each  low-pressure  

Length  of  stroke,  in  inches   

Mean  piston  speed,  in  feet  per  minute  at  designed  revolutions . . . 


Ratio 
Ratio 


L.P.  area 

H.  P.  area 
L.P.  area 

I.  P.  area 

.M 


Ratio  ^   (see  above)   

Mean  "cut-off"  in  H.P.  cylinder,  per  cent  of  stroke,  as  designed. 


Nominal  expansions  E 


L  P.  .irea  divided  by  H.P.  area 


Mean  "cut-off"  in  H.P. 
Value  of  the  factor  F  (as  designed)  in  the  formula:— 
M  =  [P  X  1  +  hyp,  log.  E  X  fJ  -  51b.  back  pressure  

Trial  results  : — 

Absolute  steam  pressure  at  engines,  in  pounds  per  sq.  inch 

Vacuum  in  condenser,  in  Inches  of  mercury   

Revolutions  per  minute  

I  H.P.,  total  for  the  four  cylinders  

Distribution  of  power,  percentage  of  total  I.H.P.  developed  in 
each  cylinder : — 

High-pressure  

Intermediate   

Forward  low-pressure  

Aft  low-pressure  

Mean  "  cut-off  "  in  H.P.  cylinder,  per  cent  of  stroke   

Mean  pressure  referred  to  L.P.  pistoas,  in  pounds  per  squire  inch 
Value  of  the  factor  F  from  trial  results  


M 

N 

0 

P 

Q 

B 

S 

T 

U 

H.M.S, 
Terrible. 

H.M.S. 

Diadem. 

H.M.S. 

Hogue. 

H.M.S. 
Good  Hope. 

H.M.S. 

Hermes. 

u.s.s. 

Cleveland. 

H.M.S. 

Berwick. 

H.M.S. 

Argonaut. 

H.M.S. 

Challenger, 

12,500 

8,250 

lo.eoo 

15,000 

5,000 

2,250 

11,000 

9,000 

6,250 

-110 

110 

120 

120 

180 

172 

140 

120 

180 

225 

265 

265 

265 

265 

265 

265 

265 

265 

51-8 

48-2 

49-7 

49-5 

50-7 

43-6 

49-5 

48-2 

50-6 

45 

36 

26 

18 

6i 

34 

28 

70 

55^ 

59 

71 

42 

29 

60 

55J 

45 

76 

64 

68 

SH 

.  48 

35i 

69 

64 

52 

48 

48 

48 

48 

SO 

30 

42 

48 

32 

m 

880 

960 

960 

900 

860 

980 

960 

960 

5  70 

7-08 

7-15 

7-02 

6-81 

7-8 

7-0 

7-08 

6-90 

2-35 

2-66 

2-66 

2-64 

2-62 

3-0 

2-66 

2-66 

2-67 

0-229 

0-182 

0-188 

0-187 

0-191 

0-175 

0-187 

0-182 

0-191 

74-3 

73 

78-7 

73 

74 

74  2 

75 

73 

7-65 

9-71 

9-08 

9-62 

9-2 

10  5 

9  34 

9-71 

0  54 

0-59 

0-585 

0-606 

0  60 

0-57 

0-595 

0-59 

215 

260 

236 

258 

245 

245 

255 

253 

267 

26 

27 

25 

2Si 

24} 

25 

27 

25J 

26 

112 

119-7 

123-6 

125-1 

181-6 

186 

139-5 

120-6 

177 

12,866 

8,825 

10,686 

15,366 

5,010 

2,293 

11,340 

9,107 

6,390 

29  5 

26-8 

31-9 

31-4 

29-4 

31-2 

30-6 

27  6 

27-1 

29-0 

33-6 

30-5 

35  8 

26-9 

21-1 

23-1 

19-0 

10-8 

20-3 

15-8 

20-8 

21-8 

23-0 

20-5 

18-2 

19-6 

17-2 

21-7 

73-8 

68 

78-7 

73 

72 

74 

76 

71 

52-3 

47-3 

49-2 

48-6 

50-3 

41-2 

51-3 

46-2 

52-6 

0-C74 

0-615 

0-651 

0-60 

0-06 

0-588 

0-63 

0-615 

as  shown  at  fig.  4,  and  we  ol.)tain  49  in.  as  the  diameter 
of  the  intermediate  cylinder.    Having  decided  upon  a  value 


Fio.  3.  — Graphic  method  of  determining  size  of  intermediate  cylinder  of 
triple-expansion  engine. 

H.P.  =  diameter  of  high-pressure  c,vlinder. 
L.P.  =  diameter  of  low-pressure  cylinder. 
LP.  =  diameter  of  intermediate  cylinder. 

Note. — In  tlie  case  of  four-cylin'ler  ergines  take  the  diameter  of  the  equivalent 
^j^D^Splow-pressure  cylinder,  or  diameter  of  each  low-pressure  cylinder  X  sji, 


determined  by  the  aid  of  the  slide  rule,  setting  it  as 
indicated  at  fig.  5.    The  chosen  value  for  the  ratio 

L.P.  area 


H.  P.  area 


being  ,6,  and  the  diameter  of  the  lo-w-pressure  cylinder 
49  in.,  set  the  slide  B  with  the  division  1  directly  under 
the  division  6  of  the  top  scale  A,  then  immediately  over 
49  on  the  bottom  scale  C  (the  diameter  of  the  low-pressure 
cylinder)  read  off  on  tho  lower  scale  of  the  slide  B  the 
diameter  of  the  high-pressure  cylinder — i.e.,  20  in.  At  the 
same  time  the  ratio 

L.P.  area 
LP.  area 

can  be  read  off  on  the  bottom  scale  C  directly  under  the 
division  1  en  the  slide  B.  In  this  particular  example 
this  ratio  =  2'449  ;  then,  re-setting  the  rule  in  the  manner 
shown  at  Hg.  6,  with  the  division  1  on  the  slide  B  opposite 
2  449  on  the  top  scale  A,  read  off  the  diameter  of  the 
intermediate  cylinder  on  the  lower  scale  of  the  slide  B 
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(31;^  in.)  directly  over  the  diameter  of  the  low-pressure 
cylinder  (-49  in.)  on  the  bottom  scale  C. 


LP 


Fin.  4. 


The  mean  piston  speed  at  the  desipjned  revolutions  in 
five  of  the  six  examples  of  four-cylinder  three-stage 
expansion  engines  of  recent  battleships  given  in  Table  III. 


Higher  speeds  have  been  adopted  in  some  more  recent 
cruiser  eigines;  thus,  in  example  W,  Table  V.,  the 
designed  mean  speed  of  pistons  is  997  ft.  per  minute,  the 
eigines  being  intended  to  run  at  133  revolutions  per 
minute,  and  having  45  in.  stroke.  The  engines  of  tiie 
British  "County"  class  cruisers  have  42  in.  stroke  and 
are  designed  to  run  at  140  revolutions  i)er  minute,  which 
coriesponds  to  a  mean  piston  speed  of  980  ft.  per  minute. 
Tlie  highest  designed  piston  speed  which  has  up  to  the 
pi'esent  been  adopted  for  the  engines  of  British  naval 
vessels,  other  than  torpedo  boats  and  torpedo-boat 
destroyers,  is  |990  ft.  per  minute,  being  that  arranged  icr 
the  engines  of  the  third-class  cruisers  of  the  Pelorus 
class.  (See  example  a,  Table  VI.)  These  engines  have 
a  piston  stroke  of  27  in.,  and  are  designed  to  run  at  220 
revolutions  per  minute.  Tlie  mean  piston  speed  adopted 
for  the  engines  of  torpedo  gunboats,  sloops,  and  vessels 
of  such  classes,  vary  from  about  800'  ft.  per  minute  to 
about  875  ft.  per  minute.    Data  in  this  connection  for 


TABLE  V. — FouR-cri.iNDER  Three-stage  Expansion  Engines  of  Twin-screw  Steamers  (Building). 


Reference  letter. 
Name  of  vessel  . 


I.H.P.  per  set  

Revolutions  per  mioute  

Steam  pressure  (;ibsolute)  at  engines,  in  lbs.  per  square  inch,  P  

Mean  pressure  refen-ed  to  L.P.  pistms,  in  lbs.  per  square  inch,  M. . 

Diameters  of  cylinders,  in  inches  : — 

High-pressure  

Intermediate   

Each  low-pressure  .*. . 

Length  of  stroke,  in  inches   

Mean  piston  speed,  in  feet  per  minute  


Ratio 


Ratio 


L.P.  area 

H.  P.  area 

L.P.  area 

I.  P.  area 

M 


Ratio  ^  (see  above) . 
Mean  "cut-off"  in  H.P.  cylinder,  per  cent  of  stroke   

Nominal  expansions,  E  =  ^'-^^  '"'^^  divided  by  H.P.  area 
Mean  "  out  off"  in  H.P. 

Value  of  the  factor  F  in  the  formula  :— 


M 


=  [p  X  1  +  hyp-  log  E  X  fJ  _  sib.  back  pressure 


v 

W 

X 

Y 

Z 

IT.S.S. 
Maryland. 

u.s.s. 

St.  Louis. 

H.M.S. 
Argyle. 

H.M.S.  Duke  of 
tdinburgh 

Russian 
cruiser. 

11,500 

10,500 

10,500 

11,750 

5,750 

120 

133 

140 

135 

190 

265 

265 

225 

2-20 

205 

46 

46-5 

41-7 

44-1 

48-9 

38J 

36 

41} 

43} 

28i 

63i 

b9i 

65} 

09 

44| 

74 

69 

73} 

77 

51 

4S 

45 

42 

42 

30 

960 

997 

980 

945 

950 

7-39 

7-36 

6-27 

6-26 

6  52 

2-71.5 

2-69 

2-51 

2-49 

2 -CO 

0-174 

0-175 

0-185 

0-201 

0-185 

73-8 

74 

72 

10 

9-95 

8-70 

0-58 

0-58 

0-57 

is  960  ft.  per  minute,  the  stroke  in  all  five  cases  being 
4  ft.,  and  the  designed  revolutions  120  per  minute.  This 
same  piston  speed  has  been  adopted  for  the  engines  of 
recent  British  cruisers,  with  lengths  of  stroke  and  revolu- 


A  6 

 ' — — ^ — ^-1 

1         B  ^ 

1    1    1  .I..I..L 

h 

— 

_J_J_LJ-J-JJa-i-[-LLU^ 

0  2 

Le  J 

I  p 


Fio.  5. 


tions  per  minute  varying  from  32  in.  and  180,  respectively, 
as  in  example  U,  Table  IV.,  to  48  in.  stroke  and  120 
revolutions,   as   in  examples   0,    P,   and  T,  Table  IV. 


the  engines  of  six  recent  vessels  of  these  types  are  included 
in  Table  VI.  For  the  engines  of  torpedo-boat  destroyers 
the  mean  piston  speed  at  the  designed  rate  of  revolution 
is  commonly  as  high  as  1,200  ft.  per  minute  (see  Table  VII.), 
while  there  ai-e  instances  on  record  of  still  higher  speeds 
having  been  adopted;  thus,  in  the  Japanese  torpedo-boat 


I  I 


B 


Fio.  6. 


destroyers  Shirakumo  and  Asashio,  built  by  Messrs. 
Thornycroft  and  Company,  the  mean  piston  speed  at  the 
designed  revolutionsi  (390  per  minute)  is  1,235  ft.  per 
iiiiiiute. 

(To  be  continued.) 
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INLAND  NAVIGATION,  WITH  SPECIAL  REFER- 
ENCE TO  MECHANICAL  ARRANGEMENTS 
FOR  OVERCOMING  CONSIDERABLE 
CHANGES  OF  LEVEL.* 

{Conrhuled  from  page  SSI.) 

Inclined  Planes. 
One  of  the  earliest  was  a  contrivancie  on  the  Monkhmd  Oana! 
in  Scotland  for  overcoming  a  rise  of  96  ft.,  and  replacing 
eighth  locks,  where  the  boats  entered  a  tank  or  caisson,  70  ft. 
by  13  ft.  by  2  ft.  9  in.,  which  was  mounted  on  20  wheels,  running 
on  an  inclined  railroad  at  a  gradient  of  1  in  10.  There  were 
two  tanks  connected  by  means  of  chains  which  passed  round 
pulleys  at  the  top,  and  by  arranging  for  more  water  to  remain 
in  the  descending  tank  and  the  assistance  of  a  winch,  the 
whole  machine — including  water  and  boat — was  drawn  up. 
The  boat  displacing  its  own  weight  of  water,  the  weight  to  be 
dealt  with  was  constant,  and  for  some  years  the  contrivance 
worked  well. 

There  is,  however,  one  considi?rable  objection  to  the  adoption 
of  such  an  arrangement  for  any  but  the  smallest  class  of  boat, 
and  that  is  owing  to  the  loKg  a.xis  of  the  tank  being  parallel  to 
the  inclined  road  the  oscillation  of  the  water  tended  to  throw 
the  boat  against  the  end  gates,  and  for  large  boats  this  tendency 
could  not  be  prevented,  and  would  set  up  dangerous  forces.  At 
Foxton,  near  Market  Harboro',  on  the  Grand  Junction  Canal, 
Air.  Gordon  Tliomas  overcame  this  by  drawing  the  tanks  up 
siiU-wavs,  and  the  new  inclined  lift  recienitly  erected  by  him 
certainly  works  very  well,  and  without  any  oscillation  of  the 
water  whatever. 

The  tanks  are  large  enough  for  70-ton  boats,  and  work  through 
a  height  of  75  ft.  up  an  incline  of  1  in  14,  but  whether  it 
would  work  equally  well  with  larger  tanks  remains  to  be  proved, 
as  the  weights  to  be  dealt  with  would  require  very  solid 
foundations,  and  these  al^e  not  easily  obtained  throughout  the 
length  and  width  recjuired  by  such  an  arrangement;  in  fact,  the 
space  taken  up  is  the  most  serious  defect  in  the  design,  and 
would  be  prohibitive  in  the  neighbourhood  of  towns  or  where 
the  land  was  valuable. 

In  the  Foxton  lift  the  tanks  are  of  equal  weight  and  the 
friction  is  overcome  by  a  small  steam  engin.9  ;  a  very  ingeniou.s 
arrangement  of  variation  of  gradient  allows  the  easy  stopping 
and  starting.  This  is  better  shown  by  a  diagram,  but  may  be 
described  shortly  in  this  way,  that  the  last  few  feet  at  the  top  are 
less  steep  than  the  remainder,  and  engage  a  second  set  of  wheels. 
As  therefore  the  descending  tank  enters  the  lower  water  it 
loses  weight,  but  the  ascending  tank  is  on  an  easier  gradient, 
so  the  work  required  is  the  same.  Conversely,  the  upper  tank 
starting  on  an  easy  gradient  does  not  act  so  powerfully  on  the 
lower  tank,  which  is  still  submerged. 

Another  difficulty  in  this  arrangement  when  applied  to  longer 
troughs  would  be  equalising  the  .stress  on  the  wire  ropes, 
so  as  to  ensure  the  tanks  moving  equally.  At  Foxton,  the 
weight  is  practically  taken  on  one  rope,  but  for  larger  troughs  it 
would  be  necessary  to  have  more,  and  then  it  is  doubtful  whether 
the  weight  would  be  divided  jn-operly. 

A  third  kind  of  inclined  plane,  first  used  at  Bude,  in  Comwall, 
and  on  the  Morris  Canal,  in  America,  and  in  some  parts  of 
Germany,  is  the  case  of  a  cradle  or  carriage,  similar  to  an 
ordinary  graving  dock  slipway,  the  boats  being  flat-bottomed 
and  sufficiently  strong  to  carry  the  cargo  when  drawn  out  of 
water;  it  is  obvious  that  this  form  is  only  applicable  to  boats  of 
small  dimensions,  otherwise  the  immense  strength  required  to 
prevent  distortion  of  the  boat  when  filled  with  cargo  and  placed 
high  and  dry  would  cause  a  serious  loss  of  carrying  power. 

Hydraulic  Lifts. 

The  most  serviceable  arrangement  for  overcoming  consider- 
able changes  of  level  which  has  so  far  been  put  into  practical 
use  is  the  hydraulic  lift,  examples  of  which  exist  at  Anderton, 
on  the  Weaver,  Les  Fontinettes,  near  St.  Omer,  France,  La 
Louviere,  Belgium,  and  Trent  Canal,  Canada.  The  first  of 
these  was  built  at  Anderton  in  1875,  on  the  advice  of  Mr.  (now 
Sir)  E.  Leader  Williams,  then  engineer  to  the  trustees,  in  con- 
sultation with  Mr.  Edwin  Clark,  and  is  very  fully  described  in 
the  Proceedings  of  the  Institution  of  Civil  Engineers  (vol.  45) 
by  the  late  Mr.  Sidengham  Duer. 

This  lift,  which  connects  the  river  Weaver  with  the  Trent 
nnd  Mersey  Canal,  is  suitable  for  vessels  not  exceeding  72  ft. 
long  bv  14  ft.  wide  by  .3  ft.  G  in.  draught  and  9  ft.  3  in.  headway, 
and  lifts  them  afloat  in  a  tank  of  water  through  a  vertical 
heiq-ht  of  50  ft.  The  total  weight  of  the  tank  and  water  is  240 
to  250  tons,  and  this  is  balanced  on  a  single  vertical  hydraulic 
ram  of  3  ft.  diameter,  the  cylinders  being  sunk  into  the  ground. 

Tliere  are  two  of  these  troughs,  and  when  working,  one  trough 
is  at  the  upper  and  one  at  the  lower  level.    Suitable  lifting  gates 

*  AVis' ract  ot  a  paper  ro.id  beforfi  the  Manchester  Association  of  Engineers  bv 
J-  A.  Saner,  M.I.C.E.,  on  .\pril  30th,  li)04. 


are  provided  at  each  end  of  the  troughs  and  also  on  the  approach 
at(ueduct.  additional  safety  gates  being  provided  at  the  shore 
end  of  thi'  aqtieduct.  The  joint  at  the  top  between  the  aqueduct 
and  trough  is  made  by  means  of  an  indiarubl>er  pad  shaped  to 
the  aqueduct  end,  and  arranged  on  a  wedged-shaped  bed,  against 
which  a  planed  timber  surface  (m  the  end  of  the  trough  presses 
as  it  rises  into  position.  All  the  hydraulic  valvts  are  controlled 
from  a  cabin  at  the  upper  level  by  one  man,  and  recently  electric 
plant  has  been  pu,t  down  for  controlling  the  stop  gates.  The 
operation  is  as  follows:  — 

Assume  a  boat  or  boats  in  cither  or  both  of  the  troughs,  the 
gates  are  closed,  and  as  the  boat  has  displaced  its  own  weight  of 
water,  the  weights  on  the  rams  are  not  altered.  The  lower  tank 
is,  however,  submerged,  and  resting  on  the  bottom  the  pressure 
on  its  ram  is  nil.  Communication  is  now  established  between 
the  two  presses,  and  the  upper  trough  commences  to  lift 
the  lower.  As  the  lower  trough  rises  out  of  the  water  an 
arrangement  of  syphons  draws  some  6  in.  or  8  in.  of  water  out  of 
it,  and  by  the  time  it  is  clear  of  water  it  is  ligMer  by  some  18  to 
20  tons  than  the  descending  trough.  This  difference  of  weight 
suffices  to  operate  the  machine  until  the  descending  trough 
touches  the  water  at  the  bottom,  when  equilibrium  is  again 
established,  about  4  ft.  6  in.  to  5  ft.  of  the  stroke  being  in- 
complete. At  this  point  communication  is  closed  between  the 
presses,  the  relief  valve  opened  in  the  case  of  the  descending 
trough,  and  pressure  previo>isly  stored  in  an  accummulator  by 
means  of  a  small  pump  is  admitted  to  complete  the  stroke  of 
the  ascending  trough. 

The  above  is  the  cycle  of  operations  as  originally  arranged; 
they  have,  however,  been  somewhat  modified  owing  to  the  fact 
that  the  accumulator  is  not  large  enough  ito  supply  at  once 
the  deficiency  in  the  larger  ram,  and  a  certain  amount  of  direct 
pumping  has  to  be  done.  Considerable  economy  has .  been 
obtained  recently  by  the  adoption  of  electric  power  in  place 
of  steam  and  manual  power,  the  current  being  obtained  from 
the  Northwich  Electric  Supply  Company.  The  engine  house 
now  has  a  complete  duplicate  plant,  the  old  boilers  being  in 
sufficiently  good  order  to  meet  any  accidental  stoppage  of  the 
electric  supply.  The  steam  pumps  have  been  left  as  before, 
and  the  new  electrically-operated  pump  erected  in  an  annexe. 

In  addition  to  the  lift  machinery,  power  is  also  converted 
from  the  440  volts  pressure,  at  which  it  is  delivered  by  the 
supply  company,  to  105  volts  for  use  in  lighting  certain  ware- 
houses and  working  grain  hoists  and  transhipper.  The  new 
pump  is  worked  at  440  volts,  but  all  the  small  motors  for  lifting 
the  gates  are  at  105  volts,  there  being  a  battery  of  accumulators 
to  equalise  the  loads. 

The  principles  of  construction  of  Anderton  lift  govern  all  the 
other  lifts  mentioned  above ;  they  differ  in  certain  details,  such 
as  being  provided  with  a  dry  chamber  below  instead  of  a  wet 
dock,  an  arrangement  of  great  value  in  enabling  easy  access  to 
the  press  heads  and  stuffing  boxes;  the  dimensions  are  also 
much  greater,  those  at  La  Louviere  carrying  400  ton  vessels 
and  having  a  gross  weight  of  trough  and  water  of  1,037  tons, 
the  rams  being  2  metres  6  ft.  6f  in.  diameter.  Tliose  recently 
built  in  Canada  have  a  lift  of  65  ft.,  and  troughs  139  ft.  by 
33  ft.  by  8  ft.,  which  means  approximately  1,000  tons  of  water 
without  the  carrying  trough  and  girders. 

There  can  be  no  doubt  that  within  reasonable  dimensions  the 
hydraulic  vertical  lift  is  a  very  serviceable  machine,  and  with 
proper  care  can  be  made  to  last  a  considerable  time  without 
serious  repair.  They  have,  however,  one  very  weak  point,  and 
that  is  the  grooving  and  softening  of  the  main  rams,  more 
especially  where  constantly  submerged.  At  Anderton  a  certain 
amount  of  softening  and  grooving  has  taken  place,  and  appears 
to  be  extending,  so  that  in  cour.se  of  time  it  will  be  necessary  to 
renew  the  rams.  How  long  they  will  last  it  is,  of  course, 
not  possible  to  predict,  but  when  they  have  to  come  out  the 
expense  will  be  very  considerable.  The  immediate  trouble  caused 
by  the  grooving  is  the  tearing  of  the  packing  in  the  stuffing 
boxes  and  loss  of  pressure  water. 

Anderton  has,  however,  done  very  cood  work  during  its  30 
years  of  existence,  and  has  fully  justified  the  expectations  of 
the  designers.  In  future  similar  lifts  it  would  be  better  to  use 
masonry  and  brickwork  wherever  possible  instead  of  iron,  as  the 
cost  of  painting  and  inevitable  corrosion  of  the  latter  when  in 
contact  with  water  is  a  serious  consideration  in  course  of  time. 

Heinriche^tbukg  Lift. 
I  will  now  describe  a  novel  form  of  lift  recently  erected  near 
Heinriclienburg  on  the  Dortmund  Ems  Canal,  Germany.  This 
machine  has  a  tank  68  metres  long,  8"5  metres  wide,  and  2'5 
;netres  deep,  and  operates  through  14  metres  change  of  level. 
Instead  of  the  single  hydraulic  ram  which  supports  the  lifts 
described  above,  there  are  five  water-tight  barrels,  or  caissons, 
sunk  into  as  many  shafts,  or  wells,  under  the  centre  line  of  the 
main  tank.  These  barrels  are  constructed  so  that  their  buoyancy 
exactly  counteracts  the  weight  of  the  tank  and  water  in  which 
the  vessel  floats,  so  that  there  is  practical  equilibrium.  Each 
barrel  is  8'3  metres  diameter,  and  the  bottom  when  down  is 
sunk  34  metres  bejow  the  lower  water  level.    When  raised,  the  top 
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of  earh  barrel  is  about  level  with  the  surface  of  the  lower 
water  level. 

In  order  to  work  the  machine  it  is  only  necessary  to  overcome 
the  inertia  of  the  mass,  and  this  is  done  by  means  of  four 
vertical  screws,  two  phxced  on  each  side,  and  by  turning  these 
screws  through  suitable  nuts  tlie  whole  machine  is  raised  ov 
lowered.  Thfs  motion  of  the  screws  is  done  by  means  of  a 
120  H.P.  electric  motor.  Tlie  details  of  gates  and  other  parts 
are  similar  to  the  older  machine,  the  whole  design  is  excellently 
finished  off,  and  with  the  exception  of  the  cost  is,  I  believe, 
perfectly  satisfactory.  Since  writing  this  I  have  heard  there 
is  difficulty  iu  keeping  the  vertical  screws  properly  oiled. 

It  is,  of  course,  more  easy  to  criticise  than  to  design  such  a 
structure,  but  in  the  author's  opinion  there  are  several  points  of 
weakness  in  it.  In  the  first  place,  the  labour  and  cost  of 
sinking  five  wells  9'2  metres  diameter  and  36  metres  below  the 
surface  of  the  lower  water  level  must  have  been  very  great. 
Thes3  wells  are  under  the  main  structure,  and  are  not  accessible 
for  clea'uing  out,  so  that  there  is  likely  to  bs  an  accumulation 
of  mud  and  other  debris,  which  may  in  time  consolidate  under 
the  barrels.  Then  again,  the  barrels,  being  constructed  of 
iron  or  steel,  are  likely  in  time  to  corrode,  and  cannot  possibly  be 
got  at  without  entirely  emptying  the  wells  and  tank  chamber. 
Another  objection  is  the  amount  of  stiffening  girder  required 
to  brace  all  the  barrels  together,  all  of  which,  together  with 
tlie  overhead  girders  and  girders,  will  require  constant  painting 
and  attention  after  the  first  few  years.  And  last,  but  not 
least,  in  severe  weather  it  is  possible  the  ice  may  cause  trouble 
in  tlie  lower  chamber,  and  by  adhering  to  the  numerous  sections 
of  bracing  and  girder  work  prevent  the  free  working  of  the 
machine. 

Conclusion. 

In  giving  you  this  brief  and  somewhat  cursory  account  of  the 
different  methods  of  transporting  laden  vessels  from  one  level  of 
a  canal  to  another,  I  do  not  wish  to  appear  hypercritical.  I 
have  liad  great  opportunity  of  studying  the  difiereiit  methods, 
and  the  behaviour  of  the  different  materials  when  exposed  to 
the  action  of  wind  and  water,  and  merely  wish  to  point  out  what 
in  my  opinion  are  the  weak  points  of  each.  Most  of  these  arrange- 
ments will  do  good  service,  but  it  so  often .  happens  in  works 
of  this  kind  that  the  bill  for  repairs  and  maintenance  is  so  large 
that  it  would  very  amply  repay  the  additional  cost  of  substituting 
masonry  for  iron  and  steel  in  the  first  place.  I  venture,  there- 
fore, to  thint  no  really  satisfactory  machine  for  this  kind  of 
work  will  be  found  unless  it  is  largely  composed  of  masonry,  or 
its  substitute,  concrete,  upon  which  time  and  weather  make 
little  or  no  impression.  I  have  to  express  my  indebtedness  for 
some  of  the  information  in  this  paper  to  Mr.  Vernon  Harcourt's 
book  on  rivers  and  canals,  and  also  to  the  Minutes  of  Prooecding.s 
of  Civil  Engineers. 


NEW  WESTINGHOUSE  TURBINE. 


Mk.  George  Westinghou.sb  lias  recently  taken  out  a  patent 
for  the  vertical  turbine  sliowu  in  tlie  accoaipanying 
engravings.  Steam  is  admitted  to  the  ring  A,  ligs.  1  and 
2,  and  acts  through  a  number  of  groups  of  expansion 
nozzles  equally  spaced  about  the  periphery  of  the  turbine 
in  order  to  avoid  any  tendency  to  unbalance  the  rotating 
di  um.  These  nozzles,  of  which  the  patent  drawing  shows 
three  sets  spaced  at  120  deg.,  deliver  the  steiiiu  upon  a 
circumferential  .series  of  blades,  as  best  seen  in  fig.  2,  which 
exhaust  it  into  the  annular  chamber  B,  whence  it  expaJids 
through  the  several  sets  of  alternating  fixed  and  stationary 
vanes  shown  to  the  exhaust  chamber  C  which  is  connected 
with  the  condenser.  The  large  top  of  the  revolving  drimi 
D  is  thus  exposed  to  the  vacuum,  and  the  object  of  the 
invention  is  to  utilise  the  atmospheric  pressure  upon  the 
under  side  of  the  drum  to  support  the  weight  of  the 
revolving  parts. 

The  chamber  immediately  below  the  rotating  drum  is 
drained  by  the  trap  F,  and  is  open  to  the  atmosphere.  If, 
as  when  the  turbine  is  run  non-condensing,  the  pressure 
of  the  atmosphere  is  insufficient  to  lift  the  revolving  parts, 
greater  pressure,  as  of  co-mpressed  air,  may  be  admitted 
through  the  pipe  E.  If  from  any  cause  the  pressure  in 
the  lower  chamber  becomes  more  than  enough  to  support 
the  revolving  parts,  the  shoulder  made  by  reducing  the 
shaft  diameter  at  G,  which  is  reinforced  with  a  bevel-edged 
wearing  plate,  will  be  lifted  sliglitly  off  from  the  flange 
upon  wliich  it  sets,  and  the  air  allowed  to  escape  between 
the  cylinder  of  wliich  that  flange  is  a  part  and  the  shaft. 


This  cylinder  is  externally  threaded  and  the  contact  of  its 
flange  with  the  shoulder  (jii  tlie  siiaft  may  bo  adjusted  by 
turning  it  up  or  down  by  means  of  the  worm-wheel  H. 
The  shaft  is  further  supjiorted  by  tlie  adjustable  step 
bearing  J  at  its  lower  end,  into  wliich  oil  is  forced  through 


Fio.  1. 


the  pipe  K,  a  branch  L  from  which  conveys  oil  to  the 
upper  bearing.  Between  the  two  bearings  is  a  ball  and 
socket  bearing  M. 

To  avoid  leakage  of  steam  into  the  cliamljer  below  the 
drum  packing  rings  are  provided  at  N  and  0.    A  recess 


Fio.  -'.  Fig.  o. 


is  also  cut  in  the  case  and  connected  by  the  pipe  I*  to  one 
of  the  lower  stages  of  the  turbine,  so  that  the  tendency 
of  the  steam  which  finds  its  way  to  this  recess  will  be  to 
pass  upward  into  the  lower  pressure  stages  and  be  utilised 
on  the  later  vane,  rather  than  to  pass  on  through  the 
lower  packing  rings.  Between  the  series  N  and  0  of 
rings  is  a  chamber  Q  connected  by  the  pipe  R,  fig.  2,  with 
the  inlet  S,  fig.  3,  of  a  regulating  valve,  shown  in  position 
at  T,  fig.  2,  and  in  section  in  fig.  3.    The  pressure  in  the 
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chamber  (}  thus  acts  on  the  under  side  of  the  diaphragm, 
and  is  resisted  by  the  spring  shown  and  by  the  pressure 
in  the  chamber  below  the  drum  to  which  the  top  of  the 
regulating  valve  is  connected  by  the  pipe  V.  When 
sufficient  leakage  steam  accumulates  in  the  chamber  Q  the 
valve,  fig.  3,  is  raised  and  the  excess  allowed  to  blow 
through  into  the  exhaust  jjassage.  By  adjustment  of  the 
sp)'ing  above  the  diaphragm  any  desired  pressure  in  excess 
of  that  in  the  chamber  below  the  dium  may  be  main- 
tained in  the  chamber  Q. — Poirer. 


COMPOUND  LOCOMOTIVES. 

Bj'  Charles  S.  Lake. 

'Ihb  subject  of  locojnotive  compounding  is  one  which 
possesses  a  paiticular  signiiicance  at  the  present  moment 
in  this  country,  and  those  who  have  devoted  special 
attention  to  it  appear  tO'  be  generally  united  upon  the  one 
main  point  at  all  events,  viz.,  that  the  time  has  arrived 
\\l;en  a.  tiiorough  and  impartial  trial  should  be  given  to 
the  compound  locomotive  in  Great  Britain  and  an  earnest 
endeavour  made  to  arrive  at  a  definite  understanding  as 
to  its  merits  and  demerits  in  comparison  witli  those  of 
the  simple  locomotive. 

The  lirst  thing  with  which  we  have  to  concern  ourselves 
is  the  question  of  what  it  is  that  we  hojje  and  expect  to 
gain  by  compounding  locomotive  cylinders.  Economy  in 
steam  consumption  is,  of  course,  the  principal  advantage 
derived  from  such  practice ;  but  if  we  fc^llow  the  matter 
to  its  logical  conclusion,  we  find  that  other  advantages 
accompany  this  primary  characteristic  if  tlie  engine  be 
well  and  scientifically  designed.  llie  precise  nature  of 
these  can,  however,  be  referred  to  later  on. 

It  may  be  said  that  the  aim  and  object  of  those  who- 
advocate  the  compound  principle  is  noti — ^as  many  people 
seem  to  suppose — necessarily  that  of  jjroviding  a  iiiore 
powerful  locomotive  than  the  simple,  but  rather  to  produce 
an  engine  which,  whilst  being  in  eveiy  way  the  latter's 
equal  in  power,  will  perform  the  work  allotted  to  it  with 
a  lesser  waste  of  energy,  and  generally  in  a.  more  satisfactory 
manner,  than  the  simjjle  engine.  In  view  of  the  fact  that 
matters  are  nearing  a  crisis  in  the  direction  of  locomotive 
pioportions  in  Greati  Britain,  owing  to  tlie  loading  gauge 
restrictions  and  the  hampering  effect  they  have  upon  further 
developments  in  the  size  of  boilers,  it  becomes  increasingly 
necessary  to  find  a  means  whereby  every  ^Dound  of  steam 
generated  may  be  turned  to  useful  account  and  the  utmost 
peicentage  of  work  value  extracted  from  it  before  it  is 
ejected  into>  the  atmosphere  ;  and  it  is  because  of  this  fact 
that  the  advisability  of  seriously  discussing  the  merits  of 
locomotive  conqjounding,  and  putting  them  to  practical 
tests,  is  of  such  vast  importance  at  the  present  time.  It 
would  be  idle  to  dispute  the  fact  that  the  sinqjle  engine 
is  adec]uately  suited  to  the  purpose  of  haiding  heavy  loads 
over  the  lianlcst  roads  in  the  country  at  high  average 
s|  eeds,  and  if  that  were  th.e  full  extent  of  the  subject  there 
would  be  little  further  to  say ;  but,  on  the  conti'aiy,  it  is 
but  the  commencement  of  the  study^  of  what  has  correctly 
been  termed  the  most  freely  discussed  yet  least  definitely 
understood  problem  comiected  with  locomotive  engineering. 
The  fact  that  upon  many  of  tlie  principal  railways  in  this 
countiy  locomotives  provided  with  two  cylinders  of  19  in. 
or  20  in.  in  diameter  by  26  in.  stroke  are  performing  the 
most  admirable  work  in  every-day  sei^vice  is  accepted  by 
some  as  conclusive  evidence  tliat  such  engines  are  in  every 
respect  the  best  and  most  adequately  suited  for  the  purpose 
of  dealing  with  the  traffic,  and  it  is  iiointed  out  that  the 
number  of  such  engines  is  constantly  being  added  to,  thus 
further  em])hasising  the  contention  advanced. 

It  musti  be  admitted  that,  in  so  far  as  actual  haulage — ' 
i.e.,  getting  the  loads  over  the  ground  in  scheduled 
time — is  concerned,  nothing  can  alter  that  fact ;  but  it  is 


equally  certain  that  the  work  is  being  performed  extrav{t- 
gantly  and  with  less  regard  to  economy  in  steam  consunqi- 
tion  than  would  seem  to  be  desirable  after  everything  has 
been  talien  into  accomit.  The  princijjal  objections  urged 
against  the  compound  by  the  adherents  of  the  simple 
locomotive  are — multiplication  of  parts,  and  consequeiit 
increase  in  cost  of  construction  and  maintenance,  uncertainty 
in  starting,  and  less  adaptability  to  the  varying  conditions 
of  traffic. 

As  regards  the  first-named  objection,  it  cannot,  of  course, 
be  denied  that  in  cases  wherein  more  than  two  cylinders 
are  enq^loyed  the  number  of  working  parts  nmst  necessarily 
be  increased;  but  it  does  not  by  any  means  follow  that 
multiplication  of  parts  entails  complication  of  the  same, 
or,  at  anyiate — if  iuiir-splitting  differences  are  to  be 
recognised — ^that  complication  in  itself  is  a  drawback,  from 
a  working  pointi  of  view. 

The  two-cylinder  conqjound  is  not  looked  upon  witli 
favour  nowadays  so  far  as  Great  Britain  is  concerned. 
Some  years  ago  Mr.  T.  W.  Worsdell  built  a  number  of  such 
locomotives  for  the  Great  Eastern,  and  subsequently  for 
the  North-East ei'n  Railway,  but  later  practice  is  strongly  in 
the  direction  of  utilising  either  three  or  four  cylinders.  Upon 
the  Continent  and  in  the  United  States  a  large  number  of 
two-cylinder  conqiounds  are  to  be  found,  but  it  may  be 
said  generally  of  European  practice  that  the  four-cylinder 
tyj)e  is  growing  in  favour,  whilst  the  others  are  for  the 
moment  not  receiving  nmch  attention. 

Tlie  division  of  cylinder  capacity  and  the  relative  areas 
of  the  high  pressure  and  the  low  pressure  are  matters 
wliich  engage  the  close  attention  of  those  who  imdertake 
the  task  of  designing  conqjound  locomotives.  The  generally 
accepted  ratio' between  high  and  low  pressiu'e  is  about  2  to  1, 
so  that  the  exhaust  steam  from  the  first  cylinder  will  be 
expanded  to  twice  its  volume  in  the  second  cylinder,  and 
the  power  developed  in  the  latter  will  be  equal,  or  nearly 
so,  to  that  developed  in  the  former.  Thus  a  locomotive 
fitted  with,  say,  one  19  in.  by  26  in.  high-pressure  cylinder 
and  one  30  in.  by  26  in.  low-pressure  cylinder  will  be 
approximately  synonymous  as  regards  power  to  an  engine 
provided  with  two  19  in.  by  26  in.  sinqile  cylinders  only, 
and  should  be  capable  of  the  same  work,  with,  of  course,  a 
greater  economy  in  working.  The  point  of  cut-off  in  the 
high-pressure  cylinder  of  the  compound  locomotive  will 
naturally  be  nmch  later  than  in  either  individual  cylinder 
of  the  simple  engine,  but  will,  under  normal  conditions,  be 
about  the  same  as  the  sum  of  the  percentage  of  piston 
stroke  at  wliich  cutroff  takes  place  in  the  combined  cylinders 
of  the  simple  engine,  and  there  is  not  much  difference 
between  a  locomotive  which  cuts  off  at  from  20  to  25  per 
cent  in  two  cylinders  and  one  which  cuts  off  at,  say, 
50  per  cent  in  one  cylinder. 

The  tendency,  nowadays,  however,  is  to  divide  up  tlie 
cylinder  capacity  of  compound  locomotives,  partly,  no 
doubt,  on  account  of  the  difficulty  of  carrpng  exceptionally 
large  cylinders  outside  the  frames,  and  also  for  the  reason 
that  superior  balancing  of  the  engine  is  secured  by  such 
division,  the  work  done  being  distributed  over  three  or 
four  cranks  in  place  of  two.  By  employing  three  cylinders 
and  three  cranks  the  latter  may  be  arranged  at  a  relative 
angle  to  one  another  of  120  deg.,  and  by  this  means  a 
very  even  turning  moment  is  obtained.  The  same  may 
be  said  of  the  four-cylinder  engine,  for  in  this  case  the 
high  and  low  pressure  cranks  on  each  side  may  be  placed 
180  deg.  apart  and  at  an  angle  of  90  deg.  to  those  on  the 
opposite  side,  thus  locating  a  crank  pin  at  every  quarter 
of  the  stroke  and  providing  a  unifonn  turning  effort. 
Nothing  is  to  be  gained  by  dividing  up  cylinder  capacity 
so  far  as  the  nominal  output  of  power  is  concerned,  for  a 
two-cylinder  engine  would  do  all  that  is  required  bx  this 
respect  if  snace  could  be  found  for  cylinders  of  a  diameter 
suitable  for  the  needs  of  the  work  to  be  performed,  but 
the  other  points  mentioned  cannot  be  realised  unless  a 
'   minimum  of  three  cylinders  are  employed. 
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A  great  deal  of  atteutiou  is  being  giveu  just  now  to  the 
claims  of  those  locomotives  which  are  adaptable  to  varying 
methods  of  working,  and  which  are  so  arranged  that  they 
may  be  operated  eitlier  as  simple,  semi-conqiound,  or 
comjjound  locomotives.  This  plan  is  incorporated  botli  in 
the  Smith  and  de  Glehn  systems.  The  Webb  system,  on 
the  other  hand,  is  "  all  compound,"  and  under  no  circum- 
stances whatever  can  steam,  at  boiler  pressure,  be  admitted 
into  the  low-pressure  cylinders.  Tlie  latter  statement 
applies  with  equal  force  to  tlie  llielvie  system,  to  which 
refei'ence  will  be  made  subsequently. 

In  the  Smith  system  three  cylinders  are  employed,  one 
high  and  two  low  pressure,  and,  as  exemplifying  this  system 
in  its  most  approved  form,  we  may  turn  our  attention  to 
the  compound  locomotives  on  the  Midland  Railway,  of 
which  five  are  at  present  in  service.  These  engines  have 
one  19  in.  by  26  in.  high-pressure  cylinder  between  and  two 
21  in.  by  26  in.  low-pressure  cylinders  outside  the  frames, 
all  driving  the  same  axle,  viz.,  that  of  the  front  pair  of 
coupled  wheels,  a  second  pair  being  provided  behind  tlie 
firebox.  Now,  in.  view  of  the  foregoing  figures,  it  will  be 
obvious  that  when  starting  with  a  heavy  load  or  working 
up  very  steep  gradients  it  will  generally  be  necessary  to 
admit  boiler  steam  to  the  low-pressure  cylinders,  and  thus 
when  requiring  augmented  power  to  resort  to  simple 
working  for  the  time  being. 

The  writer  has  been  informed  by  a  competent  authority 
t)iat  the  periods  during  whicli  it  is  necessary  tO'  employ 
this  method  are  of  a  limited  character,  and  that  the  work 
done  by  the  engines  as  compounds  forms  a  veiy  high  per- 
centage of  the  whole.  The  manner  in  which  boiler  steani 
is  admitted  to  the  low-pressure  cylinders  aiid  is  diverted 
from  the  high-pressure  cylinder  so  as  to  escape  directly 
into  the  atmosphere  is  as  follows :  Aii  automatic  regulating- 
valve  is  placed  upon  the  side  of  the  smoke  box,  and  by 
means  of  this  steam  at  a  predetermined  pressure  is  admitted 
to  the  low-pressure  steam  chest.  This  regulating  valve  is 
so  arranged  that  when  the  maximum  pressure  allowed  in 
tlie  low-pressure  chest  is  attained  further  supply  of  steani 
direct  from  the  boiler  is  automatically  cut  oft' ;  thus  excessive 
strains  are  avoided  on  the  moving  parts,  and  although 
the  boiler  pressure  is  1951b.  per  square  inch,  none  of  the 
pistons  are  ever  subjected  to  a  pressure  equal  to  that  of 
tlie  pistons  in  a  simple  engine  working  with  a  boiler 
jiressure  of  170' lb.  When  working  compound  the  pressure 
in  the  low-pressure  chest  varies  from  401b.  to  601b.  per 
square  inch,  according  to  the  position  of  the  reversing 
gear;  but,  as  has  already  been  pointed  out,  when  the 
engine  is  starting  or  W'Orking  a  heavy  train  up  a  steep 
incline  increased  power  can  be  obtained  by  admitting 
steam  from  the  boiler  through  th.e  regulating  valve  referred 
to,  and  so  to  the  low-pressure  cylinder  for  as  long  a  time 
as  is  necessaiy.  The  amount  of  steam  that  can  be  passed 
by  the  regulating  valve  between  tlieiiiinimum  and  maximum 
limits  is  governed  by  a  controlling  valve  placed  in  the 
cab.  By  manipulating  this  valve  tlie  driver  can  vary  the 
low-pressure  steam-chest  pressure  to  suit  the  work  in  hand. 
A  gauge  is  provided  in  tlie  cab  which  shows  the  driver 
the  amount  of  pressure  that  the  engine  is  working  with 
in  tlie  low-pressure  steam  chests. 

In  the  Webb  system  no  iii'ovision  is  made  for  the 
admission  into  the  low-pressure  cylinder  of  boiler  steam, 
so  that  it  is  compulsory  to  work  compound  under  all 
conditions,  and  in  the  case  of  the  three-cylinder  locomotives 
built  upon  this  system,  wliich  have  uncoupled  driving 
wheels,  difficulty  in  starting  is  frequently  met  with,  and 
it  must  alwaj's  be  so  in  cases  where  side  rods  are  absent 
and  no  means  are  provided  whereby  the  force  exerted  Ity 
the  low-pressure  piston  may  be  augmented  under  circum- 
stances calling  for  the  develoi'inent  of  increased  initial  or 
subsequent  eft'ort.  The  dc  Glehn  system  is  the  same  as 
the  Smith  in  respect  of  its  capacity  for  variable  working. 
An  intercepting  valve  is  provided  which  allows  of  boiler 
steam  at  a  reduced  pressure  being  admitted  to'  the  low- 


pressure  cylinders,  thus,  in  Mr.  de  Glehn's  own  words, 
"  enabling  you  to  obtain  an  exceptionally  rapid  start,  as 
Ijy  simultaneously  introducing  steam  to  the  large  cylinders 
the  start  is  effected  by  what  answers  to  twO'  engines  (four 
Clanks),  one  high  and  the  other  low  pressure.  The  inter- 
ce]jting  valve  enables  you  to  run  the  engine  with  the 
high-pre.-isure  cylinders  alone  or  the  low-i)ressure  cylinders 
alone  in  case  of  accident  to  cittier  iiair ;  it  also  enables  you 
when  starting  on  a  Lank  to  exert  an  exceptional  pull. 
None,  I  think,  will  undei-value  the  marked  superiority  of 
these  four-cj'liiider  compounds  over  oidinary  engines  in 
their  rapidily  and  certainty  of  starting  and  getting  up 
speed. 

Reference  has  already  been  made  to  the  system  of  com- 
pounding introduced  by  Mr.  John  Riekie,  late  locomotive 
superintendent  on  Indian  railways.  Mr.  Riekie  advocates 
the  use  ol'  three  cylinders,  as  in  the  Webb  and  Smith 
systems,  but  the  method  of  application  is  wholly  different 
to  that  of  the  others  mentioned.  I'he  distinguishing 
feature  of  the  plan  under  notice  is  that  in  many  respects 
the  same  conditions  are  observed  in  working  as  in  the  case 
of  the  ordinaiy  two-cylinder  simple  engine.  The  high- 
pressure  cylindei  capacity  is  large ;  in  fact,  it  is  ec]^ual  to 
that  customary  in  the  majority  of  simple  locomotives  at 
the  present  time.  Two  18  in.  by  26  in.  ov  19  in.  by  26  in. 
high-pressure  cylindeis,  placed  outside  the  frames,  are 
supplemented  by  a  30  in.  or  31  in.  by  26  in.  low-pressure 
cylinder  between  them,  there  being  necessarily  three  cranks, 
which  are  placed  at  a  relative  angle  of  120  deg.  to  one 
another,  the  driving  wheels  being  coupled.  The  average 
cut-off"  in  the  first  cylinders  is  the  same  as  in  the  majority 
of  simple  locomotives,  viz.,  at  from  18  to  25  per  cent  of 
the  stroke,  instead  of,  as  in  tlie  vast  majority  of  compound 
locomotives  where  the  high-pressure  cylmders  are  resti  icted 
to  13  111.  or  li  in.  diameter,  at  from  50  to  65  jjer  cent. 
Thus  expansion  commences  at  a  very  early  period  of  the 
stroke  and  continues  tliroughouti  each  high-pressure 
cylinder  and  finally  in  the  low-pressure,  so  that  whilst  the 
initial  jn-essure  may  be  anything  froin  1751b.  upwards,  the 
terminal  pressure  will  be  as  low  as  is  consistent  with  the 
requirements  of  the  draught,  and  the  utmost  practical 
amount  of  work  is  extracted  from  each  volume  of  steam 
before  the  latter  is  ejected  into  the  atmosphere.  For  this 
system  it  is  claimed  that  no  difficulty  is  experienced  at 
starting  or  on  heavy  grades,  as  with  the  large  high-pressure 
cylinders  employed  all  the  starting  power  required  is 
provided  without  having  recourse  to  an  intercepting  valve ; 
whilst,  further,  when  the  engine  is  working  on  banks  the 
combined  cylinder  area  is  equal  to  that  of  thi-ee  18  in.  or 
19  in.  by  26  in.  cylinders  working  under  the  conditions 
oL'served  with  two-cylinder  simple  loco-motives.  It  is 
hardly  necessary  to  point  out  that  it  would  be  next  to 
impossible  to  supply  three  cylinders  of  the  diameter  named 
with  steam  direct  from  the  boiler  ;  indeed,  two  cylinders 
of  19  in.  by  26  in.  are  quite  sufficient  to  tax  the  resources 
of  the  boiler  of  the  majority  of  British  locomotives  when 
the  engine  is  developing  maximum  power  on  express 
]>assenger  duty. 

But,  apart  from  all  considerations  of  '•  type "  and 
"  system,"  there  is  the  broad  fact  that  the  compound 
locomotive  in  some  form  or  another  is  worthy  of  trial,  and 
that  until  investigations  are  cariied  out  on  thorough  and 
scientific  lines  nothing  material  will  be  accomplished. 
'I'liese  remarks  apply  more  specifically  to  this  countiy, 
for  upon  the  Continent  such  investigation  has  been  under- 
taken, and  is  still  in  progress,  and  it  would  be  unfair 
and  contrary  to  facts  if  the  results  arrived  at  were 
described  as  unsatisfactoiy. 

Marine  and  stationary  engino  praciice  i>rovidc  instances 
of  what  may  be  accomplished  by  compounding.  It  is  not 
to  be  expected  that  the  apjilicttion  of  the  principle  to 
locomotives  will  ever  meet  with  the  same  measure  of 
success  as  has  been  the  case  in  the  other  practice  referred 
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to,  the  couditiuus  of  working  being  wholly  different,  for 
whereas  on  the  one  hand  tlie  speed  is  constant,  or  jjrauti- 
cally  so,  and  the  work  all  round  of  a  uniform  standard, 
on  the  otlier  hand  both  are  uncertain  and  variable,  which 
makes  all  the  difference  in  the  world.  Further,  the  valve 
gear  of  a  locomotive  cannot  be  adjusted  with  the  same 
degree  of  nicety  toi  obtain  the  best  results  and  left  tliei'e 
as  in  the  other  types  referred  to,  and  the  difficulty  met 
with  in  overcoming  compression  is  a  \ery  real  and 
hampering  one. 

It  must  also  not  lie  forgotten  that  whereas  in  marine 
and  stationary  engines  condensing  is  almost  invariably 
resorted  to,  such  a  feature  of  working  is  absolutely 
inconsistent  with  the  work  of  a  locomotive,  and  cannot  be 
employed  except  under  certain  conditions  not  coming 
within  the  scope  of  the  present  discussion. 

The  compound  locomotive  is  far  from  being  the  perfected 
machine  many  would  have  us  believe,  but  in  the  writer's 
opinion  it  is  capable  of  development  to  a  pitch  of  much 
greater  excellence  than  has  been  reached  up  to  the  present, 
and  along  the  paths  which  have  been  outlined. 


INVENTIONS  OF  THE  WEEK. 

By  Mabks  and  C'i^ekk,  T/a'  I'l-iir/iccil  Engineer  Patent  Agency, 
18,  Soiithainjiton  Builtliug's,  Cliaiiecry  Lane,  London,  W.C. ; 
30,  Cross  Street,  Manchester;  and  13,  Temple  Street, 
Birmingham. 

77ie  first  date  given  after  the  number  of  each  specification  is  the  date 
of  application.  The  second  date  is  that  of  the  advertisement  of 
acceptance  of  the  complete  specifications. 

The  following  accepted  specifications  were  advertised  on  the  date 
mentioned,  and  within  two  months  of  such  date  any  person  properly 
interest(d  can  oppose  the  sealing  and  grant  of  the  patent  by  giving 
formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  specification  herein  referred  to,  or  o/  any  other  published 
patent  specification,  will  be  forwarded  post  free  for  one  shilling  upon 
application  being  sent  to  Messrs.  Marks  and  Clerk  at  either  of  the 
above  addresses. 

Diaphragm  Pumps.    S.  A.  Houstmann  and  R.  C.  Fui.i.ei!. 

No.  3977,  of  17th  February,  1904.  Ad.  of  ac,  27th  April  1904..— 
This  invention  relates  to  diaphragm  pumps  for  use  in  connection 
with  internal-combustion  engines,  and  consists  in  the  com- 
bination of  a  diaphiugm  vibrated  by  the  varying  ])ressnres 
within  the   combustion   chamber,    a   case    for    the  diaphragm 


Specification  No.  3977,  of  1904. 

mounted  on  the  cylinder  head,  a  valve  box  mounted  on  the 
diaphragm  case,  and  valves  permitting  the  flow  of  liquid  in 
only  one  direction,  the  main  object  being  to  provide  a  simple 
means  of  calculating  the  water  from  the  engine  to  the  tank  or 
radiator^  and  vice  verM. 

Internal-combustion  Engines.  K.  E.  Phillu-s.  No. 
9097,  of  22nd  April,  1903.  Ad.  of  ac,  27th  April,  1904.— This 
invention  relates  to  intcrnal-combxistion  engines,  and  it  con- 
sists of  an  improved  method  of  operating  and  controlling 
the  inlet  or  admission  valves,  the  object  being  to  combine  the 
good  points  of  both  the  atmospheric,  or  automatic  and  rthe 
mechanically  operated  valve,  and  to  eliminate  the  bad  points  of 
both.  According  to  this  invention,  the  admission  valve,  which 
IS  of  the  lift  type  arranged  to  close  the  port  or  jjassagc  Ijetwcen 
tile  inlet  pipe  and  the  combustion  end  of  the  cylinder  and  to 


lift  inwardly — i.e.,  towards  the  cylinder  is  retained  on  its 
seating  by  a  spring  strong  enough  to  ensure  its  positive  closing. 
The  pressure  of  this  spring  is  removed  from  the  valve  in  advance 
of  the  time  it  is  due  to  open,  and  is  restored  to  it  to  cause  it 
to  close  by  suitable  mechanical  means,  such  for  instance  as 
that  usually  employed  in  mechanically  operated  valves,  viz.,  by 
motion  from  a  cam  on  the  half-motion  shaft.  Owing  to 'the 
pressure  in  the  cylinder  during  the  exhaust  stroke  of  the 
piston  the  valve  is  retained  on  its  seating  after  the  pressure  of 
the  spring  is  removed  from  it  by  the  pressure  of  the  exhaust 
gases  in  the  cylinder  alone,  and  consequently  it  is  free  to  open 
automatic'iilly  immediately  the  pressure  in  the  cylinder  falls 
to  that  in  the  induction  pipe.    For  the  same   reason  it  is 


Specification  No.  9077,  of  1903. 

immaterial  within  certain  limits  at  what  i)art  of  the  exhaust 
stroke  of  the  piston  the  jsrcssure  of  the  sjH'ing  is  removed  from 
the  valve  so  long  as  it  is  in  advance  of  the  time  when  the  valve 
should  open.  The  valve  is  preferably  aiTanged  so  that  it  opens 
by  gravity,  thereby  ensuring  its  quick  action.  Fig.  1  shows 
an  arrangement  in  which  the  motion  for  operating  the  inlet  valve 
mechanism  is  taken  from  the  earn  operating  the  exhaust  valve. 

Apparatus  for  Drilling,  Screwing,  and  Making  a 
Pipe  Connection  under  Pressure.  Clauk,  No.  i0977,  of 
14th  May,  1903.    Ad.  of  ac,  April  27th,  1904.— This  invention 


Fio.  1. 

Specification  No.  10977,  of  1903. 


FiQ.  2 


relates  to  an  apparatus  for  drilling,  screwing,  and  making  a  pipe 
connection  with  a  pipe  or  vessel  containing  fluid,  air,  or  steam 
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under  pressure,  and  consists  in  the  combinaition  of  a  saddle 
with  a  casting  detachably  held  in  position,  a  coned  valve  with 
stuffing  boxes  through  which  the  various  tools  and  parts  are 
actuated  and  a  seat. 

Automatic  Cut-oflF  Gear  for  Internal-combustion 

Engines.  W.  J.  Ckossley.  No.  13500,  of  June  17th,  1903.  Ad. 
of  ac,  2rth  April,  1904.  This  invention  relates  to,  in  an  internal 
combustion  motor,  the  arrangement,  use,  and  apijlication  of 
a  cut-off  valve  attached  to  the  piston  of  a  small  cylinder,  this 
valve  being  operated  when  air  is  admitted  more  or  less  freely  to 
the  closed  end  of  the  small  cylinder  by  the  suction  of  the  main 
piston  to  close  more  or  less  rapidly  the  gas  and  air  admission 
ports  and  regulate  the  supply  of  explosive  mixture  to  the  motor 
cylinder,  but  is  prevented  from  being  operated  by  the  non- 


Fio.  1. 

Specification  No.  13500,  of  1903. 


Fig.  2. 


admission  of  air  and  consequent  vacuum  behind  the  piston  head 
in  the  closed  end  of  the  small  cylinder  the  admission  more  or  less 
freely  or  the  non-admission  of  air  to  the  closed  end  of  the 
small  cylinder  being  controlled  by  any  suitable  regulating  device 
actuated  from  and  by  the  governor,  the  cut-off  valve  being 
returned  to  the  full  open  position  by  springs  previous  to  the 
commenoemcr.t  of  another  suction  stroke.  Fig.  2  is  a  section 
at  right  angles  to  view,  shown  in  fig.  1. 

Means  for  Measuring  the  Angle  of  Torsion  of  a 
Shaft  whilst  Running.  A.  Denny  and  C.  H.  Johnson.  N  o. 
13690,  of  19th  June,  1903.  Ad.  of  ac,  27th  April,  1904.— This 
invention  relates  to  means  for  measuring  the  angle  of  torsion 
of  a  shaft  whilst  running,  comprising  two  magnets  carried  by 


Specification  No.  13690,  of  1903. 

non-magnetic  discs  fixed  at  a  known  distance  apart  on  the  shaft, 
a  core  beneath  each  magnet  upon  which  is  wound  insulated  wire 
connected  in  the  circuit  with  a  receiver  and  with  the  other  core, 
.■i'iands  for  the  cores,  one  (or  both)  of  which  stands  has  on  it 


a  quadrant-shaped  guide  having  on  it  a  slider  carrying  the 
core,  and  upon  which  the  core  is  adjustable  vertically,  the  slider 
being  adjustable  on  the  guide  by  means  of  a  screw  gearing 
with  a  nut  formed  on  its  under  side,  and  the  stand  b;'ing 
provided  with  indicating  devices  for  showing  the  position  of  the 
slider,  substantially  as  and  for  the  purposes  described. 

Automatic  Relief  Valves.    A.  Andhu.son.    No.  2771.5,  of 

17th  December,  1903.  Ad.  of  ac,  27th  April,  1904.— This 
invention  relates  to  an  improved  apparatus  for  automatically 
closing  and  opening  a  passage  way  or  passage  ways  for  steam  or 
other  vapour  from  a  pipe,  reservoir,  or  tank  to  another  pipe, 
reservoir,  or  tank,  or  to  atmosphere;  on  a  difference  of  pressure 
being  formed  between  the  pipe  tanks  or  atmosphere,  and  the  pipes 
tanks  or  holder  to  which  it  is  desired  to  open  a  passage  way  or  to 
close  a  passage  way  as  the  case  may  be.  The  invention  consists  of 
a  valve  attached  through  an  arrangement  of  links  and  levers  to 
a  spindle  on  which  is  coiled  a  spiral  spring,  one  end  of  the 


Specification  No.  27715,  of  1903.  • 

spring  is  attached  to  this  spindle  the  other  end  is  attached  to 
a  wheel  or  lever.  By  rotating  or  altering  tlie  position  of  this 
wheel  or  lever  the  spring  is  coiled  or  uncoiled,  this  movement 
or  stress  being  conveyed  to  tlie  valve  proper.  This  valve  will 
open  or  close  according  to  the  difference  of  pressure  on  its 
opposite  faces.  The  valve  is  made  with  the  outer  rim  to  work 
in  an  annular  space  formed  round  the  valve  seat,  when  passing 
steam  or  other  vapoiir  the  valve  is  lifted  clean  out  ol  the 
aforementioned  space,  but  in  closing  this  valve  gives  a  dash 
pot  action  and  damps  the  vibrations  of  the  valve  and  prevents 
it  hammering  and  destroying  the  faces  of  the  valve  and  seating. 

Combination  Tool.  J.  Jenkins  and  J.  A.  Renkho.  No.  721 
of  11th  January,  1904.  Ad.  of  ac,  27th  April,  1904.— This 
invention  relates  to  the  construction  of  a  combination  tool 
comprising  a  pair  of  dividers  having  fiat  legs  formed  with 
straight  edges,  scales  marked  on  the  eclges,  lugs  projecting  from 
the  legs  adjacent  their  pivotal  point  and  adapted  to  contact 
and  limit  the  outward  movement  of  the  legs  when  the  latter 


Specification  No.  721,  of  1904. 

are  at  right  angles  to  each  other,  a  flat  arm  pivoted  to  the  free 
end  of  th.e  legs  and  having  a  curved  portion  to  the  rear  of  its 
pivotal  point  and  a  tapering  portion  having  -a  straight  edge 
adapted  to  form  a  continuation  of  the  straiglii  edge  of  the  arm, 
and  a  shorter  curved  arm  pivoted  to  the  leg  on  the  side  opposite 
the  first  mentioned  arm. 

Compound  Axle  for  Rolling  Stock.  H.  U.  Pokter.  No. 
1691,  of  22nd  January,  1904.    Ad.  of  ac,  April  27th,  1904.— 
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This  invention  relates  to  a  divided  or  compound  axle,  in  wliicli 
the  adjacent  ends  of  the  two  parts  are  flanged  and  enclosed 
within  cover  plates  so  as  to  prevent  longitudinal  separation, 
alignment  being  ensured  by  means  of  a  loose  ring  adapted  to 


Specification  No.'lCni,  of;  1904. 

accurately  fit  in  grooves  in  the  faces  of  the  ends;  the  whole 
arrangement  permitting  independent  rotation  of  the  parts  with 
a  minimum  frictional  resistance.  Fig.  2  is  an  end  view,  and 
fig.  3  a  view  of  the  packing  ring  employed. 

Wrench  and  Screw  Plate.  G.  H.  Huth  and  l.  li.  avu.lakd 
No.  6259,  of  15th  March,  190i.  Ad.  of  ac,  27th  April,  1904.— 
This  invention  relates  to  a  tool  comprising  an  integrally  formed 
central  body  and  a  jaw  at  each  end,  the  body  having  a  plurality 


Specification  No.  6259,  of  1904. 


of  dies  of  diiferent  sizes,  each  die  consisting  of  a  screw  theaded 
socket  formed  entirely  in  the  integral  body  and  having  slots 
therein,  which  extend  transversely  through  tlie  body  and  connect 
and  extend  between  the  die  sockets. 

Governors.  C.  A.  Allison  (Communicated  fi'om  U.S.A.)  No. 
6265,  of  March  15th,  1904.    Ad.  of  ac,  April  27th,  1904.— This 


Fio.  1. 

invention  relates  to,  in  a  governor,  the  combination  of  a  governor 
spindle,  a  sleeve  mounted  to  slide  thereon,  a  casting  fast  on  the 


governor  spindle  and  having  apertures  in  its  rim,  a  cross  spindle 
intersecting  the  governor  spindle,  weights  sliding  on  the  croes 
spindle,  springs  upon  the  cross  spindle  for  urging  the  weights 


Fio.  2. 

Specification  No.  6365,  of  1904. 

inwardly,  caps  screwed  upon  the  cross  spindle  ext-erior  to  the 
springs  and  engaging  the  apertures  in  the  rim  of  the  casing, 
and  lever  connections  between  the  weights  and  the  sleeve.  The 
governor  has  been  contrived  with  special  reference  to  high  speed 
conditions  found  in  connection  with  steam  turbines. 


THE  GORDON-BENNETT  BRITISH 
ELIMINATING  TRIALS. 

We  have  been  asked  to  give  publicity  to  the  following  protest 
made  by  Mr.  S.  F.  Edge  to  the  Automobile  Club,  on  account 
of  their  exclusion  of  Mr.  Clifford  Earp  as  second  comj>etitor : 

The  Secretary,  Automobile  Club, 
119,  Piccadilly,  W. 
Dear  Sir, — As  the  Automobile  Club  have  not  thought 
fit  to  send  any  official  intimation  to  the  individual  com- 
petitors or  the  entrants  of  the  results  of  the  Gordon-Bennett 
eliminating  trials,  I  can  only  assume  that  the  reports  in 
newspapers  and  the  statement  put  up  in  the  Peveril  Hotel, 
Douglas,  stating  that  the  result  is  as  follows — 

Mr.  S.  F.  Edge    1st 

Mr.  S.  Girling    2nd 

Mr.  Jarrott   '   3rd 

with  Mr.  llargreaves  and  Mr.  Stocks  as  reserves,  is  correct, 
and  that  Mr.  Clifford  Earp  and  his  car,  which  the  races 
committee  in  the  same  pronouncement  indicate  were  the 
second-best  driver  and  car  in  the  trials,  have  been  omitted 
because  Mr.  Earp  had  a  mishap  at  the  close  of  the  trials. 
If  this  notice  is  correct,  I  wish  you  would  bring  before 
your  committee  my  very  strong  protest  of  such  a  judgment 
as  being  absolutely  unfair,  and  against  the  best  interests 
of  Great  Britain  winning  the  Gordon-Bennett  race. 

The  trials  were,  I  understood,  held  for  the  purpose  of 
finding  out  the  three  best  drivers  and  cars  in  combination 
to  represent  England  in  the  Gordon-Bennett  race,  and  the 
finding  of  the  committee  is  that  a  Napier  car  No.  9,  driven 
by  myself,  is  the  best  combination,  and  No.  6,  driven  by 
Mr.  Clifford  Earp,  second  best.  This  b?ing  the  case,  I  fail 
utterly  to  see  how  any  subsequent  question  affects  the 
point  at  issue,  providing  Mr.  Earp  and  his  car  are  able  to 
race  at  Hombmg  on  June  17th,  and  until  the  committee 
have  satisfied  themselves  tliat  he  will  be  unable  to  do  this, 
my  contention  is  that  they  are  entitled  to  be  second  in  the 
British  team. 

Mr.  Earp's  car  will  be  on  the  road  again  in  perfect  con- 
dition in  a  few  days,  and  he  himself  ready  to  drive  it. 
There  is  no  doubt  that  your  committee  are  now  aware  that 
the  accident  to  him  and  his  car  is  comparatively  slight. 

I  trust  that  your  committee  will  give  the  most  serious 
consideration  to  my  protest,  as  Great  ijritain  will  have  quite 
hard  enough  battle  to  fight  without  its  second-best  com- 
petitor being  eliminated  through  what  appears  to  be  a 
panic  decision  which  was  come  to  a  very  short  time  after 
Mr.  Earp's  accident,  when  the  most  incorrect  reports  in 
regard  to  his  accident  were  current;  and  I  contend,  sir, 
that  if  it  is  the  intention  of  the  races  committee  that  the 
proved  best  British  cars  should  represent  Britain,  then 
Mr,  Earp  must  be  included,  as  he  is  entitled  to  by  his 
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p?rformance,  as  the  committee  themselves  admit. — Awaiting 
your  reply,  yours  truly, 

S.  F.  Edge. 

14,  New  Burlington  Street,  London,  W. 

The  Races  Committee  of  the  Automobile  Club  have  issued  the 
following  letter  : 

In  a  number  of  newspapers  there  appeared  on  May  1.3tl; 
particulars  of  a  letter  alleged  to  have  been  sent  to  Mr. 
Orde,  the  club  secretary,  by  Mr.  S.  F.  Edge,  protesting 
against  the  selection  made  by  the  Races  Committee  of  the 
cars  and  drivers  for  the  Gordon-Bennett  race.  As  a  fact 
this  letter  has  never  been  received,  but  a  letter  dictated  on 
the  loth,  dated  the  16th  instant,  was  reo?ived  on  the  night 
of  the  latter  date  from  Mr.  Edge,  which  has  been  dealt  with 
by  the  Races  Committee.  The  protest  and  th?  Press  jjara- 
graphs  whicli  have  been  widely  circulated  have  been  founded 
on  the  statement  which  was  appended  to  the  Races  Com- 
mittee's award,  namely,  "  But  for  the  mishap  to  the  car 
No.  6,  driven  by  Mr.  Clifford  Earp,  it  would  have  taken 
second  place  in  the  team  selected."  This  statement  was 
published  with  the  award  as  a  recognition  of  the  previous 
performances  of  this  car  and  its  driver  during  the  trials. 
There  was  nothing  in  the  statement  to  wan-ant  the  assump- 
tion which  has  been  publicly  made  that  there  was  any  wide 
difference  between  tlie  performances  of  car  No.  6,  driven  by 
Mr.  Earp,  and  car  No.  12,  driven  by  Mr.  Jarrotf.  After  the 
conclusion  of  the  trial  on  Thursday  the  committee  had  to 
decide  which  of  the  cars  and  drivers  then  before  them  were 
best  suited  to  represent  the  club  in  the  race.  The  com- 
mittee throughout  had  regarded  the  driver  and  the  car  as 
a  unit  which  coiild  not  be  separated  after  the  selection  trials. 
They,  therefore,  formed  their  judgment  on  the  results  of  the 
trials  and  the  condition  of  the  cars  and  drivers  on  the 
Thursday  evening,  and  did  not  feel  justified  in  entering  into 
speculation  as  to  what  might  be  their  condition  at  a  sub- 
sequent date. 


LAUNCHES  AND  TRIAL  TRIPS. 

Princess  Maud. — The  turbine  steamer  Princess  Maud, 
biiilt  by  Messi"S.  William  Denny  and  Brothers,  Dumbarton, 
for  the  Larne  and  Stranraer  Steamship  Joint  Committee,  ran 
her  trial  trip  on  the  Firth  of  Clyde  on  May  3rd.  There  was  a 
large  company  of  ladies  and  gentlemen  on  board.  The  Princess 
Maud  is  a  handsome  vessel,  and  her  internal  fittings  are  of  a 
most  complete  character.  She  has  large  accommodation  for 
first  and  third  class  passengers.  Her  principal  dimensions  are: 
Length,  .300  ft.;  breadth,  40  ft.;  and  depth,  24  ft.  6  in.  to 
promenade  deck.  A  stiff  north-westerly  wind  blew  over  the 
firth  during  the  trial,  and  the  stability  of  the  vessel  was 
thoroughly  tested.  lliroughout  the  passage  she  behaved 
admirably.  Besides  maintaining  an  even  keel  all  day,  there 
was  practically  no  vibration  felt  on  deck  or  in  the  cabins. 

Hopper  Barge  No.  3 — The  new  steel  screw  hopper  barge 
No.  3,  which  has  been  built  by  Mesisrs.  Robert  Stephenson  and 
Company  Limited  to  the  order  of  the  Cardiff  Railway  Company, 
after  a  run  from  the  Tyne  to  Cardiff,  on  which  she  averaged  nine 
knots,  was  taken  out  on  trial  trip  on  May  3rd  at  Cardiff,  when 
the  very  satisfactory  speed  of  9J  knots  loaded  was  obtained. 
The  barge  is  of  the  following  dimensions:  140  ft.  between 
perpendiculars,  by  33  ft.  beam  moulded,  by  13  ft.  2  in.  depth 
moulded,  and  carries  a  dead  weight  of  (539  tons  of  spuil  and 
20  tons  of  eoal  on  a  mean  draught  of  9  ft.  9  in.  On  Lloyd's 
draught  the  dead  weight  carried  amounts  to  760  tons.  The 
barge  is  fitted  with  steam  windlass,  two  powerful  doul)le  hopper 
door  winches,  and  capstan  aft.  The  engines  are  compound 
surface  condensing,  with  cylinders  21  in.,  44  in.,  by  .30  in.  stroke, 
and  were  supplied  by  Messrs.  McColl  and  Pollock,  of  Sunderland. 
The  boiler,  which  is  14  ft.  diameter  by  10  ft.  6  in.  long — 1.301b. 
working  pressure,  was  supplied  by  the  builders.  This  is  the 
first  of  two  similar  barges  building  by  Messrs.  Robert 
Stephenson  and  Company  for  the  same  owners. 

Italia. — Messrs.  Napier  and  Miller  Limited,  Yoker,  launched 
on  May  3rd  the  steel  screw  steamer  Italia,  which  they  have 
built  to  the  order  of  Mr.  F.  C.  Svorono,  Mariupol.  The  vessel 
has  been  built  to  the  highest  class  under  the  Bureau  Veritas 
rules.  Her  principal  dimensions  are:  Length  ibetween  per- 
pendiculars, 24,5  ft.;  breadth,  36  ft.;  depth  moulded,  15  ft.  2  in., 
with  a  gross  tonnage  of  about  950  tons.  She  has  a  bridge  and 
top-gallant  forecastle.  Water  ballast  has  been  provided  for  in 
a  cellular  double  bottom  and  in  the  aft  peak.  The  vessel  has 
been  specially  designed  to  carry  a  large  dead  weight  on  a  light 
draught,  suitable  for  trading  in  the  shallow  waters  of  the  Sea 
of  Azof,  and  she  is  stren^hened  fore  and  aft  for  ioe.  The 
machinery,  which  is  being  supplied  by  Messrs.  David  Rowan 
and  Company,  Glasgow,  consists  of  triple-expansion  engines, 
with  cylinders  18  J  in.,  30  in.,  and  50  in.  diameter  respectively. 


and  a  33  in.  stroke.  There  are  two  boilers  of  large  size  and  a 
donkey  boiler. 

Barnton. — The  steamer  Barnton,  built  by  Messrs.  Mackie 
and  Thomson,  Govan,  for  Messrs.  Gillespie  and  Nicol,  Glasgow, 
has  attained  a  speed  of  9|  knots  on  the  measured  mile  at 
Skelmorlie  against  a  stiff  head  wind.  The  vessel  is  of  1,930 
tons  gross,  and  3,100  tons  carrying  capacity,  and  is  intended 
for  general  trade  during  the  winter  mouths,  and  the  Black  Sea 
and  Baltic  traffic  in  summer.  The  Barnton  is  the  300lh  vessel 
built  by  Messrs.  Mackie  and  Thomson. 

Eddie. — On  May  12th  there  was  successfully  launched  from 
the  shipbuilding  yard  of  Messrs.  Wood,  Skinner,  and  Company 
Limited,  at  Bill  Quay-on-Tyne,  a  new  steel  screw  steamer  which 
has  been  built  by  them  to  the  order  of  Messrs.  Stephenson, 
Clarke,  and  Company,  of  London.  The  machinery,  which  is 
of  the  compound  surface  condensing  type,  has  been  constructed, 
and  will  be  fitted  by  the  North-Eastern  Marine  Engineering 
Company  Limited,  at  the  Northumberland  Engine  W^orke, 
Wallsend-on-Tyne.    The  vessel  was  named  Eddie. 

Southwaite- — On  the  lOth  inst.  the  handsome  steel  screw 
steamer  Southwaite,  built  by  Messrs.  Wm.  Gray  and  Company 
Limited,  West  Hartlepool,  for  Messrs.  the  Raithwaite  Steam- 
ship Company  Limited  (Mr.  J.  W.  Pyman,  manager),  of 
Cardiff,  was  taken  to  sea  for  her  trial  trip.  The  vessel  has 
been  built  to  Lloyd's  highest  class.  Her  pi-incipal  dimensions 
are:  Length  over  all,  354  ft.  6  in ;  breadth,  49  ft.  6  in.,  and 
depth,  27  ft.  5  in.  She  has  long  bridge,  poop,  and  top-gallant 
forecastle.  The  saloon,  staterooms,  captain,  officers,  and 
engineers'  rooms,  etc.,  are  fitted  up  in  houses  on  the  bridge  deck, 
and  the  crew's  berths  in  the  forecastle.  The  hull  is  built  with 
deep  frames,  cellular  double  bottom,  and  aft  peak  ballast  tank. 
Six  steam  winches,  steam  steering  gear  amidships,  hand  screw 
gear  aft,  patent  direct  steam  windlass,  large  donkey  boiler,  grain 
divisions  throughout,  stockless  anchors,  telescopic  masts  with 
fore  and  aft  rig,  boats  on  beams  overhead,  and  all  the  require- 
ments of  a  first-class  cargo  steamer  have  been  fitted.  Triple- 
expansion  engines  having  cylinders  25in.,  40^  in.,  and  67  in. 
diameter,  with  a  piston  stroke  of  45  in.,  and  two  large  steel 
boilers  adapted  to  work  at  a  pressure  of  1801b.  per  square  inch, 
have  been  supplied  from  the  Central  Marine  Engine  Works  of  the 
builders.  After  adjustment  of  compas.ses  by  Mr.  Berry,  a 
thorough  trial  of  ship  and  machinery  was  made  with  the  engines 
fully  opened  out,  when  a  speed  of  12  knots  was  registered, 
evei-ything  working  with  smoothness  and  precision,  and  to  the 
satisfaction  of  all  concerned. 

Ringhorn. — The  Laxevaags  Engineering  and  Shipbuilding 
Company,  Bergen,  Norway,  launched  on  May  14th  the  steam- 
ship Ringhorn,  built  to  the  order  of  Yohan  C.  Giertsen,  Esq., 
of  Bergen.  T^lo  principal  dimensions  are:  Length  extreme, 
278  ft.;  breadth,  38ft.  6  in.;  depth  moulded,  19  ft.  8J  in.  The 
niachinei-y  is  also  constructed  by  the  Laxevaags  Company, 
the  cylinders  being  19  in.  by  31  in.  by  51  in.  diameter,  by  33  in. 
stroke.    The  working  pressure  is  175  lb.  per  square  inch. 

Liincairn. — On  May  17th,  Messrs.  Furness,  Withy,  and  Com- 
pany Limited,  Hartlepool,  launched  the  fine  steel  screw  steamer 
Lincairn,  which  they  have  built  to  the  order  of  the  Lincluden 
Steamship  Company  Limited  (Messrs.  Sivewright,  Bacon,  and 
Company,  managing  owners),  of  Manchester  tnd  We-t  Harllepool. 
The  vessel,  which  is  a  duplicate  of  the  steamship  Oldhamia, 
recently  completed  by  Messrs.  Furness,  Withy,  and  Company, 
for  the  same  managing  owners,  is  364  ft.  in  length,  with  large 
measurement  and  dead-weight  carrying  capacity.  She  is 
built  throughout  of  Siemens-Martin  steel  to  British  Corporation 
classification,  of  the  single  deck  type,  and  has  lung  bridge, 
poop,  and  forecastle.  The  vessel  is  built  on  the  deep  frame 
principle,  with  cellular  double  bottom  all  fore  and  aft  for  water 
ballast,  the  fore  and  after  peaks  being  also  available  as  tanks. 
There  are  four  large  cargo  hatches,  which  will  take  the  bulkiest 
cargo,  ten  derricks,  nine  large  steam  winches,  patent  steam 
steering  gear  amidships,  hand  gear  aft,  and  steam  windlass 
forward.  All  the  auxiliai"y  machinery  is  of  the  most  efficient 
description.  Accommodation  for  the  master,  with  saloon  and 
state  rooms,  is  fitted  up  in  a  large  steel  deckhouse  on  the  bridge, 
including  officers'  berths.  The  engineers  are  berthed  in  side 
houses,  and  the  seamen  and  firemen  in  the  forecastle.  The 
vessel  will  be  rigged  as  a  two  masted  fore  and  aft  schooner, 
and  she  is  altogether  a  substantial  type  of  a  modern  cargo  boat. 
Arrangements  are  also  made  for  the  carriage  of  grain.  Triple- 
expansion  engines  will  be  supplied  and  fitted  by  Messrs. 
Richardson,  Westgarth,  and  Company  Limited,  Hartlepool,  with 
cylinders  24  in.,  39  in.,  66  in.,  by  45  in.  stroke,  steam  being 
supplied  by  three  boilers  14  ft.  by  10  ft.  long,  working  at  a 
pressure  of  180  lb. 

Giulia- — Messrs.  Russell  and  Company,  shipbuilders,  Port 
Glasgow,  launched  on  May  16th  another  steamer  built  to  the 
order  of  Messrs.  Fratelli  Cosulich,  of  Trieste.  The  new  vessel 
is  named  Giulia,  and  her  dimensions  are:  Length,  346ft.; 
breadth,  45ft.;    depth,   28ft.  (moulded);    of   5,500  tons  dead 
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weigfht.  The  Giulia,  which  is  of  the  shelter-deck  type,  has 
been  specially  desigued  for  the  cari-ying'  of  emigrants  iK'tweeu 
Austria  aud  America.  She  will  be  engined  at  Greenuck  by 
Messrs.  Kiucaid  and  Company. 


CORRESPONDENCE. 


Communications  intended  for  insertion  should  be  written  on  one  side 
of  the  paper  only  ;  and  if  accompanied  by  sketches,  these  should 
be  neatly  drawn,  and  forwarded  on  a  roll,  to  prevent  creasing. 
We  cannot  undertake  to  return  rejected  communications,  or  to  reply 
to  inquiries  by  letter.  In  all  cases  letters  must  be  accompanied 
with  the  name  and  address  of  the  writer. 

We  do  not  hold  ourselves  responsible  for  the  opinions  of  our  Corres- 
pondents. 


VENTILATION  AND  HEATING  OF  BUILDINGS. 

To  the  Editor  of  "  The  Practical  Engineer." 

SiK, — With  reference  to  your  leader  on  the  above  subject, 
which  appeared  in  your  issue  of  the  13th  inst.,  I  beg  to  submit 
the  following  notes:  — 

The  first  essentials  in  an  up-to-date  steam  plant  are  flues  and 
chimney  so  arranged  that  perfect  combustion  in  the  furnaces 
is  secured,  and  the  boiler,  steam  pipes,  cylinders,  etc.,  covered 
with  the  best  non-conducting  material,  to  prevent  any  loss  of 
heat,  which  would  mean  wasted  fuel. 

The  princiijles  of  the  above  apply  with  equal  force  to  our 
human  machines.  Give  the  employees  a  workshop  temperature  of 
58  deg.  or  60deg.,  aud  an  hourly  air  supply  of  3,000  cubic  feet 
jjer  head,  and  the  quantity  and  quality  of  the  work  done  will 
reach  their  maximum.  On  the  other  hand,  a  cold  workshop  or 
factory  and  no  ventilation  brings  down  the  production  to  the 
opposite  extreme. 

The  chemical  process  which  takes  place  in  the  boiler  furnaces 
is  reproduced  in  the  human  body,  as  both  arc  subject  to  the 
laws  of  combustion.  Feed  a  boiler  furnace  with  its  own  gases, 
aud  soon  the  steam  pressure  goes.  Compel  a  man  to  breathe 
over  again  the  same  air  he  has  expired  without  dilution,  and 
he  will  die  in  a  few  minutes.  The  foregoing  gives  in  a  few 
words  the  engineering  view  of  ventilation. 

Now  with  reference  to  warming.  If  a  shop  or  factory  be  more 
than  40  deg.  lower  than  the  blood  temperature  (98  dog.),  the 
heat  of  the  body  is  transmitted  to  the  colder  surroundings, 
which  means  energy  used  up  in  warming  the  shop  which  should 
have  been  utilised  in  doing  work.  A  steam  pipe  exposed  to 
cold  air  is  under  the  same  conditions  as  a  worker  in  a  cold  shop, 
heat  or  energy  in  both  cases  being  transmitted  to  the  immediat- 
colder  surroundings.  The  question  is  often  asked  does  warminj 
and  ventilation  pay,  and  the  answer  may  be  gathered  by  tht? 
fact  that  it  pays  to  have  a  good  boiler  draught  and  to  protect 
the  steam  pipes,  and  so  prevent  condensation.  Warming  and 
ventilation  should  always  go  hand  in  hand;  whenever  they  are 
separated  nothing  but  dissatisfaction  will  follow.  Assuming 
only,"  the  shop  to  employ  100  people,  its  size  would  be  about 
we  have  a  shop  to  deal  with,  in  the  first  place,  "  for  warming 
70  ft.  long,  30  ft.  wide,  and  12  ft.  high,  and  would  require,  say, 
400  square  feet  of  heating  surface  to  maintain  a  temperature 
of  55  deg.  to  60  deg.  Later  it  is  found  imperative  to  adopt 
ventilation  in  our  shop,  and  this  for  100  men  means  an  air 
supply  of  300,000  cubic  feet  per  hour;  and  as  the  warming 
plant  was  only  designed  for,  say,  25,000  ft.,  complaints  would 
soon  be  made  of  cold  draughts,  as  the  ventilation  would  reduce 
the  temperature  to  less  than  40  deg.  The  above  illustration  is 
almost  a  daily  experience  during  the  winter  seasons,  and  should 
be  sufficient  to  point  out  the  importance  of  a  combined  system; 
It  is  out  of  place  in  an  engineering  paper  to  refer  to  the  so- 
called  automatic  ventilation.  The  shop  of  the  size  above  referred 
to  would  hold  about  one  ton  of  air,  and  to  properly  ventilate  it, 
supposing  101)  people  were  employed,  12  tons  of  air  per  hour 
would  be  required;  and  it  is  impossible  to  do  this  without 
usihg  mechanical  means.  The  "  select  committee  "  dealing  with 
the  subject  of  ventilating  industrial  buildings,  in  their  first 
report  gives  most  emjjathic  views  in  favour  of  mechanical 
ventilation,  and  there  is  no  doubt  their  second  report  will  be 
on  the  same  lines.  The  Select  Committee  on  the  Ventilation 
of  the  House  of  Commons  during  the  early  part  of  their  sittings 
experimented  with  electric  ventilating  fans  in  the  lobbies  and 
committee  rooms,  the  results  bcin^  so  satisfactory  that  durine 
the  last  two  years  about  70  "  Cyclone  "  fans  have  been  installed 
for  that  purpose.  The  final  of  their  report  on  the  ventilation 
of  the  debating  chamber  in  the  House  was  to  advise  a  powerful 
tan  being  used,  and  in  February  last  the  order  for  the  same 
was  placed  by  H.M.  Office  of  Works  with  Messrs.  Matthew.? 
bp  r.n«tr^1  Limited.  Swinton.  In  face  of  these  facts  it  should 
possible  to  consign  the  word  "automatic"  as  applied  tc 


ventilation  to  the  same  keeping  place  as  perpetual  motion. — 
Yours,  etc. 

W.  H.  C. 

[It  was  not  our  intention  to  record  any  particular  system  of 
ventilation,  but  to  draw  attention  to  the  want  of  a  unani- 
mous opinion  upon  the  principles  involved. — Ed.  P.  JS.] 

QUERIES  AND  REPLIES. 

Communications  should  be  written  on  one  side  of  the  paper  only,  and  in 
all  cases  be  accompanied  with  name  and  address.  Sketches  should 
be  neatly  drawn,  and,  if  large,  sent  on  a  roller,  so  as  to  avoid 
creasing.  This  column  is  intended  for  the  mutual  assistance  of 
engineers  in  their  daily  work.  As  far  as  we  possibly  can,  we 
render  assistance,  but  we  cannot  undertake  to  work  out  elaborate 
arithmetical  calculations,  or  deal  with  matters  not  of  general 
interest.  Further,  we  cannot,  under  the  pretence  of  answering  a 
query,  be  made  the  medium  for  gratuitous  vuffing.  We  cannot 
undertake  to  reply  to  queries  by  post. 

1826-  Draught  of  a  Vessel. — Will  a  reader  give  me  a  method  for 
working  out  the  draught  of  a  boat  with  a  given  tonnage  ?  What 
is  the  best  book  I  could  have  on  designing  boa's? — Dkauohtsman. 

1829.  Cleaning  Marine  Boiler  Tubes.— What  advantages  are  to 

be  gained  by  cleaning  marine  boiler  tubes  daily,  as  i.s  the  practice 
in  the  French  Navy,  I  believe,  compared  with  letting  sor)t  and 
ashes  gather  for  a  week  or  more  ?  I  kuovv  how  disagfeeable  the 
job  is,  and  how  the  opening  of  smoke-box  doors  cuts  down  the 
draught. — Attention. 

1830.  Garage. — As  there  appears  to  be  a  difi'ereuce  of  opinion  with 
regard  to  the  meaning  of  the  word  "  garage,"  would  any  reader 
kindly  give  the  deri"vation  and  correct  meaning  of  the  word  t — 
H.  H. 


MISCELLANEA. 


On  May  15th  Baron  de  Caters  made  a  successful  attempt  tc 
lower  the  world's  record  for  the  kilometre  with  a  flying  start. 
The  Baron  rode  his  90  h.p.  Mercedes  car  on  the  Nienport-Ostend 
Road,  his  time  being  23  sec,  ^/j  sec.  quicker  than  Eigolly,  who 
previously  held  the  record.  The  rate  works  out  to  97'2  miles 
per  hour,  the  times  being  ofiicially  taken. 

PEorELLEii  ExpiiEiMENTS. — It  is  jnoposcd  to  hold,  under  the 
au.spices  of  the  Aeronautical  Institute,  during  this  year  in 
London,  a  series  of  trials  of  screw  propellers  designed  for 
aeronautical  jiurposes.  The  method  of  testing  the  propellers 
would  bo  to  attach  them  to  a  motor  provided  with  a  carriage 
of  known  weight  which  would  be  driven  by  the  propellers 
along  wires  or  rails.  The  run  will  be  as  long  as  possible,  and 
it  is  hoped  in  this  way  to  secure  valuable  knowledge  of  the 
action  of  propellers  which  cannot  be  gained  by  any  other  than 
a  "  straight-away  '  test  such  as  this.  It  is  proposed  at  first  to 
test  only  rotary  propellers  and  those  up  to  about  4  ft.  in 
diameter.  For  this  purpose,  the  Aeronautical  Institute  will 
provide  a  motor  of  from  :J  to  J  H.P.  together  with  all  the 
other  necessary  apparatus  except  the  actual  propellers  which  it 
is  hoped  will  be  provided  by  members  and  their  friends.  A 
small  entrance  fee  will  be  charged  and  silver  and  bronze  medals 
will  be  presented  to  successful  competitors.  A  sub-committee 
has  been  deputed  to  consider  the  whole  matter  and  to  draw  up 
the  necessary  regulations,  but  before  proceeding  any  further  it 
has  been  decided  to  approach  members  with  a  view  of  ascertaining 
whether  the  institute  can  be  assured  of  sufficient  support  to 
justify  such  further  steps  being  taken. 

The  Use  op  Magnets  in  Connection  with  Cranes. — 
The  danger  arising  from  careless  handling  has  been  a  material 
drawback  to  the  adoption  of  magnetic  hoisting  devices.  In 
the  case  of  a  magnet  being  used  alone,  there  is  the  risk  of  the 
current  being  intcrrujjted  from  some  cause  during  the  lifting 
and  conveying  of  the  material,  and  the  men  in  charge  of  the 
crane  being  seriously  endangered  by  the  material  falling.  An 
ii:genious  device  has  recently  been  patented  by  the  crane- 
building  firm  of  Ludwig  Stuekenliolz,  Wetter,  aud  Euhr.  Such 
magnets  as  are  to  be  used,  for  instance,  in  transporting  rails, 
tubes,  etc.,  are  combined  with  two  pairs  of  grips  or  bows  closing 
beneath  the  magnet.  The  working  of  the  apparatus  is  as 
follows:  the  magnets,  being  as  a  rule  traversed  by  no  current, 
are  dropped  on  the  objects  to  be  transported  and  then  excited 
by  applying  the  current.  Simultaneously  with  the  lowering 
of  the  magnets  the  above  mentioned  tongs  or  grips  will  open 
automatically.  After  the  magnet  has  lifted  the  material  tn 
be  transported,  the  tongs  clos>e  automatically,  when  the  magnet 
may  be  switched  off,  leaving  the  tongs  to  transmit  the  lifted 
goods.  Tills  results,  on  one  hand,  in  a  saving  of  current,  and  on 
the  other  hand  in  enabling  a  transport  to  be  made  even  above 
the  heads  of  men  working  underneath  without  any  danger  to 
the  men. 


June  3,  1904] 


THE    PRACTICAL  ENGINEER. 


609 


2d.  WEEKLY, 

PrrBLlSHBD  BT 


THE  TECHNICAL  PUBLISHING  CO.  LIMITED. 

Offices :  287,  Deansgate,  Manchester ;  and 
359,  Strand,  London,  W.O. 


National  Telephone  No  2202,  Manchester.    Manchester  Exchange,  Tuesdays 
and  Fridays. 

Entered  at  the  New  York  Post  Office  as  Second  Class  matter. 


lOs 


SUBSCRIPTION 
PER  ANNUM 

INCLUDING  (Payable  in  advance), 

FREE  COPY  OF  "PRACTICAL  ENGINEER"  POCKET  BOOK 

IF  ORDERED  DIRECT  PROM  THE  PUBLISHERS. 

POST  FREE  ANYWHERE,  HOME  OR  ABROAD. 

NOTE.— Subscriptions  commence  first  week  in  January,  April, 
July,  and  October. 

pubUsbers'  Bnnoimcements. 


CASES  FOR  BINDING,  Is.  6d.  each,  post  free, 
BOUND  VOLUMES- 

Vol.  s. 

1—  1887    6 

2—  1888    7 

3—  1889    10 

4—  1890    10 

5—  1891    10 

6—  1892    10 

7 —  January  to  June,  1893  ....  6 

8—  July  to  December,  1893   6 

9—  January  to  June,  1894    6 

10—  July  to  December,  1894   6 

11 —  January  to  June,  1895  ....  6 

12—  July  to  December,  1S95   6 

13—  January  to  June,  1896    6 

14—  July  to  December,  1896   6 


VoL 

15—  January  to  June,  1897  . 

16—  Juiy  to  December,  1897. 

17—  January  to  June,  1898  . 
IS— July  to  December,  1S98. 

19—  January  to  June,  1899  . 

20—  July  to  December,  1899. 

21—  January  to  June,  1900  . 

22—  July  to  December,  1900. 

23—  January  to  June,  1901.. 

24 —  July  to  December,  1901. 

25—  January  to  June,  1902  . 

26—  July  to  December,  1902. 

27—  January  to  June,  1903  . 

28—  July  to  December,  1903. 


8.  d. 

6  6 

6  6 

6  6 

6  6 


6  6 


BACK  NUMBERS. — Copies  of  The  Practical  Engineer  dated  prior  to  December 
30th,  1900,  if  in  stock,  4d.  each.  Copies  issued  in  1901,  3d.  each.  All  copies 
issued  after  December  30th,  1901,  2d.  each,  except  the  first  numbers  in  January 
and  July,  which  are  3d.  each. 

ADDRESS. — All  communications  should  be  sent  to  287,  Deansgate,  Man- 
chester. Those  for  current  week's  issue  should  reach  us  by  first  post  OH 
Monday,  or,  if  accompanied  by  sketches  or  drawings,  on  the  previous  Friday. 

BOOKS  FOR 

Engineers,  Mechanics,  Draughtsmen,&c. 

Jast  Published.    Crown  8vo,  Cloth.    Price  4s.  6d.  net,  post  free. 

MACHINES  AND  TOOLS  EMPLOYED  IN  THE 

WORKING  OF  SHEET  METALS.  By  R.  B.  HODGSON, 
A.M.I.Mech.E.,  Author  of  "Emery  Grinding  Machinery." 

Crown  8vo,  400  pp.    Price  5s.  net,  post  free. 

IWODERN  IRONFGUNDRY  PRACTICE.   Part  I.— 

Foundry  Equipment,  Materials  Used,  and  Processes  Followed. 
By  GEO.  R.  BALE,  Assoc.M.Inst.C.E. 

Just  Published.    Second  and  Enlarged  Edition.    Crown  8vo, 
price  5s.  net,  post  free. 

TBE  MANUFACTURE  OF  IRON  AND  STEEL 

TUBES.  By  EDWD.  C.  K.  MARKS,  Assoc.M.Inst.C.E.,  &c.,  &c. 
Just  Published.    Price  2s.  6d.  net,  post  free. 

GOVERNORS  and  GOVEBNING  MECHANISM. 

^    By  R.  H.  HALL,  Mech.  Engineer. 


THE  TECHNICAL  PUBLISHING  CO.  LTD., 

287,  Deansgate,  Manchester. 
JOHN  HKYWOOD,  London  and  Manchester  ;  and  all  Booksellers. 


THE 


Practical  Engineer. 

WITH  WHICH  IS  INCORPORATED  THE  ENGINEERS'  GAZETTE. 


Vol.  29. 


Friday,  June  3,  1904.  No.  901. 


CONTENTS. 


Page 

The  Thermal  Storage  of  Power   609 

To   Foster   Foreign   and  Colonial 

Trade    610 

Notes  on  News   GiO 

Literature    611 

Boiler-inakers'   Hydraulic  Mathin- 

cry.    (Illus.;    612 

Modern  Ironfoundry  Piactice   015 

The  U.se  of  Pulverised  Coal  for  Fuel 

under  Steam  Boilers,  (llhis.) 
Some  Examples  of  Present  Practice 

in  Cranes  and  Lift'ng  Machinery. 

(Illus.)   


en 


620 


The  Electric  Lighting  of  Weaving 
Sheds  and  Spinning  Mills  

Trade  Catalogues  

A  Method  of  Locomotive  Valve 
Setting.  (Illus.)   

Boiler  E.xplopions.  (Illus.)   

Trade  Notes   

Inventiousof  the  Week.  (Illus.)... 

Launches  and  Trial  Trips  

Notices  of  Meetings,  &c  

Queries  and  Replies   

Miscellanea  


622 
623 

624 
626 
627 
628 
630 
031 
631 
632 


THE  THERMAL  STORAGE  OF  POWER. 

It  is  not  iu  every  branch  of  engineering  wliere  power  is 
recjuired  that  a  sufficient  variation  of  the  demand  occurs  to 
warrant  a  departure  from  present  practice  of  generating 
steam  as  it  is  needed.  This,  however,  is  not  the  case  with 
the  steam  power  required  in  the  modem  power  house,  more 
particularly  the  electric  light  station,  as  it  is  here  that  the 
demand  for  electric  current  throughout  the  daily  cycle  of 
supply  has  such  a  great  variation  between  tlie  maximum 
and  inininiuin.  The  only  means  of  meeting  this  condition 
of  demand  has  been  sufficient  boiler  plant,  and,  although  it 
is  well  known  that  storage  batteries  often  form  the  part 
equipment  of  a  central  station,  they  can  only  be  considered 
us  attempts  at  equalising  rather  than  as  a  factor  in  keep- 
ing down  the  number  of  boilers  otherwise  needed  to  be 
installed. 

The  initial  expense  and  subseciuent  care  necessary  in 
order  to  lieep  storage  batteries  in  good  condition  is 
proverbial,  with  tlie  result  that  they  are  looked  upon  as 
a  iieces.sary  evil  instead  of  a.  valuable  assistance  to  the  more 
citicient  parts  of  the'  station  equijunent. 

Efforts  have  long  been  put  forward  to  deal  with  this 
imiiortant  (Uiestion  of  the  "'peak"  load  of  a  central  supply 
.siatioii,  witliout  liaving  to  maintain  sjjecial  boilers  ready 
for  this  daily  eniergency,  and  a  large  station  was  fitted  up 
with  tanks  for  the  thermal  storage  of  power.  The  system 
adopted  was  that  known  as  the  Druith-Halpin  system,  and 
provides  for  the  firing  of  the  boilers  at  an  average  or  even 
rate  throughout,  the  excess  or  surplus  steam  produced 
during  lift-load  time  being  conveyed  to  the  reservoirs  or 
tanks,  into'  which  feed  water  was  pumped.  This  tank  or 
tallies  had  a  jjipe  connecting  it  directly  to  the  boiler,  in 
order  to'  niaiutain  the  full  boiler  pressure.  The  idea  was 
to  provide  a  supply  of  feed  water  at  boiler  pressure  and 
temperature  to  tlie  main  boilers  at  thues  of  heavy  load, 
the  capacity  being  arranged  sucli  that  with  the  ordinary 
feed  turned  off  tlie  tank  would  hold  a  sufficient  quantity 
to  cany  through  the  time  of  heavy  load. 

One  important  and  economic  advantage  which  thiii 
method  of  feed  supply  embodied  was  that  it  tended  greatly 
to  reduce  the  amount  of  deposit  and  scale  which  othenvise 
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t'oniit'd  in  the  boilers,  and  consequently  added  con.sideral)ly 
to  their  life,  and  reduced  the  amount  of  cleaning  and  atten- 
tion necessary.  The  deposit  of  impurities  took  place  in 
the  storage  tanks  under  such  conditions  which  enabled  it 
to  be  easily  dealt  with. 

In  practice  it  a.pi)ears  that,  the  sj'steni  was  not  entirely 
successful,  and,  being  a  j)ioneer  installation,  much  know- 
ledge had  to  be  bought.  It  is  now  over  a  decade  since  the 
experiment  was  made  on  a  large  scale,  and  the  recent 
introduction  of  the  same  system  to  a  large  West  End 
London  supply  station  will  give  a  new  lease  of  life,  wliieli, 
we  venture  to  jiredict,  will  do  much  to  popularise  and 
en.courage  its  further  use.  In  this  case,  instead  of  being 
designed  as  part  and  parcel  of  the  steam  generating  plant, 
the  system  was  practically  forced  upon  the  engineers 
through  shortage  of  boiler  space,  and  it  is  with  much 
satisfaction  we  hear  that  the  experiment  has  proved  itself 
of  undoubted  advantage. 

It  has  been  found  that  at  times  of  heavy  load  the  boilers, 
when  fed  from  the  thermal  storage  tanks,  are  capable  of 
evaporating  from  two  to  three  times  the  normal  quantity 
of  water,  which  can  be  dealt  with  direct  from  theeconomisers, 
and  then  without  undue  forcing  of  the  furnaces..  It  should 
be  noted  that  the  boilers,  which  are  of  the  Babcock  and 
Wilcox  type,  were  originally  provided  with  special  furnaces, 
that  have  greatly  assisted  in  sejuring  the  satisfactory 
results  obtained.  With  results  sucli  as  this,  it  follows  that 
■where  peifected  ai-rarigements  are  made,  and  the  system 
included  in  an  original  design,  even  a  higher  efficiency  may 
be  obtained. 

From  a  financial  point  of  view  it  can  be  shown  that  a 
saving  is  effected  in  capital  outlay,  and,  although  there  is 
some  loss  due  to  the  radiation  of  heat,  there  is  a  net  gain 
in  revenue  expenditure  through  a  more  even  firing,  and 
an  improved  condition  of  the  boilers  by  the  use  ol  a  purer 
feed  water. 

Should  subsequent  tests  p)'ove  to  the  most  sceptical  that 
the  system  has  the  merit  of  all-round  economy,  there  not 
oidv  will  be,  but  there  alreadj'  is,  a  vast  field  open  for  its 
introduction,  and  the  nightmare  of  the  winter  peak  load 
will  disappear. 


TO  F03T£R  FOREIGN   AND  COLONIAL  TRADE. 

The  stability  of  the  British  Isles  depending  upon  our 
exjiorts  of  manufactured  goods,  it.  behoves  us  to  lose  no 
efforts  in  not  only  finding  new  markets  for  them,  but  in 
retaining  those  we  already  possess.  Owing  to  the  sujjerior 
methods  adopted  by  .some  of  our  continental  competitors, 
much  lias  been  done  towards  ousting  British  goods,  and 
it  would  be  well  for  us  to  lose  no  further  time  in  emulating 
their  methods.  The  methods  adopted  by  the  continental 
manufactui-ers  have  been  pointed  out  again  and  again  by 
our  consuls  abroad,  so  that  no  excuse  can  be  offered  on 
the  scoi'e  of  ignorance.  In  order  to  be  on  equal  terms,  it 
is  necessaiy  that  English  manufacturers  should  bow  to  the 
requirements  oi  those  desirous  of  purchasing  oui'  goods, 
seconded  by  judiciously  submitting  catalogues  of  stock- 
made  articles,  written  and  priced  in  the  language  of  the 
country  to  which  they  aie  despatched.  One  has  only  to 
a.sk  an  estimating  clerk  at  home  who.se  catalogues  he  prefers, 


or  a  conmiittee  which  tender  they  recommend,  and  in  nine- 
tent  lis  of  the  cases  it  will  be  the  list  which  is  a  price  list, 
and  in  the  second  case  in  favour  of  the  contractor  who 
quotes  what  he  is  asked  for,  and  not  of  those  who  wish  to 
dictate  and  supply  their  own  stock-made  goods. 

To  enable  manufacturers  and  other  interested  parties  at 
home  to  become  acquainted  with  foi-eign  and  colonial 
denmnds  it  is  oidy  necessary  to  carefully  peruse  the 
weekly  issue  of  the  Board  of  T radc  JournaJ,  a  conqjilation 
edited  by  the  commercial  department  of  the  Board  of  Trade 
and  supplied  at  a  very  nominal  price.  This  pajter  should 
be  in  the  hands  of  every  manufacturer  and  merchant,  even 
shoidd  ho  not  do  a  large  exporti  business,  as  a.  careful 
perusal  cannot  fail  to  be  of  much  benefit  and  assistance 
in  encouraging  a  knowledge  of  the  requirements  of  foreign 
countries  and  our  vast  dependencies. 

Trades  and  mineral  industries  are  constantly  being 
pro;noted  abroad,  conunercial  developments  are  opened  out 
with  but  little  recognition  in  the  general  jiress,  and  we 
submit  that  the  greatest  jiossible  influence  would  be  felt 
in  our  industries  at  home  by  those  concerned  being  the 
foremost  in  the  held  in  suppljdng  those  goods  which  are 
essential  to  the  success  of  such  enterprises,  whether  in  our 
colonies  or  in  a  foreign  country. 

Tariff'  charges,  customs,  and  other  duties,  it  is  well  known, 
influence  to  some  extent  the  amount  of  business  transacted; 
but  these  are  not,  in  a  large  number  of  instances,  such 
bai'iiers  to  progress  as  British  manufacturers  themselves 
create  by  failing  to  suj)ply  what  is  asked  for,  and  nothing 
mole  nor  less.  It  has  been  truly  said  that  trade  knows  no 
flag ;  promptness,  quality,  and  price  being  the  guiding 
principles  involved.  There  will  always  be  a  market  for 
cheap  goods  of  the  tinpot  class — even  these  we  cannot 
afford  to  ignore — but  for  substantial  manufactured  goods 
there  is  no  reason  to  despair  of  our  predoauinance,  pro- 
vided we  do  not  neglect  the  essential  conditions  of  sound 
business  and  are  not  too  prejudiced  in  our  own  methods 
to  learn  when  we  can  be  taught. 

Besides  the  actual  lequirements  for  merchandise  abroad, 
full  statistics  are  given  in  the  journal  above  referred  to  of 
the  principal  imports  and  exj^orts,  comparative  tables  show- 
ing variations  in  the  amount  of  trade,  and  a  vast  amount  of 
other  information,  such  as  special  conditions  as  to 
packages,  limits  of  weights  advisable  owing  to  want  of 
transit  conveniences,  and  numerous  other  factors  and  details 
that  go  to  make  uji  successful  business  transactions. 

NOTES  ON  NEWS. 

(iK'iCK  Tramway  Co^'stkuction. — The  opening  on  May  22nd 
for  jiublic  traffic  of  the  ffi'St  section  of  the  electric  tramway 
to  Streatham,  in  i)lace  of  the  old  cable  line,  signalised  a 
record  in  the  construction  of  electric  tramways  in  this 
country,  if  not  hi  the  woadd.  Notwithstanding  the  compli- 
cations involved  in  the  making  of  a  conduit  with  the  electric 
conductors  within  it,  the  a,verage  progress  of  completing  the 
line  from  the  lifting  of  the  first  causeway  is  200  yds.  jier 
day.  The  old  cable  line  extended  from  Kenningtoii  to 
Htieathani,  a  distance  of  practically  3|  miles,  and  owing  to 
the  heavy  gradient  up  Brixton  Hill  and  Streatham  Hill  it 
was  decided  to  stop  the  tramway  traffic  entirely  when  the 
cable  ceased  running.  The  work  of  tearing  up  the  old 
track  was  commenced  on  the  5th  of  April,  the  up  line 
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being  taken  first,  sO'  tliat  ordinary  street  tratlic  could  [iro- 
ceed  on  the  down  side  of  the  road.  Soon  one  half  of  tlie 
road  was  occupied  for  over  a  mile,  eacii  200  yards  or  so 
Hiarlviug  different  stages  iii  the  work  of  re-construction. 
Later,  when  the  up  line  was  finished,  the  down  line  was 
conauenced,  traffic  being  transferred  to  the  re-constructed 
side  of  the  road,  so'  that  on  the  three  miles  of  road  there 
were  at  times  over  2,000'  men  at  work.  There  was  a  four- 
days'  strike.  One  important  change  has  been  made  in 
construction.  Where  the  lengths  of  rails  are  joined,  in 
addition  to  the  usual  web  of  junction  plate,  a  heavy  piece 
of  rail  section  is  riveted  to  the  bottom,  forming  a  sort  of 
stool  on  which  both  rails  rest.  This  stool  is  bedded  in  the 
concrete.  Of  the  3^  miles,  ueaily  2j  miles  are 
now  completed,  and  as  only  40  working  days  have 
elapsed  since  the  beginning  of  the  work,  the  average  is 
100  yds.  of  track  or  200  yds.  of  single  line  per  day — a  really 
splendid  performance.  On  the  remaining  Ig  miles  work  is 
in  progress  for  the  whole  length  on  one  side  of  the  road,  so 
that  both  lines  will  be  completed  to  Streathaan  considerably 
before  the  exijected  time — the  1st  of  July. 


A  New  Form  of  Motor-propelled  Launch. — Great 
interest  has  been  excited  amongst  motorists  by  the  report 
of  a  trial  oii  the  Seine  of  a  new  kind  of  motor  boat,  which 
is  pro])elled  by  a  li  horse  power  De  Dion-Bouton  niotoi'. 
The  peculiarity  of  this  new  petrol  boat  is  that  the  })rincipal 
of  the  aeroplane  is  applied  to  it,  and  that  it  practically 
glides  on  the  surface  of  the  water  instead  of  through  it. 
The  boat  in  question  is  about  20  ft.  long  and  about  half  that 
in  width.  On  the  bottom  are  fixed  inclined  planes  or  fins, 
the  angles  of  which  increase  as  they  near  the  steiu.  When 
the  boat  is  at  rest  it  floats,  more  or  less  immersed,  as  an 
ordinary  raft  would  do;  but  when  under  power  the  bow 
lifts  out  of  the  water  and  the  boat  glides  along  on  the 
inclined  planes,  therefore  meeting  with  very  little  resistance 
from  the  water  and  permitting  a  much  higher  speed  being 
attained  with  the  power  named  than  would  otherwise  be 
possible.  It  is  reported  that  at  the  trial  the  speed  over  a 
measured  course  was  at  the  rate  of  nearly  20  miles  an  hour, 
which,  we  may  say,  is  about  double  the  pace  that  could 
be  got  out  of  an  ordinaiy  launch  with  that  power  of  engine. 
Tlie  boat  is  fitted  with  twO'  rudders,  between  wliich  the 
propeller  works.  As  the  trial  was  so  successful,  moi'e 
complete  experiments  are  to  be  shortly  made. 


Gordox-Bennet  Cup  :  The  French  Ellminating  Trials.-  ■ 
The  trial  races  for  the  selection  of  the  three  cars  and  drivers 
to  represent  France  in  the  Gordoii-Bennet  race  took  place 
on  May  20th.  Out  of  29  cars,  nine  were  hors  de  cofiiJrtt 
before  completing  the  first  circuit.  The  seven  cars  which 
finished  the  course  were  tiiued  on  arrival  as  follows  : — - 


Driver. 


Car. 


Th^ry   Georges-Richard-Brasier. . . 

Salieron  i  Mors   

Rougier   |  Turcat-Mery   

Gabriel   !    De  Dietrich  

Le  Blon  j    Gardner  SerpoUet  

Caillois    Georges-Richaid-Brasier.. . 

Farman   j  Panhard   


H.   M.  S. 

1    22  28 


60  0 

6  5 

20  25 

35  0 

56  0 

13  0 


The  first  six  cai's  to  finish  were  chain  driven,  the 
Panhard  having);  live-axle  transmission.  The  car.-i 
dj  'iven  by  Theiy,  Salleroai,  and  Bouoier  have  secured 
the  privilege  of  repi'esenting  Finance  in  the  final 
contest  in  Germany.  The  time  taken  by  Theiy,  who 
started  at  5-8  a.m.,  was  8  hours  14  minutes  28  seconds, 
including  the  neutralised  passages,  which  amount  roughly 


to  about  2  hours  40'  minutes.  This  is  deemed  satisfactoiy 
time,  considering  the  nature  of  the  road,  which  was 
unsuitable  in  many  places  for  high  speed.  Eacli  circuit 
was  57A  miles,  so  that  the  six  laps  covered  by  the  winning 
cars  bring  the  total  mileage  uj)  to  345  miles.  Thus  Theiy 
averaged  10  4  miles  an  hour,  including  the  contrcjls. 


The  Building  of  Turbine  Steamers. — An  important 
decision  relating  to  the  construction  of  turbine  steamers  was 
issued  on  May  27th  by  the  Court  of  Survey,  Glasgow,  in 
an  appeal  by  Messrs.  Denny,  Uumbai  ton,  against  the  Board 
of  Trade.  The  board's  surveyor  refused  to  granti  the 
necessary  declaration  to  enable  them  to  get  a  passenger 
certificate  for  the  new  turbine  steamer  Princess  Maud  unless 
he  was  allowed  to  make  a  test  of  the  condensers.  The 
Court  sustain  the  appeal,  and  point  out  that  this  test  is  a 
new  deijarture  in  survey  practice,  and  that  a.s  the  Board  of 
Trade  was  the  party  proposing  to  depart  from  use  and  wont 
it  lay  upon  them  to  show  that  there  were  new  circumstanceis 
justifying  the  new  departure.  Considerable  imjmrtance 
attached  tO'  this  point,  as  it  was  admitted  that  if  the  Board 
of  Trade's  action  was  approved  this  requirement  woidd 
become  a  precedent  for  turbine  steamer  sui-veys  in  future, 
and  would  place  turbine  steamers  at  a  disadvantage  coni- 
])ared  with  ordinaiy  steamers.  The  Court,  however,  found 
the  test  is  uiireasoiiable.  They  jjouit  out  that  wliile  the 
Board  of  Trade  have  a  great  duty  to  the  travelling  public, 
they  have  also  a  responsibility  tO'  the  shipbuilding  and  allied 
industries,  and  must  not,  in  their  zeal  for  public  safety, 
unnecessarily  impose  I'estrictions  on  an  industry,  and 
especially  an  industiy  in  its  development  state. 

LITERATURE. 


Steam  Boilers  :  Their  Theory  and  Design."  By  H.  de  B. 
Parsons,  B.S.,  M.E.  Longmans,  Green,  and  Company, 
91  and  93,  Fifth  xivenue,  New  York  and  London. 
This  work  is  the  outcome  of  a,  series  of  lectures  delivered 
at  the  Rensselaer  Polytechnic  Institute,  Troy,  New  York, 
after  having  been  partially  re-written.  The  author  recog- 
nises that  it  is  imiiossible  for  anyone  to  pro}ierly  design 
a  steam  boiler  without  having  had  expciiciice  of  luiilcr-xhop 
piactice,  and  it  is  to  assist  the  latter  aiiiongst  others  tliat 
the  information  is  given.  It  thus  goes  without  saying  that 
the  contents,  whilst  containing  some  valuable  rules  and 
tal)lcs,  include  a  mass  of  information  of  a  practical  nature, 
which  should  be  understood  by  the  designer.  It  woidd  be 
too  lengthy  tO'  detail  all  the  matter  dealt  with,  but  we  may 
point  out  that  jihysical  ])roperties,  fuels,  combustion,  and 
furnace  tcmpeiatuics  form  the  earl}-  chapters,  whilst  details, 
httiiigs.  stokers,  iiiciiislation,  corrosion,  chimney  design, 
MiKjke  prevent  ion,  and  testing  conclude  the  book.  The 
illustrations  are  well  prepared  and  very  clear,  and  we  con- 
sider the  author  has  fully  achieved  his  aim. 


'■  Holiday's  in  Eastern  Counties."    Edited  l)y  Percj^  Lindley. 
Publishing  Offices,  30,  Fleet  Street,  London,  E.G. 

An  illustrated  pamphlet  descriptive  of  pleasure  resorts 
reached  by  the  (ireat  Eastern  Kailwa}'.  Prominence  has 
been  given  to  some  of  the  less-known  districts  in  East 
Anglia,  which  should  satisfy  those  engineers  and  others 
desiring  a  quiet  summer  holiday. 


BooK.s  Received. 

"  Tlie  Model  Locomotive :  Its  Design  and  Construction."' 
By  Heniy  Greenly.  London  :  Percival  Marshall  and 
Company,  26 — '29,  Poppin's  Court,  Fleet  Street,  E.C. 

Official  Gazette  of  the  United  States  Patent  Office."  Vol. 
ex.,  Nos.  1,  2,  aiid'3.  Published  by  authority  of  Con- 
gress, Washino-ton. 
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BOILER-MAKERS'   HYDRAULIC  MACHINERY. 

I.— PuMr.-<. 

A  boilbr-maker'kS  hydiaulic  installaiioi)  usually  consists  ol" 
pressure  pumps  (either  belt,  steam,  or  electrically  driven), 
accnmulatoi',  riveters  (both  fixed  and  jjortable),  flanging 
machines,  cranes,  and  occasionally  a  tube-staving  machine, 
although  this  machine  is  nearly  always  kept  at  the  tube 
maker's  works. 


Fig.  1  is  a  lougitudiiuil  section  through  the  middle  of 
the  pum])s,  and  fig.  2  shows  the  macliipe  in  plan.  These, 
along  with  the  other  views,  serve  fairly  well  to  show  the 
construction  of  this  jiarticular  type.  It  will  l,e  seen  that 
they  are  driven  by  -lit.  di.'nneter  by  10  in.  broad  fast  and 
loose  pulleys,  through  doul)le  helical  machine-moulded 
cast-iron  gearing,  the  pinion  having  16  teeth  and  the  wheal 
80  teeth,  the  pitch  being  2|  in.,  thus  giving  a  ratio  of 
5  to  1.    The  crank  shaft  is  made  from  a  solid  forging,  and 


Fig.  3.— cross-section  THROUGH  PUMPS. 


Fo.  4.-0UTER  BBARIXG. 


It  will,  therefore,  be  most  convenient  to  commence  with 
a  description  of  the  pumps,  the  type  chosen  being  a  set 
of  three-throw  horizontal  belt-driven  ]jumps,  as  this  is  the 
niost  po]>ular  machine  at  present  on  demand.  Steam- 
di  iven  ])um]is  are  noti  so  often  asked  for  now,  as  these  liave 
been  almost  entirely  superseded  by  belt  or  electrically- 


is  6  in.  diameter  at  the  bearings  and  crank  pins,  the  latter 
being  5  in.  long.  The  connecting  rods  are  of  cast  steel, 
.3  in.  diameter  and  2  ft.  Gin.  long.  The  crossheads  are 
also  of  cast  steel,  and  have  a  Ijearing  surface  of  8  in.  by 
8 J  in.,  which  is  equal  on  either  side  of  the  centres  of  the 
crosshead  i)ins,  these  being  Sin.  diameter  by  3|iu.  long. 


I  Fig.  5.— CROSS-SECTION   THROUGH   PUMP  BARREL. 


diiven  ones.  In  the  type  illustrated  it  is  a  simjjle  matter 
to  replace  tlie  pulleys  by  a  cut  cast-iron  toothed  wheel, 
and  drive  direct  by  an  electric  motor  with  a  raw-hide 
pinion  on  its  sliaft,  although  some  users  prefer  a  belt  drive 
between  the  motor  and  lunnp. 


These  parts,  it  might  be  stated,  are  larger  than  are  required 
for  the  present  size,  so  that  the  same  patterns  may  be  used 
for  different  sizes  and  pressures  by  simply  altering  the 
diameters  of  the  plungers  and  barrels. 

The  barrels  are  cast  in  gun  metal,  with  gun-metal  valves 
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lield  ill  place  by  a  si'iial  spring  3  in.  external  diameter  of 
^  in.  square  steel  wire,  and  a,re  placed  well  below  tlie  inlets 
and  outlets,  so  that  the  water  will  come  on  top  and  help 
to  close  them.  This  also  reduces  the  tendency  of  the  rush 
of  water  to  keep  them  open.  The  baiTels  are  tm-ned,  and 
fitted  into  the  main  body,  which  is  bored  out  to  receive 
tliem,  and  they  are  then  held  in  place  by  a  cast-iron  cover 
secured  by  eight  1  in.  studs.  There  is  no  shear  on  these 
studs,  as  this  is  taken  up  by  means  of  a  joggle  1  in.  high, 
clearly  shown  on  fig.  3,  which  is  a  cross-section,  the  left 
Iialf  being  througk  tlie  cover  and  the  right  half  through 
the  guides,  showing  the  strips  between  which  the  cross- 
head  slides. 

Fig.  5  is  a  large  section  through  the  barrel  and  plunger, 
and  clearly  shows  the  arrangement  of  the  valves.  It  will 
be  noticed  that  the  outlets  are  kept  well  to  the  tops  of  the 
baiTels,  so  as  to  prevent  the  air  from  becoming  locked 
inside,  which  would  seriously  interfere  with  the  working 
of  the  pumps,  if  not  entirely  stop  them,  as  it  has  been 
known  to  do. 

The  pipes  coupling  up  the  three  barrels  are  now  made 
to  curve  respectively  into  the  one  opening  to  prevent 
shock  and  loss  of  energy,  such  as  occurred  in  the  old  pipes, 
which  were  not  curved  at  all,  but  consisted  of  right-angled 
bends.  They  are  made  reversible,  so  that  the  suction  and 
delivery  can  be  placed  to  either  side  of  the  pump,  or  else 
both  to  the  one  side,  whichever  is  most  convenient. 

Fig.  4  is  a  detail  of  the  outer  bearing  for  the  pulley 
shaft.  This  one,  along  with  the  other  two  bearings  for 
this  shaft,  are  ijiclined  at  an  angle  of  45  deg.,  since  this 
machine  was  made  for  a  horizontal  belt  drive.  Should  the 
drive  be  vertical,  these  would  be  better  made  horizontal. 
This  view  also  shows  the  projection  on  the  main  casting 
for  carrying  the  outer  bearing  and  the  method  of  fixing 
the  bearing  to  it.  Refemng  to^  the  cap  bolts,  it  will  be 
seen  that  a  collar  is  turned  on  these,  sO'  that  when  the  lower 
nut  is  screwed  on  it  is  held  rigidly  in  jilace  and  the  cover 
can  then  be  slipjied  on. 

This  method  is  also  applied  for  holduig  on  the  crank- 
shaft bearing  covers.  These  bearhigs  are  inclined  at  an 
angle  of  GO'  deg.  to  the  horizontal,  as  in  this  ijosition  they 
are  best  placed  for  taking  up  the  thrust  due  to  the  pressure 
on  the  i^lungers. 

The  only  other  detail  that  calls  for  mention  is  ai  small 
belt-shifting  cylinder  bolted  to  the  front  of  the  pumj^s,  and 
shown  on  figs.  1  and  2.  This  has  a  piston  2  in.  diameter 
and  a  plunger  l|in.  diameter,  as  shown  on  plan,  and 
is  fitted  with  a  screwed  gland  which  is  packed  with  hemp, 
as  is  also  the  piston.  The  side  of  the  piston  next  the 
pulleys  whicli  has  the  smaller  area  is  always  open  to  the 
pressure  or  is  a  constant,  and  the  pressure  on  the  back 
of  the  piston  is  controlled  by  a  slide  valve  which  is  worked 
by  the  accumulator.  When  the  accumulator  rises  above 
a  certain  level  it  works  the  slide  valve  which  admits  the 
pie.ssure  behind  the  ijiston,  and  thus  pushes  the  belt  on 
to  the  loose  pulley,  which  is  the  outside  one,  bringing  the 
pun  ps  to  rest.  Again,  when  the  accumulator  falls  a 
certain  distance  it  opens  the  back  of  the  piston  to  exhaust, 
and  the  constant  now  pulls  the  belt  on  to  the  fast  pulley, 
and  so  starts  up  the  pumps  again. 

In  addition  to  this  cylinder  a  hand  lever  is  sometimes 
fitted  for  pushing  the  belt  on  to  the  fast  pulley  for  starting 
up  at  first,  a.s  there  is  then  no  jjressure  in  the  accumulator. 
On  the  belt-shifting  bar  are  two  rollers,  2  in.  diameter  by 
about  12  in.  high,  which  lessen  the  wear  on  the  edges  of  the 
belt,  and  is  much  better  than  plain  prongs.  Care  should  be 
taken  that  these  are  made  to  act  on  the  slack  side  of  the 
belt.  It  is  sometimes  necessary  to  place  the  cylinder  to 
act  on  the  top  side  of  the  belt,  in  which  case  it  is  carried 
up  by  means  of  <a  foot  cast  on  the  main  body.  Its  position, 
however,  depends  entirely  on  the  belt  drive. 

The  formulsB  used  by  practical  men  in  designing  ])umps 
of  this  class  are  not  difficult.  Thus  for  the  pulleys,  pulley 
shaft,  and  gearing  the  ordinary  rules  are  good  enough, 


and  the  bearing  surfaces  are  all  made  large,  so  that  the 
pressure  on  these  is  not  excessive.  For  the  crank  shaft 
it  is  usual  to  find  the  necessary  diameter  from  the  simple 
formula — 

16  ^ 

where  T  =  maximum  twisting  moment  on  the  shaft,  /  the 
working  shear  stress  of  the  material,  and  D  the  diameter, 
and  to  allow^  for  bending,  it  is  then  multiplied  by  a 
constant,  usually  from  1'4  to  1'5.  The  connecting  rod 
is  counted  out  by  any  well-known  formula. 

With  a  i^ulley  speed  of  250'  revolutions  per  minute  and 
a  ratio  of  5  to  1  in  the  gearing,  this  gives  50  strokes  of 
the  plungers  per  minute,  which  is  quite  high  enough,  as 
practical  men  do  not.  care  to  go  above  50  to  60'  strokes  per 
minute. 

The  efficiency  of  hydraulic  j^umps  is  usually  taken  at 
65  per  cent.  It  is,  therefore,  a  simple  matter  to  find  the 
necessary  horse  power  recjuircd  to  drive  them.  We  have: 
Horse  power  given  out  by  pumps 

P  X  L  X  A  X  N      1500  X  1  X  8-29  x  50  x  3 


33000 


3300U 


56-5. 


Therefore  the  horse  power  of  the  motor  required  to  drive 
them 

100 


=  56-5  x 


=  87. 


A  90  horse  power  three-phase  motor  was  actually  fitted  to 
operate  these  pumps.  The  pulleys  are,  therefore,  required 
to  give  out  90  horse  power. 


AIR  COMPRESSORS  AND  BLOWING  ENGINES. 

By  C.  H.  Innes,  M.A. 

{Gontivued  from  page  577.) 

12.  O71  the  I.osit  of  Presmre  during  Transmission  in  a 
Straight  Pipe  of  Uniform  iJiameter. — Let  Vj  be  the  velocity 
with  which  the  air  enters  the  pipe,  and  V.,  that  of  discharge. 
Let  L  be  the  total  lengtli,  and  D  the  diameter  of  the  pipe, 
both  in  feet.  Let  the  pi-essures  at  A,  B,  D  be  f „  f..,  p, 
and/)  +  dp  in  pounds  per  square  inch;  rf/i  is  of  course  a 


I  I 

L  - 


Fio.  7a. 

negative  quantity.     Let  the  specihc  volumes  at  the  same 
points  be  v^,  v.,,  v,  and  v  +  d  v,  and  the  velocities  at  C  and 
I)  be  V  and  Y  +  dV.    The  loss  of  head — i.e.,  of  energy  in 
foot  pounds  per  jiound  of  air — due  to  friction  for  a  small 
length  dl  of  the  pipe  between  C  and  D,  fig.  7a,  is 
,4dl  V- 
'  =  ^  27 
In  "  The  Development  and  Transmission  of  Power,"  Pro- 
fessor Unwin  gives 

^  =  ^  10  d) 


, ,  ,  h  =  kd/li- 

so  that  2  g 

where  D     \        10  D/ 

Let  f>  be  the  density  of  the  air  at  (',  then 


(33) 


V 


-  =  constant  =  ^  i  =  , 
V  V,  m 


June  3,  1904] 


THE    PRACTICAL  ENGINEER. 


615 


Since  the  velocity  of  fli)w  increases,  the  iucreased  kinetic 
energy  must  be  due  to  the  work  done  by  the  air  as  it 
expands  from  a  vohmie  v  to  v  +  d  v,  and  tiiis  work  has  also 
to  ovei'come  friction.    The  equation  of  energy  is  therefore 

,  , ,  ,  YdV  ,  kill  V- 
ii4  pdv  =    4-  — ^  


but 


dv  = 


m  d  V. 


Let  144  p  =  P,  the  pressure  per  square  foot.  Then  we 
may  either  suppose  the  expansion  to  take  place  isothermally 
or  according  to  the  law  p  t;"  =  constant.  Assuming  the 
former,  let  V  v  =  b.  Then 


7  T      20736  m'^  c/  f    ■.        ■.  )      .t  i  i 

L  =  ■J  \       -  f.r)  -  -2  hyp.  loj 


If  we  sujipose  the  flow  adiabatic,  then 
Vvy  =  c  or  F  = 

and  the  equation  of  energy  becomes 

,  J  4010  r/nr  f  ,7  17  |  1  i.ti  1  Pi 
i-L  =  \  2h    -  r-1  '  \  -  1-^2  hyp.  log  '^i 

Numerical  Example. — A  pipe  is  1,000  ft.  long,  and  air 
enters  it  at  a  itiressure  of  100  lb.  per  square  inch,  and  is 
discharged  at  90  lb.  Its  velocity  at  inflow  is  80  ft.  per 
second  ;  what  must  the  diameter  of  the  pipe  be  1 

First  let  us  assume  a  temperature  of  60  deg.  Fah.,  or  521 
absol  ute. 


(36) 


V  V     lit  =  h  =  53-2  X  .521  =  27700 


and  since 


Pi  =  14400,  V,  = 


27700 


so  that  (35)  becomes 
1000  ^-=     20736  x  32 


14400 
1-92  ^  J_ 
80  41-6 


1-92 


100^ 


-  90-  I 


Callintr 


27700  X  (41-6) 

=  26-2  nearly. 

•0108  3 
D 

\ 
D 

10 
9-7 


4-6  lo" 


10 


,  we  have  the  quadratic, 
+  X  -  2-425  =  0 


and  D  =  ■62  ft.  =  742  in. 

If  we  assume  adiabatic  exjiausion,  and  that  the  air  enters 
the  pipe  with  a  temperature  of  750  absolute  Fah.,  then 


53-2  X  750 
14400 


1000  = 


2-77        1        ,        jy  y 

— —  =   and  c  =  r,  i\ 

80  28-9 

=  14400  X  2-77^-'"'' 
60400,  .-.  c^-  2512,  and  (35)  gives  us 

-4010^3^  I  100"-  90"  I  -  3-26  log 
28-9y-  X  2512  (  J  ° 

•0183;  D  =  -Sift.  =  9  72  in. 


10 
9 


The  loss  of  head  at  a  bend  is 

A  =  I  0-131  +  1847(^;i^y2 


180  •  2g 


where  C  is  the  mean  radius  of  the  l)eud  and  </>  the  angle  of 
bend  in  degrees  ;  so  that  the  e(|uivalent  length  of  straight 
pipe  is 

180 

(37) 


"-r(-.o-) 

(To  he  continued.) 


MODERN    IRONFOUNDRY  PRACTICE.* 

By  Geo.  R.  Bale,  Assoc. M.  Inst. C.E. 


XIX.— Physical  Tests  of  Cast  Iron. 

Under  the  pressure  of  modern  necessities  a  thorough 
knowledge  of  the  physical  properties  of  all  materials  of 
construction  is  essential  in  order  that  the  danger  of  employ- 
ing unsuitable  material  may  be  avoided.  To  this  end  most 
ironfounders  now  adopt  some  method  of  systematic  testing, 
from  which  much  useful  and  interesting  data  are  obtained. 
The  records  of  such  tests  are  always  comprehensible,  and 
available  for  reference  long  after  their  immediate  occasions 
have  passed,  whereas  irregular  tests  tell  an  imperfect  story 
to  begin  with,  and  tell  it  for  one  occasion  only.  The 
increasing  practice  of  such  methods  must  be  attributed 
chiefly  to  tlie  increasi;jg  importance  attached  to  these  tests 
by  engineers,  who  usually  secure  the  right  of  condemning 
such  castings  of  the  metal  of  which  the  test  bar  is  a  sample, 
should  the  Idtter  fail  to  comply  with  the  conditions  specified. 

The  most  commonly  adopted  test  for  cast  iron  is  a  trans- 
verse test,  and  is  perhaps  the  best  for  general  purposes,  as 
the  strains  set  up  correspond  to  those  most  likely  to  occur 
in  actual  work,  while  at  the  same  time  it  furnishes  a  means 
of  estimating  the  elasticity  of  the  iron  without  the  necessity 
of  employing  excessively  long  test  bars.  Tlie  deflection  of  a 
bar  subjecteil  to  a  transverse  load  is  entirely  due  to  tue 
extension  and  compression  of  those  portions,  whether  above 
or  below  the  neutnJ  axis,  so  that  any  variation  in  the 
amount  of  deflection  is  a  sufiicient  indication  of  the  relative 
values  of  the  different  irons  tested  as  regards  elongation.  In 
simple  tenfion  and  compression  tests  of  cast  iron,  it  will  be 
found  that  there  is  strictly  no  range  of  stress  for  which 
stress  and  strain  are  proportional,  and  also  that  there  is  no 
fixed  coefficient  of  elasticity  or  elastic  limit.  Carefully 
conducted  tests  have,  however,  shown  that  for  equal  stresses 
the  extensions  and  compressions  are  practically  the  same. 

From  the  results  of  experiments  on  very  long  bars  of  cast 
iron,  Mr.  Hodgkinson  deduced  the  following  equations  for 
the  approximate  relation  of  stress  and  strain  : — 

T  =  6,220  E  -  1,298,000  E^', 
or  T  =  5,773  C  -  233,500  Cv 

T  being  the  stress  in  tons  per  square  inch, 
E  the  extension  per  unit  of  length, 
and  C  the  compression  per  unit  of  length. 

For  transverse  tests  the  test  bars  may  be  made  of  any 
convenient  dimensions,  but  the  most  common  sizes  are  2  in. 
by  1  in.,  which  are  broken,  on  bearings  3  ft.  apart,  and  1  in. 
by  1  in.  bars,  which  are  broken  on  bearings  1  ft.  apart. 

Direct  comparisons  can  only  be  made  of  the  tests  of  bars 
of  the  same  dimensions.  Tests  of  bars  2  in.  by  1-in., 
whether  broken  flat  or  on  edge,  can  be  compared  with  each 
other,  but  cannot  be  compared  with  2  in.  square  bars, 
owing  to  the  slower  cooling  of  the  latter  giving  more  time 
for  silicon  to  act  on  carbon,  with  the  result  that  their  grain 
is  more  open,  thus  making  them  proportionately  weaker. 
Test  bar.s  are  usually  cast  in  dry  sand,  although  when,  as  is 
now  often  specified,  the  test  bais  are  cast  as  part  of  the 
casting  proper   and  subsequently  broken  ofl',  they  must 

*  Eor  previous  article  see  page  56'2. 
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necessarily  often  be  cast  in  green  sand.  Owing  to  chilling 
of  the  skin  and  the  silicious  coating  of  bars  cast  in  green 
sand,  they  are  often  soniewhat  stronger  than  those  cast  in 
dry  sand.  Differences  in  crystallisation  due  to  varying 
conditions  cause  a  variation  in  the  records  often  gi'eater 
than  any  variation  due  to  slight  differences  in  size,  so  that 
only  general  tendencies  in  records  should  be  considered. 
It  will  often  be  found  that  the  average  records  of  actual 
loads  are  more  uniform  than  the  equivalent  loads  for  bars  of 
the  nominal  si/e.  The  measure  of  the  size  of  a  cast-iron  bar 
is  at  best  only  an  approximate  measure  of  section,  since 
the  surface  is  uneven,  being  a  series  of  elevations  and 
depressions  corresponding  approximately  to  the  shape  of  the 
grains  of  sand  forming  the  faces  of  the  mould.  Greater 
strength  is  often  shown  by  test  bars  having  rounded  edges, 
caused  by  their  not  running  full,  than  others  poured  from 
the  same  ladle  and  having  perfectly  square  edges,  owing  to 
the  fact  that  the  rounded  edges  are  quite  smooth,  never 
having  been  in  contact  with  the  mould  face,  and  there  are 
in  consequence  no  depressions  to  start  a  fracture.  Test 
bars  which  have  been  cast  in  a  horizontal  position  are  very 
liable  to  be  dirty,  and  to  have  cavities  in  the  upper  parts. 
Such  bars  should  always  be  set  on  the  testing  machine  with 
the  upper  side,  as  cast,  so  placed  that  it  will  be  under 
compression  when  the  load  is  applied.  Tested  in  this  way 
the  results  obtained  will  obviously  more  nearly  represent 
the  true  strength  of  the  iron  than  if  the  bar  is  tested  with 
the  faulty  side  in  tension.  Whenever  possible  the  test  bars 
should  be  cast  in  a  vertical  position,  so  that  at  the  plane  of 
fracture  the  metal  will  be  uniform  throughout.  To  obtain 
strictly  comparable  results  it  is  necessary  that  the  loads 
should  be  similarly  applied  in  all  cases,  and  the  increments 
of  weight  should  be  diminished  as  the  breaking  point  is 
neared. 

The  formula  ordinarily  used  to  determine  the  coefficient 
of  bending  strength  /  is 


M  being  the  bending  moment  or  ,  W  the  load  applied 

at  the  mid-leugth  of  the  bar,  L  the  length  between  supports, 
and  Z  the  modulus  of  the  section  to  resist  bending.  For  a 
reolangular  section 

Z  =  ^B^)\ 

B  being  the  breadth  of  the  bar,  and  D  its  depth.  For  a 
circular  section 


d  being  the  diameter  of  the  bar. 

For  an  ordinary  test  bar,  3  ft.  span,  2  in.  deep  and  1  in. 
wide,  the  central  breaking  weight  will  vary  for  different 
qualities  of  iron  from  about  1,8001b.  to  about  4,5001b. 
A  good  quality  iron  will  stand,  say,  3,2001b.,  and  the  co- 
efficient of  bending  strength  may  be  calculated  as  follows : — 

Taking  all  linear  dimensions  in  inches,  and  the  load  W  in 
pounds,  the  coefficient  /  in  pounds  per  square  inch  = 

3,200  X  36 

i  =  43200 

I  X  1  X  2- 

This  "coefficient  of  bending  strength"  is  found  to  vary  not 
only  with  the  quality  of  the  iron,  but  also  with  the  form  of 
the  section,  and  even  when  the  latter  is  rectangular  its 
proportions  affect  the  coefficient,  a  deep  bar  generally  giving 
a  lower  coefficient  than  a  broad  one,  while  for  bars  of  similar 
proportions  the  larger  the  section  the  lower  the  coefficient. 
Among  a  large  number  of  series  of  experiments  carried  out 
by  different  authorities,  which  confirm  the  above,  those 
described  by  Mr.  Millar*  may  be  cited.    In  these  experi- 

^'o'lV**^^  °^  ^'^^  Proceedings  of  the  Institution  of  Civil  Engineers,  vol.  Iviii  , 


ments  the  bars  were  broken  on  supports  3  ft.  apart,  and 
gave  average  values  for  the  coefficient  f  with  the  differert 
sections,  as  under  : — 


Breadth 
of  bar  in 
inches. 

Depth 
of  bar  in 
inches. 

Average 
central  break- 
ing weight 
in  pounds. 

Averiige  coefficient 
of  bending  strengtli 
in  pounds 
per  square  inch. 

Average 
ultimate  deflection 
iu  inches. 

1 

2 

3,741 

50,624 

0-40 

1 

1 

802 

43,904 

0-58 

2 

1 

1,758 

47,712 

0-84 

The  average  ultimate  tensile  strength  of  the  bars  was 
21,200  lb.  per  square  inch.  The  British  Admiralty  specify 
9  tons  —  20,1601b.  as  the  minimum  tensile  strength  of 
cast  iron  that  will  be  accepted,  and  require  the  transverse 
breaking  load  for  a  bar  1  in.  square,  loaded  at  the  middle 
between  supports  1  ft.  apart,  to  be  not  less  than  2,000  lb. 
This  latter  corresponds  to  a  coefficient  /'  equal  to  36,000  lb. 
per  square  inch. 

The  coefficient  of  bending  strength  calculated  as  above 
takes  no  account  of  the  plasticity  of  the  metal,  so  that 
although  being  a  convenient  and  useful  expression  for 
purposes  of  comparison,  it  must  not  be  regarded  as  any- 
thing but  empirical.  The  true  stresses  on  the  metal  at  the 
moment  of  fracture  are  doubtless  much  below  those  calcu- 
lated. It  is,  of  course,  well  understood  that  the  coefficient 
of  bending  strength  for  cast-iron  bars  differs  widely  from 
their  tenacity,  the  ratio  of  the  bending  strength  to  the 
tensile  strength  being  commonly  about  2  to  1.  By  means 
of  the  formula 


1  -3  D-  B 

a  fair  idea  of  the  ultimate  tensile  strength  of  the  iron  T  can 
be  obtained  from  the  result  derived  from  an  actual  trans- 
verse test  of  a  rectangular  bar  of  depth  D  and  breadth  B, 
broken  on  supports  at  a  distance  L  apart  by  a  centrally 
applied  load  W. 

The  1  iu.  square  test  bar  broken  transversely  is  found  to 
give  nearly  uniform  results  for  irons  having  widely  different 
chemical  compositions,  and  for  this  reason  has  become  very 
popular  amongst  foundry-men,  but  has  so  far  not  served  to 
add  greatly  to  our  knowledge  of  cast  iron.  The  most  satis- 
factory records  are  obtained  by  varying  the  size  of  the  test 
bars  according  to  the  size  of  the  castings  being  made. 
When  both  are  poured  from  the  same  ladle  of  iron,  a  small 
casting,  by  reason  of  its  quicker  cooling,  will  have  a  closer 
grain,  and  will  thus  have  greater  strength  than  a  large 
casting,  which  cools  more  slowly.  It  is  thus  obvious  that  the 
strength  of  castings  cannot  be  correctly  calculated  by  any 
formula  based  on  the  strength  of  a  test  bar  differing  greatly 
in  size,  although  in  actual  practice  any  estimate  concerning 
the  physical  qualities  of  a  casting  can  only  be  approximate, 
since  conditions  attending  melting,  etc.,  will  often  exert  a 
greater  influence  on  the  casting  than  variations  in  its 
chemical  composition. 

The  practice  of  testing  bars  in  the  foundry  is  not,  how- 
ever, carried  out  with  a  view  to  estimating  suitable  dimen- 
sions for  castings,  but  is  undertaken  for  the  purpose  of 
judging  the  relative  strengths  of  different  iron  mixtures,  or 
whether  or  no  a  particular  iron  is  of  a  certain  standard 
physical  quality. 

(To  be  continued.) 


The  great  patent  case  between  the  Le^eds  Forge  Company  and 
the  Deighton  Fhie  Company,  which  has  been  fought  with  great 
persistency  for  the  last  three  years,  was  recently  decided  in 
favour  of  the  Leeds  Forge  Company  by  a  unanimous  decision  in 
the  House  of  Lords.  The  most  eminent  technical  counsel  of  the 
day  were  engaged  iu  the  case. 
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THE    USE    OF    PULVERISED    COAL  FOR 
FUEL    UNDER    STEAM  BOILERS.* 

At  the  time  a  pi-omise  was  made  to  prepare  a  paper  on 
this  subject  for  presentation  before  the  society,  it  was 
anticipated  that  before  the  date  at  wliich  the  paper  was 
to  appear  would  be  reached  furtlier  data  would  be  forth- 
coming. In  this  hope,  however,  the  writer  has  been 
disappointed,  and  begs,  therefore,  to  apologise  for  the 
incompleteness  of  the  paper,  hoping  merely  that  it  may 
bring  out  some  discussion  and  statement  of  experiences  of 
members  who  have  had  greater  opportunities  to  note  more 
closely  what  has  been  accomplished  and  what  have  been 
the  drawbacks  to  tliis  form  of  combustion. 

The  writer's  attention  was  first  directed  to  this  subject 
about  1889,  when  Erastus  Wiman,  then  particularly  active 
as  a  promoter  in  new  departures,  called  attention  to  the 
possible  economy  to  be  effected  by  the  use  of  fuel  in  a 
powdered  form.  It  is  sufficient  to  say  that  so  far  as  the 
writer  knows  the  undertakings  at  that  time  with  which 


Fio.  1. 

Mr.  Wiman  was  connected  were  unsatisfactory  in  their 
results,  and  that  a  part  of  this  result  was  chargeable  to 
the  high  cost  of  pulverisation. 

Of  recent  years,  and  particularly  with  the  progress  of 
the  manufacture  of  cement-pulverising  machines,  methods 
have  been  so  perfected  that  it  may  be  safely  stated  that 
pulverisation  of  most  coals,  particularly  when  dried,  can 
be  secured  within  a  cost  of  10'  cents  per  ton. 

At  the  present  time  the  methods  being  experimented 
upon  for  the  use  of  pulverised  coal  as  fuel  under  steam 
boilers  seem  to  be  divided  into  two  classes  :  One  where 
the  material  is  pulverised  in  a,  detached  pulverising  plant 
and  the  product  conveyed  to  hoppers  over  feeding  machines 
in  front  of  the  boiler,  and  tlie  other  where  an  independent 
pulverising  machine  is  used  and  discharges  its  product 
innnediatel}^  into  tlie  combustion  chamber. 

As  a  sub-division  of  the  class  first  named  there  seems  to 
be  two  methods  :  One  where  the  pulverised  coal  is  fed  into 
n  combustion  chamber  by  the  use  of  a  circular  brush  usually 
made  of  steel  bristles,  and  the  other  where  material  is  fed 
in  by  a  blast  of  air  or  steam.    So  far  as  the  evaporative 

*  Paper  read  by  Mr.  J.  M.  Sweeney  before  Ihe  Western  Society  of  Engineers, 
March  2nd,  1904. 


economy  of  these  methods  is  concerned  there  seems  to  be 
but  little  choice,  and  advocates  who  have  had  experience 
may  be  found  with  preferences  for  both  plans. 

In  this  paper  it  is  thought  best  to  confine  the  matter 
entirely  to  the  meclianical  operation  and  to  avoid  any  state- 
n)ents  in  reference  to  chemical  results,  except  so  far  as 


Pig.  2. 


evaporation  may  be  noted.  Again,  it  is  fair  to  say  that 
the  only  substantial  data  which  is  available  to  the  writer 
apjdies  to  the  brush  type  of  machine,  fig.  1,  for  feeding. 

The  following  table  of  evaporations  secured  will  give  a 
very  fair  idea  of  wliat  may  be  expected  in  the  way  of  such 
results  from  fuels  prepared  in  this  way  : 

Water   evaporated   from  196  deg.  and          I.  ii. 

194  deg.  cubic  feet   639  886'2 

Fuel  burned,  lbs   4205  5894 

Steam  pressure,  lbs                                     125  130 

Factor  of  evaporation                                      1'06  1'06 

Waterevaporatedfi-om  andat212deg.,lbs.  40756  56569 

Fuel  burned,  lbs   4205  5894 

Lbs.  of  water  evaporated  fi'om  and  at 

212  deg.  per  lb.  fuel    97  9-6 

H.P.  developed    1182  1640 

H.P  units  per  hour    —  272 

Lbs.  coal  per  H.P.  developed   ,   3 "5  3 '5 9 

The  analysis  of  fuel  in  the  first  column  is  not  known. 
That  of  the  second  table  is  as  follows  : — 

Fixed  carbon   54'70 

Volatile  matter   34  80 

Ash,  sulphur,  and  moisture   10  50 

100  00 


Fio.  3 


Of  coals  used  in  some  trial  runs  and  compared  to  hand 
firing,  the  gain  in  the  use  of  the  coal  pulverised  as  compared 
to  hand-fired  was  as  follows  : 
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GAIN. 

No.  1.  Evaporation  per  fuel,  25  per  cent. 

Evaporation  per  combustible,  24|  per  cent. 
Pounds  fuel  per  H.P.  units  developed,  21 1  per  cent. 
Pounds  combustible  per  H.P.  units  developed,  21 
per  cent. 

No.  2.  Evaporation  per  fuel,  12  per  cent. 

Evaporation  per  combustible,  12  per  cent. 
Pounds  fuel  per  H.P.  units  developed,  12  6  per  cent. 
Pounds  combustible  per  H.P.  units  developed,  13 
2>er  cent. 

As  deduced  from  the  following  data  : — 

No.  1.  Pulverised.  Hand-fired. 

Water  evaporated  from  198  deg.  2656'5  cubic  ft.  3258  1 5  cubic  ft. 

Fuel  burned   18040  lb.  27568 

Combustible  burned  (see  Anal.)  161461b.  24674 

Steam  pressure    1291b.  126  1b. 

Chimney  draught    Xff      water  cal.      ^  lb. 

Stack  temperature    490  deg.  580  deg. 

Factor  of  evaporation   1"06  1'06 

No.  2. 

Water  evaporated  from  and  at 

212  deg   169262  1b.  207633  1b. 

Fuel  burned   180401b.  27566  1b. 

Combustible  burned    161461b.  24674  1b. 

Water  evaporated  per  lb.  of  fuel 

from  and  at  212  deg   9'4  7'5 

Water  evaporated  per  lb.  com- 
bustible from  and  at  212  deg.  10-47  8-4 

H.P.  units  developed    4907  6018 

H.P.  units  developed  per  hour .  204  250 

Lbs.  of  fuel  per  H.P.  developed  3-6  4-58 

Lbs.  of  combustible  per  H.P. 

developed   3-2  4-1 

Again  the  following  scattered  data  has  been  accumulated, 
which  furnishes  some  information  on  these  results  : — 


In  some  cases,  however,  the  promises  made  concerning 
results  to  be  obtained  from  the  use  of  fuel  in  pulverised 
form  are  perhaps  as  ludicrous  an  any  which  may  be  found 
based  upon  liope  and  great  expectations  rather  than  that 
which  is  accomplished. 

The  following  quotation  from  a  catalogue  of  one  of  the 
numerous  companies  promoting  apparatus  of  this  character 
is  interesting,  if  true.  Referring  to  locomotive  work,  they 
say :  ''  This  system  is  admirably  adapted  to  locomotive 
work.  There  will  be  avoided  the  present  loss  of  solid  fuel 
through  the  exhaust  force  of  steam ;  there  will  be  no  smoke 
or  cinders  in  the  firebox ;  the  exhaust  steam  now  used  to 
create  the  required  draught  in  the  firebox  would  under 
this  system  be  utilised  in  heating  feed  water  of  boiler. 
In  practice  this  inaJces  a  condensitig  engine  of  the 
Inrninot  ive." 

The  next  stage  in  the  undertaking  in  the  use  of 
pulverised  coal  for  fuel  under  steam  boilers  concerns  the 
form  of  fm-nace  best  adapted  tO'  the  economic  combustion 
of  the  fuel  in  this  form.  We  have  seen  in  the  foregoing 
tables  practically  the  extent  of  the  side  of  the  operation 
which  is  to  be  counted  as  gain,  and  if  the  cost  could  be 
halted  at  the  cost  of  the  pulverisation,  it  would  be 
simplified  and  no  questions  arise  as  to  the  real  economy 
of  the  operation.  It  is,  however,  really  at  this  point  that 
most  of  the  ti^oubles  begin.  In  the  use  of  the  method 
first  referi'ed  to,  where  the  ^pulverisation  is  accomplished 
in  a  detached  machine  situated  away  from,  the  feeding 
device,  the  handling  and  conveying  of  the  pulverised  coal 
in  order  to  place  it  in  the  hopper  of  the  stoker  is  by  no 
means  an  easy  problem,  and,  so  far  as  the  writer  knows, 
has  not  been  accomplished  in  a  manner  satisfactory  to 
the  user.    The  usual  plan  is  through  the  medium  of  screw 


Hours 
duration. 

Cubic  feet 
r>f  water 
evaporated. 

Poinids 
water 
evaporated. 

Feed-water 
tempera- 
ture. 
Deg.  Fah. 

Steam 
pressure — 
pounds. 

Coal 
consumed. 

Factor  of 
evapora- 
tion. 

Pounds  of 

water 
evapi)rated 
per  pound 
of  fuel — 
actual. 

Pounds  of 

water 
evaporated 
per  pound 

of  fuel, 
from  and  at 
212  deg. 
Fah. 

Horse 
power 
developed. 

Horse 
power 
developed 
per  hour. 

Pounds  of 
fuel  per 
horse 
powerl 

developed. 

Pounds  of 

water 
evaporated 
from  and  at 

212  deg. 
per  pound. 
Combustible, 
per  analysis.* 

4 

351 

21,278 

177 

114-7 

3,531 

1-079 

6-03 

6-50 

665 

166 

5-30 

6-98 

4 

430 

25,980 

185-0 

116-5 

2,855 

1-071 

9-01 

9-75 

807 

202 

3-54 

10-47 

4 

440 

26,042 

ISO 

114 

3,008 

1076 

8-86 

9-53 

822 

205* 

3-07 

10-23 

3 

423 

25,821 

179 

112-7 

3,110 

1-077 

8-30 

8-94 

806 

201^ 

3-85 

9-64 

'  4 

429 

2(3,  OOC 

177 

111 

2,690 

1-078 

9-67 

10-42 

812 

203 

3-31 

11-19 

4 

420 

25,544 

lli7-6 

114 

2,691 

1-089 

9-49 

10-33 

807  _ 

201} 

3-33 

11-09 

4 

431 

26,136 

176 

113-9 

2,806 

1-08 

9-32 

10-06 

818 

204J 

3-43 

10-80 

2i 

235 

14,280 

icn 

116 

1,416 

1-0S7 

10-09 

10-97 

450 

180 

3-37 

11-78 

5 

284 

17,117 

192 

103-8 

1,949 

1-061 

8-78 

9-32 

526 

105 

3-70 

10 

5 

240 

14,640 

159 

100 

1,897 

1-095 

7-72 

8-45 

461 

93 

4-10 

9-07 

n 

776 

47,103 

172 

109-03 

5,274 

1-082 

8-93 

9-66 

1,477 

134 

3-57 

9-59 

11 

687 

42,030 

119-5 

101-5 

4,940 

1-105 

8-50 

9-39 

1,346 

122 

3-66 

9-12 

7 

337 

20,557 

159 

115 

2,406 

1-098 

8-54 

9-38 

654 

93.} 

3-68 

9-17 

Total,  69J  hours,  333,140. 

Averages,  9-44 

150^ 

3-69 

9-93 

■2-40to5p.m. 

119 

7,325 

130-4 

115 

1,193  _ 

1-127 

6-14 

6-92 

240 

190 

4-97 

7-43 

5  to  7  p.m. 

195 

11,807 

180 

109-7 

1,141 

1-076 

10-35 

11-13 

363 

1S4 

3-10 

11-92 

7  to  9  p.m. 

234 

17,161 

185-5 

117 

2,935 

1-071 

5-85 

6-26 

530 

265 

5-63 

0-72 

*  Fires  were  started  at  these  times  with  boilers  cold,  having  been  without  fires  in  each  case  not  less  than  10  hours.     During  and  at  the  finish  of  this  run  the 
total  of  ash  and  clinkers  removed  was  1,828  lb.,  being  4-7  per  cent  of  the  total  amount  of  fuel  burned.    The  last  three  were  special  experimental  runs. 


From  these  results  it  will  be  readily  seen  that  the  com- 
Itvstion  of  fuel  in  this  form  promises  some  economy,  and 
it  is  fair  to  say  that,  so  far  as  the  writer  has  ever  examined 
the  operation  of  any  of  these  plants,  they  promised  fair 
results  in  the  way  of  combustion  without  smoke. 


conveyers,  or  similar  means,  operating  overhead  and 
depending  on  the  gravity  of  the  pulverised  fuel  to  descend 
from  the  conveying  trough  into  the  hopper  of  the  stoker. 
Under  these  conditions  great  fluctuation  occurs  in  the 
constancy  of  the  feed  supply   and   is  affected  by  the 
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humidity  of  the  atmosphere,  since  the  material  has  an 
affinity  for  moisture,  causing  its  rapid  absorption,  and  a 
resultant  stoppage  and  caking  at  times  in  the  masses. 

The  usual  practice  has  been  after  pulveising  the  material, 
and  in  the  case  of  the  brush  stoker  to  a  fineness  of  about 
100  mesh,  to  elevate  it  into  a  large  hopper  or  tank,  this 
tank  feeduig  into  an  overhead  conveyer,  and  the  material 
ruimiug  by  gravity  from  the  tank  into  the  conveyer  trough. 
This  method  practically  encounters  the  caking  over  of 
the  material  in  arches  in  the  large  hopper,  and  a  resultant 
failure  to  flow  properly  into  the  overhead  conveying 
mechanism. 

The  fine  coal  dust  finds  its  way  through  the  slightest 
openings  in  any  of  the  retaining  parts,  and  unless  the 
whole  of  the  mechanism  employed  for  this  purpose  be 
practically  steam-tight,  the  boiler  I'ooin  is  soon  covered 
with  black  coal  dust,  and  this  fact  notwithstanding  the 
statement  of  one  of  the  companies,  which  says  :  By  its 
use  the  boiler  house  can  be  kept  as  clean  as  the  engine 
room." 

So  far  as  these  plants  have  been  installed  to  the  know- 
ledge of  the  writer,  it  would  require  more  than  the 
economies  effected  in  combustion  to  offset  the  very 
objectionable  dirt  and  trouble  which  follow  the  elevation 
of  the  material  overhead,  and  seemingly  better  results 
might  be  obtained  if  the  pulverised  fuel  were  not  raised 
any  higher  than  its  point  of  combustion  in  the  furnace. 
This  troublesome  feature  is  to  a  large  extent  avoided  in 
the  second  classification  of  machines  Avhicli  pulverise  and 
discharge  the  product  innnediately  into  the  combustion 
chamber,  but  in  tlie  record  of  such  machines  some  accidents 
have  followed  their  use,  which  have  in  some  cases  been 
attributed  to  an  explosive  mixture  formed  by  the  air  and 
powdered  coal  before  it  is  delivered  into  the  combustion 
chamber. 

This  condition  the  advocates  of  the  first  method,  that 
of  the  brush  stoker,  claim  to  avoid.  But  Tiassing  by  these 
annoyances  as  perhaps  surniO'untable  in  some  way  yet  to 
be  devised,  we  come  to  the  consideration  of  the  fonn  of 
furnace  itself,  and  in  most  cases,  so  far  as  the  boiler 
settings  go,  they  approach  the  methodsi  shown  in  fig.  2, 
of  furnace  construction  under  a  water-tube  type  of  boiler. 

Relating  again  to  the  brush  method,  and  to  fig.  1  : 
Situated  under  the  brusli,  and  in  the  lower  part  of  tlie 
fi'anie  canying  tlie  screw  meclianism,  is  a  gate  which  is 
operated  through  the  rack  and  pinion  shown.  This  gate 
regulates  the  supply  of  air  which  goes  into  the  combustion 
cliamber  and  is  mixed  with  the  pulverised  fuel  after  it 
has  left  the  bmsh  and  been  projected  into'  the  combustion 
cliamber.  Tliis  combustion  chamber  is  merely  a  tunnel 
about  18  in.  wide  by  some  14  in.  high  in  the  middle  of 
the  low-sprung  arch,  making  its  crown.  This  tunnel  is 
paved  with  two  layers  of  firebrick,  and  is  similar  in  con- 
struction to  most  of  the  close-joint  settings  used  under 
boilers. 

So  far,  however,  this  consti-uction  has  been  most  unsatis- 
factory, since  it  seems  to  concentrate  the  combustion  into 
a  small  zone  of  fusion  which  expends  itself  in  the  melting 
of  the  brick  exactly  as  a  blowpipe  might  be  expected  to 
do,  rather  than  in  the  dissemination  of  heat  units  through 
the  absorbing  surface  of  the  boiler.  This  action  has 
resulted  in  the  undoing  of  the  economies  found  from  tests 
over  short  runs,  where  the  action  has  been  distributed 
over  a  measurable  pei-iod  of  practical  utility. 

An  interesting  installation  is  now  about  to  be  made  by 
one  of  the  most  persistent  experimenters  along  this  line, 
who  has  found  that  with  the  furnace  construction  just 
described  the  costs  of  maintenance  and  operation  largely 
overbalanced  any  gains.  They  are  inaugurating  a  water- 
jacketed  combustion  chamber,  or  rather  two  of  these 
chambers  applied  to  each  standard  72  in.  return  tubular 
boiler,  these  chambers  lying  under  the  main  shell  of  the 
boiler  and  being  brick  lined ;  the  water  jacket  of  the 
combustion  chaiinber  being  connected  directly  to  the  shell 


of  the  boiler  with  the  hope  of  securing  a  satisfactory 
circulation.  This  arrangement  will  be  readily  understood 
by  reference  to  the  accompanying  sketches,  fig.  3,  where 
W  is  the  water  s[)ace  of  the  boiler  and  combustion  chamber, 
B  the  brick  lining,  and  C  the  combustion  chamber  as  shown. 

In  the  case  of  the  flat  floor  described  under  the  combus- 
tion arch  of  the  setting  shown  in  fig.  2,  rapid  deterioration 
of  the  floor  has  been  encountered  from  the  deposit  of  slag, 
or  what  it  may  be,  occuiTing  there  in  the  use  of  most  soft 
coals.  Tliis  deterioration  at  times  has  been  very  rapid, 
and  destroyed  the  bottom  of  the  combustion  chamber  in 
some  cases  after  48  hours  of  use. 

In  the  arrangement  shown  in  fig.  2  the  repah'  of  this 
floor  and  of  the  crown,  which  sometimes  has  been  a  close 
second  to  the  floor  in  its  deterioration,  has  caused  a  great 
deal  of  preparatory  work  and  practically  the  entire 
rebuilding  of  the  combustion  chamber.  It  is  hoped  to 
avoid  this  in  the  plan  shown  in  fig.  3,  or  at  least  to  so 
readily  repair  the  wear  that  no  annoying  disuse  of  the 
boiler  will  be  encountered. 

Wlaen  bituminous  coal  is  pulverised  for  pui-poses  of  use 
in  installations  of  this  character,  the  non-coinljustible  in 
the  coal  is  pulverised  as  a  part  of  the  mass,  and  when  fed 
into  the  combustioo  chamber  tliis  non-combustible  must 
go  somewhere,  and  seems  to  be  generally  deposited  back 
of  the  bridge  wall,  or  in  the  flues  or  between  the  flues, 
or  upon  the  tops  of  the  baffle  plates,  thus  requiring  very 
frequent  cleaning  of  these  parts  of  the  furnace  and  boiler, 
usually  developing  a  loss  in  evaporative  results  as  these 
cleaning  periods  are  left  behind. 

Within  the  knoiwledge  of  the  writer  no  installation  of 
this  method  of  firing  steam  boilers  has  continued  to  be 
used  for  any  appreciable  period  after  its  installation,  but 
has  been  aliandoned  on  various  excuses. 

Pulverised  coal  has  been,  and  is  being  successfully  used 
in  many  cement  mills  for  use  in  the  rotaiy  kilns,  but  here 
tlie  by-products  of  the  coinbustion  pass  oft"  with  the  clinker 
and  go  to  swell  the  volume  of  cement. 

The  most  successful  attempt  examined  into  is  in  the 
plant  of  a  company  producing  malleable  iron,  where  fuel 
in  this  form  is  used  for  the  annealing  furnaces,  and  also 
imder  the  boilers.  The  installation  is  a  sub-division  of  the 
first-class,  that  of  a  steam  jet  and  ari  air  blast  combined 
for  the  feeding  of  the  fuel.  Fairly  satisfactory  results  are 
obtained  in  the  annealing  ovens,  and  the  system  has  been 
continuously  used  for  about  three  years. 

In  the  application  under  the  boilers  which  are  of  the 
standard  externally-fired  return  tube  type,  a  very  large 
combustion  chamber  is  used,  covering  the  whole  of  the 
space  from  the  bottom  of  the  boiler  to  what  would  be  the 
bottom  of  the  ashpit  in  the  ordina.iy  settin<r,  and  of  a 
width  somewhat  in  excess  of  the  diameter  of  the  boiler 
shell,  the  length  being  about  equal  to  the  usual  length  of 
grate  bar,  an  arch  beuig  turned  from  side  wall  to  side 
wall,  the  crown  of  the  arch  against  the  bottom  of  the 
boiler  in  order  to  protect  the  shell  from  the  veiy  intense 
heat  in  this  large  combustion  chamber.  Here  much  of 
the  blowpipe  effect  resulting  from  the  setting  as  shown  in 
fig.  2  is  lost,  but  after  several  years'  trial  under  the  boilers 
at  this  establishment,  it  is  conceded  that  the  excess  cost 
of  the  furnace  maintenance  overbalances  the  economies 
resulting  from  this  form  of  combustion. 


Fob  the  London  sliow  at  Park  Royal,  from  June  21st  to  25tli, 
1904,  special  facilities  liave  been  made  with  thie  railway  companies 
for  the  benefit  of  members  of  the  Society  by  which  they  can 
obtain  double  journey  tickets  of  fhc  price  of  a  sinqlc  fare  nrtri 
a  qvnrter.  Such  tickets  will  only  be  issued  by  railway  booking^ 
clerks  on  production  and  surrender  of  a  vouchor  si(;fiied  by  the 
secretary.  Tlie  minimum  distance  for  which  such  a  ticket  will 
be  issued  is  30  miles.  The  tickets  will  be  issued  at  the  railway 
stations  on  and  after  Monday.  June  13th,  and  on  all  subsequent 
days  \m  to  and  including-  Saturday,  June  25th;  and  they  will 
be  available  for  the  return  journey  up  to  and  includiutr  Monday. 
June  27th.  Applications  must  be  made  direct  to  Sir  Ernest 
Clarke,  secretary,  13,  Harrison  Square,  London,  W. 
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SOME  EXAMPLES  OF  PRESENT  PRACTICE  IN 
CRANES  AND  LIFTING  MACHINERY.— II.* 

By  Edward  C.  R.  Marks,  A.ALLC.E.,  M.T.M.E. 

Hydraulic  Cranes. 

The  travelling  type  hydraiilic  crane  illustrated  at  fig.  5  is 
by  Messrs.  Cowans,  Sheldon,  and  Co.  Limited,  of  Carlisle. 


Fig.  5.— Hydraulic  Travelling  Crane. 

It  is  adapted  for  hauling  independent  of  rails,  being  fitted 
with  broad  wheels  suitable  for  running  in  a  warehouse,  along 
a  quay  wall,  or  a  roadwaj'.  Several  cranes  similar  to  that 
illustrated  have  been  supplied  by  the  makers  to  the  following 
leading  particulars : — 

Load  5  tons. 
Radius  23  ff.  6  in. 

Lifting  speed  60  ft.  per  minute  for  5  tons  load. 
Revolving  speed  250  ft.  per  minute  at  chain  hook. 
Centres  of  travelling  wheels  8  ft. 
Height  30  ft.  from  ground  level  to  centre  of  jib  tup 
pulley. 

The  bottom  framing  is  of  steel  plates  and  angles  built  in 
pyramidal  form.  The  cast-iron  brackets  for  travelling  wheels 
are  fitted  with  screw-down  feet  to  give  additional  stability 
for  lifting  the  load.  The  lifting  cylinder  is  fixed  between, 
and  thus  serves  to  tie  together  and  stay  the  rotatable 
upright  framing,  which  is  also  of  steel  plates  and  angles. 
The  revolving  cylinders  are  fixed  on  the  outer  sides  of  the 
upright  framing.  The  top  of  the  pyramidal  frame  or  base 
has  secured  to  it  a  bored-out  cast-iron  plate,  and  round  the 
upright  is  fitted  a  cast-iron  ring  provided  with  rollers,  to 
facilitate  slewing.  The  jib  is  of  braced  steel  channels.  A 
balance  weight  or  counterpoise  is  carried  out  at  rear  of 
jib,  as  shown.  The  chains  pass  from  the  ram  heads  of 
the  slewing  or  revolving  cylinders  to  a  drum  fixed  to  the 
bottom  of  pyramidal  frame.  The  lifting  cylinder  is 
fitted  with  a  telescopic  ram  for  effecting  a  saving  in  water, 
used  when  dealing  with  light  loads  up  to  two  tons.  The 
attendant  is  placed  well  up  wliere  he  has  a  clear  view  of  his 
work.  The  power  is  conveyed  in  the  usual  manner,  through 
cocks  coupling  up  to  telescopic  pipes  fitted  to  the  crane. 

Hydraulic  Coaling  Crane. 

Fig.  G  illustrates  a  25-ton  hydraulic  coaling  crane,  by 
Messrs.  Cowans,  Sheldon,  and  Co.  Limited.    The  crane  has 

*  For  previous  article  see  page  5''2. 


six  cylinders,  viz.,  three  for  lifting,  one  for  tipping,  and  two 
for  revolving  or  slewing  ;  the  lifting  and  tipping  rams  are 
also  provided  with  constant  pressure-return  cylinderp.  All 
the  cylinders  are  fixed  underground  in  a  covered  pit,  per- 
mitting of  ready  examination  and  overhauling.  The  lifting 
cylinder  ram  heads  are  carried  on  wheels  running  on  rails^ 
and  the  tipping  and  revolving  rams  on  guides.  The  crane 
has  three  lifting  powers,  viz.,  25  tons,  16  tons,  and  8  tons. 
For  lifting  25  tons  the  three  cylinders  are  used  ;  for  lifting 
16  tons  two  cylinders ;  and  for  lifting  8  tons  one  cylinder. 
The  different  powers  are  all  worked  by  two  levers  in  the 
crane  house  ;  no  disconnecting  is  required.  The  makers 
give  the  following  particulars  as  to  speed  of  working : 
The  full  load  of  25  tons  is  lifted  at  the  rate  of  35  ft.  per 
minute,  and  revolved  at  200  ft.  per  minute  at  hook.  In 
actual  work  one  crane  as  aforesaid  has  shipped  260  wagons 
of  c.)al  in  15  hours,  being  an  average  of  17^  wagons  per 
hour. 


Fio.  s. 


Fio.  10. 


The  circular  bottom  framing  of  crane  is  tied  down  to  its 
foundations  by  eight  bolts  passing  through  heavy  brackets 
riveted  to  the  framing.  A  centrally-bored  cast-iron  plate  is 
fixed  to  the  top  of  bottom  framing.  Around  the  upright, 
which  is  of  steel  plates  and  angles  of  box  section,  are  fixed 
turned  cast-iron  rings,  between  which  and  the  plate  pre- 
viously referred  to  is  a  ring  of  live  rollers.  The  weight  of 
the  mast  or  upright  is  also  supported  at  the  bottom  by 
another  ring  of  live  rollers,  upon  which  the  mast  sits.  On 
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the  bottom  of  upright  is  fixed  a  pitch  wheel,  round  which 
works  ca  pitch  chain  wheel  for  slewing  crane.  The  jib  is  of 
steel  plates  and  angles  made  up  in  H  section ;  the  tie  rods 
are  steel  channels.  The  jib  head  pulleys,  guide  pulleys  for 
chain,  and  pulleys  for  tipping  rope  are  of  cast  steel.  The 


Croydon  Works,  Hunslet,  Leeds,  designed  for  use  in  connec- 
tion with  a  hydraalic  forging  press. 

The  main  frame  or  travelling  bridge  of  the  crane  is  made 
lip  of  box  section  girders,  whilst  the  crab  comprises  a  cast 
steel  platform  mounted  on  wheels.   The  lifting  and  lowering  is 


Fig.  6.— 25-ton  HYDRAULIC  COALING  CRANE. 


house  is  fixed  at  one  side  of  bottom  framing,  but  is  separated 
from  the  same,  and  in  it  are  two  sets  of  levers  and  valves,  so 
that  the  operator  can  work  the  crane  from  either  end  of  the 
house ;  this  enables  the  crane  to  work  on  either  side.  All 
the  valves  are  below  the  flooring  of  house  and  quite  easy  of 


performed  by  means  of  a  direct-acting  hydraulic  cylinder  and 
ram  carried  on  the  crab,  and  having  a  stroke  of  7  ft.  The  water 
is  conveyed  to  and  from  the  cylinder  by  walking  pipes.  The 
longitudinal  travelling,  the  cross  traversing,  and  the  turning 
motions  are  performed  by  electric  motors  acting  through 


Fig.  7.— combined  HYDRAULIC  AND  ELECTRIC  CRANE. 


access.  The  cradle  and  wagon  are  raised  by  a  single  chain 
at  a  radius  of  .34  ft.  6  in.  The  height  from  quay  level  to 
the  centre  of  jib  top  pulley  is  50  ft. 

CoJiBiNED  Hydraulic  and  Electric  Crane. 

Fig.  7  represents  a  GO-ton  combined  hydraulic  and  electric 
travelling  crane  by  Messrs.  Henry  Berry  and  Co.  Limited,  of 


gearing.  Each  motion  has  an  independent  motor.  The  con- 
trollers for  the  motors  are  placed  in  a  cage  (not  shown  in 
the  illustration)  suspended  from  the  main  girders  of  the 
crane. 

The  motor  for  the  longitudinal  travelling  is  placed  on  the 
side  of  one  of  the  main  girders  at  about  the  centre,  thus 
giving  equal  torsion  to  the  cross   shaft  connecting  two 
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opposite  travelling  wheels.  The  cross  traversing  and 
turning  motors  are  disposed  on  the  crab  and  moved  with  it, 
the  electric  current  being  taken  from  and  returned  to  bare 
copper  conductors  disposed  between  the  two  main  girders. 
Both  these  motors  have  an  initial  reduction  by  a  worm  gear, 
enclosed  in  a  gear  case,  the  traversing  motor  being  after- 
wards connected  to  one  of  the  travelling  axles  of  the  crab  by 
spur  gearing,  and  the  turning  motor  to  a  vertical  telescopic 
shaft  by  a  pair  of  mitre  wheels.  The  lifting  bars  (which 
are  suspended  from  a  crosshead  on  tha  top  of  lifting  ram) 
have  a  forged  steel  crosshead  connecting  their  lower 
extremities,  and  a  bracket  carrying  a  spur  wheel  driven  by 
the  telescopic  shaft,  and  gearing  into  a  similar  wheel  keyed 
on  to  a  central  vertical  shaft.  This  central  vertical  shaft 
turns  in  a  hollow  vertical  sleeve  and  carries  a  worm,  which, 
through  a  worm  wheel  and  spur  gear,  operates  the  turning 
drum.  The  frame  carrying  the  turning  drum  is  supported 
on  a  ball  bearing  at  the  lower  end  of  the  hollow  spindle  ;  the 
turning  of  the  ingot  is  effected  by  means  of  an  endless  flat 
link  chain  (not  shown  on  the  illustration).  The  makers 
state  that  the  turning  gear  is  very  efficient,  and  that  the 
ingot  can  be  readily  turned  in  either  direction  at  will. 

Hydraulic  Lifting  Jacks. 

The  hydraulic  lifting  jack  illustrated  at  fig.  8  is  of  the 
"  Securitas "  tj'pe  b}'  ilessrs.  Youngs,  of  Ryland  Street, 
Birmingham.  The  makers  describe  it  as  combining  all  the 
advantages  of  the  ordinary  hydraulic  with  the  reliability  of 
the  screw  jack.    The  ram  is  screw  cut  and  fitted  with  a  nut 


Fig.  9. 

which  is  placed  below  the  cylinder.  When  the  cylinder  has 
been  pumped  to  the  required  height,  the  nut  is  screwed  close 
np  against  it,  and  the  cylinder  is  then  maintained  in  position. 
Should  there  be  any  leakage  of  pressure  owing  to  the  leather 
packings  being  worn,  no  inconvenience  would  result,  as  the 
cylinder  cannot  descend  until  the  nut  is  screwed  down  the 
ram  again.  This  type  of  jack  is  made  of  capacities  ranging 
from  4  to  60  tons. 

Fig.  9  represents  a  100-ton  "Securitas"  hydraulic  bridge 
jack  by  the  same  makers.  Such  jacks  are  especially  suitable 
for  services  where  it  is  desired  to  keep  the  lifting  jack  under 
weight  for  any  length  of  time.  The  ram  is  screw  cut  and  is 
fitted  with  a  nut  having  two  handles.  Ram  is  pumped  up 
in  the  usual  manner,  and  as  it  rises  the  nut  is  carried 
with  it.  When  tlie  desired  height  is  attained  the  nut  is 
screwed  down  until  it  rests  on  the  top  of  the  cylinder  ;  the 
load  is  then  maintained  in  position  without  further  trouble 
or  anxiet}'.  When  the  ram  has  to  be  lowered  it  should  be 
pumped  up  slightl3',  the  nut  screwed  up  the  ram,  and  the 
stop  valve  opened  to  permit  descent  of  ram.  The  detached 
cistern  is  connected  to  the  cylinder  by  copper  piping.  These 
jacks  are  made  in  sizes  or  capacities  ranging  from  35  to  300 
tons. 

Hydraulic  Pullixo  Jack. 

The  hydra»dic  pulling  jack,  by  Messrs.  Youngs  (illustrated 
at  fig.  10),  is  described  as  a  most  useful  and  powerful  sub- 
stitute for  pulley  blocks  in  all  confined  spaces  or  where  it  is 


inconvenient  to  wae  blocks.  It  is  used,  for  instance,  in  the 
shaft  tunnels  of  steamers.  The  jack  cylinder  is  fitted  witii 
an  eye  at  each  end  (as  shown  in  tlie  sectional  illustration). 
The.ie  jacks  are  made  in  sizes  fi-om  2  to  25  tons,  witii  a  run 
out  of  24  in.  and  upwards. 

Description  of  Parts. 

A — Cistern. 
B — Pump. 

C — Gauze  strainer  over  suction  inlet. 
C  C — Suction  valve  and  spring. 

D — Delivery  valve,  spring,  and  stopper. 

E  —Pump  plunger. 

F — Pump  plunger  leather  packing. 

G — Pump  shaft. 

H — Pump  shaft  set  screw. 

J — Air  and  filling  screw. 

K — U  leather  packing  for  piston. 

L — U  leather  packing  for. piston  rod. 

M — Stop  and  release  valve. 

N — Stop  and  release  valve  seat. 

0 — Srop  and  release  valve  gland. 

P — Cylinder. 

Q — Piston  and  rod. 

K — Eye  cap  on  cylinder  end. 

S— Eye  cap  on  cistern  end. 
T  U — Leather  packing  for  inner  tube. 

V — Plain  cap  on  cylinder  end. 

(To  be  continued.) 

THE    ELECTRIC    LIGHTING    OF  WEAVING 
SHEDS   AND   SPINNING  MILLS. 

{Continued  from  page  591.) 

The  raison  d'etre  for  any  factory  is  to  make  money  for 
tlie  proprietors,  and  in  his  endeavour  to  make  money  the 
owner  finds  that  he  has  certain  Acts  of  Parliament  to  con- 
form to,  he  has  his  hands  to  consider,  and  he  lias  also  to 
reduce  the  cost  of  manufacture  to  the  lowest  point.  The 
question  arises,  Is  the  adoption  of  electric  lighting 
advisable  for  all  or  any  of  these  reasons?  If  it  is  com- 
pulsory, or  if  it  is  later  made  so,  then  it  must  be  adopted, 
whether  it  be  more  costly  than  gas  lighting  or  no.  As  it  is 
not  so  compulsory  yet,  the  mill  owner  has  the  choice  of 
installing  it  or  not  at  his  own  option.  If  he  finds  that  it 
conduces  to  better  health  of  his  hands,  and  therefore  to 
better  or  more  work,  he  will  probably  adopt  it.  If,  more- 
over, he  finds  that  he  gets  a  good  return  for  the  money  he 
expends,  so  that  its  adoption  becomes  a  first-rate  invest- 
ment, he  will  certainly  install  electric  light. 

Electrical  engineers  have  no  doubt  on  the  matter,  but 
unfortunately  they  are  considered  interested  parties,  and 
their  contention  that  electric  lighting  will  not  only 
improve  the  quality  and  the  amount  of  the  output,  but  also 
result  in  a  direct  saving  in  the  cost  of  lighting,  is  not 
always  accepted.  Mr.  Williams  evidently  either  was  not 
satisfied  with  tlie  figures  put  forward  by  electrical  engineers, 
or  wished  to  obtain  confirmation  from  such  mill  owners  who 
had  adopted  electric  lighting,  for  he  asked  several  of  the 
owners  who  use  this  system  of  illumination  for  their 
o]jinions,  dividing  his  inquiiy  under  three  heads  :  (a)  The 
effect  on  health,  (6)  the  cost,  and  (c)  the  advantage  or 
disadvantage.  Amongst  others,  he  received  the  following 
three  replies :  — 

1.  (rt)  We  find  the  health  of  our  workpeople  very  much 
improved  since  we  adopted  the  electric  lighting 
system.  Our  workpeople  are  as  regular  at  work 
in  the  winter  season  as  in  the  summer  season, 
and  we  notice  tliem  more  cheerful  and  buoyant 
while  at  work.  We  employ  696  workpeople, 
and  seldom  have  anyone  off  sick. 
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(b)  Our  mode  of  producing  electricity  we  find  cheaper 

than  gas. 

(c)  The  advantages  of  electric  liglit  over  gas  are 

many.  .  .  .  We  make  a  light  to  suit  our 
l)urpose.  We  haven't  the  gas  blowing  off  in 
the  morning  sometimes  fifteen  minutes,  because 
an  overlooker  liappens  to  be  late.  .  .  .  W© 
haven't  the  same  oppressive  heat. 
The  atmosphere  is  purer,  and  altogether  the 
mill  is  brighter  and  better.  We  would  not  go 
back  to  gas,  even  if  the  cost  wer-©  more. 

■"2.  (a)  We  have  no  statistics  to  guide  us,  but  certainly 
say  th©  health  of  our  workers  is  better  since  the 
abolition  of  gas. 
(h)  Our  experience  of  th©  cost  of  electric  lightuig  is, 
after  allowing  10  per  cent  depreciation  and 
cost  of  maintenance,  that  there  is  a  little  saving 
over  gas. 

(c)  Other  advantages  of  electric  lighting  are  better 
light  and  a  purer  atmosphere,  but  less  heat. 

3.  (a)  I  believe  that  the  health  of  the  workpeople  is 
very  much  better  without  the  gas. 
(6)  I  don't  know,  but  should  say  that  electric  light  is 
more  costly. 

(c)  Less  liability  to  fires;  a  more  regular  and  purer 
atmosphere. 

As  far  as  the  Home  Office  is  concerned,  these  replies 
must  b©  considered  to  be  quite  satisfactoiy ;  they  are  not 
concerned  so  much  with  saving  in  the  cost  of  lighting,  but 
regard  the  health  of  the  operatives.  It  will  be  noted  that 
the  first  two  replies  state  definitely  that  th©  health  of  the 
workers  is  improved  with  this  system  of  illumination,  th© 
first  going  fully  into  all  details,  while  the  third  reply  is 
more  cautious,  but  still  indicates  that  it  has  a  beneficial 
effect  upon  the  workers.  If  it  reduces  the  amount  of  CO2 
in  the  air  to  within  reasonable  limits  during  the  time  oi 
artificial  lighting,  then  it  answers  the  requirements  of  the 
Home  Office,  and  its  adoption  must  have  a  beneficial  effect 
on  the  health  of  the  workers,  as  it  is  quite  evident  that  if 
the  atmosphere  contains  25  volumes  or  more  of  CO2  per 
10,000,  it  cannot  be  to  the  advantage  of  the  operatives  who 
must  work  in  such  an  impure  atmosphere. 

The  figures  in  the  preceding  table  deseiw©  further  con- 
sideration. The  examples  Nos.  14 — ■23  were  taken  before 
breakfast,  -when  the  atmospheric  conditions  should  be  at 
the  veiy  best,  for,  seeing  that  the  factory  has  been  empty 
during  the  whole  night,  and  that  th©  outside  atmosphere 
contains  only  on  the  average  four  volumes  of  CO2  per 
10,000  volumes  of  air,  it  would  naturally  b©  anticipated 
that  in  the  morning  the  inside  air  would  be  th©  purest.  It 
must  be  remembered  that  the  two  sources  of  CO2  in  a 
factoiy  are  from  respiration  and  from  the  combustion  of 
gas.  During  th©  day  not  only  can  the  amount  due  to 
respiration  be  kept  within  defined  limits,  but  also  the  excess 
created  during  the  morning  period  of  lighting  can  be  got 
rid  of.  This  .shows  in  a  most  marked  manner  the  baneful 
effect  gas  lighting  nmst  have  on  tli©  health  of  the  operatives, 
and  that  the  Home  Office  are  quite  justified  in  insisting 
upon  means  being  adopted  to  free  the  factories  from  any 
excess  of  CO2,  when  this  excess  can  be  got  rid  of  by  simple 
n^eans.  The  Home  Office  are  not  concerned  with  the  prime 
cost  to  the  manufactm-er,  nor  with  the  running  costs  and 
maintenance  of  the  electric  lighting  compared  against  gas, 
providing  always  that  th©  cost  is  not  so  excessive  as  to 
be  prohibitive,  but  when  it  is  remembered  that  those  manu- 
facturers who  have  adopted  it  do  not  complain  that  it  is 
a  dearer  illuminant  than  gas.  Out  of  three  replies  one 
stated  that  it  is  decidedly  cheaper,  the  second  that  after 
allowing  for  depreciation,  etc.,  it  shows  a  little  saving  over 
gas,  while  the  third  can  only  state  that  he  believes  it  is  the 
more  costly,  without  stating  the  grounds  for  his  belief,  so 
that  this  remark  may  be  classed  as  a  pious  opinion  only. 


In  order,  then,  to'  conform  to  the  requirements  of  the 
Act  regarding  the  purity  of  th©  atmosphere  iu  artificial 
humid  slieds,  the  factory  owner  is  not  conqjclled  to  install 
the  electric  light,  but  if  the  provisions  of  the  Act  are 
enforced  at  all  hours  he  would  bo  prac-tically  compelled  to. 
The  question  then  arises.  Would  this  impose  any  great 
penalty  on  the  manufacturer?  The  answer  which  might  be 
given  is  that  th©  installation  of  the  electric  light  would  cost 
anything  from  £500  to  £2,000'  or  more,  according  to  the 
size  of  the  shed,  and  that  it  is  a  hardship  to  be  compelled 
to  sink  this  additional  money  in  a  business.  This  answer 
a]ij)ears  more  jjlausibl©  than  it  is  in  reality.  Any  manu- 
facturer would  readily  find  this  sum  of  money  if  he  wore 
convinced  that  the  result  of  the  speculation  were  a.  financial 
gain,  and  furtliei",  as  will  be  seen  later,  th©  factoiy  owner 
need  not  find  any  part  of  this  money,  since  several  firms  of 
electrical  engineers  have  such  faith  in  the  saving  to  be 
effected  that  they  will  finance  th©  change  th©raselves ;  but 
this  scheme  is  not  tO'  be  recommended  from  the  owner's 
point  of  view,  because,  while  he  is  not  called  upon  to  put 
down  any  sum  of  money,  he  loses  the  financial  gain  result- 
ing from  the  adoption  of  th©  new  illuminant  for  several 
years,  as  naturally  the  firms  financing  the  scheme  require 
a  higher  sum  than  they  would  were  they  paid  cash  upon 
conqjletion. 

The  correct  answer  to  the  question  is  that  there  is  no 
hardship  laid  upon  th©  0'wn©r  by  compelling  th©  adoption 
of  the  electric  light,  because  if  there  be  no  direct  gain 
financially  the  indirect  gain  is  a  good  return  upon  the 
outlay.  In  the  three  typical  replies  quoted  above  there  is 
no  hesitation  in  any  case  in  reply  to  th©  second  question, 
and  as  a.  fact  everyone  is  agreed  that  th©  adoption  of 
electric  lighting  does  improve  th©  health  of  the  operatives, 
and  this  being  the  case,  the  output  must  be  better,  both 
as  regards  quality  as  well  as  quantity.  It  is  impossible  to 
obtain  the  best  work  out  of  people  who  are  suffering  from 
a  feeling  of  lassitude  during  the  entire  day,  due  to  working 
in  the  early  morning  hours  in  such  an  atmosphere  ladened 
with  CO2  as  exists  in  the  majority  of  the  mills  of  which 
tests  were  made  by  Mr.  Williams  and  referred  to  above. 
Upon  this  ground  alone  it  is  worth  any  manufacturer's  while 
to  adopt  electric  lighting  in  his  factoiy,  and,  without  any 
financial  saving  otherwise,  he  would  be  well  repaid  for  his 
outlay.  This  is  shown  by  the  first  statement  that  even 
if  gas  cO'St  considerably  lessi  than  electric  lighting  they 
would  not  again  use  it.  This  firm  evidently  grasped  the 
full  benefits  of  this  form  oi  illumination  for  their  mill. 
(7^0  be  continued.) 


TRADE  CATALOGUES. 


The  catalogue  of  motor  launches,  etc.,  recently  issued  by 
M'Cssrs.  John  I.  Thornycroft  and  Company  Limited,  engineers 
and  shipbuilders,  Chiswick,  London,  W.,  shows  at  once  the 
great  advance  that  lia.s  been  made  in  this  method  of  propulsion. 
The  vast  e.xpexience  of  the  firm  iu  the  matter  of  design  of 
hulls  and  boats  machinery  for  high  sjjeeds  stands  them  in  good 
stead  to  take  the  leading  position  iu  the  introduction  of  petrol- 
driven  launches.  The  catalogue  before  us  is  a  well-compiled 
description,  with  a  large  number  of  illustrations  and  sections 
of  petrol-driven  racing  crafts,  pleasure  boats,  and  sea-going 
launches.  The  motors  are  of  British  material  and  workmanship, 
being  made  entirely  at  the  firm's  works.  The  awards  already 
secured  by  the  "  Scolopendra,"  and  the  1,000  francs  prize 
awarded  at  the  recent  motor  boat  races  at  Monaco,  go  to  indicate 
the  high  class  of  work  turned  out  by  Messrs.  Thornycroft. 

The  new  engineering  catalogue  just  compiled  by  Messrs. 
Charles  Churchill  and  Company  Limited,  9  to  15,  Leonard 
Street,  Finsbury,  London,  E.G.,  is  worthy  of  this  enterprising 
firm  of  machine  tool  makers  and  importers.  It  would  be 
invidious  to  make  particular  mention  of  any  machine  tool,  as 
the  whole  range  of  machinery  found  in  a  works  is  included  in  this 
volume  of  450  pages.  It  is  profusely  illustrated  and  contains 
a  good  inde.x.  Messrs.  Churchill  are  well  known  for  their  intro- 
duction of  high-class  American  tools  and  other  modern  rcqiiirc- 
menits  of  engineering  works.  The  firm  have  issued  the  edition 
in  two  sizes,  the  large  size  of  which  they  have  2,000,  and  of  the 
small  size  10,000  ready  for  immediate  distribution,  post  free. 
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A  METHOD 


OF  LOCOMOTIVE 
SETTING.* 


VALVE 


It  may  be  as  well  to  state  at  the  commencement  of  this  paper 
that  it  is  the  intention  of  the  author  only  to  deal  with  the  work  of 
valve  setting  as  carried  out  in  repairs  shoi)s;  but  of  course  the 
method  desi-rilx-d  below  is  also  used,  with  but  very  slight  modifi- 
cations, in  new  work. 

Tonl:^. — The  only  tools  required  arc  a  trainmel,  as  shown  in 
ft?.  2,  a  pair  of  spring  dividers,  a  brass  oi  tin  plate  known  as  a 
valve  plate,  shown  in  fig.  3;  and  we  may  also  mention  here 
the  smith's  square,  which  is  shown  in  use  in  fig.  1.  The  trammel 
is  made  of  §  in.  round  steel,  and  is  hardened  at  the  points.  The 


1iiiin~ 


FiQ.  1. 

other  two  trammels,  shown  in  figs.  6  and  7,  are  of  a  similar 
make.  Different  classes  of  engines  require  trammels  of  different 
lengths,  and  it  is  usual  for  a  fitter  who  does  valve  setting  to 
keep  several  different  sizes  in  his  drawer.  If,  however,  it  is 
required  to  make  a  new  trammel,  it  is  not  at  all  dilficult  to 
settle  upon  a  suitable  size  for  it;  for  as  long  as  it  clears  the 
gland  box  comfortably  and  is  yet  not  so  long  as  to  foul  the 
intermediate  spindle  collar,  when  valve  is  right  forward,  we  shall 
be  quite  safe.  It  may  be  seen  from  fig.  2  that  the  trammel 
when  in  use  has  one  point  against  the  cylinder  casting,  there 
being  a  centre  pop  made  just  on  the  joint  line  of  the  cylinder 
castings  to  receive  it.  The  valve  plate  is  made  from  a  thin 
plate  of  brass  or  tin,  and  measures  about  5  in.  by  in.  It  is 
marked  with  four  intersecting  lines  with  five  centre  pops  at 
their  points  of  intersection,  as  shown  on  the  diagram,  the  letters 
L  and  R  standing  for  left  and  right,  while  F  and  B  stand  for 
fore  and  back  gear.  The  smith's  scjuare  we  shall  deal  with 
later. 

Markiii(f  the  Valve  Spindle. — This  must  be  done  before  the 
motion  is  coupled  up  and  before  the  steam-chest  cover  is  put  on. 
One  of  the  valve  buckles  with  valve  is  put  into  its  position  in  the 
steam  chest.  As  this  is  only  temporary  there  is  no  need  to  put 
the  spindle  gland  packing  in  place,  but  it  is  advisable  to  put  the 
gland  box  up.  A  small  piece  of  thin  sheet  tin  about  |  in.  by 
2\  in.  is  held  against  the  middle  of  the  back  edge  of  the  back 
steam  port  (in  locomotive  work  the  front  end  of  the  cylinder 
is  usually  spoken  of  as  the  end  towards  the  leading  buffer  beam) ; 
the  valve  buckle  is  then  forced  gently  back  so  that  the  back 
edge  of  the  valve  just  touches  the  piece  of  tin,  which  is  being 
held  in  the  position  stated  above.  A  boy  using  a  wooden  pole 
holds  the  valve  in  its  place.  The  fitter  goes  into  the  pit  under 
the  engine,  and  setting  one  end  of  his  trammel  in  the  centre 
pop  on  cylinder  easting,  proceeds  with  the  outer  end  to  mark 
the  spindle  in  this  position.  It  is  advisable  to  black  the  spindle 
with  a  flare  lamp  before  marking,  so  as  to  show  up  the  marks 
scribed  more  clearly.  The  valve  is  now  moved  forward  to  the 
piece  of  tin,  which  is  this  time  held  against  the  front  edge 
of  the  front  steam  port,  and  the  spindle  is  marked  with  trammel 
in  this  position.  Valve  and  buckle  are  then  taken  out,  and  a 
line  is  scribed  with  a  box  square  along  the  spindle  from  the 
inside  edge  of  the  cotter  hole,  cutting  the  two  trammel  marks. 
Tliese  two  points  of  intersection  arc  then  carefully  centre  popped 
and  the  distance  between  them  taken.  This  distance  should  ' 
be  a  shade  over  2  in. — i.e.,  twice  the  outside  lap,  which  in 
locomotive  D  valves  is  usually  1  in.  The  other  valve  spindle  is 
marked  off  in  a  precisely  similar  manner.  The  valves  and 
buckles  must  now  be  put  into  position,  the  steam-chest  cover 
put  on,  aiul  the  motion  coupled  up. 

Taking  the  Vrih-f  T'lale. — This  is  the  last  job  on  an  engine 
which  is  in  the  shops  fur  repairs,  as  it  can  only  be  done  with 
the  wheels  in  and  everything  coupled  up.  This  being  the  case, 
it  is  necessary  to  employ  some  method  of  revolving  the  driving 
wheels  so  that  the  port  ojx>nings  may  be  taken.  If  space  permits, 
the  best  method  is  to  get  a  gang  of  labourers  with  pinch  bars, 
and  let  them  pinch  the  engine  forwards  or  backwards  as  required  ; 
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but  if  space  is  confined,  the  engine  may  be  packed  up  front  and 
back,  so  as  to  allow  the  driving  wheels  to  revolve  free  of  the 
rails.  If  this  method  has  to  be  resorted  to,  care  must  be  taken 
to  pack  up  underneath  the  driving  boxes  to  as  near  running 
position  as  possible,  for  otherwise  the  eccentric  rods  will  be 
thrown  a  little  backwards  and  cause  too  large  an  opening  of 
the  front  ports  to  be  shown  on  the  valve  plate.  Lot  us  suppose, 
however,  that  space  permits  of  engine  being  pinched  up  and 
down.  The  fitter  once  more  gets  into  the  pit,  but  this  time 
armed  with  a  blank  valve  plate  and  his  spring  dividers,  as  well 
as  the  trammel  which  he  used  before.  He  first  re-blacks  the 
spindle,  and  then,  having  put  the  reversing  lever  into  the  running 
position  (usually  third  or  fourth  notch),  fore  or  back  gear, 
according  to  whichever  direction  it  is  most  convenient  to  pinch 
engine  in ;  he  gives  the  word,  and  the  labourers  start  pinching 
(let  us  say  forward,  and  let  us  also  suppose  that  the  engine  is 
in  a  position  such  that  when  she  is  started  forward  the  left  front 
steam  port  is  just  beginning  to  open,  and  therefore  the  left 
valve  spindle  will  be  travelling  backwards).  The  fitter  starts 
marking  this  spindle  with  his  trammel,  and  continues  doing 
so  until  the  motion  of  the  spindle  reverses,  when  he  immediately 
stops  the  pinching.  He  now  carefully  takes  the  distance  between 
the  front  centre  pop  on  the  spindle  and  the  furthest  of  his 
trammel  marks  from  it.  This  distance,  which  of  course  corres- 
ponds to  the  port  opening,  he  sets  off,  with  the  aid  of  his 
spring  bows,  in  the  form  of  a  semi-circle  on  his  valve  plate. 
As  this  semi-circle  is  to  show  the  left  front  steam  port  opening 
in  fore  gear,  it  must  have  for  its  centre  the  pop  on  left-hand 
top  corner  of  plate,  and  must  be  drawn  above  the  horizontal 
line.  He  now  has  the  engine  put  in  motion  again,  and  takes 
the  next  port  opening  convenient,  and  so  on  for  the  other  port 
openings  in  fore  gear.  He  cleans  the  spindles  and  then  re- 
blacks  them,  puts  lever  over  into  back  gear  running  position, 
engine  is  pinched  backwards,  and  he  takes  port  openings  for  back 
gear.  We  may  note  here  that,  although  it  is  common  practice 
only  to  take  one  reading  of  the  port  openings — i.e.,  with  lever  in 
running  position- — of  course  for  very  accurate  work  it  is  advisable 
to  take  a  plate  showing  port  openings  in  full  gear,  and  also 
the  lead  openings,  which  latter  we  will  deal  with  fiirther  on. 
Let  us  now,  however,  suppose  that  a  valve  plate  as  shown  in 
fig.  3  has  been  obtained,  which  it  may  be  seen  gives  a  very 
graphic  representation  of  what  is  occurring  in  the  steam  chest. 

To  Correct  Port  Ojieiiini/.^. — It  must  be  borne  in  mind  that  we 
are  here  speaking  of  an  engine  fitted  with  Stephenson's  link 
motion  and  open  rods,  the  fore  gear  rods  being  on  top.  This 
is  the  usual  practice  for  locomotives  fitted  with  D  valves.  We 
must  also  remember  that  it  is  necessary  to  allow  all  the  rods  to 


FiQ.  2— Trammel  in  use. 

be  a  trifle  short,  say  '/^^^nd;  this  is  to  allow,  firstly,  for  engine 
settling  down  on  her  springs,  which  tends  to  throw  the  rods 
forward,  and  has  the  same  effect  on  port  openings  as  lengthening 
the  rods — i.e.,  to  reduce  the  size  of  front  port  openings;  and, 
secondly,  for  the  elongation  of  valve  spindles  when  they  become 
warm.  In  fig.  4  is  shown  an  ideal  valve  plate,  and  we  will  now 
show  that  the  valve  plate  in  fig.  3  can,  by  means  of  altering  the 
rods,  be  brought  to  resemble  it.  Taking,  firstly,  the  left  valve- 
port  openings  in  fore  gear,  as  shown  in  fig.  3,  we  see  from  our 
plate  that  this  valve  is  opening  too  much  to  the  front  steam  port 
and  too  little  to  the  back  one.  Since  the  front  port  opening 
is  '"/,,  in.,  and  that  of  the  back  port  ^in.,  and  as  we  wish  to 
make  the  front  steam  port  'l^^th  larger  than  the  back  one,  we 
must  lengthen  the  left  fore-gear  rod.  The  question  now  arises 
of  how  much.  Before  settling  this  point,  however,  we  must 
bear  in  mind  that  lengthening  a  rod  not  only  reduces  the  front 
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port  openiiig  by  whatever  aiiiouut  wo  Icugtlien  the  rod  by,  but 
at  the  same  time  has  the  cfftct  of  increasing  tlie  back-port  opening 
by  an  exactly  similar  amount.  From  this  it  follows  that  if  we 
lengthened  the  rod  by  ''/ojths,  or  half  the  difference  between  the 
port  openings  as  shown  on  plate,  we  should  get  both  port 
openings  equal;  while  on  the  other  hand,  if  Ve  had  only 
lengthened  the  rod  by  Vejths,  or  ^U^hs  minus  'Unind  (this 
'/j.nd  being  half  the  by  which  the  port  openings  ave  to 

differ),  we  should  then  have  the  front  port  '/i^th  large,  as 
required.  Let  us  now  turn  to  the  right  back-gear  rod  (this  for 
convenience,  as  the  right  back-gear  port  openings  are  more 
easily  seen  than  the  right  fore-gear  ones)  ;  here  we  see  that 
the  front  port  opening  is  too  small,  and  the  back  one  too  large. 
If,  as  before,  we  take  the  difference  of  port  openings,  which  is 
here  ^/.gths,  and  shorten  the  rod  by  lialf  this  amount,  or  ^/j.uds, 
we  should  have  both  port  openings  ■equal.  But  if  we  shorten  the 
rod  by  ^/32uds  phis  '/^^nd— that  is,  shorten  it  by  ^  in. — we  shall 
have  the  front  port  'l,^t]i  larger  as  required.  The  other  two 
rods  are  of  course  dealt  with  in  a  .similar  manner  to  the  two 
already  examined,  from  which  examples  we  derive  the  following 
axiom  :  — 

Front  port  opening  too  large,  lengthen  rod,  deducting  'l^^^^^d. 
Front  port  opening  too  small,  shorten  rod,  adding  'j^^nd. 
Let  us  now  turn  to 

The  Mcf/iorf  of  Altering  Lonrjfh  of  Hodf. — Presuming  that,  as 
in  the  case  which  we  have  been  dealing  with,  all  the  rods  require 
altering,  they  are  taken  down  and  sent  into  the  smith's  shop, 
where  they  are  altered  as  required.  This  is  rather  a  tricky  job, 
as  the  smith  has  to  use  very  careful  judgment  in  allowing  for 
the  contraction  of  the  rods  when  he  cools  them  out.  To  alter  a 
rod,  he  first  puts  a  centre  pop  on  the  side  about  6  in.  from  the 
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Fig.  3.— Mrst  valve  plate. 

butt  end,  then,  setting  one  point  of  a  double-ended  trammel, 
some  24  in.  long,  in  this  pop,  he  scribes  a  thick  line,  with  the 
other  end,  on  the  jaw  end  of  rod.  He  now  heats  the  centre  of 
the  rod  to  a  good  blood  red,  and  either  shortens  it  by  bumping 
up,  or  lengthens  it  with  a  few  blows  under  the  steam  hammer, 
as  required,  after  which,  having  allowed  rod  to  cool  a  little, 
he  plunges  it  into  his  bosh  and  cools  it  right  out.  He  now 
scribes  a  new  line  with  his  trammel,  using  the  same  centre  pop 
as  before,  when  the  difference  between  the  two  scribed  lines  will 
show  the  amount  by  which  the  rod  has  been  altered;  if  this 
amount  should  not  be  as  required,  he  has  of  course  to  repeat  the 
process.  It  is  very  easy  when  the  rod  is  hot  to  get  it  twisted 
at  the  middle,  and  also  its  own  weight  -will  often  cause  it  to 
buckle  slightly;  to  guard  against  the  former  of  these  troubles 
the  smith  uses  a  pair  of  straight  edges,  one  of  which  he  lets 
at  each  end  of  rod,  and  to  try  for  buckling  he  uses  a  square  as 
shown  in  fig.  1.  When  the  rods  liave  all  been  altered  they  are 
put  up  in  place  again,  and  it  is  advisable  to  take  a  new  valve 
plate,  which  should  now  read  as  the  one  shown  in  fig.  4. 

Tak'uKj  tilt  Laad  of  Valve. — To  do  this  it  is  first  necessary 
to  find  and  mark  on  the  inside  of  driving-wheel  tyre  the  dead 
centres  of  engine.  The  tools  required  for  this  operation  are  a 
couple  of  trammels,  one  a  3  in.  double-ended  one,  as  shown  in 
fig.  6,  and  another  about  18  in.  long,  shown  in  fig.  7.  Firstly, 
before  coupling  up  little  end  of  connecting  rod  of  the  cross- 
head,  forc«  piston  as  far  forward  in  cylinder  as  it  will  go — ?.e., 
until  it  bumps  the  front  cover;  in  this  jjosition  scribe  a  line 
off  the  front  edge  of  inside  slide  block  on  to  the  bottom  slide 
bar.  Now  bump  piston  against  back  cover  and  scribe  another  line 
on  slide  bar  off  the  same  edge  of  slide  block.    In  the  same 
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manner  mark  the  extreme  positions  of  the  other  piston  on  its 
inside  bar.  Now,  having  first  coupled  up  connecting  rods,  pinch, 
engine  until,  let  us  say,  the  front  edge  of  left  cross-head  slide 
block  is  about  ^  in.  from  front  bump  line,  put  a  centre  pop,  as 
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Fig.  4.— Final  plate. 


shown  in  fig.  6,  in  any  convenient  position  on  slide  block,  and, 
using  the  small  3  in.  trammel,  scribe  a  line  on  the  bottom  slide 
bar;  also  using  the  18  in.  trammel,  as  shown  in  fig.  7,  setting 
the  point  of  long  end  in  a  suitable  centre  poj)  made  on  the  under 
edge  of  framing,  .scribe  a  line  on  the  inside  of  tyre  with  the 
short  end.  Pinch  engine  forward  again  until  cross  head  begins 
to  travel  back,  now  using  the  little  trammel;  stop  engine  when 
trammel  jioint  is  exactly  on  the  line  previously  scribed  on  bar. 
If  by  any  mischance  engine  has  travelled  too  far,  so  that  the 
trammel  point  is  short  of  the  line,  engine  must  be  pinched  back- 
wards a  few  feet  and  then  forward  again,  so  as  to  get  all,  if 
there  is  any,  of  the  slack  out  of  the  rods.  Having  got  trammel 
point  to  coincide  exactly  with  the  line  on  slide  bar,  take  tlie 
18  in.  trammel  and  scribe  a  second  mark  on  tyre;  then,  using 
a  pair  of  dividers,  halve  the  distance  between  the  two  lines 
scribed  on  tyre,  and  put  a  good  centre  pop  on  this  sub-division 
any  fixed  distance,  gauged  by  a  pair  of  odd  legs,  from  the  edge 
of  tyre.  Now,  whenever  the  short  end  of  the  long  trammel  coin- 
cides with  this  pop,  we  shall  know  that  the  engine  is  on  the 
left  front  dead  centre ;  and  if,  when  in  this  position,  we  scribe 
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a  line  oft'  the  front  edge  of  slide  block  on  to  slide  bar,  the 
difference  between  this  line  and  our  front  bump  line  is  the 
front  clearance  of  the  left  piston.  In  a  similar  manner  we 
obtain  the  three  other  dead  centres  and  clearances,  marking  them 
as  before.    This  operation  must  be  done  with  the  very  greatest 
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care  if  anything  like  au  accurate  result  is  to  be  obtained. 
Having  thus  got  the  dead  centres  of  the  engine,  let  us  jwoceed 
to  take  the  lead.  This  is  done  by  setting  the  lever  in  fore 
gear  and  piiu-liing  the  engine  forward  on  to  one  of  the  dead 
ventres,  and  then  scribing  the  valve  spindle  with  trammel  and 
setting  olY  the  difference  between  this  trammel  mark  and  valve 
spindle  centre  pop,  on  valve  plate,  in  a  precisely  similar  manner 
to  that  employed  when  taking'  the  port  openings.  This  operation 
must  of  course  also  be  done  with  lever  in  back  gear.  The  correct 
lead  in  locomotive  work  is  usually  about  ^  in.  each  end,  and  is 
shown  as  such  by  the  inner  semi-circles  in  tig.  4.    Taking  it 
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for  granted  that  our  connecting  rods  are  of  the  right  length, 
and  therefore  our  clearances  are  correct,  we  shall  find  that, 
should  the  lead  for  one  of  the  valves  b?  found  to  be  too  large, 
it  can  be  rectified  if  the  angle  of  advance  of  the  eccentric  tumbler 
is  decreased  a  little  by  altering  its  position  on  axle  and  fitting 
a  new  key;  if  too  small,  the  angle  of  advance  must  be  increased 
a  little. 

Pii<ton  ValiH's. — In  dealing  with  these  valves,  it  is  of  course 
necessary  to  remove  the  back  steam-chest  covers  to  allow  of  the 
jnccc  of  tin  being  hold  in  the  back  steam  port ;  and,  as  by  doing 
this  we  take  away  the  spindle  support,  it  has  been  found 
advisable  to  iis'->  a  plate,  as  shown  in  fig.  5,  bolted  on  to  front 
cover  studs  to  prevent  any  drop  of  the  spindle.  In  all  other 
respects,  however,  tliey  are  treated  in  an  exactly  similar  manner 
to  D  valves. 

0/hrr  U.fis  of  Valve  Plate. — The  valve  plate  is  also  a  most 
useful  tell-tale  in  the  case  of  a  bent  weigh-bar  arm,  a  bent 
reversing  lever,  or  a  reversing  lever  rod  which  is  of  incorrect 
length;  for,  in  the  event  of  any  of  the  above  cases,  a  very 
great  difference  in  size  is  shown  between  the  port  openings  in 
fore  and  those  in  back  gear.  It  is  also  sometimes  noticeable 
from  the  valve  plate  that  one  cylinder  is  taking  less  steam  than 
the  other — /.(.,  both  its  jwrt  openings  are  smaller  than  those 
for  the  cylinder;  this  is  caused  by  incorrect  throw  of  the 
tumblers,  but  of  course  an  error  of  this  kind,  which  has 
probably  been  caused  by  careless  marking  off  of  the  tumbler 
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casting,  is  not  frequently  met  with  in  a  well-built  locomotive. 

In  conclusion,  we  may  state  that,  although  there  are  of 
course  several  other  methods  of  valve  setting — as,  for  instance, 
the  use  of  wooden  wedges,  and  also  an  American  system,  in 
which  a  brass  plate  fixed  to  the  tail  of  valve  buckle,  and  having 
a  reproduction  of  the  valve  scribed  njKin  it,  is  used — there  is 
very  little  doubt  but  that  the  method  which  the  author  has 
cndoavoured  to  describe  in  this  paper  is  really  the  simplest  and 
most  accurate,  if  carried  out  with  reasonable  care. 


BOILER  EXPLOSIONS. 

Abstracts  of  Recent  Board  of  Trade  Reports. 


Explosion  from  a  Vertical  Boiler,  due  to  Shortness 
of  Water. 

No.  1,483.  This  report  deals  with  the  failure  of  a  vertical 
l)oiler,  which  was  used  oa  a  farm  to  supply  steam  to  a 
horizontal  engine  used  for  driving  a  threshing  macliino 
and  two  coni-crushing  mills.  The  boiler  had  an  upright 
firebox  and  an  external  uptake,  and  was  made  throughout  of 
iron.  It  was  10  ft.  6  in.  high  and  5  ft.  in  diameter.  Two 
patches  appeared  to  liave  been  fitted  to  the  bottom  part  of 
the  shell,  and  the  lower  portion  of  the  firebox  had  evidently 
been  entirely  I'enewed  for  a.  height  of  from  16|in.  to  24  in. 
at  some  time.  The  boiler  was  not  insured,  and  the  maker 
and  age  of  the  boiler  could  not  be  ascertained.  The  boiler 
was  purchased  about  eight  years  ago  from  a  dealer  in 
second-hand  machineiy,  who  stated  that  he  was  satisfied 
tliat  the  boiler  was  fit  for  a  working  pressure  of  50  lb.  per 
square  inch.  No  hydraulic  test,  however,  was  made  then 
or  subsequently,  and  no  holes  drilled  through  the  plates. 


I 

Repoi  t  No.  14S3. 


I'he  boiler  was  not  again  examined  until  about  twelve 
months  previous  to  the  explosion,  wlien  it  was  again 
inspected  by  a  man  who  sold  it.  He  made  a  thorough 
examination,  and  reported  tliat  the  boiler  was  in  good 
condition,  and  that  the  permissible  woi'king  pressure  for 
the  ensuing  14  months  was  5U  lb.  per  square  inch.  The 
water-gauge  cocks  were  also  renewed  at  tlie  same  time.  The 
boiler  was  not  often  used,  being  worked  about  two  days 
a  month  in  the  winter  and  on©  day  a.  month  in  the  summer. 
It  was  the  practice  to  blow  tli©  water  down  to  the  bottom 
of  tlie  gauge  glass  after  use,  and  then  to  pump  it  up  ready 
for  the  next  occasion.  The  boiler  was  fed  with  rain  water 
from  a  tank  intO'  which  the  water  from  the  surrounding 
roofs  was  led,  and  a  small  donkey  pump  was  used  for  feed- 
ing it.  The  immediate  cause  of  the  explosion  was  the  over- 
heating of  the  firebox,  due  to  shortness  of  water,  a.  false 
water  level  having  been  indicated,  owing,  it  is  thought,  by 
the  accidental  closing  of  the  top  cock  of  tlie  water  gauge 
by  a  labourer  wliO'  was  tarring  the  boiler.  Tlie  amount  of 
feed  water  pumped  into  the  boiler  that  day  also  seems  to 
be  quite  inadequate,  as  the  donkey  pump  was  only  work- 
ing, according  to  the  evidence,  for  about  40  or  45  minutes, 
while  the  engine  was  running  for  six  hours.  Although 
there  is  very  little  doubt  that  the  shortness  of  water  caused 
this  explosion,  the  fact  remains  that  the  boUer  was  worked 
at  a  veiy  much  higher  pressure  than  it  should  have  been. 
The  firebox  was  of  a  weak  design,  being  unsuppoi-ted  by 
stays  of  any  description.    The  original  thickness  of  the 
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plates  appears  to  have  been  §  in.,  which,  at  the  time  of  the 
explosion,  had  become  reduced  to  ^  in.  The  boiler,  even 
when  new,  if  worked  at  501b.,  had  not  such  a  large  factor 
of  safety  as  is  desirable,  but  during  the  latter  part  of  its 
existence  it  must  have  been  working  with  a  margin  of 
safety  at  which  it  was  positively  dangerous.  The  pressure 
at  the  time  of  the  exjjlosion  was  38  lb.  per  square  inch. 


Explosion  from  a  Wrought-iron  Keir. 
No.  Ij484.  This  report  deals  with  an  explosion  from  a 
keir  used  in  the  process  of  bleaching  cloth.  The  keir  was 
made  of  wrought  iron,  and  was  5  ft.  11  in.  main  diameter, 
and  10  ft.  high  over  all.  It  was  fitted  with  a  safety  valve, 
loaded  by  means  of  a  lever  and  weight,  which  was  fixed 
at  the  time  of  the  explosion  to  open  the  valve  at  a  pressure 
of  45  lb.  per  square  inch.  The  keir  had  an  opening  at  the 
top  to  allow  of  its  being  worked  at  atmospheric  pressure, 
but  this  had  been  closed,  the  low-pressure  system  being 
unsuitable  for  the  class  of  work  done  by  the  owners.  Steam 
was  supplied  from  three  Lancashire  boilers,  at  a  pressure 
of  50  lb.  per  square  inch.  The  explosion  was  due  to  the 
grooving  of  the  top  plate  of  the  keir  to  such  an  extent  that 
it  eventually  failed,  the  whole  of  the  top  being  blown  off. 
It  is  not  suiprising  that  the  explosion  occui-red,  as  since 
a  new  bottom  was  fitted,  eleven  years  previous,  the  keir 
had  not  been  properly  examined,  and  the  pressure  allowed 
was  far  too  high  for  the  design  and  conditions  of  working. 


Explosion  from  a  Locomotive  Boiler,  due  to 
Grooving. 

N'o.  1,485.  The  boiler  was  fitted  to  a  four-wheeled 
engine  of  the  saddle-tank  descrijition,  and  was  used  at  a 
pottei-y  works  in  South  Wales.  The  engine  was  about  30 
years  old,  but  had  been  practically  re-built  and  repaired 
several  times.  It  was  bought  second-hand,  from  a  firm  of 
machinery  dealers,  by  its  present  owners,  who,  before  pur- 
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cliasing,  sent  the  foreman  mechanic,  who  was  in  charge  of 
all  their  boilers  and  engines,  to  examine  it  and  report  as 
to  its  suitability.  This  man  did  not  examine  the  barrel, 
although  there  was  a  patch  on  the  longitudinal  seam,  as 
it  was  covered  with  lagging,  but  was  told  that  the  plates 
were  |  in.  and  in.  thick  at  the  stud  holes,  and  that  the 
usual  working  pressure  Tvas  100  lb.  per  square  inch. 
Shortly  after  being  in  use  by  its  new  owners,  steam  was 
noticed  to  be  leaking  from  a  crack  in  the  barrel.  A  patch 
was  put  on,  but  no  hydraulic  test  applied.  On  two  other 
occasions  a  patch  was  put  over  cracks  in  the  barrel,  but 
again  no  hydraulic  test  applied.  After  the  explosion  the 
boiler  was  examined  by  one  of  the  engineer-surveyors  to 


the  Board  of  Trade,  who  found  that  the  barrel  plato  had 
ruptured  close  to  the  longitudinal  seam  of  the  middle  belt 
of  plating,  where  there  was  extensive  grooving  as  well  as 
pitting,  caused,  in  his  opinion,  by  the  use  of  bad  feed 
water  at  some  time  or  other.  The  thickness  of  the  good 
material  that  lemained  at  the  vomt  of  rupture  was  found 
to  be  only  ^'32  in.,  while  at  the  laps  it  was  still  ^  in-  thick. 
The  rupture  was  under  the  old  patch  by  the  longitudinal 
seam,  and  the  cracks  on  each  side  of  it  liad  liastened 
the  explosion  ;  and,  moreover,  tliat  the  studs  used  in  fitting 
the  old  patch  had  weakened  the  plate.  In  his  o])inion,  a 
liydraulic  test  of  IJ  times  the  working  pressure,  if  applied 
at  any  reasonable  tune  before  the  explosion,  would  have 
revealed  the  great  weakness  of  the  longitudinal  seam.  The 
C(  mmissioners  came  to  the  same  conclusion,  and  found 
that  the  explosion  was  due  to  grooving  of  the  barrel  plate 
at  a  longitudinal  seam  weakened  by  extensive  pitting,  so 
that  the  barrel  could  not  I'esist  the  steam  pressure.  They 
also  found  that  the  explosion  was  caused  by  the  neglect 
of  the  foreman  mechanic,  for  which  his  employers  were 
held  responsible,  and  ordered  to  pay  £70  towards  the  cost 
of  the  investigation.  Both  the  driver  and  stoker  of  the 
locomotive  were  killed  by  the  explosion. 


TRADE  NOTES. 


Every  user  of  engines  should  secure  a  copy  of  circular  issued 
by  Mr.  S.  Bennett  Von  Der  Heyde,  6,  Brown  Street,  Man- 
chester. It  gives  full  particulars  of  Duval's  patent  metallic 
engine  packing.  It  is  suitable  for  all  classes  of  work,  and  is 
adapted  for  use  with  the  highest  superheated  steam.  Mr.  Von 
Der  Heydo  also  deals  in  "  Atlas  "  anti-friction  metal  and  Tupper's 
hydraulic  packing. 

Messes.  Mather  and  Platt  Limited,  SaLford  Iron  Works, 
Manchester,  have  now  issued  a  second  edition  of  their  pamphlet 
on  high-lift  turbine  pumps.  It  details  some  of  the  latest  designs 
of  turbine  pumps  for  surface  condenser  work,  driven  by  an  electro 
motor,  assisted  by  a  turbine,  actuated  by  the  return  flow  from 
the  condensers.  The  high-lift  pumps  will  work  up  to  800  ft. 
head,  and  are  suited  for  any  kind  of  drive.  Several  examples 
of  high-lift  pumping  are  given,  as  also  efficiency  curves.  Messrs. 
Mather  and  Platt  have  already  reached  the  7th  edition  of  their 
catalogue  on  steel-clad  motors,  and  as  these  are, so  well  known, 
notice  of  the  fact  as  a.  reminder  should  suffice. 

Mr.  J.  W.  Barnard,  4,  Great  Winchester  Stre?t,  London, 
E.G.,  is  sole  agent  for  the  sale  of  E.P.S.  small-storage  batteries, 
and  keeps  a  large  stock  on  hand  for  immediate  delivery.  Mr. 
Barnard  has  just  issued  a  new  price  list  of  ignition  cells  for 
motor  cars  and  cycles. 

The  Adjustable  Cover  and  Boiler  Block  Company,  Laud 
Chambers,  Friar  Street,  Reading,  have  a  special  line  in  liftable 
fire-brick  covers  and  gas-tight  seating  blocks.  Thess  are 
specially  adapted  when  setting  Ijoilers  on  scatings,  leakages  being 
avoided,  and  the  great  facility  afforded  for  outside  boiler 
examination  should  ensure  their  popularity. 

Order  for  Steam  Turbine  Blowing  Engines. — Messrs. 
C.  A.  Parsons  and  Co.,  Newcastle-on-Tyne,  have  received  an 
order  from  the  Bengal  Iron  and  Steel  Company,  India,  for 
one  of  their  special  steam  turbine  blowing  engines.  The  plant 
will  have  a  duty  of  18,000  cubic  feet  per  minute  at  7  lb.  pressure. 

Electric  Transmission  of  Power. — The  question  as  to 
whether  a  mine  will  prove  a  dividend-paying  property  depends, 
in  many  instances,  upon  whether  electricity  is  adopted  or  not. 
Messrs.  Johnson  and  Phillips,  of  Old  Charlton,  Kent,  having 
made  a  specialty  of  this  branch  of  industry,  are  now  issuing 
an  illustrated  brochure  entitled  "  Electric  Power,"  and  from 
the  evidence  given  by  the  authorities  at  the  various  mines  for 
whom  they  have  installed  electric  plant,  there  can  be  no  doubt 
that  electricity  may  often  enable  a  mine  to  turn  the  financial 
corner.  The  results  obtained  with  the  installations  of  Messrs. 
Johnson  and  Phillips  point  to  the  fact  that  the  electrical  plant 
must  have  been  the  very  best  of  its  respective  kind,  as  althougli 
working  under  the  worst  possible  conditions,  the  interruptions 
have  been  practically  nil.  The  proprietors  of  such  mines  as  the 
Sheba,  Burma  Ruby,  Raub,  and  Rezende  certainly  have  nothing 
to  complain  of  in  respect  to  the  application  of  electricity  to 
their  mines.  We  would  recommend  those  who  are  interested 
in  the  success  of  mining  undertakings  to  obtain  from  Johnson 
and  Phillips  the  book  (which  can  bo'  had  gratis),  as  it  deals  at 
some  length  with  the  economics  to  be  etfected  by  the  adoption 
of  electric  transmission  and  distribution  of  power. 
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INVENTIONS  OF  THE  WEEK. 

By  Marks  and  Clerk,  The  PrartUnl  Enghiecr  Patent  Agency, 
18,  Southampton  Buildings,  Chancery  Lane,  London,  W.C. ; 
30,  Cross  Street,  Manchester;  and  13,  Temple  Street, 
Birmingham. 

The  first  date  given  after  the  number  of  each  specification  ts  the  date 
of  application.  The  second  date  is  that  of  the  advertisement  of 
acceptance  of  the  complete  specifications. 

The  following  accepted  specifications  were  advertised  on  the  date 
mentioned,  and  within  two  months  of  such  date  any  person  properly 
interested  can  oppose  the  sealing  and  grant  of  the  patent  by  giving 
formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  specification  herein  referred  to,  or  of  any  other  published 
patent  specification,  will  be  forwarded  post  free  for  one  shilling  upon 
application  being  sent  to  Messrt.  Marks  and  Clerk  at  either  of  the 
above  addresses. 

Rocking  Fire  Grates  for  Boiler  and  like  Furnaces. 

T.  Wilson.  No.  9374..  of  April  25th,  1903.  Ad.  of  ac,  April 
27th,  1904. — This  invention  relates  to  a  rocking  firegrate,  in 


Specification  No.  9374,  of  1903. 

which  the  firebars,  carried  upon  bearers,  are  formed  with  lateral 
interlacing  webs,  and  rocked  either  in  unison  or  separately  in 
the  same  or  opposite  directions  by  rocking  devices  connected  to 
their  ends. 

Elastic  Fluid  Turbines.  W.  Le  Roy  Emmet,  No.  9543,  of 
April  38th,  1903.    (Date  claimed,  being  the  date  of  first  appli- 
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cation  in  United  States,  December  3rd,  1902.)  Ad.  of  ac.May 
4th,  1904. — This  invention  relates  to,  in  an  clastic  fluid  turbine, 
the  combination  of  a  first-stage  wheel  having  a  plurality  of  rows 
of  buckets,  a  casing  therefor,  an  expanding  nozzle  delivering 
fluid  to  a  part  only  of  the  Imckets,  sectional  intermediate 
buckets  between  the  buckets  on  the  wheel,  a  second-stage  wheel 
that  is  provided  with  a  plurality  of  rows  of  buckets,  a  casing 
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therefor,  a  diaphragm  which  separates  the  two  wheels  and  is 
subjected  to  the  difference  in  pressure  between  the  first  and 
second  stage,  intermediate  buckets  between  the  rows  of  wheel 
buckets,  and  passages  which  receive  motive  fluid  as  it  is  dis- 
charged from  the  first  wheel  and  deliver  it  to  the  buckets  of 
the  second  stage.  Fig.  1  is  an  elevation  of  the  turbine  (partly 
in  section),  and  fig.  2  a  detail  view  showing  the  relation  between 
the  intermediati\s  of  the  first  stage  and  the  bucket  wheel. 

Electric  Switches.  E.  N.  Bray,  F.  r.  Markham,  f.  E.  Rbiss, 
AND  Bray,  Markham,  and  Reiss  Limited.  No.  10207,  of  May 
5th,  1903.  Ad.  of  ac,  May  4th,  1904..— This  invention  relates 
to  electric  switches  of  the  type  in  which  a  magnetic  blowout 
is  provided  for  the  purpose  of  extinguishing  the  arc  formed 


Specification  No.  10207,  of  1903. 

when  the  circuit  is  broken  at  the  switch.  The  invention  consists 
in  a  form  of  switch  having  main  and  shunt  contacts,  the  circuit 
being  finally  broken  at  the  shunt  contacts  between  the  poles  of 
a  magnet,  one  end  of  the  magnetising  coil  being  connected  to 
the  magnet  core,  which  is  disposed  within  a  recess  in  the  main 
contact  block  and  the  other  end  connected  to  the  main  contact 
block. 

Hot-air  Arrangements  to  Hollow   Fire   Bars  on 

Steam  Boilers.  S.  E.  Fedden.  No.  12356,  of  30th  May,  1903.  Ad. 
of  ac.  May  4th,  1904. — This  invention  relates  to  a  method  of  intro- 
ducing hot  air  into  the  Bennis  or  other  type  of  hollow  firebar 


Specification  No.  12356,  of  1903.' 

from  the  air-heating  tube  arrangement  used  in  conjunction  with 
steam  boilers  of  the  Ellis  and  Eaves  induced-draught  type, 
and  consists  in  leading  a  part,  or  the  whole,  of  air  from  the 
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air-heatiug-  tube  an-angonieut  into  the  closed  end  of  a  liollow 
bar  f-ed  by  a  steam  jet,  instead  of  leaving  the  bar  open  to 
receive  cold  air. 

Cock  for  Indicating  the  Height  of  Water  in  a 
Steam  Generator.  Soi.dv/eff  No.  13107,  of  11th  June,  1903. 
Ad.  of  ac,  May  -ith.  1901. — This  invention  relates  to  an 
apparatus  for  indicating'  the  level  of  water  in  a  steam  generator, 
consisting  in  a  plug  cock  secured  to  the  front  wall  of  the 


Fio.  1. 

Specification  No.  13107,  of  1903. 


Fig.  2. 


generator,  having  a  horizontal  passage  opening  into  the 
generator  and  suitable  passages  connecting  with  a  discharge, 
in  combination  with  an  open-ended  bent  tube,  inserted  in  the 
end  of  the  hoi'izontal  passage. 

Steam  Traps.  J.  E.  L.  Ogden.  No.  13434,  of  16th  June,  1903. 
Ad.  of  ac.  May  4th,  1904. — lliis  invention  relates  to  expansion 
steam   traps,    the    compensating    device    comprising    a  main 


Specification  No.  13434,  of  1903. 

expansion  tube  adapted  to  alternately  contain  steam  and  water, 
and  a  compensating  tube  communicating  with  the  inlet  end 
of  the  main  e.xpansion  tube,  and  arranged  and  connected  so  as 
normally  to  contain  steam  only. 

Internal-combustion  Motors.  W.  J.  Crcsslky  and  J. 
Atkinson.  No.  13501,  of  Juno  17th,  1903.  Ad.  of  ac,  May 
4th,  1904. — Tliis  invention  is  for  the  purpose  of  satisfactorily 
using  a  little  water  spray  in  internal-combustion  engines,  and 


Specification  No.  13601,  of  1903. 


relates  to  the  use  of  a  gas  chamber  fixed  below  the  gas  cock 
through  which  the  gas  supply  to  a  gas  engine  passes,  and  in 
which  a  suitable  spray-forming  device  is  arranged  for  loading 
the  gas  to  any  desired  ■extent  with  water  spray  for  the  purpose 


of  preventing  pro-ignition  of  the  charges,  and  to  allow  of  the 
use  of  larger  cylinders,  higher  compression  pressures,  and  of 
gas  containing  a  huge  percentage  of  hydrogen. 

Internal  Screwing  or  Tapping  Apparatus.    A.  W. 

HuTTON  AND  A.  1'.  Parselle.  No.  14208,  of  June  2.5th,  1903. 
Ad.  of  ac.  May  4th,  1904. — This  invention  relates  to,  in  interna! 
screwing  or  tapping  apparatus,  the  combination  comprising 
screwing  dies  or  tools  I'adiaily  disposed  in  a  holder  adapted  to 


Fio.  1. 

Specification  No.  14-208.  of  1904. 
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be  rotated,  a  central  sliding  mandrel  (or  the  like)  provided 
with  a  conical  {jortioii,  an  interually-ooned  hollow  block  secured 
with  the  said  mandrel,  and  an  adjustable  stop  adapted  to 
determine  the  outward  movement  of  the  tools. 

Steam-engine  Lubricators.  J.  L.  Hich-mond.  No.  14500, 
of  June  30th,  1903.  Ad.  of  ac,  |May  4th,  1904.— This  invention 
has  for  its  object  to  provide  a  lubricator  which  will  act  in  an 
efficient  manner  for  the  internal  lubrication  of  steam  engines, 
the  rate  of  feed  of  the  lubricating  medium  being  easily  con- 
trolhible,  and  being  variable  within  wide  limits,  and  also  being 
positive  under  all  conditions.    In  cari-yirig  out  this  invention, 


Specification  No.  14.^00,  of  1903. 

advantage  is  taken  of  the  fact  that  the  steam  f»ressure  on  the 
main  admission  or  boiler  side  of  the  steam  stop  valve  used  for 
admitting  steam  to  steam  engines  is  always  slightly  greater 
than  the  steam  pressure  in  the  engine  itself,  or  on  the  engine 
admission  side  of  the  stop  valve.  This  difference  of  pressure 
is  utilised  for  securing  a  positive  discharge  of  the  oil  or 
lubricating  medium  into  the  engine. 

Device  for  Assisting  Combustion  in  Boiler  Furnaces. 

E.  R.  Lewis.    No.  2161,  of  January  28th,  1904.    Ad.  of  ac. 


May  4th,  1904. — This  invention  relates  to  a  device  for  assisting 
tlie  combustion  in  boiler  furnaces,  and  consists  in  the  com- 
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biiiation  witli  a  boiler  setting,  having  the  usual  fire-door  opening, 
of  an  air  c-onduit  located  adjacent  to  the  opening  delivery  nipples 
arranged  in  the  conduit  and  a  steam  pipe  in  the  conduit  and 
braneiies  extending  into  the  nipjdes,  together  with  a  water- 
spraying  device  located  in   the  fire-door  opening,  the  object 


Specification  No.  2161,  of  1904. 

being  that  oxygen  may  be  supplied  to  the  products  of  combus- 
tion above  the  fire  both  at  the  point  of  liberation  of  the  gases 
and  at  a  point  beyond  the  fire-bridge  wall  before  the  entrance 
of  the  gases  into  the  flues  of  the  boiler. 


LAUNCHES  AND  TRIAL  TRIPS. 


Sangstad. — On  May  18th  there  was  launched  from  the 
Soiithwick  Yard  of  Messrs.  Eobert  Thomjjson  and  Sons  a  screw 
steamer  built  to  the  order  of  Messrs.  A.  F.  Klaveness  and 
Company,  of  Sandef  jord.  Her  dimensions  are :  Length  over 
all,  336  ft.;  breadth,  48  ft.  6  in. ;  depth  moulded,  24,  ft.  The 
engines  are  by  the  Nortli-Eastern  Marine  Enginering  Company 
Limited,  having  cylinders  24  in.,  39  in.,  and  65  in.,  by  42  in. 
stroke,  with  extra  large  boilers  of  1801b.  pressure.  As  the 
vessel  left  the  ways  she  was  christened  Sangstad. 

Leonora. — There  was  launched  from  the  shipyard  of  Messrs. 
Cochrane  and  Sons,  shipbuilders,  Selby,  a  steel  screw  trawler, 
the  principal  dimensions  being  115  ft.  by  21ft.  6  in.  by  lift. 
6  in.  depth  of  hold.  The  vessel  has  been  built  to  the  order  of 
Messrs.  the  Lindsay  Steam  Fishing  Company  Limited,  of 
Grimsby,  and  will  be  fitted  with  powerful  triple-expansion 
engines  by  Messrs.  the  Great  Central  Co-operative  Engineering 
and  Ship  Repairing  Company  Limited,  of  Grimsby.  As  the 
vessel  left  the  ways  she  was  christened  the  Leonora. 

Ecclesia- — The  steamship  Ecclesia,  which  has  been  specially 
constructed  by  Messrs.  Joseph  L.  Thompson  and  Sons  Limited, 
of  the  North  Sands  Shipbuilding  Yard,  Sunderland,  to  the 
order  of  Messrs.  Sivewright,  Bacon,  and  Company,  of  Man- 
chester, proceeded  to  sea  on  her  official  trial  trip  recently. 
Her  principal  dimensions  are  :  Length  over  all,  353  ft. ;  breadth, 
extreme,  51ft.  ;  and  depth  moulded,  27  ft.  6  in.  The  engines 
and  boilers  have  been  constructed  by  Messrs.  John  Dickinson, 
and  Sous  Limited,  of  Sunderland,  the  sizes  of  the  cylinders 
being  24  in.,  40  in.,  67  in.,  by  45  in.  stroke,  supplied  with  steam 
by  three  large  boilers  working  at  1801b.  pressure.  The  result 
of  the  trial  was  very  satisfactory,  everything  working  smoothly 
and  without  a  hitch,  and  a  mean  speed  of  about  11  knots  was 
easily  obtained. 

George  Armstrong- — The  ferry  steamer  George  Armstrong, 
built  by  Messrs.  Hepple  and  Company  Limited,  South  Shields, 
to  the  order  of  the  Tyne  Improvement  Commissioners,  had  her 
official  trial  trij)  on  the  Tyne  on  May  14th.  This  vessel  has 
been  specially  designed  to  meet  the  demand  for  an  accelerated 
passenger  service  between  the  two  boroughs  of  North  and  South 
Shields,  and  is  adapted  so  as  to  work  on  any  of  the  stations 
belonging  to  the  .Commissioners.  The  machinery,  which  is 
also  supi>lied  by  Messrs.  Hepple  and  Company  Limited,  consists 
of  two  sets  of  compound  surface  condensing  diagonal  engines, 
one  set  being  fitted  to  each  paddle  wheel  and  cajjable  of  being 
connected  together  when  required.  A  special  feature  of  this 
vessel  is  that  there  is  a  rudder  at  each  end,  capable  of  being 
worked  separately  or  together,  and  controlled  by  a  steam 
steering  engine,  which  will  be  found  of  great  value  in  navigating 
the  crowded  waters  of  the  river.  Four  passenger  gangways 
are  fitted  for  the  better  safety  of  the  travelling  public,  which 
are  easily  and  quickly  manijiulated.  The  trial  throughout  was 
most  satisfactory. 

Jeanne. — There  was  launched  on  May  19th  from  the  shij)- 
building  yard  of  Messrs.  Wood,  Skinner,  and  Co.  Ltd.,  at  Bill 
Quay-on-Tync,  a  new  steel  screw  steamer  which  has  been  built 
by  them  to  the  order  of  Mr.  Martin  Carl,  of  Copenhagen.  The 
vessel  is  a  sister  ship  to  the  Simone,  recently  constructed  by 
the  builders  for  the  same  owner.  The  machinery,  which  has 
been  constructed  and  will  be  fitted  by  the  North-Eastern  Marine 
-b^ngineering  Co.  Ltd.,  Wallsend-on'-Tyne,  consists  of  a  set  of 


triplc-e.xpansion  engines  supplied  with  steam  by  a  large  steel 
multitubular  boiler  working  at  a  pressure  of  1801b.  per  square 
inch.    As  the  vessel  left  the  ways  she  was  named  Jeanne. 

Simone. — The  new  steel  screw  steamer  Simone,  built  by 
Messrs.  Wood,  Skinner,  and  Co.  Ltd.,  of  Bill  Quay-on-Tyne, 
to  the  order  of  Mr.  Martin  Carl,  of  Copenhagen,  left  the  Tyne 
on  Wednesday  last  for  her  official  trial  trip.  The  projjelling 
machinery,  which  has  been  supplied  by  Messrs.  the  North- 
Plasteni  Marine  ]']ng)ueering  Co.  Ltd.  from  their  Northumber- 
land Engine  Works,  Wallsend-on-Tyne,  consists  of  a  set  of  triple- 
expansion  engines,  having  cylinders  17  in.,  28^  in.,  and  49  in.  by 
33  in.  stroke,  steam  being  supplied  by  one  large  steel  boiler 
working  at  a  pressure  of  180  lb.  per  square  incli.  During  the  run 
the  machinery  worked  without  the  slightest  hitch,  and  gave 
great  satisfaction  to  all  concerned. 

Plover. — Messrs.  Scott  and  Son,  Bowling,  launched  on  May 
17th  a  companion  ship  to  the  Lapwing,  which  they  built  last 
year  for  Messrs.  David  MacBrayne,  and  which  has  proved  a 
very  suitable  type  of  vessel  for  the  mail  and  passenger  services 
in  the  Highlands.  The  new  steamer,  which  was  named  Plover, 
is  expected  to  be  completed  and  on  her  station  before  the  middle 
of  June.  Tlie  Lapwing  has  been  sailing  for  about  a  year,  and 
the  Sheila,  a  larger  but  similar  vessel,  recently  built  by  Messrs. 
A.  and  J.  Inglis  for  Messrs.  MacBrayne,  has  been  sailing  for 
some  weeks.  Both  ships  have  been  well  tried  in  every  condition 
of  weather,  and  have  proved  themselves  efficient  for  their  work. 

Scotland  — The  launch  of  the  steamer  Scotland  from  the 
Grangemouth  yard  of  the  Grangemouth  and  Greenock  Dock- 
yard Co.  took  place  on  May  17th.  The  Scotland  is  a  handsome 
vessel,  with  sjjecially  fine  lines  for  a  high  rate  of  speed,  and 
she  has  been  built  to  the  order  of  the  Faerder  Steamship  Co.  of 
Christiania  through  Messrs.  J.  T.  Salvesen  and  Co.,  Grange- 
mouth. She  is  fitted  for  first,  second,  and  third  class  passengers. 
She  is  of  the  spar  deck  type,  built  to  highest  class  of  Norwegian 
Veritas,  and  has  a  shelter  deck  amidships  extending  over  the 
first-class  accommodation,  forming  a  handsome  promenade  on 
top.  Machinery  for  a  high  rate  of  speed  will  be  supplied  by 
Messrs.  Dunsmuir  and  Jackson,  Govan.  The  Scotland  is  the 
second  of  the  name  built  by  tlie  same  builders  for  the  same 
owners,  the  first  Scotland  having  been  built  by  them  15  years 
ago  at  the  same  yard. 

The  Clarence. — Messrs.  John  Cran  and  Co.,  Leitli,  launched 
on  May  17th  a  steel  tug  for  the  Alexander  Towing  Company 
Limited,  Liverpool.  The  vessel  was  named  the  Clarence.  The 
new  tug  is  a  sister  ship  to  several  others  built  by  Messrs.  Cran 
for  the  same  owners. 

Sir  Harry  Bullard- — The  dredger  Sir  Harry  Bullard,  built 
for  the  Great  Yarmouth  Port  and  Haven  Commissioners,  re- 
ceritly  launched  at  Poi't-Glasgow  by  Messrs.  Ferguson  Brothers, 
carried  out  her  dredging  and  speed  trials  on  the  firth  on 
Wednesday,  and  proved  in  every  way  satisfactory.  The  vessel 
loaded  hoppers  in  45  minutes  at  Port-Glasgow  Harbour,  and 
afterwards  proceeded  to  the  measured  mile,  where  on  four  runs 
with  and  against  the  tide  a  mean  speed  of  half  a  knot  in  excess 
of  the  contract  was  obtained.  Captain  Bammant  represented 
the  owners,  Mr.  William  Austin  represented  Lloyd's,  and 
Messrs.  L.  and  P.  Ferguson  represented  the  builders. 

Huntsman. — Messrs.  Charles  Connell  and  Company  Limited, 
Scotstoim,  launched  on  May  19th  a  steel  screw  steamer  for 
Messrs.  T.  and  J.  Harrison,  Liverpool.  The  dimensions  of  the 
vessel  are :  Length  between  perpendiculars,  470  ft. ;  breadth 
(moulded),  57  ft. ;  depth  (moulded),  34  ft.  10  in.  She  measures 
about  7,500  tons,  with  a  dead-weight  carrying  capacity  of  10,500 
tons.  She  has  been  built  to  Lloyd's  highest  class,  with  cellular 
double  bottom  the  wliole  length,  having  both  peaks  fitted  as 
tanks  for  water  ballast,  and  also  a  deep  tank.  The  vessel  is 
completely  equipped  with  all  the  most  modern  appliances  for 
safety  and  efficient  working.  The  engines  are  triple-expansion, 
with  large  double-ended  boilers,  and  are  being  constnicted  by 
Messrs.  Dunsmuir  and  Jackson,  Govan.  As  the  vessel  left  the 
ways  she  was  named  Huntsman.  This  is  the  ninth  vessel  built 
by  Messrs.  Connell  and  Company  for  the  same  owners. 

Queen  Helena. — On  May  17tli  an  important  launch  took 
place  from  the  yard  of  the  Northumberland  Shipbuilding  Com- 
pany Limited,  Howdon-on-Tyiie,  the  vessel  being  a  finely- 
moulded  steamer  built  to  the  order  of  Messrs.  Thomas  Dunlop 
and  Sons,  Glasgow.  This  steamer  is  the  third  built  for  the. 
above  firm,  and  is  372  ft.  long  by  48  ft.  beam  by  30  ft.  10  in.  deep, 
and  has  been  built  under  special  survey  to  the  highest  class  at 
Lloyd's  spar  deck  rule  with  extra  strengthening  for  special 
freeboard.  She  is  fitted  with  long  poop,  hmg  bridge,  to])  gallant- 
forecastle,  the  accommodation,  which  is  very  ample,  being  all 
placed  in  steel  houses  on  the  bridge  deck.  The  'tween  decks  are 
lofty,  and  so  arranged  that  cattle,  troops,  or  emigrants  may 
be  carried,  if  necessary.  Very  special  attention  has  been  paid  to 
the  loading  and  discharging  gear,  and  a  complete  outfit  for  the 
rapid  handling  of  cargoes  is  lx;iug  arranged  for,  consisting  of 
seven  steam  winches  by  Messrs.  Clarke,  Chapman,  and  Company 
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Limited,  Gateslicad,  a  largo  number  of  cargo  derricks,  steam 
steering  gear  by  Messrs.  CaUUvcU  aud  Company,  Glasgow,  and 
steam  windlass  by  Messrs.  Emerson,  Walker,  and  Thomp.son 
Brothers.  She  is,  of  course,  fitted  with  the  nsiial  water  ballast 
arrangements  for  light  passages.  She  has  been  constructed  to 
a  fine"  model  with  a  view  to  rapid  speed  and  economy  in  fuel, 
aud  the  machineiy  will  be  supplied  by  Messrs.  the  North-Eastern 
Marine  Engineering  Company  Limited,  consisting  of  engines 
with  cylinders  24-, I  in.,  40  in.,  aud  68  in.  by  48  in.,  three  large 
steel  boilers  lU  ft."9  in.  by  lift.,  1801b.  working  pressure.  The 
steamer  will  carry  about  7,000  tons  loaded,  and  is  expected  ti' 
steam  about  10  knots  speed.  During  construction  the  Queen 
Helena  has  been  superintended  by  Mr.  Broom  and  Captain 
Ritson. 

Antrim- — The  Midland  Railway  Company's  steainer  x\^ntrim, 
built  by  Messrs.  John  Brown  and  Company  Limited,  Clyde- 
bank, went  down  the  river  on  May  19th  for  her  official  trials. 
The  trial  was  of  six  hours'  duration,  and  commenced  at  noon, 
by  which  time  the  guaranteed  speed  of  20  knots  was  reached. 
Four  runs  over  the  Skelmorlie  measured  mile  were  made 
between  12-15  and  1-30  p.m.,  giving  a  mean  of  "means  of  exactly 
21  knots.  The  vessel,  after  manoeuvring  for  a  time  in  the 
Firth  of  Clyde,  was  taken  round  Ailsa  Craig,  the  trial  finish- 
ing at  six  p.m.  opposite  the  Cloch.  Over  the  whole  period  the 
average  speed  was  2i)'6  knots.  It  should  be  noted  that  the 
vessel  has  two  double-ended  and  one  single-ended  boiler,  but 
in  accordance  with  the  contract  provisions  the  latter  was  not  in 
use  throughout  the  trials. 

Shamrock. — Tiiere  was  launched  from  the  shipbuilding  yard 
of  Messrs.  Smith's  Dock  Company  Limited  a  steel  steam 
trawler,  iiamed  the  Shamrock,  built  to  the  order  of  George 
Conor,  Esq.,  La  Rochellc,  France.  Tiic  dimensions  of  the 
vessel  are  120  ft,  by  21ft.  6  in.  by  12  ft.  10  in.,  and  she  will 
be  fitted  with  engines  supplied  by  the  Shields  Engineering 
Company  Limited,  North  Shields,  with"  cylinders  12^  in.,  20  in., 
34  in.  by  24  in.  stroke,  boiler  12  ft.  6  in.  by  10  ft.  6  in.,  working 
at  a  pressure  of  1801b. 

Farringford. — The  steamship  Farringford  was  launched  on 
May  20th  by  Messrs.  Joseph  L.  Thompson  and  Sons  Limited, 
of  the  North  Sands  Shipbuilding  Yard,  Sunderland,  and  has 
b?en  specially  constructed  to  the  order  of  Messrs.  Charlton  and 
Thompson,  Baltic  Chambers,  Sunderland,  aud  is  the  fifth  vessel 
Messrs.  Thompson  have  constructed  for  these  owners.  The 
principal  dimensions  are:  Length  over  all,  3.58  ft.  6  in. ;  breadth 
extreme,  47  ft.  2  in.;  aud  depth  moulded,  28  ft.  5^- in.  The 
engines  and  boilers  have  been  constructed  by  Messrs.  John 
Dickinson  and  Sons  Limited,  of  Sunderland,  the  sizes  of  the 
cylinders  being  a4Hn.,  40in.,  66  in.,  by  45  in.  stroke,  auiiplied 
with  steam  by  two  large  boilers  working  at  180  lb.  j^ressure. 

W^addon. — There  was  lauuclied  from  the  shipbuilding  yard 
of  Robert  Stephenson  and  Company  Limited,  Hebburn-on- 
Tyne,  on  May  28th,  a  handsome  steel  screw  steamer,  built  to 
the  order  of  Sir  Cliristopher  Furness,  M.P.  The  vessel  is  of 
the  following  dimensions:  Length  350ft.,  breadth  47ft.  by 
29  ft.  loin,  moulded  depth,  and  has  been  built  to  the  highest 
class  in  Lloyd's  Registry  to  carry  about  6,200  tons  dead  weight. 
She  is  fitted  with  water  ballast  in  double  bottom  all  fore  and 
aft,  and  also  in  a  large  after-peak  deep  tank,  and  has  a  fore- 
and-aft  steel  grain  division  from  tank  top  to  spar  deck.  There 
are  four  large  cargo  hatches  to  holds,  also  hatches  to  bridge 
and  poop,  the  whole  'being  worked  with  side  steam  winches, 
with  special  gear  for  the  rapid  handling  of  cargo.  Slie  has 
also  steam  windlass,  steam  and  hand  steering  gear,  patent 
anchors,  aud  Blake's  patent  donkey  boiler.  The  vessel  has  a 
cargo  poop  and  large  bridge  amidships,  with  deckhouses  above 
for  the  accomniodation  of  cajitain,  officers,  and  engineers,  and 
a  top-gallant  forecastle  for  the  berthing  of  the  crew.  The 
propelling  machinery  is  also  to  Lloyd's  highest  class;  it  con- 
sists of  a  set  of  large  size  triple-expansion  engines,  supplied 
with  steam  from  two  single-ended  boilers,  working  at  165  lb. 
per  square  inch.  The  machinery  is  being  supplied  by  Messrs. 
Richardson,  Westgarth,  and  Company  Limited,  of  Hartlepool, 
and  the  boilers  by  Robert  Stephenson  and  Comj^iiny  Limited. 
On  leaving  the  ways  tlic  vessel  was  christened  Waddou. 


Messes,  Thornyceoft,  the  well-known  torpedo-boat  builders, 
have  (says  the  Gla.vjow  Herald)  purchased  the  shipbuilding  and 
engineering  worlcs  now  occupied  by  Messrs.  Mordey,  Carney,  and 
Company,  at  Woolstou,  Southampton.  These  works,  which 
extend  to  an  area  of  about  35  acres,  are  well  situated  for  the 
construction  of  the  lighter  war  eraft  with  which  Messrs. 
Thornycroft  have  so  long  been  identified,  the  proximity  of  the 
works  to  Portsmouth  Dockyard  being  a  sj>ecial  advantage,  li; 
this  new  yard  the  hrm  would  be  able  to  go  in  for  the  building 
of  larger  vessels,  as  well  as  for  repairing  operations. 


NOTICES    OF    MEETINGS,  cSbC 


Society  op  Enginkeks. — Juno  6th,  meeting  at  the  Royal 
United  Service  Institution.  Paper  by  Mr.  P.  G.  Scott  on 
"  Notes  on  Railway  Siirvey  and  Design  in  New  Countries.'' 

Birmingham  Association  op  Mechanical  Engineers. — 
June  4th,  half-yearly  meeting  and  social.  June  11th,  annua! 
picnic. 

Institution  op  Mining  Engineees. — Meetings  on  June 
2nd,  3rd,  and  4th.  There  are  about  two  dozen  papers  down 
for  reading  and  discussion  on  the  3rd  inst.,  and  a  visit  to 
Aldwych  and  Kingsway;  also  to  the  caves  of  Chislehurst.  On 
the  4th  excursions  will  be  made  to  Messrs.  Eraser  and  Chalmers, 
Erith,  and  the  Dover  Colliery  and  Harbour  Works. 

North  of  England  Institute  of  Mining  and  Mechanical 
Engineers. — Newcastle-on-Tyne ;  June  11th,  ordinary  general 
meeting. 

British  Association  of  Wateevv'okks  Engineers. — Ninth 
annual  general  meeting  at  Hull  on  June  9th,  10th,  knd  lltb. 
A  large  number  of  papers  are  down  for  reading.  A  smoking 
c  oncert  will  be  held  on  the  9th,  annual  dinner  on  the  10th,  and 
visit  to  Hull  Corporation  Waterw(uks  on  the  11th.  A  jn-o- 
gramme  has  been  issued  of  proposed  visit  to  Belgian  Water- 
works from  the  11th  to  the  17th  June. 

Institute  of  Marine  Engineees. — June  11th,  visit  to  tlie 
East  Ham  Electric  Power  Station,  at  2-30  p.m. 


QUERIES  AND  REPLIES. 


Communications  should  he  written  on  one  side  of  the  paper  only,  and  in 
all  cates  be  accompanied  with  name  and  address.  Sketches  should 
be  neatly  drawn,  and,  if  large,  sent  on  a  roller,  so  as  to  avoid 
creasiiig.  This  column  is  intended  for  the  mutual  assistance  of 
engineers  in  their  daily  work.  As  far  as  we  possibly  can,  we 
render  assistance,  but  we  cannot  undertake  to  work  out  elaborate 
arithmetical  calculations,  or  deal  with  matters  not  of  general 
interest.  Further,  we  cannot,  under  the  pretence  of  answering  a 
query,  be  made  the  medium  for  gratuitous  vuffing.  We  cannot 
undertake  to  reply  to  queries  by  post. 


1817.  Automatic  Device  for  Regulating  the  Air  Pressure  of 

a  Compressor. — I  have  a  belt-driven  air  compressor  8  in. 
diameter  by  8  in.  stroke,  and  would  be  pleased  if  any  reader 
would  give  me  any  information  as  to  a  belt-shifting  arrangement 
to  work  automatically  when  pressure  reaches  401b.;  that  is,  to 
stop  machine  when  pressure  reaches  that  limit,  and  re-start  when 
pressure  falls  to  about  35  lb.  Compressor  delivers  into  a  receiver, 
and  is  about  30  ft.  distant. — Compressor, 

1822.  Fusible  Plugs. — Can  any  reader  give  me  the  proportions  of  the 
best  mixture  for  fusible  metal  in  fusible  plugs  for  boilers  to  be 
worked  at  from  801b.  to  1501b.  pressure?  Also  state  at  what 
temperature  the  metal  will  melt. — Engineer. 

1823.  Pressure  for  ''Dishing"  Iron  and  Steel  Plates.— WiU  any 

reader  of  The  Practical  Engineer  kindly  give  me  the  pressure  in 
pounds  per  square  inch  that  would  be  required  to  dish  iron  and 
steel  plates  fi-om  \  in.  to  g  in.  in  thickness  at  the  ordinary  Hanging 
heat,  the  dish  to  be  4  in.  in  depth,  and  to  be  made  by  one  stroke  of 
a  hydraulic  press  ram  upon  a  suitable  die  ?  They  might  also  say  if 
it  would  be  necessary  to  alter  the  pressuie  on  the  ram  if  the  dish 
was  only  3  in.  deep.  This  information  is  required  in  connection 
with  the  designing  of  hydraulic  presses  for  flanging  and  dishing 
Ijoiler  ]ilates, — C.  Ellis. 

1826  Draught  of  a  Vessel. — Will  a  reader  give  me  a  method  for 
working  out  the  draught  of  a  boat  with  a  given  tonnage  ?  What 
is  the  best  book  I  could  have  on  designing  boats  ? — Dkaughtsman. 

1827.  Small  Coals. — I  propose  to  alter  the  tirel)ars  of  the  boilers  of  a 
cargo  steamei'  with  engines  about  1,000  I.H.l'.,  in  order  that  the 
boilers  can  be  fired  with  only  small  coals,  instead  of  with  large  or 
half  large  and  half  small  coals.  Will  it  be  sufficient  only  to  make 
the  firebars  about  i-h  iu.  broad,  with  air  spaces  about  1^  in.  long 
and  s  iu.  wide  and  diagonally,  so  that  the  total  air  space  will  be 
about  the  same  as  with  the  common  straight  cast-iron  bars  we  are 
using  now  ?  Will  it  be  necessary  to  shorten  the  bars  or  to  lengthen 
the  funnel,  or  to  make  both  alterations,  to  secui-e  more  draught  ? 
The  draught  is  very  good.  The  coal  consumption  is  about 
Hi  tons  Welsh  coal  and  15  tons  of  north  country  coals,  with 
the  engines  developing  950  I.E. P.  Grate  area  about  90  3<iuare 
feet.  I  should  be  much  obliged  if  any  reader  would  give  me  the 
necessary  information. — Small  Coals. 

1828.  Sizes  of  Pipes. — Owiug  to  bad  water  for  boiler  supply,  we 
have  decided  to  pump  good  river  water  near  one  of  our  pits  to 
another  nearly  a  mile  away.    We  require  about  30,000  gallons  per 
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day — i.e.,  a  maxituuin  to  supplj'  the  range  of  boilers.  We  have  a 
duplex  double-acting  Carruthei  's  pump  with  two  14  in.  steam  and 
two  7  in.  water  cyliudeis,  which  we  intend  to  utilise.  The  steam 
inlet  pipe  is  2  iu.  diameter.  The  boilers  are  about  200  yards  away 
fi'om  whei'e  pump  will  be  placed.  What  will  be  the  drop  iu  jiressure 
from  60  lb.  at  boilers  ?  The  suction  pipe  will  be  al>out  450  ft.  long, 
and  the  difference  of  levels  between  bottom  of  river  and  pump 
13  ft.  The  length  of  discharge  jjipe  will  be  4,400  ft.,  rising  60  ft. 
on  an  even  slope,  and  almost  without  a  bend.  As  there  is  a  con- 
siderable difference  in  the  cost  of  various  sizes  of  pipes,  I  should 
like  to  know  the  most  economical  s'ze  to  use.  The  suction  and 
discharge  on  pumji  is  5  iu.  diameter,  but  I  would  like  to  use  a  3  iu. 
pipe  if  that  is  ])ossible.  Pump  to  work  for,  say,  under  10  hours 
pei-  day.  It  would  be  more  suitable  to  go  on  the  day  shift.  Also 
please  state  what  would  be  the  most  suitable  air  vessel,  and 
size,  and  style  to  put  on  suction  and  discharge  pipes. — Mining 
Engineer 

1829.  Cleaning  Marine  Boiler  Tubes.— What  advantages  are  to 

be  gained  by  cleaning  marine  boiler  tubes  daily,  as  is  the  practice 
in  the  French  Navy,  I  believe,  compared  with  letting  soot  and 
ashes  gather  for  a  week  or  more  ?  I  know  how  disagreeable  the 
job  is,  and  how  the  opening  of  smoke-box  doors  cuts  down  the 
draught. — Attention. 

1830.  Garage. — As  there  appears  to  be  a  difference  of  opinion  with 
regard  to  the  meaning  of  the  woid  "garage,"  would  any  reader 
kindly  give  the  derivation  and  correct  meaning  of  the  word  ? — 
H.  H. 

1831.  Treatment  of  Water  ia  Boiler. — Would  some  reader  let 

me  know  how  to  get  lid  of  a  very  heavy  scaling  in  my  boilers  ? 
There  is  a  large  percentage  of  lime  in  the  water,  which,  after  14 
days'  running,  chokes  the  feed  pipes  and  water  tubes.  I  should 
be  jileased  if  some  reader  would  let  me  know  the  best  way  to  treat 
it  in  the  boiler. — Anxious. 


MISCELLANEA. 


The  total  weight  of  minerals  carried  on  the  railways  of  the 
United  Kingdom  last  year  amounted  to  342,563,000  tons,  the 
receipts  from  which  amounted  to  d£25,350,00i). 

Notice  of  Removal. — Messrs.  Green  and  Boulding, 
engineers,  ask  us  to  state  that  owing  to  compulsory  acquisition 
of  their  Buiiliill  Row  premises  they  have  now  opened  new 
premises  and  show  rooms  at  28,  New  Bridge  Street,  and  Little 
Water  Lane  Queen  Victoria  Street,  London,  E.G.,  where  all 
inquiries  should  now  be  sent. 

We  have  received  from  the  Working  Men's  College,  Mel- 
bourne, a  copy  of  their  prospectus  for  1904.  This  college  is 
an  important  institution  in  Melbourne,  being  the  Technical 
College  and  School  of  Mines  for  the  Metropolitan  District. 
The  tuition  is  very  much  on  the  lines  of  the  City  and  Guilds 
of  London  Institutions  and  other  allied  colleges,  and  there  is 
a  large  staff  of  instructors. 

The  Lancashiie  and  Yorkshire  Railway  Company  ha.s  ju.st 
turned  out  of  its  carriage  slKjps  a  train  consisting  of  a  new 
type  of  passenger  coaclics  designed  for  service  ou  branch  lines. 
The  principal,  although  not  the  only,  innovation  is  the  increased 
width  of  the  carriages,  which,  we  understand,  will  accommo- 
date six  passengers  a  side  comfortably,  instead  of  five.  The 
train  made  a  trial  trip  from  Victoria  Station  recently,  and 
several  similar  trains  will  soon  be  running  regularly  between 
Manchester  and  Oldham. 

A  NEW  type  of  automatic  loom  has  been  devised  by  two 
Burnley  operatives.  In  this  device  all  the  features  of  the 
existing  Lancashire  loom  are  retained,  and  by  the  introduction 
of  a  hopper  containing  weft  in  steel  tubes  and  some  simple 
mechanism  on  the  slay,  an  automatic  loom  is  produced.  Wheu 
the  weft  thread  breaks,  the  weft  fork  sets  in  motion  mechanism, 
which  forces  the  old  weft  lube  out  of  the  .shuttle  at  the  top,  a 
full  tube  immediately  taking  its  place  at  the  bottom. 

Repeesentatives  of  the  North-East  Coast  Amalgamated 
Society  of  Engineers  and  Steam  Engine-makers'  Society  met  the 
employers  in  Newcastle  recently  with  reference  to  their  demand 
for  an  advance  in  wages  of  10  per  cent,  on  the  ground  that  the 
state  of  trade  warranted  it.  The  employers  denied  that  the 
state  of  the  industry  justified  an  advance,  and  said  the  present 
activity  in  some  establishments  was  only  temporary,  and  arose 
from  anxiety  to  finish  orders  taken  at  lower  prices  for  quick 
delivery.  TTiey,  therefore,  confirmed  their  previous  decision  to 
refuse  the  demand  for  an  advance. 

We  have  on  several  occasions  drawn  attention  to  the  "  push  " 
displayed  by  Messrs.  Graham,  Morton,  and  Company  Limited, 
Hunslct,  Leeds,  in  dealing  with  their  v.rork  on  hand.  They 
nave  recently  received  contracts  from  a  large  number  of  cor- 
porations and  public  bodies,  some  of  which  are  in  progress  and 


others  completed.  Tho.'ie  include  a  fuel  handling  plant  at 
Dublin,  conveying  plant  to  the  order  of  the  War  Office,  at 
Waltham  Abbey,  also  works  of  a  similar  nature  at  Bradford, 
Bootle,  Battersea,  Leeds,  and  Oldham.  Several  contracts  for 
the  South  African  gold  fields  have  also  been  carried. 

Oil  Fuel  for  Steamships. — There  has  been  a  very  consider- 
able development  in  the  use  of  California  petroleum  in  the 
steamers  trading  to  and  from  San  Francisco,  and  according 
to  a  return  just  made  the  number  is  now  137,  and  the  tonnage 
106,000  tons.  The  check  to  still  further  development  is  the 
difficulty  of  finding  a  supply  at  other  ports,  but  this  is  being 
remedied,  and  now  at  the  Hawaiian  Islands,  Alaska,  and  even 
some  of  the  Asian  ports  supply  is  stored.  Where  the  steamer 
can  thus  get  oil  for  the  return  voyage,  the  fuel  weight  and 
space  is  60  per  cent  less  than  when  coal  is  required,  four  barrels 
of  the  oil  being  reckoned  as  equal  to  one  ton  of  coal.  But 
where  the  ship  in  leaving  San  Francisco  has  to  take  coal  for 
both  outward  and  homeward  passages,  there  is  no  such  gain  to 
the  cargo-carr^  ing  capacity  of  the  vessel.  It  is  thus  largely 
a  matter  of  distributing  sources  .of  supply  at  all  Pacific  poi'ts. 

Powerful  Locomotives  for  the  Transvaal. — A  number 
of  locomotives  of  the  well-known  "  Pacific "  type,  and  which 
are  .■stated  to  be,  sj  far  as  size,  power,  and  weight  are  concerned, 
(luite  exceptional  for  the  3  ft.  6  in.  gauge  of  South  Africa,  are 
now  being  delivered  to  the  order  of  the  Central  South  African 
Railway  system — which  includes  all  the  railways  in  the  Trans- 
vaal and  Orange  River  Colonies — by  the  Vulcan  Foundry 
Limited,  of  Newton-le-Willows.  The  engines  have  bogie  wheel's 
2  ft.  6  in.  diameter,  driving  wheels  4  ft.  9  in.  diameter,  and 
cylinders  18  in.  diameter,  and  with  a  stroke  of  26  in.  The 
boiler,  which  has  its  centre  line  7  ft.  3  in.  above  the  rail  level, 
is  of  large  jiroportions,  having  a  total  heating  surface  of  1,481 
square  feet.  The  engines,  which  have  a  tractive  force  of 
26,6021b.,  weigh  60  tons  7f  cwt.,  whilst  the  tender,  which  is 
of  the  double  bogie  pattern,  and  is  carried  on  eight  wheels, 
holds  no  less  than  4,000  gallons  of  water  and  ten  tons  of  coal, 
and  weighs  an  additional  48  tons  18|  cwt.,  so  that  the  engines, 
in  rumiing  order,  have  an  aggregate  weight  of  no  less  than 
109  tons  6J  cwt.,  which  is  distributed  over  a  total  wheel  base 
of  51ft.  liin. 

The  annual  meeting  of  the  Federation  of  Engineering  and 
Shipbuilding  Trades  of  the  United  Kingdom  was  opened  on 
May  19th  at  Aberdeen.  There  are  at  present  26  societies  in  the 
Federation,  with  a  total  membership  of  300,000  workers,  and 
these  were  represented  by  about  50  delegates.  The  chair  was 
occupied  by  Mr.  John  M.  Jack,  Glasgow,  president  of  the 
Federation.  The  following  resolution  was  unanimously  adopted: 
"  That  this  Federation,  after  consideration  of  the  premium  Ijonus 
system  as  sought  to  be  applied  to  the  engineering  and  ship- 
building industries  of  this  counti-y,  hereby  expresses  its  emphatic 
objection  to  such  a  system  in  view  of  the  fact  that  it  does  not 
give  to  the  workman  the  full  value  of  his  labour,  and  is  cal- 
culated to  ci'eate  a  system  of  sweated  labour  that  is  utterly 
opposed  to  the  true  principle  of  trade  unionism.  We,  therefore, 
recommend  to  the  affiliated  societies  not  to  enter  into  any  agree- 
ment tliat  would  2)ermit  of  their  members  working  under  the 
premium  bonus  system."  A  committee  of  five  members  was 
appointed  to  make  inquiries  and  to  draw  up  a  complete  state- 
ment as  to  the  effect  the  premium  bonus  system  would  have 
on  the  labour  market.  The  committee's  report  will  be  sub- 
mitted to  all  the  affiliated  societies  for  their  information. 

The  new  Bill  to  grant  bonuses  for  steel  made  in  Australia 
from  native  ore,  just  introduced  by  the  Minister  of  Customs, 
goes  under  the  title  of  the  Manufacturers'  Encouragement  Bill, 
and  a  bright  prospect  was  held  out  to  labour  when  the  Bill 
was  introduced,  as  it  was  pointed  out  that  before  any  subsidy 
falls  to  be  paid  from  two  to  two  and  a  half  million  sterling  will 
have  been  spent  on  plant,  while  the  Bill  limits  the  aggregate 
of  bonuses  to  be  paid  to  a  total  of  i;324,000.  In  view  of  the 
latter,  the  former  capital  expenditure  is  never  likely  to  be 
realised.  Manufacturers  arc  not  at  all  likely  to  S])ent  two  and 
a  half  million  to  earn  a  problematic  =£324,000 — problematic  be- 
cause opinion  in  Australia  is  proverbially  fickle,  particularly  on 
bonuses.  But  (says  the  Glasgow  Herald)  there  is  one  more 
surety  in  the  Bill  against  its  success.  It  is  the  new  feature  in 
the  scheme  of  a  year  ago.  Now  bounties  are  to  be  granted  on 
the  condition  that  the  manufacturer  shall  assign  to  the  State 
the  lands,  buildings,  plant,  machinery,  appliances,  and  materials 
used  in  the  manufacture,  and  the  State  will  thus  own  the  iron 
and  steel  works  when  they  prove  successful.  Of  course,  the 
manufacturer  will  be  compensated  by  agreement  or  arbitration. 
On  pig  iron  from  native  ore  12s.  per  ton  is  to  be  paid  until  1st 
July,  1909,  or  until  .£250,000  has  been  exhausted  :  on  spelter  also 
from  Australian  ores  ^20,000  is  to  be  disbursed  at  £2  per  ton, 
the  subsidv  here  terminating  on  l.st  July,  1907;  10  per  cent  is 
to  be  paid  on  the  value  of  galvanised  iron,  wire  netting,  iron 
and  steel  tubes,  or  pipes  not  more  than  6  in.  internal  diameter, 
the  maximum  aggregate  being  .£50,000,  and  the  duration  until 
Julv,  1907.  For  reapers  and  binders  the  subsidy  on  the  first  500 
'    made  is  to  be  £8  each  up  till  January,  1906. 
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OUR   INDUSTRIAL  POSITION. 

The  solution  of  the  national  question  of  technical  education 
in  this  countiy  is.  being  gi*adually  but  surely  evolved.  The 
early  great  strides  in  technical  instruction  to  meet  the 
requirements  of  trades  and  manufactures  in  order  that  they 
may  compete  successfully  with  similar  industries  abroad 
were  made  by  the  London  guilds,  and  to  them  must  be 
accredited  the  change  in  the  system  adopted  by  the  Science 
and  Art  Department.  Much  benefit  has  alsO'  been  derived 
from  those  who  have  made  it  their  business  to  travel  on  the 
Continent  and  America  and  inquire  into  the  methods 
pursued  abroad,  and  these  reports  have  had  theii'  place  in 
the  gradual  moulding  of  the  system  of  training  we  now 
employ  in  the  various  branches  of  technics.  Another  point 
which  has  been  brought  prominently  to  our  notice  through 
these  reports  is  the  comparatively  trivial  grants  from  the 
national  revenue  and  the  large  amount  of  voluntary 
assistance  given,  combined  with  high  fees  charged. 

In  this  connection  we  are  fully  in  accord  with  Mr.  A.  C. 
Holzapfel.  who  recently  brought  this  question  of  technical 
education  before  the  manufacturers'  section,  of  the  London 
Chamber  of  Commerce.  The  relevancy  of  his  views  will  be 
at  once  apparent  from  his  resolution,  which  read  as 
follows  :  — 

"  That  in  order  to  retain  our  industrial  position,  and 
to  introduce  into  this  country  such  further  industries  as 
may  he  profitaMy  developed,  this  section  is  of  ojiinion 
that  it  is  absolutely  necessary  to  raise  the  standard  and 
cheapen  the  cost  of  technical  education,  and  that  representa- 
tions he  made  to  the  Board  of  Education  in  this  sense." 

Mr.  Holzapfel,  in  order  to  illustrate  the  importance  of 
his  proposition,  gave  particulars  to  two  industries— namely, 
the  iron  and  steel,  and  the  chemical— and  further  gave 
some  very  significant  figures  as  to  comparative  fees  charged 
for  similar  training  in  England  and  Germany. 
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The  annual  report  of  the  Council  of  the  City  and  Guilds 
of  London  Institute  is  before  us,  and  tlie  progress  made 
by  the  colleges  under  their  control  is  food  for  reflection, 
p.articiilarly  the  information  concerning  tJie  grants.  With- 
out the  initiative  taken  by  the  London  guilds,  some 
twenty  j-ears  ago,  we  are  safe  in  asserting  that  oiir  indus- 
trial position  would  have  borne  no  comjiarison  with  its 
present  standard. 

In  order  that  this  country  may  regain  its  position  in 
the  industrial  world,  and  once  more  lead  the  way  in 
scientific  and  technical  training,  it  is  necessary  that  the 
British  Government  should  themselves  move  in  the  matter, 
and  use  their  influence  in  moral  and  practical  support  to 
enable  more  than  the  few  to  I'eap  the  advantages'  of  such 
training.  For  the  moment  suflficient  attention  is  being- 
given  to  early  education,  and  there  is  no  one  but  would 
welcome  an  inquiiy  by  the  Government  into  our  present 
standing  in  regard  to  the  position  of  our  industrial  education. 

Reverting  to  the  speech  by  Mr.  Holzapfel  which  accom- 
panied his  resolution,  we  give  this  in  full  elsewhere,  and 
would  draw  attention  to  the  slight  modification  in  the 
resolution  made  before  its  passing,  by  inserting  tlie  words 
"  secondary  and  higlier  "  before  the  word  technical." 

HIGH-SPEED  ELECTRIC  TRACTION. 

A  GREAT  deal  lias  been  written  in  English  and  continental 
technical  journals  during  the  last  year  or  two  respecting 
the  high-speed  electric  railway  trials  which  have  taken  place 
on  the  Marienfelde-Zossen  military  railway  in  Germany. 
In  our  opinion,  however,  nothing  that  has  appeared  in  the 
English  language  on  the  subject  fonns  so  useful  a  contri 
bution  to  its  literature  as  the  paper  which  has  just  been 
discussed  in  London  before  the  Institution  of  Electrical 
Engineers.  The  paper  was  to  a  large  extent  made  up  of 
an  excellent  abstract  of  the  more  important  observations 
made  during  the  experimental  runs  at  different  speeds  by 
the  Studieiigesellschaft,  with  here  and  there  some 
resultant  deductions.  Mr.  Alexander  Siemens,  president- 
elect of  the  institution,  was  the  author,  and  he  traced  the 
origin  of  the  investigations  back  to  an  1886  English  patent 
communicated  by  Messrs.  Siemens  and  Halske,  of  Berlin, 
treating  that  as  a  convenienti  starting  point  for  his  narrative, 
aiS  the  Zossen  experiments  may  be  considered  the  latest 
link  in  the  chain  of  development  of  the  ideas  enunciated 
in  that  particular  patent. 

Two  points  we  may  single  out  for  I'eference  as  being  of 
importance  in  the  matter — i.e.,  the  question  of  brakes  for 
such  high-speed  trains,  and  the  subject  of  air  resistance. 
The  brakes  tried  have  been  found  to  be  not  powerful  enough 
for  the  high  speeds  obtaining,  and  an  alteration,  together 
with  the  adoption  of  an  efficient  electric  brake,  "  appears  to 
be  imperative." 

The  factor  of  air  I'esistance  was  declared  to  be  by  far 
the  most  important,  necessitating  that  the  proper  shape  of 
the  high-speed  car  should  be  very  carefully  determined. 
After  watching  the  results  in  this  connection  with  the  two 
designs  of  cai- (the  A.G.E.  and  the  Siemens  and  Halske),  the 
Studiengesellschaft  airived  at  the  conclusion  that  the  front 
of  the  car  should  be  a  rather  steep  paraboloid.  Owing, 
however,  to  the  necessity  of  an-anging  the  cabin  for  the 
driver  in  front,  and  providing  l)ulfers  and  draw  bars,  this 


is  not  possible  in  practice.  The  nearest  a])proach  to  the 
correct  form  was  suggested  to  be  a  cylindrical  front 
extending  for  86  deg.,  then  plain  surfaces  which  join  the 
sides  of  the  car  by  easy  cui-ves. 


NOTES  ON  NEWS. 


TiKBiNE^  FOR  Warships. — The  United  States  Congress 
recently  voted  a  sum  of  .£5,000  for  exjierimental  research 
in  connection  with  steam  turbines  for  the  propulsion  of 
wai  ships,  and  it  has  been  decided  to  fit  this  system  of  prime 
mover  to  the  two  scouts  authorised  to  be  buUt  at  once. 
These  vessels,  like  the  British  vessels  of  the  same  class,  are 
to  develoj)  a  speed  of  25  knots,  which  is  exceptionally  high 
for  vessels  of  4,000  tons  displacement,  the  measurement  set 
down  for  the  American  vessels.  Our  scouts  are  somewhat 
smaller.  Already,  however,  several  firms  have  expressed  a 
desire  tO'  be  invited  to  submit  designs  to  the  authorities  at 
Washington,  and  in  connection  with  the  turbine  machinery 
it  is  known  that  the  AVestinghouse  Company  propose  to 
guarantee  results  with  the  Parsons  turbine  as  made  by 
them  ;  that  the  General  Electric  Company  intend  to  put 
forward  the  Curtis  turbine,  which  has  l)een  in  use  on  a  yacht 
running  in  American  waters  for  nearlj^  twO'  years  ;  and  that 
the  Allis-Chalmers  Company  propose  to  submit  designs  of 
a  Parsons  installation,  but  with  important  modifications  of 
their  own  design. 


Electric  Tramway  and  Railway  Extiibition,  1905. — 
Pi-eliminaiy  arrangements  for  the  third  electric  tramway 
and  railway  exhibition,  tO'  be  held  in  the  Royal  Agricultural 
Hall,  Ishngton,  London,  N.,  from  July  3rd  to  Uth,  1905, 
are  now  practically  completed.  Numerous  applications 
have  already  been  received,  and  more  than  two-thirds  of 
the  space  in  the  main  hall  has  alreadj-  been  allotted.  It  is 
already  apparent  that  the  exhibition  of  1905  will  be  even 
more  extensive  and  important  than  the  last  exhibition,  at 
whicli  over  200  of  the  leading  manufacturers  and  contractors 
engaged  in  electric  tramway  and  railway  work  exliibited. 
The  promoters  of  the  exhibition  will,  as  in  previous  3'ears, 
have  the  co-operation  of  the  leading  tramway  managers 
and  engineers  in  the  country,  including  also  the  general 
manager  of  the  Central  London  Railway,  who  have  con- 
sented to  act  as  an  advisoiy  committee.  The  members  of 
the  committee  are  as  follow  :  Alfred  Baker,  Esq.,  general 
manager,  Birmingham  Corporation  Tramways;  C.  Reville 
Bellamy,  Esq.,  general  manager,  Liverpool  Corporation 
Tramways;  G.  C.  Cunningham,  Esq.,  general  manager. 
Central  London  Railway ;  A.  L.  C.  Fell,  Esq.,  chief  officer. 
London  County  Council  Tramwaj's ;  C.  W.  Gordon,  Esq., 
manager,  Dublin  United  Tramways  Company;  J.  B. 
Hamilton,  Esq.,  general  manager,  Leeds  Corporation  Tram- 
ways ;  E.  George  Mawbey,  Esq.,  borough  and  tramways 
engineer,  Leicester  Corpoj-ation  Tramways  ;  J.  M.  McElroy, 
Esq.,  general  manager,  Manchester  Corporation  Tramways  ; 
.f.  Erskine  Pitcairn,  Esq..  general  manager,  Edinburgh  and 
District  Tramways  Com|iany ;  A.  E.  le  Rossignol,  Esq., 
general  manager,  Newcastle-upon-Tyne  CoqDoration  Tram- 
ways ;  John  Young,  Esq.,  general  manager,  Glasgow 
Corporation  Tramways.  Mr.  Jas  W.  Courtenay  will  a^t  a-s 
chairman  of  the  exhibition,  as  in  previous  years,  and  Mr. 
A.  M.  Wilcox  as  secretaiy. 

UNnERGROUND  Electric  Sub-.stations. — The  following 
memorandum  of  recommendations  with  reference  to  under- 
ground sub-stations  has  been  issued  by  the  Home  Office : 
Wliere  they  are  of  such  a.  size  that  a  man  can  enter,  it 
is  essential  that  the  dimensions  should  be  such  as  to  give 
him  room  to  move  without  danger  of  coming  intO'  contact 
with  the  live  wires.  The  height  should  be  at  least  7  ft.,  and 
in  the  case  of  an  arched  roof  this  height  should  be  measured 
to  the  springings,  and  not  to  the  crown.    Ample  space  must 
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also  be  left  for  the  woi'kniau  to  walk  past  the  transfoiniei' 
and  to  work  the  switches,  and  the  latter  should  not  be  fixed 
on  the  wall  above  the  transformers  in  such  a  way  as  to 
bring  an  attendant  using  them  into  proximity  to  the  trans- 
formers. For  a  small  station  of  75  kilowatts  capacity,  the 
minimum  area  should  be  50  square  feet,  and  the  minimuui 
width  5  square  feet.  If  the  station  is  not  square  in  plan, 
the  two  switchboards  must  riot  be  fixed  dii-ectly  opposite 
eacli  other.  Tlie  entrance  should  not  be  through  the  roof. 
For  each  additional  5  kilowatts  capacity  the  floor  area  should 
be  increased  by  5  scjuare  feet. 


The  New  Midland  Railway  Harbour. — The  new  harbour 
of  the  Midland  Railway  Company  at  Heysham  was  brought 
into  use  on  the  1st  inst.,  when  the  screw  steamer  Antrim 
arrived  there  from  the  Clyde.  It  is  situated  three  miles 
south  of  Morecambe,  with  direct  railway  communication 
from  the  midland  cities  and  from  London,  while  the  sea 
approach  affords  a  minimum  depth  of  water  of  40  ft.  at  all 
stages  of  the  tide.  Within  the  tidal  dock  a  similar  depth 
of  water  is  provided.  The  area  of  the  harbour  has  been 
almost  entirely  reclaimed  from  the  sandy  shores  of  the 
hay,  breakwaters  having  been  constructed  from  the  shore 
fieaward,  forming  a  triangular  area,  the  base  on  the  land 
side  being  a.  mile  wide,  while  at  the  points  of  convergence 
in  tlie  sea.  an  entrance  300  ft.  wide  has  been  formed.  Three 
and  a  half  million  cubic  yards  of  material  had  to  be  moved. 
Extending  shoreward  from  this  entrance  there  is  a  dock  of 
an  area,  of  -38  acres,  while  in  the  remaining  area,  which 
extends  to  150  acres  in  all,  another  dock  will  ultimately 
he  made,  the  entrance  having  already  been  formed  and 
closed  in  with  a  heavy  brick  wall.  Along  one  side  of  the 
dock  now  completed  three  ships  may  lie,  and  strong  timber 
stages  have  been  built  in  front  of  the  concrete  quay  wall, 
so  that  passengers,  etc.,  may  embark  or  land  at  any  stage  of 
the  tide,  passing  by  stairways  or  hoists  to  or  from  the 
passenger  railway  station  alongside.  Several  overliead 
electric  cranes  have  been  provided  for  luggage  and  goods, 
gi'eat  sheds  being  constructed  for  dealing  with  the  extensive 
produce  traffic  which  it  is  hoped  will  at  once  be  developed. 
Special  facilities  are  also  made  for  cattle,  sheep,  and  poultiy 
in  the  form  of  gangways  for  landing,  stables,  etc.,  for  the 
housing  of  live  stock.  On  the  north  wall  of  the  dock  a 
fish-Iandinc  wharf  iias  been  fonned,  and  another  for  dealing 
with  mineral  traffic  ;  and  in  connection  with  these  there  are 
16  miles  of  railway  sidings.  The  power  used  is  entirely 
electric,  and  the  three  250  brake  horse  power  engines  for 
generating  the  electricity  are  operated  by  gas  made  in 
producers,  so  that  in  this,  as  in  all  other  respects,  the  dock 
works  are  thoroughly  modem. 


LITERATURE. 

"  Simple  Experiments  in  Static  Electi'icity."  By  Percival 
G.  Bull,  M.A.  (Oxon).  London  :  Percival  Marshall 
and  Company,  Poppin's  Court,  Fleet  Street,  E.C. 

This  little  book  has  for  its  object  tO'  describe  a.  number  of 
interesting  experiments,  which  can  be  accomplislied  without 
much  expenditure  in  apparatus,  illustrating  some  of  the 
phenomena  and  underlying  laws  of  static  electricity. 
There  are  seven  chapters,  and  the  total  experiments  number 
sixty-eight,  thus  giving  good  scope  to  gratify  the  desire  of 
every  student  to  experiment  for  himself.  The  experiments 
are  mostly  all  illustrated,  for  convenience  of  following  the 
text.  We  have  much  pleasure  in  recommending  tliis  litile 
book  to  the  amateur. 


"  A  Manual  of  Marine  Engineering."  By  A.  E.  Seaton. 

Fifteenth  Edition.       Thf)rouohly  Revised.  Enlarged, 

and  in  na)'t  Re-written.    London  :  Charles  Griffin  and 

Coni])any  Limited,  Exeter  Street,  Strand. 


Beyond  calling  attention  to  the  issue  of  this,  the  fifteenth 
edition,  it  sliould  hardly  be  necessary  to  say  much  more, 
as  the  work  has  become  such  a  standard  of  reference.  We 
would,  however,  be  doing  an  injustice  to  the  author  if  we 
omitted  to  draw  our  readers'  attention  to  the  valuable 
additions,  etc.,  which  go  to  make  up  the  700  pages  of 
matter  and  250  illustrations. 

The  great  advances  and  changes  which  liave  been  made 
in  marine  engine  and  boiler  construction  has  necessitated 
iiiuch  re-writing,  and  this  is  emphasised  by  the  fact  that 
fifteen  editions  have  lieen  issued  in  twenty-five  years. 

Several  new  methods  are  given  for  calculating  the 
indicated  horse  power  for  certain  speeds  of  ships  in  place 
of  the  old  rules  which  needed  constants,  and  by  the 
inclusion  of  tables  much  time  will  be  saved.  Examples  are 
given  of  modern  stearasliip  peiformances,  and  the  reports 
given  can  be  considered  as  thoroughly  reliable.  The  screw 
propeller  rules  have  come  in  for  some  slight  readjustments, 
and  a  useful  rule  has  been  added  for  obtaining  the  weights 
of  propellers  with  but  little  trouble. 

In  the  boiler  section  water-tube  boilers  have  been 
seriously  dealt  with,  this  branch  of  work  having  undergone 
greater  changes  recently  than  the  standard  ty^36  of  marine 
cylindrical  boiler.  The  author  does  not  neglect  the 
question  of  oil  and  lubricants,  and  important  additions  have 
been  made  on  weight  of  machineiy  in  all  its  relations  and 
effects,  besides  some  important  particulars  on  the  physical 
effect  of  weight  and  inertia. 

The  chapter  on  "  Materials  "  has  been  greatly  extended, 
and,  in  view  of  the  recent  advances  which  have  been  made 
in  our  knowledge  of  the  effect  of  strains  and  stresses,  is 
veiy  welcome. 

There  are  in  all  twenty-six  chapters,  containing  a  large 
number  of  valuable  tables,  followed  by  over  80  pages 
comprising  thirteen  appendices,  consisting  chiefiy  of  the 
Admiralty,  Lloyd's,  Board  of  Trade,  and  other  rules  in 
connection  with  marine  machinery. 

The  manual  is  a  decided  advance  upon  the  last  edition, 
and,  being  a  standard  work  on  the  subject,  no  student  of 
marine  engineering  should  be  without  a  copy. 

"  Verbal  Notes  and  Sketches  for  Marine  Engineers."  By 
J.  W.  Sothern,  M.I.E.S.  Fourth  Edition.  Revised 
and  Enlai'ged.  London  :  Whittaker  and  Company, 
Paternoster  Square. 
This  book,  which  has  now  reached  its  fourth  edition,  has 
become  a  standard  work  for  those  candidates  studying  for 
the  Board  of  Trade  examinations  for  engineers.  It  is  only 
necessary  now  to  draw  attention  to  the  additional  matter 
which  has  been  included,  although  the  other  portion  has 
undergone  a  thorough  revision.  Descriptions  and  illustra- 
tions are  now  given  of  the  Parsons  marine  steam  turbine, 
refrigerating  machinery,  Weir's  pump,  steam  valves,  and 
Brown's  combined  steam  and  hydraulic  reversing  gear. 
The  illustrations  are  numerous,  there  being  about  240, 
consisting  largely  of  sectional  details  of  engine  and  .'ther 
parts. 
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THE  MODERN  RAILWAY  WAGON  AND  THE 
DETAILS  OF  ITS  DESIGN. 

By  George  Willans. 

(Continued  from  page  526.) 

Tlie  illustration,  fig.  40,  of  a  pressed-steel  axle  box 
manufactured  by  the  Steel  Journal  Box  Company,  Pendle- 
ton. Mancliester,  .shows  a  type  of  grease  axle  box  that  ha.s 


Fi(?,  40.— Standard  10-tou  Axle  Box  of  Messrs.  llie  Steel  Rjilvray  Journal  Box 
Comp.iny  Limitvd. 

been  largely  adopted  by  both  railway  companies  and 
]jiivate  owners.  It  has  the  advantage  of  being  able  to 
withdraw  the  brass  and  inner  fittings  for  examination  as 
in  the  designs  previously  desci  ilit'd.  This  will  be  seen  to 
1)6  possible  by  sliding  uj)  the  loose  front  of  the  box  and 
taking  the  Aveight  off  the  journal,  whilst  the  fact  of  being- 
made  of  pressed  steel  renders  the  box  itself  practically 
indestructible,  and  at  the  same  time  somewhat  lighter  than 
the  cast-iron  designs  in.  use;  and  as  an  example  of  the 
l)ossibilities  of  pressed-steel  work  the  axle  box  is  of  itself 
noteworthy. 


Fig.  41.— Stamped  Steel  Axle-lwx  Lid. 

Similarly  manufa<;tured  axle  boxes  may,  of  course,  be 
ado]ited  for  oil  lubrication. 

A  stamped  steel  axle-box  lid,  also  manufactured  by  the 
al)f>ve  company,  is  shown  in  fig.  41. 

A.rle-ho.r  brass  should  be  made  of  a  good  quality  of  gun 
metal,  and,  taking  into  consideration  the  class  of  lubrica- 
tion, a  pressure  not  exceeding  4601b.  to  4701b.  per  square 
iiu-li  shoiikl  be  allowed  as  bearing  surface  pressure.  Taking 


a  standard  journal,  and  a  total  pressure  of  4  tons  per 
journal,  the  actual  bearing  surface  being  taken  as  2|  in. 
wide  by  7  in.  long,  we  get — 

W        2240  X  4 
r  =  ,  r  =  ..  __   =  465  lb.  per  square  inch  pressure, 


conversely, 


7  X  2-75 


W 


I 


and  L  = 


W 
X  I' 


where  /  =  length  of  journal, 
h  =  breadth  of  journal, 
W  =  weight  on  journal. 


^4 

Oi^l  Holes  ' 


Axle  guards,  as  the  guides  wherein  the  axle  boxes  work 
are  termed,  are  made,  as  will  be  seen  from  fig.  42,  to  consist 
of  a  horseshoe  shaped  portion,  wherein  the  axle  box  is 


Fig.  43. 


guided,  to  which  the  two  side  wings  are  welded,  which  latter 
are  bent  inwards  towards  the  top,  as  shown.!.      The  axle 


- 

a' 

 ^/r- 

1  : 1 :    .  \ 

r     :  ,1  1 

-  i_ 

\  -  ' 

I  ia  STZEi- PLfi.J£. 


Fio.  44. 


truard  is  seemed  to  the  solebar  by  two  bolts  or  rivets 
tlu-ough  each  wing,  and  three  through  the  crown,  the 
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diameter  being  |  in.  Where  Lolt«  are  employed  the  holes 
should  be  either  oval  or  square,  the  necks  of  the  bolts  being 
niade  to  correspond.  The  ends  of  the  axle  guard  are  tied 
together  by  a  stay,  which  is  secured  to  it  by  two  |  in.  bolts, 
one  on  either  side,  as  shown. 

Bearjny-spriiKj  shoes,  upon  whicii  the  ends  of  the  bear- 
uig  springs  rest,  and  through  which  the  load  is  transmitted 


Fig.  45. 


to  the  springs,  are  variously  c(,nstructed  of  pressed  steel 
or  cast  iron.  Figs  43,  U,  and  45  show  pressed-steel  and 
cast-iron  shoes  respectively,  the  pressed-steel  design  being 


Fig.  •JO.-St.amped  SteerSearirig  Spring  Shoe. 

usually  fitted  to  steel-framed  and  the  cast-iron  to  wooden- 
trained  wagons.  Fig.  46  also  shows  a  pressed-steel  sprino- 
shoe  by  the  .Steel  Journal  Box  Companv,  Manchester,  where 
the  rubbing  surfaces  of  the  spring  shoe,  as  can  be  seen 
troin  the  illustration,  are  specially  provided  for. 

(To  he  continued.) 


THE    ELECTRIC    LIGHTING    OF  WEAVING 
SHEDS   AND   SPINNING  MILLS. 

{Continued  from  21a ge  623.) 
There  is  the  thh-d  case  to  be  considered,  and  that  is  WiU 
the  manufacturer  derive  any  direct  financial  gain?  On 
t  us  all  electrical  engineers  and  other  experts  are  agreed 
that  the  cost  of  electric  lighting  is  considerably  less  than  the 
cost  of  gas  illuinmation,  and  that  in  addition  to  this  a 
better  light  is  obtained ;  while  other  advantages  are  that 
he  hre  risk  is  reduced,  and  that  the  light  is  easier  to 
handle. 

AVlien  the  current  of  electricity  is  generated  at  the 
actory  there  are  three  main  items  in  the  year's  bill  for 
liglit  Ihe  first  is  the  interest  and  depreciation  of  the 
plant ;  this  is  an  item  that  is  readily  found.  The  second 
IS  the  cost  of  renewal  of  lamps;  again  this  is  another  item 
Aviaicii  can  be  readily  allowed  for.  The  third  item  is  the 
cost  ot  the  coal  which  is  consmned  in  producing  the  cm'rent 
Unfortunately  this  is  an  item  which  cannot  directly  be  found 
at  tlie  factoiy  except  by  means  of  complicated  and  pro- 
onged  costly  tests,  and  it  is  upon  this  item  that  the  calcula- 
tion between  the  cost  of  gas  and  electricity  mainly  depends 
in  America,  and  also  upon  the  Continent,  where  far  more 
use  has  been  made  of  electricity  in  textile  factories  than 
las  in  this  country,  these  figures  are  more  readily  obtained 
because  there,  in  addition  to  the  lighting,  the  whole  of  tli© 
driving  wdl  probably  be  done  through  the  ao-ency  of 
electricity,  and  it  is  easy  to  find  then  the  cost  of  the  coal 


burnt  and  the  total  numher  of  watts  absorbed  either  for 
lighting  or  driving  in  any  given  time,  and  it  is  also  a  simple 
matter  to  divide  these  watts  between  those  required  for 
power  purposes  and  those  required  for  illuminating  pur- 
poses.   In  Great  Britain,  where  generally  the  old-fashioned 
and  less-efficient  system  of  belting  and  shafting  trans- 
mi.ssion  is  retained,  the  lighting  dynamo  is  generally  driven 
off  the  main  engine,  and  there  are  no  simple  methods  of 
discovering  what  increase  iu  the  steam  consumption  is 
required.    It  is  possible  to  indicate  the  engine  with  and 
without  the  dynaano,   but   this   only  shows   the  power 
developed  at  these  two  tunes,  a  fact  that  is  already  known, 
and  it  does  not  indicate  the  amount  of  steam  taken  by  the 
engine.    To  carry  out  a  test  of  the  coal  burnt  during  a 
prolonged  run  without  the   dynamo,  at  the  same  time 
measuring  the  amount  of  water  evaporated,  taking  frequent 
indicator   diagrams   to   find    the    average    horse  power 
developed,  and  then  to  rejieat  the  test  for  another  long 
period  with  the  dynamo  working  at  full  load,  would  solve 
the  question.    A  test  of  this  nature  would  be  conclusive, 
but  would  be  very  costly,  and  it  would  not  be  worth  any 
maiuifacttirer's  while  to  have  such  a  test  carried  out,  as  a 
simpler  metliod  can  be  adopted  by  taking  as  correct  the 
figures  ohtained  in  practice  in  other  works  for  the  cost  of 
production  of  electrical  power.    It  is  necessaiy  to  point  out 
here  that  while  the  Electrical  Times  publishes  each  week 
the  cost  of  the  generation  of  electricity  in  units  in  each  of 
our  large  central  stations,  and  carefully  analyses  these 
figures  so  as  to  show  the  cost  of  coal,  the  cost  of  water, 
the  cost  of  labour,  and  so  on,  the  analyses  are  utterly 
worthless  to  the  textile  manufacturer,  altliough  they  serve 
a  useful  purpose  to  the  central  station  engineer.  The 
reason  why  these  figures  are  not  of  service  to  the  manu- 
factui'er  is  because  the  conditions  that  obtain  at  a  central 
station  and  in  a  commercial  factoiy  are  entirely  different. 
In  the  central  station  the  personnel  of  the  staff  has  to  be 
kept  at  such  a  strength  that  any  emergency  load  can  be  met 
at  any  time,  and  in  the  same  way  the  boilers  must  be  kept 
^^•lth  stcMu  up  to  meet  the  load.      With  a  large  lighting 
load,  altliough  the  actual  demands  may  be  foreseen  with 
a  certain  degree  of  accuracy  for  each  hour  of  the  day,  there 
IS  no  absolute  certainty  that  the  demand  may  not  vaiy 
from  the  anticipation,  and  the  sudden  coming  on  of  a 
thunderstorm  wonld  quite  upset  all  calculations,  and  the 
whole  load  might  be  suddenly  thrown  on  the  station  with- 
out wanung,  and  this  contingency  must  be  provided  for ; 
while  in  the  case  of  a  commercial  factory  the  demand  is 
known  exactly  beforehand,  and  there  is  no  need  to  provide 
unnecessary  steam  or  to  keep  a  krge  staff  waiting  for  an 
emergency  load  ;  neither  is  it  necessaiy  to  keep  a  large 
and  expensive  stand-by  plant  ready  to  put  under  steam  at. 
a  moment's  notice.    The  calculation,  then,  must  be  made 
from  similar  plants,  and  not  from  central  station  practice. 

Electric  power  is  expressed  in  watts ;  a  current  js  gene- 
rated at  a  given  pressure  or  potential,  or  as  it  is  sometimes 
called,   an   electro-motive   force,   and   this    pressure  is 
expressed  in  volts,  so.  that  a  supply  is  said  to  be  at  a 
pressure  of  100  volts,  200  volts,  or  400  volts.    There  is 
no  reason  why  these  pressures  should  be  adopted,  although 
now  they  appear  to  have  become  the  standards.    In  the 
early  days  of  electrical  engineering  pressures  much  under 
these  were  adopted,  but  the  practice  has  tended  to  higher 
liressures,  until  now  the  ordinary  lightino-  jjressure,  except 
m  isolated  small  installations  where  batteries  are  used  is 
generally  200  or  220  volts.    The  quantity  of  the  current 
which  flows  IS  measured  in  amperes,  so  that  it  is  customary 
to  speak  of  a  current  of  so  many  amperes  at  a  pressure  of 
so  many  volts.    A  watt  is  one  "ampere  multiplied  bv  one 
volt,  or  half  an  ampere  multiplied  by  two  volts,  and  so  on. 
It  does  not  matter  what  is  the  value  of  the  current  nor  of 
the  pressure,  the  product  of  the  volts  multiplied  by  the 
amperes  will  always  express  the  electrical  power  of  the 
circuit  in  watts.    The  watt  is  a  well-defined  unit,  and  it 
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has  been  found  that.  7iC  wattb  are  the  equivaleut  of  oiiu 
brake  horse  jjower — that  is,  of  33,UUl>  foot-pounds.  In  deah 
iug-  with  power  work  this  coiistant,  740,  is  very  useful ; 
but  in  lighting  work  it  is  more  customary  to  deal  with  the 
kilowatt,  which  is  equivtilent  to  1,000  watts.  If  a  dynamo 
is  capable  of  develoi)iug  50U  ainpei-es  at  a  pressure  of  200 
volts,  the  2)roduct  of  thes^e  two  being  100,000  watts,  the 
luachino  is  said  to  have  an  output  of  100  kilowatts.  In 
dealing  with  horse  poM'er,  it  is  not  suthcient  to  know  the 
value  of  the  horse  power  only,  but  the  time  during  which 
that  hoise  power  was  developed  is  also  required.  The  same 
thing  occurs  with  electrical  work.  In  purchasing  electrical 
power  from  a  supply  company  it  is  not  sutlicieut  to  know 
that  the  price  is  so  much  per  kilowatt,  but  it  is  also 
necessary  to  know  for  what  length  of  time  that  kilowatt 
will  be  supplied  for  the  sum  charged.  The  Board  of  Trade 
have  decided  that  an  hour  shall  be  the  unit  of  time  and  the 
kilowatt  shall  be  the  unit  of  electrical  power,  so  that  a 
Board  of  Trade  unit,  commonly  known  a,s  a  unit,  is  one 
kilowatt  maintained  for  one  hour.  It  does  not  matter  how 
this  power  is  sujjplied — it  may  be  half  a  unit  for  two  hours, 
or  it  may  be  two  kilowatts  for  half  an  hour — so  long  as  the 
time  in  hours  multiplied  by  the  volts  and  iunperes  make 
1,000  watt  hours,  a  Board  of  Trade  unit,  has  been  consumed. 

It  may  be  mentioned  that  an  ordinary  16  caudle  power 
incandescent  lamp  will  consume  60  watts,  so  that  a  Board 
of  Trade  unit  is  equivalent  to  the  electrical  power  required 
by  sixteen  of  these  lamps  burning  for  an  hour.  Lamps  can 
be  pm-cliased  which  are  known  as  the  high-ethciency  lamps, 
and  which  only  require  something  Hke  40 — 45  watts  for  16 
candle  power.  These  lamps  are  very  useful  when  the 
supply  is  taken  from  jiublic  mains  and  the  price  per  unit 
is  high,  but,  as  it  is  not  oustomaiy  to  obtaui  anything  for 
nothing,  it  is  not  a  matter  of  surprise  to  find  that  what  is 
gained  in  less  current  with  these  lamps  is  lost  in  another 
way,  aiid  that  the  lamps  have  a  very  nmch  shorter  life 
than  the  lower  efficiency  lamjis,  so  that  with  private  installa- 
tions, where  the  current  costs  little  to  generate,  they  are 
more  expensive  than  the  more  customary  lamp. 

In  making  comparisons  of  the  cost  of  electric  light  it  is 
customaiy  to  deal  with  horse  jJowei'  in  preference  to  kilo- 
watt houis,  but  it  must  then  be  remembered  that  the  figure 
746  is  the  ideal  constant  assunnng  perfect  efficiency,  and 
that  in  practice  only  some  660  watts  will  be  generated,  or 
at  least  available  on  the  switchboard,  for  every  brake  horse 
power  given  out  by  the  engine ;  in  other  words,  it  may  be 
assumed  that  eleven  16  candle  power  60' watt  lamps  are  the 
equivalent  of  each  hoise  power. 

Take  the  case  of  a  mill  shed  having  1,200  loomis ;  one 
16  candle  power  lamp  will  be  required  for  every  two  looms. 
Tiiese  can  be  ari'anged,  as  is  most  general,  in  the  form  of  one 
16  candle  power  lanqj  hung  between  the  two  looms,  or,  if 
desired,  two  8  candle  jiower  lamps  can  be  adopted,  one 
being  susjiended  over  each  loom.  There  will  be  then,  taking 
the  16  candle  power  kaup  as  the  basis,  600  lamps  required 
in  the  shed  j^roper ;  but  with  the  offices,  jireparations  rooms, 
warehouse,  etc.,  the  full  total  will  be  i)robably  about  1,000, 
and  this  will  also  be  found  to  be  the  a])proxiniat6  number  of 
gas  jets  that  existed  before  the  electric  light  was  adopted. 
These  1,0U(I  lamps  are  exactly  equivalent  to  60,000  watts, 
oi'  to  82  electrical  liorse  power ;  but,  as  in  the  calculation 
it  is  only  possible  to'  assume  that  there  are  660  watts  to 
the  brake  horse  power,  it  will  be  necessary  to  ])rovide  91 — 
say  100^ — brake  horse  power.  In  any  factory  whei'e  artificial 
lighting  is  required  from  six  in  the  morning  until  daylight, 
and  from  dusk  to  half-past  five,  there  are  a])proximateIy 
470  hours  of  artificial  lighting — say  500 — per  annum.  This 
ii'eans  that  for  lighting  the  siied  thi'oughout  the  yeai'  there 
will  be  required  100  x  500  =  50,000  brake  horse  power 
liours.  The  generator  for  lighting  purposes  is  generally 
driven  ofi'  the  mill  engine,  ajid  therefore  the  coal  consump- 
tion for  the  electrical  power  will  be  the  coal  consimiption 
for  the  general  power  of  the  shed.    Frequent  tests  have  been 


made  of  the  coal  consumption  of  mill  engines,  and  from  the 
great  amount  of  data  that  is  available  on  this  subject  it  is 
found  that  with  modern  steam  engines  of  good  construction 
liie  coal  consumjition  will  vary  from  175  lb.  of  coal  per 
brake  horse  power  to  3  lb.  of  coal.  For  the  purpose  of  the 
present  comparison,  take  the  higher  figure,  then  150,0001b. 
of  coal  in  all  will  be  required  dm-ing  the  year  for  the  light- 
ing ;  this  is  equivalent  to  67  -say  70 — tons  of  coal.  Taking 
the  price  of  coal  delivered  at  the  mill  at  10s.  per  ton,  the 
cost  of  coal  will  be  Ju'3o. 

This  gives  the  first  main  item  in  the  cost  of  electric 
lighting,  but  there  are  other  important  items  tO'  be  con- 
sidei'ed.  I^irst,  there  is  the  cost  of  lamp  renewals.  It  may 
be  assumed  that  in  order  to  get  the  best  results  out  of  the 
power  the  lamps  should  be  renewed  eveiy  two  years,  so 
that  half  the  cost,  or  the  price,  of  500  lamps  should  be 
charged  to  each  year's  account.  As  a  good  English-made 
lamjj,  fully  equal  to  any  on  the  market,  may  be  bought  for 
a  shilling,  this  cost  amounts  to  another  £25.  The  other 
main  items  are  the  charges  for  depreciation  and  for  interest ; 
but  before  these  can  be  arrived  at  it  is  necessary  to  make 
a  calculation  of  the  piime  cost  of  the  installation. 

It  will  be  noted  that  nothing  has  been  put  down  on 
account  of  labour.  This  is  because  there  will  be  no 
additional  charge  against  the  owner  on  account  of  labour. 
A  dynamo,  while  a  most  intricate  and  delicate  piece  of 
apimratus,  does  not  lequire  any  special  attention,  and  is 
one  of  the  simplest  machines  to  manage.  It  ret]uires  to 
be  started  and  stopped  when  necessary,  the  bearings  should 
be  kept  filled  with  oil,  the  bi'ushes  must  be  adjusted  from 
time  to  time  and  kept  tiimnied,  and.  above  all,  the  machine 
must  be  kept  clean ;  but  none  of  this  work  calls  for  any 
special  skilled  labour,  and  two  or  three  hours'  attention  a 
week  can  readily  be  given  by  the  engine  man  without 
necessitating  any  additional  expense.  Not  only  is  this 
all  the  dynamo  requires,  in  addition  to  being  inspected  once 
or  twice  a  year  by  a  trained  man  (this  will  also  be  dealt 
with  later),  but  it  is  a  great  deal  more  attention  tlian  many 
mill  dynamos  receive. 

The  cost  of  the  installation  will  depend  upon  the  way 
in  which  the  installation  is  carried  out.  To  begin  with,  if 
good  results  are  required,  then  a  good,  sound  installation 
must  be  put  down  in  the  first  instance.  On  this  point  it 
is  of  interest  to  note  that  the  Phoenix  Fire  Insurance  Com- 
pany state  that  when  the  work  has  been  well  designed  and 
properly  installed  electric  lighting  forms  one  of  the  safest 
of  all  known  illuminants;  but  when  badly  installed  or 
poor  materials  are  used,  it  is  one  of  the  most  dangerous  of 
all  systems  of  lighting,  as  regards  the  fire  risk,  that  can  be 
introduced  into  any  building.  They  also  recommend  that 
those  mill  owners  and  others  who  intend  to  adopt  this  form 
of  illumination,  and  who  have  no  special  knowledge  of  the 
subject,  should  have  the  whole  of  the  work  carried  out  to 
the  specification  and  under  the  supei-vision  of  some  known 
expert.  The  wiiter  would  strongly  support  tins  advice, 
for,  when  no  consulting  engineer  is  called  in,  too  often 
each  firm  tendering  quotes  for  a  difierent  class  of  installa- 
tion, so  that  it  is  impossible  to  compare  the  tenders 
satisfactorily;  but  in  addition  the  successful  firm,  who  is 
generally  under  these  circumstances  the  lowest,  has  not 
quoted  for  an  entire  contract,  and  has  left  all  doubtful 
points  over,  to  be  considered  later  as  extras,  these  naturally 
being  charged  for  at  a  much  higher  i>roportionate  rate  than 
similar  work  in  the  contract  proper.  On  these  extras  too 
often  the  contractor  hopes  to  make  up  for  any  loss  that  may 
occur  on  his  contract.  The  w-riter  knows  of  frequent  cases 
where  firms  so  tendering  have  lost  a  couple  of  hundred  of 
pounds  on  their  contract,  but  have  made  a  fair  profit  on 
the  complete  woi-k,  owing  to  the  large  number  of  exti-as 
they  have  been  able  to  get  through  at  a  high  price,  ^^^len 
a  consulting  engineer  is  engaged  the  contract  is  as  near 
complete  as  possible — all  firms  quote  to  the  same  specifica- 
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tiou,  and  therefore  for  the  same  class  of  goods — -and  if  any 
extias  do  occur  these  ai'e  chai'ged  for  at  a  schedule  rate,  or, 
if  they  are  for  .something  that  cannot  be  so^  chai'ged,  the 
consultant  is  able  to  check  the  prices  fi'om  his  special 
knowledge  of  the  subject,  so  that  not  only  is  a  better  job 
the  result  of  calling  in  a  consulting  engineer,  but  generally 
the  amount  of  his  fee  is  moi'e  than  saved  )jy  the  lower  total 
price  that  the  work  costs. 

(To  he  continued.) 


LEAVES   FROM   A   NAVAL  ENGINEER'S 
NOTE  BOOK. 

IX. — Cylinder  Ratio.s,  etc. — Concluded. 
I\  estimating  the  mean  pressure  required  to  enable  a 
multiple-stage  expansion  engine  to  develop  the  intended 
power  at  a  given  piston  speed,  it  is  customary  to  refer  it 
to  the  L.P.  piston,  or,  iu  other  words,  tO'  calculate  the 
mean  pressure  that  would  be  ret[uired  if  the  total 
work  were  to  be  done  in  the  L.P.  cylinder  or  cylinders. 
This  "  referred "  mean  pressure  depends  mainly  on  the 
absolute  pi'essui-e  of  the  steam  supply  to  the  engine, 
and  the  number  of  times  it  is  expanded  before  release. 
In  practice  it  is  usual  to  base  calculations  of  mean 
pressure  on  the  nonunal  number  of  expansions,  or 

L.P.  area  divided  by  H.P.  area 
.  Mean  "  cut-off  "  in  "HTP. 


without  regard  to  clearance  volumes,  compression,  or  to 
the  occurrence  of  release  from  the  L.P.  cylinder  before 
the  end  of  stroke. 

The  actual  number  of  expansions  at  full  power  are  almost 
invariably  less  than  the  nominal,  owing  chiefly  to  the 
clearance  volumes,  the  influence  of  which  will  be  seen 
from  the  following  example.  Tlie  engines  of  H.M.S. 
Diadem  (see  example  N,  Table  IV.)  have  a  ratio  L.P. 
area  divided  by  H.P.  area  of  7"08,  while  the  designed 
meari  ''cut.-off "  iu  the  H.P.  cylinder  is  at  73  per  cent  of 
the  stroke,  thus  giving  9"71  as  the  nominal  number  of 
expansions.  The  mean  cleamnce  volume  of  the  H.P. 
cylinder  is  approximately  25  per  cent  of  the  volume 
swept  by  the  piston  per  stroke,  and  that  of  the  L.P. 
cylinders  about  15  per  cent;  then  actual  number  of 
expansions  (considering  influence  of  clearance  alonej  is 

Capacity  of  L.P.  +  clearance 


or  if 


Capacity  of  H.P.  up  to  "cut-off"  +  clearance 


L.P. 


H.P.  area 
then  actual  number  of  expansions 


R  X  (  1 

+  ^' 
100" 


08 
0-73 


1-15 
0-25 


=  8-3 


TABIjE  VI.  -Thkeb-cylinder  Thkee-stage  Exi'ansion  Engines  of  Recent  Small  Twin-screw  Cruisers, 

Gunboats,  ktc. 


Reference  letter. 


Name  and  type  of  vessel 


I. H.P.  per  set,  as  dv.signed   

Revolutions  pir  minute,  as  designed   

Steam  pressure  (abs'ilute)  at  engines,  in  pounds  per  square  inch,  P 

Mean  pressure  referred  to  L.P.  piston,  in  pounds  per  sijuare  inch, 
as  designed,  M   


Diameters  of  cylinders,  in  inches  : — 

High-pressure  ,  

Intermediate  >  

Lovf-pressure  

Length  of  stroke,  in  inches   

Mean  piston  speed,  iu  feet  per  minute,  at  designed  revolutions  . . 


Ratio 


Ratio 


L.P.  area 
H.P.  area 


L.P.  area 
LP.  ar  ' 


Ratio  p  (see  above)   

Mean  ' '  cut-off  "  in  H.  P.  cylinder,  per  cent  of  stroke,  as  deeigned  . 


Nominal  expansions  E 


L.P.  area  divided  by  H.P.  area 


Mean  "cut-off"  in  H.P. 
Value  of  the  factor  F  (as  designed)  in  the  formula  :  - 

M  =  [p  X  1  +  ^.yP-  l"g  E  X  f]  -  5  lb.  back  pressure   

Trial  results  : — 

Absolute  steam  pressure  at  engines,  in  pounds  per  square  inch 

Vacuum  in  condenser,  inches  of  mercury   

Revolutions  per  minute  

I.H.P. ,  total  for  the  three  cylinders   


Distribution  of  power,  percentage  of  total  I.H.P.  developed  in  each 
cylinder  :— 

High-pressure  

Intermediate   

Low-pressure  

Mean  pressure  referred  to  L.P.  piston,  iu  lbs.  per  square  inch. . . 


a 

6 

c 

a 

e 

/ 

Third-class 
cruiser  H.M.S. 
Pyramus. 

U.S.A. 
J'loiiitoi" 
Wyoming. 

Sloop 
H.M.  S. 
Espiegle. 

Torpedo  gun- 
boat H  M  S 
Seagull. 

U.S.A. 

gunbcat. 

Torpedo  gun- 
itoai.  n .  ivi .  . 
Speedy. 

3,500 

1,200 

700 

1,7.jO 

800 

2,250 

220 

200 

200 

250 

283 

250 

265 

21.j 

-225 

165 

190 

215 

51 

39-4 

42-4 

30 

34-8 

42 

20J 

17 

22 

22 

33 

261 

IS 

33 

22 

34 

34 

40 

•29i 

49 

33| 

51 

27 

■21 

24  - 

21 

18 

21 

990 

600 

SOO 

875 

8.50 

s:5 

e-93 

5-54 

0-08 

4-96 

5-43 

5-38 

2-68 

2-32 

2-69 

2-20 

2-35 

L-25 

0-192 

0-183 

0-188 

0-212 

0-183 

U-195 

74 

75 

9-36 

7-4 

0-61 

0-51 

231 

215 

132 

215 

26 

26i 

253 

27 

220-3 

201 

200-8 

250 

249 

3,652 

1,180 

709 

1,390 

2,406 

30-8 

29-9 

32-4 

31-0 

35-2 

37-0 

33-2 

32-8 

34-0 

33-1 

34-4 

36-2 

53 

38-6 

42-7 

27-8 

44-7 
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h  being  the  mean  "cut-off"  in  the  H.P.  cylinder  per  cent  of 

stroke  from  beginning,  and 
C  and  c  the  clearance  volumes  per  cent  of  the  volume  swept 

by  the  H.P.  and  L.P.  pistons,  respectively,  per  stroke. 
The  clearance  volumes,  as  actually  measured  in  a  number 
of  naval  engine  cylinders,  are  given  below  : — 


H.P.  cylinders. 


I.  P.  oj-linders 


L.P.  cylinders  ....-{ 


Diameter 
in 
inches. 

Stroke  of 
piston  in 
inches. 

Number 
and  type 
of  valves. 

Volume ot  c'earance space 
per  cent  of  volume  swept 
by  piston  per  stroke. 

14 

Top. 

Bottom. 

Mean. 

18 

1  piston 

25 -5 

23-5 

24-5 

18 

30 

1  piston 

18-4 

18-5 

18-45 

20 

18 

1  piston 

31-75 

33i 

48 

1  piston 

19 '0 

23  0 

21-0 

343 

48 

1  pi.ston 

20-2 

22-3 

21-25 

3Si 

42 

1  piston 

27 

28 

27-50 

22 

18 

1  piston 

25-1 

27-2 

24-15 

29 

30 

2  piston 

13-2 

13-9 

13-55 

2!t 

18 

1  piston 

23-25 

51 

48 

2  piston 

19-0 

26-0 

220 

53 

48 

2  piston 

19-6 

23-9 

21-75, 

59 

42 

2  piston 

18-7 

18-5 

18-(j 

25i 

18 

1  piston 

19-1 

17  8 

1845 

35J 

30 

1  flat 

11-5 

T2-4 

11-95 

30 

18 

1  flat 

16-75 

78 

48 

4  piston 

17-0 

23  0 

•20-0 

63 

48 

2  piston 

15-1 

18-3 

16-7 

92 

42 

4  piston 

11-9 

l(i-3 

14-1 

The  clearance  volume  for  cylinders  having  similar 
number  and  type  of  valves  will  be  seen  to  increase  with 
the  value  of  the  ratio, 

Diameter  of  cylinder 
Stroke  of  piston 

Thus,  in  the  case  of  the  H.P.  cylinders,  all  of  which  are 
provided  with  a  single  valve  of  the  piston  type,  we  have — 


Diameter  of  C3'linder 
Stroke  of  piston 

=  0-00   

30 

5y  =  0  038  

48 

^  =  0-725   

48 

r8  =  «-"«  

m  =  0-910  :  

i-i 

20  =  i-m  

18 


Mean  clearance  volume 
per  cent  of  volume  swept 
by  piston  per  stroke. 


18-45 
21-00 
21-25 
24-50 
27-50 
31-75 


Considering,  first,  the  engines  for  British  vessels  other 
than  torpedo-boat  destroyers  included  in  the  tables,  we 
find  that  with  265  lb.  absolute  steam  pressure  at  the 
engines  the  designed  mean  pressure  referred  to  the  low- 
pressure  pistons  ranges  from  18'2  per  cent  to  19"2  per 
cent  of  the  absolute  pressure  of  the  steam  supply,  while 
the  average  value  for  the  eleven  examples  cited  works 
out  at  18'7  per  cent.  For  initial  pressures  of  about  220  lb. 
absolute,  this  percentage  ranges  from  18'5  per  cent  to 
20  per  cent,  the  average  for  five  examples  being  19'36 
per  centi.    In  the  two  examples  in  which  the  steam  pressure 


TABLE  Vn. — P'ouR-cYLiNDER  Thrke-staqe  Expansion  Engines  of  Recent  Twin-screw  Toepedo-boat  Debtkoyebs. 


Reference  letter 


Name  of  vessel 


I.H.P.  per  set,  as  designed   

Revolutions  per  minute,  as  designed   

Steam  pressure  in  pounds  per  square  inch  above  atmo- 
sphere : — 

At  boilers   


At  engines' 


inch,  M   

Diameters  of  cylinders,  in  inches  :— 

High-pressure   

Intermediate  

Each  low-pressure   

Length  of  stroke,  in  inches  

Mean  piston  speed,  in  feet  per  minute  at  designed  revolutions 


Ratio 


Ratio 


L.P.  area 
H.  P.  area 


L.P.  area 
I.  P.  area 


Ratio  pressure  referred  to  L.  P.  pistons  =  M 

absolute  steam  pressure  at  engines  =  P 

Mean  "cut-off"  in  H.P.  cylinder,  per  cent  of  stroke   

Nominal  expansions  E  =  L.P.  area  divided  by  H.P.  area 
mean  *' cut-on    in  H.r. 

Value  of  the  factor  F  (as  designed)  in  the  formula : — 

M  =  [p  X  \  +  ''yP-  '"g  E  -y-p  _  10  lb.  back  pressure. 


g 

/( 

i 

j 

k 

1  ' 

iti 

n 

0 

P 

'1 

H.M.S. 

Swordfish 

H.M.S. 

Dove. 

H.M.S. 
Falcon. 

tf.M.S. 

Thorn. 

H.M.S. 
Lively. 

Japanese 
destroyer 
Akebono 
built  by 
Yarrow. 

Japanese 
destroyer 
Asashio 
built  by 
Thorny- 
croft. 

New 
British 
Vol 
knot 
class. 

U.S.S. 

Stewart 

U.S.S. 
i  Bailey. 

U.S.S. 
Hopkins. 

2,0CU 

2,900 

3,125 

2,900 

3,000 

3,250 

3,500 

3.750 

4,000 

2,800 

3,600 

400 

400 

390 

390 

380 

390 

390 

350 

327 

400 

400 

210 

250 

250 

230 

250 

250 

230 

250 

265 

245 

240 

200 

210 

240 

2'20 

240 

240 

220 

240 

250 

235 

230 

44-7 

44 

51-7 

51 

55*8 

50-5 

62 

46-8 

48-.0 

54-5 

54  5 

18J 

20J 

20J 

19 

20i 

22 

23 

20J 

20 

22 

27i 

30 

31 

303 

30 

31i 

29J 

35 

32 

29 

32i 

28 

34 

31 

32 

3U 

34 

31 

:i8 

38 

30 

34 

18 

18 

IS 

IS 

18 

IS 

l!l 

20 

22 

IS 

IS 

1,200 

1,200 

1,170 

1,170 

1,140 

1,170 

1,235 

1,167 

1,169 

l,-200 

1,20U 

4-46 

6-10 

5-38 

4-70 

5-51 

5-51 

3-97 

5-46 

6-88 

4-50 

4-78 

2-11 

2-575 

2-41 

2-17 

2-205 

2-33 

2-21 

2-36 

2-82 

2-14 

2-19 

0-208 

0-196 

0-203 

72 
7-43 

0-60 

0-217 

77 
0-18 

0-57 

0-219 

70 
7-87 

0-66 

0-19S 

0-264 

0-184 

0-183 

70 
9-83 

0-66  ' 

0-21S 

0-223 

6-65 
0-61 

*  Allowing  a  drop  of  101b.  between  boilers  and  engines  where  no  special  reduction  is  provided  for. 
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at  the  engines  is  1651b.  absolute,  the  engines  are  designed 
for  a  mean  pressm-e  referred  to  the  low-pressiu'e  pistons 
of  'li'-I  per  cent  and  219  per  cent  of  the  initial  pressure, 
respectively. 

The  examples  from  recent  American  practice  included 
in  the  tables  in  which  the  designed  absolute  steam  pressure 
at  tlie  engines  is  205  lb.  per  square  inch  are,  with  the 
exception  of  the  engines  of  the  battleship  Virginia 
(example  I,  Table  III),  designed  for  a  "  referred  "  mean 
pressure  equal  to  about  17'5  per  cent  of  the  initial 
pressure.  With  an  absolute  steam  pressui-e  of  225  lb.,  as 
adopted  in  the  battleships  Missouri  (example  G,  Table  III.) 
and  Maine  (example  D,  Table  II.),  the  designed  mean 
pressure  referred  to  the  low-pressure  pistons  is  20  per  cent 
of  the  initial  pressure,  while  for  still  lower  initial  pressm-es 
the  "  referred  "  mean  pressures  range  from  18  3  per  cent 
to  19  per  cent  of  the  absolute  pressure  of  the  steam  suppl)^ 
to  the  engines. 

Turning  now  to  the  engines  of  torpedo-boat  destroyers. 
Table  VII.,  it  will  be  seen  that  in  the  four  examples, 
with  an  initial  pressure  at  the  engines  of  2401b.  absolute, 
the  designed  mean  pressure  referred  to  the  L.P.  pistons 
ranges  from  18"3  per  cent  to  2V9  per  cent  of  the 
initial  pressure,  and  that  for  lower  initial  pressures  this 
percentage  is  higher,  reaching  in  on©  case  nearly  26§  per 
cent.  The  average  value  for  the  whole  eleven  examples 
given  in  the  table,  with  initial  pressures  varying  from 
2001b.  to  2501b.,  works  out  at  21  per  cent. 

Working  from  the  nominal  number  of  expansions,  and 
allowing  for  a  uniform  back  pressure  in  the  low-pressure 
cylinders  of  5  lb.  per  square  inch  in  the  case  of  engines 
of  battleships  and  cruisers,  and  of  101b.  in  the  case  of 
the  torpedo-boat  destroyer  engines,  values  of  a  factor  F 
in  the  formula 

M  =  [P   X    1„+  hyp.         E   X  f]   -  back  pressure 

have  been  calculated  both  for  the  designed  conditions  and 
also  from  the  actual  trial  results,  and  are  included  among 
the  other  data,  given  in  the  tables. 

In  this  formula, 

M  is  (he  mean  pressure  referred  to  the  low-pressure 
]3istons  in  pounds  per  square  inch ; 

P  the  absolute  p]'essure  of  the  steam  supply  at  the 
engines  in  pounds  per  square  inch ; 

E  the  nominal  number  of  expansions  ;  and 

F  a  factor  introduced  to  allow  for  the  influences  of 
clearance,  friction  of  steam  ports  and  passages, 
compression,  radiation,  receiver  ''  drop,"  initial 
condensation,  and  subsequent  re-evaporation, 
etc.,  the  disturbing  effects  of  all  of  which  need 
to  be  taken  into  account,  but  are  very  difficult 
of  determination  separately,  so  that  it  is  usual  to 
allow  for  them  collectively  by  multiplying  by 
this  single  factor,  the  value  of  which  is  derived 
from  experience. 

Dealing  fiist  with  the  values  of  the  factor  F  used  for 
pra  poses  of  design,  it  will  be  seen  from  the  tables  that  for  the 
engines  of  Britisli  battleships  and  cruisers,  with  the  nominal 
lunnber  of  expansions  ranging  from  8'31  to  9'71,  the  chosen 
value  of  this  factor  varies  from  0'57  to  0'61 ;  while  in 
six  of  these  examples,  in  which  the  nominal  expansions 
rp,nge  between  the  same  limits,  the  value  of  this  factor 
F  varies  from  0  59  to  O  GOG. 

In  the  examples  of  American  engines  for  which  liata 
aro  given  in  the  tables,  the  value  of  the  factor  F  undei- 
the  conditions  as  designed  is  0'58  in  three  cases,  in  which 
the  nominal  expansions  are  10',  9  95,  and  8'8,  respectively  ; 
while  in  one  other  case  F  =  0'57,  and  the  expansions  are 
10'5.  For  the  engines  of  the  new  battleship  Maine  F  --= 
0  605,  with  8'157  expansionsi ;  and  for  those  of  the  battle- 
ship Missouri,  with  8  75  nominal  expansions,  F  =  0'60. 

1 


With  regard  to  the  values  obtained  for  the  factor  F 
when  determined  from  the  actual  trial  results,  we  have — 


Nominal  expan^^ions 
on  trial. 

Value  o{  the  factor  F. 

10*55 

0*588 

10"40 

0615 

10-00 

0  til5 

n-Lii 

0-CO 

9-45 

o-6i; 

9'2 

o-e;j 

9-1 

0'fi51 

-■73 

0*674 

[Note. — -It  will  be  obvious  to  readers  that  the  sketches  of 
slide  rule  setting,  figs.  4  and  6,  on  page  599  (inle,  were 
transposed,  the  numbers  being  given  to  the  wrong  figures  ; 
also  in  the  title  to  Table  V.  the  word  "Cruisers"  should 
have  been  printed  in  place  of  the  word  "Steamers."] 


APPLIED  STRESSES  ON    IRON  AND  STEEL. 


At  the  meeting  of  the  Iron  and  Steel  Institute  last  month 
a  paper  was  read  by  M.  Pierre  Brenil,  of  Paris,  a  Carnegie 
Research  Scholar,  on  "  The  relations  between  the  effects  of 
stresses  slowly  applied  and  of  stresses  suddenly  applied  in 
the  case  of  iron  and  steel."  The  effects  compared  took  the 
form  of  tensile  and  bending  stresses  on  ordinary  bai*s  and 
some  prepared  by  notching.  Square  bars  were  used  of 
18  mm.  by  18  mm.,  and  comprising  of  (1)  acid  open-hearth 
steel  specimens  containing  "70,  'i5,  "38,  '125,  '12,  and  "10 
per  cent  of  carbon  ;  (2)  of  three  qualities  of  electric  furnace 
steel,  containing  '310,  '515,  and  '600  per  cent  of  carbon; 
and  (3)  wrought  iron  of  various  qualities.  These  materials 
were  all  subjected  to  the  thermal  treatment,  the  three  first 
steels  being  annealed,  the  next  three  quenched  and  not 
tempered,  while  the  remainder,  including  the  wrought  iron, 
were  not  subjected  to  any  previous  treatment. 

The  notches  were  made  by  various  methods,  owing  to 
the  deformation  that  may  take  place,  viz.,  by  the  saw, 
milling  machine,  drill,  and  lathe. 

Sloiit  Tensile  Tests. — ^The  elongations  were  measured  in 
a  uniform  length  of  80  mm.  Summing  up  the  results,  it 
would  appear  froan  these  tests  to  be  necessary,  in  order  to 
ai'rive  at  a  uniform  qualification  of  all  metals  from  the 
point  of  view  of  tests  with  nicked  specimens,  to  make  the 
notch  in  such  a  manner  that  the  ultimate  load  in  bending 
should  always  be  less  than  the  limit  of  elasticity  in  the 
smooth  portion  of  the  bars.  This  would  involve  varying 
the  notch  with  each  kind  of  metal ;  for  in.stance,  in  the  case 
of  mild  steel,  the  bars  should  be  nicked  to  a  depth  equal  to 
half  the  initial  section,  and  in  that  of  hard  steel  to  a  depth 
equivalent  to  one^third  only.  If  this  condition  is  fulfilled 
it  may  be  assumed  that  the  results  of  the  tests  upon  nicked 
bars  are,  in  reality,  of  the  same  order  as  those  of  tests  upon 
plain  bars,  but  much  less  clear  and  precise.  In  general 
the  fractures  of  the  notched  tensile  specimens  follow  the 
lines  of  Hartmann,  the  surfaces  at  the  point  of  rupture  being 
fibrous  or  granular,  which  seems  to  indicate  irregularity  in 
the  distribution  of  the  stresses  in  the  metal.  The  mild 
steels  are  the  most  characteristic  in  this  respect,  while  the 
hard  steels  almost  always  show  a  granular  fracture,  photo- 
graphs of  which  are  appended  to  the  paper. 

Slow  Bending  Tests.- -The  fjeneral  conclusions  arrived 
at  by  the  author  were  that  the  fractures  of  the  bent  bars, 
whether  smooth  or  notched,  resembled  vei*y  much  those  of 
the  tensile  test  specimens. 

Impact  Bending  Tests. — These  were  carried  out  with  a 
drop-hammer  of    10    kilogrammes    weight,    the  factors 
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specially  investigated  being  the  height  of  fall  and  the  depth 
of  the  notches.  At  eacli  successive  blow  the  bars  were  laid 
on  a  sheet  of  paper  and  the  set  due  to  the  blow  measured. 
On  calculating  the  amount  of  work  expended  on  the  bars 
and  their  supports  it  was  found  that  the  same  amount  of 
set  was  produced  by  the  same  expenditure  of  work ;  this 
law  is  general.  The  results  led  the  author  to  conclude  that 
it  is  inadvisable  to  reject  the  slow  bending  tests,  as  giving 
a  more  reliable  result  than  the  sudden  bending  tests. 

The  nicking  of  the  bars  simply  implies  the  introduction 
of  additional  complication,  the  ordinary  tensile  and  bending 
tests  when  properly  carried  out  giving  results  less  open  to 
criticism. 


SIDE-SLIP  TRIALS. 


The  report  of  the  Automobile  Clul)  on  the  side-slip  trials  of 
juotor  cars  has  been  issued.  The  trials  were  of  an  exhaustive 
nature,  and  commenced  witli  an  endurance  test  of  875  miles. 
The  actual  side-slipping  test  was  arranged  as  follows : 
A  track  under  cover  of  about  50  ft.  by  10  ft.  wide  of  smootli 
asphalte  was  coated  with  a  thin  layer  of  Thames  mud  and 
fluid  soft  soap,  forming  a  greasy  substance,  in  imitation  of 
an  asphalte  street  in  London  on  a  foggy,  damp  day.  The 
test  was  for  the  cars  to  cross  this  patch  at  speed,  and  to 
make  a  sharp  turn.  None  of  the  cars  coidd  manage  this 
in  the  least.  Secondly,  the  cars  were  to  suddenly  apply 
their  brakes  whilst  running  at  full  speed  on  the  track,  and 
again  to  start  on  the  greasy  patch.  The  fitting  of  the 
various  tyjjes  of  devices  to  the  front  pair  of  wheels  showed 
a  distinct  improvement,  as  it  enabled  the  cars  on  the  greasy 
track  to  make  fairly  ^larp  turns. 
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During  the  endurance  trials  above  mentioned  some  power 
absorption  tests  were  made  by  running  the  cars  down  a  hill 
at  20  miles  per  hour  with  and  Avithout  the  devices,  with  the 
result  that  there  was  an  appreciable  difference  in  power 
absorbed  by  the  various  maizes. 

There  were,  in  all,  13  entries,  and  the  following  are  the 
awards  recommended  by  the  committee:  A  prize  of  £150 
and  gold  medal  to  M.  L'Emperem*,' 81,  Rue  Jauffray,  Paris; 
a  prize  of  £lOO  and  silver  medal  to  the  Parsons  Non-skid 
Company,  I75a,  Manor  Street,  Clapham,  London;  a  prize 
of  £50  and  silver  medal  to  the  Civil  Service  Motor  and 
Cycle  Agency  Limited,  292,  Higli  Holboi'n,  London,  W.C. ; 
a  silver  medal  and  high  commendation  to  the  AVilkinson 
TjTe  and  Tread  Company,  Chapel  Hill  Mill,  East  Parade, 
Huddersfield ;  a  silver  medal  and  high  commendation  to 
Mark  Vivian,  Esq.,  70,  Duke  lioad,  Chiswick  ;  a  silver  medal 
to  H.  S.  H.  Cavendish,  Esq.,  Blenheim  Lodge,  Abbey  Road, 
Jjondon,  N.W. 


The  report  states  that  all  the  devices  depend  for  their 
application  on  the  timely  action  of  the  driver,  and,  although 
the  problem  had  been  met  beyond  expectation,  much  yet 
remained  to  be  done  to  remove  the  difficulties  of  applica- 
tion, inconvenience  attending  breakage  of  parts,  first  cost, 
cost  of  renewals,  inconvenience  caused  by  the  necessity  for 
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frequent  renewal  of  small  component  pai-ts,  and  the  abaoq> 
tion  of  power.  Tlie  report  is  signed  by  Professor  C.  Vernon 
Boys,  W.  Worby  Beaumont,  and  J.  Lindsay  Lloyd.  In  figs. 
1  and  2  we  give  views  of  the  first  two  commended  devices, 
viz.,  that  of  M.  L'Empereur  and  the  Pajsons  Non-skid 
Company. 


TRADE  NOTES. 


Messrs.  David  Bridge  and  Co.  have  removed  to  new  offices 
in  Glasgow,  at  St.  Vincent  Chambers,  219,  St.  Vmcent  Street. 


Messrs.  David  Joy  and  Cooper,  85,  Graeoehiirch  Street, 
London,  E.G.,  desire  ns  to  state  that  they  are  taking  works  in 
Southampton,  wliere  all  communications  in  future  should  be 
addressed.  The  new  address  will  be  Duke  Works,  Millbrook, 
Southampton. 


A  CIRCULAR,  illustrating  a  sample  board  of  electric-welded 
parts  of  machinery,  has  been  received  from  the  Electric  Weld- 
ing Company  Limited,  28,  Basinghall  Street,  London,  E.G. 
From  the  sample  shown  it  would  appear  that  the  company  are 
prepared  to  undertake  the  welding  of  joints  of  various  degrees 
of  intricacy. 


The  Atlas  Metal  and  Alloys  Company  Limited,  52,  Queen 
Victoria  Street,  London,  E.C.,  favour  us  with  a  copy  of  their 
wall  calendar,  which  has  the  novelty  of  ranging  from  May,  1904, 
t-3  May,  1905. 


Illustrated  circulars  are  to  hand  from  Messrs.  Holden 
and  Brooke  Limited,  Sirius  "Works,  West  Gorton,  Manchester, 
of  their  patent  motor-wagon  injector.  This  has  been  specially 
designed  for  the  purpose  named,  and  is  fitted  with  the  firm's 
patent  protected  seat,  which  is  non-cutting,  all  parts  being 
readily  accessible.  Another  circular  gives  particulars  of  their 
ordinary  types  of  steam  valves,  fitted  with  the  "  P.S."  valve, 
and  Green's  balanced  valve  for  high  pressures. 


Messrs.  Mather  and  Platt  Limited  have  lately  received 
a  repeat  order  for  the  extensions  at  Colchester,  consisting  of  a 
500  kilowatt  dynamo  to  be  direct  coupled  to  a  Davey-Paxman 
engine.  This  will  be  an  8-j)ole  compound-wound  machine, 
giving  650  amperes  at  500  to  550  volts,  or,  when  running  as 
simple  shunt,  800  amperes  at  445  to  460  volts.  The  speed  will 
be  300  revolutions  per  minute  in  either  case,  and  the  dynamo 
will  have  a  sufficient  margin  to  allow  of  an  overload  of  20  per 
ceut  for  two  hours  continuously,  or  of  50  per  cent  momentarily. 
Messrs.  Mather  and  Platt  Limited  have  also  received  an  order 
for  an  extension  of  the  electric  power  plant  which  they  lately 
supplied  to  a  paper  factory.  This  extension  consists  of  a  175 
kilowatt  dynamo  and  14  continuous-current  motors  of  various 
sizes,  from  5  horse  power  to  70  horse  power,  together  with 
switch  board  and  complete  wiring  installation. 
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THE  BOARD  OF  TRADE  SURVEYOR. 

A  TRIAL,  the  decision  of  which  has  considerable  bearing  upon 
the  statu.s  of  the  Board  of  Trade  .surveyor,  was  held  last 
month  before  a  Court  of  Survej^  ab  Glasgow.  The  case  was 
an  appeal  by  Messrs.  Denny  and  Brothers,  of  Dumbarton, 
against  the  Board  of  Trade  with  regard  to  a  refusal  to  grant 
a  certificate  for  the  new  passenger  tui'bine  steamer  Princess 
Maud.  Tlie  refusal  emanated  from  the  alleged  weakness  of 
a  rectangular  exhaust  pipe  leading  from  the  low-piessure 
turljine  to  the  condenser.  This  type  of  connection  is  now 
commonly  adopted  by  Messrs.  Parsons  and  other  engineer- 
ing firms,  and  is  usually  strengthened  against  collapse  by 
web  plates.  It  appeai-s,  in  the  case  of  the  Princess  Maud, 
no  web  plates  were  provided,  although  extra  thickness  in 
material  had  been  allowed  in  compensation.  It  is  very 
doubtful,  however,  if  Messrs.  Denny  would  have  held  out 
against  this  objection  on  the  part  of  the  local  surveyor  if 
he  had  not  invoked  the  head  office  in  London,  which  led  to 
instructions  being  sent  to  the  effect  that  relief  valves  should 
)je  fitted  to  the  condensers,  that  an  additional  stay  should 
be  fitted  in  the  opening  oi-  neck  of  the  condensers,  that  the 
condensers  should  be  tested  up  to  301b.  per  square  inch,  and 
that  Messrs.  Denny  should  supply  drawings. 

They,  however,  regaided  this  action  as  interference  on 
the  part  of  the  head  ofiice,  and  objected  to  the  demands 
for  a  test  and  for  drawings,  because  to  have  conceded  to 
sucli  would  have  created  a  precedent  to  be  maintained  in 
tlie  futui'e. 

The  decision  of  the  Court  of  Survey  was  in  favour  of 
the  appellants,  although  no  order  was  made  as  to  costs,  the 
leason  being  that  "while  it  is  ti-ue  that  the  surveyor  was 
perhaps  aggressively  official  in  his  attempt  to  introduce  a 
new  practice,  the  appellants  were  not,  on  their  ptut, 
particularly  conciliatory."  The  decision  is  final,  as  there 
is  no  appeal  from  the  court. 

THE    MARINE    INTERNAL-COMBUSTION  ENGINE. 

Internal-combu.stion  engines  employing  light  oils  or  spiiits 
as  the  combustible  have  been  used  for  many  years  for 
propelling  launches  and  similar  small  craft,  and  the  advent 
of  the  modern  jietrol  engine  has  greatly  added  to  the  number 
(if  these  handy  little  vessels,  especially  for  pleasure 
I)urposes. 

Apart  from  these  comparatively  small  power  engines,  there 
appears  to  have  been  little  enticement  for  oil-engine  makers 
to  enter  the  field  of  competition  against  steam-engine 
makers  for  the  propelling  machineiy  of  seargoing  vessels. 
We  must  not,  however,  overlook  a  very  successful  installa- 
tion, made  by  a  well-known  fiinn,  for  the  propulsion  of  a 
hopper  barge,  although  it  is  not  intended  to  make  sea 
voyages.  With  the  great  strides  made  during  the  last 
few  years  in  the  development  of  gas  engines  of  very  high 
powers  driven  by  producer  gas,  we  are  not  surprised  to 
learn  that  in  a  recent  paper,  reported  elsewhere,  a  sugges- 
tion has  been  made  to  adopt  this  tyj^e  of  engine  for  marine 
work.  So  suitable  does  the  author  of  the  paper  consider 
this  type  of  engine  for  mai-ine  purposes,  that  he  even  goes  so 
far  as  to  practically  predict  it  as  the  manne  internal- 
combustion  engine  of  the  future. 
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H.M.  GUNBOAT  WIDGEON. 


Thk  Widgeon  is  a  sister  ship  to  H.M.S.  Teal  and  Moorhen, 
and,  like  these,  was  built  by  Messrs.  Yarrow  and  Company 
Liniited,  of  Pojilar.  She  differs  from  the  earlier  vessels, 
however,  in  being  fitted  with  the  Yarrow  patent  movable 
flap  for  the  jiropeller  tunnel.  By  the  courtesy  of  the 
l)i,ilders  we  are  able  to  re])roduce  a  photograph  of  the 
Widgeon,  and  in  the  diagrams  we  illustrate  the  patent  flap. 

The  length  of  the  vessel  is  160  ft.  and  the  beam  2i  ft.  6  in. 
She  is  built  in  sections  to  facilitate  transport  and  re- 
erection,  each  section  being  floatable,  and  when  floating 
having  a  draught  of  6  in.,  so  that  the  sections  can  be  all 
united  whilst  afloat,  thereby  obviating  the  necessity  for 
launulung,  which  might,  iu  some  cases  abroad,  be  very 
ditiicult.    As  is  now  well  known,  the  builders  first  adopted 


vessel.  It  must,  of  necessity,  liave  a  direction  inclined 
downwards;  consequently  a  portion  of  the  energy  is  used 
iu  lifting  the  stei'u  instead  (jf  propelling  the  vessel. 

Now,  it  is  found  that  the  movable  fla])  may  be  lifted 
when  once  the  boat  is  running,  so  that  its  aftei'  edge  is 
considerably  above  the  water  line,  thus  enabling  tlie  flow 
of  water  as  it  is  ejected  from  tJie  screws  tO'  approach  more 
nearly  to  a  horizontal  direction  tlian  if  the  after  part  of  the 
top  of  the  tunnel  were  fixed  ])ernuinently.  So  long  as  the 
flow  of  water  from  the  screws  continues,  no  air  can  gain 
access  to  the  tunnel.  For  cargo-cairying  vessels  this 
system  is  even  more  important  than  for  gunboats,  where  the 
draught  remains  fairly  constant,  the  differences  in  draught 
lieing  due  mainly  to  variations  iu  the  quantity  of  coal.  In 
shallow-drauglit  steainers  adajjted  for  commercial  purposes 
the  position  of  the  after  edge  of  the  tunnel  has  to  be 
determined  by  the  liglit  water  line,  and  when  the  boat  is 


Improved  P/am 


DIAGRAMS  SHOWING  PORTIONS  OF  rROPBLLER   IN  TUNNEL 


this  system  of  floating  sections  in  1883,  iVhen  they  built 
Ijo  Stanley  for  the  King  of  the  Belgians  for  use  by  the  late 
Sir  H.  M.  Stanley  on  his  journey  up  the  Congo.  All  the 
steel  work  of  the  hull  is  galvanised,  and  the  main  deck  is 
steel-covered  with  corticine. 

The  armament  comprises  two  six-pounder  (juick-firing 
guns  and  four  rifle  calibre  Maxims.  The  maximum  draught 
of  the  vessel  complete,  and  carrying  a  load  of  40  tons,  is 
•1'.)  in. 

Referring  to  the  diagrams,  it  will  be  understood  that 
when  the  pro])eller  wrjrks  in  a  tunnel  the  greater  part  of 
it  would  be  revolving  above  the  water  line;  that  is,  for 
instance,  with  a  2  ft.  draught  it  is  customaiy  to  use  a  5  ft. 
propeller,  3  ft.  of  the  propeller  working  above  the  Avater 
line.  Bj'  enclosing  it  in  a  tunnel,  the  after  pait  of  which 
is  inclined  downwards,  and  terminates  below  the  water 
line,  when  the  ju-opeller  revolves  it  ejects  the  air  from  tlie 
upper  ijart  of  the  tuimel,  which  then  becomes  filled  with 
water.  The  efficiency  of  the  propeller  being  thereby 
secured,  it  is  yet  diminislhed  to  some  extent  owing  to  the 
fact  that  the  water  ejected  by  the  projieller  is  forced  to  take 
a  course  not  in  a  dii'ectly  opjiosite  direction  to  tliat  of  the 


loaded,  if  the  after  edge  of  the  upjjer  part  of  the  Uuiuel  is 
fixed,  it  becomes  a  serious  drag.  Sometimes  this  hinged 
flap  is  auto'inatic  in  action,  simply  rising  or  falling  with 
the  flow  of  water  from  the  screw,  and  sometimes  it  is  flxed 
by  means  of  a  lever  or  screw  into  any  desired  position. 

At  the  ofticial  trials,  with  the  flap  up  the  mean  speed  of 
the  Widgeon  was  13' 1.5  knots,  with  283'J:  revolutions.  After 
this  trial  six  runs  were  made  over  the  mile,  the  flaps  being 
lowered  to  tlie  position  that  is  necessary,  so  that  the 
edge  of  t1ie  flaps  might  be  a  trifle  below  the  surface  of  the 
water  when  the  vessel  was  at  lightest  trim.  The  steajn 
pressure  and  eveiything  remained  unaltered.  The  result 
with  flaps  down  was  a  mean  speed  of  12'218  knots,  with 
279'03  revolutions.  The  horse  power  in  both  trials  was 
practically  the  same,  but  the  slip  when  tlie  flap  was  down 
Avas  augmented  to  the  extent  of  25  per  cent.  It  will  be 
seen  that  the  increa.se  of  speed,  due  to  flap  being  raised,  as 
coinjiared  with  what  it  was  witli  flap  down,  eveiything  else 
remaining  the  same,  amounts  to  '932  knots  per  hour.  On 
another  occasion  13  knots  were  obtained  with  flap  down, 
and  1I:'28  knots  with  flap  up.  The  advantages  of  the  flap 
are  obvious. 
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THE  MARINE  INTERNAL-COMBUSTION 
ENGINE  OF  THE  FUTURE. 

In  replying  to  the  discussiou  on  his  paper,  "  Marine  Propellers 
with  Non-reversible  Engines  and  Internal-combustion  Engines," 
at  the  Institute  of  Engineers  and  Shipbuilders  in  Scotland, 
Mr.  Eankine  Kennedy  made  the  following  pertinent  suggestions 
as  to  the  marine  internal-combustion  engine  of  the  future  :  — 

"  As  to  the  internal-combustion  engine,  the  motor-car  type 
of  engine  might  satisfy  the  amateur  and  the  sporting  marine 
engineer,  but  few  practical  marine  engineers  would  care  to  risk 
going  to  sea  with  a  four-cycle  engine,  with  all  its  vital  parts 
inaccessible  and  bound  up  out  of  sight.    The  marine  internal- 


suction  of  the  gas  exhauster  also  drew  in  the  fresh  charge  of 
fuel  and  air  to  be  compressed  and  fired  again.  Engines  like 
I  these  worked  quiet  and  smoothly;  the  compression  of  the  charge 
at  each  end  of  the  cylinder  acted  as  a  cushion  at  the  reversal 
of  the  motion,  and  so  did  away  with  the  knocking  common  in 
uncushioned  engines.  There  were  two  cranks  at  right  angles, 
and  the  engine  was  started  by  steam  from  the  small  boiler, 
utilising  bhe  waste  heat  of  the  producer  gases  and  exhaust 
gases,  so  lhat  there  was  no  difficulty  whatever  in  working  the 
ship — stopping,  starting,  and  reversing,  or  going  at  half  or 
quarter  speed.  The  waste  heat,  however,  was  not  available  for 
steaming  when  starting  with  everything  cold;  but  this  difficulty 
was  overcome  by  constructing  the  steam  boiler  so  that  it  could 
be  fired  by  coal  for  a  start,  and  afterwards,  when  the  engine 
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combustion  engine,  for  serious  business,  would  certainly  not 
follow  the  practice  of  motor-car  design  or  construction.  If  it 
were  not  to  be  a  turbine,  it  would  be  an  engine  differing  not 
much  in  appearance  and  design  from  a  vertical  marine  com- 
pound steam  engine,  with  two  double-acting  cylinders  giving 
four  impulses  per  revolution  to  the  crank  sliaft.  This  was 
necessary  to  bring  the  engine  within  reasonable  weight  and 
size,  and  also  to  avoid  the  necessity  for  a  heavy  flywheel.  Figs. 
1  and  2  .showed  a  design  for  a  marine  internal-combustion 
engine.  It  was  constructed  much  on  the  same  lines  as  the 
Korting  horizontal  engine,  many  of  which,  up  to  2,000  horse 
power,  were  in  use  every  day.  The  engine  shown  was  designed 
tor  1,000  horse  power,  at  a  speed  of  150  revolutions  per  minute. 
It  differed  from  the  Korting  in  having  a  steam  boiler  through 
which  the  exhaust  gases  were  drawn  by  a  gas  exhauster,  so 
that  there  was  actually  no  exhaust  valve  on  the  engine.    The  ■ 


and  producers  were  at  work,  the  heat  from  the  engine  exhaust 
might  be  utilised.  The  same  boiler  blew  in  the  air  and  steam 
for  the  producer,  and  worked  the  gas  exhauster  by  jet 
injectors  and  ejectors.  Tliis  combination  was  as  near  as  possible 
the  gas  marine  engine  plant  at  the  present  moment.  The  engine 
could  be,  of  course,  single  acting,  in  which  case  four  cylinders 
on  two  pairs  of  cranks  at  right  angles  were  used,  giving  an 
even  turning  moment.  Only  a  small  flywheel  effort  was 
necessary.  He  had  collected  a  considerable  amount  of  infor- 
mation regarding-  internal-combustion  engines  and  gas  pro- 
ducers suitable  for  marine  propulsion  for  practical  commercial 
purposes,  and,  with  the  permission  of  the  institution,  he  pro- 
posed to  embody  it  in  a  separate  paper,  apart  from  the  question 
of  the  propeller.  For  mercantile  or  naval  purposes  petrol  or 
oil  engines  were  not  worth  considering;  the  only  fuel  possible 
was  coal  in  a  gas  producer;  anthracite  for  small  powers  up  to 
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250  or  301)  horse  power,  and  common  non-caking  bituminous 
slack  coal  for  higher  powers.  The  alarm  felt  in  some  quarters 
about  the  rapid  consumption  of  steam  coal  of  high  quality  was. 


F.o.  2. 


therefore,  groundless,  for  it  would  be  unnecessary  to  use  this 
high-class  steam  coal  in  any  ship  gas  driven.  The  common 
slack  would  be  equally  as  good  as  the  best  Welsh  steam  coal, 
and  the  ship  would  be  smokeless." 


COAL-HANDLING  PLANT  FOR  THE  PUMPING 
STATION,  LANDPORT,  GIBRALTAR,  FOR 
THE  CROWN  AGENTS  FOR  THE  COLONIES. 

De-^cription  of  the  Coal  Store. 

The  store  to  which  the  coal  has  to  be  conveyed  is  hewn  out 
of  the  solid  rock,  and  is  ab.solutely  bomb  proof,  until  an 
inventor  of  H.  G.  Wells's  capacity  conies  along,  who  is  able 
to  lift  this  "  impregnable  "  fortress. 

This  coal  store,  boiler  house,  and  the  engine  room 
adjoining  are  worked  under  compressed  air,  and  are  there- 
fore necessarily  air-tight.  A  special  feature  is  the  arrange- 
ment of  the  plant  in  such  a  way  as  to  retain  the  air-tight 
cliaracter  of  the  coal  store,  and  so  avoid  upsetting  the  coan- 
]iressed-air  plant. 

The  coal  is  elevated  fi'oni  the  coal  tip  57  ft.  below  the 
horizontal  travel.    The  skip  by  which  the  coal  is  conveyed 


has  a  capacity  of  30  cwt.,  and  is  raised  by  means  of  a  steel 
wire  rope  ^  in.  in  diameter  working  over  pulleys  and  wound 
round  a  driving:  drum.  After  being  raised  to  the  level  of 
the  horizontal  traverse  the  skip  engages  at  this  point  with 
the  carriage,  which  runs  horizontally  between  girders, 
running  the  whole  length  of  the  structure  for  a  distance  of 
90  ft.,  these  girders  acting  as  runners  for  this  carriage,  and 
being  supported  at  intervals  of  about  20  ft.  by  built-up  steel 
trestles  20  ft.  high.  The  skip  carriage  is  hauled  along  liy 
a  steel  rope  jDassing  round  a  drum,  driven  by  an  electric 
niotor  and  gearing  placed  at  the  delivery  end  of  the  trans- 
porter. The  skip  is  lowered  into  a  receiving  hopper,  where 
it  discharges.  At  the  bottom  of  the  hopper  is  an  automatic 
ari-angenient,  consisting  of  a  hinged  door  controlled  by 
lever  and  balance  weight.  This  door  opens  when  there  is 
sufficient  coal  in  the  hopper  to  overcome  the  balance, 
immediately  closing  after  the  coal  is  discharged,  and  so 
avoiding  the  leakage  of  air.  From  this  point  the  coal 
gravitates  into  the  coal  store,  where  it  is  used  in  the  boiler 
house  for  generating  steam  for  pumping  purposes.  The 
time  occupied  by  the  skip  travelling  from  coal  tip  to  coal 
store  is«two  minutes.  At  this  end,  and  on  a  level  with 
the  motors,  a  small  cabin  is  hewn  out  of  the  rock,  where 
the  man  who  controls  the  gearing  for  hoisting,  conveying, 
and  low^ering  the  skip  is  housed,  and  has  practically  a  full 
view  of  all  three  operations. 

This  contract  was  secured  by  open  tender  by  Messrs. 
Craham,  Morton,  and  Company,  of  Leeds  and  London, 
engineers  and  specialists  in  the  manufacture  of  elevating 
and  conveying  machineiy  for  collieries,  mines,  boiler  houses, 
gas  and  electric  light  works,  etc.,  and  includes  the  supply  of 
the  transporter  for  both  hoisting  and  conveying,  together 
with  the  steel  structural  work  and  delivery  hopper,  with 
s]iecial  contrivance  for  ensuring  air-tight  seal. 


An  apparently  inspired  communication  hai9  been  published 
in  Germany  relating  to  the  use  of  wireless  telegi'apliy  in  the 
United  States.  The  communication  states  that  lying  off  New 
York  is  the  well-known  Nantucket  lightship,  which  is  equipped 
with  a  wireless  telegraphic  installation  supplied  by  the  Marconi 
Company.  An  American  war  vessel  called  up  the  lightship, 
but  failed  to  receive  a  reply  because  the  United  States  navy 
has  selected  for  its  vessels  the  system  promoted  by  the  German 
Company  for  wireless  telegraphy,  of  Berlin.  The  Government 
thereupon  ordered,  it  is  said,  the  removal  of  the  Marconi  instal- 
lation from  the  lightship,  thus  giving  effect  to  the  resolutions 
of  the  International  Conference,  which  was  held  in  Berlin  last 
year,  and  which  suggested  the  free  interchange  of  all  systems 
of  wireless  telegraphy. 

The  Times  will  always  be  remembered  for  its  loudly- 
heralded  but  short-lived  Marconigram  column.  It  has  now 
published  a  very  long  message  transmitted  by  wireless  telegraphy 
from  the  despatch  boat,  fitted  up  by  the  Time.'!  with  such  com- 
mendable enterprise,  now  with  the  Japanese  fleet  to  Wei-hai- 
wai,  from  whence  it  has  come  by  cable.  The  installation  is 
ou  the  de  Forest  Company's  system,  and  is  said  to  have  a  range 
of  about  100  miles.  It  is  to  be  hoped  that  this  interesting 
feature  will  be  continued. 

The  wireless  telegraph  stations  on  the  Belgian  coast  have 
been  open  for  the  reception  of  messages  from  the  public  since 
March  15th  last.  It  is  now  possible  to  communicate_  with  ships 
in  the  channel;  a  charge  of  20  centimes  per  word,  in  addition 
to  the  ordinary  telegraph  tax,  is  made. 

A  DESPATCH  from  Port  Arthur  states  that  it  is  impossible 
to  use  the  wireless  station  at  the  lighthouse  there,  as  the 
Japanese  have,  by  the  efforts  made  by  those  ships  fitted  with 
wireless  apparatus,  disabled  the  instruments. 

A  NUMBER  of  electrical  fitters  are  to  be  entered  in  the 
electrical  engineer's  department  at  Devonport  Dockyard  to  fill 
vacancies.  Several  coppersmiths  are  also  to  be  entered  in  the 
chief  engineer's  department. 


648     THE  PRACTICAL  ENGINEER- ENGINEERS'  GAZETTE  SUPPLEMENT. 


AN  INQUIRY  REGARDING  THE  MARINE 
PROPELLER/ 

Me.  John  Riekie  remarked  that  the  author  stated  in  the 
opening  sentence  of  his  j)<iper  that  an  endeavour  was  made  to 
concentrate  attention  on  the  propeller  and  fluid  which  passed 
through  it.  He  was  of  opinion  that  the  great  waste  in  power  in 
marine  engines  was  entirely  due  to  the  designing  of  propellers 
so  that  the  water  might  pass  freely  through  the  blades.  The 
author  also  referred  to  the  manufacture  of  a  hempen  cable  and 
a  wire  rope  where  the  block  and  machine  were  fixed.  It  was 
only  necessary  to  assume  a  case  where  the  block  and  machine 
with  spool  could  be  made  to  partly  recede  from  the  cable  and 
the  wire  rope  while  undergoing  manufacture,  to  illustrate  the 
waste  of  power  in  steamship  propulsion.  The  experiment  carried 
out  at  the  previous  meeting  with  a  small  propeller  appeared  to 
him  to  clearly  demonstrate  that  this  waste  was  entirely  due  to 
centripedal  action,  and  pointed  to  the  necessity  of  dividing  the 
propellers  into  two  classes,  namely,  one  where  the  air  or  fluid 
was  forced  away  from  the  propeller,  and  the  other  where  the 
propeller  was  forced  through  the  fluid.  Centripedal  action  was 
desirable  in  a  fan,  but  for  a  marine  propeller  it  was  the  very 
reverse  of  what  was  wanted.  Every  endeavour  should  be  made 
in  a  marine  propeller  to  get  the  blade  to  grip  the  water,  and 
so  allow  a  minimum  flow  of  water  to  pass  through  it.  In  fact, 
water  should  take  the  place  of  the  block  and  machine  with 
spool,  so  that  the  maximum  of  efficiency  could  be  iiad  from  tlie 
marine  engine.  Not  only  did  centripedal  action  in  a  marine 
propeller  convert  it  into  an  efficient  force  pump,  to  force  the 
water  away  from  the  stern  of  the  vessel,  and  so  do  wasteful 
work  whilst  putting  it  in  motion,  but  it  was  the  sole  cause  of 
cavitation,  which  was  so  detrimental  to  high  speed  after  the 
vessel  had  got  into  motion.  Centripedal  action  and  its  con- 
comitant evil,  cavitation,  appeared  to  him  to  be  entirely  due 
to  jjlacing  the  propeller  blades  in  the  same  plane.  The  obvious 
remedy,  therefore,  would  be  to  place  each  blade  in  a  separate 
plane.  This  arrangement,  if  adopted,  would  be  following  in 
the  footsteps  of  Nature,  which  provided  fish  with  only  one 
tail  to  work  in  undisturbed  water  at  all  speeds.    There  was  a 
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point  in  connection  with  the  propeller  which  he  failed  to  under- 
stand, and  that  was  the  necessity  of  providing  a  variable  pitch. 
So  far  as  he  could  understand  there  should  bs  only  one  standard 
pitch,  and  that  the  coarsest  possible  at  all  times.  If  the 
blades  were  placed  at  90  deg.  to  the  line  of  shafting  they  would 
act  as  a  disc  and  have  no  resistance  to  force  the  vessel  ahead. 
On  the  other  hand,  when  placed  at  180  deg.  there  would  again 
br  no  tendency  to  produce  forward  motion.  The  mean  of  these 
should  therefore  be  the  correct  pitch,  and  anything  less  would 
reduce  the  propulsive  effect. 

Mr.  R.  T.  Napier  said  that  the  main  object  of  the  screw 
propeller  proposed  by  the  author  was  to  direct  the  whole  column 
of  water  right  aft.  The  patent  records  abounded  with  speci- 
fications of  propellers  designed  to  this  same  end,  and  it  was 
strange  if  the  simple  geometric  surface  now  proposed  had  not 
already  been  tried.  There  was,  some  thirty  years  ago,  a  fancy 
for  propellers  of  this  nature,  but,  so  far  as  he  was  aware,  few 
with  driving  faces  other  than  helical  were  v.ow  made.  "  Expand- 
ing pitch  "  was  quite  a  separate  matter,  and  could  be  got  quite 
easily  with  a  helical  surface.  A  propeller  with  the  blades 
curving  aft,  whatever  might  be  claimed  for  it  for  driving  the 
ship  ahead,  was  a  bad  propeller  for  going  astern;  a  fact  which 
no  doubt  accounted  partly  for  the  existing  preference  for  radial 
blades. 

The  Chairman  (Mr.  E.  Hall-Brown,  vice-president)  desired 
to  thank  Mr.  Adam  for  his  paper,  to  which  he  had  listened 
with  very  great  pleasure.  He  also  wished  to  express  his  admira- 
tion for  the  novel  manner  in  which  Mr.  Adam  had  designed 
a  propeller  of  increasing  pitch.  The  question  of  screw  propellers 
had  always  been  and  would  always  continue  to  bs  a  very 
fascinating  one.  Although  previous  attempts  to  produce  a  pro- 
pc'ller  with  axially  increasing  pitch  had  not  proved  very  success- 
ful, he  hardly  thought  that  was  a  sufficient  reason  for  dismissing 
any  proposal  without  careful  consideration,  more  especially  when 
the  proposal  took  such  a  novel  form  as  Mr.  Adam's,  and  evinced 
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an  amount  of  study  and  forethought  as  this  one  did.  While 
he  had  thought  very  highly  of  the  matter  in  the  paper,  he  had 
found  considerable  difficulty  in  following  Mr.  Adam's  language. 
That  'might  be,  and  no  doubt  was,  due  to  the  fact  that  Mr. 
.Vdam  was  so  familiar  with  his  subject  that  he  went  on  instinc- 
tively from  beginning  to  end  without  taking  the  intermediate 
steps,  and,  consequently,  when  anyone  endeavoured  to  follow 
him  at  a  fair  distance  the  difficulties  were  somewhat  great. 
If  Mr.  Adam  again  favoured  the  institution  with  a  paper,  he 
would  ask  him  not  to  .put  forward  such  posers  as  the  term 
"dynamic     grasp"    and     that     terrible     flight     of  jump.* 
where  he  said  "  the  whole  work  is  represented  by  the  weight 
of  the  column  P  Q,  expressed  in  terms  of  speed."    He  had  no 
doubt  that  Mr.  Adam's  ideas  iwere  absolutely  clear,  but  these 
phrases  conveyed  nothing  whatever  to  him.    Dealing  with  the 
subject  matter  of  the  paper,  lie  differed  from,  the  -writer  at  the 
start,  and  consequently  all  through.    He  felt  that  the  whole 
paper  was  based  on,  fig.  1,  which,  for  the  purpose  of  studying 
the  action  of  a  screw  projjcller,  was,  he  thought,  a  most  uuhappv 
one.    As  far  as  he  could  understand,  Mr.  Adam  seemed  to  think 
that  the  whole  of  the  work  done  by  the  piston  in  the  cylinder 
F,  in  a  given  time,  might  be  measured  by  the  weight  of  the 
column  P  Q,  multiplied  into  the  distance  through  which  the 
piston  moved  in  that  time.    He  wished  to  emphasise  the  fact 
that  that  was  only  part  of  the  work  which  was  being  done,  and 
it  was  the  part  which  did  not  in  the  slightest  degree  resemble 
the  work  done  by  a  screw  propeller.    Mr.  Adam  had  neglected 
to  consider  the  work  required  to  cause  the  water  to  enter  the 
cylinder  at  F.    In  other  words,  the  water  had  no  tendency  to 
move  there,  and  would  not  move  but  for  the  fact  that  the 
piston  iwas  moving,  and  if  the  piston  was  in  a  state  of  uniform 
motion,  then  the  water  from  the  main  vessel  was  being  accele- 
rated through  the  opening  at  F.    That  acceleration  was  not 
caused  by  gravity.      Gravity  did  nothing  for  nothing.  The 
acceleration  was  caused  by  the  motion  of  the  piston,  and  a 
corresponding  pressure  must  be  exerted  on  the  piston  to  pro- 
duce the  acceleration  ;  this  was  in  addition  to  the  pressure  due 
to  the  head  P  Q.    This  might  be  more  clearly  seen  if,  first  of 
all,  the  piston  was  considered  to  be  at  rest;  the  pressure  on 
its  upper  side  would  then  exactly  balance  that  on  the  under 
side.    When,  however,  the  piston  moved,  the  pressure  on  the 
under  side  r&ust  be  reduced,  otherwise  the  state  of  equilibrium 
which  previously  existed  would  not  be  disturbed,  and  no  flow 
of  water  would  take  place.    The  reduction  of  i pressure  on  the 
under  side  was,  of  course,  equivalent  to  added  pressure  on  the 
upper  side.    This  additional  pressure  required  to  accelerate  the 
water  entering  a  pump  was  usually  a  small  matter  in  comparison 
to  the  work  done  in  the  actual  ^lifting  of  the  water,  and  was 
therefore  usually  neglected.      The    evidence   of  the  work  done 
was  the  accumulated   energy  in    the  moving  water.  This 
became  proportionately  greater  when  the  speed  of  discharge 
was  great,  relatively  to  the  height  of  lift;  and  in  the  case  of 
the  screw  propeller  where  there  was  no  lift  it  was  the  cause  of 
the  whole  expenditure  of  energy,  neglecting,  of  course,  friction. 
This  would  b?  seen  juore  clearly  from  fig.  16.  where  the  cylinder 
F|,  F,,  was  shown  immersed  in  the  vessel  P,  the  latter  being 
of  relatively  large  size,  when  compared  with  the  cylinder.  In 
this  case  it  was  quite  clear  that  when  the  piston  moved  with 
uniform  velocity  the  whole  of  the  water  in  the  cylinder  was  also 
caused  to  move  with  uniform  velocity  ;  consequently  no  work 
was  done  upon  the  water  while  in  the  cylinder  ;  the  whole  of 
the  work  accumulated  in  the  water  in  the  cylinder,  F,,  F,,  was 
imparted  to  it  before  it  entered  at  F,.    In  other  words,  the 
water  was  accelerated  before  it  entered  at  F, — that  was,  before 
it  touched  the  piston  X.    It  would  (also  be  the  case  if  the 
piston  X  were  replaced  by  a  screw  propeller  revolving   at  a 
uniform   velocity.       The  water  would  still   pass  through  the 
cylinder  with  uniform  velocity,  the  whole  of  which  had  been 
imparted  to  it  before  it  touched  the  propeller,  the  action  of 
the  propeller  being  simply  to  drive  the  water  through  the  tube 
at  a  uniform  rate.    This  would  be  true  however  short  the  tube 
was,  and  consequently  when  the  tube  was  infinitely  short  the 
action  would  be  precisely  the  same.    His  contention,  then,  was 
that  the  propeller  should  be  capable  of  dealing  with  water  in 
uniform  motion,  water  which  had  been  accelerated  from  a  zero 
speed  to  practically  the  speed  of  the  propeller  before  it  came 
into  contact  with  the  propeller,  and  that  only  a  screw  of  uniform 
or  true  helical  pitch  could  deal  with  such  a  stream  with  maximum, 
efficiency.    This  was  a  point  upon  which  Mr.  Adam  and  he  would 
not  agree.    He  understood  Mr.  Adam's  contention  to  be  that 
the  leading  edge  of  the  propeller  blades  should  have  a  pitch 
corresponding  to  "no  slip,"  while  the  pitch  of  the  following 
edge  should  be  increased  by  an  amount  corresponding  to  the 
real  slip  of  the  propeller.    In  other  words,  that  the  speed  of  th"; 
water  passing  through  the  propeller  should  be  increased  while 
in  contact  with  the  propeller  by  the  amount  of  real  slip.  He 
would  endeavour  to  show  that  this  was  impossible.    In  this 
connection  he  had  to  point  out  that  Mr.  Adam's  statement  that 
the  slip  seldom  exceeded  6  ft.  per  second  was  an  under  estimate, 
and  seemed  to  refer  to  apparent  slip  only.    The  real  slip  might, 
and  often  would,  be  much  greater  than  that,  and  would  very 
seldom  be  less  than  20  per  cent  of  the  speed  of  the  propeller; 
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indeed,  it  might  easily  amount  to  30  or  40  per  cent.  Assuming 
an  apparent  slip  of  propeller  of  10  per  cent,  with  a  real  slip 
of  20  per  cent,  in  a  vessel  of  20  knots  speed,  that  would  be 
a  very  moderate  allowance  for  slip,  and  at  the  speed  named  it 
amounted  to  6'7o  ft.  ixv  second.  Assuming,  further,  that  the 
engine  made  80  revolutions  per  minute,  and  the  arc  subtended 
by  each  propeller  blade  was  one-sixteenth  of  the  circumference, 
then  the  time  in  which  a  particle  of  water  would  cross  one  of 
the  blades  was  '/ig  oi  '^°/a„  of  one  second,  or  ■'j^^  of  one  second. 
In  that  time  the  water  had  imparted  to  it  a  real  slip  of  6"75  ft. 
per  second.  In  other  words,  an  additional  velocity  of  6'75  ft. 
per  second  was  to  be  imparted  in  ^/^^  of  a  second.  This  corres- 
ponded to  an  acceleration  of  144  ft.  per  second,  an  acceleration 
which  it  was  impossible  to  imagine  that  the  entering  water 
could  follow.  The  result  would  be  the  formation  of  a  series 
of  eddies.  In  other  words,  the  water  flowing  through  the 
pro^jeller  would  take  a  jnean  velocity  wh'ch  was  somewhat 
greater  than  the  velocity  of  the  entering  edge,  and  le.ss  thaii 
the  velocity  of  the  following  edge.  The  velocity  of  the  water 
passing  through  the  propeller  would  be  the  mean  velocity  of 
the  propeller,  and  the  leading  edge,  being  under  the  mean  pitch, 
would  be  a  jiositive  obstruction  against  which  t)ie  water 
would  dash,  while  the  following  edge  would  have  too  great  a 
pitch,  and  tend  to  cause  eddies  from  that  cause.  As  only  j)art 
of  the  water  passing  through  the  propeller  actually  came  into 
contact  with  the  blades,  it  was  evident  that  unless  eddies  were 
to  be  produced  the  propeller  must  liave  a  jjitch  corresponding 
to  the  mean  velocity  of  the  stream,  and  this  pitch  must  be 
uniform,  or  very  nearly  so.  In  other  words,  he  believed  that 
only  a  true  screw  could  give  maximum  efficiency  as  a  propeller. 
He  could  not  expect  that  Mr.  Adam  would  agree  with  him, 
but  if  he  had  expressed  at  all  clearly  what  he  meant  to  say  the 
reasons  were  perfectly  convincing.  He  liad  said  already  that 
he  considered  that  the  acceleration  of  the  race  must  take  place 
before  the  water  touched  the  propeller.  That  was  not  quite 
right,  but  as  the  length  of  propeller  was  short  in  relation  to 
the  pitch,  it  was  practically  so;  the  leading  edge  ought  to  have 
a  slightly  lesser  pitch  than  the  mean  pitch.  The  difierenca  would 
probably  not  ■exceed  1  per  cent.  With  regard  to  the  diagran; 
which  Mr.  Adam  considered  so  misleading,  fig.  2,  he  also  felt  it 
was  misleading,  because  the  stream  contracted  after  passing 
through  the  propeller.  There  could  be  no  contraction  of  the 
stream  after  it  had  passed  the  pruiwller.  There  could  be  no 
further  work  done  upon  it,  and  it  would  tend  to  diffuse  and 
not  to  contract 


SHIPS'  COMPOSITION.* 

By  A.  C.  A.  HoLZAPFEL,  Esq.,  Associate. 

SixcE  Professor  Lewes  read  two  lectures  before  this 
institution  in  1887  and  1889  no  further  paper  has  dealt  with 
this  subject,  which  has,  hoAvever,  in  the  meantime,  owing 
to  tlie  very  large  increase  in  the  number  and  size  of  iron 
and  steel  ships,  and  the  large  adoption  of  compositions  for 
their  protection,  greatly  increased  in  importance.  Starting 
first  with  the  subject  of  anti-fouling  compositions,  I  may 
mention  that  during  the  year  1902,  at  the  ports  of  London, 
Liverpool,  Leicester,  Newcastle-on-Tjaie,  and  Cardiff,  tliere 
were  8U  different  compositions  apjilied  to  .ships'  bottoms, 
70  of  which  were  of  British  and  10  of  foreign  manufacture. 

Ordinary  2)aints  and  coal  tar  are  now  only  used  on  a 
small  number  of  coasting  and  river  craft,  and  practically 
every  ocean-going  steamer  and  sailing  vessel  has  her  bottom 
coated  with  composition  of  some  sort  or  another.  The 
reason  why  oil  paints  have  proved  unsuitable  for  iron  and 
steel  ships  is  a  double  one  :  Firstly,  the  usual  pigments, 
such  as  white  lead,  red  lead,  zinc  white,  and  iron  oxide, 
possess  very  little  capacity  to  prevent  fouling;  and, 
secondly,  the  oil  with  which  they  are  mixed  is  quickly 
saponified  by  the  action  of  the  sea  water,  which  converts 
tlie  paint  into  a  spongy  mass,  and  enables  corrosion  to  take 
place.  Moreover,  the  diying  of  each  coat  of  oil  paint  takes 
about  a  day,  so  that  a  vessel  would  have  to  remain  in  dry 
dock  for  several  days  in  order  to  obtain  a  proper  coating  of 
oil  paint.  On  all  these  points,  however,  practically  all  the 
compositions  now  used  possess  a  superiority  over  oil  paint ; 
they  may  be  divided  into  two  classes  :  Firstly,  the  varnish 
or  enamel  compositions ;  secondly,  the  grease  compositions. 
The  former  are  generally  applied  in  two  coats,  ths  first  being 
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called  aiiti-coriosive,  and  also  serving  the  purpose  of 
insulating  the  second  coating 'from  the  metal  of  the  vessel. 
This  first  coating  consists  of  some  suitable  quick-drying 
varnish  and  some  pigment,  mostly  oxide  of  iron.  The 
second  coating  consists  of  a  similar  varnish,  some  little 
colouring  matter,  and  various  preparations  of  mercuiy  or 
ccpper.  As  regards  the  grease  compositions,  these  consist 
of  a  quick-drying,  anti-corrosive  varnish  paint,  being  manu- 
factured similarly  to  the  first  coating  of  Class  No.  1,  and 
of  an  anti-fouling  coat,  manufactured  mostly  from  tallow, 
stearine,  rosin,  and  various  co^jper  preiiarations.  This  last 
coat  has  to  be  heated  before  it  is  applied.  It  is  applied  to 
a  considerable  thickness,  and  the  cost  of  application  is 
greater  than  that  of  varnish  jjaints ;  moreover,  on  re- 
docking,  the  vessiel  requii-es  a  considerable  amount  of 
scraping  before  she  can  be  re-coated,  a  process  not  generally 
necessary  in  respect  of  varnish  paints. 

The  manufacturers  of  compositions  generally  keep  the 
ingredients  they  use,  and  the  process  of  manufacture,  as  a 
trade  secret ;  patents,  which  formerly  have  been  a  basis 
of  manufacture,  have  now  expired.  The  name  of  the 
manufacturer  is  practically  the  only  guarantee  which  ship- 
owners and  naval  authorities  have  for  the  quality  of  their 
supplies.  The  processes  of  manufacture  of  all  succes.sful 
compositions  have,  however,  narrowed  down  into  limits  well 
known  to  the  trade,  and  possess  a  great  deal  of  similarity. 
The  expiry  of  the  various  patents  has  made  these  processes 
common  property,  and  tlie  time  has  therefore  arrived  when 
they  may  be  discussed  without  eitlier  advertising  or 
depi'eciatiiig  anyone's  propierty.  By  a  scientific  exjiosition 
of  this  subject,  1  consider  the  interests  of  both  consumer  and 
manufacturer  may  be  served,  and  a  feeling  of  confidence 
established  on  the  part  of  consumers,  who  hitherto  were 
left  almost  entirely  in  the  dark  in  regard  to  the  nature 
of  the  goods  which  they  bought. 

The  large  majority  of  the  70  compositions  nianufaclured 
in  the  United  Kingdom  are  made  on  a  veiy  small  scale, 
and  they  were  mostly  called  into  life  during  the  evolntionaiy 
period  of  compositions  by  people  who  thought  they  had 
invented  a  new  process,  when,  as  a  matter  of  fact,  they 
were  only  repeating  a  process  already  in  use  by  other 
makers.  With  two  or  three  exceptions  they  are  varnish 
paints,  manufactured  according  to  methods  hereinafter 
described.  Over  60  contain  large  or  small  quantities  of 
copper,  and  some  of  them  also  arsenic ;  only  eight  or  nine 
contain  mercuiy  or  mercury  and  copper,  and  these  latter 
are  the  compositions  made  by  the  larger  firms  in  the  trade. 
Many  of  the  smaller  makers  sell  their  goods  at  a  price  at 
which  a  bond-fide  composition,  made  so  as '  to  give  good 
results  in  trying  trades,  cannot  be  produced.  They  are 
mostly  used  on  tramp  steamers  in  the  Black  Sea,  North 
Atlantic,  and  also  the  home  coasting  trades,  where,  under 
favourable  chcumstances,  they  may  keep  a  ship  clean  for 
six  or  nine  months,  or  even  more.  But,  were  they  exposed 
to  a  real  test — i.e.,  if  a  ship  coated  with  such  compositions 
were  lying  in  a  fouling  port  for  a  few  weeks — they  would 
utterly  fail.  For  special  tests  some  of  these  compositions 
may  be  made  extra  strong — that  is,  a  largely  increased 
percentage  of  anti-fouling  material  may  be  added — and  in 
such  cases  they  may  give  good  results.  But  an  analysis  of 
the  quality  usually  supplied  would  prove  to  a  shipowner  con- 
versant with  the  composition  trade  that  some  of  these 
compositions  are  by  no  means  cheap  at  the  low  prices  at 
which  they  are  sold ;  that,  in  fact,  it  is  unwise  for  ship- 
o\Miers  to  buy  them  at  any  price.  In  order  to  have  some 
security  for  the  quality  of  the  goods  they  are  purchasing, 
the  larger  consumers  will,  I  should  say,  eventually  study 
this  question,  fix  their  own  analysis  for  the  type  of  com- 
position they  require,  and  invite  makers  to  comi>ete  for 
their  supplies  on  the  basis  of  such  analysis. 

I  do  not  wish  to  suggest  that  the  analysis  will  prove  to 
be  an  absolute  guarantee  of  quality,  for  the  same  materials 
may  be  used  of  a  better  or  of  an  inferior  quality,  and 
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substauces  like  coiajiusitioiisi  coiitaiuiiig  iiuuiy  urgaiiic 
iiigredients  caiuiot  be  so  clearly  defined  by  analysis  as 
inorganic  chen;icals.  Still,  I  think  the  time  has  come  when 
manufacturers  and  consumers  should  combine  to  standardise 
these  goods,  with  a  view  to  ensuring  a  uniform  and  reliable 
article. 

Among  the  few  manufacturers  in  Gre;it  Britain  who  make 
varnish  paints  with  nieivury  and  copper  as  above  described 
are  the  largest  firms,  who  not  only,  between  them,  supply 
tlie  large  bulk  of  the  home  trade,  but  also  some  80  per  cent 
or  more  of  the  woi  ld's  exjiort  trade  of  compositions. 

In  Germany  some  eight  or  nine  comi)ositions  are  made, 
all  of  them  varnish  paints,  and  most  of  them  with  copper 
and  mercurial  compounds.  In  Holland  tliere  are  two  firms 
making  compositions  of  good  (juality  on  the  same  basis. 
In  France  some  live  or  six  compositions  are  made,  all  vanaisli 
jiaints,  nearly  all  containing  large  quantities  of  copper 
compounds,  one  or  two  of  them  also  with  mercury  and 
copper  compounds  combined.  In  Italy  some  seven  or  eight 
local  compositions  are  made,  almost  all  on  tlie  basis  of 
copper  oxide.  These  are  reliable  for  four  to  six  months 
for  vessels  trading  in  the  Mediterranean.  I  refer  later  on 
to  the  use  of  copper  oxide.  In  Austria-Hungaiy  composi- 
tions are  manufactured  by  two  or  three  firms,  whose 
principal  product  is  a  heavy  grease  composition,  referred 
to  later  on. 

In  America  the  three  priiicijial  British  firms  have  branch 
factories  and  affiliated  comjianies,  who  supply  at  least  9U 
]ier  cent  of  the  iron  and  steel  shijjping  docking  in  the 
United  States,  but  the  States  are  the  home  of  the  so-called 
copper  compositions  for  wooden  vessels,  yachts,  etc.,  and 
these  latter  comimsitions  are  sold  all  over  Europe  and 
lai'gely  used  on  wooden  fishing  vessels.  They  are,  however, 
unsuitable  for  steel  and  iron  ships.  Several  other  countries 
have  branch  factories  of  British  firms,  others  small  local 
undertakings,  all  of  which,  however,  were  only  started 
during  recent  years. 

Before  I  go  into  further  details  of  manufacture,  and  the 
chemical  pi'ocesses  upon  which  the  efficacy  of  these 
compositions  is  dependent,  it  may  be  well  to  refer  to  the 
jirocess  of  sheathing  iron  and  steel  vessels  with  wood  and 
copper  or  yellow  metal  plates.  This  latter  process  was 
never  adopted  to  any  extent  in  the  merchant  marine,  but 
it  was  favoured  by  the  navies  of  various  countries, 
))articularly  in  respect  of  vessels  which  were  stationed  at 
distant  ports  where  no  dry-dock  accommodation  was  avail- 
able. Sir  William  H.  White  read  a  ])a)>er  some  seven  yeai  s 
ago  before  this  institution,  in  which  he  explained  the 
latest  and  most  perfecti  process  adopted  by  himself  in  regard 
to  our  own  Admiralty.  At  best,  however,  this  process  of 
protecting  ships'  bottoms  was  expensive,  and  not  uniform 
in  its  efficacy.  As  a  result  it  has  now  been  jiractically 
abandoned  by  most  of  the  navies  of  the  world,  jiarticularly 
as  the  manufacture  of  compositions  has  in  the  meantime 
made  considerable  progress,  and  as  dry-dock  accommodation 
in  various  ports  of  tlie  world  has  been  extended.  The 
inefficac}^  of  the  sheathing  process  was  no  doubt  due  to  the 
great  difficulty  of  obtaining  a  permanent  effective  insula- 
tion with  the  aid  of  wood,  which  a  few  months  after 
immersion  becomes  saturated,  and  loses  in  some  measure 
its  insulating  capacity.  I  may  here  refer  to  such  an 
instance  in  the  Russion  cruiser  Pamyat  Merkurija.  This 
vessel,  some  six  or  seven  years  ago,  was  stationed  on  the 
coast  of  Siberia,  and  it  was  found  that  her  bottom  fouled 
much  more  quickly  than  that  of  vessels  coated  with 
composition.  As  a  result,  when  in  dry  dock,  a  large  patch 
of  composition  was  applied  over  the  copper  sheathing. 
Some  time  later  the  vessel  had  again  entered  dock  on 
account  of  a  foul  bottom,  when  it  was  found  that  tlie  coppei' 
slieadiing  was  covered  with  marine  growth,  while  the  part 
coated  with  composition  was  jierfectly  clean.  This  result 
was  probably  due  to  insufficient  insulating.  The  galvanic 
current  which  had  been  set  up  between  the  metal  sheathing 


and  the  ship's  hull  jjrevented  the  former  from  forming 
oxichloride  of  copper  solution,  and  the  effect  was  that  the 
disintegration,  which  should  have  taken  place  on  the 
co])per  sheathing  by  the  contact  with  sea  water,  concen- 
trated itself  upon  the  iron  and  steel  parts  of  the  vessel. 
I  believe  our  own  Adniii-alty  have  had  some  exjjeriences 
not  very  dissimilaa'.  As  soon  as  the  disintegration  of  tho 
copper  stopped,  there  was  nothing  to  j^revent  the  fouling 
of  the  copper  plates  ;  similar  results  have  been  shown  when, 
some  thirty  or  forty  years  ago,  it  was  tried  to  economise 
copper  sheathing  on  wooden  vessels  b}'  fastening  some  zinc 
plates  to  the  bottom.  Until  these  zinc  plates  had  been 
destroyed  the  copper  plates  were  preserved,  and  there  was 
nothing  to  prevent  barnacles,  acorn  shells,  and  seagrass 
from  attaching  themselves. 

I  iniglit  here  also  refer  to  an  attempt  which  was  made 
seven  years  ago  to  protect  an  iron  vessel  by  electro- 
de])ositing  copjier  on  her  bottom.  A  syndicate  was  formed 
in  America  for  the  purj)Ose  of  exploiting  this  process.  As 
they  failed  to  pursuade  the  United  States  naval  authorities 
and  jirivate  shipowners  to  place  a  vessel  at  their  disposal 
for  this  pur])ose,  they  bought  a  tug  called  the  Assistance, 
and  placed  her  in  diy  dock,  completely  removed  all  paint 
and  rust,  and  constructed  coffer  dains,  which  were  fitted 
to  vai  ious  jiarts  of  her  hull ;  these  coffer  dams  were  filled 
with  a  copper  solution,  which  was  electro-deposited  on  the 
vessel's  bottom.  The  result  of  this  experiment  was,  that 
after  three  years  the  vessel  Mas  found  to  be  severely 
damaged  by  corrosion.  A  friend  of  mine  sent  from  America 
lai'ge  flakes  of  copper  which  had  been  removed  fi'om  her 
bottom,  and  which  showed  thick  layers  of  rust  on  the  inner 
side.  The  exjieriment  was  then  stoj^ped,  and  llie 
Assistance  was  sold  to^  one  of  the  Southern  States,  wheie 
she  was  soon  after  condemned. 

Coming  now  to  the  question  of  the  manufacture  of 
compositions.  Professor  Lewes,  in  his  paper  of  1889,  pointed 
out  many  of  the  strange  ingredients  with  which  some 
inventors  have  tried  to  prevent  fouling.  A  great  many 
jieople,  even  among  those  connected  with  shipping,  who  have 
had  a  little  practical  experience,  "do  not  even  now  under- 
stand clearly  the  actual  cause  which  prevents  fouling. 
Some  have  thought  that  an  exceedingly  smooth  surface 
would  have  this  effect;  others  have  tried  to  obtain  it  with 
organic  poison;  others,  agaui,  by  a  supposed  process  of 
exfoliation,  which  hi  reality  should  be  dishitegration,  for, 
so  far  as  my  experience  goes,  no  paint  or  composition  has 
over  been  successfully  applied  which  possessed  the  capacity 
to  exfoliate,  or,  so  to  say,  shed  one  of  its  coats  after  it 
had  conuneiiced  to  foul,  thereby  cleaning  the  bottom  of 
the  vessel.  Prt)fessor  Lewes,  in  1889,  referred  to 
the  large  quantities  of  mercurial  and  copper  preparations 
which  were  being  used  by  manufacturers  at  that  time,  and 
he  exjiressed  himself  sceptical  as  to  the  practical  necessity 
of  their  presence  in  an  eff'ei'tive  composition.  Since  that 
time  the  efficacy  of  nearly  all  corupositions  has  been  con- 
siderably increased,  so  that,  for  instance,  many  of  His 
Majesty's  naval  vessels  at  the  home  stations,  which  formerly 
had  to  be  docked  every  six  months,  are  now  docked  only 
once  in  twelve  months.  This  increased  efficacy  is,  how- 
ever, due  to  the  fact  that  since  Professor  Lewes  read  liis 
jiaper  the  percentage  of  copper  and  mercurial  compounds 
in  compositions  has  been  fui+her  largely  increased. 

My  experience  of  compositions  extends  to  personal 
obsei-vation  over  a  jieriod  of  nearly  thirty  years,  and  I  have 
thoroughly  satisfied  myself  that  the  principal  cause  of  the 
efficacy  of  compositions  is  due  to  the  fact  that  the  mercurial 
and  copper  compounds  they  contain  form,  by  contact  with 
sea  water,  a  very  thin  layer  or  film  of  chloride  solution  of 
the  respective  metals,  and  that  these  chloride  solutions  are 
destructive  to  the  organisms  which  try  to  attach  theniselves 
to  a  ship's  bottom.  These  oi-ganisms  consist  chiefl}'  of 
sjiores,  lai-vie,  etc.  The  chloride  solutions  of  cop]3er  and 
mercury  have  the  effect  of  coagulating  albumen,  and  it  is 
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probably  this  which  causes  the  destruction  of  the  organisms 
ut  the  moment  they  try  to  attach  themselves  to  the  bottom 
of  a  vessel  coated  with  an  effective  composition.  If  a  plate 
covered  with  such  a  composition  is  left  foi'  a  few  days  in 
sea  water  near  the  shore,  where  these  organisms  abound, 
and  is  then  lifted  out  of  the  water,  and  the  water  is  allowed 
to  drip  from  it  into  a  vessel,  it  will  be  found  by  microscopic 
examination  that  all  organisms  which  are  contained  in 
that  water  are  dead.  The  same  result  is  obtained  by  the 
immersion  of  a  plate  of  copper  or  yellow  metal. 

During  the  years  1896  and  1897  I  proceeded  to  Genoa, 
and  remained  there  for  seven  months,  carrying  on  experi- 
ments on  the  effect  of  vai-ious  materials  used  in  the  manu- 
facture of  compositions.  In  this  connection  I  obtained 
peiinission  to  put  experimental  patches  on  the  large  fleet  of 
vessels,  about  120  in  number,  owned  by  the  Navigazione 
Generale  Florio  Kubattino,  most  of  whicli  dock  regularly 
ii!  Genoa,  and  are  employed  in  the  Mediterranean  trade, 
where  they  foul  so  rapidly  tliat  they  have  to  dock  every 
four  to  six  months.  I  applied  patches  of  about  one 
hundred  different  compositions  to  some  eight)'  boats  hi  sucli 
a  way  that  each  vessel  i-eceived  about  half  a.  dozen  patches 
two  yards  wide  from  light  line  to  keel.  I  alsO'  painted  a 
large  number  of  plates  with  various  compositions,  and 
immersed  these  plates  about  a  yard  below  the  water  line 
in  a  part  of  Genoa  Harbour  where  fouling  was  very  rajiid. 
1  nmst  here  mention  that  in  these  expeiuments  I  used  only 
varnish  paints,  and  none  of  the  grease  paints  which  are 
applied  hot.  The  compositions  whicli  I  tried  were  made 
with  various  varnishC'S,  capable  of  offering  various  degrees 
of  resistance  to  the  action  of  sea  water ;  that  is,  some 
varnishes  were  made  so  as  to  enable  the  paint  to 
disintegrate  very  rapidly — others  were  made  so  as  to  give 
the  maximum  resistance.  The  results  were  clearly 
discernible  on  re-docking  the  vessels,  as  some  of  the  patches 
were  found  covered  with  marine  growth  which  grew  quite 
up  to  the  next  patch,  and  others  were  clean  or  comparatively 
so.  On  going  into  details  I  had  ample  corroborative 
evidence  that  the  efficacy  depended  almost  entirely  on  the 
percentages  of  copper  and  mercurial  compounds  contained 
in  the  paint ;  that  is,  the  larger  the  percentage,  the  higher 
the  effect  and  the  cleaner  the  patch.  These  results 
coincided  with  a  long  personal  experience  which  I  had  of 
various  compositions,  and  through  other  experiments,  and 
are  corroborated  also  by  the  experience  of  many  friends 
and  collaborators.  I  can,  therefore,  express  my  firm 
conviction  that,  with  the  knowledge  of  inaimfacture  so  far 
familiar  to  the  composition  trade,  it  is  not  possible  to 
make  effective  anti-fouling  compositions  with  small 
percentages  of  copper  and  mercurial  compounds,  as 
advocated  by  Professor  Lewes  in  1889. 

Coming  now  to  the  question  of  disintegration,  I  would 
like  to  point  out  how  far  this  may  be  effective  foi- 
preventing  any  fouling  which  may  form  on  a  ship's  bottom, 
and  of  removing  fouling  which  has  already  attached  itself. 
If  chloride  solutions  are  to  be  continuously  formed  by  the 
combination  of  sea  water  with  mercurial  and  copper  coni- 
]iounds,  the  body  of  the  paint  must  be  capable  of  being 
gradually  dissolved  in  sea  water,  and  this  may  be  called 
the  jjrimary  disintegration  by  which  fouling  is  prevented. 
In  regard  to  the  grease  compositions,  however,  it  is  possible, 
owing  to  the  soft  nature  of  their  body,  that  fouling,  which 
has  already  attached  itself,  may  be  removed  or  stripped  oft" 
by  surface  friction  as  soon  as  the  vessel  begins  to  steam 
through  the  water ;  this  I  would  call  secondary  disintegra- 
tion. Varnish  paints,  liowever,  do  not  allow  the  removal 
of  fouling  by  this  secondaiy  disintegi'ation,  and  at  best  the 
same  is  only  effectual  in  special  cases.  For  instance,  a 
balana  or  aconi  shell  may  attach  itself  to  one  of  these  grease 
compositions,  and  if  it  is  allowed  to  grow  for  a  few  weeks 
its  shell  would  penetrate  through  the  layer  of  composition 
to  the  bare  iron,  a  phenomenon  I  frequently  observed  at 
the  time  when  zinc  white  and  tallow  were  largely  used  for 


the  protection  of  sliiits.  In  such  cases  surface  friction 
would  not  remove  such  a  growth.  As  a  matter  of  fact,  the 
grease  coiniwsitions  now  in  use  contain  considerable  per- 
centages of  copper,  and  in  some  instances  also  mercurial 
compounds,  and  they  therefore  rely  much  more  on  their 
poisonous  effect  than  on  their  capacity  to  disintegrate. 

In  comparing  the  two  classes  of  compositi.>n — that  is,  the 
varnish  compositions  o^nd  the  grease  comjtositions — with 
one  another,  it  may  be  desirable  to  offer  a  few  remarks.  As 
regards  grease  compositions,  there  are  again  two  classes,  one 
of  which  contains  only  copper  compounds,  and  is  applied  iua 
comparatively  thin  layer,  and  the  second  of  which,  besides 
copper  preparations,  also  contains  lead  and  mercuiial 
compounds,  and  is  applied  to  more  than  double  the  thick- 
ness of  the  first.  In  comparing  the  two  types  with  varnish 
paints,  I  regard  the  earlier  and  lighter  type  as  about  equal 
to  the  varnish  paints  for  protection  against  rust,  but  the 
heavier  type  is  probably  superior.  As  regards  fouling,  they 
are  about  equal  to  the  best  vamish  paints,  though  in  some 
tj-ades  the  latter  have  shown  better  results  ;  while  in  others, 
liarticulaily  the  Mediterranean,  these  grease  compositions 
have  given  most  excellent  results.  But  there  are  several 
drawbacks  comiected  with  their  use :  Firstly,  the  surface 
which  they  present  causes  greater  surface  friction  than  is 
caused  by  first-class  varnish  paints.  I  may  here  mention 
that  Professor  Scliuette,  naval  architect  of  the  North 
German  Lloyd,  and  in  charge  of  the  North  German  Lloyd 
experimental  tank,  iiainted  perfectly  smooth  paraffin  models 
with  a  varnish  paint,  and  obtained  an  increase  of  speed  of 
2  jier  cent.  The  Admiralty  have  also  made  comparative 
trials  of  the  speed  obtained  with  torpedo-boat  destroyers 
coated  with  varnish  jiaint  as  compared  with  a  heavy  grease 
composition,  and  these,  I  believe,  have  shown  considerable 
advantage  hi  favour  of  the  varnish  paint.  The  second 
drawback  is  that,  on  re^docking,  vessels  previously  coated 
with  grease  composition  have  to-  be  scraped,  so  as  to  remove 
all  grease  composition,  before  they  can  be  re-coated,  which 
causes  additional  expense  and  loss  of  time.  Tlie  third 
drawback  is  the  great  additional  cost  of  the  heavier  type  of 
grease  composition.  I  believe  the  scraping  and  painting 
of  a  battleship  with  this  heavy  grease  composition  costs  at 
least  three  times  as  much  as  scraping  and  painting  with 
a  varnish  paint.  Against  these  disadvantages  it  is  claimed 
that  on  re-docking  after,  say,  twelve  months,  this  heavy 
type  of  grease  composition  can  be  cleaned  and  patched 
where  necessary,  and  that  it  will  then  last  for  a  second 
year;  this,  however,  is  not  realised  in  every  instance. 
Taking  everything  into  consideration  on  the  score  of 
economy  and  of  speed,  I  consider  the  vai'nish  paint  will  in 
the  long  run  prove  to  have  the  advantage ;  moreover,  the 
dry-dock  accommodation  in  all  parts  of  the  world  is 
increasing,  and  the  cost  of  docking  is  diminishing,  so  that 
tlie  tendency  is  to  dock  vessels  frequently,  and  to  spend 
as  little  on  each  docking  and  pauiting  as  possible. 

In  Northeni  climates  grease  compositions  have  found 
little  favour;  in  the  mercantile  marine  they  are  used  only 
to  a  veiy  small  extent,  one  of  the  reasons  being  that  a 
vessel  cannot  be  pi'operly  scraped  and  coated  with  them 
during  the  twenty-four  houi-s  generally  devoted  to  this 
process. 

(To  he  continued.) 


X  New  Type  of  Battleship. — The  London  correspondent  of 
liirvi'uKjhain  I'aft  learns  from  a  prominent  official  quarter  that 
designs  are  being  prepared  at  the  Admiralty  for  an  entirely 
new  type  of  battleship.  Various  sections  of  the  plans  have 
already  been  sent  to  the  dockyards  for  the  consideration  of  the 
Constructor's  Department,  and  it  is  believed  that  when  the 
designs  are  completed  they  will  mark  the  most  significant  de- 
parture in  naval  construction  which  lias  been  witnessed  for  many 
years,  especially  as  far  as  the  weight  and  power  of  armament 
iu  relation  to  the  size  of  the  ship  are  concerned. 
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FIRE  FLOATS. 


Messrs.  Merrtweatiier  and  Sons,  of  Greeiuvieh,  may, 
without  doubt,  claim  to  liave  had  more  experieute  in  the 
construction  of  fire  engines,  both  asliore  and  afloat,  tlian 


shown  in  the  photograph,  fig.  1,  and  also  in  the  drawings, 
fig.  2.  The  liull  is  32  ft.  in  length,  9  ft.  6  in.  beam,  and 
2  ft.  6  in.  draught.  Owing  to  the  absence  of  a  funnel  and 
the  compact  nature  of  the  maclunery  the  float  is  able  to 
pass  under  a  bridge  which  lias  a  clear  headway  of  only 


Fia.  1.— FIRE  FLOATS. 


any  otlier  tirm  in  the  United  Kingdom,  and  it  is  clear  that 
they  do  not  intend  tO'  stand  still,  but  intend  to  maintain 
their  position  as  pioneers  in  the  special  branch  of  industry 
in  connection  with  ^^hich  they  are  famous  pi-actically 
througliout  the  world.  Their  fire  floats,  the  pumi)ing  and 
propelling  machinery  of  which  is  driven  by  steam,  are  so 


4  ft.  6  in.  from  tlie  water  level,  which  enhances  its  useful- 
ness in  the  special  case  under  notice,  the  float  sIiom'd  having 
been  built  for  Messrs.  Huntley  and  Palmer  for  use  on  the 
canal  passing  their  works.  The  machinery  comprises  two 
•30  hoi-se  power  four  ])etrol  cylinder  motors  mounted  on 
the  same  bed  plate.     Each  motor  drives  a  Hatfield  higli- 


FiG.  2. 


well  known  as  to  render  detailed  description  unnecessary ; 
but  in  reviewing  their  latest  innovation  we  may  perhaps 
be  excused  for  illustrating  a  few  of  their  typical  steam  fire 
floats  by  way  of  comparison. 

The  novelty  to  which  we  refer  is  a  fire  float  in  which  the 
whole  motive  power  both  for  pumps  and  jjropulsion  is 
derived  from  petrol  motors.    The  arrangement  is  clearly 


speed  treble-barrel  pump.  Both  jiumps  deliver  to  the  same 
main,  which  in  turn  supplies  four  jets,  two  forward  and  two 
aft.  Tliese  jets  are  used  for  propulsion,  thus  dispensing 
with  an  auxiliary  propelling  engine.  By  shutting  off  one 
jet  at  each  end  the  boat  may  be  caused  to  swing  round. 
The  jets  are  controlled  by  levers  on  the  deck.  Six  jets 
for  fire-extinction  purposes  are  provided,  being  supplied 
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by  conuections  off  the  main,  and  controlled  by  rack  valves. 
A  monitor  is  also  to  be  fitted,  in  order  to  enable  one  large 
stream  of  water  to  be  delivered  when  desired.  The  suction 
for  the  pinnps  is  taken  from  each  side  of  the  boat,  and  large 
suction  and  deliveiy  air  vessels  are  provided. 


I 


Fio.  :i. 

The  engines  drive  the  jjunijis  tlirough  lever-expanding 
clutches  and  spur  gearing,  and  the  engines  and  pumps  can 
be  driven  together  or  independently.  High-tension  electric 
ignition  is  employed  on  the  motors,  duplicate  accumulators 
and  coils  being  fitted.  The  petrol  tanks  contain  a  supply 
of  oil  sufficient  to  last  ten  hours,  and  float-feed  carburettors 


FlO.  4. 

are  used.  The  exhaust  is  silenced  by  means  of  exhaust 
boxes  at  each  side  of  the  boat.  The  maximum  deliveiy 
of  the  pumps  when  both  are  employed  is  600  gallons  per 
minute  at  a  pressure  of  1001b.  per  square  inch.  The  float 
has  given  veiy  satisfactoiy  results  on  trial. 

Perhaps  the  chief  advantage  of  a  "  petrol  fire  float  "  over 


a  '■  steam  fire  float"  is  that  it  is  always  ready  for  immediate 
use,  although  many  of  the  steam  floats  already  built  by 
Messrs.  Meriyweather  can  2)ractically  claim  this  readiness 
in  that  they  are  usually  fitted  with  a  special  quick  steam- 
raising  water-tube  boiler  capable  of  getting  uj)  steam  from 
cold  water  in  eight  minutes  from  the  time  of  ligliting  the 


Fio.  ■). 

fire.  In  their  larger  steam  floats  using  an  ordinary  marine 
boiler  a  quick  steam-raising  water-tube  boiler  is  usually 
fitted  in  addition  for  use  in  emergencj^ 

In  tlie  exanq)les  of  steam  floats  selected,  figs.  and  -1 
illustrate  a  twin-screw  fire  float  which  was  supplied  for  use 
at  l?ostotl'-on-Don,  Russia.  The  capacity  of  the  pumj^s  i.s 
1,000  gallons  per  minute.  The  [nmips  are  of  the  well- 
known  ''Greenwich  Fire  Pump''  pattern,  and  may  be  seen 
in  the  view  of  the  engine  room,  which  also  shows  the 
propelling  engine  and  donkey  pumps — suction  through  both 
sides  and  through  the  deck  plate  for  salvage  work. 
Deliveries  to  deck  for  hose  pipes  and  to  a  monitor  for  a 


Fio.  6. 

large  stream  are  also  to  be  seen.  Fig.  5  illustrates  the 
engine  room  of  a  steam  fire  float  sup})lied  to  Shanghai,  the 
capacity  of  the  pumps  in  this  case  being  1,500  gallons  per 
minute.  Figs.  6  and  7  show  a  float  of  larger  capacity  still. 
This  vessel,  the  Triton,  was  supplied  to  the  Mexican  Govern- 
ment for  Vera  Cruz  Harbour,  and  crossed  the  Atlantic  under 
it  own  steam,  a  severe  test  for  the  propelling  power  of 
such  a  comparatively  small  sea-going  vessel.  The  pumps 
are  capable  of  delivering  2,000  gallons  per  minute.  The 
view  of  the  engine  room  shows  the  fire  pumps,  compound 
high-pressure  propelling  engine,  quick  steam-raising  boiler, 
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and  coudensiug-  puiiipb.  This  vessel  also  lias  electric  li<>-lit- 
iiig  ])l;uit  for  incandescent,  lamps,  and  for  a  large  projector 
i>n  deck.  Suction  is  thi-ough  the  sides  and  through  deck 
plate  for  salvage  work.  '  Deliveries  are  also  made,  as  usual, 
to  deck  for  hose  and  for  monitor  for  a  large  stream. 

"Whether  in  the  near  future  Messrs.  Menyweather  will 
he  ajii)lying  petrol  motors  to  the  jiunips  and  ]iro])idsion  of 


Fig.  7. 

sea-going  fire  tloats  we  are  unable  to  say,  but  there  is  no 
douljt  that  after  thorouglily  testing  the  application  upon 
the  canal  float  first  referred  tn,  which  has  given  great 
satisfaction,  they  will  lose  no  opportunity  of  considering 
the  advisaljilty  of  experimenting  on  a  larger  scale. 
Whether  liydraulic  propulsion  will  in  sucli  a  case  bo 
suljstituted  for  the  usual  steam  engine  and  screw  proj)eller 


Fig.  8.  . 

is  also  a  question  they  are  best  able  to  answer ;  but  in  a 
large  sea-going  float  it  would  certainly  appear  more 
desii'a.ble  to  have  an  independent  powerful  oil  motor  driving 
a  sci-ew,  as  the  pi'opelling  power  is  moi'e  than  likely  to  be 
required  in  a  hai'bour  subject  to  rough  weather  simul- 
taneously with  the  pumps,  and  without  interfering  with  the 
capacity  of  the  latter. 


THE  ADMIRALTY  AND  SALVAGE  CONTRACTS. 

THE  EAISING  OF  SUBMARINE  Al. 

In  a  letter  to  the  Times  Sir  John  Leag,  M.P.,  writes  ;  — 

We  are  all  i>roud  of  our  ravy,  its  officers,  and  fleets.  It  was 
therefore  a  surprise  and  astonishment  to  many  that  the  British 
Admiralty  liad  to  call  in  a  foreign  salvage  comjjany  to  raise  the 
submarine  Al,  not  liaving,  as  I  was  informed  by  its  Secretary 
in  the  House  of  Commons,  a  salvage  corps  ot  its  own.  To 
persons  familiar  with  salvage  operations  it  appeared  extraordi- 
nary that  a  whole  month  was  required  to  lift  a  comparatively 
small  vessel,  which,  if  she  had  been  sunk  in  the  Thames,  would 
have  been  raised  by  the  Thames  Conservancy  in  three  or  four 
days.  It  was  painful  to  witness  the  protracted  suspense  week 
after  week  in  wliieh  the  friends  of  the  submerged  officers  and 
men  were  needlessly  kept,  eoiiscqnent  on  the  unwise  adojjtion 
of  an  luisuitablc  method.  And  it  was  finally  demonstrated  that 
if  the  Admiralty  had  used  their  own  plant  and  ajjpliances  imme- 
diately after  the  aecideut,  the  Al  might  have  been  raised 
within  a  week  of  her  being  fully  submerged. 

Ihe  two  questions  I  addressed  to  the  Admiralty  in  the  Housl' 
of  Commons  brought  to  me  a  mass  of  communications  from  men 
of  large  experieiiee  as  salvors  in  connection  with  the  mercantile 
marine.  With  yoiu'  jjerinission  I  jjropose  to  give  as  concisely 
as  possible  the  information  which  has  reached  me,  with  the  sole 
desire  that  it  may  induce  the  Admiralty  to  relieve  the  BritisTi 
Navy  from  the  reproach  of  being  compelled  to  invite  foreign 
assistance  in  a  small  emergency,  and,  having  all  the  resources 
of  the  country  at  its  command,  to  loss  no  time  in  forming  a 
salvage  corps,  and  cqiujiping  it  with  the  needful  appliances  for 
dealing  with  wrecked  and  sunken  vessels. 

With  respect  to  .-Vl  submarine,  it  may  be  remarked  first  of 
all  that  the  weather  conditions  recorded  in  the  daily  reports 
issued  by  the  Meteorological  Office  show  that  from  March  18th 
to  28th  the  state  of  the  sea  in  the  Channel  was  smooth,  on 
only  two  days  was  there  a  slight  disturbance  "  of  the  water, 
and  on  one  a  "moderate"  sea.  The  remarks  on  the  direction 
and  force  of  the  wind  are  "  light,"  "  gentle  breeze,''  and 
"moderate."  On  two  days  there  was  a  "fresh  breeze."  On  any 
of  these  days,  if  the  submarine  had  been  in  the  I'hanies  under 
exactly  the  same  conditions,  48  hours  would  have  been  ample 
time  to  sling  her  and  take  her  into  a  better  position,  if  not 
direct  into  dock. 

Captain  Bacon,  in  his  evidence  at  the  inquest,  as  reported  in 
the  Times,  stated  that  there  would  be  no  difficulty  in  lifting  a 
vessel  under  ordinary  circumstances.  "  In  this  case  there  was 
a  considerable  weight  to  lift,  and  it  was  considered  advisable  to 
blow  the  water  out  of  the  boat.  At  the  Nab  there  is  a  good 
deal  of  '  wash,'  and  they  might  have  gone  on  parting  hawsers 
one  after  the  other  with  a  deadweight."  He  afterwards  stated 
that  the  submarine's  lifting  weight  was  150  tons.  He  acknow- 
ledged that  the  simplest  way  to  lift  a  submarine  is  to  manipulate 
all  the  hawsers  from  the  surface.  "  As  a  rule,"  he  said,  "there 
is  no  difficulty  in  getting  a  hawser  under  the  bow  and  stern  of 
a  submarine  if  she  is  lying  on  the  bottom ;  it  is  the  simplest 
way  to  sweep  her  oft'  the  bottom.  You  can  have  the  hawsers 
under  the  bow  and  stern  very,  much  quicker  by  sweeping.  You 
can  always  sweep  your  hawsers  under  her  fore  and  aft." 

In  these  later  statements  all  experts  agree,  and  are  therefore 
surj)rised  that,  with  comparatively  so  small  a  weight  to  lift  as 
1.50  tons,  any  other  plan  was  considered  than  that  which  was 
ultimately  adopted,  when  it  was  seen,  after  weeks  of  failure, 
that  shiL"  eould  not  be  lifted  alone  by  the  attempt  to  blow  the 
water  out  of  her,  and  that  it  was  necessary  to  supplement  the 
pneumatic  plan  with  one  in  more  general  use.  In  regard  to 
parting  hawsers,  the  guaranteed  breaking  strain  of  a  7  in. 
flexible  steel  wire  rope  according  to  Admiralty  requirements  is 
113  t(ms  on  the  single  part,  so  that,  if  the  submarine  had  been 
slung  with  two  such  wires,  the  four  parts  would  have  had  a 
breaking  strain  of  452  tons,  and,  as  40  fathoms  of  such  rope 
weighs  just  under  three-quarters  of  a  ton,  it  is  difficult  to  under- 
stand the  "  enormous  weight  of  hawsers  "  said  to  he  required. 
Experts  are  at  a  loss  to  understand  why  hawsers  were  not  at 
once  swept  undei  bow  and  stern  from  the  surface  and  taken  to 
Admiralty  lighters  and  the  submarine  hove  up,  or,  if  beyond  the 
heaving  jjower  of  available  lighters,  the  wires  "  taken  to  "  on 
one  lighter  and  a  tidal  lift  taken. 

In  the  Thames  this  operation  is  constantly  done  by  the  Con- 
servancy with  small  vessels,  and  the  average  time  of  slinging 
is  only  a  few  hours.  Tlie  vessels  are  usually  taken  into  about 
14  feet  less  water  in  one  tide.  If  this  course  had  been  adopted 
with  the  Al,  two  tides  would  have  been  ample  time  to  take  her 
right  into  dock.  Captain  Bacon  admitted  that  her  sides  were 
strong,  and  that  there  was  no  difficulty  in  getting  the  hawsers 
under  bow  and  stern.  Ho  pointed  out  the  difficulty  attending 
diving  operations,  especially  where  there  is  a  s-trong  tide. 
Siirely  this  was  a  reason  for  not  adopting  a  method  under  which 
divers  were  necessary. 

Under  the  system  of  lifting  with  air,  whenever  attemi>ted,  it 
is  also  necessary  to  have  pontoon  assistance  in  order  to  keep 
the  vessel  in  trim,  and  prevent  capsisiug.     The  paddle  steamer 
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Edith,  sunk  at  Holyhead,  and  the  Brother  Jonathan,  sunk  in 
the  Mersey,  after  many  costly  experiments  with  air,  had  to  be 
lifted  entirely  with  pontoons.  Indeed,  the  air  system  has 
proved  so  costly  and  uncertain  that  it  is  seldom  attempted. 

 When  sunken  vessels  of  thousands  of  tons  can  be 

casilj'  lifted  by  firms  like  the  East  Coast  Salvage  Company  and 
the  Thames  Conservancy,  it  is  extraordinary  that  the  Admiralty 
by  employing  a  foi'eign  salvage  company  should  practically  con- 
fess itself  unable  to  appreciate  the  good  work  done  by  our  own 
countrymen,  and  shirk  the  responsibility  of  undertaking  such 
work  itself. 

The  system  of  lifting  by  pontoons  with  the  tidal  rise  has 
now  proved  far  superior,  both  in  tim.o  and  cost,  to  that  of 
blowing  air  into  the  vessel,  and  in  most  of  our  home  waters 
could  be  successfully  adopted.  I  have  before  me  a  list  of  vessels 
salved  by  the  lato  Mr.  Wood,  of  the  Thames  Conservancy,  from 
1882  to  1901,  by  lifting  pontoons,  the  total  craft  for  the  20 
years  being  858.  with  a  registered  tonnage  of  145,972  tons, 
ranging  from  a  small  barge  to  vessels  carrying  3,000  tons  of 
cargo,  and  some  of  his  successors  hold  that,  in  the  case  of  the 
Al  submarine,  slinging  and  lifting  would  have  proved  far  more 
expeditious  than  attempting  to  repair  and  make  tight  the  liTiU, 
especially  in  an  exposed  position  with  strong  currents  running ; 
that  in  fact  it  is  better  to  take  the  vessel  to  the  dockyard  than 
the  dockyard  to  the  vessel.  Mr.  D.  W.  Noakes,  who  latterly 
assisted  Mr.  Wood,  says  he  had  jjersonal  experience  of  eight 
of  the  last  vessels  dealt  with  by  the  late  superintendent  of  the 
Conservancy,  ranging  from  582  to  .3,000  tons,  a  total  tonnage 
of  11,601,  of  which  the  actual  cost  of  lifting  by  this  method 
was  only  ,£10,892,  or  under  ^81  j)er  ton. 

With  such  evidence  in  existence  it  seems  almost  incredible 
that  our  navy  should  prove  unable  to  deal  with  a  small  vessel  of 
185  tons  and  have  to  seek  foreign  assistance.  The  Admiralty 
possess  a  full  knowledge  (jf  the  methods,  and,  for  so  small  a 
vessel,  the  necessary  plant  was  at  hand  in  their  dockyards. 
Indeed,  it  was  by  employing  that  plant  to  assist  the  Swedish 
company  that  Al  was  ultimately  lifted.  Why  did_  not  the 
Admiralty  at  the  beginning  undertake  the  work  themselves, 
without  calling  in  foreign  intervention  P  If  they  felt  unequal 
to  the  task,  the  Thames  Conservancy,  the  East  Coast  Salvage 
Company,  or  one  of  several  well-known  salvage  engineers  iii 
London,  might  have  been  invited,  and  would  at  once  liave 
given  them  the  benefit  of  their  experience. 


ROYAL    NAVAL   ENGINEERING  COLLEGE, 
DEVONPORT. 

ADMISSION  OF  PRIVATE  STUDENTS. 

Owing  to  recent  changes,  tlie  accommodation  at  the  Eoyal 
Naval  Engine'cring  College  is  now  more  than  sufficient  for  the 
number  of  engineer  cadets  under  training  for  the  navy.  In 
view  of  the  exceptional  ojjportuuity  for  training  in  marine 
engineering  and  naval  architecture  which  is  aHorded  by  the 
course,  combining  as  it  does  theoretical  study  in  the  college 
with  practical  work  in  the  dockyard,  the  Admiralty  have  made 
arrangements  for  the  admission  of  a  limiter  number  of  supple- 
mentary cadets  as  private  students  over  and  above  the  number 
of  cadets  entered  for  the  service.  Students  so  admitted  will 
have  the  same  advantages  as  the  ordinary  engineer  and  con- 
structor cadets  in  resjiect  both  of  the  college  residence  and 
training,  and  of  practical  work  in  the  dockyard,  without  being 
under  any  obligation  to  enter  H.M.'s  service  at  the  end  of  their 
period  of  training.  The  course  of  training  taken  by  the  students 
will  be  the  same  as  that  laid  down  for  engineer  cadets,  or 
cadets  of  naval  construction,  and  will  last  for  the  same  period, 
but  it  will  be  open  to  them  to  withdraw  at  any  time. 

On  the  completion  of  the  training  no  employment  can  be 
guaranteed,  but  in  the  event  of  vacancies  occurring  among  the 
engineer  cadets,  owing  to  exceptional  causes,  an  opportunity  will 
be  given  to  the  private  students  to  compete  for  such  vacancies, 
and  if  selected  they  will  be  eligible  for  commissions  in  the 
Royal  Navy  under  the  same  conclitions  as  the  engineer  cadets. 
They  will  also  be  eligible  for  admission  at  the  end  of  the  course 
to  the  Royal  Naval  College,  Greenwich,  under  the  conditions 
applicable  to  private  students  generally.  They  will  be  required 
to  pay  a  fee  of  ,£75  per  annum  to  cover  the  cost  of  board  and 
lesideuoe  in  the  college,  tuition,  and  practical  instruction  in 
the  yard.  The  fee  will  be  payable  in  three  equal  instalments 
at  the  beginning  of  each  term.  While  under  training  they  will 
be  under  the  same  regulations  as  to  discipline,  uniform,  pay, 
leave,  etc.,  as  apply  in  the  case  of  ordinary  cadets.  No 
student  will  be  admitted  without  satisfactory  evidence  of 
cliaracter  and  of  general  education  and  ability  to  profit  by  the 
college  training. 

A  copy  of  the  regulations  affecting  engineer  cadets,  and  of 
the  syllabus  of  instruction,  can  be  obtained  on  application  to 
the  Secretary  of  the  Admiralty. 
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I      IMPROVED  FURNACE  SETTING  FOR  THE 
j  BABCOCK  AND  WILCOX  BOILER. 

The  Bubcock  and  Wilcox  Couipaiiy,  of  New  York,  have 
I'ecently  de.sigued  and  patented   a  new   arrangement  of 
furnace  for  the  BaLcock  and  Wilcox  boiler.    In  this  type 
of  generator,  as  usually  arranged,  the  area  of  the  grate 
surface  has  been  confined  to  a  width  approximately  the 
width  of  the  group  of  tubes,  aiid  to  a  length  equal  toi  about 
one  half  the  length  of  the  group,  this  boundaiy  of  grate 
surface  being  considered  a  limit  tliat  could  lie  conveniently 
and  efficiently  utilised  with  this  generator.    The  amount 
i   of  heating  surface  contained  in  the  grouj)  of  water  tubes 
'   has  accordingly  been  provided  in  relative  i)roportion  witli 
I    the  limited  grate  surface. 

It  is  now  jjroposed  to  provide  the  generate)!'  with  a 
grate  surface  jn'actically  equal  to  the  horizontal  space 
occupied  by  the  group  of  tubes,  with  firing  doors  at  its 
opposite  ends,  with  a  reverberatory  roof  to  the  furnace 
cliamber  extending  ])artially  the  length  of  the  tubes,  and 


increasing  the  size  of  the  group  of  water  tubes  by  such 
additional  number  of  tubes  forming  the  group,  or 
additional  groups,  as  to  obtain  an  increased  heating  surface. 

The  illustration  shows  the  proposed  arrangement.  A 
indicates  the  furnace  below  the  tubes  B,  connecting  the 
headers  C  and  drunx  l3.  E  are  the  firing  apertures  at 
opposite  ends,  and  F  a  central  bridge  wall,  which  may  also 
])e  provided  to  divide  the  bed  of  fuel.  G  is  the  reverbera- 
tory roof,  which  directs  the  products  of  combustion  to  the 
end  of  the  furnace  chamber  previous  to  contact  of  same 
with  the  tubes,  through  which  they  are  caused  to  re-cross 
by  partitions  H.  It  is  estimated  that  with  the  new  arrange- 
ment the  maximum  grate  surface  and  corresponding 
increase  of  heating  surface  is  obtained  without  adding  to 
the  length  or  wadth  or  inci'eased  occupation  of  horizontal 
space  as  now  constructed,  resulting  in  nearly  double  the 
foi'mer  power. 


Patents  in  1903. — The  report  of  the  Comptroller  General  of 
Patents  for  1903  shows  that  the  number  of  patents  applied  for 
was  28,832,  which  is  142  less  than  the  number  in  the  year  pre- 
ceding. Thera  is  a  general  increase  in  the  application  for 
patents  concerning  air  and  gas  engines  and  locomotives,  especially 
in  the  electrical  classes.  Inventions  for  motor  cars  have  not 
inci'eased  to  the  extent  expected,  but  more  attention  was  given 
to  oil  engines  for  motors  and  motor  accessories.  There  was  a 
large  increase  in  inventions  relating  to  steam  turbines. 
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Belfast. — The  Union  C;\stle  linor  Keiiilwortli  Castle  left 
Belfast  the  middle  of  May,  and  after  a  successful  trial  trip  pro- 
ceeded to  Southampton  and  the  Cape.  The  Baltic,  of  the 
White  Star  Line,  has  now  shipped  her  eng-iues,  boilers,  and 
funnels,  and  ha3  been  removed  from  the  lOU-tou  crane  to  the 
finishing  jetty,  where  a  large  number  of  joiners  and  kindred 
tradesmen  are  employed  fitting  her  out.  On  Saturday,  the 
28tli  of  May,  a  unique  event  for  Belfast,  and  an  unusual 
occurrence  in  any  port  not  a  naval  station,  took  place,  when  the 
new  Admiralty  yacht  Enchantress  was  commissioned  as  a  special 
service  vessel  by  Captain  0.  de  B.  Brock.  The  new  yacht, 
which  has  been  handed  over  to  the  Admiralty,  is  a  fine  vessel, 
her  length  being  350  ft.,  and  having  a  displacement  of  3,5CO 
tons.  She  has  cost  iJ195,000.  It  will  ha  remembered  that  the 
Commission  which  iuc[uired  into  the  defects  discovered  in  the 
Royal  yacht  A  ictoria  and  Albert  after  she  was  launched  de- 
cided tJiat  in  futnn'  the  contract  for  vessels  of  this  class  should 
b?  given  to  shipbuilders  having  the  necessary  experience,  and 
should  not  be  undertaken  in  the  naval  dockyards.  So  the 
contract  for  this  vessel  was  placed  with  Ilarland  and  AVolff, 
who  have  had  practically  a  free  hand  in  the  design.  It  will  h? 
interesting  to  com2)are  the  behaviour  of  this  ship  with  that  of 
the  Royal  yacht.  After  proceeding  to  Pembroke  it  is  expected 
the  Enchantress  will  leave  that  port  about  the  12th  of  the 
month  on  her  maiden  trip  for  a  cruise  to  Gibraltar  and  back 
with  the  Lords  of  the  Admiralty  on  board.  On  the  12th  of 
May  there  was  launched  from  the  south  yard  of  Harland  and 
Wolff's  a  twin-screw  steamer  for  the  London  and  North-Western 
Railway  Comjiany.  The  now  vessel,  which  is  called-  the 
Slievemore,  will  trade  between  Dublin  and  Holyhead,  and  is  ex- 
jjected  to  take  up  her  station  about  the  end  of  June.  Messrs. 
A'ictor  Coats  and  Co.  have  just  completed  and  shipped  on  the 
Irish  Lights  ]5oard  tender  Tcraght  three  large  air  tanks  for 
the  siren  at  the  Innistrahull  lighthouse.  This  siren,  when 
completed,  will  be  one  of  the  most  jjowcrful  in  the  British 
Isles,  and  will  be  heard  at  a  distance  of  10  miles.  It  will  be  of 
great  assistance  to  the  American  liners  coming  into  the  North 
Channel  during  thick  weather. 

Clyde. — ^Happily,  we  are  able  to  report  a  better  state  of 
affairs  j-e  the  shipbuilding  industry  on  the  Clyde.  The  volume 
of  new  work  placed  during  the  past  mouth  includes  a  number 
of  high-class  passenger  steamers,  a  welcome  varient  to  the  large 
tonnage  of  cargo  steamers  with  which  the  river  has  been  so 
freely  favoured  for  the  past  three  or  four  months.  And  while 
the  lower  reaches  of  the  Clyde  still  continue  to  secure  a  large 
share  of  the  new  orders,  it  is  a  decided  relief  to  Govan  and 
Whiteinch  that  some  capital  contracts  have  been  jjlaced  with 
Messrs.  Barclay,  Curie,  and  Co.,  and  Messrs.  Alex.  Stephen 
and  Co.  But,  notwithstanding  this  ini2)rovemeiit,  there  is  still 
a  large  number  of  vacant  slips,  and  "  still  there's  more  to 
follow."  For  instance,  there  is  the  new  yard  in  process  of 
fitting  out  for  Messrs.  Beardmore,  which  when  finally  finished 
will  eclipse  in  extent,  comprehensiveness,  and  general  adapta- 
bility of  its  jilant  details  anything  existing'  in  the  United 
Kingdom.  Messrs.  John  Shearer  and  Sou  are  also  making  rapid 
headway  with  their  new  yard  and  graving  dock.  The  latter 
was  formally  opened  about  the  middle  of  the  month,  one  of  the 
river  steamers  being  berthed  for  a  summer  overhaul.  All  this 
extension  and  expansion  of  present  facilities  for  shipbuilding  on 
the  Clyde  goes  to  show  that  the  capitalists  of  the  shipbuilding 
industry  do  not  lack  temerity  in  adventuring  their  reserve 
capital,  for  which  they  are  entitled  to  some  small  measure  of 
consideration  from  their  workmen  every  time  their  relations 
towards  each  other  may  incline  to  be  strained.  And  without 
wishing  the  slightest  decay  of  trade  to  any  building  port  or 
river  in  the  kingdom,  we  may  be  allowed  to  express  a  hope — 
both  in  the  interests  of  the  artisans  and  employers — that  plen- 
teous and  profitable  employment  may  pr-evail  at  the  new  yards 
once  they  are  in  proper  working  fettle.  And  it  cannot  be  too 
strongly  impressed  on  the  physical  labourers  in  the  shipbuilding 
industry  that  the  sujiremacy  of  Great  Britain  and  Ireland,  in 
their  own  particular  line,  depends  ui)on  them  in  a  very  much 
greater  degree  than  many  of  them  unthinkingly  are  aware  of. 
It  is  their  proud  privilege  to  give  the  designer's  ideas  concrete 
form,  with  the  assistance  of  the  employers'  plant,  their  own 
ingenuity  and  willing  hands.  And  just  so  long  as  honest 
British  workmanship  is  their  guiding  principle,  just  so  long  will 
Britain  lead  the  van  in  everything  that  pertains  to  shipbuild- 
ing, with  the  Union  Jack  fluttering  in  every  breeze  that  ruffles  the 
atmosphere  in  every  quarter  of  the  globe.  But  a  truce  to 
moralising,  and  as  this  is  not  an  essay  on  political  economy, 
but  a  commercial  column,  we  will  now  proceed  to  detail  the 
month's  doings  on  the  Clyde.    The  acknowledged  contracts  for 


May  make  up  a  grand  total  of  some  50,000  tons,  about  equally 
divided  between  the  upper  and  lower  yards  of  the  Clyde. 
Messrs.  Barclay,  Curie,  and  Co.,  of  Whiteinch,  liave  booked 
two  steamers  for  the  P.  and  O.  of  7,600  tons  each,  a  welcome 
order,  and  a  doubly  welcome  class  for  that  district,  ship  car- 
penters and  joiners  having  had  more  time  on  their  hands  than 
those  out  of  a  shop  have  cared  for  for  a  few  weeks  past. 
Messrs.  Alex.  Stephen  and  Sons,  Linthouse — opposite  on  the 
Govan  side  of  the  river — have  also  booked  two  steamers  of 
5,000  tons  each  for  Messrs.  Elder,  Dempster,  and  Co.  Messrs. 
John  'Eeid  and  Co.,  of  Whiteinch,  have  contracted  to  build  a 
lightshqj  of  moderate  capacity  for  the  Commissioners  of  Irish 
Lights.  Messrs.  George  Brown  and  Co.,  Greenock,  have  closed 
with  Messrs.  J.  and  J.  Denholm,  of  Greenock,  for  a  vessel  of 
1,000  tons.  Messrs.  Caird  and  Co.,  Greenock,  have  also  been 
favoured  by  the  P.  and  O.  Line  for  a  9,500  tonner  of  the  usual 
superior  class  demanded  for  their  traffic.  Messrs.  Scott  and 
Co.,  Greenock,  are  to  build  to  order  of  Messrs.  J.  Hardie  and 
Co.,  Glasgow,  a  sailing  shij)  of  2,250  tons,  as  also  an  l,b00  ton 
steamer  for  the  China  Steam  Navigation  Company.  The  Clyde 
Shipbuilding  Company,  of  Port  Glasgow,  have  engaged  to 
deliver  a  steamer  of  2,500  tons  for  Glasgow  owners — name  has 
not  transpired — and  for  Messrs.  Stephenson,  Clark,  and  Co., 
London,  tiiey  have  contracted  to  build  a  steamer  of  1,500  tons. 
The  Grangemouth  and  Greenock  Company,  Greenock,  are 
under  contract  to  build  a  steel  sailing  vessel  of  3,100  tons  for 
the  Belgian  Government.  Messrs.  Murdoch  and  Murray,  of 
Port  Glasgow,  have  booked  three  steamers  of  about  600  tons 
each  for  service  on  the  Amazon,  as  also  a  screw  steamer  for  the 
home  coast  traffic.  The  Ailsa  Company,  Troon,  are  keeping 
this  Ayrshire  coast  port  in  evidence,  having  secured  the  order 
of  Messrs.  J.  Hay  and  Sous  for  three  steamers  of  some  500  tons 
each.  The  launches  during  the  month  amounted  to  24  craft, 
ranging  from  over  7,000  tons  down  to  10  tons.  The  more  im- 
portant were  :  Tlie  Huntsman,  s.s.,  by  Messrs.  Connell  and 
Co.,  Whiteinch,  for  Messrs.  T.  and  J.  Henderson,  Liverpool, 
7,400  tons  ;  Indian  Monarch,  s.s.,  by  Russell,  of  Port  Glasgow, 
for  Messrs.  Raeburn  and  Verel,  Glasgow,  4,400  tons  ;  also  from 
the  same  yard,  Guila,  s.s.,  for  Messrs.  Cosulich,  Trieste,  3,650 
tons  ;  Glenfruin,  s.s.,  by  Messrs.  Rodger,  of  Port  Glasgow,  for 
Messrs.  Easton,  Grieg,  and  Co.,  Glasgow,  3,100  tons  ;  Navua, 
twin  screw,  by  Messrs.  Dunlop  and  Company,  Port  Glasgow, 
for  the  Union  Steamship  Company  of  New  Zealand,  3,000 
tons  ;  Italia,  by  Messrs.  Miller  and  Napier,  Yoker,  for  Mr. 
P.  C.  Svorona,  Mariupol,  1,000  tons  ;  G.  Player,  s.s.,  by  the 
Ailsa  Shij^building  Company,  Troon,  for  Mr.  G.  Player,  of 
Tynemouth,  650  tons  ;  Dredger,  by  Messrs.  Ferguson  Bros., 
Port  Glasgow,  500  tons  ;  a  lighter  of  500  tons,  by  Messrs.  Hen- 
derson, for  Messrs.  A.  Holt  and  Co.,  Liverpool  ;  two  steel 
barges,  by  Messrs.  Ritchie,  Graham,  and  Milne,  Whiteinch, 
foreign  owners,  360  tons  ;  steam  yacht  Greta,  by  Scott, 
Greenock,  foreign  owner,  320  tons  ;  The  Plover,  by  Scott  and 
Sons,  Bowling,  for  Messrs.  D.  M.  Braync  and  Co.,  Glasgow, 
220  tons  ;  suction  dredger,  by  Messrs.  Fleming  and  Ferguson, 
Paisley,  foreign  owners,  200  tons  ;  steam  yacht  Mira,  by 
Messrs.  Lobuitz,  Renfrew,  for  the  Hon.  F.  G.  AVynn.  The 
foregoing,  with  a  few  still  smaller  craft,  completes  the  out- 
turn for  the  month,  making  an  aggregate  tonnage  of  over  25,000 
tons,  the  smallest  tonnage  launched  in  any  month  of  May  since 
1893,  which  makes  a  very  unfavourable  comparison  with  the 
May  average  of  the  past  decade,  viz.,  45,400  tons.  Still,  as  a 
set-off  against  this,  taking  the  past  five  months  of  the  present 
year's  total  tonnage  launched  in  Scotland,  it  is  only  some  9,500 
tons  down  against  the  first  five  months  of  1903,  so  that  the 
shrinkage  is  moi-e  apparent  than  real.  And  perhaps  the  correct 
inference  to  draw  from  the  decreased  tonnage  launched,  in  the 
face  of  the  fair  condition  of  the  order  books,  would  be  that 
owners  are  not  pushing  for  prompt  delivery. 

Dundee. — There  was  nothing  of  interest  to  report  for 
Ajiril,  and  unfortunately  for  those  concerned  in  the  shipbuild- 
ing industry  on  Tayside  there  is  about  the  same  report  lor  the 
past  month,  the  only  new  order  secured  being  that  by  the 
Dundee  Shijibuilding  Company  for  three  barges  to  be  built 
for  Pile  and  Comjiany,  London.  During  the  month  reijair  work 
has  kejjt  a  good  few  employed  at  the  graving  docks,  while  he 
s.s.  Maimaxa  arrived  in  tow  from  Grangemouth,  where  the 
vessel  was  built,  to  bo  supplied  with  engines  and  boilers  by 
Messrs.  Cooper  and  Grieg,  engineers,  Britannia  Engineering 
Works.  The  foreign  steamer  Acahia,  which  has  been  refitting 
by  Messrs.  Gourlay  Bros.,  is  now  almost  completed.  The  only 
launch  for  the  mouth  was  from  Messrs.  Gourlay's  Camperdown 
yard,  and  was  that  of  two  small  craft  intended  to  be  used  as 
tenders  to  the  steamers  of  the  railway  service  at  Goole.  This 
double  launch  leaves  Camiierdown  yard  with  empty  slipways. 
The  Caledon  Company  are,  however,  fairly  well  employed,  but 
on  the  whole  the  shipbuilding  and  rejwiring  is  at  present  in  a 
very  depressed  state  in  the  district.  The  port  registry  was 
made  one  less  last  week  by  the  loss  through  collision  in  the 
Bristol  Channel  of  the  comparatively  new  steamer  Den  of 
Seaton,  owned  by  Chas.  Barrie  and  Son,  managing  owners  of 
the  Den  Line.    This  firm  recently  ordered  a  new  steamer  from 
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the  lower  reaches  of  the  Clyde,  and  it  is  hoped  that  if  the  firm 
resolve  to  rejjlace  the  lost  vessel  that  the  order  inay  be  secured 
by  some  of  the  local  builders. 

Mid-Tyne.— The  demand  of  the  North-East  Coast  engineers 
and  steam  engine  makers  for  an  increase  of  10  per  cent  in 
their  wages  has  met  with  a  refusal  from  the  masters,  who  main- 
tain that  business  has  not  advanced  enough  to  justify  them  in 
granting  the  demand.  The  men's  reply  to  the  refusal  has  not 
yet  been  announced.  The  shipyard  painters  came  out  on  strike 
tor  an  advance  of  2s.  per  week,  but  have  withdrawn  their 
demand.  Messrs.  Swan,  Hunter,  and  Wigham  Richardson 
Limited  launched  from  their  Wallsend  yard  the  steel  screw 
steamer  Newburn,  which  has  been  built  to  the  order  of  the 
Newcastle  Steamship  Company,  the  machinery  for  which  has 
been  constructed  by  the  Wallsend  Slipway  and  Engineering 
Company  Limited.  They  also  launched  from  their  Walker  yard 
a  large  screw  steamer  for  the-  "  Hausa  "  Company,  of  Bremen, 
the  machinery  for  same  being  built  at  their  Neptune  Engine 
Works.  The  announcement  has  been  officially  made  that  this 
firm  has  received  the  contract  for  one  of  the  new  Cunard  liners. 
It  is  expected  that  over  two  years  will  be  required  to  build 
this  huge  vessel.  The  steamer  Conway  was  launched  from  the 
Walker°yard  of  Messrs.  Sir  W.  G.  Armstrong  and  Whitworth 
Limited  for  the  Royal  Mail  Steam  Packet  Company.  Messrs. 
Robert  Stephenson  and  Co.,  Hebburn,  arc  fairly  busy  just 
now,  having  launched  to  the  order  of  Sir  C.  Furness,  M.P., 
the  screw  steamer  Waddon,  the  engines  for  which  are  being 
constructed  at  Hartlepool.  The  North-Eastern  Marine  Com- 
pany, of  Wallsend,  are  fairly  well  off  for  work,  having  orders 
in  "hand  for  several  engines.  The  passenger  steamer  Earl  of 
Aberdeen,  belonging  to  the  Aberdeen,  Newcastle,  and  Hull 
Steamship  Company,  of  Aberdeen,  has  been  fitted  with  two  new 
boilers  and  donkey  boiler,  electric  light  throughout,  and  all  the 
passenger  accommodation  overhauled  and  refitted.  The  whole 
of  the  work  was  placed  in  the  hands  of  the  North-Eastern 
Marine  Engineering  Comjiany.  At  the  official  trial  she  main- 
tained a  speed  of  13^  knots.  Messrs.  C.  A.  Parsons  and  Co. 
have  an  order  from  fhe  Bengal  Iron  and  Steel  Co.,  India,  for 
one  of  their  special  steam  turbines.  The  plant  will  have  a  duty 
of  18,000  cubic  feet  per  minute  at  7  lb.  air  pressure.  This  firm 
also  have  an  order  for  turbines  for  a  screw  yacht  building  at 
Messrs.  Swan,  Hunter,  and  Wigham  Richardson  Limited.  The 
other  firms  on  the  river  are  all  moderately  employed.  Since 
January  44  launches  have  taken  place  on  the  Tyne.  At  present 
there  are  about  60  vessels  undergoing  overhaul  and  repairs  of 
,one  kind  or  another.  It  is  expected  that  the  new  graving  dock 
of  Messrs.  Stephenson,  at  Hebburn,  will  be  opened  in  June. 

The  Wear,  Sunderland.—  Seven  vessels  have  been 
launched  this  month,  of  total  gross  tonnage  of  20,266,  and 
employment  continues  fair.  The  employers  have  refused  the 
engineers'  ajDjilication  for  increased  wages,  urging  that  the  busy 
state  of  trade  is  only  temporary,  being  due  to  the  low  prices 
ruling,  and  the  men  are  to  consult  further  on  the  matter.  The 
dispute  between  Messrs.  George  Clark  Limited  and  their 
apprentices  has  come  to  an  amicable  settlement.  Messrs.  Wm. 
Doxford  and  Sons  Limited  have  launched  the  steamship  Trow- 
bridge for  Messrs.  J.  Temperly  and  Co.,  of  London.  The 
Androse,  recently  launched  by  them,  has  been  sold  to  Whitby 
owners,  and  her  name  changed  to  Ethel  Wynne.  This  vessel 
and  the  turret  steamer  Malmland  are  now  awaiting  trial. 
Messrs.  J.  L.  Thompson  have  launched  the  Farringford,  a  fine 
vessel,  for  Messrs.  Charlton  and  Thompson,  of  this  port,  and 
have  had  a  successful  trial  of  the  steamship  Ecclesia,  both 
vessels  being  engined  by  Messrs.  John  Dickenson.  They  have 
four  berths  occupied.  Messrs.  Short  Bros,  have  orders  for 
several  local  firms,  including  one  for  Messrs.  J.  Westoll. 
Messrs.  Sir  James  Laing  and  Sons  Limited  have  a  large 
steamer  for  the  Quebec  Steam  Shipping  Co.  approaching  com- 
pletion, and  two  other  vessels  building.  They  have  a  steamer 
for  Messrs.  BuUard  and  King  awaiting  delivery,  and  have 
secured  an  order  for  a  vessel  of  moderate  size.  Messrs.  Robert 
Thompson  have  launched  the  steamship  Sangstad  for  Messrs. 
\.  F.  Klaveness  and  Co.,  of  Sandejford,  to  be  engined  by  the 
North-Eastern  Marine  Engineering  Co.  Messrs.  John  Priest- 
man  have  launched  a  vessel  of  6,900  tons  dead  weight  for 
London  owners.  Messrs.  Wm.  Pickersgill  and  Sons  Liinited 
have  sent  on  trial  the  steamship  Inch  Arran  for  Messrs.  Hamil- 
ton, Eraser,  and  Co.  She  was  engined  by  Messrs.  George  Clark 
Limited,  and  fitted  with  Ellis  and  Eaves'  induced  draught. 
They  have  a  sister  vessel  building,  and  are  fully  employed.  The 
Sunderland  Shipbuilding  Co.  have  launched  the  steamship 
Skjold  for  Mr.  L.  H.  Carl,  of  Copenhagen.  She  is  of  2,200 
tons  dead  weight,  and  engined  by  the  North-Eastern  Marine 
Engineering  Co.  They  have  delivered  the  steamship  Vagn,  of 
similar  size.  Messrs.  John  Blumer  and  Sons  have  laiuiched  the 
steamshijj  Meadowfield,  of  4,800  tons  dead  weight,  for  Messrs. 
Robinson  Bros.,  of  Whitby,  and  have  two  vessels  building. 
Messrs.  R.  A.  Bartram  are  busy,  one  ofl  their  vessels  being 
nearly  ready  for  launching.  Messrs.  John  Crown  and  Sons 
Limited  have  laxmched  the  light  vessel  No.  73  for  Trinity 


House  Corporation.  This  vessel  has  the  latest  innovations, 
including  a  fixed  mast  and  lantern.  Messrs.  S.  P.  Austin  and 
Sons  have  launched  the  steamship  Ambient.  This  firm  is  busy, 
having  work  on  hand  for  the  Hetton,  the  Lambton,  and  the 
Londonderry  lines  of  steamers  and  Messrs.  John  Cory,  of 
Cardiff. 


The  following  is  a  list  of  marine  engineers  to  whom  certificates  of 
competency  have  been  issued  during  the  last  four  weeks  ending 
May  26th,  1904. 

Aberdeen. — First  clasa  :  A.  Pickford.  J.  E.  Bartholomew.  Second 
class  :  F.  G.  Alcock,  D.  Cowie,  W.  Legge. 

Belfast. — First  dass  :  W.  A.  Moore,  J.  Bmwn.  Second  class  :  J. 
Fitzpitrick. 

BniSTOL. — Second  class  :  H  E.  Widlake. 

CARDIFF. — First  class  :  G.  J.  Milburn,  L.  M.  B.  Bennett,  S  II.  Cole- 
man, H.  Gray,  F.  W.  Smith,  W.  J.  Dunn.  Second  cla»s  :  it.  G. 
Henderson,  P.  B.  Jones,  J.  T.  Barry,  E.  Pioai-do,  G.  P.  Gould,  E.  N. 
Lyle,  J.  EUery,  T.  E.  Hodgson,  W.  B.  Macfarlane,  A.  Cattell,  H.  J. 
Cowling. 

~  Dublin — Second,  class:  S.  MoAlp'ne,  T.  McBride. 

Dundee.— K)-.s«  class:  D.  E.  Uttley,  C.  Lilburn,  D.  Alexandei-,  J. 
Uae. 

Falmouth. — First  class  :  G.  Lowry. 

Glasgow. — First  class :  J.  Hunter,  A.  Hendei'sou.  C  G.  Wood,  A, 
Rvrie,  A.  Galbraith,  W.  J.  Johnson,  R.  Christie.  Second  class  :  J.  E. 
Ledingham,  W.  S.  Forbes,  T.  Masson,  H.  W,  Andrews,  K.  McFie,  J. 
Bishop,  A.  P.  Russell,  H.  Brown,  H.  Purdie,  G.  Munro. 

Greenock. — First  class  :  J.  P.  Robertson.  Second  class  :  W.  Neilson, 
C  M.  Graham,  H.  McCrindle. 

Hull. — First  class  :  R.  Webster,  G.  Clement,  A.  Jackson,  R. 
McLaren,  E.  G.  Broad.    Second  class  :  J.  G.  Johnson,  F.  Lambert. 

Leith. — First  class:  J.  Kay,  W.  Craig,  C.  Mancor,  A.  Gibb,  W. 
Chisholm.    Second  class  :  A.  B.  Scott. 

Liverpool. — First  class  :  B.  Forrester,  T.  P.  Pover,  E.  Cameron,  J. 
Barnes,  C.  P.  Moss,  T.  Pattinson,  H.  D.  Beale,  R.  Nixon,  W.  A.  Nisbett, 
L  J.  Flockhart,  E.  A'.  0.  Smith,  J.  Knox,  Preudergast,  A.  E.  R.  A.  G. 
Shiptoo,  R.  Duffin,  G.  S.  Riches,  G.  Crosbie,  C.  C.  Lapsley,  G.  P. 
Thomas,  L.  Harper.  Second  clats:  R.  A.  Eccleston,  W.  P>au3,  J. 
W.  Armstrong,  R.  M.  Jones,  A.  Brophy,  J.  Simpson,  G.  V.  Norledge, 
R.  W.  Gow,  R.  J.  Broadbeut,  J.  Stainton,  J.  T.  Lewis,  J.  F.  Peter,  \. 
G.  Le  Mesurier,  A.  J.  Maccabe,  J.  Gillauders,  E.  A.  Merrick,  J.  K. 
Coutts,  R.  G.  Edwards,  T.  P.  O'Shea,  D.  G.  Roberts. 

London. — First  class  :  E.  H.  Evans,  C.  W.  Pooler,  P.  A  Del  nam,  J. 
Husk,  H.  T.  Kay,  .1.  R.  C.  Barnes,  W.  Clyne,  G.  W.  Lee,  W.  Douglas. 
Second  class  :  L.  C.  M.  Fox,  J.  R.  Davies,  F  G.  Richardson,  VV.  Heard, 
W.  W.  Prophet,  E.  P.  Nott,  H.  E.  V.  Davies,  J.  Boj  d,  D.  A.  Kelly,  A. 
Fiaser,  V.  Cachia,  G.  P.  S.  Liepman,  S.  Walkei-,  Q.  Eraser,  J.  Hart,  C. 
D.  Hogg. 

Londonderry.— i^trsi  class  :  R.  E.  Phillips. 

North  Shields. — First  class  .-  R.  J.  Armstrong,  J.  T.  Smitli,  H. 
Sanderson,  T  Smeatham.  J.  Riddle,  J.  Pirie,  J.  Cousin,  F.  Phillpot,  J. 
A.  Ward,  G.  R.  Sterling,  J.  Watson,  N.  Brown,  J.  Smith,  A.  S.  Gray, 
G.  H.  Roper.  Second  class  :  R  S.  Potts,  J.  H.  Shalless,  T.  D. -Field,  T. 
Lambert,  J.  G.  Johnson,  T.  Lamlert,  H.  E.  Gilhespie,  F.  J.  Deri-icks, 
().  W.  Buglass. 

SfiUTHAMPTON  —  Second  class  :  W.  A.  R  Burgess,  H.  R.  Lidington, 
C.  W.  Mclutjre,  F.  A.  Rahtkins,  C.  Keep. 

Sunderland.— i^/r6<  class:  J.  E.  Dotchon,  J.  C.  Mackey,  A.  Donovan. 
Second  class  :  J.  Donnison. 

West  Ha\ulevool  —First  class :  W.  W.  Fawcett,  AV.  CouU,  R.  B. 
Burton.    Second  class  :  C.  H.  Balnier,  R.  Curry,  F.  R.  Waite. 


The  industrial  development  of  Brazil  is  likely  to  be  greatly 
enhanced  by  the  i-ecent  discovery  of  coal  measures  in  that 
country.  The  monthly  bulletin  of  the  International  Bureau 
of  the  American  Republics  for  last  September  reports  that 
there  has  been  discovered  in  Brazil,  at  a  place  called  Ccdro. 
in  the  township  of  Imbituba,  State  of  Parana,  a  great  deposit 
of  coal.  The  coal-bearing  area  extends  over  3,000  hectares  (7,000 
acres),  and  the  samples  taken  from  the  upper  strata  were 
classified  as  "  fat  pit  coal."  These  coal  fields  run  through  the 
centre  of  Parana  due  north  and  south,  and  seem  to  be  the 
continuation  of  the  veins  that  traverse  the  States  of  Rio  Grande 
do  Snl  and  Santa  Catharina. 
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COMMERCIAL  FAILURES. 


According  to  Kemp's  Mercantile  Gazette,  the  number  of  failures 
iu  England  and  Wales  gazetted  during  the  four  weeks  ending 
Saturday,  May  28th,  was  325.  The  number  in  the  correspond- 
ingj  four  weeks  of  last  year  was  327,  showing  a  decrease  of  two, 
being  a  net  increase  in  19()4,  to  date,  of  124. 

Tlie  failures  were  distributed  amongst  the  following  trades, 
and,  for  comparison,  we  give  the  number  in  each,  in  the 
correspniiding  four  weeks  in  1903  and  1902  :  — 


Bankers 


Corn, 


Earthenware  and  glass  trades. 


Hardware  and  metal  trades. 


Printing  and  stationery  trades 


1904. 

1903. 
1 

1902. 

48  . 

I 

..  52 

.  53 

4  . 

2 

4 

8  . 

..  6 

3 

^1 

lb 

16 

24  . 

..  31 

..  17 

1  . 

2 

2 

11  . 

.  10 

..  8 

4  . 

4 

..  .7 

65  . 

..  62 

..  h 

3  . 

..  5 

1 

19  . 

..  11 

..  12 

14  . 

..  14 

..  12 

19  . 

,.  15 

..  17 

14  . 

..  13 

..  16 

7 

..  15 

3 

21  . 

..  20 

..  25 

42  . 

..  48 

..  49 

325  . 

..  327 

..  317 

)   85  . 

..  95 

..  98 

)   32  . 

..  15 

..  40 

442  . 

..  437 

..  455 

In  addition  to  these  gazetted  failures,  there  were  337  deeds 
of  arrangement  registered  during  the  same  four  weeks.  The 
number  registered  in  the  corresponding  four  weeks  of  last  year 
was  300,  showing  an  increase  of  37,  being  a  net  increase  in  1904, 
to  date,  of  2.51. 

The  mortgages  and  charges  registered  by  limited  companies 
in  England  and  Wales  during  the  four  weeks  ending  Saturday, 
May  28th,  amounted  to  ^10,161,194,  by  way  of  addition  to 
Jl  1,103,565  previously  issued  by  the  same  companies.  The 
amounts  for  the  corresponding  four  weeks  of  last  year  were 
j;7,()71,896  and  .£16,999,914  respectively.  The  total  amount 
registered  in  1904,  to  the  same  date,  was  J39,967,009  (in  addi- 
tion to  the  issues  in  previous  years  by  the  same  companies),  as 
compared  with  ^652,083,823  for  the  corresponding  weeks  in  1903. 

The  number  of  bills  of  sale  (including  re-registrations)  pub- 
lished in  England  and  Wales  for  the  four  weeks  ending 
Saturday,  May  28th,  was  601.  The  number  in  the  corresponding 
four  weeks  of  last  year  was  566,  showing  an  increase  of  35, 
being  a  net  increase  in  1904,  to  date,  of  313. 

The  number  published  in  Ireland  for  the  same  four  weeks 
was  14.  The  number  in  the  corresponding  four  weeks  -of  last 
year  was  18,  showing  a  decrease  of  four,  being  a  net  decrease  in 
1904,  to  date,  of  six. 

The  mortgages  and  charges  registered  by  limited  companies 
in  Ireland  during  the  four  weeks  ending  Saturday,  May  28th, 
amounted  to  =£4,600,  by  way  of  addition  to  ,£5,900  previously 
issued  by  the  same  companies.  Tlie  amount  for  the  correspond- 
ing four  weeks  of  last  year  was  J10,000.  The  total  amount 
registered  in  1904,  to  the  same  date,  was  ,£63,380,  as  compared 
with  ,£529,121)  for  the  corresponding  weeks  in  1903. 

Messrs.  Kemp  extract  from  the  above  statement  the  following 
statistics  for  Newcastle-on-Tyne  and  the  northern  counties 
compared  with  the  corresponding  statements  for  1903  and 
1902  :  — 

Gazetted  Failures—  1904.       1903.  1902. 

Newcastle-on-Tyne    1    ...      1     ...  5 

Northumberland  (except  Newcastle)  ...      2    ...      3    ...  — 

Cumberland    3    ...      1  — 

Durham    4    ...  5 

Westmoreland    1    ...    —    ...  1 

Totals    11  10  11 

Deeds  of  Arrangement — 

Newcastle-on-Tyne    2  ...  3  ...  5 

Northumberland  (except  NewcastleV..  1  ...  r.  ...  7 

Cumberland    4  ...  3  j 

Durham    ]  r,  '  -jj 

Westmoreland     ...  \  '."  1 

1'"*^^al8    22  27  25 


Bills  of  Sale — 

Newcastle-on-Tyne    3 

Northumberland  (except  Newcastle)...  4 

Cumberland    1 

Durham    10 

Westmoreland    1 

Totals    19 


1 

14 
1 

21 


1 
3 
2 
10 


16 


The  naval  expenditure  of  this  country  last  year  was  nearly 
four  times  what  it  was  in  1880,  the  estimates  for  1903  beinw 
J.39, 134,887,  as  against  £10,702,935  in  1880,  while  the  actual 
amounts  e.xpended  were  £39,060,887  last  year,  and  £10,513,469 
in  1880.  The  growth  in  the  expenditure  is  shown  by  the 
appended  figures  taken  from  a  recent  Parliamentary  paper:  — 


Year. 

Amount  expended. 

Amount  estimated. 

£ 

1880 

10,513,369 

10,702,930 

1890 

17,042,182 

19,415,582 

1900 

32,131,002 

32,570,014 

1901 

33,720,491 

33,824,515 

1902 

34,201  994 

35,062,904 

1903 

39,060  887 

39,134,887 

Calling  the  above  expenditures  for  the  various  years  unity, 
we  have  for  the  relative  naval  expenditures  of  France,  Russia, 
Germany,  and  the  United  States  for  the  same  years:  — 


1890. 

1900. 

Year. 
1901. 

1902. 

1903. 

Great  Britain   

1-00 

1-00 

1  00 

1-00 

1-00 

0-48 

0-39 

0-39 

0-36 

0-32 

0-25 

0-34 

0-35 

0-31 

0-31 

0»3 

0-23 

0-29 

0-29 

0-20 

0-27 

0-42 

0-48 

0-47 

0'43 

The  ill-fated  submarine  Al,  at  Portsmouth,  has  now  been 
cleared  of  all  her  engines  and  interior  fittings,  and  will  be 
taken  round  to  Barrow  shortly  for  a  complete  refit.  The 
Hazard  will  take  the  little  craft  round,  and  it  was  stated  that  she 
was  to  leave,  but  it  is  now  believed  the  parent  ship  will  stay 
until  after  the  manoeuvres. 

Lady  Clifford  op  Chudleiqh  launched  last  month,  from 
Chatham  Dockyard,  the  first-class  armoured  cruiser  Devon- 
shire. The  vessel  has  been  built  from  the  designs  of  Sir  W. 
H.  White,  the  late  chief  constructor  of  the  navy,  as  modified 
by  Mr.  P.  Watts,  his  successor.  Her  length  between  perpen- 
diculars is  450  ft.,  extreme  breadth  68  ft.  6  in.,  displacement 
10,700  tons,  and  draught  24  ft.  3  in.  forward,  and  25  ft.  3  in.  aft. 
Her  side  armou}'  of  Harveyed  steel  extends  from  4  ft.  3  in. 
below  the  water  line  to  Oft.  Gin.  above  it.  Considerable 
changes  have  beer,  made  in  the  armament.  The  earlier  cruisers 
of  the  County  class  are  armed  with  fourteen  6  in.  breech  loaders, 
and  thirteen  small  quick-firing  guns.  The  Admiralty  have 
decided  that  the  main  armament  shall  consist  of  four  of  the 
7  5  in.  (14  ton)  breech  loaders,  mounted  in  circular  barbettes, 
and  six  6  in.  quick-firing  guns,  four  in  casemates  on  the  main 
deck  and  two  in  casemates  on  the  upper  deck,  while  the  secondary- 
armament  will  comprise  twenty-seven  smaller  quick-firing  and 
machine  guns.  The  driving  machinery,  by  the  Thames  Iron- 
works Shipbuilding  and  Engineering  Company  Limited  com- 
prises twenty-two  Niclausse  boilers  and  engines,  to  develop 
21,000  horse  power,  giving  the  excellent  speed  of  twenty-three 
knots  per  hour. 

Several  members  of  the  Navy  Boiler  Committee  have  pro- 
ceeded to  Gibraltar  to  join  the  cruiser  Hermes  on  what  will 
most  probably  be  the  last  experimental  trip  of  the  committee 
previous  to  the  issue  of  their  final  report.  The  Hermes  has  now 
Babcock  and  Wilcox  boilers,  for  which  type,  along  with  the 
Yarrow  design,  the  committee  have  already  expressed  a  decided 
preference.    It  is  stated  on  good  authority  that  the  principal 
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feature  of  the  final  report  will  be  the  inclusion  of  a  rather 
interesting  correspondence  between  the  committee  and  the 
department,  but  it  does  not  follow  that  this;  appendix  will  be 
published.  In  the  meantime  an  attempt  is  to  be  made  in 
Parliament  to  get  a  return  from  the  Secretary  of  the  Admiralty 
indicating  how  many  miles  each  type  of  water-tube  boiler  has 
run  in  12  months,  how  much  fuel  each  has  consumed,  and  how 
far  the  types  recommended  by  the  committee  have  proved 
superior  to  the  Belleville  and  Thornycroft  boilers  which  have 
been  discarded  by  the  committee.  The  first  two  items  in  the 
question  involve  very  considerable  research,  but  the  information 
would  be  interesting.  The  third  clause  might  afford  oppor- 
tunity for  an  official  pronouncement  of  the  views  of  the 
engineering  branch  of  the  Admiralty  on  the  recommendations, 
but  it  is  doubtful  whether  the  First  Lord  would  permit  such  a 
controversy  to  be  raised. 

Admiral  Sib  Cypbian  Bridge,  the  late  commander-in- 
chief  on  the  China  station,  arrived  at  Queenstown  recently  on 
board  the  Whitt  Star  steamship  Arabic,  from  New  York,  en 
route  to  London.  In  an  interview  with  the  Central  News 
correspondent,  he  said  that  the  recent  Japanese  victories  showed 
undoubtedly  that  the  Japanese  navy  was  very  highly  and 
efficiently  manned  by  able  and  well-trained  officers  and  men. 
From  the  accounts  published,  he  added,  it  would  seem  that 
Japan  iwould  prove  victorious.  He  regarded  turbine  engines, 
if  found  ^practicable  for  large  ships,  as  one  of  the  greatest  possible 
improvements  that  could  be  added  to  a  warship.  Alluding  to 
the  controversy  on  large  battleships.  Admiral  Bridge  pointed 
out  that  he  had  never  said  that  a  large  type  of  battleship  was 
not  to  be  commended.  He  was  of  opinion  that  if  battleships 
were  built  of  a  medium  size  they  would  be  of  more  service. 
According  to  an  interview  in  New  York  before  he  sailed  for 
England,  Admiral  Bridge  said,  in  reply  to  a  question  as  to  the 
lessons  to  be  derived  from  the  success  of  the  Japanese  torpedo 
boats  in  disabling  so  many  Russian  warships,  that  he  saw  no 
new  lesson  from  torpedo  boats  in  the  present  war  in  the  East. 
"  My  view,"  said  the  admiral,  "  is  that  there  is  only  one  way 
to  defend  yourself  effectively  against  torpedo  attack,  and  that 
is  to  assume  vigorous  offensive.  If  you  go  hunting  a  squadron 
of  torpedo  boats  they  will  have  quite  enough  to  occupy  them 
in  looking  out  for  themselves.  The  essence  of  a  torpedo  boat 
is  to  attack  by  surprise,  to  get  in  unobserved,  launch  a 
torpedo,  and  get  away.  If  you  simply  remain  quiet  and  trust 
in  an  obstruction  which  you  put  round  you,  an  active  vigorous 
assailant  is  bound  to  find  a  soft  place  in  it." 


It  is  reported  that  the  local  naval  authorities  at  Baku  are 
negotiating  contracts  for  the  supply  of  liquid  fuel  for  use  on 
the  warships. 

On  the  18th  April  there  was  launched  from  the  Walker-on- 
Tyne  yard  of  Messrs.  Armstrong,  Whitworth,  and  Company, 
of  Newcastle,  a  large  petroleum  steamer,  built  to  the  order  of 
the  Burmah  Oil  Company.  The  vessel  was  named  the  Beme. 
Immediately  after  the  launch  she  was  taken  to  the  works  of 
the  Wallsend  Slifway  and  Engineering  Company,  where  she 
will  be  fitted  with  triple-expansion  machinery,  having  cylinders 
22  in.,  37  in.,  and  61  in.,  with  42  in.  stroke,  steam  being  supplied 
by  two  boilers  14  ft.  diameter  by  lift.  6  in.  long,  working  at 
180  lb.  pressure,  and  capable  of  driving  the  vessel,  when  loaded, 
at  a  speed  of  10  knots  per  hour. 

The  destroyer  Spiteful,  the  first  British  warship  to  be  fitted 
for  the  consumption  of  liquid  fuel  only,  was  recently  passed  as 
fit  for  sea.  The  Spiteful  will  burn  only  oil  in  her  furnaces, 
and  as  a  consequence  her  stoker  complement  will  be  reduced  by 
a  dozen — a  very  important  economy. 

The  new  oil-tank  steamer  Beaumont,  built  by  Messrs.  Furness, 
Withy,  and  Co.  Limited,  of  West  Hartlepool,  and  now  under- 
going certain  alterations  at  that  port,  has  been  sold  to  the 
.Vnglo-American  Oil  Company.  She  is  a  vessel  of  large  carry- 
ing capacity. 


Motor  Coaches  for  the  Lake  District. — Several  steam, 
and  petrol  motor  coaches  to  carry  fifteen  passengers  are  on 
order  for  the  Lake  District,  and  they  will  be  employed  first 
on  the  Windermere  to  Keswick  route.  It  is  calculated  that 
by  the  new  method  of  locomotion  the  journey  will  be  made  in 
an  hour's  less  time. 


^leded  Jlcmm  ^almU 

of , the  ^Mantk. 


By  Marks  and  Clerk,  Patent  Agents  and  Consulting  Engineers,  18, 
Southampton  Buildings,  London,  W.C.  ;  30,  Ci'oss  Street,  Man- 
chester ;  and  13,  Temple  Street,  Birmingham. 

Copies  of  published  patent  specifications  will  he  forwarded  '[lOhi  free 
for  one  shillinfj  upon  application  being  sent  to  Messrs.  Marks  and 
Cleric  at  any  of  the  above  addresses. 

Electrically-operating  Ships'  Steering  Gear.    J.  G 

KuHN.  No.  8447,  of  1903. — This  invention  relates  to  a  new 
means  for  electrically  operating  ships'  steering  gear,  and  has 
for  its  object  to  prevent  the  chains  and  ropes,  hitherto  employed 
as  power  transmitting  devices,  from  becoming  unserviceable  in 
consequence  of  friction,  wear  and  tear,  and  their  tendency  tn 
bend.  The  new  means  for  operating  the  steering  gear  of  ships 
is  characterised  in  substance  by  two  threaded  spindles  of  equal 
pitch,  which  carry  on-  their  threaded  part  nuts,  forming  eog- 
wheels  and  being  connected  with  two  electro-motors,  whilst 
the  smooth  part  of  each  of  the  spindles  is  provided  with  a  cog- 
wheel, which  is  capable  of  being  displaced  along  the  spindles 
and  actuated  by  the  first-mentioned  two  cogwheels,  with  the 
result  that  in  the  event  of  the  motors  revolving  at  a  different 
speed  a  displacement  in  respect  of  each  other  of  the  spindles 
connected     with     the    steering    tiller,     and     thereby  also 


r>  I .  .r- 


Specification  No.  S447,  of  1903. 

a  rotation  of  the  steering  gear  itself,  takes  place.  When  the 
latter  is  ready  t  ■  start  the  two  principal  motors  are  permanently 
working,  and  make  the  same  number  of  revolutions.  The  two 
spindles  revolvo  in  one  and  the  same  direction,  and  at  equal 
speed  with  the  corresponding  nuts.  The  spindles  are  in  that 
case  prevented  from  being  displaced  in  an  axial  direction,  and 
do  not  therefore  influence  the  steering  gear.  Now,  the  moment 
the  number  of  revolutions  of  the  motors  is  altered,  and  the 
velocity  of  one  spindle  and  its  corresponding  nut  differs  from, 
that  of  the  other  spindle  and  nut  respectively,  the  two  spindles 
will  not  only  assume  a  revolving  but  also  an  advancing  motion, 
which  latter  is  always  in  the  same  sense  as  that  motor  which 
runs  at  a  higher  speed.  By  this  means  it  will  therefore  be 
rendered  possible  to  operate  the  steering  gear  in  the  desired 
manner  without  involving  the  unserviceability  of  the  power 
transmitting  devices. 

Twin  or  Multiple  Screw  Steamers.  John  Booth 
Cousins.  No.  14865,  of  1903. — This  invention  has  reference  to 
and  comprises  improvements  in  and  relating  to  twin  or  multiple 


Specific ition  No.  US'!),  of  1903. 

screw  steamers  and  their  propeller  shaft  structures,  more  par- 
ticularly such  propeller  shaft  structures  as  have  their  plating 
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bossed  oiitwanls  from  the  sliip's  frame  and  around  the  propeller 
shaft,  and  has  for  its  object  the  obviating  or  minimising  of 
the  obstruction  to  the  free  vertical  movement  of  the  vessel  in 
a  heavy  sea  caused  by  this  bossing  out.  In  carrying  into 
practice  the  improvements  of  this  invention  an  orifice  or 
orifices,  round,  or  any  other  suitable  form,  are  cut  in  the  top 
and  bottom  plating  of  the  structure  between  the  propeller  shaft 
and  the  ship's  side,  and  a  tube  or  tubes  are  fitted  and  properly 
secured  to  the  top  and  bottom  plating,  thus  connecting  the 
upper  and  bottom  plating  of  the  bossing  out  in  such  a  way  as 
to  allow  water  t )  run  freely  between  the  upper  and  lower  part 
of  the  bossing  out.  This  will  prevent  or  minimise  the  excessive 
strain  thrown  on  the  upper  or  lower  side  of  the  structure,  and 
the  excessive  vibration  on  the  hull  and  shafting  whilst  the 
vessel  is  rising  or  falling  in  a  seaway,  and  will  also  prevent 
to  a  great  extent  what  is  known  as  thrashing  when  the  stern 
falls  in  a  seaway.  The  improvements  will  also  allow  the  vessel 
to  rise  freely  when  running  with  a  following  sea,  thus  preventing 
pooping  or  shipping  of  large  quantities  of  water  over  the  stern, 
as  the  bossing  out  for  propeller  shafts  in  twin-screw  steamers, 
under  present  conditions,  prevents  the  ves93l  from  rising  freely 
whilst  in  a  seaway. 

Ships'  Logs.  John  Wilson  Gillie.  No.  17740,  of  1903.— A 
log  recording  on  a  ship's  bridge,  consisting  of  a  register  or 
indicator,  and  a  rotator  which  tows  in  the  water  alongside  the 
ship  by  means  of  a  logline  held  out  from  the  ship's  side  by 
means  of  a  thimble  revolving  in  ball  bearings  at  the  end  of 
an  outrigger  of  suitable  length,  and  connected  with  the  register. 
The  registering  apparatus  consists  cf  an  epicycle  gear  driven 
by  a  large  worm  on  the  end  of  a  spindle  revolving  in  ball  bear- 
ings. The  spindle  is  so  situated  in  the  lower  part  of  the  case 
containing  the  gear  that  it  constantly  revolves  in  an  oil  bath. 


Specification  No.  17716,  of  190:i 


The  spindle  carries  a  flywheel  on  its  outer  end,  and  terrninates 
in  an  eye  to  which  the  logline  is  'attached.  The  blades  of  the 
rotator  are  fixed  in  slits  sawn  in  the  rotator  tube;  and  are 
held  in  their  places  by  a  short  piece  of  smaller  tube  driven  in 
at  one  end  of  the  larger  tube  upon  the  projecting  corners  of 
tlie  blades.  There  are  two  pointers  indicating  miles  and  parts 
of  a  mile,  connected  with  the  movement  in  the  case  by  means 
of  a  binding  screw  on  the  end  of  the  arbor  carrying  the  larger 
pointed.  By  releasing  the  screw  the  hands  may  hs  set  to  zero. 
The  log,  when  so  required,  may  be  adapted  for  registering  on 
the  taffrail  instead  of  on  the  bridge. 

Lifeboats.  Robert  David  Mayo.  No.  27003,  of  1903.— The 
case  is  substantially  cigar-shaped  and  made  of  three  layers. 
First  a  layer  of  wood,  second  a  layer  of  asbestos,  and  third  a 
fabric  jacket.  This  ensures  against  excessive  heat  inside  from 
the  sun's  rays,  and  danger  of  fire  when  rescuing  passengers 
from  a  burning  vessel.  This  shell  is  divided  by  bulkheads  into 
an  air-tight  compartment  at  each  end,  and  a  compartment  for 
the  carriage  between  them.  These  bulkheads  have  each  a 
round  aperture  through  the  centre,  in  which  is  placed  a  dash 
board  and  a  door  opening  outward,  and  a  door  ,  opening  inward 
is  pivoted  to  each  dash  board  upon  hinges.  When  both  these 
doors  are  closed  they  may  be  locked  together  by  a  key,  and  to 
render  the  dash  board  water  proof  an  annular  stop  is  placed  in  the 
bulkhead  and  a  packing  in  the  dash  board  and  doors  to  engage  it. 
These  doors  are  all  closed  when  there  is  danger  of  the  boat 
beingr  drawn  down  in  the  vortex  of  a  sinking  vessel.  The 
carriage  is  supported  upon  annular  tracks  secured  to  the  bulk- 
iieads  at  each  end  of  the  boat.    In  these  tracks  the  rollers 


travel,  and  outside  the  rollers  are  straps  which  encircle  and 
ride  upon  the  rollers.  These  straps  are  connected  with  the 
ends  of  the  carriage  by  rods  at  the  sides  and  at  the  centre, 
and  in  these  rods  are  placed  turn  buckles,  the  latter  having 
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arms  attached  to  the  carriage  so  that  they  may  be  adjusted 
vertically  to  hang  suspended  upon  the  tracks,  thus  always 
retaining  relative  position  no  matter  how  much  the  shell  may 
roll. 

Attaching-  Tillers,  Crossheads,  or  Quadrants  to 
Rudder  Srocks.  Edward  Kennaugh.  No.  21119,  of  1903.— 
This  invention  has  for  its  object  an  arrangement  for  fixing 
tillers,  crossheads,  or  quadrants  on  to  rudder  stocks.  Hitherto 
these  have  been  accurately  turned,  the  shaft  accurately  turned 
likewise,  and  they  have  been  heated  and  shrunk  on.  Tlie 
quadrants,  tillers,  and  crossheads  fixed  on  in  this  way  are  apt 
to  slip,  even  when  additionally  well  keyed,  and  are  also  apt 
to  be  untrue.  Now,  by  this  invention  these  evils  are  avoided. 
The  improvement  consists  in  turning  the  rudder  stock  at  the 
place  where  tlie  quadrant  or  crosshead  is  fixed,  slightly  taper, 
and  boring  out  the  hole  of  the  quadrant  or  crosshead  to  a 
similar  taper,  and  then  driving  the  quadrant  on  to  the  rudder 
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stock,  taper  to  taper.  It  is  now  held  in  position  by  a  screwed 
nut  above  the  quadrant,  and  this  screwed  nut  can,  if  necessary, 
be  provided  with  a  set  screw  or  other  stopper.  A  good  stout 
key  may  also  be  placed  in  key  ways  in  the  quadrant,  and  in 
the  shaft.  Tlie  quadrant  can  also  be  held  in  place  by  a  cotter 
if  desirable,  instead  of  a  nut.  The  advantages  of  the  device  are, 
among  others,  first,  that  the  quadrant  or  crosshead  can  be 
easily  fitted  and  taken  off,  whereas  with  quadrants  or  cross- 
heads  shrunk  on  they  are  extremely  difiicult  to  remove  without 
fracture.  Second,  the  quadrant  or  crosshead  cannot  come  slack 
or  drop  down,  whereas  with  a  parallel  hole  and  bearing  on  the 
shaft  it  not  seldom  happens  that  working  in  a  heavy  sea  the 
quadrant  or  crosshead  comes  slack,  and  even  drops  down.  Third, 
the  hole  and  bearing  being  taper,  the  head  requires  no  heating 
to  fix  in  position,  as  required  by  the  straight  shank. 


Governinsr  Marine  and  other  Bcgines.  K.  I'.laber  and 
H.  SoPEE.    No.  1665,  of  1904.— So  long  as  the  shaft  does  not 


Specification  No.  1665,  of  1904 

exceed  a  certain  speed  the  arms  of  the  governor  are  not  dis- 
tended, and  the  brake,  throttle,  and  steam  cylinder  are  at  rest. 
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Wlieu,  liowever,  the  speed  of  the  shaft  iuci'cases  sufficiently  to 
cause  distension  of  the  arms  of  the  g-ovcrnor,  the  collar  and 
(inter  end  of  lever  rise,  and  thus  cause  the  other  end  of  the 
!,liaft  to  be  lowered  until  the  outer  end  of  lever  contacts  with 
the  stop,  and  the  lever  is  thereby  raised.  The  raising  of  the 
outer  end  of  the  shaft  tends  to  close  the  supply  of  steam  at  the 
throttle,  and  to  open  the  steam  port  in  the  cylinder  by  the 
lowering  of  the  valve  by  the  inner  end  of  the  shaft.  This 
admission  of  steam  into  the  cylinder  pushes  up  the  i)isti)n,  and 
causes  the  lever  to  tighten  the  brake  round  the  wheel,  aud  so 
check  the  rotation  of  the  shaft. 


StephanotiS-— On  May  26th  the  fine  steel  screw  steamer 
.Stephanotis,  builc  by  Messrs.  the  Tyne  Iron  Shipbuilding  Com- 
pany Limited,  o*'  "Willington  Quay-on-Tyne,  to  the  order  of 
Messrs.  the  Stag  Line  Limited,  North  Shields,  of  which  Messrs. 
Jos.  Robinson  and  Sous  are  managing  owners,  left  the  Tyne 
for  her  official  trial  trip.  The  vessel,  which  has  been  built  to 
class  100  A  1  at  Lloyd's  with  spar  deck  rule,  is  of  the  follow- 
ing dimensions:  Length,  350  ft. ;  breadth,  48  ft.;  depth,  28  ft. 
oh  in.  moulded.  The  propelling  machinery,  which  has  been 
constructed  at  the  Northumberland  Engine  Works,  Wallsend, 
of  Messrs.  the  North-Eastern  Marine  Engineering  Company 
Limited,  consists  of  a  set  of  their  latest  typs  of  triple-expansion 
engines,  having  cylinders  21^  in.,  41  in.,  and  68  in.  by  48  in. 
stroke,  steam  being  supplied  by  two  large  steel  boilers,  working 
at  a  pressure  of  180  lb.  to  the  square  inch.  On  the  trial  ran  over 
the  measured  mile  the  vessel  attained  a  speed  of  12  knots,  the 
machinery  working  without  the  slightest  hitch  throughout,  and 
gave  great  satisfaction  to  all  concerned. 

Ambient- — On  Saturday,  May  28th,  Messrs.  S.  P.  Austin 
and  Sou  Limited  launched  from  their  shipbuilding  and  repair- 
ing establishment  the  steel  screw  steamer  Ambient,  of  about 
2.200  tons  dead-weight  capacity  on  light  draught,  which  has  been 
built  to  the  -order  of  Mr.  James  WestoU.  She  will  be  classed 
100  A  1  in  Lloyd's  register  under  special  survey,  and  is  specially 
adapted  for  quick  loading  in  the  coal  and  general  trades.  The 
machineiy  will  be  supplied  by  the  North-Eastern  Marine 
Engineering  Company  Limited,  Sunderland,  of  the  tri-compound 
type. 

Oransay- — Messrs.  John  Fullerton  and  Company,  Paisley, 
launched  on  May  31st  a  steel  scre-w  steam  yacht  of  about  55  tons, 
which  they  have  built  to  the  order  of  Mr.  H.  H.  Auld,  Rockmount, 
Dennistouu,  Glasgow.  Compound  engines  of  136  I.H.P.  have 
been  fitted  by  Messrs.  R.  Montgomery  and  Sou,  Greenock.  The 
yacht  is  of  strong  construction,  substantially  furnished,  and 
should  prove  a  comfortable  cruis2r.    She  was  named  Oransay. 

Vasilefa  Georgios- — Messrs.  R.  Craggs  and  Sons  Limited 
launched  on  May  31st  from  their  Tees  dockyard,  Middlesbrough, 
a  tine  steel  cargo  steamer  352  ft.  3  in.  long,  47  ft.  beam,  27  ft. 
3  in.  deep.  Tlie  machinery  will  be  fitted  by  the  North-Eastern 
Marine  Engineering  Company  Limited,  from  their  Wallsend 
works,  and  will  have  cylinders  24J,  41,  68,  by  45  in.  stroke, 
steam  being  supplied  by  two  large  single-ended  boilers  working 
at  a  pressure  of  180  lb.  to  the  square  inch.  The  vessel  has  been 
designed  to  carry  a  large  cubic  capacity,  and  is  expected  to  lift 
over  6,200  tons  dead  weight  on  a  very  moderate  draught.  She 
is  built  to  the  order  of  Mr.  D.  G.  Moraftis,  of  Andros,  Greece, 
and  on  leaving  tne  ways  was  named  Vasilefs  Georgios. 

AlmagTO- — Sir  Raylton  Dixon  and  Company  Limited 
launched  on  May  30th  from  fheir  Cleveland  Dock  Yards,  Middles- 
brough, a  steel  screw  cargo  steamer,  built  to  the  order  of 
Messrs.  Robert  MacAndrew  and  Cc^mpany,  of  London,  her 
priiieipal  dimensions  being  248  ft.  by  35  ft.  7^  in.  by  21  ft.  10  in. 
moulded,  and  has  a  dead-weight  carrying  capacity  of  about  2,330 
tons  on  a  light  drtuight  of  water.  Triple-expansion  cngilica  will 
be  fitted  by  Messrs.  the  North-Eastern  Marine  Engineering 
Company  Limited,  Wallsend-on-Tyne,  having  cylinders  19,  32, 
53,  by  33  in.  stroke,  supplied  with  steam  by  one  large  single-ended 
boiler,  working  at  175  lb.  pressure.  On  leaving  the  ways  she 
was  named  Almagro. 

Cober. — Messrs.  William  Gray  and  Company  Limited 
launched  on  May  31st  the  handsome  steel  screw  steamer  Cober 
which  they  have  built  for  the  London  and  Northern  Steamshij; 
Company  Limited.  Messrs.  Pyman  Brothers,  London,  managers. 
She  is  of  the  following  dimensions,  viz  :  L?rgth  over  all,  351  ft.; 
Iircadth,  49  ft. ;  and  depth,  24  ft.  6  in.  Triple-expansion  engines 
are  being  supplied  by  the  Central  Marine  Eugine  Works  of  the 
builders,  having  cylinders  24  in.,  38  in.,  and  64  in.  diameter, 
with  a  ijistou  stroke  of  42  in.,  aud  two  large  steel  boilers  with 


a  working  pressure  of  1801b.  per  square  inch.  The  steamer 
was  named  Cober. 

Ringhorn. — On  June  2iid,  the  steel  screw  cargo  steamer 
Rmghorn,  built  by, the  Laxevaags  r^ngineering  and  Shipbuilding 
Coiripany,  Bergen,  Norway,  went  for  her  trial  trip,  and  after 
compasses  had  bsen  adjusted  proceeded  to  the  measured  mile, 
where  a  seiies  of  trials  were  run,  and  a  mean  speed  of  lOJ  knots 
attained.  The  vessel  is  of  the  following  dimensions:  Length 
extreme,  278  ft.;  breadth,  38  ft.  6  in.;  depth,  19  ft.  8f  in.  Dead- 
weight carrying  capacity  about  2,700  tons.  The  engines,  which 
have  also  been  constructed  by  the  Laxevaags  Company,  are  of 
the  triple-expansion  type,  with  cylinders  19  in.  by  31  in.  by  51  in. 
diameter,  by  33  in.  stroke.    Working  pressure  175  1b. 

Navua- — Messrs.  D.  J.  Dunlop  and  Company,  Port  Glasgow, 
launched  on  May  28th  a  steel  twin-screw  steamer  of  the 
following  dimensions  :  Length  between  perpendiculars,  300  ft. ; 
breadth  moulded,  42  ft.;  depth  moulded,  to  upjjer  deck,  28  ft. 
2j  in.  The  vessel,  which  has  been  built  to  the  order  of  the 
Union  Steamship  Company  of  New  Zealand  Limited,  is  to 
obtain  the  highest  class  of  the  British  Corporation  for  (the 
survey  and  registry  of  sliijDping.  The  machinery,  which  will 
be  supplied  by  tin  builders,  consists  of  two  sets  of  triple- 
e.xpansiou  engines,  having  cylinders  17  in.,  28|^  in.,  and  47  in.  by 
33  in.  length  of  stroke,  steam  being  supplied  by  three  large 
single-ended  boiler.s  While  under  coustiuction  the  vessel  has 
been  supervised  by  Captain  Cameron,  marine  superintendent 
for  the  Union  Steamship  Company.  On  leaving  the  ways  the 
new  steamer  was  named  Navua. 

G.  Player. — The  Ailsa  Shipbuilding  Company  Limited, 
Troon,  launched  on  May  28th  a  steel  screw  steamer  of  790  tons 
dead-weight  capacity,  designed  and  built  by  them  to  the  highest 
class  at  Lloyd's  for  Mr.  George  Player,  Tcignmouth,  Devon, 
for  the  general  coasting  aud  continental  trade.  The  dimensions 
of  the  vessel  are:  Length,  183ft.;  breadth  (moulded),  28ft. 
6  in.;  depth  (moulded),  13  ft.  6  in.  The  propelling  machinery 
is  being  supplied  by  Muir  and  Houston  Limited,  Kinning 
Park.  It  consists  of  compound  direct-acting  engines  of  800 
horse  i)ower,  with  vertical  inverted  cylinders  21  in.  and  45  in. 
and  30  m.  stroke.  Steam  is  obtained  from  return  tubular  boilers, 
and  a  speed  of  10\  knots  is  expected  to  be  attained.  The 
steamer  was  named  G.  Player. 

Meadowfleld- — On  May  28th,  Messrs.  John  Blunier  and 
Companj'  successfully  launched  from  their  North  Dock  Shipyard 
a  finely-modelled  screw  steamer,  named  the  Meadowfield,  built 
to  the  order  of  Messrs.  Robinson  Brothers,  of  Whitby.  The 
dimensions  are  as  follows:  Length  over  all,  330  ft.;  beam, 
46  ft.  6  ill.;  depth  moulded,  23  ft.  She  has  a  dead-weight 
capacity  of  about  4,800  tons,  is  of  the  single  deck  tyj^e,  ,i  rigged 
as  a  two-masted  schooner,  and  arranged  to  pass  under  the 
Manchester  Canal  bridges.  The  steamer  is  fitted  with  steam 
winches  by  Messrs.  Clarke,  Chapman,  and  Company  Limited, 
patent  steam  windlas;  by  Messrs.  Emerson  Walker  and  Thompson 
Brothers  Limited,  and  steam  steering  engine  by  i  Messrs.  Alley 
and  McLellan,  of  Glasgow.  Tlie  engines  are  by  Messrs.  John 
Dickinson  and  Sons  Limited,  with  cylinders  23  in.,  38  in.,  and 
62  in.,  by  42  in.  stroke,  with  two  large  boilers  of  160  lb.  pressure. 

Uppland- — Recently  Messrs.  Win.  Gray  and  Company 
Limited  launched  the  steel  screw  steamer  Upjjland,  which 
they  have  built  to  the  order  of  Messrs.  C.  A.  Forslind  and  Son, 
of  West  Hartlepool.  After  receiving  her'  machinery  at  the 
Central  Marine  Engne  Works,  and  completing  her  fitting  out, 
she  was  taken  to  sea  for  her  trial  trip.  Her  principal 
dimensions  are:  Length  over  all,  316ft.;  breadth,  45ft.;  and 
depth,  22  ft.  4^  in  The  engines  have  cylinders  22^  in.,  36^  in., 
and  62  in.  dianietei,  with  a  piston  stroke  of  39  in.,  and  are 
supplied  with  steam  by  two  large  steel  boilers  adapted  to  work 
at  a  pressure  of  180  lb.  per  square  inch.  The  trial  was  a 
satisfactory  one,  the  ship  averaging  a  speed  of  12  knots,  and 
the/  engines  running  with  smoothness  and  without  hitch. 

Crostafels- — A  large  steel  screw  steam  Crostafels,  built  to 
the  ordei-  of  the  Deutsche  DampfschifEahrts  G esellscliaft,  Hansa, 
of  Bremen,  was . launched  from  the  Neptune  Shipyard  of  Messrs. 
Swan,  Hunter,  and  Wigliam  Richardsnu  Limited,  on  Monday, 
the  30th  May.  The  vessel  is  400  ft.  in  length  by  52  It.  beam, 
and  will  be  fitted  with  powerful  four-crank  quadruple-expansion 
engines,  which,  with  the  boilers,  are  also  being  built  at  the 
Neptune  works.  Designed  to  attain  the  highest  class  in  Lloyd's 
registry,  the  steamer  is  a  tine  example  of  a  first-class  modern 
caro-o  boat,  and  is  equipped  with  electric  lighting  aud  most  com- 
plete auxiliary  inachinery.  both  for  working  the  ship  and  for 
loading  and  discharging  the  cargo. 

Chelston — Theiv  was  launched  ou  June  2ud  from  the  ship- 
building yard  of  Messrs.  A.  Rodger  and  Company,  Port  Glasgow, 
a  steamer  built  to  the  order  of  Messrs.  T.  L.  Duff  and  Company, 
Glasgow,  and  specially  constructed  for  the  timber  trade.  The 
new  vessel,  which  will  be  engined  at  Govan  by  the  builders,  has 
a  carrying  capacity  of  6,300  tons,  and  is  of  3,700  gross  tonnage. 
Her  length  is  347  ft.,  breadth  51ft.,  depth  27  ft.  As  she  left 
the  w'ays  the  steamer  was  named  Chelston. 
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Engineer  Commanuees. 
W.  t'.  Burnett  to  Couturiou,  to  date  May  12tli. 
S.  Astou  to  Pembroke,  for  charge  of  Fleet  Reserve  workshoiis, 
undated. 

.7.  W.  Heiiwood  to  Egniout  for  Orion,  to  date  May  14tli. 
J.  Ryau  to  "S'ivid  for  Barlieur,  to  date  April  28th. 

F.  T.  W.  Curtis  to  Exmouth,  to  date  May  18th. 

G.  W.  Noll  to  Vivid  for  Hibernia,  to  date  May  2l)th. 

H.  J.  J.  G.  Moou  to  Thames  for  Forth,  undated. 

J.  M.  Downer  to  Euryalus  for  AYallaroo,  to  date  February  8th. 

F.  Worth  to  Vivid  for  Hogue,  to  date  May  21st. 
A.  Rayner  to  Prince  of  Wales,  to  date  May  18th. 

A.  .).  Carnt  to  President  for  service  at  the  Admiralty,  to  date 
May  11th. 

V.  McK.  Norris  to  Rupert,  to  date  May  10th. 

G.  W.  Barry  to  Vivid  for  Phaeton,  to  date  May  5th. 

Engineer  Lieutenants. 
A.  E.  Cook  to  Pembroke  for  Leven,  and  E.  Stacker  to  Erebus 

tor  Falcon,  to  date  May  20th. 
W.  H.  S.  Moysey  to  A^ivid  for  Minerva,  and  A.  W.  Bolton  to 

Northaniplou  for  Calliope,  to  date  May  24th. 
V.   Kelly   to  Vernon,   additional,    for  torpedo   store,   G.  H. 

Jeffrey  to  Leander  for  Orwell,  W.  B.  Hall  to  Albion,  and 

W.  J.  .S.  Perkins  to  President  for  temporary  service  at  the 

Admiralty,  lent,  to  date  May  5th. 
AV.  H.  Ham  to  Fire  Queen  for  Kestrel,  and  F.  Pring  to  Vivid, 

lent,  for  instruction  of  boy  artificers  at  Dcvonport,  undated. 
A.  E.  J.  Murray  to  Erebus  for  Foyle,  C.  Howie  to  Erebus  for 

Arun,  T.  W.   Cleve  to  Vivid  for  Sprightly,  and  W.  R. 

Ijawton  to  Vivid  for  Itclien,  to  date  April  13th. 
J.  H.  Barber  to  Vivid  for  Lively,  and  J.  H.  C.  Hearn  to  Vivid 

for  Vixen,  to  date  April  15th. 

E.  R.  Amor  to  Vivid  for  duty  with  Captain  of  Dockyard,  to 
date  April  28th. 

H.  J.  Meiklejohn  to  Theseus  on  commissioning,  and  G.  W. 
Woodhouse  to  Pembroke  for  '1  lies 'us,  to  date  .April  28th, 
and  to  Theseus  on  commissioning. 

(i.  Attwool  ti)  Fire  Queen  for  Jaseur,  and  T.  H.  B.  Bishop  tc 
Pembroke  for  Superb,  undated. 

F.  C.  Williams  to  Vivid  for  Prometheus,  and  A.  W.  L'ttlewood 

to  Talbot,  to  date  May  12th. 
A.  Brown  to  Tamar  for  Fame,  and  S.  G.  Misselbrook  to  Erebus 

for  Dove,  to  date  May  14th. 
F.  A.  Chater  to  Exmouth,  to  date  May  18th. 
A.  R.  Rolle  to  Revenge,  to  date  May  9th. 
J.  B.  Hewitt  to  Fire  Queen  for  Violet,  to  date  May  9tli. 

I.  E.  S.  Roberts  and  A.  F.  Sawyer  to  Prince  of  Wales,  to  date 

May  18th. 

II.  H.  Ricketts  to  Fire  Queen  for  Spiteful,  undated. 

W.  H.  Glasspolc  to  Katoomba,  to  date  February  8th. 

R.   W.   Mailell   to  Fox,  and   AV.   Denbow  to  Pembroke  for 

(iossamcr,  to  date  May  lOtli. 
T.  W.   Christian   to  Fire    Queen,    to    assist  Engineer  Rcar- 

Admiral,  uudatt'd. 
T.  Gurnell  to  Fire  Queen  for  New  Zealand,  and  J.  C.  Matter;- 

to  Fire  Queen  for  Majestic,  to  date  May  23rd. 

C.  E.  M.  Roe  to  Fire  Queen  for  Europ.i,  undated. 

H.  J.  Clegg  to  Tamar  for  Hongkong  yard,  H.  Evans  to  E.xcel- 
lent  as  instructor  in  hydraulic  gun  mountings,  and  C.  H. 
.Tohnson  to  Sap])lio  for  Leda,  to  date  May  20th. 

1*.  T.  Crichton  to  Fire  Queen  for  Intri'pid,  to  date  May  22ad. 

W.  AV.  Newton  to  Apollo  for  Spanker,  and  J.  M.  J.  Murphy 
to  .Slolus  for  Skipjack,  undated. 

D.  J.  Carruthcrs  to  Impregnable  for  Medusa,  to  date  May  3rd. 
F.  C.  Williams  and  J.  C.  Matters  to  Prometheus,  to  date  May 

11th. 

A.  L.  Picton  to  Rupert,  to  date  May  10th. 
C.  AV.  Bolt  to  Pelorus,  to  date  May  19th. 

Engineer  Sub-Lieutenants. 
A.  E.  E.  Rayner  to  Pelorus,  to  date  May  19th. 
L.  Turner  to  Donegal,  to  date  May  5th. 

R.  J.  Brown  to  Monmouth,  and  J.  R.  Iloddinott  to  Donegal, 

to  date  April  27th. 
V.  G.  Harris  to  Theseus,  on  commissioning. 
P.  J.  B.  Huxham  to  Prince  of  Wales,  on  commissioning. 
J.  A.  T.  Fielder  to  Exmouth,  on  re-commissioning. 
A.  H.  Gorges  to  Wildfire  for  Immortalite,  to  date  May  18th. 
H.  Burt  to  Tamar  for  Fame,  lent,  to  date  May  12th. 

W.  Had.ly  to  Vivid  for  Hogue,  to  date  May  21st. 
'-p'  y-  Eldridge  to  Vivid  for  Diamond,  undated. 
J^.  A.  Butler  to  Pembroke  for  Sappho,  to  date  May  3rd. 


P.  G.  Harris  to  Suffolk,  to  date  May  21st. 
R.  Rampling  to  Theseus,  to  date  May  11th. 
F.  J.  Pedrick  tj  Erebus  for  Tencdos,  undated. 
H.  D.  Bishop  and  J.  A.  T.  Fielder  to  Exmouth,  to  (late  May 
18th. 

Chief  Artificer  Enginekhs. 
Davidson  to  Pembroke  for  Mersey,  to  date  .\pril  29th. 


Self  to  Erebus  for  Porcupine,  to  date  May  9th. 


Artificer  Engineers. 
W.  H.  Edwards  to  Prince  of  AVales,  to  dat?  May  18th. 
F.  T.  Norris  to  Rosario,  to  date  May  12th. 
A.  E.  Thomas  to  Rupert,  to  date  May  10th. 
J.  W.  H.  E.  AVilliams  to  Suffolk,  to  date  May  21st. 
M.  J.  Hicks  to  Erebus  for  Contest,  and  E.  J.  Jeffrey  to  Erebus 

for  Charger,  to  date  April  15th. 
P.  E.  Gregory  to  Implacable,  and  W.  J.  Ley  to  Naiad,  to 

date  May  7th. 

W.  H.  P.  Studd  and  H.  Nokes  to  Exmouth,  to  date  May  18th. 
J.  Dornan  to  Theseus,  undated. 

Acting  Artificer  Engineers. 
H.  W.  Richardson  to  Prince  of  AA^ales,  to  date  May  18th. 
A.  Thomas  to  Impregnable  for  Medusa,  to  date  May  3rd. 
J.  F.  Killick  and  E.  Booth  have  been  confirmed  in  the  rank 

of  artificer  engineer,  with  seniority  (if  April  1st,  1903. 
\y .  H.  Catton,  confirmed  in  the  rank  of  artificer  engineer,  with 

seniority  of  April  1st,  1903. 

PROMO'lTONS. 

Chief  Engine-room  Artificers. 

J.  AV  right,  promoted  to  acting  artificer  engineer,  with  seniority 
of  April  1st. 

AV.  H.  C.  Fox  has  been  promoted  to  artificer  engineer,  with 

seniority  of  January  3rd. 
AV.  H.  J.  Randall  promoted  to  acting  artificer  engineer,  with 

seniority  of  February  17tli. 


Carrie. — London,  May  2nd.  The  Salvage  Association  have 
received  the  following  telegram  from  their  special  officer,  dated 
Copenhagen,  May  19th,  rc  Carrie :  Loire  Inferieure,  starboard 
side.  Principal  damage,  nine  outside  jjlates  seven  frames  thre*' 
reverse  frames  26  ft.  main  stringer  plates  24  ft.  'tween  deck 
stringers  with  angles  broken,  bridge  bulkhead  bent,  engine 
bulkhead  started;  bottom,  B  strake  port  side  chafed  mostly 
fore  and  eft.  Ceiling  in  holds  on  tank  top,  in  cabin,  berths, 
forecastle,  remove,  replace.  Upper  deck,  refasten  recaulk. 
Rudder  to  lift,  propeller,  off',  shaft  drawn.  Machinery  boilers 
to  open  examine.  Windlass  winches  overhaul.  Deck  engine- 
room  stores  inventory  destroyed. 

Hibernian.— London,  May  19th.  The  Salvage  As.^ociation 
have  received  the  following  telegram  from  Lloyd's  agent  at 
St.  John's,  dated  May  19th,  ■re  Hibernian :  Captain  telegraph.? 
ship  upright.  Engine-room,  Nos.  1  and  2  holds  full  water,  No. 
3  hold  five  feet.  Only  one  more  day's  water  for  cattle. 
Despatched  Eagle  to-day  scene  wreck. 

Victorian  Prince. — South  Shields,  May  27th.  North 
Shields  trawler  A^ictorian  Prince  ashore  at  Berwick,  floated, 
now  in  Tyue;  propeller  blades  smashed;  surmise  no  other 
damage. 

Dromonby. — Suez,  May  5th.  Droniouby:  Bottom  badly 
damaged  starboard  side  abreast  collision  bulkhead.  Has  seven 
plates  broken,  six  plates  stove  in,  eighteen  frames  broken. 
Temporary  repairs  have  been  commentMid.  Repairs  will  require 
about  twenty-four  days. 

Cairnavon. — Las  Palmas,  May  5th.  Cairnavon  arrived 
thrust  shaft  broken  at  collars,  taking  away  all  shoes  and  cover 
bearing  next  shaft;  thrust  block  broken  in  two. 

Tees.— Victoria,  B.C.  (by  cable  received  May  26th).  British, 
steamer  Tees  lost  propeller  and  shaft,  Skeena  River,  propeller 
"  bannriug  "  has  been  sent. 

Francesco  Ciampa. — Barry,  May  13th.  Francesco 
Ciampa,  Italian  steamer,  docked  Commercial  Diy  Dock.  Has 
bilge  plates  damaged. 

Scotland.— Tynemouth,  May  27th.  Tug  Scotland,  of  North 
Shields,  with  machinery  disabled. 

Tamesi- — Las  Palmas,  May  12th.  French  steamer  Tamesi 
has  put  in  with  furnace  crowns  of  boiler  collapsed.  Will  be 
repaired  here. 
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NEW  60  in. 


PORTABLE  ROTARY 
MACHINE. 

By  Emile  Guarini. 


PLANING 


The  acooiupanyiug  cut  shows  a  very  interesting  new  60  in. 
j)ortabIe  rotaiy  planing  machine  built  by  the  Newton 
Machine  Tool  Works,  of  Philadeliihia.  The  cutter  head 
is  60  in.  in  diameter  over  tools,  and  is  driven  by  a  15  liorse 
power  motor,  mounted  on  the  further  side  of  the  machine, 
through  gearing  by  means  of  a  phosphor-bronze  worm 
wheel  and  hardened  steel  worm  of  steep  lead,  by  an  internal 
gear  ring  and  jjinion,  the  gear  i-ing  being  a  jiart  of  cutter- 
head  cast  ill"'. 


SOME    MODERN    APPLIANCES  CONNECTED 
WITH  RAILWAY  CROSSINGS  AND  POINTS.* 

Of  late  years  groat  developments  liave  been  made  in  the 
various  branches  of  railway  engineering,  notably  in  loco- 
motives, in  carriage  Iniilding,  and  in  signalling  by  pneumatic 
and  other  powers ;  but  in  the  pennanent  way,  except  in  tlie 
strengthening  of  the  i*ails  and  their  fastenings  to  meet  the 
heavier  loads,  veiy  little  change  has  taken  place,  and  it  is 
consequently  intended  in  this  paper  to  describe  and  con- 
sider some  appliances  regarding  railway  points  and  cross- 
ings, to  state  the  reasons  wliy  these  appliances  are  wanted, 
the  qualities  they  ought  to  possess,  and  to  show  in  how  far 
they  possess  these  necessary  qualities. 


eO-in.  PORTABLE  ROTARY  PLANING  [MACHINE. 


By  driving  through  worm  and  worm  wheel  the  cutter  head 
is  given  a  veiy  even  rotative  movement ;  tlie  cutter  head  has  ! 
an  "in"  and  "out"  adjustment  of  6  in.  for  convenience  in  1 
adjusting  the  cut  after  machine  is  set  to  the  work.  i 

The  ways  of  the  machine,  which  are  usually  l3i-oad,  give 
good  solitl  bearings  to  the  carriage  or  saddle,  which  is  of 
very  heavy  o.nd  massive  design,  and  has  a  feed  of  12  ft.  in 
length.  The  traversing  motion  is  obtained  by  nieaus  of  a 
spiral  pinion  and  rack,  similar  to  that  used  on  a  planer. 
This  is  a  new  feature  on  rotaiy  planers,  and  is  an  improve- 
ment over  the  old  method  of  feeding  the  carriage  by  means 
of  a  screw,  as  it  does  away  with  all  of  the  sagging,  torsion, 
and  buiding,  so  prevalent  where  a  long  screw  is  used  to 
feed  a  saddle  or  carriage.  The  rack  used  is  inserted  in 
the  bed,  and  is  acted  on  by  a  phosphor-bronze  pinion.  The 
carriage  has  foiu-  changes  of  positive-gear  feed  and  quick 
traverse  in  either  direction,  power  being  supplied  by  the 
motor  which  drives  the  head. 

The  machine  can  be  entirely  controlled  from  the  platform 
shown  in  the  illustration,  as  all  the  controlling  levers  are 
conveniently  placed  on  that  side  of  the  machine. 


The  Great  Northern  Railway  Company  are  now  completing 
at  their  works,  Doucaster,  the  first  of  a  new  type  of  powerfu! 
loeouiotives  specially  designed  for  hauling  as  between  London 
and  York  the  heaviest  of  East  Coast  Scotch  expresses,  and 
also  the  more  important  London  and  West  Riding-  trains,  the  j 
fastest  of  which  regularly  cover  the  175f  miles  between  Wake-  \ 
field  and  King  s  Cross  without  a  sto)5  in  190  minutes.  The 
locomotives  are  the  celebrated  "  Atlantic  "  type,  being  provided 
with  boilers  of  somewhat  unusual  dimensions,  and  having  a 
grate  area  larger  than  any  of  the  other  British  locomotives. 


Diamond  Cros.sings. 

When  one  line  crosses  another  a  diamond  crossing  is 
fonned.  This  complete  crossing  consists  of  two  ol)tuse- 
angled  crossings  or  elbows,  and  two  acute-angled,  or,  as 
they  are  usually  called,  V-crossings. 
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FlO.  1. 

In  the  acute- angled  crossing,  fig.  1,  although  the  wheel 
is  unsupported  for  a  short  distance  at  one  side,  a  complete 
guide  and  support  is  provided  at  the  other,  and  the  crossing 
can  consequently  be  made  strong  enough  to  secure  perfect 
safety  and  easy  maintenance. 

■  Paper  rpiid  before  the  Institution  of  Enjjineers  and  Shipbuilders  in  Scotlanr", 
on  April  26th,  by  Mr.  0.  R.  Williams,  Member. 
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In  the  obtuse-uuoled  crossings,  fig.  2,  however,  there  is 
a  space  (varying  with  the  angle  of  the  crossing)  during 
which  the  wheels  are  only  partially  supported,  and  during 
which  the  flanges  have  no  rail  by  which  they  can  exercise 
their  guiding  functions.  This  space  or  gap  in  a  1  in  8 
crossing  is  3  ft.  3  in.,  and  in  a  1  in  10  ft.  Gin.  crossing  is 
-!  ft.  4  in.  The  following  table  shows  t!ie  gaps  of  coi  res- 
p(  nding  angles  of  crossings  :  — 


Aiiule  1 

f  crossinjj. 

I.ei.gth  i>f  gap. 

Ft. 

111, 

1 

ill  7 

0 

10' 

1 

,,  S 

3 

:! 

1 

!l 

,S 

8 

1 

„  10 

4 

1 

1 

..  11 

4 

I 

1 

12 

4 

lOi 

1 

15 

™  -6 

During  the  gap,  as  the  flanges  can  give  no  guidance,  the 
criterion  that  the  wheels  will  take  the  right  side  of  the 
diamond  point  is  solely  that  the  vehicle  will  continue  to 
move  in  the  same  direction  as  when  entering  the  gap.  In 


tlie  case  of  a  straight  road  they  will  undoubtedly  do  this, 
])rovided  no  other  influences  ai'e  imposed  ;  but  in  the  case 
of  a  diamond  crossing  on  a  curved  road  it  is  difficult  to  be 
certain  in  what  precise  direction  the  vehicles  will  continue 
to  move,  and  consequently  flat  crossingsi,  especially  on 
curved  roads,  are  the  most  frequent  causes  of  accident  on 
railways. 

Let  us  suppose  that  any  wheel  of  a  train,  say  one  of  an 
oscillating  vehicle,  after  leaving  tlie  first  diamond  point, 
ti'espasses  only  slightly  out  of  the  straight  j)ath  ;  then  it 
will  inevitably  hit  the  wing  rail's  running  edge  or  the  checlc 
rail  at  or  before  the  elbow  ;  this  again  alters  the  dii-ection 
in  wliich  the  wheels  will  travel,  and  will  ill  conduce  to^  their 
taiiing  the  correct  side  of  tlie  points. 

The  most  frequent  derailments  are  probably  caused  by 
goods  trains,  consisting  of  wagons  having  wooden  buffers, 


Fin.  3. 

being  stopped  on  a  diamond  crossing  on  a  curved  road,  and 
then  pushed  back.  Consider  a  wagon  actually  at  the  obtuse 
aiigle.  As  the  inside  bufl'ers  will  touch  first,  the  wagon 
will  get  a.  ])ush  from  the  one  corner,  and  therefore  will  tend 
to  move  in  a  direction  at  an  angle  to  the  line  of  the  road, 
and  in  consequence  will  probably  take  the  wrong  side  of  the 
diamond  points. 

Referring  to  fig.  .3,  it  will  be  readily  seen  that  the  gaps 
between  the  diamond  points  A  and  A'  are  the  critical  places 


(if  tlie 
srppor 
angle, 
to  the 

1. 


3. 


crossing,  there  being  a  rail  at  one  side  only  to 
t  the  wheels  between  the  diamond  points  and  the 
and  the  possibility  of  accidents  may  be  attributed 
following  causes:  — 

Tlie  guiding  function   of   the  flanges   is  greatly 

impaired,  or  ceases  entirely. 
The  treads  of  the  wheels  are  provided  with  a  full 
rail  head  support  at  one  side  only;  consequently 
the  support  is  diminished. 
As  the  clearance  space  between  the  points  is  wider 
than  in  the  ordinary  case  in.  instead  of  l|in), 
the  flanges  lose  their  guiding  properties,  as  they 
cannot  touch  the  edge  of  the  rails. 


Toi  eliminate  these  causes  of  uncertainty,  and  at  the  same 
time  provide  a  crossing  strong  enough  to  ensure  easy 
maintenance,  is  the  object  in  view. 

There  are  four  possible  methods  of  dealing  with  the  case 
of  a  troublesome  diamond  crossing.  To  substitute  for  the 
diamond  crossing  :  — ■ 

1.  Two  pairs  of  facing  points. 
Fig.  4  shows  the  substitution  of  facing  points,  which 
means  a  complete  re-laying  (to  an  existing  crossing),  and 
as  the  points  have  to  be  detected  and  provided  with  lock 
bars,  special  levers  are  required  in  the  signal  cabin.  The 
arrangement  costs  several  hundred  pounds,  and  sometimes 
cannot  be  don©  oii  account  of  confined  space. 


Fig.  5. 

2.  A  "  flying  "  crossing  or  junction. 

Such  a  crossing  is  formed  by  one  line  passing  under  the 
other,  and  is  only  done  to  allow  of  a  quickened  train 
seiwice. 

3.  To  alter  the  ci-ossing  to  the  New  South  Wales  type. 
The  New  South  Wales  system,  fig.  5,  consists  in  putting 

in  the  obtuse  angles  two  pairs  of  short  switches,  working 
in  opposite  directions  and  connected  by  one  rod.  The 
intention  of  this  is  to  provide  a  continuous  running  rail 
edge  and  continuous  support,  and  therefore  cures  both 
causes,  1  and  2.  The  apparatus,  however,  has  the  following 
disadvantages :  (a)  Placing  four  finely-planed  switches  such 
as  are  required  into  such  a  confined  space  I'enders  the  cross- 
ing very  weak,  and  is  therefore  against  the  objet't  in  view  ; 
(b)  as  the  switches  come  under  the  heading  of  "  facing 
points,"  which  have  to  Vie  detected,  a.nd  lequire  special 
levers  in  the  cabin,  this  arrangement  is  very  costly. 
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4.  To'  ecjuip  the  existing  crossing  with  the  "  protectors  " 
invented  by  the  late  Heniy  Williams. 
In  the  Williams  pi'otector,  four  treadles  are  introduced 
into  the  existing  crossing  wliich  does  not  require  to  be  re- 
laid  in  any  way.  The  action  of  these  treadles  is  to  reduce 
the  undue  clear  ance  space  to  the  standard,  and  consequently 
to  provide  a  true  gviidance  to  the  wlieel  flanges.  This  cures 
cause  No.  3,  and  also  provides  for  cause  No.  1  ;  and,  as 
the  crossing  is  not  weakened  in  any  way,  but  left  in  the 
original  solidity,  cause  No.  2  becomes  negligible. 


Fig.  6. 

The  four  steel  treadles,  A,  A',  B,  and  B',  fig.  6,  differ  from 
all  other  types,  in  that  they  are  moved  vertically  instead 
of  horizontally ;  thei  efoi'e,  they  do  not  come  under  the  Board 
of  Trade's  definition  of  a.  "  facing  "  point.  They  are  fitted 
into  the  clearance  spaces  between  the  check  rail  and  the 
running  rail.  They  are  fulciumed  on  a  special  bolt,  which 
is  fixed  to  the  check  rail  and  in  a  sliding  nut  which  fits  close 
to  the  web  of  the  ruiming  rail.  This  nut  can  move  in  the 
line  of  the  rail,  and  therefore,  if  one  rail  "  creeps  "  ahead 
of  the  other,  the  fulcrum  phi  is  not  bi'oken.  The  four 
treadles  are  raised  and  lowered  by  a  sjiecial    arm  "  work- 


tliey  ai'e  guided  on  the  other  side  by  treadle  A'.  On 
arriving  at  XX',  treadle  B'  is  down  out  of  the  way,  and 
treadle  A  entirelj''  blocks  up  the  wrong  way,  thus  allowing 
the  flanges  no  option  as  to  which  side  they  will  take,  but 
forcing  them  to  go  to  the  desired  side  of  the  points. 

It  will  be  seen  that  the  treadles  do'  not  sujjport  the  weight 
of  the  vehicles,  as  it  would  be  impracticable  to  make  a 
vertically  moving  treadle  strong  enougli  to  take  the  weig'lit 
of  a  locomotive.  On  the  other  hand,  the  crossing  still  jias 
its  original  strength,  and,  therefore,  no  further  sujjport  is 
necessaiy. 

These  protectors  have  the  following  advantages  over  otiier 
systems :  — ■ 

1.  They    are   perfectly    effi.cient,    derailments  being 
impossible  (this  is  borne  out  in  ])ractice). 


Fk;.  7. 

2.  They  are  less  than  one-twentieth  of  the  cost  of  other 

systems. 

3.  They  can  be  fitted  into  existing  crossings  in  about 

four  hours. 

■1.  The  crossing  has  not  to  be  re-laid  or  altered  in  any 
way. 

The  efficiency  of  the  ijrotectors  is  proved  by  the  fact  that 
there  ai'e  about  100  of  them  fitted,  in  all  cases  to  "  trouble- 
some "  crossings,  where  derailments  were  formerly  as 
frequent  as  three  per  week,  and  since  the  time  of  equiji- 
ment  (from  three  years)  derailments  have  entirely  ceased. 
Should  a  drivei',  by  disobeying  the  signal,  run  an  engine 
over  the  crossing  when  the  protectors  are  set  for  the 
opposite  road,  something  will  give  way,  and  the  protectors 
(till  repaired)  will  be  put  out  of  action.  This  is  important, 
as,  if  they  did  not  give  way,  the  engine  would  run  off  the 
read ;  but  when  set  for  the  correct  way  a  derailment  is 
impossible. 


m 
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ing  in  a  slot  in  each  treadle ;  the  arms  are  affixed  to  two 
"  rocking "  shafts,  which  are  revolved  through  about  90 
deg.  by  a  piece  of  j^oint  rod,  this  I'od  being  part  of  or 
joined  to  the  rod  which  works  the  points  controlling  the 
way  through  the  ci'ossing.  No  extra  lever  is  requii'ed  in  the 
signal  cabin. 

The  treadles  are  operated  in  the  following  manner :  For 
the  main  line,  A  and  A'  will  be  raised,  and  B  and  B'  wiU  be 
lowered;  for  the  branch  line,  B'  and  B  will  be  raised,  and 
A  and  A'  will  be  lowered. 

Consider  a  vehicle  passing  from  right  to  left  on  the  main 
line;,  the  flanges,  on  arriving  at  Y  Y',  pass  over  the  top  of 
the  treadle  B,  but  do  not  touch  it,  as  it>  is  2  in.  down ;  but 


These  protectors  have  been  fitted  to  crossings  as  flat  as 
1  in  15.  The  rule  of  the  Board  of  Trade  is  that  in  new 
work  no  crossmgs  flatter  than  1  in  8  are  allowed ;  but  new 
ciossings  up  to  1  in  10  have  been  sanctioned  when  fitted 
with  these  protectors.  Engineers  having  to  j)lan  crossings 
in  confined  spaces  will  appreciate  this. 

On  examining  a  treadle  from  a  set  of  protectors  that  have 
been  in  use  for  some  time,  the  following  will  usually  be 
noticed :  The  points  of  the  treadle  and  the  working  heel 
will  be  quite  black ;  but  there  is  a  bright  part  on  the  side 
half  way  between  the  point  and  heel.  This  brightness  is 
caused  by  rubbing  and  knocks  from  the  flanges,  and,  as 
the  flanges  can  only  knock  the  treadle  when  they  begin  to 
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stray  from  the  correct  iiath,  each  knock  (if  uiicliecked)  would 
lirobably  have  been  the  means  of  a  deraihuent.  Some  idea 
of  what  these  protectors  have  saved  can,  therefore,  be 
judged. 

Hand  Levers  fob  Points. 
Tliere  ai'e  two  classes  of  levers  required  for  hand-worked 
jioints :  — 

1.  A  lever  that  will  hold  the  points  for  either  way  as 

required ;  this  is  the  type  generally  used  in  shunt- 
ing and  goods  yards. 

2.  A  lever  that  will  hold  the  points  always  in  the  one 

position  foi-  tlie  main  sliding,  and  has  to  be  held 
over  for  tlie  other  road. 
For  both  types  any  diist-class  lever  should  i)ossess  the 
following  points :  — 

1.  It   sho'uld  absolutely  prevent  the  switches  from 

''  sticking "  when  trailed  or  otherwise. 
'2.  It  should  be  reasonably  easy  to  opeiate,  so  that 
shunting  maj'  be  done  (piickly. 

3.  It  should  have  a  still  handle  when  the  points  are 

tiuiled,  as  a  moving  handle  is  very  dangerous  to 
shunters. 

i.  It  should  give  as  little  obstruction  to  the  feet  as 
possible. 

5.  As  regards  wear,  it  should  be  as  "  easy  "  as  possible 

on  tlie  switches  and  connections. 

6.  It  should  be  strong  and  durable. 

The  simplest  form  of  hand-point,  lever  is  the  i)lain  straight 
lever  handle  fulcrumed  in  a  cast-iron  base  hxed  to  the 
sleepers.  This  lever  generally  has  a  large  weight  on  the 
top  end  to  make  it  fall  to  the  required  side,  at  the  same 
tinje  pushing  the  switches  into  the  required  position. 

As  an  impi'ovement  on  this  type  a  crank  or  cranking 
device  is  put  into  the  lever,  which  enables  the  motion  of 
the  handle  to  be  parallel  to  the  line  of  the  rails.  This  is 
nO'W  a  Board  of  Trade  regulation,  as  when  one  of  these 
levers  is  ti'ailed  the  flanges  cause  the  weight  and  the  handle 
to  move  u})  and  down  ;  consequently,  if  a  shunter  holds  one 
of  these  handles,  which  is  moving  at  right  angles  to  the 
I'ails,  it  will  tend  tO'  pull  hian  under  the  train  ;  but  if  the 
handle  works  parallel  to  tlie  rails  it  will  only  pull  him  along- 
side in  the  6  ft.  way.  Swinging  handles  of  any  kind,  how- 
ever, are  a  great  objection,  as  the  shunter  l  uns  a  great  risk 
of  getting-  hit  on  the  legs,  and,  as  the  moving  weight  is 
usually  fron)  561b.  to  801b.,  the  effect  is  not  inconsiderable. 

When  a  vehicle  trails  a  pa,ir  of  points — that  is  to  say,  in 
going  from  B  to  A,  figs.  7  and  8 — at  the  point  X  the  flanges 
of  the  wheel  have  to  force  open  the  switch,  and  it  is  the 
duty  of  the  lever  to  close  it  again  to  the  stock  I'ail  after 
the  vehicle  has  passed.  This  is  the  object  of  the  weight, 
f.nd  if  the  weight  does  not  properly  close  the  switch  the 
points  "  stick  "  in  a  half-way  position,  and  a  vehicle  coming 
from  A  will  go  to  neither  B  or  C,  but  will  get  derailed. 
Such  derailments  happen  in  very  large  numbers,  and,  as 
the  average  cost  of  a  derailment  is  £'5,  they  are  a  great 
source  of  expense,  besides  being  very  inconvenient  at  busy 
places. 

There  ai'e  many  designs  of  weighted  levers,  but  in  all 
cases  wherein  tlie  trailing  of  the  point  moves  the  handle 
the  weight  cannot  lie  made  large  enough  to  absolutely  ensure 
the  switches  from  "  sticking,"  as,  if  it  is,  no  man  can  work 
the  lever.  The  nearer  to  the  vertical  that  the  weight  is 
moved  by  the  flange,  the  effect  of  the  weight  (tending  to 
close  the  switches)  becomes  the  less,  and  in  the  vertical 
position  it  has  no  effect  whatever,  so  that  no  matter  hoAV 
large  the  weight  is  it  cannot  prevent  the  switch  "  sticking."* 
Moi-eover,  as  the  flanges  when  trailing  the  points  keep  the 
weight  swinging  about,  there  is  an  excessive  amount  of 
wear  in  the  lever  connections,  and,  most  imiiortant  of  all, 
on  the  switches  themselves. 

fJ^o  be  continued.) 

mm^^'^Vi*^  "  ■'*'''*'<='>es  afa  most  prevalent  when  the  slide  chairs  are  dirty,  or 
covered  with  sand  and  snow. 


THE  LONDON  CHAMBER  OF  COMMERCE. 

MANUF.VCTURERS'  SECTION. 

\t  the  meeting  of  the  section  on  the  31st  May,  Mr.  A.  C. 
Holzapfel  read  a  paper  on  "  Technical  Education,"  embodying 
a  resolution.  He  opened  with  the  movement  of  the  resolution 
itself,  which  was  as  follows:  — 

"  That  in  order  to  retain  our  industrial  position,  and 
to  introduce  into  this  country  such  further  industries  as  may 
be  jjrohtably  developed,  this  section  is  of  opinion  that  it  is 
absolutely  necessary  to  raise  the  standard  and  cheapen  the 
cost  of  technical  education,  and  that  representations  be  made 
to  the  Board  of  Education  in  this  sense." 

■  Mr.  Holzapfel  then  proceeded:  This  question  of  technical 
education  lias  received  a  great  deal  of  attention  from  time  to 
time.  Twenty  years  ago  many  jieople  realised  we  were  drifting 
behind,  and  endeavoured  to  meet  the  situation,  and  then  a  good 
deal  was  done  by  public  bodies  and  private  effort  to  advance 
technical  education  Still  we  feel,  and  all  our  greatest 
scientists  are  continually  telling  us,  that  in  this  respect  we  are 
a  long  way'  behind  several  foreign  countries,  and  that  it  is 
absolutely  necessary  that  this  country  sTiould  be  in  the  front 
rank  of  scientific  and  technical  knowledge.  I  need  hardly  state 
that  when  Great  Britain  abandoned  agriculture  as  her  stable 
industry,  she  did  so  for  once  and  all,  and  so  to  say  nailed  her 
colours  to  the  mast  as  an  industrial  country. 

The  geographical  advantages  of  this  country  for  industrial 
production  and  for  the  distribution  at  home  and  abroad  of 
industrial  products  are  exceptional.  Great  Britain,  moreover, 
has  been  the  cradle  of  modern  industry,  and  for  many  years 
was  far  in  advance  of  other  countries  in  regard  to  machniery 
and  training  of  her  industrial  'population. 

These  two  tacts  have  for  some  time  compensated  manufacturers 
for  the  )ieglect  of  science  of  which  they  hiave  been  guilty.  We 
see,  however,  more  and  more,  that  many  branches  of  industry,  in 
which  we  held  at  one  time  an  absolutely  predominary  position,  are 
largely  centering  in  other  countries.  I  will  only  refer  here  to 
two,  the  iron  and  steel  industry  and  the  chemical  industry. 

In  ix-gard  to  both.  Great  Britain  thirty  or  forty  years  ago 
led  the  van  and  supplied  not  only  the  whole  of  her  own  demand, 
but  the  principal  share  of  the  requirements  of  other  countries. 
This  has  completely  changed;  both  the  United  States  of 
America  and  Germany  are  considerably  ahead  of  us  in  their 
yearly  production  of  iron  and  steel  and  the  chemical  industry 
has  almost  left  our  shores;  its  more  recent  developments  are 
not  represented  in  this  country.  This  refers  particularly  to 
the  manufacture  of  fine  chemicals  and  dyes  from  coal  tar 
products,  an  industry  which  employs  hundreds  of  trained 
chemists  for  research  work.  Here  chemistry  has  even  made  in- 
roads into  our  agricultural  interests,  since  artificial  indigo  made 
from  coal  tar  is  i-apidly  undermining  the  prosperty  of  our  indigo 
plantations  in  India. 

There  is  another  comparatively  new  industry,  the  electric 
industry,  which  is  very  badly  represented  here,  several  of  the 
principal  firms  manufacturing  electric  plant  ;being  of  United 
States  origin.  These  concerns  are  largely  owned  by  United 
States  cajiital,  and,  although  they  give  employment  to  British 
labour,  a  considerable  share  of  the  profits  they  earn  leaves  this 
country.  But  even  these  works  do  not  manufacture  nearly  all 
the  electrical  plant  which  we  require,  a  good  deal  of  which  is 
imported  from  the  United  States,  Germany,  and  other  countries; 
and  should  our  railway  companies  shortly  decide  to  adopt 
electric  traction  in  place  of,  steam,  it  may  be  safely  assumed  that 
at  least  half  the  plant  required  for  that  purpose  would  have 
to  be  imported  from  abroad,  while  probably  half  of  the  profit  on 
the  portion  made  in  this  country  would  also  go  abroad. 

Coming  back  to  the  iron  and  steel  industry,  I  believe  on 
every  ton  of  armour  plate  manufactured  in  this  country  large 
royalties  have  to  be  paid  to  Messrs.  Krujip,  of  Essen,  for  the 
nickel  process,  and  to  Harvey,  the  American,  for  the  Harvey 
process.  The  fact  is  that  in  this  country  manufacturers  them- 
selves have  not  sufficiently  realised  that  there  is  a  scientific  aspect 
to  every  branch  of  manufacture,  and  that  there  are  complicated 
natural  laws  affecting  these  processes  which  must  be  thoroughly 
studied  and  understood  in  order  to  attain  the  highest  results. 
The  study  of  these  natural  laws  for  dealing  with  industrial 
products  is  called  chemistry,  and  this  also  includes  metallurgy, 
the  knowledge  of  which  is  so  important  for  the  iron  and  steel 
industries. 

As  regards  the  possibilities  of  olieuiistry,  we  are  only  on  the 
outer  fringe  of  this  science;  only  those  who  have  made  them- 
selves familiar  with  recent  discoveries  of  chemistry  can  realise 
the  enormous  possibilities  of  the  future.  As  regards  electricity 
again,  it  gives  us  the  means  of  most  ■economically  and  con- 
veniently distributing  power,  and  the  possibilities  in  this  con- 
nection are  almost  unlimited.  Now,  it  is  these  two  sciences, 
chemistry  and  electricity,  which,  in  my  opinion,  are  by  far  the 
most  essential  for  assuring  the  future  success  of  our  industries, 
and  ^hich  have  been  most  neglected  in  this  country. 
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When  I  refer  to  becknical  education  in  ray  resolution,  I  do 
not  wish  to  use  the  word  in  its  general  sense.  Under  the 
term  "  technical  education  "  is  also  understood  the  tuition  of 
handicrafts,  art,  etc.,  and  a  great  deal  of  it,  as  regards  chemistry 
and  electric  engineering,  is  also  carried  on  in  evening  classes 
for  the  purpose  of  teaching  apprentices  and  workmen  who  arc 
practically  employed  in  these  industries. 

But  the  i-eccnt  developments  of  these  sciences  arc  so  com- 
plicated, that  I  hold  their  proper  knowledge  requires  a  regular 
course  of  at  least  three  or  four  years  of  concentrated  study, 
after  the  jiecessary  substratum  of  a  high-class  education  has 
been  provided,  in  order  to  enable  our  young  men  to  undertake 
the  tasks  and  responsibilities  which  will  he  imposed,  upon  them. 
Our  Government  so  far  has  done  very  little  compared  with 
other  governments  for  the  jDurpose  of  supporting  these  technical 
high  schools.  If  we  want  to  maintain  our  industrial  position — 
and  without  this  jjosition  this  country  would  be  unable  to 
support  its  forty  millions — we  must  again  get  into  the  front 
rank  of  technical  knowledge  and  adaj^t  oul'  industries  in  every 
way  to  the  latest  laws  of  nature  which  have  been  discovered. 
In  order  to  do  so,  our  Government  will  have  to  devote  several 
millions  yearly  for  the  jjurpose  of  building  and  maintaining 
technical  high  schools  of  the  most  modern  order  in  all  the 
principal  industrial  centres,  which  would  give  proper  courses  in 
all  the  most  advanced  aspects  of  technical  knowledge  at  nominal 
fees,  so  as  to  enable  young  men  from  the  wealthy  classes 
to  be  attracted  to  these  studies. 

Voluntary  assistance  having  been  drawn  upon  in  this  con- 
nection, it ,  has  been  suggested  that  large  Government  grants 
would  dry  up  the  fountain  of  voluntary  aid.  In  the  United 
States  of  America  the  fact  that  the  Government  has  largely 
supported  these  institutions  has  only  the  more  stimulated 
jjrivate  assistance.  Moreover,  it  is  hardly  conceivable  that  the 
greatest  industrial  nation  in  the  world  should  wish  to  make  such 
an  important  mattej  dependent  upon  the  goodwill  or  humour 
of  a  tew  millionaires.  When  other  and  poorer  countries  are 
liberally  sujjporting  technical  education,  while  burdened  with 
military  establishments,  the  richest  country  in  the  world  cer- 
tainly should  be  able  to  do  the  same,  in  order  to  maintain  her 
position  in  those  industries  from  which  she  has  derived  her 
wealth. 

In  my  proposed  resolution  I  refer  to  the  cost  of  technical 
education,  and  in  this  connection  I  would  like  to  mention  a 
few  facts.  A  son  of  mine  is  now  visiting  King's  College,  where 
he  studies  chemistry.  For  the  first  year  his  fees  were  over  ^50, 
while  another  son,  who  studied  chemistry  at  Aix-la-Chepelle, 
in  Germany,  paid  fees  at  the  rate  of  uud?r  £10  yearly.  I  find 
in  the  Central  Technical  College,  according  to  the  report  for 
1902,  three  hundred  students  paid  ^63,586  18s.  as  fees,  or  at 
the  rate  of  over  ^628  per  annum  each.  I  consider  that  these 
charges  are  excessive,  and  deprive  the  sons  of  parents  of  limited 
means  of  an  opportunity  of  taking  part  in  these  studies.  Now, 
if  we  consider  that  there  is  a  scientific  side  to  every  branch  of 
manufacture,  and  that  each  large  industrial  establishment  should 
have  several  scientific  men,  who  should  advis3  the  management 
on  all  iDossible  improvements  in  the  manufacture,  and  who  could 
be  employed  in  research  work,  we  can  readily  see  that  the 
number  of  scientific  men  which  is  being  turned  |out  in  this 
country  is  not  nearly  sufficient  to  meet  the  requirements  of 
the  future.  Moreover,  the  standard  of  our  technical  colleges  is 
not  so  high  as  in  some  foreign  countries;  for  instance,  some 
eight  years  ago  I  met  in  the  train,  travelling  in  Germany,  two 
young  gentlemen,  who  informed  me  that  they  were  the  nephews 
of  the  then  President  of  the  Institute  of  Civil  Engineers,  and 
they  said  that  they  were  studying  engineering  in  Hanover  on 
the  advice  of  their  uncle.  The  report  of  Professor  Sylvanus 
P.  Tliompson  about  Finsbury  College  for  1902  also  speaks 
of  a  number  of  students  who  proceeded  to  Germany  to  complete 
their  studies  in  chemistry.  Now,  it  is  hardly  dignified  for  the 
richest  country  in  the  world  that  it  should  not  be  able  to  give 
its  sons  that  education  which  they  are  able  to  get  in  poorer 
countries. 

I  consider  that  the  manufacturers  section  of  this  chamber 
are  a  representative  body  who  should  take  up  this  question,  and 
whose  resijonsibility  it  is  to  hand  down  to  their  children  and 
grandchildren  the  industries  of  this  country  in  a  liealthy  and 
strong  condtiou,  capable  of  competing  with  all  the  world,  and 
I  therefore  trust  that  this  chamber  will  decide  to  take  up  this 
subject  and  to  follow  it  through  in  a  , consistent  manner,  not 
only  by  trying  to  induce  the  proper  authorities  to  obtain  the 
necessary  financial  assistance,  not  only  from  the  State,  but 
also  from  private  sources,  for  throwing  open  the  avenues  of 
a  high-class  technical  and  scientific  education  to  all  young  men 
who  have  the  desire  and  aptitude  to  devote  themsslves  to  such 
a  course  ,ot  study,  but  also  to  impress  on  manufacturers  them- 
selves the  necessity  of  giving  proper  attention  to  the  scientific 
aspect  of  their  industry,  and  of  giving  employment  to  capable 
scientific  men  who  can  carry  on  research  work,  and,  lastly,  to 
use  every  possible  means  to  make_  the  study  of  these  subjects 
popular  among  the  rising  generation. 
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SuGGiiSTED  Additional  Resolution. 

"  That  a  committee  be  formed  with  the  object  of  giving 
eftect  to  this  resolution,  with  power  to  confer  with  experts 
thereon,  reporting  to  this  section  from  time  to  time." 


THE    METAL  MARKETS. 

May. 

/'((/  /run. — The  demand  for  jjig  iron  duiing  May  was  much 
below  expectations,  and  the  heavy  withdrawals  from  the  public 
warrant  stores  which  took  place  during  the  previous  month 
were  not  repeated,  as  shippers  had  no  difticulty  in  obtaining 
delivery  of  all  they  required.  The  shipments  from  the  Cleve- 
land district  for  the  mouth  only  amounted  to  96,708  tons, 
which,  with  one  exception,  is  the  lowest  figure  for  May  recorded 
during  the  past  ten  years.  For  these  ten  years  the  average 
May  delivery  by  sea  has  been  rather  more  than  108,000  tons, 
and  the  higliest  in  May,  1897,  when  it  reached  12.5, 2iO  ton.s. 
The  decline  in  the  shipments  are  due  to  a  lessened  demand 
from  Scotland,  only  about  36,000  tons  having  been  sent,  whicii 
is  a  smaller  quantity  tlian  for  any  month  sinje  December  of 
1902.  The  total  shipments  of  pig  iron  from  the  Cleveland 
district  this  year  up  to  the  end  of  May  have  been  9  per  cent 
less  than  for  the  corresponding  period  of  1903.  No  iron  has, 
so  far  this  year,  been  sent  to  America,  whereas  during  the 
first  five  months  of  last  year  no  less  than  68,6.31  tons  were  sent. 
The  shijjments  of  pig  iron  for  the  current  year  to  May  25th 
from  Scotland,  Cumberland,  and  Cleveland  show  decreases  of 
25,662  tons,  23,514-  tons,  and  42,650  tons  respectively.  Cleve- 
land warrants  at  the  close  of  the  month  were  selling  at  43s.  3d. 
cash,  and  mal:ers  were  then  acce2jting  43s.  6d.  per  ton  for  No. 
3  g.m.b.  for  jircmpt  f.o.b.  delivery.  Buyers,  generally,  were 
not  disposed  to  purchase  for  delivery  in  the  second  part  of  the 
year,  as  there  is  every  prospect  of  prices  becoming  lower.  The 
lower  grades  of  Cleveland  iron  were  in  good  supply  with  No.  4 
foundry  at  43s.  3d.;  No.  1,  46s.  3d.;  No.  4  forge,  42s.  9d.; 
mottled,  42s.  3d.;  and  white,  42s.  per  ton.  In  hematite,  business 
is  very  jjoor,  with  East  Coast  mixed  numbers  quoted  at  52s. 
The  hematite  pig-iron  trade  at  Barrow  is  also  weak,  and  only 
26  furnaces  are  in  blast  in  the  district,  as  compared  with  34 
at  the  end  of  May,  1903.  The  iDiesent  price  for  mixed  Bessemer 
numbers  is  55s.  6d.  per  ton,  which  is  the  rate  at  which  they 
have  nominally  stood  for  two  or  three  months  jjast.  Warrants 
ar.'  offered  at  54s.  6d.  net  cash.  A  fairly  steady  demand  exists 
for  Scotcli  hematite  pigs,  but  the  present  output  is  large,  and 
the  compctitiuu  between  the  various  makers  keeps  the  price 
down  to  about  57s.  per  ton,  delivered  at  the  West  of  Scotland 
steel  works.  On  the  London  Metal  Exchange  the  daily  settle- 
ment'prices  of  th^  three  classes  of  pig  iron  declined  as  the 
month  advanced;  thus  Scotch,  which  was  officially  quoted  at 
52s.  per  ton  on  and  before  the  16th,  was  subsequently  quoted 
51s.  9d.  until  the  30th,  on  which  date  and  the  following  day  it 
was  quoted  51s.  6d.  Cleveland,  after  gaining  lid.  per  ton,  and 
being  ofiicially  tiuoted  at  44s.  7id.  on  the  6th,  steadily  declined 
to  43s.  3d.  on  the  31st;  and  hematite,  which  was  quoted 
54s.  6d.  on  the  2nd,  dropped  to  53s.  9d.  on  the  17th,  and  sub- 
sequently still  further,  and  was  quoted  at  53s.  3d.  on  the  last 
day  of  the  month.  The  average  values  over  the  whole  month 
for  the  difterent  classes  of  iron  were  :  Scotch,  51s.  lO^d. ;  Cleve- 
land, 44s.;  and  hematite,  54s.  These  prices  compare  with 
Scotch,  52s.  2id.;  Cleveland,  44s.  7d. ;  and  hematite,  54s.  Hid,, 
fo>-  the  previous  month.  The  stocks  of  pig  iron  in  the  public 
stores  at  the  beginning  and  at  the  end  of  May  are  given 
below,  and  show  an  aggregate  decrease  on  the  month  of  1,888 
tons  :  — 

Public  Stores  Stocks  of  Pig  Ikon. 


May  2ud. 

May  31st. 

Tons. 

Tons. 

9.695 

9,595 

85,451 

S1,S61 

300 

aoo 

15,826 

ll,62b 

111,272 

109,3Si 

Aggregate  deeieise,  l.SSS  tons. 


M„,uif<irl„n',l  Iron  and  Stcd.—'niQ  trade  situation  is 
becoming  worse,  and  prices  are  with  difficulty  maintaiued.  Ihe 
official  statistics  presented  to  the  Board  of  Conciliation  and 
Arbitration  for  the  manufactured  iron  trade  of  the  North  ot 
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Englaud  for  March  and  April,  show  that  the  average  net  selling 
price  of  iron  delivered  during  the  two  months  was 
£5  ]9s.  l()16d.  per  ton,  which  is  lower  than  any  previous 
ascertainment  since  April,  1899.  Prices  have  been  declining 
for  three  and  a  half  years,  but  they  have  only  dropped  3s.  6d. 
per  Ion  during  the  last  twelve  months,  being  only  about  8d.  per 
ton,  so  that  wages  will  remain  unaltered.  Compared  with  the 
ascertained  prices  for  January  and  February,  iron  rails  fell 
3s.  3^d. ;  bars,  which  constituted  fully  70  per  cent  of  the  total 
deliveries,  fell  7id. ;  but  plates  rose  l^d.  per  ton.  Steel  ship 
plates  at  Middlesbrough  are  unchanged  at  =£5  12s.  6d.,  less  2k 
per  cent,  and  steel  rails  are  quoted  £i  10s.  per  ton  net  at 
works.  Common  iron  bars  in  this  district  are  £6  2s.  6d.; 
best  bars,  £Q  12s.  6d.;  iron  ship  plates,  £6  7s.  6d.;  iron  ship 
angles,  ,£6  2s.  6d.;  steel  ship  angles,  ^85  5s.;  steel  boiler  plates, 
£7  ;  and  steel  joints,  ^5  5s, — all  less  the  customary  2^  per  cent 
discount.  At  Glasgow  the  price  for  steel  ship  plates  remains 
at  c£5  15s.  per  ton,  less  5  per  cent.  In  South  Shropshire  very 
little  new  work  comes  to  hand,  and  there  are  indications  of 
still  further  depression  when  current  contracts  are  completed. 
Employment  at  the  mills  and  forges  is  already  very  unsatis- 
factory. Marked  iron  bars  remain  at  ^£8  per  ton,  with  common 
unmarked  sorts  at  £Q  to  ,£6  5s..  Bessemer  steel  billets  arc 
selling  at  £i  7s.  6d.,  and  Siemens  at  ^4  10s.  to  £4,  15s.  Mild 
ateel  bars  fetch  £6  to  £6  5s. ;  steel  girder  plates,  £5  17s.  to 
.£6;  steel  girders,  £5  15s.  to  £6  5s.;  and  steel  angles,  £5  5s. 
to  ,£5  126.  6d. 

Copper. — ^The  visible  supjjly  of  copper,  on  tlie  1st  of  the 
month  had  dropped  to  12,026  tons,  or  nearly  1,200  tons  less 
than  on  April  15th.  On  the  14th  it  had  still  further  declined 
to  11,655  tons,  while  at  the  end  of  the  month  it  stood  at  but 
10,823  tons.  These  large  decreases  in  the  visible  supply  had 
a  strengthening  influence  upon  the  market,  but  holders  of 
standard  copper  realised  freely,  causing  values  to  decline.  The 
unsettled  political  outlook,  together  with  less  optimistic  cable 
rt porta  regarding  the  industrial  conditions  in  Ajnerica,  has 
all  but  stopped  speculation.  Producers  are  inclined  to  await 
developments,  and  have  not  materially  reduced  their  quotations, 
as  they  are  liopeful  of  realising  their  prices  at  tlie  tirst  sign 
of  a  return  of  confidence.  Dealers,  on  the  other  hand,  seize 
every  opportunity  of  reducing  their  holdings.  On  the  London 
Metal  Exchange  the  daily  settlement  price  of  standard  copper 
declined  from  £o8  17s.  6d.  on  the  3rd,  to  £56  7s.  6d.  on  the 
26th.  On  the  last  day  of  the  montli  the  official  cj[notatiou  was 
,£56  10s.  Over  tlie  whole  month  the  average  works  out  at 
£07  y#.  6d.,  and  compares  with  £58  5s.  9d.  for  April.  Best 
aekcted  copper,  quoted  at  c£63  to  ,£63  10s.  on  the  3rd,  was 
obtainable  at  about  £60  10s.  per  ton  at  the  end  of  the  month, 
while  strong  sheets  also  declined  from  ^674  per  toji  early  in 
the  montli  to  .£72  at  the  close.  Notwithstanding  the  depletion 
of  the  visible  supply,  and  of  the  stocks  in  Englaud  and  France, 
which  latter  now  stand  at  only  a  little  over  6,000  tons,  the 
opinion  is  very  generally  expressed  that  the  present  production 
of  copper  has  considerably  overtakeir  rec£uirement.3.  American 
.sellers  have,  however,  so  far  not  given  way  in  price,  and,  in 
view  of  the  small  warrant  stocks,  it  is  to  be  expected  that  the 
usual  manipulations  to  stimulate  buyers  will  be  resorted  to. 

Tin. — The  position  of  tin  apijears  favourable  as  regards 
supplies,  requirements,  and  stocks,  but  the  uncertain  attitude 
of  the  bull  group  continues  as  a  very  disturbing  factor.  The 
increased  activity  in  the  American  tin-plate  industry  created 
a  local  scarcity,  which  was  to  a  large  extent  met  by  shipments 
ex-warehouse  from  this  side.  The  daily  settlement  prices  of 
Straits  tin  on  the  London  market  fluctuated  between  d£128 
on  the  5th  and  ^6122  2s.  6d.  on  the  31st.  Over  the  whole 
month  the  average  value  works  (jut  at  .£125  7s.  6d.,  which  com- 
pares with  £127  5s.  6d.  for  April.  English  ingots  at  the  close 
of  the  month  were  fetching  i;i24  to  ^125  per  ton,  or  ^5  per 
ton  less  than  during  the  first  week. 

Lead. — The  demand  for  lead  ruled  quist  throughout  the 
n  onth,  and  values  declined,  Spanish,  which  was  quoted 
£12  2s.  6d.  on  the  2nd,  being  obtainable  at  about  £11  10s.  on 
the  last  day  of  the  month;  while  the  quotation  for  English 
lead  receded  frtm  J12  10s.  early  in  the  month  to  <£11  17s.  6d. 
at  the  close.  The  imports  of  lead  into  Englaud  during  April 
amounted  to  23,510  tons,  as  against  19,912  tons  in  April,  1903, 
and  the  exports  of  English  and  foreign  lead  were  2,544  tons 
and  979  tons  respectively,  which  compare  with  2,279  tons  and 
350  tons  for  April  of  last  year.  Of~  the  imports,  9,889  tons 
came  from  Spain,  6,464  tons  were  received  from  Australia,  and 
3,250  tons  from  the  United  States. 

Speller. — The  present  severe  competition  in  the  galvanised 
iron  trade  will  not  admit  of  heavy  buying  at  existing  rates. 
Several  producers  appear  to  have  metal  for  sale,  but  will  not 
accept  tlie  London  parity.  Quotations  during  the  month 
ranged  from  ^22  to  ^22  8s.  9d.  for  g.o.b.'s,  and  from  .£22  2s.  6d. 
to  ,£22  15s.  for  special  sorts. 

Antimoujj  continued  in  steady  demand  at  ^28  to  ,£30  through- 
out the  month. 


INVENTIONS  OF  THE  WEEK. 

By  Marks  and  Clkisk,  Tlic  I'rac/ical  Eiujiiiecr  Patent  Agency, 
18,  Southampton  Buildings,  Chancery  Lane,  Loudon,  W.C. ;' 
30,  Cross  Street,  Manchester;  and  13,  Temple  Street, 
Birmingham. 

The  first  date  given  after  the  number  of  each  specification  ts  the  date 
of  application.  The  second  date  is  that  of  the  advertisement  of 
acceptance  of  the  complete  specifications. 

The  following  accepted  specifications  were  advertised  on  the  date 
mentioned,  and  within  two  months  of  such  date  any  person  properly 
interested  can  oppose  the  sealing  and  grant  of  the  patent  by  giving 
formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  specification  herein  referred  to,  or  o;  any  other  published 
patent  specification,  will  be  forwarded  post  free  for  one  shilling  upon 
application  being  sent  to  Messrs.  Marks  and  Clerk  at  either  of  the 
above  addresses. 

Slipper  or  Track  Brake  for  Railway,  Tramway,  or 
like  Vehicles.  A.  S.  Nelson  and  A.  Stewaut.  No.  12371,  of 
30t:h  May,  1903.  Ad.  of  ac.  May  11th,  1904.— The  object  of 
this  invention  is  to  jwovide  a  simjjlc  form  of  slij^pcr  or  track 
brake  for  use  with  trucks  or  bogies  of  railway,  tramway,  or 
like  vehicles.  The  invention  consists  in  the  provision  of  a 
carrying  bracket  formed  into  a  box  like  shape  at  its  lower 
extremity  for  the  purpose  of  receiving  a  shoe  or  lock  carrier 
as  well  as  the  ends  of  the  operating  shafts  and  short  levers, 
which  latter  are  inade  of  hook  like  form  or  with  hook  like 
ends  engaging  with  a  renewable  pin  of  steel  or  other  suitable 
metal  supported  by  a  projecting  rib  in  the  bottom  of  the  shoe. 
The  pin  is  passed  through  the  sides  of  the  shoe  and  also  through 
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a  central  eyebolt  placed  at  the  top  to  operate  the  release 
spring.  The  lower  portion  of  the  shoe  is  shaped  to  receive  the 
brake  block  of  wood  or  other  suitable  material,  and  to  which 
it  is  secured  by  means  of  pins  or  the  like.  The  operating  shafts, 
two  in  ninnber,  are  furnished  with  long  levers,  to  the  free  ends 
of  which  the  pull  rods  or  chains  of  the  brake  are  attached  for 
the  purpose  of  being  worked  from  either  end  of  the  vehicle. 
When  the  long  lever  is  pulled,  the  short  hook  lever  depresses 
the  pin  and  with  it  the  shoe  to  which  the  brake  block  is  attached, 
and  the  block  is  by  this  means  brought  into  contact  with  the 
rail  or  track.  The  short  levers  being  free  about  the  pin,  when 
one  is  depressed  iti  applying  the  brake,  the  other  remains  un- 
affected. 

Milling  Cutter.  F.  E.  Whitham.  No.  11806,  of  23rd  May, 
1903.  Ad.  of  ac,  11th  May,  1904. — The  object  of  this  invention 
is  to  construct  milling  cutters,  gear  cutters,  and  the  like  in 
such  a  manner  that  in  the  event  of  any  part  or  the  whole  of  the 
cutting  surface  becoming  worn  or  damaged  from  any  cause, 
such  part  or  whole  can  be  easily  and  quickly  renewed,  in  this 
manner  the  cost  of  cutters  is  greatly  reduced.  The  milling 
cutter  is  constructed  with  an  outer  cylindrical  shell  having  a 
number  of  perforations  arranged  cither  spirally  or  horizontally 
around  its  axis.  Into  these  perforations  are  inserted  suitable 
steel  pegs  or  cutters,  the  base  of  these  cutters  is  enlarged,  the 
shoulder  of  which  beds  against  the  inner  surface  of  the  shell, 
the  base  is  also  grooved  or  has  a  keyway  formed  in  same.  When 
the  perforations  have  been  supplied  with  pegs,  a  suitable  bush 
or  sleeve  having  spiral  or  longitudinal  grooves  corresponding 
in  section  with  the  heads  of  the  pegs  or  cutters  is  placed  within 
the  outer  shell  and  held  there  by  set  screlws  or  the  like,  also  a 
rib  or  key  in  each  groove  fits  the  keyway  in  the  bases  or  heads 
of  the  pegs,  and  prevents  in  the  case  of  round  pegs  the  latter 
from  shifting  its  or  their  position.    The  cutting  edge  of  these 
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steel  pegs  project  from  the  outer  sliell  in  a  similar  manner  to 
the  ordinary  milling  cutter,  and  the  body  may  be  either  round, 
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Fig.  2. 

Specification  No.  1180r.,  of  1903. 

square,  or  of  other  suitable  section.  Fig.  1  is  an  end  view 
of  a  milling  for  milling  flat'  surfaces,  and  fig.  2  is  an  end  view 
of  a  .side,  face,  and  end  milling  cutter. 

Crank  Axles  for  Locomotives,  w.  Drummond  and  G. 
W.  Dhummond.  No.  13163,  of  12th  June,  1903.  Ad.  of  ac., 
11th  May,  1904. — This  invention  relates  to  crank  axles  for 
locomotives,  and  it  has  for  its  object  to  provide  a  crank  axle 
balanced  in  itself,  instead  of  by  balance  weights  on  the  wheel 
centres,  whereby  steadier  rotation  of  the  axle  and  reduced  torsion 
are  ensured  as  also  freedom  from  risk  of  failures.  According  to 
the  invention  each  crank  is  formed  of  two  cast  steel  ;or  forged 
webs  or  plates  which  are  suitably  bored  and  shrunk  or  pressed 


Specification  No.  13163,  of  1903. 

by  hydraulic  pressure  or  otherwise  on  to  adjoining  parts  of 
the  lengths  of  shafting  constituting  the  axle,  the  webs  being 
fitted  with  a  case  hardened  wrought  iron  or  other  crank  pin 
extending  through  the  webs  and  suit-ably  secured.  The  webs 
extend  beyond  the  axle  on  the  side  oppqisite  the  crank  pin  to 
provide  a  weight  of  web  fully  ample  to  balance  the  crank  pin 
and  revolving  or  reciprocating  parts.  The  crank  webs  to  be 
balanced  on  each  axle  may  be  placed  at  right  angles  to  each 
other  in  the  usual  way. 

Lubricators.  I.^  Ch.M'MAN  and  W.  H.  Knowles.  No.  U441,  of 
29th  June,  1903.  Ad.  of  ac.  May  11th,  1904.— This  invention 
"relates  to  improvements  in  lubricators,  the  object  being  to  pro- 
vide a  lubricator  adapted  for  feeding  semi-fluid  or  tiiick 
lubricating  materia!,  particularly  graphite  and  oil,  or  rhe  like 
where  graphite  ha.s  a  tendency  to  settle  down  from  the  oil  in 
which  it  is  in  suspension.    The  lubricator  comprises  a  contamei 


having  a  suitable  cover  within  which  is  arranged  means  for 
pumping  suitable  quantities  of  the  lubricant  to  a  chamber  to 
which  it  is  admitted  through  ports  or  valves,  and  from  which 
it  is  withdrawn  and  conveyed  to  the  steam  space.    Means  arc 
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provided  for  controlling  the  amount  of  lubricant  so  conveyed, 
and  also  means  for  stirring  or  agitating  the  latter  so  that  the 
solid  matter  shall  be  kept  in  suspension  in  the  liquid,  and  pre- 
vented from  settling.  Fig.  1  is  a  vertical  section  through  such 
a  lubricator,  and  fig.  2  is  a  similar  section  taken  on  a  line  at  right 
angles  to  fig.  1. 

Apparatus  for  Turning  Crank  Pins  and  the  like. 

E.  Gardner.  No.  14996,  of  6th  July,  1903.  Ad.  of  ac,  11th 
May,  1901. —This  inreution  has  for  its  object,  in  the'turning 
of  crank  pins  and  similar  metal  machining  operations  in  which 
the  cutter  is  necessarily  situated  between  two  closely  adjacent 


Specification  Nc.  14S96,  of  1903. 

projections,  the  providing  means  for  supporting  the  cutter  con- 
sisting of  vortical  strut  or  lever  pivoted  at  its  lower  end  to  the 
bed  of  the  lathe  or  to  a  sliding  saddle  carried  thereon,  the 
lever  being  held  up  to  its  work  and  the  feeding  motion  per- 
formed by  means  of  a  connecting  rod  (fig.  3).  Fig.  2  is  a 
front  elevation  of  the  vertical  lever  shown  in  fig.  1. 

Drain  Valves  for  Cylinders  of  Steam  Engines  and 

the  like  J-  A.  Kknnedy-VU'Ghrgoi!.  No.  18136,  of  Augu.-<t, 
1903.  Ad.  of  ac,  May  11th,  1904.. — This  invention  relates  to  a 
drainer  for  the  cylinders  of  steam  and  the  like,_  characterised 
by  two  pairs  of  valves  connected  together  oy  a  spiiidie  wnich  is 
mounted  to  have  a  reciprocating  movement  in  a  horizontal 
cylindrical  casing  having  a  central  drain  outlet,  such  valves 
bViiig  arranged  to  form  an  intermediate  chamber  between  the 
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interior  and  exterior  on  each  side  which  binder  pressure  from 
either  side  are  always  closed  by  the  inner  or  outer  valve 
;is  may  be  by  the  direction  of  the  pressure.    Fig.  1  is  a  sectional 
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elevation  of  a  valve  in  the  normal  position  with  all  pressure 
removed,  and  fig.  2  is  a  similar  view  of  the  same  valve,  hut 
showing  the  valve  balanced  with  the  pressure  equal  on  both 
sides. 

Rock  Drills.  La  Sociktk  Axont.mr  des  Atkliers  BuiiTnx. 
No.  5835,  of  9th  March,  1904.  (Date  chiimcd  under  Patents 
Act,  1901,  being  the  date  of  the  Hrst  foreign  application  in 
France,  tth  February,  1904.)    Ad.  of  ae.,  llth'May.  1904.,— Thii- 


Specification  No.  5S35,  of  1904. 

invention  has  reference  to  improvements  in  rock  drills  which 
consist  in  the  employment  of  compressible  bodies  iadapted  to 
deaden  the  shocks  produced  by  tlie  violent  contact  of  thie  detent 
mechanism  acting  on  the  crown  or  head  of  the  screw  rod  during 
the  return  stroke  of  the  drill  piston. 

Brakes.  Siemens  Brothkrs  .and  Co.  Limited  and  H  Behhy 
No.  16524,  of  27th  .Tuly,  1903.    Ad.  of  ac,  lltli  May,  1904.— A 


Specification  No.  16524,  of  1903. . 


brake  constructed  according  to  this  invention  is  made  in  two  parts 
urged  together  by  a  spring  to  apply  the  brake  and  drawn  apart 
to  release  the  brake  by  a  suitable  operating  device  through  a 
bent  lever,  the  stroke  of  one  arm  of  whijcli  is  constant,  while 
the  angular  distance  between  the  arms  is  adjustable.  The  brake 
is  sliowu  and  described  as  operated  by  a  solenoid.  The  object 
of  the  invention  is  to  allow  of  the  wear  on  the  brake  shoes 
to  be  easily  taken  up. 

Steam-engine  Indicators.  DonniK.  No.  75.37,  of  30th 
March,  1901.  Ad  of  ac,  11th  May,  1904.— This  invention 
relates  to  steam-engine  indicators  of  the  Dobbie-Mclnnes  type 
referred  to  in  a  previous  specification,  and  the  present  improve- 
ments consist  in  the  construction  of  tlie  cylinder  cover  in  the 
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form  of  a  valve  having  .upward  connections  to  a  ring  fitting 
into  the  screw  cap  wliich  guides  the  piston  rod  so  that  the 
cover  is  lield  down  one  its  seat  by  screwing  down  the  cap,  while 
an  op?n  air  space  i.s  maiiitained  around  the  indicator  spring. 

Wrenches,  Piiers,  Drill  Holders,  and  other  like 
Tools.  W.  Lee  and  C.  Francis.  No.  7692,  of  31st  March,  1904. 
Ad.  of  ac.  May  lltli,  1904. — This  invention  relates  to  a  locking 
device  for  wrenches,  pliers,  and  other  like  tools,  consisting  of 


Specification  No.  7i;!i2,  of  1904. 

a  loose  coHar  or  strap  adapted  to  embrace  the  two  handles  or 
lever  members  of  the  tool  and  a  cam  or  eccentric  lever  pivoted 
therein,  and  adapted  when  moved  into  the  locking  position 
to  press  the  handles  or  members  towards  one  another. 


Change  of  Address. — We  are  asked  by  Mr.  W.  A.  Granger 
to  state  that  he  has  removed  from  Brooke  Road,  Stoke 
Newington,  to  Eaton  Park  Eoad,  Palmer's  Green,  London,  N. 
His  specialties  are  forced  draught  furnaces,  steam  jib  blowers, 
steam  traps,  and  screwing  jnachines. 
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WORK  AND  WAGES. 


Birkenhead. — Trade  in  this  district  remains  quiet,  no 
nev/  orders  l)eing  hooked.  A  new  rolling  mill  for  converting 
old  railway  metal  into  new  is  rajiidly  being  erected,  in  which 
electricity  for  working  the  plant  will  be  largely  used. 
Kepau-  work  is  only  moderate. 

Qlasgfow. — Trade  is  still  quiet,  altiiougli  the  number  of 
imemployed  is  slightly  on  the  decrease,  and  a  few  new 
orders  have  been  booked. 

Huddersfield. — 'There  is  no  improvement  in  the  trade 
in  this  district;  several  finiis  are  working  on  short  time 
and  others  with  reduced  staffs.  Tlie  engineers  of  one  large 
firm  have  left  work  in  jirotest  of  the  introduction  of  the 
'■  one^break  "  system  without  a  satisfactory  reduction  in  the 
length  of  the  working  week. 

Lincoln. — 'Trade  here  is  good,  overtime  being  general, 
and  a  large  number  of  men  are  employed,  as  all  firms  aie 
well  supplied  with  orders,  which  will  ca.ny  them  well 
through  the  autumn. 

Neatli. — ^Depression  still  rules  the  shops  employed  in 
foundry  work ;  the  other  branches  of  engineering  ai'e  rather 
better  employed,  chiefly  on  renewal  work  for  the  various 
works,  no  new  enterprises  being  contemplated  in  the 
district.  Tin-plate  works  are  fully  employed,  as  are  steel 
and  galvanising,  and  also  the  copper  and  chemical  industries. 
Collieries  are  moderately  busy. 

Norwich. — -There  is  veiy  little,  if  any,  improvement  in 
llie  trades  of  this  city,  and  as  no  new  orders  are  being 
booked  there  is  no  hope  of  any  immediate  brightening  of 
llie  prospects. 


QUERIES  AND  REPLIES. 


Communications  should  he  written  on  one  side  of  the  paper  only,  and  in 
all  cases  be  accompanied  with  name  and  address.  Sketches  should 
be  neatly  drawn,  and,  if  larrje,  sent  on  a  roller,  so  as  to  avoid 
creasing.  This  column  is  intended  for  the  mutual  assistance  of 
engineers  in  their  daily  work.  As  far  as  we  possibly  can,  we 
render  assistance,  but  we  cannot  undertake  to  work  out  elaborate 
arithmetical  calculations,  or  deal  with  matters  not  of  general 
interest.  Further,  we  cannot,  binder  the  pretence  of  answering  a 
query,  be  made  the  medium  for  gratuitous  vuffing.  We  cannot 
undertake  to  reply  to  queries  by  post. 


1822.  Fusible  Plugs. — Can  any  reader  give  me  the  proportions  of  the 
best  mixture  for  fu.^ible  metal  iu  fusible  plugs  for  boilers  to  be 
worked  at  from  801b.  to  1501b.  pressure?  Also  state  at  what 
temperature  the  metal  will  melt. — Engineer. 

Answer. —  The  Practical  Engineer  Pocket-book  (1904  edition) 
gives  a  table  on  page  506  of  the  mixtures  of  various  fu.sible  alloys 
and  their  melting  points.  From  this  table,  and  the  table  of  the 
properties  of  .saturated  steam  on  page  168,  which  gives  the  tem- 
perature of  the  boiling  point  of  steam  for  various  pressures, 
"  Engineer"  will  doubtless  be  able  to  choose  the  correct  mixture 
for  his  requirements. — G.  W. 


1813.  Sizes  of  Steam  Pipes.  — I  have  lately  been  looking  over  the 
sizes  of  steam  pipes  aud  connections  on  a  ptuit  where  extensions 
are  contemplated.  There  are  two  Lancashire  boilers,  7  ft  diameter 
by  28  ft.  long,  each  evaporating  4,5001b.  of  water  per  hour,  steam 
pressure  1651b.  per  square  inch,  by  gauge.  The  Vjoilers  have  6  io. 
diameter  stop  valves  feeding  into  an  Sin.  diameter  main,  about 
40  ft.  long.  From  this  main  two  branche.s,  ?>}i  in.  diameter,  are 
taken  to  the  engines.    This  gives  : — 

Area  of  two  6 in.  stop  valves  =  56'54  square  inches. 

Area  of  8  in.  main    =  50'26  square  inches. 

Area  of  two  S^in.  branches.  =  19'24  square  inchej. 

Do  these  figures  agree  with  the  usual  practice,  and  if  so,  what  are 
the  points  to  be  considered  wheu  fixing  the  diameter  of  main 
steam  pipe,  as  the  boiler-maker  usually  fixes  the  diameter  of  the 
boiler  stop  valve,  and  the  engine-maker  the  diameter  of  the  engine 
stop  valve  1  I  find  from  the  table  gi\'en  Vjy  E.  T.  Cartel-,  in  The 
Practical  Engineer  Pocket-book,  that  under  a  prtssure  of  1501b. 
absolute  a  6  in.  diameter  pipe  delivers  15,350  lb.  of  steam  per  hour, 
with  a  loss  of  lib.  per  square  inch  per  100ft.  of  pipe  What 
would  be  a  suitable  size  of  main  taking  steam  from  four  boilers, 
each  giving  4,5001b.  of  steam  per  hour,  pressure  1801b.  per  square 
inch  absolute,  length  of  main  60  ft? — Main  Ste.am  Pipe. 


1817.  Automatic  Device  for  Eegulating  the  Air  Pressure  of 

a  Compressor. — I  have  a  belt-driven  air  compressor  8  in. 
diameter  by  Sin.  stroke,  and  would  be  pleased  if  any  reader 
would  give  me  any  information  as  to  a  belt-shifting  arrangement 
to  work  automatically  when  pressure  reaches  401b.;  that  is,  to 
stop  machine  wheu  pressure  reaches  that  limit,  and  re-start  when 
pressure  falls  to  about  35  lb.  Compressor  delivers  into  a  receiver, 
and  is  about  30  ft.  distant. — Compressor. 

1818.  Hand  Boring  Gear. — Will  some  practical  reader  oblige  by 
describing  a  hand  boring  gear  suitable  for  boring  out  marine  air 
pumps  in  place,  diameter  of  pumps  from  7  in.  to  12  in.,  and  from 
about  10  in.  to  18  in.  in  length  ?  The  name  of  the  makers  of  such 
gear,  or  any  information  on  the  above,  would  oblige. — Anxious. 

1823.  Pressure  for  "Dishing"  Iron  and  Steel  Plates.— Will  any 

reader  of  The  Practical  Engineer  kindly  give  me  the  pressure  in 
pounds  per  square  inch  that  would  be  required  to  dish  iron  and 
steel  plates  from  ^  in.  to  |  in.  in  thickness  at  the  ordinary  flanging 
heat,  the  dish  to  be  4  in.  iu  depth,  and  to  be  made  by  one  stroke  of 
a  hydraulic  press  ram  upon  a  suitable  die  ?  They  might  also  say  if 
it  would  be  necessary  to  alter  the  pressure  on  the  ram  if  the  dish 
was  only  3  in.  deep.  This  information  is  required  in  connection 
with  the  designing  of  hydraulic  presses  for  flanging  and  dishing 
boiler  plates. — C.  Ellis. 

1826.  Draught  of  a  Vessel. — Will  a  reader  give  me  a  method  for 
working  out  the  draught  of  a  boat  with  a  given  tonnage  ?  What 
is  the  best  book  I  could  have  on  designing  boats  ? — Draughtsman. 

1827.  Small  Coals. —  I  propose  to  alter  the  firebars  of  the  boilers  of  a 
cargo  steamer  with  engines  about  1,000  I.H.P.,  in  order  that  the 
boilers  can  be  fired  with  only  small  coals,  instead  of  with  large  or 
half  large  and  half  small  coals.  Will  it  be  sufficient  only  to  make 
the  firebars  about  i^in.  broad,  with  air  .spaces  about  If  in.  long 
and  3  in.  wide  and  diagonally,  so  that  the  total  air  space  will  be 
about  the  same  as  with  the  common  straight  oast-iron  bars  we  are 
using  now  ?  Will  it  be  necessary  to  shorten  the  bars  or  to  lengthen 
the  funnel,  or  to  make  both  alterations,  to  secure  more  draught  ? 
The  draught  is  very  good.  The  coal  consumption  is  about 
14^  tons  Welsh  coal  aud  15  tons  of  north  country  coals,  with 
the  engines  developing  950  I.H.P.  Grate  area  about  90  square 
feet.  I  should  he  much  obliged  if  any  reader  would  give  me  the 
necessary  information. — Small  Coals. 

1828.  Sizes  of  Pipes. — Owing  to  bad  water  for  boiler  supply,  we 
have  decided  to  pump  good  river  water  near  one  of  oui-  pits  to 
another  nearly  a  mile  away.  We  require  about  30,000  gallons  per 
day — i.e.,  a  maximum  to  supply  the  range  of  boilers.  We  have  a 
duplex  double-acting  Carruliher's  pump  with  two  14  in.  steam  and 
two  7  in.  water  cyliiidei  s,  which  we  intend  to  utilise.  The  steam 
inlet  pipe  is  2  in.  diameter.  The  boilers  are  aljout  200  yards  away 
from  where  pump  will  be  placed.  What  will  be  the  drop  in  pressure 
from  60  lb.  at  boilers  ?  The  suction  pipe  will  be  about  450  ft.  long, 
and  the  difference  of  levels  between  bottom  of  river  and  pump 
13  ft.  The  length  of  discharge  pipe  will  be  4,400  ft.,  rising  60  ft. 
on  an  even  slope,  and  almost  without  a  bend.  As  there  is  a  con- 
siderable difference  in  the  cost  of  various  sizes  of  pipes,  I  should 
like  to  know  the  most  economical  size  to  use.  The  suction  and 
discharge  on  pump  is  5  in.  diameter,  but  I  would  like  to  use  a  3  in. 
pipe  if  that  is  possible.  Pump  to  work  for,  say,  under  10  hours 
per  day.  It  would  be  more  suitable  to  go  on  the  day  shift.  Also 
please  state  what  would  be  the  most  suitable  air  vessel,  and 
size,  and  style  to  put  on  suction  and  discharge  pipes. — Mining 
Engineer. 

1829.  Cleaning  Marine  Boiler  Tubes.— What  advantages  are  to 

be  gained  by  cleaning  marine  boiler  tubes  daily,  as  is  the  practice 
in  the  French  Navy,  I  believe,  compared  with  letting  soot  and 
ashes  gather  for  a  week  or  more  ?  I  know  how  disagreeable  the 
job  is,  and  how  the  opening  of  smoke-box  doors  cuts  down  the 
draught. — ATTENTION. 

1830.  Garage. — As  there  appears  to  be  a  difierence  of  opinion  with 
regard  to  the  meaning  of  the  word  "garage,"  would  any  reader 
kindly  give  the  derivation  and  correct  meaning  of  the  word  ? — 
H.  H. 

1831.  Treatment  of  Water  in  Boiler.— W^iuld  some  reader  let 

me  know  how  to  get  rid  of  a  very  heavy  scaling  in  my  boiler.s  ' 
There  is  a  large  percentage  of  lime  in  the  water,  which,  after  14 
days'  running,  chokes  the  feed  pipes  and  water  tubes.  I  should 
be  pleased  if  some  reader  woulil  let  me  know  the  liest  woy  to  treat 
it  in  the  boiler.  —  Anxious. 

1832.  Dynamometer  Test  for  Propeller  and  Engine  Efficiency. 

If  a  ship  were  moored,  and  a  suitable  spring  or  hydraulic  weighing 
machine  connected  to  the  mooring  ropes  in  such  a  manner  that 
the  pull  could  be  registered,  would  this  give  any  indication  as  to 
the  efficiency  of  propellers  or  engine  ?  Would  it  Ije  of  any  value 
whatsoever  ?  If  so,  how  can  the  data  so  obtained  lie  made  use  of  ? 
A  numerical  example  would  oblige. — Exmouth. 


TO  CORRESPONDENTS. 
W.  H. — You  will  find  the  article^  on  "A  Method  of  Locomotive  Valve 
Setting,"  which  appeared  in' our  issue  of  .Tune  3rd,  meet  your 
requirements. 
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New  Electeic  Tbam  Services. — The  inatjguration  of  the 
electric  trams  took  place  on  June  1st  at  Darlington,  whilst  the 
service  at  Preston,  which  should  have  been  commenced  on  the 
same  day,  was  postponed  through  a  breakdown  in  the  generating 
station's  engine  room. 

Electro-chemical  Engineeeinq. — A  special  .summer  course 
of  lectures  on  th;;  above  subject  will  be  held  at  the  Manchester 
School  of  Technology.  The  course  will  consist  of  four  lectures, 
the  first  being  held  last  evening,  with  a  view  of  establishing  a 
systematic  course  of  study  in  the  application  of  electricity 
to  chemistry. 

Messrs.  Whittaker  and  Company  will  publish  shortly  a 
new  work  by  H.  M.  Hobart,  M.I.E.E.,  entitled  "  Electric  Motors, 
their  Theory  and  Construction."  This  work  will  deal  fully  with 
the  design  of  induction  motors  and  continuous-current  motors, 
and  will  be  characterised  by  considerable  departure  from  con- 
ventional methods,  and  it  is  believed  that  new  light  will  thereby 
be  thrown  on  the  subject. 

Institution  op  Electrical  Engineers,  Manchester 
Section.— The  report  of  committee  has  just  been  issued  of  the 
fonrtli  session  ;  eight  meetings  have  been  held,  with  an  average 
attendance  of  187.  The  mcmbersliip  now  totals  549,  consisting 
of  73  members,  180  associate  members,  194.  associates,  and  102 
students.  For  the  session  1904-5,  Mr.  C.  D.  Taite  has  been 
elected  chairman,  with  Mr.  A.  S.  Giles  as  vice-chairman. 

Organis.4.tion  of  Technical  Employees. — In  Berlin  there 
has  recently  been  formed  an  organisation  consisting  of  at 
present  no  less  than  2,000  engineers,  technical  men,  chemists, 
etc.,  of  all  callings  and  degrees  of  ability,  forming  a  large  and 
far-reaching  body  of  industrial  workers.  Their  principal  pro- 
gramme is  to  include  the  rehabilitation  of  technical  employees, 
and  to  assure  for  themselves  that  protection  which  has  been 
granted  to  workmen  by  their  employees  and  the  government. 

The  large  floral  clock  which  has  been  constructed  on  sloping 
ground  at  the  St.  Louis  Exhibition  has  a  diameter  of  112  ft. 
The  minute  hand  is  70  ft.  long,  and  consequently  the  tip  of  it 
moves  at  the  rate  of  over  5  ft.  per  minute.  Tliis  hand  is  made 
of  a  long  steel  trough,  its  weight  is  just  over  1  ton,  and  carries 
in  the  trough  fertilised  earth  planted  with  vines.  The  bell 
in  connection  with  this  immense  clock  weighs  3  tons  2  cwt.,  is 
5  ft.  high,  and  6  ft.  across  the  mouth. 

The  Manchester  Steam  Users'  Association. — The  annual 
report  of  the  committee  of  management  to  the  members  of  the 
association  for  1903  has  been  issued.  The  number  of  members 
is  2,123,  comprising  4,026  works  with  7,942  boilers.  The  gross 
total  number  of  examinations  of  boilers  reached  the  high  figure 
of  20,912  during  the  year,  exclusive  of  examination  of  econo- 
misers  and  indications  of  engines.  Whilst  no  explosion 
has  occurred  of  any  boiler  under  the  association's  care,  it  is 
recorded  that  during  the  year  53  boiler  explosions  occurred 
outside  its  ranks,  killing  21  persons  and  injuring  65  others. 
It  should  be  noted  that  the  committee,  considering  that  the 
present  available  data  as  to  the  specific  heat  of  superheated 
steam  is  unsatisfactory,  have  made  a  grant  of  <£150  to  the 
National  Physical  Laboratory  towards  the  costs  of  experiments. 
The  association  will  attain  its  Jubilee  in  September  next, 
being  first  formed  on  the  19th  September,  1854,  in  the  Manchester 
Town  Hall.  The  report  concludes  with  the  announcement  of 
regret  that  Mr.  Tonge,  the  secretary,  has  expressed  his  desire 
to  retire,  having  filled  the  position  for  upwards  of  44  years. 

Rope  versus  Belts. — In  a  paper  read  by  Mr.  F.  S.  Greene 
before  the  New  England  Cotton  Manufacturers'  Association, 
the  claim  is  made  that  for  power  transmission  in  textile  mills 
ropes  are  superior  either  to  belting  or  to  electricity.  The  power 
may,  he  states,  be  thus  economically  transmitted  a  distance  of 
500  ft.,  and  the  two  shafts  coupled  by  tLe  rope  need  not  be  in 
the  same  line.  As  compared  with  belting,  a  rope  pulley  is 
only  half  to  two-thirds  the  width  of  a  corresponding  belt  pulley. 
A  rope  drive  is,  moreover,  noiseless,  land  electricity  is  not 
generated  in  the  same  way  as  it  is  with  belting,  with  which 
constant  trouble  is  experienced  under  this  head  in  New  England 
cotton  mills.  In  cases  in  which  200  H.P.  or  more  is  to  be 
transmitted,  and  where  the  shaft  centres  are  more  than  30  ft. 
apart,  rope  transmission  is,  he  claims,  much  cheaper  than 
electricity  or  belting.  Estimates  made  for  a  mill  in  which  a 
total  of  1,000  H.P.  had  to  be  distributed  to  three  floors,  showed 
that  the  total  cost  of  transmitting  the  power  by  ropes  would 
be  4,491  dols.,  by  belting  5,999  dols.,  and  by  electricity  25,400 
dols.  At  need,  shafts  less  than  30  ft.  apart  can  be  driven  by 
ropes,  and  Mr.  Greene  quotes  a  case  in  which  200  H.P.  is 
transmitted  by  ropes  (with  a  quarter-twist)  between  shafts  only 
16  ft.  apart,  and  at  right  angles  to  each  other.  In  this  case> 
moreover,  in  order  to  get  the  requisite  speed  in  the  follower. 
It  was  necGssary  to  use  pulleys  less  in  diameter  than  the  usual 
stantliu-d  minimum  of  forty  times  the  thickness  of  the  rope. 


Thawing  Boiler  Pipes  by  Electricity. — Mr.  E.  B.  Green, 
superintendent  of  the  Edison  Electric  Illuminating  Company 
at  Altoona,  Pa.,  writes  to  the  Electrical  World  and  Engineer 
of  his  successful  use  of  electricity  for  thawing  water  pipes.  He 
has  thawed  250  ft.  of  1  in.  iron  pipe  in  20  minutes,  using  between 
18  and  20  kilowatts;  for  between  30  and  40ft.  of  fin.  pipe, 
5  to  8  minutes,  and  11  to  15  kilowatts  are  required.  The  volt- 
age is  reduced  to  not  over  50,  and  the  connection  made  to  the 
pipe  to  be  thawed  and  to  a  hydrant  or  other  connection  to  the 
main  on  the  other  side  of  the  frozen  portion.  The  work  is  per- 
formed for  customers  in  less  time,  and  with  much  more  cleanli- 
ness than  it  could  be  done  by  the  plumber.  The  cost  lies 
chiefly  in  the  carting  of  the  apparatus  and  labour. 

Effect  of  Vacuum  on  Turbine  Performance. — Mr. 
W.  L.  R.  Emmett,  of  the  General  Electric  Company,  says 
that  in  Curtis  turbines  which  they  have  tested  the  steam  con- 
sumption has  been  reduced  from  6  to  7  per  cent  for  every 
additional  inch  of  vacuum  below  25  in.  Frequent  statements 
have  appeared  that  the  Parsons  turbine  gains  4  per  cent  on 
the  steam  consumption  for  every  inch  of  vacuum  gained  below 
25  in.  These  figures  (says  Poire?-)  are  approximate  only,  and 
probably  not  comparable,  as  there  appears  to  be  no  good 
reason  why  one  of  these  types  should  realise  any  more  from 
the  vacuum  than  the  other. 

An  American  Engineering  Headquarters. — The  project 
of  a  Lational  engineering  headquarters,  made  possible  by  the 
generous  proffer  of  a  million  and  half  of  dollars  by  Mr.  Andrew 
Carnegie  to  the  four  leading  engineering  societies  of  the  United 
States  for  the  purpose,  has  not  been  frustrated  by  the  refusal 
of  the  American  Society  of  Civil  Engineers  to  participate. 
Mr.  Carnegie  has  renewed  his  offer  to  the  American  Society  of 
Mechanical  Engineers,  the  American  Institute  of  Mining 
Engineers,  the  American  Institute  of  Electrical  Engineers,  and 
the  Engineers'  Club.  Five  lots  have  been  secured  on  West 
Thirty-ninth  Street,  between  Fifth  and  Sixth  Avenues,  upon 
which  will  be  erected  the  engineering  building,  probably  twelve 
storeys  in  height  and  125  ft.  front.  Abutting  this  property  in 
the  rear  the  Engineers'  Club  has  secured  two  lots  upon  which 
building  will  probably  commence  this  sum^mer.  The  club- 
house will  communicate  with  the  engineering  building,  and  is 
comprised  in  Mr.  Carnegie's  gift.  The  large  building  will 
contain  an  auditorium  with  a  seating  capacity  of  1,500,  a  number 
of  small  meeting  halls,  and  a  large  library.  Accommodations 
will  probably  be  furnished  for  other  engineering  societies,  and 
the  building  become  thus  truly  the  enginereing  headquarters 
of  the  country. 

Thorium  in  Ceylon. — The  Government  of  Ceylon  deter- 
mdned  last  year  to  carry  out  a  systematic  survey  of  the  economic 
minerals  of  Ceylon,  and  to  despatch  specimens  of  the  minerals 
found  to  the  Imperial  Institute  for  chemical  examination  and 
commercial  valuation.  Among  the  sjDecimens  thus  received  were 
those  of  a  mineral  existing  in  small  black  cubical  crystals,  and 
supposed  to  be  uraninite  or  pitchblende.  The  specific  gravity 
of  the  mineral  was  found  to  be  9  32,  and  analysis  showed  that 
it  is  clearly  not  pitchblende,  since  the  percentage  of  oxide  of 
uranium  is  only  about  12  per  cent,  whilst  the  principal  con- 
stitutent  is  oxide  of  thorium  (thoria),  which  is  present  to  the 
extent  of  over  75  per  cent,  an  amount  far  higher  than  that 
contained  in  any  mineral  hitherto  examined.  This  mineral 
appears  to  be  new,  and  Professor  Dunstan  has  suggested  for 
it  the  name  of  tliorianite.  Since  it  is  radioactive,  it  may  prove 
an  important  source  of  radium  or  radioactive  earths.  A  second 
mineral  less  rich  in  thorium  has  also  been  found,  and  careful 
explorations  are  now  being  made  as  to  the  extent  of  the  occur- 
rence of  both  in  Ceylon.  The  discovery  of  two  minerals  rich 
in  thoria,  now  so  largely  employed  for  the  manufacture  of 
incandescent  gas  mantles,  may  be  of  considerable  commercial 
importance  should  tliey  prove  abundant. 

The  oil-filtering  system  to  be  installed  at  the  World's  Fair, 
St.  Louis,  is  said  to  be  the  largest  in  the  world.  It  will  have 
a  filtering  capacity  of  24,000  gallons  per  day.  The  system 
consists  of  one  separator,  66  by  72  inches,  and  two  batteries  of 
6  in.  type  C  purifiers  furnished  by  the  Famous  Filter  Com- 
pany, of  St.  Louis.  The  separator  receives  the  dirty  waste  oil 
and  water  through  pipes  direct  from  twenty  engines  and 
various  other  machinery.  The  oil  is  separated  from  the  water, 
and  the  water  is  automatically  discharged  into  the  sewer,  the 
oil  being  automatically  discharged  into  the  purifiers.  '  The 
purifier.s  are  each  66  by  60  inches,  and  have  compound  steam 
jackets.  The  oil  is  passed  through  two  safety,  fine-meah 
strainers,  which  are  removable  and  so  constructed  that  the 
oil  cannot  overflow  on  the  floor.  After  passing  through  the 
strainers  the  oil  enters  the  purifying  chambers,  where  it 
receives  a  mild  temjjerature  treatment  by  the  jacket,  so  that 
the  impurities  are  readily  released  and  precipitated,  while  the 
oil  is  passing  in  an  upward  direction  through  this  chamberi. 
After  passing  through  this  process,  the  oil  then  filters  through 
three  filtering  cylinders  into  a  clean  oil  reservoir,  from  which 
it  is  pumped  into  the  oiling  system.  This  plant  is  entirely 
automatic,  and  requires  practically  no  attention, 
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ENGLISH   ENGINEERS  AT  CHICAGO. 

The  joint  meetings  of  the  Institution  of  Mechanical 
EEgineers  and  the  xV.nierica.u  Society  of  Mechanical  Engineers, 
whicli  were  held  at  Chicago,  from  May  31st  to  June  3rd, 
have  undoubtedly  been  of  much  value  to  the  engineers  of 
each  country,  for  reasons  totally  distinct  from  those  con- 
nected with  the  mere  reading  and  discussing  of  papers. 
Tlio  friendly  intercourse,  the  open  discussions,  and  the  frank 
criticisuisi  of  means  and  methods  emjjloyed  in  the  work- 
shops must  have  brought  home  to'  all  the  close  association 
between  those  whom  the  President  of  the  English  Institution 
claimed  as  being  related  more  intimately  than  as  cousins 
one  with  the  other. 

The  question  of  methods  must  ever  be  a  matter  of  com- 
parison, and  the  maimer  of  handling  material  by  reducing 
labour  to  the  lowest  limit  can  only  be  brought  to  the 
greatest  ecoiiomj^  by  studying  what  others  have  done  who 
have  peculiar  disadvantages  in  connection  with  all  that 
pertains  to  the  demand  for  skilled  and  unskilled  labour  in 
a  newer  country. 

The  study  of  what  engineering  can  do,  and  has  done,  for 
a  city  can  be  probably  more  keenly  followed  at  Chicago 
tlian  at  any  other  large  city,  for-  it  has  been  practically 
made  by  the  utilisation  of  the  resources  of  the  civil  and 
mechanical  engineer,  although,  the  point  where  the  efi'orts 
of  the  civil  divide  or  become  independent  of  the  mechanical 
engineer  is  purely  an  imaginary  one,  so  closely  dependent 
is  one  upon  the  co-operation  and  skill  of  the  other. 

A  city  tliat  in  1830  had  but  tifty  people  settled  upon  its 
original  area,  and  which  in  the  lifetime  of  an  ordinary 
man  has  grown  to  two  and  a  (quarter  millions  of  people, 
must  necessa.rily  have  connected  with  it  everything  that 
is  of  modern  construction,  and  there  is,  therefore,  less 
trouble  in  adapting  mechanical  appliances  and  means  for 
facilitating  construction,  transport,  and  production  of  its 
articles  of  manufacture  and  of  commerce  than  would  be 
connected  with  older,  not  to  say  ancient,  places  having 
vested  and  fettered  interests  and  restrictions  associated 
with  practically  evei-jiihing  connected  with  its  life,  work, 
and  customs. 

To  more  readily  appreciate  the  resources  and  the  nluck 
of  the  people  living  in  Chicago,  it  must  be  remembered  that 
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in  1871,  when  its  populatiau  \v:is  but  300,000,  practically 
the  wliole  of  its  commercial  area  of  some  3^  square  miles 
was  burnt  doAvn,  and  property  destroyed  of  some  40  million 
pounds  sterling  value;  that  in  a  jjeriod  of  practically  half 
<a  centuiy  the  city  lias  been  i-aised  and  built  to  its  pi-esent 
innnense  imjiortance. 

The  engineer  has  raised  the  level  of  Chicago  from 
practically  the  level  of  the  Great  Lakes  to  its  present  grade 
of  Uft. 

The  cosmopolitan  interest  in  the  population  and  the 
value  of  the  combined  efforts  of  the  workers  of  all  nationali- 
ties can  be  appreciated  when  it  is  recalled  that  in  1900 
the  people  of  foreign  parentage  in  the  city  were  77'4  per 
cent  of  its  population,  and  those  actually  foreign  bora  Avere 
34  6  per  cent,  so  that  practically  two-thirds  of  the  inlial)i- 
tants  are  of  foreign  origin,  and  one  ]ierson  out  of  every 
three  was  foreign  born. 

That  modern  methods  are  appreciated,  and  have  done 
much  to  bring  about  the  rapid  i-ise,  is  certain.  London 
has  but  a  poor  telephone  system  when  it  is  compared  with 
Chicago's  231,198  miles  of  wire  and  over  80,000  instru- 
ments. Railways  in  England  undoubtedly  hamper  our 
trade  by  the  monopolistic  prices  and  the  unfair  rates  levied  ; 
that  no  such  monopoly  exists  in  Chicago  will  be  evident 
when  twenty-six  railways  serve  its  needs,  and  when  a 
further  sum  of  9  million  pounds  is  being  spent  on  railway 
developments  and  improvements. 

No  connnercial  city  can  have  within  its  area  ai  manu- 
facturing district  or  find  employment  for  its  workpeople 
beyond  the  actual  position  in  which  they  are  employed  that 
does  not  provide  rapid  and  cheap  means  of  mechanical 
transport,  and  in  this  respect  Chicago  has  running  into 
it  a  jierfect  network  of  electric  trolley  lines,  elevated  and 
orduiary  railways,  that  keep  pace  with  tiie  enormous  daily 
inrush  and  outrush  of  its  workers,  the  trains  on  some  of 
the  lines  being  as  frequent  during  the  hours  of  G  and 
7-45  a.m.  as  one  in  eveiy  fourteen  seconds. 

Chicago  is  probably  considered  less  inqjortant  as  an 
engineering  centre  from  the  fact  of  its  world-wide  supremacy 
being  associated  more  with  its  grain  and  food  output  ; 
but  the  very  existence  of  such  works  as  those  of  the 
International  Harvester  ComjJany,  which  at  their 
McCormick  works  cover  170  acres;  at  their  Deering  and 
Piano  works  a  further  103  acres ;  Allis  Chalmers  Engineer- 
ing Works;  the  Illinois  Steel  Company,  the  largest  steel 
works  in  the  world,  where  about  6,200  men  are  employed ; 
the  Pullman  Works,  enqjloying  about  8,000  men,  are  alone 
sufficient,  apart  from  all  others,  to  make  a  town  of  strong 
and  attractive  interest  to  every  meclianical  engineer. 


NOTES  ON  NEWS. 


An  Electric  Ore  Diviner. — An  ingenious  apparatus  for 
finding  ore  by  means  of  electric  cun-ents  was  exhibited  in 
London  on  the  6th  inst.  by  Mr.  A.  Williams,  one  of  the 
inventors,  and  explained  by  Professor  Silvauus  Thonq^son. 
So  long  ago  as  1854  a  well-known  Dundee  inventor,  Mr. 
James  Bowman  Lindsay,  patented  a  device  for  sending 
electric  signals  through  the  ground;  but  it  was  Sir  William 
Preece's  discovery,  in  his  study  of  the  flow  of  electric 
impulses  through  the  earth,  that  the  shape  and  density 
of  the  electric  field  are  affected  by  the  geological  formation 


of  the  underlying  strata,  which  gave  the  idea  of  the  new 
invention.  It  is  claiiued — and  the  claim  is  supported  by 
the  results  of  what,  appear  to  be  very  satisfactory  exjieri- 
ments — ^  that  metalliferous  deiiosits,  invisible"  to  the 
prospector  and  often  uudiscoverable  by  the  mining  engineei-, 
can  be  located,  traced,  and  mapped  out.  Transmitting 
inductors  deliver  electric  waves  which  are  extremely 
sensitive  to  the  presence  of  minerals,  and  receiving 
resonators  are  tuned  to  detect  these  waves  and  determine 
their  character.  When  the  field  to  be  explored  has  been 
enei'gised,  the  operator  goes  over  the  ground,  and  receives 
manifestations  of  the  waves  beneath.  As  a  mineral  vein 
or  lode  is  approached,  the  waves  change  in  intensity  or 
direction,  or  both,  and  when  the  lode  is  reached  the  varia- 
tion and  intensity  are  most  inai'ked.  Indeed,  the  changes 
that  take  ]ilace  in  the  sounds  conveyed  to  tlie  ear  are  so 
well  defined  that  the  export  listener  can  tell  much  in  regard 
to  the  dei)th  and  width  of  the  ore  deposit.  Professor 
Thompson  expressed  satisfaction  that  the  inventors  do  not 
claim  that  the  apparatus  will  find  eveiy  kind  of  ore;  but 
from  his  own  investigations  he  could  assert,  that  for  a  large 
number  of  metalliferous  ores  which  are  good  conductors 
the  instrument  will  be  of  the  greatest  use. 

Submarine  Design. — Captain  Bacon,  who  is  the  leading 
authority  at  the  Admiralty  on  submarine  craft,  having  had 
conjuiand  of  the  fleet  from  its  inception,  delivered  an  inq)or- 
taut  and  reassuring  pronouncement  on  submarine  design 
and  tactics,  in  connection  with  a  paper  read  by  Mr.  A. 
Burgoyne  on  the  future  of  the  submarine  boat,  at  a  meeting- 
held  at  the  lloyal  United  Service  Institution,  on  June  8th. 
Sir  William  White  presided.  Pointing  to  the  fact  that  the 
form  suitable  for  high  speed  on  the  surface  was  inimical  to 
fast  steaming  when  submerged,  he  stated  that,  the  promises 
made  by  inventors  and  dreamers  of  future  potentialities 
were  impossible  of  realisation.  It  was  therefore  important 
to  make  a  compromise,  as  great  speed  on  the  surface 
involved  size,  and  this  militated  against  rapid  submergence, 
and  also  increased  the  vulnerability,  not  only  because  of 
the  greater  target,  but  also  of  the  tardy  disappearance. 
Guns  to  face  torpedo-boat  destroyers  on  the  surface  might 
be  carried,  but  the  difliculty  was  to  know  how  they  could 
be  disposed  of  when  submerged.  Moreover,  speed  under 
water  involved  great  weight  for  accumulators,  which  niUit 
be  costly  in  upkeep,  because  they  could  not  last  more  than 
five  years.  Cai^tain  Bacon  said  that  all  difflculties  of 
stability  and  regulation  of  submergence  had  been  overcome, 
and,  as  regards  safety  gear  suggested,  said  that  the  idea  of 
fltting  bulkheads  had  been  rejected  because  of  the  psycliical 
characteristics  of  sailors,  Avho  in  the  hour  of  danger  would 
not  care  to  be  isolated  from  their  fellows  in  veiy  conflned 
spaces.  Moreover,  the  smallest  fracture  when  the  vessel 
was  under  the  suri'ace  might  mean  the  inrush  of  water  at 
the  rate  of  4  tons  in  10  seconds.  Automatic  gear  for 
causing  the  boat  to  rise  at  once  to  tlie  surface  was  not  to 
be  encouraged.  He  preferred  to  depend  on  the  brains  of 
the  men,  and  that  had  proved  effective  in  the  emergencies 
that  had  so  far  arisen.  Sir  Willian)  White  deprecated  high 
speed  when  submerged,  a«  a  slight  inaccm-acy  in  the  angle 
of  the  boat  would  talve  her  to  dangerous  depths  in  a  much 
siiorter  jieriod  of  time. 

An  E.LBCTRICALLY-DRIVEN  BuFFiNG  Lathe. — A  new  line  of 
bufHng  lathes  and  dry  grhiders  has  been  placed  on  the 
market  by  the  Bridgeport  Safety  E  neiy  Wheel  Company, 
Bridgeport,  Conn.,  U.S.A.,  who  provide  the  grinder  portion, 
while  the  Crocker-Wheeler  Conqiany  funiish  the  motor 
equipment.  Instead  of  extending  an  ordinary  motor  spindle 
and  making  a  base  to  flt  the  motor,  the  emery  wheel 
builder  supplies  shafts  upon  which  the  armatm-e  of 
the  motor  is  mounted.  The  shaft  is  larger  and  stronger 
than  necessary  for  an  ordinaiy  motor  shaft,  and 
supported  by  unusually  long  bearings  to  secure  rigidity 
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against  tlie  vibration  to  which  these  tools  are  subject.  Th© 
design  of  the  motor  is  slightly  modified  to  make  the  two  a 
harmonious  unit  in  eveiy  particular.  Machines  of  this 
class  must,,  of  course,  be  fully  enclosed,  and  the  problem 
of  cooling  by  air  is  a  serious  one.  This  has  been  solved 
by  having  the  lower  half  of  the  motor  open  directly  into 
the  base  casting.  Tlie  air  contained  in  the  inside  of  the 
base  is  thus  added  to  the  quantity  that  circulates  around 
the  inside  of  the  motor,  and  enables  it  to  run  much  cooler 
than  an  oi-dinary  fully-enclosed  motor  of  the  same  size 
and  capacity.  By  this  means  of  enclosure  from  five  to 
eight  times  as  much  cooling  air  is  available  as  in  ordinary 
fully-enclosed  motors  of  equal  power,  the  base  also  giving 
aij  increased  surface  from  which  to  radiate  the  heat. 
■—Machinery. 


Belt-jiaking  MACfflNEHT.- -There  was  an  exhibition  in 
London  on  June  10th  of  an  interesting  machine,  combining 
the  qualities  of  the  loom  and  the  sewing  machine,  intended 
primarily  for  the  manufactm'e  of  belts  fo)-  driving  machinery, 
but  useful  for  all  types  of  weaving.  It  is  the  invention  of 
Mr.  J.  W.  Hyatt,  who  introduced  celluloid  for  connnercial 
pui'poses,  and  it  has  been  used  in  the  States  with  veiy 
satisfactory  results.  The  warp  threads  are  connected 
straight  fioin  the  spools  at  an  even  tension,  and  are  passed 
through  a  pressure  brake  or  widener  to  form  a  layer  across 
the  needle  bar  of  tlie  maciiine.  The  sewing  threads  run 
through  tensions  of  the  ordmary  pattern  to  multiple 
needles,  the  number  of  which  are  in  accordance  with  the 
width  of  the  fabric  required.  While  the  needles  are  in  the 
fabric  the  feed  mechanism  is  reversed,  and  the  waip  pulled 
slightly  backward,  which  opeiates  like  the  "  lay"  in  a  loom 
to  beat  the  stitches  closely  together,  and  the  successive 
rows  of  stitching  threads  are  thus  pressed  finnly  into 
contact  with  one  another,  and  serve  to  cover  the  entire 
surface  of  the  fabric  with  the  stitching  threads.  There  is 
only  ui  the  composition  ;25  per  cent  of  weft  to  75  per 
cent  of  warp.  One  of  the  advantages  of  the  belt  produced 
by  the  new  system  is  that  it  has  not  the  same  tendency 
to  stretch  as  other  similar  appliances.  It  is  said  to  have 
only  one-fifth  of  the  stretching  tendency  of  leather  belts. 
The  new  belting  is  also  more  flexible.  Mr.  Kirkaldy,  the 
well-luiown  expert,  has  made  tests  which  show  that  it  has 
doubled  the  strength,  and  there  is  a  material  saving  in 
weigJit.  As  regards  manufacture,  it  is  more  quickly  and 
cheaply  made  by  the  special  machineiy  which  is  pait  of  the 
invention.  It  can  be  made  continuous  in  any  width.  An 
adaptation  is  being  introduced  for  pneumatic  tyres.  Here 
rubbered  cords  are  used,  stitched  together  as  with  belting 
in  an  endless  ring,  and  ultimately  formed  in  the  shape  of 
a  tyre,  the  rubber  being  fuially  put-  over  to  form  practically 
what  is  held  to  be  an  unpunctm'able  tyre. 

Australian  v.  British  Engine  Builders. — The  tenders 
which  have  'been  received  for  60  locomotives  for  the 
Government  railways  of  Australia  show  that  British  firms 
are  much  more  able  to  build  efficient  engines  at  a  cheap 
rate  than  the  Australian  manufactuerers.  Thus,  for  one 
class  of  engine,  of  which  30  are  to  be  built,  the  British 
price  was  £4,550,  whereas  the  tenders  by  the  Australian 
firms  ranged  from  £5,058  to  £6,010,  and  in  the  case  of 
the  other  type  of  engine  the  difference  was  equally  marked, 
tlie  British  price  being  £4,700,  and  the  Australian  price 
ranging  from  £5,366  to  £6,170'.  There  is  a  duty  of  12 
per  cent  on  the  importation  of  locomotives.  The  Biitish 
locomotives,  with  this  duty  added,  would  just  about  equal 
the  lowest  Australian  price  for  all  60  engines ;  but  if  the 
net  price — i.e.,  deducting  the  tariff — be  taken,  then  there 
is  an  appreciable  gain  to  the  railway  department.  In  such 
cases  it  is  usual  to  assume  that  one-fom'tli  of  the  duty  is 
absorbed  in  collection,  and,  giving  the  railway  department 
the  credit  for  the  other  three-fourths,  the  cost  of  the 
engines  to  the  Government  would  be  over  £500  each — in 
all  equal  to  10  per  cent.     The  working  classes  of  the 


country  ai'e  anxious  to  retain  the  work,  but  a  deputation 
representhig  employers  have  been  interviewing  the  Prime 
Minister,  and  they  have  pointed  out  that  there  is  a  paucity 
of  work  in  progress  in  some  of  the  colonial  establishments. 
One  of  the  manufacturers  stated  that  three  years  ago 
£40,000  worth  of  small  engines  and  boilers  had  been 
imported,  but  would  liave  been  ordered  in  the  colonies  if 
the  maimfacturers  could  have  produced  them  at  a  cheaper 
rate.  On  that  occasion  the  employers  suggested  a  slight 
reduction  in  wage,  but  the  men  refused  to  agree.  Follow- 
ing upon  this  they  sought  to  introduce  jjieeework,  but 
again  the  workmen  refused.  They  declined  to  niake  any 
change.  The  Piime  Minister  took  the  broad  view  that 
progress  in  the  State  could  only  be  realised  on  a  sound 
basis,  and  that  no  country  could  be  prepared  to  face  the 
■competition  of  the  world  unless  its  means  of  tiansport  were 
economically  provided  and  managed.  If  it  was  correct,  as 
had  been  stated  to  him,  that  labour  made  demands  in  the 
colonies  which  were  not  made  anywhere  else  in  the  world, 
he  had  no  hesitation  in  saying  that  the  men  who 
did  so  were  cutting  their  own  throats. 


Manchester  Association  of  Engii>.'eer.s. — The  half-yearly 
meeting  of  the  members  of  the  above  association  was  held 
on  Saturday,  the  11th  inst.,  at  the  Grand  Hotel,  Manchester. 
In  the  absence  of  Mr.  Alfred  Saxon,  the  president,  the 
chair  was  taken  by  Mr.  E.  G.  Constaiitiiie.  The  business 
before  the  meeting  was  entirely  of  a  foniial  character,  the 
most  important  item  being  the  election  of  members  of  the 
council  for  the  ensuing  twelve  months,  of  whom  there  were 
five  to  be  elected  and  there  were  eight  nominations,  and 
the  following  were  elected :  Messrs.  J.  Atkinson  (Crossley 
Brothers  Limited,  Manchester) ;  W.  H.  Cook  (Spencer  and 
Cook  Limited,  Stalybridge) ;  W.  Fox  (Manchester  Ship 
Canal  Company,  Manchester) ;  E.  Marshall  (J.  Bentley  and 
Company,  Bradford) ;  J.  H.  Stubbs  (Joseph  Stubbs,  Man- 
chester). Messrs.  W.  G.  Boote  (Lancashire  Dynamo  and 
Motor  Company,  Manchester ;  G.  F.  Metzger  (3,  York 
Street,  Manchester) ;  F.  W.  Wilson  (The  T'ilghmans  Patent 
Sand-blast  Company,  Broadheath),  were  also  elected 
members  of  the  association.  Arrangements,  it  may  be 
added,  have  been  made  for  a  visit  to  Rugby,  on  Thursday, 
the  21st  of  July  next,  for  the  inspection  of  the  British 
Thomson-Houston  Company's  W^orks. 
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AIR  COMPRESSORS  AND  BLOWING  ENGINES. 

By  C.  H.  iNNES,  M.A. 

{Continued  from  jyage  615.) 

12a.  Experiments  with  Compressors. — I'est  o  f  a  Beumaiuc 
Compressor  with  Mechanically  -  coitroUed  Valves*  —  This 
engine  had  two  steam  and  two  compressing  cyhnders.  The 
diameter  of  the  former  was  700  mm.  (27-6  in.),  and  of  the 
latter  620  mm.  (24-4  in.),  the  stroke  being  1,600  mm.  (6.3  in.). 
Experiments  were  made  at  19,  26,  40,  aud  64  revohitions 
per  minute,  the  results  of  which,  converted  into  British  units, 
are  given  in  the  following  table  : — 

Revolutions  per  minute   19         2G         40  54 

Indicated  horse  power  of  steam  cylinders  ..         200        2Su        4S1  071 

Indicated    horse    power    of  compressing 

cylinders   183        254        380        52  3 

Mechanical  effici-ncy   SS'T       8S-8       80-3  78-3 

ristoa  speed  in  feet  p3r  minute   198'5     273  5       420  500 

In  the  third  experiment  the  steam  aud  air  pressures  were 
85"21b.  by  gauge,  or  99'9  absolute.  The  piston  area  is 
2,911  square  centimetres  (456  square  inches)  on  both  sides 

AIR  CYLINDER. 


Diameter  of  cylinder,  llin. ;  stroke,  14in.  ;  R.P.M.,  140;  M.E.P.,  410;  boiler 
pressure,  tf5 ;  air  pressure,  100  ;  I.H.P.,  391. 

STEAM  CYLINDER. 


Diameter  of  cylinder,  12 in  ;  stroke,  14  in  ;  R.M.P.,  140  ;  M.E.P.,  507;  boiler 
pressure  95  ;  air  pressure,  100;  I.H. P.,50  7. 

Fig.  S. 

as  the  piston  rod  passes  right  through  the  compressing 
cylinder,  so  that  the  piston  displacement  in  cubic  feet  per 
minute — 

v.,  =  —  X  420  =  1327  per  cylinder. 

The  suction  pressure  is  slightly  below  that  of  the  atmo- 
sphere, and  the  air  exj)  aids  from  the  clearance  before  fresh  air 
is  admitted,  so  that  the  volumetric  efficiency  is  94  per  cent. 
This  enables  us  to  calculate  the  ideal  horse  power. 

2  X  -94  X  144  p.,  v.,  hyp.  log - 

U  =   — ^. 

33U00 

99-9 

2  X  -94  X  144  X  14-7  x  1327  x  2-3  log 
33000 

The  total  efficiency  is  therefore 

307  ^, 

i/i  =           =  d4  per  cent, 

"      481  ^ 

and  the  efficiency  of  compression  is 

307 


=  307. 


''h 


386 


7 9 '5  per  cent. 


Povtefuuille  eojuomique  d.  macb.,  vol.  xii.,  pages  83  and  84. 


In  this  compressor  water  was  sprayed  into  the  cylinder. 
The  efficiency  of  compression  with  adiabatic  compression  is 
74  per  cent,  so  that  the  spray  had  some  slight  effect. 

Tests  of  a  Straad  Compressor  with  Mechanically-controlled 
Valves* — The  leading  dimensions  of  this  engine  were  : — 

Diameter  of  high-pressure  steam  cylinder   550  mm.  (21  "7  in.) 

Diameter  of  low-pressure  steam  cylinder    800  mm.  (.11 -55  in.) 

Diameter  of  high-pressure  air  cylinder    400  mm.  (15'75  in.) 

Diameter  of  low-pressure  air  cylinder   650  mm.  (25  0  in.) 

Siroke    1000  mm.  (39-4  in.) 

Steam  pressure  by  gauge   118  lb. 

Mean  revolutions  per  minute   50 

Maximum  revolutions  per  minute   75 

Normal  air  pressure  absolute    7  atmospheres. 

Maximum  air  pressure  absolute   9  atmospheres. 

The  experiments  were  carried  out  by  Professor  Schi'oter 
and  Gutermuth  during  the  commencement  of  1892,  at  the 
Offenbach  Power  Station.  The  results  are  given  by  them  in 
the  following  table.  We  have  added  the  total  efficiency  and 
the  air  efficiency. 

Barometer  in  atmospheres   

Intermediate  reservoir  in  atmospheres 

Pressure  pipes  in  atmospheres   

Temperatures   in    degrees  Cen.  in 
suction  pipes  

•  (  •  ■  •  • 

High-pressure  pipe  J. 

I  Back   

CUevaux  vapeur*  in  air  cylinders.. . . 

Revolutions  per  minute   

Sle  im  pressure  by  gauge  

I.H.  P.  of  steam  cylinders   

Feed  water  in  pounds  per  H.P.  hour 
Jacket  drain  in  per  cent  of  feed  water 
Mechanical  efficiency,  per  cent  

/  Front  

Volumetric  efficiency  ia  )  d„„, 
L.P.  air  cylinder  "  ea  k  .... 

\  Average . . 

Cubic  feet  of  free  air  per  minute  .... 

Total  efficiency  i?i  per  cent  

Air  efficiency  V  2  per  cent   

*  One  cheval  vaiieur  is 

Tests  of  a  Riedler  Compressor  at  ihi  Central  Tower  Station, 
Rue  St.  Fargeau,  Paris.\ — The  results  of  four  experiments 
with  this  compressor  are  given  in  the  following  table.  The 
valves  were  mechanically  controlled ;  the  diameters  of  the 
cylinders  were  1,090  mm.  and  670  mm.  (43  in.  and  264  in.), 
with  a  stroke  of  1,200  mm.  (47-2  in.) : — 

Revolutions  per  minute    52  60  38  39 

Horse  power  of  air  cylinders  in  chevaux  vapeur.  615  709  422  424 

Compression  pressure  in  atmospheres  absolute..  7'0  7'0  7'0  7'0 

Volumetric  efficiency,  per  cent    98"5  9S'0  98'5  9S'5 

Volume  of  free  air  per  revolution,  in  cubic  feet.  77'5  77'0  77'5  77'5 

Volume  of  free  air  in  cubic  feet  per  steam  l_  j-^;  354 

horse  power  per  hour  ) 

Total  efficiency  7?i  per  cent   74  7  747  79-4  81 

Air  efficiency 'J-i  per  cent   82'5  S2'2  SS'2  90 

Mechanical  efficiency,  per  cent    90-6  Ol'O  90-1  90 

We  have  added  the  last  three  lines.    The  total  efficiency 
_  144  X  14-7  X  hyp,  log  7 
^85"  x^300(rx^  60 

where  v.,  ~  volume  of  free  air  per  steam  horse  power  per 
hour. 

144  X  14-7  X  hyp,  log  7  ^  V, .  R 
•985  X  33j00  VI 

where  V.  =  volume  of  free  air  per  revolution,  R  =  revolu- 
tions per  minute,  H  =  horse  power  of  air  cylinders,  and  the 
mechanical  efficiency  is  >/i  -f-  ^/j. 

*  Zeitschrift  des  Vcreiiies  Dei-tscher  Ingenieure,  vol.  sxxvi.,  page  1,446. 
t  Neue  Erfalu-ungen  uber  die  Kraf cvorsorguug  von  Paris  durch  Druckluft,  von 
Prof.  A.  Riedler. 
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Test  of  a  Tivo-stage  Compressor  constructed  Inj  the  Chicago 
Pneumatic  Tool  Compani/. — The  following  are  the  results  of 
a  test  of  a  two  stage  compressor  having  steam  cylinders  16  in. 
and  27  in.  diameter,  air  cylinders  24  in.  and  14  in.,  with  18  in. 
stroke. 


AIR  CYLINDER. 


Diameter  of  cylinder,  19in.  :  stroke,  14in.  ;  R.P.M.,  HO  ;  M.E.P.,  IS'S  ;  boiler 
pleasure,  95  ;  air  pressure,  100  ;  I.  H.P.,  52  9. 


STEAM  CYLINDER. 


Diameter  of  cylin-ier,  12in.  ;  stroke,  14iu.  ;  R  .M.P.,  140;  M.E.P.,  49  ' 
pressure,  95  ;  air  pressure,  100  ;  I.H.P.,  55 "6. 


boile 


Fig.  8a. 


Results  of  Tests  of  24  C.S.C.  compressor  (rimuing  con- 
densing). Duration  of  run  1\  hours.  Readings  taken 
every  15  minutes.     Date,  Jan.  7th,  1903. 


Air  cylinder  data. 


Average  R.P.M   56-.3 

Average  receiver  pressure    78'1 

Average  temp.  L.P.  intake   68'3 

Average  temp.  L. P.  discharge   ..  21G-0 

Average  temp.  H. P.  intake   82-4 

Degrees  of  heat  extracted  by 

intercooler   1366 

Average  temp,  of  discliarge(H.  P. )  1S2"2 
Temp,  of  air  compressed  to  78, 

with  no  cooling    427'0 

Total  degrees  of  heat  extracted  by 

jackets  and  intercooler   244'S 

Average  M.E.P.,  H.P.  air  (Hd.E)  37-0 

Average  I. H. P.,  H.P.  air  (Hd.E)  14  6 
Average    M.E.P.,      HP.  air 

(crank  E)    37 '9 

Average     LH.P.,      H.P.  air 

(crank  E)    14-9 

Average  I.H.P.,  H.P.  air  cylinder  29-5 

Average  M.E. P.,   L.P.  air  (Hd.E)  18-5 

Average  I. H.P. ,  L.P.  air  (Hd.E)  21-5 
Average    M.E.P.,      L.P.  air 

(crank  E)    18-2 

Average    I.H.P.,       L.P.  air 

(crank  E)    21  2 

Average  LH.P.,  H.P.  air  cylinder  42  7 

Total  I.H.P.  of  H.P.  and  L.P. 
.  air  cylinders  (29-5— 42-7)    72-2 


Average  inteixooler  gauge  pressure  26  '7 


Steam  cylinder  data. 


Average  R.P.M   56-3 

Average  M.E.  P.,  H.P.  cyl.  (Hd.E)  37-4 
Average  I. H. P.,  H.P.  cyL(Hd.E)  19  25 
Average  M.E.  f.,    H.P.  cylinder 

(crank  E)    42-8 

Average  I.H.P.,    H.P.  cylinder 

(crank  E)    S2  0 

Total  LH.P.,   H.P  cylinder  ....  41-25 


Average  M.E  P.,  L.P.  cyl.  (Hd.E)  12-0 
Average  I.H.P.,   L.P.  cyl.  (Hd.E)  19-4 
Average  M.E. P.,  L.P.  cyl.  (crank)  14-55 
Average  I.H.P.,  L.P.  cyl.  (Ud.E)  2ia6 
Total  I.H.P.,  LP.  cylinder   40-56 

Total  LH.P.,   B.P.,   and  L.P. 

steam  cylinder   81-81 

Quality  of  steam  97  per  cent  dry 
vacuum  26-7  in. 

Total  weight  of  condensed  steam 
for  2i  hours    4100 

Actual  steam  for  I.H.P.  per  hour 

^^0°      =  20-09 
81-8  X  2-5 

Dry  steam  i^er  I.H.P.  per  hour 
20-09  X  97  per  cent  =  19-487 

Mechanical    efBcienoy   of  coni- 
72  "2 

pressor    =  88 -2  rer  cent. 

81-81 


The  above  table  shows  that  the  volume  swept  out  by  the 
L.P.  piston  was  533  cubic  feet  per  minute  ;  to  compress  this 
to  78-1  lb  per  square  inch  by  gauge  or  92-8  absolute  would 
i-equire  ■8807. 


14-7  X  144  X  533  x  2-3  log 
33000 


U  = 
horse  power 

=  63-2. 

The  efficiency  of  compression 


92-8 
14-7 


62-2  „ 


and  the  total  efficiency 


62-2 
81-81 


=  76  per  cent. 


Assuming  a  volumetric  efficiency  of  95*25  per  cent,  as  iu 
the  next  example,  these  figures  reduce  to  83  and  72-2  per 
cent. 

Figs.  8  and  8(i  show  the  steam  and  air  diagrams  of  another 
two-stage  air  compressor  by  the  same  firm.  Measurement  of 
the  diagrams  shows  that  the  volumetric  efficiency  is  95-25 
per  cent.  The  ideal  mean  effective  pressure  referred  to  the 
low-pressure  air  piston  is 

0-9525  X  14-7  hyp.  log  ^^'^''^ 


14-7 


28-8. 

The  actual  mean  pressure  is  32-75 
28-8 


Hence 


1).,  =  =  88  per  cent. 

32-75  ^ 


The  mechanical  efficiency  is 
92 

rj  =  =  82  per  cent. 

'      112-3  ^ 

The  total  efficiency  is  therefore  72-1  per  cent. 

The  values  of  the  exponents  n  for  low-pressure  and  high- 
pressure  diagrams  are  1"29  and  1-33. 


Fig.  ib. 

Test  of  a  Two-stage  Compressor  Constructed  by  Messrs. 
Breitfeld,  Danel;  and  Co.,  of  Prague,  Karolinenthal. — The 
combined  diagram  of  the  compression  cylinders  is  shown  iu 
fig.  86,  for  which  we  are  indebted  to  the  above  firm.  The 
diameters  of  the  steam  cylinders  are  675  mm.  and  950  mm. 
(26-6  in.  and  37-45  in.),  the  blowing  cylinders  are  530  mm. 
and  875  mm.  (20-9  in.  and  34'5  in.),  and  the  sti-oke  is 
900  mm.  (35  5  in.).  The  engine  is  condensing,  the  admission 
pressure  88  lb.  by  gauge,  and  the  air  is  compressed  to  7 
atmospheres  absolute.  The  speed  was  68  revolutions  per 
minute,  and  the  mechanical  efficiency  88  per  cent.  The 
mean  effective  pressures  of  the  high  and  low  pressure  com- 
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pressing  cj'lindors  were  2'85  and  1'25  atmospheres,  and  the 
mean  eftective  pressure  referred  to  the  low-pressure  piston 
was  2-39  atmos])heres.  The  volumetric  efficiency  was  97 
per  cent,  so  that  the  mean  effective  pressure  referred  to  the 
low-pressure  piston  with  isothermal  compression  would  have 
been 

=  '97  X  hyp.  log  7  —  l'S85  atmospheres. 

The  total  efficiency  of  compression  and  tlie  total  efficiency 
are 

>!■,  =  =      percent;  i/i  =  79  x  '88  =  69'5  percent. 

These  experiments  were  made  on  the  20th  and  21st  of 
June,  1903.  Ou  the  former  the  temperature  of  tiie  entering 
air  was  between  27  deg.  Cen.  and  29  deg.  Cen. ;  that  of  tlie  air 
entering  the  intermediate  cooler  between  115  deg.  and  136 
deg.,  which  fell  to  between  50  deg.  and  57  deg.  on  leaving  it. 
The  discharge  temperature  was  from  124  deg.  to  146  deg., 
and  the  rise  of  temperature  of  the  cooling  water  was  from 
6|-  deg.  to  10  deg. 

(To  he  cuntinued.) 


THREE-CYLINDER   STEAM  ENGINE. 


A  iSEw  three-cylLnder  single-acting  steam  engine,  for  auto- 
mobile, launch,  and  stationaiy  use  where  high  speed  and 
light  weight  are  desired,  has  recently  been  placed  ou  the 
market  by  the  Dieter  Steam  Engine  Company,  113,  Liberty 
Street,  New  York,  N.Y.  The  intention  of  the  designers  was 
to  produce  an  engine  of  simi)lo  construction,  where  the  valve 
selting  would  not  require  fine  adjustment,  and  in  which  Avorn 
parts  are  accessible  and  may  be  readily  taken  out. 


The  exhaust  chamber  runs  along  the  front  of  the 
er.ghie  at  a  height  above  the  middle  of  the  cylinder,  and 
is  so  arranged  that  it  will  serve  as  a  jnufHer  and  will  not 
permit  of  clogging  of  the  parts  from  condensation.  Steam 
and  exluiust  ])orts  are  adjacent  to  each  other  and  com- 
municate with  the  cylinder  through  a  conuuon  passage, 
and  the  valves  do  not  require  packing  against  tiie  boiler 
piessure.  No  lubrication  of  the  valves  is  necessaiy,  while 
ths  cylinders  are  oiled  automatically  from  the  crank 
pits,  thus  doing  away  with  the  necessity  of  using  oil 
cups. — M a I  I at  Engiiicti  iiKj. 


SOME  MODERN  APPLIANCES  CONNECTED 
WITH  RAILWAY  CROSSINGS  AND  POINTS.* 

(Concluded  from  page  066.) 

Spring  Design  Switch  Levers. 

The  spring  sv>'itch  levers,  figs.  10  and  11,  differ  in 
principle  from  all  others,  in  that,  altiiough  the  handle  has 
full  control  of  the  jjoints,  the  points  have  no  control  over 
the  handle.  AVhen  the  points  are  trailed  the  handle  remains 
jierfectly  still,  and  after  each  wheel  has  passed  the  spring- 
instantly  forces  the  switches  back  to  the  original  position, 
as  indicated  by  the  handle.  Tliis  still  handle  means  much 
greater  safety  to  the  shunter,  as  with  it  he  cannot  get  pulled 
under  or  alongside  the  train,  nor  can  he  get  hit  by  it. 

In  the  "reversible"  lever,  figs.  9  and  10,  the  handle 
moves  a  malleable  iron  plate  in  which  is  a  diagonal  slot ; 
ill  this  slot  moves  a  ring  fixed  to  a  cradle  containing  a 
spring,  the  sj)ring  being  fixed  to  the  rod,  which  goes  straight 


THE  UIEPER  THREE-CYLINDER  HIGH-SPEED  STEAM  ENGINE. 


Referring  to  the  ilhi.stration,  it-  will  be  seen  that  the 
three  cylinders  and  tlieir  respective  valves  are  in  one 
casting  and  mounted  on  the  top  of  tlie  crank  case.  A  cam 
shaft  runs  above  and  parallel  tO'  the  nuiin  shaft,  and  is 
driven  by  geai  ing  from  the  latter.  Poppet  valves  are  used, 
one  for  the  steam  and  one  for  tiie  exhaust,  the  latter 
set  on  a  sleeve  of  the  steam-valve  stem.  Each  is  oi^erated 
by  its  own  cam  lever.  The  cam  shaft  lias  a  certain  amount 
of  end  movement,  by  means  of  which  any  one  of  fom*  cams 
may  be  brought  opposite  eacli  cam  lever,  thereby  giving 
three  difiereut  points  of  cut-off  for  ahead  and  one  for  stern 
motion.  The  valves  open  wide  at  the  admission  of  steam, 
and  remain  so  until  the  cut-oft  takes  place,  thus  preventing 
wii'e  drawing.  The  clearances  are  very  small,  thus 
reducing  steam  consumption.  The  engine  is  run  at  a 
high  npced  and  has  shown  larL;e  power  per  iniit  of  space 
for  working  tests. 


to  the  connection  of  the  switches.  The  springs  used  in  the 
levers  are  capable  of  being  compressed  solid  without  taking 
any  set,  but  their  working  range  is  only  about  half  of  the 
full  range.  Fig.  11  .shows  a  stress  strain  diagram  from  tests 
made  by  the  Great  Western  IJailway  Company  at  Swindon. 
When  the  springs  ar-e  fitted  into  the  lever  they  are  com- 
pressed 1 J  in.,  the  compressing  force  being  2  cwt.,  and  when 
the  switches  are  trailed  the  spring  is  compressed  a  further 
\\  m.  when  the  flange  is  at  tlie  point  end  of  the  switch,  and 
2  J  in.  when  the  wheel  is  at  the  heel  end;  the  spring  is 
therefore  compressed  2|in.  in  the  one  case  and  3f  in.  in 
the  second,  and  the  force  tending  to  close  the  switch  varies 
from  4  cwt.  to  6  cwt.  As  this  force  acts  directly  on  the 
switches,  it  is  impossible  for  them  to  "  stick,"  and  with  these 
levers  derailments  from  "sticking  switches"  are  unknown. 

*  Paper  rend  before  the  Itistitulion  of  Engineers  and  Shipbuilders  in  Scotland 
on  April  2(5tli,  by  Mr.  O.  R.  Williams,  Member. 
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Comiiaring  this  spring  design  lever  with  the  weighted 
type,  it  has  the  following  advantages  :  — 

1.  It  is  easier  to  work,  there  being  no  largo  weight  to 

lift ;  as  a  result,  shunting  can  be  done  quicker. 

2.  It   entirely    prevents    derailments   from  sticking 

switches. 

3.  When  trailed  the  handle  remains  still. 


Fio.  9.  Fig.  10. 

4.  It  presents   jsractically  no  obstruction   by  which 

shunters  may  be  tripped. 

5.  The  cushioning  action  of  the  spring  j^reserves  the 

adjustment  of  the  connections,  and  greatly  reduces 
the  wear  on  the  switch  blades.  The  maintenance 
is  therefore  less,  and,  as  there  is  no  swinging 
weighti,  the  lever  itself  lasts  several  times  as  long 
as  the  weighted  tyjie. 


INCHES 
OOMPRESSlQrl 

FlO.  11. 

The  general  method  a  shunter  adopts  with  a  weighted 
lever  is  to  raise  the  weight,  give  it  a  push,  and  pass  on, 
trusting  to  the  weight  to  push  the  points  over.  This  it 
will  do,  but  as  in  falling  it  gathers  momentum,  the  weight 
generally  comes  down  with  such  a  force  as  to  cause  it  to 
rise  up  again  once  or  twice  before  settling  down  to  the 
proper  position ;  as  the  weight  bumps  up  and  down  tlie 
switches  open  and  close  a  small  amount,  and  if  a  vehicle 


is  approaching  "facing  ways"  it  is  possible  for  a  flange  to 
get  into  this  opening  and  split  the  points.  In  the  spring- 
design  the  handle  is  pushed  over,  and  this  opening  and 
closing  cannot  occur ;  also  there  is  a  small  half-lock  at  each 
end  of  the  slot  in  the  jDlate  which  secui-es  and  locks  the 
points  in  the  correct  position  until  moved  again  by  the 
handle. 

For  iDoiiits  which  have  to  stand  always  set  for  one  way 
the  "one-way"  spring  switch  lever  is  used,  figs.  12  and  13. 


Fig.  13. 

In  this  lever  the  handle  moves  one  end  of  a  right-angled 
crank  against  a  torsional  spring,  the  other  end  of  the^ 
crank  being  connected  direct  to  the  switches.  This  lever 
ensures  that  the  points  stand  set  for  the  main  line.  If  a 
train  is  to  be  sent  into  the  siding  the  handle  is  pulled  over 
and  held  in  this  position  till  the  train  has  passed,  when, 
on  loosing  the  handle,  the  spruig  forces  the  points  back  to 
the  position  for  the  main  road.  A  curved  handle  is  here 
of  advantage,  as  a  shunter  can  pull  the  points  over  and 
either  sit  on  it  or  put  his  foot  on  it  till  the  train  has  passed, 
thereby  saving  his  muscles. 

Figs.  14  and  15  show  a  combined  switch  lever  and  point 
indicator.  This  apjdiance  puts  the  points  into  the  required 
position,  and  also  indicates  for  which  road  they  are  set ; 
thus,  during  the  day  the  arrow  points  to  the  direction 
the  train  will  proceed  in,  and  for  night  work  the  lights, 
being  of  different  colours,  and  also  having  the  number  of 
the  sidings  on  them,  amply  show  for  which  way  the  points 
are  set.  As  a  further  object  of  safety,  if  the  points  have 
not  been  put  properly  home — say,  due  to  some  obstruction — 
the  arrO'W  will  show  this  by  pointing  in  neither  direction, 
and  the  lamps  will  also  indicate  this  by  showing  both 
colours. 

Another  design  has  a  large  red  target  standing  up  for  the 
one  way  and  falling  down  for  the  other,  the  coloured-light 
motion  being  the  same  as  before.  This  is  on  the  lines  of  a 
standard  ground  disc  signal,  which  the  indicator  supersedes 
when  used  as  a  point  indicator. 

In  some  of  the  colonies  signal  cabins  are  disjjensed  with 
on  branch  lines,  and  a  hand-worked  lever  is  used  to  move 
the  points  for  passenger  trains,  the  lever  being  connected 
to  a  ground  disc  signal.  The  combined  lever  and  indicator 
does  the  work  of  both,  takes  less  than  half  the  fitting, 
saves  connecting  rods,  and  is  much  cheaper  in  first  cost. 
In  principle  it  is  better  than  the  two  single  appliances,  as 
an  indicator  should  be  as  near  and  as  directly  connected  as 
possible  to  what  it  indicates  ;  the  indicator,  being  actually 
part  of  the  ground  lever,  fulfils  this  condition. 
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THE  COMBINED  USE  OF  ALTERNATING 
AND  DIRECT  CURRENT  FOR  CENTRAL 
STATION  WORK.^ 

By  F.  C.  Caldwell. 

Some  twenty  years  ago  the  advocates  of  alternating  and  direct 
current  were  in  violent  antagonism,  and  many  were  the  heated 
discussions  as  to  which  of  these  two  forms  of  current  distri- 
bution was  oscntially  the  better;  it  seemed,  at  that  time,  to  be 
a  common  belief  that  sooner  or  later  either  the  alternating 
or  the  direct  current  would  gain  entire  possesion  of  the  field. 

From  the  standpoint  of  dividends  it  would  seem  that  in  the 
long  run  the  direct-current  men  have  had  the  best  of  the 
argument,  at  least  under  the  conditions  of  the  past.  How 
much  of  this  advantage  has  been  due  to  an  essential  superiority 
of  the  direct  current,  and  how  much  to  the  factor  of  superior 
organisation  and  management,  we  will  )iot  undertake  to  discuss. 

Conditions,  however,  have  been  greatly  changed  since  the 
time  of  these  debates,  and  with  the  enormous  increase  in  the 
amount  of  electric  energy  distributed,  and  with  ever-growing 
ambition  to  cover  larger  fields,  the  direct-current  man  has 
found  himself  obliged  to  utilise  alternating  current  to  help 
him  out,  nor  has  the  alternating-current  man  failed  to  do  his 
share  in  burying  the  hatchet. 

The  question  has  now  become;  "In  what  proportion  should 
alternating  and  direct  currents  be  used  in  any  particular  plant?  " 
There  may  still  be  found  those  who  claim  that  the  alternating 
current  is  competent  to  take  care  of  all  the  business  of  the 
central  station,  but  such  a  stand  finds  few  sujjporters. 

We  may,  in  general,  divide  plants  in  which  the  use  of  alter- 
nating and  direct  currents  is  combined  into  those  where  the 
alternating  is  used  for  transmission  only,  the  distribution  being 
entirely  by  direct  current,  and  those  where  the  .alternating 
current  shares  this  function  with  the  direct.  There  would 
seem  to  be  little  or  no  justification  for  the  first  class,  since 
there  must  be  in  any  case  much  work  which  can  be  performed 
by  the  alternating  at  least  as  well  as  by  the  direct  current. 
The  second  class  of  plants  may  be  discussed — first,  for  the  case 
of  new  or  entirely  re-organised  plants,  and,  second,  for  that  of 
the  extension  and  improvement  of  plants  already  installed. 

In  the  first  case,  a  plant  could  bo  established  which  would  be 
as  near  the  ideal  in  all  respects  as  engineering  knowledge  could 
make  it.  This  case,  while  unquestionably  the  more  interesting, 
is,  nevertheless,  seldom  met  with  in  practice;  it  may.  however, 
be  well  to  consider  it  first,  and  then  to  notice  what  modifica- 
tions will  be  introduced  because  of  the  fact  that  the  system 
must  be  made  of  parts,  at  least,  of  a  plant  already  established. 

For  convenience,  we  may  consider  the  problem  first  from 
the  point  of  view  of  the  consumer,  second  from  that  of  the 
distribution  of  the  current,  and,  third,  from  that  of  the  station. 

Incandescent  lighting  is  the  only  important  use  of  electri- 
city where  it  is  a  matter  of  entire  indifference  to  the  consumer 
whether  the  current  be  alternating  or  direct,  providing  only 
that  the  frequency  of  the  alternating  current  is  high  enough 
to  prevent  flickering.  When  we  eome  to  the  question  of  arc 
lights,  there  is  liable  to  be  a  preference  which  would  generally 
be  on  the  side  of  the  direct-current  lamp,  because  of  its  greater 
quietness  and  steadiness,  although  occasionally  the  somewhat 
superior  distribution  of  the  light  from  the  alternating  arc 
might  have  weight.  The  Nernst  lamp,  in  so  far  as  it  has 
been  developed  in  this  country,  is  much  more  satisfactory  for 
alternating  than  direct  current,  while,  on  the  other  hand,  the 
new  Cooper-Hewitt  mercury  vapour  lamp  can  be  used  only  v/,ith 
direct  current. 

Summing  up  the  conditions,  then,  for  the  lighting  business, 
it  would  appear  that  the  honours  are  about  even  for  altera  icing 
and  direct  currents.  What  the  future  developments,  in  the 
use  of  the  two  forms  of  lamp  last  mentioned,  may  bring  I'  jith 
remains  to  be  seen;  but  it  is  not  likely  that  for  some  time  to 
come  they  will  constitute  a  determining  factor  in  the  problem. 

Turning  next  to  the  matter  of  power,  there  are  doubtless 
many  customers  who  are  quite  indifferent  as  to  whether  their 
power  be  siipplied  from  a  direct-current  shunt  motor  or  from 
an  induction  motor,  though  at  present  the  greater  cost  of  the 
latter  is  likely  to  have  weight.  A  considerable  number,  how- 
ever, which  will  be  larger  or  smaller  according  to  the  character 
of  service,  will  have  a  more  or  less  decided  preference  for  the 
one  or  the  other  form  of  motor.  Leaving  out  the  factor  of 
first  cost,  probably  the  larger  part  of  these  would  want  the 
alternating  current  on  account  of  the  great  simplicity  of  the 
induction  motor  and  the  small  amount  of  care  needed  to  obtain 
satisfactory  service  from  it.  On  the  other  hand,  those  that 
wish  for  the  direct-current  motor  woixld  generally  be  more 
insistent  in  their  demands. 

Among  these  by  far  the  most  important  class  for  the  average 
central  station  in  the  larger  towns  and  cities  would  be  the 
elevator  motor;  the  importance  of  this  work  is  shown  by  a 
statement  that  in  Chicago  it  constitutes  12^  per  cent  of  the 
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total  output  of  the  central  stations.  So  far  the  induction  motor 
has  proved  distinctly  unsatisfactory  for  this  work,  and  seems, 
indeed,  entirely  incapable  of  handling  the  high-speed  service 
of  the  tall  buildings  now  becoming  so  common.  Not  only  is 
the  operation  of  the  induction  motor  unsatisfactory  for  this 
purpose,  but  the  heavy  and  lagging  starting  current  proves  a 
most  inconvenient  factor  in  the  distribution  problem. 

Another  class  of  work  where  the  induction  motor  has  so 
far  failed  to  give  satisfaction  is  that  requiring  a  variable 
speed.  While  the  speed  of  the  shunt  motor  can  be  varied  by 
resistance,  either  in  the  field  or  in  the  armature,  the  simple 
induction  motor  does  not  lend  itself  to  such  methods  of  speed 
regulation,  having  always  a  strong  tendency  to  approach  a 
synchronoiis  speed. 

Another  class  of  work  in  which  it  would  seem  that  the  induc- 
tion motor  could  not  give  satisfaction  is  where  it  is  desired  to 
open  the  circuit  immediately  upon  the  appearance  of  an  over- 
load, as,  for  instance,  in  the  case  of  a  motor  running  a  large 
printing  press.  On  account  of  the  heavy  starting  current 
necessary  for  induction  motors,  it  is  impracticable  to  use  with 
them  circuit  breakers  or  enclosed  fuses  which  are  rated  at  a 
reasonable  per  cent  above  the  normal  full-load  current. 

Travelling  crane  work  and  other  similar  cases  where  charac- 
teristics peculiar  to  the  series  motor  are  required  would  also, 
in  the  present  state  of  the  art,  fail  to  find  entire  satisfaction 
in  the  alternating  current,  though  it  is  possible  that  the  recent 
development  of  the  series  alternating  motor,  due  to  Mr.  B.  G. 
Lamme,  may  alter  this  condition. 

For  electro-chemical  work,  direct  current  alone  is  available, 
though  the  possibility  of  obtaining  the  exact  voltage  needed 
may  make  the  use  of  alternating  current  converted  to  direct 
more  satisfactory.  There  are  also  a  number  of  minor  uses  of 
electricity  where  one  or  the  other  form  has  a  decided  advantage ; 
thus,  for  charging  automobile  batteries  and  also  medical  and 
other  small  batteries,  the  direct  current  alone  is  available; 
though,  of  course,  the  conversion  of  the  alternating  to  the 
direct  on  the  spot  by  the  use  of  a  rotary  converter  is  always 
possible  ;  the  expense,  however,  of  this  method  is  often  pro- 
hibitive. 

On  the  other  hand,  the  alternating  is  much  more  available 
for  producing  the  high-potential,  high-frequency  currents  used 
in  the  X-ray  and  other  forms  of  medical  manipulation;  it  is 
also  much  more  convenient  for  use  with  the  ordinary  form  of  dry 
electric  welding. 

In  view  of  these  facts  it  appears  that  the  desirability  of  one 
form  of  current  or  the  other,  so  far  as  the  consumer  is  con- 
cerned, will  depend  much  upon  the  class  of  work — apart  from 
lighting — which  is  being  done ;  thus,  in  the  centre  of  a  large 
town  the  elevator  problem  proves  a  strong  advocate  for  the 
direct  current,  and  in  manxifacturing  districts  the  preference 
for  the  direct  or  alternating  would  depend  upon  the  class  of 
factories  that  were  being  supplied. 

If  the  character  of  the  work  required  an  approximately  con- 
stant speed,  and  was  such  as  to  make  the  care  of  motors  with 
commutators  difficult,  the  alternating  current  might  have  a 
decided  advantage,  while,  on  the  other  hand,  if  the  work 
required  variable  speed,  the  direct  current  would  be  preferred. 

Looking  at  the  matter  now  from  the  standpoint  of  the  dis- 
tribution of  the  current,  a  rather  comijlicated  problem  or  set  of 
problems  presents  itself,  and  it  will  be  well  to  consider  several 
different  cases  separately.  First,  suppose  that  the  generating 
station,  as  has  been  common  in  the  past,  is  located  in  the  centre 
of  a  considerable  concentrated  load.  As  between  generating 
and  distributing  direct  current  or  alternating  current,  the 
following  advantages  are  to  be  noted:  For  direct  current,  great 
simplicity  throughout  the  system,  hence  less  liability  to  trouble, 
also  an  entire  absence  of  danger  to  life,  and  an  investment 
for  copper  in  the  conductors  instead  of  for  insulating  materials. 

On  the  other  hand,  these  advantages  are  balanced  by  the 
serious  disadvantage  of  the  limited  area  of  distribution  possible 
for  the  ordinary  three-wire  system.  This  may,  in  some  cases, 
be  increased  by  using  440  volts,  but  then  the  problem  of  a  satis- 
factory lamp  presents  itself,  and  does  not  yet  seem  to  have 
been  entirely  solved. 

For  alternating  current  we  have  the  great  advantage  of  an 
unlimited  extension  of  our  distribution,  increased  distances  only 
requiring  higher  voltages  on  the  primary  circuits.  The 
facility  with  which  the  constant-potential  alternating  current  can 
be  converted  into  constant  current  for  series,  arc  lighting  is 
also  a  considerable  advantage  to  be  credited  to  the  side  of  the 
alternating  current;  likewise  is  to  be  noted  the  facility  with 
which  the  electro-motive  force  upon  the  different  feeders  can 
be  regulated  by  means  of  the  various  inductive  voltage 
regulators. 

To  set  against  these  advantages,  however,  we  find  a  series 
of  troubles  coming  fronr  the  inductive  character  of  the  alter- 
nating current,  especially  when  induction  motors  form  a  con- 
siderable part  of  the  load,  and  the  power  factor  is  consequently 
low.  This  has  the  effect  of  decreasing  the  capacity  of  the 
lines,  transformers  and  generators,  and  also  of  seriously  affect- 
ing their  voltage  regulating  qualities,  though  this  latter  effect 
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has  been  overcome  in  tke  case  of  one  generator  now  upon  the 
market. 

With  the  use  of  large  conductors,  especially  if  the  distance 
between  them  is  considerable,  and  if  the  load  be  a  lagging  one, 
considerable  drop  is  produced  by  the  inductance.  The  so-called 
skin  effect  also  conies  in  to  keep  down  the  size  of  conductor 
that  is  available.  Thus,  a  conductor  1  in.  in  diameter  has  its 
apparent  resistance  increased  11  per  cent  for  a  60  period  current, 
while  a  conductor  of  two  million  circular  mils  woxild  be  quite 
impracticable  on  account  of  a  similar  increase  of  35  per  cent. 
These  facts  are  doubtless  ample  warrant  for  the  condition  of 
affairs  which  we  find  in  general  existing  in  such  stations — 
that  is,  the  generation  and  supply  of  direct  current  for  the 
district  immediately  surrounding  the  station,  with  the  use  of 
aiternating  current  for  more  distant  areas. 

If,  however,  as  is  coming  to  be  more  and  more  the  case,  al! 
power  is  generated  at  one  or  more  distant  stations  and  trans- 
formed at  substations  suitably  located  to  take  care  of  the  load, 
the  problem  becomes  somewhat  more  difficult.  As  has  been 
shown  above,  a  large  part  of  the  demand  for  current,  probably 
ranging  from  80  to  90  per  cent,  can  be  as  well  met  with  the 
alternating  as  with  the  direct  current,  and  it  certainly  seems 
at  first  sight  rather  a  useless  expenditure  to  convert  the  whole 
output  of  the  substation  because  from  10  to  20  per  cent  of  the 
load  needs  a  direct  current  for  its  proper  operation.  It  would 
seem  advisable  to  make  sure  that  no  other  more  satisfactory 
plan  could  be  devised. 

Might  it  not  be  possible  to  have  a  general  system  of  distri- 
bution by  alternating  current,  supplemented  by  a  500  volt, 
direct-current  power  line  for  the  operation  of  elevators  and 
other  motors  requiring  direct  current?  It  has  even  been 
suggested  that  it  might  be  more  economical  to  install  inducting 
motors  driving  direct-current  generators,  which,  in  turn,  should 
operate  the  elevator  motors,  rather  than  to  convert  the  whole 
output  of  the  substation  for  the  benefit  of  this  comparatively 
small  part  of  the  whole  load.  It  must  be  remembered  that  we 
are  so  far  considering  only  the  case  of  the  establishment  of  a 
new  plant. 

Taking  up  next  the  power  station,  we  find  some  important 
considerations  bearing  upon  the  question.  Probably  the  most 
vital  of  these  is  that  of  the  storage  battery,  which  has  come 
to  be  regarded  by  managers  of  most  of  the  larger  stations  as 
quite  indispensable  to  satisfactory  operation.  The  battery,  of 
course,  makes  the  use  of  direct  current,  at  least  between  the 
terminals,  absolutely  essential,  and,  so  far  as  the  author  knows, 
no  satisfactory  applications  of  it  to  the  working  of  an  alter- 
nating-current system  has  so  far  been  carried  out,  although  it 
has  been  suggested  that  a  rotary  converter  might  be  placed 
between  the  storage  battery  and  the  alternating-current  system, 
upon  which  it  is  floating. 

Even  if  this  arrangement  could  be  made  to  work,  it  would 
in  practice  involve  so  large  a  converter  in  order  to  get  the  full 
advantage  of  the  capacity  of  the  battery,  when  used  at  a  one- 
hour  discharge  rate,  that  the  expense  would  probably  be  pro- 
hibitive. The  importance  of  the  battery  in  the  larger  stations 
is  so  great  that  this  might  often  amount  to  a  determining 
factor  in  the  problem. 

Again,  we  have  the  present  wonderful  development  of  the 
steam  turbine  directly  connected  to  alternating-current  genera- 
tors, and  it  seems  doubtful  whether  the  same  degree  of  satis- 
faction will  be  possible  in  applying  the  steam  turbine  for  direct- 
current  work. 

To  sum  up,  the  conditions  as  they  appear  in  the  newly- 
established  plants  of  the  present  day,  the  evidence  for  the 
smallest  plants  having  no  large  concentrated  load  and  little 
or  no  elevator  work,  seems  to  favour  a  distribution  entirely 
by  alternating  currents.  For  larger  stations  located  near  their 
load  centres  there  seems  to  be  no  doubt  about  the  use  of  direct 
CTirrent  supplemented  by  the  storage  battery  for  the  district 
surrounding  the  station,  and  including  tlie  concentrated  load, 
and  the  generation  of  alternating  current  for  transmission  to 
and  distribution  in  the  regions  more  distant  from  the  station. 
For  the  genert(tion  of  power  in  this  casj,  S3vera]  different 
arrangements  are  possible;  one  of  them  is  the  use  of  double 
generators,  but  a  difficulty  presents  itself  here  in  that  thrs? 
are  usually  made  for  a  frequency  which  is  too  low  for  satis- 
factory lighting.  Another  plan  is  the  use  of  tha  direct-current 
generator  and  steam  turbine  alternator  with  a  rotary  converter 
to  connect  these,  and  make  it  possible  to  carry  the  whole  load, 
when  light,  on  cither  of  the  two  machines  alone.  In  some  cases 
it  may  be  possible  to  omit  one  or  the  other  of  the  generators, 
at  least  temporarily,  producing  all  the  power  as  direct  current 
and  converting  for  the  alternating-current  distribution,  or 
vice  versa,  according  as  the  demand  for  one  or  the  other  form, 
of  current  is  the  greater. 

Lastly,  comes  the  case  of  large  towns  where  it  is  desirable 
to  generate  the  power  at  a  greater  or  less  distance.  Here  the 
almost  universal  practice  is  to  have  rotary  converter  substations 
at  the  centre  of  the  concentrated  loads,  where  the  alternating 
current  generated  at  the  main  power  station  or  stations  is 
converted  to  direct  current;  this  is  then  distributed  rs  such 


with  the  aid  of  the  battery  located  in  the  substation,  while  the 
more  distant  and  less  concentrated  districts  arc  supplied  with 
alternating  current.  Here  the  question  of  frequency  comes  in 
again,  as  a  complicating  factor. 

Rotary  converters  operate  more  satisfactorily  on  low  frequency, 
but  this  is  not  suitable  for  lighting  purposes.  The  question, 
therefore,  must  be  decided  as  to  whether  to  sacrifice  the  best 
interests  of  the  converter  stations,  and  use  a  frequency  of  60, 
or  to  use  25  periods  for  the  transmission  to  the  substations  and 
raise  the  frequency  to  60  for  use  in  the  suburban  districts;  of 
course,  the  relative  importance  of  the  two  kinds  of  service 
would  have  considerable  influence  in  deciding  this  question. 

We  must  now  consider  the  effect  upon  this  problem  of  the 
adaptation  of  plants  already  installed,  so  as  to  fit  them  for 
modern  conditions.  Such  plants,  if  located  near  the  centre  of 
distribution,  will  generally  be  direct-current  plants,  and  unless 
the  develoiDuient  of  business  is  such  as  to  warrant  the  establish- 
ment of  a  new  generating  station  at  a  distance  from  the  centre 
of  distribution,  their  development  will  naturally  follow  the 
lines  that  have  been  land  out  above — that  is,  direct  current  will 
be  retained  for  the  transmission  in  the  vicinity  of  the  power 
house,  and  alternating-current  generators  will  be  added  for 
the  more  distant  districts.  If  the  development  of  business  has 
been  such  as  to  warrant  the  establishment  of  a  distant  generat- 
ing station,  the  old  power  house  will  usually  become  a  sub- 
sSation  with  r'btary  converters  for  supplying  the  old  direct- 
current  districts,  the  alternating-current  districts  being 
supplied  directly  from  the  new  generating  station.  The 
question  then  arises  as  to  what  shall  be  done  with  the 
generating  outfit  that  has  heretofore  been  used.  If 
this  is  antiquated  it  may  well  be  dispensed  with  entirely,  or, 
if  room  will  permit,  maintained  simply  for  emergency  work  and 
for  times  of  the  peak  load  of  the  year  during  the  Christmas 
holidays  ;  if,  however,  the  direct-current  equipment  is  modern, 
it  will  be  advisable  to  consider  whether  it  should  not  be  kept 
in  constant  commission  to  take  care  of  the  daily  peak,  the  load 
being  taken  eare  of  entirely  by  the  main  generating  station 
through  the  converter  during  the  remainder  of  the  day  and 
night. 

Where  the  station  to  be  re-modelled  is  an  alternating-current 
plant  at  a  distance  from  the  centre  of  the  city,  if  it  has  been 
well  located,  it  will  probably  be  developed  into  the  main 
generating  station,  and  the  question  of  the  establishment  of  a 
direct-current,  rotary-converter  station  in  the  growing  centre 
of  the  town  will  have  to  be  decided.  In  this  case,  the  factors 
to  be  considered  are  practically  the  same  as  in  establishing  a 
new  plant. 

In  the  above  discussion  it  has  been  assumed  that  only  general 
power  is  under  consideration.  Of  course,  if  railway  power  is 
also  to  be  furnished,  a  direct-current  supply  to  that  extent  at 
least  is,  and  probably  for  a  long  time  will  be,  neces- 
sary. This  railway  current  might  be  made  to  take 
care  of  elevators  and  other  motors  needing  direct  current,  were 
it  hot  for  the  National  Code  rule  prohibiting  such  usage  ;  so 
that  unless  this  rule  is  neglected  the  question  of  whether  rail- 
way power  is  supplied  from  the  same  power  house  or  not  will 
not  materially  affect  the  discussion  as  given  above,  except  that 
if  it  should  be  considered  best  to  have  a  special  direct-current 
motor  circuit,  it  would  naturally  be  made  of  the  same  voltage 
as  the  railway  circtiit,  in  order  that  generators  and  rotary  con- 
verters might  be  switched  on  to  either  the  railway  or  the  motor 
circuit  at  pleasure. 

Assuming  that  the  plant  is  to  comprise  both  alternating  and 
direct  current  distribution,  the  question  arises  as  to  what  part 
the  direct  and  alternating  currents  should  take,  respectively, 
in  the  distribution.  Three  different  arrangements  are  possible; 
the  districts  covered  by  the  direct  and  alternating  currents  may 
be  entirely  separate,  or  the  alternating  and  direct  currents  may 
both  be  available  to  the  consumer  throughout  a  considerable 
part  of  the  system,  or  the  alternating  and  direct  current 
districts,  while  in  general  separate,  may  overlap  on  their 
borders.  The  first  of  these  conditions,  if  practicable  finan- 
cially, would  be  the  most  satisfactory  to  consumer,  making  it 
possible  for  him  to  have  either  form  of  current  as  best  suited 
to  his  particular  needs. 

It  is  doubtful,  however,  whether  conditions  would  often  permit 
of  such  a  double  distribution  unless  it  were  in  a  case  where 
polyphase  alternating  currents  were  used  for  the  general  dis- 
tribution of  light  and  power,  supplemented  by  a  500-volt,  direct- 
current  circuit,  used  only  for  such  motors  as  required  this 
current  for  their  satisfactory  operation.  Otherwise  it  would 
seem  that  the  entire  separation  of  the  districts  covered  by  the 
two  forms  of  current  would  be  the  only  arrangement  which 
could  bo  worked  without  danger  of  a  considerable  amount  of 
friction  with  customers  desiring  a  form  of  current  different 
from  that  most  available  in  their  district. 

In  conclusion,   it  is  interesting  to   consider  the  probable 
effect  of  future  developments  upon  this  problem.    There  has 
already  been  presented   to    the    electrical  public    a    piece  of 
apparatus  which  may  go  far  toward  making  the  alternating  ■ 
current  satisfactory  for  universal  distribution,  at  least  so  far 
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as  customers  are  concerned ;  this  is  the  Cooper-Hewitt  mercury- 
vapour  converter.  If  this  simple  instimment  does  what  is 
hoped  for  it,  and  if  it  is  sold  at  a  reasonable  price,  it  should 
make  it  possible  for  any  customer  upon  an  alternating-current 
system  to  obtain  direct  current  of  any  amount  with  a  very 
moderate  expenditure. 


BOILER  EXPLOSIONS. 

Abstracts  of  Recent  Board  of  Trade  Reports. 


Explosion  from  a  Cast-iron  Steam  Pipe,  due  to 
Water-hammer  Action, 

No.  1,18G.  The  pipe  which  failed  was  made  of  cast  iron, 
and  was  a  straight  lenpth  forniing  part  of  a  disused  range 
of  steain  pipes,  Avhich,  however,  at  the  time  of  the  exphision 
was  still  in  direct  coinnumication  with  No.  2  boiler  stop 


\npes  under  pressure,  beyond  the  branch  leading  to  the 
hauling  engine,  had  a  rise  of  j  in.  per  foot.  That  this  rise 
was  not  sufficient  for  the  efficient  draining  of  the  pipes  is 
shown  by  fig.  3,  from  which  it  will  be  seen  that  any  water 
in  tliem  had  to  pass  through  the  stop  valve  to  reach  the 
drain  pipe,  and  consequentlj^  fluctuations  in  the  boiler 
pressure,  flow  of  steam,  and  consequent  condensation  would 
be  liable  to  cause  water  hammer. 

The  pipe  had  been  in  position  for  over  twenty  years,  and 
liad,  until  about  nine  months  previous  to  its  failure,  been 
subjected  to  a  pressure  of  40  lb.  per  square  inch.  Since 
then  it  was  subjected  to  a  pressure  of  80  lb.  and  40  lb. 
alternately  day  and  night.  The  pipe  was  not  specially 
examined  at  the  time  the  working  pressure  was  increased, 
nor  was  there  at  this  or  at  any  other  time  any  hj'draulic 
test  applied.  After  the  explosion  the  pipe  was  cut  into 
four  lengtlis  for  examination,  and  split  longitudinally.  An 
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valve,  as  shown  in  figs.  1  and  2.  The  pipe  was  0  ft.  long 
and  6  in.  in  diameter,  and  the  thickness  of  the  metal  varied 
from  \  in.  to  |  in.  The  steam-generating  plant  consisted 
of  ten  boilers,  one  of  wliich,  of  the  Lancashire  tyiie,  known 
as  No.  2,  was  loaded  to  a  pressure  of  80  lb.  per  square  inch, 
all  the  others  being  loaded  to  40  lb.  per  square  inch.  The 
steam  from  No.  2  boUer  passed  through  the  G  in.  pipe  line 
shown  in  plan  on  fig.  2,  and  was  used  during  the  daytime 
for  driving  a  hauling  engine.  At  night  the  steam  from  this 
boiler  passed  through  the  reducing  valve,  and  was  used  to 


Fio.  3. 

Report  No.  148i'i. 

drive  a  fan  engine.    At  the  time  of  the  explosion  the  whole 
of  the  6  in.  jjipe  range  up  to  the  hauling  engine,  and  also 
up  to  the  pipe  which  failed,  was  under  pressure,  although 
not  in  use,  the  boiler  pressure  being,  according  to  the 
evidence,  401b.  per  square  inch.    No  steam  was  used  from  i 
this  range  for  ten  hours  previous  to  the  explosion.    It  was  I 
not  the  practice  to  shut  steam  off  from  either  the  8  in.  or  the  I 
6  m.  pipes  at  any  time,  and  a  connection  between  the  two 
was  always  maintained  through  the  reducing  valve.  The 


inspection  of  the  fracture  disclosed  a  cold  run  in  the  metal, 
and  where  the  fracture  evidently  commenced  the  effective 
thickness  of  the  metal  M'as  little  more  than  ^  in.  The 
Board  of  Ti-ade  inspector  was  of  the  opinion  that  the 
explosion  was  caused  by  water  hammer  (although  there 
appeared  to  be  no  reason  why  this  should  happen  at  the 
time  that  the  pipe  failed),  and  that  the  pi'esence  of  a  serious 
defect  in  the  metal  was  a  contributory  cause,  as  also  was 
the  increase  of  working  pressure. 


Explosion  from  a  Cast-iron  Boiler,  due  to  Faulty 
Construction. 

No.  1,487.  The  boiler  was  a  cjdindrical  cast-iron  vessel 
under  steam  pressure,  with  a  hemispherical  bottom  used  for 
boiling  down  the  carcases  of  horses  and  other  animals  for 
tlie  ]iur])ose  of  nial\ing  manure.  It  was  39|^  in.  diameter 
internally  by  36^  in.  deep,  and  about  1  in.  in  thickness. 
The  cover  was  also  of  cast  iron,  dished  about  8  in.,  with 
four  ribs  on  its  under  surface  and  a.  spigot  on  the  flange 
for  forming  the  joint,  as  shown  on  the  sketch.  It  was 
secured,  when  in  place,  by  eight  hinged  bolts  1  in.  in 
diameter,  fitting  into  slots  in  the  flanges  of  the  boiler  and 
cover.  The  dished  portion  of  the  cover  was  f  in.  thick  at 
the  point  where  it  joined  the  flange,  and  about  '^/.ein.  at 
the  middle.  The  boiler  was  fitted  with  a  steam  inlet  pipe 
1  in.  bore  near  the  bottom,  a  similar  drain  pipe  and  cock. 
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and  two  test  cocks.  A  pressure  gauge,  which  was,  how- 
ever, inoperative,  was  fitted  to  the  cover  and  one  small 
escape  cock.  The  boiler  was  about  18  years  old,  and  no 
repairs,  except  the  renewal  of  a  bolt,  had  been  carried  out. 
It  had  never  been  examined  by  any  skilled  person.  The 
metliod  of  working  was  as  follows  :  After  the  vessel  had 
))een  filled  with  the  portions  of  the  animal,  and  the  cover 
jointed,  steam  was  tui'ned  on  at  a  pressure  of  101b.  per 
square  inch  and  boiling  caiTied  on  for  about  six  hours,  by 
which  time  it  was  found  that  the  fats  had  become  com- 
pletely sejDarated  from  the  flesh  and  bones.  These  latter 
were  then  gi'ound  up  and  converted  into  manure. 


Report  No.  1487. 


Tlie  explosion  was,  in  the  opinion  of  the  Board  of  Trade 
inspector,  primarily  due  to  the  original  weakness  of  the 
cover,  which  was  toO'  tliin  round  the'  root  of  the  flange  for 
the  pressure  at  whicli  the  vessel  was  worked.  In 
consequence  of  this  it  appears  to  have  gradually  cracked 
round  the  thin  pait,  and  ultimately  gave  way  under  the 
ordinary  working  pressure.  The  design  was  further  faulty 
in  that  the  reduction  of  thickness  of  the  metal  at  the  point 
where  the  flanges  joined  the  middle  portion  was  so 
considerable  and  so  abrupt  that  the  cooling  of  the  casting 
could  hardly  have  been  effected  without  setting  up  internal 
stresses  at  the  part  which  ultimately  failed. 

The  engineer  surveyor-in-chief  remarks — "  that  the  cover 
was  undoubtedly  weak  for  the  pressm-e  to  which  it  is  said 
to  have  been  subjected  in  the  ordinary  course  of  working ; 
moreover,  the  method  of  forming  the  joint  is  such  that  the 
metal  adjoining  the  flange — i.e.,  where  the  gi'ooving 
occurred — could  be  subjected  to  great  stress  by  unduly 
tightening  the  bolts,  and  it  is  noteworthy  that  failui-e 
actually  took  place  immediately  after  this  had  been  done. 

The  surprising  feature  of  this  case  is  that  failure  did 
not  occur  long  ago,  presuming  the  vessel  to  have  been 
regularly  subjected  to  steam  pressure  of  40  lb.  per  square 
incli. 

The  owner  appears  to  have  displayed  considerable  reck- 
lessness in  working  the  boiler  (1)  in  not  having  it  periodically 
inspected,  (2)  in  not  ascertaining  the  pressure  for  which  the 
vessel  was  suitable,  and  (3)  in  not  providing  a  suitable  safety 
valve  to  prevent  the  vessel  being  subjected  to  a  dangerously 
high  steam  pressure,  a  reducing-  valve  alone  being,  as  a 
rule,  insufficient  for  this  purpose." 


Explosion  from  the  Blow-down  Pipe  of  an 
Externally-fired  Boiler, 

No.  1,488.  The  pipe  which  failed  was  attached  direct  to 
the  bottom  of  an  externally-fired  boiler,  as  shown  in  sketch, 
and  was  about  5  ft.  3  in.  long  and  2|in.  bore.  It  was 
made  of  solid-drawn  copper,  with  brass  flanges  |  in.  thick. 


and  was  formed  with  a  bend  of  90  dog.  The  short 
end  was  attached  to  the  sliell  plate  behind  the  l)ridge  of  the 
furnace,  and  was  exposed  to  the  direct  hnpact  of  heat  from 
the  fire;  the  other  end  was  led  through  a  wall,  and 
connected  to  the  blow-down  cock.  The  working  pressure 
of  the  boiler  was  90  lb.  An  inspection  was  made  six  months 
previous  to  tlie  explosion  by  an  inspector  of  the  Vulcan 
Boiler  and  General  Insurance  Company  Limited,  and  a 
report  was  issued  by  them  fo}-  the  boiler  and  fittings,  on 
tlie  strength  of  which  the  boiler  was  bought  by  its  present 
(iwners.  An  inspection  was  also  made  four  months  later, 
after  the  boiler  was  set  in  iiosition.  On  this  occasion  a 
liydraulic  test  was  applied  to  a  pressure  of  140  lb.  per  square 
inch,  and  a  certificate  was  issued  by  the  above  company  for 
the  boiler  for  a  working  j^ressure  of  901b.  per  square  inch. 
The  pipe  burst  at  the  bend,  the  pressure  at  the  time  being 
about  GO  lb.  per  square  incli.  The  failure  was  caused  by 
tlie  overlieating  of  the  copper  pipe  in  the  funiace  flue,  due 
]irobably  to  it  liaving  become  partly  filled  with  loose  dirt 
from  the  tubes.  Tlie  copper  at  the  fracture  had  tlie 
apjiearance  of  being  overheated. 

The  engineer  surveyor-in-chief  to  the  Board  of  Trade 
remarks  on  this  case  that  under  the  conditions,  and  where 
dirt  and  sediment  could  lodge  in  the  pipe,  failure  was 
certain  to  occur  sooner  or  later.  Moreover,  with  the  use  of 
copper,  which  so  rapidly  weakens  with  the  increase  of 
temperature,  the  failure  of  the  pipe,  even  after  such  a  short 
period  of  service,  is  not  altogether  surprising.  Means  by 
which  the  boiler  can  be  efficiently  blown  down  without  the 
pipe  being  exposed  to  the  heat  of  the  furnace  should  be 
adopted.  Where  a  bloiw-down  pipe  is  situated  in  the  flue 
it  should  be  pi'otected  by  a  firebrick  casing  from  the  impact 
of  the  furnace  gases,  and  when  an  internal  pipe  is  fitted 
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it  is  essential,  having  regard  to  the  boiler  being  externally 
fired,  that  care  sliould  he  taken  that  dirt  or  sedhnent  cannot 
lodge  around  the  pipe,  or  between  the  pipe  and  the  bottom 
]ilate  of  the  boiler,  and  cause  overlieating  of  the  latter. 


Middlesbrough  District. — Trade  in  the  engineering 
Imsiness  is  fairly  good  at  present,  only  2  per  cent  being 
unemployed.  One  large  firm  of  engine  builders  have  started 
a  niglitshiit.  Shipbuilders  liave  j^lenty  of  work  for  this 
yeai'.  One  steel-rolling  mill  have  laid  all  their  workmen 
idle,  and  they  are  going  to  re-construct  their  rolling  phrnt. 
Tlie  bricklayers  are  out  on  strike  against  a  reduction  of 
wages.  The  workn^cn  in  tiie  engineering  line  are  much 
disappointed  at  the  refusal  of  the  federated  employers 
to  concede  an  advance  of  wages. 

Prospective  Naval  Orders  for  British  Yards. — The  bill 
for  the  reorganisation  of  the  Brazilian  navy  was  laid  before 
Congress  recently.  The  bill  provides  for  the  pmeliase  of 
28  sTiips,  including  three  ironclads  and  three  armoured  cruisers, 
and  specifies  that  English  yards  are  preferable  for  the  construction 
of  the  vessels.  The  measure  is  stated  to  have  the  approval  of  the 
Ministry. 


684 


THE    PRACTICAL  ENGINEER. 


[June  17,  1904 


ELECTRIC  GANTRY  TRAVELLING  CRANE. 

The  accomp.mying  photograph  shows  a  five>-niotor  double 
trolley  electric  gaiitiy  travelling  crane  of  50'  tons  capacity 
recently  installed  in  the  yards  of  the  Vermont  Marble 
Conjpany,  West  Rutland,  Vermont,  U.S.A.,  by  the  "Whiting 
Foundiy  Equipment  Oonqjany,  Harvey,  Illinois  (Cliicago 
suburb).  The  crane  is  e(iui])i)cd  -with  two  trolleys,  each 
25  tons  capacity. 

The  distance  between  truck  frames  which  support  the 
bridge  is  60  ft.,  and  the  overhang  of  each  cantilever  ann 
50  ft.,  the  total  length  of  the  bridge  being  160  ft.  The 
bridge  has  a  maximum  capacity  of  50  tons  in  the  middle 
of  the  span,  and  the  cantilever  arms  are  designed  to 
support  a  10-ton  load  with  the  trolley  at  extreme  outside 
position.    The  height  of  lift  for  each  hoist  is  ."^O  ft. 

All  movements  are  opei'ated  by  independent  electric 
motors  especially  designed  for  crane  ser^nce. 

Tbe  speeds  for  maximum  load  are  as  follow  :  Hoist,  15  ft. 
per  minute ;  trolley  travel,  100  ft.  per  minute ;  bridge 
travel,  150' ft.  per  minute. 


j    ii'Ciiunlities  of  the  track.    Wlieels  are  fitted  with  doubh;- 
flange  rolled-steel  tyres. 

In  erectiiig,  the  bridge  girders  were  riveted  upon  the 
ground.  Each  girder  was  shipped  in  thi-ee  pieces,  the  field 
joints  having  all  members  staggered.  Bridge  girders  were 
riveted  togetlier  on  the  ground  and  trolleys  placed  in 
position.  The  entire  bridge,  with  trolleys,  was  raised  by 
means  of  40-ton  hydraulic  jacks.  The  cribbing  of  railroad 
ties  shown  in  the  pliotograpli  was  placed  under  the  bridge 
as  it  was  raised.  Wlien  at  a  proper  height,  the  truck 
frames  were  raised  by  means  of  hoists  on  the  trolleys 
tiiemselves.  In  fact,  these  trolleys  were  in  operation  all 
the  time  the  bridge  was  being  raised  in  hoisting  up  ties 
for  the  cribs. 

The  total  weight  of  complete  structure  is  aliout  125  tons. 
A  railroad  track  runs  midway  between  the  two  tracks  on 
which  the  gantiy  operates.  Marble  blocks  will  be  taken 
from  cars  on  this  track  and  stored,  and  also  will  be 
delivei'ed  from  the  yard  to  the  cars.  The  space  covered 
is  160  ft.  wide  and  600' ft.  long.  Two  of  the  company's 
marble  quarries  are  at  the  right  of  the  picture.  The  gantry 
crane  will  take  the  place  of  seven  derricks  with  which  the 
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The  current  is  supplied  by  trolley  wires  at  one  end  and 
above  the  crane,  and  is  carried  tO'  crane  by  means  of  a 
harp  and  collector  wheel  after  the  method  used  in  street 
car  service.  The  circiuit  on  which  tliis  crane  operates  is 
220'  volts  continuous  current. 

The  trolleys  and  bridge  motor  and  mechanism  are 
covered  and  cage  enclosed  for  outdoor  seiwice.  The  bridge 
consists  of  two  box  girders,  supported  on  truck  frames, 
placed  60  ft.  apart.  These  girders  are  of  heavy  constrdc- 
tior,  to  resist  lateral  forces.  Web  stiffeners  are  liberally 
used,  and  also  diaphragms  connecting  the  two  web  plates 
in  each  girder.  The  truck  frames  are  built  up  of  structural 
shapes  and  are  well  braced  in  eveiy  direction. 

The  crane  is  carried  on  eight  wheels,  four  under  each 
end  of  crane.  The  four  wheels  under  each  end  comprise 
two  sets,  one  set  under  each  cast-steel  truck,  which  truck 
is  pivoted,  allowing  same  to  accommodate  itself  to  any 
unevenness  in  the  track. 

The  connections  to  bridge  girders  cover  a  distance  cf 
17  ft.  Both  truck  frames  are  open  to  permit  the  load 
passing  through  them.  Truck  frames  terminate  at  bottom 
in  built-up  girders,  each  cariying  two  cast-steel  pivoted 
trucks  wliicli  permit  of  vertical  movement  to  provide  for 


old  yard  is  equipped.  As  each  derrick  required  one  man — 
seven  in  all — and  the  gantr)^  one  man  for  manipulation, 
the  saving  is  apparent  ;  also  the  gantry  crane  is  much  more 
economical  of  space  and  can  handle  loads  with  much 
greater  rapidity.  The  photograph  shows  a  load  of  about 
15  tons  on  each  trolley. 


Messes.  John  Brown  and  Company  Limited,  Clydebank, 
liave  ordered  from  Messrs.  Cowan,  Sheldon,  and  Company 
Limited,  Carlisle,  an  electric  jib  derrick  crane  capable  of  lifting 
150  tons.  The  new  crane,  which  is  to  be  erected  alongside  the 
firm's  fitting-out  basin  at  the  yard,  is  called  for  by  the  increasing 
size  of  the  vessels  now  being  built,  and  primarily  by  the  &rm 
having  received  the  contract  for  one  of  the  large  turbine 
Cuuarders,  in  the  fitting  out  of  which  there  will  be  a  number  of 
heavy  lifts.  The  foundations  of  the  crane  will  be  built  by  Sir 
Wni.  Arrol  and  Company  Limited,  Dalmarnock  Ironworks.  In 
connection  with  the  building  of  the  Cunarder  the  firm  are  also 
to  increase  the  length  of  their  fitting-out  basin,  its  present 
length  being  insufficient  to  accommodate  the  vessel.  The 
experimental  tank  at  the  yard  is  now  complete,  and  some  pre- 
liminary experiments  have  been  made  in  it.  It  will  not,  how- 
ever, be  of  practical  value  for  a  considerable  time,  as  the  firm 
will  require  to  build  up  their  own  statistics,  based  on  their  own 
experiments,  and  suited  to  the  type  of  vessels  they  build,  before 
they  can  use  it  very  much  for  practical  purposes. 
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BOILER-MAKERS'   HYDRAULIC  MACHINERY. 


11.^ — ■Accumulators. 

Havino  dealt  with  the  pumps,  the  next  and  mo.st  convenient 
pai't  of  tlie  pkmt  to  be  de.scrilied  hei'e  will  be  tlie  h_ydraulic 
accvmulator. 

There  are  two  familiar  types  at  present  in  use,  the  most 
popular  one  bein":  of  the  inverted  ram  tyite,  designs  for 
two  patterns  of  which  are  given  in  the  present  series,  and 
the  other  that  in  which  the  cylinder  sitSi  on  the  ground, 
the  ram  projecting  out  through  the  top  and  carrying  the 
weight  casing  by  suspension  bolts  from  a  crosshead  fixed 
to  the  ram  head.  It  will  be  sufficient  for  our  purpose  if 
we  describe  the  first  and  most  important  type  in  detail, 
as  there  is  no  use  in  taking  up  space  over  a  type  that  Is 
fast  going  out  of  date. 

In  setting  about  the  design  of  an  .accumulator,  we  first 
fix  the  diameter  and  stroke.  These  are  often  given  by  the 
customer.  Sometimes,  however,  the  capacity  only  is  given, 
in  which  case  we  will  require  to  fix  a  suitable  ratio  of  stroke 
to  diameter.  This  is  a  very  important  part  to  settle, 
especially  in  the  pattern  illustrated  by  figs.  6,  7,  and  8,  where 
we  have  cast-iron  weights  to  obtain  the  required  pressure. 
For  a  given  capacity  of  accumulator,  if  we  can  keep  the 
diameter  small,  this  means  that  we  can  keep  the  total 
weight  light,  as  the  saving  in  reducing  the  weights  will 
more  tlian  counterbalance  the  little  extra  metal  we  may 
have  to  put  into  the  cylinder  through  increasing  its  length, 
and  we  can  therefore  make  a  cheaper  machine.  In  the 
second  example  this  is  not  so  important,  as  in  this  type 
the  weight  casing  is  filled  with  any  old  scrap  or  rubbish. 
It  is  also  convenient  to  make  the  ratio  of  stroke  to  diameter 
such  that  we  may  put  a  few  feet  on  to  the  stroke  of  a 
standard  pattern  for  the  purpose  of  increasing  its  capacity, 
as  it  is  much  cheaper  to  add  to  the  length  than  to-  the 
diameter.  Again,  we  must  have  such  a  proportion  that 
when  the  accumulator  is  full  up  the  ram  must  be  strong 
enough  to  support  the  weights  when  at  their  highest  point, 
as  it  is  then  in  the  position  of  a  loaded  strut  fixed  at  the 
bottom  end  and  free  at  the  top. 

To  suit  these  conditions  it  seems  to  be  a  good  practical 
rule  t.-.<  make  the  stroke  12  to  16  times  the  diameter. 

The  Tirst  design  is  for  a  variable  pressure  accumulator, 
having  a  ram  8  in.  diameter  and  a  stroke  of  10  ft.,  the 
maxmium  water  pressure  being  1,0001b.  per  square  inch. 
These  two  dimensions  being  fixed,  we  now  have  to  find 
the  thickness  of  the  cylinder  and  hollow  ram.  For  a  thicli 
cylinder  subjected  to  interna!  pressure  the  rule  is, 


R  = 


R  being  the  external  radius,  r  the  internal  radius,  f  the 
safe  working  tensile  stress  of  the  material,  and  p  the 
working  pressure. 

In  our  case,  allowing  f  in.  clear  all  round  the  ram,  so  as 
to  ensure  it  going  clear  up  the  mside  of  the  cylinder  without 
having  to  bore  it  out,  this  makes  R  =  4f  in.  For  a  pressure 
of  1,000  lb.  per  square  inch,  and  allowing  a  stress  of  2,700  lb. 
per  square  inch  for  cast  iron  in  tension,  we  have 


R 


+  P  _ 


^  f-  p      *  -J  270U  -  1000 


/270u  +  lOUO 


4|  =  6-98  in. 


say  7  in.  This  gives  a  thickness  of  2^  in.,  or  an  external 
diameter  of  14  in. 

It  will  be  evident  from  the  drawings  tliat.  wlicn  tlie 
accumulator  is  full  up  the  I'ani  must  be  alile  tO'  resist 
bursting,  due  to  the  pressure  water  being  cf)nveyed  tlirougli 
it  into-  the  cylinder. 

Now,  since  we  have  fixed  the  outside  diameter  of  tlie 
ram,  we  must  solve  the  al>ove  equation  for  r,  li  in  iliis 
case  being  4  in.,  or. 


R 


/27U 0^4^  1000 
J  2700  -  1000 


1-47 


2-7  in. 


say  2|  in.,  or  a  diameter  of  5;^  in.  for  the  core. 

Passing  now  to  the  gland,  the  only  other  important 
point  in  the  design,  we  have  to  detennine  the  number 
and  size  of  the  studs  to  hold  this  on.  The  load  on  these 
studs  will  be  that  due  to  the  pressure  acting  on  the 
annular  area  of  the  gland.  Fixing  four  as  being  a  suitable 
number  for  this  size  of  gland,  the  load  on  each  stud  will  ]>e 

_  (area  (  f  10|  in.  diameter  -  area  of  8  in.  diameter)  x  1000 


_  (86-59  -  50-26)  x  1000 


9082-5  lb. 


and,  looking  up  a  table  of  safe  loads  on  studs  such  as 
that  given  on  pages  \\'-\  and  114  of  this  year's  Frartiml 
Engineer  Pocket-book,  and  using  a  stress  of  9,000  lb.  per 
square  inch  for  these,  this  gives  a  diameter  of  Ig  in. 

The  framing  consists  of  four  6  in.  by  G  in.  by  |  in.  angle 
bars,  run  up  at  each  corner  and  braced  together  by  4  in. 
by  \  i"-  fl^^t  bars  placed  diagonally  on  the  four  sides.  Four 
flat  bars  are  bolted  round  the  top,  and  other  four  near  the 
middle  of  the  framing,  just  where  the  diagonal  bars  end. 
To  one  of  the  top  bars  ai  piece  of  flat  bar  bent  at  the  top 
is  secured  to  act  as  a  guide  for  the  long  rod  connected 
to  the  valve. 

With  this  arrangement  of  weights  and  framing  it  is  a 
simple  matter  tO'  make  the  pi'essure  variable  to  suit 
dift'erent  purposes  by  supporting  some  of  the  cast-ii'on 
weights  from  the  framing.  To  do  this,  eveiy  alternate 
weight  is  made  short  on  two  sides,  as  shown  on  fig.  8,  and 
holes  are  bored  near  the  top  of  the  framing  to  correspond 
to  the  short  plates.  The  accumulator  is  then  allowed  to 
travel  full  up,  and  a  rod  is.  pushed  through  the  holes  in 
each  of  the  two  angles  opposite  one  another  and  through 
the  space  left  by  cutting  the  plates  short.  When  the 
accumulator  comes  back  it  will  leave  some  of  its  weights 
suspended  on  the  rods,  thus  lessening  the  pressm-e  in  tlie 
cylinder.  By  suitably  counting  out  the  weights  we  may 
arrange  to  get  any  required  series  of  pressures. 

There  is  a,  point  worth  noticing  in  regard  to  the  cast-iron 
base  plate.  Four  short  wooden  i)Osts  are  placed  in  holes 
cast  through  for  sui)porting  the  cylinder  and  weights  at 
the  proper  height.  The  holes  for  these  po.sts  are  cast 
right  through  the  base  plate  so  that  they  will  rest  on  the 
concrete  foundation.  The  reason  for  such  an  arrangement 
is  this.  Should  the  cylinder  and  weights  ever  coine  do\vni 
with  a  rush  through  some  failure  or  other,  they  would 
merely  drive  the  posts  into  the  concrete  a  little.  If,  on 
the  other  hand,  the  posts  rested  on  the  base  plate,  the  force 
of  these  parts  coming  down  on  it  would  in  all  probability 
break  it. 

A  foot  is  arrajiged  on  the  base  plate  for  the  accumulator 
valve  to  rest  on. 

A  small  air  cock  on  the  top  of  the  cylinder  and  a 
drain  cock  at  the  bottom  now  complete  the  machine. 
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REFUSE  DESTRUCTION   BY  BURNING,  AND 
THE  UTILISATION  OF  HEAT  GENERATED.* 

The  important  question  of  liow  best  to  destroy  towns'  refuse  or 
garbage  is  now  occupying  the  minds  of  many  engineers  and  public 
officials;  and  all  who  are  responsible  for  the  public  health  and 
sanitation  are  agreed  that  where  possible  the  refuse  sliould  be 
destroyed  by  fire.  This  opinion  is  evidenced  strongly  by  the  fact 
that  the  old  systems  are  disappearing,  and  already  most  towns  of 
importance  have  plants  for  burning  garbage. 

ENTRANCE 


DESTRUCTOR 
*ND 
bOl  LER 
HOUSE 


-.LINKER 
YARD 


C  -STEAM  CONNECTION 

TO   PUBLIC  '  BftTHS 

ZO         W       .CO         SO  Feet 


ELECTRIC 
GENERATING 
STATION 


111 


Fig.  1. 

The  problem  of  disposing  of  towns'  refuse  has  exercised  the 
minds  of  those  connected  with  municipal  affairs  for  many  years. 
The  old  system  of  tipping  it  on  vacant  plots  of  land.s  is  doomed, 
as  it  is  now  generally  recognised  that  in  order  to  deal  with  the 
problem  in  a  really  sati.sfactory  manner,  other  points  must  be 
considered  besides  ease  and  cheapness  of  disposal.  The  most 
important  rec^uirement  is  that  the  i-efuse  should  be  disposed  of 
in  a  sanitary  manner ;  and  whatever  method  of  destruction  is 
decided  upon,  this  should  take  first  place  in  its  consideration. 
In  this  paper  the  author  deals  only  with  domestic,  or  house 
refuse,  which  consists  of  house  and  shop  sweepings,  kitchen 
refuse,  market  sweepings,  and  offal,  and  with  what  is  known  as 
trade  refuse ;  he  does  not  refer  to  the  disposal  of  sweepings  from 
macadamised  or  wood-paved  roads,  except  when  the  .sweepings 
are  in  a  dry  condition. 

The  kinds  of  refuse  just  enumerated,  if  left  for  a  few  days, 
ferment  and  quickly  become  not  only  offensive,  but  dangerous  to 
health.  Those  who  have  more  than  ordinary  opportunities  for 
observing  the  nature  of  the  materials  that  go  to  the  dust  heap, 
will  agree  that  the  only  satisfactory  way  to  deal  with  town  refuse 
is  to  burn  it  as  quickly  as  possible.  It  is  much  more  expensive 
to  burn  refuse  than  to  shoot  it  on  the  land;  but  the  hygienic 
benefit  derived  by  the  latter  method  is  of  such  evident  and 
incalculable  value  to  the  public  health,  that  the  matter  of  cost 
is  of  secondary  importance. 

The  subject  of  destructors  arranged  to  dispose  of  refuse  appears 
to  have  first  been  dealt  with  seriously  by  Mr.  Alfred  Fryer  more 
than  twenty  years  ago;  in  fact  it  may  safely  be  said  that  the 
destructors  of  to-day  are  the  result  of  that  gentleman's  fore- 
sight. A  very  interesting  paper  on  "Dust  and  Ashes"  wa.= 
written  by  him  as  far  back  as  1887,  and  shows  that  he  was  then 
fully  alive  to  the  possiblities  and  future  usefulness  of  the 
destructor.  It  describes  the  trouble  encountered  in  dealing  with 
refuse  even  twenty-five  years  ago,  and  the  difficulties  met  with 
then  are  the  same  as  we  now  have  to  deal  with  in  a  more  acute 
form.  Mr.  Fryer,  in  order  to  prove  the  old  saying  that  there 
is  nothing  new  under  the  sun,  reminds  liis  readers  that  in 
remote  times  the  fires  of  Tophet  received  the  burnable  refuse  of 
Jerusalem. 

The  general  arrangement  and  efficiency  of  steam-raising 
destructor  plants,  as  we  know  them  to-day,  have  considerably 
imjjroved  during  the  past  eight  years.  In  1897  plants  were  in 
operation  at  Oldham,  Warrington,  Liverpool,  Leyton,  Cam- 
bridge, etc.,  and  in  several  parts  of  London;  since  then  the 
number  has  increased  considerably.  The  results  from  these 
installations  show  conclusively  that :  (1)  In  England  the  refuse 
has  sufficient  calorific  value  to  enable  it  to  bo  easily  burned 
without  the  addition  of  coal  or  any  other  kind  of  purchased  fuel; 
(2)  the  gases  produced  contained  a  great  amount  of  energy  in 
the  form  of  heat  which  can  be  utilised;  (3)  the  refuse  of  each 
locality  has  a  fairly  constant  calorific  value. 

'Paper  read  before  the  Chicago  Meeting  of  tlie  Institutinii  of  Alechanical 
Engineeis  by  Mr.  C.  N.  Riissell 


The  advantages  or  disadvantages  of  the  various  forms  of 
destructor  furnaces  that  have  been  erected  have  been  pretty  well 
thrashed  out  by  other  writers.  Each  maker  claims  some 
advantage  over  his  rivals,  but  the  fact  remains  that  all  successful 
destructors  Itavc  furnaces  operating  on  practically  the  same 
principle,  the  only  difference  being  in  details.  Similar  results 
are  obtained  from  the  destructors  erected  by  different  makers, 
each  claiming  superiority. 

The  main  object  of  this  paper  is  to  treat  the  practical  side  of 
the  question  rather  than  the  various  types  of  destructors,  and  aa 
full  particulars  and  statistics  may  be  derived  from  printed 
publications,  the  author  proposes  to  describe  fully  the  works  with 
which  he  is  associated.  The  plant  in  question  is  owned  by  the 
Metropolitan  Borough  of  Shoreditch,  London,  and  was  opened 
in  June,  1897.  The  works  were  about  the  largest  of  their  kind, 
and  contained  many  new  features,  some  of  which  even  now  are 
subject  to  criticism.  Before  the  works  were  built  most  of  the 
domestic  and  market  refuse  was  carried  in  barges  by  the  canal 
which  passes  through  the  Shoreditch  area  and  dumped  on  waste 
land  in  close  proximity  to  the  London  suburbs.  The  problem. 
of  dealing  with  the  refuse  under  the  new  conditions  was  entrusted 
to  Mr.  E.  Manville,  of  the  firm  of  Messrs.  Kincaid,  Waller,  and 
Manville,  consulting  engineers  of  Westminster,  and  the  con- 
tractors, who  erected  the  destructor,  were  Messrs.  Manlove, 
Alliot,  and  Company,  of  Nottingham. 

The  Shoreditch  area  which  adjoins  the  City  of  London  contains 
640  acres,  and  had  in  1897  a  resident  population  of  124,000. 
Land  was  very  valuable,  and  it  was  necessary  to  purchase  and 
pull  down  old  property  near  the  centre  of  the  area  in  order  to 
obtain  a  suitable  site.  Eventually  a  suitable  place  was  pur- 
chased, upon  which  was  erected  an  electric  generating  station, 
refuse  destructor,  baths,  and  wash-houses,  and  a  free  library. 
The  area  allotted  to  the  destructor  works  was  13,450  square 
feet,  costing  about  13s.  per  square  foot.  The  space  at  disposal 
being  so  limited,  it  was  impossible  to  have  an  inclined  road-way 
up  which  the  wagons  loaded  with  refuse  could  be  taken  to  be 
tipped  directly  on  the  top  of  the  furnaces,  which  is  the  usual 
practice.  It  was  therefore  decided  to  put  in  lifts,  to  raise  the 
refuse  to  the  top  platform.  Tlie  destructor  and  boiler  house, 
fig.  1,  is  separated  from  the  electricity  generating  station  by 
fireproof  doors. 

The  destructor  house  contains  two  batteries  of  three  Babcock- 
Wilcox  water-tube  boilers,  each  having  two  refuse  furnaces  (one 
placed  on  either  side  of  the  boiler),  while  the  ordinary  coal  fire- 
grate immediately  under  the  boiler  tubes  is  provided  as  an 
auxiliary  for  use,  if  required.  A  complete  set  thus  consists  of 
one  boiler  and  two  furnaces,  fig.  2.  The  hot  gases  from  the 
refuse  furnaces  pass  through  short  side  flues  and  immediately 
come  in  contact  with  the  boiler  tubes.  The  gases,  after  passing 
round  the  boiler  ttibes,  find  their  way  into  one  of  the  main  flues, 
then  to  the  eoonomiser,  and  thence  to  the  shaft.  The  grates  of 
the  refuse  furnaces  are  5  ft.  wide  and  5  ft.  from  front  to  back. 
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and  are  inclined  at  25  deg.  to  the  horizontal.  The  refuse 
furnace  bars  are  of  the  stationary  type,  and  are  built  up  of 
wrought-irou  wedge-shaj>ed  strips  in  sections  2  ft.  6  in.  long  by 
3^  in.  wide,  and  about  4  in.  deep.  The  grate  area  of  each  boiler 
furnace  is  27  square  feet,  the  heating  surface  being  1,300  square 
feet. 

The  refuse  when  received  at  the  works  is  shot  into  one  of  two 
lifts,  tig.  5,  each  provided  with  a  tipping  truck,  tigs.  3  to  5, 
which  is  run  off  the  lift  as  soon  as  it  reaches  the  top  platfmin, 
fig  6;  the  truck  runs  upon  rails  and  is  operated  on  the  trolley 
system.  The  refuse  is  then  tipped  into  special  charging  trucks, 
figs.  3,  4,  and  6,  worked  by  chain  gearing,  one  of  which  is 
provided  for  each  furnace. 
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The  average  amount  of  refuse  received  per  day  is  about  85  tons 
(one  ton  =  2,3401b.),  and  this  is  delivered  between  9  a.m.  and 
5p.m.,  but  the  amount  varies  considerably;  in  summer  it  may  be 
as  low  as  60  tons,  and  in  winter  as  high  as  140  tons.  As  it  is 
found  impossible  to  get  the  supply  at  a  regular  rate,  it  is  advis- 
able to  provide  storage  space  to  cope  with  extra  large  deliveries. 
This  is  done  at  Shoreditch,  where  a  large  rectangular  iron 
storage  bin,  figs.  3  and  4,  holding  about  60  tons  of  refuse,  is 
fixed  under  the  tipping  platforms." 

The  lifts  and  tip  trucks  arc  worked  entirely  by  electricity,  and 
are  found  to  act  well.  The  average  amount  of  electric  energy 
consumed  by  the  lifts  and  trucks,  taken  upon  a  total  of 
25,000  tons  of  refuse  (over  a  year's  working),  is  0'52  kilowatt 
hour  per  ton,  the  greater  portion  of  which  is  expended  on  the 
lifting  operation.  The  record  time  taken  to  deal  with  a  load  of 
refuse  shot  into  the  lifts,  raised  to  the  top  platform  and  tijiped, 
and  the  empty  truck  returned  to  the  starting  point,  is  seven 
minutes,  the  average  time  being  about  nine  minutes.  Tliis  is 
an  important  factor  in  considering  new  plants,  as  unless  sufficient 
lift  aerommodation  is  provided  a  considerable  loss  of  time  results 
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from  keeping  the  dust  vans  waiting.  It  is  found  that  the  vans 
in  which  the  dust  is  collected  usually  arrive  in  batches,  and 
unless  ample  provision  is  made  for  rapidly  shooting  the  garbage 
delay  occurs.  The  cost  of  repairs  to  the  lift  and  tipping  truck 
part  of  the  equipment  is  very  small. 

The  charging  trucks  are  of  the  square-box  pattern,  made  of 
mild  steel,  of  sufficient  capacity  to  hold  one  cartload  of  refuse, 
and  are  divided  vertically  into  five  compartments.  Each  con- 
partment  holds  about  5001b.,  the  usual  amount  for  one  charge 
of  the  furnace.  The  charging  door  or  opening,  fig.  6,  is  of  the 
horizontal  pattern,  and  is  oijeratcd  from  the  top  platform  by 
chain  gearing  worked  by  hand. 

To  charge  a  furnace  the  truck  ia  drawn  into  position  so  that 
one  of  the  compartments  is  immediately  over  the  horizontal 
door;  the  act  of  opening  allows  the  false  bottom  of  the  truck 
to  fall,  and  the  refuse  drops  into  the  back  portion  of  the  furnace, 
fig.  3.  However,  as  the  refuse  is  not  sorted  in  any  way,  but  is 
dealt  with  exactly  as  it  is  received  in  the  van,  it  occasionally 
happens  that  large  articles,  such  as  bags,  boxes,  tins,  etc., 
prevent  the  whole  of  the  charge  from  falling  at  once  on  to  the 


drying  hearth,  fig.  2,  in  which  case  it  has  to  be  pushed  down  with 
rods.  The  charging  trucks  enable  ordinary  refuse  to  be  passed 
from  the  carts  to  the  furnace  without  handling,  and  are  of  the 
kind  in  use  at  Liver|3ool  and  other  places  which  are  worked  on 
Messrs.  Boulnois  and  lirodie's  system.  It  is  not  found  advisable 
to  employ  this  system  of  charging  for  straw,  pap^r,  saw-dust,  or 
any  such  light  and  inflammable  material,  owing  to  its  tendency 
to  catch  fire  during  the  operation  of  charging  and  before  it 
can  be  shot  into  the  furnaces.  It  is  found  more  convenient  and 
safer  first  of  all  to  shut  off  the  air  blast  and  feed  the  refuse  in 
question  through  the  front  of  furnace,  the  blast  being  turned 
on  again  when  the  grate  is  well  covered.  Each  furnace  is  pro- 
vided with  both  steam  jet  and  forced-air  blast.  In  the  author's 
experience  the  latter  has  been  found  preferable. 

The  forced-air  blast  is  provided  by  three  Sturtevant  fans,  each 
designed  to  give  8,000  cubic  feet  of  air  per  minute,  and  driven 
direct  by  a   shunt-wound   electric  motor  at  a  speed   of  650 


r 
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revolutions  per  minute.  The  three  fans  are  not  used  con- 
tinuously, the  full  number  being  only  put  to  work  during  the 
time  of  heaviest  load.  The  inlets  to  the  fans  are  connected  with 
air  ducts,  fig.  4,  that  draw  the  hot  air  from  the  top  platform 
of  the  destructor;  the  three  fans  are  connected  to  a  common 
discharge  diict,  which  is  led  underground  to  the  ashpits,  the 
draught  to  each  being  controlled  by  a  separate  air  valve,  fig.  4. 
The  air  pressure  in  the  discharge  duct  at  the  fans  is  3  in.  head 
of  water,  while  that  in  the  ashpits  is  slightly  less  than  1  in. 
Even  with  the  latter  comparatively  low  pressure  the  temperature 
obtained  in  the  furnaces  often  exceeds  2,000  deg.  Fall.  It  is 
interesting  to  note  the  comparatively  great  amount  of  energy 
(4  units  per  ton)  absorbed  by  the  electrically-driven  fans,  a 
matter  which  is  open  to  improvement.  The  works  are  run  on 
the  8-hour  shift  system,  seven  days  per  week,  so  that  some  of 
the  fans  are  always  at  work;  in  fact  they  run  for  weeks  without 
a  stop.  A  direct-coupled  electrically-driven  fan  is  an  idea! 
arrangement  from  a  mechanical  point  of  view,  and  one  which 
experience  shows  to  require  very  little  attention. 

(To  he  conlimied .) 
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THE    ELECTRIC    LIGHTING    OF  WEAVING 
SHEDS   AND    SPINNING  MILLS. 

(Continued  f)om  payt  639.) 

In  the  early  days  of  electric  ligiitiug  there  was  much  bad 
Avork  done  owing  largely  to  ignorance  of  the  principles  on 
which  the  industry  was  founded,  and  in  many  instances  fires 
were  the  result  of  this  bad  work.  This  is  the  reason  why 
the  various  fire  insurance  companies  have  not  given  a 
reduction  in  the  premiums  when  this  system  of  illummatioiL 
has  been  adopted.  At  the  present  day  much  of  the  work 
is  of  a  far  better  quality,  but  unfortunately  there  is  still 
much  bad  work  done  in  cases  where  there  is  no  consulting 
engineer,  so  that  the  fire  offices  are  not  able  to  make  any 
reduction.  That  this  is  the  case  is  evident  if  it  is  remem- 
bered that  in  Manchester  alone  there  have  been  three  most 
disastrous  fires  during  the  last  two  years  due  entirely  to 
defective  electric  installations,  and  the  whole  of  the  losses 
incurred  could  have  been  avoided  had  the  installations  been 
properly  installed  in  the  first  mstance,  and  periodically 
tested  afterwards.  It  may  be  mentioned  that  recently  the 
Home  Office  appointed  a  depai'tmental  committee  to 
consider  the  use  of  electricity  in  collieries ;  the  report  of 
tJiis  committee  has  now  been  published,  and  in  it,  while 
reconmiending  the  use  of  electricity  both  for  lighting  and 
power  purposes  as  being  one  of  the  safest  agents  for  the 
transmission  of  energy  that  can  be  adopted,  they  insist  upon 
the  necessity  for  seeing  that  the  work  is  correctly  carried 
out  in  the  first  instance,  and  also  upon  the  whole  installation 
being  tested  at  frequent  intervals,  and  a  log  of  the  readings 
obtained  at  the  period  of  these  tests  being  kejjt  for 
reference,  so  that  in  the  event  of  any  part  showing 
persistent  signs  of  deterioration  it  can  be  overhauled  and 
put  right  before  any  breakdown,  wliich  may  involve  an 
explosion,  occurs.  Admitting  that  the  conditions  that 
obtain  in  a  coal  mine  are  different  to  those  that  obtain 
in  a  cotton  factory,  yet  in  the  latter  there  is  the  same 
necessity  for  good  work  and  for  careful  insi^ections. 

The  cost  of  the  installation  will  depend  not  ujjon  whether 
good  or  bad  work  is  done,  as  the  difference  in  price  between 
the  two  is  veiy  little,  and  frequently  it  is  the  bad  work 
which  is  carried  out  not  under  expert  advice,  that  is  the 
dearest  in  first  cost  as  well  as  in  maintenance,  but  it  will 
depend  upon  the  system  adopted  for  lighting  tlie  factory. 
It  has  been  stated  that  generally  the  djoiamo  is  driven  off 
the  main  mill  engine;  the  result  is  that  when  the  engine 
stops  at  5-30  all  the  lights  go  out,  and  also  the  shed  is 
in  darkness  in  the  morning  until  the  engine  commences  to 
turn  round.  As  light  is  required  in  order  to  enable  the 
woi'kpeople  to  get  in  and  out  of  the  factory,  some  other 
n:eans  must  be  adopted  to  obtain  a  small  general  illumina- 
tion at  such  times  as  the  engine  is  stopped.  There  are 
three  general  methods  which  may  be  adopted.  The  fu'st, 
which  is  the  simplest,  is  to  leave  a  few  gas  jets  in  the  shed, 
and  light  these  before  the  factory  is  ojiened,  turning  them 
out  as  soon  as  the  engine  is  started,  and  lighting  them  again 
a  few  minutes  before  stopping  time.  This  is  the  cheapest 
method,  and  is  a  very  efficient  one.  The  second  method  is 
to  put  down  what  is  termed  a  small  pilot  set,  consisting 
usually  of  a  small  combined  high-speed  engine  and  dynamo, 
the  latter  generating  a  current  at  the  same  pressure  as  the 
main  dynamo.  When  this  is  done,  the  warehouse,  offices, 
and  slashing  room,  are  run  off  the  small  dynamo,  together 
with  a  number  of  lights  distributed  over  the  shed,  mill, 
and  other  places.  These  lights  are  controlled  by  a  two-way 
switch,  so  that  they  can  be  fed  from  either  the  main  dynamo 
or  the  pilot  dynamo  at  will.  During  the  time  the  main 
dynamo  is  working  they  are  run  off  this  machine,  but  before 
stopping  the  lights  are  switched  over  on  to  the  pilot  set, 
which  is  first  run  up  to  speed,  and  again  the  pilot  set  is 
started  in  the  early  morning  to  give  a  light  for  the  work- 
people to  see  their  way  in.  When  the  few  gas  jets  referred 
to  above  are  not  left  in,  this  is  the  most  general  method  of 


providing  for  the  occasional  lighting.  The  third  method  is 
to  put  down  a  bank  of  accunmlators;  but  this  is  a  method 
which  is  not  to  be  recommended  as  advisable.  There  is 
no  way  known  of  storing  electricity  in  the  manner  that 
gas  is  stored,  and  the  best  that  can  be  done  at  present  is 
so  to  alter  the  chemical  formation  of  certain  lead  plates  by 
passing  a  current  thi'ough  them  when  they  are  immersea 
m  an  acid  solution  that  they  form  an  unstable  compound, 
and  will  revert  to  their  former  condition  on  the  first 
oppoitunity,  giving  off',  as  they  do  so,  a  current  of  electricity. 
Ihe  battery  is,  however,  so  arranged  that  this  current  is 
only  given  off'  in  the  quantity  and  at  the  time  required. 
The  bank  of  accumulators  is  costly  to  install,  necessitates 
considerable  alteration  to  the  switchboard  and  also  to  the 
generator,  and  added  to  which  it  requires  considerable 
attention  in  use,  and  is  costly  to  maintain.  To  these 
disadvantages  is  to  be  added  that  it  is,  at  the  best,  a  most 
inefficient  piece  of  apjjaratus.  The  whole  of  the  current 
supplied  to  the  batteiy  may,  under  good  conditions,  be 
obtained  from  it;  but  in  forcing  the  current  a  higher 
pressure  is  required  than  is  I'equired  during  discharge,  and 
it  has  been  sliown  that  electrical  po'wer  is  the  product  of 
volts  multiplied  by  current  in  amperes,  so  that  the  loss  in 
pressure  is  an  absolute  loss  that  caimot  be  recovered.  Take 
a  case  for  example  :  It  is  only  possible  to  obtain  an  average 
of  two  volts  from  each  cell  of  the  accumulator,  so  that  when 
a  higher  pressure  is  required  additional  cells  must  be  put 
down  and  connected  up  in  series,  so  tliat  the  electro-motive 
force  of  each  is  added  ;  when  just  charged  it  may  be  possible 
to  obtain  a  rather  higher  E.M.F.  (this  is  the  recognised 
contraction  for  electro-motive  force),  but  at  the  end  of  the 
discharge  period  the  E.M.F.  will  probably  have  dropped 
to  r85  volts,  so  that  2  may  be  taken  as  a  fair  average.  In 
order  to  force  this  current  a  considerable  higher  E.M.F. 
will  be  necessary.  Assume  that  the  pressure  of  the  main 
circuit  that  the  battery  has  to  supply  for  occasional  liglitiiig 
is  100  volts,  then  50  cells  at  the  least  will  be  required,  while 
in  practice  this  number  would  probably  be  increased  to  5-1 ; 
now,  while  this  batteiy  would  only  give  a  discharge  of  lOlJ 
volts,  it  would  require  135  volts  to  charge  the  battery. 
Assume,  further,  that  the  capacity  of  the  battery  is  200 
ainj^eres  for  a  four  hours'  discharge,  then  the  electrical 
power  required  to  charge  the  batteiy  is  135  x  200  x  4  = 
108,000  watt-hours,  while  the  available  power  from  the 
batteiy  is  100  x  200  x  4  =  80,000  watt-hours,  or  a  loss  of 
28,000  watt-Iioui's,  or  tlie  equivalent  to  more  than  25  per 
cent.  Against  these  disadvantages  there  is  the  one 
advantage  that  by  means  of  a  bank  of  accumulators  a  light 
can  be  obtained  at  any  time,  and,  for  private  houses,  a 
resen'e  stand-by  for  the  night ;  in  central  stations  and  for 
similar  purposes  the  accumulators  are  of  undoubted  value, 
and  their  one  advantage  outweighs  all  their  disadvantages ; 
but  their  costliness  and  the  expense  of  upkeep,  added  tO'  the 
additional  labour  required  in  attending  to  them,  render 
them  unsuitable  for  factory  use,  so  that  in  arranging  the 
scheme  for  lighting  a  textile  factoiy  it  is  better  to  ignore 
them,  and  provide  either  gas  or  a  pilot  set  for  the  occasional 
lighting.  In  order  to  make  the  comjiarison  between  a  fully- 
equijjjjed  lighting  installation  and  a  gas-lighted  mill,  assume 
that  in  the  case  mider  consideration  that  a  pilot  set  is 
installed.  The  main  dynamo  having  to  be  large  enough  to 
sujiply  1,000'  lighLs,  the  pilot  set  should  be  large  enough  to 
supply,  say,  200  lights ;  that  is,  it  should  have  an  output  of 
12  kilowatts.  Twelve  kilowatts  is  equivalent  to  IG  brake 
horse  power,  so  that  if  the  combined  engine  is  capable  of 
developing  20  horse  power  it  should  be  anqjly  large  enough 
to  drive  the  dynamo,  even  if  a  slight  overload  is  thrown  on 
the  machine  from  any  cause. 

(To  he  continued.) 


Messrs.  Meldeum  Brothers  Limited,  Timperley,  near 
Manchester,  have  just  secured  the  order  for  a  refuse  destructor 
to  be  erected  at  the  sewage  works,  Twickenham,  the  power  to 
be  used  for  sewage  pumping. 
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ON  FUEL  FORMUL/C. 


When  a  given  kind  of  fuel  is  under  consideratiuii,  aud  wc  wish 
to  know  liow  many  units  of  licat  may  be  obtained  by  the  com- 
bustion of  one  poiind  of  it,  the  only  accurate  way  to  proceed  is 
to  make  a  careful  calorimetric  test  upon  a  fair  samjile  of  the 
fuel,  so  as  to  learn  its  heat  value  by  direct  observation.  It 
sometimes  happens,  however,  that  such  a  test  is  impracticable, 
either  because  the  necessary  apparatus  is  not  at  hand,  or  for 
some  other  reason.  It  is  desirable,  therefore,  to  have  some  other 
alternative  method  of  determining  the  heat  valve  of  a  fuel — 
some  method  which,  though  it  may  not  be  particularly  accurate, 
will  yet  be  serviceable  for  rough  purposes. 

Numerous  formula;  have  been  jnoposed  for  calculating  the 
heat  value  of  a  fuel  whose  chemical  composition  is  known;  and 
although  the  results  that  such  formula;  yield  are  always  dis- 
tinctly inferior  to  those  obtained  by  the  direct  application  of 
the  calorimeter,  they  are  nevertheless  useful  under  certain  con- 
ditions. 

The  oldest  and  best  kuown  formula  of  this  kind  is  that  of 
Dulong,  which  has  been  much  used  among  engineers.  Dulong's 
formula,  however,  is  somewhat  complicated,  and  it  requires 
a  rather  refined  knowlcdg.'  of  the  composition  of  a  fuel.  The 
constants  that  it  contains  may  be  determined,  however,  so  that 
the  foriiiula  will  give  very  consistent  aud  valuable  results,  when 
it  is  iipplied  to  the  coals,  for  example,  from  any  one  general 
region  ;  but  it  does  not  appear  to  be  possible  to  determine  its 
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constants,  once  for  all,  so  that  the  formula  shall  give  equally 
satisfactory  results  when  applied  to  fuel  of  all  kinds  and  from 
all  places.  This  l>eing  the  case,  and  it  being  also  admitted  that 
the  method  ))y  calculation  can  never  be  regarded  otherwise  than 
as  an  inferior  and  comparatively  inaccurate  substitute  for  the 
calorimetric  method,  the  refinement  that  characterises  Dulong's 
o-eneral  formula  appears  to  be  of  doubtful  utility.  In  the  pre- 
sent article  we  shall  therefore  confine  our  attention  to  a  simpler 
formula  that  was  proposed  by  Mahler,  which  is  probably  exact 
enough  for  most  of  the  rough  purposes  for  which  a  formula  is 
wanted. 

Let  us  conceive  of  a  fuel  consisting  solely  of  hydrogen,  carbon, 
moisture,  and  inert  substances  such  as  silica  aud  alumina.  In 
W  pounds  of  the  fuel  let  there  be  C  pounds  of  carbon  and  II 
pounds  of  hydrogen.  Then,  for  the  purpose  of  developing  a 
formula  to  be  subsequently  tested  by  experiment,  we  may 
assume  that  the  total  heat  developed  by  the  com- 
bustion of  the  W  pounds  of  actual  fuel  is  the  same  as  that 
which  would  be  developed  by  the  combustion  if  C 
pounds  of  carbon  aud  H  pounds  of  hydrogen  were  burned 
separately.  This  assumption  is  undoubtedly  more  or  less  inac- 
curate, because  in  a  solid  or  liquid  fuel  the  hydrogen  must 
bo  present  in  the  combined  state,  and  in  a  gaseous  fuel  the 
carbon  must  be  present  in  the  combined  state  ;  and  it  is  not  at 


all  likely  that  the  heat  developed  by  the  combustion  of  any 
substance  is  the  same  when  that  substance  is  free  as  when  it 
is  combined  with  something  else.  Nevertheless,  we  will  proceed 
as  indicated,  and  then  examine  the  formula  that  results. 

One  pound  of  carbon,  in  burning  to  carbon  dioxide  gas,  gives 
off  about  14,550  heat  units,  aud  one  pound  of  hydrogen  gives 
off  about  62,100  heat  units.  Hence  the  assumed  mixture  of  C 
pounds  of  carbon  and  H  pounds  of  hydrogen  would  give  off 
14,550  C  +  62,100  H  heat  units.  If  C  and  H  are  expressed  as 
hundredths  of  the  total  weight  W  of  the  fuel,  and  W  is 
taken  as  one  pound,  then  we  have,  as  the  formula  for  the  heat 
given  off  by  one  pound  of  the  fuel, 

145  5  C      62"1  H  =  heat  units  per  pound  of  actual  fuel. 

This  formula  is  absolutely  correct  when  the  combustible 
portion  of  the  fuel  is  all  free  carbon,  or  all  free  hydrogen  ;  but 
it  will  be  found  to  be  unsatisfactory  when  applied  to  fuels  which 
contain  bulh  of  these  elements  in  relatively  important  amounts. 
The  problem  therefore  arises  as  to  how  we  can  generalise  it  so 
that  it  will  still  hold  true  when  the  combustible  is  all  carbon 
or  all  hydrogen,  and  will  also  apply  to  mixtures  of  the  two. 
The  generalisation  may  be  effected  in  a  great  variety  of  ways; 
but  since  it  is  desirable,  for  the  purpose  of  practical  calculation, 
to  keep  it  liiiccir  (that  is,  to  restrict  it  so  that  it  shall  contain 
only  the  first  powers  of  C  and  H),  we  are  led  to  consider  the 
very  simple  generalisation  in  which  the  formula  is  written  in 
the  form 

xC  +  !jK  +  z  =  heat  units  per  pound  of  actual  fuel, 
where  x,  y,  and  z  are  constants  whose  values  are  to  be  deter- 
mined by  eomi^aring  the  formula  with  the  results  of  experiment. 
This  formula  dift'ers  from  the  foregoing  one,  it  will  be  seen, 
simply  by  containing  the  additional  constant  term  z.  It  is 
evident  that  cases  can  be  imagined,  in  which  this  last  formula 
would  give  absurd  results.  For  example,  it  indicates  that  a 
substance  which  contains  no  carbon  aud  no  hydrogen  would 
nevertheless  give  out  z  units  of  heat  per  pound.  This  particular 
extreme  case  will  not  arise  iu  practice,  however,  because  every 
form  of  fuel  that  is  of  any  value,  and  to  which  the  formula  is 
likely  to  be  applied,  contains  at  least  40  (or  more)  parts  of 
carbon  per  hundred. 

In  determining  the  values  of  the  constants,  x,  y,  and  z,  we 
may  proceed  somewhat  as  we  did  in  the  first  case.  For  example, 
if  the  fuel  is  pure  carbon,  we  have  C  =  100,  and  H  =  0  ;  and  in 
this  case  we  know  that  the  heat  developed  is  14,550  heat  units. 
Hence  we  have  the  relation —  '  ^ 

100  .(•  +  z  =  14,500, 
or   :  =  14,500  -  100  .r. 
Substituting  14,5.30-  100  .r  for  :  in  the  general  equation,  that 
equation  becomes 

.T  C  -H  y  H  +  14,550  -  100  a-  =  heat  units  per  pound  of  fuel. 
If  the  fuel  is  entirely  hydrogen,  then  C  =  0  and  H  =  100,  and 
the  total  number  of  heat  units  developed  is  62,100.    Hence  the 
last  equation  becomes 

la)  y  +  14,500  -  100  ,x  =  62,100 ; 
and  this  may  be  written  in  the  form 
y  =  X  +  475-5. 

If  wc  replace  y  by  a:  +  475'5,  the  general  equation  becomes  fur- 
ther reduced  to  the  form 

3-0+  {x  +  475-5)  H  +  14,550  -  100  ,t  =  heat  units 
per  pound  of  fuel. 
Tests  with  the  calorimeter  have  shown  that  a  pound  of  pure 
cellulose  develops  7,560  heat  units  upon  being  burned;  and 
since  chemical  analvsis  shows  that  cellulose  contains  44-44  per 
cent  of  carbon  and  6-17  per  cent  of  hydrogen,  the  last  equation, 
when  applied  to  cellulose,  takes  the  form — 

44-44  .T  +  6-17  (,T  +  475-5)  +  14,550  -  100  a:  =  7,560, 
from  which  we  easily  find  that 

49-39  a-  =  9,924,  or  x  =  200-9. 
Then  since  we  know  that  y  =  -t  +  475-5,  we  have  y  =  676-4; 
and  finally,  since  z  =  14,550  -  100  .c,  we  find  that  :  =  -  5,540 
The  complete  general  equation  for  the  quantity  of  heat 
developed  by  the  combustion  of  a  pound  of  fuel  therefore  takes 
the  form 

200-9  C  -i-  6764  H  -  5,540  =  heat  units  per  pound  of  fuel; 
or,  more  briefly  (and  yet  with  sufficient  accuracy), 

201  C  +  676  H  -  5,540  =  heat  units  per  pound  of  fuel. 
This  is  the  equation  which  we  shall  adopt  as  final,  if  it  proves 
to  correspond  well  enough  with  the  facts  of  calorimetry,  as 
applied  to  fuels  of  various  kinds. 

To  test  the  equation, 
201  C  -I-  676  H  -  5,540  =  heat  units  per  pound  of  fuel, 
we  will  compare  it  with  actual  calorimetric  tests  of  several 
widely   different  kinds    of  fuel,    selecting,   for  this  purpose. 
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bituminous,  semi-bituminous,  and  anthracite  coal,  pine,  and 
asli  wood,  Irish  peat,  and  Peunsylvama  petroleum.  The  data 
for  the  comparison  are  given  in  the  accompanying  table;  the 
analyses  and  the  calorimetric  results  in  which  are  taken  from. 
Mr.  Herman  Poole's  "Calorific  Power  of  Fuels." 

Comparison  op  Formula,  with  Calorimeter. 


Fuel. 


Blue  Creek,  Ala.,  bitumioous 
coal  

Beaver  Creek,  Pa.,  I  itu- 
minous  coal  

Pocahontas,  W.,  Va.,  semi- 
bituminous  coal  

Treverton,  Pa.,  anthraeice 
coal  

Ash  wood  

Norway  pine   

Irish  peat,  thoroughly  dried, 
Heavy   petroleum,  Penssyl 
vania  


—  d 

ci  o 

Total 
hydrogen. 

o  £ 

Heat  units  from 
1  lb.  fuel. 

ent  of 
■or. 

Tot 
carb 

Hygro 
moisi 

Ash. 

Actual. 

By 
formula. 

Per  c( 
cri 

72-34 

4-45 

10-16 

11,930 

12,008 

0-6 

74-60 

4  89 

1-50 

8-75 

13,250 

12,760 

3-7 

83-75 

4-13 

0-80 

7-25 

14,420 

14,086 

2-3 

90-66 

1-73 

0-84 

6-83 

14,030 

13,851 

1-3 

49-18 

6-27 

0-57 

8,430 

8,584 

18 

47-37 

5-58 

6-94 

0-34 

8,057 

7,753 

3-S 

59-0 

6-0 

3  4-0 

10,260 

10,375 

11 

84-9 

13-7 

19,210 

20,785 

8-2 

The  cjuantities  of  carbon  and  hydrogen  are  expressed,  here  as 
in  the  formula,  as  hundredths  of  the  total  weight  of  the  fuel, 
and  no  sieparate  account  is  taken  (as  will  be  observed)  either  of 
the  ash  or  of  the  moisture.  The  ash  is  treated  as  so  much 
inert  matter,  which  detracts  from  the  heat  value  of  the  fuel 
merely  by  diminishing  the  number  of  hundredths  of  it  which 
are  combustible;  and  in  this  sense  it  has  already  been  taken 
into  account,  when  the  percentage  of  carbon  and  hydrogen  in 
the  original  fuel  have  been  stated.  The  same  may  be  said  of 
the  moisture  thalt  is  present  in  the  fuel;  except  that  the  moisture 
that  is  firesent  further  detracts  from  the  available  heat  developed 
by  the  fuel  by  the  amount  which  is  required  to  effect  its 
evaporation.  In  accurate  tests  of  fuel,  the  heat  required  to 
evaporate  the  moisture  in  the  fuel  should,  of  course,  be  carefully 
estimated,  and  proper  allowance  made  for  it;  but  the  error  due 
to  the  total  neglect  of  the  heat  expended  in  evaporating  the 
moisture  in  the  fuel  will  almost  invariably  be  much  smaller 
than  the  uncertainty  of  the  formula  itself ;  so  that  we  need  not 
take  account  of  it,  under  ordinary  circumstances,  when  calcu- 
lating the  heat  value  of  a  fuel  by  the  method  here  explained. 
The  correspondence  between  the  calculated  and  observed  values 
of  the  heat  given  out  by  the  combustion  of  these  very  various 
kinds  of  fuel  is  as  good  as  could  be  expected,  and  it  appears 
to  indicate  that  the  formula,  for  rough  purposes,  is  worth  con- 
sideration. It  would  doubtless  be  easy  to  cite  cases  of  fuels 
which  do  not  conform  to  it;  but  that  could  be  said  of  any 
formula  whatever,  and  hence  it  does  not  constitute  a  valid 
objection  to  this  one. 

To  facilitate  the  application  of  the  foregoing  formula  to 
actual  fuels  whose  compositions  are  known,  we  have  prepared 
the  diagram  that  accompanies  this  article.  The  scale  at  the 
bottom  of  the  diag7-am  corresponds  to  the  total 
hydrogen  present  in  the  fuel,  whether  it  is  free  or  combined; 
and  the  scale  at  the  left  corresponds,  similarly,  to  the  total 
carbon  present,  whether  free  or  combined.  The  oblique  lines 
correspond  to  the  quantities  of  heat  liberated  by  the  com- 
bustion of  a  pound  of  the  fuel.  Suppose,  for  example,  that  we- 
desired  to  know  the  heat  value  of  a  pound  of  fuel  which  con- 
tains 5  per  cent  of  hydrogen  and  90  per  cent  of  carbon,  the 
remainder  consisting  of  ash,  moisture,  or  other  negligible 
material.  We  first  seek  5  on  the  hydrogen  scale  at  the  bottom, 
and  we  pass  vertically  upwards  from  the  point  so  found,  until 
we  meet  the  horizontal  line  that  passes  through  90  on  the 
carbon  scale.  The  intersection  corresponds  to  the  heat  value 
of  the  fuel  in  question;  and  since  we  see  that  the  oblique  line 
marked  16,000  passes  through  this  point,  we  conclude  that  one 
pound  of  such  a  fuel  as  we  have  described  would,  in  burning, 
give  out  16,000  units  of  heat.  As  a  further  example,  consider 
the  case  of  the  peat,  for  which  data  are  given  in  the  table.  We 
first  find  6  on  the  hydrogen  scale  at  the  bottom,  and  we  pass  up 
the  vertical  line  through  this  point  until  we  meet  the  horizontal 
line  through  59  on  the  carbon  scale.  (It  will  be  observed  that 
on  the  vertical  scale  each  space  corresponds  to  2  per  cent ; 
so  that  the  point  corresponding  to  59  comes  half  way  between 
two  successive  horizontal  lines.)  The  intersection  of  the  vertical 
line  through  6  with  the  horizontal  line  through  59  gives  the 
l)oint  that  represents  the  heat  value  of  the  peat.  On  the  diagram. 
this  intersection  comes  between  the  oblique  lines  10,000  and 
11,000.  Judging  by  the  eye,  it  is  about  one-third  of  the  way 
that  the  heat  value  of  the  peat  is  approximately  10,300  heat 
units  per  pound. — The  Locomotive. 


THE   TARIFF  COMMISSION. 


At  tiio  last  few  meetings  of  the  Tariff  Coimuis.sioii  witnesses 
have  been  examined  in  regard  to  the  iron  and  steel, 
engineering-  and  machinery,  and  textile  trades. 

In  the  Iron  mid  ISttel  Truths,  Mr.  Graham  Forester  (of 
the  Garn  Mill  Aiitliracite  Colliery  Company  Limited^,  Mr. 
Andrew  Kirkwood  McCosh  (managing  director  of  William 
Baird  and  Comiiany  Limited),  and  Mr.  W.  Peter  Kyland.s 
(managing  director  of  Ky lands  Brothers  Limited,  War- 
rington) have  given  evidence  in  regard  to  the  Welsh  tin- 
plate  trade,  the  iron  and  coal  trades  of  Scotland,  and  the 
wire  industry. 

Enyiiieering  and  Mdchinertj  Trades. — ^Mr.  Alfred  \\. 
Tattersall  (consulting  and  milling  engineer),  Mr.  li.  G. 
Evered  (Messrs.  A.  Evered  and  Couqiany  Limited, 
Birmingham,  London,  and  Smethwick),  Mr.  Frederick 
Andrew  (cliairnian  of  Messrs.  Kobey  and  Company  Limited, 
Globe  Works,  Lincoln),  Mr.  Heni-y  D.  Marshall  (managing 
diiector,  Marshall,  Sons,  and  Company,  Britannia  Works, 
Gainsborough),  Mr.  T.  0.  Callender  (Calleuder's  Cable  and 
Construction  Company  Limited),  and  Mr.  W.  Harrison 
(president  of  tlie  Agricultural  Engineers'  Assooiation ; 
chaii-man  of  directors  of  Hairison,  MacGregor,  and  Com- 
pany Limited,  Leigh,  Lancasliire)  have  given  evidence  as 
to  milling  machinery,  the  brass  trade,  steam  engines, 
agricultural  machinery,  cables,  and  harvesting  machineiy, 
respectively. 

Taxtilt  Trades. — ^Mr.  Oscar  H.  Behrens  (of  Louis  Belireiis 
and  Sons,  manufacturers  and  merchants  dealing-  in  cotton 
piece  goods,  Manchester  and  London),  Mr.  G.  Marchetti 
(Messrs.  John  Crossley  and  Sons  Limited,  Halifax,  cariiet 
manufacturers),  and  Mr.  Chai-les  Woollam  (Messrs.  Charles 
Wocllam  and  Company,  Abbey  Mills,  St.  Albans)  have 
given  evidence  as  to  the  Lancashire  textile  trades,  carpet 
industry,  and  the  silk-throwing  industry. 

The  following  are  among  the  subjects  covered  by  the 
evidence  of  these  various  witnesses  :  Probable  eii'ect  upon 
the  proportions  of  semi-manufactured  and  fully-manufac- 
tured goods  exported  of  an  extended  preferential  arrange- 
ment with  the  colonies;  conditions  as  to  the  British  sui)ply 
of  raw  material;  foreign  railway  rates  and  organisation  of 
transport  by  land  and  water ;  British  and  foreign  metliods 
of  financing  and  accounting ;  incidence  of  local  rates  in  its 
relation  to  prime  cost  in  this  and  other  countries ; 
impoi'tance  of  technical  and  commercial  training  and  higher 
education  of  all  grades ;  relative  cost  of  production  in 
Great  Britain  and  foreign  countries ;  and  the  effect  of 
foreign  and  colonial  tariffs. 


The  Tariff'  Comiuissioii  held  four  sittings  last  week  at 
the  Whitehall  Rooms,  Hotel  Metropole.  The  following 
witnesses  weie  examined:  Mr.  Francis  Elgar,  F.R.S., 
managing  director  and  naval  architect  to  Fairfield  Ship- 
building and  Engineering  Company ;  Mr.  W.  Collingwood, 
general  manager  of  the  Vulcan  Foundiy  Limited,  Newton- 
le-Wiliows,  Lancashii  e ;  Mr.  John  McCandless,  Belfast 
Ropework  Company,  rope  and  twine  manufactvirers ;  Mr. 
T.  B.  Cartvi-right,  Messrs.  Cartwright  and  Warners  Limited, 
Loughborough,  woollen,  hosiery,  and  underwear  manufac- 
turers ;  Mr.  A.  J.  Solly,  Messrs.  Reade  and  Company, 
Congleton,  silk  spinners;  Mr.  Heniy  C.  Bucking-ham, 
Messrs.  J.  H.  Buckingham  and  Company,  London,  silk  and 
cravat  manufacturers  and  meichants  ;  Mr.  Wm.  Whitaker, 
Mess)-s.  Brigg,  Neumann,  and  Company,  Bradford,  wool 
merchants  Mr.  Victor  Fraeiikl.  Messrs.  Jaffe  Brotiiers 
and  Company,  Dundee,  jute  export  merchants;  Mr.  W.  H. 
Mitchell,  Messrs.  Fisou  and  Com|)a!iy,  Burley-in-Wharfe- 
dale,  Yorkshire,  spinners  and  manufacturers  of  dress  goods  : 
and  Mr.  R.  E.  Walker,  Messrs.  W'alker,  Reid,  and  Company, 
Dunfermline,  linen  and  cotton  damask  manufacturers.  All 
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iion  ;uid  steel  finiiis  who  intend  to  reply  to  the  special  iron 
and  steel  form  (F.  4),  and  have  not  yet  done  so,  are 
requested  to'  return  the  forms  to  the  conuuission  by 
Saturday,  June  18lh. 


INVENTIONS  OF  THE  WEEK. 

By  Marks  and  Clerk,  The  Praclicul  Engineer  Patent  Agency, 
18,  Sontlianipton  Buildiugs,  Chancery  Lane,  London,  W.C. ; 
30,  Cross  Street,  Manchester;  and  13,  Temple  Street, 
Birmingham. 

The  first  date  given  after  the  number  of  each  specification  is  the  date 
of  application.  The  second  date  is  that  of  the  advertisement  of 
acceptance  of  the  complete  specifications. 

The  following  accepted  specifications  were  advertised  on  the  date 
mentioned,  and  within  two  months  of  svch  date  any  person  properly 
interestid  can  oppose  the  sealing  and  grant  of  the  patent  by  giving 
formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  specification  herein  referred  to,  or  ot  any  other  published 
patent  specification,  will  be  forwarded  post  free  for  one  shilling  upon 
application  being  sent  to  Messrs.  Marks  and  Clerk  at  either  of  the 
above  addresses. 

Disc  Valves.  H.  H.  Lake.  (Communicated  by  Ehrhardt  and 
Lchcner  Masclicncfabrik,  G.M.B.H.  of  Scheifmiihle,  by 
Saarbriicken,  Germany).  No.  11029,  of  14th  May,  1903.  Ad. 
of  ac,  18th  May,  1904. — This  invention  relates  to  disc  valves 
in  which  the  disc  is  formed  with  guide  flange  and  inner  and 
outer  passage  for  the  fiuid,  characterised  by  the  fact  that  the 


Fig   1  Fio.  2. 

Specification  No.  1102;i,  of  1903. 


valve  disc  is  provided  either  with  a  flange  upon  one  side  (fig.  1) 
or  upon  both  sides  (fig.  2),  which  flange  slides  upon  a  tubular 
central  guide  which  extends  to  the  plaue  of  the  valve  seat 
provided  with  recesses,  or  even  through  this  plane,  for  the 
purpose  of  obtaining  a  more  certain  guiding  of  tlie  valve,  and 
one  producing  less  wear. 

Water-tube  Boilers.  L.  F.  Gjehs  and  J.  H.  Harkisos. 
No.  15087,  of  8th  July,  1903.  Ad.  of  ac,  18th  May,  1904.— 
The  object  of  this  invention  is  to  cause  with  more  certainty  the 
circulation  of  water  through  the  tubes  near  to  the  fire  in 
water-tube  boilers  having  a  series  of  rows  of  tubes,  and  it 
consists  of  the  insertion  of  suitable  plugs  in  those  tubes  more 
remote  from  the  fire  to  retard  the  circulation  of  water  tliroun'h 


Specification  No.  15087,  of  1903. 


those  tubes,  in  order  that  the  larger  portion  of  the  water  in 
circulation  shall  bt  made  to  flow  through  the  tubes  near  to 
the  fire,  which  are  not  fitted  with  such  plugs,  and  that  the 
steam  generated  in  the  tubes  near  to  the  fire  shall  not  be 
greatly  impeded  in  its  exit  to  the  steam  drum  by  the  water 
circulating  from  those  tubes  more  remote  from  the  fire. 

Device  for  Setting  out  the  Positions  of  Keyways, 
Keyflats,  etc.,  in  SJaafts.  C.  B.  Shei'heud.  No.  J5097,  of 
8th  July,  1903.  Ad.  of  ac,  18th  May,  1904. — This  invention 
has  reference  to  a  device  for  setting  out  the  positions  of  keyways 
or  the  like  ou  shafts  and  like  objects,  consisting  of  a  disc  or 


boss  adapted  io  be  secured  on  the  shaft  by  set  screws  or  like 
means,  and  provided  with  degree  graduations.    Fig.   1  shows 


Fio.  1.  Fjo.  2 

Specification  No.  15097,  of  1903. 

a  front  elevation  of  such  a  device,  and  fig.  2  a  sectional  elevation 
of  same  in  position  on  a  shaft. 

Screwing  Die  Holder  for  Use  in  Turret  Lathes, 
Screw-making  Machines,  and  the  Like.  A.  Eckstein 
AND  A.  Brooken.  No.  16165,  of  22nd  July,  1903.  Ad.  of  ac. 
May  18th,  1904. — This  invention  relates  to,  in  a  screwing  die 
or  tap  holder,  the  use  of  a  friction  clutch  consisting  of  rollers 


Fia.  1.  Fig.  2. 

Specification  No.  161G5,  of  1903. 


placed  in  inclined  recesses,  whereby  the  piece  B  is  instantly 
locked  to  the  carrier  A  when  the  direction  of  rotation  is  reversed 
for  running  trie  die  or  tap  from  the  screwed  work. 

Exhaust   Arrangement   for  Internal-combustion 

Engine.  J.  Y.  Jdhnso.v,  (Communicited  from  the  t'ocieie, 
Francaise  de  Constructions  Mccauic|ues  Anciens  Etablissemeuts 


Specification  No.  10133,  of  19C3. 
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Caie,  Paris.)  No.  16133,  of  21st  July,  1903.  Ad.  of  ac,  IStli 
May,  1904. — This  invention  relates  to  a  device  for  operating 
the  exhaust  valves  of  internal-combustion  motors,  consisting  of 
the  arrangement  of  two  levers  with  rolling  surfaces,  the  lever 
(■  compressing  during  the  suction  stroke  of  the  engine  piston 
the  valve  closing  spring  so  as  to  prevent  this  valve  being  raised 
by  the  vacuum  produced  in  the  cylinder  during  the  suction 
strote. 

Pulsating  Pumps.  H.  J.  Fox.  No.  16216,  of  July  22na 
1903.  Ad.  of  ac.  May  18th,  1904. — This  invention  relates  to 
a  pulsating  pump,  consisting  of  a  smooth  fair-curved  passage, 
provided  in  the  lowei-  jjortion  of  the  operating  chamber  of  the 
pump,  which  passage  is  open  at  one  end  for  free  inflow  of  water 
from  the  chamber  end,  at  the  other  end  terminates  at  the  back 


Fig.  1.  Fia.  2. 

Specification  No.  16210,  of  1903. 

of  the  seating  of  the  non-return  delivery  valve,  the  walls  of 
such  passage  being  surrounded  by  a  residuum  quantity  of  water 
contained  in  the  lower  portion  of  the  operating  chamber  on 
the  completion  of  the  evacuation,  and  serving  as  a  surface  con- 
denser to  initiate  the  production  of  a  vacuum  within  the 
chamber. 

Dividers,  Calipers,  and  the  Like.  J.  Undekwood  and 
G.  E.  Hack.  No.  8050,  of  7th  April,  1904.  Ad.  of  ac,  18th 
May,  1904. — The  object  of  this  invention  is  to  provide  for  the 


Fig  1. 


Fig.  2. 

Specification  No.  8050,  of  1904. 


Fig.  3. 


adjustment  of  the  legs  of  dividers,  compasses,  calipers,  etc.,  by 
means  of  a  regulating  screw  having  right  and  left  hand  threads 
upon  it,  engaging  with  pivotally  mounted  nuts  upon  the  legs  to 
be  adjusted. 


Apparatus  for  Superheating-  Steam.  F.  HAuoRKAviis 
AND  G.  DtxoN.  No.  8060,  of  7th  April,  1904.  Ad.  of  ac, 
18th  May,  1904. — This  invention  has  reference  to  steam  super- 
heating apparatus  of  the  kind  comprising  a  number  of  U  tubes 
and  a  box  into  which  the  said  tubes  open  this  box  being 
provided  with  a  division  that  .separates  the  adjacent  end  of  cacii 
tube,  so  that  steam  entering  at  one  side  of  the  division  will 
pass  through  the  tubes  and  escape  at  the  opposite  side  of  the 
division,  as  superheaters  of  this  type  constructed  for  example 


Specificatioii  No.  8C(iO,  of  1904 

as  described  iu  the  Specification  of  Patent  No.  20359,  of  1893. 
According  to  the  present  invention,  the  open-ended  box  is  made 
in  one  piece  of  suitable  material  such  as  cast  or  wrought  steel 
so  as  to  dispense  with  a  separate  tube  plate  and  the  consequent 
extensive  jointing;  the  ends  of  the  box  are  inclined  to  facilitate 
access,  and  the  fixing  of  the  tubes  and  the  division  is  a  loose 
diaphragm  constructed  in  separate  parts  with  inclined  edges  in 
suchwise  as  when  forced  into  jjosition  within  the  box  to  ensure 
by  a  kind  of  wedge  action  accurate  fitting  of  the  outer  edges 
of  the  compound  diaphragm  against  the  adjacent  portions  of 
the  inner  surface  of  the  box. 

Tool  for  Bending  Pipes,  etc.  J.  H.  Spencer.  No.  8406 
of  12th  April,  1904.  Ad.  of  ac.  May  18th,  1904.— The  tool 
referred  to  in  this  invention  consists  of  a  lever  handle,  to  one 
end  of  which  a  swinging  jaw,  clip,  or  hook  is  pivoted,  preferably 
in  such  a  way  that  it  can  be  adjusted  in  length.    A  wood  or 


Fio.  i. 


Fio.  2. 

Specification  No.  8406,  of  1904. 


Fio. 


other  suitable  block  is  attached  to  the  lever  handle,  and  the 
pipe  or  rod  is  gripjjed  between  the  hook  and  the  block.  Instead 
of  using  a  block  the  lever  may  be  shaped  to  receive  and  grip 
the  pipe  or  rod. 


Removing  Oil  prom  Boilers. — A  method  of  getting  oil  out 
of  boilers  is  by  using  a  surface  blow-out.  Tap  a  hole  in  your 
l)oiler  at  the  water  level  (the  level  you  carry  while  running), 
and  run  a  pipe  to  the  bottom  blow-out  or  direct  to  the  sewer. 
Blow  your  boUers  out  two  or  three  times  a  day  with  this 
surface  blow-out,  at  the  same  time  do  not  neglect  your  bottom 
blow-out,  and  yon  can  effectually  remove  every  trace  of  oil. 
and  at  the  same  time,  if  you  are  troubled  with  scale  in  your 
boilers,  you  can  remove  a  good  part  of  it  with  this  surface  blow- 
out.— Power. 
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TRADE  NOTES. 


Ml!.  A.  G-  Thornton,  Paragon  Works,  King  Street,  West, 
Manchester.  "  The  Counsel  of  Experieace  "  is  the  title  of  a  small 
pamphlet  addresseJ  to  those  requiring-  niatlicmatical  and  other 
drawing  instruments.  A  large  variety  of  cases  of  instruments 
are  shown,  and  special  references  to  needle  points,  the  parallel 
upring  bow  pen,  beam  compasses,  and  drawing  boards.  Full 
particulars  are  a];,  j  given  of  slide  rules,  inks,  and  pencils,  also 
surveyors'  instruments.    All  articles  are  priced. 

The  Blake  and  Knowles  Steam  Tump  Works,  179,  Queen 
Victoria  Stre^-t,  London,  E.G.  A  revised  catalogue  of  this  firm's 
condensing  plants  has  just  been  issued.  There  appear  to  be 
many  novelties  in  design  well  worthy  of  inspjctiou.  A  separate 
sheet  of  their  patent  oil  separator  accompanies  the  catalogue. 

The  June  number  of  "  Technics  "  maintains  th.e  high  standard 
that  it  opened  with.  Of  the  articles  which  appear  in  this 
number  we  may  mention  "  Atomic  Structure,"  by  Prof.  Eamsey, 
"  The  Continuous-current  Dynamo,"'  by  H.  M.  Hobart,  ancl 
Clayton  Beadle  on  "  Cotton  Paper." 

An  Electric  Lighting  and  Powek  Contract. — Messrs. 
Mather  and  Piatt  Limited  have  just  been  awarded  by  the 
Admiralty  the  complete  contract  for  the  whole  of  the  plant  to 
be  erected  at  the  dockyard,  Simon's  Bay,  Cape  Colony  for 
supplying  ^  electricity  for  lighting  and  power.  This  contract 
covers  9  secticms  as  follows:  Two  boilers  of  Babcock  and 
\\  ilco.x  make,  each  capable  of  evaporating  8,000  lb.  of  water 
per  hour,  and  working  at  a  pressure  of  160  lb. ;  together  with 
feed  jnimps  and  all  the  piping;  two  steam  dynamos,  each  set 
comjjrising  a  two-crank  compound  double-acting  engine  by 
Browett-Lindley,  direct  coupled  to  a  Mather  and  Piatt  200 
kilowatt  multipolar  shunt-wound  dynamo,  to  give  this  output 
at  any  pressure  from  250  volts  to  220  volts,  and  to  carry  25  per 
cent  overload;  a  surface  condenser  with  .steam-driven  air  pump 
and  motor-driven  circulating  pump;  overhead  travelling  crane; 
storage  battery  of  500  ampere  hours  capacity;  booster  for  charg- 
lu^  battery;  two  portable  motor  generators,  to  convert 

the  220  volt  current  to  any  pressure  between  80  to  110  volts 
tor  use  on  ship  circuits;  switchboard  with  two  dynamo  ])anels, 
battery  panel,  motor  panel,  and  six  feeder  panels,  all  mounted 
with  necessary  instruments,  switches,  and  fuses;  a  large  number 
rn  ^^^^  workshops,  varying  in  power  from  5  B.H.P.  to 

oO  B.H.P.,  together  with  starters,  all  connections,  testino- 
instruments,  etc.  " 


SHIPBUILDING  NOTES. 


The   Hartlepools.  —  During    the    month   of  May 
inquiries  have  been  very  scarce  and  orders  for  new  tonnage 
have   fallen   off    considerably.      Messrs.    W.    Gray  and 
Company  Limited  are  keeping  fairly  busy  at  both  their 
yards,  but  have  been  hampered  somewhat  owhig  to  the 
platers,  riveters,  etc.,  going  out  on  strike  against  a  new 
regulation  regarding  the  use  of  jnieuuiatic  tools.  However, 
the  matter  lias  been  refeired  tO'  the  Eiuiployers'  Federation 
and  tlie  Boiler-makers'  Soeiety,  and  a  conference  will  be 
held  shortly  to  discuss  the  matter,  and  in  the  meantime 
work  has  been  resumed.    Messrs.  Cray  and  Company  have 
not  booked  any  orders  during   the  month.      They  are, 
however,  pushing  on  with  the  work  in  hand,  and  during  the 
early  i)art  of  the  month  completed  tlic  fitting  out  of  the 
steamship  Soutliwaite.      She   was  taken  to  sea  on  the 
lUth  inst.,  and  during  the  trial  a  speed  of  12  knots  wa,s 
registered,  and   the   owners   (the   liaithwaite  Stetunship 
Company)  pronounced  all  veiy  satisfactory.    The  cable 
sliip  Menia  is  at  present  at  Messrs.  Cray's  yard  undergoing 
most  extensive  repairs  and  overhaul,  including  complete 
new  machinery  and  boilers,  and  the  work  entailed  is  finding 
eujployment  for  a  large  number  of  men.    Messrs.  Fumess, 
Withy,  and  Comi)any  have  booked  an  order  for  two  new 
steamers  for,  we  believe,  London  owners,  and  we  under- 
stand the  keel  for  the  first  is  to  be  laid  down  immediately. 
At  present  they  have  on©  hull  plated  and  another  in  frames. 
'J'lie  steamship  Manchester  Corporation  has  had  her  I'epairs 
completed,  and  was  sent  to  sea  on  the  9th  iiist.,  when  a 
speed  of  U  knots  was  attained.    The  fitting  out  of  the 
steiunship  Seminole  e.v  Beaumont  is  proceeding  at  a  fan- 
rate,  and  sue  should  shortly  be  ready  for  trial.  Messrs. 
Irvme's  Shipbuilding  and  Dry  Docks  Company  Limited 
liave  now  only  one  steamer  on  the  stocks,  and  naturally 


theu-  yard  does  not  present  a  busy  appearance.  Messrs. 
Irvme  have  been  again  favoured  by  Messrs.  Cookeriine  and 
Company,  of  Hull,  with  an  order  for  a  new  steamer.  This 
boat  will  be  on  shnilar  lines  to  the  steamship  Adriatic 
launched  by  Messrs.  Ln-ine  on  April  30th  for  the  same 
I   owners.    Engineering  firms  report  an  absence  of  inquiries. ' 
j    Ihe  demand  for  an  increase  of  wages  on  the  part  of  the 
I    men  has  been  enqihatlcally  refused  by  the  employers,  but 
we  understand  the  matter  will  come  up  again  for  considera- 
tion in  the  course  of  a  few  weeks.    Messrs.  Richardson, 
^yestgarth,  and  Company  Limited  have  received  an  order 
for  machinery  and  lioilers  for  the  new  steamer  to  be  built 
:    at  Messrs.  Lvine's  yard,  and  we  also  hear  that  they  are 
also  to  build  the  engines  and  boilers  for  the  two  new  boats 
j    booked  by  Messrs.  Furness,  Withy,  and  Compajiy  Limited. 
I   During  the  month  they  have  fitted  engines  and  boilers  into 
I    the  steamships  Seminole,  Adriatic,  and  Hillbrook,  the  last- 
nan.ed   steamer  being  from    the  Northumberland  Ship- 
j    building  Company's  yard  at  Howdon.    The  Central  Marine 
j    Engine  Works  continue  to  find  employment  for  a  large 
number  of  men,  and  are  pushing  ahead  with  the  machinery 
for  all  the  ships  being  built  by  Messrs.   W.  Gray  and 
Company. 

Barrow=in  =  Furness. — During  the  month  no  new 
I  orders  have  come  into  Barrow  in  the  shipbuilding  and 
engineering  trades.  H.M.S.  Triumph  is  now  almost  ready 
for  sea.  She  is  to  be  commissioned  for  the  Home  Station, 
and  will  leave  Barrow  in  about  three  weeks  from  date. 
Hecently  she  has  been  fitted  with  torpedo  netting.  This 
has  entailed  a  good  deal  of  labour,  as  it  waiS.  not  intended 
to  fit  them  originally.  Since  the  boat  was  sold  to  the 
English  Government  this,  however,  has  been'  done.  To 
accomplish  the  work  the  armour  plate  on  the  ship's  side 
had  first  to  be  softened  where  it  was  intended  to  fit  bolts, 
then  drilled  and  hardened  again.  The  Sentinel  is  now  in 
the  eiigineei'ing  yard,  where  her  engines,  auxiliary 
machinery,  etc.,  will  be  erected  on  board.  H.M.S.  Dominion 
recently  has  undergone  part  of  her  dock  trial.  Men  are 
still  busily  engaged  upon  submarine  boats.  Night  and  day 
shifts  are  at  present  erecting  engines  for  these  boats.  In 
all  departments  the  premium  bonus  sj'stem  is  now  at  work. 
The  principle  of  it,  as  ajDplied  at  the  Vickers  works,  is 
briefly :  A  man,  is  given  what  is  considered  by  practical 
men  a  fair  time  to  do  a  certain  job  in.  If  he  does  it  in 
less  time  by  his  own  cleverness,  he  divides  the  time  saved 
with  the  fum,  and  thus  half  of  the  time  saved  will  be 
iidded  to  the  number  of  houi-s  he  actually  makes.  If  he 
caiiuot  complete  the  job  in  the  given  time,  he  is  given  the 
ordinary  wage  he  was  getting  before,  and  thus  does  not 
suffer  at  all. 


LAUNCHES  AND  TRIAL  TRIPS. 


Harald. — The  ste.el  screw  steamer  Harald,  built  by  Messrs. 
Craig,  Taylor,  and  Company,  Stockton-on-Tees,  to  the  order  uf 
Messrs.  Van  Yssclsteyn  and  Company,  Antwerp,  was  taken  on 
June  2nd  for  her  trial  trip,  which  proved  highly  satisfactory. 
The  vessel  is  of  the  following  dimensions,  viz  :  291  by  38  by  20  ft. 
7^  in.  depth  moulded.  The  engines,  which  have  been  con- 
structed by  the  North-Eastern  Marine  Engineering  Company 
Limited,  Sunderland,  have  cylinders  19,  31,  51  by  33  in.,  with 
two  large  steel  boilers  working  at  1801b.  pressure.  During  the 
whole  of  the  run  everything  worked  with  the  greatest  smoothness, 
when  a  good  11^  knots  speed  was  maintained  on  the  run  from 
the  Tees  to  the  Tyne.  This  vessel  is  a  duplicate  of  the  steam- 
ship Jenny  just  launched  by  Messrs.  Craig,  Taylor,  and  Company, 
for  the  same  owners. 

Loongana — The  new  steamer  Loongana,  built  by  Messrs. 
William  Denny  and  Brothers,  Dumbarton,-  for  the  Union  Steam- 
ship Company,  of  New  Zealand,  was  launched  June  2nd. 
Hitherto  the  turbine  has  been  confined  to  river  and  cross- 
channel  steamers,  torpedo-boat  destroyers,  and  yachts,  but  the 
Loongana  is  intended  for  the  inter-Colonial  trade,  for  which 
she  is  specially  designed.  In  appearance  she  is  generally  similar 
to  the  now  well-known  other  Dumbarton  turbines,  but  has  the 
addition  of  a  top-gallant  forecastle,  which  should  add  to  com- 
fort and  seaworthiness  in  the  open  waters  which  she  has  to 
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cross.  She  is  constructed  of  steel  to  scantling's  approved  by 
the  Britisli  Corporation  Eegistry,  in  which  she  is  classed.  A 
feature  has  been  made  of  the  wutilatiuq;  system,  which  consists 
both  of  natural-dranglit  ventilators  and  electrically-driven  fans. 
The  appliances  for  working  the  vessel  at  the  terminal  ports 
are  very  powerful,  and  consist  of  a  windlass  forward  and 
warping-  winch  aft.  While  the  vessel  is  jjriniarily  intended  for 
the  passenger  trade,  she  will  carry  a  limited  aniouut  of  cargo, 
for  the  rapid  handling  of  which,  together  with  the  mails,  she 
is  fitted  with  double  derricks  and  a  winch  at  each  hatchway. 
She  will  be  fitted  with  three  sets  of  turbines  by  Mess  s.  Parsons, 
the  boilers,  etc.,  being  supplied  by  Messrs.  Denny  and  Company. 
Dumbarton. 

Octopus- — Messrs.  Wm.  Simons  and  Company  Limited 
have  launched  from  their  yard  at  Eenfrew,  with  steam  up, 
ready  for  work,  a  powerful  twin-screw  bucket  ladder  drcdgci-, 
to  the  order  of  the  Bombay  Port  Trust.  This  dredger  will  be 
employed  in  the  extensive  port  improvements  which  have  recently 
been  decided  upon  by  the  port  trustees.  To  meet  the  varying 
qualities  of  materials  to  be  met  with  at  Bombay,  two  sets  of 
buckets,  interchangeable  with  each  other,  have  been  provided, 
the  smaller  set  being  specially  designed  and  of  greater  strength 
for  dredging  rock,  the  larger  set  being  employed  when  the 
dredger  is  working  on  an  easier  bottom.  The  bucket  ladder 
is  arranged  to  dredge  to  a  depth  of  46  ft.,  and  is  also  arranged 
to  cut  the  vessel's  own  flotation.  As  the  vessel  left  the  ways 
she  was  named  the  Octopus. 

Skjold. — ^On  June  9th  the  new  steamer  Skjold,  built  by  the 
Sunderland  Shipbuilding  Company  Limited,  proceeded  on  her 
official  trial.  The  principal  dimensions  are  240  ft.  between 
))erpendiculars,  by  36-^  ft.  breadth  extreme,  by  19  ft.  deep.  The 
trial  was  most  satisfactory  in  every  waj'.  The  machinery  was 
supplied  by  the  North-Eastern  Marine  Engineering  Company 
Limited  Sunderland,  having  cylinders  18,  29,  48,  by  33  in.  stroke, 
which  worked  perfectly,  when  a  mean  speed  of  10  knots  loaded 
was  obtained.  The  steamer  has  been  built  to  the  order  of  Mr. 
L.  H.  Carl,  Co2>enhagen. 

Newburn.— The  steamship  Newburn,  which  has  been  built 
by  Swan,  Hunter,  and  Wigham  Eichardson  Limited,  Wallsend- 
on-Tyne,  to  the  order  of  the  Newcastle  Steamship  Company 
Limited  (of  which  Messrs.  J.  J.  and  C.  M.  Forster  are  the 
managers),  was  taken  out  to  sea  on  her  trial  trip  on  June  7th. 
The  leading  dimensions  of  the  vessel  are:  Length  over  all, 
350ft.;  beam  extreme,  47  ft.;  and  depth  moulded,  27  ft.  3  in.; 
and  she  is  expected  to  carry  a  dead-weight  cargo  of  over  5,800 
tons  on  a  light  draught  of  water.  The  machinei-y  has  been 
constructed  by  the  Wallsend  Slipway  and  Engineering  Company 
Limited,  and  consists  of  a  set  of  triple-expansion  engines,  having 
cylinders  23J,  39,  and  66  in.,  by  45  in.  stroke,  steam  being 
supplied  by  two  large  single-ended  boilers,  working  at  180  lb. 
pressure.    The  performance  of  the  vessel  was  highly  satisfactory. 

Ocean  Monarch  • — Messrs.  Eussell  and  Company,  Ship- 
builders,  Poi-t  Glasgow,  launched  on  June  6th  a  carrying 
steamer  for  the  Monarch  Steamship  Company,  Glasgow,  of  which 
Messrs.  Eaeburn  and  Verel  are  managing  owners.  The  new 
steamer,  which  is  similar  in  type  to  the  Indian  Monarch, 
launched  by  Messrs.  Eussell  and  Company  for  the  same  firm  on 
May  27th,  has  been  built  to  the  highest  class  in  the  British 
Corporation  Eegistry,  and  is  of  the  following  dimensions : 
Length,  385  ft.;  breadth,  48  ft.  6  in. ;  depth,  29  ft.  9  in. 
(moulded).  She  is  designed  to  carry  7,000  tons  on  a  draught  of 
23  ft.  8J  in.  'IViple-expansion  engines  will  be  suj)plicd  by  Messrs. 
Dunsmuir  and  Jackson,  Glasgow.  The  cylinders  are  27  in., 
43  in.,  and  72  in.,  by  48  in.  The  new  vessel  was  named  Ocean 
Monarch. 

Eddie. — On  June  4th  last  the  steel  screw  steamer  Eddie, 
built  by  Messrs.  Wood,  Skinner,  and  Company  Limited,  of  Bill 
Quay-ou-Tyne,  to  the  order  of  Messrs.  Stephenson,  Clarke,  and 
Company,  of  London,  left  the  Tyne  for  her  official  trial  trip. 
The  propelling  machinery,  which  has  been  constructed  by  the 
North-Eastern  Marine  Engineering  Company  Limited,  at  their 
Northumberland  Engine  Works,  Wallsend-on-l'yne,  consists  of 
a  set  of  compound  surface  condensing  engines,  having  cylinders 
14  in.  and  28  in.,  with  21  in.  stroke,  steam  being  sujiplied  by  a 
steel  boiler  working  at  a  pressure  of  100  lb.  to  the  square  inch. 
During  the  trial  run  the  machinery  gave  every  satisfaction  to 
all  concerned. 

Adriatic  — On  J  une  8th  the  new  steel  screw  steamer 
Adriatic  recently  launched  by  Irvines  Shipbuilding  and  Dry 
Docks  Company  Limited,  West  Hartlepool,  and  built  to  the 
order  of  Messrs.  W.  H.  Cockerline  and  Company,  Hull,  proceeded 
to  sea  for  her  trial  trip.  She  is  of  the  following  dimensions  : 
Length,  336  ft.  by  47  ft.  by  24  ft.  10  in.,  and  of  a  large  measure- 
ment cargo  capacity,  and  is  built  to  Lloyd's  highest  class  under 
special  survey  and  on  the  single  deck  principle,  having  poojj, 
bridge,  and  top-gallant  forecastle.  A  double  bottom  is  fitted 
throughout,  except  under  boilers,  on  the  cellular  principle  for  water 
ballast,  and  the  after  and  fore  j^eaks  are  arranged  as  trimming 
tanks.    She  is  constructed  with  deep  bulb  angle  frames,  and 


longitudinal  stringers,  giving  clear  holds  for  the  storing  of  Inilky 
cargoes.  Five  water-tight  bulkheads  divide  the  holds  into  six 
water-tight  compartments,  and  each  hold  is  fitted  with  griiin 
divisions.  She  also  has  extra  large  cargo  hatches  and  is  equipped 
v.'ith  double  derricks,  which  have  been  specially  designed  by 
tlie  firm;  at  each  hatch  five  steam  winches,  which  arc  supi)lic(l 
with  steam  from  a  "  Blakes  "  patent  vertical  boiler,  and  is 
replete  with  all  the  latest  improvements  for  rapid  loading  and 
discharging.  A  powerful  quick  warping  steam  windlass  is  fitted 
forward  for  the  working  of  the  cables,  and  .steam  steering 
gear  is  fitted  amidships.  The  sanitary,  ventilating,  and  lighting 
arrangements  have  received  special  attention  and  have  been 
effected  on  the  most  approved  lines.  Engines  of  the  triple- 
expansion  type  have  been  supplied  and  fitted  by  Messrs. 
Eichardson,  AVestgarth,  and  Comapny  Limited,  Hartlepool, 
having  cylinders  24  in.,  38  in.,  and  64  in.,  by  42  in.  stroke,  twc 
large  single-ended  boileis  working  at  a  pressure  of  1601b.  After 
adjusting  the  compasses  a  series  of  runs  were  made  and  a  mean 
speed  of  11  knots  was  obtained,  the  engines  working  smoothly 
and  well. 

Ruperra- — On  June  lOth  the  steamship  Euperra,  built  by 
Messrs.  Short  Brothers  Limited,  Sunderland,  for  Messrs.  John 
Cory  and  Sons  Limited,  of  Cardifi',  left  Pallion  shipyard  for 
her  official  trial  trip.  The  dimensions  of  the  steamer  are; 
Length,  345-4  ft.;  breadth,  511  ft.;  depth,  24  96  ft.  The  engines 
and  boilers  have  been  supplied  by  Messrs.  John  Dickinson 
and  Sons  Limited,  Sunderland,  the  cylinders  b?iug  25,  42,  and 
68  in.  diameter,  with  a  stroke  of  45  in.,  and  two  large  steam 
boilers  supply  steam  at  1801b.  pressure.  During  the  trial, 
which  passed  off  to  the  great  satisfaction  of  all  on  board,  a  mean 
speed  of  lOj  knots  was  easily  maintained. 

Hillbrook- — The  steamship  Hillbrook,  built  by  the 
Northumberland  Shipbuilding  Company  Limited,  Howdon-on- 
Tyne,  to  the  order  of  Messrs.  Hugh  Evans  and  Company,  Liver- 
pool, for  the  Hill  Steamship  Company,  left  the  l^ne  for  her 
trial  trip  on  the  lOth  inst.  This  vessel  is  the  second  built  for 
the  above  firm,  and  of  the  following  dimensions:  350ft.  over 
all  by  48  ft.  breadth  extreme  by  30  ft.  10  in.  depth  moulded.  The 
machinery  has  been  supplied  by  Messrs.  Eichardson,  'Westgarth, 
and  Company  Limited,  Hartlepool,  with  cylinders  24  in.,  39  in,. 
66  in.,  by  49  in.  stroke,  with  two  boilers  16  ft.  3  in.  by  10  ft.  9  in., 
180  lb.  pressure.  During  the  trial  the  machinery  worked 
smoothly  and  satisfactorily,  a  speed  of  10^  knots  being  easily 
attained. 


CORRESPONDENCE. 


Communications  intended  for  insertion  should  be  written  on  one  side 
of  the  paper  only  ;  and  if  accompanied  by  sketches,  these  should 
he  neatly  drawn,  and  forwarded  on  a  roll,  to  prevent  creasing. 
We  cannot  undertake  to  return  rejected  communications,  or  to  reply 
to  inquiries  by  letter.  In  all  cases  letters  must  be  accompanied 
with  the  name  and  address  of  the  writer. 

We  do  not  hold  ourselves  responsible  for  the  opinions  of  our  Corres- 
pondents. 


LEAVES  FROM  A  NAVAL  ENGINEER'S  NOTE  BOOK. 

To  the  Editiir  of  "  Tht  Practical  EiKjiiiccr." 

Sir, — In  the  Inst  of  the  excellent  series  of  "Leaves  from  a 
Naval  Engineer's  Note  Book,"  on  page  till,  the  writer  gives  an 
expression  for  the  probaljle  referred  mean  pressure,  used  by  some 
iles'gncrs,  which  differs  from  the  usually  accepted  one.  I  have  always 
be3n  at  a  loss  to  understand  why  the  back  pressure  should  be  put  i>ut- 
side  the  Ijracket,  anl  would  be  glad  to  have  the  writer's  ideas  on  this 
point,  or  those  of  some  of  your  other  correspondents  who  have  dealt 
with  the  stage  expansion  engine  in  your  recent  issues.  The  writer,  in 
the  paragraph  dealing  with  F,  does  not  state  what  is  to  be  multiplied 
by  F,  but,  according  to  niy  interpretation  of  the  subject,  this  diagi-am 
factor  F  is  a  coefficient  by  which  the  theoretical  referred  mean  [iressure 
is  multiplied  to  obtain  the  actual  referred  mean  pressure.  Thus 

M  actiud  =  F  X  M  theoretical. 

Now,  the  .standard  expression  for  the  theoretical  mean  pressure,  deduced 
any  work  on  the  steam  engine,  is 

M  thooretie.!  -  1>        +  h^UogE-^  _ 
where  p  =  ba'jk  pressure  absolute,  and  hence 

Manual  =  F{p(L^n.^l°^^:^-,,}, 

and  not 

Mactua={p(l+--^yP-i^g^)F}-^,, 
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as  given  in  the  article.  To  show  the  efi'ect  of  this  ditleronce  of 
expression,  take  the  data  given  in  column  i,  Table  VII.  Here  P  = 
25.')  lb.  per  square  uich,  E  =  7'48,  ^  =  10  lb.  per  spuare  inch,  aud 
F  =  -6. 

M  actual  =  ■6{  255  (l±^j  -  10  } 

=  -6  ^  255  X  -403  -  10  J- 
=  -6  X  927(5 

=  557  lb.  per  square  inch, 

as  against  517  lb.  given.  An  increase  of  aljout  8  per  cent  is  the  result 
in  this  case,  and  the  probable  total  l.H.P.  is,  therefore,  3,343,  and  not 
3,125. — Yours,  etc. 

Diagram,  Factor. 


QUERIES  AND  REPLIES. 


Communications  should  be  written  on  one  side  of  the  paper  only,  and  in 
all  cates  he  accompanied  with  name  and  address.  Sketches  should 
be  neatly  drawn,  and,  if  large,  sent  on  a  roller,  so  as  to  avoid 
creasing.  This  column  is  intended  for  the  mutual  assistance  of 
engineers  in  their  daily  work.  As  far  as  we  possibly  can,  we 
render  assistance,  but  we  cannot  undertake  to  work  out  elaborate 
arithmetical  calculations,  or  deal  with  matters  not  of  general 
interest.  Further,  we  cannot,  under  the  pretence  of  answering  a 
query,  be  made  the  medium  for  gratuitous  miffing.  We  cannot 
undertake  to  reply  to  queries  by  post. 


1831.  Treatment  of  Water  in  Boiler. — Would  some  reader  let 

me  know  how  to  get  rid  of  a  very  heavy  scaling  in  my  boilers  ? 
There  is  a  large  percentage  of  lime  in  the  water,  which,  after  14 
da\-s'  running,  chokes  the  feed  pipes  and  water  tubes.  I  should 
be  pleased  if  some  reader  would  let  me  know  the  best  way  to  treat 
it  in  the  boiler. — Anxious. 

4ns!«ei'.  -  The  most  satisfactory  plan  is,  of  course,  to  treat  the 
water  by  external  precipitation  of  lime  salts  before  going  to  the 
boiler  by  some  form  of  Clark's  process,  but  this  usually  necessitates 
a  heavy  initial  outlay  in  the  fir.st  instance.  Failing  this,  the  next 
best  jplan  is  to  precipitate  the  mineral  matters  inside  the  boiler. 
This  method  is  adopted  by  the  Litholine  Company,  11,  Blackfiiars 
Street,  Manchester,  who  combine  with  the  usual  reagents  a  powerful 
solvent,  which  has  the  eflect  of  loosening  or  softening,  and  greatly 
facilitating  the  removal  of  any  hard  scale  already  formed  on  the 
boilerplates  inside  the  boiler.  "Anxious"  wi'l  find  this  process 
i-eferred  to  in  The  Practical  Engineer  Pocket-book  for  1904,  page 
92. — Cleanser. 

1829.  Cleaning  Marine  Boiler  Tubes.— What  advantages  are  to 

be  gained  by  cleauing  marine  boiler  tubes  daily,  as  is  the  practice 
in  tbe  PVench  Navy,  I  believe,  compared  with  letting  soot  and 
ashes  gather  for  a  week  or  more  ?  I  know  how  disagreeable  the 
job  is,  and  how  the  opening  of  smoke-box  doors  cuts  down  the 
draught. — Attention. 

1830.  Garage. — As  there  appears  to  be  a  difference  of  opinion  with 
regard  to  the  meaning  of  the  word  "  garage,"  would  any  reader 
kindly  give  the  derivation  and  correct  meaning  of  the  word  ? — 
H.  H. 

1832.  Dynamometer  Test  for  Propeller  and  Engine  Efficiency. 

If  a  ship  were  moored,  and  a  suitable  spring  or  hydraulic  weighing 
machine  connected  to  the  mooring  ropes  in  such  a  manner  that 
the  pull  could  be  registered,  would  this  give  any  indication  as  to 
the  efficiency  of  propellers  or  engine  ?  Would  it  be  of  any  value 
whatsoever  ?  If  so,  how  can  the  data  so  obtained  be  made  use  of  ? 
A  numerical  example  would  oblige. — Exmouth. 


MISCELLANEA. 


We  have  rccci\i  d  Irom  Messrs.  F.  W.  Brauu  and  Company, 
wholesale  druggis'.s,  Los  Angeles,  California,  a  pamphlet  issued 
for  gratuitous  distribution,  entitled  "  Annealing,  Hardening, 
Tempering,  and  Ca.se  Hardening."  It  gives  many  useful  hints, 
particularly  with  reference  to  Braun's  portable  forge  and 
tempering  furnace. 

During  the  year  1903,  the  German  navy  was  augmented  by 
the  construction  of  ten  warships  representing  an  aggregate 
displacement  of  59,477  tons.  This  is  an  increase  in  the  tonnage 
over  the  previous  year  of  29,082  tons.  Of  this  total  launched, 
there  were  three  armour  dads  aggregating  39,600  tons;  one 
armoured  cruiser  of  9,500  tons;  three  small  cruisers  of  9,G0(> 
tons;  and  a  gunboat  of  977  tons. 

St.  Lours  Exhibition. — It  is  announced  that  an  Inter- 
national Engineering  Conference  will  be  held  on  October  3rd 
to  8th,  1904,  in  conjunction  with  the  St.  Louis  Universal 
Exposition,  under  the  auspices  of  the  American  Society  of  Civil 


Engineers.  The  committee  in  charge  extend  a  cordial  invitation 
to  the  members  of  the  North  of  England  Institute  of  Mining 
and  Mechanical  Engineers.  Application  to  Mr.  C.  W.  Hunt, 
220,  West  57th  Street,  New  York,  U.S.A. 

The  results  of  the  submarine  tests  at  Newport,  Khode  Island, 
have  been  so  satisfactory  that  tlie  naval  authorities  have  decided 
to  send  a  submarine  to  sea,  the  voyage  extending  for  a  ooupk 
of  hundred  miles  along  the  coast.  It  is  declared  that  such  a 
voyage  could  bo  undertaken  with  perfect  safety.  Naval  officers 
have  also  conducted  experiments  with  the  submarine  Porpoise. 
The  vessel  was  sunk  to  a  distance  of  five  and  then  15  ft.,  and 
subsequently  to  a  depth  of  38  ft.  The  latter  operation,  including 
the  return  to  the  surface,  was  accomplished  in  2^  minutes. 

The  Edison  Storage  Battery. — At  a  recent  meeting  of 
the  New  York  Electrical  Society  an  interesting  lecture  was 
delivered  by  Mr.  R.  A.  Fliess  on  the  new  Edison  battery,  in 
the  course  of  which  the  speaker  presented,  some  new  data 
regarding  the  performance  of  the  type  E  cell.  A  test  of  this 
cell  showed  an  output  of  272J  watt  hours  at  30  amperes  dis- 
charge rate  and  240  6  watt  hours  at  120  amperes.  The  weight 
of  the  cell  was  47f  lb.  per  horse  power  at  the  lower  rate  of 
discharge,  and  54J  lb.  per  horse  power  at  the  higher  rate. 

Institution  Visits. — The  Junior  Institution  of  Engineers 
will  visit  the  Chelsea  generating  station  of  the  Underground 
I'Mectric  Railways  Company,  of  London,  Lot's  Road,  Chelsea,  on 
June  25th.  The  visit  to  Dover  to  inspect  the  Admiralty  Harbour 
Works  announced  for  2nd  July  has  been  postponed  to  Saturday, 
9th  July. — Institute  of  Marine  Engineers,  June  25th,  visit  to 
the  Charing  Cross  and  Strand  Electricity  Supply  Company's 
District  Power  Station,  Stratford,  E.  Tram  from  Bow  to 
Marshgate  Lane. 

The  Temperley  Transporter  Company,  72,  Bishopgate  Street 
Witliin,  send  us  an  advanced  copy  of  their  1904  catalogue. 
This  is  a  profusely  illustrated  work  of  art,  giving  numerous 
typical  examples  of  the  firm's  specialties  for  the  rapid  and 
economical  handling  of  materials  of  all  kinds.  There  are 
various  types  of  the  Temperley  Transporter  specially  suitabla 
for  wharves,  warehousies,  goods  yards,  generating  stations, 
war  vessels,  etc.  Those  firms  considering  the  question  of 
transportation  in  their  works  should  not  fail  to  profit  by  a 
perufial  of  the  catalogue. 

N.E.R.  Autocars. — One  of  the  new  electric  autocars,  designed 
for  service  between  the  Hartlepools,  made  several  successful 
journeys  on  that  section  of  the  N.E.R.  system  on  the  7th  inst. 
The  cars  in  question  had  already  given  very  satisfactory  results 
in  the  trial  trips  on  other  parts  of  the  company's  system,  but 
had  not  previously  been  tried  on  the  section  for  which  they  have 
been  constructed.  The  car  and  its  propelling  machinery  have 
been  already  described  and  illustrated  in  our  issue  of  April  29th, 
1904,  and  it  is  therefore  sufficient  to  say  that  the  internal 
arrangements  are  all  that  could  be  desired  for  the  comfort  of 
the  passenger.  Though  there  was  no  effort  made  in  the  nature 
of  a  speed  trial,  the  car  made  the  journeys  in  an  average  of 
about  seven  minutes,  which  was  considered  to  be  exceedingly 
satisfactory.  It  is  intended  to  commence  the  public  service 
between  the  Hartlepools  by  autocar  at  an  early  date. 

An  interesting  instance  of  diversity  of  supply  of  power  for 
generating  electrical  energy  is  afforded  by  the  city  of  Butte, 
Mont.  Electrical  energy  is  in  part  generated  locally  by  a  steam 
plant  of  3,000  horse  power;  in  part  it  is  obtained  from  three 
water-power  plants,  of  which  one  of  5,000  is  situated  on  the 
Missouri  river,  60  miles  away  ;  another  of  2,000  horse  power  on 
the  Madison  river,  67  miles  away;  while  yet  another  plant  of 
2,000  horse  power  is  situated  on  the  Big  Hole  river,  20  miles 
away.  Three  of  these  plants  are  worked  together  with  no  more 
difficulty  than  if  they  were  situated  in  the  same  building.  The 
pressure  used  on  the  Missouri  river  line  is  50,000  volts.  The 
wires  are  placed  78  in.  apart,  which,  it  is  contended,  is  aniply 
sufficient  to  prevent  any  arcing  across.  On  the  Madison  river 
line  the  conductors  are  of  aluminium,  and  the  voltage  is  40,000. 

The  Electrification  of  the  North-Eastebn  Railway. — 
The  service  of  electric  trains  on  the  North-Eastern  Railway, 
which  was  inaugurated  some  time  ago  between  New  Bridge 
Street  Station,  Newcastle,  and  Benton,  was  the  beginning  of  a 
system  which  was  eventually  to  embrace  all  the  local  linei 
between  Newcastle  and  the  coast,  and  the  new  light  railway 
between  Gosforth  and  Pontelaud.  The  work  of  electriiicatio!! 
has  not  progressed  so  quickly  as  the  directors  of  the  company 
had  anticipated;  but  the  extension  from  Benton  to  Monkseaton 
has  been  inaugurated,  and  there  is  every  probability  that  before 
long  the  electric  trains  will  be  running  from  the  central  station 
in  Newcastle  to  Monkseaton  by  way  of  Tynemouth,  over  both 
the  older  branch  and  the  riverside  line.  In  a  short  while  the 
new  trains  will  be  running  in  a  complete  circle,  when  a  junction 
between  New  Bridge  Street  and  the  Manors  shall  have  been 
effected.  There  was  not  the  public  interest  attaching  to  the 
extension  that  the  inauguration  excited. 
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ST.  LOUIS  EXHIBITION  AND  ENGINEERING  EXHIBITS. 

The  vast  area  given  over  to  the  World's  Fair  at  St. 
Louis  must  not  be  considered  as  so  much  space  that  is 
taken  up  by  buildings  and  structures  devoted  to  illus- 
trating the  growth  and  progress  of  the  sciences,  arts,  and 
industries  of  the  world,  for  we  are  obliged  to  confess  that 
if  it  is  to  be  judged  by  the  standard  of  that  which  was 
adopted  either  for  Paris,  Dusseldorf,  or  even  the  somewhat 
old  Inventions  Exhibition  of  London,  it  falls  considerably 
short  of  what  we  had  expected  to  see. 

Probably,  however,  technical  men  are  in  the  minority 
of  those  desirous  of  visiting  such  institutions,  and  therefore 
those  responsible  for  the  ways  and  means  of  drawing  the 
crowds  give  to  such  crowds  that  which  apparently  they 
most  appreciate,  viz.,  a  spectacle  and  a  scenic  display, 
rather  than  an  exhibition  of  the  more  solid  or  material 
affairs  that  go  towards  making  or  marring  a  nation's 
industrial  progress.  To  set  out  in  parallel  columns  or  in 
tabular  form  the  comparative  areas  of  the  past  exhibitions 
of  Philadelphia,  Chicago,  Paris,  aud  Buffalo,  and  then  to 
state  that  St.  Louis  is  double  the  size  of  the  largest  hitherto 
held,  is  to  give  no  possible  notion  of  wfiat  exists,  for 
there  are  'hundreds  of  acres  of  simple,  pure,  forest  ground, 
or  other  open  space,  upon  which  no  building  of  any  kind 
is  erected. 

As  a  spectacle  and  a  show  for  effect  it  is  probably 
unique,  for  its  area  tells  in  that  direction.  As  a  means 
of  pleasing  the  masses  it  is  popular,  for  its  "  Piki " 
contains  enough  side  shows,  theatrical  and  illusory  enter- 
tainments, and  "  fake  "-like  productions,  such  as  rescuing 
boys  from  burning  buildings,  rotating  platforms,  to  show 
the  "  Creation "  with  seven-day  individual  effects,  wild 
Indians,  lions,  and  every  other  kind  of  cultivated  savagery, 
to  put  Barnum  and  Bailey  and  Buffalo  Bill  almost  to 
scorn.  But  is  that  the  j^urpose  for  which  the  Exhibition 
was  promoted? 

We  freely  pay  tribute  to  the  many  really  fine  buildings, 
the  wonderful  examples  of  art,  the  collection  of  many 
American  industries  into  groups  most  interesting  to  the 
student,  and  possibly  of  passing  value  to  the  average 
visitor.  But  while  thus  justly  giving  praise  to  the  scheme 
of  the  grounds  for  effects,  the  beauty  of  some  of  the 
buildings,  and  their  general  arrangement,  we  cannot  but 
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express  surprise  at  the  absence  of  many  things  that  would 
have  been  of  value  to  the  international  as  well  as  to  the 
domestic  or  purely  American  visitor. 

There  are  no  tyjiical  examples  «f  Biiitish  or  Continental 
engineering  to  be  found  such  as  were  to  be  seen  at  Paris. 
Tliere  are  no  German,  Swiss,  Austrian,  Hungarian,  French, 
Belgian,  or  British  electrical  engineering  exhibits  such  as 
were  shown  at  Paris ;  and,  indeed,  there  are  even  well- 
known  American  electrical  and  general  engineering  firms 
that  have  no  representation  of  their  work.  The  British 
electrical  engineering  section,  so-called,  contains  mostly 
small  fittings,  instruments,  and  models — a  truly  sorry 
display  were  it  not  for  the  fact  that  other  nations  are 
ix)ssibly  even  w'orse  in  point  of  representation.  Tim 
Macliiner}'  Hall  contains  exhibits  of  engines,  pumps, 
machine  tools,  as  well  as  special  plant  and  fittings  for 
valves,  pipes,  and  other  standard  connections,  of  American 
production  chiefly,  and  some  few  firms  have  certainly  sent 
work  worthy  of  their  reputation.  The  Transportation 
Building  shows  all  kinds  of  American  locomotives,  motor 
cars,  liorse-'drawn  and  other  vehicles,  from  perambulators 
to  funeral  hearses,  magnificent  examples  of  complete 
PuUman  and  other  cars,  together  with  supplies  and  fittings 
for  raihvay  purposes ;  but  British  locomotives  and  Con- 
tinental locomotives  are  conspicuous  by  their  absence. 

We  fear  engineers  Avill  learn  little  that  is  new  and 
startling  from  the  St.  Louis  Exhibition,  but  if  they  are 
in  holiday  mood  they  may  find  much  that  will  interest 
them  generally,  and  also  not  a  little  that  will  amuse  them, 
be  they  that  way  inclined. 

MOTOR-CAR   RACING  AND  THE  INDUSTRY. 

The  Gordon-Bennett  Cup  has  again  been  lost  and  won, 
the  trophj-  passing  to  its  original  owners,  the  French 
Automobile  Club.  Naturally,  we  should  have  preferred 
that  the  credit  had  returned  to  this  side  of  the  Channel, 
although  it  is  our  opinion  that  there  is  not  nearly  the 
amount  of  satisfaction  attained  in  securing  the  Gordon- 
Bennett  Cup  as  in  coming  out  top  in  an  endurance  or  relia- 
bility trial  carried  out  under  more  ordin^ary  conditions.  As 
far  as  the  racing  -was  concerned,  the  weather,  condition  of 
roads,  and  effective  control  over  the  course  all  tended 
to  favourable  results,  it  being  stated  that  at  least  one 
hundred  and  fifty  tons  of  westrumite  had  been  used  in 
order  to  improve  portions  of  the  roads  and  reduce  chances 
of  accidents  from  dust  troubles,  besides  the  great  care 
bestowed  in  other  directions.  The  results  recorded  show 
a  remarkable  consistency  in  times,  the  winner  Thery  on 
three  rounds  completing  each  with  only  half  a  minute 
difference  an  times,  whilst  his  other  lound  occupied  only 
three  minutes  longer.  Thery  thus  covered  the  whole 
course  at  the  rate  of  nearly  sixty  miles  per  hour,  whilst 
it  is  stated  that  tests  previously  made  over  the  route 
recorded  a  speed  of  about  ninety  miles  per  hour  in  j^arts, 
certainly  most  creditable  results.  It  is  patent  to  those 
who  have  watched  the  progress  of  automobilism  that  the 
requirements  of  a  racing  car  are  drifting  away  from  those 
for  commercial  and  every-day  i^urposes,  and  it  is  question- 
able whether  the  heavy  expenditure  necessarily  attached 
to  the  building  of  the  racer  of  to-day  will  be  repaid  even 
to  the  most  successful  competitor. 

The  reputation  of  being  the  builder  of  a  high-class  racing 


car  does  not  of  necessity  carry  with  it  that  of  producer 
of  the  best  touring  car  or  motor  van,  as  the  conditions  of 
design  are  as  far  apart  as  the  poles. 

We  have  on  several  occasions  expressed  our  views  on 
the  doubtful  benefit  to  be  derived  from  these  high-speed 
trials,  which  are  unsafe  both  to  those  nearest  concerned 
and  the  public,  and  it  is  not  unlikely  that  the  high-speed 
racing  over  ordinary  roads  will  die  an  early  and  natural 
death. 

The  future  progress  in  automobilism  will  be  confined 
to  greater  reliability  of  working  parts,  a  decrease  in  dust 
raising,  and  increase  of  jjower  for  heavy  haulage  purposes, 
and  these  conditions  enter  on  to  lines  of  far  greater 
reasonableness  and  legitimate  practice  than  those  met 
with  in  the  manufacture  of  that  abortion  known  as  the 
racing  car.  There  is  no  doubt  tiiat  the  limits  now  inq>osed 
on  the  speeds  of  motor  cars  in  towns  and  on  country  roads 
have  not  given  satisfaction,  and  though  we  fully  admit 
the  general  benefit  resulting  from  the  introduction  of  the 
Act  of  Parliament  which  came  into  force  at  the  commence- 
ment of  the  present  year,  we  are  convinced  that  a  more 
elastic  arrangement  will  eventually  be  arrived  at  whereat 
the  present  anomalies  will  bs  avoided  and  more  rational 
conditions  prevail. 

That  speed  trials  of  motor  cars  as  a  sport  will  continue 
to  absorb  a  large  amount  of  interest  is  as  assured  as  that 
of  horse  racing,  but  the  importance  io  be  attached  to  the 
results  from  such  races  will  greatly  diminish,  and  the 
industry  generally  would  welcome  the  diversion  of  the 
Gordon-Bennett  trophy  to  a  nioi'e  jiractical  and  valuable 
test. 

MUNICIPAL  ELECTRICAL  ENGINEERING. 

At  the  end  of  this  month  the  Annual  Convention  of  the 
Incorjiorated  Municipal  Electiiical  Association  will  he  held, 
with  Derby  as  the  chief  place  of  meeting,  the  city  electrical 
engineer,  Mr.  T.  P.  Wilmshurst,  being  president.  We  may 
therefore  regard  it  as  timely  to  give  a  general  glance  at 
the  position  of  some  nmnicipal  electrical  engineering 
affairs. 

It  hardly  comes  within  the  province  of  The  Practical 
Engineer  to  deal  with  matters  of  finance,  excepting  when 
they  have  a  direct  connection  with  engineering  industry. 
But  the  course  of  nmnicipal  electrical  progress  during  the 
lasit  twelve  moniths  or  so  has  been  mainly  what  the  money 
market  would  allow  it  to  be,  and  in  this  circumstance 
alone,  if  there  were  none  other,  lies  ample  justification 
for  mentioning  finance  in  connection  with  the  forthcoming 
meeting.  Want  of  funds  has  led  many  a  municipality  to 
proceed  more  slowly  than  for  some  years  past  with  the 
extension  of  electricity  supply  and  tramway  systems.  Now, 
it  is  plain  as  anything  well  can  be  that  a  prolonged 
cessation  of  municipal  orders  for  electrical  machinery 
could  not  happen  without  having  an  effect  more  or  less 
serious  upon  the  manufactories  and  works  which  had  been 
largely  dependent  upon  such  business  for  several  years. 
The  reports  that  we  have  perused  and  the  comments  of 
manufacturers  that  we  have  studied,  during,  say,  the  past 
four  or  five  months,  have  shown  that  this  effect  has  been 
serious  indeed.  The  horizon,  however,  is  not  without  its 
promise;  that  better  times  are  coming,  there  seems  to 
be  good  reason  for  believing ;  and  if  the  present  confident 
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toue  continues,  there  will  ere  long  be  more  money  available 
for  freer  investment  in  every  legitimate  branch  of  industry, 
and  works  which  are  now  suffering  from  a  shortage  of 
orders  will  have  less  occasion  to  worry. 

Another  phase  of  the  municipal  electrical  engineering 
(juestion  (it  no  doubt  exists  in  public  water,  sewage,  and 
other  works  in  the  same  way)  is  the  tardiness  of  the 
nnmicipal  committee  in  paying  for  the  plant  it  buys. 
It  is  customary  to  hold  back  quite  a  large  percentage  of 
the  contract  price  long  after  the  works  have  been 
completed.  Further,  it  is  even  not  an  unknown  thing 
for  a  corporation  to  give  out  contracts  on  a  sort  of 
deferred  imyraent  system,  presumably  in  ithe  hope  that 
by  the  time  the  money  has  to  be  paid  the  public  will 
take  more  kindly  to  municipal  loans,  and  be  satisfied  with 
a  lower  rate  of  interest. 

The  Derby  Convention  will  not  pay  much  attention  to 
these  mattei'S,  but  some  aspects  of  ''The  Financial  Position 
of  Municipul  Electrical  Undertakings  ''  will  be  dealt  with 
in  a  paper  by  the  chairman  of  the  Southampton  Electricity 
Committee. 

Among  the  other  interesting  questions  which  will  be 
brought  forward  will  be  the  ofit-debated  merit.s  of  surface 
contact  electric  traction.  The  critics  of  the  Lorain  system 
at  Wolverhampton  have  been  silent  for  a  time,  and 
certainly  one  does  not  hear  much  lately  about  the  alleged 
defects  and  extravagances  of  the  system.  Whether  the 
jniper  to  be  read  by  the  Wolverhampton  city  electrical 
engineer,  Mr.  C.  E.  ~C.  Shawfield,  on  "  The  Commercial 
Practicability  of  Electric  Traction  l)y  Surface  Contacts," 
will  throw  down  more  fiesh  to  the  lions  to  feed  upon 
remains  to  be  seen,  but  it  is  worth  remarking  that  nearly 
every  Diember  of  the  Association  will  only  be  able  to  speak 
of  electrical  trolley  lines,  so  far  as  practical  exj)erience 
is  concerned.  The  controversy  which  raged  around  the 
matter  of  the  Bristol  electricity  works  fire  last  January 
may  be  revived  by  'the  contribution  which  Mr.  Faraday 
Proctoi-  will  read  when  the  members  proceed  to 
Nottingham.  A  valuable  treatise  on  ])olyphase  sub-stations 
and  their  eijuipment  and  working  may  be  expected  from 
Mr.  S.  L.  Pearce,  the  chief  engineer  of  the  Manchester 
electricity  system ;  ithe  chief  engineer  of  Soutliport 
electricity  works,  Mr.  R.  S.  Downe,  will  discuss  "  Boiler 
House  Economies,"  and  some  points  respecting  the  central 
sta.tion  meter  deiiartment  will  be  presented  by  Mr.  A.  J. 
Cridge,  of  Sheffield. 

There  is  one  subject  which  is  not  included  in  the 
arrangements,  and  which  we  should  very  much  like  to 
hear  discussed,  and  that  is  the  wear  and  tear  of  electric 
tramway  tracks.  A  few  years  ago  there  was  little  actual 
experience  to  go  upon  respecting  the  life  of  English  tracks 
which  are  traversed  by  a  high-frequency  service  of  heavy 
electric  tramcars.  To-day  there  is  not  that  lack  of 
experience,  as  a  number  of  our  tramway  managers  are 
Jiainfully  aware;  but  we  think  that  those  who  possess  this 
knowledge  might  bring  it  together  in  such  a  manner  that 
others  who  have  it  not,  but  thir.S!t  for  it,  may  receive  the 
benefit  of  it.  No  doubt  it  will  come  before  the  Municipal 
Tramways  Convention  which  is  to  be  held  in  Liverpool 
in  the  coming  autunni,  Init  it  is  not  without  interest  for 
members  of  the  Municipal  Electiical  Association. 


NOTES  ON  NEWS. 


The  Automobile  Cllis's  6UU-milb  Small  Car  Trials. — 
The  rules  for  these  trials,  which  are  to  take  place  from 
August  "iDth  to  September  3rd,  havn  just  been  issued. 
The  trials  are  this  yea,r  confined  to  cars  costing  not  njore 
than  £200.  There  are  to  be  four  classes.  The  trials  will 
consist  of  12  non-stop  runs  of  50'  miles  each,  and  will 
probably  take  place  from  some  centre  in  the  Midlands, 
and  not  from  London.  An  alteration  has  been  introduced 
in  the  method  of  making  the  awards,  in  tha.t  prizes  will 
be  given  for  the  maximum  number  of  non-stop  runs  of 
50  miles  each^  in  addition  to  prizes  given  entirely  at  the 
discretion  of  the  judges.  The  same  system  as  last  year  of 
observation  of  .the  cars  will  be  adopted,  every  car  being- 
accompanied  by  an  official,  who  will  note  everything  that 
is  done  to  the  cars,  and  the  cars  will  be  under  observation 
throughout  the  whole  period  of  the  trials.  Washing  and 
a  reasonable  amount  of  adjustment  will  be  allowed  after 
every  run,  so  that  conditions  will  approximate  to  those  of 
ordinary  touring,  the  great  object  being  to  produce  a  car 
wMch  will  run  on  the  roads  without  breakdown  if  it 
received  reasonable  attention.  The  trials  are  greatly  to 
be  conmiended,  as,  although  a  car  may  fail  to  receive  an 
award  througli  misfortune,  the  cars  that  succeed  prove 
that  they  may  be  relied  upon  to  carry  out  the  requirements 
of  any  purchaser. 


Large  Railway  Wagons. — The  total  number  of  railway 
mineral  wagons  in  the  United  Kingdom,  including  those 
owned  by  traders,  may  be  taken  at  about  1,000,000,  of 
which     possiblj'     quite     mne-.teuths     are     wagons  of 
the  standard  10-ton  types,  although  many  of  them  are  not  - 
more  than  six  to  seven  tons,  and  some  have  only  three 
tons  capacity.    The  first  cost  of  these  1,000,000'  wagons, 
on   the   basis   of   £6  per  ton    of    capacity,    would  be 
£60,000,000,  whereas  on  the  basis  of  the  price  of  the 
larger  wagons,  taken  at  £300,  or  £10  per  ton  of  capacity, 
the   first   cost   would    be   £4  per  ton   more,  or,  say, 
£100,000,000  over  the  whole.    We  are,  of  course,  aware 
(says  the  Iron  and  Coal  Trades  Review)  that  the  number 
of  wagons  to  be  employed  would  be  less,  but  that  does 
not  alter  the  capacity  cost  per  unit.      Now,  as  it  is 
computed  that  the  private  traders,  mostly  as  coalowuers, 
own  one-half  of  the  total  mineral  wagons  in  the  countiy, 
it  is  clear  that  the  conversion  of  their  total  stock  from 
10-ton  four-wheelers  to  30-ton  eight-wheelers  would  'be  just 
one-half  of  the  figure  named,  or  £50,000,000  in  all.  Of 
course,  such  a  thing  as  the  conversion  of  the  whole  of 
the  rolling  stock  of  either  the  railway  companies  or  private 
traders  is  never  likely  to  take  place.    There  is  always  sure 
to  be  a  demand  in  this  country  for  10-ton  wagons,  or  at 
least  for  wagons  of  much  smaller  capacity  than  30  tons, 
both  for  the  coal  trade  and  for   other  descriptions  of 
traffic ;  but,  whatever  the  extent  of  actual  conversion  might 
be,   the  difference  stated,   under  existing  circumstances, 
would  be  proportionately  great.     Wagon  builders,  there- 
fore, if  they  are  to  carry  the  trade  with  them,  should  be 
able  to  reduce  their  charges  to  a  lower  level  than  they  seem 
hitherto  to  have  done  for  the  new  descriptions  of  high- 
capacity  wagons.    The  article  goes  on  to  point  out  that  it 
is  a  matter  for  regret  that  up  to  the  present  time  railway 
companies  have  usually  refused  to  make  any  concession 
to  traders  in  respect  of  the  use  of  larger  wagons.  There 
can  be  no  doubt  as  to  the  economy  of  the  large  railway 
wagon,  but  the  great  difficulty  is  to  co-ordinate  the  special 
interests  of  the  railway  companies,  the   railway  wagon 
owners,  and  the  colliery  proprietors.    Perhaps  the  ultimate 
solution  of  the  difficulty  may  be  found  in  the  railway 
I   companies  owning  their  own  rolling  stock. 
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THE  MODERN  RAILWAY  WAGON  AND  THE 
DETAILS  OF  ITS  DESIGN. 

By  George  Willans. 

{Continued  from  page  637.) 

Bearing  Springs,  varying  in  strength  in  accordance  with 
the  load  to  be  carried,  have  several  details  common  to  all 
designs.  The  centre  to  centre  distance  of  the  spring  shoes 
being  fixed  at  3  ft.  6  in.,  the  spring  is  of  course  limited  to 


plates,  it  will  be  seen  that  the  dimensions  are  most  suitable 
for  the  work. 

A  standard  sjjring  for  an  8-ton  to  lU-ton  wagon  is  shown 
by  hg.  47,  and,  similarly,  a  20-ton  wagon  spring  by  fig.  48. 
It  will  be  noticed  that  in  the  first  case  the  spring  plates 
are  |  in.  thick,  and  in  the  20-ton  spring  |  in.  thick.  There 
is,  of  course,  no  restriction  as  to  the  thickness  of  plate 
used,  provided  an  equal  strength  is  maintained,  and  springs 
are  frequently  made  with  different  thicknesses  and  numbers 
of  plates  to  carry  the  same  load. 


Fi'j.  47. 


Fio.  4S. 


this  length,  whilst  the  second  plate  should  be  bent  over  to 
eijgage  with  the  spring  shoe  bolt  about  1  in.,  the  ends  of  the 
succeeding  plates  should  be  tapered  off,  and  pi'ovided  with 
a  projection  engaging  in  a  corresponding  hollow  in  the 
upper  plate  to  j^revent  the  spring  drifting,  the  whole  being 
secured  by  a  wrought-iron  buckle  shrunk  on,  and  through 
which  a  \  in.  mild-steel  rivet  is  passed. 

There  is  considerable  diversity  in  the  number  of  plates, 
and  the  thickness  found  in  practice.  The  standard  practice 
(for  10-ton  wagons)  is  to  employ  eight  platens,  \  in.  thick 
and  4  in.  wide,  this  design  corresponding  to  the  formula 


Fio.  49. 


given  by  D.  K.  Clarke  for  the  safe  load  on  this  class  of 
spring,  the  formula  being : 

Safe  load  in  tons  =  ^-y- s-^—q 
J.  1  o  X  o 

where  B  =  width  of  plate  in  laches, 

T  =  thickness  of  plate  in  yVi"-> 
N  =  number  of  plates  in  spring, 
S  =  span  of  spring  in  inches.  1 

The  constant,  ITS,  is  sometimes  increased  to  14  or  15. 

Using  irS  as  the  constant  figure,  it  will  be  found  that 
a  spring  of  the  foregoing  dimensions  gives  a  safe  load  , 
of  rather  more  tlian  4  tons,  and,  taking  into  account  the 
exposure  to  the  weather,  and  consequent  corrosion  of  the 


The  ends  of  the  s^^ring  are  variously  made,  and  dift'er 
with  the  class  of  vehicle,  and  to  some  extent  the  individual 
ideas  of  the  designer.  Fig.  49  shows  the  end  plates  of  a 
spring  to  bear  on  a  spring  shoe,  as  in  the  previous  designs, 
but  diti'ering  in  liaving  tlie  end  of  the  second  plate  bent 


Fig.  50. 


round  as  shown,  the  safety  bolt  being  inserted  in  the 
opening  as  before.  The  object  in  so  bending  the  plate  is 
to  obviate  the  spring  falling  from  its  position  when  the 
wagon  is  lifted,  the  safety  bolt  retaining  the  weight  of 
the  spring.  It  is  obvious  that  this  design  is  practically 
unnecessary  when  a  good  design  of  axle  box  is  emj^loyed, 
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a.s  i)i-eviously  detjciibed,  whereby  the  weight  hus  merely 
t  j  be  taken  off  the  ajcle  box  requiring  exaiuiuation  or 
repairs,  and  wliicli  is  veiy  simply  done  by  placing  a  small 
"  journal  jack    under  the  axle  box. 

A  design  frequently  employed  on  guards'  vans,  and 
similar  vehicles,  is  shown  by  fig.  50,  whereby  the  spring- 
is  connected  to  the  hanger  by  means  of  the  Unks  and  pins 
as  shown.  Vehicles  with  tlie  springs  so  hung  ride  veiy 
ccmfortably,  the  links  taking  up  thej  spring  vibrations 
more  easily  tiian  when  the  spring  bears  directly  on  the 
spring  shoe. 


I 

Fio.  51. 


There  is,  however,  to  some  extent  a  disadvantage  in 
the  design,  inasmuch  as,  when  the  spring  is  undei'  load,  it, 
by  placing  a  teiisioual  load  on  the  spring  links,  and, 
tending  to  force  the  spring  hangers  together,  to  some 
extent  causes  a  "  hogging "  of  the  underframe,  though 
with  a  properly-designed  underframe,  especially  when  of 
steel,  this  disadvantage  cannot  be  considered  at  all  great. 

A  design  of  spring  hanger  and  bracket  suitable  for  boiler 
trucks  or  low-built  vehicles  is  shown  in  fig.  51.  It  will  be 
seen  to  consist  of  an  angle  bracket  riveted  to  the  under 
frame,  which  is  strengthened  locally  by  the  stiffening  plate 
shown,  and  the  link  hangers,  as  in  the  figure,  terminating 


more  readily — too  readily,  in  fact — to  the  action  of  the 
load,  and  for  this  reason  does  not  meet  with  approval, 
lacking,  as  it  does,  the  "  dampenuig  "  effect  of  the  frictional 
contact  of  the  plates  of  the  laminated  siiring. 

Of  spiral  springs,  the  ''  Timmis  "  patent  spring,  fig.  52, 
possesses  several  advantages,  and  is  considered,  on  account 
of  the  sectional  formation  of  the  coil,  to  off'er  considerably 
greater  resistance  than  a  T)lain  coil  spring,  and,  further, 
when  fully  compressed,  on  account  of  the  outer  projection 


Fio.  02. 


being  somewhat  thicker  than  the  inner,  and  bearing  on 
the  corresponding  hollow  in  the  coil  below,  to  minhnise 
the  breakages  of  this  class  of  spring. 

In  an  instance  where  these  springs  were  adopted  the 
vehicle  was  found  to  ride  most  comfortably  on  a  good  road  ; 
but  where  the  road  was  bad,  or  on  passing  cros.sings  and 
angles,  the  action  of  the  springs  was  too  "  lively,"  and 
caused  much  oscillation  to  the  vehicle.  It  would  appear, 
however,  that  if  the  number  of  springs  was  increased,  and 
so  have  a  greater  number  of  points  of  support,  as  in  the 


in  the  one  end  with  the  connecting  shackle  and  pin,  and  at 
the  other  with  the  adjusting  nuts,  by  means  of  which  the 
amount  of  weight  carried  by  the  spring  is  readily  adjust- 
able. A  similar  design,  but  witli  a  scroll-iron  hanger 
instead  of  the  angle  bracket,  is  frequently  used  for  carriage 
work,  and  makes  a  very  efficient  spring  connection,  although 
obviously  more  costly  than  the  previous  designs  shown, 
and  for  this  reason  is  not  so  frequently  met  with  in  wagon 
design  unless  for  some  special  reason. 

The  laminated  sprmg,  as  will  be  readily  observable,  is 
practically  the  standard  tj^ie  of  spring,  and  the  use  of 
spiral  springs  for  "  carrjdng "  purposes  is  not  often  met 
with.    The  spiral  spring,  from  its  construction,  responds 


laminated  spring,  much  of  this,  oscillation  would  have  not 
occurred.  It  is  noteworthy  that  the  bulk  of  the  electric 
cars  are  carried  on  spiral  springs,  and,  considering  the 
often  very  short  wheel  base,  they  as  a  rule  ride  very  easily. 

In  figs.  53  and  51  is  shown  an  adoption  of  the  spiral 
spring  for  "  carrying  "  purposes,  these  springs  being  fitted 
with  tlie  "  Macord  patent  dampener,"  whereby  the  frictional 
resistance  of  the  laminated  spring  is  to  a  great  extent 
rex'roduced. 

As  will  be  seen  from  the  sectional  illustration,  the 
"  dampener  "  consists  of  a  metal  sleeve  inserted  in  the 
bottom  of  the  spring.  Two  other  half-sleeves  project  down 
from  the  top  of  the  sj)ring  some  way  into  the  bottom  sleeve  ; 
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these  lialf-sleeves  have  the  top  part  of  the  flange  rounded 
somewhat,  so  that  they  bear  on  the  spring  shoe  near  the 
centre.  The  spiral  spring  -will  be  seen  to  bear  on  the  outer 
edge  of  the  flange;  the  half-sleeves  thus  become  rocking 
levers,  with  tlie  fulcrum  near  the  centre  of  the  spring  shoe. 
In  this  manner  the  upper  half-sleeves  are  put  into  close 
frictioual  contact  with  the  lower  sleeve,  thus  "dampening  " 
the  free  vibrations  of  the  spiral  spring,  in  the  same  manner 
as  does  the  frictional  contact  of  the  several  plates  of  the 
ordinary  laminated  spring. 


Fic.  54. 


of  what  is  kuowu  as  the  "  Red  Flag  Act  "  put  the  development 
of  road  traction  back  half-a-ceutury  in  this  country,  and  gave 
our  friends  on  the  continent  an  opportunity  which  they  have 
taken  advantage  of  to  the  full. 

Beuz,  of  Mannheim,  was  one  of  the  first  to  put  a  commercial 
vehicle  on  the  road  driven  by  an  engine  working  on  the  Otto 
cycle  principle.  Tlie  engine  was  horizontal,  and  was  placed  in 
the  rear  of  the  car,  belted  to  a  countershaft  running  across  the 
cen1;re,  the  countershaft  being  fitted  with  differential  gear,  and 
having  chain  sprockets  on  either  end.  Power  was  thus  trans- 
mitted by  chains  to  the  road  wheels.  In  this  vehicle  will  be 
perceived  the  germ  of  the  modern  motor  car. 

To-day  there  are  upwards  of  a  hundred  thousand  workmen 
employed  in  France,  directly  and  indirectly,  on  the  production 
of  motor  cars,  and  during  1903  there  were  imported  into  this 
country  motor  cars  to  the  value  of  .£1,800,000.  These  facts 
should  be  sufficient  to  create  great  interest  in  this  industry, 
and  to  overcome  the  lu-ejudiced  opposition  which  has  been 
shown  in  the  past. 


*  Paper  read  before  the  lubtitute  of  Engineers  and  Shipbuilders  in  Scot'aud,  on 
Apnl  2eth,  1904. 


MOTOR  CARS.* 


The  motor  car  has  had  a  very  chequered  career,  and,  but  for 
popular  prejudice,  there  is  no  doubt  that  the  great  bulk  of  the 
road  traction  would  have  been  conducted  by  motor  wagons  to- 
day. Cugnot,  about  the  year  1770,  constructed  a  gun  carriage 
j  propelled  by  steam,  and  between  the  years  18.32  and  1840  very 
promising  vehicles  were  made  by  Trevethick,  Gurney,  and  Walter 
Hancock.  Later,  other  constructors  came  into  the  held,  and  it 
appears  that  many  of  the  difficulties  which  they  had  to  con- 
tend with  were  being  overcome,  when  vested  interest  combined 
with  ignorance  prevailed  and   stopped  progress.    The  passing 


For  wagon  work  this  design  appears  to  offer  several 
advantages,  both  as  to  cheapness  and  simplicity.  It  is 
being  put  on  llie  market  by  Messrs.  Taite  and  Carlton,  of 
Queen  Victoria  Street,  E.G. 

(To  be  continued.) 


Impeoved  Torpedoes. — Important  experiments  in  progress  in 
connection  with  the  Whitehead  torpedo  give  promise  of 
materially  increasing  its  effectiveness  by  adding  to  its  range.  At 
jiresent  the  larger  size,  18  in.  in  diameter,  is  limited  to  2,000 
yards,  and  although  this  may  seem  satisfactory,  quick-firing  guns 
make  it  dangerous  for  any  light  craft  to  come  within  close 
enough  range  to  deliver  an  effective  blow  with  a  torpedo.  The 
experiments  now  being  made  have  proved  that  the  18  in.  torpedo 
can  be  made  to  travel  3,300  yards,  and  the  United  States 
authorities  are  going  even  further,  as  they  have  on  order  two 
t<jrpsdoes,  21  in.  in  diameter,  to  have  a  range  of  4,000  yards, 
iiiese  will  practically  double  the  destructive  capacity  of  the 
existing  weapons. 
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I  have  no  desire  to  make  this  an  historical  paper,  but  rather  to 
deal  with  the  various  parts  of  the  motor  car  from  the  time  that 
it  really  commenced  to  show  signs  of  being  adopted  for  every- 
day use,  and  the  deductions  and  theories  advanced  are  rather 
those  of  the  mechanical  engineer  than  of  the  scientific  expert. 


1  IG.  ]. 


To  make  discussion  easier,  it  might  be  better  to  deal  with  each 
item  in  connection  with  the  car  separately,  beginning  with 
fuel. 

Petbol. 

This  is  one  of  the  light  hydro-carbons,  distilled  from  crude 
petroleum.  The  two  essential  points  of  good  spirit  are  correct 
specific  gravity  and  purity.  The  specific  gravity  should  not  be 
less  than  '68  or  over  '70.  At  this  density  the  spirit  not  only 
vaporises  freely,  but  it  mi.xes  readier  with  the  air  than  would  a 
spirit  of  heavier  specific  gravity.  The  manufacture  of  petrol 
may  be  explained  in  a  few  words:  — 

A  large  fire  is  kindled  under  a  vat  which  contains  thousands 
of  galhnis  of  petroleum.  The  first  vapour  that  passes  off  is  the 
petrol  vapour.  This  is  conducted  through  a  worm  surrounded 
by  cold  running  water,  wliere  it  is  condensed  and  afterwards 
run  into  the  washing  tank.  The  washing  process  is  to  remove 
impurities.  Air  is  forced  through  a  pipe  at  the  bottom  of  the 
tank,  and  sulphuric  acid  is  forced  into  the  petrol  at  the  top. 
This  is  allowed  to  go  on  until  the  petrol  and  sulphuric  acid  are 
thoroughly  mixed,  when  the  process  is  stopped.  The  sulphuric 
acid  then  falls  to  the  bottom,  taking  with  it  the  impurities. 
Any  remaining  sulphuric  acid  is  removed  by  an  alkaline  mixture, 
which,  in  its  turn,  is  allowed  to  precipitate,  when  the  petrol 
is  considered  ready  for  the  market. 

Should  the  process  of  distillation  be  hurried,  or  the  temperature 
raised  too  high,  the  spirit  will  contain  a  proportion  of  the 
heavier  hydro-carbons,  and  if  not  thoroughly  washed  it  leaves 
a  deposit  of  pitchy  matter  on  the  valves  and  sparking  plugs, 
which  may  be  tlie  cause  of  much  trouble  to  motorists.  Tem- 
perature affects  the  specific  gravity  of  petrol  in  the  inverse 
ratio  of  two  to  one;  that  is  to  say,  if  the  temperature  is  raised 
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two  degrees,  the  specific  gravity  is  lowered  '1.  It  will  be 
seen  that  during  the  winter  months  the  specific  gravity  of  the 
petrol  may  be  from  I'O  to  1'5  greater  than  during  the  warmest 
part  of  the  year. 

Carburetter. 

The  carburetter  mostly  in  use  is  the  Daimler  type,  fig.  1. 
This  consists  of  two  essential  parts,  namely,  the  float  feed  and 
the  mixing  chamber.  The  petrol  is  either  forced  by  air  pressure 
into  the  float  chamber,  or  the  petrol  tank  is  placed  higher 
than  the  carburetter  so  as  to  ensure  gi'avity  feed.  A  constant 
height  of  petrol  is  niaintaiped  in  the  float  chamber  by  means 


of  a  needle  valve  which  passes  through  a  tube  in  the  float. 
The  needle  valve  is  operated  by  a  small  link  motion,  so  that 
as  the  float  rises  the  needle  sinks,  and  so  closes  the  opening  to 
the  petrol  tank.  The  valve  is  set  to  keep  the  heiglit  of  the 
petrol  about  ^  of  an  inch  from  the  nose  of  the  jet  in  the  mixing 
chamber.  The  air  opening  to  the  mixing  chamber  is  below 
the  jet,  so  that  the  inrushing  air  carries  with  it  the  petrol 
spray  from  the  jet  on  its  way  to  the  engine.  This  is  on>. 
of  the  simplest  forms  of  carburetters.  Many  devices  have  bees 
introduced  to  ensure  the  pulverisation  of  the  petrol  by  imping- 
ing it  against  serrated  cones  and  perforated  diaphragms,  but 
they  do  not  appear  to  give  any  better  result  than  the  system 
just  described,  fig.  2.  To  overcome  the  difficulty  arising  from  a 
variable  atmosphere,  it  is  usual  to  fit  an  air-regulating  lever. 
This  also  is  useful  when  a  variation  in  the  quality  of  petrol 
takes  place,  and,  as  a  rule,  the  motor  will  start  better  on  a  rich 
mixture,  this  being  obtained  by  partly  closing  the  air  intake. 

It  has  been  found  that  the  air  opening  should  vary  as  the 
speed  varies,  and  although  many  attempts  liave  been  made  in 
the  past  to  ensure  a  variable  air  opening  controlled  by  the 
speed  of  the  engine,  the  point  does  not  appear  to  have  had  tlie 
attention  it  deserved  until  the  introduction  of  the  "  Krebes " 
carburetter.  In  this  device  a  constant  air  opening  is  fixed 
sufficient  to  run  the  engine  at  about  200  revolutions  per  minute, 
and  as  the  speed  is  accelerated  the  area  of  the  opening  is 
increased  by  means  of  a  piston  valve  controlled  by  a  spring 
of  suitable  tension.  As  the  speed  increases,  and  more  air  is 
required  by  the  engine,  the  piston  valve  is  pulled  furtlicr  and 
further  through  its  cylinder,  opening  suitabl"  air  ports  on  the 
cylinder  walls;  thus  the  area  of  the  air  supply  is  governed  by 
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the  piston  speed  of  the  motor.  This  device  permits  the  engine 
to  be  run  quietly  at  a  very  slow  speed,  and  ensures  the  maximum 
power  being  given  off  at  any  speed  between  the  maximum  and 
minimum,  owing  to  the  fact  that  approximately  the  correct 
mixture  of  air  and  petrol  is  maintained.  It  will  be  observed 
that  the  success  of  the  device  depends  to  a  large  extent  on 
the  tension  of  the  air-inlet  valve  spring,  fig.  3. 

Other  devices  are  constructed  on  the  theory  that  correct 
mixture  at  all  speeds  can  only  be  obtained  by  introducing  an 
attachment  which  will  vary  the  petrol  supply  as  well  as  the 
air  supply.  This  is  done  in  one  way  by  fitting  a  needle  valve 
into  the  petrol  jet,  tile  air  inlet  being  through  annular  ports 
surrounding  the  jet.  These  ports  are  covered  by  a  flat-faced 
valve  of  suitable  shape  to  allow  the  mixture  to  pass  through  it. 
The  top  end  of  the  needle  valve  is  fixed  to  the  air-inlet  valve, 
and  operates  with  it,  fig.  4.  When  the  suction  stroke  takes 
place  the  air  valve  is  forced  from  its  seat;  at  the  same  time 
the  needle  valve  in  the  jet  is  lifted.  When  the  piston  reaches 
the  end  of  the  suction  stroke,  the  air-inlet  valve  immediately 
returns  to  its  seat,  bringing  with  it  the  needle  valve,  and 
closing  the  petrol  jet.  This  system  has  something  to  recom- 
mend it,  for  when  running  at  a  slow  speed  with  reduced  air- 
inlet  area,  there  is  a  tendency  for  too  much  petrol  to  be 
drawn  from  the  jet,  and  this  results  in  a  desposit  being  left 
on  the  sparking  plugs  and  valves,  showing  a  waste  of  petrol  when 
the  area  of  the  air  inlet  only  is  made  variable. 

Some  carburetters  are  in  use  (chiefly  in  America)  without 
a  float  feed.  Such  a  carburetter  consists  merely  of  a  casting  con- 
taining a  mushroom  valve  held  on  its  seat  by  a  spring  of 
suitable  tension.  The  inrushing  air  forces  the  valve  open  from 
the  valve  seat.  A  small  hole  is  drilled  through  the  valve  seat 
into  a  boss,  which  is  piped  up  to  the  petrol  tank.  This  boss 
contains  a  small  screw  valve  for  the  purpose  of  reoulating  the 
supply  of  petrol.  This  is  perhaps  the  very  simplest  form  of 
carburetter  in  use,  and  certainly  for  launches  it  wmild  apjjear 
to  have  advantages  over  any  other.  The  petrol  cannot  over- 
flow the  jet,  as  it  may  do  in  the  float- feed  type  should  there 
be  a  sea  running,  fig.  5. 
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All  carburetters  should  have  a  heatiug  jacket  round  the 
mixing  chamber,  as  the  intense  cold  caused  by  evaporation 
freezes  the  moisture  in  the  air,  and  so  chokes  up  the  working 
parts  of  the  device  as  well  as  the  air  opening.  As  a  rule,  heated 
air  obtained  from  the  vicinity  of  the  exhaust  pipe  is  taken  into 
the  intake  pipe,  and  this  is  a  very  good  practice.  On  some 
carburetters  the  mouth  of  the  intake  pipe  is  belled  out,  and 
covered  with  a  fine  wire  gauze  for  the  purpose  of  straining  the 
moisture  from  the  air  before  entering  the  carburetter. 


Fio.  4.  Fio.  5. 


Ignition. 

The  system  fitted  on  the  large  majority  of  cars  is  known  as  the 
high  tension  system.  Many  types  of  storage  cells  are  in  use. 
Generally  two  cells  are  adopted,  giving  4  volts  and  from  10  to 
50  ampere  hours.  To  obtain  the  spark  at  the  firing  plug,  the 
current  is  conducted  through  a  make  and  break  device  fitted 
on  the  half-time  shaft  of  the  motor.  This  device  consists  of  a 
ring  of  wood  fibre  into  which  metal  stri2JS  are  fitted,  having 
terminals  to  which  storage  cells  are  wired.  The  current  is 
then  conducted  through  the  induction  coil  fitted  with  trembler 
blades,  and  from  it  to  the  sparking  plug,  the  circuit  being 
■completed  through  the  engine.  This  system  leqiiires  little 
attention  beyond  being  kept  clean.  The  platinum  points  on 
the  trembler  blades  require  filling  from  time  to  time.  The 
metal  plates  in  the  make  and  break  burn  just  at  the  point  of 
breaking  contact.  This  can  easily  be  remedied  by  skimming 
up  in  the  lathe.  The  cells  can  be  recharged  through  a  16  c.p. 
lamp.  The  platinum  tips  of  the  sparking  plugs  also  require 
cleaning  occasionally. 


Fio.  6.  Fia.  7. 


Magneto  ignition  is  often  fitted,  but  in  the  majority  of  the 
designs  the  moving  mechanical  parts  are  very  small.  'ITiis  is 
a  source  of  trouble,  and  no  doubt  is  the  reason  why  the  system  has 
not  been  more  generally  adopted.  A  shield,  having  slots  cut  in 
it,  is  mounted  between  the  magnet  and  the  armature,  and  is 
made  to  oscillate  by  means  of  a  small  crank  or  eccentric  on  the 
engine  shaft.  The  shield  interrupts  the  magnetic  lines  from  the 
magnet,  and  as  it  oscillates  the  current  is  alternately  made  and 
broken,  the  current  being  conducted  to  a  make  and  break  device 
in  the  cylinder  head,  figs.  6  and  7. 

{To  he.  rniili/iiicd.) 


REFUSE  DESTRUCTION    BY  BURNING,  AND 
THE  UTILISATION  OF  HEAT  GENERATED.* 

(Continued  from  page  6S8.) 
In  order  to  give  an  indication  of  the  temperatures  reached  in 
steam-raising  destructor  plants,  the  author  has  collected  from 
time  to  time  a  number  of  articles  which  have  passed  through  the 
furnaces,  from  which  it  appears  that  such  metals  as  cast  steel, 
cast  and  wrought  iron,  cojiper,  brass,  etc.,  frequently  reach  a 
molten  state.  The  furnaces  have  now  been  in  daily  use  for  sii 
years,  and  it  is  interesting  to  find  that  the  firebars  are  even 
now  in  good  condition,  and  show  very  little  sign  of  deterioration. 

The  firebrick  linings  of  the  furnaces  are  found  to  last  well, 
and  do  not  often  require  renewing ;  repairs  are  occasionally 
necessary  in  connection  with  the  firebrick  arches,  principally  on 
account  of  damage  done  by  stoking  irons.  A  somewhat  novel 
system  of  storing  hot  feed  water  is  in  use  (sometimes  called 
thermal  storage).  The  reason  that  led  to  its  adoption  was  that, 
at  the  inception  of  the  combined  scheme,  it  was  not  thought 
that  for  some  time  at  least  the  demand  for  electric  current 
would  be  very  great,  and  that  during  the  hours  of  daylight,  when 
refuse  was  of  necessity  being  burned,  it  was  feared  that  some  of 
the  heat  would  be  lost  owing  to  the  small  demand  for  steam. 

It  was  therefore  decided  to  install  Halpin's  thermal  storage 
system,  with  a  view  of  storing  up  heat  in  the  form  of  water  at  a 
high  temperature,  figs.  3  to  5.  The  storage  vessel  was  originally 
connected  to  the  main  line  of  steam  pipes,  with  a  view  to 
its  being  gradually  filled  by  pumping  in  cold  feed  water,  which 
would  be  heated  by  means  of  spare  heat  generated  in  the  refuse 
furnaces  during  the  daytime.  The  intention  was  that  a  portion 
of  the  steam  raised  in  the  boilers  of  the  destructor  plant  would 
be  used  as  required  for  the  engine  driving  the  electric  generators, 
and  the  balance  passed  over  to  the  thermal  storage  vessel,  where 
it  would  part  with  its  heat  to  the  feed  water.    The  engines  were 
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designed  to  have  adjustable  cut-offs  so  as  to  drive  their  full  load 
with  pressure  varying  from  2001b.  to  1201b  per  square  inch. 
The  object  aimed  at  was  to  fill  up  the  thermal  storage  vessel  at 
times  of  low  load  with  water  at  a  temperature  corresponding  to 
a  pressure  of  2001b.  per  square  inch,  and  at  the  time  of  greatest 
demand  for  current,  not  only  feed  the  boiler  from  the  storage 
tank,  but  by  the  evaporation  of  the  hot  water  as  the  pressure 
fell  steam  would  be  given  off  to  augment  that  supplied  by  the 
ordinary  boilers.  The  process  would  proceed  until  the  pressure 
reached  the  lowest  point — i.e.,  1201b.,  by  which  time  it  was 
thought  that  the  time  of  maximum  demand  would  have  passed, 
and  that  the  ordinary  boilers  would  be  able  to  cope  with  the 
load.  The  dotted  circles  shown  on  fig.  5  represent  positions 
provided  for  additional  vessels  if  required.  This  accounts  for 
the  provision  of  heavy  structional  ironwork,  which  has  since 
proved  unnecessary,  also  the  extensive  system  of  steam  mains. 
In  practice  things  worked  out  very  dilTerently.  First  it  was 
found  that  pumping  cold  water  into  the  vessel  into  which  H.P. 
steam  was  being  admitted  caused  such  a  water  hammering  that 
the  practice  had  to  be  discontinued  forthwith,  and  it  was  found 
necessary  to  partially  heat  the  feed  water  by  passing  it  through 
a  Green's  economiser  before  putting  it  into  the  thermal  storage 
vessel;  this,  however,  effectively  got  over  the  difficulty. 
Secondly,  by  the  autumn  of  1897  the  demand  for  steam  during 
the  daytime  had  reached  nearly  the  limit  of  heat  it  was  possible 
to  get  from  the  refuse  furnaces;  so,  having  nothing  to  spare 
from  that  source,  no  additional  thermal  storage  vessels  were 
necessary. 

The  boiler  feed  is  now  furnished  by  a  Weir  pump  which  forces 
the  cold  water  through  a  Green's  economiser,  where  it  is  heated 
to  a  temperature  varying  with  the  load,  although  at  light  loads 
a  maximum  temperature  of  250  deg.  Fah.  has  been  reached.  Tlie 

"  P.iper  read  before  the  Chicago  Meeting  of  the  Institution  of  Mechanical 
Engineers  by  Jlr.  C.  N.  Russell 
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feed  then  passes  into  the  thermal  storage  vessel,  figs.  3  to  5, 
fixed  at  a  level  of  about  20  ft.  above  the  boilers.  This  vessel  is 
simply  a  cyliBdrical  shell  30  ft.  by  8  ft.,  which  is  used  for  storing, 
during  the  hours  of  light  load,  hot  water  with  which  the  boilers 
are  fed  directly  by  gravity. 

Most  of  the  lime  in  feed  water  comes  down  in  the  feed- 
storage  vessel ;  the  amount  taken  out  of  the  vessel  after  a  run  of 
seven  months  was  little  short  of  1  ton  after  being  dried.  The 
deposit  in  the  economiser  tubes  was  less  than  'l,^in.  in  thickness; 


F.o.  6. 

it  was  of  a  harder  nature  than  that  in  the  feed-storage  vessel, 
and  could  be  removed  by  a  scraper.  The  boiler  tubes  were 
frequently  examined  and  were  found  fairly  clean,  the  deposit 
in  the  tubes  amounting  to  an  average  of  ^j^^ 

This  system  of  feed  storage  has  undoubtedly  contributed 
considerably  to  the  success  of  the  plant  generally;  it  enables  the 
engineer  in  charge  of  the  steam-raising  plant  to  store  hot  feed 
water  during  about  eighteen  hours  out  of  the  twenty-four,  so 
that  at  the  time  of  maximum  load  the  vessel  is  about  two-thirds 
full  of  feed  water  at  a  pressure  and  temperature  equal  to  that 
of  the  boilers.*  Tests  have  been  made  on  several  occasions,  when 
the  demand  for  electricity  has  been  within  the  range  of  the 
refuse  furnace  to  supply  the  necessary  heat,  and  when,  of 
course,  no  coal  was  used.  The  results  showed  0  95  lb.  of  water 
evaporated  at  a  steam  pressure  averaging  130  lb.  for  1  lb.  of 
refuse  burnt.  A  considerable  reduction  must,  however,  be 
made  in  these  figures  when  taken  over  say  twelve  months. 
Damp  weather  (which  affects  the  quality  of  the  refuse),  low 
barometric  pressure,  choked  flues,  warped  doors,  the  starting  up 
of  furnaces,  etc.,  may  easily  bring  down  the  average  results 
over  a  lengthy  period  to  0"5  lb.  of  water  for  1  lb.  of  refuse  burned. 
The  existing  vessel  has,  however,  proved  most  serviceable  for 
the  storage  of  hot  feed  water,  and  as  a  means  of  removing  the 
impurities  from  the  feed  water  before  it  reaches  the  boiler.  The 
economiser  was  not  erected  until  some  time  after  the  works 
were  opened,  as  it  was  not  anticipated  that  the  temjjerature  of 
flue  gases  would  warrant  its  insertion.  However,  after  the 
plant  had  been  running  steadily  for  some  time,  and  careful 
tests  had  been  taken,  it  was  found  that  the  flue  gases  at  the 
base  of  the  chimney  had  a  maximum  temperature  of  700  deg. 
Fah. 

Adjoining  the  refuse  destructor  and  electro-generating  station 
are  situated  the  public  baths  and  wash-houses,  which  contain— 

1  Swimming  bath,  100  ft.  by  40  ft. 

1  „  „       75  ft.  by  34  ft. 

76  Slipper  baths. 
50  Troughs  for  clothes  washing. 

The  exhaust  steam  after  leaving  the  engines  (non-condensing) 
in  the  generating  station  is  carried  by  a  16  in.  pipe  to  the  baths, 
fig.  7,  where  it  is  put  through  heaters  which  supply  all  the 
hot  water  necessary  for  the  whole  of  this  large  institution. 
Live  steam  is  also  supplied  direct  from  boilers  for  clothes 
boiling,  etc. 

This  scheme  for  heating  the  whole  of  the  baths  and  wash- 
houses  has  proved  eminently  successful,  and  has  excited  a 
great  amount  of  interest  among  municipal  authorities.  No 
charge  whatever  is  made  to  the  baths  for  any  exhaust  steam. 
A  charge,  however,  of  not  quite  ^6250  (or  |1,250)  per  annum 
is  made  for  the  live  steam.  The  arrangement  is  a  very 
economical  one  for  the  baths  department,  and  worthy  of  serious 

*  For  full  details  of  thermal  storage  system  as  applied  to  ordinal  y  steam- 
raiting  plants,  seo  paper  on  "  Kconomy  of  Fuel  in  Electric  Generating  Stations," 
by  H.  McLaren,  M.I.Mech.E.,  Proceedings,  Institution  of  Mechanical  Engineers, 
29th  July,  1903. 


corsideration  in  cases  where  exhaust  steam  is  available.  The 
Free  Library,  situated  close  by,  is  heated  by  exhaust  steam 
from  the  feed  pumps. 

The  amount  of  refuse  destroyed  is  between  25,000  and  26,000 
tons  per  annum.  The  residue  (or  clinker)  amounts  to  from 
33  to  35  per  cent  of  the  weight.  The  cost  for  labour  for  burning 
the  refuse  is  very  high  compared  with  that  at  other  destructor 
plants,  and  is  one  of  the  most  serious  factors  for  consideration. 
The  nearer  a  destructor  is  to  the  centre  of  a  large  city,  the 
greater  will  be  the  wage  bill,  and  this  fact  must  be  borne  in 
mind  in  considering  any  new  scheme:  — 

Per  ton. 
s.  d. 

Cost  for  handling  and  burning  refuse,  including  yard 

men — average   2  6 

Clerks  and  establishment  charges   0  Hi 

[Repairs  and  maintenance  of  cells  and  plant  and  cost  of 

engineering  stores    0  10 

Total   3  84 

The  average  number  of  men  employed  in  actually  handling  tlie 
refuse  (per  shift  of  8  hours)  :  — 

Furnace  men    4 

Top  men    3 

Lift  men    1  \  daytime 

Yard  men  (labourers)   2  J  only. 

Foreman  in  charge  of  shift    1 

The  above  figures  are  for  the  fifth  year's  working,  when  con- 
siderable repairs  were  necessary  to  the  furnace,  linings,  doors, 
etc.  The  works  are  run  on  the  eight-hour-shift  system,  seven 
days  per  week. 

The  amount  of  electric  energy  consumed  in  the  burning  and 
handling  of  25,000  tons  of  refuse  is  as  follows:  — 

Units  per  ton. 

Electric  fans    4  0 

Electric  lifts  and  trucks    0  5 

Electric  lighting   0"48 

Total   4-98 

The  cost  of  the  destructor,  including  furnaces,  £15,0C0 

flues,  buildings,  portion  of  cost  of  chimney,  V  or 

constructional  ironwork,  etc.  J  $75,000 

The  cost  of  chimney  was  £2,790,  two-thirds  of 

which  was  charged  to  the  destructor  and  one-  \-  $13,950 
third  to  the  electric  generating  department  . . . 


Fio.  7. 

Tlie  residue  from  London  refuse  consists  of  appro.ximately — 

Per  cent  of 
refxise. 

Common  clinker   30 

Fine  ash    3 

Flue  dust   0-5 

Old  tins  and  iron    0"5 

Total   34 

(To  he  continued.) 
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MODERN    IRONFOUNDRY  PRACTICE.* 

Bv  GEOr  R.  Bale,  Assoc.  M.  Inst. C.E. 

For  making  these  transverse  tests  cif  cast  iron  small  special 
testing  machines  are  usually  employed,  although  when  the 
foundry  is  attached  to  an  engineering  works  provided  with 
a  powerful  testing  machine  the  equipment  of  the  hitter 
generally  includes  a  set  of  special  transverse  or  cross- 
breaking  shackles  with  which  the  tests  of  cast-iron  liais  are 
made.  Fig.  279  illustrates  a  small  machine  made  by  Messis. 
W.  and  T.  Avery  Limited,  Soho  Foundry;  Birmingham,  for 
tests  of  this  kind.  The  capacity  of  this  machine  is  40cwt., 
and  it  is  suitable  for  determining  the  transverse  breaking 
strength  of  cast-iron  bars  2  in.  by  1  in.  section,  or  less,  and 
up  to  3  ft.  between  supports.  The  base  plate  is  slotted  to 
receive  the  dogs,  which  are  provided  witii  hardened  knife- 
edges  against  which  the  specimen  under  test  bears.  These 
dogs  are  adjustable  to  suit  different  lengths  of  bars,  the  base 
being  graduated  so  that  the  specimens  may  be  accurately 
positioned,  either  1  ft.,  2  ft.,  or  3  ft.  between  supports.  A 
cast-iron  standard  is  bolted  to  the  base  plate,  fitted  with 
hardened  steel  bearing  blocks,  upon  which  the  fulcia  knife- 
edges  of  the  steelyard  rest.  The  steelyard  is  graduated  up 
to  the  full  capacity  of  the  machine,  thus  dispensing  entirely 
with  loose  weights ;  it  is  provided  with  a  sliding  poise  for 
the  purpose  of  maintaining  it  in  equilibrium  and  indicating 
the  loarl.  To  ensure  the  load  being  steadily  and  evenly 
applied  a  small  hand-wheel  is  fitted  to  the  poise  Ibr  pro 
pelling  the  latter.    The  load  is  applied  by  means  of  a  screw 


,Fio.  27!'  — Aveiy's  Transverte  Testing  Macbine. 


actuated  by  a  hand  wlieel  and  working  through  a  stirrup, 
which  at  its  lower  end  is  provided  with  a  hardened  knile- 
edge  wliich  bears  against  the  underside  of  the  specimen  at 
mid-length  between  the  supporting  dogs.  A  graduated  scale 
and  pointer  is  attached  to  the  machine  for  indicating  the 
deflection  of  the  specimen  when  under  load. 

In  Denison's  transverse  testing  machine,  illustrated  at 
fig.  280,  the  travelling  poise-weight  is  propelled  along  the 
steelyard  by  means  of  a  screw  operated  by  the  smaller  hand- 
wheel  seen  at  the  front  of  the  machine,  and  so  cannot  slip 
forward  when  the  specimen  breaks.  After  a  test  the  poise- 
weight  can  quickly  be  brought  back  to  zero  by  its  handle, 
which  disengages  the  nut  from  the  traverse  sciew.  The 
steelyard,  or  indicating  lever,  is  graduated  by  dividing  engine 
up  to  the  full  capacity  of  the  machine,  40  cwt.  The  general 
character  of  the  machine  is  well  shown  in  fig.  280.  It  is  of 
the  usual  single  lever  type,  and  as  ordinarily  arranged  it  is 
adapted  for  breaking  cast-iron  sample  bars  2  in.  by  1  in., 
placed  edgeway  under  bearings  3  ft.  apart,  and  also  bars  of 
1  in.  square  section  under  bearings  I  ft.  apart.  These  bars 
are  passed  under  the  studs  shown  at  the  base  of  the 
machine  and  over  a  knife-edge  link  which  is  coupled  to  the 
lever  above.  These  studa  under  which  the  bars  lie  are 
removable.  In  operation  the  whole  superstructure  of  the 
machine  is  raised  bodily  between  fixed  standards  by  means 
of  a  screw  actuated  through  gear  wheels  by  the  larger  hand- 
wheel.    By  this  upward  motion  of  its  supports  the  steelyard 

*  For  previous  article  see  page  615. 


is  tilted,  being  connected,  as  stated,  to  the  knife-edge  under 
the  test  bar,  and  the  jockey  weight  is  then  advanced  along 
the  steelyard  so  as  to  restore  it  again  to  a  horizontal  position. 
The  deflection  of  the  specimen  is  shown  on  an  engraved 
index  plate.    These  machines  have  been  supplied  by  the 


Fio.  280. — Dennison's  Transverse  Testing  Machine. 

makers,  Messrs.  Samuel  Denison  atid  Son,  Hunslet  Foundry, 
Leeds,  to  many  of  the  largest  fouudiies  both  in  this  country 
and  abroad. 

The  machine  shown  at  fig.  281  is  manufactured  by  the 
Glenfield  Company  Limited,  Kilmarnock,  and  finds  much 
favour  amongst  the  pipe-founders.  It  is  arranged  for  break- 
ing 2  in.  by  1  in.,  or  I  in.  square  bars,  between  supports 
either  3  ft.  or  4  ft.  apart.  '  The  indicating  arrangement  on 
this  machine  is  self-acting,  and  an  index  shows  the  deflection 
of  the  bar  to  the  third  decimal.  At  the  Woodside  Works  of 
Messrs.  Ciochrane  and  Co.,  Dudley,  the  iron  used  for  pipe- 
founding  is  subjected  to  transverse  test  on  one  of  these 
machines.  Several  bars  are  cast  from  each  run  of  pig,  and 
then  maciiined  and  emery-ground  to  the  following  dimen- 
sions, viz.,  3  fr.  6  in.  long  by  2  in.  deep  and  1  in.  thick,  each 
bar  weighing  about  2 1  lb.  These  are  tested  on  edge  with 
the  supports  3  ft.  apart.    The  load  is  applied  gradually  by 


Fio.  281. 


the  weight  being  drawn  by  cords  along  the  scale  beam,  when 
a  load  of  from  28  c At.  to  30  cwt.  is  frequently  attained 
before  fracture  occurs,  the  deflection  reaching  |  in.  siu)rtly 
before  fracture. 

For  transverse  tests  of  cast-iron  bars  the  American 
Foundry-men's   Association    Committee    have  chosen  tiie 
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distance  between  supports  of  12  in.  This  was  selected  after 
mucli  consideration,  being  convenient  to  handle  and  cast. 
This  comparatively  short  span  is  also  advantageous  in  that 
an  increased  length  makes  the  test  less  severe,  with  a  given 
speed  of  testing,  since  the  time  element  makes  itself  felt. 
Again,  in  determining  the  behaviour  of  tlie  material  under 
sudden  stresses,  a  12  in.  span  is  fomid  to  be  sufficiently  long  i 
to  give  trustworthy  results.  A  series  of  experiments  with 
varying  spans  was  carried  out  by  the  above-mentioned  com- 
mittee as  follows  :  Six  patterns  were  made  of  a  bar  2  in. 
square  and  something  over  16  in.  long,  from  which  tix 
castings  were  made  from  the  .  same  metal,  and  the  whole 
operation  repeated  five  times  in  order  to  obtain  fair  average  j 
results.  The  specimens  were  tested  transversely,  the  length 
of  span  being  varied  by  equal  increments  from  6  in.  to  16  iu. 
The  results  showed  that  rupture  took  place  at  stresses  which  ' 
decreased  almost  uniformly  as  the  span  increased.  i 

(To  he  continued.)  | 


NEW  TYPE  OF  POWERFUL  BOGIE  EXPRESS 
LOCOMOTIVES  FOR  THE  WESTERN 
AUSTRALIAN  GOVERNMENT  RAILWAYS. 

We  give  an  illustration  herewith  of  one  of  thirty  powerful 
fxiiress  locomotives  which  have  recently  been  erected  by  the 


clothing  the  boiler  and  cylinders,  the  latter  being  fitted 
with  piston  valves  worked  by  Walschaert's  motion.  A 
water  service  is  provided  for  the  leading  bogie  wheels,  as 
also  for  the  leading  and  trailing  and  coupled  wheels,  but 
the  middle  coupled  wheels,  being  without  flanges,  do  not 
require  this.  The  engine  and  tender  are  fitted  with  the 
automatic  vacuum  brake  acting  on  the  six-coupled  wheels 
of  the  engine  and  the  eight  wheels  of  the  tender,  whilst 
a  hand  brake  is  also  supplied  to  both  the  engine  and  the 
tender.  The  tender  has  <i.  carrying  capacity  of  4i  tons 
of  coal  and  2,200  gallons  of  water.  The  weight  of  the 
engine  in  running  order  is  distributed  as  follows  :  On  the 
bogie,  1 1  tons  1  cwt.  1  qr. ;  on  the  front  driving  axle, 
11  tons  10  cwt.  ;  on  the  middle  driving  axle,  11  tons 
19  cwt. ;  on  the  rear  driving  axle,  11  tons  6  cwt. ;  and  on 
the  trailing  axle,  5  tons  8  cwt.  .3  qr.  The  driving  wheels 
are  4  ft.  G  in.  in  diameter,  the  first  and  second  pair  being 
5  ft.  apart,  while  the  distance  between  the  second  and 
third  pair  is  6  ft.  The  front  bogie  wheels  are  2  ft.  6  in. 
in  diameter,  with  a  wheel  base  of  5  ft.  10  in.  The  trailer 
wheel  is  also  2  ft.  6  in.  in  diameter,  placed  h  ft.  9  in. 
(centre  to  centre)  from  the  back  driving  wheel.  The 
tender  is  on  two  bogies,  the  wheels  being  2  ft.  G  in.  in 
diameter,  and  the  wheel  base  of  each  i  ft.  6in.,  the 
distance  between  the  second  and  third  wheels  being  5  ft. 
The  total  length  of  engine  and  tender  over  buffers  is 
54  ft.  4}  ft.  The  locomotives,  which  are  built  for  .3  ft.  6  in. 
gauge,   and   have  a   beautifully-symmetrical  appearance. 


POWERFUL  BOGIE  EXPRESS  , LOCOMOTIVE  FOR  THE  WESTERN  AUSTRALIAN  GOVERN.MENT  RAILWAYS. 


Vulcan  Foundry  Goiiqjany  Limited,  of  Newton-le-Willows, 
Lanes.,  to  the  order  of  the  Western  Australian  Govern- 
ment Railway  DepartiiK'iif .  The  locomotives,  as  will  be 
seen  from  the  pliotograpli,  are  of  the  well-known  "  4-6-2  " 
type,  and  have  cylinders  17  in.  in  diameter,  with  a  stroke 
of  23  in.  The  total  heating  surface  is  1,418  square  feet, 
to  which  the  tubes  contribute  1,300  square  feet,  and  the 
firebox  the  remaining  118  square  feet.  The  firebox  is 
8  ft.  9  in.  in  length,  and  the  barrel  is  11  ft.  1  in.  in  length 
l)y  4  ft.  11  in.  in  diameter.  The  firegrate  aiea  is  19  25 
square  feet,  and  the  working  pressure  17.")  H).  per  square 
inch.  The  total  height  of  the  engine  is  12  ft.  7  in.,  the 
distance  from  the  rails  to  the  centre  of  the  barrel  being 
6  ft.  10  in.  Taking  90  per  cent  of  the  boiler  pressure,  the 
tmctive  power  of  each  of  these  engines  is  19,3871b.  The 
boiler  barrel  and  firebox  shell  are  made  of  Yorkshire  iron, 
and  the  firebox  of  copper,  and  tubes  of  Allen  Everitt's 
'patent  Koro  l)rand  copper.      Silicate  cotton  is  used  for 


have  been  erected  by  the  Vulcan  Foundry  Limited,  under 
the  directions  of  Messrs.  Carruthers  and  Elliott,  con- 
sulting engineers,  of  13,  Victoria  Street,  Westminster. 


The  Marvo  Eailway. — A  short  endless  track  in  the  shape 
of  the  figure  8  of  this  new  type  of  railway  has  been  constructed 
for  recreative  purposes  at  Kilmaniock.  The  inventor  has  many 
claims  for  superiority  of  his  system.  Only  two  rails  are  em- 
ployed, an  under  bearing  rail  and  an  overhead  guiding  rail. 
He  states  that  it  is  found  by  experiment  that  if  the  under  wheels 
are  doubly  grooved  so  as  to  run  on  a  rail  with  a  convex  upjx'r 
surface,  and  the  guide  rail  formed  one  ooutinuous  groove,  in 
section  approaching  to  the  shape  of  the  capital  letter  U  turned 
upside-down,  tlie  guide  wheel  running  within  it  would,  on  a 
straight  track,  scarcely  ever  touch  the  inside  of  the  rail.  This 
gives  rise  to  the  claim  that  the  greatest  possible  speed  becomes 
attainable.  Simplicity  of  construction,  minimum  of  friction, 
and  safety,  and  reduction  of  cost,  are  important  features.  It 
shoTild  also  be  stated  that  the  Rev.  R.  Riach  Thom,  the 
inventor,  adopts  stationary  eugiiies  and  electric  traction  with  the 
use  of  light  carriages. 
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THE  LAWRENCE  PATENT  COMBINED  FEED 
WATER  HEATER  AND  EXHAUST  STEAM 
SOFTENER. 

All  large  steam  users  now  recognise  tlie  impoi'tance  and 
economy  to  be  gained  by  the  efficient  removal  of  oil  from 
the  exhaust  steam  before  the  condensed  water  is  passed 
again  into  the  boiler,  and  many  appliances  have  been 
brought  out  to  accomplish  this.  In  the  apparatus  known 
as  the  Lawrence  patent  feed  water  heater  and  exhaust 
steam  softener,  manufactured  by  the  Lawrence  Water 
Softener  and  Sterilizer  Company  Limited,  heat  from  tlie 
exhaust  steam  is  utilised  to  heat  the  feed  water,  while 


reagent  to  tJie  ebullition  chamber.  The  cold  water  enters 
the  apparatus  at  the  top  from  the  storage  tank,  the  water 
level  of  the  soft  water  reservoir  being  kept  constant  by  a 
regulating  valve.  After  falling  througih  the  upper  trap 
the  water  passes  over  a  series  of  discs,  alternately  on  the 
outside  or  inside.  These  discs  are  turned  up  at  the  edges, 
forming  "\-shaped  notclies,  thus  dividing  the  waiter  into  a 
number  of  fine  streams,  so  as  to  bring  it  into  close  contact 
with  the  exhaust  steam  which  is  passing  upwards.  The 
water,  which  is  now  boiling  and  is  robbed  of  most  or  all 
of  its  temporary  hardness,  passes  down  the  central  pipe 
into  the  lower  chamber.  While  passing  down  this  pipe 
tlie  removal  nf  permanent  liardness  by  means  of  chemicals 
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both  the  incoming  feed  water  and  the  condensed  water 
from  the  exhaust  are  being  softened  and  the  oil  removed 
from  the  latter. 

As  will  be  seen  from  the  illustration,  the  apparatus  is 
fitted  with  a  lower  ebullition  chamber,  where  the  water  is 
kept  boiling  for  a  few  minutes  by  means  of  a  very  small 
quantity  of  live  steam.  The  live  steam  jet  is  onJy  required 
in  water  containing  magnesia,  or  where  eveiy  particle  of 
temporary  hardness  is  to  be  removed.  In  cases  where  the 
permanent  as  well  as  the  temporary  hardness  is  to  be 
removed,  a  simple  chemical  attachment  is  fixed  on  the 
side  of  the  vessel,  and  supplies  a  small  quantity  of  the 


is  effected,  and  at  the  bottom  the  water  is  met  by  a  steam 
jet  and  passes  upwards,  depositing  the  residue  of  lime 
and  maigniesia  salts  on  the  locator  plates,  finally  falling 
over  into  the  soft  water  reservoir,  from  which  it  may  be 
pumped  at  close  on  iboiling  temperature.  The  exhaust 
steam  enters  at  the  right-hand  side,  near  the  bottom  of 
the  apparatus,  and  is  robbed  of  the  suspended  oil  in  the 
steam  cleaner,  after  which  it  passes  through  the  elbow 
into  the  upper  chamber,  and  thus  heating  the  feed  water. 
The  steam  not  condensed  in  the  apparatus  is  removed 
to  the  atmosphere  at  the  top.  The  makers  state  that  for 
the  liest  efficiency  the  weight  of  the  exhaust  steam  should 
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not  be  less  than  oiie-fiftli  of  the  weight  of  water  to  be 
softened.  Tlie  apparatus  can  be  supplied  either  witli  or 
without  tlie  steam  cleaner. 


A   NEW   VENTILATING  FAN. 

There  has  recently  been  jilaced  on  the  market  a  ventilating 
fan  suitable  for  table  and  indoor  purposes.  It  is  some- 
what similar  in  appearance  to  tJie  electric  fan,  but  has 
the  great  -merit  of  requiring  no  cm-rent  or  electric  installar 
tion  to  work  it,  and  is  consequently  free  of  any  upkeep 
charges  or  working  expenses. 

A  general  view  is  shown  in  the  illustration,  from  which 
it  will  be  seen  that  it  is  quite  portable  and  can  be  can-ied 
to  any  part  of  a  building  or  room,  there  being  no  trouble- 
some wires  or  cords  attached  to  it. 

The  case  contains  a  special  forni  of  moto)-,  which  can 
be  re-wound  at  any  interval  as  required.  Type  No.  1  has 
a  fan  10  in.  in  diameter,  and  will  run  for  about  1|  hours, 
producing  a  light,  agreeable  ventilation.  Type  No.  2,  witli 
a  9  in.  fan,  runs  for  a  slightly  less  time  and  gives  a  stronger 


ventilation ;  whilst  type  No.  .3,  fitted  with  an  8  in.  fan, 
will  run  for  three-quarters  of  an  horn',  producing  a  strong 
ventilation  suitable  for  smoke,  billiard,  and  other  I'ooms. 

Another  feature  is  that  a  child  can  stop  and  start  it 
without  harm  from  the  rotating  blades.  It  has  a  handsome 
appearance,  and  for  dining  rooms  during  hot  weather  is 
essential  to  a  cool  atmosphere  without  causing  a  chill  in 
any  way. 

The  pedestal  is  arranged  with  a  joint,  malting  it  suitable 
for  attaching  to  a  wall  or  for  a  table,  and  the  fan  blades 
are  of  aluminium. 

This  motor  fan  is  sold  by  the  Motor  Ventilating 
Company,  Irlam  Road,  Flixton,  near  Manchester,  and  will 
be  found  specially  suitable  for  offices,  smoke  rooms, 
infirmaries,  ships'  cabins,  engine  rooms — in  fact,  anywhere 
where  an  excessive  heat  is  troublesome. 

We  understand  the  right.s  foi-  Scotland  have  already 
]>een  disposed  of  and  a  large  output  already  guaranteed. 


The  Amalgamated  Society  of  Railway  Servants  is  taking  steps 
to  secure  protection  for  tlic  workmen  in  particular,  and 
incidentally  for  the  general  public,  in  connection  with  the  live 
wires  on  electric  railways,  such  as  the  newly  converted  branch  of 
the  Lancashire  and  Yorkshire  Railway  between  Southport  and 
Liveroool.  Recent  accidents  on  railways  of  this  class  have 
called  attention  to  the  danger  of  the  live  wires  being  exposed. 
The  railway  servants  suggest  that  it  would  be  quite  easy  and 
inexpensive  to  provide  protection  by  a  wooden  casing  rising  above 
the  top  level  of  the  rail,  so  that  when  the  foot  is  placed  on  the 
two  boards  it  will  be  quite  out  of  reach  of  contact  with  the 
live  rail.  This  or  some  other  equally  effective  protection  is 
being  urgently  demanded. 


TESTING  TEMPERATURES  IN  MUFFLES  AND 
KILNS. 

By  Walter  J.  May. 
The  best  metlind  of  testing  is  by  means  of  a  well- 
constructed  })yrometer  as  a  mattei'  of  ordinary  fact,  but 
for  many  purposes  metallic  tests  are  used,  and  these  ai'e 
not  only  fairly  reliable,  but  they  are  also  such  as  appeal 
to  the  senses  of  persons  who  are  unable  to  deal  with 
instruments.  In  this  way  we  are  able  to  test  things 
readily,  as  if  an  alloy  or  metal  melts  at  a  certain 
temperature,  and  below  this  remains  fairly  siolid.  If  a 
button  of  sucli  alloy  or  metal  is  placed  in  a  kiln  and 
melts,  we  know  that  the  fusing  temperature  is  not  less 
than  a  certain  point,  while  if  another  piece  of  metal  having 
a  fusing  point  10  deg.  higher  is  inserfted  and  does  not 
melt,  we  know  that  we  are  within  a  range  of  10' deg.  of 
a  certain  temperaiture,  either  up  or  down,  as  the  case  may 
be.  Tlien,  again,  tests  may  be  made  with  colours  on  iron 
rods,  and  a  little  practice  will  give  a  jierson  such  an  idea 
of  temperature  that  he  can  keep  up  the  temperature 
required.  Arsenic  melts  at  412deg.  Cen.,  and  antimony 
melts  at  425  deg.  Cen. ;  therefore,  df  the  former  melts  and 
the  latter  does  not,  the  temperature  must  be  between  the 
two  temperatures,  which  would  usually  be  near  enough  for 
commercial  work.  With  colours,  orange  is  at  1,100  deg. 
Cen.,  bright  orange  1,200  deg.  Cen.,  and  white  1, -300  deg. 
Cen.,  on  an  iron  rod,  and  again  this  is  sufficient,  for  most 
ordinary  commercial  work,  although  not  for  delicate, 
accurate  chemical  tests. 

For  melting  tests,  a  platinum  ladle  or  spoon  containing 
the  metal  in  the  form  of  a  button  or  disc  is  inserted 
through  an  opening  in  the  wall  of  the  kiln  or  muffle,  and 
withdrawn  in  from  15  to  25  minutes,  and  the  result  noted  ; 
while  for  colour  tests  an  iron  rod  about  |  in.  diameter 
is  inserted,  and  withdrawn  in  from  10  to  15  minutes,  to 
note  the  result,  a  cold  rod  being  used  for  each  itest. 
Colour  tests  .should  be  noted  in  some  place  where  the  light 
is  always  uniform,  but  not  in  bright  sunlight. 
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apparatus  and  the  application  of  the  rays  to  pathology. 
Radiographs  have  a  certain  fascination  for  many  students, 
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page  examples  are  given. 


Books  RECEivsn. 

'I'lie  Indian  Textile  Jounial,  DiaiT,  find  Reference  Book, 
1904."      Second  Editioh.     ''Boml)ay :    The  Indian 
Textile  Journal  Company  Limited. 
"  Modei'n  Electric  Practice."    Vol.  III.    Edited  by  Magnus 
Maclean,    M.A.,    D.Sc.       The    Gresham  Publishing 
Company,  .34,  Southamplon  Sti'eet,  Strand,  London, 

w.c. 

'■'  Lectures  on  Iron  Founding."      Thomas  Turner,  M.Sc. 

London  :  Charles  Griffin  and  Couqiany  Limited,  Exeter 

Street,  Strand,  W.C. 
"  Electric  Lio-htins;  for  Amateurs."      Edited  by  Percival 

Marshall.      The   Model    Engineer    Series,    No.  22. 

liondon  :    Percival  Marshall  and  Company,  Po'i]nn'.-- 

Court,  Fleet  Street,  E.C. 


710 


[June  24,  1904 


THE    ELECTRIC    LIGHTING    OF  WEAVING 
SHEDS   AND   SPINNING  MILLS. 

{Concluded  from  page  689.) 
Tub  cost  of  the  wliole  installation  may  now  be  tabulated 


as  follows : 

£,  s.  d. 

One  (50  kilowatt  dynamo,  delivered  and  fixed...     300    0  0 

Ono  12  kilowatt  combined  steam  dynamo           200    0  0 

Switchboard                                                        75    0  0 

1,000  lights,  installed  at  I7s.  6d                       875    0  0 


Total  £1,450    0  0 

If  10  per  cent  is  allowed  for  depreciation  and  the  same 
amount  for  interest,  it  sliould  be  ample,  and  tlie  only  other 


cost  is  that  for  insurance  and  inspection  of  the  plant,  and, 
as  this  work  is  now  carried  out  by  all  the  chief  boiler 
insurance  companies  for  low  premiums,  this  amount  might 
be  put  down  at  £10. 

To  obtain  the  total  year's  cost  it  is  only  necessaiy  to 
add  the  various  items  already  obtained  together,  as  follows  : 


£  s.  d. 

70  tons  of  coal  at  10s                                      35    0  0 

Lamp  renewals                                                    25    0  0 

Interest,  10  per  cent  on  £1,450                        145  0  0 

Depreciation,  10  per  cent  on  £1,450                 145    0  0 

Insurance                                                         10'  0  0 


Total  £360    0*  0 

Against  this  must  be  set  the  cost  of  gas  for  lighting 
purposes.  For  each  burner  it  can  be  assumed  that  5  cubic 
feet  of  gas  will  be  required  per  hour,  and  then  the  light 
will  not  be  as  good  as  the  electric  light.  As  there  are 
1,000  burners,  eacli  using  5  cubic  feet  per  hour  for  500 
hours  per  aimum,  the  total  amount  of  gas  required  will 
be  1,000  X  5  X  500'  =  2,500,000  cubic  feet,  or  2,500 
thousand  feet.  Taking  the  price  of  gas  at  3s.  per  thousand, 
this  gives  at  once  a  first  cost  of  £375  ;  but  to  this  must 
be  added  the  cost  of  renewal  of  burners  and  interest  and 
dejneciation  on  the  plant  generally;  this  will  amount  to 
at  least  £50  per  amunn,  making  a.  total  of  £425,  or  showing 
a.  saving  on  the  side  of  electric  light  of  £65  per  annum. 

The  above  does  not  include  all  the  items  that  must  be 
taken  into  consideration.  The  question  of  labour  arises. 
This  was  neglected  in  the  case  of  electric  light,  and  there- 
fore i-hould  also  be  neglected  in  the  case  of  gas  ;  but,  it 
should  be  pointed  out,  the  labour  with  gas  is  greater  than 
the  labour  with  electric  light;  in  the  latter  case  it  is  only 
a  moment's  work  to  switch  on  all  the  lights  from  the 
engine  room,  but  in  the  case  of  gas  each  light  has  to  be 
attended  to  by  the  overlookers  separately,  and  the  very 
act  of  lighting  the  gas  interferes  for  a  small  space  of  time 
witli  the  wni-k  of  each  loom  or  other  machine.  There  is 
another  and  greater  consideration.  It  has  been  assumed 
that  the  hours  of  burning  of  electric  lighting  and  gas  are 
the  same  in  any  year,  but  this  is  not  the  case.  As  soon  as 
the  artificial  lighting  is  not  required,  in  the  case  of  electric 
lighting  the  current  is  switched  off  and  the  dynamo'  stopped  ; 
but  this  is  not  the  case  with  gas.  On  a  dark  moraing, 
or  in  the  event  of  any  sudden  overcasting  of  the  sky 
necessitating  the  employment  of  the  artificial  lighting,  the 
gases  will  be  lighted;  but  they  will  not  be  turned  out  as 
soon  as  the  darkness  has  passed  away,  and  many  of  them 
will  be  burning  for  hours  after  there  is  no  necessity  for 
them,  so  increasing  the  cost,  while  at  the  same  time  they 
are  polluting  the  atmosnhere  of  the  shed  or  mill. 

In  the  above  comparison  eveiything  was  put  down  under 
the  worst  favourable  conditions  for  the  electric  light.  In 
the  fb-st  case  the  prime  cost  was  taken  high ;  then  the 
sum  put  aside  for  interest  is  also  high ;  while  the  cost  of 


coal  should  be  less  than  that  taken,  and  the  coal  con- 
sumption should  not  be  at  the  rate  of  3  lb.  per  horse  power 
hour;  b\it,  oven  allowing  for  all  these  high  charges,  the 
cost  of  electric  lighting  conies  considerably  less  than  the 
cost  of  gas.  It  is  doubtful  if  the  smn  taken  to  represent 
the  cost  of  the  gas  consumed  is  correct.  The  writer  lately 
saw  the  accounts  for  several  years  of  a  weaving  shed  in 
which  it  was  proposed  to  install  the  electric  light.  The 
coirect  number  of  looms  is  not  remembered,  but  the 
number  of  electric  lights  to  be  installed  in  the  whole 
factoiy  came  to  1,007,  while,  in  addition,  the  owners 
decided  to  put  up  various  arc  lamps  in  the  yard,  which  was 
not  lighted  before.  The  cost  of  the  installation  complete 
with  the  dynamo,  and  on  the  most  elaborate  system,  using 
screwed  piping  throughout,  was  under  £1,400;  while  the 
a.verage  gas  bills  for  preceding  years  amounted  to  over 
£500,  so  that  this  installation  would  result  in  a  large 
financial  saving  to  the  owners. 

Calculations  such  as  the  above  have   been   made  so 
rejieatedly  and  the  same  results  have  been  obtained,  that 
it  is  now  possible  for  any  mill  owner  to  get  an  installation 
put  in  on  a  deferred-payment  system.      Several  firms  of 
contractors  undertake  this  class  of  business,  and  will  install 
a  dynamo  and  the  same  number  of  incandescent  lamps  as 
there  are  gas  lights,  on  the  understanding  that  they  receive 
each  year  the  amoimt  of  the  average  yearly  gas  bill  for 
a  certain  number  of  years.    The  exact  number  depends 
upon  the  class  of  installation  that  is  put  do^vn — ^whether  it 
includes  a  pilot  set  or  not,  and  so  on  ;  the  number  of  years 
is  usually  five  or  ten.     During  this  time  the  installation 
belongs  to'  the  contractors,  who  maintain  it,  the  owner  of 
the  mill  finding  coal  and  what  labour  is  necessary ;  he  must 
also  insure  the  plant  against  breakdown  and  fire,  but  the 
contractor  will  renew  what  lamps  are  burnt  out,  but  not 
those  accidentally  or  maliciously  broken.    This  method  of 
doing  business  requires  a  large  capital,  but  the  profits  are 
large.      Take  the  case  of  the  mill  referred  to  above,  in 
which  the  installation  cost  £1,400  and  the  gas  bill  was 
£500  per  annum,  the  contractor  on  this  system  would 
receive  a  sum  of  £500  for  five  years  at  the  least,  or  a  total 
of  £2,500',  for  work  which  if  paid  for  on  completion  would 
onl}^  cost  £1,400.    Ori  the  other  hand,  the  mill  owner  has 
no  large  sum  of  money  to  lay  down.    It  might  be  expected 
that  the  contractors  would  only  do  a  poor  class  of  work, 
s'^  that  when  the  installation  was  handed  over  at  the  end 
of  the  agreed  upon  period  it  would  require  completely 
overhauling  ;  but  this  is  not  the  case,  and  the  writer  knows 
of  more  than  one  instance  whei'e  the  work  has  been  done 
under  this  arrangement  tO'  the  specification  of  a  consulting 
enirineer,  and  has  been  passed  by  him  upon  completion ; 
while,  further,  the  contractors  have  agreed  that  at  the 
end  of  the  period  of  hiring,  and  before  handing  it  over 
entirely  to  the  manufacturer,  the  installation  shall  be 
further  inspected  by  the  consulting  engineer,  and  anything 
which  is  defective  or  shows  signs  of  undue  wear  shall  be 
replaced  free  of  all  cost. 

It  is  open  to-  any  manufacturer  to  have  the  electric  light 
installed  on  these  terms  by  reputable  firms  of  contractors ; 
but  the  -wTiter  does  not  recommend  this  arrangement,  as 
the  saving  for  several  years  goes  into  the  hands  of  the 
contractors,  and  not  into  the  hands  of  the  mill  owner ; 
still,  the  fact  that  such  an  arrangement  is  possible  shows 
the  great  saving  -that  is  effected  by  electric  lighting  in  a 
factory  over  gas. 

So  far  weaving  sheds  have  been  mainly  dealt  with ;  but, 
in  view  of  futme  legislation,  it  is  useful  to  consider  the 
conditions  that  obtain  in  a  spinning  mill.  On  referring 
to  the  report  of  Mr.  Williams  for  1902,  it  is  found  that 
during  tlie  preceding  year  he  took  fifteen  samples  of  air 
from  tlie  middle  of  the  various  rooms  and  at  a  height 
equal  to  the  breathing  level.  The  results  obtained  from 
the  tests  of  these  samples  are  as  follow; 
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The  very  high  proportion  of  the  carbonic  acid  ga«  in 
the  latter  samples  must  have  been  due  to  bad  ventilation, 
and  probably  also  to  the  burning  of  the  gas  in  the  earlier 
part  of  the  day.  Samples  13  and  15  were  taken  before 
noon,  and  it  was  stated  that  gas  had  been  used  up  to 
nine  o'clock.  The  other  samples  were  taken  in  the  after- 
noon. 

When  the  Home  Office  are  in  possession  of  figures 
showing  such  a  polluted  state  of  the  air  in  spinning  rooms, 
there  is  every  reason  to  anticipate  that  they  will  rather 
favour  the  operatives'  views,  and  make  a  standard  of 
purity  for  spinning  and  other  textile  mills,  rather  than 
lower  the  standard  appointed  for  humid  weaving  shed.  It 
is  necessary  also  to  recall  in  giving  evidence  before  Sir 
Ileniy  Roscoe's  Committee  that  Mr.  T.  Garnett  stated : 
"  A  spinner's  life  does  not  last  as  long  as  weaver's. 
Numbers  of  our  people  who  have  not  been  able  to  stand 
the  spinning,  perhaps  25  or  30  years  old,  have  come  into 
the  weaving  sheds  and  learnt  to  weave."  The  great 
amount  of  space  that  must  exist  in  a  spinning  room  per 
head  has  led  people  to  suppose  that  there  is  not  the 
same  need  for  precautions  to  be  taken  against  an  excess 
of  carbonic  acid  in  spinning  rooms  as  there  is  in  a  weaving 
shed,  where  the  space  per  person  is  much  more  limited, 
but  the  above  figures  will  probably  sooner  or  later  cause 
an  alteration  in  the  regulations. 

_As  has  been  pointed  out  above,  there  is  no  need  for 
the  manufacturers  to  consider  that  this  will  entail  any 
penalty,  for  although  owing  to  the  more  scattered  nature 
of  the  lights  the  actual  first  cost  of  the  installation  will 
be  higher  than  is  the  case  in  a  weaving  shed,  yet  the  cost 
will  not  be  increased  to  such  an  extent  as  to  prevent  the 
capital  expended  forming  a  good  investment,  while  all 
the  other  advantages  will  follow,  and,  if  necessary,  the 
owners  can  get  the  installation  put  in  on  the  deferred 
payment  system  mentioned  above.  Those  manufacturers 
who  have  already  adopted  electric  lighting  are  quite 
satisfied  with  the  results,  and  state  that  in  addition  to  the 
advantages  already  mentioned  there  is  another  in  that  the 
yarn  spun  is  nmcli  cleaner. 

It  would  probably  be  a  good  thing  for  the  trade  if 
electric  lighting  were  made  compulsory  in  all  sp"nning 
mills.  In  America  to  a  great  extent,  and  on  the  Continent 
to  a  less  amount,  the  spinning  mills  are  electrically  driven, 
not  because  water  power  can  be  adopted,  although 
situated  some  distance  away  from  the  mill,  but  because 


it  is  found  that  it  gives  the  most  efficient  and  simplest 
method  of  driving  the  mills  The  first -installations  were 
put  down  for  water  power,  but  the  advantages  were 
soon  seen,  and  afterwards  almost  every  new  mill  was 
arranged  for  electric  transmission  of  power,  even  in  cases 
where  the  prime  mover  was  steam,  and  not  only  is  this 
the  case,  but  also  many  of  the  older  mills  are  having  their 
belting  and  shafting  transmission  taken  out  and  replaced 
by  the  newer  and  more  efficient  electrical  drive. 

There  are  many  advantages  which  accrue  from  the  use 
of  electrical  power  for  driving  the  mills  which  do  not 
obtain  in  the  case  of  weaving  sheds,  although  it  may  be 
mentioned  that  there  is  one  weaving  shed  in  Milan  fitted 
with  336  looms  each  of  which  is  driven  separately  by  a 
small  half-horse  power  motor.  The  case  in  spinning  mills 
is  different.  The  power  required  by  the  different  machines 
is  larger,  and  it  will  pay  in  many  instances  to  put  down 
separate  motors  to  drive  individual  machines,  while  in 
other  cases  a  multiple  drive  can  be  arranged  and  several 
machines  be  driven  through  a  light  countershaft  off  the 
same  motor,  the  motor  being  either  direct  connected  to 
the  shafting  or  belted  to  it. 

The  first  advantage  is  that  the  position  of  the  engine 
house  is  not  fixed,  and  it  can  be  placed  in  the  most  con- 
venient place,  and  not  exactly  where  it  must  be  independ- 
ently of  everything  but  the  rope  tower.  This  leads  to 
the  second  advantage.  The  ugly,  dangerous,  and  costly 
rope  tower  is  abandoned.  This  part  of  the  mill  is  a  source 
of  great  danger.  Should  a  fii-e  burst  out  it  forms  a  kind 
of  natural  chimney,  and  the  flames  will  roar  up  it  in  such 
a  manner  as  to  prevent  their  being  got  under.  Again, 
all  the  ropes  being  j^laced  in  this  tower,  the  breakdown  to 
one  is  liable  to  dislocate  the  whole  mUl.  A  further  advantage 
of  great  moment  is  that  with  electric  transmission,  with 
either  single  or  multiple  driving  of  the  machines,  it  is 
easy  to  shut  down  any  portion  of  the  mill  without 
interfering  with  the  remainder. 

In  any  spinning  mill  the  friction  loss  will  probably  be 
found  to  amount  at  least  to  30  per  cent,  and  probably 
to  considerably  more.  With  electrical  driving  the  friction  loss 
should  not  exceed  20  per  cent.  This  means  a  large  saving  at 
the  end  of  a  year.  The  greatest  advantage  is  probably 
the  more  regular  turning  that  is  obtained.  In  a  mill  in 
America  it  was  stated  that  with  belting  transmission  the 
speed  of  the  front  rolls  was  constant  within  1  per  cent, 
but  when  tested  it  was  found  that  in  one  room  the  speeds 
varied  between  103  and  118.  Upon  tightening  up  the 
belts  the  speed  was  still  found  to  vary  between  110  and 
122  ;  while  in  another  mill  in  which  a  constant  speed  was 
claimed  the  variation  was  found  to  amount  to  9  per  cent. 
With  electric  driving  a  constant  speed  is  always  obtained, 
while  should  it  be  necessary  to  alter  the  counts  spun,  there 
is  not  the  slightest  difficulty  in  altering  the  motor  speed 
to  suit  without  making  any  alteration  to  the  pulleys. 

In  a  new  mill  it  would  be  found  that,  considering  the 
saving  effected  by  the  omission  of  the  rope  tower  and  the 
less  heavy  shafting  required,  it  would  be  as  cheap  as 
regards  first  cost  to  install  electrical  diiving  as  a  shafting 
transmission,  while  the  increased  economy  would  be  a 
clear  gain.  With  an  existing  mill  the  tower  is  already 
there,  and  cannot  be  conveniently  adopted  for  any  other 
purpose.  Yet,  in  America,  where  this  conversion  has 
frequently  been  made,  the  manufacturers  are  quite  satisfied 
with  the  results,  and  claim  that  the  capital  expended  is 
well  invested,  owing  to  the  increased  economy.  There  is, 
perhaps,  this  difference  to  be  taken  into  account :  our 
English  mills  confine  themselves  chiefly  all  the  year  round 
to  one  class  of  yarn,  while  the  American  mills  manufacture 
any  yarn  or  any  count  for  which  there  is  a  demand,  and 
so  tlie  alteration  of  the  speed  of  the  front  rolls  is  a  thing 
that  is  constantly  required.  Notwithstanding  this 
difference  in  practice  it  would  be  worth  the  whole  of  any 
firm  to  adopt  this  more  modern  system.    All  the  textile 
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trades  are  behind  the  American  i^ractice  in  this  resi^ect, 
although  in  the  bleaching  and  dyeing  trades  a  start  has 
been  made  with  the  very  best  results  in  the  electrification 
of  the  works. 

In  dealing  v>'ith  the  electric  transmission  of  the  factories, 
the  question  would  arise  of  the  respective  merits  of  direct 
current  and  polyphase  current  plants,  but  as  the  present 
articles  are  contined  [jrincipally  to  the  question  of  lighting 
and  not  power  installations,  this  is  out  of  the  province  of 
these  notes  ;  l)ut  it  may  be  mentioned  tiiat  while  direct 
current  dj-namos  would  generally  be  put  in  for  lighting 
work,  they  are  also  well  to  the  front  for  piower  work,  and 
therefore  any  owner  who  adopted  electric  lighting  in  his 
mill  would  be  able  to  try  on  a  small  scale  the  advantages 
of  electrically  driving  a  few  machines. 

If  a  few  owners  who  have  the  electric  light  installed  and 
have  amjile  capacity  in  their  generating  plant  would  make 
extensions  to  their  mills,  they  would  probably  ,be  led  to 
adopt  electric  driving  in  these  extensions,  finding  that  this 
would  be  the  cheapest  as  regards  running  costs  and  also  first 
cost.  They  would  then  have  an  object  lesson  in  one  great 
advantage  of  electric  driving,  viz.,  the  ease  with  which 
extensions  can  be  made  with  this  system.  They  would 
also  soon  discover  the  great  economies  which  electric 
driving  effects,  and  then  there  is  a  probabilitj'  that  mills 
would  be  oompletel}-  electrified.  In  this  connection  it  is 
useful  to  point  out  that  in  America  there  has  been  put 
down  over  250,000  H.P.  of  electric  motors  in  textile  mills, 
principally  weaving  and  spinning,  during  the  last  three 
years — a  fact  which  speaks  volumes  for  the  enterprise  of 
the  American  factory  owners,  and  also  for  the  advantages 
of  electric  driving.  Compared  with  this,  our  record  of 
few,  if  any,  textile  mills  so  equipped,  and  with  the  majority 
still  relying  on  the  old-fashioned  gas  for  illuminating 
purposes,  looks  poor,  and  may  account  to  a  greater  extent 
than  is  admitted  for  the  loss  of  some  part  of  our  English 
trade. 


TRADE  NOTES. 


A  CIRCULAR  lias  just  been  received  from  tlie  Campbell  Gas 
Engine  Comjiany  Limited,  Halifax,  giving  particulars  of  the 
"Little  Samson"  oil  engine.  This  engine  has  been  built  on 
the  experience  gained  with  the  well-known  "  Campbell "  oil 
engine.  It  is  essentially  a  slow-speed  engine,  and  a  perfect 
system  of  governing  has  been  introduced,  so  that  the  oil  con- 
sumption is  proportional  to  the  work  done.  A  neat  combined 
engine  and  pump  has  also  been  placed  on  the  market.  All 
these  engines  use  the  commonest  and  cheapest  brands  of 
petroleum. 

The  importance  of  a  good  clutch  in  the  driving  of  machinery 
whicli  needs  a  friction  drive  cannot  be  over-estimated.  The 
Heywood  and  Bridge's  improved  patent  friction  clutch  has 
been  supplied  to  many  of  the  Government  depai-tments,  besides 
a  record  of  over  200  to  one  firm  alone.  The  makers  are  Messrs. 
David  Bridge  and  Company,  Castleton  Ironworks,  Castleton, 
Manchester,  who  will  send  circular  on  application. 

Messes.  Ashwell  and  Nesbit  Limited,  engineers,  London, 
Leicester,  and  Manchester,  are  distributing  an  excellently  pre- 
pared brochure,  entitled  "  A  Problem  and  its  Solution,"  being 
descriptive  of  the  work  of  heating  and  ventilating  of  the  new 
Midland  Hotel,  Manchester.  The  system  adopted  is  the  plenum, 
and  the  large  extent  of  the  installation  has  shown  proof  of 
the  merits  of  the  system.  The  work  is  embellished  with  a  large 
number  of  high-class  illustrations. 

The  Dexine  Patent  Packing  and  Eubber  Company  Limited, 
Abbey  Lane,  Stratford,  London,  E.,  send  illustrated  pamphlet 
showing  tlic  process  of  the  manufacture  of  their  material.  It 
IS  suitable  for  stuffing-box  packings,  steam  and  water  joints, 
valves,  and  other  similar  purposes. 

The  Pulsometer  Engineering  Company  Limited,  Nine  Elms 
Ironworks,  Eeading,  Berks.,  and  London,  have  issued  a  new 
marine  list  of  steam  pumping  machinery.  It  comprises  the 
well-known  pulsometer,  the  Deane  reciprocating  pump,  vertical 
and  horizontal  duplex  pumps,  the  "  Karoome "  feed  pump, 
surlace  condensers,  ice  making  and  refrigerating  machinery, 
and  sireus.  a  a  j  > 


INVENTIONS  OF  THE  WEEK. 

By  Marks  and  Cleek,  The  Practical  Eng'uitcr  Patent  Agency, 
18,  Southampton  Buildings,  Chancery  Lane,  London,  W.C. ; 
30,  Cross  Street,  Manchester;  and  13,  Temple  Street, 
Birmingham. 

The  first  date  given  after  the  number  of  each  specification  is  the  date 
of  application.  The  second  dale  is  that  of  the  advertisement  of 
acceptance  of  the  complete  specifications. 

The  following  accepted  specifications  were  advertised  on  the  date 
mentioned,  and  within  two  months  of  such  date  any  verson  properly 
interested  can  oppose  the  sealing  and  grant  of  the  patent  by  giving 
formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  specification  herein  referred  to,  or  of  any  other  publithed 
patent  specification,  will  be  forwarded  post  free  for  one  shilling  upon 
application  being  sent  to  Messrt.  Marks  and  Clerk  at  either  of  the 
above  addresses. 

Internal-combustion  Engines.    H.  N.  Bickkkton,  H.  AV. 

liKADLEY,  AND  D.  Clekk,  No.  3663,  of  16th  February,  1903.  Ad.  of 
ac,  18tli  May,  1904. — This  invention  relates  to  internal-com- 
bustion engines,  in  which  the  burned  gases  are  swejit  out  of 
the  cylinder  and  replaced  by  the  incoming  charge,  the  object 
being  to  produce  a  gas  engine  in  which  a  long  distance  inter- 
venes between  the  inlet  ports  and  the  exhaust  ports,  so  as  to 
prevent  loss  of  charge  at  the  exhaust  and  further  to  dispense 
with  openings  into  the  cylinder  other  than  those  controlled  by 
the  pistons.    The  invention  consists  generally  in  employing  two 
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cylinders  abreast  in  conjunction  with  one  another  in  such  a  way 
that  practically  the  whole  length  of  both  cylinders  separates 
the  incoming  charge  from  the  outgoing  exhaust,  wliile  similar 
connecting  rods  couple  the  pistons  to  suitably  disposed  cranks 
on  the  same  shaft.  The  invention  also  consists  in  giving  the 
piston  in  the  cylinder  by  whicli  the  exhaust  is  discharged  a 
lead  in  relation  to  the  other,  by  suitably  disposing  their  respective 
cranks  so  that  the  inlet  ports  of  the  other  cylinder  are  open 
after  the  exhaust  ports  are  closed,  whereby  supercompression 
of  the  charge  may  be  simjily  effected.  Tlie  invention  further 
consists  in  an  engine  having  two  cylinders  in  each  of  which  there 
operates  a  motor  piston;  the  cylinders  are  connected  at  their  rear 
ends  by  a  large  passage  which  forms  the  compression  space, 
and  each  motor  jnston  overruns  ports  placed  in  the  circumference 
of  the  cylinder.  One  piston  overruns  its  ports  sooner  than  the 
other,  and  the  exhaust  discharges  by  those  ports.  The  other 
pistons  overruns  its  ports  a  little  later,  and  the  charge  enters 
by  them  and  sweeps  the  exhaust  gas  out  of  the  cylinder  by  the 
other  ports,  while  filling  the  cylinder  with  fresh  charge.  The 
charge  is  obtained  by  air  and  gas  compressed  sejjarately,  and 
eauscd  to  flow  from  a  pipe  or  reservoir  into  one  cylinder  by 
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air  and  gas  ports.  Fig.  1  is  a  sectional  plan  of  sucli  an  engine, 
tig.  2  an  end  sectional  elevation  on  line  A — A,  of  fig.  1,  whilst 
tigs.  3  to  6  are  diagrams  illustrating  the  relative  positions  of 
the  motor  pistons  and  gas  and  air  pistons  at  various  points  during 
a  cycle  of  operations. 

Devices  for  Drilling'  or  Boring'  Angular  Holes  C. 

AuEEBACH.  No.  11313,  of  18th  May,  1903.  Ad.  of  ac,  25th 
May,  1901. — Tiiis  invention  relates  to  a  self-contained  tool  for 
drilling  or  boring  angular  holes  by  means  of  a  drill  oscillating 
and  rotating  with  its  shaft  in  a  template  characterised  by  the 
arrangement  of  two  bodies  (h  and  a)  guided  on  one  another, 
and  adapted  to  advance  with  the  spindle,  the  lower  body 
(the  casing  h)  carrying  the  adjustable  template  and  being 
adapted  to  be  held  fast  by  means  of  a  handle,  the  upper  body  a 


Fio.  ).  FiQ.  2 

Specification  No.  11313,  of  1903. 


being  rigidly  connected  with  the  spindle  and  rotated  with  the 
same,  and  a  disc  movably  located  in  suitable  recesses  o  between 
both  bodies,  and  participating  in  the  rotation  of  body  a  in 
consequence  of  pins  6  of  said  body  a  projecting  through  slots 
of  the  disc,  said  disc  serving  as  holder  for  the  shaft  of  the 
drill,  which  thus  continuously  rolls  and  oscillates  at  the  same 
place  in  the  template. 

Hand  Wheel.  R.  W.  Coa^.  No.  15458,  of  13th  July,  1903. 
Ad.  of  ac.  May  25th,  1904. — A  hand  wheel  made  according  to 
this  invention  is  cast  with  a  hollow  rim  in  one  piece,  and  of 
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any  suitable  form  of  cross  section,  thus  producing  a  light  and 
strong  wheel,  which  is  inexpensive  by  reason  of  the  small 
amount  of  metal  it  contains. 

Distributing  Valves  for  Steam  Engines  and  the 

Like.  J.  Mackintosh.  No.  15116,  of  8th  July,  1903.  Ad.  of  ac, 
25th  May,  1904. — This  invention  relates  to  controlling  valves. 


Specification  No.  1511i;,  of  1903. 

and  consists  of  an  attachment  or  distance  piece  cast  on  or 
fitted  separately  between  the  two  pistons  of  the  valve,  or  at 


the  ends,  according  to  the  distribution  of  steam.  Tliis  attach- 
ment has  three  or  more  or  less  ports  arranged  in  it,  so  that 
when  the  piston  valve  is  in  mid-position,  and  the  steam  ports 
are  covered  by  the  pistons,  the  exhaust  ports  will  also  be 
covered  by  the  metal  between  the  ports.  A  pin  may  be  fixed 
or  cast  on  to  the  distance  piece  and  recessed  into  metal  of 
piston  valve,  or  other  means  may  be  arranged  to  prevent  the 
attachment  from  turning.  The  diameter  at  the  exhaust  port 
of  the  casing  may  be  increased,  or  a  flat  slide  piece  or  jneccs 
fitted  between  the  pistons  in  place  of  the  attachment  or  distance 
piece  already  referred  to.  Two  or  more  such  attachments  or 
distance  pieces  may  be  fitted  to  one  valve. 

Internal-combustion  Engines.  K.  Uauunei!,  t.  h. 
Gaednee,  and  L.  Gaednee.  No.  15496,  of  13th  July,  1903. 
Ad.  of  ac,  25th  May,  1904. — This  invention  has  reference  to 
internal-combustion  engines  using  liquid  fuels,  and  consists 
in  providing  a  plurality  of  cylinders  one  of  which  called  the  pilot 
cylinder  can  develop  sufficient  power  to  turn  the  whole  engine 
at  normal  speed  without  load,  running  this  pilot  cylinder  always 
at  full  power  or  nearly  full  power,  no  matter  what  may  be  the 
load  on  the  engine,  and  utilising  the  heat  from  the  exhaust  gases 
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from  this  pilot  cylinder  to  heat  the  vaporiser  or  vaporisers  of  all 
the  cylinders  ;  governing  by  controlling  the  time  of  closing  of  the 
admission  valve;  governing  mechanism  comprising  a  rocking 
lever,  a  block  working  in  a  slut  in  the  lever  and  connected  to 
the  strap  of  an  eccentric,  and  a  valve  adajsted  to  be  actuated 
by  the  lever  so  as  to  open  and  close  with  the  rotation  of  the 
eccentric,  the  position  of  the  block  in  the  slot  being  controlled 
by  a  governor.  An  alternate  method  of  governing  is  also 
described  (fig.  2)  comprising  a  rocking  lever,  a  pin  working  in 
a  slot  in  the  lever  and  carrying  a  bowl  adapted  to  be  actuated 
l>y  a  cam,  and  a  valve  adapted  to  be  actuated  by  the  lever  so  as 
to  open  and  close  with  the  rotation  of  the  shaft  carrying  the 
cam,  the  position  of  the  aforesaid  pin  in  the  slot  being  con- 
trolled by  a  governor. 

Elastic  Fluid  Turbines.  The  British  Thompson-Houston 
Company  Limited.  (Communicated  from  U.S.A..  by  C.  G. 
Curtis.)    No.  15944,    of  18th    July,   1903.    Ad.  of  ac,  25th 
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May,  1904. — This  invention  relates  to,  in  an  elastic  fluid  turbine, 
means  for  indicating  the  relative  position  of  the  movable 
and  stationary  elements  while  the  turbine  is  running,  consisting 
of  a  feeler  in  the  form  of  a  wheel,  means  outside  the  shell 
for  moving  the  feeler  into  contact  with  the  wheel  rim,  a 
.steam-tight  stuffing  box  or  joint  through  which  the  connections 
with  the  feeler  pass,  and  an  indicator  outside  the  shell  for 
indicating  the  position  of  the  feeler  when  in  contact. 

Admission  Valves  of  Internal-combustion  Engines. 
J.  y.  Johnson.  (Communicated  from  Paris.)  No.  16220,  of 
22nd  July,  1903.  Ad.  of  ac,  25th  May,  19()4. — This  invention 
relates  to  the  controlling  mechanism  in  connection  witl) 
admission  valves  of  internal-combustion  engiucs,  the  arrangement 
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liemg  cliaractcrised  by  the  eonihination  witli  the  inlet  valve 
of  a  balanced  distributing  valve,  closed  by  a  releasing  trip 
gear  at  any  point  of  the  stroke  varying  with  the  load  on  the 
eugiue,  and  permitting  the  inlet  valve  to  return  on  to  its  seat 
without  shock. 

Pressure  Gauges.  J.  H.  Biuuh  and  e  I'aka.more.  No. 
21061,  of  1st  October,  1903.  Ad.  of  ac,  25th  May,  1904.— This 
invention  has  reference  to  steam  and  other  pressure  gauges  of 
the  '■  Bourdon  "  type,  and  consists  first  in  an  improvement  in 
the  form  of  the  flexible  or  dcflexible  steel  tube  employed  in 
gauges  of  this  class,  and  secondly  in  an  improved  construction 
and  arrangement  of  the  transmission  gear  employed  for  trans- 
mitting movement  from  the  deflexible  tube  to  the  pointer  or 
index  linger  of  the  gauge.  The  object  of  the  first  part  of  the 
invention  is  to  provide  a  tube  whicli  shall  be  practically  un- 


Fio.  1.  2- 
bliccifiualiuii  No.  -ilCil,  of  1:103. 

affected  by  the  vibration  set  up  in  gauges  used  on  traction 
cno-ines  and  the  like,  but  which  shall  nevertheless  be  much 
str"onger  and  even  more  sensitive  than  the  ordinary  Bourdon 
tubes.  For  this  purpose  dcflexible  tubes  in  corrugated  form  are 
used  with  the  corrugations  directed  transversely  and  crosswise 
on  one  or  both  sides,  and  thus  the  flexibility  of  the  tubes  is 
increased  to  such  an  extent  that  much  thicker  and  stronger 
steel  may  be  employed  and  the  tubes  made  shorter  than  is 
usual,  but  their  sensitivity  is  enhanced  without  them  being 
liable  to  be  disturbed  or  shaken  about  by  vibration  of  the 
niacUluery  to  whicli  they  are  attached. 


Shaft  Coupling.  H.  B.  CairD.  No.  8595,  of  llth  April, 
1904.  Ad.  of  ac,  25th  May,  1904. — This  invention  relates  to  a 
shaft  coupling  wliich  may  be  introduced  between  the  shaft  of 
the  motor  and  the  driven  shaft,  in  order  to  eompensate  for 
lack  of  uniformity  in  the  driving  motion.    One  end  of  each  of 


Specification  No.  85ii5,  of  1904. 

two  or  more  helical  springs  is  connected  with  one  of  the  shafts, 
and  the  other  end  with  the  other  shaft ;  the  ends  in  each  case 
being  symmetrically  arranged  with  reference  to  the  axis  of  the 
shaft. 

Clutches.  R-  W.  Ja.mks.  (Communicated  from  I'.S.A.)  Nn. 
9030,  of  19th  April,  1904.  Ad.  of  ac,  25th  May,  1904.— This  in- 
vention relates  to  a  positive  lock  clutch  which  can  be  started  at  a 
gradual  speed,  and  will  hold  any  load  up  to  its  breaking  strain 
without  re-adjustment.  The  clutch  can  be  made  as  a  single  unit 
or  split  to  permit  of  its  being  placed  readily  at  any  desired 
point  on  a  shaft.    The  clutch  is  also  applicable  to  the  meeting 


Fia  1. 


Fig.  -J. 


Specificutiou  No.  ilC30,  of  1901. 


of  two  ends  of  two  shafts  to  transmit  motion  from  one  to 
the  other.  Toggle  Icvcvs  arc  dispensed  with,  the  object  of  the 
invention  being  to  aside  from  the  positive  hold,  also  to 
cheapen  the  cost  of  construction  and  to  enable  general  adoption. 
Fig.  1  shows  the  clutch  unlocked,  and  fig.  2  the  clutch  in  the 
locked  position. 


LAUNCHES  AND  TRIAL  TRIPS. 

Duke  of  Edinburgh.- The  tirst-class  cruiser  Duke  of 
Edinburo-h  was  launched  at  Pembroke  Dock  on  June  14tli,  in 
])reseucc">f  the  Lords  of  the  Admiralty.  This  vessel,  the  238th 
hiiilt  at  I'cnibroke,  was  named,  by  express  command  of  the  King, 
tn  perijptuate  in  the  British  Navy  the  memory  of  his  late  brother. 
She  has  water-tube  and  cylindrical  boilers,  and  is  estimated  to 
have  a  maximum  speed  of  22-23  knots.  The  Duke  of  Edinburgh, 
which  will  be  one  of  the  most  powerful  armoured  cruisers  m 
the  British  Navy,  will  cost  nearly  .£1,132,00  ). 

Ariadne.— Messrs.  William  Gray  and  Company  Limited 
launched  on  June  14th  the  steel  screw  steamer  Ariadne,  which 
they  have  built  for  the  Ariadne  Steamship  Company  Limited, 
London.  She  will  take  the  highest  class  in  Lloyd's,  and  is  of  the 
following  dimensions,  viz.;  Length  over  all,  336ft.;  breadtli, 
49  ft.;  and  depth,  24  ft.;  with  extra  long  bridge,  poop,  and  top- 
.rallant  forecastle.  Triple-expansion  engines  are  being  supplied 
bv  the  Central  Marine  Engine  Works  of  the  builders,  ha^^llg 
cylinders  24  in.,  3-Sin.,  and  64  in.  diameter,  with  a  piston  stroke 
of  42  in.,  and  two  large  steel  boilers  for  a  working  pressure  ot 
1801b.  per  square  inch. 

Ilwen— On  June  14th  there  was  launched  from  the  ship- 
buildinc.  yard  of  Messrs.  John  Readhead  and  Sons,  West  Docks 
South  Shields,  a  new  steel  screw  steamer,  which  has  been  built 
to  the  order  of  Messrs.  W.  and  C.  T.  Jones  Steamship  Company 
Limited,  Cardiff,  Messrs.  W.  and  C.  T.  Jones  bein-  the  managing 
owners.  The  vessel  is  constructed  on  the  three  deck  riile  with 
a  single  deck  laid,  and  is  designed  to  carry  about  6,<0J  tons 
dead  weight,  and  is  classed  100  Al  at  Lloyd  s  under  special 
survey.  She  will  be  fitted  with  triple-expansion  engines,  con- 
structed by  Messrs.  John  Keadhead  and  Sons,  having  cylinders 
25  42  and  68  in.,  with  45  in.  stroke,  steam  being  supplied  by 
three  steel  boilers  working  at  a  pressure  of  1601b  per  square 
inch.    As  the  vessel  left  the  ways  she  was  named  the  Ilwen. 

Octopus.— On  June  10th  the  official  dredging  and  steaming 
trials  of  the  barge-loading  dredger  Octopus,  constructed  by 
Messrs   Wm.  Simons  and  Company  Limited,  Renfrew,  for  the 
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Bombay  Port  Trust,  iiiuler  the  direction  of  Messrs.  Sir  J. 
Wolfe  Barry  and  A.  J.  Barry,  Loudou,  took  place  on  the  Clyde. 
The  buckets  lifted  soft  clay  at  the  rate  of  about  1,100  tons 
per  lioiu',  and  the  mean  speed  on  the  measured  mile  at 
Skelnuirlie  was  knots.  The  Octopus  is  now  at  Renfrew 
refitting'  for  the  voyage  to  Bombay. 

Admiral  Bor  ssen. — On  June  15th  the  fine  steel  screw 
steamer  Admiral  Boresseu,  built  by  Sir  Raylton  Di.xoii  and 
Company  Limited,  Cleveland  Dockyards,  Middlesbrough,  to  the 
order  of  Mr.  Vilhelm  Torkildseu,  of  Bergeu,  Norway,  proceeded 
t.)  sea  for  her  official  trials  under  the  command  of  Captain 
Reimertsen.  She  is  built  to  Lloyd's  and  Norwegian  A'eritas 
highest  class  to  spar  deck  rule,  her  principal  dimeusions  being 
372  ft.  by  50  ft.  by  28'3  ft.  moulded,  and  lias  a  dead-weight  carry- 
ing capacity  of  about  7,000  tons  on  a  light  draught  of  water. 
In  order  to  withstand  the  heavy  pressure  of  ice,  her  bow  has 
been  considerably  stiffened  and  strengthened.  Triple-e.xpausion 
engines  have  been  fitted  by  the  North-Eastern  Marine,' 
Engineering  Company  Limited,  of  Wallseud-on-Tync,  having 
cylinders  25,  41,  67,  by  45  in.  stroke,  supplied  with  steam  by 
three  larg-e  single-ended  boilers  working  at  180  lb.  pressure. 
The  trials  were  most  successful. 

Caroni. — The  steamship  Caroui,  2,670  tons  gross  register, 
being  the  second  of  the  three  cargo  steamers  at  present  under 
construction  for  the  Royal  Mail  Steam  Packet  Company  by 
Sir  W.  G.  Armstrong,  Whitworth,  and  Company  Limited,  was 
launched  from  their  Walker  shipyard  on  June  15th.  The  vessel 
is  a  three  deck  rule  cargo  steamer,  328  ft.  by  43  ft.  9  in.  by  25  ft. 
10  in.,  and  with  a  view  of  making  her  speed  performance  at 
sea  as  economical  as  possible,  has  a  somewhat  finer  model  than 
is  generally  found  amongst  vessels  of  her  class.  The  erections 
consist  of  poop,  bridge,  and  forecastle.  Cargo  can  be  carried  in 
the  pooj)  and  bridge,  and  the  accommodation  for  the  officers  and 
engineers  is  arranged  on  the  bridge  deck.  The  teamen  and 
firemen's  quarters  are,  as  usual,  in  the  forecastle.  The  accom- 
modation for  the  captain,  officers,  and  engineers,  is  conveniently 
near  the  saloon,  which  is  plainly  but  tastefully  decorated  with 
oak  panelling.  The  cargo  arrangements  are  of  course  specially 
designed  for  the  requirements  of  the  trade,  which  the  Caroni 
and  her  sisters  are  intended  to  carry  out.  There  are  eight 
powerful  steam  winches,  with  derricks  and  cargo  gear,  and  to 
provide  for  the  heavy  weights  which  are  often  carried  a  siJecial 
derrick  and  cargo  gear,  capable  of  lifting  into  or  discharging 
from  the  ship  a  load  of  30  tons,  has  been  arranged  at 
No.  2  hatch.  This  is  probably  the  most  powerful  derrick  that 
has  ever  been  fitted  to  a  steamer  of  this  class.  The  'tween 
decks  have  been  made  more  lofty  than  usual,  aud,  generally 
speaking,  every  arrangement  has  been  made  that  the  experience 
of  the  Royal  Mail  Steam  Packet  could  suggest  as  necessary  to 
meet  the  requirements  of  their  trade.  The  propelling  machinery 
is  of  the  triple-expansion  type,  with  cylinders  25  in.,  41  in.,  and 
68  in.,  and  stroke  45  in.,  working  at  a  pressure  of  1801b.  per 
square  inch.  There  are  three  large  steel  boilers  with  specially 
large  heating  surface,  so  that  refrigerating  machinery  may  l)e 
driven  from  the  main  boilers  whenever  it  is  required.  The 
speed  of  the  vessel  will  be  about  11^  knots.  There  is  a  complete 
installation  of  electric  light,  and  generally  speaking  all  the 
fittings  now  considered  necessary  in  first-class  cargo  .steamers  are 
provided. 

Scotscraig. — The  Grangemouth  and  Greenock.  Dockyard 
Company  launched  on  June  15th,  from  their  shipyard  at  Greenock, 
a  steel  screw  steamer  to  the  order  of  Messrs.  AVilliam  Kinuear 
and  Company,  Dundee.  The  dimensions  of  the  vessel  are  200  ft. 
by  32  ft.  6  in.  by  15  ft.  3  in.  moulded,  and  she  is  designed  to 
carry  1,250  tons  on  Lloyd's  summer  freeboard.  She  is  of  the 
raised  quarter  deck  type,  with  long  bridge  amidships  and  fore- 
castle. The  hatches  are  exceptionally  large  and  worked  by 
powerful  steam  winches  for  the  rapid  discharge  of  cargo.  The 
vessel  is  specially  adapted  for  carrying  wood  deck  cargoes. 
Triple-expansion  engines  are  being  supplied  by  Messrs.  David 
Rowan  and  Company,  Glasgow.  Mr.  Laing,  of  Aberdeen,  has 
surveyed  the  vessel  during  construction  on  behalf  of  the  owners, 
and  she  is  also  being  surveyed  by  Lloyd's  surveyors  for  their 
special  100  Al  class.  It  is  interesting  to  note  that  this  vessel 
has  been  constructed  in  the  record  time  of  two  months,  as  it 
is  just  eight  weeks  since  her  keel  was  laid  down  in  the  builders' 
yard.    The  vessel  was  named  Scotscraig. 

Kelet- — The  fine  steel  screw  steamer  Kelet,  built  by  Messrs. 
W.  Dobson  and  Company,  Low  Walker-on-l'yne,  to  the  order 
of  the  Hungarian  Levant  Steamship  Company  Limited,  of 
Buda  Pest,  left  the  Tyne  on  June  16th  for  her  loaded  trial 
trip.  The  vessel,  which  has  been  built  to  the  highest  class  at 
Lloyd's  is  of  the  following  dimensions :  Length  between 
])erpendiculars  205  ft.;  breadth,  32  ft.;  depth  inoulded,  16  ft. 
She  has  been  built  as  a  single  deck  vessel,  with  poop,  forecastle, 
and  bridge.  The  propelling  machinery,  which  has 
been  supplied  by  the  North-Eastern  Marine  Engineering  Com- 
pany Limited,  at  their  Northumberland  Engine  Works,  Wallsond, 
consists  of  a  set  of  triple-expansion  engines,  having  cylinders 
17  in.,  28  in.,  and  48  in.  in  diameter  by  33  in.   stroke,  steam 


being  supplied  by  one  large  steel  boiler  working  at  a  pressure 
of  180  lb.  per  square  inch.  On  a  series  of  trials  over  the 
measured  mile,  the  machinery  worked  without  the  slightest 
hitch,  and  gave  every  siitisfaction  to  all  concerned,  the  speed 
obtained  being  in  excess  of  the  guarantee. 

Con'Way. — The  screw  steamer  Conway,  the  first  of  three 
cargo  steamers  built  by  Sir  VV.  G.  Armstrong,  Whitworth, 
and  Company  Limited,  to  the  order  of  the  Royal  Mail  Steam 
Packet  Company,  London,  was  taken  to  sea  for  her  trial  trip, 
off  the  Tyne  recently.  Built  on  the  three  deck  rule,  and  of 
2,670  tous  gross  register,  the  Conway  measures  328  ft.  in 
length,  43  ft.  9  in.  beam,  and  25  ft.  10  in.  depth  of  hold.  With 
a  view  of  making  her  speed  performance  at  sea  as  economical 
as  possible,  the  Conway  has  a  somewhat  finer  model  than  is 
generally  found  amongst  vessels  of  her  class.  The  deck 
erections  consist  of  poop,  bridge,  and  forecastle.  Cargo  can  be 
carried  in  the  jK'op  and  bridge.  The  cargo  arrangements  afe 
specially  designed  for  the  requirements  of  the  trade  which  the 
Conway  aud  her  sister  ships  are  intended  to  be  engaged  in. 
There  ai'c  on  deck  eight  powerful  steam  winclies,  with  derricks 
aud  cargo  gear,  and,  to  provide  for  the  heavy  weights  which 
are  often  carried,  a  special  derrick  and  cargo  gear,  capable  of 
lifting  into  or  discharging  from  the  ship  a  load  of  30  tons  has 
been  provided  at  No.  2  liatch.  This,  it  is  stated,  is  probably  the 
most  powerful  derrick  that  has  ever  been  fitted  to  a  steamer 
of  this  class.  The  'tween  decks  are  rnore  than  usually  lofty,  and, 
generally  speaking,  every  arrangement  has  been  made  that  the 
experience  of  the  Royal  Mail  Steam  Packet  Company  could 
suggest  as  necessary  to  meet  the  requirements  of  their  trade.  The 
propelling  machinery,  by  the  Wallsend  Slipway  aud  Engineer- 
ing Company  Limited,  Wallsend,  is  of  the  triple-expansion  type, 
with  cylinders  25  in.,  41  in.,  and  68  in.,  aud  a  stroke  of  45  in., 
working  at  a  pressure  of  180  lb.  per  square  inch.  There  are 
three  large  steel  boilers,  with  specially  large  heating  surface, 
so  that  refrigerating  machiuery  may  be  driven  from  the  main 
boilers  whenever  it  is  rc([uired.  'Iliere  is  a  complete  installation 
of  electric  light,  hy  Messrs.  Clarke,  Chapman,  and  Company 
Limited,  Gateshead.  Almost  a  gale  from  the  westward  pre- 
vailed, yet  the  trial  trip  was  a  pronounced  success,  and  the 
sjieed,  in  ballast  trim,  with  the  propeller  only  partially  im- 
mersed, was  nearly  12  knots  an  hour. 

W^indermere. — On  June  15th  Messrs.  Irvine's  Shipbuilding 
and  Dry  Docks  Company  Limited  launched  from  their  Shipyard 
at  West  Hartlepool,  a  finely  modelled  steel  screw  steamer, 
built  to  the  order  of  the  Appleby  Shippings  Company  Limited, 
Cardiff.  She  is  of  the  following  dimensions:  Length,  311ft. 
by  44  ft.  by  22  ft.  1  in.,  and  of  a  large  measurement  cargo  capacity, 
and  is  built  to  Lloyd's  highest  class  under  special  survey  and 
of  the  single  deck  type,  having  poop,  extra  long  bridge,  aud  top- 
gallant forecastle.  A  double  tjottoni  is  fitted  throughout  on 
the  cellular  principle  for  water  ballast  and  the  after  peak  is 
arranged  as  a  trimming  tank.  She  is  constructed  with  deep  bulb 
angle  frames  and  longitudinal  stringers,  giving  clear  holds  for 
the  storing  of  bulky  cargoes.  Five  water-tight  bulkheads  divide 
the  holds  into  six  water-tight  compartments,  and  each  hold  is 
fitted  with  wood  grain  divisions.  She  also  has  extra  large 
cargo  hatches,  and  is  equipped  with  double  derricks,  which  have 
been  specially  designed  by  the  firm  at  each  hatch,  four  steam 
winches  which  are  supplied  with  steam  by  a  "  Blakes "  patent 
vertical  boiler,  and  is  replete  with  all  the  latest  improvements 
for  rapid  loading  and  discharging.  A  powerful  quick  warping 
steam  windlass  is  fitted  forward  for  the  working  of  the  cables 
and  steam  steering  gear  is  fitted  amidships.  Accommodation 
for  captain,  officers,  and  engineers  is  arranged  in  houses  on 
the  bridge,  aud  the  seamen  and  firemen  under  top-gallant  fore- 
castle. The  sanitary,  ventilating,  and  lighting  arrangements 
have  received  special  attention  and  have  been  effected  on  the 
most  approved  lines.  Engines  of  the  triple-expansion  type  are 
being  supplied  and  fitted  by  Messrs.  Richardson,  Westgarth, 
and  Company  Limited,  Hartlepool,  having  cylinders  23  in.,  37  in., 
aud  61  in.,  by  39  in.,  two  single-ended  boilers  working  at  a 
pressure  of  160  lb. 

Heron. — Messrs.  W.  Simons  and  Comjwny  Limited,  Renfrew, 
launched  from  their  yard  on  17th  June  the  twin-screw  hopper 
barge  Heron,  the  first  of  two  steam  hoppers  which  they  have 
under  construction  to  the  order  of  the  Bombay  Port  Trust. 
The  vessel  is  propelled  by  two  sets  of  compound-surface  con- 
densing engines  and  two  mild  steel  boilers  of  sufficient  power 
to  drive  the  vessel  at  a  speed  of  10  knots  per  hour  when  loaded. 
Steam  appliance  for  working  the  hopper  doors  and  all  the 
latest  appliances  for  a  vessel  of  this  type  are  provided.  The 
vessels  are  being  constructed  under  the  direction  of  Messrs. 
Sir  J.  Wolfe  Barry  and  A.  J.  Barry,  M.Tnst.C.E.,  London,  con- 
sulting engineers  to  the  Bombay  Port  Trust,  Mr.  George 
Turner  being  resident  inspector. 

Lapwingr- — There  was  launched  on  June  17tli  from  the  shipyard 
of  Messrs.  Cochrane  and  Sons,  shipbuilders,  Selby,  a  steel  screw 
trawler,  the  principal  dimensions  being  115  ft.  by  21ft.  6  in. 
by  11  ft.  depth  of  hold.  The  vessel  has  been  built  to  the  order 
of  the  Lindsey  Steam  Fishing  Company  Limited,  of  Grimsby, 
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and  will  be  fitted  with  powerful  triple-expansion  engines  by 
the  Great  Ceutral  Co-operative  Engineering  and  Ship  Repairing 
Company  Limited,  of  Grimsby.  The  vessel  is  replete  with  all 
the  latest  improvements  for  fishing  purposes.  As  the  vessel 
left  the  ways  she  was  christened  the  Lapwing. 


CORRESPONDENCE. 


Communicationt  intended  for  insertion  should  be  written  on  one  side 
of  the  paper  only  ;  and  if  accompanied  by  sketches,  these  should 
be  neatly  drawn,  and  forwarded  on  a  roll,  to  prevent  creasing. 
We  cannot  undertake  to  return  rejected  communications,  or  to  reply 
to  inquiries  by  letter.  In  all  cases  letters  must  be  accompanied 
with  the  name  and  address  of  the  writer. 

We  do  not  hold  ourselves  responsible  for  the  opinions  of  our  Corres- 
pondents- 


LEAVES  FROM  A  NAVAL  ENGINEER'S  NOTE  BOOK. 

2'o  the  Editor  of  "  The  Practical  Engineer." 

Sir, — With  regard  to  "  Diagram  Factor's  "  remarks^  the  back 
pressure  depends  to  such  a  large  extent  on  external  influences, 
that  there  is  no  reason  why  it  should  be  placed  in  the  bracket. 
'■  Diagram  Factor  "  says  that  the  writer  of  the  articles  "  does  not 
state  what  is  to  be  multiplied  by  F  " ;  and  then  a  few  linea 
further  down  quotes  the  formula  which  gives  him  that 
information,  followed  by  the  words  "  as  given  in  the  article.'" 
This  is  an  extraordinary  contradiction,  and  shows  how  very 
carelessly  he  has  read  the  articles  he  considers  so  excellent.  He 
then  takes  the  factor  F,  which  has  been  found  from  actual 
experience,  for  the  formula  given,  and  applies  it  to  another 
formula  of  liis  own  to  which  it  does  not  belong.  Of  course,  the 
results  he  obtains  are  worthless.  If  lie  wishes  to  use  the 
formula, 

M  actual  =  F   x  M  theoretical, 

he  must  find  values  for  F  other  than  those  given  in  Table  VII. — 
Yours,  etc., 

Oxford. 


QUERIES  AND  REPLIES. 


Communications  should  be  written  on  one  side  of  the  paper  only,  and  in 
all  cates  be  accompanied  with  name  and  address.  Sketches  should 
be  neatly  drawn,  and,  if  large,  sent  on  a  roller,  so  as  to  avoid 
creasing.  This  column  is  intended  for  the  mutual  assistance  of 
engineers  in  their  daily  work.  As  far  as  we  possibly  can,  we 
render  assistance,  but  we  cannot  undertake  to  work  out  elaborate 
arithmetical  calculations,  or  deal  with  matters  not  of  general 
interest.  Further,  we  cannot,  under  the  pretence  of  answering  a 
query,  be  made  the  medium  for  gratuitous  vuffing.  We  cannot 
undertake  to  reply  to  queries  by  post. 


1831.  Treatment  of  Water  in  Boiler.— Would  some  reader  let 

me  know  how  to  get  rid  of  a  verj'  heavy  scaling  in  my  boilers  ? 
There  is  a  large  percentage  of  lime  in  the  \\ater,  which,  after  14 
days'  running,  chokes  the  feed  pipes  and  water  tubes.  I  should 
be  pleased  if  some  reader  would  let  me  know  the  best  way  to  treat 
it  in  the  boiler. — Anxious. 

Ansiocr. — lam  in  a  position  to  relieve  the  "Anxious  One."  For 
some  time  the  same  trouble  affected  the  plant  under  my  care. 
The  water  I  use  is  highly  charged  with  limes,  as  it  chiefly  comes 
from  old  lead  mines  in  our  district.  I  tried  many  i-emedies  ;  some 
were  good,  others  pitted  my  seatings  of  valves,  also  my  mountings. 
At  last  I  tried  Algin,  a  vegetable  compound.  I  use  a  quart  mixed 
with  each  1,000  gallons  of  water  evaporated.  The  way  I  pass  it  is 
through  the  feed  tank.  I  blow  down  boilers  first  thing  in  the 
morning,  and  sometimes  once  through  the  day,  a  couple  of  inches 
at  a  time.  The  economisers  get  the  same  treatment,  a  blow  down. 
I  am  pleased  to  say  the  results  have  been  most  satisfactory  to  me 
and  to  the  engineer. — A  Relieved  One. 

1791.  Syren, — Will  any  reader  please  give  sketch  showing  working 
parts  and  dimensions  of  syren  to  be  used  on  a  boiler  working  at  a 
pressure  of  90  lb.  ? — Puzzled. 

Answer. — "Puzzled"  will  probably  find  the  information  he 
l  equires  in  the  marine  list  issued  by  the  Pulsutneter  Engineering 
Company  Limited,  of  Reading,  on  page  21,  No.  2. — Screech. 


1826-  Draught  of  a  Vessel.— Will  a  reader  give  me  a  method  for 
working  out  the  draught  of  a  boat  with  a  given  tonnage  ?  What 
is  the  best  book  I  could  have  on  designing  boats  ? — Dbaughtsman 

1829.  Cleaning  Marine  Boiler  Tubes.— What  advantages  are  to 

be  gained  by  cleaning  marine  boiler  tubes  daily,  as  is  the  practice 
in  the  French  Navy,  I  believe,  compared  with  letting  soot  and 


ashes  gather  for  a  week  or  more  ?  I  know  how  disagreeable  tlie 
job  is,  and  how  the  opening  of  smoke-box  doors  cuts  down  the 
draught  — Attention. 

1830.  Garage. — As  there  appears  to  ))e  a  difference  of  opinion  with 
regard  to  the  meaning  of  the  word  "garage,"  would  any  reader 
kindly  give  the  derivati  )u  and  correct  meaning  of  the  word  ? — 
H.  H. 

1832.  Dynamometer  Test  for  Propeller  and  Engine  Efficiency. 

If  a  ship  were  moored,  and  a  suitable  spring  or  hydi  aulic  weighing 
machine  connected  to  the  mooring  ropes  in  such  a  manner  that 
the  pull  could  l)e  registered,  would  this  give  any  indication  as  to 
the  efficiency  of  propellei-s  or  engine  ?  Would  it  be  of  any  value 
whatsoever  ?  If  so,  how  can  the  data  so  obtained  be  made  use  of  '! 
A  numerical  example  would  oblige. — Exmouth. 


MISCELLANEA. 


Messes.  Ruston,  Proctor,  and  Company  Limited, 
engineers,  Lincoln,  have  a  thoroughly  representative  show  of 
engines  and  agricultural  machinery  at  the  royal  agricultural 
show.  The  exhibits  consists  of  15,  comprising  steam  engines, 
road  roller,  oil  engines,  traction  wagon,  huller  and  threshing 
machines. 

Messrs.  Rosser  and  Russell  Limited,  22,  Charing  Cross, 
London,  S.W.,  have  recently  completed  the  heating  of  the 
Hotel  Cecil  extensions  upon  their  patented  system.  The  heat 
is  obtained  for  the  exhaust  steam  of  the  electric  light  turbines, 
without  causing  back  pressure.  Automatic  temperature  control 
has  been  fitted  throughout,  and  is  so  adjusted  that  with  a 
difterence  of  only  two  degrees  the  radiators  are  full  "  on  "  or 
full  "off." 

Remarkable  Motor  Touring. — -On  Thursday  morning,  the 
16th  inst.,  Mr.  Arthur  Preen,  with  Mr.  H.  Dawson  and  a 
mechanician,  left  Coventry  on  a  15  H.P.  Duryea  power  carriage 
for  a  run  to  Land's  End,  Mr.  Failes  Baker,  of  Coventry,  with 
mechanician,  on  a  12  H.P.  Duryea  power  phaeton,  following  a 
few  minutes  later.  Mr.  Baker  arrived  at  Land's  End,  303  miles 
from  the  start,  shortly  before  8  p.m.,  Mr.  Preen  following  him 
20  minutes  later.  Next  day  Mr.  Baker  left  on  the  return 
journey  at  12-35,  travelling  via  Liskeard,  Plymouth,  and  Tavi- 
stock, to  Okeliampton,  and  making  the  run  home  to  Coventry 
next  day,  arriving  at  4-30.  Mr.  Preen  followed  the  same  route, 
returning  as  going.  The  journey  made  was  no  less  than  667 
miles  in  the  three  days  for  Mr.  Baker,  and  560  for  Mr.  Preen,  a 
record  of  reliability  which  has  rarely  been  exceeded. 

The  Tariff  Commission. — Four  meetings  of  the  Tariff  Com- 
mission were  held  last  week.  Sir  Robert  Herbert,  G.C.B.,  pre- 
siding, bringing  the  number  of  sittings  to  date  up  to  34.  The 
following  witnesses  were  examined  in  the  engineering  and 
machinery  and  textile  trades:  Mr.  J.  E.  Ransome  (Ransome, 
Sims,  and  Jeffries  Limited,  Orwell  Works,  Ipswich) ;  Sir  W. 
Ogilvy  Dalgleish  (Baxter  Brothers  and  Company  Limited, 
Dundee) ;  Mr.  Frederick  Baynes  (John  Baynes,  cotton  manu- 
facturer, Cecily  Bridge,  Furthergate,  and  Knuzden  Brook  Mills, 
Blackburn);  Mr.  Thomas  A.  Hill,  Nottingham;  Mr.  Thomas 
Gascoigne  (Gascoigne,  Bailey,  and  Clarke  Limited,  Nottingham)  ; 
Mr.  J.  Burnell  Wells  (Ashwell,  Wells,  and  Knight  Limited, 
Nottingham) ;  Mr.  George  Robertson  (Anderson  and  Robeiison 
Limited,  Glasgow) ;  Mr.  Alfred  Biitterworth  (Alfred  Butter- 
worth  and  Son,  Hollinwood,  Lancashire) ;  Mr.  John  Brinton 
(Brinton's  Limited,  Kidderminster);  Mr.  C.  E.  Middleton 
(T.  Middleton  and  Company  Limited,  Adlington,  Lancashire) ; 
Mr.  David  Marriage,  Chorley  and  Blackburn;  Mr.  Joe  Benn 
(J.  Benn  and  Sons,  Burley-in-Wharfdale.) 

Euphrates  Bridges. — In  view  of  the  interest  which  was 
created  in  the  competitive  designs  for  the  bridges  across  the  Nile 
when  the  plans  of  Sir  William  Arrol  and  Company  were  selected, 
it  may  be  stated  that  another  competition  is  likely  to  be  involved 
in  connection  with  two  bridges  over  the  Euphrates,  designs  and 
tenders  for  which  the  Turkish  Minister  of  public  works  is  now 
inviting.  The  location  of  the  larger  bridge  is  at  Kemier  Khan, 
the  halfway  point  on  the  post  route  between  Bagdad  and 
Constantinople,  where  a  ferry  is  at  present  the  only  means  of 
communication,  and  where  traffic  is  sometimes  seriously  inter- 
rupted in  the  winter  season.  There  is  near  this  a  great  gorge, 
and  at  the  entrance  to' it  there  is  a  possible  site  for  the  location 
uf  a  span  275  ft.  or  300  ft.  in  length.  This  would  complete  com- 
munication with  the  capital  of  Mesopotamia.  The  plans  are  to 
be  accompanied  by  estimates  of  the  price  of  material  and  the 
cost  of  erection,  exclusive  of  the  necessary  masonry.  The  other, 
a  small  bridge,  is  to  be  over  the  eastern  branch  of  the  Euphrates, 
12  miles  north  of  Harput.  It  will  be  of  two  spans,  one  75  ft., 
and  the  other  40  ft.;  there  is  an  island  in  the  river.  In  this 
case  simplicity  of  design  must  be  aimed  at,  so  that  the  bridge 
may  be  built  without  the  presence  of  the  contractor's  engineer. 
Owing  to  the  difficulties  of  transport  no  part  is  to  exceed  1,425  lb. 
in  weight. 
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Poetter's  Coke  Oven,  730. 

Polyphase  Substitutions,  150,  191,  210. 
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Aluminium,  Making  Castings  in,  75. 
'America,  Mechanical  Engineering  in,  1. 
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Co 's  Cement  Works,  79. 
Visit  to  Messrs.  Yarrow  and  Co.'s 
Works  at  Poplar,  154. 
Evaporative  Tests  of  Lancashire  Boilers 
439. 

Exhaust  Steam,  The  Utilisation  of,  on 
the  Rateau  System,  577,  599. 

Exhibition  Awards,  497. 

Experiments  with  Anti'-fouling  Compo- 
sitions, 299. 


Fairlie  Type  of  Locomotives,  620. 

Fmancial  Trusts  and  Industrial  De- 
pression, 675, 

Flame  Temperatures  in  Internal  Com- 
bustion Engines,  265,  304.  - 

Flanging  Machines,  140,  208,  255. 

Flow  of  Air,  Steam,  and  Gas  in  Pipes 
367.  ' 

Flywheels,  Graphic  Method  of  Deter- 
mnnng  the  Weight  of,  28,  94. 

Forging  by  Pressure,  673. 

Fractional  Supply  Steam  Turbines,  Im- 
provements in,  414,  476,  530. 

Furnaces  and  Boilers,  737. 

Gas-engine  Testing,  Practical,  619,  676. 
Ga3_  Exhibition,  The  International,  637, 
-  Ot  6. 

Gaa,  Steam,  and  Air,  The  Plow  of  in 
Pipes,  367. 


Gas  Turbine,  A,  601. 

Gas  Turbiaes,  A  Scientific  Investigation 

into  the  Pojsibilities  of,  4S1  507 
Gas  Users,  A  Hint  to,  213. 
Gasolene  Boat,  A  Big,  4D. 
German  Built  Locomnives  f,)r  Japanese 

Railw.iy.s,  149. 
German   Built    Four-cylinder  Atlantic 

Type  Express  Locomotive,  303. 
Girders,  Raiding  and  Transportiag,  649 
Gisholt  Boring  Alaclrne.  732. 
Good  Tools  and  Bad  Lathes,  610 
Graphic    JMotliod  of   Deteniiinin-'  the 

Weight  of  Flywheels,  28,  94. 
Graphite  and  Oil  Pump,  Tlie  Werder  417 
Gravnig  Dock  at  Hebburn  on-Tyne,  428. 
Greasy  and  Impure  Steam,  400 
Great  Central   Railway,  High-capacity 

R  .Ihug  Stock  for,  372.  s  f  j 
Great  Eastern   Railway,  New  Type  of 

Oil  Burning  Express  Locomotive  for, 

401. 

Great  Western  Railway,  New  Type  of 
Outside  Cylinder  Express  Locomotive 
on,  242. 

Gun,  A  Ball  Bearing  RiHed.  79. 
Gastav  Uilg  nstock's  Coke  Oven  571 
Gyroscopic  Effect  of  Flywheels  oi'i  Bo.ard 
Ship,  488,  501. 


Half-load  Erticiencies,  102. 
Heat,  Loss  of,  from  Iron  Pipes,  667 
Heating    and    Ventiliting  Engineers 
Institution  of =        o  . 
Mechtnical  Urauglit  for  Boilers,  369, 

Heating  from  Centr.al  Stations,  lOS. 
*iebburn-on-Tyne  New  Graving  Dock, 

H^^eford^,  Trials  of  Small  Motor  Cars, 

Heysham  Harbour,  The  Opening,  311 

High-capacity  Coal  Wagon  on  London 
and  Norih-Wcstern  Railway,  324 

High  capacity  Coal  W,tgon  on  the  Lan- 
cashire and  Yorkshire  Railway,  70il. 

High-capacity  Rolling  Stock  on  the  Great 
Central  Hailw.iy,  372. 

High-pressure  Multi-stage  Turbine 
Pumps,  with  Special  Balancing 
Arrangement,  279. 

Hife*-pressure  Valve,  Hopkiiison,"  The, 

High-speed  Electric  Railway  Exiieri- 
ments  on  the  Marientclde-Zossen  Line 
105,  126.  ' 

Hi\di-spied  Electric  Railway  Work, 
Some  Points  on,  674. 

Hint  to  Gas  Users,  A,  213. 

Holzapfel's  New  Works  at  Felling-on- 
Tyne,  179. 

H  ipkin-oa  High-pressure  Valve,  733 

H  jrse  Power,  Varying  Standards,  2 

Huessener's  Coke  Oven,  626. 

Hydraulic  ami  Blectrl;  Power  Plant  at 
Middle.~br,)ugh  Dock,  36. 

Hydraulic  Machinery,  Boiler  Makers 
Accumulators,  4. 

Boiler  Shell  Bending  Machines,  340 
Combi-  ed     Fixed     and  Portable 

Riveters,  564. 
Fixed  Riveters,  500. 
Flanging  Machines,  140,  209,  255 
Port.xble  Riveters,  412. 
Hydraulic  Presses,  The  Stratton  Four- 
way  Valve  for,  16. 


Impact   Tests   of  Wrought   Steels  of 

Commerce,  6)0. 
Impure  and  Greasy  Steam,  410. 
Indexing  Machine,  Differential,  418. 
Indii,  Engineering  in,  521. 
Industries,  Inventions,  and  Investiga- 
tions, 226. 

Institutional   and    Trade    Waste  The 

Disposal  of,  322,  374. 
Internal  -  combustion     Motors,  Flame 

Temperatures,  265,  304. 
International  Gas  Exhibition,  637. 
Inventions,  Novelty  in,  274, 
Iron  and  Steel  Institute 

Use  of  Steel  in  American  Lofty- 
building  Construction,  5S. 
Utilisation  of  Exhaust  Steam  by 
Steam  Turbines  on  the  Rateau 
System,  575,  599. 
Iron  and  Steel,  New  Process  of  Protec- 
tion of,  from  Corrosion,  13,  5{i. 
Ironfoundry  Practice,  Modern    92  252 

343,  38S,  454,  565,  614,  710. 
Institutions  and  Societies  :— 

Bradford  Engineering  Society,  554 
606. 

British  Association,  240,  265. 

Civil  Engineers,  Institution  of,  CIS. 

Electrical  Engineers,  Institution  of, 
104,  160,  570,  703 

Engineers  and  Shipbuilders  in  Scot- 
land, 9. 

Engineers,  Society  of,  79,  154,  376. 
Heating  and  Ventilating  Engineers, 

Iron  and  Steel  Institute,  58,  575,  599. 
Japanese  Engineering  Society,  617! ' 
Junior  Institution  of  Engineers  13-' 
351,  420,  635,  700.  ' 


Institutions  and  Societies  :  — 

Manchester  Association  of  Engineer^ 

117,  447,  622,  702. 
Marine  Engineo'-s,  280. 
Mechanical  Engineers,  7,  11    30  T> 

145,  4S1,  640.  '  ' 

Municipal  Electrical  Association  107 

233. 

National    .\ssociation    of  Colliery 

Managers,  443. 
Naval  Architects,  46,  48S. 
North- Eist    Coast    Institution  of 

Engineers  and  Shipbuilders,  480, 

613. 

Royal  Institute  of  Public  Health 
322,  374. 

Royal  United  Service  Institution, 

41,  4S,  645. 
Rugby  Engineering  Society,  434,  601, 

616,  678. 
Society  of  Engineers,  79. 


Japanese  Engineering  Society  : — 

Sizes  of  Ready-made  Engineering 
Articles,  6i7. 
Japanese  Railwajs,  German-built  Loco- 
motives for,  149. 
Johnstone's  Liquid- fuel  Burner,  666. 

Junior  Institution  of  Engineers:  

Design  of  a  Dry  Dock,  420. 
Visit   to    the    Chelsea  Generating 
Statiju  and  the  L.C.C.'s  Pumping 
Station,  132. 
Summer  Meeting  in  Germany,  35 1. 
Visit  to  South  Stallordshire  Mond 
Gas  Co.  and  Birmingham  Corpora- 
tion Gas  Works,  635. 


Koppci's  Coke  Oven,  690. 

Labour  Loaders,  British  and  American, 
273. 

Lancashire  and  Yorkshire  Railway,  High 

Capacity  All-steel  Coal  Wagons  on,  709 
Lancashire  Boilers,  Evaporative  Tests  of 

439.  ' 
Launch  cf  the  First    Turbine  Liner 

Victorian,  290. 
Lcaiher  Washers,  Compound  Punch  and 

Die  for,  169. 
Leaves  from  a  Naval  Engineer's  Note 

Book  : — 

Bearing  Surfaces  of   Crank  Shaft 
Journals,  Gudgeon  Pins,  and  Guide 
Slippers,  118.  164. 
Connecting  Rods,  524,  607,  591,  612. 
Lifting  Machinery,  Cranes  and,  76  124 
166,  236,  276,  34S.  ' 
Liquid  Fuel  and  Supply,  66. 
Liquid  Fuel,  Board  of  the  U.S.  Navy 
Report  of,  537.  ' 
Ijiquid  Fuel,  Tests  witli  Marine  Boilers, 

Lloyd's  Register,  Annuil  Report,  1903-4 
535. 

Lloyd's  Register,  Januirv  1st  to  July 
26th,  1904,  290. 

Lobintz  Patent  Rock  Cutter,  292. 

Lojal  Sands  for  Foundry  Use,  529. 

Locomo'ive,  Consolidation  Type,  for 
Bengal-Nagpur  Railway,  12. 

Locomotive  Design,  British,  The  Ten- 
dencies of,  714. 

Locomotive,  Four-cylinder  Atlantic  Type 
Express,  German-built,  303. 

Locomotive,  Four-wheeled  Coupled 
Express,  on  the  London  and  South 
Western  Railway,  261. 

Locomotive,  Mogul  Type,  for  Prussian 
State  Railways,  3i'6 

Locomotive,  Oil-burning  Locomotive  for 
Great  Eastern  Railway,  471.  ' 

Locomotive,  Outside  Cylinder  Type,  on 
Great  Western  Railwaj',  243. 

Locomotive,  Six-wheeled  Coupled  Sub- 
urban Locomotive  for  the  New  South 
Wales  Railways,  573. 

Locomotives,  in  England,  Testing,  7. 

Locomotive  for  Japanese  Railways, 
German  Built,  149. 

Locomotive,  Powerful,  Economy  of,  on 
London  and  North-Westcrn  Railway 
355.  ^ ' 

Locomotives,  Schenectady,  Superheater 
for,  352. 

Locomotives,  Mechanical  Stokers  for,  217. 
Locomotives,  Valve  Gcarfor,  A  New'  443° 
Locomotives,  Special  Types,  :_  ' 
Fairlie  Type,  621. 

Meyer  and  Mallet  Articulated,  6S4. 
London   and  North- Western  Railway 

New  Rolling  Stock  on,  324.  ' 
London  and   N.jrth-We»tern  Railway, 

Economy  of  Powerful  Locomotives  on! 

355. 

London  and  South  -  Western  Railway, 
Powerful  Four-wheeled  Coupled  Ex- 
press on,  261. 

Loss  of  Heat  from  Iron  Pijies,  667. 


Alanchester  Association  of  Engineers  •— 
Arijustment  and  Alloys  of  Engine 
Shaft  Bearings,  622. 


.Manchester  Association  of  Engineers  •— 
Ec^o^uomic  Value  of  Cast" Iron,  702, 

Tcmperaturo  Entropy  Diagram,  513 
\isii,  to  Stuart  otreet  Electricity 

Works,  4!7. 
Vi"it  to  British  Thomson-Houston 
Co.'s  Works,  117. 
Manxman,  The  NrwTurbineSteamcr  427 
Marine  Engines,  Superheated  Steam  for, 

Marine  Engineers,  Institution  if--  - 

Protection  of  Metallic  Surface-s,  280 
j>ianne  Motors,  171. 
Master  Cams,  iMaking,  208. 
Measurement  of  Vacuum,  703 
Mechanical  Engineers,  Inttitutiou  of  •- 
Design  and  Test  of  a  Modern  Steam 

Plant,  144,  193,  210. 
Middlesbrough  Dock  Hydraulic  and 

Electric  Power  Plant,  36. 
Refuse  Destruction  by  Burniii"  II 
Scientific  Investig.itioii  into  thi' P.w- 
^  sibilities  of  Gas  Turbines,  4n1  506 
Steam  Turbines  Diflerent  Aimlica- 

tions  of,  72,  97,  130,  142. 
Testing  Locomo.ivcs  in  England  7 
Impact  Tests  on  Wrought  Steels  "of 
Commeice,  6)0. 
Mechani'.al  Draught  for  Boilers,  369  ;i99 
Mechanical  Engineering  in  America',  1 
Mechanical  Stokers  for  Locomotives  217 
Metal  Markets,  60,  155,  307,  403,  555*  667' 
Mcta^llic  Packing  for  Steam  Pipes,  Newj 

Metallic  Surfaces,  Protection  of,  280 
Metals,  Effects  of  Shook  on,  250. 
Metric  System  in  Mechanical  and  Elec- 
trical Engineering,  434 
Meyer  and    Mallet    Articulated  L- co- 
motives,  68J. 
Middlesbrough     Dock     Electric  and 

Hydraulic  Power  and  Plant,  36 
Muldlcton's  System  of  Submarine  Navi- 
gation, C91. 
Milling  Cutters,  Shaping,  Grinding,  and 
Hardening,  711. 

*'''''''°'^*'  Constant  Belt  Speed, 
Milling  Machines,  Modern,  113 
Modern  Ironfoundry  Practice'  9"  052 

343,  388,  454,  565,  (il4,  710  " 
Modern  Milling  Machines,  113. 
Modern  Railway  Wagon  and  Details  of 

Its  Design,  110,  1G<|,  203,  318,  527  7--'4 
.Mogul   Type  Locomotive  for  I'russian 

State  Railways,  396. 
Motive  Power,  Cost  of,  510. 
Motor  Boats  at  Kiel,  174. 
Motor  Ctirs  v.  Horses,  474. 
Motor  Cars,  9,  32,  S3. 
Motor  Cars,  Cheap,  33S. 
Motor  Car  Trials  at  Hereford,  Small,  257, 

Motor  Omnibus  for  London,  The  Clark- 
son,  402. 

Moving  Steamers,  Draught  of,  350 
Municipal  Electrical  Association:— 

Boiler-house  Economies,  233. 

Polyphase  Sub-stations,  150,  191  -'16 

President's  Address,  107 
Municipalities  and  Technical  Trading 


Naval  Architecture,  656,  6S6. 
Naval  Architects,  Institute  of 

Gyroscopic  ElTect  of  Flywheels  on 
^  Board  Ship,  488,  501. 
Ships'  Composition,  46. 
Naval  Boilers,  Report  of  the  Committee 

on,  2j4,  326,  344. 
Naval  Coaling  Ports,  6)5. 
Naval  Construction,   The  Modern  Ue- 
^  velopment  of,  293. 
Naval  Engineers,  Artificers  and,  473, 
Naval  Engineer's  Note   Book,  Leaves 
from  a :  — 
Bearing  Surfaces  of   Crank  Shaft 
Journals,     Gudgeon     Pins,  and 
Guide  Slippers,  US,  164. 
Connecting  Rods,  524,  567,  591,  612 
Navy,  Steam  Turbines  in  the,  590. 
New  S.iuth  Wales  Government  Railways 
Six-wheeled  Coupled  Loco,  for  573  ' 
New  York  Central  and  lindsoli  River 
Railway,  Tests  of  Electric  Locomotive 
on.  725. 

North-East  Coast  Institution  of  Enoi- 
neers  and  Shipbuilders  :—  ° 
Comparison  between   Vertical  and 
Horizontal  Tabes  in  Water-tube 
Boilers,  613. 
Pres-ident's  Address,  480. 
Nuconomiser,  The,  460. 
Nuts  and  Bolts,  Rusty,  Removing,  627. 

Oil  Fuel  Tests  with  Marine  Boilers,  598 
Od^Punip,  Grajihite  and,  The  Werder, 

Oils,  Burning,   in   Boiler  Furnaces  by 

Means  of  Injectors,  39]. 
Operation  of  the  Corliss  Valve  257 
Otto  Hiigcnstock  Coke  Oven  '5')j  " 
Over  Building  Works,  361.  ' 
Over-cai.italisation  and  Trade  Denress- 

1011,  561,  ' 
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Pallograph,  The,  645. 

Parker's  Patent  Water  Gauge,  i2. 

Patent  Law,  The  New,  51)2. 

Patents,  Canadian,  111. 

Permanent  Way  for  Tramways,  001,  Olij. 

Plnnger  Elevator,  The  Standard,  214. 

Poetter's  Coke  Oven,  730. 

Polyphase  Sub-stations,  their  Enuiiiment 

and  Working,  l&O,  I'.il,  210. 
Portable  Riveters,  412. 
Power  in  Bulk,  114. 

Power  Engines,  The  Euouomies  of,  32S. 
Power  Plants  in  Faetories,  Commercial 

Aspects  of,  OOe. 
Practical  Gas-engine  Testing,  619. 
Problems  in  Electric  Traction,  Some,  523. 
Profits,  Wages  and,  S9. 
Profits.  Workshop  Margin  of,  009. 
Protection    of    Iron   and    Steel  from 

Corrosion,  Xew  Process  for,  13,  50. 
Protection  of  Metallic  Surfaces,  280. 
Prussian  State  Railways,  Mogul  Type 

with  Superheater,  390. 
Public  Health,  The  Hoyal  Institute  of 
The  Disposal  of  Institutional  and 
Public  He:ath,  322,  374. 
Pump  Sinking,  The  Heading,  459. 
Pumps,  The  Action  of,  14'.'. 
Pumping  Machinerv  for  the  Ooolgardie 

Water  Supi.ly,  4S5". 
Punch  and  Die  for  Leather  Washers, 

Compound,  169. 


Raising  and  Transporting  Girders  and 

Heavy  Pipes,  049. 
Railway  Waeou  and  Details  of  its  Design, 

Tlc  Modern,  116,  169,  263,  31S,  527,  603, 

724. 

Railways,  Electric  Haulage  on,  71. 

Railways  and  Electricity,  377. 

Ravages  of  Ships  Worms  on  Australian 

Hardwoods,  536. 
Haw  Hide  in  Engineering,  lno. 
Reading  Sinking  Pump,  45:t. 
Refuse  Destruction  bv  Burning,  .and  the 
Utilisation  of  the  Heat  Generated,  11. 
Registered  Designs,  The  Value  of,  201. 
Rejiort  of  the  Admiralty  Committee  on 

Boilers,  186. 
Rock  Cutter,  The  Lobintz,  2l'2. 
Rolling  Stock,  High  Capacity,  on  Great 

Central  Railway,  372. 
Rolling  Stock  on  L-nidon  and  North- 
Western  Railway,  New,  325. 
Rope  Driving,  153. 
Royal  United  Service  Institution  ; — 
Coaling  of  Warships,  48. 
Future  of  the  Submarine  Boat,  41. 
Naval  Coaling  Depots,  615. 
Rugby  Engineering  Society  :— 

Metric  System  in  Mechanical  and 

Electrical  Engineering,  434. 
Notes  on  High-speed  Electric  R.ail- 

way  Work,  678. 
Permanent  Way  for  Tramways,  601, 
616. 

Russian  Battleships,  51. 
Russian  Oil  Trade,  211. 
Rusty  Nuts  and  Bolts,  Removing,  627. 


Safety  before  Speed,  284. 

Sands  for  F'oundry  Use,  Local,  529. 

Schenectady  Superheater  for  Loco- 
motives, 352. 

Scientific  Investigation  into  the  Possi- 
bilities of  Gas  Turbines,  481,  506. 

Sea  Erosion  and  Foreshore  Protection, 
395. 

Semet-Solvay  Coke  Oven,  483. 

Sentinel  Two-stage  Air  Compressor,  508. 

Shaper,  An  Improved  Triple-geared,  148. 

Shaping,  Grinding,  and  Hardening  of 
Milling  Cutters,  711. 

Ships  Compositions,  46. 

Shipyard  Crane,  150-ton,  44. 

Simon-Carves  Coke  Oven,  462. 

Six-spindle  Drill  with  Avitomatic  Re- 
volving Chucks,  597. 

Six-splindle  Drill,  TuiTet,  70b. 

Sizes  of  Ready  -  made  Engineering 
Articles,  617. 

Skeleton  Quays  for  Docks,  Harbours, 
Wharfs,  etc.,  365. 

Sleeping  Cars  for  Western  Australian 
Railways,  572, 

Smoke,  Utilise  Your,  225. 

Societies  and  Institutions  ; — 

Bradford  Engineering  Society,  554, 
606. 

British  Association,  240,  265. 

Civil  Engineers,  Institution  of,  618. 

Electrical  Engineers,  Institution  of, 
104,  150,  576,  703. 

Engineers  and  Shipbuilders  in  Scot- 
land, 9. 

Engineers,  Society  of,  79,  154,  376. 
Heating  and  N'entilating  Engineers, 
369. 

Iron  and  Steel  Institute,  5^,  575,  599. 
Japanese  Engineering  Society,  617. 
Junior  Institution  of  Engineers,  132, 

35J,  420,  035,  700. 
Manchester  Association  of  Engineers, 

117,  447,  022. 
Marine  Engineers,  280. 


Societies  and  Insti'utions  :  — 

Mechanical  Engineers,  7,  11,  30,  72, 

145,  481,  640,  702. 
Municipal  Electrical  Association,  107, 
233. 

National    Association    of  Colliery 

Managers,  443, 
Naval  Architects  46,  4SS. 
North-East    Coast    Institution  of 

Engineers  and  Shipbuilders,  480, 

613. 

Royal  Institute  of   Public  Health, 
322,  374. 

Royal  United  Service  Institution,  41, 
48,  645. 

Rugby  Engineering  Society,  434,  001, 

616,  678. 
Society  of  Engineers,  79. 
Solid  Die  and  Automatic  Bolt-threading 

Machines,  207. 
Specifications,  401. 
Speed  Indicator,  New  Form  of,  728. 
St.  Louis  Exhibition,  The  AUis-Chalmers- 

Biillock  5,000  H  P.  Engine  and  Genera- 
tor. 100,  126. 
Stage    Equipment    at     the  London 

Coliseum,  706. 
Steam,  Impure  and  Greasy,  410. 
Steam,  Gas,  and  Air,  The  Flow  of,  in 

Pifes,  367. 
St9am  Coal  for  Commerce  or  War,  313. 
Steam  Pipes,  Water  Hammer  in,  231. 
Steim   Plant,   Design  and  Test  of  a 

Modern,  144,  193,  210. 
Steam  Trials  and  Steam  Tests,  531. 
Steam  Turbines  in  Germany,  On— The 

Zoelly,  452. 
Steam  Turbines,  Different  Applications 

of,  72,  97.  130.  142. 
Steam  Turbines,  Fractional  Supply,  414, 

470,  .:.30. 

S'eam,  Warming  the  Works  with,  449. 
Steel,  The  Use  of,  in  American  Lofty 

Building  Construction,  58,  103. 
Steel,  The  Use  of,  in  Modern  Buildings, 

554. 

Steel,  New  Methods  of  Manufacturing, 
352. 

Steering   Mechanism     for  Torpedoes, 

R;cent  Improvements  in,  40. 
Sterax  Bottle  Washing  Machine,  512. 
Stcrax  Power  Labelling  Machine,  511. 
Stevenson  and  Co.  Ltd.,  H.,  New  Graving 

Dock  for,  42S. 
Stokers,  A  Bontis  Scheme  for,  371. 
Stop  Valve.  A  New  Type  of,  96. 
Storage  Battery  as  Applied  to  Electric 

Railways,  229. 
Stratton  Four- way  Valve  for  Hydraulic 

Presses,  16. 
Submarine  Boat  Building,  419. 
Submarine,  The  Future  of  the,  41. 
Submarine     Navigation,  Middleton'a 

System,  691. 
Superheated    Steam     Locomotive  for 

Prussian  State  Railways,  396. 
Superheated  Steam  for  Marine  Engines, 

314. 

Sup3rheater    for     Locomotives,  The 

Schenectady,  352. 
Swan,  Hunter,  and  Wigham  Richardson 

Ltd, ,  540. 
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Vanderbilt  Cup  Motor  Race,  448. 


Warehouse  Construction,  New  Type  of, 
203. 

W,ater  Gas,  Dangers  of,  411, 
Water  Power,  Electricity  from,  227. 
Water  Power  Plant  in  Japan,  11.5. 
Water,  Specific  Heat  of,  248. 
Wheel  Gearing,  499. 

WhitworthScholarships  and  Exhibitions, 
339. 

Widgeon,  H.M.S.,  63. 
Wireless  Telegraphy  Notes,  .07,  181,  251, 
360,  742. 

Wood,  A  New  Process  for  Preserving  and 

Seasoning,  523. 
Wood  Gas  Power  Plant,  A,  102. 
Work  and  Wages,  87,  196,  310.  3S7. 


Yarrow  Turbine  Torpedo  Boat,  91. 


INVENTIONS. 

Abraham  ;  Variable  Speed  Driving  Gear, 
310. 

Adjustable  Dividers,  Compasses,  etc.  ; 

Dargue  and  Others,  657. 
Agobian  ;  Pulley  Blocks,  108. 
Air  Brake  for  Railway  Vehicles ;  Sauvage, 

333. 

Air  Compressor ;   Reavell  and  Others, 
467. 

.Vir  Pump  ;  Thompson,  628. 
Air  Pump  for  Surface  Condensers  ;  Weir, 
380. 

Air  Pump  and  Condenser  for  Steam 

Engines ;  Bean,  604. 
Alberger  ;  Surface  Condenser,  245. 
Allen;  Rotary  Ste  im  Engines,  134. 
Alley  ;  Steericg  Engines,  61. 
Anchors,  Ships' :   Hall   Patent  Anchor 

Co.  Ltd.  and  Another,  53. 


Anchors,  Ships' ;  Parks  and  Co.  Ltd.  and 

Other.s,  548. 
Anderson;  Ignition  Plugs  for  Ex]ilosion 

Engine",  198. 
Angas  ;    Attachment  for   Milling  ;infl 

Drilling  Machine,  493. 
Apparatus  for  Driving  and  Reversing 

Motion;  Meischke-Smith,  110. 
Apparatus  for  Holding,  "Turning,  and 

Screwing  Pipes ;  Spear  and  Another, 

490. 

Apparatus  for  Operating  Change  Speed 

Gear    Mechanism    of    Motor   Cars  ; 

Wolseley   Tool   and    >Iotor  Car  Co. 

Limited  and  Another,  739. 
Armatures  for  Dynamos  and   Motors ; 

Rees,  717, 

Armour-piercing    Projectiles  ;  Dawson 

and  Another,  048. 
Ashworth;  Internal-combustion  Engine 

of  the  Rotary  Type,  404. 
Attachment  for  fjathes,  etc.,  for  Making 

Cam  Grooves  ;  Schurm.ann,  605. 
Attwi  od;  Direct-acting  Pumping  Engine, 

879. 

Aiild  ;  Reducing  Valve,  245. 

Automatic  Coupling  for  Railway  Cars  ; 

Hcinic  e,  310. 
.\ntomatic    Drain    Cocks     for  Steam 

Cylinders  ;  Forrest  and  Appleton,  199. 
.\utomatic  Fluid-pressure  Brake  Appar.a- 

tus  ;  Westiiigliouse  Brake  Co.,  6i!9. 
Automatic   Forced-draught   Regulator  ; 

I'arsons  Manufacturing  Co.,  332 
Autonntic  Steam  Trap  :  Bosshaidt,  557. 
Automatically  Stopping  Transmission  of 

Rotary  Motion,  717. 


liadger  ;  Liqtiid  Fuel  Burner,  246. 

Baker  and  Another ;  Rotary  IDngine,  197. 

Ball  Bearings;  Schmid-Roost,  63. 

Ball  Bearings  for  Power  Shafts  ;  Fair- 
weather,  108. 

Barber  ;  Friction  Clutches  and  Brakes, 
61. 

Bardsley  ;  Change  Speed  and  Reversing 

Gearing,  670. 
Barker ;  Internal  Combustion  Engine, 

62. 

Ban- ;  Sluice  Gates  and  Valves,  85. 
Barrett ;  Filter  for  the  Hose  Feed  Pipes 

of  Locomotives,  332. 
Barrus  ;  Water-tube  Boiler,  309. 
Bate  ;  Internal  Combustion  Engine,  603. 
liayntun  ;  Device  for  Measuiing  Weight 

of  Steam  Passing  through  a  Pipe,  SO^". 
Beldam  ;  Metallic  Packings,  20. 
Belt  Joints,  Appliances  for  ;  Mitchell  and 

Another,  156. 
Bench  Vices,  Parallel ;  Taylor,  133. 
Benu ;  Air  Pump  and  Condenser  for 

Steam  Engines,  604. 
Berry  and  Walthew  ;  Lubricating  Steam 

Hammers,  309. 
Berths  for  Ships,  Folding  ;  Chamberlain 

and  Hall,  ISS. 
Bertram  and  Weyman  ;  Jet  Condenser, 

268. 

Bethel ;  Steam  Generators,  111. 
Bickerton  a  d  Others ;  Explosion  En- 
gine, 331. 

Bicycles.  Motor  Cars,  etc.,  Differential 
Sjieed  Gears  for  ;  De  Morgan,  267. 

Bjornstad  ;  Steam  Superheater,  556. 

Blaokett ;  Rock  Drill,  716. 

Rlackstone  and  Others  ;  Internjvl  Com- 
bustion Engine,  516. 

Blanc  ;  Signalling  Apparatus,  436. 

Blast  Apparatus  for  Locomotives,  Steam 
Jet ;  Langer,  86. 

Boiler.    (See  Steam,  Water-tube,  etc.) 

Boiler  Furnace  ;  Boult,  492. 

Boiler  for  Motor  Vehicles,  etc.  ;  Coul- 
thard,  197. 

Boiler,  Vertical  Fire-tube;  M.ann,  417. 

Booker  ;  Detachable  Life  Rafts,  436. 

Boothroyd  ;  Governor  Pulley,  220. 

Bosshardt ;  Automatic  Steam  Trap,  567. 

Boult ;  Boiler  Furnace,  492. 

Boult  ;  Valves  and  Cocks  for  Regulating 
the  Supply  of  Air  and  Combustible 
Material  for  Internal  Combustion 
Engines,  22. 

Boult ;  Valve  Ge.ar  for  Explosion  Engines, 
355. 

Bradley  and  Others ;  Controlling  Gas 

Engines,  156. 
Brake,  Automatic  Fluid  Pressure  ;  West- 

inghouse  Brake  Co.  .and  Another,  629. 
Brake    for    Motor    Vehicles ;  Socictc 

Anonyme  des  Moteurs  et  Automobiles 

Herald,  740. 
Brakes  ;  Barber,  61. 

Braking,  Reversing,  and  Lifting  Mechan- 
ism, Apparatus  for  Holding  ;  Raworth, 
515. 

Brazda  ;  Feed-water  Heater  ami  Pump, 
445. 

Breitlander  ;   Levelling    Apparatus  for 

Finding  the  Deviation  of  Ves.sels  and 

Floating  Docks,  301. 
British  Thompson-Houston    Co.  Lt<L  ; 

Elastic  Fluid  Turbines,  21,  85,  132. 
Brown  ;  Slide-v.ilve  Gear,  332. 
Brown  ;  Steering  Machinery,  21,  716. 
Brtlckert  ;    Valve  Gear   for  Explosion 

Engines,  491. 
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Bnme  ;  Automatic  Drainafje  VaUe  for 
Stertm-engine  Cyliuvlers,  029. 

Bvioys  or  Mark  Boat."! ;  Price,  437. 

Buffer  and  Draw-bar  Guar  Apparatus ; 
Spencer,  ^>\C>. 

lUirner  f"r  Ijic|iiitl  Fuel ;  Badger,  246. 


Ctipstau,  Steam  ;  EUiottatsil  Otber.s, 379. 
Carburetter  for  Internal-combustion 
Engines : — 

Clarus,  209. 

Male/.ieux,  694. 

Jlerritt,  Ii69. 

Societe   Anonyme  des  Autonioliile 
Aries,  84. 

Carburetter  and  Governor  for  luternal- 

combustion  Engines  ;  Glaakin.  3S1. 
Caulking  Tool,  Pneumatic  ;  Bnuie.  (129. 
(Centres  for  Lathes  and  other  Macliines  ; 

Winder,  405. 
Cliain-connecting  Shackle ;  Lake,  717, 
Chain  Link  Shackle  ;  Lake,  220. 
Chamberlain  and  Hall;  Folding  Berths 

for  Ships,  ISS. 
Change  spred  Mechanism  ;  Hewitt,  40(). 
Change-speed  and  lieversiiig  Gearing ; 

Bardsley,  670. 
Churl<  for  Drills,  etc. ;  Svensson  and 

Another.  :'.57. 
Cliuoks  ;  Kicli,  109. 

Clark,  Chqinian.  and  Co.  Inmited  and 

Another  ;    Means    for  Distributing 

Actuating  Fhiid  in  Engines,  741. 
Clarke,   Chapman,   and   Co.   Ltd.  aiitl 

Another;  Steam  Boiler,  669. 
Clarkson  ;  Regulation  of  Liquid  I'uel 

Burners,  405. 
Clarkson ;    Packing  for  Reciprocating 

Rods,  406. 
CUrk.son  :  Pump,  404. 
Clarus  ;  Carburetter,  269, 
Cleaning  Tubes,   etc  ,  Apparatus  for  ; 

Sewell,  61. 
Coaling  Vessels  ;  De  Mayo,  660. 
Compensating  Device  for  Steam  Pipes ; 

Seiffert,  69  J. 
Compound  Engine  ;  Fowler  and  Achilles, 

20S. 

Condenser,  Counter-current;  Weyman,84. 
Condenser,   ?'eed-water  Heaters,   etc.  ; 

Shore,  20. 
Condenser,  Surface  ;  Schnoeckel,  308. 
Condenser  and  Air  Pump  for  Steam 

Engines  ;  Bonn,  604. 
Cooling  and    Charging    of  Explosion 

Engines  ;  Spencer,  604. 
Cooling  the  Circulating  Water  of  the 

Motors  of  Automobiles ;  Hautier,  02. 
Cooling  Explosion  Motors  ;  Dun.an  and 

Joubert,  132. 
Corliss  Valves  ;  Hargreaves  and  Another, 

406. 

Cornock  and  Oihers  ;  Lubricator,  693. 
Couchemaun ;    Means  for  Lubricating 

Crank  Pins,  etc.,  26S. 
Coulthard  ;  Fire  Tube  Steam  Boiler  for 

M(  tor  Vehicles,  197. 
Coupling  for  Railway  Vehicles ;  Darwin 

and  Another,  080. 
Cwipling  for  Railway  Cars,  Auton-atic  ; 

Heinick,  310. 
Cowan  ;  Slechanical  Stokers,  156. 
Crank   Casing  f  )r  Explosion  Engine; 

Hewitt,  333. 
Cricht  n  and    Another ;   Packing  for 

Stuffing  Box,  692. 
Cutting  Gear  or  Spur  Wheels;  H.  H. 

Lake,  716. 
Cylinder  for  Piston  Pumps  and  Piston 

Air  Compressors  ;  Kiser,  669. 


Daniel  Ltd.  and  Another  ;  Screw  Cutting 
Lathes,  510. 

Dargue .and  Others  ;  Adjustable  Dividers, 
Compasses,  ete.,  557. 

Darwin  and  Another  ;  Coupling  for  Rail- 
way Vehicles,  5S0. 

Dawson  and  Another  ;  Armour  Piercing 
Projectiles,  548. 

Davits  for  Launching  Ships'  Boats ;  Wil- 
son, 52. 

Davy  Bro9.  Ltd.  and  Another  ;  Hydraulic 

Press,  220. 
De  Mayo  ;  Coaling  Vessels,  660. 
De  Morgan;  Differential  Speed  Gear  for 

Cycles,  Motor  Cars,  etc  ,  267. 
Dellana  ;  Pump,  331. 
Denk  and  Tafel  ;   Rolls  for  Twisting 

Drills,  198. 
Denny   and    Anoteer ;    Apparatus  for 

Measuring  Torsion  in  Rotating  Shafts, 

604. 

Device  for  Mea.suring  Weight  of  Steim 
Passing  through  a  Pij)e  ;  Bayntun,  556, 

Device  for  Relieving  Forces  due  to  Inertia 
and  Weight  of  Valve  Gear  ;  Lovekin, 
109. 

Dewrance  and  Another;  Reducing  Valve, 
467. 

Deighton's  Patent  Flue  and  Tube  Co, 
Ltd. ,  and  Mann ;  Spur  and  like  Gear- 
ing, 309. 

Distributing  Actuating  Fluids  in  En- 
gines ;  Clark,  Chapman,  and  Co.  Ltd., 
and  Another,  741. 

Dixon  ;  Screw  Propaller,  53. 


Dobbie;  Deep  Sea  Sounding  Machine,  53. 

Dobbie  ;  Ships'  Sidelights,  6,W. 

Drain  Cocks  for  Steam  Cylinders  :  Forrest 
and  Another,  199. 

Drainage  Valve  for  Steam  Engine  Cylin- 
ders, A\itomatio ;  Broene,  659. 

Drake  and  Another  ;  Transmis.sion  Gear 
for  Motor  Cars,  133. 

Draught  Apparatus  for  Furnaces  ;  Ross 
and  Another,  693. 

Draw  Tongs  or  Wire  Grips;  Logue  and 
Others,  •247. 

Driving  Apparatus  ;  Szorzewski,  660. 

Driving  Ge.ar,  Variable  Speed  ;  Abraham, 
310, 

Driving  Jlechanism  for  Machine  Tools; 

Hulse  and  Cc.  and  Others,  10!i. 
Dudgeon  ;   Double-acting   Gas  Engine, 

739. 

Dunan    Joubert ;    Cooling  E.\-pIosion 

Motors,  1 32, 
Duplex  Pumping  Engine  ;  Oddie,  357. 
Dynamos  and  Motors,  Construction  of 

Armatures  for  ;  E.  S.  G.  Rees,  717. 
Dyne  ;  Pulley  Block  and  Gin,  308. 


Edwards;  Gas  ov  Oil  Engine,  133. 
Edwards  Air  Pump  Syndicate  Ltd.  and 

Another  ;  Pump,  490. 
Eisemann  ;  Electric  Igniter  for  Explosion 

Engines,  630. 
Ejector  for  Automati".  Vacuum  Railway 

Brakes  ;  Gresham  and  Others,  466. 
Electric  Igniter  for  Explo.sion  Engines  ; 

Eisemann,  630. 
Elliott ;  Lubricitor,  605. 
Ely;  Wrench  feu-  Pipes,  etc.,  517. 
Elastic  Fluid  Turbines ;  British  Thom- 
son-Houston Co.  Ltd.,  21,  85,  132. 
Elastic  Fluid  Turbines ;  de  Ferranti,  466. 
Electric  Igniters  for  Explo.sion  Motors  ; 

Kopiquet,  157. 
Electric  Welding  of  Turbine    Blades  ; 

Ferranti,  378. 
Elliott  and  Others  ;  Steam  Capstan,  379. 
Elliott  and  Others  ;  Steam  Engine,  445. 
Elvey  ;  Explosion  Engine,  270. 
Engine  fcr  Compressing  Air  or  Pumping 

Fluids  ;  Lake,  741. 
Explosion  Engine ;  Bickerton  and  Others, 

331. 

Explosion  Engine,  Cooling  atid  Charging 

of ;  Spencer,  630. 
Explosion  Engine,  Electric  Igniter  for  ; 

Eisemann,  630. 
Explosion  Engine  ;  Elvey,  270. 
Explosion  Engine;  Fcrrero  and  Another, 

22. 

Explosion  Engine  :  Guigoz,  446. 
Explosion  Engine,  Means  for  Admitting 

Air  to  ;  Pia'o,  108. 
Explosion  Engine,   Regiilating  Device 

for  ;  Ivoennecke,  693. 
E.xolosion   Engine ;    Societe  Anonyme 

d'Electricite   et  d'Antomobile  Moi's, 

357. 


Fairfax  ;  Speed  Varying  or  Reduction 
Gearing,  220,  515. 

Fairweather ;  Ball  Bearings  for  Power 
Shafts,  108. 

Feed  Mechanism  for  Coa.\  Cutting,  Plan- 
ing, Slotting,  and  other  Machines ; 
Kirkup  and  Others,  .'iSO, 

Feed  Pumps,  Automatic  Controller  for; 
R.  J.  Mullin,  671. 

Feed-water  Heater  and  Pump;  Brazda, 
445. 

Feed-water  Heaters,  Condenser.s,  etc.  ; 
Shore,  20. 

Ferranti ;  Apparatus  for  Manufacturing 

Turbine  Wh-els,  580. 
Ferranti ;  Elastic  Fluid  Turbine,  406. 
Ferranti ;  Electric  Welding  of  Turbine 

Blades,  378. 
Ferrero    and    Another ;  E.xplosion 

Engines,  22. 
Ferrero  and  Another ;  Utilisation  of  the 

least  Volatile  Oils  in  Internal  Combus- 
tion Engines,  355. 
Filter  for  the  Hose  Feed  Pipes  of  Lo^-j- 

raotives ;  Barratt,  332. 
Filter,  High-pressure;  Rawson,  20. 
Fire  .\rches  for  Fui-naces  ;  McKenzie,  446. 
Flexii.le  Shaft ;  Wicksteed,  739. 
Flinois  ;  Variable  Speed  Gearing,  245. 
Floyd ;     Spring    Packing    King.s  for 

Piston,  467. 
Forced  Draught  Regulat"r,  Automatic  ; 

Parsons,  333. 
Forrest  and  Appleton  ;  Automatic  Draw 

Locks  for  Steam  Cylind.  rs,  199. 
FoMder  and  Achilles ;  Compound  Engine, 

268. 

Friction  Clutch  ;  Barber,  61. 

Friction  Clutch  ;  Harrison,  73.8. 

Friction  Clutch  ;  .Jelley,  269. 

Frikart ;  Valve  Gear  for  Direct-acting 

Steam  Engines,  557. 
Furnace  for  Steam  Boilers  ;  Goldie,  446. 
Furnaces    and    Flues,    Steam    Bjiler ; 

Gearing  and  Another,  380. 


Garnischewsky  ;  Apparatiis  for  Auto- 
matically Stopping  Transmission  of 
Rotary  Motion,  717. 

Gas  and  Oil  Engines  ;  Edwards,  133. 

Gas  and  Petrol  Eng'ne  ;  Lemperiere,  i''05. 

Gas  Engine,  Controlling:  Bradley,  and 
Others,  156. 

Gas  Engine,  Double-acting;  Dudgeon, 
739. 

Gear  or  Spur  Wheels,  Cutting  ;  H.  H. 
Lake,  716. 

Gearing  and  Another ;  Manufacture  of 

Steam  Boiler  Furnaces  and  Flues,  3S0. 
Gearing,  Spur ;  Deighton's  Patent  Flue 

and  Tube  Co  Ltd.  and  Mann,  3C9. 
Gcddcs;  hhip,s'  Fenders,  600. 
Gl.askin  :  Carburetter  and  Governor  for 

Internal-combustion  Engines,  381. 
Goldie  ;  Furnaces  for  Steam  Bjilers,  146. 
Go,s  ;  Water-tube  Boiler,  630. 
Governor  Pulley;  Boothroyd,  220, 
Gyroscopic  Apparatus  for'  Steering 

Torpedoes  ;  f.eavitt,  189. 
Graham ;    Pneumatic  Power  Hammer, 

40.5. 

Gresham  and  Others;  Combination 
Ejector  for  Automatic  Vacuum  Rail- 
way Brakes,  106. 

Gresham  ;  Valves,  Cylinders,  and  Fit- 
tings for  Vacuum  Brake,  738. 

Gresham;  Hose  Coupling,  517. 

Gresham  ;  Water-gauge  Fittings,  557. 

Griffin;  Apparatus  for  Srarting  Internal 
Combustion  Engines,  246. 

Grimes;    Sight-feed  Lubricator,  739. 

Grundal :  Double-acting  Pump,  003. 

Guigo?. ;  Explosion  Motor.  440. 

Gunther;  Cutting  Head  for  Screw- 
c\itting  Machines,  718. 


Hack-saw  Machine  for  Cutting  Metallic 
Rods,  Tubes,  etc.  ;  Hampton  and  Bee- 
bee  Limited  and  Others,  467. 

Halsey  :  Multi-cylinder  Rotary  Engine, 
094. 

Hall's  P.itent  Anchor  Co.  Limited  and 
Another  ;  Ships'  Anchors,  53. 

Ilnmilton  ;  Stop  Valve,  444. 

Hamler  ;  Mechanical  Stoker,  468. 

Hargreaves  and  Another  ;  Corliss  Valves, 
400. 

Harrison  and  Another ;  Relief  Valves, 
405, 

Hartness  ;  Turret  Lathes.  02. 
Hatchard  ;  Automatic  Sounding  Apjmra- 
tus,  188. 

Hautier  ;  Means  for  Cooling  the  Circula- 
ting Water  of  the  Motors  of  Auto- 
mobiles, 62. 

Headson  ;  Pipe  Wrench,  358. 

Ileadatock  for  Lathe  ;  Herbert  anrl 
iVnother,  356. 

Ilcathcote  and  Others  ;  Operating  Water- 
tight Bulkhead  Doors.  547. 

Hedderwick  ;  Ships'  Rigging  Screws, 
548. 

Heinicke  ;  Automatic  Coupling  for  Rail- 
way Cars,  310. 

"  Herald,"  Societe  Anonymes  des 
Moteurs  et  Automobiles  ;  Brake 
Meclnnism  for  Motor  Cars,  740. 

Hci-bert  and  Another  :  Ueadstock  for 
L.ithe,  356. 

Ilcribson  ;  Friction  Clutch,  738. 

Hewitt ;  Crank  Casing  for  Explosion 
Engine,  333. 

Hewitt ;  Change  Speed  Mechanism,  406. 

Hewitt  ;  Lubricating  Apparatus  for 
Internal  Combustion  Engines,  406. 

Heys;  Lubricating  Appantus,  491. 

Higginson  :  Valve--,  Stop  Cocks,  etc.,  308. 

Ilitchon  and  Others  ;  Lathe,  245,  692. 

Hitchon  and  Others  ;  Slide  Lathes,  86. 

Hotfman  Manufacturing  Co.  Limited 
and  Another  ;  Pivot  and  Side  Bearers 
for  Bogie  Trucks,  604. 

Hotfman  ;  Universal  Joint  for  Shafting, 
221. 

Hobenstein  ;  Steam  Boilers,  134,  157. 
Holinquist ;  Parallel  Vice,  518. 
Hopkinson  ;  Stop  Valves,  22,  221,  740. 
Horotmanu  and  Others ;  Variable  Speed 

Gear,  491. 
Hose  Coupling  ;  Gresham,  517. 
Hoy  :  Safety  Valve,  718. 
Hydraulic  Press  ;  Davy  Bros,  and  Co. 

Limited  and  Another,  220. 
Huber ;  Propeller,  660. 
Hubner  ;  Pressure  Reducing  and  Safety 

Valve  Combined,  581. 
Hughes  ;  Means  for  Raisnig  .Steam  in 

Locomotive  Boilers,  22. 
Hydraulic  Valves;  Sprowson,  198, 


Iden ;    Variable  Speed  and  Reversing 
Gear,  199. 

Ignition  Device  for  Explosion  Engines  ; 

Styckynski  and  Another,  580. 
Ignition  Plugs  for  Exploi-ion  Engines; 

Anderson,  198. 
Imray  ;  Ventilators  for  Ships'  Holds,  189. 
Imray  ;  Water-tube  Boilers  358. 
Internal-combustion  Engines.    (See  also 

Explosion  Engines.) 
Internal-combustion  Engines  ;  Barker-, 

028. 


Internal-combustion  Engines  ;  B.ate,  603. 

Internal-combustion  Engiiies ;  Black- 
stone  and  Others,  516, 

Internal-combustion  Engines ;  Lewis  and 
Another,  556. 

Internal-combustion  Engines  ;  Lont/.Uy, 
157. 

Internal-combustion  Engines ;  McMullen 

and  Others,  108. 
Internal-combustion  Engines;  Melhuish, 

445. 

Intern.al-combustion  Engines;  Roberts 

and  Others,  558. 
Internal-combustion  Engines  ;  Seal  and 

Another,  356. 
Intei-nal-combustion     Engines ;  Wes- 

comhe,  61. 
Inteinal  eombustion  Engines,  Appai-atus 

fi>r  Starting  ;  Griffin,  246. 
Internal-combustion  Engines,  Exhaust 

Valves  of ;  Societe  Francaise  des  Con- 

stnictions  Meeaniques  Anciens  Etab- 

litscment  Call,  63. 
lutenial-combustion    Engines,  Igniter 

Mech.anism  for  ;  Regenbogen,  378. 
Internal-combustion  Engines,  Lidjricat- 

ing  Apparatus  for ;  Hewitt,  406. 
Internal-combustion  Engines,  Means  for 

Supplying  Oil  and  Spirit  to ;  Nichol- 
son, 247. 

Inturnal-corabustion    Engines,  Rotary 

Type  ;  Ashworth,  404. 
Internal-combustion  Engines,  Sp.arking 

Device  for  ;  Thompson,  110. 
Internal-combustiorr  Engines,  Valvesand 

Cocks  for  Regulating  the  Supply  of  Air 

and  Combustible  Material ;  Boult,  22. 
Internal-combustion  Engines,  Valves  and 

Valve  Gear  for  ;  Johnson,  85. 
Internal-combustion     Engines,  Valve 

Gear  for  ;  Phillips,  581. 
Internal-combustion  Engines,  Utilisation 

of  the  least  Volatde  Oils  in  ;  Ferrero 

and  Fr-anchetti,  355. 


James  ;  Lubricating  Device  for  Internal- 
combustion  Engines,  445. 

Jelley  ;  Friction  Clutch,  268. 

Jet  Condenser ;  Bertram  and  Weyman, 
268. 

Johnson ;  Marine  Torches,  300. 

Johnson  ;  Propelling  Vessels,  300. 

Johnson;  Valves  and  Valve  Gear  for 
Internal-combustion  Engines,  85. 

Johnson  and  Another  ;  Means  for  Con- 
verting Rotary  into  Reciprocating 
Motion,  444. 


Kalbach  ;  Steam  Turbine,  029. 
Kanty  ;  Pipe  Joint,  1,'!3. 
Keller  ;  Sliding  Jaw  Wrench,  671. 
Keller ;  Pneumatic  Caulking  Tool,  029. 
King  and  Another;  Nut  Lock,  630. 
Kirke  ;  Two-stroke  Cycle  Motor  Engine, 
267. 

Kirkup  and  Others  ;  Feed  Mechanism 
for  Coal  Cutting,  Planing,  and  other 
Machines,  580. 

Kirkup  and  Others  ;  Machine  for  Cutting 
Coal,  etc.  ,  092. 

Kiser ;  Cylinder  for  Piston  Pumps  and 
Air  Compressors,  009. 

Klinger  ;  Packing  for  Stuffing  Boxes,  80. 

Kneen  ;  Tramway  Points,  310. 

Koennecke ;  Regulating  Device  for  Ex- 
plosion Engines,  693. 


Lake  ;  Chiin  Connecting  Shackle,  717. 
Lake ;  Ch.ain  Link  Shackle,  221. 
Lake  ;  Cutting  Spur  or  Gear  Wheels,  710. 
Lake  ;  Engine  for  Compressing  Air  or 

Pumping  Fluids,  741. 
Lake ;  Means  for  Producing  Sound  Waves 

for  Marine  Signalling,  189. 
Lake  ;  Sheet  Metal  Shaft  Hanger,  492. 
Lake  ;  Submarine  Signals,  Apparatus  for  . 

Receiving,  301. 
Lake  ;  Submarine  Sionalling,  436. 
Lancashire  and  Other  Boilers  ;  Tinker, 

134. 

Langer ;  Steam  Jet  Blast  Apparatus  for 

Locomotives,  86. 
Lathe   Attachment   for    Making  Cam 

Grooves  ;  Schutmaun,  605. 
Lathe,  .\utomatic  ;  Hitchon  and  Othei-s, 

692. 

Lathe  ;  Hitchon  and  Other's,  -245. 

Lathe  ;  Scott,  379. 

Lathe  ;  Truemm  and  Another,  I'.'O. 

Lavellan  ;  Shaft  Hanger,  381. 

Leavitt ;  Gyroscopic  Apparatus  for  Steer- 
ing Torpedoes,  189. 

Lee ;  Rotary  Fluid  Pressure  Engines, 
62S. 

Lemperiere  ;  Gas  or  Petrol  Engine,  605. 
Levelling   -Apparatus  for  Finding  the 

Deviation    of    Floating    Docks  and 

Vessels;  Breitlander,  301. 
Lewis  ;  Intei'ual  Combvrstlon  Motor,  556. 
Libert ;  Pipe  Joints,  469. 
Life  Rafts,  Detachable;  Booker,  436. 
Lifting  Jack  ;  Roth,  556. 
Licdemann  ;  Valves,  62. 
Liquid  Fuel  Burner;  Badger,  246. 
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MECHANICAL  ENGINEERING   IN  AMERICA. 

The  iutercliauge  of  views  between  American  and  Eiiglisk 
luecliauical  engineers  and  the  open  inspection  of  the 
American  works  that  was  permitted  the  visitors  at  tlio 
recent  joint  meeting  of  tlie  English  Institution  of  Mechanical 
Engineers  and  the  American  Society  of  Mechanical 
Engineers,  in  Chicago,  has  done  not  a  little  towards 
encouraging  our  home  engineers  to  believe  that  they  are 
not  by  any  means  so  laggard  in  modern  methods  as  some 
of  our  non-technical  contemporaries  would  lead  the  "  man 
in  the  street "  to  believe.  Possibly,  however,  the  difference 
in  the  methods  of  disseminating  information  to  the  public 
tlirough  t.he  channels  of  the  press  in  each  country  may,  to 
some  degree,  explain  the  somewhat  strong  condemnatory 
notes  and  warnings  that  we  have  become  almost  accustomed 
to. 

The  British  manufacturer  is  not  so  anxious  to  grant  inter- 
view's to  press  correspondents,  in  a  hurry  for  copy,"  as 
appears  to  be  the  rule  with  many  leading  firms  of  America ; 
consequently,  the  paragiuphs  that  first  appear  in  a  local 
American  paper  and  then  are  adojited  by  English  journals 
concerning  tlie  large  order  just  seiured  by  a  certain  enter- 
prising firm,  who  Imve  spent  thousands  of  dollars  on  new 
tools,  do  not  so  commonly  occur  on  this  side  of  the  Atlantic. 
In  consequence  of  this  national  trait,  the  important  inter- 
nationally offered  orders  that  somehow  or  other  still 
maiiage  to  find  their  way  into  our  home  works  are  scarcely 
chronicled  or  known  beyond  the  immediate  district  in  which 
the  works  happen  to  be  situated.  Similarly,  too,  the  fact 
that  certahi  firms  are  experimenting  upon  large  power  gas 
engines,  new  type  looms,  new  turbines,  motors,  pumps, 
and  other  new  and  important  developments,  is  equally 
considered  more  a  matter  of  domestic  and  personal  interest 
than  of  national  and  public  importance.  Probably,  so 
long  as  the  necessiiry  orders  can  be  secured  to  keep  their 
works  busy,  our  home  firms  will  not  be  disposed  to  clamour 
for  the  cheap,  but  somewhat  unsatisfactoiy  advei-tiseuieiit, 
that  might  otherwise  be  freely  secured. 

Knowing  probably  as  much  about  the  good  points  of 
American  practice  as  many  of  the  residents  in  that  great 
country  themselves,  the  English  visiting  engineers  were  pre- 
pared to  learn  even  more  of  that  upward  and  onv.  ard  trend  in 
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tliiugjs  niecliauical,  in  order  .that  they  might  jti'otlt  by  tlie 
lessons  that  were  thus  to  be  luost  kindly  and  liospitably 
offered  them  during  their  visits.  Tliat  this  desire  was 
appreciated  was  evidenced  by  the  remark  of  one  prominent 
American,  who^  assumed,  in  discussing  the  visit  witli  the 
writer,  that  '"  the  English  engineer  had  tln'eo  objects  in 
visiting  America  :  F'irst,  to  get  into  our  woi'ks  ;  second,  to 
see  the  St.  Louis  Exhibition  ;  third,  to  atte  id  tlrj  meetings  of 
the  Engineering  Society."  While  the  writer  agreed  that 
these  three  reasons,  though  not  in  the  order  placed,  may 
have  been  in  the  minds  of  some  of  our  visiting  members, 
he  also  claimed  that  the  desire  for  i)erfect  friendliness  and 
the  manifestation  of  that  thorough  feeling  of  national  good- 
will that  exists  wa«  jn'ohably  a  greater  incentive  than  the 
others  in  securing  the  attendance  at  the  joint  meeting. 

The  average  American  workshoj)  is  apparently  no  l)etter 
equipped  than  its  fellow  in  England,  and  there  are  works 
in  Manchester,  Newcastle,  Birmingham,  Leeds,  and  other 
towns  that  will  coinjiare  favourably  with  aiij-  of  the  woi'ks 
visited  in  America  in  the  matter  of  modem  tools  and 
modern  methods.  The  speed  of  the  tools  was  in  sooue  cases 
found  to  be  less  than  those  in  use  for  similar  work  at  lioine, 
and  there  appeared  to  be  no  more  rush  or  feverish  anxiety 
to  work,  either  upon  the  part  of  masters  or  tlie  men,  than 
exists  in  the  leading  tii-ms  of  this  country.  Indeed,  in  many 
places  the  ^-isiting  members  were  somewhat  surjirised  to 
note  that  the  adoption  of  higii  speeds  and  indejiendent 
driving  for  larue  tools  was  not  so  "-eneral  as  at  manv  of 
the  much-misunderstood  home  works. 

Li  some  works,  alteinative  methods  of  lifting  to  those 
moie  commonly  in  use  at  lionie  were  eniployed,  llie  air 
hoists  as  against'  hand  oi'  Iiydraulic  power  for  machine 
shojjs,  foundi'ies,  and  otlier  shops,  being  an  illustration  of 
this  variation  of  method.  One  pleasing  fact  was  tphckh' 
recognised  at  Cincinnatti,  wliicli  is  justly  recognised  as  the 
centre  of  the  American  machine  tool  industry,  for  it 
appeared  tliat  where  liigh-speed  work  was  in  progress,  such 
was  accomplished  by  tools  made  from  steel  actually  obtained 
froiu  Sheffield,  and  this  notwithstanding  tlie  very  higli  pro- 
tective duty  that  exists  upon  the  imi)Oitation  of  such  steel. 
The  visit,  Avliile  productive  of  the  very  Ijest  and  most 
cordial  friendly  relations,  did  not  a  little  to  encourage  tlie 
visitors  to  consider  that  mechanical  engineering  is  not  yet 
by  any  means  a  lo'St  or  neglected  art  at  liomc. 

G.  Croydox  Marks. 


HORSE   POWER:  VARYING  STANDARDS. 

The  veiy  many  ^  .  stems  of  competition  adopted  by  the 
various  makers  of  engines,  motors,  machines,  and  other 
motive-power  producing  or  distributing  appliances  for 
arriving  at  that  connnonly  descriptive  ex2)ression,  horse 
power,"  may  well  cause  doubts  to  the  uninitiated  as  to 
wliether  such  an  expression  is  of  any  use  at  all  as  a 
standard  or  guide  to  what  may  be  reasonably  exjiected  as 
the  practical  effort  or  output  of  the  motor,  boiler,  or  machine 
that  is  su]iposed  to  be  thus  commercially  descrilied. 

That  which  may  be  co^mputed  on  one  maker's  system  as 
a.  10  H.P.  power  engine  may  easily  become,  when  tested 
by  another  method  or  rule,  some  fifty  or  more  per  cent 
greater  or  les.s  than  this  noininal  or  commercial  power 


descril)ed.  Obviously,  such  a,  system  is  of  no  jiractical 
utility  unless  it  lias  connected  with  it,  for  tlie  Ijenetit  of 
all  concerned,  the  formula  or  actual  data  by  whicli  the 
so-called  standard  is  evolved. 

Witli  the  somewhat,  pojiular  growth  of  the  "  eiigiiieei-ing 
cult"  in  circles  liitlierto  given  over  to  the  discussion  of 
horses  and  animal  sjiorts,  it  is  desirable  that,  to  avoid 
confusion,  makei's  of  motors  and  tlie  like  should  lie  ex]ilicit 
in  the  descri])t  ions  they  publish  or  catalogue  as  to  that  whicli 
constitutes  the  to'ui  horse  jiower  when  applied  to  their 
motors.  It  Jms  become  almost  fasliionable  for  countiy 
s])ortsmen,  and  the  so-called  society  men,  to  abandon  their 
public  stable  talk  of  horses,  corn,  hay,  and  other  veterinary 
like  subjects,  and  to  leai-nedly  discourse  instead  on  cylinders, 
sparking-plugs,  va])orisers,  speed  gears,  condensers,  and  the 
value  of  petrol  and  steam  as  an  agent.  The  descriptions 
of  the  horse  power  or  rating  value  of  their  inachines  has  but 
little  real  meaning,  however,  owing  to  the  indifferent  ways  in 
which  the  term  is  at  jnesent  api)lied. 

When  the  motor  or  ordinary  engine  cylinder  was  first 
a.])plied  to  the  road  vehicle,  it  had  associated  with  it  the 
expression  which  described  its  size  and  its  actual  mechanical 
power  output,  that  Avas  possibly  coirect  for  the  manner  in 
which  such  cylinder  was  intended  to  be  combined  and'  to 
work  with  the  other  mechanical  devices  for  transmitting 
the  motion  of  the  ]iiston  rod  to  tlio  axle  of  the  driving 
wheels.  Since  the  time,  liowever,  when  such  cylinders  were 
first  applied  to  road  veliicles,  it  is  well  to  liear  in  mind 
that  great  alterations,  alike  as  to  application  and  as  to 
transmission  details,  liave  lieen  made,  so  that,  wliilc  tlie 
same  dimensioned  cylinder  may  now  bo  employed,  a  very 
different,  result  or  outjiut  is  secured. 

Thetendency  associated  with  tlie  advance  in  favour  of  the 
motor-propelled  vehicle,  whether  for  Inisiness  or  more 
sjieL'ially  pleasure  purjioscs,  has  l)een  to  bring  the  actual 
dead  load  or  M'eight  down  to  the  lowest  safe  limits,  and 
concurrently  with  this  tendency  of  weight,  reduction  tliei'e 
has  been  an  almost  miifo'i'in  increase  in  tlie  speed  of  the 
motor  itself.  Thus  while  the  original  motor  that  had  been 
carefully  designed  to  run  at  a  certairi  speed  was  scheduled 
or  catalogued  as  of  a.  certain  defined  liorse  power,  such 
descri])tive  terms  of  the  power  have  lieen  simply  lendered 
valueless,  from  the  fact,  tliat  by  a.  vai-iation  in  the  port 
areas  or  valves  of  the  cylinder  or  an  increase  in  working 
pressure  the  piston  speed  has  been  materially  increased,  and 
the  power  advanced  without  altering  the  size  of  the  cylinder. 
To  remedy  this  , variation  of  that  which  is  intended  for  a 
reliable  standard,  there  should  always  be  associated  with 
the  term  horse  power  the  qualifying  exidanation  that  such 
stated  power  is  to  be  expected  or  secured  Avhen  the  engine 
is  running  at  a.  sjiecitied  speed,  or  when  the  main  driving 
member  is  working  under  a  given  number  of  revolutions 
per  minute. 

It  Avould  be  further  desirable  iliaf  the  expressions 
"nominal,"  ■\brake,"'  and  "  niaximum "  horse  power 
should  be  made  to  conform  to  one  unifm'm  standard  of  com- 
jiarison,  for  under  the  jn-esent  lack  of  some  recognised 
system  of  nomenclature  there  is  nothing  whatever  to 
enable  the  user  of  a  motor  to  know  whether  he  is  working 
his  engine  at  its  utmost  capacity,  or  whether  he  may  at  an 
emergency  safely  increase  or  suddenly  vary  it. 
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The  I'iitiouiil  way  of  describiii<i'  tlie  correct  mechanical 
duty  or  power  of  an  engine  would  l)u  t<i  make  the  nia-ximum 
speed  tlie  actual  test  for  the  maximum  brake  horse  power, 
and  then  to  determine  tliat  the  working  or  nominal  horse 
power  should  bear  a  recognised  rati(j  of  that  maximum, 
with  the  engine  running  at  a  safe  and  determined  speed. 

Until  soane  such  system  of  linking  the  conmion  or 
standard  term  horse  jjower  with  the  maximum  meclianical 
effect  or  power  obtainable  from  the  engine  or  motor  is 
adopted,  tlie  various  firms  engaged  in  j)roducing  motors  and 
their  accessories  will  labour  under  common  disadvantages 
that  must  inevitably  tell  against  their  interests  when 
Ijrought  into  competition  with  others  who  may  be  careful 
to  assure  their  patrons  in  vague  terms  as  to  tlie  reserve 
of  ])0'wer  which  is  always  available  on  the  engines  and 
niotors  of  their  special  manufacture. 


NOTES  ON  NEWS. 

New  Type  of  Express  Passenger  Locomotive  for 
iHB  Great  Western  Railway  Company. — The  Great 
Western  Railway  Coanpaiiy,  it  may  be  recalled,  some 
few  months  ago  introduced  '■'  La  France " — the  engine 
ljuilt  to  their  order  by  the  Societe  Alsacienne  de  Con- 
structions Mecanicpies,  atBelfort,  France — following  this  up 
two  or  three  months  agO'  witli  "  Albion."  a  simple  engine 
built  at  Swindon  works  from  the  designs  of  Mr.  G.  J. 
Churchward,  the  locomotive  superintendent  O'f  the  Great 
AVesteni  line,  and  which  has  practically  tlie  same  working- 
pressure,  228  \h.  per  square  inch,  as  the  French  designed 
and  built  engine.  In  addition  to  these  recent  "  innova- 
tions," we  understand  that  another  new  type  of  express 
passenger  locomotive  is  now  under  construction  at  Swindon 
works,  and  is  to  be  .shortly  introduced  on  the  Great  Western 
Railway.  These  engines  will  be  of  the  four-wheeled  coupled 
bogie  type,  having  cylinders  outside  the  frames,  but  in 
other  respect-s  somewhat  similar  to  tlie  well-known  "City" 
class,  one  of  which — the  "  City  of  Batii " — it  will  be  re- 
membered, performed  the  notable  feat  in  hauling,  on  July 
Uth  last,  the  special  train  with  the  Prince  of  Wales  from 

•  Padd'ington  to  Plymouth,  a  distance  of  24:5|  miles  without 
any  stoppage,  in  2;j:ii  minutes — a  through  speed  of  G3  miles 
per  hour.    The  new  type  of  Great  Western  engines  will,  wo 

, understand,  be  approximately  known  as  the  County  "  class, 
in  contradistinction  to  the  "  Citv  "  eno-ines. 

The  report  of  the  Electricity  Committee  of  tlie  Manchester 
Corporation  shows  that  the  capital  outlay  during  the  past 
year  amounts  to  £-390,805,  making  a  total  at  31st  March, 
1904,  of  £2,110,432.  Additional  borrowing  powers  are  now 
being  sought,  under  resolution  of  the  City  Council,  to  the 
extent  of  £135,000,  principally  for  extension  of  mains.  On 
the  reconmiendation  of  the  chief  engineer  the  committee 
liave  decided  to  install  two  turbo-generators  at  the  Dickinson 
Street  generating  station  of  750  k.w.  capacity  each,  in  place 
of  certain  belt-di-iven  sets  of  smaller  size.  Tenders  for  the 
work  were  oljtained,  and  a  contract  has  been  entered  into 
with  Messrs.  C.  A.  Parsons  and  Company  for  the  supply  and 
erection  of  two  Parsons-Siemens  turbo-generator  sets  to  the 
specification  of  Mr.  Pearce,  and  it  is  expectedj  that  both 
tliese  sets  will  Ije  completed  and  in  readiness  for  the  output 
<>i  electricity  by  the  30tli  November  next.  As  to  the  Stuart 
Street  geiier.iting  station,  the  committee  report  that  the 
lilant  required  in  connection  with  Dr.  Kennedy's  installation 
of  15,000  H.P.  and  the  equipment  of  the  various  sub-stations 
in  connection  has  been  completed  for  some  months,  all  the 
steam  plant  and  electrical  apparatus  Iiaving  been  run  on 
load  at  various  times  under  ordinary  working  conditions. 
Olhcial  tests  as  to  the  efficiency  of  the  jDlanl  have  been 


carried  out  by  Dr.  Kennedy  and  his  assistants,  and  the 
results  attained  have  proved  satisfactory.  The  committee 
report  that  satisfactoiy  progress  is  being  made  with  the 
12,000  H.P.  additional  installation,  and  there  is  every 
reason  to  expect  that  the  whole  will  Ijo  completed  and 
ready  for  work  by  the  end  of  January,  1905.  The  total 
outi:)ut  from  the  works  during  the  past  twelve 
months  amounted  to  38,610,922  units,  as  compared  with 
22,198,241  units  of  the  previous  year,  an  increase  of  73'93 
per  cent.  The  quantity  measured  and  accounted  for  during 
the  time  was  31.597,253  units,  showing  a  difference  of 
7,013,669  units,  or  18' 17  per  cent,  being  the  quantity  lost 
in,  distribution  or  othenvise  not  accounted  for.  The  total 
mileage  of  mains  laid  at  the  31st  Mai'cli,  1904,  equals  284 
miles  1,427  yards.  The  net  profit  for  the  year  was 
£6,808  12s.  7d.  Some  figures  at  the  end  of  the  report 
indicate  the  growth  of  the  undertaking.  The  total  Board  of 
Trade  \mits  sold  in  1895,  the  first  full  year  of  work,  was 
1,168,382.  In  1900  the  figures  had  risen  to  6,355,872. 
Two  years  later  tlie  amount  sold  was  10,502,299,  and  last 
year  the  amount  was  28,966,624.  The  amount  used  for 
traction  was  nil  up  to  the  end  of  1901.  Then  in  1902  it  was 
1,951,990  unit«,  which  increased  in  (he  following  yea:"  to 
7,986,072,  and  last  year  to  17,125,857.  The  number  of 
units  used  for  public  lamps  last  year  was  41,553,  about 
1,200  more  than  in  the  previous  yeai-,  but  less  than  in  (lie 
years  1901,  1900,  and  1899. 


New  Uniteu  States  Battleships. — It  seems  probable 
that  the  battleships  which  will  be  laid  down  for  the  United 
States  this  year  will  not  dift'.er  materially  from  those 
ordered  last  year,  although  there  is  still  some  doubt  as  to 
the  armament.  The  new  American  ships  are  to  be  limited 
to  16,000  tons  disi)lacement  with.  900  tons  of  coal  on  board  ; 
but  with  the  full  load  of  2,200  tons  and  all  war  stores  the 
total  will  be  18,000'  tons.  But  even  then  it  is  expected  that 
the  draught  will  be  26  ft.  9  in.  This  limit  is  brought  about 
by  having  a  length  of  450  ft.  with  a  moderate  l^eam  of  76  ft. 
10  in.  The  vessel  will  have  four-cylinder  triple-exiiansion 
engines  of  16,500'  H.P.,  and  twelve  Babcock  and  Wilcox 
boilers.  As  to  armour,  the  Americans  adojit  the  principle 
of  having  veiy  thick  armour  localised  on  the  water  line 
near  the  machineiy  and  magazines,  and  reducing  it  in  non- 
essential parts  ;  and  tlius  their  maximum  thickness  is  greater 
than  that  of  our  ships.  The  two  new  armoured  ci'uisers 
are  to  be  of  22  knots,  their  trial  displacement  being  13,800 
tons  with  900  tons  of  coal  on  board,  but  with  the  full  supply 
of  fuel — ^2,000  tons — the  displacement  -will  be  much  greater, 
and  the  speed  for  maximum  power  considerably  less.  The 
length  of  the  cruisers  is  to  be  502  ft.,  the  beam  70  ft.,  and 
the  draught  on  trial  24  ft.  6  in.  :  l)ut  the  full  coal  and 
ammunition  supplies  Avill  put  them  2  it.  turtlier  m  the 
water. 


United  States  Patents.— The  patent  situation  in  the 
United  States  has  (says  the  American,  Elec/rician)  long  since 
reached  a  point  where  it  e.xcites  either  ribald  mirth  or  mingled 
disgust  and  resentment,  according  to  whether  one  is  a  spectator 
or  a  victim.  The  actual  vahie  of  a  patent,  as  is  well  recognised, 
is  usually  nothing  until  its  owner  has  had  it  subjected  to  the 
expensive  judgment  of  the  courts;  this  is  true  of  at  least  the 
large  majority  of  electrical  patents,  regardless  of  the  intrinsic 
merits  of  the  inventions  or  improvements.  Moreover,  patents 
arc  issued  which  even  a  layman  with  fair  powers  of  analysis  and 
access  to  patent  office  records  could  easily  show  to  be  without 
justification,  and  applications  are  rejected  on  purely  technical 
grounds  when  there  is  no  similarity  between  the  subject  matter 
of  the  invention  and  that  of  the  invention  cited  as  an  anti- 
cipation. It  would  seem  to  be  entirely  practical  to  eliminate 
the  farcical  elements  just  mentioned  by  the  establishment  at 
Washington  of  a  patent  tribunal  of  last  resort,  which  would 
obviate  the  necessity  for  appeal  to  the  regular  and  usually 
technically  incompetent  courts,  and  make  it  possible  to  obtain 
consistent  precedents  for  the  guidance  of  patent  examiners; 
under  the  present  system  the  courts  hand  down  conflicting 
rulings  without  rhyme  or  reason. 
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BOILER-MAKERS'   HYDRAULIC  MACHINERY. 


IlL — -Accumulators. — Continued. 

Fig.  D  is  a  seotiou  of  a  1-1  in.  diaiueler  by  16  ft.  stroke 
accumulator  for  a.  working  pressure  of  1,0001b.  per  square 
inch,  and  will  be  sufficient  to  i'liow  tbe  construction  of  tlie 
second  type.  For  capacities  as  large  as  tliis,  and  when  tlie 
jiressureis  not  required  to  be  A-ariable,  it  is  usual  to  adopt 
tlie  cylindrical  weight  casing  tilled  with  slag  or  scrap,  or 
sometimes  blocks  of  concrete  are  laid  on  a  plate  secured 


Fig.  9. 


to  the  foot  of  the  cylinder.  \Vlien  made  for  shipment 
abroad  these  two  methods  are  more  suitable  than  the  cast- 
iron  weights,  for  then  the  material  for  weighting  them  is 
got  at  tlie  destination,  thus  saving  the  cost  of  carriage. 

The  weight  case  and  cylinder  are  guided  by  two  timber 
beams,  buried  in  the  concrete  at  the  foot  and  bolted  at 
tlie  top  to  the  roof  of  the  house,  or  fixed  by  suitable  stays 
to  the  Avail.  On  the  inside  faces  of  the  beams  are  two 
channel  bars,  4  in.  by  2in.,  foi'  the  purpose  of  guiding  the 
rising  and  falling  weight  case.  Four  small  cast-iron  brackets, 
two  at  the  top  and  two  at  the  bottom,  fit  into  tliese  for 
guiding  and  preventing  tlie  case  from  turning. 

The  weight  casing  is  15  ft.  long,  made  of  ;^in.  steel 
jilate,  and  is  in  thiw  belts  with  a  2^  in.  by  2^  in.  by  Jin. 
angle  bar  riveted  round  the  toj).  Neai'  the  top  of  the 
cylinder  a  ring  is  slipped  over,  on  a  level  with  the  angle 
bar  round  the  casing-,  and  stretching  between  these  six  flat 
bai'S  4  in.  by  J  in.  are  placed,  ari'anged  equally  around  the 
circumference.  At  the  foot  the  case  is  simply  bolted  to  a 
flange  on  the  bottom  casting.  Two  feet,  14  in.  broad  by 
5  ft.  long,  are  provided  on  this  bottom  casting,  and  these 
sit  on  logs  of  wood  made  up  to  the  requii'ed  heighti.  The 
end  i>f  the  ram  fits  into  a  fomidation  plate  arranged  between 


the  logs  of  wood,  and  from  whicli  a  foot  projects  similar 
to  that  shown  on  the  first  design  for  carrying  the  valve. 

A  section  of  the  automatic  control  valve  for  stopjDing  and 
starting  the  pumps,  and  so  regulating  the  flow  of  water  to 
the  accumulator,  is  shown  by  fig.  10.  It  will  be  most  con- 
venient to  describe  the  internal  arrangements  first,  and  then 
go  on  to  the  external  arrangements  for  working  it.  A  is 
the  ])ressure  inlet  from  the  pumps.  There  are  two  of  these, 
directly  opposite  one  another,  so  that  the  water  may  be 
taken  in  at  either  side  according  to  the  position  of  the  pumps. 
\\Tien  the  water  flows  in  at  A  it  passes  upwards,  lifting  the 
valve  and  flowing  out  at  the  opening  B,  then  through  the 
connecting  pipe,  shown  on  fig.  7  of  the  last  ai-ticle,  into 
the  accumulatoi'  ram,  and  from  tliere  into  the  cylinder.  On 
the  same  level,  and  at  right  angles  to  B  or  directly  above 
the  opening  at  A,  are  other  two  openings,  one  for  drawing 
oft'  tlie  pi'essui'e  water  to  the  machines,  and  the  other 
for  coupling  up  to  tlie  fi'ont  of  the  belt-shifting  cylinder, 
so  that  Ave  always  have  a  constant  pressure  on  this  side  of 
the  piston. 

In  a  chamber  on  the  left-hand  side,  and  directly  opening 
into  the  space  above  the  inlet  valve,  a  gun-metal  slide  valve 
Avorks  on  a  gun-metal  facing.  The  holes  aare  bored  through 
this  facing  and  connected  on  the  outside  by  two  pipes  E 
and  F,  the  loAver  one  E  being  for  pressure  and  leading  away 
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to  the  belt-shifting  cylinder,  for  admitting  pressure  to  the 
back  of  the  piston,  and  the  top  one  F  for  exhaust,  and 
leading  away  to  the  Avater  supply  tank. 

Thus,  when  the  slide  A^alve  uncovers  the  opening  to  E, 
the  pressure  Avater  flows  from  the  chamber  through  the  pipe 
to  the  back  of  the  piston,  pushing  the  belt  on  to  the  loose 
pulley  and  bringing  the  pumps  to  rest.  If  the  valve  travels 
any  further  it  uncovers  the  top  opening  also,  letting  the 
pressure  water  flow  away  through  the  exhaust  pipe  to  the 
tank.  Now,  when  the  slide  valve  comes  doAvii  again  into 
the  position  shown  on  the  drawing,  this  connects  the  tAvo 
pipes  E  and  F,  opening  the  back  of  the  belt-shifting 
cylinder  to  exhaust,  and  the  pressure  on  the  front  side  now 
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pulls  til©  belt  on  to  the  fast  pulley,  starting  up  the  pumps 
again,  and  at  tlie  same  tune  pushing  the  water  out  of  the 
back  of  the  cylinder  through  the  pipe  E,  and  then  through 
F  to  the  tank. 

To  vmderstand  the  external  arrangements  of  this  valve  it 
will  be  necessary  to  refer  to  the  design  given  in  the  last 
article,  where  the  valve  is  shown  in  its  correct  position. 
The  rod  C,  on  fig.  10,  runs  up  the  whole  length  of  the 
accumulator,  carrying  the  weights  shown  in  section  on  fig.  7. 
These  weiglits  are  supported  at  the  proper  height  by  a 
collar,  secured  to  the  rod  by  means  of  a  set-screw.  It  will 
be  noticed  that  spaces  are  left  in  the  accumulator  weights 
to  make  room  for  the  weights  on  the  valve  rod ;  and, 
further,  that  the  space  in  the  bottom  weight  is  less  than 
the  size  of  the  valve  rod  weights,  so  that  when  the  accumu- 
lator rises  this  bottom  weight  will  catch  the  lowest  weight 
on  the  valve  rod.  The  accumulator,  stiil  travelling  upwards, 
will  cany  these  weights  with  it,  until  the  top  weight  comes 
in  contact  with  the  nuts  near  the  top  of  the  rod  C,  and 
pulling  this  rod  up,  which,  working  through  the  lever  D, 
will  cause  the  slide  valve  to  travel  up,  uncovering  the 
opening  to  pipe  E,  stopping  the  pumps,  and  letting  the 
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excess  water  flow  away  through  pipe  F.  In  this  manner 
the  accumulator  cannot  rise  above  a  certain  level.  When  the 
accumulator  comes  down  again  the  weights  will  slide  down 
on  to  the  collar  on  the  rod  C,  pushing  down  the  slide  valve 
and  starting  up  the  pumps.  The  accumulator  can  thus 
fall  about  4  ft.  before  starting  the  pumps,  which  is  much 
better  than  having  them  starting  whenever  the  accumulator 
commences  to  fall.  This  allows  of  a  certain  quantity  of 
water  being  drawn  off,  the  pumps  meanwhile  remaining  at 
rest. 

The  particulars  of  the  valve  for  the  accumulator,  shown 
on  fig.  9,  are  as  follow  :  Diameter  of  inlet,  3  in. ;  diameter 
of  valve,  4  in. ;  slide  valve,  iViein.  long  by  Igin.  wide; 
slide  valve  spindle,  fin.  diameter;  pipe  to  belt-shifting 
gear,  fin.  inside  diameter  and  '^/.oin.  outside  diameter; 
overflow  pipe,  Jin.  inside  diameter  and  in.  outside 
diameter. 

The  air  and  drain  cocks,  fitted  respectively  to  the  top 
and  bottom  of  these  accumulators,  and  in  fact  to  all 
liydraulic  cylinders,  are  made  to  fig.  11,  the  same  pattern 
being  used  for  both.  It  is  ^  in.  bore,  the  spindle  being 
turned  down  at  the  end  to  form  the  valve.  A  hole  is 
bored  in  the  cylinder  and  the  outer  end  increased  in 
diameter  and  tapped  i  in.  gas  to  take  the  end  of  the  cock. 
When  used  for  draining  purposes  the  outlet  is  also  screwed 
^  in.  gas  for  coupling  up  the  drain  pipe.  A  hexagon  is 
usually  f oniied  on  it  to  facilitate  screwing  it  on  to  the 
cylinder. 

(To  be  continued.) 
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AIR  COMPRESSORS  AND  BLOWING  ENGINES. 

By  C.  H.  Innes,  M.A. 

{Continued  from  page  678,  vol.  j.iix.) 

13.  Theory  of  Vdloes  for  Producing  Equalisation  of 
Pressure  at  the  End  of  the  Stroke. fig.  8c  is  shown  a  form 
of  valve  for  this  purpose.  Tlie  passages  s,  s  in  the  cylinder, 
corresponding  to  steam  passages,  are  for  the  admission  and 
discharge  of  air  from  either  side  of  the  piston.  The  space  a 
is  tliat  through  which  air  is  admitted,  and  the  space  above 
and  around  the  valve  is  connected  with  the  discharge  pipe. 
A  valve  b,  similar  to  the  distribution  valve  of  a  Mejer 
expansion  valve,  has  vertic;il  passages  at  either  end,  which 


Fig.  8c. 


are  closed  at  the  top  by  a  plate  c  held  down  by  the  pressure 
of  the  air  above  it,  and  by  two  spiral  springs.  There  is  also 
a  passage  which  we  shall  call  the  equalisation  passage,  which 
connects  the  two  passages  s,  s,  and  therefore  both  ends  of  the 
cylinder.  The  inside  edges  of  this  passage  coincide  with 
the  inside  edges  of  the  passages  s,  s.  By  outside  lap  is 
meant  the  distance  between  the  outside  edge  of  a  passage  s 
and  the  inside  edge  of  a  vertical  passage  in  b.  The  inside 
lap  is  the  distance  between  the  inside  edge  of  a  passage  s 
and  the  corresponding  inside  edge  of  the  valve.  Fig.  9 
shows  the  crank  c  s  and  the  eccentric  s  e,  and  the  angle  of 
advance  is  A  s  e,  but  the  motion  is  in  the  opposite  direction 
to  that  of  a  steam  engine,  as  shown  by  the  arrow.  Fig.  10 
is  the  valve  diagram,  which  is  similar  to  a  steam-engine 
valve  diagram.  If  c  n  and  c  r  are  the  inside  and  outside 
laps,  while  c  p  and  c  q  are  the  widths  of  the  equilibrium 
passage,  then  when  the  valve  is  moving  to  the  left,  and  is  to 
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the  left  of  mid-stroke  by  the  amount  c  n,  the  eccentric  centre 
line,  or  briefly  the  eccentric,  is  at  an  angle  q  c  d  from  the 
dead  centre,  and  the  passage  is  just  about  to  open.  As  the 
valve  moves  further  to  the  left  the  eccentric  approaches 
the  dead  centre,  and  when  the  valve  has  moved  c  d  from 
mid-stroke  the  eccentric  is  on  the  dead  centre.  The  valve 
now  commences  to  move  back,  and  the  left-hand  passage  s  is 
gradually  closed.  Inflow  stops  when  the  valve  is  a  distance 
c  n  to  the  left  of  mid-stroke  and  is  moving  to  the  right,  and 
the  eccentric  is  then  at  cb — i.e.,  an  angle  bed  from  the  dead 
centre.  As  the  eccentric  rod  is  very  long,  the  motion  is 
practically  harmonic,  and  g  nb  is  perpendicular  to  d 
When  the  valve  is  a  distance  c  ^  to  the  left  of  mid-stroke, 
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and  the  right-hand  end  of  the  equalisation  passage  just  about 
to  open  to  the  right-hand  passage  s,  equaHsation  of  pressure 
commences,  the  air  flowing  from  the  right  to  the  left  side  of 
the  piston,  the  eccentric  being  now  /.•  c  d  from  the  dead 
centre. 

The  -valve  passes  over  its  middle  position,  that  shown  in 
fig.  8p,  and  when  it  is  a  distance  c  5  to  the  right  of  mid- 
stroke  equilibrium  ceases,  and  the  air  on  the  left  of  the 
piston  is  compressed  by  its  motion  to  the  left.  When  the 
valve  is  c  r  to  the  right  of  mid-stroke,  the  vertical  passage 
in  b  on  the  left  opens  to  the  passage  s,  and  air  would  be 
expelled  were  it  not  for  the  valve  c,  which  does  not  rise 
luitil  the  pressure  beneath  becomes  a  trifle  greater  than  that 
above.  The  valve  moves  to  the  end  of  its  stroke  to  the 
right,  and  returns,  closing  the  left  passage  so  that  discharge 
ceases;  and  we  shall  show  that  if  cr  =  cn,  this  will  be  at 
the  end  of  the  stroke  of  the  piston  to  the  left.  "When  the 
valve  is  c  7  from  mid-stroke  and  moving  to  the  left,  the 
left-hand  end  of  the  equalisation  passage  is  just  about  to 
open,  and  the  right-hand  end  closes  when  the  valve  is  cp  to 
the  left  of  mid-stroke.  While,  therefore,  the  eccentric 
moves  through  the  angle  I  c  h  equilibrium  takes  place. 
Admission  on  the  left  again  takes  place  when  the  valve  is  c  n 
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to  the  left  of  mid-stroke.  Thus  d  s  may  be  looked  on  as  the 
line  of  stroke  of  the  valve  g  c,  c  b,  ck,  etc.,  as  the  positions 
of  the  eccentric  relative  to  it  wdieu  the  valve  is  cn,  c  p,  etc., 
from  its  mid-stroke,  and  d  s  may  be  called  the  valve  line. 
The  crank  leads  the  eccentric  by  the  angle  c  s  e,  fig.  9 ;  so 
that  if  a  line  a  c  6  be  drawn  making  the  angle  a  cd  equal  to 
c  s  e,  fig.  9,  then,  if  a  c  be  the  angle  the  crank  makes  with 
the  line  of  stroke,  and  9  w  c  is  a  right  angle,  then  the  valve 
is  c  71  to  the  left  of  mid-stroke,  and  similarly  for  the  other 
positions.  So  that  c  g  is,  the  position  of  the  crank  when 
admission  commences  and  c  b  when  it  ceases  ;  c  k  and  c  I  are 
the  positions  when  equalisation  of  pressure  commences,  c  m 
and  ch  when  it  ceases;  ct  and  ca  when  the  left  vertical 
passage  in  the  valve  is  connected  to  and  cut  off  from  s.  In 
the  triangles  a  r  c,  cnb  the  angles  at  c  are  equal,  and  those 
at  n  and  r  are  right  angles,  a  c  being  equal  to  r  b.  Therefore 
c  r  and  c  71  are  equal,  and  the  outside  lap  of  the  valve  is 
equal  to  the  inside,  and  these  and  the  angle  of  advance  are 
evidently  determined  hj  eg  ;  cb  must  be  on  the  stroke  line, 
and  c  d  must  bisect  the  angle  g  c  b.  In  fig.  1 1  the  con- 
nection between  the  indicator  diagram  and  c  ^  is  shown. 
Between  b  and  k,  a  and  I,  fig.  10,  there  will  be  a  slight 
compression  of  the  air  from  the  atmospheric  line  on  the  left 
and  right  of  the  piston  respectively,  but  the  portion  of  the 
stroke  travelled  is  so  small  that  these  may  be  neglected. 

In  fig.  11,  instead  of  fe  being  vertical  and  the  commence- 
ment of  the  expansion  carve  ed  being  at  e,  there  should  at 
first  be  expansion,  as  shown  dotted  by  fl,  while  the  crank 
travels  from  a  to  /,  fig,  10,  then  equalisation,  causing  the 
drop  /  VI  (supposed  instantaneous) ;  following  this  7n  h,  a  very 
short  horizontal  line,  exaggerated  in  fig.  11,  while  the  crank 
travels  from  I  to      fig.  10;  and  finally  expansion  h  I;  while 


the  crank  moves  from  h  to  g.  Similarly,  there  will  be  com- 
pression 71  p,  equalisation  p  ^,  a  horizontal  line  q  r,  and 
compression  r  s,  fig.  11,  while  the  crank  passes  over  b  k,  km, 
and  part  of  the  arc  t  a.  The  points  r  and  h  are,  however, 
so  very  close  to  the  ends  of  the  indicator  diagram  that 
eiiualisation  may  be  supposed  to  take  place  at  the  end  of 
th3  stroke,  and  instantaneously,  and  d  calculated  on  this 
assumption.  This  fixes  g,  wdiich  is  directly  above  d  if  we 
neglect  the  effect  due  to  tiie  obliquity  of  the  connecting  rod, 
and  \i  g  cb  is  bisected  by  u  c  t,  the  angle  of  advance  is  v  c  t. 
Joining  b  g,  we  have  the  mean  inside  lap  cw,  which  also 
equals  the  mean  outside  lap.  In  order  to  find  the  actual 
values  for  both  ends  of  the  valve,  allowing  for  the  obliquity 


of  the  connecting  rod,  we  must  proceed  as  in  fig.  12. 
Suppose  the  crank  to  the  left  of  the  figure  ;  draw  ab,  ut  as 
in  fig.  11,  and  mark  off  m  and  p,  the  points  of  admission,  so 
that  m  b  and  a  />  are  equal  to  d  n  in  fig.  11.  Draw  m  g  and 
p  g.,  perpendiculars  to  a  b.  Then,  as  before,  cti  and  c  r  give 
the  laps,  neg'ecting  obliquity  of  the  connecting  rod ;  from 


Fig.  12. 

centres  on  6  a  pi'oduced  draw  two  arc  of  circles  m  and  pg.,. 
Then  at  the  commencement  of  admission  the  crank  will  be 
at  c  ^1  and  r.  g.y  Drop  perpendiculars  g-^Ti^b^  and  giT^a.^ 
upon  u  t ;  then  the  inside  lap  on  the  left  must  be  c  ti^  and 
that  on  the  right  c  r^,  so  that  admission  will  ce.ise  at  b'^  and 

a.  .,  but  as  these  points  are  so  near  the  dead  centre,  this  will 
be  of  no  consequence.  The  outside  laps  should  have  the 
mean  value  c  n,  so  that  discharge  will  cease  exactly  at  a  and 

b.  The  position  of  the  point  </,  fig.  11,  depends,  of  course, 
upon  the  exponent  chosen  for  the  expansion  curve  ; 

n  =  1-2.5 
is  a  good  value.  %j 

{To  be  continued.) 
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TESTING    LOCOMOTIVES    IN  ENGLAND.* 


TESTING  PLANT  ON  THE  GREAT  V/ESTERN  RAILWAY 
AT  SWINDON. 

The  Great  Western  Railway  Company  have  recently  put  down 
in  their  erecting  shop  at  Swindon  a  plant  for  testing  locomotives. 
This  machine  consists  of  a  bed  made  of  cast  iron,  bolted  on  a 
concrete  foundation,  with  timber  baulks  interposed  for  the 
lessening  of  vibration.  On  this  bed  five  pairs  of  bearings  are 
arranged  to  slide  longitudinally,  so  that  they  may  be  adjusted 
for  any  centres  of  wheels  that  are  to  be  put  upon  the  plant. 
In  these  bearings  axles  are  carried  having  wheels  fitted  with 
steel  tyres,  on  which  the  locomotive  runs.  These  axles  are  also 
fitt'sd  with  drums  on  which  band  brakes  act  for  absorbing 
wholly  or  in  part  the  power  developed  by  the  engine.  Outside 
these  band  brakes,  pulleys  having  an  18  in.  face  are  provided  at 
each  end  of  the  axle  for  driving  link  belts,  by  which  it  is 
intended  to  transmit  the  major  portion  of  the  power  developed 
by  the  engine  to  air  compressors,  so  that  it  may  not  be  wasted. 

The  hydraulic  brakes  will  then  only  absorb  just  enough  power 
to  enable  them  to  goveru  the  speed  of  the  engine.  These 
brakes  are  actuated  by  a  water  supply  from  an  independent 
pump,  the  outlet  of  this  water  supply  being  throttled  either 
by  a  stop  valve  or  by  a  throttle  actuated  by  a  centrifugal 
governor.  Tliis  latter  device  enables  the  speed  of  the  engine 
to  be  set  at  any  required  number  of  revolutions  and  kept 
constant. 

The  carrying  wheels  are  4  ft.  1^  in.  diameter.  The  main 
bearings  are  14  in.  long  by  9  in.  diameter.  The  tyre  of  the 
carrying  wheels  is  turned  to  approximately  the  same  section 
on  the  tread  as  the  rails  in  use  on  the  Great  Western  line. 
This  plant  is  intended  not  only  for  the  purpose  of  scientific 
experiment,  but  also  for  doing  away  with  the  trial  trips  of  new 
and  required  engines  ou  the  main  line.  It  has  therefore  been 
necessary  to  make  it  rapidly  adjustable  to  take  engines  having 
wheels  of  different  centres.  The  main  bed  is  provided  with  a 
rack,  and  each  pair  of  bearings  is  provided  with  a  cross-shaft 
having  a  pinion  at  either  end.  These  cross  shafts  are  driver, 
from  a  longitudinal  shaft  through  suitable  clutches.  This 
longitudinal  shaft  is  operated  by  electric  motor  and  is  capable  of 
being  reversed.  The  engine  being  run  over  the  machine  on 
an  elevated  frame  which  carries  it  on  the  flanges  of  its  tyres 
clear  of  the  c<irryiug  wheels,  it  is  an  easy  matter  to  slide  these 
carrying  wheels  with  their  bearings  till  they  are  vertically 
underneath  the  wheels  of  the  engines  to  be  tested.  The  frame 
is  then  lowered  electrically  and  drops  the  engine  into  position 
on  the  carrying  wheels. 

When  running  engines  on  trial  trips,  it  is  essential'that  th^ 
bogie  and  trailing  wheels  of  engines  so  fitted  should  be  run 
as  well  as  the  driving  wheels,  in  order  that  the  axle  boxes  may 
take  a  good  bearing,  and  be  seen  to  be  in  a  satisfactory  con- 
dition before  handing  the  engine  over  for  traffic.  To  accomplish 
this,  the  carrying  wheels  are  all  coupled  together  by  a  suitable 
arrangement  of  belts  and  jockey  pulleys.  It  therefore  follows 
that,  even  when  a  locomotive  having  a  single  pair  of  driving 
wheels  is  run  on  the  plant,  all  the  carrying  wheels  are  rotating 
and  in  turn  run  the  bogie  and  trailing  wheels  of  the  locomotive. 
The  jockey  pulleys  are  necessary  to  retain  the  proper  tension 
on  the  belts  when  the  bearings  are  moved  longitudinally. 

Owing  to  the  varying  height  of  the  foot  plates  of  different 
classes  of  engine,  it  has  been  found  necessary  to  provide  a 
firing  stage  which  can  be  rapidly  adjusted  vertically.  A  large 
coal  bunk  and  weighing  machines  are  provided  in  connection 
with  this  stage.  Two  water  tanks  are  mounted  on  the  same 
platform,  for  measuring  the  water  used  when  running,  these 
tanks  being  emptied  alternately  when  a  consumption  test  is 
being  made. 

Under  the  platform  a  dynamometer  enables  the  drawbar  pull 
of  the  engine  to  be  taken,  and  this,  together  with  counters  on 
the  wheels,  will  enable  the  actual  drawbar  horse  power  to  be 
measured,  and  so  compared  with  coal  and  water  consumption 
for  various  classes  of  engines.  As  engines  of  different  Lengths 
are  to  be  tested,  and  of  necessity  have  to  be  fixed  at  the  trailing 
end  to  the  dynamometer,  it  is  necessary  to  have  a  sliding 
chimney  for  carrying  off  the  steam  and  smoke  from  the  engine 
when  running.  This  has  been  provided  in  the  form  of  a  long 
box,  having  a  steel  plate  running  on  rollers  forming  its  lower 
surface,  which  plate  carries  a  large  bell-mouthed  chimney. 
This  box  not  only  enables  the  chimney  to  slide  longitudinally, 
but  will  also  form  a  receptacle  for  ashes  and  any  other  matter 
ejected  by  the  engine,  which  will  be  retained  and  can  be 
examined  both  for  quantity  and  quality. 

It  is  hoped  that  this  nlaut  will  enable  many  questions  of  the 
relative  economy  of  different  classes  of  engines,  either  simple 
or  compound,  to  be  settled  definitely.  The  questions  of  super- 
heating and  the  efficiency  of  various  forms  of  smokebox  arrange- 
ments might   be    investigated  on  it.    Tlie   effect    of  various 

*  Paper  re.id  before  the  In.sti*ute  of  Mechanical  Engineers  at  the  Chicago 
Meeting,  May  3  and  .June  1,  l!)fl4,  Ijy'Mr.  G.  K.  Churchward,  Locomotive  Super- 
ntendent  of  the  Great  We.' tern  Railway. 


percentages  of  balancing  can  be  investigated,  and,  in  fact,  any 
of  the  experiments  which  are  at  present  being  made  on  the  road 
may  be  made  on  this  plant,  with  the  great  advantage  that  any 
engine  which  may  be  selected  can  be  placed  in  position  ready 
for  testing,  and  all  connections  made  in  a  time  probably  not 
exceeding  an  hour. 


MEASURED  TESTS  IN  SERVICE.* 

Instruments  and  Results  hequieed  at  a  1>,st. 

As  a  means  of  minimising  the  working  expenses  of  railway 
working,  there  is  a  tendency  towards  greater  weight  and  length 
of  trains,  requiring  more  powerful  locomotives  than  formerly. 
It  is  necessary  to  use  every  precaution  in  designing  engines 
which  are  most  suitable  for  the  traffic  to  be  dealt  with,  so 
that  the  greatest  efficiency  may  be  obtained.  One  of  the  chief 
items  in  the  locomotive  working  expenses  is  the  fuel  consumption, 
which  makes  it  most  important  to  have  a  complete  testing 
plant,  if  economical  results  are  to  be  obtained.  Before  con- 
tracts for  coal  are  accepted,  samples  should  be  thoroughly 
tested  as  to  their  relative  consumption  and  cost.  In  making 
engine  tests  the  coal  should  be  carefully  weighed,  and  that 
v^'hich  is  left  over  should  also  be  weighed  and  deducted  from  the 
total.    The  following  data  should  be  obtained:  — 

The  average  boiler   pressure  and  I.H.P. 
Amount  and  temperature  of  feed  water. 
Temperature  of  gases  leaving  smokebox. 
Calorific  value  of  the  fuel. 

From  these  the  efficiency  of  the  engine  and  boiler  can  be 
found.    It  is  also  necessary  to  know:  — 

The  percentage  of  ash. 

Pull  on  drawbar  by  dynamometer. 

Load  in  tons. 

Number    of  vehicles. 

From  these  results  the  relative  consumption  and,  given  the 
prices,  the  relative  cost  per  consumption  can  be  calculated. 

Indicators. — One  of  the  most  useful  instruments  connected 
with  locomotive  testing  is  the  indicator  (either  the  Crosby, 
Mclnnes,  or  other),  which  if  properly  handled  shows  a  trtie 
record  of  what  takes  place  in  the  cylinders,  enabling  any  errors 
to  be  corrected  in  the  admission,  cut-off',  release,  and  com- 
pression of  steam,  also  the  adecjuacy  of  ports  and  steam  pipes 
which  may  cause  undue  waste  of  energy.  It  is  very  essential 
that  the  valves  and  pistons  should  be  kept  in  good  order  and 
all  losses  reduced  to  a  minimum.  Various  methods  for  com- 
municating the  motion  of  the  piston  to  the  indicator  by 
reducing  gears  are  adopted.  The  usual  method  is  to  have  a 
pillar  carrying  a  lever  which  is  connected  at  the  lower  end  by 
an  oscillating  lever  to  the  crosshead.  The  pipes  are  led  from 
each  end  of  the  cylinder  and  connected  by  means  of  a  three-way 
cock,  enabling  diagrams  to  be  taken  from  each  end  of  the 
cylinders.  In  making  the  connections  to  the  cylinders,  care 
should  be  taken  to  keep  clear  of  steam  ports  and  drain  cocks; 
also  to  have  the  pipes  well  lagged,  so  that  correct  diagrams 
may  be  procured. 

Trac/iva  Effort. — To  obtain  the  tractive  effort,  or  the  power 
e.xerted  in  hauling  any  given  train,  the  dynamometer  car, 
although  expensive,  is  the  most  useful.  The  car,  which  is 
generally  placed  between  engine  and  train,  is  provided  with 
the  necessary  apparatus  for  obtaining  a  complete  record  of  the 
actual  pull  on  the  drawbar,  the  spied,  and  other  data.  From 
this  information  the  effective  horse  power  available  for  hauling 
the  train  is  obtained,  which,  compared  with  that  given  by  the 
indicator  cards,  gives  the  mechanical  efficiency  of  the  engine. 
Various  other  methods  are  in  use  for  obtaining  the  drawbar 
pull,  either  by  means  of  a  hydraulic  cylinder  or  springs.  In 
the  former  the  cylinder  is  bolted  to  the  undo:  side  of  the  tender 
frame,  and  the  space  at  the  end  of  the  cylinder  filled  with  oil. 
The  pressure  is  transmitted  from  the  drawbar  through  the 
medium  of  the  oil  to  a  gauge  which  is  located  on  the  engine 
platform  in  view  of  the  attendant.  In  the  construction  of  the 
hydraulic  cylinder,  great  care  should  be  taken  to  reduce  the 
friction  to  a  minimum.  The  records,  which  may  vary  from 
1  to  10  tons,  should  be  noted  at  regular  intervals,  and,  if 
proper  attention  is  paid,  very  accurate  results  may  be  obtained. 

Speed. — ^When  the  dynamometer  cars  are  not  fitted  with  speed 
mechanism,  counters  may  be  used  for  the  purpose  of  registering 
the  number  of  revolutions  which  arc  read  off  at  intervals, 
although  for  fast  running  it  is  impossible  to  get  accurate  results. 
The  best  method  therefore  is  to  use  a  speed  indicator  and 
recorder,  an  excellent  type  being  the  Boyer  recorder,  which 
is  fixed  to  the  platform  of  the  engine  coupled  by  means  of  a 
belt  to  a  pulley  on  the  leadinsj  or  other  axle.  The  instrument 
consists  of  a  rotary  pump  forcing  oil  into  a  cylinder  producing 
a  pressure  dependent  upon  the  speed  of  the  engine,  each  '/32 
an  inch  rise  corresponding  to  a  speed  of  one  mile  per  hour. 
The  drum  is  provided  with  a  roll  of  paper,  graduated  to  give 
the  speed  and  distance  travelled,  so  that  the  speed  at  any  point 
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on  the  road,  the  number  of  stops,  or  any  shunting  that  takes 
plaoe  can  be  seen  at  once.  The  machine  is  also  connected  by 
means  of  a  small  wire  to  a  gauge  in  the  cab,  whifli  is  graduated 
to  the  number  of  miles  per  hour,  thus  enabling  the  attendant  to 
see  the  speed  clearly.  It  is  necessary  to  adjust  the  machine 
to  the  mile  posts  along  the  line. 

Feed  Water. — To  measure  the  feed  water  various  methods 
are  in  use,  either  by  graduating  the  tanks  or  using  a  suitable 
water  meter.  The  former  is  very  often  done  by  passing  a 
staff  through  the  top  of  tank,  also  by  a  water  gauge,  one 
seiving  as  a  eheck  on  the  other.  The  chief  difficulties  are 
that  the  tender  must  be  perfectly  level  before  the  readings  are 
taken.  The  scale  is  graduated  by  admitting  known  quantities 
into  the  tank. 

Water  meters  of  the  Siemens,  Worthington,  or  other  kind 
give  very  reliable  results  if  properly  connected.  The  gauge 
is  graduated  to  register  the  quantity  in  cubic  feet  as  the  water 
is  passed  out.  As  a  protection  to  the  meter,  a  back-pressure 
valve  is  often  placed  between  the  meter  and  the  injector  to 
prevent  blowing  back.  To  obtain  the  exact  evaporative  power 
of  the  boiler  complete  records  of  feed  water  temperatures  and 
the  water  wasted  by  the  injector  overflow  should  be  taken. 

Temperatures,  Vacinims,  etc. — It  is  also  necessary  to  obtain  the 
vacuums  in  smokebox  at  the  base  of  chimney,  level  with  top  of 
blast  pipe,  middle  of  nest  of  tubes,  also  pressure  in  firebox  and 
ashpan.  The  apparatus  generally  used  consists  of  a  U  tube 
mounted  on  a  graduated  board,  one  leg  being  connected  by  a 
pipe  to  the  point  where  the  vacuum  is  to  be  determined  and  the 
other  left  open  to  the  atmosphere.  Temperatures  are  also 
taken  of  the  smokebox  gascsj  which  register  from  400  deg.  to 
7i)0deg.  Pah.  A  mercurial  thermometer  may  be  used  for 
temperatures  up  to  670  deg.  Fah.;  beyond  this  a  pyrometer  or 
thalpotasimeter  is  necessary.  To  determine  the  quality  of  the 
steam,  throttling  calorimeters  are  sometimes  used. 

Coal. — The  coal  measurement  is  a  very  important  factor.  The 
tender  should  be  cleared  off,  and  the  coal  to  be  tested  carefully 
weighed  before  tipping  on  to  the  tender;  or,  better  still,  the 
coal  should  be  put  in  bags  each  of  1  cwt.  capacity.  On  com- 
pletion of  the  trial  the  coal  left  is  weighed  off  and  deducted  from 
the  total.  The  quantity  used  for  lighting  up  should  be  care- 
fully noted.  The  temperature  of  water  in  boiler  at  the  time 
of  lighting  up,  also  at  the  drawing  fires,  actual  running  time, 
and  time  standing  should  be  noted.  When  the  fires  are  drawn, 
the  Eshes  from  the  firebox,  ashpan,  and  smokebox  are  each  weighed 
separately  to  obtain  the  percentage  of  ash.  Samples  are  also 
taken  for  calorimeter  tests  for  obtaining  the  calorific  value 
of  each  fuel.  The  average  boiler  pressure  taken  at  regular 
periods  and  steaming  qualities  should  be  noted,  as  bad  steaming 
coal  with  thin  close  clinker  may  cause  serious  delays  to  traffic, 
owing  to  the  frequent  cleaning  of  fires.  It  is  sometimes 
necessary  to  make  complete  analysis,  owing  to  the  injurious 
action  of  some  coal  on  the  firebox  jjlates. 

Results  eeqtjibed  in  the  Testing  ov  Locomotives. 

Mean  boiler  pressure  throughout  journey. 

Total  coal  used  (exclusive  and  inclusive  of  lighting  up). 

Coal  burnt  per  hour  (running  time  and  journey  time). 

Coal  burnt  per  square  foot  of  grate  area  per  hour  of  running 

time  and  of  journey  time. 
Coal  burnt  per  I.H.P.  per  hour  running  time  and  journey  time. 
Coal  burnt  per  train-mile,  eugiuo-mile,  ton-mile,  and  per  pound 

pull  on  drawbar  per  mile,  also  per  hour. 
Calorific  value  of  lib.  of  coal  in  B.T.TJ. 

Ashes  in  smokebox,  in  ashpan,  in  firebox,  total  and  percentage. 
Total  water  evaporated. 

Water  evaporated  per  hour  running  time  and  journey  time. 
Water  evaporated  por  square  foot  of  total  heating  surface  per 

hour,  both  running  time  and  journey  time. 
Water  evaporated  per  I.H.P.  per  hour  running  time. 
Water  evaporated  jjer  train-mile  and  i>er  engine-mile. 
Water  evaporated  per  pound  of  coal,  exclusive  and  inclusive  of 

lighting  \xp. 

Water  evaporated  per  hour  (from  feed  temperature  and  equiva- 
lent from  and  at  312  deg.  Fah.). 
Maximum  I.H.P. 

Mean  I.H.P.  calculated  from  indicator  cards  from  work  done. 
Curve  of  H.P.    (Mean  height.) 
Maximum  speed. 

Mean  speed  (exclusive  and  inclusive  of  stops). 
Actual  running  time  and  journey  time. 
Train  and  engine  miles. 

Time  from  lighting  up  to  taking  out  fire. 
Temperature  of  water  in  boiler  at  time  of  lighting  up. 
Maximum  and  mean  vacuum  at  base  of  chimney. 
Maximum  and  mean  vacuum,  level  with  top  of  blast  pipe. 
Maximum  and  mean  vacuum  at  middle  of  middle  row  of  tubes. 
Maximum   and  mean   pressures   through   fire-hole  door. 
Maximum  and  moan  pressures  through  ashpan. 
Maximuin  and  mean  temperatures  of  smokebox  gases. 
Efficiencies  of  engine,  boiler,  and  engine  and  boiler  combined. 
Maximum  gradient. 


Coal  stated  includes  that  used  whilst  standing  for  ( — )  hours. 
[    Maximum  and  moan  pull  on  drawbar. 

Maximum  and  mean  load  hauled  in  tons,  exclusive  of  engine, 

tender,  passengers,  and  luggage. 
Maximum  and  mean  number  of  vehicles  hauled. 
Maximum  and  mean  number  of  journals. 
Mean  load  per  journal. 

Back  pressure  at  ma.ximum  I.H.P.  and  at  maximum  speed. 
Heat  (in  B.T.U.)  carried  away  by  the  products  of  combustion. 
Heat  expended  in  evaporating  the  water. 

Heat  lost  by  radiation,  imperfect  combustion,  and  evaporative 
moisture  in  coal. 
!    Heat  converted  into  work  per  minute. 
,  Heat  taken  up  by  the  feed  water  per  minute. 
Relative  consumption  of  coal  based  on  pull  of  drawbar. 

I  H.P.  - 

,,  ,,  ,,  ,,  ton-mileage. 

,,  ,,  ,,  ,,  ,,        calorimeter  tests. 

Relative  value  of  coal  =  relative  consumption  multiplied  by  cost 
per  ton  delivered. 

{  Tlie  results  obtained  should  all  be  shown  graphically  by  means 
1    of  diagrams,  which  should  give  the  profile  of  the  line  run  over. 


OTHER  METHODS  OF  TESTING. 

Several  locomotive  superintendents  have  written  to  the 
institution  describing  their  methods  of  testing  locomotives  in 
actual  service. 

Mr.  John  F.  MTntosh,  of  the  Caledonian  Railway,  writes:  — 
"  I  have  yours  of  27th  ult.,  and  beg  to  inform  you  that  we  have 
no  fixed  locomotive  testing  plant,  properly  so  called,  unless  a  10- 
mile  gradient  of  1  in  75  may  be  classed  as  such.  All  our  tests 
have  been  confined  to  those  taken  in  actual  running.  Indicator 
diagrams  are  taken  from  both  cylinders  simultaneously  at 
intervals  of  one  minute,  the  times  being  given  by  an  observer 
in  the  cab  working  the  whistle.  The  Tabor  indicator  is  used. 
The  number  of  revolutions  is  taken  at  the  same  times  from  the 
revolution  counter  connected  to  the  crosshead.  The  steam 
pressure  in  boiler  and  valve  chest,  the  opening  of  the  regulator, 
and  position  of  reversing  lever  are  all  noted  at  one-minute 
intervals.  The  quantity  of  water  used  is  measured  at  all 
stopping  places  by  means  of  a  gauge  rod,  the  depth  being  after- 
wards read  off  in  gallons  from  a  table.  The  coal  is  weighed 
when  placed  on  the  tender,  the  remainder  being  again  removed 
and  weighed  after  the  trip.  In  addition,  and  in  order  to  check 
the  speeds,  the  times  of  passing  all  stations  are  taken,  and 
also  all  signal  checks. 

Tests  of  this  kind  are  made  under  difficult  conditions  for  the 
observers,  and  it  is  therefore  more  difficult  to  obtain  accurate 
results.  At  the  same  time  these  are  the  working  conditions  for 
the  engine,  and  these  conditions  are  simply  unobtainable  in  a 
fixed  testing  plant." 

Sir  Douglas  Fox  states  that,  for  the  every-day  testing  of  new 
locomotives,  friction  rollers  are  used  by  one  or  two  of  our 
largest  locomotive  builders,  but  they  are  not  fitted  with  brakes, 
and  their  sole  and  only  object  is  to  enable  an  examination  of 
the  moving  parts  of  the  locomotive  to  be  made,  the  engine 
itself  remaining  stationary.  The  main  object  in  testing  a 
locomotive  is  to  detect  mechanical  defects,  to  see  that  ample 
clearances  arc  allowed,  and  generally  that  the  engine  is  in  a 
good  workable  condition.  As  to  what  horse  power  is  developed, 
what  the  pull  on  the  drawbar  is,  how  much  coal  and  water  is 
used,  the  amount  or  volume  of  air  admitted,  temperature  of 
smokebox  gases,  etc.,  etc.,  no  observations  are  taken.  These 
are  data  that  must  be  obtained  by  persons  who  are  specially 
appointed  to  undertake  this  class  of  work,  and  who  have  unlimited 
time  and  appliances,  and,  above  all,  are  not  having  engines  built 
under  contract.  No  doubt  a  testing  plant  will  give  a  consider- 
able amount  of  information,  but  a  locomotive  is  subject  to  such 
varying  conditions  of  wind  and  weather,  conditions  of  rails, 
unevenness  of  road,  which  are  all  absent  in  a  nicely  warmed 
and  ventilated  laboratory,  that  all  results  thus  obtained  are 
in  a  measure  onlv  comparative. 

Mr.  T.  Hurry  Riches,  locomotive  superintendent  of  the  Taff 
Vale  Railway,  writes  that  all  the  locomotive  departments  of 
the  larger  railways  have  elaborate  shops  fitted  with  machines 
f(n'  testing  springs,  and  other  materials  used  in  the  construction 
of  locomotives. 


A  PIPE  line  280  miles  long,  built  for  the  purpose  of  conveying 
oil  from  the  Kern  River  district  to  a  shipping  point  on  San 
Francisco  Bay,  was  recently  completed  and  opened  for  service, 
when  a  very  unexpected  clifficulty  was  encountered.  The  oil 
is  So  heavy  that  it  moved  through  the  pipe  at  a  sluggish  rate 
of  speed,  which  makes  this  method  of  transporting  the  oil 
impracticable  unless  some  improvement  in  the  process  can  be 
devised.  The  oil  was  five  days  travelling  the  first  thirty-seven 
miles,  when  it  was  decided  to  abandon  the  work.  It 
has  been  decided  to  make  the  experiment  of  heating 
the  oil  to  a  point  of  about  120  deg.,  and  at  the  same  time  the 
jivimber  of  pumping  stations  will  be  greatly  increased. 
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{Contiinied  from  page  70/i,  )■</.  xxix.) 
The  Engine. 

Ckedit  is  due  to  the  late  Herr  G.  Daimler  for  the  design  of 
the  type  of  engine  whicli,  in  modified  form,  is  fitted  to  the 
large  majority  of  modern  motor  cars.  It  belongs  to  the  Otto- 
cycle  type.  As  placed  on  the  market  it  was  fitted  Avith  lamp 
ignition.  This  is  now  practically  discarded  by  makers,  because, 
in  the  first  place,  there  was  a  danger  of  fire,  and  no  doubt  a 
number  of  cars  were  burned  through  it;  and  in  tlio  second 
place,  the  point  of  firing  in  the  cylinder  was  fixed.  Electric 
ignition  overcame  both  these  difficulties.  To  govern  the  engine 
fly-weights  were  used  operating  hit-and-miss  pawls,  which,  in 
their  turn,  operated  the  exhaust  valve.  This  system  got  out  of 
order  too  easily,  and  was  very  noisy.  Greater  reliability  and 
quieter  running  was  obtained  by  transferring  the  cutting  out 
of  the  engine  to  the  induction  pipe.  This  was  done  by  allowing 
the  fly-weights  to  operate  a  butterfly  valve  in  the  induction 
pipe.    A  great  many  manufacturers  are  now  controlling  in  this 


Via.  8. 

way.  The  difficulty  of  running  the  engine  slowly  when  the  car 
is  stationary,  and  the  hunting  of  the  governor,  are  the  chief 
objections  to  this  system.  Engine  control  is  now  transferred 
to  the  carburetter,  as  has  already  been  described.  The  difficulty 
of  preventing  the  engine  from  racing  when  the  load  is  suddenly 
taken  off,  is  managed  by  fitting  an  attachment  between  the 
clutch  pedal  and  the  control  lever  on  the  carburettor,  so  that, 
as  the  clutch  pedal  is  depressed,  the  gas  supply  of  the  engine 
is  cut  down.  To  overcome  this  difficulty,  governors  are  also 
fitted  operating  piston  valves  in  the  induction  pipe,  or  sometimes 
a  variable  lift  is  given  to  the  inlet  valves,  whch  may  also  be 
controlled  by  a  governor. 

The  weight  of  the  engine  per  horse  power  is  perhaps  the  most 
important  factor  in  motor  car  design.  In  some  quarters  high 
speed  has  been  condemned,  but  if  the  engine  has  not  baen 
complicated  with  two  cycle  devices,  then  acceleration  of  speed 
would  appear  to  be  the  only  road  open  to  increased  efficiency 
per  pound  weight.  Already  the  lift  and  tlie  area  of  the  valves, 
also  the  best  position  for  them  in  the  cylinder  head,  has  had 
the  most  careful  attention  of  designers. 

To  build  high  speed  engines  satisfactory  is  merely  a  question 
of  design,  material,  and  workmanship.  At  first  protests  were 
loud  and  long  against  running  at  1,000  revolutions  per  minute 
by  those  who  ran  their  engine  at  750  revolutions.  Now  the 
latter  speed  has  been  accelerated  to  1,()00,  and  the  1,000  to  1,500, 
so  that  what  is  condemned  to-day  by  some  to  be  a  high  speed, 
is  accepted  to-morrow  by  others.  Progress  must  not  be  tram- 
melled by  mere  opinions.  High-speed  engines  liave  been  running 
for  years  without  any  signs  of  undue  wear.  They  have  been 
built  by  people  who  know  their  business,  and  whose  practice 
is  based  on  experience. 


A  comparison  of  surface  speed  of  the  modern  locomotive  with 
a  petrol  engine  running  at  1,5(J0  revolutions  per  minute  will  be 
interesting.  A  locomotive  running  at  60  miles  p^r  hour,  having 
a  26  in.  stroke  and  a  driving  wheel  6  ft.  in  diameter,  has  a 
|)iston  speed 

_  60  X  ,5280  X  i'^ 


60  X  18-85 


12i;5';J  ft.  per  minute. 


.\  petrol  engine  running  at  1,500  revolutions  per  minute, 
having  a  stroke  of  120  m/m,  has  a  piston  speed 


4-724  X  2  X  1500 


12 


1180  ft.  per  minute. 


It  is  thus  seen  that  the  piston  speed  of  the  high-speed  petrol 
engine  is  actually  33-.3  ft.  per  minute  slower  than  that  of  the 
modern  locomotive.  In  comparing  the  surface  speed  of  the 
crank-shaft  bearings,  it  is  found  that  when  the  locomotive  engine 
is  running  at  280  revolutions  per  minute,  and  the  crank  shaft 
is  6iin.  in  diameter,  that  the  surface  speed  is" 


20-42  X  280 
12 


4  76-46  ft.  per  minute. 


The  petrol  engine  having  a  1^  in.  nickel-steel  crank  running 
at  1,500  revolutions  per  minute,  has  a  bearing  surface  speed 


3-.-)3  X  1500 


12 


441-25  ft.  per  minute. 


*  Paper  re.id  before  the  lottitute  of  Engineers  find  Shipbuilders  in  Seot'aud,  on 
April  2e  h,  19C4. 


So  that  surface  speed  of  the  crank-shaft  bearings  in  high-speed 
petrol  engines  is  35-21  ft.  per  minute  slower  than  is  found  in 
modern  locomotive  practice.  Objections  are  raised  to  the  high- 
speed engine  on  the  ground  of  excessive  vibration.  When  the 
car  is  standing,  and  the  engine  is  not  well  governed,  theii 


Figs,  y  and  10. 

vibration  is  excessive.  But  the  latest  controlling  devices,  when 
the  engine  is  running  on  light  loads,  practically  overcomes  this 
objection.  When  the  car  is  in  motion  with  the  highest  gear, 
the  vibration  from  the  engine  transmitted  through  the  frame 
is  practically  nil,  the  speed  of  the  car  acting  as  a  flywheel;  but 
in  hill  climbing,  with  the  low  gear,  this  action  is  decreased  and 
vibration  is  felt.  The  best  remedy  for  this  would  appear  to  be 
the  multiplication  of  cylinders.  Already  some  makers  have 
placed  six  cylinder  cars  on  the  market  to  meet  the  demand  of 
those  who  wish  to  drive  under  ideal  circumstances,  and  who 
can  afford  to  pay  for  the  luxury.  Practice  has  jjroved  that  good 
results  are  obtained  when  the  stroke  is  one-fourth  givjater  than 
the  bore.  A  slightly  greater  proportionate  length  of  stroke 
may  be  used  with  advantage,  the  speed  of  the  engine  being 
maintained  by  opening  the  exhaust  valves  early.  There  is  no  e.xact 
data  yet  to  show  if  any  gain  results  in  making  ths  stroke  much 
longer  than  the  proportion  indicated.  No  doubt  this  proportion 
shows  greater  efficiency  than  when  the  bore  and  stroke  are 
equal.    As  a  general  rule,  it  may  be  taken  that  the  longer  the 
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stroke  in  proportion  to  the  bore,  the  earlier  the  exhaust  valves 
must  be  opened,  but,  as  the  stroke  is  increased  within  limits, 
greater  advantage  can  bo  taken  uf  expansion. 

If  it  is  desired  to  run  the  engine  up  to  1,500  revolutions  per 
minute,  the  exhaust  valve  should  be  set  to  open  early.  An 
ignition  which  can  be  advanced  and  retarded  should  be  fitted,  so 
as  to  enable  the  engine  to  be  started,  which  can  only  be  done 
with  safety  when  the  ignition  is  retarded.  After  the  engine 
is  started  the  ignition  can  be  gradually  advanced,  and  when 
1,500  revolutions  per  minute  is  reached,  it  will  be  found  that 
the  contact  in  the  commutator  is  being  made  really  before 
the  piston  arrives  at  the  top  of  the  stroke.  Thes:  points  are 
shown  on  fig.  8. 

A  two-cylinder  engine,  having  a  bore  of  90  m/m  and  a  stroke  of 
120  m/ni,  will  give  11  B.H.P.  at  1,500  revolutions  per  minute. 
Taking  the  efficiency  of  the  engine  to  be  80  per  cent,  its  I.H.P. 
is  13'75,  which  gives  a  mean  pressure  of  62  lb.  per  square  inch. 


Fio.  11. 


The  compression  before  ignition  is  60  lb.  per  square  inch,  which 
runs  up  to  1501b.  per  square  inch  at  the  point  of  firing.  Tlie 
weight  of  the  engine  is  1901b.,  or  17'7  lb.  per  horse  power. 

It  is  well  here  to  note  that  the  motor  is  seldom  accelerated 
to  the  maximum  speed  under  ordinary  running  conditions,  and 
that  the  speed  continually  varies  according  to  the  nature  of 
the  roads  and  trafiic.  Figs.  9  and  10  show  a  three-cylinder  petrol 
motor  of  the  standard  type. 

LUBBICATION. 

Excellent  results  have  been  obtained  from  the  splash  system, 
fed  from  a  sight-feed  lubricator  fixed  on  the  dashboard,  which 
can  be  set  to  give  any  number  of  drops  per  minute.  Pipes  are 
led  to  the  main  bearings,  and  also  to  the  bottom  of  the  cylinder, 
so  as  to  drop  on  to  the  connecting  rod  ends.  Oil  of  sufficiently 
high  vaporosity  and  flash  point  can  now  easily  be  obtained. 
An  inspection  door  is  usually  fitted  to  the  side  of  the  crank 
chamber,  and  the  oil  should  be  fed  by  the  lubricator  so  as  to 
compensate  for  that  used,  keeping  oil  high  enough  in  the 
crank  chamber  to  touch  the  connecting  rod  ends.  Catch 
pockets  are  fitted  on  all  bearings  to  ensure  lubrication  by  the 
splash. 

Cooling  Aebangemestts. 
At  first  water  tanks  were  fitted  holding  from  10  to  20  gallons, 
and  the  water  was  circulated  through  the  cylinder  jacket  by 
means  of  a  pump,  but  satisfactory  results  were  not  obtained 
until  a  radiator  was  fitted.  This  consists  of  a  coil  of  copper 
pipe,  having  radiating  gills  soldered  to  it  about  every  quarter 
of  an  inch,  and,  as  a  rule,  from  4  to  6  ft.  of  this  pipe  is  used  per 
horse  power. 

The  type  of  radiator  known  as  the  honeycomb  has  now  become 
popular.  This  consists  of  a  properly  designed  tank  which 
forms  the  front  of  the  motor  bonnet,  into  which  is  soldered  a 
nest  of  square  tubes,  held  apart  at  either  end  by  a  square  wire 
about  'l,^th  of  an  inch  thick.  The  water  runs  through  the 
spaces  between  the  tubes,  and  the  cooling  is  assisted  by  a  fan 
driven  off  the  engine  shaft  immediately  behind  the  radiator. 
This  creates  an  air  current  through  the  square  tubes.  On 
the  whole  the  system  can  be  said  to  be  very  satisfactory,  although 
at  first  the  tubes  leaked  very  badly,  but  their  manufacture  has 
been  improved.  The  space  round  the  outside  of  the  nest  of 
tubes  forms  the  water  tank,  so  that  a  tank  under  the  car  is 
dispensed  with.    Of  course,  objections  can  be  taken  to  the  fan 


on  the  ground  of  increasing  the  working  parts.  A  pump  is  also 
used  in  this  system  to  circulate  water,  fig.  11. 

The  thcrrao-syphon  system,  although  it  has  proved  its 
efficiency  over  and  over  again,  has  met  with  a  deal  of  opposition. 
It  is  alleged  that  when  fitted  the  engine  will  overheat,  and  that 
the  water  will  boil  away  in  a  short  journey;  and  further,  that 
the  engine  will  not  develop  so  much  power. 

As  the  adoption  of  this  system  simplifies  the  motor  car,  it 
is  worthy  of  full  consideration.  To  ensure  circulation  the  water 
tank  is  placed  above  the  cylinders.  A  water  pipe  or  tank 
surrounds  the  engine  top  and  bottom,  which  also  forms  part  of 
the  engine  bonnet.  The  two  pipes  or  tanks  are  joined  by  vertical 
cooling  pipes  about  10  in.  in  length,  and  on  a  10  H.P.  engine 
there  may  be  48  pipes,  the  bottom  horizontal  tank  or  pipes 
being  connected  to  the  bottom  of  the  engine  water  jacket. 
This  forms  a  complete  circuit  for  the  water,  which  as  it  becomes 
heated  rises  into  the  top  tank  and  falls  through  the  vertical 
cooling  tubes,  entering  the  engine  jacket  again  at  the  bottom. 

In  the  "  Argyll  "  system,  when  the  car  is  being  hard  driven, 
the  temperature  in  the  top  tank  rises  to  about  130  deg.  Fah.; 
the  bottom  tank  will  then  register  about  100  deg.  Fah.  Fifty- 
two  pounds  of  water  is  carried  in  the  system,  and  at  this 
variation  of  temperature  the  water  rises  at  the  rate  of  3'7l  lb. 
per  minute;  therefore  the  whole  of  the  water  will  be  circulated 
in  14'18  minutes.  There  is  40  ft.  of  fth  of  an  inch  pipe  or 
4  ft.  per  horse  power.    The  cooling  surface  is  6'49  square  feet. 

The  system  depends  on  slow  circulation  through  the  vertical 
pipes  for  efficiency.  The  quantity  of  water  which  rises  into 
the  top  tank  due  to  the  heat  of  the  cylinder  is  practically 
constant,  and  if  this  is  allowed  to  fall  through  double  the 


Fig.  12. 


number  of  vertical  tubes  of  equal  length,  the  water  will  pass 
through  at  half  the  speed,  allowing  double  the  time  to  cool, 
fig.  12. 

Public  trials  have  demonstrated  its  efficiency  beyond  all  doubt. 
In  the  month  of  May  last  year,  a  car  fitted  with  one  of  these 
bonnets  was  driven  in  the  Automobile  Club's  trial  from  Glasgow 
to  London,  only  making  one  stop  at  Leeds,  without  adding  a 
drop  of  water.  Also  in  the  thousand  miles  reliability  trials, 
organised  by  the  Automobile  Club  and  held  round  London,  a 
car  was  driven  the  total  distance  without  adding  water.  This 
is  probably  the  longest  distance  ever  yet  accomplished  by  a 
motor  car  without  replenishing  the  water  tank.  Also  it  is  to 
be  noted  that  a  French  car  fitted  with  this  system  did  the 
fastest  time  from  Paris  to  Vienna  in  the  great  race  held  in 
1902.  This  answers  in  full  the  arguments  used  against  the 
system. 

(To  be  continued.) 


The  Trans-Andes  Eailway. — Some  details  are  now  avail- 
able regarding  the  contract  for  the  completion  of  the  railway 
across  the  Andes,  which  separate  Argentina  and  Chili,  regarding 
which  cable  announcement  was  made  the  other  day.  The  con- 
tract was  let  to  a  combination  of  three  firms — Messrs.  S. 
Pearson  and  Son,  London;  Clark  Brothers,  London;  and  William 
R.  Grace  and  Company,  Valparaiso.  It  now  transpires  that  the 
price  to  be  paid  for  the  completion  of  the  work  is  i;l, 350,000, 
and  as  the  Chilian  Government  had  decided  to  guarantee  5  per 
cent  on  a  sum  of  ^1,500,001),  there  is  much  satisfaction  at  the 
lowness  of  the  figure,  as  it  provides  a  fair  margin  under  the 
government  guarantee  for  contingencies.  It  was  such  unforeseen 
difficulties  that  prevented  the  former  attempt  to  complete  the 
work  from  being  successful.  Not  only  is  the  line  at  a  very 
high  altitude,  but  in  the  25  miles  of  railway  involved  a  height 
of  8,700  ft.  must  be  overcome,  so  that  the  gradients  will  be  very 
heavy.  It  is  the  part  of  the  trans-continental  line  at  the  summit 
of  tlie  mountains  which  is  involved,  and  there  will  be  a  spiral 
tunnel  8  miles  long  on  a  continuous  rising  grade. 
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REFUSE  DESTRUCTION   BY  BURNING,  AND 
THE  UTILISATION  OF  HEAT  GENERATED.* 

{Cone/ tided  from  page  705,  vol.  xxix.) 

The  disposal  of  clinker  when  produced  at  works  situated  in 
the  centre  of  large  cities  is  a  difficult  and  expensive  matter — 
it  is  usually  found  impracticable  to  use  more  than  a  small 
portion  for  slab  and  mortar  making.  The  greater  portion  has 
to  be  removed  in  vans  to  the  outskirts  of  the  city.  This  in  the 
case  of  Shoreditch  costs  2s.  or  50  cents  per  ton  of  clinker, 
and  should  be  taken  into  account  in  the  total  cost  for  disposal. 
When  building  operations,  road  making,  etc.,  are  going  on 
extensively  in  the  neighbourhood  the  clmker  from  refuse  des- 
tructors is  of  considerable  value.  When  properly  treated  it 
may  be  made  into  most  excellent  paving  slabs  bricks,  concrete, 
and  mortar. 

No  paper  on  refuse  destructors  would  be  complete  without 
reference  to  the  utilisation  of  clinker  for  slab  making,  etc., 
and  the  author  gratefully  acknowledges  his  indebtedness  to 
Mr.  E.  J.  Lovegrove,  borough  engineer  to  the  Hornsey  Borough 
Council,  London,  for  the  results  of  his  experience  extending 
over  a  number  of  years.  Mr.  Lovegrove  says  that  rough 
clinker  forms  one  of  the  finest  classes  of  hardcore,  as  it  pro- 
vided a  drainage  bed  so  that  the  surface  of  the  road  was  kept 
drier  than  was  the  case  with  other  classes  of  foundation.  As 
a  concrete,  mixed  in  proportion  of  one  of  cement  to  five  of 
clinker  (care  being  taken  to  have  a  sufficient  amount  of  fine 
ash),  it  was  superior  to  what  was  generally  considered  in 
London  the  best  class  of  concrete,  viz.,  that  composed  of  one 
part  of  Portland  cement  to  five  parts  of  Thames  ballast;  it 
was  tougher  and  less  subject  to  cleavage.  This,  on  soils  such 
as  clay,  where  the  ground  was  subject  to  expansion  and  cjn- 
traction  and  the  buildings  to  settlement,  was  a  very  important 
factor  which  should  not  be  overlooked.  The  same  remark 
applied  to  the  use  of  the  ground  clinker  as  a  mortar.  Mr. 
Lovegrove  had  also  used  the  material  for  plastering  and 
rendering  to  a  somewhat  large  extent;  but,  while  it  made  a 
very  hard  plaster,  there  was  one  defect  which  showed  itself 
to  a  greater  or  less  extent,  namely,  that  after  the  plastering  or 
rendering  had  been  finished  for  a  few  months,  signs  of  blowing 
had  occurred,  caiisiiig  small  circular  flaws  about  \  in.  to  \  in. 
in  diameter  in  the  face  of  the  plaster ;  on  examining  these  they 
appeared  to  be  due  to  minute  particles  of  iron  in  the  clinker. 
In  cases  where  this  occurred,  the  small  places  were  cut  out 
and  made  good,  and  no  further  trouble  was  experienced.  At 
the  same  time,  he  considered  it  advisable  to  call  attention  to  this 
risk,  particularly  when  the  rendering  was  used  for  water-tight 
tanks. 

Very  successful  tar  paving  could  be  made  by  crushing  the 
clinker  and  sifting  it  to  the  various  sizes  required  for  the 
bottom  and  tojj  dressing,  and  this  could  be  laid  at  a  cost 
varying  from  Is.  6d.  per  square  yard  to  Is.  9d.  per  square 
yard,  according  to  the  distance  of  cartage  from  the  works. 
It  appeared  to  equal  in  durability  the  ordinary  granitic  tar 
paving,  but  it  was  not  suitable  for  paths  where  the  foot  traffic 
was  heavy.  The  use  of  the  clinker  for  making  paving  slabs 
was  not  new.  Many  of  the  earlier  handmade  slabs  were  faced 
with  granite,  thus  losing  one  of  the  great  advantages  of  the 
clinker  slab,  namely,  the  non-slijjperiness  of  its  surface.  The 
adoption  of  the  hydraulic  press  had  donei  away  with  the 
necessity  for  granite  facing.  These  presses  had  been  in  u;e 
for  some  time,  particularly  at  Liverpool  and  Bootle,  but  at 
present  the  only  machine  of  the  kind  in  use  in  or  near 
London  was  that  belonging  to  the  Hornsey  Council.  The 
slab  produced  was  even  in  texture  and  non-slippery  in  wear, 
the  effect  of  heavy  foot  traffic,  after  four  to  five  years,  being 
practically  imperceptible,  so  that  it  compared  very  favourably 
with  other  manufactured  paving  slabs,  and  the  cost  of  pro- 
duction was  considerably  less  than  one-half  the  cost  of 
ordinary  granite  concrete  paving.  The  clinker  drawn  from  the 
refuse  furnaces  was  ground  in  a  mortar  mill  driven  by  steam, 
obtained  from  the  destructor  boilers,  and,  after  being  sifted 
through  a  \  in.  square  mesh  sieve,  was  mixed  with  Portland 
cement  in  the  proportion  of  two  of  ground  clinker  to  one  of 
cement.  The  concrete  was  then  placed  in  strong  iron  travelling 
moulds  and  run  by  hydraulic  power  under  the  hydraulic  press, 
which  exerted  a  pressure  gradually  increasing  up  to  IJ  tons 
per  square  inch.  The  slab  remained  under  pressure  for  about 
three  minutes,  when  it  was  removed  from  the  mould  and  placed 
on  a  rack  to  dry  under  cover  for  about  a  week,  and  was  then 
stacked  in  the  open  until  required  for  use,  it  being  found  that 
after  three  months  the  slab  was  in  good  condition  for  laying. 
The  dimensions  of  the  moulds  in  use  were  3  ft.  by  2  ft.,  2  ft. 
6  in.  by  2  ft.,  and  2  ft.  by  2  ft.,  and  the  thickness  of  the  paving 
was  2\  in.  This  process  could  not  be  looked  upon  in  a  large 
way  as  a  method  of  disposal,  but  rather  as  a  useful  and 
economical  method  of  using  the  waste  material.    The  cost  of 

*  Paper  read  befoi  e  the  Chicago  Meetin/  of  the  Institution  of  Mechanical 
Engineers  by  Mr.  C.  N.  Russell 


manufacture  was  largely  affected  by  carefully  planning  th(! 
works,  so  that  there  was  sufficient  mill  power  to  keep  the 
presses  at  work,  and  the  position  of  the  mills  being  between 
die  furnaces  and  the  maciiinery  room,  uni.ecessary  labour  in 
wheeling  was  thereby  avoided,  lie  had  carried  out  various 
comparative  tests  for  personal  information  to  ascertain  the 
value  of  clinker-paving  and  briquettes  compared  with  other 
materials.  With  regard  to  these  tests,  it  was  not  suggested 
that  the  most  reliable  test  for  paving  could  be  obtained 
otherwise  than  in  actual  wear,  whether  of  macadam  for  roads 
or  paving  for  footways  bore  a  very  close  relationshijj  to  the 
results  obtained  by  the  test.  This  test  was  applied  by  placing 
samples  in  a  cylindrical  testing  machine,  the  cylinders  being 
cast  iron  and  llj  in.  in  internal  diameter,  with  three  1  in. 
by  1  in.  angle-bar  ribs  riveted  lengthwise  on  the  inside  of 
each  cylinder;  each  class  of  material  was  subjected  to  8,000 
revolutions  at  a  speed  of  20  revblutions  per  minute.  In  the 
wet  tests  the  materials  were  weighed  dry,  and  about  half  a 
gallon  of  water  was  jiut  in  the  cylinder,  the  weight  after  the 
test  not  being  taken  until  the  samjiles  were  again  thoroughly 
dry. 

As  bearing  upon  the  scheming  and  working  of  new  plants 
the  author  makes  the  following  suggestions,  which  are  the 
outcome  of  practical  experience  from  a  municipal  engineer's  point 
of  view. 

1.  The  site  should,  when  possible,  be  right  away  from  resi- 
dential and  important  business  quarters  and  near  to  a  tram  route 
and  a  waterway. 

2.  It  is  unnecessary  for  the  destructor  to  adjoin  an  electric 
generating  station.  It  should,  indeed,  be  far  enough  away  or 
otherwise  so  placed  that  dust  from  works  and  clinker  yard 
cannot  reach  the  engine  room  of  the  generating  station. 

3.  Furnace  men  should  be  made  to  rely  on  refuse  as  fuel; 
coal  or  coke  should  never  be  allowed  inside  a  destructor  works, 

4.  About  8  to  10  tons  of  refuse  have  to  be  handled  to  produce 
the  same  amount  of  steam  as  can  be  got  by  the  combustion  of 
1  ton  of  good  coal. 

5.  The  use  of  lifts  and  trucks  for  handling  refuse  should 
be  avoided  where  possible.  Unnecessary  handling  of  refuse 
spon  runs  up  the  costs.  An  ideal  system  from  both  a  sanitary 
and  economical  point  of  view  would  be  to  shoot  the  refuse 
straight  out  of  the  collecting  van  into  the  furnace. 

6.  Fine  dust  is  emitted  from  the  chimney  and  will  prove  a 
nuisance  unless  flues  are  well  designed  and  cleaned  right  out 
at  least  one  a  week. 

The  flue  dust  is  of  a  grey  colour,  very  gritty  and  thoroughly 
calcined;  it  is  suitable  for  use  as  a  basis  for  disinfectant  powder, 
and  large  quantities  are  utilised  in  this  way.  When  the  dust 
is  in  a  dry  condition  it  will  absorb  anything  up  to  30  per  cent 
of  its  weight  of  pure  carbolic  acid. 

7.  Exjierience  at  Shoreditch  shows  that,  in  burning  coal  fires 
in  conjunction  with  refuse,  the  full  efficiency  of  the  coal  is 
not  obtained  as  in  an  independent  boiler,  the  reason  being  that, 
during  the  process  of  cliiikcring  the  refuse  furnaces,  a  con- 
siderable amount  of  cold  air  unavoidably  finds  its  way  to  the 
boiler  tubes.  At  times,  also,  when  there  is  a  scarcity  of  refuse 
and  the  furnaces  are  not  working — as,  for  instance,  on  Sundays — 
it  is  impossible  to  obtain  a  high  efficiency  jier  pound  of  coal 
burnt,  owing  to  the  impractibility  of  preventing  cold  air  from 
finding  its  way  through  the  dead  refuse  furnaces  to  the  coal 
grate.  This  drawback  would  appear  to  be  one  of  the  necessary 
evils  of  any  boiler  arranged  to  be  fired  by  either  coal  or  refuse. 
Ihe  trouble,  however,  could  be  considerably  reduced,  if  not 
entirely  eliminated,  by  an  improved  arrangement  of  dampers 
so  fixed  as  to  cut  off  entirely  all  possible  admission  of  cold  air 
from  refuse-furnace  doors. 

8.  By  increasing  the  air  pressure  in  the  ash-pit  to  2^  in.  it 
is  found  possible  to  bum  25  per  cent  more  refuse  than  with  a 
pressure  of  only  1  in. ;  a  harder  and  better  class  of  clinker  is 
also  produced.  Even  when  the  air  pressure  is  raised  to  3  in. 
there  is  a  considerable  amount  of  combustible  matter  remaining 
in  the  clinker.  In  fact,  from  experiments  carried  out  on  a 
comparatively  small  scale  under  the  author's  superintendence 
for  the  Shoreditch  Borough  Council,  it  was  found  that,  when 
ordinary  unsorted  refuse  was  placed  in  an  iron  melting  furnace 
(or  cupola)  heated  in  the  first  instance  by  a  coke  tire,  the 
refuse  contained  sufficient  burnable  matter  to  melt  itself  down, 
and  that  this  process  could  be  carried  on  continuously  for 
some  hours  without  the  addition  of  any  other  fuel.  The 
residue  was  tapped  in  the  ordinary  way  and  came  away  in 
the  form  of  molten  slag  of  a  vitrite  nature  and  black  in  colour. 
By  this  means  the  residue  may  be  reduced  to  about  15  per  cent 
instead  of  25  per  cent  to  35  per  cent.  The  slag  may  be  run 
into  moulds,  and  when  cold  is  of  a  brittle  nature.  Mr.  C. 
Waegner,  of  Berlin,  Germany,  some  time  ago  obtained  similar 
results;  it  was  found  in  that  case,  however,  that  a  considerable 
addition  of  coal  or  other  fuel  was  necessary  to  smelt  the 
refuse.  The  vitreous  residue  from  smelted  refuse,  when  pul- 
verised, is  suitable  for  the  manufacture  of  glass  paper  such 
as  is  used  by  cabinet  makers. 
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CONSOLIDATION 
MOTIVES  FOR 
RAILWAY. 


'  TYPE  OF  GOODS  LOCO- 
THE    BENGAL  -  NAGPUR 


A  GREAT  many  locomotives  of  varying  sizes  and  types  are 
built  annually  by  jnivate  engineering  firms  in  Great 
Britain,  tlie  vast  majority  of  which  do  not  come  under  the 
notice  of  any  save  the  comparatively  few  who  are  in  one 
way  or  another  connected  witli  the  circumstances  attending 
their  erection,  although  amongst  these  engines  ai'e  very 
often  to  be  fo^und  some  of  the  finest  examples  of  British 
locomotive  construction  to  be  seen  anywhere.  We  give 
an  illustration  herewith  of  one  of  seventeen  heavy  goods 
locomotives  of  the  consolidation "  type,  wliich  have 
recently  been  erected  by  Messrs.  Robert  Stephenson  and 
Company  Limited,  of  Darlington,  to  the  order  of  theBengal- 
Nagpur  Railway,  and  from  the  designs  of  Sir  John  Wolfe 
Bariy,  the  consulting  engineer  of  the  Bengal-Nagpur  Rail- 
way, to  whose  courtesy  we  are  indebted  for  the  illustrations 


tubes  being  of  brass.  The  cab  was  specially  designed  for 
Indian  climatic  conditions,  affording  ample  protection  from 
tlie  rays  of  the  sun,  and  louvred  shutters,  sliding  between 
light  angle-iron  framing,  have  been  provided  on  both  the 
engine  and  the  tender.  The  engine  weighs,  in  working  order, 
67  tons  2  cwts. ;  whilst  the  tender,  carried  on  six  wheels, 
each  3  ft.  8  in.  in  diameter,  has  a  capacity  of  6  tons  of  coal 
and  3,500  gallons  of  water,  and  weighs  an  additional  40  tons 
6  cwts.,  so  that  these  ''  consolidation  "  engines,  which  have 
been  built  for  the  5  ft.  6  in.  gauge,  and  have  a  total  wheel- 
base  of  48  ft.,  weigh  in  working  order  no  less  than  107  tons 
8  cwts. 

The  following  are  the  respective  weights  on  each  of  the 
wheels  hi  the  oi'der  stated  :  Bogies,  7  tons  13  cwts. ;  first 
driving,  14  tons  3  cwts. ;  second  driving,  15  tons  3  cwts.; 
third  driving,  15  tons  1  cwt. ;  fourth  dri^^ng,  15  tons 
'2  cwts.;  trailing,  12  tons  13  cwts.;  first  tender,  13  tons 

cwts. ;  second  tender,  14  tons  10  cwts.  The  axles  of  the 
wheels  are  placed  at  the  following  distances  from  each 
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and  the  following  particulars  of  these  engines.  As  will  be 
seen  from  the  photograph,  the  boiler  of  these  locomotives 
is  of  unusually  large  dimensions,  the  barrel  havmg  a  mean 
diameter  of  5  ft.  7;^  in.,  a  length  of  12ft.  6  in.,  wliilst  the 
thickness  of  the  plates  is  |  in.  The  firebo^x  is  of  well-kno-wn  } 
Belpaire  type,  and  its  dimensions  are  sufficient  to  provide 
a  good  allowance  of  heating  surface,  great  area,  and  steam 
space,  the  length  of  the  outside  shell  of  tlie  firebox  being 
8  ft.  8  in. ;  the  width  at  bottom,  outside,  4  ft.  9  in. ;  depth 
at  front,  5  ft.  4  in. ;  depth  at  back,  4  ft.  8  in.  ;  copper  box 
depth  at  front,  inside,  6  ft.  7  in. ;  depth  at  back,  inside, 
5  ft.  11  in.  The  steam  pressure  is  1801b.  per  square  inch, 
and  the  total  heating  surface  2,235  square  feet,  to  which  the 
firebox  contributes  173  square  feet.,  and  the  tubes  the 
lemaining  2,062  square  feet,  whilst  the  grate  area  is  32 
square  feet.  As  will  be  noticed,  the  cylinders  are  outside 
the  frames,  and  have  a  diameter  of  21  in.  with  a  stroke  of 
26  in.  The  coupled  wheels  are  4  ft.  8  in.  in  diameter ;  the 
second  pair,  which  are  unprovided  with  flanges,  being  the 
"  drivers."  The  bogie  wheels  are  3  ft.  in  diameter,  and 
the  trailing  wheels  3  ft.  8  in.  diameter.  The  valve  gear  is 
of  the  Stephenson  link  type,  the  link  being  fitted  at  the 
middle  and  the  valve  rod  cranked  over  the  leading  axle. 
Reversing  is  effected  by  means  of  a  steam  and  water 
cataract  gear,  the  cylinders  of  which  are  fixed  in  a  horizontal 
position  on  the  right-hand  side  of  the  engine.  The  boiler — 
which,  it  should  be  stated,  has  its  centre  line  "  pitched  " 
no  less  than  8  ft.  9  in.  from  the  rails — is  constructed  of  steel 
plates,  with  a  copper  firebox  stayed  -with  copper  stays,  the 


other,  measured  from  centre  to  centre :  From  bogie  to 
first  driving  wheels,  8  ft.  2  in. ;  from  first  tO'  second  driving 
wheels,  5  ft.  7|  in. ;  from  second  to  third,  and  from  third  to 
fourth  driving  wheels,  5  ft.  2J  in. ;  from  fourth  driving 
wheels  to  trailing  wheels,  10  ft.  10  in. ;  from  trailing 
wheels  to  first  wheel  under  tender,  7  ft. ;  from  first  to  second 
tender  wheels,  6  ft.  The  total  length  of  engine  and  tender 
over  buffers  is  57  ft.  4  in. 


The  Junior  Institution  of  Engineers.  —  On  the  14th 
June  a  visit  of  this  institution  took  place  to  the  motor  car  works 
of  Messrs.  D.  Napier  and  Sous,  Acton  Yale.  The  works  being 
in  full  operation  at  the  time  of  the  visit,  the  interest  was 
considerably  enhanced  thereby.  Sjiecial  attention  was  attracted 
by  the  testings  room,  where  several  engines  were  shown  under 
process  of  testing.  The  works  consist  principally  of  one  large 
building  on  the  ground  level,  282  ft.  by  124  ft.,  more  than  half 
of  which  is  used  as  a  machine  shop,  and  the  remainder  for  an 
erecting  shop,  where  the  cars  reach  their  final  stage  before 
being  tested.  The  central  portion  of  this  building  is  used  as  a 
stores.  The  other  smaller  shops  consist  of  a  foundry,  smithy, 
motor  testing  house,  pattern  makers'  slioiJ,  etc.,  arranged  in 
separate  buildings.  Motors  are  made  in  several  types,  from 
the  15  horse  power  four-cylinder  to  the  100  horse  power  racer, 
besides  marine  motors  in  several  sizes.  A  new  type  of  motor 
has  recently  been  introduced  with  six  cylinders,  cast  in  three 
parts  and  mounted  on  an  aluminium  crank  case.  All  work  is 
finished  to  gauge.  Motive  power  is  obtained  from  an  80  horse 
power  Westinghouse  three-cylinder  gas  engine  and  a  two-cylinder 
engine  of  the  same  make.  The  new  turbine  steamer  The  Queen, 
the  Admiralty  Harbour  Works,  and  the  works  of  the  Dover 
Harbour  Board  are  included  in  the  programme  of  visits  of  IMs 
institution. 
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A    NEW   PROCESS   FOR    THE  PROTECTION 
OF  IRON  AND  STEEL  FROM  CORROSION. 

By    SllERAKD  COWPER-COLBS. 

Zinc  has  2^i'oved  the  most  effective  coating  for  irou 
and  steel ;  and  liot  galvani.siug-,  with  all  its  attendant 
disadvantages,  is  the  process  most  extensively  used  for 
applying  the  zinc  coating.  Electro  -  zincing  or  cold 
galvanising  is  used  for  special  classes  of  work,  and  is 
largely  used  by  the  Admiraltj'  for  giving  boiler  tubes 
a  thin  flashing  of  zinc  for  the  purpose  of  detecting  flaws 
and  protecting  the  tubes  from  corrosion  during  the  time 
of  assembling  and  erection. 

Works  have  just  been  comjjleted  for  a  new  process  to 
which  the  name  of  "  Sherardising "  has  been  given.  One 
point  of  particular  interest  about  the  new  process  is  that 
iron  and  steel  can  be  coated  with  a  thin  even  deposit  of 
zinc  at  a  temperature  sever.il  hundreds  of  degrees  below 
Ihe  melting  iDoitit  of  zinc. 


the  surface,  and  can  be  rendered  .so  hard  a.s  to  turn  tiie 
edge  of  a  steel  tool. 

The  zinc  powder  used  in  the  process  is  the  zinc  dust  of 
commerce,  and  must  not  be  confused  with  zinc  oxide.  It 
is  obtained  during  the  process  of  distilling  zinc  from  its 
ores.  Zinc  dust  at  the  present  time  is  used  for  a  variety 
of  purposes,  and  can  be  obtained  in  any  desired  quantity. 
The  average  price  of  zinc  dust  for  the  year  1903  was 
£19  19s.  per  ton,  which  is  slightly  below  the  average  price 
of  virgin  .spelter.  The  analysis  of  two  samples  of  zinc  dust 
such  as  are  employed  for  Sherardising  gave,  resjiectively, 
85  per  cent  and  85  06  per  cent,  and  Sl'SG  per  cent  metallic 
zmc.  Both  samples,  when  examined  under  the  microscope, 
were  seen  to  contain  small  bright  metallic  beads  unevenly 
distributed  through  the  dust,  and  it  is  probable  that  this  may 
account  for  the  differerrt  percentages  obtained  by  analysis. 
One  of  the  peculiar  properties  of  zinc  dust  is  that  it  cannot  be 
smelted  or  reduced  to  the  metallic  form  under  ordinary 
CGuditionsi,  even  when  lieated  to  a  very  high  temperature 
under  considerable  pj  essure.    This  property  is  very  advan- 
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Fig.  2. 


The  first  step  in  the  process  is  to  free  the  iron  from  scale  ^ 
and  oxide  by  any  of  the  well-known   methods,  such  as 
dipping  in  an  acid  solution  or  sand-blasting.    The  articles 
to  be  rendered  rustless  are  then  placed  in  a  closed  iron 
receptacle,  charged  with  zinc  dust,  which  is  heated  to  a 
temperature  of  from  500  d'eg.  to  600  deg.  Fall,  for  a  few 
hours  and  allowed  to  cool ;  the  drum  is  then  opened  and  j 
the  iron  articles  removed,  when  they   are  found  to  be 
coated  with  a  fine  liomogeneous  covering  of  zinc,  the 
thickness  depending  on  the  temperature  and  the  length 
of  time.      It  will   be    observed    that  the    temperature ' 
required  to  bring  about  this  result  is  about   200  deg.  j 
below  the  melting  point  of  zinc.      The  low  temperature  \ 
required  makes  the  process   cheap  as  compared  to  the 
process  of  dipping  in  molten  zinc,  and  has  the  additional 
advantage  that  it  does  not  deteriorate  ii'on  or  steel  of 
small  section.    The  whole  of  the  zinc  dust  is  consumed ; 
there  is  no  waste  of  zinc  as  in  the  hot-galvanising  process. 
This  new  process  of  galvanising  is  not  limited  to  the 
coating  of  ii-on  with  zinc.    It  has  been  successfully  applied  i 
to  coating  iron  with  copper,  aluminium,  and  antimony.    It  ^ 
has  also  been  applied  to  coating  various  other  meials — -for  | 
instance,  aluminium  and  copper — with  zinc.    Copper  and 
its  alloys,  subjected  to  this  process,  are  case  hardened  on 


tagecus  for  the  new  iirocess  of  dry  galvanising  (Sherar- 
dising), as  it  does  away  with  the  risk  there  might  otherwise 
be  of  nielting  the  finely-divided  zinc  by  overheating  the 
furnace.  The  receptacle  in  which  the  zinc  dust  is  placed 
and  heated  is  preferably  air-tight,  and  the  air  exhausted, 
so  as  to  prevent  the  formation  of  too  much  zinc  oxide;  or, 
if  this  is  not  feasible,  it  is  found  advisable  to  add  about 
3  per  cent  of  carbon;  in  a  very  fine  state  of  division.  If 
the  percentage  of  oxide  is  allowed  tO'  increase  beyond 
certain  limits  it  is  found  that  the  deposits  become  dull  in 
appearance,  instead  of  having  a  bright  metallic  lustre, 
although  good  deposits  of  zinc  can  be  obtained  from  zinc 
dust  varying  considerably  in  composition.  To  prevent  the 
iron  receptacle  in  Avhich  the  process  of  Sherardising  is 
carried  on  from  becoming  thickly  coated  with  zinc,  it  is 
found  advantageous  to  coat  the  inside  of  the  drum  with 
plumbago  or  blaoklead.  Ai'ticles  coated  with  grease 
leceive  as  good,  if  not  a  better,  coating  of  zinc  than  those 
which  are  free  fri'iii  grease.  This  fact  is  of  considerable 
importance,  as  it  enables  machine  work,  such  as  bolts, 
nuts,  screws,  etc.,  to  be  throwm  direct,  after  machining, 
into  the  Sherardising  drum  without  any  preparation  or 
clecning.  The  articles,  when  they  have  been  heated  in 
the  zinc  dust  for  the  period  necessary  to  obtain  the  thick- 
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ness  of  zinc  required,  can  be  removed  whilst  the  zinc  dust 
is  still  hot,  although  the  better  i)i-actice  is  to  allow  the 
zinc  dust  to  cool  to  a  temperature  at  which  the  articles 
can  be  readily  handled,  as  the  dejwsit  of  zinc  is  whiter  and 


end  or  at  the  side,  depending  upon  the  class  of  articles  to  be 
treated ;  a  side  door  is  found  to  be.  the  most  suitable  for 
small  articles,  such  as  bolts,  nuts,  small  castings,  etc.,  and 
the  end  doors  for  tubes,  oblong  or  cylindrical  articles.  In 
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le;S  oxide  of  zinc  is  formed.  This  new  process  of  dry 
galvani.sing  offers  many  facilities  and  great  economy  to 
those  manufacturers  wiio  have  not^  sufficient  work  to  keep 
a  large  bath  of  molten  zinc  continuously  at  work.  Articles 
can  be  Sherardised  at  a  few  horns'  notice,  starting  all  cold, 
as  the  drums  can  readily  be  heated  l)y  gas  or  coke  furnaces, 
the  whole  operation  occupying  only  a  few  hours.  When 


the  latter  case  the  cylinder  is  oscillated  on  its  axis ;  in  tlie 
former  case  it  is  rotated  and  prO'Vided  with  baffle  plates, 
to  ensure  the  articles  under  treatment  being  turned  over 
and  tlius  becoming  unifonuly  coated  by  bringing  all  parts 
into  intimate  contact  with  the  zinc  dust.  Fig.  1  shows 
such  a  furnace  suitable  for  Sherardising  a  few  hundred- 
weiu'ht  of  small  articles  at  a  time ;  one  of  the  trunnio^ns 
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the  plant  is  not  at  work  there  is  no  waste,  as  m  the  case 
of  hot  galvanising,  when  the  zinc  has  to  be  kept  in  a  molten 
condition  day  and  night. 

A  useful  type  of  furnace  for  small  work  consists  of  a 
closed  iron  chamber  in  the  form  of  a  cylinder  or  polygon, 
and  arranged  to  be  rotated  or  oscillated  about  an  axis. 
The  chamber  is  provided  with  an  iron  door,  either  at  one 


Fig.  6. 


is  made  hollow,  so  that  a  pyrometer  can  be  inserted.  Below 
the  funiace  is  arranged  a  number  of  bunsen  gas  burners 
for  heating  the  drmn,  and  the  whole  is  enclosed  in  a 
cast-iron  shell  lined  with  firebrick.  The  drum  can  be 
rotated  either  by  hand  intermittently  or  continuously  by 
means  of  a  suitable  gearing  D,  as  showTi  in  fig.  2,  which 
illustrates  a  similar  construction   of  dnnn.     The  plant 
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retiuired  for  Sherardisiug  all  classes  of  work  must  of  neces- 
sity be  modified  to  suit  the  different  classes  of  work  ;  for 
instance,  if  it  is  required  to  iSlierardise  ,an  expanding  gate 
or  gii-der,  an  iron  box  would  be  used,  which  would  be  kept 
stationaiy  during  the  process  of  Sherardising,  the  gate 
being  open  to  its  full  extent  during  the  operation.  Tubes 
require  a  different  construction  of  drmn  to  the  drum 
required  for  bolts  and  nuts ;  wire  and  sheets  also  require 
modified  arrangements  to  enable  the  work  to  be  handled 
expeditiously.  Fig.  3  shows  the  general  arrangement  of 
a  Sherardising  plant  which  has  recently  been  completed, 
comprising  four  furnaces  which  are  capable  of  taking  drums 
of  8  ft.  by  2  ft.,  with  a  cubic  capacity  of  2  tons  of  material 
at  a  charge ;  the  weight  of  iron  cajiable  of  being  Sherardised 
per  charge  depending  on  how  close  the  aa-ticles  pack.  Tlie 
furnaces  are  heated  by  Dowson  ga.s,  which  is  led  by 
iron  pipes  to  the  back  of  the  funiaces,  the  supply  of  gas 
being  controlled  by  iron  cocks,  as  shown  in  fig.  4 ;  the 
gas  is  then  condU(Cted  through  brick  channels  through  which 
the  air  is  drawn  through  the  inlets  A,  the  gas  being  burnt 
through  cast-iron  burners,  as  shown  in  fig.  5. 


LITERATURE. 


"  Cassier's  Magazine."    Vol.  XXVI.,  No.  2.    Electric  Power 
Number. 

A  SPECIAL  issue  of  this  high-class  journal,  dealing 
more  particularly  with  the  developments  of  electric 
power  transmission  installations  in  America.  With 
such  writers  as  Dr.  Louis  Bell,  H.  F.  Parshall,  Dr.  Elihu 
Thomson,  and  C.  S.  Vesey-Brown,  the  reader  is  assured  in 
obtaining  reliable  data.  There  are  in  all  twelve  articles, 
well  illustrated,  and  covering  some  IGO  pages.  The  price 
for  the  number  is  2s.  6d. 


"  Logarithms  for  Beginners."  By  C.  N.  Pickwortli.  Lon- 
don :  Whittaker  and  Company,  2,  White  Hart  Street, 
Paternoster  Square,  E.G. 
The  manual  before  us  is  a  successful  attempt  to  meet  the 
difficulties  of  the  beginner.  Larger  works  in  most  instances 
fail  to  enable  a  student  to  fathom  and  understand  the 
underlying  principles  involved,  with  the  result  that  he  is 
seldom  able  to  apply  his  knowledge  to  advantage  subse- 
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The  charging  of  the  drum  C  is  effected  by  running  the 
truck  on  which  the  drum  is  placed  on  to  a  table,  fig.  6,  one 
end  of  which  is  lowered  by  means  of  gearing,  so  as  to  tilt 
the  otlier  end,  into  which  the  zinc  dust  is  charged  from  an 
upper  floor  by  means  of  a  shoot  F,  as  shown  in  fig.  7. 
G  is  a  drum  being  discharged  over  an  iron  grating,  which 
allows  ihe  zinc  dust  to  fall  into  a  chamber  below,  from  which 
it  is  raised  by  means  of  a  chain  elevator  to  the  floor  above. 
When  the  drum  is  charged  with  zinc  dust  and  the  articles 
to  be  Sherai-dised,  it  is  brought  into  a  horizontal  position, 
the  air  is  exhausted,  and  the  truck  is  run  along  the  lines 
until  it  arrives  in  front  of  the  furnaces.  It  is  tlien  lifted 
on  to  a  furnace  truck,  the  object  being  to  effect  a  saving 
in  the  first  cost  of  the  trucks  and  to  save  waste  of  heat. 
The  drum  is  then  pushed  into  the  furnace,  the  door  lowered, 
and  the  furnace  heated  up  to  the  desired  temperature.  The 
heat  is  regulated  in  accordance  with  the  readings  of  a 
theiTnometer,  which  is  placed  in  a  vertical  iron  tube  inside 
the  furnace.  When  the  drum  has  been  m  the  furnace  a 
sufficient  time  to  give  the  desired  result,  the  door  is  then 
raised  and  the  drum  and  carnage  withdrawn,  the  drum 
lifted  oh  toi  another  carriage  and  run  out  intO'  an  open 
yard,  where  it  is  allowed  to  cool  down  to  a  temperature 
low  enough  to  admit  of  easy  handling. 

(To  he  continued.) 


quently.  The  importance  of  a  chrough  basis  in  logarithms 
cannot  be  over-estimated,  when  there  is  hardly  a.  technical 
subject  but  what  embodies  the  logarithmic  method  of 
computation.  We  commend  this  book  to  those  desiring  to 
thoroughly  master  the  elements  of  logarithms. 

■'  Worked  Problems  in  Higher  Arithmetic."    By  W.  P. 

Workman,    M.A.,    B.Sc,   and   P    H.    Ghope,  B.A. 

London :     W.   B.    Glive,   University  Tutoi-ial  Press 

Limited,  157,  Drury  Lane,  W.G. 
This  book  consists  of  a  collection  of  135  worked  examples 
of  problems  in  higher  arithmetic,  specially  prepared  to 
meet  the  wants  of  intending  candidates  for  Givil  Service 
examinations.  The  problems  have  evidently  been  drawn 
up  with  the  idea  of  cultivating  in  the  student  the  art  of 
using  his  gumption  rather  than  the  adaptation  of  well-worn 
routine  work  to  new  cases.  We  consider  the  authors  have 
well  achieved  their  object,  and  can  assure  puzzled  students 
that  a  digest  of  the  examples  given  will  initiate  them  into 
the  faculty  of  dealing  with  problems  of  the  type  given. 

Books  Received. 
"Official  Gazette  of  the  United  States  Patent  Office." 
Vol.  ex.,  No.  6.    Published  by  authority  of  Congress, 
Washington. 
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THE  STRATTON   FOUR-WAY  VALVE  FOR 
HYDRAULIC  PRESSES. 

The  application  of  hydraulic  i)resse.s  tO'  various  processes 
has  of  recent  years  greatly  increased,  particuJaily  in  the 
manufacture  of  lead-coated  electric  cables.  The  leaden 
sheathing'  is  put  on  by  means  of  a  hydraulic  press,  very  high 
pressure  being  required,  the  lead  being  brought  to  the  teni- 
pei-ature  necessary  to  keep  it  sufUcieutly  plastic  while  under 
compression.  The  operation  of  a  hydraulic  press  requires 
the  control  of  four  distinct  waterways,  viz. :  (a)  Supply 
from  pumps  to  valves,  (b)  from  valve  to  press  to  raise  water 
ram,  (c)  from  valve  to  press  to  return  water  ra.m,  (d)  return 
from  valve  to  pump.  Originally  one  valve  was  placed  on 
eacli  of  tlie  four  pijies  to  accomplish  this  end,  but  it  was 


of  valves — i.e.,  one  to  control  the  other,  thus  making  a 
complicated  arrangement. 

The  Stratton  four-way  valve  was  designed  to  get  over 
these  difticulties,  the  arrangement  being  such  that  all  four 
valves  are  actuated  by  oue  hand  wheel  A.  The  spindle 
from  this  has  a  double  seating  B  and  C,  so  that  by  moving 
the  wheel  the  water  from  pressure  source  entering  tlie 
central  valve  chamber  V  (fig.  2)  may  be  diverted  into  either 
the  channel  D  or  E,  from  whence  it  passes  into  one  of  the 
chambers  G  or  F.  In  the  latter  chambers  are  two  separate 
valves  K  and  J,  with  winged  stems  which  abut  at  X  in 
the  exhaust  chamber,  communicating  with  the  outlet  W 
(fig.  2).  The  united  length  of  these  valve  stems  is  such 
that  both  valves  cannot  be  closed  at  one  time.  The  valve 
J  has  a  light  spiral  spring  Q  tending  to  keep  this  valve 
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found  that  the  operator  could  not  always  be  trusted  to 
open  and  close  them  as  he  ss-liould  do.  To  simplify  matters, 
the  four  valves  were  then  made  into  one,  called 
the  "  valve  box,"  but  four  independent  hand  wheels  were 
required.  A  further  improvement  was  made  by  coupling 
all  the  four  valves  together  by  spur  wheels,  so  that  when 
two  were  closed  the  other  two'  would  be  ojien.  A  valve  box 
of  this  description  can  be  seen  at.  the  right  of  the  press, 
shown  in  fig.  4.  This  was  a  gi-eat  improvement,  and,  with 
the  valves  carefully  set,  worked  satisfactorily  while  new,  but 
on  the  valves  begimiing  to  wear  they  caused  considerable 
trouble  thi'ough  leakage.  A  further  improvement  was  to 
actuate  the  valves  by  means  of  a  lever,  but  they  put  wrong 
the  whole  an-a.ngemeat  if  tampered  with.  Other  valves 
were  designed  with  levers  which  could  not  be  tampered 
with,  and  the  object  was  attained  by  means  of  a  nmnber 
of  internal  valves,  only  this  necessitated  double  the  number 


closed,  while  at  the  other  side  of  the  valve  box  is  a  tappet 
pin  N,  by  pressing  which  the  valve  K  can  be  closed  and 
the  valve  J  simultaneously  opened.  When  the  valve  is  to  be 
used  for  presses  in  which  the  water  ram  is  at  the  bottom, 
the  lower  end  of  tlie  pi'ess  cylinder  is  comiected  with  the 
deliveiy  passage  H,  and  the  upper  end  with  the  passage  L. 
When  the  ram  is  at  the  lower  end  of  its  stroke,  the  valvos 
occupy  the  position  shown  in  fig.  1.  The  water  entering  !:t 
the  inlet  P  flows  through  the  passage  E,  past  the  valve  J 
(which  is  kept  closed  by  the  spring  Q),  through  the  chamber 
F  to  the  passage  H,  and  thence  to  the  undei'side  of  the 
ram.  The  water  expelled  from  above  the  ram  passes 
through  the  passage  L,  flowing  past  the  open  valve  K,  and 
escapes  through  the  outlet  W.  To  reverse  the  direction 
of  the  ram,  the  hand  wheel  A  is  turned  so  that  the  valve 
seats  at  C,  and  the  passage  past  B  is  opened.  Simul- 
taneously the  valve  K  is  closed,  and  J  opened  hj  pressing 
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the  tappet,  piu  N,  this  being  necessary  in  ovder  to  overconi'B 
the  resistance  of  tlie  spring  Q,  toget.ler  with  the  pressure 
of  water  on  the  valve  J  due  to  the  weight  of  the  raised  rain. 
The  water  now  flows  from  the  bottom  of  the  ram  through 
H,  past  the  open  valve  J  to  the  exhaust  W.    At  the  same 
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time  the  water  from  the  pump  passes  through  the  passage 
D,  past  the  closed  valve  K,  and  thence  by  the  passage  L  tc 
the  top  of  the  ram,  which  is  then  forced  downwards.  When 
the  ram.  Isaving  reached  its  lowest  position,  has  again  to 


Fig.  3. 


be  lifted,  tlie  valve  is  closed  on  to  the  seating  B,  opening 
the  passage  past  C.  The  pressure  is  now  momentarily  equal 
on  both  sides  of  the  ram,  but  the  spiral  spring  coming  into 
action  closes  the  valve  J.  and  opens  K,  so  that  the  cycle  of 
operations  can  be  repeated. 


Fig.  4  shows  the  application  of  one  of  these  valves  to  a 
lead  press — for  covering  cables— -working  at  three  tons  per 
square  inch,  while  fig.  5  is  an  illustration  of  the  valve  fixed 
•on  a  cast-ii'on  stand,  with  its  connections  to  and  from  the 
press.  The  makers  are  Messrs.  David  Bridge  and  Company 
Limited,  Castleton,  Lancashire. 


THE  ROYAL  AGRICULTURAL  SHOW. 


The  sixty-fifth  annua]  exhibition  of  agricultural  implements, 
seeds,  roots,  etc.,  of  the  Royal  Agricultural  Society,  whicli 
concluded  on  the  25th  ult.,  was  not  in  any  way  remarkable, 
unless  it  be  the  fact  that  the  attendance  showed  a  decrease 
from  last  year.  There  were  the  usual  large  number  of 
exhibits  in  the  implement  section,  but  they  were  practically 
all  the  same  as  last  year,  the  novelties  being  chiefly 
improved  details  of  well-known  appliances.  Silver  medals 
for  ''  new  implements  "  were  awarded  to  Messrs.  Blackstone 
and  Company,  Stamford,  for  a  governor  for  an  oil  engine ; 
to  H.  R.  Marsden,  Leeds,  for  an  elevator  for  a  stone-breaker ; 
to  Messrs.  the  Ivel  Agricultural  Motors  Limited,  for  a 
farmers'  motor ;  to  the  Aktiebolaget  pump  separator,  for  a 
cream  separator ;  and  to  Mr.  J.  Hatniaker,  Paris,  for  a.  milk- 
drying  machine. 

The  oil  engines  of  Messrs.  Blackstone  and  Company  were 
similar  to  those  illustrated  and  described  in  The  Practical 
Engineer,  on  July  I7th,  1903.  The  CO  B.H.P.  oil  engine 
shown  was  fitted  with  this  firm's  horizontal  automatic 
vaporiser  and  igniter.  The  automatic  igniter  is  screwed  into 
a  small  horizontal  cylindrical  chamber  at  the  back  of  the 
combustion  chamber,  and  separated  from  it  by  a  semi-rotary 
timing  valve.  An  annular  vaporising  space  is  arranged 
round  the  small  horizontal  chamber,  and  is  placed  in  com- 
munication with  it  by  a  lateral  port.  Into  this  annular 
vaporising  space  oil  and  air  are  sucked  through  a  port 
in  the  side.  An  exterior  oil  pipe  leads  to  this  port,  and  an 
oil  pipe  and  nipple  jiroject  vertically  into  it.  Over  the 
nipple  the  air  on  its  Avay  to  the  vapoi'iser  is  sucked,  mixing 
with  the  I'equired  quantity  of  oil  on  its  way.  The  vaporiser 
has  formed  en  its  underside  a  cast-iron  tube',  in  which  the 
charge  is  fired  at  starting  until  the  explosions  have 
sufficiently  heated  the  main  igniter.  Before  starting  the 
igniter  and  vaporiser  are  heated  by  means  of  a  lamp.  The 
speed  of  the  engine  is  regulated  hj  a.,  new  form  of  a  centri- 
fugal shaft  governor.  This  latter  was  awarded  a  silver 
medal. 

The  Ivel  Agricultural  Motors  Limited  showed  several 
types  of  their  motor  tractors.  These  were  fully  described 
and  illustrated  in  our  issue  of  March  18th,  1904. 

Messrs.  Ransomes,  Sims,  and  Jeffries  Limited, 
of  Ipswich.  alsO'  showed  a  motor  tractor  using 
petrol.  This  is  driven  by  a  20  B.H.P.  four-cylinder 
petrol  motor,  fitted  with  the  Sims-Bosch  ignition, 
and  weighs  43  cwts.  complete.  Three  changes  of  speed  are 
provided,  ranging  from  1|  up  to  6|  miles  per  hour.  For 
stationary  work  a  shaft  extends  through  the  gear  box  to 
the  back  of  the  motor,  where  it  carries  a  belt  pulley.  The 
following  results  have  been  obtained  with  the  tractor  using 
a  tliree-furrow  plough :  5  acres  ploughed  in  ten  liours, 
gallons  of  petrol  being  used  per  liour.  On  a  level  road 
the  tractor  can  haul  7  tons  at  If  miles  per  hour,  and  will 
take  a  load  of  4  to  5  tons  up  a  gradient  of  1  in  10. 

Messrs.  Rushton  and  Proctor  Limited,  of  Lincoln,  had  a 
number  of  exhibits,  including  portable  steam  engines,  steam 
traction  engines,  steam  road  rollers,  threshing  machines, 
and  oil  engines.  The  oil  engines  are  designed  to  work  with 
crude  Texas  oil  for  long  periods  without  cleaning.  The 
ignition  is  automatic,  and  no  lamp  is  required  after  the 
engine  has  been  started. 

Messrs.  H.  Southwell  and  Company,  London.  S.E., 
exhibited  a  new  form  of  steam  motor  tractor, 
which  is  manufactured  by  the  Simplex  Balanced  Motor 
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Syndicate  of  London.  Tlie  motor  is  intended  for  haulage, 
and  can  be  used  tO'  drive  all  the  stationaiy  machines  on  the 
farm. 

All  the  other  leading  firms  of  oil  and  gas  engines  were 
well  represented,  but  as  they  all  showed  their  standard 
types,  which  are  well  known  to  our  readers,  no  further  des- 
criptions are  necessary.  In  the  heavy  motor  section  the 
leading  firms  were  well  represented  by  the  standard  types. 

Messrs.  Clayton  and  Shuttlewoi-th  had  on  show,  for  the 
first  time,  a  traction  engine  fitted  with  Joy's  valve  gear. 
These  engines  have  been  in  use  for  some  time,  and  the 
valve  gear  is  found  to  work  well,  the  links  and  sector  suffer- 
ing but  little  from  dust,  etc. 

Messrs.  W.  H.  Wilcox  and  Company  Limited,  Southwark 
Street,  London,  S.E.,  had  a  large  exhibit  of  their  well-known 
specialties,  including  cylinder  oils,  Penberthy  injectors, 
ejectors  or  steam  water  raisers,  wire-bound  hose,  double- 
acting  semi-rotary  pumps,  leather  driving  belts,  engine  and 
boiler  fittings,  tools,  etc.,  etc.,  and  the  "  Richardson " 
central  valve-enclosed,  directracting,  high-pressure  boiler 
feed  pump,  suitable  for  road  locomotives,  etc. 


BOILER  EXPLOSIONS. 

Abstracts  of  Recent  Board  of  Trade  Reports. 


Explosion  from  the  Main  Steam  Pipe  on  a 
Steamship. 

No.  1489.  The  pipe  which  failed  extended  from  the  stop 
valve  on  the  steam  receiver  of  the  starboard  main  boiler  of 
the  vessel  to  the  cast-iron  tee  piece,  as  shown  on  the 
sketch.  It  was  of  solid-drawn  copper,  i  ft.  3  in.  long,  7|  in. 
inside  diameter,  and  1^  in.  thick.  It  was  fitted  with  one 
brass  flange,  14  i-  in.  diameter  by  ^  in.  thick,  brazed  on  in  the 
usual  way  at  the  end  which  fractured,  and  one  wrought-iron 
loose  flange  at  the  other  end. 

The  vessel  has  for  many  years  been  employed  in  the 
North  Atlantic  trade,  and  was  on  a  voyage  from  Novia 
Scotia  to  Barry  Dock  when  the  explosion  occurred.  On 
the  first  day  of  the  voyage  the  second  engineer  reported 
that  the  starboard  branch  of  the  main  steam  pipe  had 
cracked  at  the  neck  of  the  flange  on  the  forward  side  for  a 
distance  of  3  in.  circumferentially.  The  chief  engineer 
immediately  went  below  and  inspected  the  pipe,  and  found 
steam  escaping  from  the  crack,  with  a  hissing  noise,  similar 
to  safety  valves  blowing  off  gently,  the  working  pressure 
at  the  time  being  80  lb.  per  square  inch.  He  marked  the 
ends  of  the  crack  and,  about  half  an  hour  later,  found  it 
had  extended  to  5  in.  in  length.  The  weather  was  fine,  with 
a  fair  wind  and  following  sea,  and  the  engines  were  not 
racing.  The  holding-down  bolts  were  all  tight,  and  the 
movement  of  the  engines  in  a  fore-and-aft  direction  was  very 
slight,  being  scarcely  perceptible.  The  working  pressure 
was  then  reduced  to  70  lb.  per  square  inch,  and  it  was 
decided,  in  consultation  with  the  master,  to  put  into  Halifax 
for  i-epairs,  at  which  place  they  arrived  the  next  day. 
There  the  pipe  was  disconnected,  and  the  fracture  was  then 
found  to  be  9  in.  in  length. 

A  patch,  lOg  in.  long  by  |  in.  wide  by  J  in.  thick,  was 
then  fitted  and  brazed  over  the  crack,  and  after  the  pipe 
was  annealed  and  tested  by  hydraulic  pressure  to  1801b. 
per  square  inch — i.e.,  2\  times  the  working  pressure — the 
test  being  satisfactory,  it  was  refitted,  and  the  vessel 
resumed  her  voyage,  and  arrived  at  Barry  Dock  without 
further  mishap. 

The  inspector  to  the  Board  of  Trade  found  upon 
examination  that  the  pijDe  was  of  ample  thickness  for  a 
working  pi essure  of  80  lb.  to  the  square  inch.  The  expan- 
sion joints  were  fitted  to  take  up  the  movement  of  the 
machinery  under  steam,  in  addition  to  which  the  after- 
expansion  joint  was  well  stayed  and  secured  to  the  screen 
bulkhead  by  a  diagonal  stay,  and  by  the  preventer  bolts. 


which  were  secured  to  an  angle-bar  ring,  fitted  on  the  after- 
side  of  the  bulkhead,  so  that  the  main  steam  pipe  could  not 
dO'  otherwise  than  work  in  the  stuffing  box  of  the  joint 
when  moving  in  a  fore-and-aft  dii'ection. 

In  the  case  of  the  thwartship  movement,  the  pressure  of 
the  steam  acting  on  the  end  of  the  branch  pipe  to  the  port 
boiler  tended  to  force  it  against  the  nuts  at  the  ends  of  the 
preventer  bolts  ;  therefore,  if  these  bolts  were  not  properly 
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adjusted,  stresses  may  have  been  set  up  at  the  necks  of  the 
pipes,  which  may  have  contributed  to  the  failure  of  the 
starboard  one.  To  relieve  the  stresses  to  which  the  necks 
of  main  steam  pipes  are  subjected,  stays  from  the  receivers 
or  boilers  should  be  fitted  to  the  bends,  so  as  to  hold  them 
firmly  m  position,  and  make  the  pipe  work  in  the  stuffing 
box  of  the  (joint. 

It  is  somewhat  singular  how  frequently  an  arrangement 
of  this  sort  is  to  be  found  both  afloat  and  ashore,  notwith- 
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standing  that  a  moment's  consideration  would  be  sufficient 
to  show  that  expansion  joints  so  placed  only  act  as  flexible 
joints,  and  do  not  serve  the  purpose  for  which  they  are 
provided.  "Wlien  expansion  joints  are  required,  the  pipes  in 
connection  therewith  should,  where  practicable,  be  straight 
or  nearly  so,  as  bent  pipes  fitted  with  gland  and  socket 
expansion  joints  require  to  be  efficiently  supported  at  the 
bent  part,  and  a  compliance  with  this  condition  is  frequently 
a  matter  of  considerable  difficult}^  on  board  ship. 
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Explosion  from  a  Water-tube  Boiler,  due  to  Short- 
ness of  Water. 

No.  1490.  This  report  deals  with  the  failure  of  a  tube 
and  five  front  headers  in  a  Babcock  and  Wilcox  boiler  at  a 
large  steel  works  in  Scotland.  The  tube  burst  at  about 
3  ft.  6  in.  from  the  front  end.  It  gave  way  through  the 
solid  metal  for  a  distance  of  about  17  in.,  the  opening  at 
the  widest  part  being  about  6|in.  Five  of  the  front 
headers  were  ruptured  and  separated  to  the  extent  of  about 
2  in.,  a  sixth  header  was  also  fractured  through  a  cap  hole, 
and  the  seventh  was  fractured  through  the  back  and  sides. 

Primarily  the  cause  of  the  explosion  was  overheating  of 
the  tube  due  to  shortness  of  water,  the  shock  consequent 
on  the  failure  of  the  tube  causing  rupture  of  the  headers, 
which  were  presumably  in  a  highly-strained  condition 
through  the  distortion  and  overheating  of  a  number  of  tubes 
in  the  boiler.  It  was  the  duty  of  one  of  the  attendants  to 
see  that  the  whole  range  of  boilers,  of  which  the  boiler  in 
question  was  one,  was  properly  supplied  with  feed  water, 
which  required  to  be  maintained  at  a  level  above  the  top- 
most tubes.  When  the  water  was  at  a  safe  level  in  the 
boiler  the  gauge  glass  should  have  shown  about  half  full ; 
and  in  ordinary  practice  the  water  was  maintained  at  some- 
what above  that  level.  From  the  evidence  it  appears  that 
on  the  day  of  the  explosion  the  works  plumber  fitted  pro- 
tection glasses  to  the  water  gauge  glasses  of  No.  2  range 
of  boilers.  In  order  to  prevent  possible  injury  to  himself 
in  the  event  of  a  gauge  glass  breaking  while  the  protection 
glass  was  being  fitted  on,  he  closed  the  steam  and  water 
connections  of  the  water  gauge.  He  stated  at  the  inquiry 
that  before  leaving  the  boiler  he  opened  these,  and  that 
when  he  left  the  boiler  in  question  the  protection  glass  was 
adjusted  to  the  boiler  feeder's  satisfaction,  and  that  at 
that  time  there  was  about  6  in.  of  water  in  the  glass.  The 
feed  water  into  the  boiler  was  admitted  through  a  pipe 
the  valve  of  which  was  opened  and  closed  by  means  of  a 
circular  wheel.  The  boiler  feeder  stated  that  the  feed 
valve  was  open  at  the  time  of  the  explosion  and  that  he 
shut  if  off  after  the  explosion.  His  evidence  on  this  point 
was  entirely  unsupported,  although  some  witnesses  deponed 
to  seeing  water  in  the  gauge  glass  between  the  time 
that  the  plumber  left  the  job  and  the  explosion.  In  the 
opinion  of  the  inspectors  the  feed  must  have  been  shut  off 
for  at  least  half  an  hour  before  the  explosion  occurred, 
Aat  being  about  the  time  which  was  necessary  to 
evaporate  the  water  down  to  the  tube  which  exploded. 
There  were  clear  indications  that  the  tube  in  question  and 
the  tubes  above  it  had  been  overheated,  and  that  the  boiler 
exploded  solely  owing  to  this.  A  suggestion  was  made  by 
the  boiler  feeder  that  the  feed  pipe  might  have  been  choked 
although  the  valve  itself  was  open,  but  there  was  nothing 
in  its  appearance  after  the  explosion  to  confinii  this  view, 
and  no  evidence  that  any  similar  choke  had  occurred  in 
any  of  the  other  feed  pipes.  The  inspector  had,  therefore, 
no  difficulty  in  reaching  the  conclusion  that  the  boiler 
feeder  must  inadvertently  have  closed  the  feed,  and  (it  may 
be)  opened  it  just  about  the  time  that  the  explosion  occurred, 
his  attention  having  been  suddenly  called  by  the  appearance 
of  the  gauge  glass  to  the  condition  of  affairs. 

The  tube  which  burst  and  the  other  tubes  presented  no 
signs  of  corrosion  or  thinnina' ;  and  there  was  no  appearance 
of  any  deposit  which  could  have  accounted  for  the  accident. 
The  headers  were  also  in  excellent  condition  before  the 
accident,  so  far  as  could  be  judged  by  their  appearance  after 
it.  They  were  all  cast  iron  of  a  special  co^mposition,  which 
had  proved  satisfactoiy  in  the  past,  the  headers  supplied, 
along  with  the  original  boilers,  havinn;  lasted  for  14  years 
before  they  required  to  be  renewed.  The  more  modera 
practice,  however,  is  to  make  the  headers  of  steel,  which  has 
greater  ductility  than  cast  iron,  and  probably  would 
not  have  been  so  liable  to  rupture  when  the  shock  of  the 
explosion  occurred.  There  can  be  little  doubt  that  the 
Vu-fe  escape  of  steam  and  hot  water  was  due  in  part  to  the 


rupture  of  the  headers  and  their  consequent  separation 
from  each  other,  and  that  had  the  mpture  been  confined  to 
the  tube  the  consequences  would,  in  all  probability,  not  have 
been  so  serious. 


Explosion  from  the  Main  Steam  Pipes  of  a  Steamer, 
due  to  Displacement. 
No.  1491.  The  pipe  to  which  this  report  refers  was  that 
which  connected  the  port  main  boiler  stop  valve  to  the 
intennediate  stop  valve  on  the  engines.  The  corresponding 
pipe  on  the  starboard  side  also  cracked  the  next  day. 
The  external  diameter  of  each  pipe  was  about  5Vig  in.,  and 
the  thickness  |  in.  They  were  made  of  copper  and  the 
longitudinal  joints  brazed,  tlie  intended  working  pressure 
being  180  lb.  per  square  inch. 

.  The  vessel  was  on  a  voyage  from  St.  Vincent  to  Liverpool. 
Very  heavy  weather  was  encountered  from  the  start,  the 
engines  racing  excessively.  On  the  second  day  the  pnrt 
main  steam  pipe  was  found  to  have  cracked  for  about  5  in., 
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the  pressure  at  the  time  being  about  170  lb.  per  square  inch. 
In  consequence  of  this,  the  stop  valves  on  the  boiler  and 
at  the  engine  end  of  the  pipe  were  closed,  and  the  fires  in 
the  port  boiler  i>ut  out.  As  the  vessel  had  still  two  boilers 
under  steam,  it  was  decided  to  continue  the  voyage,  but  the 
next  day  the  starboard  pipe  was  found  to  have  failed 
similarly,  the  crack  in  this  case  being  only  1  in.  long.  The 
vessel  was,  therefore,  run  for  Las  Palmas  for  repairs. 
The  defective  pipes  were  there  removed  and  the  ends  tO'  be 
fitted  with  sleeve  pieces,  but  it  was  found  that  the  copper- 
smiths had  no  pipe  in  stock  of  a  diameter  suitable  for 
forming  these  sleeves  ;  the  only  piece  available  being  about 
ViG  in.  less  in  diameter  than  the  cracked  pipes,  but  slightly 
thicker.  This  pipe  had,  therefore,  to  be  considerably 
swelled  to  fit  over  the  main  pipes,  and  slightly  swelled  to 
fit  into  the  original  flanges.  After  the  completion  of  these 
repairs,  both  pipes  were  satisfactorily  tested  to  double  the 
working  pressure,  then  fitted  in  place,  and  the  voyage 
resumed. 

The  weather  was  found  to  be  still  very  bad,  and  the 
engines  raced  constantly.  ■\^Tien  six  days  out,  the  port 
steam  pipe  cracked  again,  through  the  new  sleeve  piece, 
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about  I  ill.  from  the  stop  valve  end  of  the  swelled  part,  the 
leng;th  of  the  crack  being  5  in.,  and  the  steam  pressure 
165  lb.  per  square  inch.  The  port  boiler  was,  therefore, 
shut  off,  until  a  gland,  with  long  bolts  to  tie  the  pipe  to  the 
stop  valve  (and  so  ])revent  a  complete  rupture),  could  be 
made  ;  and  this  lonn)oraiy  rejiair  being  completed,  this 
boiler  was  brought  into  use  again  the  next  daj',  and  the 
voyage  to  Liver|)ool  «as  jierforuied  without  further  mishap. 

At  Liverpool,  tiie  port  main  steam  pij'e  was  again 
repaired,  a  new  sleeve  piece  being  htted.  The  glands  and 
bolts  referred  to  were  also  retained  as  an  additional  suj)port 
to  the  necks  of  the  steam  jiipes  at  the  stop  valves.  The 
owners,  bearing  in  mind  the  heavy  racing  of  the  engines 
reported  tO'  have  taken  })lace  on  tliis  voyage,  have  fitted  a 
governor  on  board  the  vessel,  arranged  to  cut  off  the  steam 
at  from  65  to'  80  revolutions  per  minute.  The  failures 
were  obviously  due  to  the  movements  of  the  hull  and 
machineiy  during  the  heavy  weather,  but  as  trouble  had 
previoush'  arisen  witli  one  of  the  pipes,  it  would  appear  that 
they  were  much  more  rigid  than  was  desiral)le. 


TRADE  NOTES. 


The  Wolseley  Tool  and  Motor  Car  Company  Limited, 
Adderley  Park,  Birmingham,  send  us  a  card  of  the  "  Wolseley" 
standard  gauges,  together  with  a  blue  viint  giving  the  approxi- 
mate amounts  to  be  left  for  grinding  with  various  qualities  of 
steels.  The  firm,  it  is  needless  to  say,  are  specialists  in  machine 
tools  and  other  applianees  for  the  quick  production  of  accurate 
work.  The  lists,  as  above  mentioned,  can  he  had  on  application. 
Particulars  of  their  horizontal  boring  machine  and  automatic 
st-rew  machines  are  also  to  hand. 


Messrs.  Tubnpjr  Brothers  Ltd.,  Eoehdale,  send  circulars 
of  their  "Tower"  and  "  Gripwcll  "  brands  of  hair  belting;  also 
of  their  asbestos  goods,  "Firefly  "  brand,  suitable  for  packings, 
jointing,  and  such  purposes. 

"  Scale  and  Cokrosion  in  Boilers  ;  The  Cause  and 
Cube,"  by  "  An  Expert,"  is  the  title  of  a  brot'hure  issued  by 
the  British  Boiler  Fluid  and  Engineers'  Stores  Company  Ltd., 
10,  Church  Row,  Limehousc,  London,  E.  It  contains  many 
testimonials  of  the  effectiveness  of  "  Dejecoline  "  composition 
and  fluid  for  boiler  use.  The  fir]n  undertake  the  free  analysis 
of  feed  waters,  on  filling  up  a  sjjecial  instruction  sheet. 


Messrs.  .T.  Hopkinson  and  Company  Ltd.,  Huddersfield, 
send  list  of  their  specialties  in  boiler  mountings;  also  a  reminder 
of  their  exhibit  at  the  Colliery  E.xhibition,  Agricultural  Hall, 
London. 


The  Sturtevant  Engineering  Company  Ltd.,  147,  Queen 
Victoria  Street,  London,  E.G.,  have  issued  a  special  abridged 
catalogue  of  their  motor  and  dynamo  controlling  apparatus. 
These  have  been  designed  to  meet  all  conditions  of  starting 
and  running. 


The  Crown  Agents  for  the  Colonies  have  just  placed  with 
Messrs.  Mather  and  Piatt  Limited,  of  Salford  Iron  Works, 
Manchester,  an  order  for  a  small  alternator  for  Lagos.  This 
machine  will  bo  direct  coupled  to  a  Belliss  engine  running  at 
480  revolutions  per  minute,  and  will  give  an  output  of  60  kilo- 
watts at  a  pressure  of  1,000  volts  with  a  frequency  of  80  cycles 
per  second,  and  will  be  provided  with  a  direct-coupled  exciter. 


The  contract  for  the  first  of  three  turbine  Ostend-Dover 
steamers  to  be  built  for  the  Belgian  Government  has  been 
placed  with  the  Cockerill  Company.  The  new  vessel  will 
accomplish  the  journey  in  2  hours  40  minutes. 


Obituary;  Mr.  T.  B.  Wood. — We  regret  to  record  the  death 
of  Mr.  Thonras  Wood,  of  Sale,  whiclr  took  place  on  the  23rd  ult. 
Mr.  Wcod,  who  was  born  in  East  Yorkshire,  joiired  the  staff  of 
a  Hull  paper  at  an  early  age.  He  afterwards  became  associated 
with  the  press  at  Wigau,  but  more  than  thirty  years  ago  he 
settled  in  Manchester,  and  became  a  contributor  to  the  local 
journals  upon  matters  connected  with  Larrcashire  trades.  He 
frequently  wrote  for  The  Practical  Engineer  articles  and  reports 
on  the  state  of  the  coal  and  engineering  trades  in  Lancashire. 


INVENTIONS  OF  THE  WEEK. 

By  Marks  and  Clerk,  The  Practical  Engineer  Patent  Agency, 
18,  Southampton  Buildings,  Chancery  Lane,  London,  W.C. ; 
30,  Cross  Street,  Manchester;  and  13,  Temple  Street, 
Birmingham. 

The  first  date  given  after  the  number  of  each  specification  is  the  date 
of  application.  The  second  date  is  that  of  the  advertisement  of 
acceptance  of  the  complete  specifications. 

The  following  accepted  specifications  were  advertised  on  the  date 
mentioned,  and  within  two  months  of  such  date  any  verson  properly 
interesttd  can  oppose  the  sealing  and  grant  of  the  patent  by  giving 
formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  specification  herein  referred  to,  or  oT  any  other  published 
patent  specification,  will  be  forwarded  post  free  for  one  shilling  upon 
application  being  sent  to  Messrs.  Marks  and  Clerk  at  either  of  the 
above  addresses. 

Feed-water  Heaters,  Condensers,  etc.  Wm.  Shore. 
No.  11968,  of  May  26th,  1903.  Ad.  of  ac,  June  1st,  1904.— 
This  invention  consists  ensentially  in  the  use  of  a  spiral  strip 
rf  metal  secured  inside  each  tube  ot  feed-water  heaters,  con- 
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dersers,  etc.,  and  adapted  to  act  as  a  deflector  or  baf&e  device, 
whereby  the  circulating  medium  passing  through  the  tubes  is 
broken  up  ar,d  greater  efficiency  obtained  over  the  plain  tube. 

Metallic  Packings.  A.  Beldam.  No.  12129,  of  28lh  May, 
1903.  Ad.  of  ac,  June  l.-,t,  1904. — This  invention  describes  a 
metallic  packing  for  making  a  tight  joint  betweeir  a  moving 
part  and  a  stationary  part,   comprising  metallic  riirgs,  each 


Srecifioatlon  No.  1-2129,  of  1903. 


made  up  of  a  plurality  of  sections  having  their  ends  so  beveled 
or  inclined  as  to  form  wedge-shaped  spaces  between  them,  and 
to  just  completely  encircle  the  rods  at  their  inside  surfaces, 
and  so  that  they  will  continiu'  to  maintaiir  this  condition  as 
they  become  .worn  and  pressed  up  to  the  moving  part. 

High-pressure  Filter.  W.  S.  Rawson.  No.  12297,  of  29th 
May,  1903.    Ad.  of  ac,  June  1st,  1904. — This  invention  relates 
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to  a  high-pressure  filter  which  can  be  readily  attached  to 
existing  taps  or  supply  pipes,  the  special  object  being  to  facilitate 
the  removal  of  the  filtering  material  for  cleansing  or  replace- 
ment.   These  objects  arc  obtained  by  the  employment  of  the 


Specificat  on  No.  12297,  of .  1903.     ; ' 

well-known  principle  of  a  rubber  cone,  the  moiitli  of  which  is 
somewhat  smaller  than  the  cylinder  upon  which  it  makes  a 
joint,  which  joint  is  made  more  perfect  by  the  pressure  of  the 
water  upon  the  outer  surface  of  the  rubber  cone. 

Steering  Machinery.  A.  B.  Brown.  No.  13941,  of  '23rd 
June,  1903.  Ad.  of  ac,  June  1st,  1904. — This  invention  has 
reference  to,  in  steering  machinery,  the  combination  with  an 
aiuntlar  orbitally  movable  distribution  valve  of  an  annular 
orbitally-moviug  controlling  valve  controlling  the  direction  of 
flow  of  steam  to  the  distribution  valve,  and  with  or  without 


FlQ.  1. 


Fig. 


the  further  combination  of  a  steam  thrown  or  balanced  stop 
valve  operated  from  the  controlling  valve.  The  combination, 
with  a  controlling  valve,  of  a  steam  thrown  or  balanced  stop 
valve  having  an  extension  cariying  a  piston,  a  valve,  or  valves 
controlling  the  supply  of  steam  to  and  exhaust  from  behind 
the  piston,  and  operated  by  a  spindle  extending  through  the 
valve  and  piston,  and  adapted  to  be  moved  from  the  controlling 
valve  by  incline  cam  or  like  mechanism,  such  mechanism  being 
adapted  also  to  definitely  move  the  stop  valve  upon  its  con- 
tinued movement.  In  mechanical  telcmotor  apparatus  for 
communicating  motion  from  the  steering  station  of  a  ship  to 
the  steering  engine;  the  combination  of  means  for  coimecting, 
for  supporting,  ar.d  for  giving  flexibility  to  lengths  of  shafting, 
and  means  for  returning  the  steering  wheel  to  mid  position. 


Figs.  1  and  2  are  respectively  a  sectional  plan  and  side  elevation 
of  part  of  a  two-cylinder  engine  fitted  with  an  improved  dis- 
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Specification  No.  13941,  of  1903. 

tributin,g  valve;  while  fig.  3  is  an  elevation  of  the  telcmotor 
mechanism. 

Elastic-fluid  Turbines.  The  British  Thomison-Houston 
Company  Ltd.  (Communicated  from  U.S.A.  by  C.  G.  Curtis.) 
No.  16210,  of  22nd  July,  1903.  Ad.  of  ac,  June  1st,  1904.— 
The  object  of  the  present  invention  is  to  increase  the  efficiency 
of  the  movable  vanes  of  elastic  fluid  turbines.  These  vanea 
are  usually  made  with  parallel  opposing  side  walls  forming 
between  them  vane  spaces  in  the  form  of  a  curve  concave 
towards  the  direction  of  rotation  and  of  the  same  width 
throughout  in  the  plane  of  movement.  The  jet  of  elastic  fluid 
in  passing  through  the  vane  spaces  undergoes  centrifugal  com- 


Fio.  J.  Fig.  j. 
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pressiou  upon  the  curved  concave  forward  wall  as  the  direction 
of  the  flow  of  the  particles  is  changed,  producing  a  stress  of 
pressure  upon  such  wall  which  gives  the  rotative  stress  or 
driving  ett'ect.  This  compression  of  the  jet  upon  the  concave 
forwar°l  wall  of  the  vane  "space  reduces  the  pressure  somewhat 
upon  the  convex  rearward  wall  of  the  vane  space.  It  has  been 
found  that  an  increase  in  efficiency  can  be  secured  by  cutting 
away  the  rearward  wall  of  the  vane  space  at  its  centre  and 
throughout  a  portion,  or  the  whole  of  its  length  opposing  the 
fcr^\ard  wall,  so  as  to  still  further  reduce  the  pressure  upon 
the  rearward  wall.    Figs.  1,  2,  and  3  are  horizontal  sections 
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illi^stratiiiif  in  eai'li  caso  tlircu  vauo  spaces  c'liihodyiiiij  tlit- 
present  invention,  and  tii^s.  4  and  5  are  vertical  sections  illus- 
trating different  radial  forms  of  the  vane  space. 

Means  for  Raising  Steam  in  Locomotive  Boilers, 

etc.  G.  HuuHKs.  No.  17927,  of  19tli  August,  1903.  Ad.  of  ac. 
Jtme  1st,  1904. — This  invention  relates  to  an  api)aratus  for 
inducing  draught  in  locomotive  boilers  during  the  initial  stages 


SpeL-iHciition  No.  17027,  of  lli03. 


of  firing,  comprising  a  casing  to  fit  the  top  of  the  chimney,  a 
fan  casing  and  auxiliary  chimney  attached  thereto,  a  fan 
rotating  in  the  casing  to  induce  a  draught  through  the  firebox 
and  tubes,  and  an  electric  or  other  motor  to  drive  the  fan. 

Stop  Valves.  J-  H(ipkinso?^  iJ.  Ifopkinson  and  Co.  Ltd.) 
AND  H.  Kil.liURN.  No.  198.57,  of  September  1.5th,  1903.  Ad. 
of  ac,  .Tune  1st,  1904. — This  inventioM  relates  to  parallel-slide 
stoj)  valves  of  the  kind  in  wliiili  tlie  valve  discs  are  pressed 
against  their  faces  by  means  of  a  spring,  or  by  a  wedge.  The 
object  of  this  in\cution  is  to  provide  that  the  valve  discs  shall 
remain  truly  parallel  with  each  other  and  with  the  valve  seats 
when  o]5ening*  and  closing.  This  is  accomplished  by  providing 
a  retainer  mounted  on  the  valve  spindle  or  carrier  that  operates 
the  discs,  the  retainer  having  ears  or  projections  at  the  sides 


Fio.  1.  Fio.  2. 
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to  held  the  discs  and  prevent  the  latter  from  being  moved 
apart  by  the  action  of  the  spring  or  wedge  when  the  valve 
is  open  while  not  interfering  with  the  pressing  of  the  discs 
against  the  seat  faces  when  the  valve  is  shut.  This  retainer 
moves  with  the  discs  in  opening  and  closing  the  valve,  and 
does  not  come  in  contact  with  the  faces,  and  consequently  docs 
not  cause  any  uneven  wear,  and  the  disc  faces  do  not  come 
into  contact  with  any  part  of  the  valve  other  than  the  seats. 
The  retainer  is  preferably  attached  to  tli(>  carrier  which  actuates 
the  discs  so  that  the  valve  may  be  fixed  in  any  position  vertically 
or  otherwise. 


Nut  Locks.      J.  C.  MlTCHELl,  AND  M.  E.  H.MITKORD.     No  7467 

of  29th  March,  1904.  Ad.  of  ac.,  June  1st,  1904.--This  invcn- 
j  tiou  consists  in  the  combination  with  an  ordinary  nut  and  bolt 
I    of  a  rubber  lock-nut,  having  a  plain  opening  the  diameter  of 

which  is  less  than  the  diameter  of  the  bolt,  the  inner  surface 


Specification  No.  7407,  of  1904. 


of  the  rubber  lock-nut  having  a  bead  at  the  inner  edge  of  the 
opening  and  a  concave   ))eyond  the  head,  whereby  when  the 
I    lock-nut  i.s  turned  upon  the  projecting  end  of  the  bolt  it  will 
'    have  the  thread  of  the  bolt  embedded  therein  and  will  closely 
I    engage  the  nut. 

Explosion  Engine?.  M.  Ferbeh(j  and  A.  Fi!.\xcheth.  No 
9111,  of  Api'il  20th,  1904.  Ad.  of  ac,  June  1st.  1904.— This 
invention  has  rcferciue  to  a  two-stroke  cycle  explosion  motor 
having  a  stepped  cylinder  and  a  stepped  piston  working  therein, 
forming  by  and  between  them  a  pump  chamber,  so  arranged 
that  when  the  piston  ajiproachcs  the  dead  point,  the  air  inlet  and 
exhaust  ports  aie  opened  so  that  the  already  expanded  explosive 
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mixture  is  enabled  to  cscajjc  and  compressed  air  contained  in 
a  suitable  casing  is  suddenly  admitted  into  the  cylinder,  thus 
assisting  to  drive  out  the  expended  gases,  whilst  during  the 
further  descent  of  the  piston  other  jiorts  for  the  admission  of 
gas  are  opened  so  that  the  comin-essed  mixture  can  enter  the  * 
cylinder  from  a  reservoir,  into  which  it  was  delivered  from 
the  annular  pump  chamber  by  the  piston  during  the  jjrevious 
stroke. 

Valves  or  Cocks  for  Regulating  the  Mixture  of  Air 
and  Combustible  Material  for  Internal-combustion 

Engines.  Boult.      (Cuimnunicated   from   Gauz  and  Co  , 

Hungary.)  No.  9467,  of  25th  April,  1904.  Ad.  of  ac,  June 
1st,  1904. — This  invention  relates  to  a  cock  for  regulating 
the  mixture  of  air  and  combustible  material  for  internal-com- 
bustion engines,  comprising  a  casing,  a  plug  therein,  charac- 
terised by  the  two  holes  of  the  separate  apertures  for  the  snpplj' 
of  air  and  combustible  material,  the  inlet  and  outlet  ports  of 
the  cock  easing  being  made  unsymmetrical  in  such  way  that 
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wlitii  the  coL'k  is  tiu-iiod  iu  one  direction  only  tlie  supply  of 
combustible    material   is    reduced,  the    ;iir   su]iply  remaining' 


Fio.  3. 
Specification  No.  91G7 


of  1904. 


constant;  and  when  it  is  turned  in  the  opposite  direction  only 
tlie  supply  of  air  is  reduced,  the  combustible  material  supply 
rem  a  i  n  ing  constan  c. 


LAUNCHES  AND  TRIAL  TRIPS. 

Hopemount. — There  was  launched  on  June  17th  from  the 
l^ast  Shipbuilding  Yard  of  Swan,  Hunter,  and  Wigliam 
Kichardson  Limited,  AVallsend-on-Tyne,  a  steel  screw  steamer, 
which  has  been  built  to  the  order  of  Messrs.  Stamp,  Mann,  and 
('oni2)any,  of  Newcastle.  The  vessel  is  of  the  following  leading 
dimensions,  viz.:  Length  over  all,  342ft.;  beam  extreme,  49  it.; 
and  depth  moulded,  25  ft.  3  in.  She  lias  a  poop,  long  bridge, 
and  forecastle,  and  is  of  the  single  deck  type,  having  no 
obstructions  in  the  holds;  and  has  been  built  to  take  the 
highest  class  at  Lloyd's.  The  saloon  and  accommodation  for 
the  otficers  is  fitted  in  the  poop,  the  captain  and  chart  and  wheel 
house  being  on  the  top  of  the  bridge  deck,  the  engineers  being 
at  the  sides  of  the  casing  on  the  bridge  deck,  whilst  the 
accommodation  for  the  crew  is  in  the  forecastle.  The  vessel 
is  estimated  to  carry  a  dead-wciglit  cargo  of  5,500  tons  on 
a  draught  of  21ft.  6  in.  and  on  a  low  net  register  tonnage. 
The  machinery  is  being  built  by  the  North-Eastern  Marine 
Engineering  Company,  and  consists  of  a  set  of  triple-expansion 
engines,  having  cylinders  23,  38,  and  64  in.  diameter,  by  45  in. 
stroke,  steam  being  supplied  by  two  single-ended  boilers 
15  ft.  9  in.  diameter  by  10  ft.  6  in.  long,  working  at  1801b. 
pressure  jier  square  inch.  It  is  expected  that  this  machinery 
will  drive  the  vessel  a  speed  of  9  knots  loaded  in  ordinary  work 
at  sea.  During  construction  the  vessel  has  been  supervised  by 
Captain  T.  L.  Weiss,  the  owners'  marine  superintendent,  and  the 
machinery  by  Mr.  T.  Gray,  their  superintendent  engineer.  On 
leaving  the  ways  the  vessel  was  named  the  Hopemount. 

Christophore. — There  was  launched  on  June  I7th  from  the 
shipbuilding  yard  of  Messrs.  Smith's  Dock  Company  Limited, 
of  North  Shields,  a  steel  twin-iscrew  steamer  of  the  following 
dimensions:  217ft.  by  32ft.  by  13ft.  moulded.  Tlie  engines 
arc  supplied  by  Messrs.  MacColl  and  Pollock  Limited,  of 
Sunderland,  and  have  cylinders  11  in.,  18  in.,  and  30  in.,  by 
21  iu.  stroke;  boiler  11  ft.  9  iu.  by  lOft.  3  in,  of  1601b.  pressure. 
As  she  left  the  ways  the  vessel  was  named  Christophore. 

Fylde. — Messrs.  Ferguson  Brothers,  Port-Glasgow,  lauuclicd 
on  June  20th  a  twin-screw  steamer,  which  they  have  built  and 
cngined  to  the  order  of  the  Lancashire  and  Yorkshire  and 
London  and  North-Western  Eailway  Companies.  The  vessel 
has  been  constructed  under  the  direction  of  Captain  Jackson 
and  Mr.  A.  T.  Gibson,  of  Fleetwood.  She  is  to  have  a  Board 
of  Trade  passenger  certificate  for  Fleetwood  Harbour,  and  is 
specially  equipped  for  towing,  fire,  and  salvage  purposes.  As 
the  vessel  left  the  ways  she  was  named  Fylde. 


CORRESPONDENCE. 


Communicatiom  intended  for  insertion  should  be  written  on  one  side 
of  the  paper  only  ;  and  if  accompanied  by  sketches,  these  should 
be  neatly  drawn,  and  forwarded  on  a  roll,  to  prevent  creasing. 
We  cannot  undertake  to  return  rejected  communications,  or  to  reply 
to  inquiries  by  letter.  In  all  cases  letters  must  be  accompanied 
with  the  name  and  address  of  the  writer. 

We  do  not  hold  ourselves  responsible  for  the  opinions  of  our  Corres- 
l-ondents. 


LEAVES  FROM  A  NAVAL  ENGINEER'S  NOTE  BOOK. 

To  the  Editor  of  "  The  Practical  Engineer." 

Sir, — In  reply  to  "  Diagram  Factor  "  (page  695),  the  text-lxiok 
formulas,  as  is  too  often  the  case,  are  not  correct. 

"  A  Naval  Engineer"  gives  the  correct  formula,  provided  the 
value  of  J)  is  not  the  actual  back  pressure,  but  a  fictitious  one 
found  by  jilotting  several  trials  of  a  given  type  of  engine,  as 
described  below. 


Jncoirecr  texi'-book 
formula 


Fio.  1. 


Fig.  1  is  drawn  to  represent  the  relation  of  theoretical  and 
actual  mean  effective  pressures  which  would  obtain  were  the 
text-books  correct.  Fig.  2  shows  this  relation  as  it  actually 
plots  when  real,  instead  of  text-book,  data  are  taken. 


Correct  Formula  , 


^^^^  '5 

\ 

Virtual  backpressure  .x 

< — - 

—    P  £ 

actual  bact:  pressure 


Fig.  2. 


Eeferriug  to  lig.  1,  the  base  represents  the  value  of  the  mean 
absolute  (not  effective)  pressure  according  to  the  usual  formula. 

The  line  marked  F  =  1  being  drawn  at  an  angle  of  45  deg.,  the 
length  of  any  vertical  line  a  d  is  equal  to  its  horizontal  distance 
(le  from  C.  Either  ad  or  ac  will,  therefore,  represent  the 
value  of 

1  +  hyp.  log  E 
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for  a  partifular  prcssurt'.  If  a  c  equals  the  actual  back  pressure, 
t  (/  will  therefore  be  the  jueau  effective  pressure  if  the  diagram 
factor  is  unity;  c  which  is  seven-tenths  of  this,  corresponds 
to  the  mean  effective  pressure  when  the  diagram  factor  is  0'7, 
and  the  line  cutting  the  vertical  at  ;/  gives  in  the  same  manner 
the  mean  i  ffn-livf  ijressure  when  the  diagram  factor  is  0'5. 

The  lines  F  radiate,  according  to  the  formula,  from  a  ]K)iiit  in 
on  the  upper  horizontal  line,  and,  if  the  spots  of  actual  trials 
lay  ou  these  radiating  lines  as  shown  in  hg.  1,  the  text-book 
formula  would  be  justified.  It  is,  however,  little  better  than 
a  mere  fiction,  since  lines  drawn  through  actual  spots,  obtained 
by  lalotting  mean  effective  pressures  as  ordinates  over  the 
correspuudiug  values  of 

1  +  hyp,  log  E 
^  E 

radiate  from  a  point  <>  in  the  vertical  line  to  the  left  of  the 
figure,  and  not  from  in  at  all. 

This  point  o,  moreover,  lies  in  a  horizontal  line  at  a  distance 
from  'in  which  doea  not  usually  bear  any  definite  relation  to 
the  actual  back  pressure,  but  is  constant  for  a  given  type  of 
engine. 

I  published,  ou  page  482  of  vol.  Ivi.  of  J'j'iKjiiiirr'uii/, 
diagrams  plotted  in  this  way  embodying  a  great  number  of 
Mr.  WiUiams'  trials  of  condensing  and  non-condensing  engines, 
and  I  would  refer  anyone  wishing  to  verify  what  I  have  said 
to  these  diagrams.* 

The  general  conclusions  arrived  at  were — 

(1)  The  ^ertical  back  pressure  x  (see  fig.  2)  is  constant, 
or  nearly  .^o,  for  all  sizes  of  engines  of  a  given  type 
running  under  the  same  conditions  as  regards  condensing 
or  non-condensing.  It  appears  to  lie  inde))eudent  of  small 
variations  of  the  actual  liack  [)ressurc,  and  is  not  affected 
by  speed  of  running  or  by  the  number  of  expansions. 

(2)  e  (the  real  diagi'am  factor,  as  distinguished  from  F. 
the  fictitious  one)  is  very  little  aHected  by  the  speed  of 
running,  being  only  slightly  greater  as  the  speed  falls  off. 
It  increases  with  the  expansions,  being  larger  with  a  high 
rate  of  expansion,  and  does  not  seem  to  be  materially 
affected  by  the  size  of  the  engine. — -Yours,  etc., 

C.  H.  WiNQFIELD. 


QUERIES  AND  REPLIES.  

Communications  should  be  written  on  one  side  of  the  paper  only,  and  in 
all  cates  he  accompanied  with  name  and  address.  Sketches  should 
be  neatly  drawn,  and,  if  large,  sent  on  a  roller,  so  as  to  avoid 
creasing.  This  column  is  intended  for  the  mutual  assistance  of 
engineers  in  their  daily  work.  As  far  as  we  possibly  can,  we 
render  assistance,  hut  we  cannot  undertake  to  work  out  elaborate 
arithmetical  calculations,  or  deal  with  matters  not  of  general 
interest.  Further,  we  cannot,  under  the  pretence  of  answering  a 
query,  he  made  the  medium  for  gratuitous  vuffing.  We  cannot 
undertake  to  reply  to  queries  by  post. 

1832.  Dynamometer  Test  for  Propeller  and  Engine  Efficiency. 

If  a  ship  were  moored,  and  a  suitable  sj^riug  or  hydraulic  weighing 
machine  connected  to  the  mooring  ropes  in  such  a  manner  that 
the  pull  could  be  registered,  would  this  give  any  indication  as  to 
the  efficiency  of  propellers  or  engine  ?  Would  it  be  of  any  value 
whatsoever  ?  If  so,  how  can  the  data  so  obtained  be  made  use  of  ? 
A  numerical  example  would  oblige. — Exmooth. 

Ansiver  N<i.  1. — This  test  would  not  be  of  service  to  determine 
propeller  or  engine  efficiency.  It  will,  however,  give  the  maximum 
thrust  of  the  propeller  and  the  power  requii'cd  to  produce  it.  This 
experiment  is  sometimes  made  with  steam  trawlers. — Ajax. 

Answer  Nu.  — The  test  he  mentions  is  sometimes  performed 
with  the  object  of  finding  the  B.H.P.  on  the  propeller  shaft. 
Theoretically  the  B.H.P.  of  shaft  is  the  pull  registered  on  balance 
multiplied  by  the  pitch  of  the  screw  in  feet,  multiplied  by  the 
revolutions  per  minute  of  the  engines  divided  by  3.3,000.  This 
value  does  not  represent  the  actual  B.H.P.  of  shaft,  because  the 
propulsive  efficiency  of  the  screw  is  not  unity,  and  it  has  been 
fouud  that  under  these  conditions 

B.H.P.  as  found  above      ...  , 

—      =    b  to  DO. 

actual  B.H.P.  of  shaft 
The  test  is  of  very  doubtful  use,  as  the  conditions  are  so  eutirelj' 
ditiereut  from  normal  running,  and  the  screw  which  will  give  the 
greatest  thrust  per  I.H.P.  when  tested  thus  is  not  necessarily  the 
best  for  the  ship.  In  making  the  test,  care  should  be  taken  to 
have  deep  water  and  the  balance  horizontal. — V.  P. 


1833.  Treatment  of  Water  in  Boiler. — In  your  valuable  papei  of 

the  24th  ult.,  "A  Believed  One"  recommends  Algiu,  a  vegetable 
compound,  for  the  prevention  of  incrustation  in  boilers.     Will  he 

r,aI<^?7»'''"TJ?'^°"''*  description  of  tliese  diagrams,  winch  is  corrected  ou 

page  573  of  tlie  same  volume  of  Sngineering. 


kindly  say  where  it  can  be  obtained  ?  I  should  esteem  it  a 
favour.— Onk  in  the  Same  Fix. 


TO  CORRESPONDENTS. 

D.  W.  H. — Your  mechanical  knowledge  nmst  be  very  limited,  or  you 
would  see  you  are  attempting  the  impossible  ;  in  other  words,  to 
produce  pci'petual  motinn.  To  pniduce  pnwer  you  must  consume 
energy  in  some  form  or  other.  With  regaiil  to  your  calculation, 
you  are  equally  at  .sea,  and  as  they  have  no  meaning,  '68450  lb.,  or 
even  in.-lbs  ,  does  not  equal  2  horse  j  ower.  The  whole  idea 
is  fundamentally  wrong,  and  is  a  fiction. 


MISCELLANEA. 


The  German  Engineers'  Association  have  unanimously  con- 
ferred the  Grashof  Medal,  instituted  in  honour  of  the  founder 
of  the  association,  ou  the  two  pioneers  of  steam  turbine  propulsion, 
Mr.  Parsons,  of  Newcastle-on-Tyne,  and  M.  de  Laval,  of 
Stockholm. 

The  New  Ocean  Recokd. — The  Kaiser  Wilhelni  dcr  Zweitc, 
which  has  just  created  a  new  ocean  record,  is  stated  to  be 
practically  unsinkable,  being  fitted  with  the  "  Stone-Lloyd  " 
system  of  simultaneous  closing  bulkhead  doors.  Messrs.  J. 
Stone  and  Company  Limited,  Deptford,  London,  S.E.,  arc 
interested  in  this  system. 

Successful  Non-stop  Motor  Run. — On  Monday,  the  27th 
J  une,  Mr.  Weigel,  driving  a  Talbot  ordinary  motor  car,  com- 
jjleted  a  non-stop-  run  of  2,000  miles,  journeying  twice  from 
the  Daily  Mirror  Office,  London,  to  Perth  and  back,  and 
finishing  with  a  return  journey  to  Portsmouth  and  back.  The 
time  taken  was  5  day&  and  4  hours,  and  the  average  speed  16 
miles  per  hour. 

The  Ikon  and  Steel  Institute. — The  provisional  pro- 
gramme of  the  forthcoming  meeting  in  the  United  States  has 
been  issued  by  the  secretary,  Mr.  Bennett  H.  Brough.  Visits 
have  been  arranged  to  various  works  and  places  of  interest 
from  October  24tli  to  November  0th,  including  a  reception  by 
the  President  of  the  L'nited  Statesi  at  Washington,  and,  to 
those  desiring  it,  a  visit  to  the  St.  Louis  E.xhibition. 

TuiKBiNE  V.  Reciphocating  Steameks. — The  steamer 
Man.xman,  which  was  launched  on  the  16th  vdt.  from  the  Vickers 
Works,  at  Barrow-in-Furness,  is  one  of  the  Midland  Railway 
vessels,  of  which  three  have  already  been  floated  on  the  Clyde, 
viz.,  the  Antrim  by  Messrs.  Brown,  of  ClydebaJik,  the  Donegal 
by  Messrs.  Caird,  of  Greenock,  and  the  Londonderry  by  Messrs. 
Denny,  of  Dumbarton.  As  her  name  impliesi,  the  Barrow  boat 
has  been  specially  designed  for  the  Isle  of  Man  traffic.  Pro- 
fessor Biles  and  his  partner,  Mr.  Wm.  Gray,  who  are  responsible 
for  the  design,  have  introduced  some  novelties  in  the  way  of 
portable  fittings.  Like  the  Londonderry,  the  Manxman  is  fitted 
with  Parsons'  steam  turbines,  with  this  imjDortant  difference,  that 
whereas  the  steam  pressure  in  the  Denny  ship  is  1501b.,  as  in 
all  previous  turbine-driven  steamers,  the  turbines  for  the 
Vickers'  vessel  have  been  arranged  to  take  steam  at  200  lb.  pres- 
sure, and  there  will  thus  be  afforded  an  opportunity  of  deter- 
mining the  comparative  economy  of  the  two  arrangements.  Tlie 
Londonderry  is  fitted  with  a  system  by  the  Weirs,  of  Cathcart, 
which  promises  good'  results,  while  the  Manxman  has  Parsons'' 
vacuum  iutensifier.  The  two  turbine  steamers  will  be  pitted  in 
service  against  the  two  recijprocating  engine  steamers,  one  of 
which,  the  Clydebank  boat  Antrim,  has  given  exceiitionally 
good  results  by  making  21'9  knots  as  a  mean  speed  for  six  runs 
over  the  measured  mile  at  Skelmorlie — a  performance  to  equal 
which  will  severely  test  the  turbine  machinery.  The  vessel 
with  the  latter  plant  will  have  the  advantage  of  the  economy  of 
200  tons  in  weight  saved  upon  the  engines  in  the  case  of  the 
Londonderry.  The  higher  pressure  in  the  Manxman  has 
necessitated  more  weight ;  but  this,  it  is  expected,  will  be  more 
than  compensated  for  by  increased  speed  and  economy.  Aa 
some  indication  of  how  this  saving  is  effected,  it  may  be  noted 
that  the  diameter  of  the  propeller  shaft  for  the  reciprocating 
engines  is  12  in.,  as  against  8  in.  for  the  turbines,  the  weight 
of  the  shaft  for  the  latter  being  only  45  per  cent  of  that  in 
the  former.  The  propellers,  of  course,  differ  in  diameter  very 
materially,  as  it  is  anticipated  that  the  reciprocating  engines 
will  run  at  180  revolutions,  whereas  the  turbine  propellers  will 
niake  500  revolutions  in  the  case  of  the  side  screws,  and  60i)  for 
the  two  centre  propellers.  Tlie  three-bladed  propellers  in  the 
case  of  the  reciprocating  engine  ships  have  a  diameter  of  lift., 
while  the  screws  of  the  turbine-driven  vessel  are  four-bladed,  and 
have  a  diameter  of  5ft.  6  in.  As  to  the  cost  of  manufacture 
of  the  two  types,  it  may  be  said  that  at  present  it  is  about  the 
same — the  turbines  are  jjerhaps  more  costly.  The  cost  of 
running  is  undoubtedly  lower  in  the  turbine  vessels,  there  being 
at  least  two  men  less  in  the  engine  room  than  in  the  case  of  ships 
with  ordinary  machinery. 
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BADLY-PLACED  BOILERS. 

We  have  previously  drawn  the  attention  of  boiler  makers 
and  steam  users  generally  to  the  necessity  of  exercising 
greater  care  as  to  the  positions  in  which  boilers  are  tO'  be 
placed  and  worked.  If  further  warnings  were  needed  to 
arouse  steam  users  to  the  risks  tliey  run  in  placing  boilers 
in  inconvenient  positions,  the  findings  of  the  Commissioners 
in  connection  with  a  fatal  boiler  explosion  that  occurred  at 
Bradley,  in  Staffordshire,  should  supjjly  sucli. 

The  boiler  explosion  to  wliich  we  refer  occurred  some 
months  since,  but  the  Local  Government  inquiry  was  not 
lield  until  towards  the  end  of  last  month.  The  evidence 
which  was  adduced  proved  that  the  boiler  exploded  con- 
sequent ui)on  the  overheating  of  one  of  the  flues  through 
shortness  of  water,  the  boiler  not  having  l;een  properly 
fed  for  about  three  hours  before  the  explosion  occurred. 
The  Court  found  that  there  was  no  wilful  negligence  upon 
the  part  of  any  person,  but  they  were  of  ojjinion  that  the 
boilers  were  placed  in  .such  inconvenient  positions,  too  far 
from  one  another  and  the  eiiijine  house  to  be  properly 
attended  to  by  one  nurn,  who  had  not  only  the  charge  of  the 
engine,  but  liad  also  to  attend  to  the  boilers,  and  that  when 
upon  night  shift  for  a.  period  of  fourteen  hours  consecutive 
work. 

The  position  in  which  a  boiler  is  to  be  placed  is  a  matter 
of  vital  importance,  for  it  may  be  taken  for  granted  that  if 
tliere  is  a  possibility  oi  trouble  arising  due  to  inattention, 
,  that  trouble  will  be  greatly  intensified  by  making  any  duty 
connected  with  the  boiler  a  matter  of  inconvenience  to  the 
firemen.  All  the  safety  alarm  systems  in  the  world  will  be 
useless  if  tlie  men  in  charge  are  personally  inconvenienced 
when  required  to  perform  that  whicli  should  be  a  regular 
duty,  for  it  appears  to.  be  almost  a  truism  that  if  there  are 
more  oiiportunities  of  doing  a  right  thing  than  the  wrong 
thing  the  wrong  thing  will  ultimately  be  done. 

To  place  a  boiler  in  a  position  where  the  coal  has  to  be 
wheeled  for  any  considerable  distance  is.  to  make  it  more 
than  possible  that  the  steam  will  not  be  kept  up  owing 
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to  improper  firing  ;  on  tlie  otlier  iiand,  to  place  safety 
mountinps  and  alarm  fittings  upon  steam  pipes  and  in 
positions  wlieie  the  men  cannot  eitlier  see  or  readily  hear 
tliem  should  they  work  or  fail  to  work  is  almost  courting 
disaster,  for  such  fittings  will  get  but  little  attention, 
seeing  that  the  mere  feeding  of  the  boiler  with  fuel  will  be 
looked  upon  as  the  chief  work  required  from  the  firemen. 
It  is  quite  as  unfair  to  the  boiler  to  place  it  in  a  position 
that  is  inconvenient  of  access  and  difficult  to  control  as  it 
■would  be  to  place  the  engine  in  a  position  where  it  would  be 
subjected  to  rust  and  other  injuries.  In  the  case  of  the 
engine,  however,  any  defect  would  probably  soon  be  noticed, 
owing  to  the  falling  off  in  the  power  or  the  unsatisfa-ctory 
condition  in  working. 

When  tenders  are  to  be  submitted  for  consideration  it 
would  be  to  the  advantage  of  the  steam  user,  as  well  as  to 
the  reputation  of  the  boiler  maker,  if  further  inquiry  were 
made  as  to  the  site  in  which  such  boiler  is  to  be  placed, 
instead  of  simply  quoting  for  the  boiler  as  a  complete  piece  of 
apparatus  or  plant,  the  responsibility  concerning  wliich  ended 
after  a  pressure  test  had  been  made  at  the  mater's  works. 
The  inconvenient  positions  and  dark  holes  in  which  some 
boilers  are  working  at  the  present  time  make  it  a  matter 
of  surprise  that  greater  fatalities  do  not  ensue  than  are  now 
reported  in  connection  with  the  manner  in  which  these 
boilers  are  worked  and  controlled.  When  it  is  remembered 
that  the  names  of  the  makers  in  eveiy  case  of  an  explosion 
become  more  or  less  concerned  therein,  it  is  cei'tainly  to  the 
interest  of  the  maker  to  protect  himself  at  the  outset  from  a 
risk  as  to  which  he  will  have  no  direct  responsibility,  but  yet 
which  possibly  he  may  have  subsequently  to  give  attention 
to,  owing  to  the  improper  positions  and  unfair  conditions 
under  which  his  boiler  is  made  to  work. 


TRADE  TROUBLES  IN  1903. 

The  annual  report  of  the  Labour  Department  of  the  Board 
of  Trade  on  strikes  and  lock-outs  in  1903  is  more  satis- 
factory than  has  been  the  case  for  some  time  past,  seeing 
that  the  year  was  on  the  whole  comparatively  free  from 
industrial  stoppages. 

The  interruption  that  occurs  to  every  trade  in  connection 
with  a  strike  or  lock-out  has  now  become  recognised  as 
being  of  such  far-reaching  effect,  and  labour  on  the  one 
side,  with  capital  on  tlie  other,  has  now  become  so  oi'ganised 
that  each  side  practically  recognises  that  to  resoi-t.  to  either 
one  or  the  other  is  tantamount  to  the  loss  resulting  to  one 
nation  when  at  war  with  another. 

For  some  years  past  the  number  of  actual  trade  disputes 
has  been  steadily  decreasing,  owing  to  the  greater  dis- 
position on  the  part  of  all  concerned  to  refer  matters  at 
variance  to  arbitration  or  other  consideration.  The  number 
of  disputes  in  1903  were  only  387,  while  the  average  for  the 
five  years  from  1898  to  1903  was  633,  and  for  the  five  years 
from  1893  to  1897  was  816. 

The  number  of  persons  actually  affected  by  trade 
differences,  quite  apait  from  tlie  hosts  indirectly  affected, 
in  1903  was  117,000,  which  is  about  one  per  cent  of  the 
known  industrial  population  of  the  United  Kingdom, 
exclusive  of  agricultural  labourers  and  seamen.  Three-fifths 
of  the  disputes  of  the  year  were  connected  with  the  mining 
and  quariying  industries,  and  although  the  actual  loss  of 


time  reaches  the  alarming  total  of  2,300,000  working  days 
in  the  year,  this  amount  if  spread  over  the  whole  industrial 
population  is  less  than  one-quarter  of  a  day  per  head  during 
the  year. 

It  is  satisfactoiy  to  know  that  the  decrease  in  the  amount' 
of  industrial  disturbances  due  to  strikes  and  lock-outs  has 
continued  during  the  six  months  of  the  present  year,  so  that 
this  year  bids  fair  to  be  a  record  in  connection  with  the 
friendly  relations  existing  between  employer  and  employed 
in  this  kingdom.  As  showing  the  trend  in  the  direction 
of  recognition  of  unions  on  the  one  side  and  the  other,  it 
appears  that  the  number  of  workpeople  directly  affected 
by  disputes  arising  out  of  refusals  to  work  with  non-union 
men,  and  other  questions  of  trade  union  principles,  was  less 
than  in  any  preceding  year,  but  even  then  these  questions  of 
principle  connected  with  the  rights  of  unions  and  the  choice 
of  workmen  comprise  nearly  a  fifth  of  the  total  cases 
reported. 

The  friendly  interventions  of  disinterested  persons  and 
the  work  of  the  various  boards  of  conciliation  and 
arbitration  are  known  to  have  settled  788  cases,  although 
most  of  the  actual  stoppages  were  settled  by  the  parties 
themselves  or  through  their  representatives. 

Many  of  the  industries  coimected  particularly  with 
engineering  have  been  subjected  to  slight  depression  during 
the  past  eighteen  months,  so  that  there  has  been  a  tendency 
of  forbearance  and  mutual  consideration  alike  on  the  part 
of  the  employers  and  the  employed  that  has  undoubtedly 
had  nmch  to  do'  in  keejiing  down  the  statistics  connected 
with  the  domestic  troubles  of  the  engineering  trade. 


NOTES  ON  NEWS. 


Tub  Standardisation  of  Pig  Iron. — There  is  a  strong 
movement  on  foot  in  America  to  standardise  pig  iron  by 
analysis  instead  of  by  the  time-honoured  fracture  classifi- 
cation. In  seeking  to  obtain  a.  working  standard  by  analysis 
penalties  are  demanded  for  sulphur  above  and  silicon  below 
a  certain  base  analysis,  and  corresponding  rewards  are  pro- 
vided for  iron  that  is  a  certain  percentage  lower  in  sulphur  or 
higher  in  silicon  than  this  standard.  This  balancing  of 
penalty  and  reward  gives  a  double  incentive  to  the  manager 
of  the  blastfurnace  to  watch  his  heats  to  secure  the  nearest 
possible  approach  to  perfection,  and  the  bonus  paid  for 
excellence  will,  it  is  thought,  permit  him  to  put  better 
materials  into  his  stack  than  at  present.  American  No.  2 
pig  iron  from  different  furn.ices  represents  such  a  wide 
range  of  ingredients  as  to  make  the  classification  practically 
meaningless.  Then,  again,  the  necessity  of  standardising 
coke  according  to  some  definite  chemical  and  physical  tests 
is  made  all  the  more  urgent  by  the  appearance  on  the 
American  market  of  by-product  cokes,  which,  though  un- 
attractive in  appearance,  have  the  merit  of  extremely  low 
sulphur  and  ash,  and  high  fixed  carbon  content. 

Manchester  Corporation  Tramways. — The  Manchester 
Corporation  Tramways  Committee  adopted  their  repoit  for 
the  year  ending  March  25th.  1904,  on  the  29th  ult.  During 
the  past  twelve  months  nearly  60'  miles  of  new  lines  have 
been  opened,  thus  bringing  the  aggregate  length  of  single 
track  to  about  138  miles.  The  total  revenue  for  the  year  was 
£611,881  3s.  8d.  The  working  expenses  were  £392,504 
7s.  8d.  This  left  a  balance  which,  with  bank  interest,  made 
a  total  profit  of  £222,456,  against  £126,566  last  year.  Tlie 
profits  were  divided  as  follow  :     £50,000  paid  in  relief  of 
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tlie  rates,  £52,000  for  interest  on  mortgage  debt,  £27,000 
for  redemption  of  debt,  £70,000  to  reserve,  renewals,  and 
deipreciation,  £20,000  for  rent  charges,  and  £2,012  for  street 
improvements  rovmd  the  infirmaiy.  In  the  year  1903-4  the 
cost  of  electrical  energy  per  car  per  mile  was  r84d.,  as 
against  r94:d.  in  1902-3,  and  the  salaries,  wages  of  drivers, 
guards,  and  traffic  staff  2o5d.,  as  compaxed  with 
2'27d.  in  the  previous  year.  The  total  traffic  expenses  were 
3'41d.  per  car  mile,  against  3"53d.  in  1902-3,  and  the  total 
management  expenses  '67d.,  against  ■75d.  Repairs  and 
maintenance  cost.  'SGd.  per  car  mile,  as  compared  with 
■73d.  in  the  previous  twelve  months.  The  total  operating 
expenses  were  6'78d.  per  car  mile  last  year,  compared  with 
6'95d.  in  1902-3.  It  is  considered  that  a.  population  of 
about  750,000  is  served  by  the  system.  During  the  jear, 
120,772,368  passengers  were  carried,  the  electric  cars 
travelled  13,617,448  miles,  and  horse  cars  and  omnibuses 
141,623.  Seventy-five  per  cent  of  the  passengers  were 
canied  at  the  penny  fares.  The  average  traffic  revenue  per 
car  mile  was  10'52d.,  the  average  traffic  revenue  per  mile 
of  single  track  £4,468,  and  the  average  total  revenue  per  car 
mile  10'67d.  The  working  expense  per  car  inile,  excluding 
power  cost,  was  4'94d.,  while  including  power  cost  it  was 
6'78d.  The  average  fare  paid  per  passenger  was  r2d.,  the 
average  number  of  passengers  per  car  mile  was  9,  and  ihe 
average  number  of  journeys  per  head  of  the  populati  m  per 
annum  was  161.  The  electrical  energy  used  amounted  to 
16,815,764  units,  the  number  of  units  per  car  mile  bemg 
r23.  The  percentage  of  working  expenses  to  receipts  was 
64.  The  total  borrowing  powers  of  the  department  stand 
at  £1,80'5.500.  Of  this  sum  £1,505,668  has  been  taken  up. 
The  gross  capital  expenditure  to  date  is  £1,485,162.. 


Tramway  Running  Powers. — In  the  House  of  Coinmons, 
on  the  30th  ult.,  the  decision  ari'ived  at  in  connnittee,  that 
powers  be  granted  under  the  Tyneside  Tramways  and  Tram- 
roads  Bill  for  the  Tyneside  Tramways  Company  to  run  cars 
over  the  lines  owned  by  the  Newcastle  Corporation,  was, 
on  the  motion  of  Sir  James  Woodhouse,  reversed.  Although 
in  many  places  this  decision  will  be  looked  upon  as  a  victory 
for  municipal  trading,  the  particulars  of  this  case  show 
that  there  were  peculiar  difficulties  in  the  way  of  through 
running  which  do  not  apply  in  some  districts,  where  powers 
granted  to  private  companies  on  coq^oration  lines  may  be 
an  advantage  to  all  concerned. 


A  Revolution  in  Code  Telegraphy. — On  the  1st  inst. 
there  came  into  force  a  resolution  of  the  International 
Telegraph  Conference,  held  in  London  last  summer,  which 
bids  fair  to  revolutionise  the  cable  correspondence  of  the 
commercial  world.  Almost  at  the  last  moment,  and  in  the 
main  through  tlie  efforts  of  the  British  delegates — sup- 
ported, if  not  indeed  stimulated,  by  the  commercial 
chambers — the  attempt  to  control  the  natural  evolution  of 
cable  correspondence  was  abandoned.  In  its  place  a,  rule 
was  passed  permitting  of  the  transmission  as  one  ciphei' 
word  of  any  pronounceable  combination  of  ten  letters,  sub- 
ject to  the  proviso'  that  combinations  formed  by  the  union  of 
two  or  more  actual  words  are  inadmissible.  The  simplest 
application  of  this  rule  permits  of  the  use  of  a  sequence  of 
five  biliteral  syllables,  of  the  formula  dhnhahnhab,  or 
habnbahaha.  With  20  consonants  (q  being  omitted)  and 
five  vowels,  each  syllable  represents  a.  possible  range  of 
100,  and  these  two  formulte  together,  therefore,  furnish 
the  enormO'Usi  total  of  20,000  millions  of  permissible  com- 
binations. In  the  present  condition  of  mechanical  trans- 
mission any  such  range  is  far  outside  the  limit  of  safety, 
because  with  one^letter  differences  a  single  telegraphic 
error  would  transmute  any  cipher  into  another  having  an 
intelligible  meaning.  It  is  therefore  incumbent,  upon  code 
users  to  adopt  some  device  for  elliniinating-  'the  risks 
attendant  upon  mutilation.    The  practical  effect  of  the  new 


rule  is  to  reduce  the  cost  of  cabling  in  cipher  by  one  half, 
more  or  less.  Information  which  has  iiitherto  been  trans- 
mitted— witliin  the  limits  of  the  old  official  vocabulary  oi- 
still  wider  selections — in  two  ciphers  may  now  be  embodied, 
by  various  devices,  in  one.  To  take  one  example,  the  rule 
is  tantamount  to  a  reduction  in  the  Indian  cable  rate  from 
2s.  6d.  to  Is.  3d.  The  new  rule  increases  the  capacity  of 
the  submarine  cables  without  increasing  their  number.  The 
Postmaster-General  has  already  deemed  it  expedient  to 
caution  the  business  public  that  the  new  regulation  is 
necessarily  tentative,  and  subject  to  withdrawal  at  any 
subsequent  international  conference,  should  the  concession 
now  made  be  abused.  It  is  conceivable  that  the  anxieties  of 
telegraphists  may  be  increased  by  too  generous  an  inter- 
pretation of  the  rule  as  to  pronounciability.  The  vigilance 
of  the  chambers  of  commerce  will  still  be  needed,  lest  the 
new  systems,  which  in  some  instances  have  involved  in  theii' 
preparation  many  thousands  of  pounds,  should  be  rendered 
valueless  by  a  stray  vote  in  some  future  meeting  of  the 
International  Telegraph  Conference. 


Trials  of  H.M.S.  Commonwealth. — ^The  official  results 
of  the  steam  trials  of  the  new  battleshi2>  Connnonwealth 
have  given  much  satisfaction.  The  vessel,  which  was  built 
and  engined  by  the  Fairfield  Company  at  Govan,  is  the  first 
of  the  vessels  of  the  King  Edward  Seventh  class  to  com- 
plete her  trials,  and  she  has  not  only  done  well  in  all  her 
tests,  but  the  specified  performances  have  been  carried  out 
within  the  shortest  period  yet  recorded.  There  were  two 
30'  hours'  trials,  a  third  of  8  hours'  duration,  as  well  as 
manoeuvring  tests,  and  yet  only  five  days  were  occupied. 
The  machinery  has  thus  proved  equal  to  the  severe  test. 
The  vessel,  which  was  launched  on  the  13th  of  May  of  last 
year,  has  a  length  of  425  ft.  between  perpendiculars,  and 
453  ft.  9  in.  over  all,  and  a  beam  of  78  ft.  Her  designed 
mean  draught  was  26  ft.  9  in.,  at  which  the  displacement 
would  be  16,350  tons  ;  but  at  the  comme'ncement  of  each  of 
the  trials  the  vessel  was  ballasted  to  float  about  2  in.  deeper 
than  this  normal  load  draught,  with  a  corresponding 
increase  in  displacement.  The  speed  results  are  thus 
certain  to  be  realised  with  all  the  guns,  etc.,  on  board.  Tlie 
machinery  is  of  the  now  universal  four-cylinder  triple  com- 
pound type,  steam  being  supplied  by  sixteen  Babcock  and 
Wilcox  boilers.  It  was  anticipated  in  the  design  that  with 
the  engines  running  at  120  revolutions  18,000  H.P.  would 
be  indicated,  and  that  the  vessel  would  then  have  a  speed 
of  18|  knots.  As  a  matter  of  fact,  on  the  eight  hours'  full- 
power  trial  in  the  Firth  of  Clyde  the  power  for  this  number 
of  revolutions  was  18,538  I.H.P.,  and  the  speed  of  the  ship 
deduced  from  six  runs  over  the  measured  mile  was  19  01 
knots,  half  a  mile  per  hour  in  excess  of  the  designed  rate. 
Each  ton  of  machineiy  gave  about  11  I. H.P.  On  the  30 
hours'  trial  at  70  per  cent  of  the  full  power  similarly  good 
results  were  got.  The  Commonwealth  started  on  it  three 
hours  after  completing  her  first  30  hours'  run.  The  mean 
power  developed  on  this  trial  was  12,769  I.H.P.,  with  the 
engines  making  107  revolutions,  and  the  mean  speed  on 
six  runs  over  the  measured  mile  was  17' 9  knots.  Tlie  coal 
consumption  for  all  purposes  worked  out  at  1*68  lb.  per 
indicated  horse  power  per  hour.  On  the  first  30  hours' 
trial,  at  one-fifth  of  the  full  power,  the  engines  developed 
3,644  H.P.  for  70  65  revolutions,  and  the  speed  of  the  ship 
v,as  11  knots,  while  the  coal  consumption  was  174  lb.  per 
indicated  horse  power  per  hour. 


The  new  E.\e  class  destroyers  now  buildin<^  are  fourteen  in 
number,  and  named  as  follow;  Tliornycroft  boats,  Chelmer, 
Colne ;  Yarrow  boats.  Gala,  Garry;  Hawthorn-Leslie  boats. 
Kale,  Doon,  Boyne ;  Laird  boats,  Moy,  Ouse;  Palmer  boats, 
lire.  Wear;  White  boats,  Ness,  Nith.  Tlie  fifteen  boats  pro- 
jected for  the  1904-5  programme  liave  not  yet  been  named  or 
commenced. 


28 


THE    PRACTICAL  ENGINEER. 


[July  8,  1904 


GRAPHIC  METHOD  FOR  DETERMINING  THE 
WEIGHT   OF  FLYWHEELS. 

By  A  Practical  Engineer. 
In  designing  steam  engines  for  electrical  ])ur]ioses  it  is 
frequently  necessary  to  investigate  the  turning  efforts  in 
order  to  determine  the  weight  of  the  rotating  parts,  to 


As  an  example,  consider  the  case  of  a  horizontal  cross- 
compound  engine  having  cylinders  27  in.  and  54  in. 
diameter,  by  48  in.  stroke.  Number  of  revolutions  per 
minute,  85;  boiler  pressure,  1601b.  per  square  inch. 

The  engine  develops  its  economical  power  of  750  kilo- 
watts at  a  mean  pressure  of  2ilb.  per  square  inch  referred 


Mean  Pressures  referred  to  LP.  -24  lbs. 


Fio.  1. 


give  the 
structed 
are  well 


required  regularity  of  motion.  Diagrams  con- 
in  the  way  pointed  out  by  Rigg  many  years  ago 
adapted  for  these  investigations. 


to  the  low-pressure  cylinder,  its  nonnal  power  of  1,000 
kilowatts  at  33  lb.  refeired,  and  its  maximum  overload 
power  of  1,250'  kilowatts  at  42  lb.  referred  to  the  low- 
pressure  cylinder. 

It  is  desired  to  find — (1)  The  weight  of  the  rotating  parts 
for  the  three  conditions  of  working  above,  so  that  in  any 


Fio.  4.— H.P.  CYLINDER. 


\ 
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A 

Si 

Fio.  5.— L.P.  CYLINDER. 
POWER  OF  ENGINE  750  KILOWATTS. 
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case  the  coefficient  of  fluctuation  of  speed  is  not  more  than 
'1,3.  totah 


This  means  that  the  engine  must  not  forge  ahead  in  any 
part  of  a  revolution  more  than  '/too  above  the  mean,  or 
lag  behind  during  a  revolution  more  than  '/?oo  below  the 
mean  speed. 

(2)  It  is  also  desired  to  find  which  of  the  cranks  will  be 
best  to  lead,  the  cranks  being  set  at  90  deg. 


referred  to  LP.  "^2 lbs. 


FiQ.  3. 

If  indicator  diagrams  can  be  obtained  from  similar 
engines  the  results  will  be  more  accurate. 

The  diagrams,  figs.  1,  2,  and  3,  were  taken  from  an 


engine  running  under  the  conditions  stated  above — i.e., 
mean  pressure  referred  to  low-pressure  cylinder  24  lb.  per 
square  inch,  diagram  fig.  1 ;  33  lb.  per  square  inch, 
diagiam  fig.  2  ;  42  lb.  per  square  inch,  diagram  fig.  3. 

If  actual  diagrams  are  not  available,  then  it  will  be 
necessary  to  estimate  them.  With  a  little  practice  this 
can  be  done  accurately  enough  for  the  purpose. 

To  combine  the  diagrams,  choose  a  scale  for  the  pressures, 
say  50  lb.  per  inch ;  then  a  scale  for  volumes,  say  10  centi- 
metres for  the  low-pressure  cylinder.  The  ratio'  of  tlie 
cylinders  being  4  to  1,  the  volume  of  the  high-pressure 
cylinder  will  then  be  equal  to  25  millimetres. 

Draw  the  atmospheric  line  A  B  and  absolute  vacuum  lino 
C  D  ;  erect  a  perpendicular  E  F,  and  set  off  the  volume  of 
the  high-pressure  cylinder  a  distance  C  L  from  E  F  equal 
to  the  clearance,  say  5  per  cent  in  the  Corliss  cylinder 
under  consideration.  Also  set  off  the  volume  of  the  low- 
pressure  cylinder  a  distance  C  L  from  E  F  equal  tO'  5  per 
cent  of  its  volume.  By  trial  and  error  set  down  a  PV  = 
constant  cuiwe  and  indicator  diagrams  which  will  give  the 
required  mean  pressure  referred  to  the  low-pressure  cylinder. 

If  actual  cards  are  combined  and  kept  as  a  record,  it  is  a 
simple  matter  to  estimate  approximately  indicator  diagrams 
for  any  condition,  of  work. 

Having  determined  the  correct  shape  of  the  diagrams, 
they  must  be  reproduced  to  a  convenient  scale  in  the  i-atio 
of  the  cylinders,  say  48  lb.  per  inch  for  the  high-pressure 
and  121b.  per  inch  for  the  low-pressure. 

The  diagrams  reproduced  are  shown  in  dotted  lines, 
figs.  4,  5,  6,  7,  8,  and  9. 

By  deducting  the  back  pressure  from  the  fonvard 
pressui'e  the  resultant  diagrams  shown  in  dot-dash  lines  are 
pioduced.  These  diagrams  nmst  now  be  corrected  for  the 
inertia  eft'ect  of  the  reciprocating  parts. 


Fio.  6. 


L  P  CYLINDER 


Fig.  7. 

POWER  OF  ENGINE  1,200  KILOWATTS. 


30 


THE    PRACTICAL  ENGINEER. 


[July  8,  1904 


The  weights  of  the  reciprocating  part-s  of  tlie  engine  are 
as  follow  : 


H.P.  side. 

L.P.  side. 

lbs. 

lbs. 

Piston 

1034 

2870 

1100 

1100 

Crossliead  and  slippers  

1700 

1700 

Two-thirds  connecting  rod 

.  3000 

3000 

Total  

0334 

8C.70 

Connecting  rod  5  cranks  long, 
of  connecting  rod : 
H.P.  side. 
58 
5 


Influence  due  to  length 


=  11-6  lb. 


L.P.  aide. 


=  3-7  lb. 


Pressure  to  overcome  inertia  with  connecting  rod  5  cranks 
long 


H.P.  side. 
Backend   58+  11 -6  =  69 -6. 
Front  end  58  -  11  -6  =  46-4. 


L.P.  side. 
Backend   18-5  +  3-7  =  22-2. 
Front  end  18-5  -  3-7.=  14  8. 


Having  calculated  the  pressure  per  square  inch  on  the 
piston  necessary  to  overcome  the  inertia  of  the  recipro- 


FiG.  8. 


Fio.  9. 

POWER  OF  ENGINE  1,250  KILOWATTS. 


Velocity  of  crank  pin        3-14  x  85  ^  ^^.^^  second. 

oU 

(1775  V 

Acceleration  — ^—^  =  157  ft  per  second. 
Pressure  to  overcome  inertia  with  infinite  rod: 


H.P.  side 
6834  X  157 


32 


=  .33500. 


L.P.  side. 
8670  X  157 


32 


=  42500. 


Pressure  per  square  inch  on  piston 


H.P.  side, 
33500 


575 


58  lb 


L.P.  side 
42500 


2300 


=  18'51b. 


eating  parts,  draw  the  line  C  D,  figs.  4  to  9,  so  that  the 
distances  a  c  and  bd  are  equal  to  58  lb.  on  the  high-pressure 
diagrams  and  18'51b.  on  the  low-pressure  diagrams,  and 
allow  for  the  angularity  of  the  connecting  rod  by  making 
ce  and  df  on  the  high-pressure  diagrams  equal  to  ll'Blb., 
and  on  the  low-pressure  diagrams  equal  to  3  7  lb. 

For  piuctical  purposes  it  will  be  accurate  enough  to  join 
e  and  f  with  an  arc  of  a  circle. 

By  deducting  from  the  resultant  steam  diagrams  and 
adding  thereto  the  ordinates  of  this  cui^e  the  diagrams  in 
heavy  black  lines  are  produced,  and  the  ordinates  of  this 
are  the  effective  pressure  on  the  crank  jjin. 

To  complete  the  tangential  effort  diagrams,  set  off  the 
length  of  the  effective  pressure  ordinates  along  the  line 
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ot  the  connecting  rod  produced  as  shown  on  the  figure. 
For  example,  make  g  h  equal  j  Ic,  and  from  h  draw  a  line 
h  i  perpendicular  to  the  crank  arm.  The  length  h  1  repre- 
sents the  tangential  eti'ort  on  the  crank,  and  is  set  off  along 
the  line  ot  tlie  crank  produced  outside  the  ci'ank-pin,  circle, 
and  so  on  for  each  positioii  of  the  connecting  rod,  the  points 
so  found  being  joined  by  a  curve. 

In  order  not  to  confuse  the  diagrams,  the  construction 
linesi  have  been  more  fully  shown  on  fig.  1  only. 


A   DIAGRAM  MEASURER. 


A  VERT  cheap  and  useful  instrument  has  been  recently  intro- 
duced by  Messrs.  Longmans,  Green,  and  Company.  It  is 
the  invention  of  Professor  D.  A.  Low,  of  the  East  London 
Technical  School.  The  instrument  consists  of  a  piece  of 
clear  transparent  celluloid  6|in.  long  and  3  in.  wide,  upon 
which  is  printed  from  a  specialy  engraved  block  a  series 
of  equidistant  longitudinal  lines  intersected  at  right  angles 
by  a  series  of  equidistant  transverse  lines,  as  shown  in  figs. 
•4  and  5.  . 

The  thin  longitudinal  lines  are  exactly  '/sth  of  an  inch  apart, 
and  when  the  instrument  is  placed  over  the  diagram,  in  the 
manner  explained  below,  these  thin  lines  divide  the  diagram 
into  1-3  parallel  strips  of  equal  width.  The  thicker  longi- 
tudinal lines  lie  in  the  middle  of  the  width  of  the  strij>s, 
and  the  portions  of  their  lengths  lying  within  the  diagram, 
measured  by  the  scale  on  the  left,  give  the  areas  of  the 


Fig.  3. 


strips  in  square  inches.  The  scale  to  the  right  is  a  scale 
of  inches,  full  size,  and  is  used  in  measuring  the  length  of  a 
diagram. 

To  Use  the  Instrument. — 'First  place  the  instrument  on 
top  of  the  diagram  to  be  measured  so  that  the  diagram  lies 
entirely  between,  and  is  to'uclied  by,  the  two  ontside 
longitudinal  lines  as  shown  in  fig.  4,  and  place  a  straight- 
edge in  the  position  shown  Next,  holding  the  straight- 
edge with  the  left  hand,  slide  the  instrument  with  the  right 
hand  until  the  lower  end  of  the  ordinate  No.  1  is  on  the 
lower  part  of  the  boundary  line  of  the  diagram.  In  the 
example  illustrated  the  No.  1  ordinate  will  cut  the  boundary 
line  of  the  diagram  again  at  the  point  15.  The  area  of 
the  first  strip  of  the  diagram  is  therefore  15  square  inch 
area. 

Now  place  the  point  of  a  needle,  held  in  the  right  hand,  at 
tlie  point  '15  on  the  ordinate  No.  2,  and,  still  holding  the 
straight-edge  with  the  left  hand,  slide  the  instrument  down- 
wards until  the  needle  point  is  on  the  lower  part  of  the 
boundary  fine  of  the  diagram.  It  will  then  be  seen 
that  ordmate  No.  2  cuts  the  boundary  line  of  the 
diagram  again  at  the  point  '42.  The  combined  area  of 
the  first  two  strips  of  the  diagram  is  therefore  '42  square 
inch.  Next  place  the  jjoint  of  the  needle  at  the  points  "42 
on  ordinate  No.  3,  and  slide  tlie  instrument  downwards  as 
before  until  the  needle  point  is  again  on  the  boundary  line 
of  the  diagram,  and  so  on. 

The  number  of  strips  which  can  be  measm-ed  in  this  way 
will  be  limited  by  the  length  of  the  instrument  and  the 
size  of  the  diagram.  In  the  exanqile  chosen  it  is  found  that 
the  sum  of  the  areas  of  the  first  four  strips  is  106  and  the 
instrument  is  not  loiig  enough  to  add  on  the  area  of  the  fifth 


strip.  Make  a  note  of  the  area  of  the  first  four  strips,  viz., 
1 '06,  and,  still  keeping  the  straightredge  in  the  same 
position,  slide  the  instrument  upwards  until  tlie  lower  end 
of  the  ordinate  No.  5  is  on  the  lower  part  of  the  boundary 
line  of  the  diagram,  and,  proceeding  as  before,  add  ujj  the 
areas  of  the  5th,  6tli,  and  7th  strips.  These  are  found  to 
come  to  '94,  and  this  number  is  noted  down  under  the 
106  already  noted. 

Next  slide  the  instrument  upwards  against  the  straight- 
edge until  the  lower  end  of  ordinate  No.  8  is  on  the  lower 
part  of  the  boundary  line  of  the  diagram.  Proceeding  as 
before,  it  is  found  that  in  this  case  the  instrument  is  long 
enough  tO'  add  up  the  areas  of  the  I'eniaining  six  strips,  the 
sum  of  these  areas  being  '93.    This  area  is  noted  down 
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under  those  previously  noted,  and  the  sum  stands  as 
follows  :  — 

106 
•94 
•93 


293 


showing  that  the  total  area  of  the  diagrani  is  2'93  square 
inches. 

If  the  diagram  is  an  indicator  diagram,  its 
extreme  length  parallel  to  the  atmospheric  line  is  measured 
as  shown  in  fig.  5,  the  instrument  being  placed  on  the 
diagram  so  that  one  of  the  longitudinal  lines  is  on  the  atmo- 
spheric line.  The  length  in  this  case  is  seen  to  be  3^35  in. 
The  mean  height  of  the  diagram,  measm-ed  perpendicular 
to  the  atmospheric  line,  is  therefore  §'frf  in.,  and  this 
multiplied  by  the  scale  of  the  indicator  spring,  in  this  case 
30  lb.  per  inch,  gives  the  mean  efi'ective  pressure  as  -^^'^  -y^,-- 
=  26  "2  lb.  per  square  inch. 

The  instrument  is  wide  enough  to  take  in  any  ordinary 
diagram,  but  it  may  be  used  for  measuring  diagrams  which 
are  too  large  to  be  placed  within  the  width  of  the  instrument, 
if  the  diagram  be  divided  into  two  or  more  parts  and  the 
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aieus  of  the  parts  lueasvired  separately.  If  a  diagram  is 
not  large  enough  to  stretch  across  the  whole  width  of  the 
iustrunieut,  a  portion  only  of  .the  width  may  be  used,  and 
the'  diagram  will  then  be  divided  into  less  than  thirteen 
strips.  With  very  little  practice  the  mean  effective  pres- 
sure from  an  indicator  diagiam  can  be  determined  with  this 
instrument  ahnost  as  quickly  as  with  an  expensive  plani- 
nieter,  and  with  suthcient  accuracy  for  all  practical 
purposes.    No  lines  need  be  drawn  . on  the  diagram. 

Tlicorj/  of  tilt  I ntftruineiit. — A  B  C  D,  fig.  1  is  a  rectilineal 
figure  in  which  A  1)  is  parallel  to  B  C.  E  F  is  parallel  to 
AD  and  B  C,  and  midway  between  them.  HK  is  per- 
pendicular to  E  F.  It  is  easy  to  show  that  the  area  of 
A  B  C  1)  is  equal  to  E  F  x  H  K.  Fig.  2  differs  from  fig.  1 
only  in  that  A  E  B  and  C  F  D  are  curved  instead  of  straight 
lines.  In  this  case  the  area  of  the  figure  is  a])proximately 
equal  t«  E  F  x  H  K. 

A  B,  fig.  3  is  a  figure  lying  between  two  parallel  lines  C  1) 
and  E  F,  and  the  figure  is  divided  into  strips  of  equal  width 
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by  lines  parallel  to  C  D.  The  dotted  lines  A,,  //„  Z/^,  etc., 
are  parallel  to  C  D.  and  lie  in  the  middle  of  the  width  of  the 
strijis.  The  area  of  the  figure  is  obviously  ajiproximately 
eijual  to  /;,.(•-!-  7/2  +  ]ii  X  +  etc..  or  (/<,  -f  li-^  +  etc.),  x 
If  j:  =  1  in.,  then  the  area  of  the  figure  in  square  inches  is 
simply  the  sum  oi  the  lengths  //,,  It,,  Ih,  etc.,  in  inches.  If 
./•  =  Jin.,  then  the  area  of  A  B  is  the  sum  of  the  lengths  //,, 
hy,  J13,  etc.,  measurer!  A\ith  a  scale  equal  to  twice  full  size. 
In  the  instrument  described  below  the  distance  r  is  '/5th  of 
an  inch,  and  therefore  the  lengths  Ai,  !i2,  Ii:,,  etc.,  must  be 
measured  with  a  scale  five  times  full  size,  or  a  length  of 
5  in.  ■  will  represent  an  area  of  1  square  inch.  The 
instrument  is  sold  at  Is.  net. 


TniRK  is  hoiug  laid  down  at  the  Clydchaiik  AVorks  of  John 
Brown  and  Conqjany  limited  a  new  vessel  for  tlie  Cnuard  Line, 
which  is  to  measure  760  ft.  long,  and  will,  therefore,  hs  the 
largest  ship  afloat.  The  construction  of  this  vessel  will  occupy 
2.V  years. 


MOTOR  CARS.* 

{Continued  from  page  10.) 

Friction  Clutch. 

The  weight  of  the  engine  per  horse  power  and  the  speed  at 
which  the  horse  power  is  obtained  practically  determine  the 
dimensions  and  weight  of  the  whole  of  the  remaining  parts  of 
the  car.  Tlu'ough  a  well-designed  friction  clutch  of  11  in. 
diameter  12  H.P.  at  1,500  revolutions  per  minute  can  safely  be 
transmitted.  The  angle  of  the  conical  face  of  the  clutch  should 
be  12  deg.,  and  the  spring  should  exert  a  pressure  of  about  115 
lb.  Clutches  having  this  relation  of  diameter  to  power  are 
found  to  give  very  satisfactory  results,  and  require  little  or  no 
attention.    The  rim  of  the  flywheel  is  coned  out  to  the  required 


Fig.  13, 


angle.  _  The  male  portion  of  the  clutch  faced  with  leather  is  held 
up  to  its  work  by  means  of  an  open  spring.  An  attachment  to 
the  foot  pedal  overcomes  the  spring,  and  withdraws  the  clutch 
when  the  foot  pedal  is  depressed.  The  chief  objections  to  this 
clutch  are  the  continual  end  thrust  when  the  car  is  in  motion, 
which  must  absorb  power,  and  the  difficulty  of  obtaining  a 
flexible  joint  between  the  clutch  and  the  gear  box.  These  are 
overcome  when  the  clutch  is  made  self-contained,  by  boring  the 
rim  of  the  flywheel  out  parallel  and  inserting  a  ring  containing 
the  leather-faced  clutch  coned  in  the  opposite  direction.  The 


Fig.  H. 


ring  is  fixed  in  the  rim  of  the  flywheel  and  the  leather-faced 
male  portion  of  the  clutch  is  mounted  on  the  engine  shaft. 
The  open  spiral  spring  is  inside  the  flywheel  forcing  the  male 
portion  outwards  into  the  taper  ring,  so  that  the  spring  is 
e.xerted  between  the  boss  of  the  flywheel  and  the  male  portion 
of  the  clutch.  Tlierefore  no  end  thrust  is  transmitted  to  any 
bearing  when  the  car  is  in  motion.  When  the  foot  pedal  is 
depressed  the  male  portion  of  the  clutch  is  forced  into  the 


Fig.  15. 

flywheel  against  the  spring,  when,  of  course,  end  thrust  takes 
place  without  loss  of  driving  power.  A  ball  bearing  is  provided, 
in  which  the  end  of  the  spring  is  fixed  and  revolves  with  the 
flywheel,  when  the  motion  of  the  male  poi-tion  of  the  clutch 
ceases.  The  engine  shaft  extends  only  to  form  the  bearing 
for  the  clutch,  and  the  2Dower  is  transmitted  to  the  gear  box 
by  means  of  a  universal  sliding  joint.    Tins  form   of  clutch 

*  Paper  read  before  the  lattitute  of  Engineers  and  Shipbuilders  in  Scotland,  on 
April  26th,  1904. 
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gives  excellent  results  when  the  diameter  is  kept  large  enough, 
so  that  only  a  comparatively  light  spring  may  be  used,  thus 
avoiding  the  danger  of  burning  the  clutch  leather,  fig.  13. 

Gear  Box. 

The  system  most  commonly  in  use  is  known  as  the  "  Panhard  " 
type.  It  consists  of  a  train  of  toothed  wheels  driven  from  the 
engine  through  the  friction  clutch.  Over  this  a  square  shaft  is 
mounted  carrying  another  train  of  toothed  wheels.  These 
wheels  bear  suitable  ratios  to  one  another,  and  are  so  placed  that 
only  one  pair  can  be  in  gear  at  a  time.  The  row  of  wheels  on 
the  square  shaft  are  all  mounted  on  a  sleeve,  which  can  be  moved 
along  the  square  shaft,  and  is  operated  through  mechanism  by 
the  change  speed  lever  placed  convenient  to  the  driver.  The 
reverse  is  obtained  by  means  of  an  interinediate  wheel  driven 
from  one  of  the  fixed  wheels.  One  of  the  wheels  in  the  sliding 
sleeve  is  made  of  suitable  size  to  gear  with  tlie  intermediate 
when  the  reverse  is  required.  Tlie  whole  is  contained  in  an 
aluminium  box  and  runs  in  grease. 


Fio.  16. 


This  system  requires  a  very  large  gear  box;  the  shafts  are 
usually  so  long  that  they  spring  under  the  load,  especially 
when  starting,  and  so  cause  the  teeth  to  chatter.  Often  a  ratio 
in  the  wheels  of  4  to  1  is  required,  so  that  to  keep  down  the 
over-all  size  of  the  hox.  sometimes  the  driving  wheel  is  made 
too  small,  figs.  14  and  15.  To  overcome  the  difficulty  of  long 
shafts  some  makers  have  adopted  two  sliding  sleeves  carrying 
gear  wheels.  In  this  way  it  is  possible  to  arrange  the  wheels 
closer  together,  although  a  more  complicated  mechanism  is 
required  to  operate  them.  It  is  sometimes  done  with  a  cam 
movement.  * 

Serious  objection  has  been  taken  by  many  to  the  wheels 
sliding  into  gear  across  the  face  of  the  teeth.  It  may  not  be 
4 


considered  mechanical,  but  it  enables  a  very  simple  change 
gear  mechanism  to  be  built,  and  when  it  is  carefully  handled 
much  less  damage  is  done  to  the  teeth  of  the  wheels  than  one 
would  suppose. 

A  change  gear  is  made  with  all  the  wheels  running  in  gear. 
A  deep  slot  is  cut  in  a  .shaft,  on  which  the  train  of  wheels  run 
idle,  and  into  this  a  disappearing  feather  is  fitted;  the  feather 
being  forced  up  into  the  keyway,  cut  into  the  wheels  to  receive 
it,  by  means  of  a  spring.  A  washer  is  placed  between  each 
wheel  to  prevent  the  possibility  of  the  feather  engaging  two 
wheels  at  the  same  time.  The  chief  objection  to  this  gear 
appears  to  be  the  load  thrown  on  the  movable  feather. 

Change  gears  operated  by  friction  clutches  are  also  adopted 
by  some  makers,  but  thoy  have  always  been  made  too  small  in 
diameter,  and  if  made  large  enough  the  gears  would  be  much 
too  bulky.  To  get  the  clutches  to  work  sweetly  and  to  take  the 
grip  they  really  ought  to  be  as  big  as  the  main  clutch  in  the 
car.  Other  makers  are  using  square-jaw  clutches.  This  over- 
comes the  objection  of  sliding  the  wheels  across  the  face  of  the 
teeth,  and  as  the  gear  fitted  to  the  "  Argyll "  car  is  of  this  type, 
I  am  best  acquainted  with  it,  and  it  might  not  be  out  of  place  to 
describe  it  here. 

This  gear  is  designed  to  secure  lightness,  short  shafts,  and  to 
keep  the  wheels  always  in  gear  on  the  two  speeds  which  are 
continually  being  used.  The  slow  speed,  which  is  only  used  for 
extraordinary  hills,  is  made  to  slide  across  the  face  of  the  teeth 
as  in  the  "  Panhard  "  type.  The  size  of  the  wheels  are  kept 
down  by  mounting  the  slow  speed  on  the  countershaft,  which 
runs  at  half  the  speed  of  the  engine,  so  that  gear  wheels  of 
a  ratio  of  2  to  1  are  only  used,  the  fast  speed  being  driven 
direct  without  reduction.  The  countershaft  runs  at  half  speed 
and  drives  the  medium-speed  pinion,  on  which  is  cut  the 
medium-speed  clutch.  To  avoid  smashing  the  clutches  when 
changing  the  gears  a  spring  lever  is  fitted  which  shoots  the 
clutch  in  at  the  proper  time.    Before  changing  geai's  the  main 


Fig.  17. 


friction  clutch  is  withdrawn  to  take  off  the  driving  strain. 
(This  practice  is  followed  in  all  systems.)  In  this  gear  the 
countershaft  is  mounted  alongside  the  main  shaft,  enabling  the 
lid  to  be  easily  detached  and  the  gear  wheels  taken  out  without 
crawling  underneath  th©  oar.  This  arrangement  also  allows  the 
change-speed  lever  to  be  moved  in  a  T-slot,  so  that  the  lever 
goes  to  a  full  stop  when  engaging  either  of  the  three  speeds. 
This  is  an  advantage  when  driving  in  the  dark,  figs.  16  and  17. 

All  gears  now  fitted  to  cars  are  contained  in  an  aluminium 
box  and  run  in  grease,  the  bearings  being  provided  with  oil- 
conducting  grooves.  Oil  replenishment  is  either  done  through 
a  lid  on  the  top  of  the  gear  box  or  from  a  reservoir  on  the 
dash  board  fitted  with  a  pum^p  for  forcing  the  thick  oil  into  the 
box.  Great  trouble  was  at  first  experienced  in  getting  the 
gear  wheels  t-o  stand,  but  steel  makers  have  overcome  this 
difficulty  by  finding  a  mixture  suitaibl©  for  the  work.  The 
shafts  in  the  gear  box  are  often  made  from  nickel  steel. 

There  are  now  two  systems  for  transmitting  the  power  to  the 
driving  wheels  striving  for  supremacy.  They  are  known  aa  the 
chain  drive  and  live-axle  drive.  No  actual  tests  have  been  made 
to  prove  which  is  the  more  efficient,  there  being  many  difficulties 
in  the  way  of  arriving  at  even  an  approximate  result.  In  the 
chain  drive  the  power  from  the  gear  box  is  transmitted  through 
a  pair  of  bevel  wheels  to  a  coiuitershaft  hung  across  the  car. 
The  countershaft  is  fitted  with  a  differential  gear,  and  on  either 
end  is  mounted  the  chain  sprockets.  Chains  transmit  the  power 
to  the  chain  wheels,  which  are  bolted  to  the  driving  wheels  of 
the  car,  fig.  18.  In  the  live-axle  drive  power  is  transmitted 
by  means  of  a  universally  jointed  propeller  shaft  to  the  driving 
bevel  pinion  mounted  in  the  case  wliich  surrounds  the  live 
axle.  In  fact,  the  live  axle  is  merely  an  enlarged  countershaft 
made  to  serve  as  the  rear  axle,  the  driving  wheels  being 
mounted  on  either  end,  figs.  19  and  20.    It  is  claimed  for  the 
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chain  drive  that  being  direct  it  is  more  efficient,  that  it  is  a 
flexible  drive,  and  that  it  can  be  made  titrouger  than  tlie 
live  axle. 

Regarding  efficiency;  in  comparing  two  cars  of  equal  power 
the  bevel  gears  which  di4ve  the  coiintersliat't  on  the  chain- 
driven  system  transmit  an  cqnal  power,  and  therefore  the  same 
frictional  loss  will  take  place,  and  whatever  power  is  absorbed 


selves.  Tight  places  and  slack  places  are  sure  to  result,  causing 
a  great  deal  of  the  noise  which  is  made  by  the  modern  chain- 
driven  car.  Live  axles  are  now  made  of  ample  strength.  Some 
are  run  on  ball  bearings,  while  other.s  run  on  roller  bearings. 
The  end  thrust  from  the  bevel  drive  is  always  reduced  to  a 
minimum  by  fitting  an  end-thrust  ball  bearing.  The  teeth  of 
the  bevel  driving  wheels  are  plaucd  from  steel  stampings,  which 


Fig.  18. 


by  the  chains  will  be  in  exoes.s  of  the  ))owcr  lost  in  the  live-axle 
drive. 

With  respect  to  strength,  it  has  to  be  admitted  that  a  greater 
proportion  of  the  failures  up  till  recently  occurred  in  the  live 
axle.  Makers  have  now  strengthened  the  wc^ik  parts,  and  in 
many  oases  adopted  nickel  steel,  with  the  result  that  they  are 
now  as  reliable  as  solid  axles.  The  claim  that  the  chain  is  a 
more  flexible  drive  appears  to  be  fallacious,  as  it  is  known  that 
chains  stretch.  They  are  not  elastic,  however,  and  stretch 
permanently.  It  must  be  noted  that  the  live  axle  being  hung 
on  long  carriage  springs  much  of  the  shock  from  sudden  starting 
is  absorbed,  and  when  a  well-designed  friction  clutch  is  fitted 


Figs.  19  and  20. 

there  need  be  no  shocks  whatever  thrown  on  the  driving  gear 
when  starting.  Some  makers,  to  overcome  this  objection, 
have  fitted  a  spring  drive  to  the  propeller  shaft,  but  this  is  an 
unnecessary  complication. 

Chains  are  never  covered  in,  as  they  sometimes  break.  If  a 
covered  chain  broke,  in  all  likelihood  it  would  get  caught  and 
tear  the  cover  right  off  the  car.  A  car  ran  in  the  1,000  miles 
reliability  trials,  held  last  year,  fitted  with  chain  guards.  They 
appear  to  act  very  well,  but  it  is  not  likely  that  a  chain  has 
ever  broken  inside  one  of  them  yet.  When  not  covered  the 
chains  get  into  a  filthy  state,  and  the  grit  from  the  road  soon 
grinds  both  the  teeth  of  the  sprockets  and  the  chains  them- 


are  afterwards  hardened.  All  the  bearings  are  of  hardened 
steel,  and  the  whole  axle  is  encased,  so  that  not  a  particle  of 
dust  can  get  in.  The  case  is  filled  with  thin  grease,  and  the 
teeth,  being  cut  in  a  perfect  manner,  run  noiselessly. 


Fio.  21. 

Three  years  ago  it  was  said  by  many  that  live  axles  were  only 
suitable  for  vei-y  light  cars  to  cai-ry  two  people.  Tu-day  they 
are  being  fitted  to  the  largest  pleasure  cars  built,  and  continue 
to  gain  in  jiopiilarity ,  tig.  21. 

{To  be  continued.) 


The  tender  for  the  erection  of  a  generating  station  for  the 
electric  light  in  Portsmouth  Dockyard  has  been  given  to'  Messrs. 
Kirk  and  Randall,  of  Woolwich,  and  the  work  of  erecting  the 
building  is  to  be  commenced  at  once. 

From  the  Army  and  Navy  Journal,  of  New  York,  we  learn 
that  various  systems  of  wireless  telegraphy  have  recently  been 
tested  at  the  Navy  Yard,  New  York,  under  the  superintendence 
of  Admiral  Jayne.  The  Pacific  wireless  telegraph  system  is 
that  now  in  operation  in  the  Treasury  Department  in  Puget 
Sound,  but  the  Government  experts  say  that  it  is  effective  only 
for  twelve  miles.  The  Marconi  Company  declined  to  enter  the 
competition.  They  wrote  the  Bureau  of  Equi])meut  that  they 
did  not  believe  the  trials  to  be  thorough  enough,  likening  the 
contest  to  a  test  of  ordnance  wherein  a  rifle  with  an  effective 
range  of  three  miles  is  pitted  against  one  which  kills  at  80  yards. 
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ADMIRALTY  EXPERIMENTS. 

Th^  present  time  is  by  no  means  opportune  for  critics  to 
complain  of  the  tendency  evinced  by  tlie  Lords  of  tlie 
Admiralty  tO'  introduce  new  features  into  the  navy,  even 
tliough  such  hQ  on  somewhat  new  lines,  involving  that 
which  may  be  termed  experimental  tests  of  a  character  that 
must  assuredly  ovoke  vaiying  expressions  of  opinion. 

We  have  become  accustomed  to  the  bitter  manner  in 
which  some  disappointed  politicians  challenge  eveiything 
that  is  done  by  the  Admiralty,  for  it  appears  to  be  recog- 
nised that  whenever  a.  de)iarture  is  made,  wliethor  it  be  in 
connection  with  boilers  or  with  the  type  of  vessel  that  is  to 
be  constructed,  then  these  critics  make  themselves  heard, 
condemning,  almost  without  knowledge,  everything  that  is 
proposed. 

Eight  scouts  are  being  built  with  the  intention  that  these 
vessels  shall  have  equal  speed,  but  greater  radius  of  action, 
than  destroyers,  and  by  this  new  type  of  vessel  the  necessity 
is  removed  of  an  admiral  being  obliged  to  use  his  destroyers 
for  purely  scouting  work  at  times  when  they  would  be 
more  useful  for  other  special  i)urposes.  These  vessels  are 
designed  to  carry  sufficient  coal  to  steam  three  thousand 
miles  at  ten  knots,  although  the  maximum  speed  will  l:e 
twenty-five  knots  an  hour  for  a  period,  or  single  run  of 
eight  hours.  Seeing  that  the  destroyers  already  in  exist- 
ence sure  unable  to  steam  at  the  rate  of  twenty-five  knots 
for  more  than  four  hours,  the  new  type  of  vessel  is  a 
distinct  advance  in  capacity,  while  being  more  formidable 
against  an  enemy,  owing  to  the  greater  armament  which 
will  be  provided  upon  them. 

The  object  of  the  scout  class  is  to  provide  a  craft  capable  of 
aiiiirniaching  the  enemy's  fleet,  and  to  be  able  to  escape  and 
return  with  information  for  their  admiral.  Marine 
engineers  will  look  with  particular  interest  to  the  four 
firms  who  are  now  building  these  vessels :  Messrs. 
Armstrong,  Vickers,  Fairfield,  and  Cannnell,  Laird,  and 
Company  Limited,  as  the  machinery,  engines,  and  boiler 
power  required  for  these  crafts  will  impose  conditions  of  a 
vei-y  severe  character  upon  the  builders,  although  "we  are 
of  opinion  that  even  better  speeds  could  have  been  olitained 
had  such  been  called  for. 


Thk  Naval  Board,  which  for  two  years  has  been  expeiinieutiug 
with  liquid  fiR-l  at  Washington,  has  decided  that  there  is  more 
sleain-])id(hicing'  power  in  oil  than  in  coal,  and  that  with  liijlit 
distillation  there  is  less  wear  and  tear  on  the  boilers.  This 
(1(  cision  is  tlionght  to  be  a  momentons  one  in  naval  circles,  as 
oil  is  easily  obtainable  in  most  seaports  in  the  United  States, 
and  the  nse  of  oil  for  warships  means  more  to  the  States  than 
to  other  nations. 
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MIDDLESBROUGH    DOCK   ELECTRIC  AND 
HYDRAULIC    POWER  PLANT.* 

By  Mr.  Vincent  L.  Eaven,  Member;  Cliief  Assistant 
Mcclianical  Engineer,  Nortli-Eastern  Railway. 

Now  that  the  question  of  electric  appliances  for  dock  purposes 
is  so  g-enerally  coiisidered,  the  author  tliinks  that  it  may  be  of 
interest  to  record  and  place  before  the  members  of  the  institu- 
tion the  particulnrsi  of  the  installation  and  the  tests  which 
have  been  made  at  Middlesbrough  Dock,  on  the  North-Eastern 
Eailway,  comparing  hydraulic  with  electric.  These  are  working 
side  Tby  side,  and  are  all  thoroughly  vip  to  date,  giving  au 
excellent  opportunity  for  judging  the  value  of  the  one  against 
the  other,  so  far  as  economy  in  working  is  concerned.  He 
proposes,  therefore,  first  to  describe  the  machinery  at  this  dock, 
and  then  to  give  the  very  careful  tests  which  have  been 
carried  out. 

When  the  dock,  fig.  1,  was  constructed,  it  was  equipped  with 
steam  cranes,  and  had  a  small  hydraulic  power  station  for 
working  the  bridge  and'  gate  machinery.  Twelve  years  later 
a  further  extension  was  made,  and  hydraulic  cranes  were  then 
supplied  to  the  new  extension.  A  separate  electric  lighting 
station  was  also  put  down  for  dock  lighting.  With  this  plant, 
in  the  year  1900,  the  following  tonnage  was  dealt  with:  — 

Tons. 

Coal  and  coke  exported    222,616 

Merchandise  exjwrted    197,933 

imported    36,941 

Ballast  worked    1,751 


Or  a  total  of   459,241 

To  do  this  work — 

Coaf. 
Tons.  cwts. 

The  steam  cranes  burnt    1,989  0 

The  hydraulic  st;i(i(iii  burnt    994  15 

The  c'lechic  station  burnt    0.32  11 


Or  a  total  of   3,916  6 

The  totaj  merchandise  worked  jser  ton  of  coal  burnt  was 
therefore  117  tons. 

When  the  present  extension  was  proposed,  after  careful 
consideration  it  was  decided  to  abandon  the  steam  cranes  and 
to  supply  their  places  with  electric  cranes,  and,  at  the  same 
time,  make  one  large  power  station,  which  would  supjily  both 
the  electric  power  for  the  cranes  and  for  the  lighting,  and  the 
hydraulic  power  water  for  the  hydraulic  plant.  The  work  in 
coiir.ection  with  the  power  station  was  divided  into  two 
contracts,  Messrs.  Siemens  Brothers  and  Company,  of  Wool- 
wich, being  responsible  for  the  electrical  jjortion,  and  Messrs. 
Carrick  and  Wardale,  of  Gateshead-on-Tyne,  for  the  hydraulic 
inslallation. 

The  power  station  contains  three  sets  of  Messrs.  Belliss  and 
Morcom's  compound  three-crank  self-lubricating  quick-revolution 
vertical  engines,  discharging  with  independent  condensing 
plants,  each  developing  360  brake  horse  power  at  a  steam 
jn  cssurc  of  1501b.  per  square  inch  at  a  speed  of  380  revolutions 
]ier  minute;  these  engines  are  direct  coupled  to  three  Siemens' 
dynamos?,  which  have  an  output  of  240  kilowatts  at  430  volts 
when  running  at  a  s|jeed  of  380  revolutions  per  minute. 

Tlie  engines,  on  a  six  hours'  test  run,  gave  the  following 
results : — 

Steam  pressure  on  i-aiige   154  lb  per  square  inch. 

Steam  ])re.ssure  in  steam  chest.. .  1281b.  per  square  inch. 

Vacuum    24  inches. 

Revolutions  per  minute    380. 

Volts    430. 

Amperes    552'5. 

Exciting  amperes   6'75. 

Kilowatts    237'5. 

Water  consumption   21'1  lb.  per  electric  H.P.t 

SoI2!to  =  ««-^'~*- 

The  switchboard  is  of  marble,  and  consists  of  four  machine 
and  one  feeder  panel,  in  addition  to  the  lighting  panel.  The 
instrmnents  are  of  the  moving  coil  type.  The  shunt  winding  of 
each  dynamo  is  brought  to  a  switch  on  the  board,  and  these 
shunt  switches  are  interlocked  with  their  respective  main 
switches,  so  that  it  is  impossible  to  break  the  exciting  circuit 
of  any  machine  until  the  armature  has  been  cut  out  of  circuit, 
nor  can  the  armature  be  tliiown  in  until  the  shunt  circuit  is 
made.  The  three  machines  arc  run  in  parallel  upon  the  bus 
bars,  and  the  shunt  circuits  are  excited  from  the  bars. 

The  three  hydraulic  engines  are  of  the  triple-expansion 
surface-condensing  inverted  vertical  marine  tyjDe.    The  pressure 

*  Abstract  of  paper  read  at  the  Cbicago  meeting  of  Ihe  I.M.E. 

t  Exclusive  of  steam  used  hy  the  condensing  plant. 

t  Esclusive  of  power  abstracted  by  the  condensing  plant. 


pumps,  three  in  number,  are  of  the  ordinary  ram  type,  worked 
directly  off  the  jiiston  rods,  and  each  set  is  capable  of  delivering 
300  gallons  per  minute  at  a  maximum  speed  of  240  ft.,  against 
an  accumulator  pressure  of  800  lb.  per  square  inch.  Both  the 
hydraulic  and  electric  engines  can  also  be  worked  non-con- 
densing, and  the  piping  and  valves  arc  so  arranged  that  either 
engine  can  be  changed  over  from  condensing  to  non-condensing, 
or  vice  versa,  without  any  stoppage  wliatever.  There  are  two 
hydraulic  accunmlators,  20  in.  diameter  by  23  ft.  stroke,  and 
situated  betwixt  these  is  a  large  water  tank,  which  holds 
13,000  gallons  for  sup^ily  to  the  pressure  pumps. 

Tlie  hydraulic  engines,  on  a  six  hours'  test  run,  gave  the 
following  results:  — 

Water  pumped  at  a  piston  speed  of  240  ft. 

per  minute  -   311  gallons. 

Water  pumped  per  cwt.  of  coal  burnt          5,090  gallons. 

Steam  consumption  per  I.H.P.  per  hour  ...  14'1  11).* 

Total  I.H.P  :   181-5.t 

Steam  pressure  per  square  inch    150  lb. 

Vacuum    28 '5  in. 

Pump  H.P.  _  162-5 


Efficiency 


?'5  per  cent. 


I.H.P.  181-2 
Accumulator  pressure   750  lb.  per  sq.  inch. 

There  are  two  sets  of  condensing  plant  in  connection  with 
the  electric  steam  engines,  each  capable  of  dealing  with 
15,0001b.  of  steam  per  hour;  these  were  supplied  by  Messrs. 
Carrick  and  Wardale,  of  Gateshead-on-Tyne.  Each  set  com- 
prises a  compound  steam-driven  air  and  circulating  pump, 
together  with  a  surface  condenser  combined  on  one  bed  plate. 
The  circulating  water  is  passed  zigzag  through  the  condenser, 
and  the  quantity  used  is  thirty  times  the  amount  of  steam 
dealt  with,  and  the  vacuum  maintained  from  27  in.  to  29  in. 
The  circulating  water  is  drawn  from  the  dock,  a  distance  of 
300  ft.,  through  an  18  in.  suction  pipe,  and  at  low  water  these 
pumps  have  a  lift  of  15  ft.,  but  no  difficulty  has  been  experienced 
in  getting  the  water  even  at  such  a  great  distance.  There  is 
also  a  circtilating  pump,  fitted  by  the  same  makers,  for  supplying 
water  to  the  condensers  of  the  hydraulic  engines,  and  it  is 
similar  in  design  to  the  electric  plant.  The  three  feed  pumps 
and  filters  were  supplied  by  Messrs.  Henry  Watson  and  Sons, 
High  Bridge  Works,  Newcastle-on-Tyne. 

The  boilers  for  both  plants  are  of  the  ordinary  Lancashire 
type,  six  in  number,  30  ft.  long,  8  ft.  6  in.  diameter,  working 
pressure  160  lb.  per  sqtiare  inch,  and  were  made  by  Messrs.  H. 
and  T.  Banks,  of  Netherton.  The  boilers  are  fitted  with 
Proctor's  shovel  stokers,  and  the  coal  is  supplied  thereto  by 
a  coal  elevator  and  conveyer  supplied  by  Messrs.  Graham  Morton 
and  Company,  of  Leeds,  the  coal  in  the  first  instance  being 
raised  from  ground  level  in  truck  by  means  of  a  diagonal 
hydraulic  hoist  to  the  top  pf  the  coal  cells,  and  there  discharged. 
A  Green's  economiser  of  384  tubes,  9ft.  long,  ^^j^^va.  diameter, 
is  fitted  in  connection  with  the  boilers. 

The  boilers,  on  a  six  hours'  test,  gave  the  following  results:  — 

Grate  area    38  square  feet. 

Coal  burnt    5,208  lb. 

Clinker  and  ashes    356  lb.,  or  7  per  cent 

of  coal  burnt. 

Net  consumption  of  combustible    4,852  lb. 

Combustible  burnt  per  hour    809  lb. 

Combustible  burnt  per  square  foot  of  grate 

area  per  hour    21-3  lb. 

Lbs.  of  water  evaporated    36,300. 

Lbs.  of  water  evaporated  per  hour    6,050. 

Lbs.  of  water  evapoi-ated  per  lb.  of  coal  burnt  7'5  lb. 

Feed  water  from  hot  well  at  110  deg.  Fah.  was  run  to  waste 
on  account  of  measuring  the  water,  and  town  water  was  put 
in  feed  tank  at  a  temperature  of  54  deg.  Fah.,  or  equal  to  a 
loss  of  241  lb.  of  coal. 

The  steam  and  hydraulic  mains  are  laid  in  circuits  in  the 
engine  and  boiler  houses  respectively. 

The  contract  for  the  electric  cranes  and  capstans  consisted 
of  niueteen  3-ton  and  five  10-ton  cranes,  and  twenty-six  1-ton 
pull  capstans.  The  whole  of  the  electrical  equipment  for  these 
was  supplied  under  sub-contract  by  Messrs.  Siemens  Brothers 
and  Company,  of  Woolwich. 

The  following  are  the  principal  particulajs  of  the  3-ton 
cranes  (fig.  2)  as  specified:  — 

Height  of  jib-top  pin  from  quay  level  60  ft. 

Radius  of  jib   44  ft.  9  in. 

Speed  of  lift,  3-ton  load    150  ft.  per  minute. 

Speed  of  lift,  li-ton  iload    250  ft.  per  minute. 

Revolving  speed  at  hook    400  ft.  per  minute. 

Travelling  speed    30  ft.  per  minute. 

Lifting  motor,  50  B.H.P   300  revs,  per  minxite. 

Revolving  motor,  8  B.H.P   1,000  revs,  per  minute. 

*  Exclusive  of  the  steam  used  by  the  circulating  pump, 
t  Exclusive  of  the  power  absorbed  by  the  circulating  pump. 
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The  cranes  are  of  the  Ligli  gantry  type,  with  gantry  30  ft. 
high,  and  so  coiistriictecl  as  to  admit  of  the  passage  of  wagons 
and  engines  underneath.  The  whole  structure  is  rigidly  tied 
together.  Holding-down  clips  for  fixing  to  the  rails,  and  scrovv- 
down  jacks  for  increasing  tlic  ba.sc-  when  the  maximum  load  is 
being  dealt  with,  are  also  provided;  but  the  cranes  arc 
absolutely  stable,  even  with  a  50  per  cent  overload,  without 
these  attachments.  ' 

The  travelling  gear  motion  is  fitted  with  both  hand  and 
electrical  gear,  the  latter  consisting  of  an  enclosed  series-wound  j 
multipolar  motor,  which  is  coupled  to  a  steel  worm  working 
into  a  delta-metal  worm  wheel.  The  power  is  communicated 
to  the  trod  wheels  by  means  of  spur  and  bevel  gearing,  the 
wheels  on  each  side  being  coupled  together  by  means  of  a 
cross-shaft,  thereby  ensuring  uniformity  of  movement  and 
avoiding  any  twisting  strain  on  the  gantry.  The  switch  gear 
for  the  travelling  motor  is  placed  in  a  water-tight  case  upon 
the  bottom  framing  of  the  gantry.  To  prevent  the  possibility 
of  unauthorised  persons  starting  the  gear,  the  switch  is  provided 
with  a  detachable  key,  which  is  kept  in  the  charge  of  the 
crane  driver.  The  top  framing  is  constructed  of  H  beams 
riveted  up  into  box  shape  and  carrying  the  heavy  plate  which 
takes  the  roller  path.  H  beam  cross-stays  take  the  thrust  and 
stiffen  the  structure.  The  roller  path  and  rack  are  of  cast 
steel;  they  are  not  bolted  to  the  top  plate,  and  whilst  they  are 
held  down  by  a  groove  turned  out  of  the  latter,  they  admit 


frtt  /no  sn  n 


of  some  movement  and  ease  the  crane  in  case  of  a  sudden  stop  \ 
when  revolving.    The  rollers  are  twenty-four  in  number  and  of 
cast  steel. 

The  collector  is  fitted  to  the  centre  pillar,  through  which 
the  mains  are  passed  and  attached  to  (and  consists  of)  two  ! 
copper  rings  mounted  upon  ambroin  and  separated  by  rings 
of  the  same  material.  The  collecting  brushes  consist  of  two 
gauiie  straps,  each  encircling  one  ring,  the  tension  being 
regulated  by  springs.  These  straps  are  attached  to  terminals, 
which  in  turn  are  mounted  upon  porcelain  insulators,  from  which 
the  cables  for  the  wiring  of  the  cranes  are  taken.  The  crane 
cabin  is  of  teak,  and  the  front  consists  of  a  wrought-iron 
framing,  glazed  to  enable  the  driver  to  have  full  view  of  his 
load  throughout  the  operation.  The  cabin  contains  the  lifting 
and  sluing  gear  and  the  controlling  apparatus. 

The  lifting  gear  consists  of  a  barrel,  wheel,  and  pinion.  The 
wrought-steel  pinion  is  cut  from  a  blank  forged  solid  with,  the 
shaft,  which  is  fitted  with  a  half-coupling  to  meet  that  upon 
the  motor  spindle.  Upon  this  shaft  there  is  a  band  brake, 
actuated  by  an  electro-magnet  which  will  be  described  later. 
The  pinion  gears  into  a  cast-iron  spur  wheel  keyed  on  the  barrel 
shaft.  Both  pinion  and  wheel  have  machine-cut  teeth,  and 
work  in  a  cast-iron  gear  case,  which  forms  an  oil  bath. 

The  revolving  gear  consists  of  a  motor,  worm,  worm  wheel, 
and  spur  gear.  The  worm  is  cut  from  a  blank  forged  solid 
with  the  shaft,  which  in  turn  is  fitted  with  a  coupling  to  meet 
the  motor.  The  worm  engages  with  a  delta-metal  worm  wheel, 
and  a  pinion  keyed  to  the  worm-wheel  shaft  engages  with  a 
spur  wheel  which  is  fitted  to  a  short  shaft  actuating  a  pinion. 
This  pinion  travels  round  the  rack  of  the  crane,  and  thus  slues 
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the  cabin  and  jib.  A  brake  actuated  by  a  foot  treadle  is  fitted 
to  the  first-motion  spindle,  so  that  the  sluing  motion  is  always 
under  control.  The  sluing  motor  is  of  similar  ty^ie  to  the 
lifting.  ^  ,  , 

The  electric  brake  magnet,  referred  to  previously,  ofiers  some 
points  of  interest.  It  is  placed  in  series  with  the  armature 
of  the  lifting  motor,  and  consists  of  a  horseshoe  magnet  (with 
poles  arranged  as  those  of  a  two-jjole  dynamo)  with  a  solid 
steel  armature  of  special  shajjc  capable  of  revolving  between 
them.  The  passing  of  the  current  round  the  field  coils  tends 
to  move  the  armature  through  a  right  angle.  A  lever  is  fixed 
to  the  end  of  the  armature,  and  the  brake,  which  is  normally 
held  on  to  the  brake  wheel  by  a  weight,  is  ccnmected  thereto 
by  a  rod.  The  movement  of  the  armature  lifts  the  brake  and 
releases  the  brake  wheel.  The  great  advantage  of  the  particular 
form  of  magnet  described  lies  in  the  strong  pull  and  long 
range  which  it  affords.  The  brake  is  also  connected  to  a  lever 
which  stands  at  the  driver's  left,  so  that  it  can  be  operated 
instantly  by  hand  when  necessary. 

The  controller  is  of  the  so-called  Universal  tyjie,  and  consists 
of  two  separate  controllers  combined  in  one  case  and  actuated 
by  one  handle.  One  controller  actuates  the  lifting,  and  the 
other  the  sluing,  and  both  are  connected  by  pinions  and 
quadrants  to  the  lever.  The  latter  is  so  arranged,  by  means 
of  a  universal  device,  that  when  moved  in  a  vertical  plane  it 
actuates  the  lifting,  and,  in  a  horizontal  plane,  the  sluing  con- 


troller. Thus  it  will  be  seen  that  the  hook  follows  the  motion 
of  the  driver's  hand,  lifting  when  he  raises  the  lever,  and  so  on. 
One  conspicuous  point  about  the  controller  is  the  ease  with 
which  it  is  manipulated,  owing  to  the  absence  of  click  gear 
upon  the  immediate  contacts.  Notches  are  provided  only  at 
the  two  extremes  and  tlie  off  positions,  and,  in  consequence, 
the  controller  may  be  operated  throughout  the  daj'  without 
fatigue  and  its  attendant  slackness.  The  resistances  arc  fixed 
inside  the  cabin. 

The  switchboard  consists  of  polished  slate,  framed  in  teak, 
and  fitted  with  main  D.r.  switch  and  automatic  cut-out  in  lift- 
ing circuit,  and  isolating  switches  in  sluing  circuit,  fuses,  and 
lighting  switches. 

The  crane  cabin  is  well  lighted  by  fixed  and  portable  lamps, 
and  a  cluster,  in  an  enamelled  iron  reflector,  is  fixed  beneath 
the  jib  half  way  up  its  length.  Terminals  are  provided  upon 
the  switchboard,  to  v/hich  may  be  connected  an  ins]>ectiou  volt- 
meter and  ammeter. 

Each  3-ton  crane,  on  being  completed,  was  tested  in  the 
following  manner:  — 

A  large  iron  tub  (fitted  with  a  valve  at  the  bottom),  weigh- 
ing 1  ton  net,  brought  close  to  the  quay  wall,  lowered  into  the 
dock,  filled  through  the  valve,  there  being  a  port  in  the  side  of 
the  tub  so  that  the  weight  of  water  could  not  exceed  2  tons,  or 
a  total  load  of  3  tons.  This  was  lifted  30  ft.,  and  slued  through 
a  half  circle  simultaneously,  then  lowered  on  to  the  quay,  where 
the  valve  on  the  bottom  of  the  tank  oijened,  and  the  water 
returned  into  the  dock.  The  tub  was  again  lifted  empty,  taken 
back,  and  the  same  process  continued. 

Each  crane  was  worked  in  this  manner  for  three  hours. 
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making  on  an  average  100  lifts  in  the  stated  tinio.  Tlio  current 
used  was:  — 

Lilting-    18-3  B.O.T.  iiuitb 

Sluing    G'4        ,,  ,, 

or  a  lolal  ol  24-7  Board  of  Trade  units,  or  2'74  Board  of  Trade 
units  per  1,000  foot-ton«,  or  a  total  cost  of  5'4d.  per  1,000  foot- 
tons. 

'J'he  lO-ton  cranes  are  of  the  same  design  as  the  3-tou  cranes. 
'J'he  revolving-  motor  is  12  B.H.P.  at  1,000  revolutions  per 
minute,  and  the  lifting  motor,  which  is  of  60  B.H.P.,  in  single 
gear  drives  directly  through  a  pinion  on  to  the  barrel  shaft,  the 
ratio  of  gearing-  being  S  to  1 ,  and  a  double  part  of  rope  is  used. 
The  double  gear  gives  a  multiplying  power  of  20  to  i.  With 
the  single  gear  loads  np  to  2  tons  are  lifted,  and  tlie  double 
gear  is  used  for  loads  from  2  to  10  tons. 

A.s  it  was  impos-sible  to  get  both  the  hydraulic  and  the  electric 
cranes  working  together  under  similar  conditions  into  a  vessel, 
on  account  of  the  cargoes  at  Middlesbrough  being  of  sucli  a 


Fig.  i. 

ylan  Electric  Travclliufl  Crane. 
Muldhibrough  Docks,  N.  E  Ry. 


varied  nature  and  the  vessels  differing  so  much  in  dimensions, 
to  obtain  comparative  figures  as  to  the  cost  of  the  work  done, 
a  sjiecial  test  was  made,  wliich  was  considered  to  be  the  nearest 
approach  to  the  actual  w  orking  conditions  in  loading  cargo 
into  a  vessel's  hold.  The  first  load  was  2  tons  lifted  through 
a  height  of  20  ft.  by  the  single  gear,  slued  through  180  de"-., 
and  then  lov/ercd  20  ft.;  the  light  chain  hoisted  20  ft.,  and  tiie 
i-rane  slued  back  through  180  deg.  This  cycle  of  evolutions  was 
performed  five  times.  The  load  was  then  increased  a  further 
2  tons  each  time,  up  to  and  including  10  tons,  and  the  same 
number  nf  evolutions  made  with  each  load  as  in  the  first  case, 
but  double  gear  being  used  for  the  lifting.  The  total  current 
used  being  8-1525  B.O.T.  units,  or'  2-717  per  1,000  foot-tons,  at 
a  cost  of  5-4d.  per  1,000  foot-tons,  equivalent  to  358,710  fool- 
pounds  of  energy  per  minute  for  the  total  work. 

The  author  does  not  propose  to  take  up  the  members'  time  by 
going  fully  into  the  details  of  the  hydraulic  crane,  as  this  is  so 
well  known,  but  simply  content  himself  by  stating  that  it  was  of 
up-to-date  design,  with  a  capacity  of  10  tons,  and  having  three 
vertical  cylinders  for  lifting.  Water  is  admitted  to  the  centre 
cylinder  for  the  lifjht  power,  the  two  outside  cylinders  for  the 
second  power,  and  all  three  cylinders  for  the  full  load.  The 


sluing  is  done  by  gearing  driven  by  a  small  ordinary  four- 
cylinder  cajistan  engine,  and  the  working  ])re.ssure  at  the  crane 
during  the  test  was  700  1b.  The  hydraulic  cranes  are  15  years 
old,  but  arc  all  of  exactly  the  same  design  as  sup))Iied  by  the 
same  firm  at  the  present  day,  and  were  overhauled  and  in 
perfect  condition  before  the  trials  were  made;  and  the  capstan 
is  quite  modern. 

The  power  water  was  measured  ))y  means  of  two  Kent's 
high-pressure  water  meters,  one  on  the  lifting  and  tlie  other 
on  the  revolving  motion,  and  the  crane  was  worked  at  its 
ordinary  speed.  Precisely  the  same  evolutions  were  carried  out 
as  in  the  case  of  the  electric  crane,  and  the  total  gallons  of 
pressure  water  used  was  2,391,  equivalent  to  a  cost  of  10-25d. 
per  1,000  foot-tons  lifted,  ot  equivalent  to  687,412  foot-pounds 
of  energy  per  minute  for  the  total  work. 

Another  test  was  made  on  a  Sunday  with  si.-i  hydraulic  cranes 
arranged  to  be  as  near  as  possible  on  one  quay,  and  water 
meters  were  attached  to  each  crane.  Wagons  of  rails  were 
brought  underneath  the  cranes  and  worked  as  if  thjy  had  been 
ordinary  cargo  into  a  ship.  They  were  lifted  to  a  height  of 
20  ft,  slued  half  circle,  lowered  down  to  empty  wagons,  the 
light  chain  lifted  a  height  of  20  ft.,  revolved  through  half  circle, 
and  lowered  down  again.  Six  hundred  tons  were  dealt  with  as 
constant  loads,  and  600  tons  as  variable  loads,  and  the  tabulated 
statement  shows  the  cost  of  handling  the  same.  The  cost  of 
power  per  1,000  foot-tons  of  work  was  Is.  6d.,  the  time  occupied 
s?ven  hours. 

The  same  work  was  done  on  the  following  Sunday  by  the 
electric  cranes,  and  the  cost  per  1,000  foot-tons  was  Is.  2-23d., 
and  the  time  occupied  5J  hours. 

The  total  saving  effected  by  the  electric  cranes,  including 
craiiemeu  and  labourers,  was  25  per  cent,  but  the  load  factor 
for  the  electric  was  only  7  3  p?r  cent,  as  against  the  hydraulic 
14  4  per  cent,  so  that,  if  more  cranes  had  been  working  and 
a  better  load  on  at  the  power  station,  better  results  would 
have  been  obtained  for  the  electric  cranes.  He -would  estimate 
that  the  total  gain  would  have  been  50  per  cent. 

Cajr^/oji'-. — The  electric  capstans  are  24  B.H.P.  at  1,000 
i-evolutions  per  minute,  and  are  capable  of  exerting  a 
steady  pull  of  1  ton  at  a  speed  of  200  feet  per  minute,  or  of 
hauling  a  load  of  100  tons  along  a  level  road.  The  capstan  head 
is  driven  by  a  cast-iron  spur  wheel,  which  is  engaged  with  a 
steel  pinion.  The  latter  is  keyed  on  the  same  shaft  as  a  brass 
worm  wheel.  The  driving  worm  is  cut  from  a  blank  forged 
solid  with  its  shaft,  and  is  coupled  direct  to  the  motor  spindle. 
The  worm  and  wheel  work  in  an  oil  bath.  The  motor  runs  at 
1,000  revolutions  per  minute,  and  is  completely  enclosed.  In 
construction  and  design  it  is  similar  to  the  crane  motors,  but  is 
shunt  wound  to  avoid  large  variations  in  speed  of  the  capstan 
head.  Upon  the  motor  shaft  there  is  fixed  an  automatic 
mechanical  brake,  the  principle  of  which  provides  that  when  the 
capstan  head  is  driven  by  the  motor  the  brake  releases  itself 
automatically,  but  should  the  capstan  tend  to  run  back  through 
being  overhauled  by  the  weight,  the  brake  at  once  locks  itself 
and  sustains  the  load.  Such  a  brake  is  absolutely  necessary 
upon  an  electric  capstan,  as  tlie  latter  differs  from  a  hydraulic 
capstan  in  one  important  respect,  namely,  that  in  the  hydraulic 
capstan  the  water  in  the  cylinders  holds  the  load,  whereas  in 
the  electric  capstan  there  is  nothing  to  sustain  the  load  upon 
the  current  being  cut  off,  and  if  the  load  is  allowed  to  run 
h.ick  a  serious  accident  may  ensue.  It  is  also  essential  that 
the  brake  should  be  automatic  so  as  to  claim  none  of  the  driver's 
attention  from  his  work. 

The  electric  switch  gear,  shown  in  detail  in  fig.  3,  presents 
many  points  of  interest.  It  consists  of  a  controller  with 
magnetic  blow  out,  and  with  overload  release  gear.  The 
controller  is  worked  by  a  pedal  projecting  above  the  capstan 
case  by  about  4  in.  This  pedal  is  removed  when  the  capstan  is 
out  of  use.  The  pedal  is  connected  to  a  dash  pot,  which  pre- 
vents the  controller  being  operated  too  rapidly  when  a  driver 
is  starting  the  capstan,  but,  at  the  same  time,  by  means  of 
\-alves  in  the  plunger,  allows  the  controller  to  return  rapidly 
to  the  off  position.  The  return  to  the  off  position  is  effected 
by  means  of  a  weight,  which  is  lifted  as  the  pedal  is  depressed. 
In  the  event  of  the  capstan  being  pulled  up  by  sudden  overload, 
the  release  gear  works  instantaneously  and  breaks  the  main 
circuit.  Upon  the  pressure  being  removed  from  the  pedal,  the 
return  of  the  controller  to  the  off  position  automatically  replaces 
the  release  switch,  and  the  capstan  is  ready  to  start  again. 
The  whole  of  the  gear  is  contained  in  a  water-tight  cast-iron 
case  sunk  in  the  ground,  the  top  of  which  consists  of  chequered 
plates  flush  with" the  quay  side. 

Cnhlcs. — The  distribution  of  current  is  effected  by  a  network 
of  feeders  and  distribution  cables  laid  below  ground.  These 
cables  are  fibre  insulated  and  lead  sheathed;  they  are  laid  in 
wooden  troughs  on  the  solid  system,  and  are  at  a  depth  of  about 
2  ft.  from  the  surface.  Water-tight  junction  boxes  are  provided 
at  the  junctions  of  the  feeders.'  The  crane  connection  boxes 
are  in  two  portions,  the  bottom  of  which  contains  the  positive 
and  negative  distributing  cables,  and  the  top  the  connection 
apparatus  for  the  cranes.    Tlie  connection  socket  consists  of  a 
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circular  gun-metal  hood,  which  accurately  fills  the  aperture  in  the 
cover  of  the  box,  and  is  so  shaped  as  to  sliield  the  joint  from  wet. 
The  interior  of  this  hood  contains  two  gun-metal  tongues  which 
meet  the  two  clip  contacts  in  the  interior  of  the  box.  A  stud 
rnd  groove  ensures  that  the  socket  shall  enter  the  aperture  only 
in  the  correct  position.  The  flexible  crane  cable  enters  the 
hood  of  the  socket  through  a  trumpet  mouth,  ;uid  the  whole 
apparatus  is  shaped  so  as  to  obstruct  the  quay  side  as  little  as 
possible.  There  are  52  boxes  in  all,  placed  20  yards  apart. 
They  have  withstood  the  test  of  the  severest  weather,  and  have 
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/-/()//  F.lcclric  Capstan. 
Mnldlcshroiiilh  and  Haillcpool  Docks.  N.  K.  Rv 

Capstan-head  and  Top 
Ca.iling  removed. 

given  no  trouble.  The  cost  of  cables  complete  is  only  about 
50  per  cent  of  the  cost  of  hydraulic  mains  for  the  same  power. 

Lifjhlitig. — About  half  a  mile  from  the  power  station  a  sub- 
station, fitted  with  switc'hboard  for  the  lighting,  has  been  put 
down.  There  is  only  one  cable  for  STipplying  the  power  both  for 
the  electric  machinery  and  the  lighting  of  the  docks,  offices,  and 
station. 

Sumnmnj. — The  traffic  department  find  the  electric  cranes 
to  be  a  great  advantage.  There  is  very  litle  time  required  for 
oiling,  as  the  crane  has  ring  lubricators  to  all  main  bearings, 
and  the  wheels  run  in  oil  baths  wliich  only  require  attention 
about  once  a  month.  The  oil  bath  eff'ectually  prolongs  the  life 
of  the  wheels  and  deadens  any  noise,  which  is  a  great  advantage 


to  the  drivers  in  hearing  instructions.  The  controlling  of  the 
crane  by  one  handle  is  also  a  distinct  advance  both  over  tJie 
steam  and  the  hydraulic  cranes.  With  the  steam  cranes  the 
driver  had  to  attend  to  four  levers  and  a  foot  brake,  in  addition 
to  the  feed  pump  and  the  firing  of  the  boiler.  In  the  case  of 
the  hydraulic  crane  two  levers  are  in  use  which  require  con- 
siderable force. 

The  automatic  cut-out  in  the  electric  cranes  cuts  off  the 
current  in  one  case  at  3  tons  5  cwt.,  and  the  ether  at  10  tons 
10  cwt.,  and  this  device  prevents  an  overload  upon  the  crane. 
Should  the  current  fail  at  any  time  the  brake  on  the  lifting 
gear  is  applied  automatically,  and  will  hold  the  full  load  in 
any  position  with  safety.  To  obtain  some  definite  idea  of  the 
speeds  of  the  various  cranes  when  working  under  ordinary  con- 
ditions, they  were  tested  separately.  The  steam  crane  had  a 
load  of  2  tons  put  on,  and  this  was  lifted  30  ft.,  slued  through 
106-5  ft.,  lowered  30  ft.,  light  hook  lifted  30  ft.,  slued  106  5  ft., 
and  light  hook  lowered  30  ft.  The  total  time  for  these  opera- 
tions was  1  minute  44  seconds,  or  at  the  rate  of  34  cycles  per 
hour. 

The  hydraulic  cranes,  under  jjrecisely  the  same  conditions, 
occupied  1  minute  40  seconds  per  cycle,  or  equivalent  to  36 
cycles  per  hour. 

The  electric  cranes  did  the  same  work  in  64  seconds  per  cycle, 
or  56  cycles  per  hour,  and  this  is  capable  of  being  increased  beyond 
even  tins  point  with  a  good  dri\'er.  Therefore  in  ordinary  working 
the  electric  cranes  are  doing  50  per  cent  more  work  per  hour 
than  the  hydraulic  or  steam  cranes.  On  actual  test  it  was 
found  that  the  electric  cranes  can  be  released  from  the  rails, 
travelled  30  ft.,  and  re-fixed  to  rails  in  3  minutes. 

When  it  has  been  necessary  to  move  the  hydraulic  cranes  to 
suit  the  working  into  the  various  ships'  holds,  six  men  have 
had  to  be  called  one  hour  earlier  in  the  morning  to  set  the  four 
cranes  which  are  required  for  each  vessel.  With  the  electric 
cranes  the  men  have  not  to  be  called  earlier,  as  two  men  in 
summer  and  four  in  winter  can  disconnect  and  connect  up  four 
cranes  in  15  minutes.  In  winter,  on  frosty  nights,  four  men 
have  been  employed  6  hours  each  for  the  purjjose  of  keeping 
fires  to  prevent  water  in  the  cylinders  of  the  hydraulic  cranes 
from  freezing;  on  the  other  hand,  the  electric  cranes  have  no 
need  of  this.  When  a  steam  crane  had  to  be  got  ready  for 
work,  the  driver  had  to  commence  one  hour  earlier  in  order 
to  obtain  steam,  whereas  the  hydraulic  and  electric  cranes  are 
ready  for  work  at  any  moment.  In  1903,  when  the  steam  cranes 
were  superseded  by  the  electric  cranes,  the  quantity  of  traffic 
dealt  with  at  this  dock  was; — • 

Tons. 

Coal  and  coke  exported    259,746 

Merchandise  exported    297,304 

Merchandise  imported    33,696 

Total    590,746 

To  do  this  work,  the  quantity  of  coal  burned  at  the  new 
power  station,  which,  as  previously  stated,  supplies  both  the 
electric  power,  lighting,  and  hydraulic  power  water,  was 
3,428  tons  4  cwt.,  or  the  total  merchandise  worked  per  ton  of 
coal  burned  was  172  3  tons,  or  a  gain  of  47'2  per  cent. 

[The  paper  was  illustrated  by  six  plates,  two  figures  in  the 
letterpress,  and  accompanied  by  four  tables.] 


The  Surly,  destroyer,  at  Portsmouth,  is  under  orders  to 
commence  another  series  of  six  oil-fuel  trials,  under  the  direction 
of  Admiralty  officials.  Three  of  the  trials  will  be  in  No.  2 
basin,  and  three  at  Spithead,  each  of  six  hours'  duration. 

In  consequence  of  the  large  consumption  of  oil  fuel,  and  the 
necessity  for  the  provision  of  reserve  storage,  four  old  iron 
gunboats  of  the  Mastiff  ty|3e,  lying  at  Portsmouth,  have  been 
cleared  of  their  internal  fittings  and  converted  into  oil  tanks, 
and  a  large  oil  steamer  has  been  chartered  by  the  Admiralty  to 
follow  the  Channel  Fleet  for  the  purpose  of  supplying  oil  to 
the  Mars  and  Hannibal  as  required. 

We  learn  from  a  consTilar  report  that  the  extension  in  the 
use  of  oil  in  California  is  very  great.  There  are  over  150 
marine  boilers  using  oil,  and  the  railway  companies  are  rapidly 
converting  all  their  engines  from  coal  to  oil.  Large  tanks  are 
being  constructed  on  the  lines  at  distances  of  to  1,000  miles 
from  the  wells,  and  oil-driven  trains  run  from  San  Francisco  to 
Pcitland  on  the  north,  to  El  Pa,so  on  the  Mexican  border,  and 
to  Ogden.  The  large  steamers  from  New  York  to  San  Francisco, 
controlled  by  the  railroad  companies,  are  using  oil  fuel  almost 
entirely,  and  oil  is  shipped  hence  to  Hawaii,  where  it  is  entirely 
supplanting  coal. 
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RECENT  IMPROVEMENTS  IN  STEERING 
MECHANISM    FOR  TOPEDOES. 

Some  iiip-enious  iiii)'roveuieuts  in  the  .steering  nieclianisni  of 
torpedoes  of  the  Wliitehead  ty])6  h;vvo  been  recently  devised 
by  Mr.  F.  D.  Leavitt,  ol  Now  York.  It  is  well  known  that 
a  torpedo  of  the  Whitehead  type  after  being  launched  has 
no  connection  with  the  firing  station,  and  can  be  steered 
only  by  self-contained  mechanism.  In  the  Obry  steering 
mechanism,  used  in  the  Whitehead  torpedo,  a  gyroscope  is 


Fig.  1. 

provided  to  maintain  fixity  of  direction  and  to  control  the 
steering  engine,  which  turns  the  rudder  to  port  or  starboard 
whenever  the  torjiedo  deviates  beyond  a  jirescribed  amount 
fro'm  its  true  course,  so  that  the  torpedo  is  alternately 
steered  to  port  and  starboard  and  follows  a  sinuous  path 
which  repeatedly  crosse-s  its  true  or  intended  course.  This 
mechanism  is  very  delicate,  and  the  greatest  care  is 
necessary  to  keep  the  gyroscope  and  engine  valve  in  working 
order.  Since  the  gyroscope  directly  operates  the  valve, 
any  unusual  resistance  of  the  valve  is  liable  to  deflect  the 
gyroscope  and  defeat  the  normal  steering ;  and,  if  the  valve 
should  get  stuck  fast  in  either  position,  it  would  hold  the 
rudder  hard  over  to  either  port  or  starboard,  and  cause  the 
toi-pedo  to  steer  a  circular  path,  which  might  result  in  its 
blowing  up  the  boat  from  which  it  was  fired. 


This  invention  provides  a  steering  mechanism  which  is 
designed  tO'  reduce  the  liabilitj^  of  abnormal  action  Avith  its 
accompanying  peril.  To  this  end  the  gyroscope  is  relieved 
from  all  direct  work,  its  function  being  limited  to  moving 
an  electric  contact  finger  which  through  an  electric  circuit 
operates  control  mechanism  which  in  turn  governs  the 
steering  apparatus.  This  steering  apparatus  is  designed 
when  uncontrolled  to  steer  the  torpedo  on  an  approximately 
straight  course,  and  is  acted  upon  by  the  controlling 
mechanism  to  cause  it  to  steer  the  toi'pedo  to  port  or  star- 
board only  when  its  course  varies  from  the  initial  course 
which  at  the  moment  of  launching  was  impressed  upon  the 
gyroscope.  If  the  control  mechanism  should  fail  to  operate, 
the  steering  apparatus  continues  its  normal  oiieratiou.  The 
controlling  mechanism  is  energised  by  an  electric  battery,  or 
generator,  and  its  work  is  made  as  light  as  jjossible;  while 
for  tho  heavier  work  pei-formed  by  the  steering  apparatus 


power  is  taken  from  the  main  jiropelling  motor.  Fig.  1 
sliows  a  general  arrangement  of  the  steering  gear.  Figs.  2 
and  3  are  detail  views  illustrating  the  steering  engine. 
Figs.  4  and  5  are  details  of  the  electro-magnetic  control, 
and  fig.  6  is  a  diagram. 

In  the  general  arrangement,  fig.  1,  C  is  the  propelling 
engine,  operated  by  compressed  air  from  the  reservoir  B, 
and  driving  the  propellers  D,  D'.  E,  E  are  the  rudders  for 
steering  in  the  horizontal  plane,  such  being  mounted  on  a 
shaft  F,  on  which  is  a  crank  G,  connected  by  a  rod  H,  to 
the  steering  engine  J.  K  is  the  gyroscope  similar  to  that 
employed  in  the  Whitehead  torpedo.  The  steering  engine, 
figs.  2  and  3,  mainly  eomjirises  a  rocking  lever  L,  which 
is  oscillated  by  a  slotted  cam  on  a  short  shaft,  which  is 
rotated  by  gearing  off  the  propeller  shaft.  The  lever  L 
carries  two  pawls  M,  M'  which  incessantly  drive  two  ratchet 
wheels  P,  P',  on  the  shaft  of  which  is  an  eccentric  connected 
by  a  rod  R,  and  pivoted  lever  S,  to  the  tiller  rod  H.  The 
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1-atchet  wheels  are  provided  with  toothless  portions  or  gaps 
at  diametrically  opposite  positions,  and  it  will  be  understood 
that  if  both  pawls  are  in  gear  the  wheels  will  be  continuously 
rotated  in  spite  of  the  gaps,  but  if  one  pawl  is  raised  out 
of  gear  the  other  pawl  will  continue  to  rotate  the  wheels 
only  until  the  gap  on  its  wheel  comes  to  the  pawl,  when 
the  rotation  will  cease.  As  the  gaps  are  diametrically 
opposite,  it  will  be  clear  that  by  raising  one  or  other  of  the 
pawls  the  wheels  may  be  caused  to  stop  in  either  of  two 
diametrically  opposite  positions,  and,  therefore,  the  rudder 
M'ill  stop  in  either  the  port  or  starboard  positions.  As  long 
as  both  pawls  are  in  gear  the  I'atchet  wheels  and,  therefore, 
the  eccentric  constantly  causes  the  rudders  to  move  from 


port  to  stai'board  and  vice  versa,  the  torpedo  taking  a 
sinuous  course  as  indicated  in  fig.  6  in  full  line.  Now,  it 
being  borne  in  mind  that  the  gyroscope  always  maintains 
the  "same  position,  namely,  with  its  axis  directed  to  the 
target,  it  will  bo  clear  that  if  such  gyroscope  is  caused  to 
raise  one  or  other  of  the  pawls  M,  M',  according  to  whether 
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the  torpedo  alters  its  course  to  one  side  or  the  other,  the 
rudders  will  be  moved  over,  and  maintained  over,  until 
the  torpedo  is  caused  to  cross  over  its  true  course,  and,  by 
a  similar  but  opposite  action,  caused  to  re-cross  if  necessary. 
By  this  means  the  torpedo  will  be  maintained  along  the 
direction  required. 

In  order  to  relieve  the  gyroscope  tO'  the  utmost  possible 
extent,  it  is  only  called  upon  to  control  the  pawls  by  electro- 
magnetic means,  simply  moving  a  light  spring  contact  over 


! 
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suitable  fixed  contacts,  as  shown  in  fig.  4.  These  fixed 
contacts  are  connected  through  electro-magnets  U  and  U', 
which  act  upon  a  lever  I,  carrying  a  central  rod  I',  fig.  5, 
normally  lyitig  between  the  pawls  M,  M',  but  adapted  when 
moved  to  one  side  or  the  other  to  raise  the  respective  pawl 
and  render  it  inoperative. 

It  will  thus  be  seen  that  the  only  load  put  upon  the 
gyroscope  is  the  friction  of  the  light  spring  contact.  In 
fig.  5  X  represents  the  axis  of  the  gyroscope  and  Z  the 
target.    The  cui-ve  Y  represents  the  dangerous  course  a 
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torpedo  might  take,  meeting  its  own  vessel,  if  through 
accident  the  rudders  becomes  fixed  over  to  one  side.  To 
prevent  any  possibility  of  this  occurring,  springs  are 
provided  to  return  the  lever  I',  fig.  5,  to  its  inoperative 
])osition  should  the  electric  circuit  be  interrupted,  when 
the  rudders  will  simply  swing  from  one  side  to  the  other, 
and  the  torpedo  take  a  sinuous  but  practically  direct  course. 


The  refitting  of  the  Prince  George  has  been  taken  in  hand 
at  Portsmoiitli,  although  the  ship  is  not  yet  to  be  paid  off.  It 
is  intended  to  so  adapt  some  of  the  furnaces  as  to  enable  them 
to  bum  oil  and  coal  in  the  same  way  as  is  done  on  the  Mars 
and  Hannibal. 


A  LARGE  number'  of  naval  men  and  others  interested  attended 
a  meeting  of  tiie  Koyal  United  Service  Institution  on  8th 
June,  at  which  a  paper  was  read  by  Mr.  Alan  Burgoyne  on 
'■  The  Future  of  the  Submarine  Boat."  Sir  W.  White, 
late  Director  of  Naval  Construction,  occupied  the  chair. 

Mr.  Burgoyne  said  that  almost  every  power  possessing  a 
navy  had  now  taken  up  assiduously  the  study  of  undenvater 
craft.  They  were  told  that  these  boats  were  still  in  the 
experimental  stage.  That  point  be  conceded,  for  when  did 
the  experimental  stage  end?  The  important  question  to 
consider  was  whether  they  at  present  possessed  an  offensive 
value  for  Avar  purposes.  No  one,  he  thought,  would  deny 
them  that  value,  and  undoubtedly  they  would  have  to  be 
reckoned  with  in  future  naval  wars.  Proceeding  to  define 
the  perfect  submarine,  as  we  would  have  it  in  our  navy,  he 
said  that  it  would  be  a  vessel  of  special  type^ — the  shape  to 
he  determined  by  experiment^ — but  with  no  specialty  of  fonn 
essential,  capable  of  navigating  not  only  on  the  surface  as  an 
ordinary  ship,  but  also  beneath  the  surface  of  the  sea,  and 
continuing  its  course  in  a  direct  line  for  the  object  it  was 
desired  to  reach,  while  retaining  stability  in  every  sense,  and 
being  under  the  complete  control  of  its  commander ;  and 
besides  conforming  with  these  conditions  it  must  possess  the 
maximum  of  speed,  safety,  offensive  power,  and  habitability, 
a  trustworthy  means  of  propulsion,  and  a  complete  inde- 
pendence of  all  exterior  help  while  in  action.  He  then  gave 
a  description  of  the  chief  forms  adopted  in  the  construction 
of  sub-aqueous  vesels  and  illustrated  his  remarks  with  a 
number  of  lantern  slides.  Having  dealt  with  the  question  of 
stability,  which  he  said  in  the  case  of  submarines  was 
governed  by  their  reserve  of  buoya.ncy  when  submei'ged,  ho 
remarked  tliat  one  of  the  causes  which  would  lead  to  the  sub- 
marine boat  being  increased  in  size  would  be  the  necessity  of 
adding  to  its  very  meagre  armament,  for  at  present  submer- 
sibles  were  the  least  armed  warships  in  the  world.  As  to 
speed,  he  thought  there  was  no  reason  why  a  large  submer- 
sible should  not  have  a  surface  speed  of  26  or  even  .30  knots. 
To  the  speed  under  water  he  attached  but  small  importance  j 
to  the  armoured  and  armed  submersible  of  the  future  the 
present  "  totally  submerged "  speed  of  seven  or  eight 
nautical  miles  would  be  ample.  All  the  quick  work  would  be 
executed  on  the  surface  after  the  manner  of  torpedo-boat 
destroyers.  As  the  submersible  increased  in  size,  so  would 
tlie  time  required  for  conqjlete  submergence  become  longer. 
Hence,  to  protect  itself  against  torpedo  boats  or  destroyers 
during  the  filling  of  tanks,  there  must  be  a  quick-firmg 
armament.  In  fact  tliey  would  be  destroyers,  but  capable  of 
submergence,  "  fully  "  if  badly  pressed,  partly  "  for  enter- 
ing action,  and  thus  presenting  as  small  a  target  as  possible. 
He  then  dealt  with  the  provisions  for  the  comfort  and  safety 
of  the  crew  in  time  of  peace.  Our  submarines  were  now  open 
from  end  to  end,  and  hence  a  single  breach  filled  the  whole 
vessel.  Tliey  might  very  easily  be  subdivided  into  seven 
or  eight  entirely  separate  compartments,  and  a  detachable 
safety  boat,  capable  of  holding  the  entire  crew  and  possessed 
of  sufficient  buoyancy  to  rise  when  detached  to  the  surface, 
could  easily  be  fitted.  In  the  event  of  our  submarines  being 
entangled  at  the  sea  bottom  their  commanders  had  no  means 
of  informing  their  friends  above  of  their  predicament.  He 
suggested  that  the  boats  should  be  fitted  witli  one  or  more 
small  buoys  capable  of  being  freed  by  the  withdrawal  of  a 
retaining  rod,  and  connected  telephonically  with  the  interior. 
He  afterwards  gave  details  of  his  own  idea  for  a  small 
armoured  submersible.  In  his  opinion  we  were  on  the  eve  of 
a  revolution  in  naval  construction,  and  he  considered  that  in 
the  near  future  we  should  hear  of  submarines,  or  rather  sub- 
mersibles,  of  thousands  of  tons. 

Captain  H.  H.  S.  Bacon,  Inspecting  Ca])tain  of  Submarine 
Boats,  in  oiJening  the  discussion  which  followed,  re:narked 
that  the  question  before  them  was  not  merely  one  of  opinion 
as  to  whether  larger  sul)marines  were  necessary  to  the  navies 
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of  the  world.  That  in  itself  was  important ;  but  they  had  to 
consider  the  inuumeraible  technicalities  and  difficulties  with 
which  the  whole  subject  bristled  innnediately  they  began  to 
talk  about  any  increase  in  size.  To  treat  adequately  a  sub- 
ject of  that  sort  one  required  both  practical  and  theoretical 
knowledge.  The  reader  of  the  paper  could  not  have  prac- 
tical knowledge,  because  that  was  only  a  luxury  which 
governments  could  atfoi-d.  and  that  he  had  no  theoretical 
knowledge  was  clear  from  his  statement  that  he  was  not  a 
naval  constructor.  In  spite  of  this  absence  of  both  practical 
and  theoretical  knowledge,  the  lecturer  attacked  the  subject 
without  a  sign  of  hesitation  and  with  perfect  confidence  in 
his  own  ideas  for  settling  questions  which  had  been  occupy- 
ing the  earnest  attention  of  many  minds  for  a  considerable 
Dumber  of  years.  Captain  Bacon  then  proceeded  to  criticise 
lie  paper  in  detail.  No'  distinction,  lie  pointed  out,  had 
been  drawn  by  Mr.  Burgoyne  between  surface  and  sub- 
merged speed.  If  they  had  the  maximum  of  surface  speed 
tliey  could  not  get  the  maximum  of  submerged  speed.  In 
the  same  way  range  of  action  on  the  surface  was  antagonistic 
to  range  of  action  below  the  water.  The  whole  future  of 
the  submarine  depended  upon  the  proportion  of  balance 
which  was  desired  in  these  and  other  respects.  The  most 
hnportant  consideration  which  tended  to  limit  the  size  of 
submarines  had  not  been  mentioned  at  all — the  question  of 
submerged  horse  power.  As  the  size  was  increased  the 
battery  power  must  be  increased  rata,  so  as  to  pre- 
serve the  speed  that  the  small  boats  originally  had.  That 
was  really  the  whole  question  on  which  the  size  of  submarine 
boats  hinged.  The  lecturer's  statement  that  the  submarine 
of  the  future  would  cany  guns  had  nothing  new  about  it. 
That  submarines  would  cany  guns  was  certain  ;  the  only 
question  was,  How  would  they  carry  them  1  On  the  question 
of  providing  safety  appliances  he  chiefly  took  exception  to 
the  lecturer's  use  of  the  word  "  easily."  If  sucli  things 
could  be  easily  done  they  would  be  done.  They  had  been 
told  that  water-tight  compartments  could  be  put  in  veiy 
easily.  He  denied  that  that  was  the  case.  Th.ere  was 
an  enormous  number  of  considerations  which  had  to  be 
taken  into  account.  Commenting  on  the  lecturer's  advocacy 
of  certain  automatic  arrangements.  Captain  Bacon  said  that 
in  the  submarine  boat  of  practical  use  they  would  find  a 
clean  sweep  made  of  automatic  arrangements.  So  long 
as  there  were  men  with  brains  inside  a  submarine  boat  it 
was  better  to  trust  to  them  than  to  machineiy,  which  was 
liable  tO'  go  wrong.  In  conclusion,  he  said  that  the  paper 
was  not  one  which  should  be  given  the  cachet  of  having  been 
read  before  that  institution  without  serious  objection  being- 
taken  to  many  of  the  statements  Avhich  it  contained. 

Mr.  S.  W.  Barnaby  said  that  although  the  lecturer  could 
not  be  regarded  as  an  authority  on  the  subject,  yet  they  must 
all  feel  grateful  to  him  for  the  great  pains  which  he  had 
evidently  taken  to  furnish  them  with  information  respecting 
submarine  boats. 

Captain  Bacon  remarked  that  as  an  historical  lecturer  he 
agreed  that  no  one  could  do  better  than  Mr.  Burgoyne,  but 
when  he  departed  from  history  it  was  another  thing. 

Mr.  Barnaby,  continuing,  said  they  must  all  admit  that 
Captain  Bacon  was  the  greatest  authority  in  this  country  on 
the  subject.  He  observed,  with  regard  toi  the  question  of 
engine  power,  that  it  was  one  of  great  importance.  Efforts 
had  been  made  to  get  rid  of  the  duplication  of  the  source 
of  power,  and  to  make  one  serve  both  for  surface  and  sub- 
merged running.  Great  difficulties  were  involved,  and  for 
the  present  they  did  not  feel  cei-tain  that  it  could  be  done. 

Admiral  the  Hon.  Sir  E.  Fremantle  agreed  with  the  pre- 
vious speaker  in  thinking  that  they  should  be  grateful  to 
Mr.  Burgoyne  for  the  information  on  submarine  boats  laid 
before  the  meeting.  As  regarded  the  main  facts  stated— 
quite  apart  from  the  theories — he  thought  that  they  might 
dejiend  on  them.  He  did  not  himself  believe  that  they 
would  ever  have  submarines  with  guns  to  any  extent,  and  it 
would  seem  to  b©  impossible  to  have  them  with  an  extreme 


surface  speed.  If  the  boats  were  to  have  great  speed  they 
could  not  have  equal  strength  or  capacity  in  other  respects. 
He  was  convinced  that  the  Admiralty  were  quite  right  in 
keeping  what  they  were  doing  as  secret  as  possible. 

The  Chairman  said  that  he  agreed  with  Captain  Bacon 
that  the  most  serious  defects  of  the  paper  arose  from  the 
limited  knowledge  which  Mr.  Burgoyne  confessed  to  have  oi 
the  principles  of  construction ;  and,  speaking  as  a  naval 
architect,  he  should  be  soriy  to  endorse  some  of  the 
lecturer's  views.  They  must,  however,  distinguish  between 
Mr.  Burgoyne's  facts  and  his  opinions.  As  to  stability,  he 
had  confused  the  two  senses  in  which  the  word  must  be 
applied  to  submarines.  They  spoke  of  stability,  ordinarily, 
in  regard  to  ships  as  measuring  their  power  of  resistance  to 
inclination.  A  submerged  vessel  was  the  simplest  problem 
one  had  to  deal  with  from  that  point  of  view.  A  vessel 
wholly  submerged  gave  exactly  the  same  resistance  to 
inclination  in  whatever  direction  they  intended  to  incline 
her.  A  vessel  at  the  surface  had  immensely  greater  longi- 
tudinal stability  than  transversal  stability.  Mr.  Burgoyne 
used  the  term  stability  in  another  sense^ — namely,  stability 
in  maintenance  of  course.  It  was  an  important  matter,  in 
relation  to  submarine  vessels,  that  they  should  keep  their 
level  or  depth.  Tliat  problem  had  been  one  of  considerable 
difficulty  in  the  past,  but  Captain  Bacon,  who  possessed  such 
large  expei'ience  of  the  subject,  had  informed  them  that  it 
had  been  surmounted.  It  was  not  so  long  ago,  however, 
when  it  was  a  real  difficulty  and  one  involving  considerable 
danger.  In  that  connection  it  was  important  to  notice  that 
the  question  of  speed  below  the  surface  could  not  be  dis- 
sociated from  the  risks  of  going  to  veiy  considerable  depths 
in  short  times  if  high  speeds  were  attempted  and  there  was 
the  least  departure  from  a  level  keel.  He  believed  that  it 
was  a  simple  fact  that  Mr.  Holland,  the  American  inventor, 
who  had  devoted  many  years  of  his  life  to  this  subject,  was 
always  particularly  careful  not  to  make  his  experiments  in 
deep  water.  Everything  in  this  matter,  as  in  fact,  in  all 
ship  construction,  depended  on  estimates  of  weight.  The 
civil  architect  and  engineer  who  did  constructional  work  on 
land  had  to  think  of  strength  and  stability  and  weight,  but 
lie  had  not  to  float  the  thing  ;  but  the  shipbuilder  had,  and 
he  must  always  ask  himself,  "  Will  it  float  ?  "  He  was  con- 
fident of  this,  that  if  Mr.  Burgoyne  built  the  vessel  he  had 
outlined  in  his  paper  she  would  go>  to  the  bottom.  The  man 
who  went  under  water  took  a  big  risk.  The  provision  of 
safety  appliances  might  be  a  slight  gain,  but  a  small  crevice 
at  a  moderate  depth  would  let  in  such  huge  quantities  of 
water  so  rapidly  that  there  wonld  be  no  time  to  do  anything. 
It  was  a  great  mercy,  in  son;e  'pspects,  that  it  should  be  so. 

Mr.  Bui-goyne,  replying  to  tlie  discussion,  expressed  his 
satisfaction  at  having  induced  Captain  Bacon  to  say  some- 
thing on  the  question,  a  thing  which  he  had  unsuccessfully 
endeavoured  to  achieve  for  years.  Captain  Bacon  forgot 
that  in  his  paper  he  (Mi-.  Burgoyne)  was  talking  about  the 
submarine  of  the  future  and  not  of  the  puny  vessels  which 
Captain  Bacon  toyed  with  at  Portsmouth.  He  further  said 
that  a  single  engine  for  surface  and  submarine  work  was 
being  placed  in  the  Glauco,  which  was  being  built  at  Venice. 


The  project  of  building  a  tunnel  underneath  the  river  Elbe 
at  Hamburg,  so  as  to  provide  a  more  satisfactory  connection 
between  the  two  sides  of  the  harbour,  seems  likely  to  be  carried 
into  effect  at  an  early  date,  and  the  work  will,  it  is  stated,  be 
undertaken  by  a  Frankfort  firm  for  about  =£425,000. 

An  Internal ional  Industrial  Exhibition  will  be  opened  at 
Capetown  in  November,  1904,  and  remain  open  for  a  period  of 
three  months.  The  Government  of  the  Colony  intend  to  make 
a  comprehensive  official  exhibit  of  local  products,  and  are 
further  offering  special  prizes  for  light  locomotives,  motor  cars, 
and  other  macliinery.  Tlie  exhibition  grounds  will  be 
constituted  a  "  bonded  store,"  and  any  duty  paid  on  goods  not 
sold  will  be  refunded  on  their  re-sliipment.  Further  particulars 
can  be  obtained  on  application  to  the  Trades,  Markets,  and 
Exhibitions  Limited,  Palmerston  House,  Old  Broad  Street,  E.G. 
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NEW    WATER  GAUGE. 


A  NEW  self-cleansing  automatic  water  gauge  that  has  been 
subjected  to  practical  test,  and  found  to  woi'k  veiy  satis- 
factorily during  a  long  voyage  to  the  East,  has  now  been 
introduced  by  the  Bell's  Asbestos  Company  Limited,  Soutii- 
wark  Street.  London.  It  is  to  be  known  as  Parker's  patent 
automatic  water  gauge.  The  construction  will  be  clear 
from  the  illustrations.  A  peculiarity  of  the  gauge  is  that 
when  the  tiy  cock  is  opened  the  water  rushes  upwards 
with  a.  rapid  rotarj^  motion  through  the  gauge  glass  and 
down  through  a  metallic  pipe,  before  it  reaches  the  outlet. 
The  glass  is  thus  thoroughly  cleaned  through  each  thne 
the  tiy  cock  is  turned  on  and  the  glass  is  left  quite  clean. 
A  correct  water  line  can,  therefore,  always  be  seen  at  a 
glance.  Owing  to  the  fact  that,  contrary  to  the  usual 
gauge,  the  glass  is  not  subjected  to  sudden  changes  of 


temperature  when  blown  through,  the  life  of  the  glass 
is  greatly  increased.  In  the  event  of  a  glass  breaking, 
steam  and  water  are  simultaneously  and  automatically  cut 
off  at  top  and  bottom  cocks,  without  liability  of  trapping 
false  water.  Tliis  action  is  so  silent  that  the  precaution 
is  made  to  provide  for  the  ejection  of  a  small  warning 
jet  of  steam  to  atmosphere.  All  valves  and  seats  are 
tlioroughly  washed  with  water  at  each  blow-through, 
thereby  ensuring  a  certain  cut  off  when  a  glass  breaks. 


The  naval  manoeuvres  will  begin  on  July  19tli.  After  the 
preliminary  cruise  there  will  be,  sn  it  is  said,  a  month's  "war  " 
round  the  Cornish  coast.  We  are  a  little  sceptical  as  to  the 
duration  of  operations — a  week  is  more  probable. 

At  the  45tli  general  meeting  of  the  German  Engineers' 
Association,  the  Gra.shof  medal,  instituted  in  honour  of  the 
founder  of  the  association,  was  unanimously  conferred  on  the 
two  pioneers  of  the  modem  steam  turbine,  viz.,  the  Hon.  C.  A. 
Parsons,  of  Newcastle-on-Tyne,  and  Dr.  de  Laval,  of 
Stockholm. 


"The  Naval  Pocket  Book."  Edited  by  Sir  W.  Laird 
Clowes.  9th  year.  Messrs.  W.  Thacker  and  Company, 
2,  Creed  Lane,  London.    Price  7s.  Gd.  net. 

Tins  useful  little  work  appears  in  its  now  well-known  form, 
and  again  bears,  we  no'te.  the  name  of  Sir  W.  Laird  Clowes 
as  its  responsible  editor.  The  book,  though  growing,  may 
still  be  accurately  described  as  a  pocket  book,  and,  at  a 
moderate  price,  contains  a  wealth  of  information  regarding 
things  naval,  which  renders  it  unique  in  its  own  line,  and 
well  able  to  compete  with  its  more  pretentious  rivals.  An 
article  on  the  Progress  of  the  Submarine,  with  adjacent 
tables,  is  a  novel  and  useful  feature. 

The  accuracy  of  the  various  tables  appears  to  be  well 
niaintained,  though  slips  are  pro^bably  inevitable.  Tims, 
for  instance,  the  destroj^er  Express  was  not  built  at  Fairfield, 
but  at  Laird's ;  furthermore,  it  is  somewhat  misleading  to 
include  the  Parsons  Marine  Steam  Turbine  Company  in  a 
table  headed Builders  of  Destroyers."  Again,  one  or  two 
misprints  appear  to  have  crept  into  the  list  of  auxiliary 
steamers ;  on  page  4-39,  belonging  to  our  gallant  friends, 
the  Japanese,  Kanagava  should  be  Kanagawa,  and 
Kamakuni  should  be  Kamakura  (?).  Under  Natal  appears 
the  Sir  John,  a  twin-screw  tug; this  is  correct  so  far  as  it 
goes,  but  we  believe  enquiry  would  quickly  disclose  the 
existence  of  a  sister  vessel. 

With  regard  to  the  Drake  class,  the  fact  that  an  alteration 
in  the  propellers  has  resulted  in  some  cases  in  a  speed  of 
'24:  knots  appears  worthy  of  a  note,  similar  to  that  relating 
to  the  speed  of  the  County  class.  The  illustration,  more- 
over, of  a  typical  vessel  of  this  class  looks  somewhat  strange 
with  the  unbalanced  rudder  shown  ;  certainly  the  Good 
Hope,  the  only  one  of  the  class  with  which  the  writer  is 
personally  acquainted,  was  fitted  with  a.  balanced  rudder 
soanething  of  the  type  shown,  applied  to  the  Counties 
and  Cressys. 

These  inaccuracies  are,  after  all,  but  minor  blemishes, 
the  general  excellence  of  the  work  being  in  no  way  affected ; 
we  can  conscientiously  recommend  the  book  to  all  as  a 
tlioroughly  soutid  work  of  reference. 


"  Elementary  Manual  of  Steam  and  the  Steam  Engine." 
By  Prof.  Andrew  Jamieson.  10th  Edition.  London  : 
Messrs.  Chas.  Criffin  and  Company  Limited.  Price 
.3s.  6d. 

Tiii.s  popular  -  text-book  for  apprentices  and  elementary 
students  has  been  thorouglily  revised  and  brought  up  to 
date  by  the  inclusion  of  descriptions  of  steam  turbines  and 
modern  engine  details.  The  Science  and  Art  Examination 
questions  of  the  last  twelve  years,  as  well  as  those  of  the 
Board  of  Education  up  to  1903,  have  been  allocated  as  far 
as  possible  to  the  chapters  to  which  they  belong.  A  coloured 
plate  illustrating  in  detail  a  recent  type  of  Lancashire 
boiler  witli  corrugated  flues  has  been  added  as  froutis-plate. 
The  book  is  excellently  suited  for  the  young  beginner. 


"  A  Technological  and  Scientific  Dictionary."  Edited 
by  G.  T.  Goodchild,  B.A.,  and  C.  F.  Tweeney,  and  pub- 
lished by  Messrs.  George  Newnes  Limited,  London. 
Part  III.    Price  Is.  net. 

Tms  work  is  being  issued  in  monthly  parts.  As  its  title 
indicates,  it  is  purely  of  a  technical  nature,  and  from  the 
number  under  review,  which  is  fairly  well  illusti'ated,  it 
promises  to  be  a  very  useful  addition  to  the  library  of  the 
scientific  student  and  technologist. 
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150-TON    SHIPYARD  CRANE. 


A  VERT  fine  crane  has  been  erected  at  Vickers'  yard,  a  view 
of  which  will  be  found  herewith.  It  is  capablei  of  liftmg, 
with  the  large  block,  150  tons.  Its  great  height  above 
the  ground,  and  the  long  radius  of  the  tr'aveller,  make  it 
a  splendid  adjunct  to  a.  modern  marine  engineering  works. 

It  is  electrically  driven,  and  is  the  only  one  of  its  type 
in  England.  Note  should  bo  taken  of  the  very  distinctive 
design  of  it.  The  photograph  also  shows  H.M.  ships  Triumph 
and  Dominion,  also  a  90  ton  hydraulic  jib  crane,  and  a 
smaller  jib,  also  worked  by  water  power. 


50,000  tons  of  concrete  have  been  put  in  to  form  a  retaining 
wall,  and  about  5,000  tons  of  steel  have  been  used  in 
erecting  new  overhead  transporting  gear.  The  engine 
works  have  also  had  to  be  enlarged  and  re-modelled.  The 
overhead  gear  is  clearly  illustrated  in  the  illustrations. 

The  hundredth  turret,  named  the  Whateley  Hall,  has  been 
built  to  the  order  of  Mr.  Edward  Nicoll,  of  Cardifi",  the 
general  manager  of  the  Whateley  Hall  and  other  steamshii) 
companies.  She  is  to  carry  6,200  tons  dead  weight  on  a 
draught  of  22  ft.  6in.,  and  to  have  a  loaded  speed  of  9 
knots,  with  1,."550  I.H.P.  In  comparing  this  vessel  with 
tile  first  of  her  class,  it  is  found  that  she  is  double  the  size, 


! 
1 

 I- 

NEW  CRANE  AT  VICKERS'  YARD,  SHOWING  H.M.  BATTLESHIPS  TRIUMPH  AND  DOMINION. 


THE   TURRET  STEAMER. 


We  are  able  by  courtesy  of  Messrs.  W.  Doxford  and  Sons  to 
illustrate  scenes  connected  with  the  launch  of  their 
hundredth  turret  steamer,  which  evidences  the  great  success 
this  firm  liave  attained  in  the  entei'prise  imdertaken  by 
them  some  ten  years  ago,  when  they  acquired  the  patent 
for,  and  started  ti)  build,  the  first  of  a  type  of  cargo  steamer 
which  constituted  a  radical  departure.  The  turret  steamer 
wa.s  at  first  received  with  considei'able  prejudice  in 
shipbuilding  circles,  but  even  in  the  fii  st  j'ear  of  the  venture 
Messrs.  Doixford  and  Sons  built  about  half-a-dozen  vessels  of 
the  type,  aggregatiiig  about  21,000  tons.  It  is  reckoned 
that  in  the  cftnst  ruction  of  the  hundred  steamers  about 
£1,000,000  has  been  invested,  out  of  which  about  £1,500.000 
has  been  paid  by  the  firm  in  wages.  Last  year  the  finn 
launched  ten  steamers  ,the  gross  registered  tonnage  being 
about  39,860  tons,  the  vessels  varying  from  3,500  to  6,500 

tO'IlS. 

The  continued  growth  of  the  business  has  necessitated 
extensive  alterations  to  the  works.  Three  additional  large 
Vjerths  have  been  provided  for  building  vessels  up  to  20,000 
tons  capacity,  and  on  these  new  berths  the  builders  have 
made  preparations  to  lay  down  large  steamers  for  the  Clan 
and  other  lines.    To  make  these  new  berths  possible  some 


with  an  increase  of  only  4  ft.  in  draught,  has  taken  three 
months  to  build,  against  six  months  for  the  smaller  vessel, 
has  been  built  to  British  Coi-poration  and  Bureau  Veritas 
survey,  as  was  the  case  with  the  first  vessel,  the  hundredth 
vessel  having  been  built  before  the  opposition  of  Lloyd's 
Register  had  been  overcome.  It  is  reported,  however,  that 
this  opposition  has  heeii  removed,  and  that  the  builders  ai'e 
constructing  several  vessels  to  Lloyd's  classification. 

Altogether  the  launch  of  the  Whateley  Hall  has  been  the 
crowning  event  of  a  long  and  persistent  strife  against  pre- 
judice and  opposition,  and  Messrs.  Doxford  and  Sons  are  to 
be  congratulated  upo'ii  their  successful  and  prosperous 
achievement. 


A  NEW  liiTidino-  g'lin  has  recently  been  introduced  into  the 
Austrian  navy.  It  is  the  product  of  the  Skoda  Works,  Pilsen, 
and  is  entirely  of  Austrian  manufacture,  says  the  MiUlar 
\Vi>r/ii'>iblatt.  It  is  a  2'6  in.  gun  of  nickel  steel,  and  is  18 
calibres  in  length.  The  barrel  recoils  on  the  carriage,  aJid  its 
support  moves  on  a  pivot.  The  system  of  laying  the  gun  is 
that  of  the  Austrian  field  gun,  and  the  elevation  is  effected  by 
two  concentric  screws.  The  barrel  weighs  2821b.,  the  carriage 
1911b.,  the  bi-ake  16  51b,  the  axle  48-5  lb.,  each  wheel  55  lb., 
gun  and  carriage  793'61b.,  the  limber  with  48  rounds,  consist- 
ing of  16  shells  and  32  shrapnel,  9701b.  The  whole  can  be 
drawn  by  ten  men.  The  weight  of  the  projectile  is  8"8  lb.,  and 
the  muzzle  velocity  1,050  ft. 
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VIEWS  OF  THE  LAUNCH  OF  THE  WHATELEV  HALL.  THE  HUNDREDTH 


TURRET  STEAMER  BUILT  BY  MESSRS.  DOXFORD  AND  SONS. 
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SHIPS'  COMPOSITION.* 

{Concluded  from  page  651,  vol.  xxi.r.) 

I  WILL  now  proceed  to  refer  to  the  anti-corrosive  properties 
of  compositions.  Many  shipowners  and  superintendents, 
wlien  seeing  a  ship  which  presented  a  rusty  bottom,  have 
ascribed  the  rust  to  the  presence  of  deleterious  substances  in 
the  composition ;  this  accusation  lias  been  justified  only 
in  the  rarest  instances.  Ships  painted  with  ordinary  oil 
paint  show  consider-ably  more  loist  than  those  painted  with 
compositions,  and  this  rust  is  almost  invariably  due  to  the 
presence  of  moisture  on  the  sui'face  of  the  plate  before  the 
paint  or  composition  was  applied.  The  painting  of  ships 
is  generally  done  in  the  daytime,  when  the  temperature 
suiToimding  the  vessel  is  about  10  to  20  deg.  higher  than 
the  body  of  tlie  ship.  As  a  consequence  moisture  is 
generally  present  on  a  ship's  plates  while  she  is  being 
coated  ;  the  quick-drying  varnish  paints  which  are  used 
as  a  priming  in  connection  with  the  anti-fouling  are,  how- 
ever, particularly  well  adapted  to  prevent  damage  from  the 
presence  of  this  moisture,  for  during  application  the 
moisture  becomes  mixed  with  the  paint  and  evaporates  with 
the  light  hydrocarbons  which  are  generally  contained  in  the 
paint :  this  is  a  similar  process  to  the  one  chemists  use  to 
remove  the  moistui-e  out  of  glass  tubes,  which  they  rinse  out 
with  alcohol,  and  with  the  alcohol  any  moisture  which  may 
be  present  will  evaporate.  Professor  Lewes,  in  his  paper 
of  1889,  pointed  out  another  effect  of  the  application  of  a 
quick-diying  paint  of  this  nature,  which  is  a  further  cooling 
of  the  metal  due  to  rapid  evaporation  and  the  further  deposit- 
ing of  moisture  on  it,  but  this  moisture  would  naturally 
deposit  on  the  paint  and  not  on  the  iron,  and  could  tliere- 
foi*e  cause  no  damage. 

I  have  during  the  last,  fifteen  tO'  twenty  years  observed  in 
regard  to  vessels  which  have  been  regularly  painted  with 
compositions  containing  both  copper  and  mercuiy,  that 
their  outer  hull  is  certainly  in  a  remarkable  state  of  pre- 
servation, so  that,  the  edges  of  the  plates  are  almost  as  sharp 
as  on  the  day  the  vessels  were  launched. 

A  great  deal  has  been  said  from  time  tO'  time  about  the 
deleterious  effect  of  copper  compounds,  and  I  would  like 
to  give  my  views  on  this  subject.  Copper  may  be  used 
in  various  forms,  as  a  metallic  powder,  as  oxide  of  copper, 
and  in  the  form  of  cj^anide,  arsenite,  etc.,  also'  as  a  copper 
soap  or  resinate.  I  have  taken  the  trouble  to  ascertain 
the  relative  strength  of  galvanic  current  produced  by  these 
different  forms  of  copper  as  follows  :  — 

I  connected  blocks  of  the  various  forms  of  copper  with 
an  iron  plate  and  immersed  them  in  sea  water.  The  galvano- 
meter showed  metalliic  copper  60  deg.,  oxide  of  copper 
6  deg.,  cyanide  and  arsenite  of  copper  and  other  similar 
compounds  2  deg.  As  far  as  I  know  metallic  copper  is  not 
being  used  in  this  country  in  the  manufacture  of  ships'  com- 
jjositions,  but  if  it  were,  it  would  undoubtedly  be  very 
deleterious  tO'  iron  and  steel  ships.  Oxide  of  copjier  can,  I 
think,  be  sufficiently  insulated  by  the  usual  priming  coating, 
but  I  consider  it  desirable  that  the  percentage  of  oxide  of 
co])per  in  a  composition  should  be  limited  as  far  as  possible. 
The  other  compounds,  I  consider,  may  be  used  freely  and 
without  injuiy,  because,  being  mixed  as  a  vamish  paint  and 
suiTounded  bj'^  a  thin  layer  of  linseed  oil  and  gums,  their 
particles,  in  my  opinion,  are  sufficiently  insulated  to  pre^ 
vent  the  formation  of  a  galvanic  current  with 
the  ship's  hull.  I  have  so  often  referred  to 
damage  by  galvanic  current,  Avith  which  no  doubt 
the  great  majority  of  my  audience  are  familiar,  that  I, 
nevertheless,  deem  it  desirable  to  explain  the  physical 
changes  produced  by  it.  If  a  piece  of  iron  and  a  piece  of 
copper  are  connected  to  one  another,  the  iron  becomes 
electro-positive  and  tlie  copper  electro-negative.  If  they 
are  placed  in  sea  water  the  galvanic  current  which  arises 

*  Re.id  at  tlie  Spring  Meeting  of  tbo  Forty-fifth  Session  of  the  Institut'ou 
of  Naval  Architects,  March,  1004, 


between  them  decomposes  the  sea  water;  the  hydrogen 
gathers  to  tlie  copper  and  protects  it  against  destruction, 
while  the  oxygen  is  attracted  to  the  iron  and  causes  it  to 
oxidise  or  disintegrate. 

A  galvanic  current  arises  between  all  metals  which  are 
electro-positive  or  electro-negative  to  one  another,  and  this 
is  practically  the  case  with  any  two  metals  you  can  connect 
together.  This  galvanic  cuirent  is  a  powerful  predisposing 
influence  to  the  disintegration  of  that  metal  which  is  electro- 
positive to  the  other,  provided  that  direct  means,  such  as 
acids,  sea  water,  damp  air,  or  destructive  gases  which  would 
have  a  disintegrating  effect  on  that  metal,  are  in  contact 
with  the  same.  But  if  tlie  two  metals  were  covered  with 
paint  or  composition,  or  with  another  means  of  protecting 
them  against  such  disintegrating  agents,  the  fact  of  their 
being  in  contact  would  not.  cause  the  destruction  of  either. 

Professor  Lewes  in  his  paper  of  1889  points  out  that  com- 
positions containing  copper  compounds  may  cause  serious 
injuiy  in  so  far  as  these  copper  compounds  dissolve  in  sea 
water,  and  form  oxichloride  of  copper  solution,  which  may 
be  electro-deposited  as  metallic  copper  in  places  where  the 
iron  surface  of  the  vessel  has  been  chafed,  and  would  there 
set  up  galvanic  action.  Theoreticall}^  this  is  undoubtedly 
correcti,  but  in  practice  I  have  found  no  material  damage 
to  any  of  the  many  vessels  which,  to  my  knowledge,  have 
been  for  many  j-ears  coated  with  compositions  containing 
copper  compounds.  This  is  probably  due  to  the  circum- 
stance that  the  zone  or  film  of  chloride  solution  is  so 
infinitesimal  in  its  depth  that,  as  a  matter  of  fact,  it  is 
hardly  removed  by  the  ship's  passage  through  the  water. 
A  friend  of  mine  made  some  experiments  in  Trieste 
Harbour  wliich  seemed  to  bear  this  out ;  he  coated  a  plate 
with  composition  containing  a  large  percentage  of  cyanide 
of  copper,  and  fastened  half  an  inch  from  this  plate  a  piece 
of  bare  iron,  and  immersed  these  in  the  sea  in  a  strong 
current,  so  that  the  water  washed  from  the  plate  towards 
the  ))iece  of  iron.  After  several  months  of  immersion 
he  carefully  examined  the  piece  of  iron,  and 
could  find  no  traces  of  metallic  copper  on  its 
surfiTce.  But  if  metallic  copper  did  deposit  in  the 
manner  described  by  Professor  Lewes,  it  would,  on  the 
next  docking,  be  covered  by  a  priming  coat,  and  be  there- 
upon isolated  froin  sea  water,  and  it  would  thus  be  unable 
to  exert  its  destructive  effect  on  the  iron. 

While  I  am  on  this  subject  I  might  also  refer  to  the 
question  of  bronze  projiellers.  I  find  that  shipoAvners  are 
not  in  the  habit  of  coating  these  with  composition,  although 
nearly  all  varnish  paints  adhere  well  to  every  part  of  a 
pi'opeller,  except  about  a  square  foot  on  the  back  of  each 
blade,  where  tliCi  dead  water  gathers  and  where  they  wear 
off.  I  frequently  notice  that  these  bronze  propellers  ai'e 
covered  with  grass  or  small  acorn  shells,  which  fact  must 
considerably  detract  from  their  efficiency,  and  from  the 
vessel's  speed.  I  also  notice  that  pieces  of  zinc  are  fastened 
close  tO'  the  stern  to  exhaust  the  galvanic  current  which 
forms  between  the  iron  of  the  ship's  hull  and  the  bronze 
propellers,  and  which  would  othenvise  damage,  the  ship's 
liull.  It  is  natural  that  while  a  galvanic  current  exists 
between  the  bronze  propeller  and  the  ship's  hull  or  the  zinc 
plates  attached  to  the  ship,  the  bronze  of  the  propeller 
ceases  to  disintegrate  or  to  be  anti-fouling.  and  that  it  will 
be  covered  with  a  growth  if  the  vessel  is  in  a  fouling  port. 
By  applying  the  usual  two  coats  of  varnish  paint  this  fouling 
of  the  propeller  can  be  prevented,  and,  moreover,  the 
strength  of  the  galvanic  cttrrent  set  up  between  it  and  the 
sliip's  hull  can  be  reduced  to  a  minimum,  as  the  exposed 
surface  of  bronze  would  be  only  2  per  cent  or  3  per  cent  of 
what  it  is  when  the  propeller  is  not  painted.  For  this 
reason,  it  must  be  apparent  that  bronze  propellers  should 
invariably  be  painted  with  anti-fouling  composition.  If  it 
is  desired  to  have  tliese  compositions  of  a  light  colour, 
manufacturers  could  no  doubt  supply  a  s]3ecial  light-coloured 
composition  wliicli  would  adhere  as  well  as  the  others. 
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In  speaking  about  the  manufacture  of  anti-fouling  com- 
])ositions,  I  have  not,  so  far,  i-eferred  to  the  varnishes  with 
which  tliey  are  mostly  made.  The  first  effective  varnish 
paint  introduced  in  tliis  country  was  invented  in  Germany, 
and  introduced  about  the  year  1870.  It  consisted  chiefly 
of  a  shellac  solution,  which  was  mixed  with  linseed  oil  and 
oxide  of  iron,  and  depended  for  its  anti-fouling-  propei-ties 
on  oxide  of  mercury.  Tliis  paint  was,  at  that  time,  chiefly 
used  in  the  Atlantic  trade,  for  which  it  gave  excellent  and' 
reliable  results.  Shellac  solution,  however,  has  since  been 
superseded  in  this  country  by  other  varnishes  made  by  the 
hot  process,  whereby  the  linseed  oil  is  more  intimately  ad- 
mixed, and  these  latter  varnishes  are  also  more  adhesive 
and  produce  a  smoother  surface  than  shellac  varnish,  and, 
lastly,  they  disintegrate  somewhat  more  rapidly  under  the 
action  of  sea  water,  and  thu.s  enable  the  composition  to 
produce  a  larger  quantity  of  chloride  solution  during  a 
given  period.  The  preparation  of  these  vaniishes  plays  an 
important  part  in  the  manufacture  of  compositions,  and 
tliey  have  to  be  carefully  adjusted  to  the  quantity  of  anti- 
fouling  material  carried  in  them,  so  as  to  adapt  them  for  the 
various  trades  for  whicli  the  compositions  are  intended. 

I  might  in  this  connection  mention  that  nearly  all  com- 
positions applied  in  the  United  Kingdom  are  manufactured 
with  hydrocarbons  which  give  off  inflammable  gases  at 
ordinary  temperatures.  The  use  of  such  compositions  in 
the  open  air  or  in  the  dry  docks  is  practically  safe,  but 
they  are  neither  suitable  for  application  inside  a  vessel  nor 
are  they  fit  to  be  cairied  as  stores  or  as  cargoes  undei' 
deck  ;  for  this  reason  the  compositions  manufactured  for 
export  by  the  principal  firms  are  made  with  hydrocarbons, 
which  give  off  such  vapours  only  at  100  deg.  or  upwards  by 
Abel's  close  test,  and  these  compositions  may  be  safely 
carried  under  deck.  The  compositions  so  made  by  several 
firms  nave  been  certified  by  the  Board  of  Trade  for  ship- 
ment under  deck  of  British  vessels. 

As  already  stated,  the  manufacture  of  anti-fouling  com- 
positions is  carried  on  in  the  United  Kingdom  by  some 
seventy  firms.  During  the  year  1902  anti-fouling  com- 
positions were  applied  in  the  poi-ts  of  London,  Liverpool, 
Glasgow,  Newcastle,  and  Cardiff  to  4,863  vessels.  In  190-3 
tliere  were  4,766  vessels  so  coated.  The  export  of  anti- 
fouling  compositions  lies  almost  entirely  in  the  United 
Kingdom  and  Germany,  and  the  Ignited  Kingdom  has  at 
least  80  per  cent  of  the  total.  France  at  one  time  used  to 
export  considerable  quantities,  but  has  practically  ceased  to 
do  so  dui-ing  the  last  few  years. 

A  good  deal  of  interest  has  been  expressed,  since  the  intro- 
duction of  steel  ships,  in  the  painting  of  new  vessels.  The 
first  paint  applied  to  new  vessels  is  mostly  the  so-called 
builders'  paint,  to  which  I  refer  later.  This  paint  has  no 
capacity  for  firmly  adhering  to  the  close  grain  of  a  new 
steel  plate.  The  usual  priming  of  anti-fouling  composition 
has  also  often  been  tried  and  found  little  better.  These 
unsatisfactory  results  are  also  largely  due  to  the  bloom  and 
millscale  present  on  new  jilates,  and  to  moisture  frequently 
present  between  the  metal  and  the  paint. 

Tlie  navies  of  most  countries,  therefore,  specify  that  the 
plates  of  their  vessels,  before  being  riveted  into  position,  are 
to  ]je  pickled;  by  this  process  the  millscale  and  bloom  are 
removed,  and  the  surface  of  the  metal  is  sufficiently  broken 
to  give  the  paint  proper  adhesion.  Shipowners,  however, 
find  the  pickling  process  too  expensive,  and  several  of  them 
specify  that  their  vessels  are  to  be  launched  without  any 
paint  on  their  liottoms.  A  few  weeks  or  months  later,  after 
their  outfit  is  completed,  these  vessels  are  docked  and 
coated  with  three  coats  of  composition,  which  then  adlteres 
much  better.  1  consider  that  the  first  of  such  coats  should 
be  a  specially  prepared,  slow  di-ying  composition,  sufficiently 
liquid  to  mix  with  anj'-  rust  still  present  on  the  surface  of 
the  jjlate.  How  far  this  launching  without  paint  may  be 
adopted  on  the  Clyde,  where  the  water  contains  many 
impuiities,  is  to  be  questioned;  but,  generally,  this  process 


is  as  eft'ective  as  the  pickling,  and  considerably  cheaper; 
and  I  would  recommend  its  general  adoption  by  shipowners. 
The  usual  two  or  three  coats  of  builders'  paint  usually 
applied,  I  consider  to  be  labour  and  material  wasted,  as 
most  or  all  of  it  falls  off  during  the  first  year  or  two  of  a 
vessel's  existence,  taking  off  tlie  composition  with  it,  and 
necessitating  frequent  docking  and  repainting. 

The  only  portion  of  the  outside  of  a  vessel's  hull  difficult 
to  protect  against  rust  is  the  "  boot-top,"  or  the  portion 
l.'etween  the  light  load-line  and  deep  load  line.  For  this 
position  a  mixture  of  zinc  white,  red  lead,  and  boiled  oil  has 
generally  been  used,  because  the  anti-fouling  compositions 
do  not  stand  so  well  in  this  portion  of  the  vessel  as  in  that 
which  is  constantly  under  water.  Moreover,  the  bnot  top  is 
always  much  chafed  by  lighters,  fendei's,  quay  walls,  etc., 
wliile  the  vessel  is  in  port,  and  few  captains  care  to  recoat 
this  portion  with  composition,  partly  because  composition 
is  more  expensive  than  ordinray  paint,  partly  because 
the  sailors,  who  usually  recoat  the  boot-top  in  port,  are  not 
]iast  masters  in  the  art  of  applying  compositions,  and  lastly, 
because  most  compositions  are  liable  to  crack  by  long- 
exposure  to  the  atmosphere,  thus  letting  the  water  tlirough 
to  the  iron  or  steel  and  causing  iiist.  During  recent 
3'ears  coanposition  maimfacturers  have  made  special  quick- 
drying,  a)id,  at  same  time,  low-priced  boot-top  paints,  some 
of  which  also  have  anti-fouling  properties,  and  these  have 
lieen  largely  adopted  as  a  convenient  substitute.  The  boot- 
to]),  however,  is  a  part,  which  it  is  difficult  to  keep  free  from 
rust,  and  where,  after  twenty  years  of  trading,  many 
vessels  consequently  show  some  perceptilile  diminution  in 
the  thickness  of  their  plating.  I  would  like  now  to  pro- 
ceed to  the  question  of  protecting  the  inside  of  vessels. 
Almost  the  entire  destruction  of  a  vessel's  hull  proceeds 
from  the  inside  ;  the  usual  method  for  protecting  it  has 
been  as  follows  :  — 

The  inner  bottom,  in  ballast  tanks  and  bilges,  is  covered 
with  Portland  cement ;  tank  bearers,  keelsons,  and  the 
under  side  of  tank  tops,  sometimes  with  a  coat  of  red  oxide, 
sometimes  with  nothing  at  all ;  holds,  bunkers,  etc.,  with 
two  or  three  coats  of  builders'  paint.  I  will  now  explain 
what  is  generally  meant  by  builders'  paint,  such  as  is 
applied  as  a  first  coat.  I  do  not  wish  in  any  way  to 
criticise  shipbuilders  unfavourably,  but  I  can  boldly  state 
that  the  principal  qualification  of  builders'  paint  is  its  low 
price.  As  used  for  these  purposes  it  consists  mostly  of 
oxide  of  iron  ground  in  oil,  frequently  in  oil  and  water,  and 
guarantees  as  to  purity  are  rarely  demanded.  On  analysis 
it  will  be  found  that  this  so-called  oxide  often  consists  of 
about  20  per  cent  of  oxide  of  iron  and  80  per  cent  of  barj'tes 
and  other  adulterants.  Until  fifteen  or  twenty  years  ago 
red  lead  was  generally  used,  and  frequently  specified  by 
owners,  but,  having  proved  unsuitable  for  steel  ships,  oxide 
of  iron  of  the  quality  described  still  holds  sway.  Now 
oxide  of  iron  is  a  most  excellent  protective  for  steel,  but 
not  the  oxide  adulterated  as  above,  and  which  is  generally 
ajiplied  to  ships.  However  particular  a  sliipowner  or 
marine  superintendent  may  be  in  regard  to  the  details  of 
construction  and  outfit  of  his  vessel,  the  painting  clauses 
in  the  specification  mostly  receive  but  the  scantiest 
attention.  For  many  parts  of  the  vessel  the  builders'  paint 
is  the  onli/  paint  she  ever  receives,  and  when  it  has  worn  oft' 
there  is  nothing  left  to  prevent  the  destruction  of  the  metal. 
Now  in  a  vessel  which,  with  bronze  propellers,  copper 
piping,  and  seacocks,  a  steel  hull  and  iron  decks,  and  a 
large  amount  of  coal  _dust  in  her  bunkers,  and  which  is 
]iassing  through  the  water  at  a  high  rate  of  speed,  is  there- 
fore nothing  else  but  a  huge  galvanic  element,  the  des- 
truction of  those  parts  which  are  exposed  to  destructive 
agents,  such  as  sea  water,  bilge  water,  moist  air,  acids, 
which  are  formed  from  sugar  cargoes  and  other  fermenting 
substances,  must  naturally  be  an  enormous  one.  During 
the  last  two  decades  a  number  of  special  paints,  some  of 
them  of  bituminous  -character,  have  been  adopted  for  various 
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parts  of  vessels  and  have  undoubtedly  marked  a  decided 
progress  ;  still,  tliere  is  a  good  deal  of  improvement  possible 
in  the'  manufacture  of  these  compositions,  and  particularly 
in  their  a])])lication.  A  vessel's  holds,  for  instance,  are 
generally  painted  when  she  passes  through  her  classifi- 
cation survey ;  they  are  then  supposed  to  be  scaled  or 
cliiiiped,  and  all  rust  and  loose  paint,  removed.  As  a  matter 
fif  fact,  tliis  is  rarely  conscientiously  carried  out;  a  good 
deal  of  rust  is  often  left,  and  tvro  coats  of  oxide  of  iron  are 
mostly  a])])lied  over  it,  with  the  result  that  after  one  or 
two  years  a  thick  layer  of  rust  has  again  formed  under- 
neath tliei  paint.  This  formation  of  I'ust  underneath  the 
]iaint  is  also  hirgelv  due  to  the  alninst  invariable  presence 
of  moisture  in  the  suifa.ce  of  her  plating.  Quick  drying 
compositions  have  of  late  been  introduced  for  thei  holds  of 
ships,  and  by  the  ])rocess  of  evaporation  of  the  hydro- 
carbons contained  in  them,  no'  doubt  a  good  deal  of  the 
moisture  also  evaporates,  and  mitigates  to  some  extent  the 
damage  wliich  would  otlierwise  take  place  underneath  the 
paint  :  but  manv  of  these  quick-drying  varni.sh  jiaints  have 
no  power  of  I'csisting  atmospheric  influences,  and  are  there- 
fore in  the  long  run  unsuitable.  My  idea  of  protecting  the 
inside  of  a  vessel  from  the  bottom  upwards  would  be  the 
following :  First  of  all,  for  the  ship's  bottom  in  tanks, 
instead  of  using  cement  an  inch  or  more  thick,  and 
increasing  her  weight,  I  would  use  a  thick  coating  of  a 
suitable  bituminous  paint  applied  hot,  which  could  be  made 
of  sufficient  thickness  and  resistance  to  last  as  long  as  the 
ship  herself.  This  liituminous  substance  should  be  applied 
also  to  all  keelsons,  tank  bearers,  intercostals,  to  the  under 
side  of  the  tank  tops,  and  also  to  the  bunkers.  As  regards 
the  u])per  part  of  the  tank  tops,  these  are  generally  ]iro- 
tected  by  Stockholm  tar  sprinkled  with  Portland  cement  ;  a 
Ijituminous  coating  as  described  aljove  would,  however,  be 
moj'o  reliable.  The  tank  tops  under  tlio  boilers  and  engines 
should  1)0  covered  by  a  non-conducting  material,  so  as  to 
prevent  tlie  radiation  of  heat  from  the  boilers  into  this 
portion  of  the  vessel,  whicli  has  caused  so  much  destruction. 
I  believe  a  system  invented  l)y  Landreth,  of  jiassing  a  dry 
air  current  over  this  jiortion  of  the  vessel,  lias  also  resulted 
in  the  diminution  of  the  damage  wliicli  has  so  often  arisen 
here.  For  the  holds  I  consider  that  a  paint  or  composition 
should  be  used  whicli  will  eitlier  absorb  any  moisture  which 
may  be  present  on  the  metal  or  cause  it  to  evaporate.  A 
West  Hartlepool  gentleman,  lately  deceased,  invented  such 
a  paint,  which  meets  with  a  considei'able  sale  in,  many 
countries,  and  its  only  drawback  is  that  it  dries  very 
slowly,  particularly  in  cold  and  moist  wea  ther. 

Another  good  means  of  protecting  a  vessel's  holds  after 
being  chipped  would  be  to  apply  boiled  oil  heated  to  a 
temperature  of  about  300' deg.  Fah. ;  this  would  cause  the 
removal  and  evaporation  of  the  moisture,  and  boiled  oil 
would  permeate  any  rust  still  present  on  the  surface  of  the 
plates,  and  with  it  constitute  a  very  thin  but  reliable 
coating,  over  which  any  other  suitable  paint  might  be 
applied.  A  good  deal  of  rusting  sometimes  takes  place  on 
the  lower  plates  of  steel  deck  houses  where  they  are  riveted 
on  iron  decks.  Here  a.  galvanic  current  is  set  up  between 
the  iron  and  steel,  particularly  where  these  two  metals  join 
together.  Wlien  moisture  deposits  it  runs  down  to  the  joint 
at  the  bottom,  and  causes  much  rust.  It  would  be  well 
to  ap|)ly  a  fairly  substantial  coating  of  Portland  cement  to 
the  depth  of  four  or  five  inches  in  the  way  of  these  joints. 
In  store  roonis  and  otlier  confined  spaces  in  which  there  is 
little  or  no  ventilation,  and  moisture  is  liable  to  collect, 
cork  paint  would  be  exceedingly  useful,  as  it  would  prevent 
the  depositing  of  moisture  on  the  surface  of  the  ijlates. 
Generally  speaking,  the  protection  of  the  internal  parts  of 
vessels  offers  a  very  large  field  for  the  careful  consideration 
of  naval  architects  and  marine  superintendents,  as  to  the 
means  already  existing  by  which  damage  can  be  reduced 
to  a  minimum  ;  and  if  superintendents,  shipowners,  and 
governments  would  state  their  requirements  to  their  com- 


position makers,  they  would  have  little  difficulty  in  obtain- 
ing what  they  may  require  for  preserving  their  valuable 
property.  I  would,  finally,  state  that  ordinary  oil  paints, 
such  as  are  used  for  land  puqioses,  have,  on  the  whole, 
proved  insufficient  to  cope  with  the  difficulties  on  board  ship, 
and  that  specialties  for  various  specific  purposes  are 
superseding  them.  In  this  respect  England  has  taken  the 
lead;  so  far,  other  countries  have  made  little  progress  in 
the  adoption  of  sjiecialties  for  the  protection  of  the  inside  of 
vessels. 


THE  COALING  OF  WARSHIPS. 


At  the  Royal  United  Service  Institution,  on  June  22nd,  Mr. 
(i.  C.  Mackrov\r,  naval  architect  to  the  Thames  Ironworks 
Sliipl)uilding  Company,  read  a  paper  entitled  "Coaling  of 
Slii])s  of  War  at  Sea  and  in  Harbour."  Admiral  Sir.  N. 
i^(l\^■(lcn-Snlitll  presided. 

Mr.  Mackrow,  in  the  cnuvso  of  his  paper,  submitted  a 
proposal  for  the  coaling  of  warshijis  at  sea  and  in  harboiii' 
which  the  Thames  Ironworks  liad  been  working  at  for 
the  past,  four  years.  They  now  submitted  that  they  had 
arrived  at  a  practical  solution  of  the  problem.  The  vital 
points,  he  said,  were  the  hoisting  and  transferring  at  the 
bags  of  coal  from  the  hoist  on  to  a  continuously  running 
conveying  line  travelling  at  any  speed  up  to  1,000  ft.  per 
minute,  and  again  upon  reaching  the  battleship  transferring 
the  bags  from  the  running  line  to  the  deck  without  in 
any  way  reducing  its  speed.  The  latter  was  a  feat  which 
they  believed  had  never  before  been  accomplished.  These 
two  p/oints  they  had  tested  as  far  a.s  possible  on  shore,  ajid 
they  could  deliver  from  50  to  200  tons  with  ease,  and 
they  would  now  be  pleased  if  the  Admiralty,  before  whom 
the  invention  had  been  for  the  past  four  years,  would 
decide  to  give  it  a  trial  at  sea..  Rapidity,  safety,  and 
ability  for  the  ships  engaged  in  operations  to.  proceed  with 
the  mininunn  diminution  of  speed  were  the  three  require- 
ments necessary  to  any  satisfactory  solution.  As  to 
rapidity,  they  undertook  to  deliver  from  50  to  100  tons 
per  hour  in  a  seaway  in  which  the  collier  did  not  roll  more 
than  15  deg.  With  regard  to  safety,  they  believed 
they  had  fully  provided  against  accident;  and,  with 
reference  to.  the  last  requirement,  they  submitted  that 
vessels  could  perform  the  operation  equally  well  at  high 
speed,  at  low  speed,  or  at  anchor.  He  then  described 
the  gear,  fro.m  which,  he  said,  it  would  be  seen  that  a 
continuous  train  of  coal  bags  might  be  hoisted  from  the 
deck  of  the  collier,  transferred  to  the  transporting  line, 
and  when  arriving  at  the  warship  be  again  transferred  by 
means  of  shunt  bar  from  the  transporting  line  on  tO'  a 
carrier  rail,  and  so  arranged  to  travel  to  a.ny  point  on  the 
deck  that  might  be  desired  near  the  coal  shoots.  The 
movement  was  continuous,  so  that  no  time  was  lost  vrhile 
the  empty  bags  were  being  returned,  as  they  were  sent 
back  on  the  inward  running  line,  while  the  coals  were 
being  sent  out  to  the  warship  by  the  outward  running  line. 
They  had  assumed  that  the  coal  could  be  brought  to  the 
head  of  the  transporter  at  the  same  rate  as  it  could  be 
despatched  to  the  warship.  This  at  once  raised  the  ques- 
tio.n  as  to  the  desirability  or  not  of  having  specially  built 
fast  colliers,  and  it  was  the  o.pinion  of  many  naval  officers, 
notably  Lord  Charles  Beresford,  that  such  vessels  should 
be  built  to  carry  some  5,000'  tons  of  coal  and  capable  of 
steaming  15  knots.  The  Thames  Ironworks  had  got  out 
a  special  design  for  a  collier  on  the  above  lines.  After 
describing  the  design,  Mr.  Mackrow  remarked  that  the 
objection  that  might  be  raised  to  the  proposal  would  be  the 
cost  of  raising  and  maintaining  such  a  fleet  of  colliers,  as 
the  special  case  they  were  proposing  to  meet  was  that  of 
an  emergency  in  war  time.  What  they  had  thought  would 
be  a  wise  arrangement  would  be  to  subsidise  a  few  fast 
steamers  and  fit  them  for  the  reception  of  one  or  two 
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of  their  trausporters.  In  peace  time  tliey  had  not  to 
consider  so  seriously  the  question  of  the  coaling  of  the 
warships;  still,  it  might  be  considered  advisable,  he 
observed,  to  have  a  simple  method  of  coaling  even  in  port 
or  harbour,  and  the  Admiralty  had  been  induced  to  give 
a  trial  to  a  proposal  they  had  submitted  for  loading  in 
harbour,  which,  in  conclusion,  the  lecturer  described.  The 
proposal  was  to  build  a  1,000-ton  lighter,  and  at  the  end  of 
each  hold  to  fit  one  of  their  transporters,  which  would  lift 
the  coal,  after  being  bagged,  to  any  required  height.  The 
bag  of  coal,  after  reachmg  that  height,  was  detached  and 
allowed  to  slide  down  a  shunt  bar  on  to  the  deck  of  the 
gunboat  or  battleship.  By  this  means,  from  the  time  the 
bag  was  filled  in  the  hold  of  the  lighter  and  hooked  on 
to  the  overhead  travelling  rail  until  it  reached  the  deck 
of  the  battleship,  it  had  not  to  be  handled  by  anyone.  At 
the  conclusion  of  his  paper  Mr.  Mackrow  showed  some 
working  models,  illustrating  the  method  they  proposed  of 
coaling  warships  while  at  sea. 

A  short  discussion  followed,  in  the  course  of  which  Ma-. 
A.  F.  Hills  (chairman  of  the  Thames  Ironworks  and  Ship- 
building Company)  remarked  that  it  was  essential  that  a 
great  naval  power  like  Great  Britain  should  have  some 
more  effective  method  of  coaling  warships  while  at  sea. 
He  contended  that  if  a  satisfactory  method  co'uld  be 
adopted  it  might  have  the  effect  of  reducing  the  size  of 
the  battleships.  His  company  had  had  difficulty  in 
inducing  the  Achuiralty  to  make  experiments,  a.nd  they 
earnestly  desired  that  they  would  give  them  an  opportunity 
of  experimenting  with  their  transporters  at  sea. 

The  Chairman  observed  that  he  had  had  an  opportunity 
of  witnessing  the  working  of  an  apparatus  similar  to  that 
which  was  before  them,  only  on  a  larger  scale.  Every- 
thing worked  admirably  and  without  a  hitch,  but  this  was, 
of  course,  on  land.  The  invention,  he  said,  must  be  tried 
at  sea  before  it  could  be  pronounced  a.  success.  He  was 
rather  surprised  that  it  had  not  yet  been  tried.  It  was  a 
clever  invention,  and  he  agreed  with  Mr.  Hills  that  if  it 
were  successful  it  might  lead  to  the  construction  of 
smaller  ships  than  we  possessed  at  the  present  time.  The 
Admiralty  were  doubtless  alive  to  the  importance  of  the 
matter,  and  would  probably  see  their  way  to  permitting 
the  experiments,  particularly  as  the  Thames  Ironworks,  as 
Mr.  Hills  had  stated,  were  ready  to  contribute  a  large 
sum  towards  the  expenses. — United  Service  Ga-.ette. 


A    BIG    GASOLENE  BOAT. 


The  Editliia,  said  to  be  the  largest  gasolene  launch  in  the 
world,  and  owned  by  John  H.  Hanan,  of  New  York,  was 
launched  from  the  yard  of  Samuel  Ayers  and  Son,  at  Upi)er 
Nyack,  N.Y.,  on  June  2nd.  The  boat  was  designed  by 
Gardiner  and  Cox,  and  is  intended  for  a  speed  of  18  miles 
an  hour.  She  will  have  two  standard  engines  of 
300  H.P.  each.  The  Edithia  is  114  ft.  on  deck,  10-3  ft.  on 
the  water  line,  15  ft.  10  in.  beam,  and  5  ft.  draught.  The 
boat  will  carry  2,500'  gallons  of  oil.  Mr.  Hanan  intends  to 
use  the  Edithia  as  a  high-speed  cruiser  between  New  York 
and  Narragansett,  and  he  may  take  longer  trips.  The 
yacht  is  finished  in  mahogany  and  satinAvood,  and  has 
quartei's  for  seven  or  eight  men.  The  boat  will  be  ligged 
with  a  stack  and  a  signal  mast,  and  has  sleeping  berths, 
dining  saloon,  and  pantiy.  Mr.  and  Mrs.  Hanan's  guests, 
numbering  a.bout  fifty,  went  up  the  Hudson  from  New  York 
on  the  steam))oat  William  Fletcher.  Mrs.  Hanan  christened' 
the  boat.  Although  the  engines  are  not  yet  in,  the  builders 
hope  that  the  Edithia  will  be  ready  within  a  month  or  five 
weeks.    She  will  be  lighted  by  electricity. 


The  Medea  is  ordered  to  make  another  trip  to  Malta  to  test 
her  Yarrow  boilers,  for  the  inforinatiou  of  the  Controller  of 
the  Navy. 


(Jiyde. — ii  the  month  ot  June  has  not  estabiishud  u  record 
m  tlij  Clyde  shipbuilding  industry  lor  a  meagre  amount  of  ncvV 
work,  it  eertiinily  is  a.s  near  zero  as  it  could  be,  only  two 
new  vessels  being  reported  contracted  to  be  built  in  tlie  Clyde 
proper,  while  including-  the  Firth  does  not  double  that  niiserabls 
total.  To  the  man  in  the  street — or  it  might  bo  more 
appropriate  in  this  reference  to  say  the  man  on  the  river— it 
must  nave  been  obvious  for  the  past  few  months  that  shipowners 
have  been  feeling-  business  as  profitable  as  "Jason  "  did  in  liis 
search  tor  tbe  "  golden  fleece."  And  as  the  ajggregate  of 
tonnage  contractccl  for  in  the  north  for  the  past  si.\  months 
totals  np  to  about  260,000  tons,  against  200,000  tons  for  the 
corresponding  half  of  1903,  the  expected  lull  has  now  arrived, 
doubtless  made  more  pronounced  by  the  war  of  rates  now  being 
waged  on  the  Atlantic  by  the  leviathans  of  the  passenger- 
carrying  trade.  They  can  hardly  be  expected  to  add  new  float- 
ing palaces  to  theu-  fleet — and  nothing  but  floating  palaces 
will  ao  to-day  for  their  trattic — at  five  guineas  for  a  return  trip 
to  America.  Let  us  hope,  in  the  interests  of  all  concerned  in 
shii^building  and  shipowning,  that  this  insane  rivalry  may  soon 
come  to  an  end.  The  few  who  benetit  have  their  advantage 
through  the  suffering  of  a  very  much  larger  number  of 
unfortunate  individuals,  which  presses  heaviest  of  all  on  the 
victimised  working  classes.  Yet,  withal,  the  slightest  blame  can- 
not be  imputed  to  our  own  British  owned  and  directed  shipping 
comjjanies.  The  struggle  is  the  natural  outcome  of  intematiouai 
maritime  rivalry,  backed  up,  as  the  foreign  lines  are,  by 
Government  subsidies  and  protective  shipping  legislation.  It 
is  to  be  hoped  that  the  Board  of  Trade  Shipping  Commission 
now  sitting  will  result  in  some  measures  putting  foreign 
shijjping  trading  with  our  ports  in  at  least  a  not  more  favourable 
position  than  British  owners  stand  under  Board  of  Trade 
restrictions  as  to  manning,  cargo-carrying  capacity,  etc.,  and 
not  even  the  most  decided  free  trader  can  assert  that  this  would 
be  protection  with  a  big  P.  It  is  the  duty  of  evei-y  Govern- 
ment— ^Libcral  or  Conservative — if  they  cannot  conscientiously 
favour  a  home  industry,  to  employ  legitimate  legislation  to 
ensure  a  fair  field  of  competition  for  their  own  subjects,  so 
that  home  trade  may  have  the  fullest  development.  On  the 
Clyde  the  work  of  development  in  the  shipbuilding  and  kindred 
industries  is  going-  on  apace.  At  Clydebank,  Messrs.  John 
Brown  and  Company  Limited  have  placed  an  order  for  an  electric 
jib  derrick  crane  to  lift  up  to  150  tons.  The  foundations  will 
be  built  by  Sir  Wm.  Arrol  and  Company  Limited,  Dalmarnock 
Iron  Works,  Glasgow.  Messrs.  Cowan,  Sheldon,  and  Company 
-Limited,  Carlisle,  will  manufacture  and  erect  the  crane.  The 
increasing  size  of  vessels  now  being  built  necessitates  this  great 
increase  of  crane  2iower  in  private  yards.  And  more  than  likely, 
Messrs.  Brown's  contract  for  one  of  the  large  turbine  Cunarders 
has  iirecipitatcd  their  decision.  Tc  accommodate  it  tliey  are 
also  being  forced  to  increase  the  length  of  their  fitting-out 
basin.  The  keel  block  of  the  new  boat  will  be  790  ft.  over  all 
in  length,  wliich  should  make  her,  when  completed,  the  largest 
vessel  afloat.  They  have  also  just  completed  a  new  exjierimental 
tank  of  iucrea.sed  capacity,  to  cope  with  the  increased  dimen- 
sions now  demanded  in  building  a  ship.  Messrs.  Beardmorc  are 
also  adding  new  chajiters  to  the  history  of  shipbuilding  on  the 
Clyde;  buildings  and  plant  for  every  branch  of  complete 
steamship  building  are  rapidly  being  pushed  forward,  and 
rumour  has  it  that  they  are  prepared  to  spend  half  a  million  of 
money  on  a  housing  scheme  for  their  prospective  workmen  if 
they  can  secure  groiuid  from  local  landowners  at  a  reasonable 
figure.  But  report  says  landowners  are  asking  a  prohibitive 
figure;  fortunately,  should  the  scheme  miscarry,  tliej'  are  well 
circumstanced  by  railway  facilities  to  draw  workmen  from 
the  city.  It  is  further  reported  that  they  will  shortly  issue 
a  prospectus  consolidating  their  separate  businesses  in  one 
limited  company  with  a  capital  of  two  and  one-half  millions. 
It  may  not  be  generally  known,  and  may  be  worthy  of  note,  that 
when  their  yard  on  the  Clyde  is  fully  complete,  and  with  their 
forge  at  Parkliead,  Glasgow,  where  almost  all  the  armour 
plates  for  naval  vessels  built  on  the  Clyde  are  forged,  as  also 
their  connection  with  one  of  the  foremost  gun  factories  in 
Great  Britain,  they  will  be  able  to  undertake  within  themselves 
a  fully-etpiipped  "  armour  clad "  complete  in  eveiy  detail,  of 
the  largest  dimensions,  ready  for  aclicm.  Enterprise  like  the 
foregoing  bodes  well  for  the  Clyde,  and  should  give  a  large 
measure  of  hope  to  those  out  of  a  sliop  at  the  moment.  Trial 
trips  for  lack  of  items  of  more  importance  have  received  unusual 
attention  in  our  local  press  during  June.  Amongst  others,  we 
have  had  successful  trials  of  three  of  the  King  Edward  YII. 
class  of  battleships.  A  second-class  cruiser,  overhauled  and 
repaired,  besides  a  number  of  mercantile  marine  tyi^e,  all 
successfully  passed.    Messrs.  A.  Rodger  and  Co.,  Port  Glasgow, 
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sLciued  oue  of  the  uew  orders — a  large  steamer  for  Sau  Francisco 
owners.  Messrs.  G.  and  J.  Brown,  of  Greenock,  were  tlie  other 
favoured  firm,  being-  eonimissioncd  to  build  a  steamer  222  ft. 
in  lei'.gtli,  by  Messrs.  J.  and  J.  Dcnholin,  Giecno<'k,  this  to  rejjlace  - 
one  sold,  wliile  the  Ailsa  Shipbuilding  Company,  Troon,  secured 
an  order  from  Messrs.  J.  T.  Duncan  and  Company,  Cardiff, 
for  a  cargo  steamer  of  2,500  tons  carrying  capacity.  Messrs. 
Lobnitz  aixd  Comjjany,  Renfrew,  we  arc  informed  at  the  last 
moment,  have  received  several  orders  for  gold-dredging  plant, 
but  it  hardly  warrants  us  in  amending  our  opening  statement. 
'J1ie  number  of  vessels  launched  for  the  month,  including  barges, 
yachts,  and  lighters,  number  23,  with  an  aggregate  tonnage 
of  about  26,000  tons.  The  more  important  were:  Anstraland, 
steamship,  4,300  tons,  by  Connell  and  Company.  Scotstown, 
for  Messrs.  Eethel  G^vyn  and  Company,  London.  The  Chelston, 
steamship,  by  Messrs.  A.  Rodger  and  Company,  Port  Glas- 
gow, for  Messrs.  T.  L.  Duff  and  Company,  Glasgow.  She  has 
a  can-yiug  capacity  of  6,300  tons,  is  of  3,700  gross  tonnage, 
and  length  347  ft.  by  51  ft.  by  27  ft.  She  will  be  engined  by  the 
builders,  and  was  lanuchcd  within  14  weeks  of  her  keel  being 
laid.  She  is  the  second  boat  of  a  similar  type  by  the  same 
builders  for  the  same  owners.  The  Hillgrove,  steamship,  3,300 
tons,  by  Russell  and  Company,  Port  Glasgow,  for  Evans  and 
Company,  Liverpool.  The  Loongana,  turbine,  2,500  tons,  by 
Denny  and  Bros.,  Dumbarton,  for  the  Union  Steamship  Com- 
pany, New  Zealand.  She  is  built  for  trade  in  the  Antipodes, 
and  Messrs.  Parsons  snpply  the  turbine  machinery.  She  will 
be  the  first  turbine  steamer  to  local  order  from  the  southern 
seas.  The  Octopus,  a  barge-loading  dredger  of  1,200  tons,  by 
Wm.  Simons  and  Company,  Renfrew,  for  the  Boml)ay  Port 
Trust.  She  was  officially  tested  to  lift  soft  clay  at  the  rate  of 
abcnt  1,100  tons  per  hour,  and  she  made  a  mean  speed  of  9'| 
knots  over  the  measured  mile  at  Skclmorlie,  and  was  built 
under  the  supervision  of  Sir  J.  Wolfe  Barry  and  Mr.  A.  J. 
Bari-y,  of  London.  Messrs.  Simons  also  launched  for  same 
owners  two  steam  hopper  barges,  named  respectively  the  Heron 
and  the  Gull,  of  1,000  tons  each,  for  the  same  destination. 
The  Ocean  Monarch,  by  Russell  and  Company,  Port  Glasgow, 
to  order  of  Messrs.  Racburn  and  Yerel,  Glasgow.  She  is 
designed  to  carry  7,000  tons  dead  weight  on  a  draught  of 
23  ft.  8iin.  She  meaisures  385  ft.  by  48  ft.  6  in.  by  29  ft.  9  in., 
with  a  gross  timuage  of  4,400  tons.  Messrs.  Dunsmuir  and 
Jackson  Limited,  Glasgow,  supply  the  machinery,  the  cylindcis 
being  37  in.,  43  in.,  72  in.,  by  48  in.  stroke.  Last  mouth  we 
reported  the  launch  of  the  Indian  Monarch,  twin  ship  for  same 
owners  by  same  builders.  The  Scotscrag,  steamship,  of  900 
tons,  by  the  Grangemouth  and  Greenock  Dockyard  Company, 
Greenock,  for  Messrs.  William  Kinnear  and  Company,  Dun- 
dee. Pier  dimensions  are  200  ft.  by  32^  ft.  by  15J  ft.  Ih-iple- 
expansion  engines  by  Messrs.  David  Rowan  and  Company, 
Glasgow.  She  is  classed  100  Al  under  Lloyd's  rules,  and  was 
built  in  the  record  time  of  eight  weeks.  Messrs.  Russell  and 
Company,  Port  Glasgow,  are  re])orted  to  have  sold  to  Messrs. 
Gellarthy,  Hankey,  and  Com))any,  of  London,  the  "spec." 
steamer  they  had  recently  launched  to  make  room  for  one  of 
their  new  contracts.    Tlius  courage  is  again  rewarded. 

Fe  Em  pi  01/ /II  rut.  of  Slii  jihii  i!  (I'l  Artisans. — Wc  regret  to 
report  that  matters  have  not  improved  the  past  month,  as  was 
to  be  expected  from  the  fall  off  in  orders.  A  more  than  usual 
percentage  of  men  in  every  branch  arc  out,  and  have  little 
chance  of  a  start  this  side  of  the  "  fair  " — the  local  term  for 
the  midsummer  holidays,  which,  begin  about  the  12th  July  and 
last  for  eight  to  ten  days.  We  trust,  however,  that  the  latter 
end  of  .July  will  see  some  revival,  which  often  springs  up  after 
the  holiday  time. 

Belfast. — The  American  liner  New  York,  which  has  been 
in  dry  dock  since  the  beginning  of  Ajjril  undergoing  repairs 
after  her  collision  with  the  troopship  Assaye,  has  now  been 
floated  out,  and  will  leave  Belfast  on  the  8tli  or  9th  July  for 
Southamjjton.  In  connection  with  this  work  an  unfortunate 
dispute  occurred  between  the  riveters  employed  on  board  and 
the  management  of  Harland  and  Wolff,  resulting  in  the  former 
going  on  strike.  Messrs.  Workman,  Clark,  and  Company  have 
laid  the  keel  of  a  steamer  for  the  Booth  Line,  of  Liverpool, 
'i'his  firm  have  also  in  hand  the  steamship  Camctense,  of  the 
same  line,  and  are  giving  her  an  extensive  overhaul,  as  she  is 
being  re-classed.  Several  other  of  the  company's  vessels  are 
expected  in  Belfast  before  the  end  of  the  year.  As  the  Booth 
Line  jirevioasly  had  its  work  done  across  the  water,  these 
contracts  are  of  importance  to  Belfast.  Progress  is  lieing  made 
to  the  new  coastguard  cruiser  recently  ordered  of  Workman, 
Clark,  and  Conipany.  She  has  liccn  designed  by  Mr.  P.  Watts, 
director  of  naval  construction,  and  will  have  a  length  of  103  ft., 
a  breadth  of  21  ft.,  and  a  mean  load  draught  of  203  tons.  Her 
engines  will  be  of  300  indicated  horse  power,  and  she  is  to 
be  capable  of  steaming  10  knots  per  hour,  and  is  to  be  armed 
with  two  six-pouuder  (|uick-firing  guns.  The  White  Star  liner 
]3altic  left  for  Liverpool  on  the  23rd  of  .Tune,  and  was  visited 
by  largo  crowds  before  sailing.  H.M.S.  Enchantress,  the  new 
.Vdmiralty  yacht  built  by  Messrs.  Harland  and  Wolfl',  has 
returned  to  Belfast  to  have  some  minor  defects  remedied.  Slis 


will  have  new  propellers  fitted,  and  her  funnels  will  be  shortened 
by  sevcrtil  feet.  It  is  expected  she  will  be  ready  to  leave  for  the 
south  of  England  the  beginning  of  July.  The  launches  for 
June  include  a  vessel  for  the  Tropical  Fruit  Steamship  Com- 
pany Limited,  of  Glasgow.  This  is  the  first  of  three  vessels 
Workman,  Clark,  and  Company  are  building  for  this  company. 
They  are  intended  for  the  carriage  of  fruit  in  bulk  between 
the  West  Indies  and  the  United  States,  and  are  fitted  with  a 
very  comjilete  and  efficient  system  of  refrigerating  machinery 
by  the  American  Linde  Refrigerating  Company,  of  New  York. 
The  San  Jose  is  343  ft.  long,  and  is  one  of  the  largest  vessels 
yet  built  for  this  trade.  Harland  and  AVolff  launched  from  their 
south  yard  a  steamer  to  the  order  of  the  Royal  Mail  Steam 
Packet  Company,  of  London.  She  is  named  the  Pardo,  and  is 
388  ft.  long  by  48  ft.  beam,  with  a  dead-weight  capacity  of 
about  6,000  tons,  being  similar  to  the  vessels  recently  launched 
for  the  same  company  by  AVorknian,  Clark,  and  Company  and 
Armstrong,  Mitchell,  and  Company  Limited.  Satisfactory 
progress  is  being  made  with  the  work  for  the  new  graving  dock, 
and  the  tender  for  the  engines,  pumps,  etc.,  required  of  Andrew 
Bai'clay,  Sons,  and  Company  Limited,  has  been  accepted.  This 
firm's  tender  amounted  to  the  sum  of  i;il,307.  Messrs.  Glen- 
field  and  Kennedy  have  received  the  order  to  supply  and  erect 
nine  penstocks  without  frames  for  the  sum  of  J2,880. 

BarrO'W-in-Furness. — The  hematite  pig-iron  trade  is  only 
at  the  ijresent  time  very  quiet.  There  are  only  26  furnaces 
omjjlnyed  making  this  iron  out  of  a  total  of  70  in  the  Furness 
district.  Steel  makers  are  asking  for  more,  following  ths 
resumption  of  work  at  the  Barrow  Steel  Works,  which  have 
been  practically  closed  down  for  a  few  weeks.  There  is  a 
pretty  good  demand  for  steel  rails.  The  siibmarine  boat  Al, 
which  was  sunk  with  such  disastrous  conseqxiences  some  weeks 
ago,  is  to  be  repaired  at  Portsmouth,  and  not  at  Barrow,  as 
the  Government  dockyard  has  imdertaken  to  repair  her  at  a 
le.-is  price  that  Messrs.  Viekers  quoted.  Submarines  A2,  A3,  and 
A4  are  now  ready,  and  preliminary  trials  have  been  made  in 
]\torcambe  Bay.  A  slight  accident  has  occurred  to  A2  owing  to 
a  piston  rod  on  gasoline  engine  breaking.  She  was  brought 
back  to  Barrow  drive^n  by  the  electric  motor,  which  is  driven 
by  a.  set  of  accumulators.  H.M.S.  Hazard  is  now  in  Barrow. 
This  boat  acts  as  the  consort  to  the  submarine  flotilla.  It  is 
expected  that  the  three  submarines  will  shortly  proceed  to 
Holyhead,  there  to  take  part  in  the  manoeuvres  with  the  Thames 
squadron.  There  have  been  two  launches  during  the  inonth. 
Oue  is  the  new  Midland  steamer  Manxman,  and  the  other  a 
small  gunboat  named  Canada,  which  is  designed  with  a  view  to 
protecting  the  Canadian  fisheries.  She  is  only  a  small  boat,  but 
h.oks  exceedingly  well  in  the  water.  The  Midland  steamer  is 
similar  to  those  launclied  from  other  yards,  and  described  and 
illustrated  in  these  pages  before,  with  the  exception  that  this 
boat  is  driven  by  steam  turbines.  Contrary  to  the  usual 
practice,  these  work  at  a  pressure  of  200  lb.  per  square  inch. 
It  has  been  the  custom  hitherto  to  work  at  1501b.  per  square 
inch.  There  are  three  propeller  shafts.  The  high-pressure 
tuibinc  is  mounted  on  the  middle  shaft,  and  tba  two  lower- 
in'cssure  turbines  on  the  side  shafts.  The  turbines  for  driving 
the  sliip  astern  are  also  mounted  on  the  two  side  shafts.  Steam, 
electric,  and  hand  steering  is  provided.  De  Laval  turbines 
drive  the  dynamos  for  supplying  light  and  power  to  the  ship. 
Tlie  ship  is  expected  to  be  ready  by  August,  and,  as  the  name 
im])lios,  is  to  cope  with  the  Isle  of  Man  traffic  from  the  Hey- 
sham  (near  Morecambe)  Docks  of  the  Midland  Railway  Co. 

The  Wear,  Sunderland.— Reviewing  the  past  six  months, 
33  vessels  have  been  launched  with  an  approximate  tonnage  of 
94,331,  an  increase  of  six  vessels  and  6,893  tons  on  the  corres- 
ponding period  of  last  year.  This  month  four  vessels  have  been 
launched,  with  a  total  tonnage  of  11,235  tons.  Most  of  the 
yards  are  well  emijloyed,  and  here  and  there  new  orders  have 
been  secured,  but  there  is  still  a  number  of  men  unemployed. 
Messrs.  William  Doxford  and  Sons  Limited  have  sent  on  trial 
the  steamship  Trowbridge  for  Messrs.  J.  Temperly  and  Co., 
of  London,  and  have  launched  the  steamship  Whately  Hall,  of 
3,750  tons.  This  latter  vessel  completes  the  century  of  turret 
steamers  launched  by  this  finn,  and  is  the  first  vessel  of  this 
type  to  be  built  for  Cardiff.  They  have  on  hand  six  further 
steamers  for  Cardiff  and  several  Clan  liners  of  large  size.  Their 
new  yard,  comprising  three  new  berths  with  overhead  trans- 
porting gear,  machine  sheds,  and  fitting  shops,  is  nearly 
comi)!eted,  and  already  a  keel  lias  been  laid  on  one  of  the  new 
berths.  Messrs.  J.  L.  Tliompson  and  Sons  Limited  are  busy 
with  five  bjrths  occupied.  Messrs.  Short  Brothers  have 
launched  the  steamship  Hekla,  of  2.400  tons,  for  A.  Hekla,  of 
Christiana,  to  be  ongined  by  the  North-Eastern  Marine  Engineer- 
ing Co.  They  have  sent  on  trial  the  steamship  Ruperra  for 
Messrs.  John  Cory  and  Sons,  of  Cardiff,  which  was  engined 
by  Messrs.  John  Dickenson  and  Sons.  Messrs.  R.  A  Bartram 
and  Sons  have  launched  the  steamship  Ben  Venue,  of  3,900 
tons,  for  Messrs.  AVilliam  Thomson  and  Sons,  of  Leith,  to  be 
engined  by  Messrs.  Dickenson.  Messrs.  Sir  James  Laing  and 
Sous  arc  repairing  the  steamships  Omega  and  Cadiz  in  their 
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two  docks.  Messrs.  Robert  Tliompson  and  Sons  have  completed 
the  steamship  Langstad,  and  have  tfheir  yard  fully  employed. 
Messrs.  Williaui  Pickersgill  and  Sous  have  the  steamship  Wray 
Castle  nearly  ready  for  launching,  and  are  busy.  Messrs.  John 
Blunier  and  Sons  have  a  vessel  nearly  ready  and  all  their  berths 
occupied.  Messrs.  John  Priestnian  continue  well  employed  on 
vessels  of  large  class,  while  higher  uji  the  river  Messrs.  Osbournc, 
Graham,  and  Co  are  occupied  with  a  steamer  of  medium  size. 
The  Sunderland  Shipbuilding  Co.  Limited  have  sent  on  trial 
the  steamship  Skjold  for  Mr.  L  H.  Carl,  of  Copenhagen,  a 
vessel  of  2,200  tons  dead  weight.  Messrs.  S.  P.  Austin  and 
.Sons  have  launched  the  steamship  Brentwood,  of  1,185  tons,  for 
Messrs.  Wm.  Cory  and  Sons  Limited,  of  Cardiff,  to  be  engined 
by  Messrs.  George  Clark  Limited,  and  have  a  similar  vessel  on 
their  books.  Their  pontoon  has  been  idle  for  a  time  during 
dredging  operations,  but  has  work  awaiting  it,  and  their 
graving  dock  has  been  busy.  The  Kurdistan,  of  this  port,  is  now 
in  their  hands  for  overhaul.  Messrs.  John  Crown  and  Sons 
Limited  have  a  vessel  of  moderate  size  building,  and  have  been 
very  busy  on  repair  work,  having  had  as  many  as  three  vessels 
on  their  sliiDway  at  on;  time. 


are  of  the  Belleville  type,  and  have  been  practically  re-tubed. 
About  a  thousand  men  have  been  employed  on  ber  latterly, 
and  her  removal  will  make  a  cou.siderable  dffference  to  the  town. 
Three  of  the  latest  type  of  torpedo-boat  destroyers  are  at 
present  on  the  stocks  at  Messrs.  Palmers.  The  other  yards  and 
engine  works  arc  only  very  moderately  engaged.  The  steamer 
Caroui  entered  tlie  water  frinn  the  Walker  yard  of  Messrs. 
Armstrong  and  Whitworth  Ltd.  This  vessel  is  one  of  the  latest 
additions  to  the  Royal  Mail  Steam  Packet  Co.'s  fleet,  and  is  the 
second  of  three  cargo  steamers  building  at  Walker.  The  ves.sel 
is  a  three-deck  steamer,  328  ft.  in  length,  48  ft.  9  in.  in  breadth, 
and  25  ft.  10  in.  in  depth.  The  propelling  machinery  is  of 
triple-expansion  tyjje,  with  cylinders  25  in.,  11  in.,  and  68  in. 
diameter  by  45  in.  stroke,  working  at  a  pressure  of  180  lb.  per 
square  inch.  The  wages  question  is  again  to  the  front,  the 
engineers  having  put  in  a  demand  for  an  increase,  which  the 
masters  maintain  is  not  possible  under  the  present  conditions 
of  trade.  It  is  to  be  hoped  that  a  settlement  will  be  come  to 
without  resorting  to  extreme  measures.  During  the  latter  part 
of  last  month  work  in  the  Mid-Tyne  yards  has  been  practically 
suspended  owing  to  the  annual  Newcastle  race-week  holidays. 


RUSSIAN  BATTLESHIP  POBIEDA, 
Of  the  same  elasa  as  the  Peresviet,  which  has  been  reported  as  sunk  outside  Port  Arthur. 


Mid-Tyne. — The  booking  of  orders  for  new  work  has  been 
extremely  slack  during  the  month  of  Jime.  Messrs.  Parsons 
have  installed  one  of  their  special  gas  exhausters  driven  by 
steam  turbines  at  Coltness  Iron  Works.  Two  similar  plants 
are  in  hand  for  the  same  works.  The  turbine  is  steadily  making 
headway,  Messrs.  Parsons  having  secured  a  contract  for  a  steam 
turbine-driven  ventilating  fan  for  150,000  cubic  feet  per  minute, 
and  a  330  hnrse  power  steam  turbine  alternatorto  supply  electricity 
for  lighting  and  power  for  the  Polmaise  Colliery,  Stirling.  Messrs. 
Swan,  Hunter,  and  Wighani  Richardson  Limited  have  booked 
an  order  for  a  pontoon  dock  for  Vancouver.  It  will  bo  capable 
of  docking  the  largest  ocean-going  vessels.  This  firm  is  at 
present  building  a  large  caisson  dock  gate  for  Devonport,  which 
will  shortly  be  ready  for  launcMng.  Work  at  Jarrow  is  getting 
a  little  scarce,  the  overhanling  of  H.M.S.  Goliath  being  com- 
pleted. She  ha.s  been  completely  refitted,  particular  attention 
having  been  given  to  the  machinery  and  boilers.    The  latter 


RUSSIAN  BATTLESHIPS. 

In  view  of  the  recent  reported  loss  of  the  Russian  battleship, 
Peresviet,  outside  Port  Arthur,  a  few  particulars  of  the  class 
of  vessel  and  an  illustration  of  the  Pobieda,  another  vessel 
of  the  same  class,  may  be  interesting.  The  chief  dimensions 
are  :  Length  over  all,  435  ft. ;  between  perpendiculars, 
401  ft.  3  in. ;  beam,  71  ft,  6  in. ;  draught,  27  ft.  3  in.  (max.); 
displacement,  12,674  tons;  I.H.P.,  14,500,  giving  a  speed 
of  19  knots.  The  engines  comprise  three  sets  of  triple- 
ex})ansion,  supplied  by  30  Belleville  boilers.  The  armour 
consists  of  a  belt  7h  ft.  deep  to  30  ft.  from  bow  to  stern, 
9  in.  to  6  in.    In  the  Pobieda  the  belt  is  complete,  4  in.  at 
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tlic  ends.  The  anuamcnt  comprises:  Four  10  in. ;  ten 
G  in.  quick-firers  in  casemates,  four  on  main,  six  on  upper 
deck ;  one  G  in.  (juick-firer  in  unarnioured  bow  battery ; 
twenty  12  pounder  cpiick-firers  in  shields  on  upper  and  main 
deck,  except  in  tiie  Tobieda,  wliich  has  six  mounted  on  top 
of  the  Gin.  casemates;  twenty-six  small  quick-firers  and 
machine  guns ;  six  torpedo  tubes ;  four  submarine,  one 
above  water  at  both  bow  and  stern. 

The  Peresviet  was  built  at  St.  Petersburg.  She  was 
launched  in  1898,  and  took  nearly  three  years  to  build. 
She  carried  a  complement  of  nearly  800. 


By  Marks  and  Ci.erk,  Patent  Agents  and  Consulting  Engineers,  18, 
Souttiampton  Buildings,  Loudon,  W.C.  ;  30,  Cross  Street,  Man- 
chester ;  and  13,  Temple  Street,  Birmingham. 

Copies  of  published  patent  specifications  will  be  forwarded  post  free 
for  one  shilling  upon  application  Icing  sent  to  Messrs.  Marks  and 
Clerk  at  any  of  the  above  addresses. 

Davits  for  Launching  Ships'  Boats.    J.  S.  Wilson. 

No.  13052,  of  1903. — Two  curved  davits  (resting  inboard)  are 
secured  to  a  liorizontal  shaft  resting  in  brackets  or  bearings 
secured  to  the  deck  of  vessel,  which  is  actuated  by  a  worm  and 


Specification  No.  13052,  of  1903. 


quadrant  iu  the  cenh'c  of  the  shaft  with  a  haudwheel  or  handles 
on  worm  spindle;  by  this  means  the  boat  is  lift-ed  from  the 
chocks  and  carried  direct  over  the  side  of  the  vessel. 

Screw  Propellers.  H.  F.  Smyth.  No.  15613,  of  1903. — Screw 
propellers  for  twin-screw  vessels  for  the  better  distribution  of 
the  propelling  blades,  and  their  relative  pitches  upon  the 
driving  shaft,  so  as  to  induce  an  increased  speed  of  propulsion 
from  a  given  power,  greater  than  has  hitherto  been  achieved 
by  the  ordinary  propeller,  by  reason  of  the  relative  reinforce- 
jj.ent  and  distribution  of  effort  of  two  or  jnort  combined 
propellers  ou  one  shaft.  Two  distinct  propellers  are  provided  on 
each  one  of  tho  shafts,  appro.vimately  similar,  being  alike  in 
area,  diameter,  and  shape;  but — (a)  the  iiitch  of  the  fore 
propeller  is  about  1.5  per  cent  finer  than  the  pitch  of  the  after 
jjrojjeller  on  the  same  shaft,  the  after  propeller  having  its  pitch 
similar  to  that  of  the  ordinary  type  propeller  deemed  best  suited 
for  the  particular  vessel  under  consideration — to'  which  the 
propeller  always  bears  a  direct  reference.  (h)  The  relative 
position  of  tlic  two  propellers  ou  the  shaft  is  such  that  the 
bhidcs  of  the  after  propeller  are  clear  of  being  covered  by  the 


corresponding  blades  of  the  fore  propeller.  Each  blade  in  the 
rear  propeller  with  this  object  moves  in  advance  and  about 
clear  from  being  covered  by  its  corresponding  blade  in  the 
fore  propeller;  or  alternatively  the  corresponding  blades  of  the 
after  set  may  follow,  but  not  be  covered  by  those  of  the  fore 
projiellcr.  (r)  The  total  area  of  all  blades  of  the  divided 
propeller  is  in  excess  of  the  total  area  of  the  ordinary  propeller 
blades  for  any  particular  vessel  by  about  25  per  cent,  one- 
sixth  of  such  increased  area  for  each  of  the  blade  areas  when  in 
two  sets  of  propellers,  each  set  having  three  blades,  (d)  The 
centre  of  effort  or  the  largest  transverse  diameter  of  the  blade 
is  placed  half  way  out  towards  the  tip  of  the  blade  measured 
from  the  circumference  of  the  boss.      (e)  In  shape  each  of  the 


\ 
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Specification  No.  15GI3,  of  1903. 

divided  propeller  blades  is  approximately  "elliptical,"  only 
varying  towards  the  root  where  necessary  for  strength  of 
attachment,  (f)  The  diameter  of  the  blades  in  both  sets  of  the 
propeller  is  similar  to  the  diameter  for  the  ordinary  standard 
type  twin  propellers  for  the  particular  vessel  under  consideration. 

Screw  Propeller.  H.  Muncasteh.  No.  14525,  of  1903. — The 
arrangement  of  a  propeller  with  adjustable  blades  for  power- 
driven  boats,  whereby  the  vessel  may  be  driven  ahead  or  astern, 
or  the  angle  of  the  blades  altered,  as  may  be  desired,  without 


Specification  No.  11525,  of  1003. 


the  necessity  of  stopping  or  reversing  the  engines.  On  each 
blade,  which  is  so  fitted  into  the  boss  that  it  can  be  made  to 
revolve  on  its  axis,  is  keyed  a  worm  wheel  gearing  into  a  worm 
turned  on  a  small  shaft  passing  down  the  centre  of  the  driving 
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shaft,  and  on  which  also  is  keyed  a  toothed  wheel  at  a  con- 
venient couplinof ;  into  this  spur  wheel  is  geared  a  pinion  on  a 
shaft  extending  to  each  side  of  the  coupling.  To  actuate  this 
shaft,  and  so  vary  the  angle  of  the  blades,  brake  pulleys  axe 
fitted  fore  and  aft  of  the  coupling ;  on  each  pulley  a  spur  wheel 
is  fixed  o-earing  into  coresponding  pinions  on  the  ends  of  the 
shaft — in^the  one  case  the  gearing  is  direct,  in  the  other  case 
through  an  intermediate  spur  wheel.  On  one  or  both  cf  brake 
pulleys  a  series  of  holes  is  cast  in  which  a  bar  can  be  put  to 
operate  the  gear  when  the  engines  are  at  rest.  When  the 
engines  are  in  motion  the  gearing  can  be  operated  by  applying 
the  brake  to  the  pulley,  and  so  bringing  the  blades  of  the 
propeller  to  the  position  suitable  to  driving  ahead  or  astern 
or  to  any  intermediate  ijosition  desired. 

Deep  Sea  Sounding  Machine.  J.  C.  Dobbie,  Ko.  248  81 
of  1903. — The  casing  has  its  upper  portion  made  as  a  detachable 
part,  which  is  hinged  at  A  so  that  it  may  be  opened  up  as 
indicated  by  dotted  lines,  the  division  line  being  carried  horizon- 
tally through  the  bushes  for  the  spindle  of  the  winding  drum, 
so  as  to  provide  for  access  to,  and  easy  removal  of,  the  latter. 
The  indicating  dial  is  carried  on  a  stud  or  spindle  so  as  to  be 
free  to  revolve,  and  is  rotated  from  the  winding  drum  by  the 


Specification  No.  24881,  of  1903. 

usual  gear  wheels  when  the  dial  is  placed  vertically,  or  being 
driven  by  a  gear  wheel  on  the  wiuding-drum  spindle  meshing, 
with  teeth  or  notches  on  the  under  side  of  the  dial,  when  the 
latter  is  placed  horizontally.  The  rim  or  circumference  of  the 
dial  is  graduated,  and  across  the  rotating  dial  a  stationary 
wire  is  stretched  or  a  pointer  is  fixed,  the  ends  of  the  wire 
being  secured  to  the  sides  of  the  casing. 

Screw  Propeller.  E.  V.  Dixon.  No.  4289,  of  1904. — A  screw- 
propeller  of  the  spiral-helical  form  for  the  propulsion  of  ships 


and  boats,  and  by  means  of  which  a  better  result  is  obtained 
than  with  the  ordinary  form  of  propeller  or  with  other  forms. 

Ships'  Anchors.  Hall's  Patknt  Anchor  Co.  Ltd.,  and 
Another.  No.  8068,  of  1904. — -The  trunnions  A  which  hold 
the  flukes  are  supported  by  cross-bolts  which  pass  through  the 
sides  of  the  head.  In  practice,  it  is  found  that  when  the 
anchor  is  lowered,  and  drops  on  to  the  bottom,  especially  when 
hard,   these   bolts   bend    or  break  by    the  jar  or   weight  of 


Specification  No.  SCOS,  of  1904. 

the  shank.  To  obviate  this  the  spaces  on  each  side  of  the 
trunnions  A  are  filled  by  blocks  of  iron  or  steel,  the  upper 
edges  of  which  support  the  trunnions;  the  blocks  themselves 
are  held  by  bolts  C.  Hence  there  is  no  bending  strain,  but 
only  a  shearing  strain  when  the  anchor  drops  on  the  bottom. 


Specification  No.  42S9,  of  1904. 


Engineer  Captains. 

J.  H.  Adams  to  Vengeance  for  service  with  China  Fleet,  and 
J.  E.  Hurst  to  Taniar  for  fleet  sen'ice,  to  date  June  21st. 


Engineer  Commandees. 


A 


J.  Carnt  to  President  as  engineer-inspector  of  gun  mount- 
ings, to  date  June  4th. 
W.  R.  Parker  to  President  for  inspection  of  gun  mountings  at 

Woolwich  Arsenal,  undated. 
C  J.  James  to  Vivid  for  Duke  of  Edinburgh,  undated. 
F.   R.   Stuttaford  to  Vivid  for  supervision  of  instruction  of 
engine-room  ratings,  to  date  June  6th. 

F.  D.  Thomsett  to  Swiftsure,  and  G.  G.  Knight  to  Triumph, 
to  date  June  21st. 

A.  W.  Turner  to  Terrible,  to  date  June  21st. 
J.  W.  Agnew  to  Pembroke  for  Resolution,  to  date  June  21st. 
W.  G.  Mogg  to  Fire  Queen  for  Royal  Arthur,  to  date  June  30th. 
H.  P.  Vinning  to  Fire  Queen  for  Gibraltar,  to  date  June  17th. 
AV.  H.  Beckett  to  President  for  service  at  Admiralty. 

G.  G.  Goodwin  to  Pembroke  for  Chatham  Doekyard,  to  date 
July  9th. 

W.  J.  Anderson  to  Pembroke  for  Blenheim,  to  date  July  21st. 
A.  Hart  to  Fire  Queen  for  Britannia  (new),  to  date  June  25th. 
H  W.  Metcalfe  to  Thames  for  Forth,  to  date  August  5th. 

Engineer  Lieutenants. 
F.  E.  Lamb  to  Terrible,  to  date  June  21st. 

W.  L.  Moore  to  Terrible,  to  date  June  21st,  and  to  Ocean,  for 

passage  home,  undated. 
C.  Main,  F.  G.   Haddy,  and  H.   Williams  to  Terrible,  for 

passage  home,  undated. 
J.  S.  Massey  to  Erebus  for  Success,  to  date  May  20th. 
P.  O  Shrubsole  to  Vivid  for  instruction  of  engineer  cadets,  and 
J.   C.  Talbot  to  Pembroke  for   drafting  and  mobilising 
E.R.A.'sand  for  general  duties  in  reserve,  to  date  June  3rd. 
L.  Sands  to  Ti-iumph  and  J.  H.  Hocken  to  Swiftsure,  to 
date  June  21st. 

T.  Goodall  to  Pembroke  for  Black  Prince,  H.  W.  Irish  to 
Melampus,  H.  G.  Summerford  to  Vernon  for  torpedo  range, 
T.  W.  Cleve  to  Spartan  for  Circe,  J.  W.  J.  Sollcs  to  Vifid 
for  Sprightly,  G.  W.  Jones  to  Vivid  for  Ostrich,  and  W. 
Toop  to  Vivid  to  assist  Engineer  Rear-Admiral,  to  date 
June  6th. 

S.  Torrance  to  Fire  Queen  for  Bullfinch,  undated, 
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L.  R.  Croisdale  to  Vivid  for  Maguificent,  and  L.  Robina  to 
President  for  R.N.  College,  to  date  June  7th. 

F.  B.  O'Dogherty  to  Erebus  for  Faii-y,  to  date  June  8th. 

'I*.  H.  Turner  to  Erebus  for  Blackwater,  and  A.  E.  J.  lUurray 
to  Vivid  for  Foyle,  to  date  Juno  9th. 

E.  Barr  to  Halcyon,  to  date  June  18th. 

.\.  J.  Venning  to  Pembroke  for  Goliath,  undated. 
J.   Hamilton  to  President  for  ser\'ice  at  Admiralty,  to  date 
July  9th 

a.  H.  Starr  to  Pandora,  to  date  June  21st. 
C.  G.  Taylor  to  Racer  for  Osborne  College,  to  date  .July  7th. 
P.  G.  Drake  to  Vivid  for  Cambrian,  to  date  Julv  3rd; 
P.  Pollard  to  Vivid  for  Liffey,  to  date  June  22nd." 
\V.   M.  Whavman  to  President  for  service  at  Admiralty,  to 
date  July  7th. 

F.  C.  Davis  to  Pembroke  for  Mohawk,  on  paying  off,  and  T.  G. 

Coomber  to  Pembroke  for  Devonshire,  to  date  June  11th. 

Engjnerh  Sub-Lteutenants. 
R.  H.  G.  Boddy  and  H.  J.  A.  White  to  Swiftsure,  L.  Walker 

and  R.  D.  Harvey  to  Triumph,  and  M.  J.  R.  Shari>to  Royal 

Oak,  to  date  June  21st. 
J.  K.  Corsar,  H.  Burt,  E.  C.  Green,  R.  G.  Morton,  A.  C.  Boxer, 

and  R.  Preston  to  Terrible,  for  passage  home,  undated. 
R.  D.  Nelson  to  Terrible,  to  date  June  21st,  and  to  Thetis, 

undated. 

A.  H.  A.  Downian  to  Terrible,  to  date  June  21st,  and  to  Albion, 
undated. 

J.  F.  Goldsmith  to  Bacchante,  to  date  June  8th.  > 
A.  Pettnian  to  Terrible  on  ( onimissicming,  to  date  June  21st, 

and  to  Thetis  on  re-commissioning. 
H.  Hudson  to  Hood,  undated. 

AV.  E.  Carter  to  Duncan,  and  G.  J.  Mathews  to  Revenge,  to 
date  June  21st. 

F.  J.  L.  Heath  and  G.  E.  McEwen  to  Jupiter,  to  date  June  20th. 

Chief  Artificer  Engineers. 
W.  H.  Wort  to  Fire  Queen  for  Rocks,  to  date  May  20th. 

E.  W.  Young  to  Vivid  for  Grasshopper,  to  date  June  18th. 
J.  Mitchell  to  Humber  for  Janus,  and  D.  E.  MacFarlane  and 

T.  Killick  to  Terril)le,  undated. 
T.  J.  Wells  to  Defiance  for  Ferrett,  undated. 

Artificer  Engineers. 

J.  Bronkhorst  and  C.  Mansfield  to  Triumph  and  O.  Carey  to 
Swiftsure,  to  date  June  21st. 

W.  A.  Hook  to  Terrible,  W.  G.  Harding  to  Terrible,  to  date 
June  21st,  and  to  Ocean,  D.  L.  Leary  to  Terrible,  to  date 
June  21st,  and  to  Leviathan,  W.  H.  'P.  Studd  to  Terrible, 
to  datie  June  21st,  and  to  Gloi-y,  H.  Noakes  to  Terrible, 
to  date  June  21st,  and  to  Leviathan,  W.  J.  Ashworth  to 
Terrible,  to  date  June  21st,  and  to  Tamar  for  Otter,  W.  H. 
Theobalds  to  Terrible,  to  date  June  21st,  and  to  Tamar 
for  Hart,  F.  J.  Randall  to  Terrible,  to  date  June  2l3t,  and 
to  Bramble,  all  undated. 

L.  B.  Henwood  to  Erebus  for  Sturgeon,  to  date  June  21st. 

G.  G.  Finch  to  Vivid  for  Hasty,  to  date  .Tune  Btli. 
W.  H.  Pengelley  to  Egniont  for  Dryad,  undated. 
J.  C.  Barnicott  to  Halcyon,  to  date  June  18th. 

J.  J  Marsh  to  Glory,  supernumerary,  to  date  June  20th. 
S.  J.  Venning  to  Vivid  for  Dasher,  nA'd(at«d. 

F.  W.  Baker  to  Bedford,  to  date  June  22nd. 

Acting  Artificer  Engineers. 
R.  M.  Newman,  confirmed  in  tlie  rank  of  artificer  engineer,  witli 
seniority  of  April  1st,  1903. 

G.  A.  Trim  to  Terrible,  to  date  June  21st,  and  to  Ocean,  and 

R.  Drysdale  to  Terrible,  to  date  June  21st,  and  to 
Amphitrite,  undated. 

E.  Longbottom  and  J.  W.  Davy  to  Exmouth,  A.  W.  P.  Boss  to 

Csesar,  and  A.  Bersey  to  Prince  George,  to  date  June  21st. 

F.  J.  Bates  to  Swiftsure,  to  date  June  21st. 

W.  H.  J.  Randall  to  Jupiter,  to  date  June  20th. 
J.  H.  Seymour  to  Donegal,  to  date  June  22nd. 

PROMOTIONS. 
The  under-mentioned  engineer  sub-lieutenants  have  been 
promoted  to  the  rank  of  engineer-lieutenant  in  His  Majesty's 
Fleet,  viz.:  A.  R.  Brown,  A.  O  Wood,  F.  M.  Attwood,  E.  "A. 
Archard,  F.  A.  Butler,  R.  Berry,  F.  C.  R.  Paton,  E.  Groves, 
S.  P.  Start,  H.  F.  Russell,  J.  E.  G.  Cunningham,  J.  B. 
Pulliblank,  A.  E.  E.  Ravner,  E.  H.  T.  Meeson,  AV.  E.  Olive, 
TL  T.  G.  Lobb,  H.  V.  Gordon,  G.  W.  Mathew,  C.  A.  Codring- 
ton,  J.  W.  Hopkyns,  G.  J.  K.  Hamilton,  C.  M.  AA'^eeks,  C.  L.  J. 
Risch,  J.  AV.  Alexander,  F.  Ranken,  C.  J.  Hawkes,  AV.  F. 
Rabbidge,  A.  AV.  Reader,  H.  W.  G.  D.  Stidston,  A.  R.  Rice, 
A.  E.  Hurst,  C.  R.  Tooth,  E.  Nibbs,  E.  J.  Allen,  F.  Alexander, 
C.  Samson,  dated  June  1st,  igOd-. 

Enoineer-Lieutfnant. 

H.  W.  Metcalfe  promoted  to  engineer  commander,  with  seniority 

of  June  20th, 


The  following  is  a  list  of  marine  engineers  to  whom  certificates  of 
competency  have  been  issued  during  the  last  four  weeks  ending 
June  ^3rd  : — 

Belfast. — First  class:  J.  Lyttle,  E.  A.  Gray,  J.  Carstai's. 

Cardiff. — First  class :  W.  T.  Bryant,  C.  E.  Middleton,  G.  Spence, 
U.  O'Sullivau,  R.  A.  Blake,  AV.  Davies.  Second  class  :  T.  M.  Hopkins, 
E.  M.  Roberts,  F.  R.  Buckuell,  E.  E.  Leser,  J.  M.  Sharp,  G.  Griffiths, 
AV.  A.  Forth,  R.  H.  Smith,  J.  Banner,  C.  E.  Reed,  F.  Hurst,  T.  Griffiths. 

Dundee. — First  class:  D.  N.  Underson,  A.  G.  Milne.  Second  class  : 
J.  Fornie. 

Falmouth. — First  class  :  J.  G.  Phillips. 

Glasgow. — First  class  :  AV.  R.  Coulter,  G.  Hargrave,  W.  Middlemass, 
C  Matheson,  M.  Cameron.  W.  J.  Wright,  H.  Linklater,  J.  McKenzie, 
J.  Taylor.  Second  chus  :  N.  McTee,  W.  Urquhart,  R.  Kay,  P.  Camp- 
bell, J.  Jack. 

GuERKOCK. — First  class  :  H.  Malcolm,  A.  O.Stewart,  J.  Duff.  Second 
class  :  1).  Leitch,  J.  Edgar,  S.  P.  Ireland,  D.  Macgregor. 

West  Hak'ILEPOOL — First  class:  VV.  M.  Shaw,  AV.  Dando,  J.  R. 
Graham,  J.  W.  Hodgson,  G  Suinbank,  R.  A.  I'ease.  Second  class: 
J.  R.  Scarie. 

London.— /''irsi  class:  F.  T.  Matthews,  R.  Miller,  E.  H.  Law,  S.  Hogg, 
A.  J.  Cook,  J.  H.  Smart,  G.  H.  Sinims,  F.  S.  Davis,  F.  H.  Sanders,  A. 
I.auiont,  H.  M.  Mansh,  C.  Chapman,  W.  Warner.  Second  class  :  G.  M. 
Jhouson,  C.  A.  L.  Harrison,  L.  Green,  B.  J.  Parker,  A.  C.  MacDiarmaid, 

G.  Cleaver,  J.  L.  Doi-ward,  T.  Bumn,  J.  Miller,  A.  G.  Holbrow,  R. 
Colvin,  AV.  N.  Aimers,  AV.  R.  Ball,  T.  Gent,  J.  L.  Stinson,  W.  N.  Blevin. 

Liverpool. — First  class' :  G.  A.  Thomas,  J.  S.  Williams,  P.  J.  Kiasack, 
L.  Waluisely,  A.  J.  McKecbuie,  E.  A.  Lambert,  P.  R.  Williamson,  J. 
Carlisle,  W.  P.  Patton,  J.  C.  Galloway,  K.  G.  Torrie,  A.  E.  Middleton, 
T.  H.  Pringle,  J.  A.  Smith,  C.  McCounell.  Second  cla!s:  AV.  O. 
Niehohs,  T.  W.  AVilliams,  N.  Arbonies,  AV.  B.  Heywood,  AV.  Reid,  J.  E. 
Thomas,  W.  Jones,  W.  McKay,  W.  AV.  Hudson,  J.  Cordingley,  J.  T. 
Henry,  J.  C.  Mcintosh,  A.  AV.  Lockhart,  E.  A.  R.  Jackson,  J.  A.  Sykes. 

Leith. — First  class  :  J.  Flanders,  J.  Carint/is,  J.  N.  Lee,  J.  C.  Smith, 
AV.  R.  McLiiren,  A.  Lees.  Second  class  :  D.  Mudie,  J.  K.  McMath, 
W.  R.  Smith. 

North  Shields.  — First  class:  A.  Mc.  G.  Ardagh,  AV.  Whitehead, 
R.  H.  Henderson,  J.  A.  Marshall,  J.  AV.  Wooler,  C.  J.  Mcintosh,  J. 
Campbell,  T.  Bewick,  W,  F.  F.  Fergusson,  C.  F.  Barnsley.  Second 
class  :  C.  Auld,  AV.  H.  Hogg,  E.  R.  Volk,  G.  R.  Russell,  H.  C.  Richard- 
smi,  R.  Craig,  J.  Bowker. 

Southampton  —First  class :  H.  S.  Wall,  T.  Drake,  AV.  J.  Evans, 

H.  R.  Henderson.  Second  class  :  J.  T.  Irvine,  A.  Mac  Watt,  D.  Denholni, 
W.  A.  Reid,  W.  Haddon. 


Tor. — Helsingfors,  June  8th.  The  steamer  Tor,  by  her 
grounding,  had  bilge  keel  damaged  and  several  bottom  plates 
indented. 

EspiritO  Santo. — Hamburg,  Juno  15th.  Mail  advices 
from  Brazil  state  that  the  steamer  Espirito  Santo,  from  Manaos, 
had  been  towed  into  Belcm  with  shaft  broken,  and  that  the 
repairs,  which  v/ere  very  considerable,  could  not  be  effected 
there 

Warfield.— Cardiff,  June  16th,  10-30  a.m.  Steamer  AVarfield, 
when  docking  Roath,  struck  at  entrance,  damaging  stern,  also 
knocking  a  hole  in  one  of  the  steam  hoppers  with  propeller. 

Redondo. — London,  .Tune  16th.  The  Salvage  Association 
have  received  the  following  telegram  from  their  special  officer, 
dated  San  Francisco,  June  16th,  re  Redondo:  Dry-docked; 
numerous  rivets  renew;  lost  100  tons  oil  fuel  weather  damage. 

Stirling  Castle.— Lcith,  June  16th,  5-53  p.m.  Steamer 
City  of  London,  for  Aberdeen,  and  paddle  steamer  Stirling 
Castle  were  in  collision  in  Leith  Harbour  to-day;  former 
uninjured;  latter  had  paddle  box  damaged. 

James  Joicey.— Erith,  June  16th,  8-35  p.m.  Steamer  James 
Joicey,  of  London,  loaded  with  coal,  for  Erith,  lost  her  anchor 
and  chain  off  Erith  to-day;   just  found  by  under-watermen. 

Highland  Mary- —Table  Bay,  June  17th,  5-20  p.m.  High- 
land Mary :  Meat  has  sustained  extensive  damage.  Cause  of 
damage  bursting  brine  pipe.  Cargo  in  'tween  decks  lower  hold 
damaged.  The  condition  of  the  cargo  in  the  other  holds  is 
not  known,  consigned.  East  London,  Durban,  fear  damaged. 
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THE    INTERNATIONAL  COLLIERY 
EXHIBITION. 

The  second  International  Collieiy  Exhibition,  held  last  week, 
at  the  Royal  Agricultural  Hall,  Loudon,  may  be  recorded  a 
great  success,  several  novelties  as  well  as  well-known  and 
tried  niachineiy  ajid  appliances  being  exhibited.  The 
attendance  was  good,  and  we  understand  a  considerable 
number  of  orders  were  booked. 


the  top  hoods,  from  which  the  steam  and  hot  water  are 
discharged  intermittently  in  a  longitudinal  direction.  The 
steam  then  escapes  into  the  steam  space,  the  water  con- 
tinuing to  travel  along  the  top  of  the  furnace  flue  by  the 
momentum  set  up.  As  the  water  is  evaporated  out  of  the 
tubes,  other  water  conies  in  to  take  its  place,  which  it  can 
only  do  by  entering  at  the  mouth  of  the  bottom  hoods, 
and  continuous  longitudinal  circulation  is  thus  produced.  In 
the  various  tests  that  have  been  carried  out,  it  has  been 


Altliough  the  leading  engineering  firms  were  well  repre- 
sented by  their  specialties,  it  is  only  our  intention  to  refer  to 
the  exliibits  that  were  new,  or  at  least  have  not  previously 
been  described  in  these  columns. 

Messrs.  Circulators  Limited,  147,  Leadenhall  Street, 
London,  E.C.,  showed  an  apparatus  for  setting  up  a  longi- 
tudinal circulation   in  steam  boilers    of   the  Galloway, 


found  that  the  efficiency  varies  in  proportion  to  the  number 
and  position  of  the  cross  tubes,  and  that  the  nearer  they 
are  to  the  bridge  the  greater  the  saving  in  fuel.  From  a 
series  of  tests,  lasting  over  a  week,  carried  out,  at  the 
Northampton  Institute,  under  the  direction  of  Mr.  Chas.  E. 
Larard,  A.M.I.C.E.,  on  an  Adamson  boiler,  20  ft.  long,  with 
two  cross  tubes  in  each  furnace  and  a.  rated  output  of 


Fig. 


-SCHOFIELD'S   •'DEFLECTOR"   SMOKE  COXSUJlEll. 


Lancashire,  and  Cornish  type  (with  cross  tubes).  The 
apparatus  consists  of  a  series  of  hoods  or  cowls  placed  at 
both  top  and  bottom  of  the  cross  tubes,  and  held  in  position 
by  a  stay  bolt,  with  a  nut  at  each  end.  The  action  is  as 
follows :  Tlie  hot  gases,  striking  against  the  cross  tubes,  set 
up  a  rapid  evaporation  of  water,  the  steam  naturally  rises 
and  seeks  the  nearest  outlet.    This  is  the  inclined  mouth  of 


3,000  lb.  of  steam  per  hour,  the  equivalent  evaporation  from 
and  at  212  deg.  Fah.  was  8  24  1b.  without  circulator,  and 
8'82  lb.  with  the  circulator,  the  thermal  efficiencies^  being 
eryid  and  70-08  respectively,  or  an  increase  in  efficiency 
due  to  the  circulators  of  7  jier  cent.  A  more  recent  test  on 
a  Lancashire  boiler,  30  ft.  by  7  ft.,  with  four  cross  tubes  in 
each  flue,  all  of  which  were  fitted  with  the  hoods,  took  place 
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at  the  Ijt'3'toii  l*ul)lic  Baths,  where  comparative  figures  for 
eight  liours  were  obtained.  The  results  showed  that  the 
water  evaporated  per  pound  of  coal  was  9'4  lb.  without 
circuhitor,  and  1108  lb.  with  circulator,  or  a  gain  of 
etHciency  of  lu'l  per  cent. 

Tlie  Schofield  patent  circulators  can  be  easily  fitted  to 
almost  any  type  of  shell  boiler,  including  marine  and  dry- 
back  boilers,  no  joint  being  necessary,  and  no  alteration  to 
the  boiler  being  needed. 

A  new  type  of  smoke  consumer  known  as  the  "  deflector," 
v.-as  also  shown  by  the  above  firm.  This  is  a  sort  of  subsi- 
diary fire  bridge  j^laced,  as  will  be  seen  from  the  illustration, 
some  distance  behind  the  bridge.  It  is  well  known  that  in 
boilers  of  the  Galloway  and  Lancashire  type  the  products 
of  combustion,  after  passing  over  the  fire  bridge,  separate 
the  hottei'  and  lighter  part  travelling  along  the  top  of  the 
flue,  and  the  heavier  and  cooler  falls  towards  the  bottom  of 
the  flue.  The  "  deflector  '"  directs  the  heavier  gases  again 
to  the  top  of  the  flue,  where  they  are  compelled  to  mix  with 
the  hot  gases  and  become  ignited,  thus  adding  to  the  heat 
in  the  flues,  and  giving  a  better  combustion.  About  6  per 
cent  efficiency  is  claimed  for  this  apj)aratus,  which  is  self- 
fixing  and  can  be  placed  in  position  in  a  few  minutes. 

Messrs.  the  Triumph  Stoker  Limited  had  on  view  a 

mechanical  stoker  in  motion.  This  machine  is  of  Uie 
sjirinkler  tyj^e,  and  consists  mainly  of  a  hopper  with  auto- 
matic feed,  a  thrower  for  distributing  the  coal,  and  moving 
self-cleaning  firebars.  The  bars  are  automatically  worked, 
and  are  a.bsolutelj'  self-cleaning,  being  every  few  seconds 
withdrawn  singlj^  for  about  2  in.,  then  returned  in  a  body 
to  their  original  position.  The  first  movement  frees  them 
from  clinker  and  ash,  and  the  second  slowly  carries  the 
whole  mass  of  tlie  fire  to  the  back,  and  finally  deposits 
the  refuse  in  the  clinker  chamber.  Complete  combustion 
and  dui-ability  of  bars  are  the  principal  advantages  claimed 
for  this  movement. 

Messrs.  Erith's  Engineering  Company  exhibited  their 

patent  under-feed  stokers,  as  ajiplied  to  all  types  of  boilers 
and  other  furnaces.  This  stoker  has  no  working  parts  in 
contact  with  the  fire.  The  coal  is  fed  from  below  by  a 
simple  steel  ram,  ma.king  charges  of  fresh  coal  automatically 
at  regulated  intervals.  The  s.'ime  firm  also  showed  their 
automatic  hot  process  purifier  for  the  heating  and 
mechanical  and  chemical  purification  of  feed  water  for 
boilers.  This  apparatus  jirevents  scale  formation  in  boilers, 
and  in  addition  acts  as  a  feed-water  heater. 

(To  he  continiied.) 


Automatic  Tide-signalling  Apparatus. — An  automatic 
apparatus  for  exhibiting  a  code  of  signals  showing  the  rise  and 
fall  of  tide  day  and  night  in  any  waterway,  harbour,  or  dock 
h^is  just  been  patented  by  Mr.  Martin  Boyd,  harbour  master, 
Irvine  The  system  has  been  in  operation  at  the  harbour  there 
for  the  last  three  months,  and  has  not  only  completely  fulfilled 
the  anticipations  of  the  inventor,  but  has  proved  of  great 
advantage  to  ship  captains  and  others  visiting  the/ port,  inasmuch 
as  they  at  once  see  the  depth  of  the  water  in  the  harbour. 
The  apparatus  is  enclosed  in  a  tower,  and  is  actuated  by  a 
float,  which  rises  and  falls  by  the  action  of  the  tide,  in  a 
suitable  well  placed  in  a  convenient  position  either  some  con- 
siderable distance  from  the  tower  or  directly  under  it,  as  local 
circiimstances  permit.  The  vertical  motion  of  the  tide  or  change 
of  water  level  is  transmitted  to  the  apparatus  by  suitable 
gearing  attached  to  the  float.  At  each  foot  of  rise  of  tlie 
tide  an  eclipser  in  front  of  the  apparatus  opens  one  of  the 
apertures,  through  which  the  lights  are  seen  seawards,  and  an 
eclipser  at  the  back,  acting  in  like  manner,  shows  the  lights 
landwards,  thus  acting-  as  tell-tale  lights,  and  enabling  the 
code  of  signals  to  be  read  from  the  land  side.  On  the  ebb  the 
eclipsers  act  in  reverse  order,  eclipsing  the  lights  one  by  one 
at  each  foot  of  fall  of  the  tide.  The  lights  which  show  seawards 
are  fitted  with  powerful  lenses,  and  can  be  seen  at  a  distance 
of  10  miles  in  clear  weather,  and  at  a  lesser  distance  according 
to  the  state  of  the  atmosphere.  The  source  of  light  in  this 
case  is  gas.  For  day  signals  a  code  of  balls  painted  black  or 
the  like   is  used. 


A    NEW   PROCESS   FOR    THE  PROTECTION 
OF  IRON  AND  STEEL  FROM  CORROSION. 

By  Sherard  Cowpbr-Coles. 

{Concluded  from  page  15.) 

The  zinc  surfaces  obtained  by  hot  and  cold  galvanising 
and  Sherardising  are  difi'erent  in  each  case,  but  they  can 
readily  be  distinguished  by  anybody  conversant  with  the 


Fig.  8. 


three  processes.  In  the  case  of  hot  galvanising,  tlie 
surface  is  spangled,  or,  if  not  spangled,  has  the  appearance 
of  cast  metal.  In  the  case  of  cold  galvanising,  the  surface 
is  free  from  sjjangles  and  has  a  uniform  matt  or  frosted 


FiQ.  9. 


•surface — ^uniform  if  the  work  has  been  well  executed. 
Sherardising  is,  again,  distinctive  from  the  two  former 
l)rocesses ;  the  general  appearance  resembles  more  that  of 
cold  galvanising  than  hot  galvanising,  but  is  more  lustrous 


and  metallic,  and  is  uniformly  distributed  over  the  whole 
surface,  which  is  not  the  case  with  zinc  applied  by  the  hot  and 
cold  galvanising  processes.  The  Sherardising  process,  although 
similar  to  cold  galvanising  in  some  respects,  is  also  similar 
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to  hot  galvanising  in  other  respects,  inasaiucli  as  the  zinc 
alloys  with  the  iron  and  forms  a  tirotective  zinc-iron  alloy 
intermediate  between  the  zinc  coating  and  the  underlj'ing 
metal.   Fig.  8  shows  a  iihotomicrograph  of  hot  galvanising  ; 


Fig.  11. 


the  line  in  the  centre  shows  the  line  of  demarcation  between 
the  crystal  or  spangles.  Fig.  9  shows  zinc  electro-deposited 
by  the  regenejative  process  from  a  solution  of  zinc  sulphate, 


due  to  the  protective  action  of  the  zinc-iron  alloy  formed 
on  the  boundary  line  between  the  iron  and  zinc,  and  wiiicii 
is  clearly  shown  on  the  photomicrogrpaiis,  figs.  11  and  12. 

As  Sherardising  is  effected  at  a  very  much  lower  tempera- 
ture than  hot  galvanising,  the  temper  of  steel  wire  is  not 
reduced  as  it  is  in  the  latter  process.  A  number  of  steel 
and  iron  bolts  Sherardised  at  varying  temneratures,  when 
tested  for  tensile  strength,  were  found  to  b©  equal  in 
strength  to  bolts  which  had  not  been  Sherardised.  The 
following  table  gives  the  results  of  tests  for  tensile 
strength  upon  four  untreated  and  four  treated  (Sherardised) 
specimens  of  steel  rod : 

The  Sherardising  procesis  has  the  following  advantages 
over  hot  galvanising : 

(«)  There  is  no  waste  of  zinc  due  to  the  formation  of 

zinc-iroii  alloys. 
(b)  Less  zinc  is  required,  because  the  zinc  is  evenly 

distributed. 

((•■)  The  temperature  required  is  lower ;  consequently 
the  amount  of  fuel  consumed  is  less. 

((/)  The  labour  is  less,  as  the  articles  do  not  require 
to  be  cleaned  as  carefully  as  in  hot  galvanising. 

(e)  The  plant  is  veiy  much  cheaper  that  that  required 
for  hot  galvanising. 


Extension. 

On  original  area. 

Dimensionp. 

Area. 

Reduction 
of  area  at 
fracture. 

On  2". 

On  2"  at 
fracture. 

Elastic  limit 
(Yield  point). 

Maximum 
siress. 

Remarks. 

Square 
inches. 

Per  cent. 

Per 
cent. 

Per  cent. 

Lbs.  per 
square 
inch. 

Tons 
per  sq. 
inch. 

Lbs.  per 
square 
inch. 

Tons 
per  sq. 
inch. 

Untreated  steel  rod  .... 

0-276  X  0-277 

0-0774 

1-0 

70,358 

31-41 

121,676 

54-32 

Irregular   fracture  ;   broke   outside  datum 
points  iu  jaws. 

Untreated  steel  rod  .... 

0-274  X  0-274 

0-0750 

6-6 

3-0 

49,280 

22-0 

150,766 

67-32 

Broke  outside  datum  points  iu  jaws. 

Untreated  steel  rod  .... 

0-278  X  0-278 

0  077-2 

3-5 

73,987 

33-03 

149,408 

66-70 

Irregular   fracture ;    broke   outside  datum 
points  in  jaws. 

Untreated  steel  rod  

0-283  X  0-208 

0-075S 

3-7 

3-0 

69,4i0 

3100 

153,932 

6S-72 

Broke  outside  datum  points  iu  jaws. 

Sherardised  steel  rod  . . 

0-279  X  0-285 

0-0795 

19-9 

7-0 

113,545 

50-69 

156,598 

69-91 

Sherardised  steel  rod  . . 

0-274  X  0-279 

0-0764 

6  7 

4-0 

102,032 

45-55 

148,064 

66-10 

Steel  rods  treated. 

Sherardised  steel  rod  . . 

0-274  X  0-283 

0-0776 

15-9 

6-0 

Not  obse 

rvable 

154,918 

69-16 

Sherardised  steel  rod  . . 

0-276  X  0-284 

0  0783 

4-8 

3-5 

108, 147 

48-28 

149,632 

66-80 

Broke  outside  datum  points  in  jaws. 

kept  in  the  best  workuig-  condition  by  passing  tlie  electro- 
lyte through  a  filter  bed  of  zinc,  dust,  and  coke,  the  current 
density  being  about  20  amperes  per  square  foot  of  cathode 
surface.  Fig.  10  shows  an  iron  surface  coated  with  zinc 
by  the  Sherardising-  process. 


Flu.  12. 


In  practice,  vSheradised  iron  and  steel  is  found  to  with- 
stand the  ordinary  corrosive  agents  galvanised  iron  is 
exposed  to  to  a  remarkable  degree  ;  even  after  the  apparent 
removal  of  all  the  zinc  by  filing  or  abrasion  the  iron  is 
still  non-corrosive.     This  valuable  property  is  doubtless 


(/')  There  is  no  waste  of  zinc,  no  flux  required,  no  dross 

or  skimmings  formed. 
(ff)  No  danger  of  explosion  or  breaking  of  castings 

and  distorting  of  thin  u'on  work. 

Siierardising  machine  work  does  not  requii-e  refitting, 
as  the  coating  is  evenly  distributed.  The  work  can 
be  placed  direct  in  the  Sherardising  drum  from  the 
pickling  vat  without  drying ;  the  process  can  be  worked 
intermittently  without  waste  ;  iron  can  be  coated  with  zinc 
to  any  desired  thickness.  Another  advantage  of  Sherar- 
dising, provided  sufficient  time  is  given  for  coating,  is  that 
it  has  the  effect  of  bringing  the  surface  into  a  more 
uniform  state  of  tension. 


The  great  drawback  connected  with  wireless  telegraphy  is 
the  difficulty — not  to  say  impossibiUty — of  conceutratiug  the 
Herz  waves,  and  on  that  account  long  antennse  and  very 
sensitive  coherers,  or  glass  tiibes  with  iron  filings,  must  be 
employed.  The  waves,  propagated  iu  evei-y  direction,  pass 
round  obstacles  and  follow  the  convexity  of  the  earth.  Another 
disadvantage  is  the  slowness  of  transmission — only  four  to 
eight  words  per  minute,  against  200  elaimed  for  by  the  Baudot 
multiple  instrument.  All  these  drawbacks  are,  however, 
abundantly  compensated,  observed  M.  Clianni.it,  sub-director 
of  the  French  Superior  School  of  Electricity,  to  the  mem- 
bers of  the  Union  des  Usiues  d'Electricitc,  by  tlie  immense 
advantages  of  being  able  to  communicate  with  vesstls  in  distress 
d^uring  any  weatlier,  and  of  preventing  the  collision  of  two 
vessels  in  a  fog. 
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THE   USE  OF  STEEL  IN  AMERICAN  LOFTY- 
BUILDING  CONSTRUCTION.* 

In  a  lecture  delivered  last  yeai'  before  the  British  Acudemy, 
Professor  Atthison  drew  attention  to  the  neglect  of  Uritish 
architects  to  take  full  advantage  of  the  structural  merits  of 
steel  and  of  iron.  He,  however,  laid  some  stress  on  the  dis- 
advantages associated  with  the  use  of  steel  if  compared  with 
masonry  and  timber.  For  instance,  he  referred  to  the  dilatation 
factor,  the  shrinkage  by  contraction,  the  moisture  on  iron  in 
damp  weather,  the  peculiar  properties  of  both  iron  and  steel 
when  exposed  to  flames,  their  inartistic  proportions,  owing  to 
the  great  compressional  strength  they  possess  compared  with 
masonry  or  timber.  All  these  disadvantages  have  not,  however, 
deterred  American  builders  from  raising  steel  and  iron  to  the 
position  of  supremacy  as  the  element  of  strength  in  the  service 
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of  modern  American  building  construction,  both  masonry  and 
timber  taking  a  very  subordinate  position  as  essential  elements 
of  construction;  and  to-day,  in  North  America  at  least,  the 
great  iron  and  steel  industry  finds  in  city  and  town  building 
operations  a  considerable  and  widening  source  of  demand  for 
iron  and  steel  manufacturing  products. 

Certain  it  is  that  but  for  the  life-work  of  two  former 
presidents  of  the  Iron  and  Steel  Institute,  Bessemer  and 
Siemens,  to  the  encouragement  given  to  the  system  of  con- 
struction by  the  present  president,  Mr.  Carnegie,  and  his  steel- 
works staff,  and  to  other  American  metallurgists,  the  main 
priuciiale  of  construction  of  the  lofty  buildings  that  gives  the 
skyline  of  Lower  New  York  would  not  have  been  found 
practicable,  or,  even  if  practicable,  the  cost  would  have  made 
the  application  tinajiciallj'  impossible. 

The  evolution  of  the  art  of  lofty  construction  of  tiers  of 
storeys  could  not  have  been  possible  had  not  mild-steel  joists 
been  available  of  the  highest  quality,  and  at  a  reasonable  price, 
and  had  not  the  perfection  of  elevator  or  lift  construction 
permitted  occupants  to  reach  their  floors  with  safety,  rapidity, 
and  without  inconvenience. 

Eaelt  Histoby. 

Mr.  Purdy,  who  has  designed  soma  of  the  most  striking 
examples  of  steel  frame  construction,  explained  to  the  author, 
during  his  recent  visit  to  the  United  States,  that  the  credit  of 
the  basis  of  this  steel  frame  construction  really  belongs  to 
English  engineers;  and  he  is  right. 

In  the  author's  work  on  "  Fire-resisting  Factory  Construc- 
tion,"! published  twenty-two  years  ago,  the  early  history  of 
the  system  is  briefly  set  forth.  It  appears  that  in  the  fifties 
Mr.  Pritchett,  a  Yorkshire  architect,  designed  a  retreat, 
belonging  to  the  Society  of  Friends,  which  was  constructed  in 
the  ancient  city  of  York,  in  which  he  embodied  iron  girder  and 
brick  arch  floor;  so  that  if  New  York  has  been  embellished  aJid 
structurally  ennobled  by  the  steel-frame  system,  the  ancient 
city  of  York  probably  possesses  the  first  actual  example  of  the 
basis  of  the  system,  for  which  we  are  also  under  obligation  to 
Sir  William  Fairbairn,  who  applied  iron  joists  and  intervening 
hollow  brick  arches  to  form  the  floors  of  the  Saltaire  Mills, 
Saltaire,  Yorkshire,  fig.  1. 

Sir  W.  Fairbaim's  application  of  iron  to  building  operations 
was  improved  upon  by  Whichcord,  a  British  architect,  who  was 
the  first  to  apply,  in  1873,  a  refractory  or  fireguard  encasement 
to  the  bottom  flanges  of  the  iron  girders,  fig.  2 ;  this  system 
was  employed  in  the  construction  of  the  National  Safe 
Deposit  Company's  building.  Hornblower,  a  Liverpool  architect, 
extended,  in  the  early  eighties,  the  hollow  and  flat  arch  system. 
The  author  was  well  acquainted  with  this  ingenious  construc- 
tionalist,  whose  system  of  floor  construction  is  nearer  to  the 
most  modern  methods  of  American'  construction  than  that  of  any 
other  British  pioneer,  figs.  3  and  4. 

In  any  general  history  of  the  evolution  of  the  use  of  iron  and 
steel  one  must  not  forget  the  work  of  the  talented  designer  of 
the  1851  exhibition  building,  which,  under  the  title  of  the 
Crystal  Palace,  constitutes  a  magnificent  memorial  to  the 
engineering  glories  of  the  Victorian  era,  and  to  the  value  of 
iron  as  a  structural  element. 


*  Paper  tead  by  Mr.  B.  H.  Thwaite,  A.M.I.C.E.,  before  the  Iron  and  Steel  In'tl 
tute,  May,  1904. 

t  "  Our  Factories,  Workshops,  and  Warehouses ;  their  Fire-resisting  Con- 
struction, 1882."  By  B.  H.  Thwaite.    Published  by  Spon  ;  London  and  New  York. 


Later  and  more  modern  developments,  from  the  date  of  the 
early  eighties,  had  their  home  in  the  United  States,  and  from 
amongst  the  group  of  workers  and  pioneers  two  men  deserve 
conspicuous  mention,  one  of  whom.  Colonel  Wm.  B.  Jenney,  of 
Chicago,  may  be  considered  to  be  the  father  of  the  American 
development  of  the  steel  and  iron  frame  system  of  construction, 
in  which  the  steel  frame  supports  everything,  the'  skin  or  outer 
walls,  the  floors,  and  the  roofing.  By  Jenney's  pioneer  work 
steel  and  iron  were  made  the  essential  component  elements  of 
construction. 

To  anotlier  Chicago  architect,  Mr.  W.  H.  Burnliam,  credit  is 
due  for  the  novel  method  of  the  grille  foundation  construction 
system,  that  safely  permitted  tier  upon  tier  of  storeys  to  be 
built,  making  up  an  aggregate  weight  of  thousands  of  tons 
of  superstructure,  without  danger  of  serious  or  irregular 
settlement. 

The  American  Development. 

The  pioneer  application  of  Mr.  Burnham's  invention  was  that 
of  the  foundations  of  the  walls  of  the  ten-storey  Montauk  block, 
constructed  in  1882  in  Chicago,  and  which  were  carried  on 
railway  rails  arranged  in  parallel  cr  grille  form.  A  modern 
example  of  grille  foundation  construction  is  shown  in  fig.  5. 

A  year  later,  or  in  1883,  Col.  W.  L.  B.  Jenney  designed  the 
ten-storey  Home  Insurance  building  of  Chicago.  This  building 
partially  embodies  in  its  design  the  fundamental  feature  that 
differentiates  the  system  from  earlier  and  British  methods  of 
construction.  In  this  structure  the  weight  of  the  floors,  the 
roof,  and  the  outside  walls  is  more  or  less  completely  carried 
by  the  iron  framework ;  in  this  Home  Insurance  building  cast- 
iron  columns  constitute  the  vertical  elements,  and  W.I.  beams 
carry  the  floors. 

A  later  building,  the  Rookery,  eleven  storeys  high,  was 
erected  in  Chicago  in  1885  and  1886.  The  vertical  columnar 
supports  had  isolated  footings  on  the  Burnham  system,  but  the 
outer  masonry  walls  carried  part  of  the  floor  load. 

The  first  really  complete  application  of  the  principle  of  steel- 
frame  construction  is  embodied  in  the  fourteen-storey  Tacoma 
building,  built  after  1886  from  the  designs  of  Messrs.  Holabird 
and  Eoche.  This  construction  constituted  an  epoch  in 
.American  architectural  history,  and  in  the  evolution  of  the  use 
of  steel  and  iron  in  building  construction. 

Since  this  date  (1886)  the  steel-frame  element  has  attained 
supreme  importance,  architectural  features  becoming  questions 
of  subordinate  value. 

As  the  buildings  attained  higher  and  higher  altitudes,  the 
question  of  the  effect  of  wind  pressures  had  to  be  faced,  and 
most  ingenious  methods  of  wind  bracing,  involving  a  still 
further  increase  in  the  use  of  steel,  have  been  devised;  the 
earliest  serious  attempt  to  structurally  face  the  problem  of 
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wind  pressures  is  probably  the  one  embodied  in  the  extension 
to  the  Eeliance  building  in  the  year  1894.  The  characteristic 
feature  of  the  system,  known  as  the  table-leg  wind-bracing 
method,  consists  in  making  each  floor  rigid  in  itself,  deep  plate 
girders  connected  by  vertical  splicing  plates  to  the  columns, 
and  not  by  merely  being  hung  bplted  to  brackets;  these  plate 
girders  connecting  all  the  outside  columns  constitute  the  origin 
of  the  title,  the  table-leg  principle. 

The  Eationale  of  the  System. 
We  know  that  the  use  of  steel,  the  conspicuous  feature  of  the 
system  of  construction  under  review,  has  permitted  floors  to  be 
.superposed  over  floors  to  an  extent  never  dreamt  of  as  possible 
by  orthodox  masonry  constructionalists.  Now  the  extension 
of  height  involved  in  the  tiers  of  stories  may  reasonably  prompt 
the  question.  Cui  hmo?  The  reply  can  be  found  in  the  constant 
tendency  of  modern  civilised  life  towards  concentration  of 
effort  and  energy;  and  in  no  direction  is  the  tendency  more 
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marked  than  it  is  in  business  methods  and  in  business  centres, 
and  the  result  is  that  ground  space  in  these  centres  of  business 
activity  has  attained  almost  phenomenal  value.  In  many  cities 
the  ground  space  of  the  business  area  is  concentrated  on  these 
contracted  arears,  which  cannot  be  extended.  Now  every 
additional  floor  added  to  an  office,  warehouse,  or  factory  means 
the  duplication,  more  or  less  completely,  of  the  ground  area  on 
which  the  building  stands.  The  effect  of  the  steel-frame 
system,  in  raising  the  normal  number  of  storeys  from  five  to 
twenty,  is  equivalent  to  the  addition  to  the  business  area  of 
Manhattan  Island,  New  York,  of  some  200  acres  of  habitable 
land — probably  representing  an  increased  yearly  rental  of 
millions  sterling.  The  ground  floor  unit  of  cost  of  a  twenty- 
storey  building  is  only  one-fourth  that  of  a  five-storey  building, 
a  statement  only  requiring  the  qualification  that  the  foundation, 
grille,  footings  of  steel  of  the  former  will  cost  more  than  that  of 
a  five-storey  building.  But  although  the  highest  qualification 
in  favour  of  the  steel-frame  system  of  construction  is  embodied 
in  the  fact  that  it  has  extended  the  safety  limit  of  building 
height  by  an  additional  twenty  storeys,  the  system  is  now  being 
applied  to  structures  of  the  height  usual  in  Europe,  and  within 
the  limits  controlled  by  building  regulations  of  European  and 
British  cities ;  *  but  the  author  trusts  that  his  explanation  of  the 
rationale  of  the  system  will  tend  to  induce  the  Iron  aiud  Steel 
Institute  to  use  its  influence  in  removing  the  British  and 
European  restrictions  that  prevent  the  full  advantages  of  the 
new  system  from  being  secTired.f 

The  increase  of  office  accommodation  by  the  construction  of 
the  lofty  steel-frame  buildings  has  brought  down  the  rents  of 
offices  and  warehouses;  for  example,  the  charge  for  offices  in 
the  old  buildings  of  12s.  per  square  foot  has  been  reduced  to  as 
low  as  6s.  a  square  foot,  a  price  that  includes  conveniences  and 
advantages  that  did  not  exist  in  the  old  offices. 

It  will  be  realised  that  a  substantial  reduction  of  rent,  along 
with  the  additional  and  splendid  advantages  and  conveniences 
provided,  makes  the  new  system  a  positive  boon  to  the  city 
worker.  That  the  system  may  also  be  profitable,  as  it  deserves 
to  be,  is  proved  by  the  following  comparisons; — J 

A  Comparison  on  the  same  Site  op  a  Four-storey  Building  and  a 

16-STOREY  BUILDINO,  WITH  TWO  LoWER  FLOORS  BANKING  PREMISES. 


Pour-storey  building. 

Sizteen.storey  building. 

RoT,Hr,o.    (  6,000  sq.  ft.  per  floor, 
nenimg    ;  24,000  sq.  ft.  of  floor  area,  ex- 
i    elusive  of  ground  floor. 

Rent  per  j  |3,  or  128.  6d.  per  sq.  ft.  aver- 
sq.  ft.     (  age. 

Annual  ) 

gross  rent  >  |70,000,  or  £14,533. 
potential,  j 

intpitel.}P°^«'^l«''-^P" 

7,1)00  sq.  ft.  per  floor. 

105,000  sq.  ft.  of  floor  area,  ex- 
clusive of  ground  floor  height  of 
two  storeys. 

$l-66,  or  6s.  8d.  per  sq.  ft.  average. 
$188,000,  or  £39,666. 

possible  12  per  cent.§ 

Important  Field  of  Application  for  Steel  and  Iron. 

The  field  of  application  of  iron  and  steel  in  the  steel-framed 
building  operations  has  assumed  very  important  dimensions 
It  is  one  that  is  rapidly  extending,  and  that  the  effect  of  the 
irresistible  law  of  the  survival  of  the  fittest  will  become  evident 
here  will  be  the  opinion  of  metallurgists  and  engineers  who 
have  the  privilege  of  the  experience  of  seeing  the  system  for 
themselves  in  the  great  cities  of  the  United  States. 

The  proportions  of  the  steel-framed  building  demand  for  steel 
in  the  United  States  are  increasing.  It  may  with  sufficient 
accuracy  be  assumed,  that  on  the  average  of  the  last  five  years 

*  An  Essential  Condition  of  Success. — As  a  rule  all  the  steel-frame  buildings 
erected  under  the  supervision  of  the  expert  engineers  are  designed  with  most 
conscientious  care.  The  author  was  siu'prised  with  the  thoroughness  with  which 
all  the  proportions  were  calculated  to  satisfy  exigencies  of  variable  loads,  to 
secure  safety  from  settlement,  from  fire  effects,  and  from  the  influences  of  wind 
pressures.  The  methods  of  calculation  and  the  average  precautions  taken  would 
satisfy  the  most  cavitious  of  Britisli  engineers;  yet  at  the  same  time  clauses  safe- 
guarding the  public  against  the  jerry-builder  of  steel  structures  ought  to  be 
inserted  in  the  building  regulations  of  the  cities  of  the  United  State?.  The  steel- 
frame  system  of  building,  of  so  much  interest  to  iron  and  steel  makers,  has 
suffered  by  the  action  of  unscrupulous  builders  who  are  sufficiently  dishonest  to 
prefer  to  paint  imitation  rivets  and  use  girders  of  inadequate  strength.  Such 
unscrupulous  work  has  already  proved  fatal  to  men's  lives  in  the  United  States, 
and  constitutes  a  warning  for  those  responsible  for  the  framing  of  the  building 
regulations  of  our  cities,  which  should  be  extended  so  as  to  permit  the  system 
of  steel-frame  building  to  be  utilised,  but  with  such  stipulations  as  will  secure 
the  full  and  proper  application  of  all  the  science  and  experience  now  available. 

f  The  height  of  buildings  is  restricted  in  some  of  the  American  cities,  although 
in  others  a  man  may  build  any  structure  he  pleases  on  the  lot  he  owns.  There 
are  no  Jaw.s  respectmg  light,  except  for  certain  classes  of  buildings. 

t  As  4  per  cent  mortgages  can  be  raised  on  steel-frame  structures  for  60  per 
cent  of  its  value,  the  net  return  on  a  well-located,  well-designod,  and  well-built 
steel-frame  structure  should  be  very  satisfactory.  Construction  companies,  such 
as  the  Fuller  and  Edgar  Thompson  Companies,  arrange  with  owners  of  existing 
dwarf  buildings,  in  good  position,  to  rebuild  on  tlie  steel-frame  principle,  offer- 
ing a  2  per  cent  increased  profit  over  the  returns  from  the  dwarf  buildingn.  The 
Construction  Company  retains  the  excess  interest. 

§  It  is  generally  assumed  that  the  greatest  ratio  of  return  to  expenditure  in 
lofty  steel-frame  construction  is  obtained  from  buildings  of  sixteen  to  seventeen 
Btoreys,  but  the  twenty-storey  buildings  are  the  most  popular. 


some  200,000  tons  of  steel  and  iron  are  absorbed  in  steel- 
frame  construction  in  the  United  States  per  annum.* 

The  weight  of  steel  in  the  ordinary  office  type  of  lofty 
building  will  average  from  1  5  11).  to  2  lb.  per  cubic  foot  of  building. 
The  average  weight  per  square  foot  of  a  steel-frame  (entire) 
structure,  carrying  both  outside  walls,  floor,  and  roof,  may  be 
taken  to  be  equal  to  22  Ib.f 


0  E  T  »  I  L 


Fins,    3  AND  1. 

The  following  table  gives  some  examples  for  reference:- 


Number  of 
storeys. 

Weight  of  steel  framework, 

entire  structure, 
per  square  foot  of  building. 

Name  of  building. 

Eleven 

17  lbs. 

Maritime  Building,  N.Y. 

Eighteen 

23  „ 

Maiden  Lane  Building,  N.Y. 

Twenty 

22J  „ 

Whitehall  Building,  N.Y. 

Twenty-five 

29  ,, 

Wall  Street  Building,  N.Y. 

The  total  weight  of  steel  and  iron  in  steel-framed  structures 
of  normal  proportions  (say  18  storeys,  and  6,000  to  7,000  square 
feet)  will  vary  according  to  depth  of  foundations,  between  1,200 
and  2,000  tons;  exceptionally  proportioned  buildings  have 
absorbed  some  7,000  tons  of  steel  and  iron  in  their  construction. t 


Bffcrn'n^  Rib 
Tz-mportsry  5ond  Dom  ^ 
5"M}''ConcreT&  Searing  Ribs 

■  Concre-fc 


Gr"  1 1 


3earns  and  Cantilever  Girder 
FiQ.  5. 


For  instance,  the  New  Land  Title  building,  erected  in  Pliila- 
delphia,  is  said  to  have  absorbed  7,000  tons  of  structural  steel 
in  its  construction. 


»  Figures  for  wliich  the  author  is  indebted  to  Colonel  Hunsiker. 
t  Owing  to  the  variation  in  the  weight  of  columns  for  the  different  storeys,  and 
their  changing  cross-sectional  area,  for  the  different  stireys  correspondmg  to 
height  of  building,  it  is  impossible  t)  give  the  weight  of  steel  and  iron  used  in 
a  steel-frame  building  per  square  foot  for  each  floor. 

But  it  can  bo  approximately  calculated  by  the  furmute: — 
When  F  =  the  siiuare  feet  of  floor 

N  =  the  number  of  floors,  including  roof 
Then  15  N  F  =  weight  of  beams  .and  fittings  in  buildings  in  lbs. 
7  N  F  =  weight  of  columns  in  buildings  in  lbs. 
!  The  Park  Row  building,  New  York,  is  sjid  to  have  absorbed  in  its  struotura 
framework  no  less  than  9,000  tons  of  steel. 
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The  New  Hotel  Astor,  New  York,  although  only  ten  storeys 
in  height,  will  absorb  4,000  tons  of  structural  steel. 

The  Hotel  Belvidere,  Baltimore,  having-  a  total  foundation  to 
roof  height  of  218  ft.,  has  absorbed,  it  is  said,  some  2,400  tons 
of  .structural  steel.*  Indeed,  in  this  new  striu'tural  develop- 
ment the  American  iron  and  steel  industry  has  indeed  found  a 
friend.  Shall  the  friendship  be  extended  to  cover,  in  its 
benefits,  the  iron  and  .steel  workers  of  Europe  and  Great 
Britain  ? 

It  is,  moreover,  worth  while  to  remember  that,  except  a 
cataclysm  occurs,  the  structural  steel  and  iron  in  a  modern 
lofty  steel-frame  structure  is  put  out  of  the  markets  of  the 
future,  once  it  is  embedded  in  the  walls  and  frames  of  a 
building;  and  such  steel  cannot  therefore  (as  do  many  other 
products  of  a  steel  works;  for  example,  the  constructional  steel 
used  in  railroads,  light  portable  constructions,  etc.)  como  into 
the  market  again  to  compete  with  new  iron  ;ir.d  steel  prod  uts 
(To  be  continued.) 


THE    METAL  MARKETS. 

June. 

I'ig  Iron. — Unsatisfactory  conditions  continued  to  prevail  in 
the  pig-iron  trade,  shipments  decreasing,  and  prices  declining. 
Cleveland  warrants  dropped  to  42s.  2^d.  at  Middlesbrough, 
but  have  improved  slightly  since,  and  now  stand  at  about 
42s.  lOJd.  The  shipments  from  the  Tees  during  May  ajnounted 
to  84,000  tons,  which  is  the  lowest  on  record  for  that  month 
during  tlie  ]iast  ten  years.  The  shipments  for  Jvme  to  the 
29th  totalled  71,742  toi;s,  as  compared  with  115,000  tons  in 
June,  1903,  also  to  the  29th.  Up  to  the  25th  of  June  this  year 
there  were  decreases  in  pig-iron  shipments  of  27,032  tons  from 
Scotland,  38,650  tons  from  Cumberland,  and  71,599  tons  from 
Cleveland.  Notwithstanding  the  advance  in  warrants  towards 
the  close  of  the  montli,  pig-iron  quotations  generally  did  not 
improve,  owing  to  the  fact  that  the  movement  in  warrants  was 
altogether  of  a  speculative  character,  while  the  actual  demand 
has  not  improved.  Cle>-eland  No.  3  g.ni.b.  was  offered  by 
])roducers  at  43s.  per  ton  at  the  end  of  June,  when  their 
quotations  for  other  qualities  were:  No.  1,  45s.;  No.  4  foundry, 
42s.  6d.;  No.  4  forge,  42s.;  mottled,  41s.  6d. ;  and  white, 
41s.  3d.  Hematite  continues  on  the  down  grade,  with  mixed 
numbers  of  East  Coast  now  at  about  51s.  9d.  per  ton.  At 
Barrow  the  hematite  pig-iron  trade  shows  no  improvement. 
Mixed  Bessemer  numbers  axe  still  quoted  at  55s.  6d.  per  ton 
net  f.o.b.  by  makers,  but  very  little  business  is  passing  at  this 
Ijrice.  At  Glasgow  the  market  ruled  dull,  and  makers  of  special 
brands  have  mostlv  cut  their  prices  somewhat,  and  now  quote 
somewhat  as  under;  — 


No.  1  iron. 

No.  3  iron. 

Per  ton. 

Per  ton. 

s. 

d. 

s. 

d. 

52 

6 

49 

0 

57 

0 

51 

0 

57 

0 

51 

0 

58 

6 

52 

6 

66 

6 

56 

0 

57 

0 

51 

6 

51 

6 

49 

0 

51 

6 

49 

0 

59 

0 

53 

6 

58 

6 

52 

6 

Two  furnaces  in  Scotland  have  been  transferred  from  hematite 
to  ordinary  iron,  so  that  at  the  end  of  June  there  were  40 
making  hematite,  40  ordinary  and  six  basic  iron,  the  total  of 
86  in  blast,  comparing  with  81  at  the  end  of  June,  1903.  In 
the  Cleveland  district  there  are  77  furnaces  in  blast,  as  against 
80  last  year,  and  in  Cumberland  26,  as  compared  with  33  in 
1903.  The  daily  settlement  prices  for  the  three  classes  of  pig 
iron  on  the  London  market  were  higlicst  on  the  1st  of  the 
mouth,  when  Scotch  was  officially  quoted  51s.  6d.,  Cleveland 
43s.  4Ad.,  and  hematite  53s.  3d.  A/ter  dropping  to  50s.  9d. 
on  the  13th,  Scotch  subsequently  advanced  to  51s.  IJd.  on  the 
21st,  but  declined  to  51s.  on  and  after  the  27th.  Cleveland 
lost  Is.  lid.  per  ton  by  the  14th,  but  improved  later,  reaching 
42s.  lO^d.'on  the  30th;  and  hematite  dropped  to  52s.  9d.  on  the 


*  The  proportion  of  stuel  .absorbed  in  a  15 in.  hollow  tile  arch  floor,  and  having 
a  total  weight  of  751b.  per  squ.ire  foot,  will  be  some  13  per  cent  of  the  total 
weight. 


13th,  and  remained  at  this  figure  for  the  remainder  of  the  month. 
The  average  values  over  the  whole  of  the  month  work  out  at 
Scotch  51s.  Id.,  Cleveland  42s.  8d.,  and  hematite  52s.  lO^d., 
which  compare  with  Scotch  51s.  lOd.,  Cleveland  44s.,  and 
hematite  54s.  for  May.  The  stocks  of  pig  iron  in  the  public 
stores  show  an  aggregate  decrease  of  4,238  tons  on  the  month, 
the  quantities  held  in  the  individual  stores  on  the  1st  and  on 
the  30th  having  been  as  under:  — 


Public  Stores  Stocks  of  Pig  Iron. 


June  1st. 

June  30th. 

Tons. 

Tons. 

Connal's,  at  Middlesbrough  

85,008 

80,711 

9,595 

9,565 

300 

300 

14,628 

U,807 

109,621 

105,383 

Aggregate  decrease,  4,238  tons. 


A  return  recently  issued  by  Messrs.  James  AVatsou  and  Com- 
pany, iron  merchants,  gives  the  total  output  of  pig  iron  last  year 
in  the  leading  countries  of  the  world  as  45,972,566  tons,,  or 
2,492,524  tons  more  than  in  1902,  and  6,032,860  tons  more  than 
in  1901.  Lastyear'the  United  States  produced  18,009,252  tons, 
Germany  10,085,634  tons,  and  Great  Britain  8,811,204  tons. 
The  German  production  exceeded  that  of  Great  Britain  for  the 
first  time,  the  former  being  20  per  cent  higher  than  in  1902, 
while  the  production  of  Great  Britain  only  increased  by  about 
3  per  cent.  Until  a  few  years  ago  our  output  exceeded  that  of 
any  other  country. 

Manufactured  Iron  and  Steel. — Producers  still  complain  of 
the  dearth  of  new  orders,  althougli  so  far  prices  have  not  been 
reduced,  but  remain  as  for  nearly  four  months  past.  The 
shipments  from  the  Cleveland  district  during  May  amounted 
to  13,000  tons  of  iron  and  28,000  tons  of  steel,  while  for  June 
the  total  quantity  of  both  manufactured  iron  and  steel  shipped 
was  considerably  less  than  for  .Tune,  1903.  Best  marked  iron 
bars  remain  at  =£8  per  ton,  and  common  unmarked  sorts  range 
from  ^5  17a.  6d.  to  c£6  5s.  Steel  billets  in  South  Shropshire 
are  now  quoted  i;4  7s.  6d.  to  ^64  10s.  for  Bessemer,  and  .£4  10s. 
to  i;4  15s.  for  Siemens. 

Co'pi'ier. — The  reduction  of  the  visible  supply  to  a  minimum 
"record" — i.e.,  10,832  tons — at  the  beginning  of  the  month 
produced  less  effect  than  might  have  been  expected,  although  it 
is  well  understood  that  the  statistics  only  give  what  it  suits 
the  American  operators  to  disclose,  and  stocks  are  supposed  to  be 
growing  elsewhere.  Concessions  were  made  by  many  of  the 
producing  interests,  which  rendered  business  with  consumers 
more  or  less  difficult,  while  the  fact  that  the  latter  were  mostly 
buying  for  immediate  delivery  would  seem  to  point  to  their 
stocks  being  low.  Tliere  was  but  little  speculative  business 
done  in  London,  as  the  small  warrant  stocks  make  short  sales 
dangerous,  and  few  operators  regard  the  present  position  suitable 
for  purchases.  /Vdvices  from  America  point  to  industrial 
depression,  with  stocks  of  copper  in  producers' hands  increasing, 
owing  to  reduced  consumption  and  exports.  On  the  London 
market  the  daily  settlement  price  of  standard  copper  fluctuated 
between  =€55  12s.  6d.  on  the  13th  and  J57  on  the  20th.  Over 
the  whole  month  the  average  value  works  out  at  £56  8s.  7d., 
and  compares  with  ^657  8s.  6d.  for  May.  For  the  six  months 
ended  June  30th  last  the  average  daily  settlement  price  has 
been  £58  12s.  Best  selected  copper  at  the  close  of  the  month 
was  selling  at  .£59  15s.  to  ^60  15s.  per  ton,  or  about  5s.  per 
ton  below  the  price  at  which  it  changed  hands  at  the  beginning 
of  the  month,  and  strong  sheets  also  declined  from  ^72  early 
in  the  month  to  ^£69  per  ton  at  the  close. 

Tin. — The  large  offers  made  in  the  East  during  the  early 
part  of  the  month,  for  which  very  much  lower  prices  had  to  be 
accepted,  caused  a  weakening  of  the  market,  the  influence  of 
which  still  remains.  The  statistics  published  at  the  beginning 
of  the  month  showed  an  increase  in  the  visible  supply,  which 
is  usual  at  the  end  of  a  Banka  sale  month.  The  Straits  ship- 
ments for  May  totalled  4,800  tons,  which  is  a  considerably 
higher  figure  than  had  been  anticipated.  America  shows  no 
inclination  to  resume  buying  operations,  the  latest  reports  indi- 
cating a  reduced  consumption,  owing  to  the  closing  down  of 
a  number  of  tin-plate  mills.  At  the  Billiton  tender  on  June 
ath  about  240  tons  made  equal  to  £122  per  ton  in  Holland. 
The  daily  settlement  price  for  Straits  tin  on  tlie  London  market 
after  rising  to  £123  10s.  on  the  3rd,  subsequently  declined 
to  £117  on  the  30th.  The  average  value  over  the  whole  month 
was  £119  lis  3d.,  which  compares  with  £127  7s.  6d.  for  May. 
For  the  six  completed  months  of  the  current  year  the  average 
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daily  settlement  price  of  Straits  tin  on  the  London  market  has 
been  ^125  15s.  6d.  per  ton.  English  tin  at  the  end  of  June 
was  selling  at  ^119  to  =£121  per  ton,  or  £4,  to  ^6.5  per  ton 
lower  than  durin<^  the  early  part  of  the  month.  Shipments 
from  tlie  Straits  during  the  mouth  amounted  to  5,105  tons,  of 
which  2,950  tons  were  to  London,  1,465  tons  to  America,  and 
690  tons  to  the  Continent. 

Lead. — The  arrivals  of  foreign  lead  m  London  during  June, 
mere  especially  in  the  early  part  of  the  month,  were 
unprecedeutedly  lieavy,  forcing  buyers  to  put  large  quantities 
into  warehouse.  The  imports  during  May  amounted  to  19,996 
tons,  of  which  Spain  contributed  8,060  tons,  5,393  tons  came 
from  Australia,  2,585  tons  from  the  United  States,  1,761  tons 
from  Germany,  and  1,505  tons  from  Belgium.  The  total  for 
May  last  year  was  18,159  tons,  and  in  May,  1902,  18,254.  tons. 
The  exports  of  lead  from  the  United  Kingdom  during  June 
were  4,145  tons  English  and  2,321  tons  foreign.  Russia  took 
1,527  tons  of  English  and  757  tons  of  foreign,  the  East  Indies 
took  634  tons  of  English  lead,  and  Germany  took  905  tons  of 
foreign.  The  average  price  of  Spanish  lead  for  May  was 
£11  15s.  lOd.,  against  £11  16s.  last  year.  Spanish  lead  ruled 
at  about  £'11  10s.  per  ton  in  London  towards  the  end  of  June, 
with  English  some  5s.  per  ton  dearer.  The  lowest  price  quoted 
for  Spanish  was  ^11  6s.  3d.  on  the  17th,  and  the  highest 
^11  15s.  on  the  6th. 

Spelter. — Sellers  of  forward  delivery,  being  unable  to  find 
buyers,  lowered  their  prices  almost  daily  during  the  early 
part  of  the  month.  On  the  other  hand  a  slight  revival  in  the 
demand  for  prompts  was  met  by  sellers  demanding  full  prices, 
which  checked  business.  Producers  remain  firm,  although  it  is 
estimated  that  considerable  quantities  of  spelter  have  to  be 
bought  within  the  next  few  weeks.  G.O.B.'s  fluctuated  between 
£21  15s.  and  ^£22  2s.  6d.  The  quotations  on  the  30th  were 
£21  15s.  to  £22,  with  special  sorts  at  ,£22  5s. 

Antimoiiii  remained  in  quiet  demand  at  £27  to  £29  throughout 
the  month. 


INVENTIONS  OF  THE  WEEK. 

By  Marks  and  Clerk,  The  Practical  Engineer  Patent  Agency, 
18,  Southampton  Buildings,  Chancery  Lane,  London,  W.C. ; 
30,  Cross  Street,  Manchester;  and  13,  Temple  Street, 
Birmingham. 

The  firtt  date  given  after  the  number  of  each  specification  is  the  date 
of  application.  The  second  date  is  that  of  the  advertisement  of 
acceptance  of  the  complete  specifications. 

The  following  accepted  specifications  were  advertised  on  the  date 
mentioned,  and  within  two  months  of  such  date  any  verson  properly 
interested  can  oppose  the  sealing  and  grant  of  the  patent  by  giving 
formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  specification  herein  referred  to,  or  of  any  other  published 
patent  specification,  will  be  forwarded  post  free  for  one  shilling  upon 
application  being  sent  to  Messrs.  Marks  and  Cleric  at  either  of  the 
above  addresses. 

Friction  Clutches  and  Brakes.  T.  w.  Barber.  No.  9902, 

of  1st  May,  1903.  Ad.  of  ac,  June  8,  1904.— This  invention 
relates  to  improvements  in  friction  clutches  or  brakes  of  the 
expanding  ring  type,  and  consists  in  a  split  ring  fitted  within 
a  solid  ring,  so  that  the  former  when  in  its  normal  position  will 
rotate  freely  in  the  latter,  but   when  expanded  comes  into 


Via.  1.  Fig.  2. 

Specification  No.  9902,  of  1903. 


frictional  contact  with  the  same.  Both  rings  are  preferably 
grooved  in  the  periphery,  the  grooves,  in  the  one  fitting  into  the 
grooves  in  the  other.  The  adjaicent  ends  of  the  split  ring  are 
formed  wedgelike,  and  a  coned  or  wedge-shaped  plug  tits 
between  the  ends.  This  plug  is  advanced  or  withdrawn  from 
between  the  ends  by  means  of  a  lever  and  screws,  and  its  motion 


to  and  fro  has  the  effect  of  expanding  or  contracting  the  split 
ring.  The  screw  above  mentioned  works  in  a  capstan  nut 
carried  in  a  pocket  suitably  fixed  on  the  central  shaft.  This  nut 
is  retained  in  ])ositi(m  by  a  set  screw,  and  as  the  ring  wears 
out  in  luse  the  partial  rotation  of  the  capstan  nut  provides  a 
simple  and  efficient  means  of  taking  up  the  looseness  in  the 
parts.  The  split  ring  engages  with  the  central  shaft  by  means 
of  a  projecting  lug  which  fits  into  a  socket  in  a  sleeve  on  the 
shaft,  or  vice  versa.  The  external  ring  may  be  a  brake  ring 
or  portion  of  another  moving  meehauisin. 

Steering  Engines,  etc.   K.  M.  Alley.   No.  12741,  cf  6th 
June,  1903.    Ad.  of  ac,  8th  June,  1904. — This  invention  h.. 
reference  to  (1)    the  combination   vvith  two  inultiple-cyliTi.ii  ■ 
steam-steering  and  like  engines  of  a.  separate  valve  for 
trolling  the  direction  of  the  flow  of  steam  to  the  distributing 


valves  of  each  cylinder,  such  controlling  valves  being  moved 
synchronously  and  in  the  same  or  in  opposite  directions;  (2) 
the  combination  in  a  two-cylinder  steam-steering  or  like  engine 
of  a  pair  of  hollow  piston  calves  adapted  to  be  moved 
synchronously  in  the  same  direction,  and  one  of  which  controls 
the  supply  of  steam  to  each  distriljution  vaJve  of  the  engine, 
together  with  the  necessary  ports  and  passages. 

Apparatus  for  Cleaning  Tubes,  Pipes,  etc.    P.  K. 

.Sewell.  (Communicated  from  Germany  bv  F.  Nowotny.)  No. 
12869,  of  8th  Juno,  1903.  Ad.  of  ac,  8t'h  June,  1904.— This 
invention  relates  to  an  ap])aratus  for  cleaning  pipes,  tubes,  or 
the  like,  comprising  an  expanding  piston-like  float  connected 
by  a  universal  joint  to  a.  spindle,  on  which  is  fully  mounted  a 
rotating  or  turbine-like  head,  anns  pivoted  on  the  forward 
end  of  the  head  with  cup-like  rotary  cutters  freely  mounted  on 


Specification  No.  12869,  of  1903. 

their  outer  ends,  and  springs  between  the  arms  and  their 
supports  for  forcing  them  with  their  cutters  out  against  the 
interior  of  the  pipe.  The  arrangement  of  the  expanding  piston 
is  such  that  sufficient  water  is  free  to  pass  througii  the  float  to 
rotate  the  cleaning  apparatus,  whilst  the  pressure  of  the  water 
acting  upon  the  cup  leather  expands  the  latter  and  its  case 
so  as  to  fit  the  pipe  or  tube,  and  thereby  offer  sufficient 
resistance  to  the  flow  of  the  water  to  obtain  the  necessary 
propelling-  force. 

Internal-combustion  Engines.  A.  C.  Wescombe.  No. 
16193,  of  22ind  July,  1903.  Ad.  of  ac,  8th  June,  1904.— The 
chief  object  of  this  invention  is  to  provide  for  the  proi)er 
proportioning  of  the  charge  to  the  load  of  an  internal-combus- 
tion engine  by  the  employment  of  an  apparatus  working  on  the 
well-known  injector  principle,  whereto  liquid  fuel  is  fed,  and 
to  which,  on  each  charging  stroke,  a  jet  of  compressed  air  is 
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admitted  to  atomise  the  fuel  and  drive  it  into  the  working 
cylinder,  together  with  air  at  ordinary  atmospheric  pressure; 
Water  may  also,  if  desired,  be  admitted  to  the  apparatus  to 


Fio.  1. 


Fig.  3. 

Specification  No.  16193,  of  1903. 


FiQ.  2. 


meet  the  liquid  fuel  fed  thereto  and  undergo  atomisation  there- 
with, the  resultant  cooling  of  the  charge  pennitting  of  very 
great  compression  without  risk  of  pre-ignitiou. 

Power  Hammers.  Peter  Pilkington  Ltd.,  and  G.  J.  Gibbs. 
No.  16720,  of  ,30th  July,  1903.  Ad.  of  ac.,  8th  June,  1904.— 
This  invention  has  reference  to  a  power  hammer,  in  which  the 
passage  of  motive  tluid  between  the  pump  cylinder  and  the 
hammer  cylinder  is  controlled  by  a  valve  working  in  a  valve 
chaniber,  the  valve  having  multiple  ports,  one  °of  which  is 
provided  witli  a  valve  arranged  to  ]>ermit  tlie  motive  fluid  to 
flow  in  one  direction  only,  while  another  port  is  provided  with 
a  valve  which  penults  the  motive  fluid  to  flow  in  the  opposite 


Fig.  1. 


Fio.  2. 


FiQ.  3. 

Specification  No.  16720,  of  1903. 


direction  only,  and  the  valve  chamber  having  suction  and 
exhaust  ports,  a  port  leading  to  the  hammer  cylinder  and  a 
port  leading  to  the  pump  cylinder,  the  arrangement  being  such 
that  by  moving  the  valve  into  certain  working  positions  one  or 
more  of  these  jjorts  are  brought  into  conununication  with  certain 
of  the  valve-chamber  ports,  and  the  others  blinded  or  closed, 
whereby  the  valve  can  be  brought  into  a  position  for  striking 
a  succession  of  blows,  or  for  holding  up  or  holding  down  the 


hammer.  Fig.  1  is  a  sectional  elevation  of  a  portion  of  an 
atmospheric  hammer  showing  the  valves  and  ports,  fig.  2  is 
a  diagrammatic  view  showing  the  relative  positions  of  the  three 
ports  in  the  valve  chamber,  and  fig.  3  is  a  side  view  of  the 
hammer  complete. 

Valves.  E.  LiNDEMANN.  No.  18176,  of  22nd  August,  1903.  Ad. 
of  ac,  8th  June,  1904. — The  object  of  this  invention  is  to 
provide  an  improved  valve  of  the  kind  known  as  flap  valves, 
wliich  can  be  used,  for  examplze,  as  delivery  valves  or  as 
suction  valves  for  pumps  of  any  kind,  etc.      Such  a  valve 


Specification  No.  18176,  of  1903. 

consists  of  a  single  plate  of  metal  so  constructed  that  the  part 
of  the  plate  between  the  closing  faces  and  the  valve  guides  is 
m.ore  flexible  than  the  other  portions  of  the  plate,  and  admits 
of  a  disph\ceniont  on  the  guides  parallel  or  approximately 
parallel  to  the  plate  without  any  intermediate  members  being 
necessary. 

Means  for  Cooling  the  Circulation  Water  of  the 
Motors  of  Automobiles,  etc.  C.  Hautier.  No.  7785,  of  2nd 
April,  1904.  Ad.  of  ac,  8th  June,  1904. — This  invention  con- 
sists in  means  for  cooling  the  circulation  water  of  the  motors 
of  automobiles  and  the  like,  comprising  the  arrangement  of  a 


If 

A 

Specification  No.  7785,  of  1904. 

fan,  which  is  fitted  to  the  motor  shaft,  and  serves  at  the  same 
time  for  the  axis  of  the  pump,  the  fan  being  placed  vertically 
under  a  radiator,  so  that  the  vertical  projection  of  air  by  the 
fan  aids  together  with  the  horizontal  current  of  direct  air 
caused  by  the  forward  movement  of  the  vehicle  for  the  constant 
cooling  of  the  water  in  the  radiator. 

Turret  Lathes.  J.  Hartness.  No.  9839,  of  29th  April,  1904. 
Ad.  of  ac,  8th  June,  1904. — This  invention  refers  to  tool  holders. 


Specification  No.  9839,  of  1904. 

and  its  object  is  to  provide  certain  improvements  whereby  the 
cutter  or  tool  may  be  expeditiously  adjusted  to  either  of  several 
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predetermined  points  and  the  back  rest  may  be  similarly 
adjusted.  According-  to  the  present  invention,  "the  tool  holder 
IS  so  formed  that  after  one  jxirtion  of  the  work  has  been  turned 
to  the  desired  diameter,  both  the  tod  and  the  back  rest  may 
be  qiiiekly  adjusted  to  predetennined  points  without  the 
necessity  of  adjusting  set  screws,  but  by  simply  bringing  into 
play  other  abutments  whicJi  have  been  previously  adjusted  for 
the  desired  positions  of  the  tool  and  the  back  rest.  Pig.  1 
represents  in  side  elevation  a  tool  embodying  the  invention, 
fig.  2  represents  a  front  elevation  of  the  same,  and  fig.  3 
represents  a  \'iew  of  the  other  side  of  tlie  tool. 

Exhaust  Valves  of  Internal-combustion  Engines. 

The  Societe  Francaise  de  Constructions  Mecaniques 
.\ncien.s  Etablis.sements  Cail.  No.  8124.,  of  8th  April, 
1904.  (Date  claimed  under  Patents  Act,  190],  being  the  date 
of  first  foreign  application,  14tli  August,  190.3.)    Ad.  of  ac. 


Specification  No.  8124,  of  1904. 


Sth  June,  1901. — This  invention  relates  to  an  improvcTnent  in 
the  valve-controlling  apparatus  described  in  Patent  No  16133, 
of  1903  (see  T/ie  Practical  Engineer,  June  17th,  1904),  for  the 
e.xhaust  of  internal-combustion  motors,  the  present  improve- 
ment consisting  in  the  interposition  of  a  rigid  piece  between 
the  rolling  levers  operating  the  valve. 

Ball  Bearings.  J.  Schmid-Roost.  No.  9948,  of  30th  April, 
1904.  (Date  claimed  under  Patents  Act,  1901,  being  the  date 
of  the  first  foreign  application — in  Switerland — 25th  May, 
1903.)  Ad.  of  ac.,  Sth  June  ,1904.— This  invention  has  for  its 
object  improvements  in  ball  bearings  having  two  annular  parts, 
a  hole  being  located  in  one  of  these  two  aamular  parts,  and 
serving  for  the  insertion  of  the  balls,  which  hole  leads  to  the 


f'lo-  i-  Fio.  2.  Fio.  3. 
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ball  rac«  between  the  two  annular  parts,  and  is  closed  by  a 
pin  mounted  on  a  plate  let  into  one  of  the  ring  faces,  which 
plate  has  a  cotter  pin  intended  to  engage  in  a  key  groove, 
thereby  holding  the  hole-closing  device  in  position.  Fig.  1  is 
a  plan  view  of  a  l>all  bearing,  fig.  2  a  sectional  view,  while 
fig.  3  shows  the  application  of  a  ball  bearing  made  according 
to  the  pre.sent  invention  in  the  mounting  of  the  shaft  of  an 
electro-motor. 


LAUNCHES  AND  TRIAL  TRIPS. 


Jenny. — The  steel  screw  steamer  Jenny,  built  by  Messi-s. 
Craig,  Taylor,  and  Company,  Stockton-on-Tees,  to  the  order  of 
Messrs.  Van  Yaselstcyn  and  Company,  Antwerp,  was  taken  to 
sea  on  her  trial  trip  on  June  28th,  which  proved  highly  satis- 
factory. The  vepsel  is  of  the  following  dimensions  viz  ■ 
291ft.  by  38  ft.  by  20  ft.  7^  in.  depth  moulded.  9,he  is  built 
to  the  higlie-st  class  in  Lloyd's  under  special  survey.  The 
engines,  which  have  been  constructed  by  the  North-Kastern 
Marine  Engineering  Company  Limited,  Sunderland,  have 
cylinders  19  in.,  31  in.,  51  in.,  by  33  in,  with  two  large  boiler., 
working  at  180  1b.  pressure.  During  the  whole  of  the  n  n 
everything  worked  with  the  greatest  smoothness,  but  owi'i:; 
to  the  roughness  of  the  weather  the  actual  speed  of  the  ve.sh. 
wa.s  not  taken. 

Runswick. — Messrs.  William  Gray  and  Company  Limited, 
of  West  Hartlepool,  on  June  28th  launched  the  steel  screw 
steamer  Runswick,  which  they  have  built  for  the  London  and 
Northern  Steamship  Company,  of  which  Messrs.  Pyman  Bros., 
London,  are  the  managers.  She  will  take  the  highest  class  in 
Lloyd's,  and  is  of  the  following  dimensions:  Length  over  all, 
351  ft ;  breadth,  49  ft. ;  and  depth,  24  ft.  6  in.  Triple^expansion 
engines  are  being  supplied  by  the  Central  Marine  Engine  Works 
of  the  builders,  having  cylinders  24  in.,  38  in.,  and  64  in. 
diameter,  with  a  piston  stroke  of  42  in.,  and  two  large  steel 
boilers  of  a  working  pressure  of  1801b.  per  scjxiare  inch. 

Pandion. — The  steamship  Pandion,  which  has  been  built 
for  the  Cork  Steamship  Company  Limited,  of  Cork,  by  Swan, 
Hunter,  and  Wigham  Ricliai-dson  Limited,  went  for  a  very 
successful  trial  trip  off  the  Tyne  on  the  28tli  ult.  The  vessel 
is  255  ft.  in  length  by  33^  ft.  beam,  and  immediately  after 
the  conclusion  of  the  trial  sailed  for  Antwerp  under  the  command 
of  Captain  Mace  to  take  her  place  in  her  owners'  service 
between  Liverpool  and  Dutch  and  Belgian  ports.  The  engines 
and  boilers  have  been  biiilt  by  Swan,  Hunter,  and  Wigham 
Richardson  Limited,  and  the  ship  has  also  a  very  complete 
outfit  of  auxiliary  machinery  for  loading  and  discharging  cargo. 
The  owners  were  represented  by  their  marine  superintendent. 
Captain  Hore,  of  Liverpool,  and  their  siiperintendent  engineer, 
Mr.  J.  A.  Flockhart,  of  Liverpool. 


CORRESPONDENCE. 


Communicationt  intended  for  insertion  should  be  written  on  one  side 
of  the  paper  only  ;  and  if  accompanied  by  sketches,  these  should 
be  neatly  drawn,  and  forwarded  on  a  roll,  to  prevent  creasing. 
We  cannot  undertake  to  return  rejected  communications,  or  to  reply 
to  inquiries  by  letter.  In  all  cases  letters  must  be  accompanied 
with  the  name  and  address  of  the  writer. 

We  do  not  hold  ourselves  responsible  for  the  opinions  of  our  Corres- 
ponden  is. 

LEAVES  FROM  A  NAVAL  ENGINEER'S  NOTE  BOOK. 

To  the  Editor  of  "  The  Practical  Engineer." 

SiK, — The  interesting  question  raised  by  your  correspondent 
"Diagram  Factor"  on  page  695,  vol.  xxi.x.,  generally  leads  to 
differences  of  opinion  among  engineers,  although,  provided  one 
adheres  to  the  same  tj'pe  of  factor  "  F  "  throughout,  there  is 
no  great  danger  of  getting  very  far  wrong.  The  writer's 
experience  is  that  the  type  of  factor  obtained  from  the  actual 
performances  of  engines  calculated  as  suggested,  viz.,  with  the 
Ijack  pressure  outside  the  bracket,  gives  more  consistent  results 
than  when  the  back  pressure  is  put  within  the  bracket. 

If  "  Diagram  Factor  "  is  accustomed  to  the  use  of  a.  factor 
'■  F  "  calculated  with  the  back  pressure  inside  the  bracket,  he 
will  find  that  all  the  materials  nece.ssai-y  for  calculating  the 
value  of  such  factors  are  given  in  the  tables,  but  he  must  not 
assume  tluit  by  the  simple  expedient  of  changing  the  type  of 
the  factor  "  F  "  he  is  able  to  increase  the  power  of  a  particular 
engine  by  some  8  per  cent,  since  by  changing  the  type  we 
obviously  also  change  the  numerical  value  of  the  factor. — 
Yours,  etc.,  Naval  Engineer. 


"Diagram  Factor's"  Errata. — In  fig.  2,  page  23,  "h"  in 
the  formula  should  read  ".r  ";  on  page  34,  for  "  Williams'  "  read 
"  Willans'  "  ;  and  for  "  vertical,"  line  12  from  end  of  lettei-,  read 
"  virtual.'   


The  Widgeon,  a  new  armed  shallow-draught  steamer,  built 
for  the  Royal  Navy  by  Messrs.  Yarrow  and  Co.,  will  be  employed 
on  the  China  station.  The  Widgeon,  which  was  laid  down  ()u 
November  2nd,  has  been  constructed  with  a  length  of  160  ft., 
a  breadth  of  24ft.  Gin.,  and  a  displacement  of  195  tons.  Her 
draught  of  water  is  only  2  ft.  6  in.,  and  she  is  to  be  commissioned 
for  river  service  in  the  Far  East.  Her  engines  are  of  800  horse 
power,  propelling  her  at  a  speed  of  13  knots  per  hour.  She  is 
equipped  with  two  six-pounder  quick-firing  guns. 
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QUERIES  AND  REPLIES. 


Communications  should  he  written  on  one  side  of  the  paper  only,  and  in 
all  cases  he  accompanied  with  name  and  address.  Sketches  should 
be  neatly  drawn,  and,  if  large,  sent  on  a  roller,  so  as  to  avoid 
creasing.  This  column  is  intended  for  the  mutual  assistance  of 
engineers  in  their  daily  work.  As  far  as  we  possibly  can,  we 
render  assistance,  but  we  cannot  undertake  to  work  out  elaborate 
arithmetical  calculations,  or  deal  with  matters  not  of  general 
interest.  Further,  we  cannot,  under  the  pretence  of  answering  a 
query,  be  made  the  medium  for  gratuitous  imfjing.  We  cannot 
undertake  to  reply  to  queries  by  post. 

1794.  Angle  for  Hydraulic  Pump  Valve  Faces.— Can  any  reader 

tell  me  the  best  mitre  or  angle  for  hydraulic  pump  valve  faces, 
and  width  of  valve  seatings,  for  a  pressure  of  10  tons  per  square 
inch  ?  Also  best  diameter  and  lift  of  valves  for  ii  in.  diameter 
hydraulic  pump  ram. — Ignoramus. 

Arisiuer. — The  querist  does  not  know  the  magnitude  of  the  task 
he  has  set  himself.  The  highest  pressure  the  writer  has  had  to 
deal  with  was  3  tons  per  square  inch.  It  must  l)e  evident  to 
"  Ignoramus "  that  if  his  pump  is  made  according  to  the  usual 
methods,  the  stress  on  the  material  of  his  pump  cylinder  must  be 
greater  than  10  tons  per  square  inch,  which,  for  any  material  used 
in  pump  construction,  is  excessive.  The  area  of  the  valve  will 
depend  upon  the  speed  of  the  pump,  and  this  is  not  given.  For  a 
speed  of  100  ft.  per  minute  the  clear  area  ought  to  be  '35  square 
inch.  If  it  be  made  ^,1  in.  diameter,  this  will  allow  for  the  guides. 
The  mitre  or  angle  of  the  valve  seat  should  be  45  deg.,  and  the 
width  may  be  made  as  much  as  possible.  Suppose  he  makes  this 
;]:  in.,  which,  for  this  size  of  valve,  is  large  ;  then  the  diameter  over 
the  valve  seat  will  be  =  |  +  =  IfV  The  load  on  the  seat 
will  be  =  area  in.  diameter  x  10  =  11  tons,  and  the  area  = 
area  IfV  in.  diameter  -  area       in.  diameter  =  73  square  inch. 

The  compressive  stress  on  valve  seat  =       =  15  tons  per  square 

inch,  and  this  is  far  too  much.  He  might  try  a  double-beat 
arrangement,  only  the  difficulty  would  be  to  get  sufficient  pres.sure 
to  keep  the  valve  tight.  The  above  will  be  a  guide  to  him  in 
designing  his  pump.  He  would  be  much  better  advised  to  try 
othei'  means  than  that  of  using  such  an  enomiously  high  pressure 
to  attain  the  desired  end.  —  Hydraulic. 

1804.  Hydraulic  Accumulator  —I  should  be  obliged  if  any  reader 
could  give  me  details  of  a  hydi-aulic  accumulator,  about  9  in.  or 
10  in.  diameter,  and  about  10  ft.  or  15  ft.  stroke. — J.  W.  A. 

Airswcr. — "J.  W.- A."  does  not  state  what  pressure  the  accumu- 
lator is  wanted  to  work  at.  The  following  particulars  of  an 
ac.  umulator  9  in.  diameter  by  12  ft.  .stroke,  and  for  a  working 
pressure  of  1,5001b.  per  square  inch,  will  probably  suit  his  case  : 
Inside  diameter  of  cylinder,  lOJin.;  outside  diameter  of  cylinder, 
18  in.;  hollow  ram,  9  in.  outside  diameter  and  5^  in.  inside  dia- 
meter, 1)0 th  to  be  in  cast  iron.  He  may  adopt  either  of  the  types 
given  in  the  present  series  of  articles  appearing  in  The  Practical 
Enf/irircr  on  "Boiler-makers'  Hydraulic  Machinery," and  can  fill  in 
the  other  details  to  the  general  dimensions  given  for  either  design, 
using  the  valve  described  for  the  large  size. — -Hydraulic. 

1826-  Draught  of  a  Vessel. — Will  a  reader  give  me  a  method  for 
working  out  the  draught  of  a  boat  with  a  given  tonnage  ?  What 
is  the  best  book  I  could  have  on  designing  boats  ? — Dbaughtsman. 

Ansioer  No.  1. — "Draughtsman"  should  get  a  copy  of  "The 
Resistance  and  Power  of  Steamships,"  by  Atherton  and  Mellanby, 
published  by  the  Technicil  Publishing  Co.  Limited,  287,  Deansgate, 
Manchester,  price  5s.,  and  follow  it  up  by  a  digest  of  Sir  William 
White's  "  Manual  of  Naval  Architecture." — Displacement. 

Answer  No.  f.— To  determine  the  draught  of  a  boat  having  a 
given  tonnage,  an  experienced  designer  will  generally  employ  a 
coefficient,  the  value  of  which  for  the  particular  type  of  boat  is 
apjiroximately  known  from  previously  designed  boats  of  the  class. 
This  coefficient  is  usually  the  value  of  the  ratio 

displacement  of  boat  in  cubic  feet  _  ^ 
immersed  cube  in  cubic  feet 

Thus  assume  the  boat  to  be,  say,  60  ft.  long  on  the  water  line,  and 
to  have  a  beam  at  water  line  of  10  ft.  6  in.,  and  a  mean  draught  of 
2  ft.  ;  then  the  immersed  cube  will  equal 

60  X  10-5  X  2  =  1260  cubic  feet. 

Let  the  boat  have  a  displacement  in  fresh  water  of,  say,  12  tons,  or 
12  X  36  =  432  cubic  feet :  then 


C  = 


^2 
1260 


=  0-343. 


Now,  suppose  the  boat  to  be  designed  is  of  similar  type,  and  is  to 
have  a  length  on  the  water  line  of  40  ft.  with  a  beam  of  7  ft.,  and  a 
displacement  of,  say,  7  tons  in  fresh  water.    The  draught  for  such 


a  boat  would  be  calculated  as  follows  :  Displacement  in  cubic 
feet  =  7  X  36  X  252,  and  immersed  cube 


252 


252 
6-343 


=  735  cubic  feet ; 


80  that  di-aught  in  feet  equals 
735 


735 


=  2-72, 


length  on  Water  line  x  beam  at  water  line  40  x  7 
say  2  ft.  8g  in.  When  the  lines  of  the  boat  are  available,  the  load 
draught  for  a  given  displacement  can  be  determined  in  the 
following  manner  :  At  some  water  line  near  the  expected  load 
water  line,  assume  the  vessel  to  be  floating  ;  then  on  a  base  line  of 
length  equal  to  the  length  of  the  vessel  on  such  water  line  set  up 
to  any  convenient  scale,  as  oi-dinates,  values  of  the  immersed 
sections  in  square  feet,  at  numerous  intervals,  and  through  these 
draw  a  curve  of  area  of  immersed  .section,  the  mean  height  of 
which  gives  the  mean  area  of  immersed  section,  which,  multiplied 
by  the  length  of  the  boat  on  the  watei-  line  in  feef,  and  the  product 
divided  by  36,  gives  the  displacement  in  tons  at  this  draught. 
Suppose  this  to  be  something  less  than  the  desired  displacement  ; 
then  calculate  in  a  similar  manner  the  tons  per  inch  of  further 
immersion  for  a  few  inches  above  the  chosen  water  line,  and  add  to 
the  draught  at  the  latter  as  much  as  will  bring  the  displacement 
up  to  the  required  tonnage.  "  Draughtsman "  cannot  do  better 
than  obtain  a  copy  of  White's  "  Manual  of  Naval  Architecture." — 
Fellow-Draughtsman. 

1831.  Treatment  of  Water  in  Boiler.— Would  some  reader  let 

me  know  how  to  get  rid  of  a  very  heavy  scaling  in  my  boilers  ? 
There  is  a  large  jiercentage  of  lime  in  the  water,  which,  after  14 
days'  running,  chokes  the  I'eed  pipes  and  water  tulies.  I  should 
be  pleased  if  some  reader  would  let  me  know  the  best  way  to  treat 
it  in  the  boiler. — Anxious. 

Ansioer.  —  "Anxious"  is  probably  aware  that  the  best  plan  is  for 
the  feed  water  to  undergo  treatment  before  it  reaches  the  boiler. 
This  means  a  water-softening  plant,  of  which  there  are  many 
makes.  The  great  point  is  to  see  that  the  chemicals  are  used  in 
absolutely  correct  proportions,  depjending  upon  the  impurities 
contained  in  the  feed  water.  The  "  Criton"  system,  as  supplied  by 
the  Pulsometer  Engineering  Company,  is  fitted  with  displacement 
floats,  which  enable  this  to  be  accurate'y  performed. — Remedy'. 


1833.  Treatment  of  Water  in  Boiler.— In  your  valuable  paper  of 

the  24th  ult.,  "  A  Relieved  One  "  recommends  Algin,  a  vegetable 
compound,  for  the  prevention  of  incrustation  in  boilers.  Will  he 
kindly  say  where  it  can  be  obtained  ?  I  should  esteem  it  a 
favour.— One  in  the  Same  Fi.x. 


MISCELLANEA. 


Messrs.  Geaham,  Morton,  and  Company'  Limited  claim 
another  record  in  rapid-construction  work,  having  erected  some 
roofing  worli  at  Central  Station,  Leeds,  in  sixteen  days. 

Aeronautical  Institute  and  Club. — On  June  29th  Mr. 
W.  H.  Cadman  read  a  paper  at  St.  Bride's  Foundation  Institute 
entitled  "  Some  Aspects  of  Aerial  Navigation."  A  working 
model  of  an  improved  "  twin  balloon  airship "  was  shown 
by  Mr.  Anderson. 

The  Timcif  recently  published  a  very  long  message  trans- 
mitted by  wireless  telegraphy  from  the  despatch  boat,  fitted 
up  by  the  Tiiiiea,  now  with  the  JajDanese  fleet  to  Wei-hai-wai, 
from  whence  it  came  by  cable.  The  installation  is  on  the  De 
Forest  Company's  system,  and  is  said  to  have  a  range  of  about 
100  miles. 

Warming  and  Ventilation:  The  "Plenum"  System 
Upheld. — At  a  recent  meeting  of  the  Eoyal  Institute  of  British 
Arcliitects  a  discussion  of  much  interest  on  this  debatable 
subject  took  place.  The  "  Plenum  "  system  was  strongly  upheld 
at  the  expense  of  the  so-called  "National"  system.  We  look 
to  many  more  discussions  of  this  nature  before  a.  concensus 
of  opinion  is  arrived  at. 

Notice  of  Visit. — ^On  Saturday,  9th  July,  the  Junior 
Institution  of  F.ng-ineers  -will  have  an  excursion  to  Dover  to 
visit  the  Sotith-Eastern  and  Chatham  Railway  turbine  steamer 
The  Queen,  the  Admiralty  Harbour  Works,  and  the  works  of 
the  Dover  Harbour  Board.  There  will  be  a  reception  by  the 
Mayor  and  Mayoress  at  the  Town  Hall  in  the  afternoon.  The 
train  leaves  Victoria  Station  at  9-55  a.m. 

Experiments  at  catching  submarines  by  means  of  wive  nets 
were  tried  at  Portsmouth  recently.  A  wire  net  7  ft.  deep  and 
250  ft.  long  was  attached  to  three  steam  pinnaces,  and  by  means 
of  the  booms  to  which  it  was  aflfixed  it  could  be  dropped  to 
any  depth.  Three  submarines  attacked  the  net  and  endeavoured 
to  get  past  the  piece  of  water  across  which  it  stretched  by  diving 
underneath  it,  but  they  could  not  do  so.  Various  other 
methods  were  tried  to  force  a  passage,  but  without  success.  The 
experiments  were  the  first  of  a  series  that  are  to  take  place  at 
Portsmouth. 
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ENGINEERING  EXPERIMENTS  OR  FADS. 

There  are  but  few  large  works  where  the  faddist  has  not, 
at  some  time  or  other,  been  responsible  for  the  outlay  of 
large  sums  of  money  that  can  very  safely  be  treated  as 
sunk  capital  not  likely  to  be  remunerative  to  the  business. 
This  individual  is  frequently  sufficiently  well  versed  in  the 
technicalities  of  engineering-  to  be  able  to  converse  fluently 
upon  the  difficulties  and  the  possibilities  of  improvement 
that  are  universally  recognised  as  being  desirable  in  almost 
every  branch  of  that  industry.  T'o  discourage  such  sugges- 
tions is  frequently  to  run  the  risk  of  losing  that  which  may 
ultimately  be  a  valuable  monopoly,  or  a  useful  source  of 
income ;  although,  on  the  other  hand,  there  is  an  equally 
recognised  possibility  of  having  someone  in  charge  of 
experiments  who  is  utterly  ruthless  in  expenditure,  and 
who  knows  no  limit  concerning  the  ways  and  means  that 
he  proposes  should  be  adopted  for  effecting  his  ends. 

It  is  frequently  difficult  to  draw  a  line  which  will  separate 
sharply  that  which  is  a  philosophic  theory  from  that  which 
is  a  practical  problem,  so  that  it  is  at  times  a  matter  of 
waitino-  and  trusting  to  the  efforts  of  the  individual -in 
order  tiiat  the  money  which  has  been  spent  may  not  be 
utterly  wasted,  and  that  which  has  been  done  be  given  a 
fair  chance  towards  demonstrating  the  object  in  view. 

To  discourage  experiments  is  to  damp  enthusiasm,  and 
to' damp  enthusiasm  is  to  eventually  kill  all  interest  and 
that  intelligence  which  the  employe  should  be  mvited  to 
show  in  that  which  he  is  doing  ;  while  stopping  experiments 
means  absolutely  to  put  an  end  to  all  possible  improve- 
ments, and  practically  to  keep  the  hands  of  the  clock 
standing  still. 

It  should  be  recognised  by  all  engaged  in  engineering 
that  there  is  no  finality  in  any  department  of  that  uidustry, 
and  that  improvement  may  be  possible  in  connection  with 
most  problems  that  have  to  be  practically  solved.  Most 
&-ms  gloiy  in  their  development,  while  not  a  few  are  proud 
to  exhibit  in  their  catalogues  and  publications  the  stages 
and  steps,  which  illustrate  by  the  designs  originally 
employed,  and  others  that  have  been  discarded,  the  means 
by  which  they  have  evolved  the  type  that  constitutes  their 
latest  foi-m  of  boiler,  engine,  crane,  pumi),  or  other  device 
with  which  they  desire  to  be  specially  associated. 
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To  close  the  door  at  any  one  step  would  be  foolish,  yet 
frequently  side  by  side  with  success  and  pride  thus  com- 
bined there  is  associated  a  i)eculiar  jealousy  concerning 
suggestions  that  actually  retard  the  march  and  threaten 
the  continued  prosperity  of  the  matured  firm. 

Many  who  have  originally  suggested  improvements,  and 
secured  positions  by  those  suggestions,  appear  to  think 
that  invention  has  died  with  tlieir  withdrawal  from  the 
drawing  office  or  the  workshop),  and  they  apparently  are 
more  concerned  with  keepi^ig  others  in  their  place  by 
ignoring  or  discouraging  ideas  than  to  secure  a,  possible 
betterment  for  that  which  is  being  ordinarily  constructed. 

There  are  experimeiite,  and  experunents,  but  it  would 
pay  many  finiis  to  employ  one  known  to  be  even  a  faddist 
or  a  good  schemer  to  get  out  of  difficulties  that  from  time 
to  time  arise  hi  their  ordinary  business  experiences.  While 
coimnending  such  an  arrangement,  we  would,  of  course, 
suggest  that  a  limit  to  the  authority  and  determination 
of  the  actual  scope  allowed  the  experimentalist  should  be 
placed,  and  that'  the  experimenter  should  be  treated  as  a 
specialist  engaged  for  a  particular  object,  and  not  one  to 
bo  concerned  in  the  ordinary  commercial  output  of  the 
works  or  office.  It  would,  for  example,  pay  many  firms  to 
keep  a  man  working  for  a  whole  year,  if  by  so  doing  an 
alteration  or  some  economical  method  of  constiiiction  or 
production  were  worked  out  upon  some  of  their  standard 
forms  of  design.  The  danger  in  connection  with  the 
specialised  man  is  that  he  rides  his  hobby  to  death,  and  it 
should  be  recognised  that  the  experimentalist  can 
frequently  work  best  when  left  alone,  so  that  he  is  not 
fetteied  as  to  his  methods  nor  worried  as  to-  commercial 
problems  that  would  retard  or  impede  that  fixity  of  purpose 
for  which  he  is  mainly  to  be  employed. 

There  are  many  engineers  who  have  no  conmiercial 
instinct  whatever.  They  are  best  in  the  works,  but  are 
utter  failures  in  the  order  department  or  the  general  oiHce. 
Others  there  are  who  can  sell  whatever  is  made,  and  it 
should  be  recognised  that  after  all  it  is  of  little  use  being 
able  to  make  unless  others  will  bo  willing  to  buy,  and, 
therefore,  those  who  can  make  well  should  recognise  the 
value  of  others  who  can  sell  well.  The  Unking  of  interest 
in  this  direction  would  go  towards  improving  the  well- 
being  of  many  old  firms,  and  there  should  be  less  inclina- 
tion on'  the  part  of  the  commercial  man  tO'  look  upon 
experiments  which  are  being  worked  out  as  fads,  for  il 
must  be  remembered  that  at  one  time  or  other  in  the 
history  of  engineering,  if  not  in  the  history  of  the  world, 
every  successful  man  was  considered  a  faddist  or  a  dreamer, 
while  the  experiments  and  schemes  he  propounded,  if  they 
were  not  in  advance  of  the  times,  were  voted  to  be 
absurdities  and  chimerical  ideas  of  no  practical  value. 


LIQUID   FUEL  AND  SUPPLY. 

The  employment  of  liquid  fuel  for  steam-raising  pui-poses  is 
becoming  daily  of  greater  inqDortance,  seeing  that  the 
experiments  that  have  been  performed  have  left  it  clear 
that  very  many  types  of  burueis  may  be  employed,  so 
that  there  is  no  longer  the  necessity  to  consider  the  use 
of  such  fuel  as  being  associated  with  a  monopoly  in  con- 
nection with  the  means  and  methods  by  which  the  fuel 
may  be  consumed. 


It  is  not  always  desirable  that  a  new  industry  shall  be 
linked  indissolubly  with  any  tii-m,  however  eminent  such 
may  be,  as  there  is  naturally  a  tendency  to  consider  that 
the  improvements  are  being  advocated  solely  for  the  Ijenefit 
of  those  concerned  in  manufacturing  the  means  by  which 
such  improvements  are  to  be  obtained.  So  long  as  the 
use  of  liquid  fuel  was  to  be  considered  as  only  available 
when  burners  of  a  certain  tyi^e  were  employed,  so  long 
was  the  general  intei'est  in  the  subject  limited,  and  it 
became  a  matter  of  individual  effort  on  the  part  of  the 
few  makers  of  the  burners  to  push  the  industry  against 
the  prejudices  of  others  who  were  not  concerned  in  making 
profits  on  the  burners  and  devices  that  were  to  be  employed 
in  comiection  with  them.  Wliile  the  growth  of  public 
opinioni,  not  only  in  this  but  in  other  countries,  has  been 
steadily  towards  favouring  the  adoption  of  oil  as  a  fuel, 
particularly  in  connection  with  steam  vessels,  the  problem 
as  to  the  source  of  supply  being  limited  or  possibly  con- 
trolled by  capitalists  has  become  a  serious  one. 

It  is  no  exaggeration  to  state  that  when  oil  is  employed 
on  ships  of  war  the  area  of  action  of  such  vessels  becomes 
practically  doubled ;  therefore  the  value  of  the  oil  becomes 
twice  as  much  to  a  ship  as  ooal  if  a  supply  can  be  obtained 
from  within  the  empire,  so  as  to  be  accessible  and  available 
equally  in  times  of  war  as  in  times  of  peace. 

It  is  clear  that  the  requirements  in  connection  with  the 
use  of  oil  fuel  can  now  be  satisfactorily  met,  not  only  by  a 
few  firms  in  one  coimtiy,  but  by  engineers  generally, 
without  having  in  any  way  to  consider  tlie  rights  of 
monopolists  or  the  patented  specialties  of  any  particular 
firm.  As  to  whether  a  supply  is  or  is  not  available  in 
the  British  Enqnre  absolutely  outside  of  the  control  of 
monopolists  who  can  afford  to  wait  for  their  money  Avhile 
they  cripple  an  industry,  there  is,  we  fear,  very  great  doubt, 
find  this  possibility  is  a  hindrance  tlu'OTO  in  the  way  of 
the  more  general  adoption  of  liquid  fuel  greater  than  the 
prejudice  that  had  existed  previously  as  to  the  manner  in 
which  such  fuel  was  to  be  employed.  On  the  one  hand,  coal 
is  abmidant,  and  obtainable  in  all  quarters  of  the  globe, 
while  on  the  other  oil  is  not  equally  available  in  every 
quarter  of  the  globe,  and  it  is  impossible  at  the  present 
time  to  rely  upon  a  continuity  of  supply  at  a  fair  price 
even  from  the  source  where  it  is  supposed  to  exist  in 
greatest  abundance. 

If  the  experiments  in  the  use  of  oil  fuel  which  are  now 
being  made  by  the  Admu-alty  are  successful,  veiy  determined 
efforts  should  be  at  the  same  time  made  towards  securing 
adequate  supplies  that  may  be  available  as  readily  as  m 
the  case  of  coal,  so  as  to  make  it  a  matter  of  no  difficulty 
on  the  part  of  the  owners  of  vessels  or  boilers  to  effect  the 
proper  arrangements  for  the  use  of  such  fuel.  Tlie  more 
prudent  course,  we  consider,  would  be  to  make  such  arrange- 
ments that  the  boilers  can  be  converted  very  readily  to 
bum  oU  and  coal,  either  separately  or  in  combination,  as 
may  be  desired  to  suit  variation  of  supply. 


The  Anderston  Foundry  Company  Ltd,  Glasgow  and  Middles- 
broucrh,  have  issued  a  neat  catalogue  of  enclosed  and  open  steam 
enaiSes,  fans  for  forced  draught,  and  Pelton  water  wheels,  ihe 
ilhistrations  show  engines  of  the  vertical  inverted  high-speed 
types  for  dynamo  and  fan  driving  and  similar  purposes,  yax- 
tic^lars  arc  also  given  of  compressors,  vacuum  pumps,  receivers, 
looms,  winding  and  dressing  machines. 
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NOTES  ON  NEWS. 


The  Machinert  Rating  Question. — Sir  W.  H. 
Houldsworth,  M.P.,  presided  at  the  annual  meeting  in 
London  on  July  7th  of  the  Machineiy  Users'  Association. 
Speaking  of  the  Rating  of  Machineiy  Bill,  which  was  again 
introduced  this  session,  and  has  been  read  a  second  time, 
he  said  he  was  afraid  they  would  not  succeed  in  getting 
it  passed,  unless  they  could  induce  the  Govenunent  either 
to  take  it  up  or  to  give  them  facilities  for  getting  it 
through.  Tlie  association  was  formed  to  promote  the  Rating 
of  Machinery  Bill,  but  that  he  now  regarded  as  a  subsidiary 
matter.  Sir  William  appealed  to  users  of  machinery  to  sup- 
port the  association.  Sir  W.  H.  Holland,  M.P.,  who  seconded 
the  president's  motion  for  the  adoption  of  tlie  report,  said 
that  there  could  be  no  question  that  the  bill  was  essential 
to  the  welfare  of  the  textile  districts.  Sir  W.  E.  M. 
Toinlinson,  M.P.,  in  moving  the  re-election  of  Sir  William 
Houldsworth  as  president,  said  there  was  still  a  great  deal 
of  missionaiy  work  to  be  done  by  the  association.  The 
public  as  a  whole  did  not  in  the  least  understand  what  was 
intended  by  the  Rating  of  Manchinery  Bill,  and  even  in  the 
House  of  Commons  it  was  still  possible  to  hear  it  described 
as  "  an  attempt  by  rich  manufacturers  to  relieve  themselves 
of  rating  at  the  eixpense  of  the  working  classes."  In  the 
report  adopted  by  the  meeting,  the  council  say  that  their 
efEorts  to  protect  the  members  against  excessive  assessment 
have  resulted  in  the  direct  saving  every  year  of  tens  of 
thousands  of  pounds,  and  indirectly  in  a  general  discourage 
ment  of  the  desire  to  tax  machinery  and  tools. 

Proposed  International  Exhibition. — The  "  Magazine 
of  Commerce,"  a  short  time  ago,  raised  the  question  of  the 
advisability  of  holding  a  great  international  exhibition,  and 
concurrently  consulted  a  representative  group'  of  about  lOQ 
British  mauufacturei-s.  Of  these  it  appears  that  only  36 
were  in  favour,  whilst  32  were  against,  15  were  neutral,  and 
17  required  to  give  the  matter  consideration.  The  Presi- 
dent of  the  Board  of  Trade  was  favoui-able,  provided  he 
obtained  the  support  of  the  commercial  world.  Several  of 
the  objectors  fail  to  see  the  advantage  of  such  an  exhibition, 
as  the  only  result  appears  to  them  is  to  give  the  foreigner 
an  opportunity  of  copying  our  methods  and  competing  with 
us  in  the  foreign  markets,  the  argument  being  that  an 
exhibition  is  good  for  a  protected  country,  but  bad  for  a 
free-import  country.  In  taking  an  unbiassed  view  of  the 
position,  it  is  necessaiy  to  state  the  views  of  those  favour- 
able to  the  scheme,  many  of  whom  recognise  the  foreigner 
as  our  equal  in  many  respects,  and  tliat  there  is  nmch  to  be 
learnt  from  him  in  numerous  manufactures  and  processes, 
and,  consequently,  we  should  be  able  to  derive  valuable 
suggestions.  There  is  no  question  that  many  manufacturers 
doing  a  good  steady  business  prefer  to  leave  well  alone, 
than  risk  the  doubtful  advantage  of  public  exhibitions,  in 
which  tlieir  competitors  could  profit  from  the  former's  hard- 
earned  successes.  This  is  rather  a  narrow-minded  pro- 
cedure, and  not  calculated  to  benefit  the  community 
generally.  It  is  evident  that  the  protectionist  is  making 
himself  felt  in  this  matter,  for  strong  views  have  been 
expressed  as  to  the  greater  benefits  which  would  be  derived 
by  making  the  exhibition  inter-colonial  rather  than  inter- 
national. This  has  much  in  its  favour,  as  tending  to  the 
closer  binding  of  our  colonies  with  the  mother  countiy  on 
legitimate  commercial  lines,  for  it  has  long  since  been 
recognised  that  sentiment  alone  has  no  rank  in  trade. 
There  is  little  doubt  but  that  a  thoroughly  business-like 
exhibition,  whether  international  or  inter-colonial,  not  over- 
done with  tlie  bazaar-like  element,  patronised  by  the  leading 
manufacturers,  and  situated  in  or  near  London,  should  com- 
mand not  only  financial  success,  but  prove  of  great  benefit 
to  the  country  generally.  A  little  time  will  doubtless 
enable  the  promoters  to  better  gauge  public  opinion  as  to 
which  of  the  exhibitions  would  best  succeed. 


The  Speed  of  Destroyers. — An  interesting  return  has 
been  issued  in  connection  with  the  trials  of  the  new 
destroyers  of  25^-knot  speed  which  indicates  under  what 
severe  pressure  the  speed  is  realised  by  these  larger  craft. 
They  are  on  an  average  230  tons  heavier  than  the  earlier 
boats  of  30-knot  speed,  ranging  up  to  550  tons.  Their 
construction  was  decided  upon  as  a  result  of  strictures  made 
on  the  strength  of  the  lighter  boats  by  the  Naval  Court- 
martial  which  sat  in  judgment  on  the  loss  of  the  Cobra. 
Larger  boats,  no  doubt,  have  their  compensations;  but, 
without  increasing  the  gun  power,  they  cost  25  per  cent 
more,  and  reduce  materially  the  radius  of  action  at  any 
given  speed.  Moreover,  events  in  the  Far  East  have  shown 
that  speed  is  everj'thing  in  destroyer  tactics,  so  that  the 
reduction  from  30  to  251-  knots  is  a  serious  matter,  especi- 
ally as  the  lower  speed  is  difficult  of  realisation.  In  the 
old  days  a  ship  was  not  expected  to  require  more  than 

1  in.  or  l|in.  of  forced  draught  in  the  closed  stokehold, 
although  in  some  extreme  cases  this  has  been  considerably 
exceeded.  With  these  destroyers,  however,  the  pressure 
was  under  2  in.  in  only  three  cases  out  of  seventeen  trials 
completed,  while  in  the  others  it  ranged  up  to  5' 3  in.,  in 
two  cases  it  was  4"4  in.,  and  in  the  others  it  ranged  between 

2  J  in.  and  3  in.  Tlie  Yarrow  boats  seem  to  have  done  best 
in  this  respect.  Two  of  the  boats  are  turbine  driven,  and 
one,  the  Velox,  steamed  27' 1  knots  for  7"35  tons  of  coal 
per  hour ;  the  other,  the  Eden,  26  2  knots  for  7'45  tons 
per  hour.  Tlie  best  result  with  reciprocating  engines  was 
26'2  knots  with  a  coal  consumption  of  about  5|  tons  per 
hour,  this  vessel  having  the  remarkably  low  rate  of  165  lb. 
per  indicated  horse  power  per  hour.  Another  reciprocating- 
engined  vessel  returned  r56  lb.  for  25'8  knots,  which  also 
gives  a  better  result  than  the  turbine  vessels.  A  third, 
which  steamed  26'1  knots,  only  consumed  r91b.  All 
these  three  vessels  were  Yarrow  boats.  In  the  case  of  the 
other  vessels  the  consumption  ranged  up  to  2'79  lb.,  so 
that  the  average  result  is  not  more  than  the  7-^  tons  recorded 
for  the  turbine  vessels.  Where  the  consumption  was  over 
22' lb.,  the  vessel  had  to  carry  an  increase  in  load  at  the 
rate  of  4  tons  for  each  tenth  of  a  pound  in  excess  of  2  5  lb. 
per  indicated  horse  power  per  hour,  while  for  less  con- 
sumption a  deduction  was  made  for  the  saving  on  the  same 
basis- 
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AIR  COMPRESSORS  AND  BLOWING  ENGINES. 

By  C.  H.  Innes,  M.A. 
{Continued  from  pagt  6.) 
Blowing  Engines. 

14.  These  are  used  for  supplying  air  to  blast  furnaces  and 
Bessemer  converters.  In  the  former  pressures  of  half  an 
atmosphere  by  gauge  used  to  be  customary,  but  now,  following 
Amei'ican  practice,  we  find  this  is  being  increased  to  20  lb. 
above  the  atmosphere.  Bessemer  blowing  engines  supply 
air  at  ^  pressure  of  H  to  2  atmospheres  by  gauge,  or  22^  lb. 
to  30  lb. 

Blowing  engines  are  of  very  large  size  and  power  in 
consequence  of  the  large  amounts  of  air  required.  Many 


15  revolutions;  but  improvements,  especially  in  the  air 
valves,  have  made  speeds  of  450  ft.  per  minute  possible,  even 
with  self-acting  valves.  We  shall  first  describe  a  number  of 
blast-furnace  blowing  engines,  and  afterwards  deal  with  the 
Bessemer  type. 

15.  Blast-furnace'  Blowing  Engine,  constructed  by  L. 
Lang,  Budapest,  for  the  Koniqlich  ungarischen  Eisen  und 
StahlwerJcs,  Vajdalmngad.''' — Figs.  13  and  .,14  show  the 
general  arrangement  in  plan  and  elevation.  There  are  two 
blowing  cylinders  of  2,070  nun.  (81-6  in.)  diameter,  whose 
pistons  are  driven  direct  from  those  of  the  two  steam 
cylinders,  whose  diameters  are  725  and  1,150  mm.  (28*5  and 
45"2  in.),  the  stroke  being  1,350  mm.  (53-1  in.) ;  the  number 
of  revolutions  per  minute  is  40  to  50,  and  the  steam  pressure 
120  lb.    The  air  is  discharged  at  a  pressure  of  18  to  25  cms. 


beam  engines  are  still  in  use,  but  modern  practice  prefers 
the  horizontal  or  vertical  direct-acting  type,  in  which  each 
of  two  steam  pistons  drives  an  air  piston  by  means  of  its 
tail  rod.  The  steam  cylinders  are  therefore  in  the  middle  of 
the  engine,  and  on  the  otiier  side  of  them  from  that  on  which 
are  the  blowing  cylinders  is  the  crank  shaft,  which  usually 
has  two  overhung  cranks,  generally  set  at  right  angles,  with 


of  mercury,  or  7  4  to  9-85  lb.  per  square  inch,  and  the 
volume  discharged  lies  between  700  and  900  cubic  metres, 
or  24,600  to  31,700  cubic  feet  per  minute.  The  air  pump 
is  horizontal  and  double  acting,  lies  beneath  the  floor,  and 
is  driven  by  a  lever  whose  upper  end  is  attached  to  the 
guide  block  of  the  blowing  cylinder  piston  rod  on  the  high- 
pressure  engine  side.    The  air  is  drawn  in  through  two 


Fio.  14. 


a  flywheel  between  them.  In  vertical  engines  the  blowing 
cylinders  are  at  the  top.  The  air  valves  are  self-acting  or 
mechanically  controlled,  and  the  steam  valves  are  of  many 
different  tj'pes,  slide,  Corliss,  and  conical  valves  being  used. 
In  old-fashioned  blowing  engines  we  find  low  piston  speeds, 
such  as  240  ft.  per  minute,  with  8  ft.  stroke,  and  therefore 


passages  in  the  foundation  which  are  connected,  with  a 
chimney.  The  discharge  pipe  is  seen  in  fig.  13.  The 
valves  are  double  beat,  and  are  driven  by  CoUmann's  valve 
gear,  fig.  15.  The  high-pressure  cut-off  is  varied  by  the 
governor,  and  the  low-pres-sure  by  hand. 

*  Stahl  und  Eisen,  1897,  No.  ii. 
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Fig.  16  shows  a  transverse  section  and  end  view  of  the 
blowing  cylinders,  while  figs.  17  and  18  show  the  vaWe 
chest,  and  fig.s.  19  and  20  the  valve  construction,  which  is 
the  most  interesting  part  of  this  engine.  Fig.  19,  on  the 
left,  shows  to  a  reduced  scale  views  of  the  suction  and 


The  sectioning  and  vertical  line  to  the  right  of  the  figure 
i-epresents  the  piston  at  the  end  of  its  stroke,  and  gives 
some  idea  of  the  clearance  space.  To  the  left  of  this  is  the 
valve  guard  of  cast  steel,  held  to  the  valve  seat  by  the 
central  bolt ;  and  finally,  there  are  three  strips  of  steel  plate 


Fig.  15. 


discharge  valves,  and  on  the  right  two  half  sections,  the 
upper  one  that  of  the  suction  valve,  and  the  lower  that  of 
the  discharge  valve.  Fig.  20  cfjitains  a  view  perpendicular 
to  the  axis  of  the  valve,  while  above  and  below  are  sections 
of  the  valve  guards  or  stops.    In  fig.  19  will  be  seen  the 


F  K,  fig.  20,  which  are  riveted  at  their  ends  F  to  the  valve 
guard,  and  at  K  to  the  valve,  so  that  it  moves  to  and  fro 
without  friction,  and,  as  the  moving  mass  is  very  small, 
without  shock,  nor  can  it  get  jammed  in  any  way.  When 
fully  open  the  valve  ring  rests  upon  two  narrow  concentric 


Fio.  16. 


thin  plate  of  steel  which  forms  the  suction  valve.  It  is 
0-8  mm.  (-0.315  in.)  thick,  and  has  an  external  diameter  of 
244  mm.  (9-6  in.),  and  an  internal  diameter  of  120  mm. 
(4  72  in.).  On  its  left  is  the  valve-seat  casting  of  steel, 
having  two  concentric  rings  of  V  section  forming  valve  seats. 


broken  rings  on  the  guard,  which  are  shown  shaded  in  the 
central  drawing  of  fig.  20,  and  which  are  not  continuous,  in 
order  to  leave  space  for  the  end  of  the  plate  springs  F  K. 
The  upper  half  of  this  drawing  shows  the  suction  valve 
guard,  as  seen  from  the  left,  with  the  three  springs,  the 
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valve  being  supiiosed  removed,  its  position  indicated  by  the 
two  dotted  circles.  The  lower  half  of  this  figure  shows 
the  delivery  valve  guard,  the  springs  being  shown  dotted 
and  the  valve  sectioned.  The  valve  guards  are  shown  in 
section  in  the  upper  and  lower  views,  the  former  having 
valve  and  springs  in  place. 


valves,  and  the  remainder  for  the  suction.  When  the  engine 
was  constructed  these  valves  were  a  novelty,  and  the 
purchaser  required  that  the  valve  seat  cover  should  be  so 
constructed  that  in  the  event  of  the  valves  working  unsatis- 
factorily they  might  be  replaced  by  ordinary  leather  clack 
valves.     In  order  to  provide  for  this  the  cover  had  to  be 


The  discharge  valve  differs  from  the  suction  only  in  being 
formed  of  two  plates,  the  outer  one  0-4  mm.  thick  (-015  in.), 
a  space  of  half  a  millimetre  being  left  between  the  two.  The 
suction  valve  has  to  open  when  the  crank  is  near  the  dead 
centre,  but  the  delivery  valves,  when  it  is  in  rapid  motion; 
80  that  an  oil  or  air  cushion  is  provided  by  the  space  between 


Fio.  19. 


made  in  the  complicated  grating  form  shown  in  the  figure, 
and  a  false  cylinder  flange  had  to  be  bolted  to  the  cylinder 
flange,  as  the  valve  seat  cover  took  up  more  room  than  it  would 
have  done  had  provision  only  to  be  made  for  the  new  valves. 
In  later  designs  fewer  and  larger  valves  are  fitted,  the 
number  of  the  suction  being  equal  to  that  of  the  delivery 


Fig.  20. 


the  plates  to  lessen  the  shock.  The  arrows  in  fig.  19  show 
the  direction  in  which  the  air  flows  through  the  valve.  Fig. 
18,  on  the  extreme  right,  shows  a  front  elevation  of  the 
valve  seat  cover,  which,  according  to  the  custom  adopted 
for  leather  clack  valves,  is  divided  into  two  unequal  parts, 
one  third  of  the  area — the  upper  part — being  for  the  delivery 


valves,  the  former  having  a  gi'eater  stroke.  The  best 
number  is  nine  of  each,  having  a  diameter  oue-si.Kth  that  of 
the  cylinder,  and  the  whole  of  the  valve  can  be  cast  in  one 
piece,  as  in  the  Bessemer  blowing  engine  for  the  Reschitza 
Ironworks,  in  South  Hungary,  and  the  blast-furnace  blowing 
engine  for  the  Aplerbecker  works.     For  loug-stroke  engines 
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with  high  piston  speed,  and  for  vertical  engines,  the  valves 
can  be  placed  in  a  ring  at  the  cylinder  end,  although 
this  slightly  increases  the  clearance,  which  still,  however, 
remains  much  below  that  usually  found  with  self-acting  or 
mechanically-controlled  valves. 

It  will  be  noticed  that  in  fig.  17  the  valve  seat  is  pressed 
into  the  inner  cover  by  means  of  the  central  bolt.  The 
valve  is  packed  by  means  of  three  or  four  turns  of  cord 
soaked  in  boiled  varnish.  Each  hand-hole  cover  has  a  glass 
window  through  which  the  working  of  the  valves  can  be 
observed.  At  the  top  of  the  same  figure  will  be  seen  a 
valve  which  can  be  closed  when  a  discharge  valve  has  to  be 
withdrawn.  To  do  this  it  is  first  necessary  to  withdraw 
three  or  four  suction  valves  from  the  same  end  of  the 
cylinder,  so  that  the  air  drawn  in  at  each  stroke  can  be 
again  discharged  through  them.    The  valve  above  mentioned 


ELECTRIC  HAULAGE  ON  RAILWAYS. 

By  Donald  Smeaton  MauKO. 

Railway  electrification  is  one  of  the  most  fascinating  of 
engineering  considerations.  It  is  rapidly  beconiing  one 
of  tho  most  iniporfant,  and  it  increasingly  conerns  all  tJioso 
havhig  to  do  with  the  interests  of  the  railway  shareholder. 

Our  present  steam  locoinotivesi  have  shown  almost  all 
they  are  capable  of  doing.  Numerous  towns  have  proved 
that  steam-driven  local  trains  cannot  compete  against 
electric  tramways.  The  speed  on  open  lines  is  incapable  of 
much  improvement,  under  steam  conditions,  uidess  our 
standard  rail  gauge  and  most  bridges  and  tunnels  are 
radically  altered.  Above  eighty  miles  per  hour,  the  sway- 
ing- and  vibi-ating  motions,  which  are  alw.ays  conveyed 
from  the  reciprocating  engine  to  the  train,  become  extreme 


Fig.  21.  Fio.  22. 


may  then  be  closed,  and  one  of  the  hand  holes  in  the  upper 
part  of  the  cover  opened,  the  valve  withdrawn,  and  a  new 
one  put  in  its  [dace.  Tiie  valve  chest  need  only  be  removed 
when  the  piston  requires  repair.  As  a  matter  of  fact,  during 
the  first  two  and  a  half  years,  during  which  the  engine  was 
continually  at  work,  no  repairs  were  required.  The  actual 
sizes  of  valves  constructed  are  260,  280,  .300,  320,  and 
340  mm.  diameter  (10-2.5,  11-8,  12-6,  and  13-4  in.),  with 
strokes  of  15  to  30  mm.  ('59  to  1-18  in.).  It  is  only  where 
the  pressure  is  low  that  a  V  section  can  be  given  to  the 
valve  seat,  and  for  compressors  the  form  shown  in  fig.  21  is 
used.  In  order  to  avoid  the  necessity  of  using  a  thicker 
plate  for  the  valve  there  is  a  third  intermediate  seat.  Fig. 
22  is  a  plan.  The  upper  half  of  each  figure  shows  the 
delivery  valve,  and  the  lower  the  suction  valve,  in  each  case 
with  the  guard  removed. 

(To  he  continued.) 


Owing  to  the  iucieased  demauds  upon  tlic  space  inside  Port- 
land Harbour,  the  Admiralty  have  decided  to  alter  the  position 
of  the  torpedo  ranges,  which  are  at  present  in  the  harboiu-.  Tt 
is  said  to  be  their  intention  to  build  a  sea  wall  along  the  shore 
from  the  torpedo  station  to  Whitehead's  pier. 

All  the  Admiral  class  are  now  out  of  commission,  and  but 
for  tlie  jDresent  war  one  or  two  would  probably  have  gone  to  the 
scrap  heap,  for  the  war  lias  sliown  that  old  sliips  canj  be  useful 
in  a  variety  of  ways;  consequently,  they  are  likely  to  be 
retained  for  many  a  year  yet. 


and  on  that  accomit  alone  we  have  reason  to  set  a  limit 
to  the  speed  of  the  steam  engine.  Again,  from  {esthetic 
points  of  view,  and  on  the  grounds  of  jiublic  convenience 
and  coal  economy,  there  is  little  doubt  that  general  electrifi- 
cation is  desirable. 

Tlie  large  cai^ital  expondituro  is  the  greatest  barrier 
against  the  more  immediate  adoption  of  electricity,  and 
considerations  of  economy  halve  decided  that  tJie  first 
lines  to  be  converted  to  electric  haulage  should  be  in 
popjulous  districts.  Generatif)n  and  distribution  methods 
which  have  proved  successfid  in  tlie  majority  of  tramway 
ir'Stallations  are,  with  little  modification,  being  used  for 
a,  nundjer  of  lines  where  the  trains  are  light,  the  stations 
close,  and  wliere,  consequently,  the  rate  of  acceleration 
requii'es  to  be  high.  Broadly,  the  system  is  to'  generate 
three-])hase  current  at  high  presure,  to  transmit  to  sub- 
stations along  the  route,  and  there  to  transform  and  convert 
the  high-potential  alternating  current  to  direct  current  at 
a  pressure  of,  say,  600  volts.  A  special  third  rail  conveys 
the  energy  to  series-parallel  controllers  in  connection  with 
series-wound  train  motors,  the  earth  return  being  by  the 
ordinary  rails  well  bonded  together. 

Where  the  glorified  tramway  system  is  applied  to  rail- 
ways, the  motors  require  to  be  large  and  heavy  to  avoid 
overheating  ;  they  must  be  able  to  carry  several  times  their 
normal  cuiTent  without  sparking ;  they  have,  therefore, 
impaired  running  qualities  at  light  load.  Electrolj-tic 
aimoyances  are  increased.  The  considerable  current  makes 
collection  difficult,  and  tlie  convenient  trolley  wire  has  to 
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be  replaced  hy  lieaA'y,  insulated,  low-carbon  rails  -which 
.  are  liable  to  ice  troubles.  The  series-parallel  control  is 
clumsy  and  troublesoone,  even  although  the  various  con- 
nections can  be  arranged  to  work  automatically,  and  be, 
so  far,  independent  of  the  driver  s  personality.  The  cost 
of  copper  conductors  is  high,  as  the  line  voltage  is  com- 
paratively low.  The  sub-stations  containing  running 
machinery,  with  their  attendant  operators,  are  a  heavy  item 
in  the  wear  and  tear  and  in  the  wages  bill.  These  draw- 
backs are  realised  in  every  suburban  railway  under  this 
system,  and  would  be  increased  and  intensified  enormously 
on  long-distance  and  more  rarely  used  lines. 

Long-line  service  has  cliaracteristic  requirements.  Here 
the  trains  are  usually  heavy,  the  speed  high,  and  tlie 
importance  of  rapid  acceleration  is  not  so  very  great,  it 
might  be  desirable  in  many  ways  should  these  lines  le 
kept  free  from  more  local  traffic.  Points  in  the  chief 
towns  some  distance  apaii  would  be  fed  by  radiating  local 
lines,  l^ach  type  of  line  would  be  equipped  with  electrical 
arrangements  best  suited  to  its  peculiar  conditions,  and 
nothing  would  be  sacrificed  in  either  case  to  suit  the  other. 
For  long  lines  a  number  of  benefits  are  derived  from  the 
use  of  tliree-phase  supply  direct  to  the  train  motors. 
With  this  system  the  rotating  machinerj^  in  the  sub-stations 
is  done  away  with.  The  sub-stations  themselves  become 
simply  transformer  boxes,  capable  of  reducing  as  high  a 
pressure  as  50,000  volts  to  3,000.  The  high  voltage  of 
transmission  permits  of  fewer  sub-stations,  lighter  mains, 
and  longer  lengths  of  track  supplied  from  one  point.  The 
current  is  aipplied  to  the  train  motor  from  two  well- 
insulated  trolley  wires  and  by  bonded  rails.  Tliree-phase 
motors  have  solid  meclianical  advantages  of  design  over 
direct-current  motors.  They  can  conveniently  be  fitted 
direct  on  the  driving  axle  without  gearing,  a.nd  the  absence 
of  a  commutator  is  a  point  in  their  favour. 

When  it  comes  to  the  conditions  to  which  we  have  grown 
accustomed  on  steam-worked  lines,  many  faults,  however, 
can  be  found  in  this  system.  Where  fast  trains  and  slf>w, 
passenger  and  mineral,  intermingle  throughout  dense  and 
sparse  districts,  then  the  lack  of  adaptability  is  realised. 
These  motors  can,  witli  very  little  impaired  efficiency, 
meet  a  sudden  overload,  but  they  are  esentially  constant- 
speed  machines,  and  when  it  is  attempted  to  make  arrange- 
ments whereby  the  speed  range  may  be  widened  many 
complications  ensue.  Intricate  and  heavy  controlling 
ajjparatus  is  necessary,  and  adds  very  much  to  the  dead 
weight  of  the  train.  It  is  indeed  possible  with  this  system 
to  return  some  of  the  energy  to  the  trolley  lines  during 
stopping  and  when  descending  inclines.  The  amount  so 
returned  helps  in  some  measure  to  counterbalance  that 
used  in  the  controlling  resistance  when  stai-ting. 

The  fact  of  having  two  high-tension  trolley  lines  which 
require  to  be  specially  well  insulated  from  each  other, 
and  from  earth,  is  a  disadvantage,  and  serious  difficulties 
are  encountered  where  there  are  many  crossings  or  pomts. 
On  railroads  already  fitted  the  two  electrical  methods  which 
have  been  indicated  have  each  had  a  fair  trial,  although  over 
limited  and  suitably  conditioned  areas.  With  both 
methods  results  have  been  obtahied  which  have  satisfied 
the  shareiiolders  and  benefited  the  travelling  public.  The 
increased  facilities  of  rajiid  and  frequent  service  have 
invariably  increased  the  traffic.  On  each  system  it  has  • 
become  a.  common  practice  to  work  heavy  goods  trains  by 
locomotive  and  passenger  trains  by  motor  carriage,  the 
latter  trains  often  consisting  of  one  or  more  "  units,"  a 
"  unit  "  being  a  fixed  number  of  motorless  carriages  with  a 
motor  one  front  and  rear. 

It  is  generally  recognised,  however,  that  neither  three- 
phase  nor  direct-current  supply  will  be  that  finally  adopted 
for  general  over-all  railway  seiwice.  The  solid  benefit  of 
having  uniformity  in  type  of  motor  and  line  construction 
on  all  the  various  railroads  in  the  country  is  evident.  The 
system  which  embraces  the  majority  of  advantages  is  being 


rai.)idly  worked  out  in  detail.  Knowledge  gained  by  noting 
the  defects  of  three-phase  motors  and  their  controlling  gear, 
and  by  observing  the  wastefulness  of  direct-current  line 
sujiply,  is  being  applied  to  the  development  of  a  single- 
phase  alternating  system.  Many  of  the  e  sential  qualities  of 
a  comprehensive  arrangement  were  realised  fully  ten  years 
ago,  when  a  number  of  attempts  were  made  to  design  a 
motor  working  on  an  alternating  circuit  and  having  the 
qualities  of  a  direct-current  series  machine.  It  was  found 
that  any  well-constructed  direct-current  series  motor,  with  a 
laminated  field  and  armature,  would  work  fairly  well  on  a 
single-phase  circuit,  provided  the  frequency  of  the  alternating 
current  was  low  and  the  pressure  about  double  that  of  the 
direct  supply.  The  greatest  difficulty  was  encountered  at  the 
comniutator,  where  sparking  could  not  be  got  rid  of,  and 
the  general  temperature  of  the  coils  was  always  excessive. 
Of  late  most  of  the  obstacles  have  been  overcome  and  one- 
phase  motors  designed  and  tried  which  are  well  suited  for 
general  railway  use,  and  which  are  even  more  efficient  than 
direct-current  motors  at  starting  and  during  acceleration. 
A  single-j)hase  alternating  supply  to  the  line  approaches 
nearer  to  the  ideal  than  any  other  system.  A  single  trolley 
wire  only  is  necessary.  Long  lengths  can  be  supplied  with 
few  feeders,  and  no  damage  is  done  by  electrolysis.  Rotary 
converters  are  not  needed,  and  the  coutrcUing  arrangements 
are  comparatively  light. 

Six  electric  railways  are  now  running  in  England  ;  other 
seven  are  in  course  of  construction.  All  these  run  through 
districts  where  the  traffic  is  intense,  and  they  have  direct 
series-wound  motors ;  the  current  being  collected  from 
insulated  rails.  In  many  cases  the  initial  expenditure  is 
being  lessened  by  an-angement  to  buy  energy  from  an 
outside  supply  company. 

It  is  probable  that  around  and  through  all  the  chief 
towns  similar  direct-current  lines  will  be  laid  at  an  early 
date.  Then  longer  lines  will  be  electrified,  and  the  system 
will  be  a  single-phase  alternating-current  one,  which  will 
gradually  overlap  and  finally  displace  the  direct^current 
portions.  By  that  time  most  railway  companies  will  have 
acquired  turbine-driven  generating  plant  of  their  own, 
and  will  be  reaping  the  benefits  of  economies  which  are 
now  unthought  of.  The  character  of  railway  traffic  will 
certainly  undergo  considerable  changes,  and  the  increased 
crowdedness  on  the  lines  will  in  the  course  of  railway 
evolution  probably  necessitate  special  long-distance  heavy 
railed  tracks  for  veiy  high-speed  trains. 


DIFFERENT   APPLICATIONS   OF  STEAM 
TURBINES.* 

ALTHOifGH  tlie  principles  wliich  distingiiisli  the  different  kinds 
of  tmbiups  are  well  known,  it  may  be  useful  to  i-ecall  briefly 
their  distinctive  characters  in  order  that  his  own  type  of  turbine 
may  be  more  easily  distingiiished.  In  common  with  all  other 
steam  engines,  turbines  transform  in  mechanical  work  the  enerigy 
given  out  by  steam  during  its  expansion  from  the-  initial  pressure 
of  admission  to  the  pressure  at  the  exhaust.  But  whilst 
reciprocating  engines  eifect  this  transformation  of  energy  by 
means  of  variation  in  pressure  of  the  steam,  turbines  can  effect 
this  transformation  both  by  means  of  the  pressure  and  by  means 
of  the  velocity  of  the  steam  while  expanding.  The  employment 
of  the  velocity  only  in  each  moving  wheel  characterises  the 
action  or  impulsion  turbines,  among  which  may  be  cited  the 
Laval  and  CuTtis  turbines,  as  well  as  that  designed  by  the 
author,  whilst  the  simultaneous  employment  of  the  velocity 
and  partial  use  of  the  pressure  characterise  the  re-action  turbine, 
of  which  the  best-known  type  is  that  of  Parsons.  Whatever 
may  be  the  method  in  which  the  steam  acts  in  the  turbine,  the 
chief  problem  consists  in  the  employment,  with  good  conditions 
of  efficiency,  of  the  A'ery  great  velocities  attained  by  the  steain 
in  expanding.  When  the  expansion  takes  place  in  one  stage, 
as  in  turbines  with  a  single  wheel,  then  the  velocity  of  flow 
reaches,  as  is  well  known  in  a  condensing  engine,  a  vahie  which 
is  usually  above  3,600ft.  per  second;  but,  in  order  to  obtain 
the  maximum  efficiency,  the  moving  part  of  the  machine  should 
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July  15,  1904J 


THE    PRACTICAL  ENGINEER. 

—  — — I  


73 


have  a  relative  velocity  which  is  approximately  the  half  of  that 
of  the  steam.  As  it  is  practically  impossible  tO'  construct 
turbine  wheels  suitable  for  running  with  a  periphci-al  velocity 
above  1,200  ft.  per  second,  the  efficiency  of  turbines  with  a 
single  wheel  is  necessarily  low,  this  being  due  chiefly  to  the 
necessity  for  the  employment  of  diverging  inlet  nozzles,  which 
give  rise  to  great  losses  of  energy  by  friction  and  eddying. 
On  the  other  hand,  angular  velocities  which  correspond  to  these 
peripl'.eral  speeds  prevent  the  direct  driving  of  dynamos,  and 
rendar  necessary  reduction  gears  of  special  and  costly  construc- 
tion, wliich,  however,  cannot  be  protected  from  excessive  wear, 
aud  are  exposed  to  accidental  breakage. 

Every  simple  turbine  may  be  designed  either  as  an  impulse 
turbine  or  as  a  re-action  turbine.  In  the  former  kind  the  fall 
of  pressure  under  which  the  simple  turbine  works  takes  place 
solely  in  the  distributor,  whilst  iu  the  latter  type  the  fall  of 
pressure  takes  place,  not  only  in  the  distributor,  but  also  in  the 
moving  wheel,  so  that  in  the  latter  type  there  is  a-  higher 
pressure  in  the  guide  vanes  than  at  the  exit.  Fig.  1  represents 
the  guide  vanes  and  the  moving  vanes  of  an  impulse  turbine, 
in  which  it  is  supposed  that  the  fall  of  pressure  is  small  enoxjgh 
at  the  vanes  to  render  unnecessary  the  use  of  diverging  nozzles 
as  in  the  Laval  turbine.  In  the  illustratiou;  the  triangles  of 
velocities  are  given  at  the  entrance  O  A  B,  and  at  the  exit 
O  B  C  of  the  moving  wheel.  Similai'ly  in  fig.  2  are  shown  the 
guide  vanes  and  the  moving  vanes  of  a  re-action  turbine,  and 


cellular  turbines;  in  the  former  type,  of  which  the  Parsons 
turbine  is  the  best-kiiown  example,  the  moving  vanes  are  fixed 
upon  the  periphery  of  a  cylindrical  drum  ;  in  the  latter  they  arc 
fixed  to  the  periphery  of  wheels  more  or  less  flat  and  separated 
from  each  other  by  diaphragms  which  divide  the  interior  of  the 
turbine  into  cells.  The  turbine  of  the  anthor  belongs  to  the 
latter  type. 

Fig.  3  is  a  diagram  of  a  drum  turbine,  and  fig.  4  a  diagram  of 
a  multicellular  turbine.  These  two  types  have  different 
properties  so  far  as  losses  of  steam  are  concemed.  In 
the  multicellular  action  turbine  leakage  of  steam  can  only 
take  place  throngh  the  play  r,  fig.  4,  which  exists  between  the 
shafts  and  the  ring  of  the  fixed  diaphragm  which  surrounds  this 
shaft.  In  the  re-action  drum  turbine,  on  the  contrary,  leakage 
may  take  place  (1)  aronnd  the  moving  wheels  in  a,  fig.  .3,  by 
reason  of  the  re-action,  and  (2)  in  b  through  the  play  between 
the  guide  vanes  and  the  moving  drum.  The  first  Icaiage  can 
be  suppressed,  if  desired,  by  making  the  wheels  work  by 
impulsion  instead  of  by  r3-action,  but  then  the  second  leakage 
between  the  fixed  vanes  and  the  nujving  wheel  attains  its 
maximum.  It  is  because  of  this  lea.kage  at  the  periphery  of  the 
drum  that  turbines  of  the  Parsons  type  require  the  most 
accurate  workmanship.  It  is  easy  to  understand  that  a  play  of 
seme  tenths  of  a  millimetre  is  sufficient,  at  least  upon  the  high- 
pressure  side,  to  produce  a  cross-sectional  area  of  the  leakage 
passages  equal  to  that  of  the  admission  passages  between  the 


Fig.  1. 

Giiide  Vanes  aiud  Movin 
Vanes  of  an  Impulse 
Turbine. 


Fio.  2. 


Guide  Vanes  and  Mono 
Vanec  of  a  Re-8ctlon7 
Turbine. 


the  triangles  of  velocities  at  the  entrance  O  A  B  aud  at  the  exit 
O  B  C  of  the  moving  wheel  are  shown  in  the  figure.  It  is 
obvious  from  these  illustrations  that,  by  the  mere  inspection 
of  the  moving  vanes,  it  is  possible  to  distinguish  between  an 
action  turbine  and  a  re-action  turbine.  In  the  former  type  the 
vanes  appear  iu  transverse  section  in  the  form  of  an  arc  of  a 
circle  vdth  entrance  and  outlet  angles  practically  the  same, 
whilst  in  the  re-action  turbine  the  cross  section  of  the  vanes 
is  in  the  forjn  of  a  parabolic  arc,  the  entrance  angle  being  more 
or  less  approximately  90  deg-.,  whilst  the  outlet  angle  i-i  genert  lly 
between  20  deg.  and  30  deg.  Generally  the  vanes  are  increased 
in  thickness  in  the  middle,  so  that  the  steam  spaces  between 
them  have  approximately  a  constant  transverse  section  for 
impulse  turbines  or  decreasing  section  for  re-action  turbines. 
If,  however,  they  are  made  of  plate  they  may  have  a  constant 
thickness,  as  iu  2,  fig.  1.  In  re-action  turbines  it  is  important 
that  the  increa.se  in  thickness  should  be  suitably  calculated, 
otherwise  there  will  be  an  important  loss  of  efficiency.  It  is 
otherwise  with  the  impulse  turbine,  in  which  the  efficiency 
is  very  little  affected,  whether  the  vanes  have  a  constant  or 
variable  thickue.-s.  In  a  given  turbine  with  multiple  whe2l3 
the  different  simple  turbines  may  be  all  designed  in  the  same 
way,  or  some  may  be  designed  in  one  way  and  some  in  another 
way,  to  produce  a  hybrid  system. 

Drum  Turhincs  and  MvJticelhilar  Tin-ltines. — From  another 
point  of  view,  drum  turbines  may  be  distinguished  from  multi- 


distributing  vanes ;  if  by  specially  exact  workmanship  the  cross 
section  of  the  leakage  passages  is  made  very  small,  is  it  not  to  be 
feared  that  after  some  years  of  use  the  wear  of  the  parts,  either 
by  friction  of  the  moving  parts  against  the  fixed  parts  or  by 
the  action  of  the  steam,  will  increase  the  cross  section  of  the 
leakage  passages,  and  so  cause  a  notable  decrease  in  the 
efficiency  of  the  machine? 

In  multiceHular  turbines  the  leakage,  being  confined  to  the 
periphery  of  the  shaft,  is  reduced  in  proportion  to  the  radii  of 
the  shaft  and  the  drum,  and,  moreover,  friction  being  less  to 
be  feared  at  a  place  whore  the  relative  velocities  are  smaller, 
the  play  may  be  reduced  to  the  absolute  minimum.  Iu  practice 
we  do  not  trouble  about  giving  this  play  any  precise  value.  We 
build  the  machine  with  practically  no  play  round  the  shaft,  and 
when  started  the  machine  itself  makes  play  sufficient  to  turn 
witliout  touching  the  internal  rings  of  the  diaphragms. 

Friction  of  the  Mavimj  I'art.-i  on  the  Slcam. — It  would  appear 
probable  that  multicellular  turbines  produce  lelatively  large 
los.ses  by  friction  of  the  moving  parts  upon  the  steam  owing  to 
the  large  surface  of  the  moving  wheels.  This  is,  however,  not 
the  case.  From  tests  which  we  have  made  to  determine  the  law 
of  friction,  aud  also  from  the  lesults  of  experiments  made  upon 
ccmplete  machines,  we  have  found  that  frictioual  losses  represent 
only  from  2  to  4  per  cent  of  the  normal  power  developed  by  the 
machine.  Tliese  figures  apply  to  turbines  with  an  output 
exceeding  .500  horse  power.    These  figures  arc  comparable  with 
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those  obtained  iu  drum  turbines  in  which  the  friction  of  tlie 
moving  vanes  themselves  must  lie  added  to  that  of  tlie  cylindrical 
surface  of  the  drum. 

Turbines  v^ilh  Groii/is  (if  ]]'/ii'i-l.-<. — Another  tyjic  of  turbine 
which  may  really  bo  considered  as  belonging'  to  the  inijiulse 
class  is  being  bnilt  upon  a  large  scale,  and  is  known  under  the 
name  of  Curtis.  In  this  type,  instead  of  using  upon  a  single 
moving  wheel  the  velocity  of  discharge  of  the  steam  leaving 
the  distributor,  it  is  used  upon  several  wheels  arranged  in  series 
in  order  to  diminish  the  velocity  gradually.  The  principle  upon 
which  the  Curtis  turbine  is  designed  has  been  described  in 
1890  by  Mr.  Mortier  in  a  discussion  which  took  place  after  a 
paper  had  been  read  by  the  author  upon  steam  turbines  in 
general,  and  upon  the  Parsons  turbine  iu  particular.* 

The  type  which  we  have  described  as  having  a  group  of 
wheels  possesses  the  notable  advantige  of  allowing  a  great 
reduction  in  the  sjwcd  of  rotation  Inr  wheels  of  the  same 
dianu'tev  and  of  the  same  number.  It  woulil  therefotro  bo  pre- 
ferred to  all  others  if  it  had  nt)t,  in  our  opinion,  the  grave 
defect  of  preventing  a.  sniriciently  high  efficiency  being  attained. 
It  is  easy  to  see  that,  owing  to  the  great  velocity  of  flow  of  the 
steam  in  the  first  wheels,  the  losses  of  energy  by  friction  and 
eddying  arc  very  great,  reaching  such  a  value  that  the  second 
wheel  (h'velops  less  power  thau  the  first,  and  the  third  wheel 
less  power  than  the  fourth,  when  more  than  two  arc  used,  and 
they  act  more  like  brakes  tb.an  prime  movers.  The  Curtis 
turbine,  as  originally  constructed  at  the  Fisk  Station  in  Chicago, 
had  groups  of  four  wheels,  but  the  process  of  evolution  reduced 
these  to  groups  of  three  and  then  to  groups  of  two  wheels. 
Even  with  such  a  reduction  in  the  number  of  wheels  in  a  groTip 
the  efficiency,  according  to  our  calculation,  is  still  at  least  20 
per  cent  lower  than  that  obtainable  with  the  multicellular 
turbine,  which  has  only  one  wheel  per  cell.  The  author,  there- 
fore, ventures  to  think  that  the  Curtis  type  of  turbine  will  dis- 
ap))ear,  as  in  the  process  of  evolition  it  will  become  the 
multicellular  type  ptire  and  simple. 

Ihxrriptinn  of  f/ir  Ji'afraii  Tuthinc — Since  ISO!  th»^  firm  of 
Sautter-IIarlc,  of  Paris,  with  the  assistance  of  the  aaitlior,  has 
been  experimenting  upon  the  constrncticm  of  steam  turbines. 
The  first  turbi!u>  constructed  had  only  a  single  moving  wheel, 
like  the  Laval  turbines,  and  this  wheel  was  formed  with  vanes 
in  the  form  of  a  double  arc  similar  to  the  buckets  of  a  Pelton 
wheel,  and  these  vanes  were  milled  out  of  a  solid  block  of  steel. 


Fio.  3.  Fig.  4. 


This  type  ha,s  since  been  copied  in  the  Rcidler-Stumpf  tyoe, 
built  by  the  Aligemeiiic  Klcktricitiits  GescUscluift ,  but  which 
was  rapidly  abandon<'d,  as  it  did  not  ofl'er  any  chance  of  obtain- 
ing the  maxiniuiii  etiicicncy.  Tiie  most  recent  Rateau  turbine 
is  of  the  action  type — tiiat  is  to  say,  ex|3ansion  of  the  stea.m 
is  fully  carried  out  in  the  distributor  for  each  group, 
consisting  of  a  distributor  and  one  moving  wheel.  The 
steam  therefore  acts  by  its  velocity,  and  not  by  its  pressure; 
These  turl)inc's  aic,  moreover,  multicellular — that  is  to  say,  they 
consist  of  a  ccitaiu  number  of  elements,  each  element  com- 
prisin,g  one  distributor  and  oue  moving  v/heel.  A  very 
interesting  charac  tci  istic  of  the  type  of  action  turbin&s  is  the 
possibility  which  it  allows  of  leaving  very  considerable  play 
between  the  fixed  parts  and  the  moving  ]jarts,  and  this  greatly 
facilitates  construction  and  obviates  the  chances  of  da,ngerous 
friction  if  the  bearings  should  become  worn  or  the  shaft  some- 
what bent.  Besides  this  the  wheels  revolve  in  a  chamber  where 
the  pressure  is  uniform.  Tliere  is  for  that  reason  an  absence  of 
longitudinal  thrust  upon  the  moving  parts,  and  no  necessity 
for  the  use  of  dashpots  for  the  purpose  of  overcoming  the  effect 

•  See  Comptes  Rendus  dc  la  Soci6t<S  de  I'Industrie  Minerals  h  St.  Etlenne 
meetiDg  of  12th  April,  1S90. 


of  this  thrust,  although  saich  dashpots  are  necossai-y  in  re-action 
or  drum  turbines.  Finally,  in  the  action  type  partial  injection 
of  steam  is  possible — that  is  to  say,  the  steam  may  be  directed 
upon  a  limited  ])ortinn  of  the  circumference.  The  moving 
wheels  are  formed  of  discs  of  sheet  steel  more  or  less  thin,  and 
upon  the  periphery  of  these  discs  are  riveted  vans  of  cylindrical 
form,  fig.  5.  A  steel  band  riveted  to  the  peripliery  maintains 
the  coiTCct  spacing  of  these  vaiics,  and  ensures  great  rigidity  to 
the  construction.  Wheels  so  constructed  are  otremely  light, 
and  remain  in  equilibrium  at  a  velocity  far  higher  than  that  to 
which  they  are  subject  in  the  turbine.    These  moving  wheels 


Fio.  5 

turn  between  circular  diaphragms  provided  with  distributing 
vanes,  which  enter  circunifercntially  into  grooves  formed  iu  the 
interior  of  the  turbine  case.  Between  two  adjoining  diaphragms 
is  therefore  produced  a  cell  or  very  flat  chamber,  in  which  the 
moving  wheel  revolves.  The  shaft  passes  through  the 
diaphragms  in  collars  of  anti-friction  metal  with  very  slight 
friction.  In  Ihc  first  diaphragm  which  the  steam  passes  through 
the  distributing  vanes  are  placed  only  upon  a  part  of  the 
circumference.  Partial  injection  of  tlic  steam  is  therefore 
olilaiued,  and  thus  the  velocity  of  the  steam  is  better  utilised. 
Moi'cover,  to  produce  tlw  same  effect,  the  useful  part  of  eaeh 
distri  biitcu-  is  set  with  an  amgular  advance  on  the  preceding 
section;  this  angle  of  advance  is  calculated  according  to  the 
speed  of  rotation,  so  that  the  steam  leaving  (me  moving  wheel 
enters  into  the  following  distributor,  and  never  encounters  a 
solid  wall,  which  would  produce  a  shock  and  therefore  a  loss  of 
kinetic  energy.  For  the  last  wheels  it  is  necessary  to'  employ 
total  injection — that  is  to  say,  the  distributing  vanes  must  be 
set  upon  the  whole  t  ircumfcreuce  of  the  diaphragm — and,  more- 
over, owing  to  the  expansion  of  the  steam,  the  radius  must  be 
increased.  Tlio  bearings  of  these  turbines  are  external,  and  by 
m,eans  of  a  s)iccial  system  of  spring  packings  they  are  kept 
perfectly  tight.  No  oil  is  carried  by  the  exhaust  steam  to  the 
condenser,  and  this  has  an  important  adv^antage,  as  the  water 
of  condensation  can  be  used  for  feeding  steam  boilers  direct 
without  any  necessity  for  the  use  of  an  oil  separator.  The 
speed  of  rotation  is  controlled  by  a  centrifugal  governor  with  a 
Denis  compensator,  which  acts  upon  an  obtuiator  which  controls 
the  r(>ressnre  of  steam  entering  the  turbine. 

Mired  Tiirhines. — In  the  case  of  installations  where  exhaust 
steam  must  be  used,  a  subject  which  we  shall  consider  in  detail 
at  a  later  stage,  it  is  often  desirable  to  supply  the  turbines 
temporarily  with  steam  at  high  pressure  when  the  primary 
machine  is  stopped  or  is  furnishing  less  steam,  and  the  work 
done  bv  the  turbine  must  remain  the  same.  In  order  to  obtain 
economical  working-,  it  is  preferable  not  to  expand  this  steam 
in  order  to  lower  it  to  the  pressure  for  which  the  low-pressure 
turbine  is  built.  Therefore,  the  author  has  designed  a  turbine 
which  may  be  described  as  of  the  mixed  type,  and  this  can  be 
supplied  either  simultaneously  or  separately  by  steam  at  high 
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pressure  and  by  steain  at  low  pressure  without  any  lowering 
of  the  efficiency  of  the  mechanism.  In  order  to  attain  this 
resiilt  the  turbine  is  constructed  in  two  parts,  one  designed  for 
high-pressure  steam  and  the  other  for  low-pressure  steam.  Tlie 
steam  at  high  pressure  having  done  work  in  the  first  portion 
will  pass  to  the  second  portion,  which  may  be  fed  either  by 
steam  coming  from  the  accumulator  or  by  the  exhaust  from  the 
first  portion.  The  admission  of  high-)Drcssure  steam  into  the 
first  portion  is  automatically  obtained  by  means  of  a.  special 
regulator  which  allows  steam  from  the  boilers  to  pass  to  the  first 
portion  as  soon  as  the  pressure  in  the  accumulator  falls  below 
a  given  value.  This  arrangement,  which  lia.s  been  adopted  in 
all  the  new  applications  of  the  system  to  the  nse  of  exhaust 
steam,  works  very  economically,  and  is  particularly  suitable 
to  cases  in  which  the  primary  machine  works  irregularly,  and 
where,  therefore,  the  demand  for  live  steam  is  frequent  and 
somewhat  prolonged.  In  the  small  machines  the  two  portions 
are  usually  joined  together. 

{To  he  continued.) 


MAKING   CASTINGS   IN  ALUMINIUM. 

By  Walter  J.  Mat. 

The  method  adopted  in  preparing  moulds  and  cores  for 
aluminium  work  is  necessarily  somewhat  the  same  as  for 
brass,  but  there  are  particular  points  which  need  attention 
to  ensure  successful  work.  Both  in  the  sand  and  the 
making  of  the  moulds  there  are  some  small  differences  which 
make  considerable  variation  in  the  results,  and  in  the 
temperature  at  which  the  metal  is  poured  there  is  some 
importance. 

In  selecting  the  sand,  which  should  not  have  been  pre- 
viously used,  that  of  a  fine  grain  sliould  be  chosen,  but  it 
sliould  not  have  any  excess  of  aluminous  matter,  or  it  will 
not  permit  of  the  free  escape  of  gases  and  air,  this  being 
an  important  matter.  Besides  this,  the  sand  must  be  used 
as  dry  as  possible  consistent  with  its  folding  against  Ihe 
flow  of  the  metal,  and  having  only  moderate  compression  in 
ramming. 

In  making  the  moulds  it  is  necessary  tO'  remember  that 
aluminium  has  a  large  contraction  in  cooling,  and  also  that 
at  certain  temperatures  it  is  very  weak  and  tears  readily, 
while  all  metals  shrink  away  from  the  mould  when  this  is 
wholly  outside  the  casting,  but  they  shrink  on  to  cores  or 
portions  of  the  mould  partly  enclosed  by  metal.  Thus,  if 
you  cast  a  plate  or  bar  of  metal,  it  will  shrink  away  from 
the  mould  in  all  directions ;  but  if  you  cast  a  square  frame, 
it  shrinks  awaj^  from  the  outside  only,  while  it  shrinks  on 
to  the  central  part  or  core.  If  you  have  brass,  or  iron, 
or  such  metals,  this  is  not  of  much  importance,  but  with 
some  other  things,  including  aluminium,  it  is  of  great 
importance,  because  if  j-our  core  or  enclosed  sand  will  not  give 
somewhat  with  the  contraction  of  the  metal,  you  will  get  torn 
or  fractured  castings.  Both  for  outside  and  inside  moulds, 
and  with  cores  used  with  aluminium,  you  want  the  sand  com- 
pressed as  little  as  possible,  and  hard  ramming  must  in  every 
case  be  avoided,  particularly  where  the  metal  surrounds  the 
sand.  The  moulds  must  be  very  freely  vented,  and  not  only 
at  the  Joint  of  -the  mould,  but  by  using  the  vent  wire  freely 
through  the  body  of  the  mould  itself ;  in  fact,  for  brass  the 
venting  would  be  considered  excessive.  With  aluminium  it 
is,  however,  necessary  to  get  the  air  off  as  lapidly  as  possible, 
because  the  metal  soon  gets  sluggish  in  the  mould,  and 
unless  it  runs  up  quickly  it  runs  faint  at  the  edges.  The 
iiigates  should  be  wide  and  of  fair  area,  but  need  careful 
making  to  prevent  them  drawing  where  they  enter  the 
casting,  the  method  of  doing  this  being  known  to  most 
moulders. 

If  it  is  considered  desirable  to  use  a  specially  made  up 
facing  sand  for  the  moulds  where  the  metal  is  of  some 
tliickness,  the  use  of  a  little  pea.  or  bean  meal  will  be  all 
that  is  necessary.  To  use  this,  first  dry  as  much  sand  as 
may  be  required  and  pass  through  a  20  mesh  sieve,  and  to 
each  bushel  of  the  fine  sand  rub  in  about  4  quarts  of  meal, 
afterwards  again  passing  through  the  sieve  to  ensure  regular 
mixing.  This  sand  should  then  be  damped  as  required, 
being  careful  that  all  parts  are  equally  moist,  rubbing  on  a 


board  being  a  good  way  to  get  it  tough,  and  in  good  con- 
dition, with  the  minimum  of  moisture. 

The  moulds  should  not  be  sleeked  with  tools,  but  they 
may  be  dusted  over  with  plumbago  or  steatite,  smoothing 
with  a  camel  hair  brush,  in  such  cases  as  a  very  smooth 
face  is  retjuired  on  the  castings.  Preferably,  however,  the 
use  of  the  brush  even  should  be  avoided.  Patterns  for 
aluminium  should  be  kept  smooth  and  well  varnished,  as  the 
better  the  face  of  the  pattern  the  smoother  the  mould  is 
left,  as  a  rule,  a  point  worthy  of  consideration  in  relation  to 
the  making  of  moulds  for  casting  all  kinds  of  metals  and 
alloys. 

In  melting  the  metal  it  is  necessary  to-  use  a  plumbago 
crucible  which  is  clean,  and  which  has  not  been  used  for 
other  metals.  Clay  or  silica  crucibles  are  not  good  for 
this  metal,  especially  silica,  on  account  of  the  metal  absorb- 
ing silicon  and  becoming  hard  under  some  conditions  of 
melting.  A  steady  fire  is  necessary,  and  the  fuel  should 
reach  only  about  half  way  up  the  crucible,  as  it  is  not 
desirable  to  overheat  the  crucible  or  metal.  The  metal 
absorbs  heat  for  some  time  and  then  fuses  with  some 
ra])idity;  hence  the  desirability  of  a  steady  heat,  and  as 
the  metal  should  be  poured  when  of  a  claret  colour  under 
the  film  of  oxide  wliicli  forms  on  its  surface,  too  rapid  a 
heating  is  not  advisable.  The  moulding  should  always  be 
well  in  advance  of  the  pouring,  because  the  metal  should  be 
used  as  soon  as  it  is  ready,  f(ir  not  only  is  waste  caused,  but 
the  metal  loses  condition  if  kept  in  a  molten  state  for  long 
periods.  The  metal  should  l)e  poured  rapidly,  but  steadily, 
and  when  cast,  up  there  should  not  be  a  large  head  of  metal 
left  on  top  of  the  runner.  In  fact,  it  is  rather  a  disadvantage 
to  leave  a  large  head,  as  this  tends  to  draw  rather  than 
to  feed  the  casting. 

With  properly  prepared  moulds,  and  careful  melting, 
fluxes  are  not  required,  but  ground  cryolite — a  fluoride  of 
sodium  and  aluminium — is  sometimes  used  to  increase  the 
fluidity  of  the  metal.  In  using  this,  a  few  ounces  according 
to  the  bulk  of  metal  to  be  treated  is  put  into  the  molten 
metal  before  it  is  taken  from  the  furnace,  and  well  stirred 
in,  and  as  soon  as  the  reaction  apparently  ceases  the 
pot  is  lifted  and  the  metal  at  once  skimmed  and  poured. 
Tlie  use  of  sodium  in  any  form  with  aluminium  is  very 
undesirable,  however,  and  should  be  avoided,  and  the  same 
I'emark  applies  to  tin,  but  there  is  no  objection  to  alloying 
with  zinc,  when  the  metal  thus  produced  is  sold  as  an  alloy. 

Aluminium  also  casts  very  well  in  moulds  of  plaster  of 
paris  a,nd  crushed  bath  brick  when  such  moulds  are 
perfectly  dry  and  well  vented,  smoothness  being  secured 
by  brushing  over  Avith  dry  steatite  or  plumbago.  When 
casting  in  metal  moulds,  these  should  be  well  brushed  out 
with  steatite  or  plumbago,  and  made  fairly  hot  before 
pouring,  as  in  cold  moulds  the  metal  curdles  and  becomes 
sluQ-frish,  with  the  result  that  the  castings  nm  up  faint. 

With  care,  there  is  no  particular  difficulty  to  be  appre- 
hended in  casting  aluminium,  but  the  persons  dealing  with 
it)  must  have  open  minds,  and  not  be  tied  by  previous 
experience  with  other  metals. 


Mr.  E.  E.  Sutcliffe,  in  the  Journal  of  the  Iron  and  Steel 
Institute  of  jScothmd.  gives  some  interesting  particulars  of  the 
use  of  slags  from  blast  furnaces.  In  England  we  appear,  by 
comparison  with  parts!  of  the  Continent,  to  be  backward  in 
this  industry.  For  example,  in  the  Mourtlie-et-Moselle  district 
50,000  tons  of  ironworks  slig  are  used  each  year,  producing 
between  24,000,000  ana  25,000,000  bricks,  and  in  the  Grand 
Duchy  of  Luxembourg  in  one  works  alone  3,000,000  granulated 
slag  bricks,  15,000  tons  of  slag  cement,  ajid  25,000  tons  of 
Portland  slag  cement  are  made  every  year.  In  France  120.000 
tons  of  slag  cement  are  made  per  annum.  Altogether  in  the 
districts  mentioned  about  180,000  tons  of  waste  product  is 
converted  every  year  into  iiseful  material  of  the  total  value  of 
nearly  ^£200,000."  It  is  evident,  therefore,  that  slag  may  become 
a  by-product  of  some  value.  From  the  artistic  point  of  view 
it  certainly  would  be  a  great  advantage  if  it  conld  be  iitilised 
in  some  way  and  removed  from  the  hills,  where  it  is  a  perpetual 
eyesore. 
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SOME  EXAMPLES  OF  PRESENT  PRACTICE  IN 
CRANES  AND  LIFTING  M  ACH I N  ERY.— 1 1 1.* 
By  Edward  C.  E.  Marks,  A.M.I.C.E.,  M.I.M.E. 


Electric  Jib  Cranes. 

A  THREE-TON  electric  jib  crane,  as  cou-triicted  by  Messrs. 

Stothert  and  Pitt  Limited,  of  Bath,  for  the  Clyde  Navigation 

Trustees,  is  illustrated  at  fig.  II.  The  leading  particulars 
are  as  follow  : — 

Maximum  working  load    3  tons. 

Total  height  of  lift    80  ft. 

Radius  from  centre  of  pin  to  lifting  rope...  41  ft. 

Centre  of  jib  pulley  above  quay  level    60  ft. 

Extreme  radius  of  tail  from  centre  pin  ...  9  ft. 

The  speeds  specified  (but  considerably  exceeded  at  official 
test)  were  as  follow  : — 

Lifting  speed  for  three  tons  load  =  150  ft.  per  minute. 
Revolving  speed  measured  at  load  =  300  ft.  per  minute. 


The  makers  employ  their  patented  system  of  working 
witli  a  detachable  barrel,  by  which  they  claim  to  obtain  a 
greatly-increased  speed  with  economy  of  current.  In  this 
particular  case  the  load  is  lifted  direct,  or  without  fall 
blocks,  by  a  steel  wire  rope  coiled  on  a  turned  and  spirally- 
grooved  barrel.  The  barrel  is  loose  on  the  barrel  shafr,  but 
to  the  latter  is  keyed  the  main  spur  wheel,  which  gears  with 
a  pinion  on  the  armature  shaft  of  the  lifting  motor.  The 
spur  wheel  is  of  cast  and  the  pinion  of  forged  steel,  and 
both  have  machine-cut  teeth  and  run  in  an  oil  bath.  The 
connection  and  disconnection  of  the  barrel  and  the  shaft  are 
effected  through  a  "Lindsay"  coil  friction  clutch.  The 
hand  lever  actuating  t(:e  controller  of  the  lifting  motor  also 
actuates  an  electric  solenoid  which  controls  the  friction 
clutch,  so  that  on  moving  the  lever  forward  from  the  oft" 
position  current  is  switched  on  to  the  solenoid,  the  clutch 
is  put  into  action,  and  the  lifting  motor  started  simul- 
taneously ;  after  the  clutch  is  in  gear  further  movement  of 
the  lever  cuts  out  resistance  and  speeds  up  the  motor.  A 
mechanical  coiuiection  (Aldridge's  patent)  is  made  between 


Fio.  11. 


The  truck  or  undercarringe  is  on  the  lines  of  hydraulic 
cranes  of  a  similar  type.  It  runs  on  four  cast-steel  single- 
flanged  wheels  on  rails  of  14  ft.  gauge  centre  to  centre.  The 
wheels  are  also  spaced  14  ft.  apart  in  the  other  direction,  so 
that  the  crane  rests  on  a  square  base.  Screw  blocking  jacks 
are  attached  to  each  corner  of  the  truck.  Hand  travelling 
gear  is  fitted  to  each  wheeL  The  arch  of  the  truck  is  high 
enough  to  allow  of  the  passage  of  locomotives  and  freight 
wagons.  The  stability  of  the  crane  was  proved  by  a  test 
load  of  6  tons  suspended  from  the  hook. 

The  cast-steel  roller  path  carries  a  ring  of  24  cast-steel 
live  rollers ;  the  ring  is  centred  by  radius  rods  about  the 
centre  pin.  Ti  e  upper  roller  path,  to  which  the  super- 
structure is  bolted,  is  also  of  cast  steel.  The  ballast  to 
counterbalance  the  load  is  cai-ried  under  and  between  the 
tail  girders.  The  jib  tie  rods  are  attached  to  the  two  braced 
"  A"  frames. 

*  Fvr  pre^'ioiis  article  see  page  620,  vol.  xxix. 


the  lifting  controller  handle  and  the  friction  clutch  such  as 
will  enable  the  motions  of  the  handle  to  be  coutinced  after 
the  clutcli  is  "home."  A  friction  brake  drum  is  keyed  on 
the  lifting  barrel,  and  encircled  by  a  steel  strap  lined  with 
willow  blocks.  This  mechanical  brake  is  also  interlocked 
with  the  controller,  and  thus  the  motor  cannot  be  started 
when  the  brake  is  holding  the  load.  The  lifting  controller 
does  not  reverse  the  motor,  as  the  lowering  is  effected 
independently  by  the  loose  drum.  The  makers  add  the 
following  note  respecting  their  system  ; — 

"  In  cranes  with  barrels  always  in  gear  with  a  reversible 
motor  care  has  to  be  taken  to  check  the  lifting  motor  when 
the  hook  is  a  sufficient  distance  from  the  jib  head,  so  that 
the  momentum  of  the  revolving  armature  may  be  absorbed 
before  the  hook  is  overwound  on  the  jib  pullej',  with  the 
possible  result  that  the  jib  itself  is  lifted  and  the  tie  rods 
bent.  With  the  system  described  above  lifting  can  be 
continued  at  full  speed  and  the  load  brought  to  rest  instantly 
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by  pulliug  over  the  handle,  the  only  revolving  parts  which 
have  to  be  brought  to  rest  being  the  barrel  and  brake  drum, 
which  have  comparatively  small  inertia  and  do  not  revolve 
at  an  excessive  speed.  But  the  great  gain  in  speed  is 
in  lowering,  which  can  be  performed  at  a  vastly  greater 


The  revolving  motion  is  worked  by  a  separate  motor  and 
controller,  acting  on  a  train  of  cut  gearing  ;  a  friction  l)rake 
is  provided  to  prevent  crane  slowing  too  far  by  its  momentum. 
This  brake  is  also  employed  to  hold  the  crane  from  levolving, 
when  desired. 


Fig.  12. 


speed  than  is  possible  by  a  reversible  motor,  there  being  a 
perfectly  free  run  out  under  the  control  of  the  foot  brake, 
and  what  is  of  equal  importance,  lowering  can  be  commenced 
instantly  without  perceptible  pause  from  lifting  at  full  speed  ; 
the  lifting  armature  can  continue  to  revolve  with  slackening: 


A  small  overhead  crane,  running  on  rails  fixed  to  the 
inner  sides  of  the  house  or  cabin,  enables  the  motors,  lifting 
barrel  and  gearing  to  be  easily  taken  out  for  repairs. 

The  electric  equipment  of  the  crane  is  by  Messrs.  Siemens 
Brothers  and  Co.  Limited,  of  London.    The  lifting  motor  is 


speed  during  the  period  of  lowering,  and  then  come  to  rest 
quietly  without  shock.  As  a  matter  of  practice  it  is  found 
that  a  load  can  be  lowered  60  ft.  before  the  lifting  armature 
has  ceased  to  revolve  in  the  direction  of  hoisting." 


completely  enclosed,  and  designed  to  give  the  required  power 
on  a  230  volt  circuit  and  280  revolutions  per  minute,  with 
a  temperature  rise  not  exceeding  70  deg.  Fah.  at  the  expira- 
tion of  a  day's  work.    The  armature  is  of  the  slotted  driim 
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type,  with  former  wound  coils.  The  armature  core  is  of 
mild  steel  discs.  The  field  coils  are  of  copper  strips,  and 
easily  removable  from  the  magnet  cores.  The  carbon  brushes 
have  one  fixed  position  for  all  loads.  All  insulation  was 
tested  with  2,000  volts  alternating  before  starting  to  work. 
The  lifting  controller  is  of  the  Siemens  type,  which,  it  is 
claimed,  may  lie  manipulated  by  untrained  workmen  without 
fear  of  breaiidown,  and,  Ijeing  without  notching  gear,  "may  be 
operated  throughout  a  day's  work  without  fatigue. 

The  resistance  consists  of  a  number  of  coils  of  metal  tape 
wound  upon  porcelain  insulators,  each  layer  of  tape  being 
separated  from  the  next  by  asbestos. 

The  motor  for  the  revolving  motion  is  of  the  same  type  as 
the  lifting  motor,  but  runs  at  a  speed  of  820  revolutions  per 
minute.  The  revolving  controller  is  of  the  same  type  as 
that  for  lifting,  but  vertical  instead  of  horizontal,  and  it 
reverses  the  motor  when  required. 

The  collector  consists  of  two  copper  rings  mounted  upon 
insulation  material,  and  separated  by  insulating  rings.  The 
current  is  collected    by  two  copper   gauze    straps,  each 


With  decrease  of  load  an  increase  of  speed  is  obtained  due 
to  the  acceleration  of  the  speed  of  the  motor. 

The  crane  has  two  motors — one  for  hoisting  and  lowering, 
and  one  for  travelling  and  slewing.  The  current  is  supplied 
through  cable  attached  to  the  terminals  in  the  connecting 
boxes  let  flush  into  the  ground  between  the  rails  ;  the  cable 
is  taken  up  by  or  paid  out  from  the  barrel  according  to  the 
position  of  crane  relative  to  the  box  it  is  coupled  to.  A 
collector  is  fixed  to  the  carriage,  which  takes  the  current 
for  the  motors  ofl^'  the  drum.  The  motors,  made  by  the 
Lancashire  Dynamo  and  Motor  Co.  Ltd.,  of  Trattbrd  Park, 
Manchester,  are  controlled  by  reversing  metallic  resistance 
controllers  of  the  tramway  type. 

The  roller  path  and  slewing  gear  are  entirely  of  steel. 
The  hoisting  motion  is  equipped  with  the  makers'  patent 
automatic  coil  magnetic  brake,  for  securing  effectual  control 
of  the  load  without  excessive  shocks  to  the  gearing.  The 
brake  is  applied  by  gravity,  and  is  not  dependent  on  springs. 
An  over-winding  attachment  is  also  provided,  consisting  of 
a  double-pole  switch  adapted  to  automatically  break  the 


Fia.  14. 


encircling  one  ring,  the  tension  being  regulated  by  springs 
The  straps  are  attached  to  terminal  blocks,  which  are  in 
turn  supported  by  porcelain  insulators. 

An  electric  radiator  is  provided  for  warming  the  crane 
cabin. 

The  flexible  twin  connecting  cable  is  carried  in  a  flexible 
galvanised  metallic  tubing  to  avoid  possibility  of  damage, 
and  terminates  in  a  coUecior  i)lug.  This  plug  is  contained 
in  a  cast-iron  hood  whicli  accurately  fits  the  socket  in  the 
quay-connecting  box,  and  so  makes  a  water  and  dust  tight 
connection. 

At  the  oflicial  tests  the  etticiency  of  the  crane  at  full  load 
(I.e.,  the  ratio  of  the  current  consumed  to  the  load  lifted) 
was  found  to  be  73  per  cent  with  the  gear  new  and  stiff'. 

Fig.  12  is  an  illustration  of  a  2-ton  electric  wharf 
crane  by  Messrs,  Craven  Brothers  Ltd.,  of  "Vauxhall  Works, 
Osborne  Street,  Manchester. 

The  jib  radius  is  15  ft.  and  tlie  height  of  lift  14  ft.  Gin. 
The  speeds  are  as  follow  : — 

Per  miu. 

Hoisting  maximum  load    30  ft. 

Longitudinal  travelling  (maximum  load)...  100ft 
Slewing  motion  (maximum  load)   100  ft. 


circuit  and  so  stop  the  hoisting  barrel  should  the  latter  be 
driven  beyond  a  certain  point. 

Fig.  13  represents  a  3-ton  locomotive  electric  jib  crane 
by  Messrs.  Thos.  Smith  and  Sons,  of  Rodley,  Leeds,  for 
standard  4  ft.  8^  in.  gauge.  The  load  of  3  tons  is  lifted 
direct  from  the  barrel  and  at  a  maximum  radius,  in  the 
example  shown,  of  16  ft.  The  hoisting  mot'on  has  single- 
purchase  gearing  with  grooved  drum.  The  barrel  shaft  is 
provided  with  a  friction  brake  controlled  by  foot  lever.  The 
revolving  motion  has  spur  and  mitre  gear,  with  double- 
friction  cone,  internal  wheel,  and  steel  roller  path.  The  jib- 
adjusting  motion  comprises  steel  spur  and  worm  gear,  with 
lever-controlled  clutch. 

The  crane  in  all  its  motions  is  operated  by  one  series- 
wound  reversible  motor  of  about  30  B.H.P.  capacity,  running 
at  about  650  revolutions  per  minute,  and  having  controller 
with  metallic  resistances  of  the  tramway  type.  The  con- 
nection from  the  main  shaft  to  the  motor  is  b}'  gearing  cut 
from  the  solid,  the  first  motion  pinion  being  of  forged  steel 
or  raw  hide. 


The  following  are  brief  particulars  concerning  another 
type  of  locomotive  electric  jib  crane  by  Messrs.  Thomas 
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Smith  and  Sons,  and  illustrated  at  fig.  14.  Load  :  5  tons  at 
16  ft.,  2  tons  at  35  ft.,  U  tons  at  40  ft.,  1  ton  at  42  ft. 
radius ;  gauge  of  rails  7  ft.  ;  steel  lattice  jib  48  ft.  long. 
Single  purchase  spur  gearing  for  hoisting,  with  grooved  drum 
and  single  friction  clutch  fitted  with  expanding  rings  and 
wedges.  Foot-lever  operated  friction  brake  for  lowering 
load.  Bevel  and  mitre  gear  witli  double  friction  clutch  for 
propelling  motion,  and  spur  and  mitre  gear  with  double 
friction  clutch  for  revolving  or  slewing  motion.  Spur  and 
worm  gear  for  jib  adjusting.  Crane  in  all  its  motions  is 
operated  by  one  20  B.H.P.  single-pha^e  alternating  motor  of 
the  enclosed  type.  Current  collected  from  a  cable  in  centre 
of  track  ;  return  by  means  of  rails.  Motor  and  first  motion 
shaft  of  crane  connected  by  bevel  gearing  cut  from  the  solid  ; 
gun-metal  worm  wheel,  with  enclosed  steel  worm  running  in 
an  oil  bath.  A  friction  clutch  is  arranged  between  worm 
shaft  and  motor.  The  upper  structure  of  crane  rotates 
about  a  forged-steel  post  or  centre  pillar. 

The  makers  state  :  "  Although  it  is  often  thought  that 
the  single-phase  motor  is  not  suited  for  this  class  of  work,  it 
is  (with  the  arrangement  of  gearing  used  on  this  crane) 
giving  every  satisfaction,  and  is  imder  as  easy  control  as  if 
worked  by  a  continuous  current  motor."' 
(To  be  continued.) 


A   BALL-BEARING    RIFLED  GUN. 


It  has  been  well  known  ever  since  rifling  was  invented, 
that  with  the  greatly  impi-oved  trajectory  of  the  shot  there 
was  created  an  increased  friction  whilst  travelling  towards 
the  muzzle.  Although  hundreds  of  inventors  have  devoted 
their  time  and  ingenuity  to  the  improvement  of  guns,  no 
cliange  of  fundamental  importance  has  been  effected  in  the 
means  by  which  rotation  is  imparted  to  the  projectile  since 
rifling  was  first  introduced.  An  American  inventor,  Mr. 
Orlan  C.  Cullen,  uses  a  cylindrical  projectile  of  perfectly 
smooth,  hard  steel,  travelling  upon  the  smooth  and  almost 
frictionless  path  afforded  by  hard  steel  ball  bearings.  In 
the  baiTcl  a.  number  of  grooves,  as  shown  in  the  accom- 
panying section,  usually  eight,  are  cut  of  completely  circular 
section,  except  that  a  small  arc  is  cut  off  so  that  each  coin- 
nmnicates  with  the  bore  by  ,a  narrow  slot.  Into  these 
grooves  are  filled  steel  balls,  which  project  through  the  slots 
to  the  extent  of  about  one-twentieth  of  their  diameter,  with 
the  result  that  the  projectile  travels  upon  a  rolling  bed 
which  offers  the  least  possible  resistance  to  both  its  forward 
and  its  rotatoiy  motions.  At  first  sight  it  might  be  suj)- 
posed  that  the  arrangement  would  not  be  gas-tight.  That, 
however,  is  not  the  case;  the  projectile  is  made  to  fit  closely 
to  the  balls,  and  its  elasticity,  combined  with  that  of  the 


walls  of  the  grooves  and  of  the  balls,  ensures  that  the  gas 
does  not  escape  past  the  bullet,  which,  moreover,  may  be 
conceived  of  as  moving  so  easily  and  so  rapidly  that  the  gas 
has  scarcely  time  to  get  ahead  of  it.  The  races,  or  grooves, 
in  which  the  balls  revolve  at  the  breech  end  extend  back  to 
the  powder  chandjer,  the  projectile  lying  so  that  its  head 
just  engages  with  the  first  ball  in  each  groo-ve.  At  the 
muzzle  end  the  grooves  are  closed  with  what  the  inventor 
terms  recoil  cushions,  the  twist  of  the  grooves  ceasing  for  a 
short  distance  from  the  muzzle  in  order  to  admit  of  their 
insertion.  These  cushions  are  constructed  either  with 
glycerine  or  with  steel  springs,  but,  whichever  device  is  used, 
matters  are  so  arranged  that  the  compression  transmitted 
along  each  row  of  balls  begins  as  soon  as  the  projectile  enters 


the  bore  and  is  complete  as  it  leaves  the  muzzle.  In  this 
way  the  inventor  claims  that  recoil  is  done  away  with ;  the 
bullet  has  a,  course  so  open  and  free  from  resistance  that  the 
initial  recoil  is  very  small,  and  what  there  is  is  taken  up 
by  the  recoil  cushions,  tlie  tendency  of  the  bullet  being 
I'ather  to  drag  tlio  gun  after  it  than  to  kick  it  away  beiiind 
it.  In  regard  to  performance,  the  inventor  states  tliat  he 
gets  40  per  cent  greater  average  velocity,  penetration,  and 
range  than  can  bo  obtained  with  the  same  weiglit  of  pro- 
jectile and  charge  in  guns  made  on  the  old  systems. 


THE  SOCIETY  OF  ENGINEERS. 


A  HIGHLY  iiiteiestiiig  visit  was  made  by  the  president — Mr. 
D.  B.  Butler — and  members  of  the  Society  of  lingincers  on 
Wednesday,  Juno  29tli,  to  the  Portland  C'enient  AVorks  of 
Martin,  Earle,  and  Company  Limited,  at  Wickham,  Rochester, 
where  they  witnessed  the  inauufacture  and  testing  of  cement 
made  hj  the  ordinary  method  and  by  the  new  rotary  kiln 
system. 

The  works,  wliich  are  now  about  a  mile  in  length,  are  situate 
on  the  River  Medway,  and  are  said  to  be  tlie  largest  Portland 
cement  works  in  Europe. 

fTpon  their  arrival,  the  visitors  were  received  and  cordially 
welcomed  and  conducted  over  the  works,  followino-  in  consecutive 
order  the  various  stages  of  the  m.anufacture  of  Portland  cement. 
The  inspection  of  the  rotary  process  commenced  with  the  chalk 
and  clay,  the  foi'mer  of  which  is  obtained  from  quarries  adjoin- 
ing' the  works,  whilst  the  latter  is  brought  in  by  barges  from  the 
compaaiy's  Medway  saltings.  These  raw  materials  are  formed 
into  slurry  with  water  in  washniills,  of  which  there  are  six. 
From  these  the  slurry  is  elevated  to  the  wet-mill  house,  where  it 
undergiics  a  double  grinding  under  French  liurr  stones.  It 
passes  thence  to  the  mixing  vats,  and  then  on  to  the  storage 
tanks,  in  which  it  is  kept  in  a  state  of  constant  agitation,  ready 
for  delivery  to  the  rotaiy  kilns. 

The  rotai-y  kiln  house  is  a  large  brick  building  in  which  the 
sixteen  kilns  are  arranged  in  line.  The  kilns  are  provided 
with  slurry  agitators  and  coal-firing  apparatus.  Some  are  also 
fitted  with  apparatus  for  drying  stifficient  fuel — wliich  is  finely 
powdered  coal — for  the  entire  battery.  The  body  of  each  kiln 
is  90  ft.  in  length,  constructed  of  mild  steel,  and  lined  with 
basic  firebrick.  The  kilns  are  set  on  the  incline,  and  rotate  at 
such  a  speed  a,s  ensures  a.  well-burned  clinker.  The  remarkably 
large  output  of  200  tons  of  clinker  per  week  can  be  obtained 
from  each  kiln,  maintaining  an  average  of  25 1'wt.  per  actual 
running  hour  of  the  kiln.  The  cliuker  discharged  from  the  kilns 
is  transferred  to  horizontal  revolving  coolers,  from  whence  it 
is  trans]iiitted  by  conveyers  to  the  crushers,  and  is  afterwards 
elevat<'d  to  cooling  towers. 

The  dry-mill  hou^i>  is  situate  behind  the  cooling  towers,  and 
the  milliun'  is  (Im  ic  done  by  "  Ofiffin  "  mills  arranged  in 
sepaiate  batteries  of  six  mills  each,  which  receive  the  clinker 
from  overhead  hoppers  through  shutes.  The  finished  cement  is 
conveyed  (rom  the  dry-mill  house  by  ordinai-y  screw  conveyers 
to  the  warehouses,  where  a  nutnber  of  customers  have  stores 
specially  reserved  for  their  own  use.  The  men'  employed  in 
connection  with  the  rotary  kilns  are  approximately  two-thirds 
fewer  than  refjuired  to  obtain  the  same  output  from  the  old- 
fashioned  kilns. 

Three  sets  of  engines  a.i'e  employed  to  drive  the  wet  plant, 
the  dry-mill  and  the  coal-mill  i)!ant,s  respectively,  all  of  which 
are  idoitical  in  size  and  type.  Each  engine  is  of  the  triple- 
ex|);nisi(ui  marine  type,  designed  for  miU  work,  with  rope  drives, 
and  wc.rking  w-ith  surface  condensers  and  centrifugal  ciirulating 
pumps.  High-pressure  steam  is  sup|died  to  the  wet  plant  from 
a  liattery  of  three  Lanca,shire  boilers,  and  to  tJie  other  plants 
from  a  l)attery  of  five  similar  boilers,  all  fitted  with  Galloway 
tubes.  The  rotary  kilns  are  driven  bv  two  horizontal  engines 
with  rope  drives,  and  take  steam  from  thrc"  m-iriue  boilers.  The 
principal  buildings  on  the  works,  as  well  as  the  clialk  quarries, 
are  lighted  by  electricity.  Powerful  arc  lamps  are  employed, 
and  the  current  is  sujiplied  from  a.  generating  station  on  the 
works. 

A  well-appointed  laboratory  is  attached  to  the  works,  being 
equipped  with  every  known  scientific  device  for  testing  not 
only  the  raw  materials  and  tlie  finished  cement,  but  also  the 
exact  proportion  of  mixtures  of  the  raw  materials  at  the  various 
staisres  of  manufacture.  It  is  also  fitted  uo  for  general  research 
work.  The  chemi.st-in-chief  and  his  staff  of  expert  assistints 
are  held  responsible  for  the  quality  of  the  finished  product,  and 
to  this  arrangement  the  company  has  doubtless  to  attribute 
in  a  marked  degree  the  uniformity  of  its  mauuficture  and  its 
uninterrupted  success.  The  leading  characteristic  claimed  for 
rotary  kiln  cement  are  hig^li  tensile  and  growing  strain;  great 
crushing  resistance;  absolute  soundness  under  the  boiling  water 
test;  resrulaliou  of  setting  time  to  almost  any  limit  re^iuircd, 
and  good  colour. 
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The  company  justly  pride  tliomselvos  upon  the  fact  that  the 
whole  of  the  engines  and  machinery  for  the  plant  were  turned 
out  in  their  own  engineering  shops,  the  control  of  which 
devolves  upon  Mr.  A.  T.  Macfarlanc,  who  designed  the  engines, 
machinery,  and  rotary  plant. 

At  the  close  of  the  inspection,  Martin,  Earle,  and  Company 
Limited  received  the  cordial  thanks  of  the  society  for  a  highly 
interesting  and  instructive  day. 


THE 


INTERNATIONAL 
EXHIBITION, 


COLLIERY 


{Conclu'hd  from  page  56.) 

Messrs.  Fraser  and  Chalmers  Limited,  of  Erith, 

Kent,  exhibited  a  novel  type  of  high-speed  pump,  specially 
designed  for  small-sized  and  boiler  feed  pmiips,  and  motor 


•principal  advantages  claimed  for  the  valve  are:  (1)  The 
port  becomes  entirely  uncovered  at  a  relatively  small  deflec- 
tion of  the  valve;  (2)  the  resistance  of  the  valve  to  be 
overcome  by  the  flow  of  water  is  small ;  and  (3)  the  small 
and  peculiar  lift  of  the  valve  secures  a  prompt  closing  when 
the  flow  ceases.  A  further  important  consideration  is  that 
no  churnijig  or  deflection  can  take  place,  thereby  causing 
loss  of  pressure  and  injuiy  to  the  valve  seat,  and  there  is 
no  practical  limit  of  speed  at  which  they  will  fail  to  act. 
The  example  shown  was  a  single-acting  spherical  boiler  feed 
pump,  plunger  2|  in.  by  4  in.  stroke,  with  a  working 
speed  of  2oO  revolutions  per  minute,  and  with  a  maximum 
up  to  toO  revolutions.  The  floor  room  required  for  this 
I'Uinp  is  5  ft.  5  in.  by  2  ft.  Gin.  by  2  ft.  high,  and  the 
quantity  of  water  led  to  the  boiler  is  1,225  gallons  per  hour. 
The  pump  barrel,  valve    seats,  suction  air  vessel,  and 
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END  VIEW. 


driving.  The  use  of  the  "  Guttermutli "'  valve,  of  which 
Messrs.  Fraser  and  Chalmers  are  the  licensees,  has  enabled 
this  form  of  pump  to  become  a  success.  The  valve  is 
simple  in  construction,  and  consists  of  a  blank  of  steel  or 
gunmetal  of  great  tensile  strength  and  elasticity,  coiled  on 
spindles,  a  portion  being  left  loose,  which  serves  as  the 
flap  of  the  valve.  The  action  of  the  valve  is  such  that 
when  pressure  is  ajiplied  to  the  flap  the  latter  lifts  so  as 
to  clear  the  port,  becoming  a  sort  of  hinged  valve  with 
elastic  pivot.  The  elasticity  of  the  whole  length  of  the 
coil  is  used,  with  the  result  that  there  is  no  friction,  and, 
without  any  guides  or  guards,  the  action  of  the  valve  is 


pressure  air  vessel  are  all  cast  in  one  piece,  apart  from  the 
flanges,  the  only  parts  to  be  machined  being  the  seat  for 
the  valve  cone  and  the  plunger  bai'rel.  The  ports  are 
arranged  in  one  valve  cone,  which  also  carries  on  four  valve 
spindles  all  suction  and  delivery  valves,  of  which  there  are 
eiglit,  all  of  the  same  pattern.  Fig.  3  shows  side  and  end 
elevations  of  the  pump,  and  fig.  4  the  inserted  valve-cone 
suction  and  pressure  air  vessels  in  length  and  cross-section. 
Messrs.  Fraser  and  Chalmers  also  exhibited  an  Express  " 
pump,  with  a  capacity  of  200  gallons  per  minute  against 
a  total  head  of  175  ft.,  speed  200^  revolutions  per  minute, 
direct  coupled  to  a  15  horse  power  motor  with  single 
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positive,  as  the  flai>  must  return  to  its  original  place, 
however  wide  it  may  have  been  thrown  open.  The  valve 
also  has  a  wiping  motion  which  distinguishes  it  from  other 
flap  valves,  and  also  secures  smooth  working.  The  power 
required  to  raise  the  flap  is  very  slight ;  for  a  valve  4  in. 
wide,  3  in.  long,  and  '/sa  in.  thick,  having  four  coils  to  an 
angle  of  30'  deg.,  only  a  force  of  2  lb.  is  required,  which 
for  the  adequate  section  of  port  area  comes  out  to  only 
0  25  lb.  per  square  inch.  It  will,  however,  resist  a  per- 
manent working  pressure  of  150  1b.  per  square  inch,  and 
by  strengthening  the  flaps  the  valve  can  be  used  for  heavy 
work,  with  pressures  up  to  3,000  lb.  per  square  inch.  The 


reduction  gear;  samples  cf  the  different  kinds  of  Robino 
belting  used  on  their  conveyers  ;  a  full-sized  conveyer-guide 
idler  for  32  in.  picking  belt ;  a  Sullivan  diamond  prospecting 
drill,  for  boreholes  up  to  300  ft.  in  depth,  the  diameter  of 
the  hole  being  VI, &  in. ;  a  Rand  rock  drill,  specially  designed 
for  heavy  work,  such  as  sinking  shafts  and  quarrying ;  and 
various  sizes  of  Riedler  pump  and  compressor  valves. 

1     Messrs.  J.  P.  Hall  and  Sons  Limited,  Peterborough, 
exhibited,  at  the  stand  of  tlieir  London  agents,  Messrs.  T. 
'   Sugden  Limited,  a  compound  boiler  feed  pump,  with  6^  in. 
i  and  9i  in.  diameter  steain  cylinders  and  12  in.  stroke, 


July  15,  1904] 


THE    PRACTICAL  ENGINEER. 


8  J 


capable  of  dealing  with  2,2U0  gallons  per  hour;  a  single- 
cylinder  i)uaip,  Tgin.  diameter  cylinder  by  15  in.  stroke, 
with  a  duty  of  1,856  gallons  per  liour;  a  differential  pump, 
3^  hi.  by  3  in.  and  2  in.  by  9  in.  stroke;  and  a  pumi")  made 
to  Admiralty  requirements,  with  a  guumeta!  water  end, 
for  a  working  pressui'e  of  300  lb.  per  square  inch. 

These  pumps,  the  first  of  which  we  give  an  elevation  and 
section  in  fig.  5,  have  been  specially  designed  to  meet  the 
growing  demand  for  greater  economy  in  steam  consumjjtion 
of  auxiliaiy  machinery.  They  deliver,  under  ordinaiy 
circumstances,  100  lb.  of  water  to  the  boilers  for  the 
expenditure  of  1  lb.  of  steam.  They  can  be  easily 
regulated  to  Jieep  the  water  level  constant  in  the  boilers 
both  at  light  load  and  full  load,  and  they  can  be  worked  as 
slowly  as  one  stroke  per  minute. 


Flo.  5. — Coaipoaad  Direot-ictiDg  Boiler  Feed  Pumps  made  l.y  Messrs.  J.  P. 
Hall  and  Sons  Ltd. 


Messrs.  T.  Sugden  Limited,    180,   Fleet  Street, 

LfiTidoii,  E.G. — Amongst  tlie  exliibits  of  this  firm  was  a  new 
form  of  steel  combined  stoi)  a.nd  isolating  valve  (Hubner 
and  Mayer's  patent),  which  we  illustrate  (fig.  6).  Tlie  chief 
features  of  these  valves  consist  in  their  closing  automati- 
cally in  both  directions — i.e.,  either  in  the  event  of  a 
fracture  or  other  mishap  to  the  steam  pipes,  or  in 
case  of  accidents  or  failure  in  any  part  of  the  boiler.  The 
arrow  indicates  the  direction  of  the  flow  of  steam. 
The  combined  valves  consist  of  two  separate  valves — the 
upper  valve  L  and  the  lower  valve  K — both  being  loose  on 
the  spindle.  When  valve  L  is  screwed  down  it  acts  as  an 
ordinary  stop  valve  and  shuts .  off  the  boiler ;- when  the 
spindle  is  raised  the  valve  is  opened  by  the  flow  of  steam 
from  the  boiler,  when  the  pressure  on  both  sides  is  equal. 


The  valve  L,  being  loose  on  the  spindle,  acts  as  a  non-return 
valve,  and  immediately  closes  in  case  of  accident  to  the 
boiler,  and  prevents  escape  of  steam  from  otlier  boilers. 
The  lower  valve  K  operates  in  the  opposite  direction-  that 
is,  in  case  of  steam  pipe  fractures  or  any  other  mishap  on 
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the  outlet  side  of  the  valve.  Under  normal  working 
conditions  this  valve  is  kept  in  position  by  its  own  weight 
and  a.  certain  pressure  of  steam  caused  by  a  partial  vacuum 
formed  by  the  flow  of  steam  past  the  valve,  which  exerts 
a  suctional  action  in  the  space  between  the   valve  and 


Fig.  7.— Scliofield's  Patent  Sviperlieater— Superheater  Isolated. 

spindle,  as  indicated  by  arrows  at  M.  The  increased  velocity 
of  the  steam  due  to  an  accident  easily  overcomes  this,  and 
closes  the  valve  K  on  the  seating  N.  When  an  accident 
has  occurred  and  the  automatic  valve  K  is  closed  against 
it-s^  seat  N,  it  is  kept  in  this  position  by  the  steam  pressure 
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until  the  stop  valve  L  is  closed.  When  this  is  done,  the 
steam  pressure  ou  both  sides  of  the  valve  K  is  equalised 
by  a  small  quantity  of  steam  passing  to  the  upper  part  of 
the  valve  through  the  space  between  tlie  valve  and  spindle ; 
this  causes  the  valve  to  return  to  its  normal  working 
position.  Ihe  valve  can  be  set  to  close  at  any  desired 
difference  in  pressure  by  an  adjusting-  screw.  "When  once 
adjusted  a  padlock  or  seal  may  be  applied  to  prevent 
anyone  tampering  with  the  valve. 

Hand-wheels  for  testing  are  connected  by  means  of 
spii.dles  to  the  levers  R.  and  S,  and  in  tliis  way  the  valves 
L  and  K  can  be  controlled  from  the  outside  and  kept  in 
M  orking  order.  The  two  valves  L  and  M  are  kept  free  and  in 
working  order  by  the  movement  of  the  valve  spindle  each 
tune  the  stop  valve  is  opened  and  closed.  The  valves 
operate  independently  of  the  testing  gear  until  nearly 
closed.  The  force  at  this  jjoint  easily  overcomes  the  fiiction 
of  the  testing  gear. 

A  valve  facing  P  is  ^formed  on  the  spindle,  which,  when 
the  steam  stop  valve  L  is  fully  open,  comes  in  contact  with 
the  seating  Q  immediately  under  the  stuffing  box ;  this 
piotects  the  packing,  and  also  admits  of  new  packing  being 
put  in  while  the  valve  is  under  full  steaan.  The  working 
]>arts  of  the  valves  L  and  K  are  made  of  a  special  mixture 
of  gunmetal,  and  the  seating  0  is  made  of  a  special  pre- 
paration of  nickel  for  working  with  superheated  steam. 

This  firm  also  exhibited  models  of  Sugden's  patent  super- 
heater for  Lancashire,  Cbmish,  and  dry-back  boilers.  The 
design  of  this  apparatus  affords  means  of  protecting  the 
tubes  when  steam  is  first  being  raised,  and  during  the  time 
the  superheater  is  not  I'equired,  without  using  flooding 
water.  By  adjusting  the  balanced  dampers,  the  entrance 
of  gases  into  the  superheater  chamber  may  be  regulated 
ami  till'  desired  degree  of  superheat  obtained.  The  tubes 
may  be  cleaned  by  means  of  the  cleaning  doors  placed 


Fig.  8. —Superheater  at  Work. 

between  the  rectangular  boxes  whilst  the  superheater  is 
at  work.  A  steam  jet  or  wire  brush  may  be  used  for  this 
purijose.  A  hand-hole  cover  is  jilaced  opposite  tlie  end  of 
each  tube,  which  is  easily  removed  or  replaced,  and  in 
the  event  of  a  tube  requiring  expanding,  this  can  be  done 
in  a  few  minutes.  The  rectangular  boxes  are  of  mild  steel, 
and  the  tubes  are  made  of  solid-drawn  steel  of  great  strength 
and  ductility.    Fig.  7  shows  the  superheater  isolated,  and 


fig.  8  shows  it  at  work.  McDougall's  patent  steam  driers, 
water  and  dirt  separators,  steam  traps,  exhaust  steam 
grease  extractors,  and  Hall's  pumps,  as  described  above, 
were  also  exhibited  by  this  firm. 

The  Champion  Rock  Borer  and  Air  Compressor 

Company,  Queen  Victoria  Street,  London,  E.G.  This 
firm  had  a    large    exhibit  of   i-ock   drills  of    both  the 


Fig.  9. — "Vulcan"  Compuund  Hydraulic  Ram. 

"  Champion  "  and  the  "  Vulcan  "  ty]ie.  They  also  showed 
a  vertical  air  compressor,  pumps,  a  horizontal  water 
turbine,  and  a  4  in.  "  Vulcan  "  compound  hydraulic  ram. 
The  latter,  one  type  of  which  (class  B)  we  illustrate  in 
fig.  9,  has  an  important  feature  in  that,  whilst  it -may  be 
actuated  by  a  stream,  of  dirty  or  impure  water,  it  raises  only 
clean  water ;  and  the  two  cannot  mingle.  The  illustration 
shows  its  genei-al  appearance  as  fitted  to  with  a  jiatent 
silent  working  pulse-  valve,  from  which  it  will  be  seen  that 
no  extra  fitting  is  required,  and  only  one  extra  valve 
necessary — the  suction  valve  for  clean  water  supply.  Many 
of  these  rams  have  been  installed  and  are  giving  satisfaction 
to  their  users. 


TRADE  NOTES. 


Arciiiuald  J.  Wrights  Limited,  318,  Upper  Street,  Isling- 
ton, Loudon,  N.,  .sends  new  list  of  automobile  electrical 
accessories.  These  consist  of  ignition  accinnulators  and  coils, 
pocket  and  wall  voltmeters,  test  and  insjiection  lamps,  and 
primary  cliargiug  batteries. 

Messrs.  Seidel  and  Naumann,  23,  Moor  Lane,  Fore  Street, 
London,  E.G.,  hi  their  circular  re  "  Forced  Lubrication,"  give 
particulars  of  their  self-lubricating  metallic  packing  rings.  The 
special  pioperty  of  the  lubricant,  the  principal  constituent  of 
which  is  graphite,  is  that  it  is  sucked  out  of  holes  with  which 
the  rings  are  provided  by  the  motion  of  the  piston  rod. 

Messes.  W.  H.  Bait.et  and  Company  Limited,  Albion 
Works,  Salford,  Manchester,  have  just  sent  us  copy  of  their 
new  issue  of  catalogue  of  Foster's  patent  pressure-reducing 
valves,  pump  governors,  etc.,  suitable  for  .steam,  water,  gas,  and 
air  pres.  ures.  The  designs  are  innumerable  for  various  pur- 
poses enumerated.    Full  descriptions  and  instructions  arc  given. 

The  Abuer  Doble  Company,  engineers,  San  Francisco,  Cal.. 
send  an  interesting  brochure  ou  "  Tangential  Water  Wheels." 
The  illustrations  show  the  firm's  patented  ellipsoidal  buckets  as 
used  ou  wheels  suitable  for  any  head  and  power.  Examples 
given  include  heads  up  to  2,000  ft.  and  7,500  horse  power. 
Some  useful  tables  are  included. 
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MOTOR  CARS.* 

{Concluded  from  page  SJf.) 
Frames. 

The  heavier  car  frames  wore  at  fiist  made  of  clianuel  iron.  This 
S^avc  phiee  to  the  wood  frame,  with  inside  filch  phites  fixed  to 
the  side  of  the  wood  runners  to  stiffen  tliem.  A  number  of 
makers  used  tubular  frames,  the  tubes  being  led  into  malleable 
cast-iron  joints  and  brazed  together  in  the  same  manner  as  a 
Ijicycle  frame. 

The  wood  frame  with  steel  filch  plates  makes  a  very  satisfac- 
tory job,  and  it  has  the  advantage  of  being  cheap  to  make,  but 
makers  are  gradually  adopting  hydraulic  pressed-steel  frames 
of  [  section.  The  web  is  deep  in  the  centre,  and  taj>ers  off  in 
a  curve  to  either  end,  where  brackets  are  bolted  to  receive  the 
spring  ends,  fig.  22.  Another  frame  is  made  in  inverted  U 
section.  The  two  webs  in  this  frame  are  also  left  deep  in  the 
centre,  and  the  sheet  steel  is  out  of  suitable  shaije,  so  that  when 
it  is  bent  over,  pockets  to  receive  the  springs  are  formed  on 
the  ends.  This  frame  overcomes  the  need  for  end  brackets,  and 
will  stand  a  greater  dead  load  than  the  channel  section,  fig.  2.3. 

Both  the  wood  and  tubular  frames  are  apt  to  sag  in  the 
centre.  The  jnesscd  frame  keeps  straight,  and  it  is  also  light. 
Objections  have  been  raised  to  it  on  the  ground  that  if  the 
car  to  which  it  is  fitted  met  with  an  accident,  in  all  probability 
the  frame  would  become  useless.  Some  time  ago  I  met  with  a 
bad  accident  on  a  car  fitted  witJi  a  steel  fi-ame.  The  car,  through 
a  side  slip,  ran  into  a  wall.  The  front  extension  which  carries 
the  front  spring  was  bent  right  in,  the  front  axle  being 
practically  torn  from  the  car.      Afterwards  the  frame  was 
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heated  and  pulled  out  to  the  proper  shape  in  three-quarters  of 
an  hour.  I  ajn  of  opinion  that  had  this  been  a  wood  frame,  the 
wood  would  have  been  splintered  and  one  of  the  runners  at 
anyrate  rendered  useless.  The  pleasure  ear  is  now  built  with 
a  long  wheel  base  which  allows  long  springs  to  be  fitted,  so 
that  a  rough  road  may  be  covered  at  a  high  speed  with  a 
degree  of  comfort  which  was  impossible  in  the  days  of  short 
wheel  ba.ses  and  short  springs.  The  springs  should  also  be 
flexible.  The  French  manufacturers  make  a  lighter  and  more 
flexible  spring  to  carry  the  same  load,  and  they  appear  to  keep 
the  shtaipe  better  than  those  of  British  make. 

Axles. 

The  axles  for  the  majority  of  cars  built  in  this  country  are  still 
made  in  France  and  Belgium.  Special  plant  has  been  laid 
down  to  meet  the  enonnous  demand  for  forged  axles.  Where 
the  live-axle  drive  is  adopted,  however,  they  are  made  in  the 
home  factory;  the  a^xle  pro]>er  being  made  from  nickel-steel 
bars  and  the  casings  from  weldless  steel  tubes,  the  whole  being 
a  machine-shop  job.  Sufficient  attention  has  not  been  given 
to  the  possibilities  of  the  tubular  front  axle.  This  is  easy  and 
cheap  to  make,  and  certainly  gives  as  good  results  as  the  solid 
forged  axles;  it  has  also  the  advantage  of  being  lighter,  fig.  24. 

Wheels. 

These  are  now  exclusively  of  the  artillery  pattern.  Wire 
wheels  have  been  fitted  to  many  oars,  bat  the  lateral  strain 
thrown  on  them  when  turning  corners  at  high  speed  has  caused 
them  to  collapse,  and  only  very  few  makers  are  now  fitting 
them.  No  doubt  they  can  be  made  to  stand  by  keeping  the 
hub  flanges  far  enough  apart  and  using  a  thick  gauge  of  wire, 
but  the  one  great  objection  to  them  is  the  difficulty  of  keeping 
them  clean. 


*  Paper  read  before  the  Inetitute  of  Engineers  and  Shipbuilders  in  Scotland,  on 
April  2eth,  1904. 


Tyees. 

There  can  be  no  doubt  that  pneumatic  tyres  have  made  it 
possible  to  very  considerably  reduce  the  weight  of  the  car,  and 
also  have  been  one  of  the  cliief  factors  in  attaining  high  speed, 
as  they  reduce  the  resistance  very  materially.  The  chief 
objection,  of  course,  to  their  use  is  the  liability  to  puncture. 
Buyers  of  cars  fitted  with  solid  tyres  use  them  because  they 
wish  to  be  absolutely  safe  from  punctures,  and  they  do  not  wish 
to  travel  fast.  Witli  pneumatic  tyres  punctures  are  of  very  rare 
occurrence  at  any  speed  up  to  18  miles  per  hour,  and  a  great 
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Fig.  23. 

deal  more  comfort  is  found  in  driving;  besides,  the  car  will 
run  more  economically,  will  climb  hills  better,  and  the  saving 
to  the  axles  and  mechanical  parts  of  the  car  is  very  great. 
Naturally  the  greatest  gain  can  be  obtained  from  pneumatic 
tyres  when  the  car  is  specially  designed  for  them,  as  the  lighter 
the  car  is  the  longer  the  tyres  will  last,  besides  being  less 
liable  to  puncture. 

A  great  mistake  has  been  made  in  fitting  tyres  of  too  light 
a  section,  and  to  nearly  every  type  of  car  there  is  a  marked 
tendency  now  to  fit  heavier  tyres.  This  in  a  large  measure  will 
overcome  the  objections  that  have  been  raised.  There  can  be  no 
doubt,  however,  that  the  surfaces  of  some  roads  are  very  much 
harder  on  tyres  than  others,  but  the  road  ciucstion  appears  to 
be  absorbing  attention  in  the  proper  cpiarters,  and  there  is  every 
reason  to  believe  that  the  roads  will  be  i)ut  into  a  better  con- 
dition in  the  near  future.  This  is  a  matter  for  congratulation, 
as  the  road  question  and  motor  cars  are  very  closely  allied. 

CONCLTJPIOX. 

Having  given  a  brief  description  of  the  various  parts  of  the 
motor  car,  it  may  be  interesting  now  to  deal  with  it  from  a 
general  point  of  view.  Although  the  most  of  my  remarks  apply 
to  all  jDetrol-driven  vehicles,  still  they  apply  most  particularly 
to  the  pleasure  cars.  On  many  important  points  no  reliable 
scientific  data  can  be  found,  ancl  it  may  be  said  that  the  modern 
motor  car  is  the  result  of  exjierience  and  experiment.  For 
example,  the  amount  of  vibration  and  shock  that  is  absorbed 
by  the  springs  and  pneumatic  tyres  can  only  be  approximately 
ascertained;  further,  the  road  surface  continually  varies,  and  it 
is  sometimes  necessai-y  to  run  over  very  rough  roads  with 
depressions  in  them  quite  4  in.  deep.  To  be  strong  enoug'h  to 
stand  this  and  to  be  also  light  enough  to  carry  four  or  five 
people  at  an  average  sipeed  of  20  miles  per  hour  is  a  marvel 
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to  many  engineers.  The  secret  is  found  in  the  weight  per  horse 
power.  Many  pleasure  cars  are  now  built  which  only  weigh 
1  cwt.  per  horse  power  of  the  motor.  As  the  power  required 
to  climb  hills  increases  in  a  direct  ratio  to  the  weight  of  the 
car  and  the  load,  an  enornjous  advantage  is  gained  by  keeping 
the  car  liglit.  Of  course  the  reliability  must  not  be  sacrificed, 
but  special  materials  of  the  most  suitable  quality  must  be  used; 
aluminium  wherever  possible  and  steel  of  different  mixture  best 
suited  for  the  various  purposes.  The  speed  at  which  the  engine 
shaft  is  running  when  giving  off  full  power  practically  deter- 
mines the  weight  of  the  whole  car.  It  is,  therefore,  of  the 
greatest  importance  that  every  encouragement  and  assistance 
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should  he  given  to  the  dcveloiHiieut  of  tlic  high-speed  engine. 
The  weight  of  the  ear  per  liorse  power  determines  its  efficiency 
as  a  hill  climber,  and  it  also  determines  the  cost  of  running  per 
mile  for  tyres.  There  can  be  no  doubt  that  where  the 
mechanism  is  properly  looked  after  the  tyre  bill  is  one  of  the 
biggest  items. 

At  present  improvements  appear  to  lie  along  the  line  of 
acceleration  of  engine  speed  and  rednctiou  of  weight.  Tliese  two 
factors  demand  simplicity.  Most  of  the  known  systems  of  two- 
cycle  engines,  with  their  complicated  valve  gear  and  compression 
devices,  require  such  heavy  plant  that  there  does  not  appear 
any  hope  for  them  ever  being  adojjted  in  motor  cars.  Mere 
weight  does  not  mean  reliability,  and  it  is  certainly  disastrous 
to  efficiency.  A  combination  of  reliabilit}'  and  efficiency  can 
only  be  found  when  every  part  is  designed  in  the  simplest 
possible  manner,  and  the  metal  distributed  to  the  best  possible 
advantage.  A  careful  selection  of  the  most  suitable  material 
for  the  purjjose  must  be  made;  and  further,  the  car  must  be 
considered  as  a  whole  in  order  to  get  a  proper  distribution  of 
strain  and  vibration.  On  the  top  of  all  this  a  very  high  standard 
of  workmanship  is  absolutely  required.  Engineers  complain 
that  motor  cars  arc  tor)  light;  it  is  a  very  easy  matter  indeed 
to  make  the  parts  heavy.  In  doing  this  efficiency  is  destroyed. 
All  the  experience  of  designers  has  been  concentrated  in  an 
effort  to  obtain  reliability  without  sacrificing  efficiency. 

The  gearing  of  the  car  is  sometimes  objected  to,  hut  when  it 
is  remembered  that  four  times  the  power  is  required  to  take 
a  car  up  hills  met  with,  it  would  appear  that  the  gearing  is 
preferable  to  such  an  increase  in  the  size  of  the  engine. 

The  advertised  horse  power  nf  cars  is  at  the  present  time  no 
guide  to  the  purchaser.  While  makers  have  arrived  at  this 
factor  in  different  ways,  still,  if  only  the  brake  horse  power 
were  given,  it  would  not  be  a  reliable  guide,  as  the  efficiency 
of  transmission  and  the  weight  of  the  car  would  still  require 
to  be  taken  into  account.  Eesults  in  public  tests  are  also  to 
some  extent  misleading,  as  excellent  cars  sometimes  perfo^rm 
badly  through  a  minor  temporary  defect.  This  fact  was  clearly 
demonstrated  in  the  1,000  miles  reliability  trial  recently  held, 
where  marks  were  lost  for  every  minute  occupied  in  cleaning 
or  making  adjustments  to  the  car,  with  the  result  that  many 
cars  were  not  seen  to  the  best  advantage,  especially  in  the 
speed  and  hill-climbing  tests. 

If  a  quarter  of  an  hour  is  given  to  the  car  before  starting  in 
the  morning,  there  is  now  very  little  fear  of  even  a  slight 
stoppage  in  a  day's  run.  Of  course,  cars  that  run  through  such 
public  tests  well  deserve  all  the  credit  they  get. 

Through  discussions  in  institutions  such  as  this,  the  science 
of  the  motor  car  will  be  evolved,  and  one  day  written.  The 
industry  has  made  very  rapid  strides.  It  is  difficult  to  realise 
that  it  is  only  from  four  to  six  years  ago  since  the  early  types 
of  the  well-known  cars  were  built  in  this  country.  At  first  the 
public  sneered,  and  showed  no  belief  whatever  in  the  movement. 
As  cars  became  better,  cries  were  heard  that  they  should  again 
be  abolished,  but  to-day  we  hear  very  little  .sneering  at  break- 
downs, and  have  the  satisfaction  of  knowing  that  the  majority 
of  the  public  recognise  the  fact  that  the  motor  car  has  come  to 
stay.  Credit  for  this  is  due,  in  the  first  place,  to  the  men 
who  have  mastered  the  mechanical  details,  and  placed  the  motor 
car  as  a  useful  vehicle  practically  beyond  reproach;  and,  in  the 
second  place,  to  the  organisers  in  the  Automobile  Chib,  who 
have  never  wearied  in  their  endeavours  to  show  its  possibilities 
to  the  public. 

The  best  augury  for  the  future  is  the  fact  that  all  youths 
display  a  passionate  interest  in  motor  cars.  As  a  nation  we  are 
undoubtedly  becoming  more  and  more  mechanical.  Prejudice, 
so  far  as  automobiles  are  concerned,  does  not  appear  to  exis'; 
in  the  rising  generation. 

I  have  not  referred  to  the  delivery  van,  because,  so  fa,r  as  the 
petrol  vehicle  is  concerned,  no  organised  attempt  has  yet  been 
made  to  prove  its  efficiency.  Trials  are  to  be  held  this  year, 
and  no  doubt  in  a  short  time  a  large  percentage  of  the  goods 
passing  through  our  streets  will  be  carried  by  means  of  motor 
delivery  vans  and  wagons.  For  loads  above  two  tons,  doTibtless 
steam  will  be  largely  used,  bTit  not  for  the  pleasure  vehicle. 
Direct  application  of  fuel  in  the  petrol  car  as  now  designed, 
where  silent  and  steady  running  can  be  oVjtained,  ap'pears  to  be 
so  simple  and  easy  to  manage  that  the  steam  car  as  at  present 
constructed  cannot  compaTc  favourably  with  it. 

Glasgow  is  well  equipped  with  all  the  necessary  requirements 
to  take  advantage  of  the  possibilities  of  this  new  industry.  In 
Glasgow,  perhaps  better  than  any  other  centre  in  the  world, 
engineering  practice  is  understood,  and  for  these  reasons  I  have 
confidence  and  great  pleasure  in  recommending  to  you  a  serious 
study  of  the  motor  car. 


The  new  vessels  to  be  laid  down  by  the  French  Government 
during  the  year  number  33,  and  consist  of  one  armoured 
cruiser,  four  torpedo  vessels,  and  eight  submarines,  to  be  biiilt 
m  the  various  Government  dockyards,  whilst  private  firms  will 
receive  orders  for  20  other  submarines. 


INVENTIONS  OF  THE  WEEK. 

By  Marks  and  Clerk,  The  Practical  Engineer  Patent  Agency, 
18,  Southampton  Buildings,  Chancery  Lane,  London,  W.C. ; 
30,  Cross  Street,  Manchester;  and  13,  Temple  Street, 
Birmingham. 

The  first  date  given  after  the  number  of  each  specification  is  the  date 
of  application.  The  second  dale  is  that  of  the  advertisement  of 
acceptance  of  the  complete  specifications. 

The  following  accepted  specifications  were  advertised  on  the  date 
mentioned,  and  within  two  months  of  such  date  any  verson  properly 
inter est(d  can  oppose  the  sealing  and  grant  of  the  patent  by  giving 
formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  specification  herein  referred  to,  or  of  any  other  published 
patent  specification,  will  be  forwarded  post  free  for  one  shilling  upon 
application  being  sent  to  Messrs.  Marks  and  Clerk  at  either  of  the 
above  addresses. 

Carburetters  for  Internal  -  combustion  Engines. 

SociETE  Anonyme  des  AuTOMOBiiyES  Abies.  No.  103G7,  of 
5th  May,  1904.  (Date  claimed  under  Patents  Act,  1901,  being 
the  date  of  first  foreign  a,pi])lication,  in  France,  9th  January, 
1901.)  Ad.  of  ac,  15th  June,  1904. — The  improvements  in  or 
relating  to  carburetters  claimed  in  this  invention  consist  in  the 
employment  of  a   bell  with  holes  the  dimensions  of  which 


Specification  No.  10367,  of  1904. 

decrease  from  the  periphery  towards  the  centre,  the  bell  being 
disposed  and  gtiided  in  the  mixing  chamber  and  resting  by  a 
suitable  shoulder  or  part  upon  a  flange  of  the  "  funnel "  or 
sleeve  surrounding  the  nipple,  the  flange  being  formed  with 
openings  coinciding  with  other  openings  in  a  support  on  which 
it  rests,  the  openings  in  the  flange  and  support  being  normally 
closed  by  the  bell,  but  uncovered  thereby  under  the  action  of 
depression  in  the  mixing  chamber. 
Counter-current  Steam  Condensers.     J.  E.  avbyman 

No.  12901,  of  9th  June,  1903.  Ad.  of  ac,  Juno  15th,  1904.— 
Tliis  invention  refers  to  improvements  in  steam  condensers,  in 


Specification  No.l2901,  of  1903. 
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which  the  steam  passes  in  one  direction  and  the  cooling  or 
injection  water  flows  in  the  opposite  direction,  and  the  objects 
are  to  provide  for  the  more  effective  utilisaition  of  the  cooling 
water  by  means  of  an  auxiliary  chamber  fitted  with  tubes 
through  which  the  air  and  vapour  are  drawn  and  around  which 
the  cooling  water  passes,  or  rice  verm,  and  to  permit  of  such 
condensers  being  used  without  a  barometric  tube,  when  it  is 
advantageous  to  use  separate  pumps  for  the  cooling  and  con- 
densed water. 

Supply  of  Liquid  Fuel  to  Internal-combustion 

Motors.  G.  F.  MoRT.  No.  13309,  of  15th  June,  1903.  Ad.  of  ac, 
14th  June,  1904. — This  invention  relates  to  a  method  of  supply- 


Specification  No.  13309,  of  1903. 


ing  the  liquid  fuel  to  internal- combustion  motors,  in  which  the 
fuel  is  supplied  to  the  feed  pump  at  a  pressure  substantially 
equal  to  that  in  the  chamber  into  which  it  is  to  be  injected,  so 
that  the  pump  only  supplies  the  pressure  necessary  for  injection. 

Elastic -fluid  Turbines.  British  Thomson-Houston  Co. 
Limited.  (Communicated  from  U.S.A.  by  C.  G.  Curtis.)  No. 
15870,  of  17th  July,  1903.  Ad.  of  ac,  15th  June,  1904.— The 
object  of  this  invention  is  to  produce  a  simple  and  effective 
construction  for  the  movable  vanes  of  elastic-fluid  turbines,  and 
for  securing  them  in  position  on  the  turbine  wheel.    The  rows 


Pig.  2. 

Specification  No.  15870,  of  1903. 


of  vanes  are  made  in  sections  having  integral  bases,  studs,  or 
bolts  formed  integrally  with  the  bases  and  projecting  radially 
therefrom,  adapted  to  pass  through  holes  in  the  turbine  wheel 


or  casing.  Tlie  holes  which  receive  the  studs  are  located  away 
from  the  centre  of  the  section,  and  enlarged  to  permit  of  the 
studs  being  passed  through. 

Valves  and  Valve  Gear  for  Internal-combustion 

Engines.  J-  Y.  Johnson.  (Communicated  from  France  by  tlie 
Societe  Fraucaise  des  Constructions  Mecaniques  Ancieiis 
Etablissements  Cail.)  No.  16292,  of  23rd  July,  1903.  Ad.  of 
ac,  15th  June,  1904. — This  invention  relates  to  valves  and  valve 
gears  for  internal-combustion  engines,  and  provides  a  valve  gear 
in  which  one  distributing  sliding  valve,  answers  for  both 
admission  and  exhaust,  and  for  which  only  one  operating 
mechanism  is  required.    A  hollow  cylindrical  valve  a  is  used 


Fig.  1. 


as  the  distributing  member,  through  which  circulates  the  water 
used  for  cooling  the  cylinder.  A  small  piston  j  on  the  stem 
of  the  cylindrical  slide  valve  is  arranged  to  work  either  inside 
or  outside  the  valve  chests,  expelling,  at  the  end  of  the  valve 
stroke,  liquid  from  a  receptacle  into  which  it  enters,  this  liquid 
being  forced  by  the  piston  through  an  aperture  of  adjustable 
area,  so  as  to  offer  a  variable  resistance  to  the  flow  of  the  liquid, 
and  thereby  render  tlie  admission  of  liquid  hydrocarbon  to  the 


Fis.  2.  Fio.  3.1 
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engine  cylinder  more  or  less  complete;  a  governor-controlled 
trip  gear  in  lieu  of  the  usual  valve  operating  cam,  comprising-  a 
three-arm  lever  oscillated  by  a  crank,  one  of  the  arms  being 
hollow,  and  in  which  slides  a  rod  controlled  directly  by  the 
governor  and  engaging  with  the  red  operating  the  valve;  and 
a  liquid-fuel  pump  operated  by  the  slide  valve,  so  as  to  supply 
a  vai-iable  proportion  of  liquid  hydrocarbon  according  as  the 
opening  for  the  admission  is  more  or  less  complete,  figs.  2 
and  3. 

Sluice  Gates  and  Valves.    J.  Bark.    No.  16780,  of  sist 

July,  1903.  Ad.  of  ac,  15th  June,  1904.— This  invention  has 
for  its  object  to  provide  an  improved  form  of  sluice  gate  for 
controlling  comparatively  large  waterways,  si.ch  as  dams, 
reservoirs,  etc.,  under  heavy  pressure,  bii't  is  also  applicable 
for  use  as  a  valve  in  water  mains,  etc.  It  comprises  a  conical 
door  or  plug  working  in  a  counterpart  seating,  and  carried  on 
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a  shaft  or  spindle  provided  with  means  for  moving  it  on  end, 
so  as  to  lift  the  door  or  plug  off  its  seat,  and  for  rotating  it. 


Specification  No.  16780,  of  1903. 

Fig  1  is  a  sectional  elevation  of  the  operating  mechanism,  fig. 
2  is  a  sectional  elevation,  and  fig.  3  is  a  plan  of  a  sluice  gate 
made  according  to  this  invention. 

Slide  Lathes.  A.  Hxtchon,  W.  Bannister,  and  Howard  and 
BuLLOUGH  Limited.  No.  23u17,  of  24th  October,  1903.  Ad. 
of  ac,  15th  June,  1904. — This  invention  relates  to  lathes  for 
slide  turning  short  lengths  sucli  as  top  rollers  for  spinning 
frames,  such  lathes  being  preferably  arranged  in  multiple  order 
upon  one  common  bed  or  gantry  with  each  revolving  lathe 


Fio.  1. 


Fio.  2. 

Specification  No.  23017,  of  1903. 

spindle  independently  driven  by  one  continuously-revolving 
common  back  shaft,  each  lathe  being  controlled  by  a  separate 
hand  clutch.  The  object  is  to  provide  a  combination  constituting 
a  knock-off  and  simultaneous  self-starting  and  knock-off  setting 
mechanism  for  the  traversing  saddles  of  each  separate  lathe, 
and  to  provide  in  combination  a  suitably-arranged  hand- 
controlled  tool  turret  head. 

Steam  Jet  and  Blast  Apparatus  for  Locomotive 
and  other  Furnaces.  F.  Langer.  No.  4012,  of  I7th  Fcbruaiy, 
1904.  (Date  claimed  under  Patents  Act,  1901,  being  the  date 
of  the  first  foreign  application,  in  Switzerland,  28th  February, 
1903.)  Ad  of  ac,  15th  June,  1904. — This  invention  relates  to 
steam  generators,  wherein  jets  of  steam  are  directed  over  the 


layer  of  fuel,  comprising  a  steam-jet  regulator  distinguished 
by  a  throttle  device  arranged  in  the  supply  pipe,  which  device 
eommunicates  with  a  part  that  brings  about  the  reduction  or 
increase  of  the  draught  in  the  firebox,  so  that  when  this  part 
is  adjusted,  the  consequence  of  which  is  a  certain  reduction  of 
draught,  the  diameter  of  the  steam-jet  supply  pipe  is  reduced 


Fio.  1. 


Fio.  2. 

Specification  No.  4012,  of  1904. 

automatically  by  means  of  a  throttling  device,  but,  on  the  other 
hand,  is  increased  when  the  part  is  adjusted  for  a  more  power- 
ful draught.  Fig.  1  represents  a  smoke  box  of  a  locomotive  with 
the  blast  pipe  and  the  auxiliary  blast  nozzle,  and  fig.  2  the 
throttling  valve  in  the  steam-jet  supply  pipe,  and  connected  to 
the  auxiliary  blast  nozzle  by  the  pipe  l\ 

Packing  for  Stuffing  Boxes.  R  Klingek.  No.  10271,  of 
4th  May,  1904.  Ad.  of  ac,  15th  June,  1904.— This  invention 
has  reference  to  a  packing  for  stuffing  boxes,  composed  of  an 


Specification  No.  10271,  of  1904. 

intimate  mixture  of  a  solution  of  caoutchouc  or  suitable 
caoutchouc  substitutes,  with  asbestos  fibres,  a  vulcanising  agent, 
and  powdered  graphite,  the  whole  being  pressed  and  moulded 
with  the  aid  of  heat. 

Pipe  "Wrench.  Gesellschaft  fur  AVerkzeng  Indijsthie.  No, 
7376,  of  28th  March,  1904.  (Date  claimed  under  Patents  Act, 
1901,  being  the  date  of  first  foreign  application,  in  Germany, 
7th  June,  1903.)    Ad.  of  ac,  15th  June,  1904.— This  invention 
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relates  to  a  pipe  wrench  comprising  a  pair  of  pivotally-connected 
levers,  the  inner  end  of  one  having  formed  thereat  a  fixed  jaw, 
and  the  inner  end  of  the  other  having  formed  therewith  or 


Ficr.  1.  Fig.  2.  Fig.  3. 

Specification  No.  7376,  of  1904. 


secured  to  an  extension,  which  is  connected  to  a  movable  jaw 
pivotally  connected  to  the  one  end  of  a  link,  the  other  end  of 
the  link  being  connected  to  the  above-mentioned  fixed  jaw. 


WORK  AND  WAGES. 


Bradford. — There  is  veiy  little  if  any  improvement  in 
the  trade  in  this  district,  and  a  large  numbei  of  men  are 
unemployed,  both  in  the  engineeiing  and  textile  industries. 

Glasgow. — There  is  no  reduction  in  the  number  of 
unemployed,  although  orders  are  coming  in  slowly.  The 
railway  shops  have  extended  their  summer  liolidavs  to  three 
weeks  instead  of  tlie  usual  ten  days. 

liuddersfield. — There  is  very  little  change  to  report  in 
the  engineering  trade.  The  shops  engaged  chiefly  in  the 
manufacture  of  textile  machhieiy  continue  exceptionally 
quiet,  and  in  most  cases  are  working  short  time.  Other 
shops  with  specialties,  and  those  principally  devoted  to 
repair  work,  aj'e  very  much  affected  by  the  general  dulnpss. 
There  is  a  large  percentage  of  unemployed  among  engineers, 
brass  finishers,  moulders,  and  the  number  is  further  aug- 
mented by  those  on  strike  against  the  introduction  of  the 
"  one-break  "  system  introduced  by  one  finn  in  the  district. 

Lincoln. — Trade  in  this  district,  although  the  war  has 
interfered  with  business,  several  orders  being  counter- 
manded. Overtime  is  still  general,  and  the  cycle  and  motor 
trades  seem  to  be  enjoying  ai  good  period  of  prosperity. 

Neath.— The  engineering  trade  is  still  depressed,  about 
8  per  cent  being  idle;  short  time  is  also  worked  to  some 
extent,  with  very  little  prospect  of  any  immediate  improve- 
ment. The  tin-plate  works  are  fairly  well  employed,  as  also 
the  copper  and  chemical  works.  The  collieries  are  very 
quiet,  only  three  days  per  week  being  reported  in  some 
cases. 

Norwich. — There  is  a  slight  improvement  in  the  build- 
ing trade  in  this  district ;  otherwise  there  is  very  little  if 
any  improvement  in  any  trades,  engineering  appearing  to 
be  very  depressed,  with  no  immediate  prospect  of  improve- 
ment. 


SHIPBUILDING  NOTES. 


Dundee. — The  wish  expressed  in  last  mouth's  report  regard- 
ing a  new  steamer  to  replace  the  Den  of  Seaton,  recently  lost 
through  collision  in  the  Bristol  Channel,  has  been  fiilhlled, 
the  managing  owners  of  the  Don  Line  having  contracted  with 
Gourlay  Brothers  and  Company  for  a  large  cargo  steamer  of 
7,000  tons.  This  order,  coming  when  trade  was  in  such  a 
depressed  state,  and  to  an  empty  yard,  is  a  most  welcome  one, 
as  it  will  provide  full-time  employment  to  a  great  many  who  have 
been  iiuemployed  for  months,  and  it  is  to  be  hoped  that  this 
contract  will  be  but  the  forerunner  of  many  to  Gourlay  Brothers 
and  Company.  The  Dundee  Shipbuilders'  Company  have  also 
got  an  order  from  an  enterprising  local  tinn,  Messrs.  D. 
and  J.  Nicol,  for  a  powerful  coasting  steamer,  the 
engines  to  be  supplied  by  Cooper  and  Greig,  Dundee,  so 
that  trade  prospects  along  Tayside  may  be  said  to  be  brightening 
after  a  very  gloomy  winter.  The  Caledon  Shipbuilding  and 
Engineering  Company  have  recently  launched  from  their  yard 
a  finely-modelled  steamer  named  the  Ardeola,  which  has  been 
built  to  the  order  of  Messrs.  Yeoward  Brothers,  Liverjjool,  and 
has  been  specially  designed  for  the  fruit  trade  with  the  Canary 
Islands.  The  Ardeola.  is  now  nearly  ready  for  sea,  and  is  of 
the  following  dimensions:  Length,  270  ft.;  breadth,  34ft.; 
depth,  18  ft.  3  in.  She  is  constructed  to  the  highest  class  at 
Lloyd's  and  Board  of  Trade  special  sui-^'cy.  The  vessel  has 
a  long  poop  and  bridge  combined  and  a  topgallant  forecastle. 
There  is  ample  accommodation  for  the  officers  and  crew ;  also  for 
24  first-class  i>assengers.  A  complete  installation  of  electric  light- 
ing, as  well  as  the  latest  machinery  for  rapid  handling  of  cargo, 
is  fitted.  Tlie  en.gines  supplied  by  the  builders  are  triple-expaji- 
sion,  having  cylinders  of  21  in.,  34  in.,  and  56  in.  diameter,  with 
a  stroke  of  3  ft.  3  in.,  steam  being  sujiplied  by  two  large  steel 
boilers  having  a  working  pressure  of  180  lb.  Trade  in  the 
landward  shojos  is  fair,  some  of  them  being  busy,  and  altogether 
the  outlook  is  better  than  it  has  been  for  a  long  time. 

Hartlepool- — -During  the  month  of  June  there  was  no 
appreciable  improvement  in  tlie  shipbuilding  and  engineering 
trades,  and  there  is  still  no  news  as  to  any  new  orders  having 
been  booked  locally.  Prices  continue  to  rule  low,  but  evidently 
owners  have  decided  to  hold  their  hands  until  there  is  some 
pronounced  revival  in  freights.  Messrs.  W.  Gray  and  Com- 
pany have  now  a  large  number  of  men  employed  at  both  the  old 
and  new  yards  on  the  steamers  in  course  of  construction.  They 
have  one  liull  fully  plated,  one  half  plated,  and  several  in 
frames.  They  have  launched  the  steamship  Adriane,  built  to 
the  order  of  the  Adriane  Steam.ship  Company  liimited,  of 
London,  and  also  the  stcamshij)  Runswick,  for  Messrs  Pyman. 
Messrs.  Funiess,  Withy,  and  Company  Limited  haive 
launched  a  new  steamer  for  Messrs.  J.  S.  Allison  and  Company, 
of  West  Hartlepool.  They  have  another  steamer  in  frames, 
and  are  busy  laying  the  keel  of  a  third  boat.  'The  fitting  out  of 
the  oil  steamer  Seminole  and  the  steamship  Lincairn  is  being 
rapidly  pushed  forward,  and  both  will  go  on  trial  early  next 
month.  The  steamship  Manchester  Spinner  has  arrived  at 
Messrs.  Furuess,  Withy,  and  Company's  dry  dock  to  undergo 
large  repairs  and  overhaul,  including  her  machinery.  Messrs. 
Irvine's  Shipuilding  and  Dry  Dock  Company  Limited  have  one 
vessel  in  frames,  and  are  busy  with  the  keel  of  a  second.  The 
steamship  Windermere  has  been  launched.  She  is  311  ft.  long 
by  44  ft.  by  22ft.,  and  is  to  the  order  of  Messrs.  the  Appleby 
Shipping  Company,  of  Cardiff.  Messrs.  Irvine  have  had  their 
dry  dock  engaged  most  of  the  month,  one  of  the  largest  jobs 
being  the  steam.ship  Loyalist,  which  steamer  is  undergoing 
special  survey  and  overhaul.  Messrs.  Richardson,  Westgarth, 
and  Company  Limited  are  fairly  busy  with  the  orders  in  hand, 
and  have  been  particularly  Imsy  at  the  sheerlegs,  having  had 
three  steamers,  viz.,  Lincairn,  Waddon,  and  Windermere,  to 
equip  with  machinery  and  boilers.  Messrs.  Richardson's  turbine 
department  have  a  number  of  orders  in  hand,  and  satisfactory 
progress  is  being  made.  Messrs.  the  Central  Marine-engine 
Works  also  continue  to  make  progress,  and  during  the  month 
have  fitted  engines  and  boilers  on  board  the  various  vessels 
launched  by  Messrs.  Gray.  They  are  at  present  busy  with  the 
steamship  Runswick.  The  South  Durham  Steel  and  Iron  Com- 
pany's rolling  mills  are  believed  to  have  a  full  order  book. 


The  Admiralty  have  directed  that  the  use  of  shore  water  for 
Belleville  boilers  in  Government  vessels  need  not  be  continued. 

The  new  coastguard  cruiser  to  be  built  by  Messrs.  Workman, 
Clark,  and  Company,  of  Belfast,  is  to  be  named  the  Squirrel, 
after  a  sailing  cruiser  wliich  has  been  employed  on  the  Clyde 
on  coastguard  duties. 

In  connection  with  Bcllevilles,  we  recently  discovered  one 
of  the  boilers  which  were  removed  from  the  Hermes.  It  is 
in  use  for  training  stokers  at  Chatham.  Other  boilers  or 
portions  are  said  to  be  at  Devonport  and  Portsmouth. 
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LAUNCHES  AND  TRIAL  TRIPS. 


Katherine.— Ou  June  28th  Messrs.  Furuess,  Withy,  and 
Company  Limited,  Hartk>pool,  launched  the  large  steel  screw 
steamer  Katherine,  which  they  had  built  to  the  order  of  Messr.s. 
J.  S.  Allison  and  Company,  West  Hartlepool.  The  vessel  is 
over  335  ft.  in  length,  and  is  built  throughout  of  Siemens-Martin 
steel  on  the  deep-frame  principle,  ajid  has  a  measurement 
capacity  of  269,664  cubic  feet.  Triple-expansion  engines  will  b? 
supplied  and  fitted  by  Messrs.  Richardson,  Westgarth,  and 
Company  Limited,  Hartlepool,  having  cylinders  of  23^  in., 
38  in.,  6iin.,  by  42  in.  stroke,  steam  being  supplied  by  two 
siugle-ended  boilers  15  ft.  3  in.  by  10  ft.  6  in.,  180  lb.  pressure. 

Hillgrov©- — There  was  launched,  on  June  27th,  from  the 
shipbuilding  yard  of  Messrs.  Russell  and  Company,  Port  Glas- 
gow, a  cargo  steamer  of  the  following  dimensions,  built  to  ths 
order  of  Messrs.  Hugh  Evans  and  Company,  Liverpool:  Length, 
34.0ft.;  breadth,  46ft.;  depth  moulded,  28ft.  6  in.;  with  a  dead- 
weight carrying  capacity  of  about  5,650  tons  on  Board  of  Trade 
summer  freeboard.  She  is  built  to  100  Al  highest  class  at 
Lloyd's,  and  is  of  the  spar-deck  type,  with  deep  frames.  The 
new  vessel,  which  will  be  engiued  by  Messrs.  Kinoaid  and 
Company,  Greenock,  has  cylinders  25  in.,  41  in.,  and  67  in.,  by 
48  in.  stroke,  with  extra  large  boilers.  As  she  left  the  ways 
the  steamer  was  named  Hillgrove. 

Brentwood- — On   June  29th  Messrs.    S.   P.  Austin  and 

Son  Limited  launched  from  their  shipbuilding  and  repairing 
yard.  Wear  Dock  Yard,  Sunderland,  the  steel  screw  steamer 
Brentwood,  which  has  been  built  to  the  order  of  Messrs.  Wm. 
Cory  and  Son  Limited,  of  London,  a.nd  is  specially  adapted  for 
their  coal  trade.  The  dead-weight  capacity  will  be  about  1,700 
tons,  and  the  vessel  will  be  classed  100  Al.  Her  machinery 
will  be  supplied  by  Messrs.  Geo.  Clark  Limited,  Soutliwick 
Engine  Works.  The  vessel  is  the  ninth  built  to  the  direct  order 
of  Messrs.  Wm.  Cory  and  Son  Limited,  who  also  own  five  other 
vessels  constructed  by  the  same  builders. 

Van  Dyck- — 'llie  steamship  Van  Dyck,  built  by  the  Chantier 
Naval  Anversois,  of  Hoboken,  near  Antwer^j,  has  recently  had 
her  trial  trip  oif  Flushing.  This  vessel,  wliich  has  been  built 
to  the  order  of  Messrs.  Marshall  and  Gerling,  of  AntwerjD,  is 
230ft.  by  35  ft.  by  17  ft.  3  in.,  and  carries  about  2,000  tons  on 
Lloyd's  summer  freeboard.  The  propelling  macliinery,  which 
has  been  constructed  by  the  North-Eastern  Marine  Engineering 
Company  Limited,  at  their  Northumberland  Engine  Works, 
Wallsend-on-Tyue,  consists  of  a  set  of  their  latest  type  of  triple- 
expansion  engines,  having  cylinders  l7in.,  28  in.,  and  46  in.,  by 
30  in.  stroke,  steam  being  supplied  by  one  large  steel  boiler 
working  at  a  pressure  of  160  1b.  to  the  square  inch.  On  the 
trial  run  the  vessel  attained  a  speed  of  9'7  knots  over  a  series  of 
runs,  the  machinery  working  without  the  slightest  hitch,  and 
giving  great  satisfaction  to  all  concerned. 

Loque. — Sir  Raylton  Dixon  and  Company  Limited  launched 
from  their  Cleveland  Dockyards,  Middlesbrough,  on  June  28th, 
the  second  of  the  two  steel  screw  cargo  steamers  built  to  the 
order  of  Messrs.  Robert  MoAndrew  and  Company,  of  London. 
She  is  built  to  Lloyd's  100  Al  class  spar-deck  rule,  her  principal 
dimensions  being  248  ft.  by  35  ft.  7^  in.  by  21  ft.  10  in.  moulded, 
and  has  a  dead-weight  carrying  capacity  of  about  2,330  tons  on 
a  light  draught  of  water.  Triple-expansion  engines  will  be 
fitted  by  Messrs.  the  North-Eastern  Marine  Engineering  Com- 
pany Limited,  Wallsend-on-Tyne,  having  cylinders  19  in.,  32  in., 
53  in.,  by  33  in.  stroke,  supplied  with  steam  by  one  large  single- 
ended  boiler  working  at  175  lb.  pressure.  On  leaving  the  ways 
she  was  named  Loque. 

Portia. — Messrs  Murdoch  and  Murray,  Port  Glasgow, 
launched  on  July  2nd  a  handsomely-modelled  steel  screw  steamer 
of  the  following  dimensions  :  Length,  205  ft. ;  breadth,  31  ft. ; 
depth  moulded  to  awning  deck,  22  ft.  9  in.  The  vessel,  which 
is  the  first  of  two  sister  vessels  for  the  Royal  Mail  Coastal 
Service  of  Newfoundland,  is  owned  by  Messrs.  C.  T.  Bowring 
and  Company  Limited,  Liverpool,  and  has  been  specially 
designed  to  suit  their  trade.  Special  strengthening  is  intro- 
duced both  forward  and  aft  to  provide  against  ice,  and  generally 
the  scantlings  are  in  excess  of  Lloyd's.  The  whole  of  the  'tween 
deck  is  allotted  to  passengers,  provision  being  made  for  60 
first-class  and  90  second-class  jjassengers.  The  saloon  is  capable 
of  dining  40  passengers  at  one  sitting.  A  special  feataire  of  the 
vessel  will  be  the  post  office  and  mail  room.  Powerful  steam 
steering  gear  is  provided,  and  also  a  complete  installation  of 
electric  light  and  search  light.  The  navigating  instruments 
include  Kelvin's  compass  and  sounding  machine.  As  the  vessel 
left  the  ways  she  was  named  Portia.  Immediately  after  the 
launch  the  Portia  was  taken  in  tow  for  Glasgow,  where  powerful 
machinery  will  be  fitted  by  Messrs  David  Rowan  and  Company. 
During  construction  the  hull  and  machinery  have  been  under 
the  inspection  of  Messrs.  G.  S.  Goodwin  and  Company, 
Liverpool. 


QUERIES  AND  REPLIES. 


Communications  should  be  written  on  one  side  of  the  paper  only,  and  in 
all  cases  be  accompanied  with  name  and  address.  Sketches  should 
be  neatly  drawn,  and,  if  large,  sent  on  a  roller,  so  as  to  avoid 
creasing.  This  column  is  intended  for  the  mutual  assistance  of 
engineers  in  their  daily  work.  As  far  as  we  possibly  can,  we 
render  assistance,  but  we  cannot  undertake  to  work  out  elaborate 
arithmetical  calculations,  or  deal  with  matters  not  of  general 
interest.  Further,  we  cannot,  under  the  ■pretence  of  answering  a 
query,  be  made  the  medium  for  gratuitous  pufing.  We  cannot 
undertake  to  reply  to  queries  by  post. 


1 833.  Treatment  of  Water  in  Boiler.— In  your  valuable  paper  of 

the  24th  ult.,  "A  Relieved  One  "  recommends  Algin,  a  vegetable 
compound,  for  the  prevention  of  incrustation  in  boilers.  Will  he 
kindly  say  where  it  can  be  obtained  ?  I  should  esteem  it  a 
favour.  —One  in  the  Same  Fix. 

Answer. — In  reply  to  "One  in  the  Same  Fix,"  of  July  1st,  re 
"  Treatment  of  Water  in  Boiler,"  I  procure  the  Algin  boiler  fluid 
from  the  British  Algin  Co.,  Holywell,  North  Wales. — A  Relieved 
One. 


MISCELLANEA. 


Permission  has  been  given  to  representatives  of  Messrs. 
Helleville  and  Company  to  visit  Chatham  Dockyard  and  inspect 
any  defects  which  may  exist  in  the  Belleville  boilers  of  ships. 

It  is  reported  that  a  new  type  of  ba,ttleship  is  to  be  introduced 
into  the  British  Navy.  They  are  to  be  of  low  freeboard,  and  to 
luive  no  high  masts,  funnels,  or  cowls  that  would  offer  a  mark 
to  the  enemy.    In  addition,  they  are  to  be  heavily  armed. 

The  new  White  Star  liner  Baltic,  the  largest  ship  afloat, 
arrived  at  New  York  at  8  o'clock  on  the  morning  of  the  8th  inst., 
Iiaving  occupied  seven  days  13  hours  and  seven  minutes  in  the 
accomplishment  of  her  maiden  voyage  from  Liverpool.  The 
passengers  are  unanimous  in  their  praise  of  the  remarkable 
steadiness  of  the  huge  vessel.  The  ship's  log  shows  that  the 
average  speed  was  16"  1  knots  per  hour,  and  that  her  best  day's 
record  was  on  July  4th,  when  she  covered  417  miles. 

The  Norge  Disaster. — In  a  circular  letter  addressed  to 
us,  Messrs.  Stone  and  Company  Limited,  engineers,  Deptford, 
London,  S.E.,  point  out  the  illusory  nature  of  the  protection 
afforded  by  the  bulkhead  system  as  at  present  fitted  in  the 
majority  of  ocean  liners,  with  the  significant  declaration  that 
had  the  vessel  been  supplied  with  the  system  of  hydraulic  and 
automatic  operating  bidkhead  doors,  as  in  the  imperial  mail 
steamer  Deutschland,  she  would  have  been  rendered  practically 
unsiukable.  Messrs.  Stone  and  Company  point  out  that  the 
above-mentioned  system  allows  of  all  the  bulkhead  doors  being 
hydraulically  closed  from  the  bridge,  and  that  the  additional 
expense  means  only  about  1  per  cent  on  the  cost  of  the  ship. 
The  system  has  been  adopted  by  the  Hamburg-American  and  the 
Norddeutcher-Lloyd  Lines,  and  we  believe  the  Cunard  Company 
are  following  suit. 

Speaking  at  the  Colliery  Exhibition  in  Islington,  Sir  Lees 
Knowles  said  that  the  entries  might  be  classed  under  four 
heads — the  machinery  used  in  the  developjment  of  collieries,  in 
the  preparation  of  coal  for  sale  or  use,  in  the  transport  and 
hauling  of  fuel,  and  in  appliances  to  effect  economies  in  con- 
sumption. Though  no  show  could  be  expected  to  be  wholly 
representative,  the  present  could  hardly  be  better  so  far  as 
electrical  apparatus  was  concerned.  One  of  the  great  faults  of 
English  manufacturers,  he  said,  had  been  the  disinclination  to 
discard  obsolete  plant.  In  the  coal  industry  the  result  of  this 
had  been  that  dangers  had  arisen  from  the  use  of  electricity 
through  imperfection  of  design  or  deterioration  of  plant. 
Although  the  meclianical  coal  cutter  was  first  devised  by  an 
Englishman,  very  little  progress  had  been  made  for  many  years. 
Latterly,  however,  there  had  been  a  great  revival  of  interest, 
and,  although  from  natural  conditions  its  use  must  always  be 
limited,  it  was  now  acknowledged  that  there  were  thin  seams 
in  which  machines  could  be  introduced  with  advantage.  It 
having  been  satisfactorily  proved  that  it  was  possible  to  safe- 
guard motors,  the  increasing  adoption  of  electricity  would  have, 
as  one  of  its  many  results,  an  increased  application  of  coal- 
eutting  machinery.  One  of  the  most  notable  movements  in 
the  coal  trade  of  recent  times  had  been  the  enhanced  value  of 
small  coal,  and  much  which  was  formerly  regarded  as  unsaleable 
had  been  rendered  marketable  by  the  washing  and  screening 
apparatus.  Most  of  the  machinery  used  for  this  purpose  was  of 
foreign  design,  but  that  was  probably  due  to  the  fact  that  Ger- 
man and  Belgian  coal  by  its  nature  always  required  careful 
preparation  before  it  could  be  sold,  while  British  coalowners 
had  only  been  forced  to  follow  their  example  by  the  stress  of 
competition  and  the  increased  cost  of  production. 
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WAGES  AND  PROFITS. 

Very  many  papers  have  been  read  and  many  disuussions 
have  arisen  conceniiiig  the  true  method  of  determining  that 
which  may  be  considered  profit  and  that  which  is  to  be 
treated  as  the  fair  wages  payable  in  connection  with  the 
production  of  many  of  the  standard  types  of  appliances  in 
general  eng'ineering  and  other  works. 

A  certain  amount  of  latitude  must  be  necessarily 
allowed  to  those  who  study  the  question  of  general  charges 
upon  the  works  as  fixed  expenses  that  have  to  be  met  before 
profits  can  be  considered  as  earned,  seeing  that  in  any  event 
these  charges  must  first  of  all  be  paid  before  the  surplus 
can  be  considered  as  the  actual  profit.  The  profit  obtain- 
iible  is  not  simply  the  difference  between  the  price  paid  on 
the  one  hand  against  the  expenses  incurred  on  the  other, 
for  larger  matters  arise  in  every  works. 

Equal  latitude,  however,  must  be  allowed  to  the  workuutn, 
who  naturally  objects  to  the  proposition  that  his  wages 
must  be  kept  down,  even  although  the  other  charges  remain 
constant,  for  he  does  not  .apprecitite  the  necessity  of  the 
very  heavy  establishment  charges  that  are  sometimes 
associated  with  works  where  labour  cost  is  low  while  the  stafi; 
expenses  are  heavy. 

It  is  unfair  to  take  as  a  basis  for  determining  the  profit 
the  actual  money  spent  in  producing  tlie  article  on  the  one 
side  with  the  money  received  for  it  on  the  other,  inasmuch 
as  there  are  circumstances  connected  with  the  production 
that  have  to  be  provided  for  in  a  manner  that  forms  no 
particular  relation  to  the  work  that  is  performed. 

There  are  many  firms  who  by  their  enterprise  are  able  to 
produce  machines  at  a  much  less  cost  than  some  of  their 
rivals,  and  the  labour  that  is  spent  upon  the  production  of 
those  machines  in  the  modernly-equipped  works  is  by  no 
means  comparable  with  the  labour  charges  connected  with 
the  same  type  of  machine  made  in  another  old-fashioned 
works;  thus  it  will  be  seen  that  the  relation  between  wages 
and  profits  is  a  matter  that  the  workman  has  not  absolutely 
the  power  to  appreciate  or  determine.  It  is  perfectly  true 
that  with  a  proper  system  of  piece  work  it  may  be  to  the 
advantage  of  one  firm  to  fix  a  price  that  a  certain  operation 
can  fairly  be  charged  with  when  taking  into  account  such 
tools  and  appliances  that  the  workman  has  at  his  command 
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for  effecting  such.  On  tlie  other  hand,  the  value  of  time 
in  a  modern  and  well-eijuipped  works  is  greiiter  in  point  of 
cash  than  in  the  older  works,  where  the  capital  invested  on 
such  tools  is  not  a  charge  always  standing  as  an  item  to  be 
provided  for  before  any  profit  can  be  allocated. 

Many  workmen  object  to  the  term  ''  bonus,"  and  some 
are  doggedly  opposed  to  anything  which  lias  upon  it  the 
appearance  of  a  "  gift,"  as  against  th&  standard  day  or 
time  rate  of  pay  or  remuneration  of  wages.  The  woi-kman's 
time,  however,  is  not  a  fixed  quantity  of  the  same  vaiue  in 
every  works  where  he  may  be  employed,  for  the  firm  that 
has  invested,  for  example,  a  thousand  pounds  in  laying  down 
a  special  tool  for  lajiidly  effecting  a  common  operation 
expects  not  only  to  facilitate  the  production  by  reducing 
the  time  spent  upon  it,  but  to  so  utilise  that  special  tool  as 
to  make  the  investment  interest-earning  for  the  longest 
possible  time.  Whenever,  therefore,  the  expensive  plant 
or  tool  remains  idle  there  is  being  accumulated  an  intei'est 
or  loss  that  has  subsequently  to  be  met  out  of  the  charges 
made  for  some  other  operation,  which  possibly  that  plant 
may  not  be  suitable  for,  seeing  that  in  all  large  works  it 
is  impracticable  to  consider  that  only  one  special  depart-- 
ment  has  to  be  taken  into  account  when  determining  the 
charges  that  ai'e  to  l)e  levied  upon  the  whole  woi-ks.  No 
general  rule  can  be  fixed  for  determining  the  money  value 
of  any  man's  time,  but  the  common  adage,  "  Time  is 
money,"  is  becoming  increasingly  important  in  connection 
with  eveiy  engineering  works.  Masters  and  men  must 
recognise  that  tlie  day  has  passed  for  that  system  by  which 
a  firm  charges  all  iti  can  get  for  what  it  produces,  irrespective 
of  the  cost  connected  with  producing  it. 


CANADIAN  PATENTS. 

The  Canadian  patent  law,  as  now  interpreted,  is  by  no 
means  as  favourable  to  inventors  as  are  the  patent  laws  of 
this  country  or  America-,  and  we  consider  that  a  retro- 
gressive movement  has  taken  place  in  the  Canadian 
Patent  Office  which  will  undoubtedly  re-act  upon  the  whole 
of  the  industries  of  the  dominion. 

By  the  new  Act,  which  is  now  being  administered  some- 
what inelastically,  it  is  provided  that  inventors  must  actually 
manufacture  in  Canada  within  two  ye;irs  from  the  date  of 
their  obtaining  their  patent  in  that  country,  or  such  patent 
will  become  null  and  void.  A  further  provision  makes  it 
impossible  for  an  inventor  to  import  into  the  country  after 
the  period  of  twelve  months  from  the  grant  of  his  patent. 

The  Commissioner  of  the  Canadian  Patent  Ofiice,  however, 
is  empowered  under  certain  conditions  and  circumstances  to 
place  patents  that  are  somewhat  difficult  of  manufacture 
upon  a  license  list,  which  makes  it  imperative  upon  the 
owner  to  grant  a  license  upon  proper  terms  to  any  finn 
a])plying  for  such  in  Canada,  but  the  patentee  himself  will 
noti  be  obliged  to  commence  manufacturing  there,  inasmuch 
as  it  will  be  presumed  tliat  unless  there  is  an  application 
for  a  license  there  will  not  be  evidence  of  any  public  demand 
in  the  dominion  for  the  invention. 

The  classes  of  invention  which  are  to  be  placed  upon  this 
exemption  from  manufacture  or  license  list  are  such  as  to 
give  but  little  relief  to  manufacturers  of  certain  inventions 
thiit  require  but  little  initial  outlay  to  install  them,  it 
evidently  being  the  intention  of  the  Government  of  Canada 


to  artificially  foster  trade  by  making  it  obligatory  upon 
the  imrt  of  patentees  to  work  their  inventions  if  they 
desire  to  keep  their  patents  in  force  in  that  country. 

We  are  of  opinion  that  befoi-e  long  this  reactionary 
policy  will  be  better  understood  in  the  dominion  than  it  is 
at  present,  as  it  has  hitherto  been  to  the  advantage  of 
patentees  to  look  upon  Canada  as  a  country  that  would 
ultimately  give  them  an  additional  market  or  outlet  for  the 
inventions  that  have  been  successful  in  the  home  country,  or 
give  them  a  country  wherein  their  patent  could  be  sold 
after  it  had  succeeded  at  home. 

The  whole  question  as  to  the  principle  underlying  the 
grant  of  a  patent  is  brought  to  the  front  by  this  policy  of 
insisting  upon  a  home  manufacture  in  a  comjDaratively  new 
country.  It  will  not  be  to  the  advantage  of  any  firm  in  a 
new  country  to  lay  down  expensive  plant  to  stai't  a  manu- 
facture and  educate  the  public  up  to  the  necessities  of  that 
which  they  produce,  if  it  will  be  in  the  power  of  any  of  their 
rivals  to  themselves  copy  what  has  been  introduced,  and 
thus  undersell  them  without  having  to  bear  the  initial 
exjiense  in  creating  a  market. 

Patents  are  granted  in  every  country  in  the  form  of 
monopolies  for  a  limited  period,  so  that  at  the  expiration 
of  that  term  the  public  will  have  the  full  benefit  of  the  new 
invention,  and  the  demand  that  has  thus  been  fostered  in 
the  new  industry  will  be  one  that  any  manufacturer  may 
compete  for.  It  would  not  be  to  the  interest  of  any  manu- 
facturer to  spend  money  in  experiments  and  in  original 
research  such  as  every  new  invention  would  require,  if  at  the 
end  of  that  period  it  were  withui  the  power  of  any  of  his 
rivals  to  slavishly  copy  what  he  had  jjroduced,  without 
having  in  any  way  to  recognise  the  efforts  and  expenses  to 
which  the  originator  had  been  put. 

We  think  it  extremely  unlikely  that  there  will  be  sufficient 
demand  in  Canada  for  many  inventions  that  are  successful 
in  older  countries  to  make  it  worih  the  while  of  any  inventor 
to  start  actively  manufacturing  in  that  country  within 
twelve  months  of  the  date  of  obtaining  his  patent  in  the 
original  country,  as  it  frequently  takes  several  years  for 
the  invention  to  become  recognised  or  its  merits  to  be 
sufficiently  appreciated  to  bring  adequate  return  in  the 
older  countries,  where  a  nmch  larger  demand  may  be  pre- 
sumed to  exist  for  every  useful  invention. 

Inventors  who  contemplate  obtaining  patents  in  Canada 
will  do  well  to  have  their  inventions  placed  upon  the  license 
list  at  the  outset,  so  that  they  may  have  the  advantage 
of  whatever'  demand  may  subsequently  exist,  without  being 
compelled  to  foster  it  by  themselves  initiating  the  manu- 
facture in  a  country  where  perhaps  they  have  not  any  power 
of  pi'operly  exercising  control. 


 NOTES  ON  NEWS.  

EcoNOMT  OF  Motor  Wagons. —  One  of  the  most  interesting 
cpiestions  for  the  engmeer  is  whether  steam  or  petrol  is 
the  more  economical  motive  agent  for  large  motor  wagons, 
but  the  former  is  now  being  firmly  established  as  superior 
and  cheaper.  Some  careful  data  have  been  accumulated  as 
the  result  of  observations  in  the  metropolitan  area  of  cars 
of  different  types  taking  a  4  J-ton  load  on  a  lO-mile  run  per 
day,  and  it  is  found  that  with  coke  as  a  fuel  for  the  steam 
boiler  at  23s.  4d.  per  ton,  and  petrol  at  lid.  per  gallon, 
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steam  is  cheaper ;  the  expenditure  per  day  where  good  dry 
roads  are  met  with  works  out  at  4s.  8d.  for  coke,  against 
5s.  6d.  for  petrol,  but  with  bad  roads  the  figures  are  about 
doubled.  In  the  country,  however,  coke  is  much  cheaper, 
13s.  id.  per  ton  being-  about  an  average  price,  whereas 
petrol  is  more  costly,  the  price  being  1.3d.  per  gallon,  and 
tlius  the  steam  system  has  all  the  advantage.  On  imper- 
vious pavement  the  cost  for  a  40-mile  run  is  for  steam 
2s.  8d-,  against  6s.  6d.  for  petrol,  and  on  wet  metalled  road 
5s.  4d.  against  15s.  2d.  This  is  for  a  rising  gradient  of 
1  in  14;  where  stiffer  gradients  are  experienced  the  cost  is 
gieater,  being  doubled  for  a  1  in  40  gradient ;  but  the 
relative  advantage  of  steam  over  petrol  is  not  affected. 


The  Yarrow  Turbine  Torpedo  Boat. — A  torpedo  boat 
built  by  Messrs.  Yarrow  and  Company,  and  fitted  with 
steam  turbines  on  the  principle  introduced  by  Professor 
Rateau,  proceeded  down  the  Thames  on  July  12th  with  a 
large  company  on  board.  The  ipachinery  aiTangenient  of 
this  vessel  differs  from  that  in  the  merchant  vessel  fitted  with 
steam  turbines,  as  the  centre  shaft  and  propeller  ai-e 
revolved  by  a  set  of  the  ordinary  reciprocating  engines, 
the  two  side  shafts  and  propellers  being  rotated  by  oom- 
lX)und  turbines,  both  working  in  series.  The  turbines, 
giving  upwards  of  2,000  H.P.,  weigh  only  17,200  lb.,  equal 
to  8'6  lb.  per  H.P.,  which  might  even  be  I'educed. 
The  torpedo  boat  is  152  ft.  6  in.  long,  15  ft.  3  in.  broad, 
and  of  140  tons  displacement.  The  idea  in  fitting  recipro- 
cating engines  on  the  central  shaft  was  to  enable  them 
to  run  the  ship  at  low  power,  as  it  is  admitted  on  practically 
all  sides  that  the  turbine  is  not  economical  when  running 
at  a  small  proportion  of  its  full  number  of  revolutions.  It 
was  found  that  with  no  steam  in  the  turbines  and  the  vessel 
being  propelled  by  the  reciprocating  engine  alone  at  the 
ispeed  of  about  10  knots  the  slip  of  the  centre  propeller 
was  40  per  cent,  while  the  water  caused  the  wing  projiellers 
to  turn  the  turbines  at  the  rate  of  about  400  revolutions 
per  minute.  But  when  the  power  of  the  turbines  was 
increased  the  slip  of  the  middle  screw  was  reduced  to  about 
7  per  cent.,  while  the  slip  of  the  turbine  propellers, 
beginning  at  zero,  increased  progressively  to  upwards  of 
30  per  cent  for  the  H.P.,  and  39  per  cent  for  the 
E.P.  turbine  propellers.  The  difference  in  the  turbine 
results  was  due  to  the  E.P.  turbine  giving  more  power, 
owing  to  its  condenser  being  better  than  was  expected. 
These  results  were  with  all  propellers  of  the  same  dimen- 
sions. A  change  effected  the  variation.  The  general 
results  of  a  long  series  of  trials  have  proved  that  the 
centre  engine  working  alone  gives  economical  results  for 
low  speed,  that  increased  surface  in  blades  is  satisfactory, 
that  one  screw  on  each  shaft  overcomes  vibration  involved 
where  two  shafts  are  used,  and  Professor  Rateau  thinks 
further  that  when  both  reciprocating  and  turbine  machinery 
is  being  used  for  full  power  the  exhaust  steam  from  the 
foi  'mer  should  pass  into  the  latter.  This  use  of  the 
exhaust  from  ordinary  engines  in  turbines  has  given  good 
results  on  land  stations,  especially  in  France.  The  speed 
of  the  torpedo  boat  is  26J  knots. 


Diplock's  Pedraii,  Tractor. — Some  trials  of  Diplock's 
pedrail  tractor  were  recently  caiTied  out  at  Lincoln,  in  the 
presence  of  members  of  the  Mechanical  Transport!  Com- 
mittee of  the  War  Office.  This  tractor  is  in  fact  a  waUiing 
niachine,  and  only  differs  from  an  ordinary  traction  engine 
in  that  it  is  diiVen  not  by  the  adhesion  of  the  usual  wheels 
with  continuous  tyres,  but  by  a  series  of  14  ft.  arranged 
radially  round  a  central  driving  axle.  Several  of  these  feet 
are  on  the  ground  simultaneously,  and  as  each  has  an  area 
of  95  square  inches,  gi'eat  adhesive  power  is  obtained ;  the 
machine  is  also  enabled  to  move  over  very  rough  ground. 
In  the  tests  at  Lincoln  the  tractor,  which  itself  weighs  about 
five  tons,  showed  itself  capable  of  hauling  a  load  nearly  as 
heavy  as  itself  up  a  long  hill  with  an  average  gradient  of 


1  in  12,  and  in  parts  of  1  in  8.  It  was  then  attached  to  a 
traction  engine  weighing  11|  tons,  and  as  it  hauled  this  a 
dynamometer  showed  the  average  draw-bar  pull  exerted  to 
be  -  over  1  ton.  The  resistance  of  the  load  was  then 
increased  by  screwing  down  the  brakes  of  the  traction 
engine,  and  when  the  draw-bar  resistance  reached  just  over 

2  tons — ^equivalent  to  a  load  of  about  75  tons  on  a  first- 
class,  hard,  level  road — the  tractor  was  unable  to  proceed. 
The  stoppage,  however,  was  not  due  to  lack  of  adhesion, 
because  there  was  no  skidding  or  slipping  of  the  pedrails, 
but  to  want  of  sufficient  cylinder  power.  The  same 
machine  is  now  being  fitted  with  double  cylinders  to  increase 
the  available  power,  and  when  this  is  done  further  trials  will 
be  cari'ied  out. 


Motor-tyre  Demonstration  at  the  Crystal  Palace. — 
Spurred  by  statements  which  have  appeared  lately  in  refer- 
ence to  the  terrors  of  punctured  tyres  when  cars  of  any 
description  are  running  at  speed,  Mr.  S.  F.  Edge  gave  a 
demonstration  at  the  Crystal  Palace  on  July  12th  of  the 
groundlessness  of  some  of  the  fears  which  are  entertained. 
For  this  purpose  fragments  of  soda-water  and  wine  bottles 
were  placed  in  the  soil  with  the  sharp  edges  upward,  an 
iron  plate  was  studded  with  forty  or  more  steel  spikes  2  in. 
long,  and  the  ends  of  joiners'  chisels,  driven  through  a  strip 
of  9  in.  board,  stood  eloquently  upward.  Tlie  first  es.say 
was  made  hy  Mr.  Cecil  Edge,  who  drove  a  15  H.P.  Napier, 
with  four  passengers,  over  the  sharp  edges.  Both  the  front 
and  the  back  tyres  were  punctured,  but  nothing  else 
happened,  the  car  never  swerving  from  her  course.  After- 
wards Mr.  S.  F.  Edge,  accompanied  by  his  engineer, 
Macdonald,  drove  the  Gordon-Bennett  90  H.P.  Napier  over 
the  same  projections,  puncturing  both  back  and  front  tyres, 
but  without  affecting  the  steering  and  the  direction  of  the 
car  in  the  least.  Later  Mr.  Edge  tried  an  even  moie 
dangero'US  experiment.  The  tubes  were  removed  from  the 
near  side  back  and  front  wheel  covers,  and  the  car  was 
driven  up  and  down  the  fii'ework  terrace  at  as  high  a  speed 
as  possible,  approaching  59  miles  per  hour  at  times,  until 
at  last,  upon  ajiproaching  the  spectators,  the 
driving  cover,  through  the  car  being  swung  violently  from 
side  to  side,  came  off'  the  rim,  and,  running  ahead  of  the 
car,  bowled  over  one  of  tlie  too  prominent  spectators. 
Again,  the  car  neither  swung  nor  swerved.  The  theory 
that  tyres  bursting  off  the  rim  are  at  the  bottom  of  most 
car  accidents  was  thus  disproved. 


TRADE  NOTES. 


Edwakd  G.  Herbert  Limited,  Rosamond  Street  East, 
Manchester. — ^This  firm  has  recently  removed  from  Cornbrook 
Park  Works,  and  lia.s  issued  a  new  catalogU'e  of  metal  sawing 
machines,  machine  tool  accessories,  such  as  face-plate  dogs, 
gauges,  angle  plates,  and  so  forth. 

Messrs.  Alley  and  Maclellan,  Sentinal  Works,  Polmadie, 
Glasgow,  send  catalogue  of  their  high-speed  engines.  The 
smaller  size«,  up  to  100  horse  power,  are  made  both  of  the  single- 
acting  splash  lubrication  type  and  the  double-acting  forced 
lubrication  type.  For  the  larger  sizes,  tip  to  1,000  horse  power, 
the  double-acting  forced  lubrication  type  alone  is  made.  The 
catalogues  are  very  high-class  productions,  and  besides  being 
fully  illustrated  contain  a  large  amount  of  information  con- 
cerning their  specifications  and  details. 

Mr.  Henry  Burrell,  Robertson  Street,  Glasgow,  is  the 
designer  of  a  new  type  of  steamer  called  the  "  Straightback 
steamer."  The  special  features  are  large  load  on  a  light 
draught,  large  hatches  fitted  with  "  water-tight  steel  hatch 
covers,"  constituting  an  entire  steel  deck  surface;  this  allows 
of  "greater  immer.sion,"  as  the  hatch  spaces  are  valued  in 
reserve  buoyancy  It  is  also  claimed  that  the  trimming  is 
automatic,  by  the  employment  of  sloping  bilg'es,  and  the 
hopper  bunker  being'  -ivithin  the  arc  of  the  cranes  obviates  the 
employment  of  trimmers.  The  electric  deck  cranes  and  the 
mechanical  stoking-  of  the  boat's  furnaces  are  other  points 
which  aid  the  saving  of  time,  and  consequently  keep  the  cost 
of  transport  phenomenally  low.  Further  particulars  should 
be  had  from  the  patentee. 
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MODERN    IRONFOUNDRY  PRACTICE.* 

By  Geo.  R.  Bale,  Assoc.  M.  Inst.  C.E. 

The  testing  of  materials  can  be  divided  into  two  classes, 
(1)  for  the  purpose  of  scientific  research,  and  (2)  for  com- 
mercial purposes,  and  these  two,  though  closely  allied,  ditter 
in  many  respects.  There  is  probably  no  other  way  in  which 
a  small  sum  of  money  can  be  made  to  produce  such  valuable 
and  permanent  results  in  the  carrying  on  of  any  foundry  as 
in  the  systematic  making  of  physical  tests  of  its  product, 
and  the  careful  preservation  of  the  records.  The  carrying 
out  of  such  tests  for  commercial  purposes  should  bi 
systematised  as  much  as  possible,  and  the  operations  made 
to  follow  a  standard  course  from  start  to  finish,  if  the  results 
obtained  are  to  be  of  value.  Even  in  the  smallest  establish- 
ments a  properly-kept  record  of  the  properties  of  the  products, 
with  remarks  as  to  iheir  us9  or,  perhaps  sometime,  rejection, 
■will  be  found  of  great  assistance.  A  test  recDrd  book  should 
be  kept,  in  which  the  mixture  employed  should  be  logged 
alongside  the  test  results.  The  test  bars  should  be  carefully 
prepared  to  a  standard  specification  dealing  with  the  nature 
of  the  mould,  the  heat  of  the  iron,  the  style  of  the  test  bar, 
and  the  method  of  moulding  and  casting  it. 

It  is  well  known  that  an  expert  foundry-man,  if  asked  to 
furnish  castings,  and  to  pour  test  bars  with  the  same  iron 
for  the  information  of  the  buyer,  can  easily  manipulate  these 
birs  to  a  sufhcient  extent  in  the  direction  of  the  qualities 
called  for  as  to  cause  a  considerable  difference  between  them 
and  the  actual  castings. 

True  progress  in  making  and  mixing  cast  iron  dates  from 
the  time  the  maker  and  user  of  pig  iron  commenced  the  use 
of  chemistry.  Anyone  who  has  followed  closely  the  history 
of  chemical  combined  with  physical  tests  for  the  past  few 
years  must  admit  that  they  mutually  aid  each  other,  the 
former  telling  the  constituents  of  the  iron,  and  the  latter 
the  effect  which  their  combination  produces.  There  is 
certainly  a  great  deal  yet  to  be  learned  by  combiuiug  these 
two  lines  of  inquiry.  Many  erroneous  ideas  now  entertained 
will  be  corrected,  and  the  furnace-man  will  often  find  a 
knowledge  of  the  physical  properties  of  his  iron  before  it 
left  his  yard  a  means  of  self-protection,  in  enabling  him  to 
lay  the  blame  of  subsequent  failure  at  the  founder's  door. 

As  examples  of  the  mixtures  employed  for  castings  of 
various  kinds,  and  the  corresponding  physical  qualities 
that  may  reasonably  be  expected,  the  following  are  taken 
from  a  large  number  of  records,  and  may  be  regarded  as 
typical : — 

I. — Iron  Suitable  for  Small  Castings,  Pullets,  General 
Agricultural  Implement  Work,  etc. 

chemical  composition. 

Silicon. — Not  less  than  2-2  per  cent  or  more  than  2  75 
per  cent. 

Note. — With  less  than  2'2  per  cent  the  smaller  castings  are 
liable  to  be  very  hard  ;  above  2'75  per  cent  the  larger  castings 
will  be  somewhat  weak,  owing  to  the  more  open  grain. 

Sulphur. — Not  exceeding  0-8  per  cent. 

NOTB. — Higher  sulphur  causes  excessive  shrinkage.  For  brake 
shoes  and  other  parts  subjected  to  frictional  wear,  the  sulphur 
may  be  higher,  say  up  to  0'12  per  cent. 

Manganese. — Not  exceeding  070  per  cent. 

Note. — For  chill  work  manganese  may  be  run  up  to  r25  per 
cent. 

Phosphorus. — Not  exceeding  0'70  per  cent. 

Note. — When  great  fluidity  is  required,  as,  for  example,  in  thin 
stove-plate  work,  phosphorus  may  be  increased  to  about  1'2  per 
cent. 

*  For  previous  article  see  page  706,  vol.  xxix. 


PHYSICAL  QUALITIES. 

Transverse  breaking  load  applied  at' the  centre  of  a  1  square 
inch  section  bar  13^  in.  long,  on  supports  12  in.  apart,  not 
less  than  2,000  lb.,  with  a  deflection  of  at  least  010  i.i. 

Shrinkage. — On  test  bar  cast  in  a  yoke  giving  chilled 
ends,  not  exceeding  0'141  in.  per  foot. 

CAi/;.— Under  O'Oo  in. 

Tensile  strength  on  a  bar  cast  in  sand  mould,  not  less 
than  18,000  lb.  per  square  inch. 

II.  — Iron  Suitable  for  Steam-engine  Parts,  Gear 
Wheels,  etc. 

CHEMICAL  composition. 

silicon. — From  1 4  per  cent  to  2  per  cent. 

Note. — 1'5  per  cent  silicon  is  found  to  give  the  best  wearing 
result  for  gear  wheels. 

Sulphur. — Not  exceeding  0  08  per  cent. 
Manganese. — Not  exceeding  0*70  per  cent. 
Phosphorus. — Not  exceeding  0'70  per  cent. 

physical  qualities. 

Transverse  breaking  load  (applied  as  above)  not  below 
2,200  lb.,  with  not  less  than  O'Oy  in.  deflection. 
Shrinkage. — Not  exceeding  0'15  in. 
Chill. — Not  above  0'15  in.  per  foot. 

Tensile  strength  of  a  test  bar  cast  in  sand,  not  less  than 
20,000  lb.  per  square  inch. 

III.  — Hard  Close-grained  Iron  Suitable  for  Air 
Compressor  Cylinders,  High-pressure  Steam-engine 
Cylinders,  etc. 

chemical  composition. 

Silicon. — Between  1'2  per  cent  and  1"6  per  cent. 

Note. — With  silicon  below  1'2  per  cent  the  iron  is  liable  to  be 
too  hard  to  machine. 

S'ldphur. — Not  above  0"90  per  cent. 
Manganese. — Not  exceeding  0'70  per  cent. 
Phosphorus. — Not  exceeding  0'70  per  cent. 

Note. — For  special  thia  castings  phosphorus  may  be  increased 
to  about  rO  per  cent. 

PHYSICAL  QUALITIES. 

Transverse  breaking  load  (applied  as  above),  not  under 
2,4001b.,  with  a  deflection  of  not  less  than  0'08  in. 
Shrinkage. — Not  exceeding  0T6  in.  per  foot. 
Chill. — Not  more  than  0-23  in. 

Tensile  Strength  of  a  Test  BiR  cast  in  a  Sand  Mould, 
not  less  than  22,000  lb.  per  square  inch. 

With  these  values  as  given  for  the  minima  transverse 
breaking  loads  and  tensile  strengths,  the  constant  C  in  the 
formula, 

W  L 

T  =   previously  referred  to, 

C  i)  -  B  ^  J 

equals  1-333  for  No.  I.  iron, 

1-32  for  No.  II.  iron, 
and  1-308  for  No.  III.  iron. 

The  following  are  a  number  of  other  actual  commercial  test 
results,  the  iron  tested  transversely  being  in  each  instance 
nominally  the  same  as  that  tested  for  tensile  strength.  All 
the  transverse  tests  were  made  with  bars  planed  to  1  in. 
square  section  and  broken  on  supports  1  ft.  apart.  In  the 
first  group  the  diameter  of  the  specimens  tested  in  tension 
was  about  f  in.,  and  in  the  second  group  about  |  in.,  all 
turned  to  size  ;  in  the  third  group  the  tension  specimens 
were  about  Tg^  in.  diameter.  In  all  cases  the  ultimate 
tensile  strength  is  calculated  for  the  actual  size  of  the  bar, 
and  not  its  nominal  size. 
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Transverse 
breaking  load, 
ill  pounds. 

Tensile  stiengtli, 

in  pounds 
per  square  inch. 

C 

2,083 

19,li;0 

1-305 

2,620 

24,320 

1-292 

2,730 

24,630 

1  -328 

3,136 

28,160 

1-336 

2,980 

27,310 

1-312 

3,204 

28,610 

1-340 

2,800 

2o,220 

1-283 

2,643 

24,850 

1-28 

2,596 

23,760 

1-31 

2,550 

23,060 

1-327 

2,440 

22,180 

1-322 

The  melting  of  steel  with  iron  in  a  cupola  is  known  to 
add  strength  to  the  resulting  casting,  but  our  knowledge  as 
regards  the  best  proportion  of  steel  to  use  is  very  meagre. 
Some  expetiments  recently  carried  out,  and  described  by 
Mr.  H.  E.  Diiier  in  a  paper  presented  before  the  American 
Foundry-men's  Association,  are  of  much  interest  in  this 
connection.     These  experiments  were  carried  out  with  a 


view  to  learning  something  definite  not  only  as  regards  the 
degree  of  additional  strength  imparted  to  tlie  casting  by  the 
admixture  of  definite  proportions  of  steel,  but  also,  if  pos- 
sible, to  trace  some  connection  between  the  percentage  of 
total  carbon  in  the  iron  and  the  tensile  strength.  The  tests 
may  be  summarised  as  in  the  accompanying  table.  The 
tensile  and  transverse  strengths,  as  here  given,  are  the 
average  of  two  and  in  some  instances  three  tests.  For  the 
tension  tests  the  specimens  were  round  bars  of  a  nominal 
diameter  of  1|  in.,  and  for  the  cross-breaking  tests  the  bars 
were  of  1  square  inch  nominal  section  broken  on  supports 
12  in.  apart.  The  groups  are  arranged  according  to  the 
silicon  content,  the  amount  of  the  other  elements  being  as 
nearly  alike  as  it  was  possible  to  get  them. 

The  mixtnres  used  were  all  made  up  of  pig  iron,  ferro- 
silicon,  and  steel  scrap,  no  cast-iron  scrap  being  used.  The 
object  of  this  was  to  better  control  the  percentage  of  the 
elements  in  tiie  iron.  When  a  large  percentage  of  steel  was 
added,  it  became  necessary  in  some  cases  to  use  ferro-silicon 
ill  order  to  bring  the  silicon  in  the  charge  up  to  the  desired 
amount.  To  ascertain  how  this  and  the  steel  mixed  with 
the  pig  iron,  two  samples  were  taken  from  M  which  con- 
tained 1,000  lb.  of  steel,  400  lb.  of  ferro-silicon  (8'5  per  cent 
silicon),  and  2,600  lb.  of  pig  iron.  The  charge  was  tapped 
from  the  cupola  into  a  ladle,  and  the  samples  taken  at 
different  times  while  the  iron  was  being  poured  from  the 
latter.  The  one  sample  showed  on  analysis  2-53  per  cent 
silicon,  and  the  second  2 '5 4  pei'  cent. 

Tiie  chemical  compositions  of  A  and  B  in  Group  I.  are 
practically  alike  except  as  regards  graphitic  carbon  and 


Group  I.,  with  about  1-5  per 
cent  of  silicon. 

Group  11.,  with  about  1-75  per  cent  of  silicon. 

Chemical  composition  ;— 

A 

B 

0 

D 

E 

G 

1-43 

1-50 

1-76 

1-76 

1-77 

1-83 

1-75 

3-81 

3-08 

3-63 

3-37 

3-43 

2-95 

2-86 

0-67 

0-64 

0-51 

0-43 

0-56 

0-51 

0-74 

3-14 

3-44 

3-12 

2-94 

2-87 

2-44 

2-12 

0-047 

0-065 

0-062 

0-139 

0-069 

0-100 

0-089 

0-82 

0-33 

0-53.  ■ 

0-57 

0-49 

0-55 

0-35 

0-564 

0-532 

;  0-488 

0-515 

0-339 

0-61 

0-598 

0 

25 

0 

12i 

25 

37J 

2,550 

2,S40 

2,440 

2,770 

3,120 

3,280 

3,130 

23,060 

30,500 

22,180 

•27,090 

32,500 

36,860 

30,160 

Group  III.,  with  about  2  per  cent  ol  silicon. 


Chemical  composition  : — 

Silicon,  jier  cent  

Total  carbon,  per  cent   

Combined  carbon,  per  cent  

Graphitic  carbon,  per  cent  

Sulphur,  per  cent   

Manganese,  per  cent  

Phosphorus,  per  cent   

Steel  used  in  the  mixture,  pur  cent  

Transverse  breaking  load,  in  pounds   

Tensile  strength,  in  pounds  per  square  inch 


H 

1 

J 

K 

1-96 

2-12 

2-16 

1-97 

3-81 

3-64 

3-36 

3-40 

0-63 

0-38 

1-06 

0-57 

3-lS 

3-20 

2-30 

2-83 

0-104 

0-0j7 

0-060 

0-093 

0-44 

0-26 

0-20 

0-48 

0-446 

0-410 

0-315 

0-470 

0 

12i 

12i 

37i 

2,230 

2,470 

2,670 

3,050 

21,950 

21,890 

-26,310 

32,530 

Group  IV.,  with  about  2J  per  cent  of 
silicon. 


L 

2-  35 

3-  94 
0-54 
3-40 
0-061 
0-56 
0-515 


2,200 


21,090 


M 

2-  53 

3-  16 
0-60 
2-56 
0-104 
0-54 
0-490 

25 

2,850 

33,390 


N 

2-  36 

3-  23 

1-  08 

2-  15 
0-064 
0-24 
0-327 

25 

3,200 

31,560 
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manganese,  and  since  the  larger  percentage  of  the  latter  m  A 
should  be  beneficial  to  the  strength  of  the  bar,  the  only  way 
to  account  for  the  greater  strength  of  the  iron  from  B  is  the 
lower  percentage  of  graphitic  carb  n,  or  the  molecular 
structure  resulting  from  the  25  per  cent  of  steel  in  the 
mixture.  In  the  second  group  the  strength  of  the  iron  will 
be  seen  to  have  increased  with  the  percentage  of  steel  used 
and  the  decrease  of  total  carbon,  with  the  exception  of  G,  in 
which  37^  per  cent  of  steel  was  used,  and  the  total  carbon 
was  less,  yet  the  iron  was  not  so  strong  as  either  E  or  F. 
The  iron  in  test  K  of  Group  III.,  also  with  37^  per  cent  of 
steel  in  the  mixture  and  more  carbon,  will  be  seen  to  be  but 
little  stronger  than  G.  Test  D  was  considerably  weaker 
than  E,  although  both  had  12^  per  cent  of  steel  in  the 
mixture,  but  it  will  be  noticed  tliat  in  D  the  percentage  of 
sulphur  is  higher,  while  the  combined  carbon  is  lower.  This 
would  account  for  the  comparative  weakness  of  the  D  bars, 
and  is  probably  due  to  their  having  been  poured  from  duller 
iron  or  to  tlieir  having  cooled  more  slowly  than  the  1^  bars. 

Considering  Group  III.,  w'e  find  that  the  tensile  strength 
of  the  bars  I  is  no  greater  than  that  of  the  bars  H,  although 
in  I  there  was  12^  per  cent  of  steel  and  in  H  none.  Also  J, 
with  1-2^  per  cent  of  steel  and  1'06  per  cent  combined 
carbon,  is  not  so  strong  as  might  have  been  expected.  These 
test  bars  were  much  lower  in  manganese  than  those  of  H 
and  K,  and  it  may  be  that  their  weakness  was  due  to  the 
lower  percentage  of  manganese,  the  reduction  being  pro- 
bably caused  by  the  conditions  of  melting.  The  four 
charges  of  this  group  each  contained  about  0"50  per  cent  of 
manganese  before  melting. 

Of  the  final  group,  M  and  N,  each  from  charges  including 
25  per  cent  of  steel,  show  a  considerable  increase  in  strength 
compared  with  L. 

It  will  be  seen  that,  with  the  one  exception  E,  the  tests 
from  charges  containing  25  per  cent  of  steel  all  show  greater 
strength  than  those  from  charges  containing  only  I2i  per 
cent. 

(To  he  continued.)  ' 


GRAPHIC  METHOD  FOR  DETERMINING  THE 
WEIGHT   OF  FLYWHEELS. 

By  A  Practical  Engineer. 

{Concluded  from  page  31.) 

FiGfi.  10  to  15  are  the  tangential  diagrams  plotted  down 
upon  a  straight  line,  the  length  of  which  represents  the 
crank-pin  circle. 


/^^V  HP 

£L     y                    —  1 

J   •  L  P 

0. 

FiG.s.-10>ndJll  — Powei-. 

of  eDgiue^750  kilowatts. 

The  liigh-itressure  and  low-jiressure  diagrams  for  each 
condition  of  working  can  now  be  combined,  as  in  figs.  16, 
17,  and  18,  with  the  high-pressure  cranlc,  90  deg.  in  advance 
of  the  low-pressure,  and,  as  in  figs.  19,  20,  and  21,  with 
the  low-pressure  crank  leading  90  deg.  in  advance  of  the 
liigli-pressure. 


Adding  the  ordinates  of  the  two  effort  curves,  the  curve 
of  resultant  effort  is  obtained,  as  shown  by  the  heavy  full 
line  on  tlie  figures. 


O   .   ^  < 

Figs.  12  and  13.— Power  of  engine  1,000  kilowatts. 


a     /  \ 

Q-    /                                 \  0. 

a       y^                        \  1 

FiG.s.  14  and  15. — Power  of  engine  1,250  kilowatts. 


The  mean  ordinate  may  be  calculated  with  the  aid  of 
a  planimeter. 

The  areas  above  and  below  the  mean  line  enclosed  by  the 
resultant  effort  cur\'e  repi'esent  the  amount  of  work  given 
out  by  and  absorbed  by  the  flywheel  in  each  revolution. 


D 

"  0 


Fig.  16.  —High-pressure  crank  leading.    Power  of  engine  750  kilowatts. 


Fiu.  17.— High-pressure  crank  leidiug.    Power  of  engine  1,000  kilowatts. 


Fig.  is  —High-pressure  crank  leiding.    Power  of  engine  1,250  kilowatts. 


The  coefficient  of  fluctuation  of  energy  is  equal  to  the 
largest  area  above  or  below  tlie  mean  line  divided  by  the 
total  area  of  the  diagram. 


July  22,  1904] 


THE    PRACTICAL  ENGINEER. 


95 


Calculated  out,  the  results  are  as  follow  : 
Coefficient  of  fluctuation  of  energy  : 


H.P.  crank  leading. 

Fig.  16   -11. 

Fig.  17   -078. 

Fig.  18   -OQ'i'x 


L.P.  crank  leading. 

Fig.  19    -11. 

Fig.  20    -088. 

Fig.  21    -071. 


Foot-pounds  of 
revolution  : 

work  given 

out   by  the 

engine  per 

M.P.  referred  to  L.P.  .. 

24  lb. 

33  lb. 

421b. 

750 

ICOO 

1250 

Indicated  horse  power.. 

1140 

1680 

2000 

Work  per  revolution .... 

.  1140  X  330G0  _ 
440000 

1560  X  33000  _ 
85 

606000 

2000  X  33000  _ 
775000 

Fio.  19.— Low-pressure  crank  leading.    Power  of  engine  750  kilowatts. 


t-.:  u 
a.  a 
»  a 

 ^ 

Fio.  20. — Low-prt'.ssure  crank  leading.     Power  of  engine  1,000  kilowatts. 


Fio.  21.— Low-pressure  crank  leading.    Power  of  engine  1,250  kilowatts. 

Work  given  out  by  or  to  the  flywheel  between  largest 
speed  variation  in  one  revolution : 


At  750  k.w  

At  1000  k.w  

At  1250  k.w  

H.P.  crank  leading. 

L.P.  crank  leading. 

440000  x-U    =48500  ft. -lbs. 
OOCOOOx-078  =47000  ft. -lbs. 
775000X -0635=48000  ft.-lbs. 

440000  X -11  =48500  ft.-lbs. 
606000  X -OSS  =  53000  ft.-lbs. 
775000  X  -071  =  65000  ft.-lbs. 

Energy  required  in  flywheel : 

At  750  k.w  

At  1000  k.w  

At  1250  k.w.-  

H.P.  crank  leading. 

L.P,  crank  leading. 

48500  X  350      „„„„  „  , 

 =  3800  ft, -tons. 

2^40  X  2 

47000  X  350  _  3,,o 
224U  X  2 

4SO00  X  350 

 =  3 1 50  ft. -ton  i. 

2240  X  2 

485COX  350  _y8oof  t 
2240  X  2 

53000  X  350      ,,-„  ,t  ,  „ 

 =  41o0  ft.-tons. 

224U  X  2 

56000  X  350  _  ^300 
2240  X  2 

Showing  clearly  that  the  turning  efforts  will  be  more 
legular  at  all  loads  with  the  iiigh-pressure  crank  leading. 


Assuming  a  flywheel  having  a  radius,  of  gyration  of  10  ft., 
the  velocity  at  the  radius  of  gyration  will  be 


20  X  3-14  X  85 
60 


=  90  ft.  per  second. 


The  weight  of  the  rim  will  therefore  require  to  be- 


H.P.  crank  leading, 
3800  X  2  X  32-2 


90  X  90 


-  30  tons. 


L.P.  crank  leading. 
4300  X  2  X  32-2 


90  X  90 


34  tons, 


a  saving  of  4  tons  in  favour  of  the  engine  with  the  high- 
pressure  crank  leading. 
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"  Cyaniding  Cold  and  Silver  Ores."  By  H.  Forbes  Julian 
and  Edgar  Smart,  A.M.I.C.E.  London :  Charles 
Griffin  and  Company  Limited,  Exeter  Street,  Strand, 
W.C., 

Of  all  processes  and  manufactures  there  are  none  in  which 
the  success  depends  more  upon  an  intimate  knowledge  of 
the  principles  involved  than  the  cyanide  process  as  carried 
out  in  the  gold-mining  localities.  Before  these  methods 
were  brought  to  perfection  valuable  material  had  to  be 
discarded  as  useless  tailings.  The  advent  of  cyaniding  has 
not  only  made  these  tailings  a  source  of  profit,  but  has 
enabled  workings  to  be  opened  up,  otherwise  unpayable. 
The  authors  of  this  Avork  have  gone  to  great  pains  to  intro- 
duce the  reader  to  the  fundamental  principies  underlying 
the  various  methods  adopted,  besides  collecting  in  suitable 
form  formulae  derived  from  practice  of  the  greatest 
moments  to  those  engaged  in  the  industry.  The  work  con- 
tahis  a  large  number  of  tables,  something  like  80  in  all, 
and  is  fuither  enhanced  by  the  inclusion  of  a  series  of 
folding  plates,  consisting  of  scale  drawings  of  plants  actually 
in  existence.  One  important  element  is  the  chapter  on 
cost  of  plant-s,  and  the  cost  of  treatment,  a  by  no  means 
negligible  factor  in  cyanide  working.  The  book  is  the 
product  of  much  labour  on  the  part  of  the  authors,  and 
bids  fair  to  become  a  standard  work  in  this,  branch  of 
obtaining  gold.  There  are  over  600  pages,  with  nearly  200 
figures,  and  a  copious  index. 


"  Alternating  Currents — Their  Generation,  Distribution,  and 
Utilisation."  By  G.  T.  Hanchett.  London : 
Chapman  and  Hall  Limited. 
This  book  is  a  distinctly  successful  attempt  at  explaining 
in  a  clear  and  simple  manner  the  principles  of  alternatef- 
current  working.  To  the  beginner  the  hydraulic  analogies 
given  do  much  to  clear  the  road  to  a  better  understanding 
of  inductance  and  capacity  eft'ects.  We  know  of  no  work 
dealing  with  the  subject  in  an  elementary  manner  which 
so  ably  explains  the  principles  involved  in  phase  differences 
of  polyphase  circuits,  the  rotary  converter,  and  the  induction 
motor.  The  diagTams  are  particularly  appropriate.  We 
advise  all  who  are  desirous  of  having  a  clear  conception  of 
alternating  currents  to  purchase  a  copy  of  the  work. 


"  Machine  Design."  Part  L,  Fastenings."  By  W.  L. 
Cathcart.  New  York :  D.  Van  Nostrand  Company, 
23,  Murray  Street,  and  27,  Warren  Street. 
This  is  practically  a  standard  work  of  no  mean  merit,  and 
is  limited  to  the  correct  designing  of  shrinkage  and 
piessure  joints,  screw  fastenings,  and  riveted  joints  from 
the  best  American  practice.  The  author  points  out  the 
importance  of  combining  scientific  analysis  with  the  records 
of  practice  as  the  only  real  data  upon  which  reliable  con- 
struction can  be  cariied  out.  It  is  easy  enough  to  calculate 
the  necessary  proportions  to  meet  normal   stresses  of 
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structures,  but  the  equally,  if  not  more,  important  stresses 
and  «trains  which  may  be  caused  through  rough  treatment 
and  overloads.  The  importance  of  the  subjects  undertaken 
can  be  gathered  from  the  list  of  seventy-seven  tables  that 
accompany  the  text.  The  machine  designer  who  really 
treats  his  work  in  a  conscientious  manner,  and  not  merely 
works  by  rule  of  thimib,  however,  meritorious  tliat  may  be, 
cannot  but  find  this  book  of  the  greatest  value  to  him. 


"Matriculation  Directory  and  Calendar,  1603-191)4." 
No.  XXXIV.  June,  1904.  Burlington  House,  Cam- 
bridge ;  and  Red  Lion  Square,  London,  W.C. 

A  USEFUL  conqjilation  prepared  by  the  University  Cor- 
respondence College  for  those  interested  in  the  London 
University  Matriculation  Examinations.  It  contains  the 
Principal's  report,  with  full  particulars  of  all  the  London 
examinations,  the  successes  obtained  by  the  college,  fees, 
and  list  of  subjects.  Part  II.  is  a  dis.sertaiion  upon  the 
most  suitable  text-books  to  use  ;  whilst  Parts  III.  and  IV. 
contain  the  papers  in  June  last  for  the  Matriculation 
Examination,  with  their  solutions.  We  look  U])on  this 
ljublication  as  of  great  value  to  intending-  candidates. 


''  English  and  American  Steam  Can'iages  and  Traction 
Englines."  By  Wm.  Pletclier,  M.I.M.E.  Longmans, 
Green,  and  Co.,  39,  Paternoster  Bow,  London,  E.C. 

Thls  volume  will  be  welcomed  by  a  large  body  of  readers, 
and  the  care  bestowed  upon  it  should  be  well  repaid. 
Although  complete  in  itself,  the  author  looks  upon  it  as  a 
continuation  of  his  former  work  entitled  The  History 
and  Development  of  Steam  Locomotion  on  Common  Roads," 
published  in  1901.  Owing  to  the  immense  impetus  given 
to  tlie  progress  of  mechanical  locomotion  by  the  introduc- 
tion of  the  petrol  motor,  the  steam  locomotive  secured  a 
new  lease  of  life,  or  rather  impetus,  of  which  designers  liave 
not  failed  to  take  advantage.  The  early  chapters  deal  with 
ancient  steam  carriages,  and  is  so  far  historical,  and  these 
are  succeeded  by  two  others  describing  in  nmch  detail  the 
design  of  the  modern  steamer,  all  the  principal  patterns 
being  fully  illustrated.  These  chapters  include  tables  of 
tlie  results  of  the  1903  reliability  trials  of  the  steam  cars, 
which  should  prove  of  great  value.  Various  types  of  road 
locomotives  for  passenger  service  and  traction  engines 
follow  next,  the  essential  points  being  given  prominence, 
a  large  section  being  devoted  to  a  description  of  the  leading 
British  and  American  standard  traction  engines.  The  book 
meets  a  real  want  in  this  inqDortant  branch  of  locomotive 
engineering.  The  illustrations  are  well  chosen  and  the 
infonuation  is  up  to  date.  The  copious  index  given  adds 
considerable  value  to'  a  work  of  this  class. 


Books  Received. 
"  Elementary  Manual  on  Steam  and  the  Steam  Engine." 
By   Andrew  Jamieson,  M.Inst.C.E.     Tenth  edition. 
Revised.    London :     Charles  Griffin   and  Company 
Limited,  Exeter  Street,  Strand. 

"  The  Engineering  Press  Moiitliiy  Index  Review."  Vol.  IV., 
No.  2.  Technical  Pres';  Association,  88,  Chancery 
Lane,  London,  W.C. 

"  Molesworth's  Pocket  Book  of  Engineering  Formulte." 
Twenty-fifth  Edition.  London :  E.  and  F.  N.  Spon 
Limited,  125,  Strand,  W.C. 

"Official  Gazette  of  the  United  States  Patent  Office." 
Vol.  ex.,  Nos.  7  and  8.  Published  by  authority  of 
Congress,  Washington. 

"  Pioneer  Irrigation  :  A  Manual  of  Infonuation  for  Farmers 
in  the  Colonies."  By  E.  0.  Mawson.  With  additional 
chapters  on  Light  Railways,  by  E.  R.  Calthrop,  M.I.C.E. 
London  :  Crosby  Lockwood  and  Son,  7,  Stationers' 
Hall  Court,  E.C. 


A  NEW  TYPE  OF  STOP  VALVE. 


We  illustrate  an  improved  type  of  steam  stop  valve  with 
renewable  free  expansion  seat,  manufactured  by  Thos. 
Noakes  and  Sons,  of  4  and  5,  Osborn  Place,  Brick  Lane, 


Plan. 


London,  E.C,  the  main  feature  of  which  is  that  the  renew- 
able seating  joint  is  made  independently  of  the  cover  joint, 
and  can  be  adjusted  externally  by  means  of  tlie  holding- 
down  bolts  in  the  cover.  Provision  is  also  made  to  counter- 
balance the  differential  expansion  and  contraction  of  spindle 


Section. 

and  steam  chest,  so  that  the  valve  will  not  jamb  and  remain 
tight  when  once  shut  down.  This  valve  can  also  be  made 
as  non-return  valve  or  isolating  valve. 


Messrs.  Graham,  Morton,  and  Company  Limited, 
Hunslet,  Leeds,  inform  us  that  the  specially  bound  album  of 
Ijress  extracts,  bearing-  on  the  subject  of  the  correspondence 
that  took  place  between  H.R.H.  the  Prince  of  Wales  and  Mr. 
Graham,  has  been  presented  to  and  graciously  accepted  by 
him. 
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DIFFERENT   APPLICATIONS   OF  STEAM 
TURBINES.* 

{Continued  from  par/e  75.) 

EMciencij  of  Turbines. — It  is  essential  that  the  word  efficiency 
should  be  clearly  defined  in  order  to  avoid  any  misconception 
as  to  the  figures  which  are  given  below.  The  author  uses  the 
expression  "  Theoretical  consumption  of  the  perfect  machine " 
to  denote  the  maximum  work  wliich  the  steam  is  capable  of 
supplying  when  starting  from  the  saturated  or  superheated 


£x/va.uat    Prt^siu-t',    kg.  per  cm' 
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condition  in  which  this  steam  is  delivered  to  the  engine  and 
expanding  adiabatically  with  no  loss  of  admission  pressure  P 
to  exhaust  pressure  p.  By  comparing  the  actual  consumption 
of  steam  as  measured  during  the  tests  of  the  machine  with 
this  theoretical  consumption  of  the  perfect  machine  for  indentical 
conditions  of  pressure  and  similar  states  of  the  steam  the  net 
efficiency  of  the  machine  is  obtained.  After  special  study  of 
the  question,  the  author  has  been  able  to  draw  a  curve  of 
theoretical  consumption,  and  to  derive  from  it  the  following 
empirical  formula  for  use  when  the  steam  is  saturated  and 
dry  at  admission;  — 

6-P5  -  0-92  P 


K  =  0-85  + 


log  F  -  log  p 


obtain  a  certain  useful  effect.  In  that  case  the  theoretical 
consumption  per  horse  power  hour  given  by  the  curve  should 
be  compared  to  the  exact  consumption  of  steam  actually 
observed  with  the  machine,  and,  of  course,  referring  to  the 
particular  number  of  electrical  horse  power  developed  by  the 
dynamo  driven,  or  to  the  power  in  water  raised  (expressed  in 
horse  power  hours)  if  pumps  are  driven  by  the  machine.  The 
relation  between  these  two  figures  of  consumption  gives  the 
combined  efficiency  of  the  group,  and  therefore  takes  account 
of  all  the  losses  of  the  steam  engine  and  of  the  driven 
mechanism.  This  combined  efficiency  is  merely  the  product 
of  the  efficiency  of  the  prime  mover  multiplied  by  the  efficiency 
of  the  machine  driven.  If  the  steam  admitted  to  the  turbines 
is  superheated,  then,  of  course,  in  estimating  the  theoretical 
consumption  the  extra  calorific  energy  corresponding  to  the 
superheat  must  be  taken  into  account ;  *  but  for  the  exact 
estimation  of  this  extra  energy  we  have  not  as  yet  adequate 
precise  knowledge  of  the  specific  heat  of  the  vapour  of  water. 
At  present  we  have  merely  the  figure  obtained  by  Regnault 
after  very  cursory  experiments  (048),  a  figure  which  is  merely 
a  rough  approximation. 

The  author  has  begun  some  experiments  upon  this  subject 
from  which  he  believes  he  will  be  able  to  prove  that  the  true 
specific  heat  of  steam  Ls  not  constant,  as  has  been  usually 
supposed  up  to  the  present.  It  varies  inversely  as  the  amount 
of  superheat,  and  is  probably  approximately  unity  for  very 
small  values  of  superheat,  and  approaches  0  40  for  large  amounts 
of  superheat. 

Catnilation  of  the  Efficiency  of  Turbine,?.— -The  efficiency  of  a 
turbine  may  be  calculated  a  priori  when  a  preliminary  study 
has  been  made  of  the  practical  coefficients  which  must  be 
introduced  into  the  theoretical  formula.  We  calculate  this 
efficiency  with  quite  a  remarkable  degree  of  accuracy  by  divid- 
ing the  losses  of  the  machine  under  two  headings :  First,  the 
internal  losses  which  are  produced  by  friction  and  eddying  of 
the  steam  in  the  fixed  and  moving  vanes;  second,  the  external 
losses  which  correspond  to  the  leakages  of  steam  in  the  play 
between  the  fixed  and  moving  parts,  and  to  the  friction  of  the 
wheels  upon  the  steam,  and  to  the  friction  of  the  bearings. 
The  first  kind  of  losses  gives  rise  to  the  internal  efficiency, 
which  may  therefore  be  called  the  "  hydraulic  efficiency "  by 
extending  the  use  of  the  term  employed  for  hydraulic  turbines. 
This  internal  efficiency  depends  upon  the  more  or  less  perfect 
form  of  the  vanes,  and  also  to  the  relation  between  the  peri- 
pheral speed  of  the  moving  vanes  and  the  speed  of  flow  of  the 
steam.  It  is  possible  to  draw  a  curve  showing  the  efficiency 
as  a  function  of  the  periphereal  velocity,  and  therefore  it  is  easy 
to  at  once  assign  the  degree  of  efficiency  which  a  given  turbine 
will  realise. 

Once  having  fixed  the  internal  efficiency,  then,  in  order  to 
obtain  the  net  efficiency,  we  must  deduct  the  losses  by  leakage 
as  well  as  the  losses  by  friction  of  the  wheels  upon  the  steam, 


Fic. 


This  formula  gives  the  consumption  K  in  kilograms  per  horse 
power  hour  of  75  kilogrammetres  as  a  function  of  the  absolute 
pressures  P  and  p  expressed  in  kilograms  per  square  centi- 
metre.   In  British  measures  this  formula  becomes — 

K  =  2-13  +  16'20  -  2-05  log  P 
log  P  -  log  p  ■ 

K  in  lbs.  per  horse  power  hour,  P  and  p  in  lbs.  per  square 
inch.  The  curve  which  is  given  in  fig.  6  will  readily  afford 
interesting  information,  particularly  if  it  be  necessary  to 
estimate  the  consumption  of  steam  with  a  given  machine  to 

*  Abstract  of  a  paper  read  before  the  Institution  (.f  Mechanical  Engineers  at 
the  Ciiicago  meeting,  May  and  June,  1904,  by  Prof.  A.  Rateau. 


and  also  those  in  the  bearings.  Let  us  take,  for  example,  a 
multicellular  turbine  of  1,500  brake  horse  power  upon  the 
shaft  with  a  speed  of  1,500  revolutions  per  minute.  By 
means  of  practical  coefficients  found  by  experienc*  we  can 
calculate  that  the  internal  efficiency  of  such  a  machine  may 
easily  rise  to  6D  per  cent:  on  the  other  hand,  the  losses  by 
leakage  and  by  friction  in  the  bearings  absorb  15  per  cent  of 
the  normal  power,  and  the  losses  due  to  friction  of  the  wheels 
upon  the  steam  amount  to  2'5  per  cent,  making  a  total  for  the 
external  losses  of  4  per  cent.    The  net  efficiency  upon  the  shaft 


*  These  results  were  published  for  the  fii  st  time  in  the  "  Anuales  des  Mines 
de  Paris"  in  February,  ISO",  and  since  tliat  date  have  on  many  occasions  been 
republished  in  various  Frencli  and  foreign  publications. 
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at  the  speed  stated  will  then  he  0  69  multiplied  hy  0-76  =  0  66. 
'From  this  value  of  efficiency  it  is  easy  to  calculate  the  con- 
sumption of  steam  per  horse  power  hour  which  would  be  required 
by  this  turbine  under  conditions  of  pressure  and  of  superheat 
of  the  steam  already  determined.  All  calculations  for  designs 
of  turbines  that  we  have  made  by  this  means  have  always 
'proved  correct  within  1  to  2  per  cent  of  actual  practice.  Such 
accurate  calculations  are  not  possible  in  the  case  of  recipro- 
cating engines  owing  to  the  action  of  the  cylinder  walls, 
which  makes  calculations  uncertain  and  often  inaccurate, 
whilst  in  the  turbine  the  continuity  of  flow  of  the  steam  allows 
practical  calculations  of  a  high  degree  of  accuracy  to  be  based 
upon  'theory  once  having  determined  the  fundamental  co- 
eilcients  which  are  employed  in  the  formulae.  For  a 
more  detailed  consideration  of  the  use  of  these  co- 
efficients the  author  refers  to  the  work  which  he  published  in 
1903  in  the  Brvue  de  Mecnnique  entitled  "  Theorie  elemen- 
taire  des  Turbines  a  Vapeur." 

The  Results  of  Actual  Practice. — The  author  began  the  con- 
struction of  his  first  multicellular  turbines  in  the  year  1898  in 
collaboration  with  the  firm  of  Messrs.  Sautter-Harle,  of  Paris, 
and  there  are  now  already  at  work  or  in  process  of  manufacture 
turbines  developing  more  than  35,000  horse  power  in  units 
varying  from  10  to  2,000  horse  power  irrespective  of  the  designs 
now  in  preparation.  Some  of  these  turbines  are  used  for 
driving  dynamos,  others  for  pumps,  for  fans,  and  for  the  pro- 
pulsion of  vessels.  The  author  has  appended  a  brief  abstract 
of  the  conditions  and  economical  results  of  the  most  interesting 
of  these  installations. 


per  cent  when  compared  with  the  energy  contained  in  the  steam 
for  the  same  fall  of  pressure.  With  steam  at  180  lb.  superheated 
50  deg.  and  a  vacuum  of  29  in.  of  mercury,  the  consumption  at 
2,400  revolutions  per  minute  would  decrease  to  115  lb.  per 
electrical  horse  power  hour. 

Fig.  9  gives  the  curves  corresponding  to  the  figures  taken 
at  a  speed  of  2,400  revolutions  per  minute.  The  abscissae 
denote  the  power  of  the  machine  in  electric  horse  power  at  the 
terminals  of  the  dynamos.  The  ordinates  vary  with  the  curves. 
For  curve  A  the  ordinates  denote  the  absolute  pressure  of  the 
steam  on  reaching  the  turbines  in  lbs.  per  square  inch.  For 
curve  B  they  show  the  absolute  back  pressure  at  the  exhaust 
in  lbs.  per  square  inch.  For  curve  C  they  show  the  total 
consumption  of  steam  in  lbs.  per  hour,  and  for  curve  D  they 
show  the  consumption  per  electrical  horse  power  in  lbs.  per 
hour,  and  lastly  for  curve  E  they  show  the  combined  efficiency. 
These  graphic  curves  show  clearly  a  remarkable  characteristic 
of  turbines,  which  is  the  very  low  relative  consumption  of  steam 
at  small  loads.  It  will  be  seen  that  in  order  to  drive  the 
machine  at  its  normal  speed  with  no  load,  but  with  the  dynamo 
excited,  the  total  consumption  of  steam  is  only  10  per  cent  of 
that  at  full  load.  With  reciprocating  engines  the  result  would 
be  very  different.  Under  similar  conditions  the  consumption 
of  steam  at  no  load  with  the  dynamos  excited  usually  reaches 
from  20  to  25  per  cent  of  the  consumption  of  steam  at  full  load. 
It  therefore  follows  that  turbine  sets  are  more  advantageous 
than  reciprocating  engine  sets  when  running  at  light  loads, 
even  supposing  it  be  admitted  that  there  is  equality  at  heavy 
loads.    Another  valuable  property  of  steam  turbineis  is  that 
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Turho-dynamos  for  Direct  Current. — The  company  of  the 
mines  of  Penarroya,  in  Spain,  installed  in  their  central  electric 
lighting  station  a  little  more  than  a  year  ago  three  groups  of 
turbo-dynamos  developing  500  electric  horse  power  with  direct 
current  at  240  volts.  Each  of  these  three  generating  sets  com- 
prises two  turbines  for  high  and  low  pressures,  and  two  dynamos 
for  direct  current,  the  latter  directly  driven  from  the  turbines 
upon  the  same  shaft  and  upon  the  same  bed  plate,  and  the  two 
dynamos  supply  a  three-wire  network  with  a  potential  of  480 
volts  between  the  outer  wires.  The  speed  of  rotation  is  about 
2,200  revolutions  per  minute,  and  the  floor  space  occupied  by 
the  turbine  with  its  two  portions  is  only  12  ft.  by  5  ft.  6  in., 
with  a  height  of  5  ft.  inclusive  of  a  bed  plate  1  ft.  high.  The 
condensation  of  the  steam  is  carried  out  by  means  of  ejector 
condensers  of  a  type  designed  by  the  author. 

Figs.  7  and  8  show  a  longitudinal  section  and  a  plan  of  the 
turbine  which  has  twenty-four  moving  wheels.  The  works 
tests  of  the  first  group  were  made  in  September,  1902,  with  the 
greatest  care.  The  condensation  was  made  for  these  tests  by 
means  of  a  surface  condenser  belonging  to  the  works,  so  that 
the  water  of  condensation  might  be  collected  and  measured. 
It  will  be  seen  that  the  vacuum  at  the  condenser  declined  as 
the  power  increased,  due  to  the  fact  that  the  condenser  was 
designed  for  machines  of  250  horse  power  only,  and  therefore 
was  of  insufficient  size  for  the  larger  volumes  of  steam. 

The  Tesults  show  that  a  turbine  developing  644  electric 
horse  power,  and  working  without  appreciable  superheat 
between  an  admission  pressure  of  156  lb.  absolute  and  an 
exhaust  presisure  of  I'S  lb.  (notably  higher  than  the  results 
given  by  good  condensers  in  practice),  has  given  the  reduced 
consumption  of  14-9  lb.  per  electrical  horse  power  at  the 
terminals;  the  combined  efficiency  for  the  set  being  then  59 


they  may  be  considerably  overloaded  without  difficulty.  Thus, 
in  the  case  of  the  machines  at  Penarroya,  which  were  designed 
for  500  horse  power,  they  have  been  able  to  develop  650 
electrical  horse  power,  and  the  output  could  have  been  raised 
even  still  higher  had  it  not  been  for  the  overheating  of  the 
commutators  of  the  dynamos.  In  our  machines  we  are  enabled 
to  take  an  overload  by  supplying  steam  to  a  distributor  more 
or  less  distant  from  the  inlet  in  the  series  of  successive  distri- 
butors. The  stop  valves  which  regulate  this  supplementary 
admission  can  be  moved  by  hand  or  controlled  mechanically 
by  the  governor.  The  second  group  was  submitted  to  a  com- 
petent committee  (consisting  of  Professors  Stodola,  Wyssling, 
and  Farny,  of  the  Ziirich  Polytechnicum),  and  this  commission 
found  the  figures  for  consumption  of  steam  a  little  higher 
(from  2  to  4  per  cent),  the  ampere  meter  broaight  from  Zurich 
having  given  somewhat  higher  readings  than  the  instruments 
standardised  by  the  central  laboratory  of  the  Ecole  superieure 
d'Electricite  in  Paris. 

These  sets  of  turbo-dynamos  for  direct  current  have  proved 
somewhat  unsatisfactory  in  practice,  owing  to  the  sparking 
of  the  brushes  occasioned  by  the  vibration  of  the  armatures. 
The  commutators  of  direct-current  dynamos  are,  as  is  well 
known,  the  delicate  parts  of  these  machines,  particularly  when 
they  have  to  run  at  such  a  great  angular  velocity  as  is  neces- 
sary if  direct  coupled  to  steam  turbines.  In  order  to  obtain 
sparkless  running  special  arrangerrbents  must  be  made  for 
absorbing  the  vibration,  but  it  is  very  difficult  to  maintain  in 
good  equilibrium  such  heterogeneous  bodies  as  the  armatures 
of  dynamos  consisting  of  bars  of  copper  which  become  slightly 
displaced  under  the  action  of  centrifugal  force  owing  to  the 
compression  of  insulating  material.  Special  arraJigements  for 
static  etjuilibrium,  and  also  for  dynamic  equilibrium  have  been 
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designed,  but  the  construction  of  the  armatures  is  still  always 
somewhat  delicate,  and  it  is  only  after  several  improvements 
that  it  has  been  possible  to  make  them  work  well.  At 
Peiiarroya  the  vibrations  were  caused  princijoallv  by  want  of 
level  between  the  bearings,  and  this  was  brought  about  by 
settlement  of  the  masonry  supporting  the  machine.  In  order 
that  bodies  in  rapid  rotation  upon  very  long  shafts  supported 
by  several  bearings  may  turn  easily  without  vibration,  it  is 
indispensable  that  the  principal  axis  of  inertia  of  each  part 
should  coincide  with  the  axis  of  rotation,  and  the  bearings 
must  be  in  correct  alignment.  In  spite  of  these  difficulties 
it  lias  been  possible  to  build  good  direct-current  dynamos  for 
direct  coupling  to  turbines,  and  when  the  voltage  is  high  the 
problem  is  simpler.  Owing  to  the  high  peripheral  velocity  of 
the  commutator  it  is  usually  necessary  to  employ  metallic 
brushes,  but  in  certain  cases,  notably  with  turbines  supplied 
by  steam  at  low  pressure,  when  the  angular  velocity  is  lower 
it  has  been  possible  to  use  carbon  brushes.  The  machine  at 
Bruay,  which  will  be  referred  to  later  on,  is  an  example. 
Among  other  sets  for  direct  current  built  by  Messrs.  Sautter- 
Harle  may  be  mentioned  one  of  500  horse  power  for  Huta- 
Bankowa  (Russian  Poland),  which  is  interesting  from  the  fact 
that  the  two  portions  of  the  turbine  and  the  two  dynamos 
were  built  on  two  parallel  shafts.  This  arrangement  offers 
the  advantage  that  one  of  the  halves  of  the  group  can  be 
used  if  the  other  is  accidentally  damaged. 

Tiirhine.i  with  Alternators. — -The  construction  of  generators 
for  two-phase  and  three-phase  current  for  direct  driving  by 
turbine.s  offers  much  less  difficulty  than  the  design  of  direct- 
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current  dynamos  for  the  same  purpose.  The  absence  of  the 
commutator  i-endei"s  possible  higher  angular  velocities  for 
alternators  than  for  direct-current  dynamos.  Three  types  of 
alternators  have  been  tried  successively — the  machine  with 
the  solid  rotor,  that  with  the  rotating  field  magnet,  and  that 
with  the  rotating  armature.  The  first  type  would  be,  from  a 
mechanical  point  of  view,  the  ideal  generator  for  coupling  to 
a  steam  turbine.  Unfortiinately,  from  its  design  it  is  impossible 
to  use  speeds  higher  than  1,500  revolutions  per  minute  for  a 
frequency  of  50  periods  per  second.  On  the  other  hand,  this 
type  of  machine  permits  much  greater  magnetic  leakage  than 
the  others,  and  this  necessitates  disproportionately  large  dimen- 
sions and  a  comparatively  low  efficiency.  These  circumstances 
are  unfortuuate,  for  the  alternator  with  the  solid  rotor  would 
permit  of  making  the  movable  part  of  very  solid  constriiction 
which  is  easy  to  balance  once  for  all,  and  thus  avoid  any  chance 
of  mishap.  It  is  on  these  grounds  that  ty^>es  of  alternators 
with  revolving  field  magnets  or  revolving  armature  are  in 
actual  use,  and  Messrs.  Sautter-IIarle  have  already  built  a 
great  number  of  them.  A  turbo  alternator  with  revolving  field 
magnets  to  develop  400  electric  horse  power  at  5,500  voltf  is 
now  Working  in  the  generating  station  of  the  Loire  Electricity 
Company.  The  moving  part  of  this  machine  makes  3,000 
revolutions  per  minute.  The  results  of  tests  have  been  as 
follow ;  — 

Pressure  of  steam    170  lb.  absolute. 

Back' pressure   of  the  exhaust    2  85  lb. 

Output  of  the  terminals    388  electric  horse  power. 

Back  pressure   of  the  exhaust    2'85  lb. 

Consumption  of  steam  per  electrical 

liorse  power,  including  excitation  ....  19'21b. 
Combined  efficiency    48  7  per  cent 

The  efficiency  obtained  could  have  been  much  improved  by 
increasing  to  a  slight  extent  the  dimensions  of  the  turbine,  which 
had  only  twelve  moving  wheels,  but  even  now  it  is  comparable 
with  turbine  sets  of  the  same  power  of  other  types.  Three 
similar  sets  working  with  superheated  steam  are  now  being 
constructed    for    the    factories   of   Pavin  de  Lafarge  at  Teil 


(Ardeche).  The  results  guaranteed  by  the  makers  arc  as 
follow:  — 


Pressure  of  steam  on  admission  to 

the  turbine    156  lb. 

Vacuum  in  the  condenser    26  in. 

Temjjerature  of  the  steam    270  dcg.  Can. 

Consumption  of  steam  per  electrical 
horse  power  at  tlie  terminals,  includ- 
ing   excitation    15  lb. 


All  these  different  machines  are  fitted  with  ejector  con- 
densers. 

A  machine  of  2,000  kilowatts  at  1,500  revolutions  per  minute 
would  have  a  turbine  efficiency  of  68  pei'  tent,  which  would 
enable  the  following  guarantee  to  be  given,  assuming  the  use 
of  superheated  steam  and  the  condenser  giving  a  very,  good 
vacuum,  which  it  is  easy  to  obtain  with  steam  turbines  in 
which  there  is  no  entrance  for  the  air;  — 


Pressure  of  stteam  on  admission  to 

the  turbine    200  lb. 

Vacuum  in  the  condenser    29  in. 

Temperature  of  the  steam    350  deg. 

Consumption  of  steam  per  horse 
power  hour  upon  the  shaft  of  the 

turbine    8'5  lb. 


This  is  a  far  better  result,  we  believe,  than  can  be  given 
Ijy  reciprocating  engines,  and  this  can  be  obtained  with  steam 
turbines  under  the  conditions  specified. 

Turbines  for  Vessels. — The  author  read  a  paper  on  the  25th 
of  March  last,  in  London,  before  the  meeting  of  the  Institution 
of  Naval  Architects,  upon  the  application  of  steam  turbines  to 
the  propulsion  of  vessels.  He  then  descril>ed  the  difficulties 
which  occur  in  the  application  of  turbines  to  the  propulsion 
of  vessels,  which  are  as  follow: — - 

1.  The  difficulty  of  adapting  screw  propellers  to  the  high 
speeds  of  rotation  of  the  turbines. 

2.  The  poor  efficiency  of  turbines  at  low  velocity. 

3.  The  inconvenience  of  the  combination  in  stopping  and 
approaching  quays. 

The  author  believes  that  the  best  solution  will  be  reached 
in  the  employment  of  a  reciprocating  engine  of  small  power, 
and  of  steam  turbines  coupled  to  independent  shafts,  so  that 
the  reciprocating  engine  would  always  be  working  at  any  speed 
of  the  vessel.  Then  each  type  of  machine  would  be  perfectly 
adapted  to  the  part  which  it  has  to  play,  and  excellent  results 
in  consumption  of  fuel  would  be  obtained  at  all  speeds.  The 
author  gives  below  a  short  account  of  the  actual  results 
obtained  by  turbines  in  the  propulsion  of  vessels. 

Torpedo  Boat  243. — The  equipment  of  the  French  torpedo 
boat  No.  243  with  steam  turbines  was  decided  upon  several 
years  ago,  in  1898.  The  French  Admiralty  wished  at  that  time 
to  make  experiments  upon  turbines  and  upon  the  working  bf 
multii)le  propellers.  In  order  to  reduce  the  costs  of  this  experi- 
ments as  far  as  possible  it  was  thought  desirable  to  make  use 
of  the  hull  of  an  ordinary  torpedo  boat,  but  great  difficulty 
was  found  in  making  room  for  the  turbines,  and,  moreover, 
the  propeller  shafts  were  placed  very  high  at  the  turbine  end, 
aUid  were  necessarily  considerably  inclined;  in  this  case  to 
11  deg.  from  the  horizontal.  The  back  supports  had  to  be 
considerably  increased,  and  therefore  the  total  resistance  of 
the  boat  was  much  greater.  All  these  conditions  are  extremely 
unfavourable,  and  the  screws  fixed  upon  the  inclined  shafts 
gave  a  very  bad  efficiency.  The  two  turbines,  each  of  a 
nominal  output  of  900  horse  power,  are  completely  indepen- 
dent of  each  other.  They  are  provided  on  the  exhaust  side 
with  a  single  moving  wheel  for  movement  in'  a  reverse  direc- 
tion. As  the  experiment  was  solely  made  to  see  if  the  instal- 
lation of  turbines  with  propellers  of  small  diameter  was  suit- 
able for  producing  in  a  vessel  a  speed  comparable  to  that  given 
by  a  reciprocating  engine,  the  backward  movement  of  the 
ti.rbine  was  willingly  sacrificed.  Very  careful  experiments 
have  been  made  with  this  machinery,  and  it  will  be  seen  from 
the  table  given  below  that  a  speed  of  21  knots  has  been  attained. 
It  is  quite  certain  that  if  the  shafts  had  not  been  set  at  such 
a  great  inclination  a  speed  of  24  knots  would  easily  have  been 
exceeded,  for  the  turbines  gave  an  output  somewhat  higher 
than  was  ex^pected. 

The  turbines  worked  in  a  most  satisfactory  manner,  as  is 
proved  from  the  numerous  reports  of  the  trials  made  under  the 
control  of  the  engineers  of  the  French  navy. 

(To  he  confirmed.) 


Lead  Poisoning  not  "an  Accident." — It  has  been 
decided  by  a  County  Court  Judge  that  it  is  impossible  to 
regard  lead  poisoning  contracted  during  at  term  of  years  as 
tin  accident  in  the  strict  sense  of  the  Workmen's  Compensation 
Act.  The  claim  was  made  by  a  majolica  paintress  at  one  of 
the  Stoke  Pottery  Works. 
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THE  ALLISCHALMERS-BULLOCK  5,000  H.P. 
ENGINE  AND  GENERATOR  AT  THE 
WORLD'S  FAIR. 

In  the  Machinery  Hall  of  the  St.  Louis  Exhibition,  U.S.A., 
there  is  erected  and  running  daily  a  Reynolds  combined 
horizontal  and  vertical  compound-condensing  engine,  liy  the 
Allis-Chahners  Company,  Wilwaukee,  Wis.,  coupled  direct 


to  a  Bullock  three-phase  electric  generator ;  and  through  the 
permission  and  courtesy  of  the  Allis-Chalmers  Company  we 
give  two  views  of  this  splendid  example  of  engine  and 
dynamo  construction. 

This  large  unit,  although  forming  an  important — if  not 
the  most  important — exhibit  of  its  kind,  serves  the  useful 
purpose  of  generating  and  supplying  current  for  the  decora- 
tive lighting  of  the  exposition  buildings  and  grounds,  the  load 
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consisting  of  the  equivalent  to  120,000  eight  candle  power 
incandescent  lamps.  When  worked  at  its  full  capacity  the 
engine  will  give  8,000  H.P. 

Before  describing  the  generator  it  will  be  well  to  give 
some  of  the  principal  dimensions  of  the  "  big  engine,"  as  it 
is  called. 

The  steam  pressure  is  1501b.  per  square  inch,  and  the 
revolutions  75  per  minute.  The  high-pressure  cylinder, 
which  is  horizontal,  has  an  internal  diameter  of  44  in.  The 
valves  are  in  the  cylinders,  and  both  valves  and  cylinders 
are  doub'e-ported,  The  low-pressure  cylinder  is  vertical, 
and  has  a  diameter  of  94  in.  It  has  side-pipe  connexions. 
The  valves  in  heads  are  double-ported,  the  heads  being 


brackets  for  H.P.  carrier  arms  and  regulator.  The  main 
shaft  is  forged  hollow,  and  made  from  open-hearth  steel. 
Its  diameter  at  flywheel  and  generator  hub  is  3  ft.  1  in., 
2  ft.  10  in.  at  main  bearing,  2  ft.  8  in.  at  outer  bearing,  and 
2ft.  Gin.  in  crank  hub.  The  hole  through  the  shaft  is 
16  in.  diameter,  and  the  total  weight  61,0001b.  The 
distance  from  centre  to  centre  of  bearings  is  18  ft.  4  in. 
Both  bearings  are  of  the  ball  and  socket  type,  the  main 
being  34  in,  by  60  in.,  and  the  outer  32  in.  by  CO  in. 
Crank  is  of  the  fantail  type,  made  of  cast  steel,  and  weighs 
32,000  lb.  Crank  pin,  nickel  steel,  20  in.  diameter  by  18  in., 
and  is  pressed  into  crank.  Pin  is  common  to  H.P.  and  L.P. 
engines;   the  LP.  connecting  rod  bearing  being  next  to 
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single-[  orted.  The  high-pressure  piston  rod  is  9  in.  diameter, 
and  the  low-pressure  10  in.  diameter.  The  steam  ports  of 
the  high-pressure  have  an  area  of  150  square  inches,  and 
the  low-pressure  712  square  inches;  whilst  the  exhaust  ports 
of  high-pressure  have  area  of  206  square  inches,  and  the 
low-pressure  area  930  square  inches.  The  stroke  of  engine 
is  5  ft.  The  bed  plate  is  17  ft.  by  11  ft.  6  in.  by  4  ft.  high, 
and  is  common  to  both  H.P.  and  L.P.,  the  low-pressure  frame 
and  slide  being  mounted  directly  upon  it.  The  H.P.  slide 
has  a  foot  resting  on  the  foundation  plate,  the  latter  being 
23ft.  S^'m.  long  by  3  ft.  3|-in.  wide  by  1  ft.  deep,  extending 
from  under  the  bed  plate  (to  which  it  is  fastened)  to  end  of 
foundation,  supporting  H.P.   slide  and  cylinder  and  the 


crank  face.  Crank-pin  bearing  is  20  by  9  for  each  cylinder 
and  makes  the  offset  for  H.P.  and  L.P.  cylinders  9  in.  The 
connecting  rods  are  made  of  open-hearth  steel,  with  solid 
crosshead  ends  and  strap  crank  ends.  The  crossheads  are 
made  of  cast  steel,  having  both  shoes  adjustable.  Shoes 
are  made  of  cast  iron  and  babbited.  The  crosshead  pins  are 
14  by  14,  are  made  of  open-henrth  steel,  fitted  into  cross- 
head  with  taper  fits,  and  held  in  place  liy  steel  jamb  nuts. 
The  piston  rods  referred  to  above  are  threaded  at  ends  to 
screw  into  crosshead,  and  are  held  by  steel  jamb  nuts. 
Bods  are  fitted  to  pistons  with  taper  fits,  and  held  by  steel 
nuts.  Pistons  are  of  the  usual  construction,  the  body  of 
H.P.  being  cast  steel,  and  the  jamb  ring  and  follower  cast 
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iron.  Face  of  sunk  ring  nnd  follower  are  made  of  cast  iron. 
Receiver  is  vertical,  fastened  to  L.P.  slide,  the  upper  part  of 
receiver  acting  as  the  steam  pipe  of  L.P.  cylinder,  no 
re-heater  being  used.  Valve  gears  of  both  cylinders  are 
designed  for  1  ng  range  cut-olf  under  control  of  the 
regulator.  The  steam  valves  of  the  H.P.  and  L.P.  cylinders 
are  driven  from  one  eccentric,  and  the  exhaust  valves  of 
both  cybnders  driven  from  one  eccentric.  The  regulator  is 
the  extra  heavy-weighted  type,  controlling  both  H.P.  and 
L.P.  cylinders,  equipped  with  an  electric  synchroniser,  haid 
lever  for  adjusting  cut-off  in  L.P.  cylinder,  and  belt  rider 
safetv  stop.  Flywheel  is  2.5  ft.  diameter,  and  weighs 
300,000  lb.  The  rim  is  30  in.  face,  33  in.  deep.  Wheel  is 
built  up  in  ten  segments,  an  arm  and  segment  of  rim  being 
cast  in  one  piece.  Revolving  parts  of  engine — crank  shaft, 
wheel,  and  generator — weigh  514,4001b.  Length  of  engine 
over  all  39  ft.  Height  of  engine,  above  top  of  foundation, 
39  ft.  2  in.  Condenser  is  of  the  Alberger  barometric  type. 
Exhaust  pipe  to  condi  user  is  36  in.  diameter.  In  exhaiist 
pipe,  near  condenser,  is  an  oil  separator.  H.P.  valves  are 
10  in.  diameter,  and  the  L.P.  16  in.  diameter.  H.P.  cylinder 
has  steam  and  exhaust  wrist  plates,  L.P.  cylinder  has  an 
exhaust  plate  only.  The  releasing  gear  is  of  the  usual 
Reynolds  type.  The  throttle  valve  on  H.P.  cylinder  is 
16  in.  diameter.  The  L.P.  steam  port  is  30  in.  diameter, 
and  the  main  exhaust  pipe  is  3  It.  diameter. 

The  engine  is  similar  in  build  to  those  already  supplied  by 
the  same  firm  to  the  Manhattan  power  station,  in  New  York 
City,  foi'  opeiatinyr  the  trains  on  the  elevated  railway.  The 
L.P.  cylinder,  however,  is  6  in.  larger,  making  it  the  largest 
engine  of  its  kind  ever  made.  As  space  will  not  permit  us 
to  conclude  the  article,  we  hold  over  particulars  of  the 
generator  for  our  next  issue. 

(To  be  continued.) 


HALF-LOAD  EFFICIENCIES. 

By  R.  M.  Neilson,  Wliit.Exhib.,  A.M.I.Mech.E. 
In  deciding  on  what  kind  of  prime  motor  to  install  for  any 
given  work,  it  is  necessary  to  compare  the  efficiencies  of 
the  different  motors,  and  thus  to  ascertain  whether  it  will 
be  most  advisable  to  adopt,  say,  a  gas  engine,  a  recipro- 
cating steam  engine,  or  a  steam  turbine.  It  is  not,  of 
course,  sufficient  in  most  cases  to  consider  only  the 
efficiency  at  full  load.  The  relative  value  of  efficiency  at 
full  load  depends  on  the  percentage  of  the  working  time 
of  an  engine  occupied  in  running  at  full  load ;  and  if  an 
engine  runs  for  only  a  small  fraction  of  its  working  time 
at  full  load,  the  efficiency  at  this  power  is  of  relatively 
small  importance. 

In  comparing  the  efficiencies  of  engines  of  different  kinds 
it  is,  therefore,  usual  to  consider  not  only  the  efficiency  of 
each  engine  at  full  load,  but  also  the  efficiency  at  half' 
load,  or  some  other  fraction  or  fractions  of  full  load.  This 
comparison  often  causes  misleading  results  to  be  obtained, 
due  to  an  incorrect  value  being  taken  for  the  half  load. 

The  rated  power  of  a  reciprocating  steam  engine  is 
usually  at,  or  just  over,  tlie  point  of  greatest  efficiency,  and 
is  considerably  below  the  ultimate  power  obtainable  from 
the  engine,  at  least  for  short  intervals.  With  a  steam 
turbine,  hcwever,  the  rated  power  is  usually  a  long  way 
below  the  ultimate  power,  and  the  efficiency  at  the  rated 
power  is  often  very  much  below  the  best  efficiency,  which 
occurs  at  a  power  above  the  rated  power.  Counting  from 
the  rated  power  downwards,  the  efficiency  of  a  steam 
turbine  usually  falls  away  very  much  more  rapidly  than 
that  of  a.  reciprocating  engine,  and  consequently,  if  we 
compare  a  turbine  with  a  reciprocating  steam  engine,  we 
usually  find  that,  while  at  the  full  rated  power  the  turbine 
equals  or  excels  its  reciprocating  rival,  at  half  the  rated 
load  it  has  a  much  poorer  efficiency.  This  really  proves 
nothing  of  importance  to  the  user.  To  find  which  type 
of  engine  will  suit  him  best,  the  user  (or  prospective  user) 
must  ignore  rated  values.    He  must,  instead,  decide  what 


size  of  reciprocating  engine  or  what  size  of  turbine  he 
wou^l  have  to  adopt,  and  then  compare  the  efficiencies  of 
these  engines,  wliich  may  be  of  diiferent  rated  powers. 
A  turbine  which  will  take  the  place  of  a  reciprocating 
engine,  rated  at  2,000  kilowatts,  may  itself  only  be  rated  at 
1,500  kilowatts ;  but  we  must  compare  the  efficiency  of  the 
reciprocating  engine  running  at  1,000  kilowatts  with  the 
efficiency  of  the  turbine  running  at  1,000  kilowatts,  and  not 
with  the  efficiency  of  the  turbine  running  at  750  kilowatts. 
This  is  of  great  itnportance.  The  efficiency  of  the  turbine  may 
keep  sliglitly  above  that  of  the  reciprocating  engine  for 
all  powers  above  1,000  kilowatts.  The  curves  of  steani 
consumption  per  horse  power  hour  of  the  two  engines  may 
cross  at  1,000  kilowatts,  and  the  cui-ve  for  the  turbine  then 
rise — that  is,  the  efficiency  fall — veiy  much  more  rapidly 
than  the  other.  To'  compare  the  reciprocating  steam  engine 
at  half  its  rated  load  with  the  turbine  at  half  its  rated  load 
may,  therefore,  give  a  very  misleading  result. 

In  comj^aring  gas  engines  with  steam  engines  (recipro- 
cating or  turbine)  still  more  misleading  results  may  be 
arrived  at  by  comparing  the  engines  according  to  their 
rated  powers.  A  gas  engine  is  usually  rated  at  or  near 
its  maximum  power,  and  is  therefore  unable,  like  a  steam 
engine,  to  take  a  (so-called)  overload.  It  follows  that  to 
get  the  same  range  of  load  with  a  gas  engine  as  with  a 
steam  engine,  from  the  maximum  power  downwards,  the 
gas  engine  must  work  at  a  less  fraction  of  its  rated  power 
than  the  steam  engine.  To  take  an  example,  suppose 
that  for  a  certain  purpose  a  load  varying  from  500  to  1,000 
H.P.  has  to  be  cai-ried,  but  that  thje  maximum  power  is 
only  required  for  short  intervals.  A  reciprocating  steam 
engine  rated  at  900  I.H.P.  "wUl  probably  suffice.  This  will 
give  a  rated  brake  horse  power  of,  say,  800  B.H.P.,  and 
probably  will  be  easily  able  to  supply  the  required  1,000 
B.H.P.  when  necessary.  If  a  gas  engine  is  to  be  supplied 
in  the  place  of  the  steam  engine,  the  smallest  that  can 
be  chosen  will  be  one  rated  at  1,000  B.H.P.  When  the 
gas  engine  is  giving  out  500  B.H.P.  it  is  consequently 
running  at  half  load,  while  the  steam  engine  giving  out 
500  B.H.P.  is  running  at  five-eights  full  load.  To  compare 
the  efficiencies  of  the  two  engines  both  at  half  their  rated 
load  is,  therefore,  not  making  a  fair  comparison. 

xVnother  cause  of  getting  misleading  results  in  comparing 
the  efficiencies  of  different  kinds  of  engines  at  fractional 
load  arises  from  the  means  adopted  for  me-asuring  the 
power.  The  power  of  a  reciprocating  engine  is  usually 
obtained  by  the  indicator,  while  that  of  a.  steam  turbine 
is  usually  obtained  by  measuring  the  electrical  horse  power 
generated  by  a  dynamo  coupled  to  the  turbine,  and  allowing 
for  losses  in  the  dynamo.  This  is  quite  satisfactoiy  so  far, 
but  a  mistake  is  often  made  in  assuming  that  an  increase 
of,'  say,  25  per  cent  in  the  steam  consumption  per  B.H.P. 
hour  of  a  steam  turbine  from  full  load  to  half  load  is  the 
same  as  an  increase  in  the  steam  consmnption  per  I.H.P. 
of  a  reciprocating  steam  engine  from  full  load  to  half  load. 
This,  of  course,  is  not  the  case,  as  the  frictional  losses  in 
a  reciprocating  steam  engine  are  almost  the  same  at  all 
loads,  and  therefore  the  brake  horse  power  is  a  much 
smaller  fraction  of  the  indicated  horse  power  at  half  load 
than  at  full  load. 


Wood  gas  i.s  used  in  the  power  plant  of  tlie  Montezuma 
Copper  Company  at  Nacozari,  Mexico,  to  drive  gas  engines. 
Tliere  are  eight  all  told,  of  the  Crossley  type,  18  o  in.  by  24  iu. 
in  cylinder  sizes,  each  belted  to  a  65  kilowatt  direct-current 
250  volt  generator.  The  gas  is  mauufactiired  iu  Loomis-Petti- 
bone  producers,  and  to  secure  an  adequate  firing  zone  in  the 
producer  a  bed  of  coke  is  emjDloyed,  as  it  was  feared  that 
apertures  might  be  burned  through  a  bed  of  charcoal  alone, 
allowing  tar  to  pass  through  rnitransformed  into  fixed  gas. 
The  analysis  of  the  gas,  given  by  Mr.  J.  Langton  in  a  paper 
before  the  American  Institute  of  Mining  Engineers,  is  as 
follows :  Carbon  monoxide  14  per  cent,  hydrogen  20  per  cent, 
marsli  gas  2  per  cent,  carbon  dioxide  16  per  cent,  oxygen  O'l 
per  cent,  nitrogen  47  7  per  cent.  Calorific  value  per  cubic 
foot  at  sea  level  and  60  deg.  Fah.,  132  British  thermal  units. 
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THE  USE  OF  STEEL  IN  AMERICAN  LOFTY- 
BUILDING  CONSTRUCTION.* 

{Concluded  from  page  CO.) 

The  absorption  of  steel  and  iron  in  steel-frame  structures  is, 
however,  not  confined  to  the  foundations,  eohunns,  floors,  and 
roofs,  as  the  following  particulars  (for  which  the  author  is 
indebted  to  Mr.  R.  P.  Bolton,  C.E.,  of  New  York)  abundantly 
prove. 

Ordinary  steel-framed  structures  absorb  in  their  sanitary, 
water  supply,  heat,  hydraulic  power,  gas,  and  electric  conduits 
some  15  miles  of  piping.  Larger  structures  absorb  20  to  30 
miles'  mn,  and  hotels  and  apartment  structures  absorb  consider- 
ably more;  the  pipes  average  in  weight  from  3J  to  4  tons  per 
mile  run. 

In  the  Anconia  Apartment,  steel-frame  structure.  New  York, 
there  is,  according  to  Mr.  Boltcm,  no  less  than  205  miles  of  all 
kinds  of  piping,  ranging  from  16  in.  to  ^in.  diameter.  The 
sanitary,  hot,  and  cold  water  equipment  of  this  building 
absorbed  nearly  16  tons  of  screwed  fittings,  elbows,  tees,  etc., 
and  many  thousands  of  valves  were  used  in  addition. 

Besides  the  piping,  steel  and  iron  in  some  merchantable  forn; 
is  absorbed  in  the  construction  of  tanks,  pits,  vents,  drums. 
There  ai'e  the  lofty  smoke  stacks  of  steel  or  W.I.  plate.  The 
smoke  stack  of  the  Anconia  building  varies  from  6  ft.  to  2  ft. 
Gin.  diameter,  and  is  300ft.  in  height,  made  of  plates  fin.  to 
■'^/,,  in.  thick.  The  smoke  stack  of  the  Bowling  Green  building, 
New  York,  is  225  ft.  high,  has  an  area  of  28  square  feet,  made 
of  plates  varying  between         and  No.  8  W.G. 

The  absorption  of  steel  in  the  mechanical  equipment  of  steel- 
framed  lofty  structures  will  perhaps  be  understood  when  the 
proportions  of  the  machinery  required  for  working  the  elevators 
or  lifts,  and  providing  the  steam  heat,  are  defined.  Here  are 
some  examples:  — 

The  boiler  power  of  the — 


1.  Bowline;  Green  offices  with  9  hTdraulic 

2.  R.  G.  Dun  building       ,,    6  electric 

3.  Hudson       „  „    4  hydraulic 

4.  Central  Bank  building  „    5  „ 

5.  Lords  Court  „    5  electric 

6.  German  American        ,,  5 


ifts  =  720  liorse  power. 
,,  =  600  horse  power. 
„  =  500  horse  power. 
„  =  460  horse  power. 
,,  =  420  horse  power. 
,,    =  320  horse  power. 

The  lift  or  elevator  car  miles  per  hour  varies  from  8  to  20. 

The  number  of  electric  lights  varies  from  2.800  to  6,200. 

According  to  Mr.  Bolton,  the  mechanical  equipment  of  a  16- 
storey  steel-framed  office  building,  basement  and  sub-basement, 
of,  say,  6,000  square  feet  of  renting  area  per  floor,  will  cost 
some  ^817. 000,  of  which  the  component  parts  are  made  up  as 
follows  and  given  in  percentage  of  cost: — 

,34'5  per  cent  cost  of  lifts  or  elevators — four  in  number. 


173 
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11-7 
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100 
1-5 


steam-heating  appliances, 
sanitary  arrangements, 
electric  wiring  and  switchboard, 
boiler  plant, 
engines  and  generators, 
cliimney. 


The  mechanical  equipment  of  a  first-class  steel-frame  structure 
includes  the  provision  for  ventilation,  heating,  fire  protection, 
refrigeration,  electric  lighting,  telepbone,  and  electrical 
services — power  provision  for  lift  or  for  elevator  service — all 
requiremeuts  involving  in  some  measure  the  use  of  steel  and 
iron. 

Importance  op  the  Kxowled&e  of  the  System  on  the 
PART  OP  the  Iron  and  Steel  Manx;pactt;rer. 

In  the  United  States  the  new  system  has  practically  revolu- 
ticnised  the  professional  conetructional  organisation ;  the 
engineer,  steel  framework  designer,  and  the  ironworks'  have 
partially  di.splaced,  for  the  constructional  services,  the  architect 
and  the  timber  yard.  The  engineer  and  the  architect  have 
joined  force.s  with  the  ha,ppiest  results — science  and  aesthetic 
art  being  thus  associated.  The  new  system  of  construction  lias 
not  been  adopted  in  Great  Britain,  except  in  a  very  tentative 
way.  and  for  buildings  of  some  four  to  five  storeys  only. 

An  examination,  whenever  an  opportunity  occurs,  of  the 
details  of  the  steelwork  structural  system  will  soon  convince 
iron  and  steel  makers  that  they  will  probably  benefit  by 
becoming  interested  in  watching  and  aiding  the  new  develop- 
ment, which  puts  their  product  on  such  a  high  plane  of  utility. 

The  steel-framed  structural  system  penults  a  considerable 
part  of  the  mechanical  work,  involved  in  fitting  together  the 
different  elements,  to  be  carried  on  at  the  iron  or  steel  works. 
This  is  the  method  adopted  in  the  United  States. 

The  mechaJiieal  work  of  fitting  is  divided  into  two  branches, 
diiTerentiated  by  the  terms  shop  and  field  work. 

*  Paper  tend  by  Mr.  B.  H.  Thwaite,  A.M.I.C.E.,  before  the  Iron  .ind  Steel  Insti- 
tute, May,  1904. 


The  diagram,  fig.  G,  shows  the  graphic  method  of  defining 
which  is  shop  and  which  is  field  work.  The  columns,  brackets, 
gussets,  and  other  steel  support  attachments  are  as  far  as 
possible  riveted  up  before  they  leave  the  manufacturer's  works, 
girders  are  cut  to  length,  and  all  holes  cored,  drilled,  or 
punched:  in  fact,  every  part  of  the  work  is  designed  to  secure 
rapidity  in  working  constructions  with  tlio  minimum  degree  of 
transport,  etc.  When  the  steel  columns  and  girders  arrive  at 
the  site*  they  are  then  ready  for  immediate  attachment;!  the 
result  is  a  speed  of  erection  that  to  Europeans  appears  to  be 
little  short  of  marvellous.  The  examples  presented  of  the 
rapidity  of  construction  are  sufficiently  convincing;  a  20-storey 
building  may  be  erected  in  less  than  six  months;  buildings 
have  been  erected  at  the  rate  of  one  storey  complete  in  a 
fortnight. 

The  objections  raised  against  the  use  of  steel  by  European 
architects  challenge  the  consideration  of  the  members  of  this 
institute.  It  will,  however,  be  realised  on  a  close  perusal  of 
this  pap?r  that  the  difficulties  enumerated  by  Prof.  Atchison, 
and  which,  if  not  removed,  will  tend  to  deter  British  and 
European  architects  from  following  tlie  bold  lines  of  construc- 
tion laid  down  by  their  American  brethren,  are  after  all  more 
imaginary  than  real.    For  instance,  it  is  found — 

(I)  That  the  dilation  of  the  curtain,  or  covering  masonry  and 
brickwork,  and  its  joints,  as  well  as  the  concrete,  constituting 
the  non-metallic  elements  of  the  lofty  frame  structures, 
corresponds  sufficiently  near  to  that  of  the  metallic  element. 
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(2)  By  covering  the  columns  or  embedding  them  in  Portland 
cement  or  in  concrete,  inside  a  fire-guard  of  terra-cotta,  it  is 
found  that  the  danger  from  fire  contact  is  satisfactorily 
obviated,  and  atmospheric  moisture  cannot  condense  on  the 
metallic  surface,  and  oxidation  is  prevented  besides,  providing — 

(3)  The  physical  proportions  that  correlate  to  the  desired 
extent  with  the  artistic  sense  born  of  Greek  architectural  pro- 
portions, in  which  stone  or  marble  constitute  the  elements  of 
support  and  strength. 

The  JilsTHBTic  Qufstion. 

It  has  been  shown  that  the  artistic  objection  to  the  slender 
cast  or  steel  columns  disappears  once  they  are  fire-guarded  with 
refractory  materials.  Tliere  is  a  deeper  objection  to  the  pro- 
portions of  the  lofty  steel-frame  construction  tn  hloc.  The 
.sense  of  proportion,  which  is,  of  course,  the  product  of  one's 
environment,  is  offended  by  the  buildings  in  which  the  height 
is  so  much  greater  than  the  width  or  breadth,  but  it  is  remark- 
able how  soon  the  sense  of  proportion  becomes  broadened  in 
contact  with  the  finest  examples  of  the  steel-framed  structures, 
and  til;'  British  architect,  Mr.  M'Alister,  is  not  alone  in  his 
adiiiissinn  that  his  dislike  at  a  distfl.nce  of  the  width  of  the 
Atlantic  was  transformed  into  delight  and  fascination  in  close 
intimacy  with  the  lofty  structural  giants  of  Manhattan  Island. 

Another  British  architect.  Prof.  Beresford  Pite,  has  quite 
recently  made  a  striking  architectural  proposal,  in  which  he 
employs  the  steel-frame  system  in  the  re-building  of  St. 
Bartholomew's  Hospital,  which,  it  is  suggested,  shall  have  ^ 
height  of  370  ft.  above  the  street  curb. 

Rapidity  op  Construction. 

.\nyone  who  is  acquainted  with  the  methods  in  use  in  Europe 
knows  that  the  constniction  of  a  building  of  any  importance 

^  Racli  storov  bears  itn  own  wei^bt.  The  pchetoe  of  distribution  of  weight  is 
botli  scientifically  and  matheraatically  true.  E-icb  .siinnortinar  column  is 
de.i^igned  to  bear  a  specific  weight,  sometimes  as  much  as  3,000.0001b. 

t  It  Is  Colonel  .Tennev's  prnctice  to  have  the  beams  and  other  structur.al 
metfllic  elements  simply  oiled  and  painted  at  tbo  mill,  as  all  assembling  of  the 
steel  elements  is  done  with  hot  rivets  ;  most  of  the  painting  is  done  after 
erection. 
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involves  thi^  disfigurement  of  the  street  by  external  scaflfolding, 
and  the  disorganisation  of  a  business,  if  the  work  is  one  of 
re-construction,  for  periods  of  one  or  two  years,  if  not  more. 
The  new  steel-framed  system  of  construction  enables  the  storey 
of  a  building  to  be  erected  in  one  week,  which  would  involve  at 
least  a  month's  time  if  constructed  in  the  ordinary  way,  and 
this  four-fold  rapidity  of  construction  is  performed  with  the 
least  jiossible  discomfort  to  neighbouring  residents  or  to  street 
traffic;  moreover,  the  superior  erecting  speed  has  its  recompense 
in  the  early  rent-earning  capacity  of  the  building. 

In  the  ordinary  system,  in  which  the  masonry  walls  carry 
the  floors,  or  part  of  them,  only  one  set  of  masons  or  brick- 
layers can  be  employed,  but  in  the  steel-frame  system,  in  which 
each  steel-framed  floor  and  its  columns  carries  its  outside  and 
partition  walls,  two  sets  of  masons  can  be  engaged  in  building 
these  walls  on  different  floors  concurrently. 

Guarding  Against  the  Effect  of  Steel  anb  Iron 
Flame  Contact. 

The  two  main  requirements  that  the  steel-frame  structural 
system  must  fulfil,  in  addition  to  its  adequate  support  of  the 
floors,  walls,  and  roof,  are  a  satisfactory  resistance  to  the 
effect  of  flame  contact,  and  ability  to  meet  the  eifect  of  violent 
wind  strains  or  forces. 

The  term  "  fire-proofing  "  is  still  applied  to  some  of  the  modern 
steel-frame  structures,  but  it  is  a  misnomer,  because  no  system 
of  construction  can  be  said  to  be  actually  fireproof ;  the  author 
could  easily,  and  has,  secured  flame  temperatures  that  melted 
silica  bricks  like  water,  but  such  temperatures  could  not  occur 
under  ordinary  fire  conditions,  and  to  members  of  the  Iron  and 
Steel  Institute  the  statement  that  it  is  possible  to  secure  a 
steel-frame  refractory-guarded  type  of  construction  that  will 
resist  the  effects  of  ordinary  fires  without  collapsing,  even 
when  the  stored  contents  of  such  buildings  are  being  utterly 
destroyed  by  such  fire,  will  be  accepted  as  correct.  That  the 
best  modern  types  of  steel-framed  construction  will  secure 
all  that  can  be  reasonably  demanded  as  a  fire-resisting  qualifica- 
tion is  demonstrated  by  the  evidence  culled  from  the  reporta 
of  the  disastrous  fires  at  Baltimore,  Rochester,  and  elsewhere. 
Out  of  these  terrible  conflagrations  one  fact  lias  risen.  Phoenix- 
like,  from  the  ashes  of  these  disasters — c.r/.,  that  if  steel-frame 
lofty  structures  are  built  in  accordance  with  the  best  practice, 
they  are  almost  as  resisting  to  internal  fire  effects  as  is  a  blast 
furnace.* 

One  building  in  Chicago  had  stored  in  it  no  less  than  80,000  ft. 
of  oak  lumber;  the  materials  caught  fire  and  were  entirely 
destroyed,  but  both  the  steel  frame  and  tiled  arches  emerged 
from  the  fiery  ordeal  practically  uninjured. 

Tlie  granite  steel-fra.me  building  at  Rochester,  according  to 
Mayor  Cutler,  resisted  the  fire  effects  of  the  recent  conflagration 
remarkably  well.  With  the  exceiption  of  a  small  portion  of  the 
east  wall,  all  the  rest  of  the  walls  are  in  almost  as  good  con- 
dition as  before  tJie  fire,  and  25  per  cent  depreciation  would 
amply  comipcnsate  for  the  loss.  The  gra.nite  steel-frame  build- 
ing was  in  the  centre  of  the  recent  fire  zone,  and  was  surrounded 
by  veritable  tinder  boxes  of  buildings,  for  which  it  acted  like 
a"  chimney,  the  building  being  subject  to  an  environment  of 
flames  for  no  less  than  36  hours.  It  was  found  after  the  fire 
that  the  terra-cotta  fireguards  round  the  cast-iron  columns  were 
still  intact ;  the  terra-cotta  material  established  its  position  as 
the  ne  plus:  ultra  material  for  guarding  iron  and  steel  from 
flame  damage. t 

Mr.  Parsons,  an  American  engineer,  has  leported  on  the 
recent  terrible  disaster  at  Baltimore.  He  reports  that  all  the 
modern  well-designed  steel-frame  buildings,  in  which  the  steel 
was  properly  fire-guarded,  had  come  out  of  the  conflagration 
practically  unscathed  and  intact.  There  were  a  number  of  lofty 
steel-frame  structures  from  12  to  18  storeys  in  height  within 
the  tire  zone;  everythinof  combustible  within  them  was  utterly 
destroyed,  but  the  buildings  still  remained  unburned,  or,  as  ho 
reported,'  practically  unscathed  and  untouched. 

All  the  buildings  having  non-fire-euarded  iron  beams  and 
columns  were  destroyed,  the  remains  being  a  chaotic  mass  of 
bricks,  twisted,  warped,  and  broken  iron. 

Experience  shows  that  hard-burnt  fireclay  and  porous  terra- 
cotta floor  arches  and  columns  and  beam  fire-guards  are  by 
far  the  best. 

Evidence  was  not  wanting  of  the  danger  of  relying  on  un- 
guarded steel  and  iron  in  building  structures  at  the  Baltimore 
disaster. 

In  fire-guardinor  construction  there  is,  of  course,  a  considerable 
fiugmentation  of  the  weight  to  be  carried  by  floors  and  columns 
by  the  fire-guarding  arrangements. 

"The  prejudice  in  Europe  nnd  Great  Britain  asrainst  the  lofty  fteel-'ratno  eoii. 
stniction  is  only  too  evident  frntn  the  character  of  the  references  in  the  public 
press  :  one  woiild  asfunne  from  the  nuV^lished  cahlfd  reports  concernins:  the 
lecent  crrcat  fires  a^  Baltimore  and  T?ochester,  U.S.A.,  that  they  are  almost 
responsible  for  the  extent  of  the  disasters  in  the  two  cities,  and  that  the  f  ystem 
from  a  fire- resisting  poin*"  of  view  is  a  failure. 

t  One  lesson  to  be  learnt  from  thd  Rochester  disaster  is  that  the  elevator  or  lift 
wella  should  be  enclosed  in  brick  on  terra-cotta  walls  ;  no  open  ironwork  should 
be  permitted. 


Mr.  Eiffel  has  long  ago  claim?d  that  Portland  cement  covered 
iron  does  not  rust,  and  properly-made  concrete  is  also  an 
excellent  preservative  against  corrosion,  but  the  steel  or  iron 
should  be  unpainted  and  thoroughly  cleaned  from  scales  and 
rust. 

Steel  joists  have  been  removed  from  buildings  after  doing 
service  for  many  years,  but  having  been  guarded  with  Portland 
cement,  their  deterioration  was  an  entirely  negligible  quantity.* 

The  author  trusts  that  his  paper  will  inspire  an  appreciation 
of  a  system  of  construction  that  relies  for  its  success  upon 
structural  steel  and  iron,  and  which,  if  adopted  in  this  country 
and  in  Europe  in  any  way  like  the  measure  of  its  adoption  in 
the  United  States,  cannot  fail  to  benefit  every  branch  of  the 
iron  and  steel  industry. 


HIGH-SPEED  ELECTRIC  RAILWAY  EXPERI- 
MENTS ON  THE  MARIENFELDE-ZOSSEN 
LINE.t 

In  March,  1892,  Mr.  Wilhelm  von  Siemens  gave  instructions  to 
have  a  short  experimental  line  constructed  at  the  works  of 
Siemens  and  Halske  in  Charlottenburg,  and  to  try  a  20  horse 
power  three-phase  motor  on  it.  Tlie  line  was  360  m.  long, 
with  a  curve  of  40  m.  radius  and  70  m.  long  about  the  centre, 
the  whole  line  being  practically  level.  The  current  was  supplied 
by  a  50  horse  jjower  three-phase  machine,  type  R.  32/26,  and 
between  two  terminals  of  the  same  a  difference  of  potential  of 
500  volts  to  600  volts  was  kept  constant.  At  the  end  of  July 
the  motor  c:ar  was  finished,  and  it  vras  successfully  tried  on  the 
2nd  August,  when  loaded  with  3,000  kil.  At  starting,  the 
motor  was  connected  triangle  fashion,  and  afterwards  star 
fashion,  running  1,400  revolutions  per  minute  when  the  car  was 
travelling  at  a  speed  of  22'5  km.  per  hour.  The  movement  was 
transferred  from  the  motor  to  the  wheels  by  worm  gear  at  the 
rate  of  11  to  1. 

Encouraged  by  the  results,  Messrs.  Siemens  and  Halske 
formally  applied,  on  October  29th,  1892,  to  the  Government  for 
permission  to  equip  from  40  to  50  km.  of  some  imperial  rail- 
way near  Berlin,  in  order  to  investigate  experimentally  the 
possibility  of  working  the  ordinary  railways  by  means  of 
electricity.  They  proposed  to  place  transformers  along  the  line, 
from  which  a  low-pressure  current  would  be  supplied  to  the  cars, 
and  they  explained  their  desire  for  such  a  long  line  by  their 
intention  to  run  the  cars  at  a  speed  of  from  60  to  70  km.  per 
hour.  On  November  12th,  1892,  the  Grovernment  declared  its 
readiness  to  take  the  proposal  into  serious  consideration  after 
the  experimental  line  had  been  inspected  by  experts.  Their 
visit  took  place  on  the  2nd  December,  but  on  the  22nd  Decem- 
ber the  aipplication  was  declined,  as  tJie  experts  had  not  been 
satisfied  with  the  method  of  collecting  the  current  from  the 
conductor  along  the  line. 

In  the  experimental  line  two  overhead  wires  were  used,  the 
rails  forming  the  third  conductor,  and  the  Government  experts, 
as  well  as  some  of  the  engineers  of  Messrs.  Siemens  and  Halske, 
considered  such  a  system  as  inapplicable  to  full-sized  railways. 
The  consequence  of  this  attitude  was  another  long  pause  in  the 
development,  until  five  years  later,  when  Mr.  Wilhelm  von 
Siemens  initiated  further  experiments,  in  which,  however,  high- 
tension  currents  were  to  be  supplied  to  the  car.  His  view  was 
that,  for  great  distances,  the  weight  of  the  collectors  had  to  be 
kept  as  low  as  possible,  and  that  they  would,  for  this  reason, 
not  be  suitable  to  carry  heavy  currents;  consequently  the  tension 
had  to  be  kept  as  high  as  circumstances  would  permit  in  order 
to  allow  sufficient  energy  beinpr  transmitted  to  the  car. 

A  waste  piece  of  land  near  Gross  Lichterfelde  was  placed  at 
the  disposal  of  Messrs.  Siemens  and  Halske  by  the  parish,  and 
they  built  a  short  line,  about  1,800  m.  long^  of  normal  gauge, 
in  1898,  equipping  it  with  throe  overhead  conductors  for  three- 
phase  current  of  either  750  volts,  2,000  volts,  or  10.000  volts. 
At  first  the  conductors  were  carried  by  insulators,  each  fastened 
to  a  movable  wooden  arm,  and  the  current  was  cnllec'ced  bv  a 
horizontal  bar,  turning  round  a  hoiizontal  pivot  and  pressed 
bv  a  spring  from  above  against  the  conductor.  When  the  speed 
of  running  was  increased,  these  horizontal  bars  jumped  at  the 
insulators,  and  caused  so  much  sparking  that  this  arrangement 
had  to  be  abandoned. 

In  re-building  the  line  the  three  conductors  were  placed 
vRtically  one  above  the  other,  ait  a  distance  of  1  m..  and  the 
in«ula+ors  to  which  they  were  attached  were  supported  by  an 
elastic  cord  stretched  between  the  two  ends  of  a  channel  iron 


*The  author  was  br'ught  into  communication  some  26  years  ago  with  the 
then  official  architect  of  the  Cathedral  of  St.  Mark.  Venice,  in  reference  to  the 
threatened  collapse  of  the  famous  nusaic  nortion  of  the  f:i(;ade  of  Ibis  beautiful 
buildin?.  On  examination  it  was  found  that  the  mosaic  work  was  anchored  to 
the  bickin?  of  masonry  by  iron  tie  bolts  ;  these  by  the  effects  of  oxidation  had 
become  enlarged,  and  had  fractured  the  masonry  backing,  thns  endangering  the 
mosaic  facade.  Probably,  then,  tie  bolts  were  the  only  elements  of  iron  in  the 
entire  structui c. 

t  Abstract  of  a  paper  read  before  the  Institution  of  Electrical  Engineers  by 
Mr.  Alexander  Si;mens,  on  May  26th,  1901. 
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bent  in  the  form  of  an  ellipse  and  fastened  to  the  poles.  The 
collectors  were  also  modified,  each  consisting  of  a  horizontal 
arm,  turning  round  a  vertical  pivot,  imd  carrying  a  vertical 
bow  sliding  along  the  conductor,  a  spring  pressing  the  ann 
against  the  conductor.  This  arrangement  was  eventually  found 
satisfactory  for  the  highest  speeds  attained. 

While  it  was  pos.^ible  to  settle  by  the  experiments  on  this 
short  line  a  suitable  foi-m  of  collector  amd  a  reliable  construc- 
tion of  the  overhead  conductors,  it  became  obvious  that  for 
trials  at  greater  speeds  the  assistance  of  the  railway  department 
of  the  Government  was  indispensable.  In  the  course  of  negotia- 
tions to  obtain  this,  the  scope  of  the  proposed  trials  was 
widened  in  so  far  that  the  co-operation  of  other  firms  was  secured 
by  the  formation  of  the  "  Studiengesellschaft  fuer  elektrische 
Sohnellbahiien,"  ooi  October  lOtli,  1899.  This  syndicate  consists 
of  the  Deutsche  Bank,  Delbriick  Leo  and  Comi^any,  National 
Bank,  Jacob  S.  H.  Stem,  A.  Borsig,  Phil.  Holzmann,  Friedrich 
Krupp,  V.  d.  Zypen  and  Charlier,  Allgemeine  Elektrizitats 
Gesellschaft,  and  Siemens  and  Halske. 

The  War  Office  placed  their  single  line  between  Zossen  and 
Marienfelde  at  the  disposal  of  the  syndicate,  and  the  president 
of  tire  Imperial  Railway  Office  became  its  chairman.  Each  year 
the  syndicate  has  published  a  report  of  the  trials  of  the  pre- 
ceding year,  and  all  the  data  given  in  this  paper  are  taken  from 
these  official  reports,  unless  another  source  of  information  is 
specially  mentioned. 

The  permanent  way  of  the  military  line  consisted  of  rails 
weighing  33'4  kg.  per  m.,  placed  on  iron  and  partly  on  wooden 
sleepers,  and  its  condition  was  such  that  no  grea.ter  speed  than 
80  km.  per  hour  was  allowed  on  it.  In  the  first  instance  this 
was  improved  by  re-laying  about  800  rails  of  13  m.  each, 
increasing  the  number  of  sleepers  by  4,000,  and  adding  broken 
stone  ballast  to  the  extent  of  4,000  cub.  m.  This  work  was 
finished  and  the  line,  23  km.  long,  ready  for  the  trials  on 
September  3rd,  1901,  when  the  ofiicial  inspection  was  satisfac- 
tory. At  the  same  time  electric  contacts,  to  be  actuated  by 
the  wheels,  were  placed  at  500  m.  distance  from  each  other  all 
along  the  line,  and  a  registering  apparatus  at  MaMow  Station 
was  connected  to  them,  so  'uhat  the  speed  of  the  cars  could  be 
verified  there. 

The  overhead  conductors  along  the  line  were  constructed  by 
Siemens  and  Halske  practically  in  the  same  way  as  the  line  at 
Gross  Lichteafelde,  with  a  device  added  to  earth  the  line  in 
case  a  conductor  should  break.  At  every  insulator  a  metallic 
loop,  about  30  cm.  in  diameter,  extending  horizontally  towards 
the  pole,  is  connected  to  the  conductor,  and  a  vertical  copiper 
wire  passes  through  the  centre  of  the  loops,  the  copper  wire 
being  efficiently  connected  to  the  running  rails  and  through 
them  to  zero  point  of  the  three-phase  generators,  the  rails 
being,  in  addition,  connected  to  metal  earth  plates  at  interrals 
of  1  km.  Any  interruption  of  a  conductor  brings  it,  therefore, 
at  once  into  contact  vnth  earth,  and  prevents  any  accident 
by  shock  from  the  falling  conductor.  The  efficiency  of  this 
arrangement  was  tested,  both  intentionally  and  by  an  accident, 
when  the  conductor  fell  on  an  official,  but  in  both  cases  the 
earthing  seri'od  as  an  absolute  protection.  Tlie  line  is  fitted  at 
every  km.  with  means  of  adjusting  the  strain,  kept  at  about 
1,000  kgs.,  and  with  lightning  discharges  of  the  horn  pattern. 
At  a  distance  of  about  1  km.  from  Marienfelde  (km.  8-.5)  the 
feeding  line  from  the  generating  station  Oberspree,  13  km. 
distant,  and  built  by  the  A. E.G.,  is  joined  to  the  line  along  the 
railway  by  a  main  switch. 

Two  carriages  were  built  for  the  trials  by  v.  d.  Zypen  and 
Charlier,  of  Cologne,  constructed  and  fitted  as  corridor  carriages 
in  accordance  with  the  rules  of  the  German  Railway  Union.  One 
of  these  cars,  called  "  A,"  was  furnished  with  its  electrical 
outfit  by  the  Allgemeine  Elcktricitats  Gesellschaft,  and  has 
been  described  by  Mr.  Lasche,  as  stated  above,  while  the 
other  was  fitted  out  by  Siemens  and  Halske,  and  has  been 
described  by  Dr.  Reichel  {Eleklro-technische.  Zeitschrift,  1901, 
p.  671) ;  in  the  reports  the  latter  is  called  "  S."  Both  cars 
carry  the  collectors,  tested  and  approved  of  in  the  experiments 
■of  Siemens  and  Halske  at  Lichterfelde,  with  this  modification, 
that  in  the  "  A "  car  each  collector  is  carried  by  its  own 
standard,  while  in  the  "  S  "  car  one  sd;andard  carries  all  the 
three  collectors.  There  are  two  groups  of  three  collectors  on  each 
car.  These  cai-s  were  delivered  on  the  experimental  line  in  the 
beginning  of  September,  1901,  and  at  first  were  drawn  by  loco- 
motives, so  as  to  ascertain  whether  all  their  parts,  especially 
the  brakes  and  springs,  were  properly  adjusted,  and  to  study 
the  mechanical  behaviour  of  the  collectors  and  conductors. 
Observations  were  also  made  as  to  the  relative  movements  of  the 
bogies  and  the  carriatges.  A  final  inspection  was  made  on  the 
1st  of  October,  and  the  permission  to  start  running  the  cars 
by  electricity  was  given  subject  to  certain  conditions  to  ensure 
safety. 

On  the  3rd  and  4th  October,  1901,  the  conductors  along  the 
line  were  officially  inspected  and  tested  under  pressure,  and 
on  the  7th  October  the  electric  current  was  for  the  first  time 
turned  on  to  the  cars. 

The  technical  committee  of  the  syndicate  had  settled  on  the 


24th  September  that  the  trials  should  be  undertaken  in  such  a 
manner  as  to  ascertain:  (1)  The  highest  safe  speed  on  the 
line;  (2)  the  proper  construction  of  the  permanent  way;  (3) 
the  most  advantageous  construction  of  the  car;  (4)  the  most 
suitable  electrical  outfit;  (5)  the  amount  of  energy  at  the  various 
speeds ;  (6)  the  cost  of  working. 

To  obtain  the  necessary  data,  each  car  has  been  fitted  with  the 
following  instruments:  (1)  A  speed  indicator  for  the  driver; 
(2)  a  speed-registering  apparatus;  (3)  an  acceleration  indicator; 
(4)  a  voltmeter;  (5)  an  ammeter;  (6)  a  wattmeter;  (7)  a  phase 
indicator;  (8)  a  pyrometar;  (9)  air-pressure  indicators. 

Tlie  speed  indicator  registers  the  kilometres  per  hour,  and  is 
checked  by  the  speed-registering  apparatus  on  the  car  and  by 
the  instrument  at  Mahlow  Station,  where  the  position  of  the 
car  is  indicated  every  500  metres  by  the  wheel  contacts  along 
the  line.  Of  the  greatest  importance  are  the  observations  in 
connection  with  the  brakes,  both  as  regards  the  time  and  the 
distance  taken  to  bring  the  car  to  a  standstill  after  it  had 
attained  certain  speeds.  At  the  generating  station  in  Oberspree 
suitable  instruments  for  regist-ering  volts  and  amperes  were 
connected  to  the  feeder,  so  as  to  check  the  apparatus  on  the 
cars. 

Four  sets  of  trials  were  to  be  run:  — 

(1)  Starting  and  braking  experiments  up  to  a  speed  of 

100  km.  per  hour. 

The  generating  station  to  supply  current  at  25 
periods  and  the  motors  to  receive  current  only  long 
enough  to  attain  the  prescribed  speed,  when  the 
current  is  to  be  cut  off  and  the  brakes  are  to  be 
applied. 

(2)  Running  at  an  equal  speed,  with  current  of  25  periods, 

first  fr<mi  station  to  station  and  afterwards  along  the 
whole  line,  with  resistances  in  circuit  so  as  not  to 
exceed  the  prescribed  speed. 

(3)  Similar  experiments  as  under  (1)  and  ^2),  but  with 

currents  of  higher  periods  for  speeds  from  100  to 
130  km.  per  hour. 

(4)  Running  with  currents  of  45  periods  at  speeds  exceeding 

130  km.  per  hour. 

The  two  cars  were  to  be  used  on  alternate  days,  and  no 
increase  in  speed  was  allowed  unless  everything  had  worked 
satisfactorily  at  the  last  speed. 

On  October  8th,  1901,  the  "  S  "  car  made  its  first  run  between 
the  carshed  and  km.  10"5,  but  while  the  current  was  on  the 
signalling  apparatus  of  the  State  Railway  and  of  the  Military 
line  were  sufficiently  affected  to  require  the  construction  of 
metallic  returns  along  the  whole  line.  This  was  finished  in 
time  for  the  regular  runs  of  both  cars,  to  commence  on  the  14th 
October,  and  they  were  continued  until  the  30th  November, 
with  the  exception  of  twelve  days,  during  which  the  permanent 
way  had  to  undergo  extensive  repairs. 

During  these  trials  the  cars  ran  about  3,000  km.,  of  which 
2,200  km.  were  under  current,  and  for  800  km.  the  cars  were 
pulled  by  locomotives  before  any  current  was  used.  The  first 
two  sets  of  experiments  were  carried  out  according  to  pro- 
gramme, and  dealt  with  speeds  up  to  130  km.  per  hour,  and 
they  were  principally  utilised  to  ascertain  the  rate  of  accelera- 
tion and  the  data  ot  braking.  During  the  third  set  the  speed 
was  gradually  increased  until  the  "  S  "  car  reached  a  speed  of 
160  2  km.  per  hour  on  the  5th  November,  wliile  the  railway 
officials  made  an  inspection  of  the  line  in  accordance  wdth  the 
regulations  governing  the  trials.  Even  at  a  speed  of  140  km. 
the  running  of  the  cars  became  irregular  owing  to  the  con- 
dition of  the  joermanent  way,  and  at  higher  speeds  the  rails 
were  bent  and  their  level  was  so  much  disturbed  that  the  speed 
of  the  subsequent  runs  had  to  be  restricted  to  130  km.  per  hour. 
It  was,  however,  possible  to  make  valuable  measurements  of  the 
energy  required,  and  the  working  of  the  collectors  and 
conductors  could  be  observed  with  currents  of  48  periods  and 
13,500  volts. 

About  the  behaviour  of  the  various  component  parts  the  report 
of  the  syndicate  enters  into  great  detail,  of  which  a  short 
summary  only  is  given.  At  the  generating  station  the  steam 
dynamo  and  transformers  worked  quite  satisfactorily,  and 
supplied  current  of  25  to  50  periods  and  6,000  to  14,000  volts. 
The  feeder  consists  of  four  conductors,  each  of  50  sq.  mm. 
section,  the  fourth  conductor  connecting  the  running  rails  to  the 
zero  point  of  the  two  transformers.  The  conductors  along  the 
line,  constructed  as  described  above  by  Siemens  and  Halske,  have 
given  no  trouble  whatever  even  in  heavy  rain  or  hoar-frost. 

One  of  the  most  important  problems,  namely,  to  ascertain 
how  large  quantities  of  energy  can  be  transferred  from  a  stand- 
ing conductor  to  a  rapidly  moving  car,  has  been  successfully 
solved  by  the  construction  of  the  conductors  and  of  the 
collectors,  both  of  which  were  the  outcome  of  the  experiment 
at  Gross  Liclitcrfeldo.  Both  carriages,  built  by  Van  der 
Zypen  and  Charlier,  ran  in  a  very  satisfactory  manner,  and  ran 
steadier  at  a  speed  of  120  to  130  km.  per  hour  than  an  ordinary 
corridor  train  carriage  at  90  km.  per  hour.  At  higher  speeds 
tlie  irregularities  of  the  permanent  way  made  the  running 
dangerous. 
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Tlie  report  of  the  syndicate  makes  the  following  observations :  — 

(a)  It  considers  the  switching  arrangements  of  the  "  S  "  car 
more  complicated  than  those  of  the  "  A  "  car,  and  suggests  for 
both  ears  that  it  should  be  possible  from  either  end  to  set 
both  groujas  of  collectors  simultaneously. 

(6)  The  transformers  in  both  cars  are  cooled  by  air,  and 
have  worked  .well  during  the  trials. 

In  car  "  S,"  after  running  230  km.  in  succession, 
necessitating  14  accelerations  to  a  speed  of  120  km.  per  hour, 
the  temperature  of  the  transformers  was  only  25  deg.  Cen. ; 
they  were  therefore  considered  sufficiently  laa-ge  to  stand  long 
runs,  especially  as  they  worked  well  with  12,000  to  13,000  volts. 
On  the  other  car  the  transformers  were  much  lighter,  but  they 
were  never  overheated,  only  on  the  19th  November  a  primary 
coil  was  short-circuited  by  a  current  of  12,000  volts.  After  that 
date  currents  of  no  more  than  8,000  volts  were  permitted,  so 
that  the  point  could  not  be  settled  whether  the  transformers 
on  this  car  could  be  used  for  long  periods  with  high  voltages. 
,,  ((;).  Each  of  the  motors  on  both  cars  is  designed  for  250 
huri^  power,  the  "A"  car  motors  taking  current  at  435  volts, 
.uid  the  "H"  car  motors  1,150  volts,  while  the  pressure  in  the 
secondary  circuit  is  650  volts  when  standing  still  and  during 
acceleration.  No  difference'  in  running  was  experienced, 
although  the  motors  on  the  "  S  "  car  are  rigidly  fixed  to  the 
axles  of  the  wheels,  while  the  motors  on  the  "  A "  car  arc 
carried  by  the  bogie  frame  and  drive  by  an  arrangement  of 
K])rings.  The  report  prefers  the  latter  arrangement,  and 
suggests  tryi'ig  a  third  method — driving  the  wheels  by 
ccmnecting  rods. 

(d)  The  switches  and  resistances  present  another  feature  in 
which  the  electrical  arrangements  of  the  two  cars  differ;  on 
the  "  A "  car  liquid  resistances  were  employed,  reg-ulated  by 
pumps,  while  metallic  resistances  were  carried  on  tlie  "  S  "  car. 
Both  arrangements  gave  no  trouble  during  these  trials.  The 
metallic  resistance  switches  are  more  complicated  than  the 
others,  but  they  work  faster.  Of  great  importance  are  the 
results  obtained  while  accelerating  and  during  the  retardation 
of  the  cars.  The  acceleration  varied  with  the  demand  on  the 
generating  station  and  the  motors,  as  was  to  be  expected.  To 
obtain  a  speed  of  100  km.  per  hour  the  distances  travelled 
varied  from  2,000  to  3,200  metres,  and  the  times  from  138 
to  220  seconds.  These  figures  correspond  to  an  average  accelera- 
tion of  0'13  to  0'2  m.  per  second,  and  cori-espond  to  700 — 
1,000  horse  piower.  As  the  motors  are  capable  of  exerting  up  to 
3,000  horse  power  during  acceleration,  this  might  have  been 
increased  correspondingly,  but  the  generating  set  was  not  power- 
ful enough  to  supply  the  necessary  cuiTent.  For  trains  intended 
to  travel  long  distances  without  stops  the  rate  of  acceleration 
is,  however,  of  less  importance  than  the  action  of  the  brakes 
on  which  the  safety  of  the  service  depends.  Both  cars  were 
fitted  with  a  Westinghouse  quick-acting  brake,  hand  brakes, 
and  an  electric  brake  acting  by  reversing  the  currents  through 
the  motors.  The  "  A  "  car  had,  in  addition,  an  accumulator 
battery,  the  current  from  which  could  be  sent  through  the 
three-phase  motors.  A  great  many  trials  with  these  brakes 
are  reported,  which  are  not  important  enough  for  recording 
ill  detail,  as  the  brakes  were  not  satisfactory. 

Very  numerous  observations  were  made  about  the  consump- 
tion of  energy,  both  in  the  generating  station  and  on  the  cars, 
especially  during  the  last  set  of  runs.  "  For  this  purpose  readings 
were  taken  at  the  switchboard  in  the  generating  station  every 
ten  seconds  of  the  volts,  amperes,  and  watts,  and  the  periodicity 
of  the  current  was  checked  by  the  number  of  revolutions  of  the 
generating  set.  On  the  cars  amperes  and  volts  were  read  at 
intervals  of  from  15  to'  30  seconds.  The  measurements  at  the 
station  were  the  most  accurate,  as  the  instruments  there  were 
not  exposed  to  the  vibrations  unavoidable  on  the  cars.  After 
making  the  observations  they  had  to  be  corrected,  as  the  instru- 
ments were  only  correct  at  a  certain  periodicity. 

Numerous  further  measurements  were  taken,  and  the  following 
table  gives  the  average  result  of  the  power  required  at  a 
constant  speed-  — 


Speed. 

B.H.P. 

Efficiency  of 
electrical  outfit. 

Consumption 
of  steam. 

o 

from 

Kg.  per  B.H.P. 

per  hour. 

d 

Km.  per  ht 

Measured 
feeding  po 

Measured  a1 
collector 

Calculated  : 
speed. 

>. 

Gar  anc 
conduoto 

At  car 
wheels. 

At  flywheel 
of  steam 
engine. 

"A" 
"S" 

lis 

115 

478 
431 

455 
405 

397 
.341 

Per  cent. 

87 

84 

Per  cent. 

83 

79 

5-  84 

6-  12 

1  4-e 

The  report  does  not  consider  these  figures  reliable  enough  for 
commercial  deductions,  partly   because  the  instruments  were 


not  properly  calibrated  for  the  varying  periodicity  of  the 
current,  partly  because  the  motors  in  both  cars  were  working 
very  much  below  their  rated  output. 

For  the  purpose  of  observing  the  air  resistance  at  the  various 
speeds,  openings  were  made  in  various  parts  of  the  car  bodies 
and  short  brass  tubes  inserted.  These  tubes  were  connected  by 
india.rubber  tubes  to  a  row  of  pressure  indicators  consisting  of- 
pairs  of  communicating  glass  tubes  about  5  mm.  in  diameter 
partly  filled  with  water.  An  adjustable  scale  was  fitted  to  each 
indicator  divided  into  millimetres,  so  that  the  difference  in  the 
water  level  of  the  two  tubes  could  be  observed  at  the  various 
speeds.  Four  such  openings  were  made  at  each  end  of  either 
car,  two  of  which  were  near  the  centre  and  the  other  two  at  the 
sides. 

Preliminary  trials  proved  that  the  position  and  the  form  of 
the  opening  of  the  brass  tubes  have  no  influence  on  the  result, 
and  this  made  it  possible  to  compare  the  jjressure  all  over  the 
front  of  the  car  with  the  pressure  in  the  centre,  independent 
of  the  varying  speed  of  the  car.  In  addition,  straight  tubes, 
up  to  3-4  m.  long,  were  fitted  to'  explore  the  pressure  of  the 
air  in  front  of  the  car,  and  these  observations  showed  that  a 
cone  of  uniform  pressure  exists  in  front  and  at  the  back  of  the 
car,  the  ajjex  of  which  was  about  3  m.  distant  from  the  car.  Tlie 
"  A  "  car  had  well-rounded  corners,  while  the  "  S "  car  had 
its  ends  in  the  shape  of  truncated  cones.  The  pressure  on  these 
was  very  much  smaller  than  in  the  centre,  and  sometimes  even 
negative  owing  to  the  influence  of  the  -wind.  Some  openings 
were  also  made  along  the  sides  of  the  car,  and  occasional 
observations  showed  that  speed  had  very  little  influence  on  the 
pressure  indicated,  when  the  brass  tubes  ended  flush  with  the 
sides  of  the  car,  and  that  the  direction  of  the  wind  has  much 
more  effect. 

Combining  all  the  results,  the  report  considers  that  up  to  a 
speed  of  150  km.  per  hour  the  pressure  may  be  calculated  by 
the  equation  =  0  07  v-,  when  i'  is  the  velocity  in  metres  per 
second  and  p  is  the  pressure  on  a  surface  of  1  square  m.,  at 
right  angles  to  the  direction  of  the  motion.  The  number  of 
observations  were,  however,  insufficient  to  determine  the  best 
form  for  the  end  of  the  cars.  Another  set  of  observations 
was  made  to  determine  the  extent  of  the  movement  of  the 
rails,  when  the  cars  were  passing  at  various  speeds.  For  this 
purpose  measuring  apparatus  were  set  mp  at  various  points  of 
the  line.  Each  of  these  consists  of  three  strong  posts,  about 
1^  m.  long,  rammed  into  the  ground,  one  in  the  centre  and 
one  on  each  side  of  the  rails,  to  which  a  strong  board  is  fastened 
with  its  upper  edge  a  little  below  rail  level  and  with  suitable 
openings  cut  to  permit  the  rails  to  pass  through.  Near  each 
rail  two  short  boards  are  bolted  to  the  plank,  between  which 
a  lead  plate  is  supported.  This  is  cut  in  two  and  fitted 
accurately  against  the  rail,  the  edges  touching  the  rail  being 
sharpened.  It  is  evident  that  any  movement  of  the  rail  will 
bend  these  edges  back,  and  thus  leave  a  prominent  record  of 
the  greatest  movement  of  the  rail.  The  folloviing  is  a  summary 
of  the  principal  observations:  — 


Distance 
between 
sleepers. 

Material 
of 

sleepers. 

Ballast 
MoTOK  Cars, 

Speed 
Km  p.h. 

Depression 
of  rails  in 
mm. 

mm. 

850 

wood 

sand 

108 

2-0— 2-5 

850 

wood 

sand 

114 

3-5— 5-0 

780 

wood 

stones 

145 

6-0— 6-B 

780 

iron 

sand 

114 

5-0-5-5 

780 

iron 

sand 

135 

6-0 -6 -5 

730 

iron 

Fand 

123 

6-0-7-0 

Military  Trains. 

850 

wood 

sand 

70-80 

1-5-2-0 

730 

iron 

sand 

70-80 

4-0 

From  these  experiences  the  conclusion  was  drawn  that  the 
permanent  way  had  to  be  thoroughly  re-constructed  before  speeds 
exceeding  120  km.  per  hour  could  be  safely  investigated. 

As  the  military  trains  run  only  at  considerable  intervals,  at 
a  comparatively  low  speed,  the  existing  signalling  apparatus 
had  to  be  supplemented  by  distant  signals  about  2  k.m.  from  the 
stations,  and  some  difficulty  was  also  experienced  in  seeing 
sufficiently  far  ahead  in  rainy  weather.  It  is,  therefore, 
suggested  to  repeat  the  signals  on  the  car  by  -visual  oi.d  by 
audible  means,  which  should  also  indicate  when  the  apparatus 
is  out  of  order.  In  addition,  it  is  recommended  to  cut  -the 
current  off'  in  the  section  which  a  car  has  just  left. 

(To  be  continued.) 
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PRErilUBNTIAL  ADDRESS. 

The  uiiitk  annual  oonventioii  was  opened  at  Derby,  on  June 
29th,  1904,  by  Councillor  C.  Boani  (Mayor).  After  a  few 
opening  remarks,  the  new  president,  Mr.  Wilmshurst 
(borough  electrical  engineer,  Derby)  read  the  following- 
address  :  — 

Wli€U  our  first  president,  Mr.  Arthur  Wright,  addressed  you, 
he  referred  to  the  fact  that  our  members  controlled  under- 
takings with  a  ca23ital  outhiy  amounting  to  .£4, 000, 000. 
Witlim  eight  short  years  this  has  risen  to  .£25,000,000,  and, 
including  the  tramway  undertakings  with  which  many  of  us 
are  connected,  it  may  be  safely  said  that  our  members  control 
an  industry  -with  a  capital  ot  nearly  ^640,000,000. 

One  canuot  view  without  a  certain  amount  of  uneasiness  tl)fe 
want  of  continuity  of  policy  in  Parliamentary  committees.  I 
will  give  you  one  or  two  instances.  The  Committee  of  the 
House  of  Commons  which  sat  in  1900,  under  the  chairmanship 
of  Sir  James  Kitson,  to  consider  the  question  of  power  schemes 
generally,  laid  down  the  following  principle:  "  A  local  authority 
which  undertakes  and  is  jjrepared  to  give  a  full  and  ample 
supply  of  electrical  energy  for  all  purposes  to  consumers  within 
its  district  ought  not,  without  its  consent,  to  be  required  to 
give  facilities  for  the  sui)ply  within  its  district  of  electrical 
energy  by  other  undertakers.  But  if  a  local  authority  is 
unable  or  unwilling  to  provide  on  reasonable  terms  and  within 
a  reasonable  time  a  full  and  adequate  supply  of  electrical 
energy  for  any  purpose  to  any  company  or  person  applying  for 
same  within  its  district,  such  company  or  person  should  be  at 
liberty  alter  notice  to  the  local  authority  to  obtain  their  supply 
from  other  authorised  undertakers,  and  the  local  authority 
should  be  required  to  give  all  iLccessary  facilities  for  this 
purpose."  In  other  words,  peaceable  possession  was  to  be 
given  in  return  for  good  behaviour.  This  principle  was 
adopted,  and  in  consequence  all  important  towns  having 
electric  supplies  were  excluded  from  the  many  power  schemes 
which  were  promoted  during  the  next  two  or  three  years.  It 
was  therefore  a  considerable  surjprise  to  us  when  another  Parlia- 
mentary committee  reversed  this  principle,  and  allowed  the 
city  of  Bristol  to  be  included  within  the  area  of  a  power  com- 
pany. In  this  case,  at  anyrate,  there  was  uo  question  of  an 
inadequate  or  defective  supply  being  furnished  by  the  Bristol 
Corporation;  in  fact,  considerable  expense  had  been  incurred 
in  providing  special  arrangements  for  the  supply  of  electric 
power  for  local  industries. 

Another  instance  is  the  insertion  in  a  bill  of  the  famous — 
or  infamous — Bermondsey  clause,  which  might  have  been 
invented  with  the  object  of  strangling  an  industry  in  its  early 
days,  while  in  other  bills  the  clause  has  been  refused;  allied 
to  this  is  the  Willesden  clause,  which  will  be  fresh  in  the  minds 
of  many  of  you.  Yet  another  instance  is  the  electrolysis 
clause  which  has  been  inserted  in  a  number  of  tramway  bilk, 
while  in  other  oases  we  have  been  refused  this  clause,  but 
instead  have  been  told  to  comfort  ourselves  with  the  assurance 
that  we  are  amply  protected  by  the  existing  Board  of  Trade 
regulations.  The  recent  decision  of  a  Parliamentary  Com- 
mittee to  grant  to  a  company  powers  to  run  over  the  lines  of 
the  Newcastle  Corporation  tramways  is  a  new  departure,  which, 
if  confirmed  by  Parliament,  will  have  far-reaching  results. 
Another  novel  decision  recently  given  is  the  case  of  a  certain 
corporation,  which  in  promoting  an  omnibus  bill  sought  and 
obtained  power  to  give  a  supply  of  electricity  to  a  number  of 
villages  within  its  sphere  of  influence  with  the  consent  of  the 
local  authorities  controlling  this  village.  The  proviso  was 
inserted,  however,  that  the  consent  of  the  corporation  should 
not  be  required  in  the  event  of  a  certain  power  company  also 
wishing  to  supply  these  villages. 

I  have  said  enough  to  show  how  injurious  to  us  may  be  the 
effect  of  this  unfortunate  want  of  continuity  of  policy.  The 
only  remedy  that  I  can  see  is  to  delegate  matters  involving 
the  same  questions  of  principle  to  one  committee  or  to  a  body 
of  commissioners  similar  to  that  which  adjudicates  on 
light  railway  schemes,  or  by  conferring  wider  powers  on  the 
Board  of  Trade. 

We  have  been  accused  in  some  quarters,  and  occasionally  in 
the  technical  press,  of  looking  on  the  power  companies  as  our 
natural  enemies.  This  view  is  entirely  wrong,  and  somewhat 
unjust  to  us  as  engineers.  We  all  recognise  that  power  com- 
panies have  a  distinct  sphere  of  utility  in  supplying  the  large 
and  small  industries  outside  the  reach  of  the  local  municipal 
or  company  supply,  and  in  giving  the  benefits  of  an  electric 
supply  to  small  towns  which  hesitate  to  lay  down  their  own 
plant.  I  do  not  say  for  a  moment  that  we  welcome  their 
competition  in  our  towns — if  we  did  we  should  probably  not  be 
believed — but  what  we  most  strongly  object  to  is  their  attempt- 
ing to  obtain  terms  and  exemptions  which  we  are  denied  under 
the  Electric  Lighting  Acts  and  our  provisional  orders. 

The  growth  of  our  business,  as  shown  in  the  periodical 
returna  which  are  available,  is  very  satisfactory.      In  recent 


years  the  gas  business  has  received  an  enormous  impetus  from 
the  introduction  of  the  Welsbach  mantle,  and  it  would  be  folly 
on  our  part  to  disregard  their  experience.  When  the  old  flat- 
flame  burner  was  in  general  use  the  burner  was  oi  the  simplest 
possible  character,  and  if  kept  clean  would  last  an  indcfanitc 
time  without  attention.  The  old  order,  however,  changed  with 
tlie  extended  use  of  the  Welsbach  mantle.  This  gradually 
deteriorates  with  use,  and  has  to  be  replaced  at  more  or  less 
frequent  intervals. 

Now,  the  jjosition  of  the  incandescent  electric  lamp  is 
analogous  to  that  of  the  mantle.  It  is  a  device  requiring 
technical  knowledge  in  its  selection,  so  that  lamps  of  reason- 
ably high  efficiency  and  long  life  may  be  used,  l^el  how  many 
of  our  consumers  consider  life  and  efficiency  before  first  cost 
when  purchasing?  I  believe,  therefore,  that  if  we  wish  to 
continue  and  increase  our  rate  of  progress,  the  following  sugges- 
tions are  worthy  of  consideration :  (1)  the  periodical  renewal 
of  consumers'  lamjis  free  or  on  easy  terms;  (2)  the  fieriodical 
inspection  of  consumers'  lamps  in  sihi;  or  (3)  the  free  testing 
of  ;aud  reporting  on  consumers'  lamps.  I  am  aware  there  aie 
deeply-rooted  objections  to  tlie  first  two  courses.  Many 
engineers  (and  their  consumers)  shrink  from  organised  dpmi- 
ciiiary  visits  and  from  interference  of  any  sort  beyond  the 
meter.  Another  objection  often  urged  is  that  we  do  not  purvey 
light,  but  electrical  energy,  and  consequently  it  is  no  concern 
of  ours  how  that  energy  is  used. 

We  are  handicapped  in  the  pushing  of  our  business  by  the 
fact  that  our  capital  charges  are  so  heavy  as  compared  with 
our  revenue.  As  a  matter  of  fact,  the  average  percentage  of 
our  revenue  to  capital  only  amounts  to  10  per  cent,  as  com- 
pared with  24  per  cent  of  gas  undertakings.  It  is  a  sign  of 
promise  for  the  future,  however,  that  the  increasing  use  of 
power  during  the  hours  of  daylight  is  helping  towards  the 
solution  of  the  problem  of  this  small  percentage.  The  progress 
of  power  supply  in  many  of  our  towns  is  so  marked  that  I 
believe  it  is  having,  and  will  have,  a  distinct  influence  in  those 
towns  which  wish  to  retain  old  and  attract  new  industries.  In 
Derby  the  progress  of  power  supply  has  been  most  encouraging. 
Five  years  ago  we  gave  a  supply  to  20  motors,  aggregating 
70  kilowatts.  At  the  present  time  we  have  a  total  of  250 
motors,  aggregating  1,300  kilowatts,  connected  to  our  single- 
phase  mains,  while  the  percentage  of  units  sold  for  power  to 
total  units  sold  amounts  to  30  per  cent. 

Allied  to  the  foregoing  is  the  vexed  question  of  the  proper 
apportionment  of  charges  for  energy  for  tramways  between 
the  two  committees  interested.  Many  members  of  tramways 
committees  who  have  usually  not  had  the  opportunity  of  study- 
ing the  considerations  which  underlie  the  costs  of  production 
fail  to  see  why  they  should  be  asked  to  pay,  say,  l^d.  to  2d. 
per  unit,  while  smaller  consumers  of  energy  for  industrial 
purposes  only  pay,  say.  Id.  to  IJd.  per  unit.  A  little  con- 
sideration shows  that  tlierc  are  at  least  two  good  reasons  why 
this  is  so.  The  cost  of  producing  electrical  energy  is  indepen- 
dent of  the  purpos.c  to  which  that  energy  is  applied,  and  it 
depends  chiefly  on  the  rate  of  production;  in  other  words,  on 
the  load  factor.  Now,  experience  shows,  contrary,  perhaps, 
to  what  one  would  expect,  that,  as  a  rule,  a  motor  load  has  a 
higher  load  factor  than  a  tramway  load ;  quite  frequently  it  is 
10  to  15  per  cent  higher,  owing  partly  to  the  fact  that  the 
traction  plant  running  has  to  be  larger  than  the  actual  load. 

The  second  consideration  is  that  in  the  case  of  the  traction 
supply  the  energy  must  be  taken  from  a  separate  plant  to  that 
supplying  the  lighting,  and  also  a  separate  and  distinct  switch 
gear  and  set  of  mains  must  be  provided,  whereas  the  motor 
load  is  taken  from  the  same  machinery  and  mains  as  is  supply- 
ing the  lighting.  For  towns  of  moderate  size  I  look  to  the 
battery  and  reversible  booster  as  an  important  factor  in  reduc- 
ing tramway  costs. 

In  our  endeavour  to  improve  our  costs  of  production  I  often 
think  that  wc  do  not  sufficiently  consider  the  importance  of  the 
items,  "rent,  rates,  and  taxes."  From  the  fact  that  we  have 
no  hand  in  fixing  the  amount  of  our  assessments,  we  are  rather 
apt  to  dismiss  the  question  of  these  charges  as  being  unimpor- 
tant, or,  at  anyrate,  as  a  burden  to  be  borne  with  resignation, 
and  as  engineers  we  often  know  very  little  of  the  methods  on 
which  our  assessment  is  based.  I  think  this  question  of  the 
equitable  assessment  of  electricity  works  is  one  which  our 
association  might  profitably  take  up  in  the  near  future. 

There  is  a  somewhat  extraordinary  divergence  of  practice 
in  the  methods  adopted  by  the  various  rating  authorities.  In 
some  towns  it  depends  solely  on  the  caprice  of  the  assessment 
expert ;  in  some  an  amount  is  arbitrarily  fixed  for  a  few  years 
until  it  is  seen  what  development  takes  place;  in  others  it  is 
based  on  the  capital  expended,  while  in  others  again  it  is 
based  on  the  total  horse  power  installed.  The  result  of  such 
discordance  is  that  this  item  in  our  cost  sheets  varies  from 
■02d.  per  unit  sold  in  one  town  to  Td.  in  another,  and  this 
can  hardly  be  due  to  variation  to  this  extent  in  the  amount  of 
the  rates. 

In  conclusion,  I  would  make  an  earnest  appeal  to  all  our 
members  to  do  what  in  them  lies  to  support  the  work  of  the 
Engineering  Standards  Committees.    By  more  rigid  adherence 
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to  standard  designs,  and  by  judicious  stifling  of  that  natural 
desire  for  originality  wliicli  smoiilders  in  tlie  bre^ist  of  every 
well-regulated  engineer,  we  shall  be  making  an  important  step 
in  the  reduction  of  our  capital  expenditure. 

After  a  hearty  vote  of  thanks  to  the  president  for  his 
interesting  address,  a  paper  on  Commercial  Practicability 
of  Electric  Traction  by  Surface  Contact "  was  read  by  Mr. 
Shawfield. 


HEATING    FROM   CENTRAL  STATIONS. 


The  re2)ort  of  the  Connnittee  of  the  ISational  Electric  ligiit 
Association  of  the  U.S.A.  on  District  Heating,  piesented 
at  the  Boston  Convention,  May,  li)Oi,  gave  tlie  results  of 
an  uiquiry  made  among  central  stations  operating  steam 
and  hot  water  systems.  Of  lUl)  companies  addressed,  52 
replied,  including  36  operating  steam  and  16  operating- 
hot  water  systems.  The  report  gave,  in  tabular  form,  the 
replies  to  the  24  questions  propounded.  The  conclusions 
of  the  committee  were  that  as  a  whole  it  seems  clear  that 
the  comjjanies  now  in  the  heating  business  are,  in  general, 
njaking  money.  Out  of  the  35  steam  systems,  31  stated, 
and  siiowed  by  the  ligui'es  returned,  that  they  were  well 
pleased  with  the  investment.  Out  of  15  operating  hot 
water  sysitems,  1 1  were  satisfied  and  4  were  not.  The  best 
financial  showing  is  made  by  those  companies  basing  their 
clmrgo  on  readuigs  by  meter  a,nd  cubic  feet  of  air  space, 
which  insist  on  the  use  of  economising  coils,  inspect  and 
supen'ise  the  installation  of  buildings,  and  refuse  to  coimect 
or  give  service  to  poorly-designed  heating  systems ;  and 
which  keep  separate  accounts  of  heating  and  electrical 
revenues  and  exj^enses,  and  recognise  the  value  a  heating 
system  has  as  an  auxiliary  to  electric  light  and  power 
supply.  It  is  at  least  a  coincidence  that  the  companies 
making  the  poorest  financial  showing  are  those  that,  from 
a  lack  of  knowledge  of  what  they  are  actually  doing,  are 
unable  to  make  definite  or  explicit  replies  toi  some  of  the 
questions  asked. 

The  important  matter  of  depreciation  has  not  had  the 
consideration  that  sliould  be  given  to  it;  only  21  of  tljo 
52  companies  reporting  have  seen  fit  to  provide  for  this. 
Most  companies  report  low  cost  of  repairs,  one  that  has 
been  in  business  for  six  years  re23orting  only  2|  i:)er  cent 
on  mains  and  services.  The  question  of  returning  con- 
densation, to  the  po-tter  house  seems  to  be  one  related  to 
local  conditions.  Very  few  express  themselves  favourably 
on  constructing  a  plant  for  this  purpose,  though  a  few  are 
much  in  favour  of  it,  probably  owing  to  the  local  situation. 
The  rei^lies  seem  to  indicate  that  district  heating  is  now 
a  success,  and  could  be  made  more  so  if  central  station 
managers  were  to  co-operate  with  tiie  committee  for  the 
general  good.  The  paper  gave  the  full  text  of  the  reijlies 
received  from  all  of  the  central  stations  which  reported. 

In  the  discussion,  Mr.  McCabe,  in  answer  to  an  inquiry, 
said  that  of  the  fifty-two  companies  that  had  replied  to 
liis  inquiries  only  five  or  six  had  made  any  charge  to  cover 
depreciation  on  mains,  etc.  One  company  which  had  been 
in  the  healing  business  fifteen  years  charged  2|  per  cent 
to  depreciation.  Another  company  which  had  been  supply- 
ing heating  service  for  eight  years  made  no  cliarge.  Mr. 
McCabe  thought  that  the  dei^reciation  should  be  taken  into 
consideration,  but  that  it  would  be  small.  He  also  jjointed 
out  that  the  supplying  of  heating  service  enabled  an  electric 
light  plant  to  get  lighting  business  in  office  buildings  and 
other  large  establishments,  which,  if  they  had  to  maintain 
heating  plants,  would  also  ojierate  their  own  lighting- 
plants. 


Tj^lks  of  thk  Rails. — This  is  the  title  of  a  shilling  book  on 
Railway  Storie.s,  compiled  under  the  auspices  of  the  Railway 
Benevolent  Institution  of  Ireland.  The  tales  are  short  anec- 
dotes incidental  of  railway  life,  and  are  written  by  railway 
men  from  all  parte  of  the  kingdom. 
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INVENTIONS  OF  THE  WEEK. 

By  Marks  and  Clerk,  The  rrnclical  Eiitjineer  Patent  Agency, 
18,  Southampton  Buildings,  Chancei-y  Lane,  London,  W.C. ;' 
30,  Cross  Street,  Manchester;  and  13,  Temple  Street, 
Birmingham. 

The  first  date  given  after  the  number  of  each  specification  ts  the  date 
of  application.  The  second  date  is  that  of  the  advertisement  of 
acceptance  of  the  complete  specifications. 

The  following  accepted  specifications  were  advertised  on  the  date 
mentioned,  and  within  two  months  of  such  date  any  verson  properly 
interesttd  can  oppose  the  sealing  and  grant  of  the  patent  by  giving 
formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  specification  herein  referred  to,  or  of  any  other  published 
patent  specification,  will  he  forwarded  post  free  for  one  shilling  upon 
application  being  sent  to  Messrs.  Marks  and  Clerk  at  either  of  the 
above  addresses. 

Means  for  Admitting  Air  to  Explosion  Engines. 

J.  PiAT.  No.  16909,  of  1st  August,  1903.  Ad.  of  ac,  Juno 
22nd,  1904. — This  invention  relates  to  means  for  admitting 
air  to  explosion  •engines,  comprising  two  hollow  cylindrical 
bodies,  each  provided  with  ports,  one  cylinder  being  adapted 
to  slide  over  the  other,  one  cylinder  being  connected  to  the 
admission  port  of  the  motor  or  of  the  carburetter,  and  the 


FiQ.  1.  Fig.  2. 

Specification  No.  10909,  of  1903. 


second  cylinder  being  subjected  to  the  action  of  a  spring  capable 
of  being  adjusted,  which  spring  tends  to  shut  off  the  supply 
of  air,  so  arranged  that  the  second  cylinder  displac/cs  itself 
automatically  upon  the  first  cylinder  under  the  rarefaction 
produced  in  the  interior  of  the  first  cylinder,  and  causes  the 
ports  in  one  cylinder  to  register  more  or  less  with  the  ports 
in  the  other  cylinder  when  the  motor  is  working. 

Internal-combustion  Engines.     J.  A.  McMullex  .\xd 

WiLLANS        AND      RoBINSON      LiMITED.      No.      17358,     of  10th 

August,  1903.  Ad.  of  ac,  June  22nd,  1904. — This  invention 
refers  to  four-stroke  cycle  internal-combustion  engines,  work- 
ing upon  principles  similar  to  those  employed  in  the  ty]3e  of 
engines  with  two  cylinders  placed  side  by  side,  described  in 
Specification  No.  6646,  of  1903,  and  consists  in  the  combiua- 


Specifioation  No.  17358,  of  1903. 


tion  of  two  double-acting  four-stroke  cycle  cylinders  arranged 
tandem  with  two  air  jjumps,  the  one  formed  by  the  crosshead 
and  crosshead  guide,  the  other  by  a  piston  on  a  tail  rod  moving 
ill  a  cylinder,  and  a  ring  or  rings  of  ports  at  about  the  middle 
of  each  cylinder  through  which  the  i^umps  send  blasts  of  air. 

Ball  Bearing  for  Power  Shafts.  W.  Fauuveatheu. 
(Communicated  trom  U.S.A.  by  the  Singer  Manuf.icturiug 
Company.)  No.  21891,  of  12th  October,  1903.  Ad.  of  ac, 
June  22nd,  1904. — This  invention  has  for  its  object  to  provide 
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an  efificient  and  couveuient  ball-beariug-  for  line  powei-trans- 
mitting  shafts,  such,  for  example,  as  are  employed  beneath 
the  work  benches  or  "power  tables"  on  which  sewing  machines 
are  mounted  in  worksliops  and  factories,  the  ball-bearings 
being  of  such  construction  that  the  power  shafts  will  be  pro- 


Specification  No.  21891,  of  1903. 


perly  supported,  and  the  balls  thereof  efficiently  protected  frojn 
dust  and  lint,  while  the  casings  of  the  ball-bearings  will  be 
so  formed  as  to  properly  supjjort  tubular  housings  enclosing 
such  portions  of  the  power  shafts  to  be  covered  for  the  safety 
of  operatives. 

Device  for  Relieving  Forces  due  to  Inertia  and 
Weight  of  Valve  Gear.  L.  D.  Lovekin.  No.  tiUoO,  of  I8th 
March,  190i.  Ad.  of  ac,  June  22nd,  1904. — The  object  of  this 
invention  is  to  relieve  the  forces  due  to  both  inertia  and 
weight  of  the  v-lvo  and  valve  gear,  so  as  to  render  all  parts 


Specification  No.  0650,  of  1904. 


of  the  same  free  from  pressure,  or  nearly  so,  to  increase  the 
lasting  qualities  of  the  same,  and,  in  addition,  to  reduce  the 
amount  of  oil  required  for  lubrication  of  all  parts  of  the  valve 
gear.  In  carrying  out  the  invention  the  receiver  or  chest  of 
the  valve  is  provided  with  an  auxiliary  cylinder  having  a 
steam  port  at  some  distance  from  the  bottom  end,  and  in  the 
cylinder  is  arranged  a  piston  connected  to  the  valve  by  a  rod. 


and  adapted  to  act  as  means  to  cut  off  the  steam  entering  the 
auxiliary  cylinder  in  sucli  a  manner  as  to  admit  it  alternately 
both  above  and  below  the  piston.  The  supply  of  the  steam 
for  the  cushioning  and  countei  balancing  requirements  is  derived 
from  the  receiver  when  its  pressure  is  high  enough  for  the 
purpose,  or  from  tlie  boiler  or  other  source  of  steam  pressure 
when  a  higher  pressure  is  required,  such  as  wlien  the  invention 
is  used  with  the  valves  of  low-pressure  cylinders  in  condensing 
engines.  In  high  pressure  of  triple  or  multiple  expansion  type 
the  steam  pressure  of  the  receiver  would  ordinarily  be  sufficient 
except  for  the  valve-s  of  the  low-pressure  cylinders;  but  where 
the  engines  are  running  slowly,  as  when  cruising,  and  the 
steam  pressure  in  the  receivers  is  low,  the  auxiliary  cylinders 
may  be  supplied  direct  from  the  steam  boilers.  There  is  no 
exhaust  of  steam  from  the  assistant  or  auxiliary  cylinder,  and 
consequently  there  is  no  waste  of  steam,  the  loss  being  limited 
to  tliat  which  is  condensed  within  the  cylinder  on  account  of 
radiation  alone.  The  illustration  shows  a  sectional  elevation 
of  an  assistant  cylinder  embodying  the  improvements  claimed 
for  this  invention. 

Driving  Mechanism  for  Machine  Tools.  Hulse  and 
Company  Limited,  E.  Adams,  and  T.  Lowthian.  No.  8528, 
of  13th  April,  1904.  Ad.  of  ac,  June  22nd,  1904.— This  inven- 
tion has  reference  to  improvements  in  the  driving  mechanism 
for  machine  tools,  such  as  lathes,  and  tlie  invention  comprises 
an  arrangement  of  change  spur  gearing  by  means  of  which, 
from  a  pulley  or  shaft  driven  at  a  constant  speed,  a  great 


Fio.  1. 


number  of  speeds  may  be  imparted  to  the  part  that  is  to  be 
I    driven,  for  instanoe,  the  spindle  of  a  lathe.    For  this  purpose, 
]    according  to  this  invention  as  applied  to  a  lathe,  a  fast  and 
I    loose  pulley  are  mounted  on  a  shaft  that  is  jjreferably  arranged 
above  and  carried  by  the  headstock.    At  the  end  of  this  shaft, 
remote  from  the  spindle  nose,  are  loosely  mounted  two  spur 
pinions  of  different  diameters,  either  of  which  can  be  secured 


Fio.  2. 

to  the  shaft  by  the  operation  of  a  lever,  and  which  gear  with 
two  spur  wheels  of  different  diameters  mounted  on  a  second 
motion  sliaft,  one  end  of  which  is  mounted  in  a  frame  capable 
of  being-  swung-  about  the  axis  of  the  second  motion  shaft. 

!  Conveniently  this  frame  is  in  tlie  form  of  a  tubular  bracket 
rotatably  mounted  in  bearings  in  the  headstock  co-axially  with 

j  the  second  motion  shaft,  and  capable  of  being  fixed  in  any 
desired  position  as  by  the  engagement  of  a  stop  pin  with  a 
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fixed  part.  Mounted  on  the  second  motion  shaft  is  aleo  a  pinion 
that  ^ears  with  and  drives  a  pinion  on  a  third  motion  shaft 
that  IS  also  mounted  in  the  frame  or  tubular  bracket,  but 
eccentrically  thereof.  Endways  movable  on  this  third  motion 
shaft,  as  by  means  of  a  clutch  fork  carried  by  a  rack  operated 
through  a  pinion  from  a  hand  wheel  or  handle,  is  a  pinion 
which  can  be  placed  in  gear  with  any  one  of  a  number  of 


Fio.  3. 

Specification  No.  S528,  of  1904. 


different  sized  pinions  on  the  spindle  by  endways  adjustment 
of  the  pinion,  and  a  rotary  adjustment  of  the  frame  or  tubular 
bracket  towards  or  from  the  spindle.  The  lathe  may,  in 
addition,  be  provided  with  a  set  or  sets  of  ordinary  back  gear 
of  well-known  construction.  Fig.  1  is  a  plan  view,  fig.  2  a 
front  elevation,  and  fig.  3  an  end  view. 

Lubricators.  J.  W.  McClure.  No.  9970,  of  30th  April,  1904. 
Ad.  of  ac,  June  22nd,  1904. — This  invention  deals  with 
a  lubricator,  and  consists  in  an  actuating  device  for 
the  pump,  comprising  a  bracket  or  standard  having  a 
tubular    bearing    therein,     a    tubular    shaft     journaled  in 


Pig.  1.  Fio.  2 

Specification  No.  9070,  of  1904. 


the  bearing,  a  rock  arm  connected  thereto  and  carrying  a 
ratchet,  the  spindle  passing  through  the  tubular  bearing,  a 
ratchet  wheel  on  one  end  of  the  spindle  actuated  by  the  ratchet 
on  the  rock  arm,  a  ratchet  wheel  on  the  other  end  of  the  spindle 
having  an  actuating  connection  with  the  piston,  and  a  holding 
pawl  for  the  last-named  ratchet  wheel. 

Sparking  or  Ignition  Device  for  Internal-combus- 
tion Engines.    W.  P.  Thompson.    (Communicated  from  U.S.A.  by 


A.  C.  Stewart.)  No.  10811,  of  10th  May,  1904.  Ad.  of  ac, 
June  22nd,  1904. — The  main  object  of  this  invention  is  to 
provide  for  the  more  rapid  combustion  of  the  mixture  in 
combustion  engines  generally,  and  particularly  explosion 
engines;  also  to  provide  for  greater  certainty  of  ignition  than 
can  be  secured  with  a  single  spark  gap.  Another  object  is  to 
take  advantage  of  the  mutual  reinforcing  action  of  spark  gaps 
in  series;  and  a  further  object  is  to  provide  an  ignition  plug 


FlQ.  3. 
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having  its  terminals  so  arranged  and  supported  as  to  obtain 
a  maximum  resistance  to  jumping  or  discharging  the  current 
at  points  removed  from  the  spark  gap,  and  also  to  prevent 
accumulation  of  products  between  the  terminals  and  conse- 
quent short-circuiting  of  the  spark  gap. 

Apparatus  for  Driving  and  Reversing  Motion. 

Wm.  Meischke-Smith  and  G.  F.  Meischke-Smith.  No. 
13655,  of  18th  June,  1903.  Ad.  of  ac.,  June  22nd,  1904.— This 
invention  has  reference  to  an  apparatus  for  driving  a  shaft 
with  a  step  by  step  rotary  motion,  consisting  of  a  three-armed 
lever  pivotally  supported  on  an  arm  loosely  mounted  on  the 
shaft  to  be  driven,  and  having  connected  to  two  of  its  arms 


Specification  No.  13655,  of  1903. 


the  ends  of  a  strap  which  partially  or  wholly  encircles  a  disc 
fixed  on  the  shaft,  and  a  stop  in  the  path  of  a  projection  from 
the  lever,  the  arrangement  being  such  that  when  the  third 
arm  of  the  lever  is  moved  in  one  direction  the  strap  grips  the 
disc,  but  when  moved  in  the  reverse  direction  the  strap  is 
first  disengaged  from  the  disc,  and  then  prevented  by  the  stop 
from  re-engaging. 

Suspension  Hook.  L.  H.  Tohrey.  No.  10950,  of  12th  May, 
1904.    (Date  claimed  under  Patents  Act,  1901,  being  the  date 
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ot  first  applicatiou  in  U.S.A.,  lltli  December,  1903.) — This 
invention  has  reference  to  a  suspension  hook  comprising  two 
curved  overlapping  arms  having  shanks  vi'hich  are  pivotally 
connected  together,  one  of  the  shanks  being  provided  with  an 
open  liook  closed  by  the  other  of  the  shanks  when  the  device 


Specification  No.  10950,  of  1904. 

is  in  operative  condition,  the  overlapping  portions  of  the  arms 
having  inclined  flattened  contiguous  faces  constructed  and 
arranged  to  have  a  strong  frictional  contact  with  each  other 
when  the  arms  are  closed  together  to  form  a  suspension  ring. 

Steam  Generators.  Wm.  Bethell.  No.  13372,  of  I5th  June, 
1004.  Ad.  of  ac,  June  22nd,  1904. — -This  invention  relates  to 
water-tube  or  sectional  boilers,  and  more  especially  to  sectional 
boilers  of  the  Belleville  type.    It  has  for  its  object  to  provide 


Specification  No.  la372,  of  1904. 

a  simple  and  effective  joint  between  the  respective  tubes  and 
the  junction  boxes  forming  the  elements,  the  bottom  junction 
boxes  into  water  collector,  or  between  other  parts  in  a  steam 
generator  or  the  like,  by  which  a  leakage  in  working  at  high 
pressures  is  avoided. 


LAUNCHES  AND  TRIAL  TRIPS. 

Panaghi  Vagliano. — Messrs.  E.  Craggs  and  Sons  Limited 
launched  on  June  30th  from  their  Tees  Dockyard,  Middles- 
brough, a  steel  cargo  steamer  342  ft.  long,  46  ft.  beam,  and 
24  ft.  4  in.  deep.  This  vessel  has  been  built  under  special  survey 
to  take  the  highest  class  under  Lloyd's  three-deck  rule.  The 
machinery  will  be  fitted  by  Messrs.  Blair  and  Co.  Limited,  of 
Stockton-on-Tees,  and  will  have  cylinders  23^  in.,  38  in.,  64  in., 
by  42  in.  stroke,  steam  being  supplied'  by  two  large  single-ended 
boilers,  working  at  a  pressure  of  1801b.  to  the  square  inch.  The 
vessel  has  been  designed  to  afford  a  very  large  cubic  capacity, 
and  is  expected  to  lift  about  5,200  tons  dead  weight  on  a  light 
draught.  She  has  been  built  to  the  order  of  Messrs.  Vagliano 
Bros.,  of  London,  and  on  leaving  the  ways  was  named  Panaghi 
Vagliano. 

Norseman. — There  was  launched  on  June  30th  at  Irvine 
(Clyde),  by  the  Irvine  Shipbuilding  and  Engineering  Com- 
pany (1902)  Limited,  a  steel  screw  steamer  of  about  430  tons 
dead  weight,  to  the  order  of  Messre.  John  Kennedy  and  Sons, 
Grlasgow.  This  vessel  has  been  built  to  Lloyd's  highest  class. 
The  dimensions  of  the  vessel  are:  142ft.  between  perpendiculars 
by  24  ft.  by  lift.  9  in.  moulded.  Compound  surface  condensing 
engines,  having  cylindei-s  18  in.  and  40  in.  by  27  in.  stroke, 
with  large  steel  boiler,  etc.,  are  being  supplied  by  Messrs. 
Renfrew  Bros,  and  Company,  Irvine.  On  leaving  the  ways 
the  vessel  was  named  Norseman. 

Richard.— Messrs.  Craig,  Taylor,  and  Co.  launched  on  June 
30th,  from  their  Thornaby  Shipbuilding  Yard,  Thornaby-on- 
Tees,  a  single  deck  screw,  steamer  of  the  following  dimensions, 
viz.  :  291  ft.  by  38  ft.  by  20  ft.  7i  in.  She  is  built  of  steel  to 
the  highest  class  in   Lloyd's,    under  special   survey.  Her 


engines  have  been  constructed  by  the  North-Eaetern  Marine 
I'iugineering  Company  Limited,  Sunderland,  the  cylinders  being 

19  in.,  31  in.,  51  in.,  by  33  in.,  with  two  large  steel  boilers 
working  at  1801b.  pressure  of  steam.  She  has  been  built  to 
tlie  order  of  Messrs.  Van  Yeselsteyn  and  Co.,  Antwerp.  As 
the  vessel  left  the  ways  she  was  christened  the  Richard.  This 
is  the  fifth  vessel  that  Messrs.  Craig,  Taylor,  and  Co.  have 
built  for  Mesrs.  Van  Ysselsteyn  and  Co. 

Gull.— Messrs.  W.  Simons  and  Company  Limited,  Renfrew, 
launched  from  their  yard  on  July  1st  the  twin-screw  hopper 
barge  Gull,  the  second  of  two  steam  hoppers  which  they  have 
built  to  the  order  of  the  Bombay  Port  Trust.  The  vessel  is 
propelled  by  two  sets  of  compond  surface-condensing  engines 
and  two  mild  steel  boilers  of  sufficient  power  to  drive  the 
vessel  at  a  speed  of  10  knots  per  hour  when  loaded.  Steam 
appliances  for  working  the  hopper  doors  and  all  the  latest 
appliances  for  a  vessel  of  this  type  are  provided. 

Henrietta.— On  July  1st  there  was  launched  from  the  ship- 
building yard  of  Messrs.  Smith's  Dock  Company  Limited,  North 
Shields,  a  finely -modelled  steel  twin-screw  steamer  of  the  follow- 
ing dimensions:  185ft.  by  30ft.,  by  9ft.  6  in.  The  engines 
are  supplied  by  the  Shields  Engineering  and  Dry  Dock  Co. 
Limited,  North  Shields,  having  cylinders  12  in.  and  26  in.,  by 

20  in.  stroke;  working  pressure,  1201b.  The  vessel  has  been 
specially  built  for  the  Azov  grain  trade,  and  has  been  designed 
to  carry  a  large  dead  weight  on  a  light  draught.  As  the  vessel 
left  the  ways  she  was  christened  Henrietta. 

Cober. — Messrs.  Wm.  Gray  and  Co.  Limited  sent  to  sea 
on  July  2nd  the  handsome  steel  screw  steamer  Cober,  which, 
they  have  built  for  the  London  and  Northern  Steamship  Com- 
pany Limited  (Messrs.  Pyman  Bros.,  London,  managers).  The 
vessel  has  been  built  to  Lloyd's  highest  class,  her  principal 
dimensions  being:  Length  over  all,  351ft.;  breadth,  49ft.; 
and  depth,  24  ft.  6  in.  She  has  extra  long  bridge,  poop,  and  top- 
gallant forecastle,  and  is  well  suited  for  the  accommodation 
of  cattle.  Triple-expansion  engines,  having  cylinders  24  in., 
38  in.,  and  64  in.  diameter,  with  a  piston  stroke  of  42  in.,  and 
two  large  steel  boilers  working  at  a  pressure  of  180  lb.  per 
square  inch  have  been  supplied  and  fitted  by  the  Central 
Marine  Engine  Works  of  the  builders.  After  adjustment  of 
compasses  in  the  bay,  the  vessel  was  taken  to  the  measured 
mile  off  Whitley,  on  which  full-speed  trials  were  run.  Every- 
tliing  in  both  ship  and  engine  departments  gave  entire  satis- 
faction, the  average  speed  being  12  knots. 

Ch.elston. — The  new  steamer  Chelston,  which  was  recently 
launched  by  Messrs.  A.  Rodger  and  Co.,  Port-Glasgow,  to  the 
order  of  Messrs.  T.  L.  Duff  and  Co.,  shipowners,  Glasgow,  went 
down  the  Firth  of  Clyde  on  July  2nd  on  her  trial  run,  and 
after  a  severe  test  attained  an  average  speed  of  12  knots.  Tbe 
principal  dimensions  of  the  steamer  are  347  ft.  by  60  ft.  by 
26  ft.  11  in.  The  engines,  supplied  by  the  builders,  have 
cylinders  25  in.,  40  in.,  and  67  in.,  by  45  in.  stroke,  and  steam 
is  supplied  by  three  large  boilers  working  at  a  pressure  of 
170  lb.  The  vessel  has  been  specially  built  for  the  mahogany 
timber-carrying  trade  between  Nicaragua  and  Boston,  and  is 
almost  an  exact  sister  ship  to  the  steamer  Osceola,  built  last 
year  by  Messrs.  Rodger  for  Messrs.  Duff.  The  steamer  is  of 
the  single-deck  type,  having  specially  heavy  double  derricks 
and  winches,  ten  in  all  (Clark-Chapmann's  make),  at  each  hatch, 
and  she  is  fitted  throughout  with  electric  light.  The  holds 
are  free  of  all  beams,  hatches  very  large,  and,  with  the  owners' 
long  experience  of  the  trade,  everything  that  could  be  fitted 
for  the  efficient  handling  of  large  timber  cargoes  has  been 
supplied. 

S.  Monica. — Messrs.  Barclay,  Curie,  and  Co.  Limited, 
Whiteinch,  launched  on  July  11th  the  new  steel  vessel  S. 
Monica,  which  they  have  built  for  the  Red  Cross  Iquitos 
Steamship  Company  Limited,  Liverpool — the  Booth  Steamship 
Company  Limited,  managers — for  service  on  the  river  Amazon. 
This  vessel,  which  is  of  a  new  type,  has  been  specially  built 
for  carriage  of  a  large  amount  of  cargo  and  about  80  passengers. 
The  vessel  is  150  ft.  in  length,  28  ft.  6  in.  in  breadth,  14  ft.  6  in. 
in  depth,  and  of  464  tons  gross.  She  is  exceptionally  well 
equipped  for  the  trade,  having  two  winches,  powerful  windlass 
and  steering  gear,  two  masts  fitted  with  strong  derricks,  and 
teak  decks,  while  the  sanitary  arrangements  are  particularly 
complete. 

Port  Kingston. — On  July  12th  the  twin-screw  steamer 
Port  Kingston  ran  her  official  trials  on  the  Firth  of  Clyde. 
The  results  were  exceptionally  good.  She  attained  a  speed 
of  19  knots,  with  a  mean  of  18  53,  which  is  considerably  greater 
than  either  the  builders  or  the  owners  expected.  The  new 
vessel  is  the  largest  and  finest  that  has  yet  been  built  for  the 
fruit  trade  between  the  West  Indies  and  Bristol  Channel  ports. 
Launched  in  April  by  Messrs.  Alex.  Stephen  and  Sons  Limited, 
from  their  yard  at  Linthouse,  Govan,  the  Port  Kingston  is 
the  latest  addition  to  the  fleet  of  the  Imperial  Direct  West 
India  Mail  Service  Limited,  of  which  Messrs.  Elder,  Dempster, 
and  Co.  are  managers.    The  steamer  is  of  7,200  tonnage,  and 
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of  10,000  iiuUciiti'd  horse  power.  She  has  a  poop,  a  long 
bridge  house,  and  a  forecastle  ou  the  upper  deck — the  deck  over 
the  bridge  house  being  carried  out  to  the  side,  forming  a 
jhclt^ered  promenade  on  each  side  of  the  upper  deck.  The 
h(,lds  iusuhited  for  the  carriage  of  fruit  are  of  a  capacity  of 
over  100,000  cubic  feet,  and  arc  divided  np  into  bins,  and 
refrigerated  in  the  latest  and  most  approved  manner. 

Caronia. — ^The  launch  of  the  new  Cunard  liner  Carouia, 
built  by  Messrs.  John  Brown  and  Co.  at  tlieir  Clydebank 
yard,  Glasgow,  was  successfully  carried  out  on  July  13th.  The 
sncce-ss  attained  with  earlier  large  vessels  has  led  to  the 
building  of  the  Caronia.  She  is  678  ft.  long  over  all,  and  her 
moulded  breadth  is  72  ft.  Her  depth  tn  the  shelter  deck  is 
52  ft.,  and  her  draught  of  water,  fully  laden,  32  ft.  Her  dis- 
placement is  29,800  tons,  and  gross  tonnage  21,000.  The 
designed  speed  is  18  knots.  She  is  the  largest  ship  yet  built 
on  the  Clyde,  and  the  weight  of  material  already  worked  into 
her  amounts  to  13,500  tons.  The  dead-weight  capacity  of  the 
ship  will  Ix'  about  12,000  tons.  The  Caronia  is  built  on  the 
double-bottom  principle,  and  will  have  tank  capacity  for  3,450 
tons  of  water  ballast.  There  will  be  accommodation  for  300 
first-class,  350  second-class,  and  1.000  third-class  passengers, 
as  well  as  1,000  ste.erage  passengers,  making  a  total  of  2,650. 
The  complement  of  the  ship,  including  officers,  will  number 
450,  so  that  the  total  munber  of  persons  on  board  may  ue 
3,100.  In  the  Caronia  the  cellular  structure  of  the  double 
bottom  naturally  affords  a  very  rigid  foundation  to  build  from, 
but  in  addition  to  this  the  keel  plating,  which  is  55  in.  wide, 
is  given  the  exceptional  thickness  of  3  in.,  equal  to  some  of  ihe 
armour  deck  of  large  war  vessels.  There  are  eight  decks  and 
12  bulkheads  dividing  the  ship  into  compartments,  any  two 
of  which  could  be  filled  without  the  vessel  sinking.  The  deck 
and  shell  plating  has  been  doubled  to  a  greater  extent  than 
usual,  and  there  are  bilge  keels,  which  not  only  decrease  rolling 
but  add  to  structural  strength.  The  vessel  has  throughout 
been  built  under  special  survey  of  Lloyd's  to  the  highest  c'ass, 
and  also  under  Admiralty  inspection  to  meet  the  requirements 
for  a  trooper  or  auxiliary  cruiser.  Special  arrangements  have 
been  made  for  the  safety  of  the  steering  gear,  there  being  two 
engines  for  the  purpose,  one  situated  beneath  the  water  line. 
There  will  be  two  plob  masts  and  two  funnels.  The  propelling 
machinery  will  consist  of  two  s^ets  of  four-cylinder  quadruple- 
expansion  engines  for  driving  the  twin  screws.  Tlie  cylinders 
are  39  in.,  54J  in.,  77  in.,  and  110  in.  respectively,  the  stroke 
being  66  in.  Tlnsre  will  be  eight  double-ended  and  five  single- 
ended  return-tube  boilers,  generating  steam  at  a  pressure  of 
200  lb.  to  the  square  inch.  They  will  be  worked  with  forced 
draught.  A  system  of  driving  auxiliary  machinery  by  electri- 
city has  been  designed;  but  this,  as  well  as  other  mechanical 
details,  will  be  more  apparent  when  the  machinery  is  in  place. 
The  Caronia  possesses  a  further  interest  from  the  fact  that  she 
will  be,  except  in  regard  to  her  machinery,  a  sister  ship  to 
another  to  be  fitted  with  turbine  machinery  and  built  by  the 
same  company  for  the  Cunard  line.  This  is  independent  of 
th©  big  turbine  driven  ship,  of  760  ft.  in  length,  to  be  built 
for  the  Cunard  Company  at  Clydebank.  This  ship  is  one  of 
the  two  that  have  excited  so  much  interest  lately,  and  for 
which  the  Government  are  advancing  money  for  the  construc- 
tion. The  vessel  was  begun  in  September  last,  so  that  the  hull 
was  brought  to  a  state  ready  for  launching  in  lees  than  ten 
months.  The  Caronia  is  to  be  ready  to  cross  the  Atlantic  on 
February  19th,  1905. 


QUERIES  AND  REPLIES. 


Communications  should  he  written  on  one  side  of  the  paper  only,  and  in 
all  cases  be  accompanied  with  name  and  address.  Sketches  should 
be  neatly  drawn,  and,  if  large,  sent  on  a  roller,  so  as  to  avoid 
creasing.  This  column  is  intended  for  the  mutual  assistance  of 
engineers  in  their  daily  work.  As  far  as  we  possibly  can,  we 
render  assistance,  but  we  cannot  undertake  to  work  out  elaborate 
arithmetical  calculations,  or  deal  with  matters  not  of  general 
interest.  Further,  we  cannot,  under  the  pretence  of  answering  a 
query,  be  made  the  medium  for  gratuitous  puffing.  We  cannot 
undertake  to  reply  to  queries  by  post. 


1823.  Pressure  for  "Dishing"  Iron  and  Steel  Plates.— Will  any 

reader  of  The  Practical  Engineer  kindly  give  me  the  pressure  in 
pounds  per  square  inch  that  would  be  required  to  dish  iron  and 
steel  plates  from  \  in.  to  |  in.  in  thickness  at  the  ordinary  flanging 
heat,  the  dish  to  be  4  in.  in  depth,  and  to  be  made  by  one  stroke  of 
a  hydraulic  press  ram  upon  a  suitable  die  ?  They  might  also  say  if 
it  would  be  necessary  to  alter  the  pressure  on  the  ram  if  the  dish 
was  only  3  in.  deep.  This  icformatiou  is  required  in  connection 
with  the  designing  of  hydraulic  presses  for  flanging  and  dishing 
boiler  plates. — C.  Kllis. 

1829.  Cleaning  Marine  Boiler  Tubes.— What  advantages  aie  to 

be  gained  by  cleaning  marine  boiler  tubes  daily,  as  is  the  practice 
in  the  French  Navy,  I  believe,  compared  with  letting  soot  and 


ashes  gather  for  a  week  or  more  ?  I  know  how  disagreeable  the 
job  is,  and  how  the  opening  of  smoke-box  doors  cuts  down  the 
draught. — Attention. 

1830.  Garage. — As  there  appears  to  be  a  difference  of  opinion  with 
regard  to  the  meaning  of  the  word  "garage,"  would  any  reader 
kindly  give  the  derivation  and  correct  meaning  of  the  word  ? — 


MISCELLANEA. 


The  Admiralty  have  decided  to  extend  the  torpedo  range 
on  Horsea  Island  to  over  double  its  present  length,  and  the 
work  will  be  commenced  forthwith. 

Meldrum  Stokee.s  foe  the  Metropolitan  Asylums 
LioAED. — Subject  to  the  sanction  of  the  Local  Government  Board, 
the  seal  of  the  Asylums  Board  is  to  be  affixed  to  contracts  for 
the  following  mechanical  stokers  to-  be  supplied  and  fixed  by 
Messrs.  Moldium  Bi-others,  Timperley,  Manchester:  To  four 
boilers  at  the  Grove  Hospital,  four  boilers  at  the  Park  Hospital, 
and  two  boilers  at  the  Northern  Hospital.  These  to  be  similar 
to  those  already  erected  at  the  Brook  Hospital. 

Mr.  F.  J.  Warden  Stevens,  Connaught  Mansions,  34, 
Victoria  Street,  AVestminster,  has  for  some  time  made  a 
special  study  of  the  importance  of  coal  testing.  He  has  Tecom- 
mended  clients  to  have  systematic  testing  of  samples  of  the  coal 
purchased,  but,  finding  difficulty  in  carrying  this  out,  is  now 
prepared  to  undertake  periodical  tests.  Full  particulars  are 
given  in  a  brochure  which  Mr.  Stevens  has  issued,  and 
interested  readers  are  recommended  to  apply  to  him  for  further 
information. 

Victoria  and  Albert  Museum. — The  Marcj^uess  of  London- 
derry, K.G.,  president  of  the  Board  of  Education,  inspected 
the  collection  last  week.  Mr.  C.  A.  lonidcs  and  Mr.  A.  C. 
lonides  were  present,  and  Lord  Londonderry  expressed  to  them, 
on  behalf  of  the  board,  his  high  appreciation  of  the  generous 
bequest  of  their  late  father,  and  his  satisfaction  that  a  collec- 
tion of  so  great  artistic  and  educational  value  had  now  become 
available  for  the  nation  in  the  galleries  of  the  Victoria  and 
Albert  Museum.  The  collection  is  the  bequest  of  the  late  Mr. 
Constantine  Alex.  lonides  of  all  his  paintings,  drawings,  etch- 
ings, and  engravings,  and  is  to  be  named  "  the  Constantine 
Alexander  lonides  Collection." 

British  Shipping  in  1903. — -The  annual  statement  of  the 
navigation  and  shipping  of  the  United  Kingdom  for  the  year 
1903  was  issued  on  the  1st  inst.  in  the  form  of  a  blue  book. 
The  total  number  of  British  vessels  entered  with  cargoes  and  in 
ballast  at  ])urts  in  the  United  Kingdom  from  foreign  countries 
and  British  possessions  in  1903  was  35,741,  with  a  tonnage 
of  34,349,028  tons,  as  compared  with  35,895,  with  a  tonnage 
of  32,302,436  in  1902.  The  British  vessels  which  cleared  num- 
bered 35,061,  with  a  tonnage  of  34,862,945  tons,  the  total  in 
1902  being  35,045,  with  a  tonnage  of  32,600,471  tons.  The 
foreign  vessels  entering  in  1903  amounted  to  29,743,  with  a 
tonnage  of  18,166,104  tons,  and  in  1902  the  number  was  29,580, 
with  a  tonnage  of  17,317,681  tons,  while  the  foreign  ships  that 
cleared  in  1903  reached  the  total  of  29,320,  with  a  tonnage  of 
18,241,267  tons,  as  against  29,462,  with  a  tonnage  of  17,652,131 
tons,  in  the  previous  year. 

A  New  Ttpe  or  Furnace. — A  United  States  patent  has  been 
granted  to  Amos  H.  Mylin  and  Lewis  B.  White  for  a  type  of 
furnace  that  j)resents  certain  novel  features  of  construction, 
and  that  may  be  very  economical  in  coal  consumption.  The 
important  features  of  the  invention  are  an  outer  casing  or  fuel 
receptacle  of  any  suitable  shape  forming  an  outer  combustion 
chamber,  and  a  shell  of  refractory  material  arranged  within  the 
outer  chamber  and  forming  an  inner  combustion  chamber. 
The  latter  chamber  is  in  communication  by  openings  in  its 
lower  portion  with  the  outer  chamber,  and  the  outer  chamber 
is  provided  with  an  opening  at  the  tojo  for  supplying  fuel  and 
air  down  and  around  the  inner  chamber,  wliile  the  inner 
chamber  has  a  draught  outlet  the  size  of  which  may 
be  increased  if  the  heat  is  to  be  delivered  and  utilised 
outside  of  the  furnace,  and  made  smaller,  merely  to 
conduct  away  the  incombustible  gases,  if  the  heat  is  to  be 
used  inside.  Except  for  this  shell,  the  interior  of  the  receptacle 
is  entirely  ojien  and  without  grate  or  other  obstruction,  so  that 
it  may  be  filled  with  coal,  entirely  surrounding  the  shell,  which 
should  be  of  refractory  material  to  resist  the  intense  heat. 
The  air  passes  down  from  the  top  opening  through  the  coal  from 
the  coldest  to  the  hottest  part  of  the  furnace  while  the  gases 
are  being  jjrogressively  generated,  until,  when  intimately  mixed 
together  and  gradually  raised  in  temperature,  the  air  and  gases 
are  delivered  into  the  inner  combustion  chamber,  where  the 
heat  is  highest  and  most  of  the  combustion  t^kes  place.  This 
shell  is  not  clogged  with  coal  or  ashes,  so  that  the  inner  chamber 
is  maintained  at  a  high  and  uniform  heat,  and  all  the  com- 
bustible gases  are  there  consumed  without  waste  and  with  a 
high  efficiency  of  fuel — ScieiifiAc  American. 
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MODERN   MILLING  MACHINES. 

The  engineering  works  that  has  not  an  installation  of 
milling  machines,  or  that  has  not  at  least  one  heavy-cut 
milling  machine,  must  b©  considered  out  of  date,  for  the 
advantages  that  result  from  the  employment  of  milling 
cutters  in  connection  with  many  of  the  operations  of  an 
engineering  workshop  have  been  abundantly  demonstrated 
by  the  superiority  of  its  work  over  that  of  the  planing 
and  shaping  machine. 

There  are  many  operations  that  have  until  the  last  few 
years  been  considered  as  necessarily  confined  to  the  lath© 
or  the  planing  machine.  The  old-time  mechanic  has  a 
prejudice  against  th©  introduction  of  the  mor©  rapid  milling 
tool,  and  frequently  does  not  give  fair  play  to  the  work 
to  be  performed  upon  th©  new  milling  machine  because  of 
the  somewhat  more  personal  trouble  necessary  in  efficiently 
mounting  the  work  upon  the  table,  or  accurately  arranging 
the  various  cutters  that  may  be  required  to  the  particular 
material  to  be  operated  upon,  and  the  extent  of  the  cut 
that  can  be  properly  taken. 

With  the  introduction  of  the  milling  machine,  many 
works  managers  were  inclined  to  consider  that  the  skilled 
mechanic  could  be  dispensed  with,  and  that  an  ordinary 
skilled  labourer  of  the  repetition  work  type  could  be 
installed  upon  a  machine  that  in  his  opinion  was  capable 
of  doing  the  work  mechanically  that  had  hitherto  been 
performed  more  or  less  in  combination  with  specially- 
trained  skilled  workers  and  ordinary  lathes  or  tools. 

Wliile  this  limitation  as  to  the  attendant  or  operator  was 
in  existence,  the  milling  machine  had  not  fair  play,  for 
naturally  th©  untrained  and  incompetent  m©chanic  was 
incapable  of  appreciating  the  possibilities  of  making  cutters 
of  various  angles  and  of  irregular  forms  to  suit  the  con- 
figuration of  the  surface  that  was  to  be  produced,  so  that 
the  contour  of  the  cut  was  practically  confined  to  the  mere 
formation  of  grooves  and  slots,  or  the  milling  away  of 
plain  flat  surfaces.  With  the  introduction,  however,  of 
the  skilled  man  to  this  modern  tool,  a  revelation  in  the 
type  of  work  done  was  produced,  so  that  now  a  good  milling 
machine  mechanic  is  on©  of  the  most  valuable  men  con- 
nected with  any  engineering  plant,  for  he  has  it  iu  his 
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power,  1)}'  the  exercise  of  ingenuity  and  thought,  to  turn 
out  work  at  a  rate  out  of  all  iiroportion  to  that  which  could 
be  performed  upon  any  other  lathe  or  tool. 

The  speed  of  the  cutters  for  each  job  has  to  be  deter- 
mined by  the  nature  of  the  material  that  is  being  operated 
upon  and  the  surface  that  is  to  dealt  with  by  the  fictual 
cutting  edges  of  the  tools,  for  it  is  known  that  cutters  may 
be  burned  or  the  steel  untempered  by  too  fast  a  speed,  even 
when  the  rate  of  feed  of  the  table  is  a  slow  one. 

A  good  milling  machine  is  capable  of  taking  a  cut  one 
quarter  of  an  inch  in  depth  aiid  at  the  rate  of  forty  feet 
per  minute,  provided  the  teeth  are  formed  in  such  a  manner 
that  the  cutting  edges  do  not  become  choked  with  the 
chips  that  are  removed  from  the  surface  being  milled.  The 
old  system  of  making  milling  cutters  somewhat  in  the  form 
of  exaggerated  file  teeth  must  be  abandoned,  or  the  work 
that  is  performed  upon  the  milling  machine  will  l)e  unsatis- 
factory, and  the  cutters  will  be  ruined. 

The  efficient  removal  of  the  chips  is  a  matter  of  almost 
equal  importance  with  the  formation  of  the  cutting- 
surfaces,  and  the  modern  practice  appears  to  be  to  make 
the  stream  of  oil  or  the  soapy  solution  for  cooling  the  tool 
to  be  delivered  under  jsressure,  and  thus  to  actually  wash 
the  cutter  clear  of  all  its  chips  or  cuttings. 

When  the  advantages  of  the  experienced  mechanic  are 
more  readily  appreciated  by  works  managers,  the  use  of 
the  milling  machine  will  not  be  confined  and  limited  to  the 
production  of  very  light  work,  but  it  will  be  found  to  be 
economical  for  operating  upon  some  of  the  heaviest  suiface- 
cutting  jobs  that  have  to  be  handled  in  every  engineering 
works. 


POWER   IN  BULK. 

It  appears  to  be  a  favourite  practice  with  many  electrical 
tramway  companies  to  make  provision  in  their  Parliamen- 
tary Bills  for  supplying  electricity  in  bulk  to  the  districts 
wherein  they  are  to  be  located.  The  recognition  of  this 
practice  is  a  healthy  sign,  as  it  implies  a  growth  of 
industries  wherein  power  should  be  obtained  at  more 
economical  rates  than  is  possible  at  present  with  the 
private  steam  power  generating  systems  usually  associated 
with  industrial  undertakings. 

There  have  been  public  power-supply  systems  formed 
with  some  success  in  this  country  in  connection  with  the 
distribution  of  hydraulic  power,  particularly  in  connection 
with  lifting  machinery,  although  the  use  of  such  water 
under  pressure  has  not  been  confined  to  such  purjwses. 
The  difficulty,  however,  of  economically  using  hydraulic 
power  for  varying  loads  or  irregular  demands  upon  the 
motors  in  which  the  water  is  employed  has  probably  been 
the  cause  of  the  limited  manner  in  which  public  hydraulic 
installations  have  been  formed  in  this  country. 

Compressed  air  has  been  tried  with  some  measure  of 
success  in  Paris,  but  in  this  country  the  installation  that 
was  laid  down  in  the  Midlands  proved  to  be  anything  but 
a  financial  or  mechanical  success,  inasrrmcli  as  the  leakages 
and  difficulties  that  arose  in  connection  with  the  trans- 
mission of  the  air  under  pressure  led  to  a  total  abandon- 
ment of  the  undertaking,  and  to  the  discredit  generally  of 
the  entire  system. 

Electricity  as  a  motive  power  has  passed  all  possible 


experimental  stages,  and  the  only  thing  to  prevent  its 
adoption  more  generally  by  users  who  will  be  called  upon 
to  discard  their  engines  and  boilers  at  present  employed 
is  the  somewhat  high  charge  made  for  the  current  that  is 
to  be  consumed,  or  the  want  of  a  guarantee  that  the  price 
of  the  current  shall  not  be  subjected  to  variations  at  the 
caprice  of  the  company  when  the  indei^endent  and  private 
power  plants  have  been  dismounted,  and  the  Avorks  thus 
placed  entii'ely  at  the  mercy  of  the  outside  company. 

The  Metropolitan  Electric  Tramways  Company  have 
installed  a  portion  of  a  large  network  of  electric  tramways 
in  the  counties  of  Middlesex  and  Herts,  and  they  have  made 
provision  in  the  station  of  the  North  Metropolitan  Electric 
Power  Supply  Company  for  an  installation  such  as  will 
not  only  be  suitable  for  supplying  current  for  traction 
purposes,  but  also  for  general  lighting  and  power  purposes 
of  the  district.  Although  established  jjrimarily  for  the 
purjjose  of  supplying  the  current  required  by  the  Metro- 
politan electric  tramwa3^s,  the  demands  for  electrical  power 
and  the  ijossibilities  of  developments  have  been  ajjjjreciated, 
inasmuch  as  the  Company  has  arranged  to  supply  electrical 
energy  for  power  purposes  for  a  large  area  of  Middlesex 
and  Herts,  including  twenty-four  miles  of  the  Lea  Naviga- 
tion, along  which  there  is  abundance  of  land  suitable  for 
the  erection  of  factories,  which  would  enjoy  the  advantages 
of  water  transit. 

This  recognition  of  the  necessity  of  providing  industries 
with  mechanical  j^ower  practically  on  tap  and  mechanical 
means  of  transit  combined  is  to  be  commended,  as  it  is 
but  repeating  the  exjDeriences  of  the  Great  Niagara  Falls 
Power  Supply  Company  of  America,  where,  hand  in  hand 
with  clieaiJ  electrical  power,  is  given  the  sites  upon  which 
the  power  can  be  used,  so  that  the  works  have  been  brought 
to  the  power  installation,  and  a  rural  district  converted 
into  a  successful  industrial  one. 

We  are  persuaded  that  many  of  the  existing  electrical 
power  and  electric  light  companies  would  do  well  to  make 
arrangements  for  not  only  supiDlying  electrical  power  in 
bulk,  but  making  it  possible  for  those  who  are  to  discard 
their  existing  motive  power  plants  to 'rent  from  the  power 
owners  such  plant  for  use  with  the  current  upon  terms  that 
will  facilitate  the  adoption  of  the  new  means  without 
requiring  that  an  investment  shall  be  made  of  a  laige 
amount  of  capital  for  making  the  transfer  from  the  old  to 
the  modern  systems. 


NOTES  ON  NEWS. 

Trial  of  Small  Motor  Cars. — Under  the  auspices  of 
the  Automobile  Club  of  Great  Britain  and  Ireland,  there 
will  be  held  a  series  of  trials,  consisting  of  12  non-stop  I'uns 
(two  journeys  per  day)  of  50  miles  each,  totalling  600 
miles,  starting  on  August  29th,  the  last  run  taking  place 
on  September  3rd,  1904,  from  Hereford.  There  will  only 
be  four  classes:  Class  A  for  cars  not  exceeding  £125, 
Class  B  exceeding  £125  but  not  exceeding  £.150,  Class  C 
exceeding  £150  but  not  exceeding  £175,  and  Class  D 
exceeding  £175  but  not  exceeding  £200.  It  will  thus  be 
seen  that  the  seating  accommodation  is  practically  limited 
to  two  persons.  The  general  conditions  follow  to  some 
extent  those  imposed  in  last  year's  trials,  a  great  advance 
being  made  in  allowing  the  car  to  be  washed  down  at  the 
end  of  the  day's  run.  Awards_^\yiU  bg  given  by  the  Com- 
mittee on  the  reoommerid^tiboTxif  ui'e  judg&s  appointed  by 
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•  the  Club.  The  first  award  will  be  given  to  the  car  which 
makes  the  greatest  number  of  non-stop  runs,  and  if  there 
be  more  than  one  car*  making  the  same  number  of  such 
runs,  then  the  car  with  the  highest  average  speed  on  the 
hills  will  be  awarded.  A  car  making  a  stop  of  20  minutes  for 
repairs  on  the  road  will  be  precluded  from  receiving  an  award 
in  the  non-stop  competition.  Further  awards,  consisting  of 
gold,  silver,  and  bronze  medals,  accompanied  by  certificates, 
will  be  given  at  the  discretion  of  the  judges.  Official 
observers  will  be  provided  with  a  front  seat  on  each  car. 
As  regards  speed  regulations,  no  speed  above  the  legal 
limits  will  be  allowed.  Any  car  making  an  average  of  over 
18  miles  per  hour  on  the  50-mile  run  will  be  disqualified, 
whilst  any  car  averaging  less  than  12  miles  per  hour  on 
any  one  run  shall  not  receive  an  award. 


Motor  Boats. — Two  important  events  in  which  motor 
boats  will  compete  are  about  to  take  place  in  the  South 
of  England.  On  July  26th  and  27th,  reliability  trials  for 
motor  boats  fitted  with  internal  combustion  engines  will 
be  held  in  Southampton  Water.  There  are  six  classes  and 
26  entries :— Class  I.  not  exceeding  15  ft.  over  all.  Class  II. 
not  exceeding  20  ft.,  Class  III.  not  exceeding  25  ft.,  Class 
IV.  not  exceeding  30  ft.,  Class  Y.  launches  of  over  30' ft., 
and  Class  VI.  unrestricted  class  for  boats  under  40  ft. 
These  trials  are  under  the  auspices  of  the  Automobile  Club 
of  Great  Britain  and  Ireland,  and  appear  to  be  thoroughly 
representative.  The  course  is  rectangular,  and  each  com- 
petitor will  be  required  to  run  round  the  course  for  a 
period  of  10  hours  each  day.  Awards  will  be  given  accord- 
ing to  a  scale  of  marks. 


BRrnsH  International  Cup  for  Motor  Boats. — This 
event,  hitherto  known  as  the  Harmsworth  Cup,  will  take 
place  at  K3'de  on  July  30th,  when  the  King  and  Queen 
are  expected  to  be  present.  The  cup  is  held  at  present 
by  this  country,  and  is  competed  for  on  practically  the 
same  lines  as  the  Gordon-Bennett  Cup  for  motor  cars. 
There  are  nine  entries — ^five  from  England,  three  from 
France,  and  one  from  the  United  States.  The  boats  are 
all  about  40  ft.  in  length,  and  the  horse  power  ranges  from 
55  to  150.  The  motive  power  is  petrol,  except  in  one 
instance  in  which  M.  Legru,  of  France,  employs  steam. 
This  race  is  also  under  the  organisation  of  the  Automobile 
Club,  as'  the  trustees  for  the  cup,  the  management  being 
in  the'  hands  of  the  Marine  Motor  Committee  of  the  Club. 


The  first  meeting  of  the  members  of  the  Institution  of 
Mechanical  Engineers  after  their  visit  to  America  took 
place  on  the  22nd  itist.  Mr.  Wicksteed,  who  presided,  gave 
his  impressions  of  American  works,  200  of  which  were  open 
to  the  members  on  their  recent  visit  to  America.  They 
were  the  guests  of  the  American  Society  of  Engineers, 
whose  president,  like  himself,  was  a  manufacturer  of 
machine  tools  and  of  instruments  for  scientific  use.  In 
the  United  States,  engineering  designs  and  methods  were 
not  confined  to  fixed  types  associated  with  the  title 
"American,"  but  on  the  contrary  the  tools  employed  in 
their  workshops  were  of  different  types.  Similarly  the 
methods  of  training  engineers  academically  did  not  follow 
identical  lines.  At  the  Massachusetts  Institute  of  Tech- 
nology, a  student  only  devoted  a  quarter  of  the  time  to 
workshop  practice  which  he  would  devote  at  the  Worcester 
Polytechnic.  But  the  one  thing  common  to  all  the  training 
establishments  for  engineers  seemed  to  be  belief  in  them- 
selves and  their  methods,  and  a  large  measure  of  success 
followed  it.  The  Americans  were  far  too  shrewd  to  discard 
a  system  simply  because  it  was  old-established.  They  stuck 
steadily  to  the  English  foot  of  12  inches,  and  Coi  igress 
would  not  adopt  the  metre.  Mr.  J.  W.  Spencer  (Newcastle- 
on  Tyne)  said  they  saw  nothing  in  America  very  much 
ahead  of  the  practice  in  the  best  establishments  in  this 
country,  but  what  rather  astonished  them  was  the  enormous 


enterprise  and  the  huge  machinery  laid  down  to  do  tlie 
work,  combined  with  a  very  large  amount  of  engineering 
skill.  Everything  tended  to  one  end — a  very  large  output. 
Another  thing  that  struck  them  was  the  energy  which  the 
foi-emen  and  workmen  threw  into  their  work.  They  were 
told  that  their  best  managers  and  workmen  were  from  this 
country.  All  the  English  workmen  in  America  had  been 
tempted  over  by  the  better  position  and  the  freedom  which 
they  enjoyed.  The  trade  unions  of  this  country  were 
responsible,  for  when  a  workman  saw  his  progress  barred 
in  this  country  he  went  over  to  America,  was  received  with 
open  arnjs,  and  soon  improved  his  position.  The  director 
of  one  of  the  largest  steel  works  hi  America  asked  (he 
nuxnager  what  he  could  turn  out  in  a  year,  and  was  told 
a  certain  amount.  The  director  replied,  "  Double  the 
place,"  and  these  were  all  the  instructions  given  for  this 
large  development  of  the  works. 


Water  Power  Plant  in  Japan. — The  hydro-electric  power 
installation  in  lyo  makes  use  of  the  various  rapids  in 
the  River  Ishite,  of  which  Wakigafuchi  is  the  highest. 
The  quantity  of  water  varies  from  40  cubic  feet  per  second 
at  low  water  to  100  cubic  feet  at  high  water,  the  mean  flow 
being  about  50  cubic  feet  per  second.  The  260  kilowatts 
of  power  developed  are  obtained  from  an  actual  head  of 
about  100  ft.,  with  a  steady  flow  of  about  50  cubic  feet 
per  second.  Across  the  stream  is  placed  a  straight  stone 
weir  132  ft.  long,  which  dams  up  the  water  to  a  height  of 

4  ft.  from  the  canal  bottom.  The  water  enters  the  canal 
about  3,000  ft.  from  the  reservoir,  which  is  located  near 
the  plant.  Along  the  clifl',  at  a  distance  of  about  300  ft. 
from  the  entrance,  is  placed  on  wooden  sleepers  a  semi- 
circular steel  flume  45  ft.  in  diameter,  which  connects  with 
the  canal.  The  canal  is  4  ft.  wide  at  the  bottom  and  5  ft. 
in  height.    The  reservoir  is  10  ft.  wide,  15  ft.  long,  and 

5  ft.  high.  It  contains  an  iron  rack,  which  rests  on  the 
bottom,  and  is  inclined  at  an  angle  of  about  60  deg.,  in 
order  to  arrest  all  floating  material,  such  as  logs,  leaves, 
etc.  A  steel  pipe  line,  230  ft.  long,  connecting  with  the 
reservoir,  runs  to  the  foot  of  the  mountain,  where  the 
power  station  is  located.  The  pipe  is  3  ft.  in  diameter 
throughout  its  whole  length,  and  is  built  of  steel  plates 
^/,6  in.  to  §  in.  in  thickness.  At  the  end  of  the  pipe  thei-e 
are  provided  a  safety  valve  and  a  manhole  to  permit  of 
periodical  cleaning  and  draining.  At  present  there  are 
in  the  power  house  one  water  wheel,  an  electric  generator, 
and  a  switchboard.  The  water  wheel,  supplied  by  J.  M. 
Voith,  Heidenheim,  Germany,  develops  380  H.P.  at  600 
revolutions  per  minute,  a  suction  pipe  15  ft.  long  being- 
used.  Regulation  of  speed  is  accomplished  by  Voith's 
governor  to  within  3  per  cent.  The  turbine  is  connected 
directly  through  a  leather  coupling  to  a  three-phase 
generator  of  the  revolving  field  type,  developing  260  kilo- 
watts at  3,500'  volts,  the  frequency  being  60  periods  per 
second  when  running  at  600  revolutions  per  minute.  Tlie 
exciter  is  wound  for  110  volts,  and  is  placed  on  the  same 
shaft  with  the  generator.  The  three-phase  transmission 
line  consists  of  No.  3  B.W.G.  wires,  fixed  to  petticoat 
insulators.  Telephone  wires  are  also  strung  on  the  poles. 
Both  the  primary  and  secondaiy  wires  enter  the  trans- 
former chamber  by  way  of  a  vertical  jiipe  20  ft.  above  the 
roof  of  tower.  In  the  chamber  are  two  10  kilowatt  trans- 
formers. 


Obituary. — We  regret  to  announce  the  deatli,  on  the  14th 
July,  of  Mr.  A.  H.  Allen,  public  analyst  for  Sheffield,  the  West 
Eidiuo;  of  Yorkshire,  and  other  municipalities.  Mr.  .\lleu  was 
one  of  the  foundei-s  of  the  Institute  of  Chemisti-y. 

The  Newcastle  College  op  Science. — The  directors  of  Sir 
\Y.  G.  Armstrong,  Whitworth,  and  Company,  at  their  recent 
meeting'  at  Elswick,  resolved  to  contribute  to  the  funds  of  the 
above  college  a  sum  of  £1,000  per  aninim  for  five  years,  making 
a  total  contribution  of  ^5,000. 
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THE  MODERN  RAILWAY  WAGON  AND  THE 
DETAILS  OF  ITS  DESIGN. 

By  George  Willans. 

{Continued  from  page  702,  vol.  xxix.) 

Draw  Gear. — Tlie  standard  system  of  draw  gear  adopted 
in  this  country  consists  of  a  coupling  hook ;  chains 
hanging  therefrom  provide  tlie  means  of  connecting  one 


of  whieli  is  the  tendency  to  become  fastened  in  one  position, 
and  resulting  in  what  is  known  as  a  "  tight  shackle." 

To  obviate  the  use  of  the  D  link,  and  retain  all  its  good 
features,  together  with  the  advantages  of  a  welded-in 
couplings,  the  "  Gedges  hook  "  is  employed. 

From  fig.  56  it  will  be  seen  that  the  hole  through  which 
the  coupling  passes  is  slotted  out,  the  coupling  link  having 
a  coiTesponding  fiat  place  on  one  side  of  it,  such  that,  the 
coupling  link  being  carried  round  sideways  on  the  hook. 


FlO.  55. 


vehicle  to  another.  The  standard  draw  hook  and  couplings 
for  a  10-ton  wagon  are  shoAvn  in  fig.  55,  and  are  self- 
explanatory.  The  material  from  which  they  ai*e  made  is 
usually  the  best  Yorkshire  iron,  or  a  mild  weldable  quality 
of  steel. 

The  coupling  links,  of  l|in.  diameter,  are  welded  at 
the  side,  and  it  will  be  apparent  that  in  the  case  of  the 
last  link  in  the  draw  hook  this  weld  becomes  a  somewhat 
difficult  matter,  when  it  is  remembered  that  the  length 


the  flat  part  enters  the  slotted  hole,  and  the  link  then 
assumes  it-s  ordinary  position ;  similarly,  to  detach  the 
coupling  links    the  reverse  is  done. 

The  section  of  the  link  is  not  reduced  by  being  flattened, 
and  the  hook  is  strengtliened  by  the  provision  of  more 
metal  at  the  under  side  of  the  hook.  It  is  advisable,  after 
the  links  are  in  position,  to  clip  round  the  flattened  part 
of  the  coupling  a  piece  of  ^  in.  thick  sheet  iron,  so  that 
the  links  cannot  be  removed  too  easily. 
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and  weight  of  the  draw  bar  render  it  inconvenient  to 
handle,  and  also,  should  the  coupling  become  broken,  it 
is  necessary  to  withdraw  the  draw  bai  in  order  to  effect 
a  repair. 

It  was  customaiy  to  employ  w'hat  is  known  as  a  D  link 
to  connect  the  coupling  links  to  the  draw  bar ;  but  their 
use  has  become  obsolete  from  various  reasons,  the  chief 


For  wagons  above  10  tons  capacity,  the  design  of  the 
draw  gear  is  somewhat  heavier,  the  chief  difference  being 
the  provision  of  l|in.  coupling  links. 

In  order  to  minimise  the  shocks  of  shunting  and  service 
operations  of  the  wagons,  the  draw  gear  is  provided  with 
springs  of  various  designs,  the  most  usual  being  the 
combination  whereby  a  large  transverse  laminated  spring 
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receives  tke  buffer  shocks  at  the  ends,  the  draw  gear  being 
connected  to  the  spring  buckle.  Figs.  1  and  2  illustrate 
this  design. 

This  class  of  spring  is  generally  fitted  either  at  the  ends 
or  in  the  centre  of  the  vehicle,  the  former  being  the  most 
modern  practice,  as  it  permits  of  what  is  known  as  a 
continuous  draw  bar  being  employed. 

Referring  to  figs.  1  and  2,  it  will  be  noticed  that  the 
draw  liook  is  dii'ectly  connected  to  the  jaw  formed  by 
the  spring  buckle,  which  is  similarly  made  on  the  opposite 
side. 

To  this  inner  jaw  the  intemiediate  draw  bar  is  con- 
nected. The  extremity  of  one  intermediate  draw  bar  is 
directly  connected  to  the  draw-bar  cradle,  fig.  57 ;  the 
other  is  provided  with  a  helical  steel,  or  rubber  spring  and 
washer,  and  similarly  connected  up  to  the  draw-bar  cradle. 
It  is  apparent  that  all  the  stresses  set  up  at  the  draw  bar 
are  directly  taken  by  both  the  head  stocks  of  the  wagon 
through  the  medium  of  the  laminated  and  cradle  springs, 
the  head  stocks  distributing  the  load  through  the  various 
frame  members.  A  pressed  steel  draw-bar  cradle,  capable 
of  being  substituted  for  fig.  57,  is  shown  in  fig.  58,  and 
is  made  by  the  Steel  Journal  Box  Company,  Manchester, 
either  open  as  shown,  or  semi-enclosed  for  use  with  rubber 
springs,  thus  protecting  them  from  any  possibility  of 
damage  from  oil  or  grease  destroying  the  rubber.  It  is 
claimed  for  these  steel  cradles  that  they  are  stronger, 
lighter,  and  cheaper  than  the  type  shown  above.  They 
are  certainly  a  most  efficient  article,  and  are  made  against 
a  guaranteed  load  of  60  tons. 


Fig.  5S. 


The  design  of  draw  gear  described  is  in  most  common 
use,  but  there  are  other  designs  of  semi-continuous  draw 
bars,  employed  generally  with  the  use  of  the  draw-bar 
cradle,  but  sometimes  the  draw  bars  are  connected  inde- 
pendently to  the  cross  bearers,  which  take  the  load  direct, 
through  the  medium  of  a  rubber  spring.  The  combination 
of  laminated  and  cradle  springs  is,  however,  a  most 
efficient  design.  The  objections  to  it,  which  render  a 
modification  desirable,  depend  upon  the  desire  to  avoid 
making  the  end  longitudes  and  diagonals  in  two  pieces, 
and  partly  cutting  them  away  and  bolting  them  together 
again,  as  has  to  be  done  with  wooden-frame  wagons ;  and, 
similarly,  steel-frame  wagons  have  to  be  designed  with 
this  end  in  view.  It  is  also  obvious  that  the  replacing 
of  these  springs  after  repairs  presents  some  difficulty,  and 
in  cases  where  the  springs  are  put  in  from  the  top  of  the 
wagon  necessitates  taking  the  bottom  of  the  wagon  up, 
which,  should  the  spring  happen  to  fail  "  under  load," 
necessitates  the  contents  of  the  wagon  being  transhipped 
to  make  the  repair;  also  the  failure  of  one  of  the  springs 
makes  the  whole  arrangement  inoperatiTe. 

(To  be  continued.) 


Electric  Mail  Vans. — Electric  motor  vans  are  to  be 
employed  in  Paris  for  conveyance  of  mails  between  the  post 
offices  and  the  railway  stations.  The  vans  are  designed  to 
carry  1,200  lb.  at  about  12  miles  an  hour,  as  compared  with  8 
miles  attained  by  Iiorse-driveu  vehicles.  Each  is  equipped 
with  44  accumulators,  and  is  able  to  cover  25  miles  on  one 
charge. 
* 


MANCHESTER  ASSOCIATION  OF  ENGINEERS. 


Tms  Association  visited  Rugby  on  the  21st  inst.,  when  a 
party  of  about  50  members  inspected  the  extensive  works 
of  the  British  Thomson-Houston  Company  Limited  at 
Rugby. 

The  works  cover  about  12  acres  of  ground,  and  give 
employment  to  about  2,000  people.      The  visitors,  on 
arriving  at  the  works  from  Manchester,  had  a  most  cordial 
reception  from  the  heads  of  the  various  departments,  and 
they  were  shown  over  the  works  by  various  officials  of 
the  Company.    Visits  were  paid  to  the  incandescent  lamp 
department,  which  is  completely  furnished  with  modern 
appliances  for  the  manufacture  of  these  lamps.  The 
machine  shop  was  an  object  of  much  attraction,  and  it 
contains  a  large  number  of  machine  tools  of  English, 
American,  and  Continental  makers  of  the  best  modern 
types,  and  most  of  these  are  electrically  driven.     In  the 
first  or     A "  bay,  which  is  for  heavy  machining  and  the 
erecting  of  large  apparatus,  there  is  a  40-ton  overhead 
electric  travelling  crane.    There  is  also  an  84  ft.  by  20  ft. 
planer,  ecjuipped  with  direct  electric   drive    and  B.T.H. 
magnetic  clutch.    In  a  portion  of  this  bay,  as  also  in  bays 
B  and  C,  is  located  the  testing  department  of  the  Company. 
In  the  C  bay  there  are  also  planers,  slab-milling  machines, 
radial  drills,  four-spindle  railway  motor  boring  mill,  fitted 
with  electric  drive,  and  in    the   south-east   part  several 
smaller  planers,  horizontal  and  vertical  slaib  millers,  vertical 
and  horizontal  boring  mills,  which  are  used  for  various 
operations  in  connection  with  railway  and  stationary  motor 
frames.    There  are  also  four  special  boring  mills,  and  by 
the  use  of  these  machines  it  is  claimed  that  a  vast  amount 
of  labour  is  saved,  while  increased  jjroduction  and  absolute 
accuracy  in  duplication  are  ensured.    In  the  centre  of  bay 
E  is  located  the  tool  room  and  tool  store,  and  bay  F  is 
equipped  with  lathes,  screwing  machines,  drilling  presses, 
as  also  finishing,  assembling  and  testing  of  railway  con- 
trollers, and  in  bays  E,  F,  and  G  are  also  located  the 
armature  winding  and  insulating  departments.      All  the 
tools  and  machinery  in  the  pattern  shop  are  operated  by 
electric  inotors,  which  are  placed  on  brackets  overhead,  so 
as  to  occupy  the  least  possible  space.      The  blacksmiths' 
shop  is  fitted  on  the  most  modern  principles,  and  the 
punchers  and  presses  for  stamping  out  are  also  electrically 
driven.      The  meter  department  is  thoroughly  equipped 
with  apparatus  and  instrmnents  of  precision  for  testing 
O.K.  and  Thomson  recording  wattmeters,    besides  con- 
taining separate  and  well-equipped  up-to-date  chemical  and 
electrical  laboratories.      The  power  house  is  divided  into 
engine  room  and  boiler  room.   There  are  three  steam  gener- 
ators, two  of  which  (of  200  kilowatt  capacity  each)  supply 
continuous  current  at  550  volts.    They  are  coupled  direct 
to  horizontal  tandem  compound  Corliss  type  engines.  The 
engines  made  by  Messrs.  Cole,  Marchent,  and  Morley  are 
capaible  of  giving  a  normal  output  of  320  I.H.P.  when 
running  at   120  revolutions  per  minute,   1501b.  steam 
pressure.  The  small  set  is  a  100  kilowatt  550  volt  continuous- 
current  generator,  coupled  direct  to  a  Browett-Lindley  hori- 
zontal tandem  compound  engine,  running  at  235  revolutions 
per  minute.    The  boiler  house  contains  Babcock  boilers 
fitted  with  superheaters,  also  Vicars  stokers  driven  through 
\\'orm  gearing  by  a  5  H.P.  motor  running  at  675  revolutions 
per  minute.      The  eoonomiser  contains  320  pipes  of  the 
Clay  Cross  Company's  make,  the  scraper  gear  being  driven 
by  an  electric  motor.    The  boiler-feed  pumps  are  two  in 
number,  one  by  Pearn  and  Company  of  the  three-throw 
vertical  type,  driven  by  a  15  H.P.  motor  running  at  840 
revolutions  per  minute,  and  the  second  by  the  Blake 
Knowles  Company  of  the  single-ram  horizontal  direct- 
acting  type.     There  are  also  two  vertical  three-throw 
lifting  pumps  by  Pearn  and  Company,  each  geared  up  to  a 
5  H.P.  motor  running  at  1,200  revolutions  per  minute. 
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Ket'reslnneiits  were  subsequently  partaken  of,  the 
members  recording  their  gratitude  for  the  hospitality 
shown.  Mr.  T.  Ashbury  commented  on  the  fact  that 
many  of  them  had  seen  the  Curtis-Holmes  turbine  at  work 
for  the  tii'st  time. 


LEAVES   FROM    A   NAVAL  ENGINEER'S 
NOTE  BOOK. 


X. 


Bearing  Surfaces  of  Crank-shaft  Journals,  Crank 
Pins,  Gudgeon  Pins,  and  Guide  Slippers. 

The  main  bearings,  connecting-rod  brasses,  and  guide 
slippers  of  modern  naval  engines  are  almost  invariably  lined 
■with  white  metal.  In  the  case  of  the  guide  slippers  and 
other  reciprocating  parts  the  white  metal  should  be 
machined  and  fitted  to  place,  and  not  simply  cast  in.  The 
same  practice  is  sometimes  followed  for  shaft  bearings,  the 
white  metal  being  fitted  as  strips  dovetailed  into  the 
bearings,    in   the   manner   adopted    for   the  lignum-vitce 


bearings  for  stern  tubes.  For  lining  bearings,  crank-pin 
brasses,  and  other  parts,  exclusive  of  gudgeon  bearings,  the 
following  alloy  has  been  found,  after  extended  experience, 
to  give  good  results :  Twelve  parts  tin,  one  part  copper, 
one  part  antimony,  mixed  in  the  following  way — six  parts 
tin  alloyed  with  one  part  of  antimony,  and  six  parts  tin 
with  one  of  copper,  and  the  two  mixed  together.  For  lining 
gudgeon  bearings,  the  following  harder  alloy  has  been  found 
to  give  good  results :  85  per  cent  tin,  5  per  cent  copper, 
and  10  per  cent  antimonj'. 

The  composition  adopted  in  the  United  States  navy  is  : 
Best  refined  copper,  3 7  per  cent;  Banca  tin,  88'8  per  cent; 
and  regulus  of  antimony,  7*5  per  cent.  This  is  well  fluxed 
with  borax  and  resin  in  mixing. 

The  white  metal  used  for  bearings  in  the  British  navy  has 
a  composition  as  follows  :  Tin,  86  per  cent ;  copper,  5 '5  per 
cent;  and  antimony,  8'5  per  cent. 

The  pressures  on  the  main  bearings  and  crank  pins,  due 
to  the  loads  on  the  pistons,  are  continually  varying  through- 
out each  revolution  of  the  shaft,  and  can  only  be  determined 


TABLE  L — Pressures  on  the  Bearing  Surfaces  of  Crank-shaft  Journals,  Crank  Pins,  Gudgeon  Pins,  and  Guide 
Slippers  of  Three-stage  Expansion  Engines  of  Some  Recent  Twin-screw  Battleships. 


Reference  letter 


Name  uf  vessel. 


•1 


l.H.P.  per  set   

Revdhitiona  per  minute   

Steam  pressure  .it  engines,  lbs.  per  sq.  in.  above  atmosphere,  P. 

Diameters  of  cylinders,  in  inches  : — 

High-pressure   

Intermediate  

Low-pressure   

Length  of  stroke,  in  inches  

Length  between  centres  of  connecting  rods,  in  inclies  

Ratio  length  of  connecting  rod  _  jj  _ 


length  of  crank 

Diameter  of  all  crank-shaft  journals,  in  inches   

Total  length  of  main  bearings,  in  feet  and  inches  

Pressure  in  pounds  per  square  inch  on  main  bearings,  takin 
s\n-face  as  diameter  in  inches  X  total  length  in  inches,  and 
load  as  (are*  of  H.P.  x  P)  multiplied  \>y  3  for  three-crank 
engines,  and  multiplied  by  35  for  four-crank  engines   

Diameter  of  all  crank  pins,  in  inches  

Length  of  crank  pins,  in  inches  : — 

High-pressure  and  intermediate   


Low-pressure   ■  ■■ 

Ratio  bearing  surface  of  L.P.  crank  pin 
bearing  surface  of  H.P.  crank  pin 
Pressure  in  pounds  per  square  inch  on  crank  pins,  taking 
surface  as  diameter  in  inclies  X  length  in  inches,  and  load  as 
area  of  H.P.  X  P,  for  the  H.P.  and  LP.  crank  pins   

Diameter  of  gudgeon  i^ius,  in  inches :  - 

High-jjressure  and  intermediate   


Low-pressure 


Length  of  gudgeon  bearings,  in  inches  :- 
High-pressure  and  intermediate 


Low-pressure   

Ratio  ^"'''^'^^  °f  l^.V.  gudgeon  bearing 
surface  of  H.P.  gudgeon  bearing 


area  of  H.P.  x  P,  for  the  H.P.  and  LP.  bearings 

l^englh  and  width  of  guide  slippers,  in  inches  : — 

High-pressure  and  intermediate   

Low-pressure   


Pressure  in  pomids  per  square  inch  on  slipper  area,  due  to  a 


L.P. 


ilipper  area 


Ratio   

H.  P.  slipper  area 

tioti.^  "  Astern"  slipper  area  „  „  ,  ,  „ 
^^'^  -Ahead  "slipper  area  ^-P.  and  LP. 


A 

B 

c 

D 

e 

F 

G 

H.M.S. 

]-)llUCHI].  1 

H.M.8. 

Vg  11  ^  c  till  c  c 

u.s.s. 

Xlliii  oip. 

U.S.S.  Maine 

u.s.s. 

Missouri. 

D.S.S. 

Georgia. 

u.s.s.  

!t,000 

0,750 

5,000 

8,000 

8,000 

9,500 

5,000 

120 

108 

120 

120 

120 

120 

120 

250 

250 

180 

210 

200 

250 

200 

i 

33i  i 

30 

33i 

38^ 

343 

35 

30 

49 

59 

53 

57 

Two  C8 

80 

92 

Two  63 

Two  66 

Two  53 

45 

51 

43 

42 

48 

48 

48 

lili 

102 

SIB 

84 

96 

96 

96 

4*0 

4'0 

4  '0 

4'0 

4'0 

4-0 

4-0 

ui 

16J 

154 

I7i 

14i 

13  0 

y  6 

8  3 

9  lOJ 

11  4 

11  ih 

10  0 

269 

282 

326 

370 

300 

335 

276 

1!) 

IS 

IJ4 

17i 

16 

18 

14i 

■n 

20 

17 

2U 

18 

21.i 

16i 

14 

20 

17 

21J 

18 

21i 

16i 

0-(i36 

1-00 

1-UO 

1-OD 

100 

1-00 

1-00 

525 

1 

490 

630 

650 

658 

622 

610 

104 

11 

n 

10^ 

lOJ 

10 

n 

Si 

11 

lOJ 

m 

10 

9} 

Two  10). 

Two  8J 

14 

Two  11^ 

10 

Two  lOJ 

m 

Two  8J 

Two  SJ 

14 

Two  llA 

16 

Two  lOi 

13i 

0  047 

1-00 

1-CO 

1-00 

1-00 

1-00 

1-00 

1,000 

988 

1,160 

1,020 

1,155 

1,145 

1,095 

35   X  32 
2SJ  X  26 

313  X 

315  X  29 

460  square 
inches  area 

7S0  square 
inches  area 

540  square 
inches  area 

30  X  23 
30  X  23 

243  X  16a^ 
243  X  16i- 

49 

48 

86 

79 

88 

87 

87 

0-li56 

1-00 

1-00 

100 

1-00 

100 

l-OO 

0-72 

0'73 

0-78 

0-70 

0-80 

0-74 

0-70 
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with  auy  degree  of  exactitude  by  a  laborious  process,  with 
which  most  engineers  are  familiar,  based  on  a  full  set  of 
indicator  diagrams  taken  simultaneously  from  all  cylinders 
of  the  engine,  and  corrected  for  the  disturbing  influence  of 
the  inertia  of  the  reciprocating  parts. 

For  purposes  of  design  and  comparison  of  engines  of  given 
types  it  is  sufficient  to  employ  an  empirical  load  which  is 


pounds  L,  A  being  the  area  of  the  H.P.  cyliuder  in  square 
inche^s,  and  P  the  working  steam  pressure  in  pounds  per 
square  inch. 

For  each  low-pressure  line  of  parts  of  a  four  cylinder 
three-stage  expausion  engine,  when  arranged  so  that  approxi- 
mately one-third  of  the  total  power  is  developed  in  each  of 
the  high-pressure  and  intermediate  cylinders,  and  about 


TABLE  II. — Pressures  on  the  Bearing  Surfaces  of  Crank-shaft  Journals,  Crank  Pins,  Gudgeon  Pin.s,  and  Guide 
Slippers  of  Three-stage  Expansion  Engines  of  Typical  Recent  Twin-screw  Cruisers,  Gunboats,  Etc'  -  _ 


U 

I 

J 

K 

L 

M 

N 

1 

0 

P 

Q 

( 
( 

Armoured 
cruiser 
H.M..S. 
King 
Alfred. 

Armoured 
cruiser 
U.S.S. 

Colorado. 

Protected i 
cruiser 
U.S.S. 

St.  Louis. 

Protected 
oi'uissr 
U.S.S. 
Denver. 

British 
torpedo 
gunboot. 

U.S.A. 

Monitor. 

British 
Sloop. 

U.S.A. 
gunboat. 

Armoured 
cruiser 
H.M.8. 
Sutlej. 

Cruiser 
H.M.S. 
Kent. 

15,000 

11,500 

10,500 

2,-250 

1,750 

1,200 

700 

800 

10,500 

11,000 

120 

120 

133 

172 

250 

200 

200 

283 

120 

140 

Steam  pressure  at  engines,  pounds  per  square  inch  above 

250 

250 

250 

■250 

150 

200 

210 

180 

250 

250 

Diameters  of  cylinders,  in  inches  : — 

m 

381- 

36 

18 

22 

17 

lit 

Ui 

36 

37 

71 

63i 

29 

34 

26i 

18 

22 

59 

60 

Two  8U- 

Two  74 

Two  69 

Two  35 J 

51 

40 

29J 

33} 

Two  68 

Two  09 

48 

48 

45 

30 

21 

24 

24 

18 

48 

42 

96 

96 

90 

67 

48 

48 

48 

40 

96 

Ratio  '^"Stl'  of  connecting  rod  _  jj  _ 

4-0 

4-0 

4-0 

4-47 

4-57 

4-0 

4-0 

4-44 

4-0 

length  of  crank 

•21 

18J 

IS 

n 

7i 

l2 

6i 

6i 

19 

18 

Tutal  length  of  main  bearings,  in  feet  and  inches   

18  2 

12  7 

10  lOk 

6  -21 

6  3 

4  "C 

4  6 

10  0 

Pressure  in  pounds  per  square  inch  on  main  bearings,  taking 
surface  us  diameter  in  inches  x  total  length  in  inches,  and 
load  as  (area  of  H.  P.  x  P)  multiplied  by  3  for  three-crank 
engines,  and  multiplied  by  3g  for  four-crank  engines  .... 

270 

346 

335 

307 

295 

336 

195 

344 

250 

258 

24 

20 

8 

S 

6V 

6J 

21 

20 

Length  of  crank  pins,  in  inches  : — 

23 

22 

11 

11 

9 

n 

8 

2U 

27 

20J 

23 

22 

n 

11 

9 

8 

16i 

m 

Rit'n  ^^"■'^S  surface  of  L.P.  crank  pin 

0-672 

1-00 

1-00 

1-00 

100 

1-00 

1-00 

1-00 

0-674 

0  65 

bearing  surface  of  H.P.  crank  pin 

Pressure  In  pounds  per  square  inch  on  crank  jans,  taking 
surface  as  diameter  in  inches  x  length  in  inches,  and  load 
as  area  of  H.P.  X  P,  for  the  H.P.  and  I. P.  crank  pins  

509 

633 

625 

622 

648 

630 

448 

606 

492 

500 

Diameter  of  gudgeon  pins,  in  inches  : — 

lOJ 

lOi 

4J 

25  sq.  in. 

3i 

lOi 

lOJ 

lOi 

4J 

area. 

H 

Length  of  gudgeon  pins,  in  inches  ', — 

Two  13 

Two  11 

Two  lO] 

10 

Si 

Two  4 

Two  lOi 

Two  11 

Two  10;1 

10 

Si 

Two  4 

Ratio    ^"^""f^*^^  li.P.  gudgeon  bearing 

0-625 

1-00 

1-00 

1-00 

1-00 

1-00 

1-00 

surface  of  H.P.  gudgeon  bearing 

Pressure  in  pounds  per  square  inch  on  gudgeon  bearings, 
taking  surface  as  diameter  in  inches  x  length  in  inches 
and  load  as  area  of  H.P.  X  P,  for  the  H.P.  and  I.P 

1,072 

i 

1,228 

1,156 

1,155 

1,124 

875 

1,060 

Length  and  width  of  guide  slippers,  in  inches  : — 

43X35^ 

30x27 

24X30i 

16x12 

190  sq.  in. 

12^X10^ 

86  sq. in. 

10iX8 

1 

32|X30 

30x20^ 

24X30^ 

16X12 

area. 

12JX10J 

area. 

10JX8 

Pressure  in  pounds  per  square  inch  on  slipper  area,  due  to  a 
load  of  ^-^^         X  P  for  H.P.  and  I.P  

63 

90 

87 

74 

66 

87 

i 

64 

80 

ft 

R  .tinL.P.  Slipper  area 

0  04 

e-76 

1-00 

1-00 

1-00 

1  00 

1-00 

1-00 

1 

H.P.  slipper  area 

Ratio  "           "  »l'PPer  area  jj  p_       j  p 

1  0-746 

0-67 

0-75 

0-80 

1  0-81 

0-75 

0-75 

' '  Ahead  "  slipper  area 

known  to  be  in  excess  of  the  actual  maximum  load  for 
determining  the  requisite  area  of  bearing  surface,  or  in 
estimating  the  relative  pressures  on  the  bearings. 

For  each  line  of  parts  of  a  three-cylinder  three-stage 
expansion  engine,  and  for  the  high-pressure  and  intermediate 
lines  of  parts  of  a  four-cylinder  three-stage  expansion  engine, 
this  empirical  load  is  generally  taken  as  A  x  P  =  load  in 


one-sixth  in  each  of  the  low-pressure  cylinders,  it  is 
customary  to  take  §  A  x  P  as  the  load  L. 

Taking  the  load  in  this  way,  and  the  bearing  surface  of 
crank  pin  as  its  diameter  in  inches  multiplied  by  its  length 
in  inches,  it  will  be  seen  from  the  accompanying  Tables  I. 
and  II.  that  the  pressure  in  pounds  per  square  inch  on  the 
crank  pins  of  the  engines  of  recent  British  battleships  and 


THE    PRACTICAL  ENGINEER. 


[July  29,  1904 


cruisers  ranges  between  490  and  525,  while  the  average 
value  for  the  five  esamplus  included  iu  the  tables  works  out 
at  503.  In  the  case  of  the  American  battleship  and  cruiser 
engines  of  whioh  particulars  ai-e  given  the  pressure  on  the 
crank  pins,  estimated  in  this  way,  ranges  from  6101b.  per 
squire  inch  to  6581b.  per  square  inch,  and  the  average  for 
the  eiglit  examples  is  6.31  lb.  per  square  inch. 

Tlie  pressures  on  th-^  crank  pins  of  the  engines  of  torpedo- 
boat  destroyers  are  usuaUy  fully  50  per  cent  greater  than 
those  given  above  for  battleship  and  cruiser  engine^.  Taking 
the  e.Nanipl?s  of  I'ritisii  vessels  included  in  Table  III.  togetlier 
with  some  others,  we  have  : — 

Pressure  on  the  Bearing  Surface  of  the  Crank  Pins 
OP  Three-stage  Expansion  Engines  of  Some  Rbcest 
British  Torpedo-boat  Destroyers. 


Diameter  of  H.P.  cylinder, 
ill  inches   

Steam  pressure  in  pounds 
per  square  inch  above 
the  atmosphere,  P  

D  ameter  of  crank  pins,  in 
inches  

Length  of  crank  j.ins.  in 
inches:  H.P.  and  I. P.  .. 

Prefs  .re  in  pounds  per, 
square  inch  on  crank 
pin.s,  taking  surface  as 
diameter  in  inches  x 
length  iu  inches,  and 
load  as  area  of  H.  P.  X  I'. 


.Arab. 

Djve. 

Vixen. 

Falcon. 

Halt. 

Lively. 

■Jpitfire. 

22| 

m 

20J 

20J 

m 

19 

182 

250 

210 

250 

240 

210 

250 

210 

n 

'J 

n 

6 

n 

6 

11 

12 

12 

13i  • 

12 

10} 

10 

1000 

731 

S50 

SOI 

704 

oos 

966 

The  pressure  on  the  crank  pins  of  the  United  States 
torpedo-boat  destroyer  engines  (see  examples  U,  V,  and  W, 
Table  III.)  ranges  from  808  II).  per  square  inch  to  9701b. 
per  square  inch. 

Turning  now  to  the  pressure  on  the  main  bearings,  the 
particulars  given  in  Tables  I.  and  U.  shjw  that  for  the 
engines  of  recent  British  battlesliips  and  cruisers  the  pressure 
in  pounds  per  square  inch  on  the  total  bearing  surface — i.e., 
diameter  of  crank-sliaft  journals  iu  inches  x  combined 
length  of  all  bearings  in  inches,  due  to  a  total  loud  repre- 
sented by  3  (area  of  H.P.  in  squire  inches  A  x  steam 
pressure  in  pounds  per  squarj  incli  P)  in  tlie  case  of  a  three- 
cylinder  engine,  and  by  3?,  [A  x  P]  in  the  case  of  a  four- 
cylinder  engine — ranges  from  250  to  282,  while  the  average 
for  the  five  examples  works  out  at  265. 

Calculated  in  a  similar  way,  the  pressures  on  tlie  main 
bearinas  of  the  American  engines  range  from  276  lb.  per 
square  inch  to  370  lb.  per  square  inch,  and  the  average  value 
for  the  eight  examples  included  in  the  tables  is  324  lb.  per 
square  inch. 

The  distribution  of  the  bearings  witli  their  relative  in- 
dividual lengths  in  some  of  the  four-cylinder  engines  for 
which  data  are  given  in  the  tables  is  as  below  : — 


A 

P 

H 

F 

I 

K 

w 

Table 

Table 

Table 

Table 

Table 

Table 

Table 

I. 

II. 

II. 

I. 

IL 

IL 

in. 

Bearing  at  forward  eud  of 

24 

30 

31 

21^ 

23 

11 

12 

Relative  length  of  bearing . . 

1-00 

1-055 

100 

1  00 

1-00 

1-00 

1-205 

Engine  

L.P. 

L.P 

L.P. 

L.P. 

L.P. 

L.P. 

L.P. 

Bearing,  length  in  inches   

30 

3U 

39 

2U 

23 

11 

14 

Relative  length  of  beating. . 

1-25 

1-105 

1-26 

1-00 

1-00 

1-00 

1-475 

Engine  

H.P. 

H.P. 

H.P. 

H.P. 

H.P. 

H.P. 

H.P. 

24 

2Si 

38 

21i 

23 

11 

i  12 

t  1-265 

Relative  length  of  bearing. . 

1-00 

1-00 

1-225 

1-00 

1-00 

100 

f  1-00 

24 

28i 

38 

2U 

23 

11 

1  9^ 

Engine  

I.P. 

I.P. 

LP. 

LP. 

LP. 

LP. 

LP. 

30 

Sli 

39 

29 

36 

18 

Two  9| 

Relative  length  of  bearing.. 

1-25 

1-105 

1-26 

1-35 

1-585 

1-636 

2-00 

Engine  

L.P. 

L.P. 

LP. 

L.P. 

L.P. 

L.P. 

LP. 

24 

30 

33 

2U 

23 

11 

Relative  length  of  bearing.. 

1-00 

1-055 

1-065 

1-00 

1-00 

1-00 

1-00 

Iu  examples  E  and  G,  Table  I.,  each  engin;  has  a  pair  of 
bearings,  and  all  eight  bearings  are  of  the  same  length.  In 
tiiese  cases  tlie  pressure  per  square  inc'i  on  the  H.P. 
bearings  due  to  a  load  of  A  x  P,  equals  360  for  example  E, 
and  330  for  example  G. 

The  main  b?arings  of  the  four-cylinder  engines  of  H.M. 
ships  Powerful  and  Terrible  are  arranged  in  this  way,  there 
being  eight  bearings  each  23  in.  luig  by  20  in. '  diameter. 
The  H.P.  cylinders  are  45  in.  diameter  and  the  working 
pressure  at  tlie  engines  210  lb.  per  square  inch.  The 
pressure  on  the  bearings  due  to  a  load  A  x  P  is  in  this  case 
363  lb.  per  square  incl). 

The  pressui-e  allowed  on  the  mail  bearings  of  engines  of 
tor()edo-boat  destroyers  will  be  seen  from  Table  HI.  to  be 
about  460  lb.  per  square  inch  in  the  case  of  British  vessels, 
and  about  500  IK  per  square  inch  in  the  case  of  United 
States  destroyers. 

For  gudgeon  bearings  of  engines  of  battlesliips  and 
cruisers  the  pressure  per  square  inch  of  surface  (diameter 
X  length)  due  to  the  load  L  is  about  1,0001b.  in  the 
British  examples,  and  about  1,1501b.  in  the  American 
engin  s  cited  in  the  tables. 

Actually,  the  load  on  the  crosshead  is  the  reaction  of  the 
connec'ing  rod,  but  to  avoid  any  complication  of  the  calcu- 
lation it  is  sufficient  to  take  the  load  on  the  piston. 

With  crossheads  of  the  type  &hown  at  fig.  1  the  diameter 
of  the  gudgeon  pins  D  and  their  length  L  are  usually  made 
approximately  equal,  while  for  those  having  a  single  pin 
working  in  a  bearing  formed  in  the  lower  end  of  the  piston 
rod  the  relation  of  length  to  diimeter  in  the  various 
examples  varies  from  1-36,  example  G,  Table  I.,  to  1"90, 
example  Z,  Table  III.,  the  actual  relatiou  in  each  of  the 
thirteen  examples  being  as  follows  :  — 


Example. 

Table. 

Ratio  .'^^t^h 

diameter 
gudgeon  bearings. 

Ratio 

diameter  of  gudgeon  pins 
aiameter  of  crank  pins 

G 

I. 

1-36 

0-683 

C 

I. 

1-41 

0-661 

W 

III. 

1-50 

0-588 

E 

I. 

1-56 

0-640 

Y 

IlL 

1-56 

0-500 

v 

III. 

1-62 

0-656 

U 

IU. 

1  68 

0-634 

M 

11. 

1-79 

0  594 

T 

III. 

1-81 

0-667 

K 

ir. 

1-82 

0-595 

a 

IIL 

1-84 

0-71 

S 

III. 

1-89 

0-60 

Z 

III. 

1-90 

0-476 

It  will  be  seen  from  the  last  column  of  the  above  table 
that  a  fairly  uniform  relation  exists  between  the  diameter  of 
the  gudgeon  pins  and  the  diameter  of  the  crank  pins,  the 
former  ranging  from  about  60  per  cent  to  70  per  cent  of  the 
latter  if  we  neglect  the  two  examples  Y  and  a,  which  refer 
to  engines  of  torpedo  boats. 

In  the  first  five  examples  of  torpedo-boat  destroyer  engines 
given  in  Table  III,,  it  will  be  found  that  the 

^.    length  of  gudgeon  bearing  ■ 

ratio   -  °  ^   1 — -.  ^ 

length  of  crank  pm 

ranges  from  0'604  to  0'653,  and  that  the  average  value  for 
the  five  examples  is  0-625.  This  ratio  for  the  larger  engines 
of  battleships  and  cruisers  is  about  0-85. 

(To  be  continued.) 


Electeic  Lighting  in  Korea. — Last  year  a  complete 
installation  of  Brilisli  electric  liglit  macliiuery  was  fitted  at  the 
Audience  Hall  and  Library  of  the  Imperial  Palace  at  Seoul. 
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AIR  COMPRESSORS  AND  BLOWING  ENGINES. 

By  C.  H.  iNNfS,  M.A. 

{Continued  from  page  71.) 

15.  B/Htt-fitr>i(icc  Bldiving  En'iinc,  cunittrvdcd  hy  llrcit- 
fehl,  DamJc,  and  Co.,  of  Prag-Kaml himthaL — The  loading 
dimensions  of  this  eugriie  are  :  — 

Diameter  of  high-pressure  cylinder   900  mm.  (  5  4  in.) 

diameter  of  low-pressure  cylinder   1,380  mm.  (54"4  in.) 

Diameter  of  both  blowiug  cylinders  .. .  .  1,950  mm.  (76'8in.) 
Stroke   1,400  mm.  (55-1  in.) 


Fig.  22a. 


The  steam  cylinders  have  Corliss  valves,  the  high-pressure 
under  the  control  of  the  governor,  the  low-pressure  cut-ofF 
being  adjus^'able  by  hand.     As  the  speed  can  be  varied 


Fig.  226. 


between  3.3  and  53  revolutions  per  rniiiut°,  the  Proell 
governor  has  its  lever  fitted  with  two  weights,  the  adjust- 
ment of  which  modifies  the  speed.    The  engine  is  jet-con- 


densing, a  double-acting  horizontal  air  pump  being  placed 
beneath  the  floor  and  driven  by  means  of  a  coupling  rod  and 
bell  cnuik  from  the  low-pressure  crank  pin.  Its  diameter  is 
640  mm.  (25-2  in.),  and  its  stroke  about  546  mm.  (21-5  in.). 
The  discharge  is  650  cubic  metres  (22,850  cubic  feet),  at 


Fig.  22c. 

43  revolutions  per  minute  ;  760  cubic  metres  (26,700  cubic 
feet),  at  50  revolutions  ;  and  600  cubic  metres  (28,100  cubic 
feet),  at  52|^  i-evolutions.  The  highest  air  pressure  is 
0  7  kg.  per  square  centimetre  (nearly  101b.  per  square  inch), 
and  the  pressiire  of  the  steam  at  the  engine  1101b.  per 
square  inch,  and  about  18  expansions. 


Fig.  22d. 

Fig.  22rt  shows  a  side  elevation  and  fig.  22/^  a  plan  of  the 
blowing  cylinders  ;  the  left-hand  half  of  the  former  is  an 
outside  elevation.  The  valve  gear,  being  on  the  further  side 
of  the  cylinder,  is  shown  dotted.  It  consists  of  a  wrist  plate 
having  three  arms,  the  middle  one  being  driven  by  an 
eccentric,  and  each  of  the  other  two  driving  a  discharge  and 


Fig.  22e. 

suction  valve.  The  gear  is  so  arranged  that  the  valves  open 
rapidly,  but  their  motion  while  they  are  closed  is  extremely 
small,  thus  reducing  wear  and  work  wasted  in  friction ;  the 
valves,  of  course,  are  of  the  Corliss  type.  The  lower  valves 
contiol  the  admission  of  the  air,  but  as  the  moment  of 


■""C,  I  \-HanJMt 


Fig.  22 


discharge  depends  on  the  pressure  in  the  discharge  pipes, 
self-acting  valves  are  fitted  above  the  Corliss  discharge 
valves,  there  being  20  at  each  end  of  the  cylinder.  The 
cylinder  ends  and  covers  are  shown  in  figs.  22r,  22(7,  and 
22^',  and  a  larger  view  of  one  of  the  self-acting  valves  in  fig. 
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22/'.  The  Corliss  discharge  valves  close  just  at  the  end  of 
the  stroke,  so  that  the  space  above  them  is  filled  with  air  at 
discharge  pressure.  The  self-acting  valves  consequently 
return  to  their  seats  quietly,  and  this  all  the  more  so 
])ecause,  their  guides  being  screwed  spirally,  their  descent  is 
somewhat  checked.  Owing  to  the  fact  that  the  Corliss 
valves  cut  off  the  cylinder  from  the  pressure  pipes,  the 
self-acting  valves  need  not  close  rapidly,  and  have  the  time 
of  a  little  more  than  one  stroke  to  do  so. 

The  Coi'liss  valves  are  shown  in  plan  in  fig.  227;.  The 
section  cf  the  suction  Corliss  valve  opening  is  2,100  sq.  cms. 
(326  sq.  in.),  that  of  the  discharge  valve  is  1,800  sq.  cms. 
(279  sq.  in.),  that  of  20  self-acting  valves  2,4.50  sq.  cms. 


Aim  R  -  ; 


-  Ann 


fH — f-H — f— f — — * — ♦ — i — H-f 

Fio.  22A. 

(.380  sq.  in.),  and  that  of  the  blowing  cyhuder  29, .515  sq.  cms. 
(4,570  sq.  in.).  The  corresponding  ratios  are — 1  :  14, 
1  :  16"4,  and  1  :  12.  The  corresponding  velocities  at  33 
revolutions  are  21'6m.  per  second  (70'75  ft.  per  second), 
25 '3  m.  per  second  (83  ft.  per  second),  and  18'5  m.  per 
second  (60  6  ft.  per  second);  at  53  revolutions,  the  highest 
speed,  these  become  34'6,  40"5,  and  29'6m.  per  second 
(113,  132'5,  and  97  ft.  per  second).  The  corresponding- 
piston  speeds  are  303  ft.  and  486  ft.  per  minute.  The  air  is 
drawn  into  the  cylinders  from  a  passage  beneath.  The 
connections  with  the  discharge  pipe  are  not  shown  in  the 
figures.  Figs.  22c  and  22^/  show  that  the  discharge  valves 
are  easily  accessible  through  a  number  of  hand  holes  above 
them.  Fig.  22^'  is  a  section  through  the  l)lowing  piston, 
which  iis  of  cast  steel. 


The  engines  were  tested  by  Prof.  E.  Hermann,  on  August 
20th,  1897,  before  the  engines  were  connected  to  the  blast 
furnaces,  the  pressure  of  the  discharge  being  raised  by 
throttle  valves  in  the  discharge  passages.  The  experiments 
gave  the  following  results  : — 

Horse  power  of  H.P.  cylinder  (chevaux  vapeur)  ....  304-91. 

Horse  power  of  L.P.  cylinder  (chevaux  vapeur)   333-01. 

Total  horse  power  (chevaux  vapeur)    637-92. 

Blowing  cylinder,  horse  power  (chevaux  vapeur)   ...  547 '08. 

Mechanical  efiiciency,  per  cent   85-75. 

Steam  per  horse  power  hour    15-2  lb. 

Fig.  22/i  shows  the  combined  diagrams  of  the  steam 
cylinders,  and  fig.  22k  the  blowing  diagrams.  Of  these 
latter  the  left  were  taken  during  the  experiments,  and  the 
right  when  the  engines  were  at  work.  The  irregularity  of 
the  suction  lines  is  due  to  the  closmg  during  the  experi- 
ments of  one  of  the  suction  passages,  and  the  rise  of  the 
discharge  pressure  at  the  middle  of  tiie  stroke  to  the  throttle 


Fig.  22i-. 


valves.  The  manometer  showed  0-37  of  an  atmosphere 
during  the  experiments,  but  with  such  peculiar  diagrams  it 
would  evidently  be  unfair  to  calculate  from  tliem  the 
efficiency  of  compression  or  the  total  efficiency  of  the  engines. 
The  right-hand  diagrams  have  a  mean  effective  pressure  of 
8  05  lb.  per  square  inch,  so  that  the  efficiency  of  compression 

=  -^-^  14-7  hyp.  10^4  ^       p^^.  ^^^^^^ 

the  volumetric  efficiency  being  97-6  per  cent,  and  the 
discliarge  pressure  1-64  atmosphere  absolute.  This,  with 
the  mechanical  efficiency  obtained  during  the  experiment, 
would  give  a  total  efficiency 

ij,  =  88  X  -8575  =  75-6  per  cent. 
(To  be  continued.) 


The  variation  of  angular  velocity  in  the  case  of  prime 
movers  can  be  subjected  to  visible  measurement  by  apparatus 
invented  by  Dr.  Berkitz,  and  described  by  liim  in  the  Zeit^chrifl 
fur  Elrliroferhnik,  of  Vienna.  The  device  consists  of  a  heavy 
disc  or  flywheel  mounted  loosely  on  the  engine  shaft  ana 
driven  by  the  latter  through  an  elastic  coupling,  in  which  no 
springs  are  used,  the  connection  being  magnetic.  An  arm 
rigidly  fixed  to  the  shaft  outside  the  flywheel  carries  two 
solenoids,  the  cores  of  which  are  fixed  to  the  flywheel,  and  can 
vibrate  in  the  solenoids  through  a  limited  arc.  A  system  of 
levers  connecting  the  flywheel  and  the  arm  tilts  a  small  minor, 
a  ray  of  light  reflected  from  which  describes  a  curve  on  a 
screen  suitably  placed.  When  the  engine  runs  absolutely 
.steadily,  the  curve  is,  for  instance,  a  circle,  and  any  deviation 
from  thi.s  shows  the  extent  and  the  character  of  the  variation 
in  tlie  speed. 
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•'Gold  Assaying."      A  Practical  Handbook.      By  H.  J. 

Phillips.      London :     Crosby    Lockwood    and  Son, 

Stationers'  Hall  Court,  E.C. 
Owing  to  the  large  increase  in  recent  years  in  the  exploit,a- 
tion  and  development  of  gold-bearing  deposits,  the  number 
of  workers  in  the  assaying  departments  has  been  very 
rapid,  and  is  still  an  increasing  quantity ;  and  it  is  by  the 
treatment  of  ore  samples  by  the  most  modern  and  approved 
methods  that  satisfaction  can  be  obtained.  It  is  therefore 
necessary  that  every  assayist  should  be  quite  up  to  date, 
and  it  is  only  from  a  careful  study  of  such  works  as  that 
now  under  review  that  he  can  expect  to  keep  in  the  fore- 
front of  his  profession.  The  description  all  through  is  very 
practical  and  to  the  point.  The  several  methods  are  clearly 
stated.  A  useful  appendix  gives  coinage  values,  weights, 
yields  of  gold  in  various  gold-bearing  localities,  and  should 
be  found  of  much  assistance. 

"  Modem  Electric  Practice."  Edited  by  Magnus  Maclean, 
M.A.,  D.Sc.  Vol.  I.  The  Gresham  Publishing  Com- 
pany, 34,  Southampton  Street,  Strand,  W.C. 
The  volume  l)efore  us  is  the  first  of  six  into  which  it  has 
been  decided  to  divide  this  work.  Electricity  has  now 
developed  so  far  and  in  such  numerous  branches  as  to  make 
it  necessary  to  specialise,  and  so  it  comes  that  the  editor 
has  obtained  the  oo-operation  of  a  large  number  of  con- 
tributors in  ihe  front  ranks  of  the  profession.  Tliere  will 
be  five  sections  in  all,  whilst  each  section  is  sub-divided  into 
seven  or  eight  general  headings,  these  again  being  divided 
into  chapters.  Thus  it  will  be  seen  that  a  very  methodic 
arrangement  has  been  arrived  at,  ensuring  an  exhaustive 
treatment  of  the  subject.  Vol.  I.  treats  of  the  measuring, 
generating,  transforming,  and  storing  of  electric  currents, 
divided  as  follows: — (1)  Electric  and  magnetic  measure- 
ments by  Dr.  Alfred  Hay ;  (2)  Alternating-current  measure- 
ments by  Dr.  E.  W.  Marchant ;  (3)  Continuous-current 
generators  by  Messrs.  Mountain  and  Leggot ;  (4)  Alterna- 
ting-current generators  by  Mr.  E.  G.  Berg;  and  (5)  The 
continuous-current  motor  hy  Mr.  A.  T.  Snell.  Having 
stated  the  authors,  it  hardly  becomes  necessary  to  dilate 
upon  their  contributions,  as  all  are  well  known  as  masters 
in  the  sections  they  have  undertaken.  All  the  volumes  will 
be  similar,  and  as  this  contains  270  pages,  accompanied 
by  over  230  excellent  illustrations,  the  student — for  we  are 
all  students  in  this  subject — can  gain  a  good  idea  of  the 
treat  he  has  in  store.  The  editor  is  to  be  congratulated 
upon  initiating  such  a  comprehensive  work,  which  is  sure 
to  be  highly  appreciated. 

"  Radium,  and  all  about  it."  By  S.  Eottone.  Wliittaker 
and  Company,  2,  White  Hart  Street,  Paternoster 
Square,  E.C. 

There  is  no  attempt  in  this  book  to  treat  the  reader  to 
original  matter.  It  is  an  excellent  resume  of  the  state 
of  our  knowledge  concerning  radium,  its  detection, 
properties,  and  the  opinions  of  some  of  the  leading 
scientists  on  the  radio-active  elements.  It  is  the  best 
shillingsworth  on  this  important  subject  to  be  had. 

"  Heating  by  Hot  Water,  Ventilation,  and  Hot-water 
Supply."  Third  Edition.  By  Walter  Jones.  London  : 
Crosby  Lockwood  and  Son,  Stationers'  Hall  Court, 
E.C. 

We  can  easily  conceive  this  work  reaching  its  third 
edition.  The  importance  of  the  subject  in  all  its  branches 
and  the  relatively  small  amount  of  literature  dealing  with 
the  practical  and  theoretical  considerations  of  heating  by 
hot  water  give  scope  for  such  a  work,  and  the  author 
has  the  advantage  of  a  large  practical  experience  to  guide 
him.      The  chapters  on  the  values  of  radiation  or  pipe 


surface  required  for  tlie  heating  of  different  types  of 
buildings  to  required  temperatures  will  be  found  of  para- 
mount importance,  as  also  the  descriptions  given  of  the 
several  methods  of  dealing  with  the  heating  of  private 
and  public  buildings,  greenhouses,  etc.  In  the  thirty-seven 
chapters,  covering  325  pages  of  well-illustrated  matter, 
tlie  autlior  appears  to  have  oanitted  nothing  of  general 
importance.  The  tables  given  would  alone  prove  of  much 
assistance  to  tlie  busy  engineer. 


Books  Received. 

'■  Electric  Motors,  Continuous-current  Motors,  Induction 
Motors — Their  Theory  and  Construction."  By  H.  M. 
Hobart.  London  :  Wliittaker  and  Company,  2,  White 
Hart  Street,  Paternoster  Square. 

"  First  Stage  Steam."  The  Organised  Science  Series.  By 
J.  W.  Hayward,  M.Sc.  London:  W.  B.  Clive, 
University  Tutorial  Press  Limited,  157,  Diury  Lane, 
W.C. 

"Technics."  Vol.  1.  January  to  June,  1904.  London: 
George  Newnes  Limited. 

'The  Indicator  Diagram."  Part>  II.,  "The  Indicator 
Diagram :  Its  Analysis  and  Calculation."  Second 
edition.  Manchester  :  Emmott  and  Company  Limited, 
New  Bridge  Street. 

'•  Motors  and  Motor  Driving."  By  Alfred  C.  Harmsworth. 
Third  Edition.  The  Badminton  Library.  Longmans, 
Green,  and  Company,  39,  Paternoster  Row,  London, 
E.C. 

•  Otftcial  Gazette  of  the  United  States  Patent  Office." 
Vol.  ex..  No.  9.  Published  by  authority  of  Congress, 
Washington. 

"  Record  of  Transactions."  The  Junior  Institution  of 
Engineers.  Vol.  XIII.  Twenty-second  Session,  1902- 
1903.  Edited  by  Walter  T.  Dunn.  From  the 
Secretary. 

"  Magnetism  and  its  Elementary  Measurement."  By  W. 
Hibbert,  F.I.C.,  A.M.I.E.E..  Longmans,  Green,  and 
Company,  39,  Paternoster  Row,  London,  E.C. 

"  Holidays  on  the  South  Coast."  Booklet  issued  by  the 
London,  Brighton,  and  South  Coast  Railway. 

"  The  Engineering  Press  Monthly  Index  Review."  Vol.  IV., 
No.  3.  June,  1904.  Technical  Press  Association,  88, 
Chancery  Lane,  London,  W.C. 

"  Loci  in  Mechanical  Drawing."  Part  III. — Piston  Accel- 
eration." By  Alex.  MacLay.  Manchester :  The 
Technical  Publishing  Company  Limited,  287,  Deans- 
gate.    Price  2s.  6d. 

M.  I.  de  Modzelewski,  Fribourg  (Suisse),  sends  pamphlets 
of  his  electric  condensers  for  high-tension  and  contin- 
uous-working currents.  By  means  of  these  three- 
phase  motors  can  be  worked  by  a  single-phase  current. 


French  Tonnage  Me  ASUEEMENTS. — The  BoRrd  of  Trade  lias 
issued  the  following:  "  With  reference  to  previous  correspond- 
enoe  respecting  the  re-measurement  of  French  ships  in  British 
ports,  I  am  directed  by  the  Board  of  Trade  to  state,  for  the 
information  of  dock-owners  of  South  Wales  and  Monmouthshire, 
that  the  French  Government  have  recently  altered  their  tonnage 
measurement  regulations  so  as  to  assimilate  them  to  the 
regulations  in  force  in  this  country,  and  that  since  the  1st  July 
these  new  regulations  have  b'e  i  in  operatic  i  in  France.  The  Prencli 
Government  have  tlierefore  requested  that  the  Order  in  Council 
of  Januai-y  29th  last,  making  provision  for  the  re-measurement 
of  French  ships  in  British" ports,  be  withdrawn,  and  a  new 
Order  in  Council  issued  recognising  in  this  country  the  tonnage 
denoted  on  the  national  papers  of  French  ships.  The  Board  have 
accordingly  given  directions  for  such  an  Order  in  Council  to  be 
prepared,  and  in  the  meantime  they  have  issued  instructions  for 
the  tonnage  of  French  ships  shown  upon  their  national  papers 
dated  on  or  after  the  1st  July  to  be  adopted  for  the  payment  of 
dues,  etc." 
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SOME  EXAMPLES  OF  PRESENT  PRACTICE  IN 
CRANES  AND  LIFTING  M ACH I N  ERY.— I V.* 
By  Edward  C.  R.  Marks,  A.M.I.C.E.,  M.T.M.K. 

Electric  Walking  Jib  Cranes. 

Fig.  15  repre.seuts  a  two-motor  electric  walking  crane,  as 
constructed  by  ^Messrs.  Cowans,  Sheldon,  and  Co.  Limited, 
of  Carlisle,  this  particular  crane  being  adapted  for  deiiling 
with  5-ton  loads  at  a  radius  of  10ft.  Gin.  It  is  a  weli- 
-knovvn  type  for  use  in  shops  or  positions  where  a  broid 
gauge,  or  double  rail  track,  or  an  overhead  crane  is  not 
permissible.  'J'he  crane  travels  on  one  rail  Liid  in  the  centre 
of  the  sliop,  the  top  end  of  the  machine  being  supported  by 
two  guiding  channels  or  joists,  a  boss  fitted  on  the  top  of  a 
steel  pillar  being  made  to  slide  between  f-uch  guides.  The 
carriage  runs  upon  two  wheels,  and  the  bottom  framing 
consists  of  a  box-shaped  girder  formed  of  steel  plates  and 


Fig.  15. 

angles  riveted  together.  The  travelling  gear  is  driven  by  a 
motor  through  worm  gearing,  the  worm,  which  runs  in  an 
oil  bath,  being  of  phosphor  bronze  and  having  machine-cut 
teeth.  The  lifting  gear  is  driven  by  a  separate  motor 
through  similar  worm  gearing.  The  revolving  portion  of 
the  crane  is  simply  pushed  round,  being  fitted  with  friction 
rollers,  so  that  a  motor  for  revolving  is  not  necess':ry.  The 
current  is  collected  by  slippers  from  bare  trolley  wires 
suspended  from  the  channels  above  mentioned,  and  from 
thence  is  carried  down  to  circular  collectors  fixed  on  the 
pillar.  The  crane  sides  are  formed  of  steel  channels  tied 
together  hy  cast-iron  stretchers  bored  out  to  fit  the  centre 
pin  or  post  round  which  the  crane  revolves.  The  jib  and 
stay  rods  are  also  formed  of  channels  braced  together.  The 
controllers  are  of  the  metallic  resistance  type,  which  gives 
very  fine  adjustment,  and  they  are  fixed  on  the  bottom 
frame.    A  small  platform,  which  is  not  shown  in  the  picture, 

*  For  previotia  article  see  page  76. 


carries  the  operator.  The  travelling  speed  is  200  ft.  per 
minute,  and  the  lifting  speed  20  ft.  per  minute.  These 
s])eeds  could,  of  course,  be  increased  to  suit  other  require. 


^^^^           -  Q  7\ 

Fig.  16. 

ments.  The  crane  illustrated  was  worked  by  continuous 
current,  but  Messrs.  Cowans,  Sheldon,  and  Co.  also  make 
them  to  work  v/ith  three-phase  equipment. 


Another  example  of  an  electric  walking  crane  or  single- 
track  jib  crane  is  illustrated  at  fig.  16,  consisting  of  a  3-ton 
machine  by  Messrs.  Craven  Brothers  Limited,  of  Manchester. 


Fig.  it. 

The  head  of  the  crane  is  fitted  with  a  cast-steel  roller  to  rim 
between  the  guiding  joists.  Bare  copper  leads  are  carried 
off  the  said  joists,  and  the  cari-ent  is  taken  therefrom  by 
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collectors  with  slip  ring  attachment  and  thence  to  the 
motor?,  of  which  there  are  two — one  for  hoisting  and  lowering, 
and  one  for  travelling  and  slowing.  The  crane  is  equipped 
with  metallic  reversing  controllers.  The  nvtoi'S  are  by  the 
Lancashire  Dynamo  and  Motor  Co.  Limited. 


fig.  LS,  as  arranged  to  swing  round  one  of  the  main  columns 
supporting  the  roof  of  the  foundry  and  the  runway  of  an 
overhead  crane,  'I'he  working  load  of  the  crane  illustrated 
is  5  tons,  the  maximum  woiking  radius  lift.  9  in.,  and  the 
weight  (in  working  order)  about  7  tons.     For  this  lo:ul  the 


Fig.  is. 


A  4-ton  crane  by  Messrs.  Craven  Brothers  Limited  is 
illustrated  at  fig.  17.  It  is  generally  similar  to  the  crane 
shown  at  fig.  16,  but  has  an  angular  straight  line  instead  of 
a  curved  jib,  and  liquid  reversing  controllers. 


Fig.  10. 

Electric  Foundry  Crane. 

An  electric  jib  crane  of  the  foundry  type,  by  Messrs. 
Ransomes  and  Rapier  Limited,  of  Ipswich,  is  shown  at 


makers  consider  hand  power  sufficient  for  the  turning  and 
racking  motion,  which  can  be  easily  operated  by  one  man, 
For  lifting  the  load  electric  or  hand  power  is  applied  at 
pleasure.  For  delicate  operations  in  manipulating  boxes 
hand  gear  can  be  used  if  desired.  The  motor  can,  however, 
be  brought  into  operation  instantly,  and  the  hand  gear 
unclutched  so  that  the  han'iles  shall  not  fly  round. 


Electric  Winch. 

Fig.  19  is  an  illustration  of  an  electric  winch  by  Messrs. 
Ransomes  and  Rapier  Limited,  for  hoisting  a  load  of  3  tons 
at  the  rate  of  80  ft.  per  m  nute,  with  a  series-wound  motor; 
lighter  loads  at  quicker  speeds.  The  controller  is  of  the 
metallic  tramway  type.  The  machine  is  fitted  with  a  barrel 
and  two  warping  drums.  The  ban  el  is  loose  on  its  shaft, 
being  connected  and  disconnected  therewith  by  a  claw  clutch 
and  held  as  required,  when  disconnected  for  lowering  the 
load,  by  a  screw  brake.  The  foundation  frame  is  of  steel 
channels,  and  the  gear  is  carried  in  opening  or  adjubtable 
bearings  as  shown.  The  whole  machine  is  self-contained, 
and  its  weight  (in  working  order)  is  about  3h  tons. 

(To  be  conti7iued.) 


In  the  revised  catalogue  of  electrical  wires  and  cables  recently 
issued  by  Messrs.  W.  T.  Glover  and  Company  Limited,  Trafford 
Park,  Manchester,  a  classification  of  ,"  Diatrine "  paper  lead- 
coverod  cables  for  lig^hting  and  power  mains  is  given,  these 
being-  suitable  for  both  high  and  low  voltages.  The  cables  are 
tested  by  the  firm's  patent  hydraulic  method.    The  other  new 

1   types  of   cables  made    are  "  Bitumen    Insulated,"    ''  Leather  ■ 

I    Sheathed,"  and  "  Fire  Resisting." 
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THE  ALLIS-CHALMERS-BULLOCK  5,000  H.P. 
ENGINE  AND  GENERATOR  AT  THE 
WORLD'S  FAIR. 

{Concluded  from  page  102.) 

The  ;},r)()l)  kilowatt  Bullock  alternating  current  generator, 
which  is  shown  in  last  week's  issue  of  The  Practical 
Engineer  (page  101),  is  direct  connected  to  the  'big  5,000 
H.P.  AUis-Chalmers  engine,  and  furnishes  cun-ent  for  the 
decorative  lighting  of  the  whole  of  the  Exhibition  buildings 
and  grounds.  It  is  the  largest  generator  in  the  Louisiana 
Purchase  Exposition,  and,  in  fact,  the  largest  one  ever 
shown  at  any  Exposition.  Like  the  "  Big  Engine,"  the 
generator  is  capable  of  carrying  a  steady  50  per  cent 
overload,  and  of  withstanding  without  harm  much  greater 
loads  for  short  periods.  The  generator  produces  a  three- 
]ihase,  25  cycle  current  of  6,600  volts,  running  at  75  11. P.M. 

This  generator  lias  attained  a  regulation  within  6  per 
cent,  a  rate  never  before  recorded,  and  is  in  several  other 
respects  remarkable.  The  engine  can  be  regulated  within 
2  per  cent,  making  with  the  generator  a  steam-electric 
unit  without  a  rival  in  this  respect.  Before  the  opening 
of  tlie  Fair,  it  was  tested  and  accepted  by  the  Exposition 
officials  without  a  change  having  to  be  made.  The 
generator  was  built  by  the  Bullock  Electric  Manufacturing 
Company,  of  Cincinnati,  who,  we  are  informed,  are  equipped 
for  building  generators  of  this  type  in  any  sized  units  up 
to  10,000  kilowatts.  In  them  are  embodied  the  results  of 
the  best  and  latest  practice  in  electrical  and  mechanical 
engineering.  The  "  Big  Engine  "  generator,  in  common 
with  all  other  alternating-current  generators  of  the  Bullock 
make,  is  of  the  revolving  field  type. 

This  construction  provides,  among  other  advantages,  easy 
access  to  the  armature,  and  gives  room  for  ample  insulation 
for  the  armature  coils.  It  also  protects  the  armature  coils 
from  disturbance  or  distortion  through  mechanical  strains. 

The  armature  yoke,  which  measures  33  ft.  over  all,  has 
an  opening  27  ft.  in  diameter.  It  w-eighs  26  tons,  and  is 
cast  in  four  pieces.  These  sections  are  securely  joined  by 
means  of  square  uplines  and  body  bolts.  The  bolts  are  all 
on  the  inside  of  the  yoke,  and  there  are  no  lugs  or  other 
projections  outside  to  mar  the  graceful  lines  of  the  stator. 
The  castings  are  so  cored  as  to  provide  for  the  admission 
of  an  abundance  of  air  for  ventilating  the  armature  coils. 
The  circulation  of  air  is  made  sure  through  the  centrifugal 
effect  of  the  rotor  when  the  machine  is  in  operation. 

The  stator  core  is  built  of  discs  of  mild  annealed  steel. 
Each  disc  is  14  mils  in  thickness.  The  discs  are  annealed 
a  second  time  after  punching,  and  then  to  reduce  eddy 
currents  are  each  carefully  coated  with  japan. 

Great  care  is  taken  in  making  the  punchings.  The  dies 
and  punches  are  constructed  with  the  perfection  of  the  most 
modern  methods,  and  so  perfectly  that  they  make  no  burrs 
on  the  punchings.  This  eliminates  the  necessity  for  filing 
the  slots,  and  greatly  reduces  the  iron  losses. 

The  pimchings  as  assembled  are  separated  at  frequent 
intervals  by  brass  castings  in  such  a  manner  as  to  produce 
wide  air  ducts  for  ventilation,  and  the  mass  is  held  rigidly 
together  by  bolts. 

The  rotor  has  ten  cast-iron  arms,  secured  between  heavy 
cast-iron  flanges  bolted  together.  The  tops  of  these  arms 
are  built  up  with  Vk.  in.  steel  punchings,  forming  a  core. 
The  core  is  ventilated  hy  means  of  brass  spacers,  each  \  in. 
wide. 

Tlie  core  is  dovetailed  to  receive  the  pole  pieces.  There 
are  forty  pole  pieces.  Each  is  secured  to  the  core  by  wedge- 
shaped  steel  keys. 

The  pole  pieces  are  Iniilt  up  of  laminated  annealed  steel 
l)lates.  These  plates  are  held  togethei-  between  mallealile 
iron  end  pieces,  and  secured  by  rivets. 

The  magnetising  coils  of  tlie  fields  are  formed  of  copper 
strip  wound  on  edge.  This  method  of  winding  is  well 
recoornised  in  its  advantages.    It  insures  the  rapid  dissipa- 


tion of  heat  from  the  field  windings,  and  permits  with 
safety  the  use  of  perijjheral  speeds  as  high  as  are  possible 
with  wheels  without  windings. 

With  the  ordinary  method  of  winding,  the  heat  developed 
in  the  inner  coils  has  to  find  its  way  to  the  surface  through 
a  succession  of  wires  and  insulations,  the  latter  otTering 
great  resistance  to  its  passage.  With  the  strip  windings 
the  course  of  the  heat  developed  next  the  fields  is  throng] i 
the  copper,  and  it  is  easily  dissipated. 

The  collector  rings  are  of  copper,  and  are  51  in.  in 
diameter.  They  have  liberally  proportioned  brush  surfaces, 
and  are  widely  separated  by  air  spaces  to  insure  insulation. 

The  brush  holders  are  of  the  box  construction  designed 
by  the  Bullock  Company.  Carbon  brushes  are  used. 
Tests  show  the  following  efficiencies  for  this  style  of 
generator  at  various  loads  :  — 

Efficiency. 

IjOaH.  Ter  c-!iit. 

i    90-3 

4    94-6 

3    95 

full   967 

U    97 

U    97-1 

The  fields  are  energised  by  a  separate  exciter,  operated 
by  a  300  H.P.  engine,  which  is  often  used  to  supply  current 
for  recharging  the  batteries  of  the  electric  launches  on  the 
lagoon. 

The  lighting  up  of  the  Exposition  is  performed  gradually. 
A  large  rheostat  is  connected  in  circuit  with  the  field  of  the 
generator,  and  has  a  number  of  copper  switch  contacts.  The 
arm  of  the  switch  is  controlled  by  a  small  electric  motor 
driving  a  chain  belt. 

The  Allis-Chahners-BuUock  combination  is  undoubtedly 
an  unique  masterpiece,  and  the  fact  that  the  whole 
Exhibition  is  lighted  from  this  one  generating  set 
gives  an  idea  of  the  great  confidence  which  can  be  placed 
in  a  single  unit  of  large  size  without  a  stand-by.  The 
Bullock  Electric  Manufacturing  Company  have  a  number  of 
other  exhibits,  comprising  motors  and  multi-voltage 
balancing  sets.  There  are  also  transformers  up  to  250 
kilowatts  and  20,000'  volts,  a  200  kilowatt  Bullock  twin 
electric  generator  driven  by  a  300  H.P.  De  Laval  steam 
turbine,  a  De  Laval  centrifugal  pump  and  motor,  and 
several  belt-driven  machines.  A  large  show  is  also  made  of 
traction  outfits,  consisting  of  transfonners,  a  three-phase 
500  kilowatt  rotary  convertei',  railway  motors,  controllers, 
and  various  sizes  of  generators,  besides  a  number  of  induc- 
tion motors  from  \  H.P.  upwards. 


HIGH-SPEED  ELECTRIC  RAILWAY  EXPERI- 
MENTS ON  THE  MARIENFELDE-ZOSSEN 
LINE.* 

{Concluded  from  page  106.) 

Generally  speaking-,  the  first  year's  trials  have  served  princi- 
pally to  find  out  tlie  best  inethods  of  making  observations,  and 
to  determine  which  are  the  most  suitable  instruments  for  obtain- 
ing- trustworthy  information.  Basing  further  experiments  on 
the  knowledge  thus  gained,  it  is  certain  that  it  can  be  ascer- 
tained whether  the  cars,  their  equipment,  and  all  other  outfit 
are  suitable  for  regular  traffic  on  main  lines  at  a  speed  of  160 
km.  per  hour,  and  whether  still  higher  speeds  are  practicable, 
especially  from  an  economic  standpoint. 

Originally  it  had  been  the  intention  to  resume  the  experiments 
in  1903  on  the  lines  laid  down  at  the  commencement,  and  to 
increase  gradually  the  speed  of  the  cars  until  a  speed  of  200 
km.  per  hour  had  been  attained.  It  was,  however,  not  possible 
to  relay  the  permanent  way  in  time,  and  in  consequence  of  this 
the  authorities  would  not  allow  a  greater  speed  than  125  km. 
per  hour.  The  time  was  therefore  utilised  for  determining  more 
accurately  the  resistance  of  the  cars  at  various  speeds,  the 
power  required  for  propelling  them,  and  the  losses  of  ener^ 
in  the  feeder  and  the  conductors.  In  addition  to  this,  further 
ex]ieriments  were  made  with  the  brakes,  and  alterations  in  the 
structure  of  the  cars  were  considered,  to  insure  steady  running- 
at  high  speeds;  the  movement  of  the  rails  was  also  obser\'ed 
during  the  trials. 

•  Abstract  of  a  paper  read  befovft  the  Institution  of  Electricil  Engineers  by 
Mr.  Alexander  Siemens,  on  May  26tb,  1904. 
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The  second  report  describes  the  experiinents  in  great  detail, 
and  the  following  are  the  principal  results  ascertained  by  their 
help :  at  first  attempts  were  made  to  determine  the  resistance 
of  the  cars  direct  by  pulling  them  at  moderate  speeds  by  a 
locomotive,  to  which  they  were  attached  by  a  dynamometer.  It 
was  found,  however,  that  owing  to  the  great  weight  of  the 
cars,  and  owing  to  the  irregidar  pull  of  the  locomotives,  no 
steady  curves  could  be  obtained,  nor  was  the  success  greater 
when  the  cars  were  attached  to  a  goods  train.  Somewhat  better 
results  were  achieved  by  the  employment  of  a  three-phase  loco- 
motive, but  the  ctirves  were  still  too  irregular  to  be  accepted. 
Nothing  remained  but  to  revert  to  observing  the  time  each  car 
took  to  come  to  a  standstill  after  attaining  a.  certain  speed,  and 
the  distance  it  covered  during  that  time,  due  account  being 
taken  of  all  differences  in  level.  The  f9mallest  curve  on  the 
line  has  a  radius  of  2,000  m.;  it  was  therefore  not  necessary 
to  consider  the  curvature  in  the  calculation;  but  very  careful 
measurements  of  the  air  resistance  were  made  by  means  of  tubes 
projected  from  the  oars  in  the  way  already  described,  and  in 
the  end  a  small  correction  was  found  necessaiy  in  the  formula 
for  air  resistance,  which  was  altered  to  P  =  ■0052  V',  and  the 
resistance  of  the  cars  was  found  to  be  equal  to  the  resistance  of 
9  sq.  jn. 

In  fig.  1  the  final  results  of  the  traction  resistance  of  the 
oars  are  represented  by  four  curves  showing  the  total  resistance 
for  a  oar  weighing  83  tons,  the  air  resistance  of  a  surface  of 
9  sq.  m.  being  the  equivalent  of  the  air  resistance  of  a  car,  the 
horse  power  required  on  the  level  with  no  wind,  and,  by  the 
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difference  of  the  first  and  second  curves,  the  resistance  due  to 
mechanical  friction.  It  is  at  once  apparent,  from  this  diagram, 
that  at  high  speeds  the  air  resistance  is  by  far  the  most 
important  factor,  and  that  the  proper  shape  of  the  car  has  to 
be  very  carefully  determined. 

From  their  experiments  the  Studiengesellschaft  draw  the 
conclusion  that  the  front  of  the  car  should  be  a  rather  steep 
paraboloid.  Owing  to  the  necessity  of  arranging  the  cabin  of 
the  driver  in  front,  and  providing  buffers  and  drawbars,  it 
is  not  possible  to  carry  this  out  in  practice,  but  the  nearest 
approach  to  the  correct  form  is  suggested  to  be  a  cylindrical 
front,  extending  for  86  deg.,  then  plain  surfaces  which  join  the 
sides  of  the  car  by  easy  curves,  as  represented  in  fig.  2.  Very 
careful  measureiments  were  made  as  to  the  amount  of  energy 
required,  and  a  measuring  station  was  established  at  the  feeding 
point  to  avoid  the  calculations  of  the  losses  in  the  feeder. 
The  ammeter  and  wattz-meter  at  this  station  were  connected 
direct  to  the  high-tension  circuit,  to  avoid  the  use  of  trans- 
formers and  to  make  them  almost  independent  of  periodicity  and 
of  difference  in  phase.  In  the  oars  the  instruments  were 
joined  to  the  same  phase  as  at  the  feeding  point.  In  spite  of 
all  precautions,  however,  the  readings  were  not  all  reliable, 
especially  in  wet  weather. 

The  measurements  pre  divided  into  two  groups,  one  to  deter- 
mine the  energy  during  acceleration,  and  the  other  to  measure 
it  at  constant  speed.  In  both  cases  the  cars  were  sometimes 
running  by  themselves,  and  sometimes  pulling  trailing  cars. 
It  will  bp  noticed  that  the  acceleration  is  not  very  great. 


but  this  was  the  consequence  of  the  generating  set  not  being 
powerful  enough  to  supply  more  energy.  Compared  with  the 
theoretical  amount  of  energy  required  to  give  the  cars  the  samt; 
acceleration,  the  figures  of  the  table  show  an  efficiency  of  about 
45  per  cent,  due,  no  doubt,  to  the  losses  in  the  starting 
resistances;  but  for  long-distance  travelling  the  period  of 
acceleration  is  almost  negligible. 

An  attempt  was  made  to  measure  the  turning  moment  of  a 
motor  direct  by  fitting  on  car  "  A  "  a  special  apparatus  repre- 
sented in  fig.  3.    Instead  of  attaching  the  motor  rigidly  to  the 
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frame,  it  is  held  by  springs,  as  shown  diagrammatically,  and  the 
movement  of  the  springs  is  transmitted  by  suitable  levers  to  a 
registering  indicator  in  the  interior  of  the  car. 

The  instrument  was  calibrated  by  weights,  and  gave  useful 
results  when  a  resistance  was  inserted  in  the  secondary  circuit 
of  the  motor,  but  of  course  the  direct  comparison  between  the 
indicated  turning  moment  and  the  electrical  readings  is  thereby 
prevented.  The  curve,  fig.  4,  is  drawn  in  accordance  with  the 
record  obtained.  About  tbe  measurements  made  to  ascertain  the 
loss  in  feeders  and  conductors,  nothing  need  be  said,  as  no  novel 
features  with  regard  to  them  are  disclosed  in  the  report.  Nor 
need  the  brake  experiment.}  be  described,  as  they  were  again 
unsatisfactory,  and  eventually  it  was  considered  advisable  to 
alter  the  whole  of  the  braking  arrangements.  A  good  oppor- 
tunity for  doing  this  was  afforded  by  the  re-construction  of 
the  bogies  which  become  necessary  to  ensure  the  steady 
running  of  the  cars  during  high  speeds. 


Fig.  3. 


In  the  new  bogies  the  following  points  were  to  be  observed:  

1.  The  wheel  base  is  to  be  increased  from  3'8  to  5  0  m. 

2.  The  bogie  frames  are  to  be  constrcuted  with  simple  Z 

girder*. 

3.  Tlie  bearing  springs  are  to  be  connected  by  balancing 

levers,  and  are  to  be  visible  and  easily  accessible 
tliroughout  their  whole  length. 

4.  Tlie  car  body  is  to  be  supported  at  four  points  on  each 

bogie'. 

5.  The  centre  pin  of  the  bogie  is  to  be  movable  for  a 

distance  of  30  mm.  in  every  direction. 

6.  The  motors  are  to  be  connected  to  the  axles  by  springs. 

7.  The  brakes  are  to  be  re-constructed  as  shown  in  outline 

by  fig.  5.  which  explains  itself. 
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During-  the  trials  the  bending  o{  the  rails  was  measured  in 
the  same  way  as  in  the  previous  year;  but  as  the  speed  of  the 
cars  had  been  restricted,  no  abnormal  observations  occurred  and 
no  extraordinary  repairs  became  necessai-y. 

Wlipu  the  trial  runs  of  the  high-speed  cars  Lad  been  com- 
pleted, some  further  experiments  were  made  with  a  three-phase 
locomotive  built  by  Siemens  and  Halske,  and  the  Studicn- 
gesellschaft  comments  on  them  in  a  separate  report.  In  this 
case  they  say  that  tlie  high-speed  cars  have  pro\ed  suitable  for 
their  work  as  far  as  their  mechanical  and  electiical  outfit  is 
concerned,  but  their  weight  is  too  great  and  the  proportion  of 
their  dead  weight  to  the  paying  load  is  not  favourable.  The 
trouble  with  the  permanent  way  ;iiid  the  voiy  high  power 
required  during  the  acceleration  period  were  a  consequence  of 
this  weight,  and  for  economical  high-speed  traffic  it  should, 
if  possible,  be  diminished  so  as  to  load  the  axles  only  sufficiently 
for  the  necessary  adhesion.  It  would  not  be  possible  to  effect 
this  obje<'t  by  altering  the  construction  of  the  car  or  by 
lightening  its  mechanical  outfit  without  endangering-  its  safety. 
It  is  therefore  necessary  to  try  to  diminish  the  weight  of  the 
electrical  apparatus.  Tliis  may  b?  done  by  removing  the  trans- 
formers from  the  car  and  placing  them  along  the  lire,  or  by 
dispensing  with  them  altogether.  In  the  first  case  a  double 
set  of  conductors  is  required,  increasing  tlie  losses  and  the 
capital  expenditure.  It  is  therefore  preferable  to  employ  motors 
which  are  caipable  of  utilising  high-tension  currents. 

With  a  view  of  trying  the  possibility  of  using  such  juotors  on 
the  high-speed  oars,  Messrs.  Siemens  and  Halske  built  two 
motors  of  approximately  the  same  outside  dimensions,  but  suit- 
able for  working  with  10,000  volt  currents,  and  fitted  thedn  each 
to  a  four-wheeled  bogie  with  a  wheel  base  of  3-25  m.  The  car 
body,  12  5  m.  long,  is  of  the  usual  shape  for  electric  locomotives, 


Fig.  4. 


and  in  its  centre  is  a  driver's  cabin  4  m.  long  by  2  8  m.  wide 
by  2"3  m.  high.  In  the  iron  boxes  on  either  side  of  it  arc 
the  starting  switches  and  resistances,  and  on  the  top  it  carries 
the  collecting  gear,  which  is  like  that  of  car  "  S."  The  motors 
are  suspended  from  the  bogie  frames  after  the  manner  of 
tram  motors,  driving  the  axles  by  a  gearing  of  1  :  2.  Between 
the  car  body  and  the  wheels  are  two  sets  of  springs,  and  pro- 
vision is  made  for  a  slight  lateral  movement  relative  to  the 
bogie. 

Tlie  diagram,  fig.  6,  of  the  connections  shows  that  there  are 
separate  switches,  moved  by  compressed  air,  for  each  direction  of 
running,  a  small  transformer  to  supply  low-tension  current  to 
the  air-pump  motor,  and  mechanical  switches  for  the  resistances 
which  are  actuated  by  a  hand  wheel  in  the  driver's  cabin,  geared 
to  a  horizontal  shaft. 

Some  difficulties  were  experienced  in  obtaining  readings  of  thj 
measuring  insti-uments  on  the  locomotive  of  sufficient  accuracy, 
so  that  finally  only  the  measurements  at  the  feeding  point  wero 
taken  into  consideration. 

The  trial  runs  were  started  on  June  23rd,  1902,  with  7,250 
volts,  and  this  voltage  was  gradually  raised  until  the  locomotive 
successfully  pulled  a  trailer  on  June  26th  with  just  over  10,000 
volts. 

The  measurements  taken  during  these  runs  sihowed  that  the 
efficiency  of  the  locomotive  is  much  greater  than  that  of  the 
cars  at  the  trials  in  1901,  for  the  reason  that  its  motors  were 
working  nearer  to  their  rated  output. 

Another  reason  is  the  absence  of  a  transformer,  so  that  a  com- 
parison at  an  output  of  400  horse  power  shows  that  the  loco- 
motive required  for  this  at  10,800  volts,  and  cos  <p  =  0-85,  an 
average  current  of  19  amperes,  while  the  c-ars  at  6,300  volts 


and  cos  </>  =  0-5  consumed  about  53  amperes.  The  losses  in  the 
conductors  along  the  line  are  therefore  2  kw.  in  the  case  of 
the  locomotive,  and  17  kw.  in  the  case  of  the  cars. 

In  conchision,  tlic  report  considers  that  the  trials  have  proved 
the  possibility  of  building  motors  for  three-phase  currents  of 
10,000  volts  used  direct  without  traiisformers.  It  is  mentioned 
that  the  motors  and  the  gearing  have  worked  without  giving  any 
trouble  up  to  a  speed  of  100  km.  per  hour,  and  that  the  working 
without  transformers  makes  it  possible  to  reduce  the  weight  of 
the  high-speed  cars  from  92  tons  to  76 — 78  tons,  an  achievement 
which  will  materially  diminish  the  cost  of  wtrking  and  the  wear 
and  tear  of  the  permanent  way. 

In  the  interval  between  the  experiments  of  1902  and  thosse  of 
last  year  the  permanent  way  of  the  line  was  renewed  throughout. 
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and  now  it  is  equal  to  that  of  a  German  first-class  main  line. 
The  rails  are  12  m.  long-,  Vignoles  pattern,  standard  profile  8; 
they  weigh  41  kg.  per  meter,  and  are  supported  by  18  sleeper 
bedded  in  stone  ballast.  As  a  matter  of  precaution,  guard 
rails  were  added  all  along  the  Une,  but  it  was  evident,  when  they 
were  carefully  examined  after  the  trials,  that  even  at  the  highest 
speeds  their  service  had  never  been  required.  Owing  to  the  losses 
in  the  feeder  and  to  the  reduced  speed  of  the  generating  .sets, 
the  acceleration  could  not  be  raised  beyond  0-15 — 0-18  m.  per 
second  .although  the  motor  on  the  cars  would  have  been  capable 
of  developing  more  power  than  they  actually  did.  The  bogies 
of  both  cars  were  altered  in  accordance  with  the  experience 
gained  in  previous  trials,  as  requested  by  the  syndicate. 

In  the  -'  A"  car  the  switching  arrangements  were  altered 
so  tliat  the  motors  can  be  started  one  after  the  other  instead  of 
simultaneously,  and  further  ventilation  for  the  motors  has  been 
provided.  The  electrical  arrangements  of  the  "  S  "  car  remain 
exactly  as  they  were  made  in  the  first  instance ;  the  motor 
casing,  however,  is  now  supported  by  springs  from  the  bowie 
frame,  so  that  only  the  rotating  part  of  the  motors  remain 
rigidly  fixed  to  the  axle. 

An  arrangement  for  measuring  the  turning  moment  by  means 
of  registering  the  pressure  exerted  by  the  casing  on  a  piston 
working  an  oil  manometer  has  been  added  to  one  of  the  motors 
of  the  "  S  "  car,  and  also  devices  for  diminishing  the  pressure 
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on  the  brakes  with  diminishing  speeds.  All  the  exhaust  open- 
ings of  the  AVestinghouse  brakes  have  been  united  by  a  common 
pipe  on  which  two  exhaust  valves  are  fitted.  One  of  these  can 
be  manipulated  by  the  driver,  and  the  other  is  under  tue 
control  of  an  electrical  contrivance,  the  circuit  of  which  is 
closed  automatically  by  a  pendulum  weight  when  the  retardation 
exceeds  a  certain  rate.  These  additions  had  been  found 
necessary,  as  the  pressure  on  the  brake  blocks  at  the  highest 
speeds  had  to  be  equal  to  20O  per  cent  of  the  weight  of  the 
car,  which  at  lower  speeds  would  skid  the  wheels.    For  both 
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cars  tlie  collectors  were  modified  by  dividing  tkeir  horizontal 
arm  into  three  parts,  connected  by  springs,  v/ith  a  view  of 
diminishing  as  much  as  jjossible  the  weight  of  the  part  receiving 
the  blows  caused  by  irregularities  of  tlie  conductors  and  damp- 
ing their  effect  furtlier  by  sub-dividing  the  mass  whicli  has  lo 
be  accelerated.  In  aadition,  the  balancing  wings  which 
counteract  the  23ressure  of  the  wind  ou  the  collector  arms  were 
re-constructed  witli  great  care. 

With  regard  to  the  general  arr;ingement  of  the  electrical 
outfit,  the  running  of  the  cars  at  high  speeds  showed  that  tha 
weights  liave  to  be  distributed  symmetrically  on  both  sides  of 
the  car,  in  order  to  prevent  excessive  swaying.  For  this 
purpose  balancing  weights  had  to  be  added  in  the  "  A  "  car 
uecaiLse  the  transformers  had  not  been  placed  exactly 
symmetrically  in  the  first  instance.  The  actual  runs  began  on 
tJie  15th  September  with  the  "  S  "  car,  on  which  day  a  speed  of 
150  km.  was  reached,  and  the  improvement  in  steadiness  owing 
to  the  alteration  of  the  bogies  was  most  marked.  During  the 
following  days  the  speed  was  gradually  increased  in  the  jnanner 
laid  down  in  the  original  programme,  until  on  the  6th  October 
a  speed  of  201  km.  per  hour  was  attained  with  a  current  of 
46  periods  and  14,000  volts.  It  should  be  noted  that  in  the 
curves  with  a  radius  3,000  m.  the  speed  of  the  cars  was  restricted 
to  165 — 170  km.  per  hour,  so  as  to  avoid  any  danger.  This 
point  is  in  so  far  important,  as  it  shows  that  most  of  the 
existing  main  lines  would  bo  unsuitable  for  "speeds  greatly 
exceeding  those  of  the  present  traffic. 

One  of  the  engineers,  who  was  in  the  "  S  "  car  during  the 
run,  gives  tlie  following  details:  — 

'■  After  examining  the  car  and  all  the  apparatus,  the  current 
was  turned  on  until  each  of  the  motors  was  suj^plied  with  350 
amperes,  corresponding  to  2,300  kw.  for  the  cax. 

"The  feeding  point,  about  1km.  distant,  was  passed  at  the 
speed  of  80  km.  per  hour;  2  km.  fuithcr,  120  km.  per  hour  was 
indicated;  and  at  the  first  curve  of  2,000  m.  radius  the  speed 
was  170  km.;  Mahlow,  7  km.  from  Marieufelde,  was  jjassed  at 
185  km.  per  hour. 

"  Still  the  car  is  running  quite  smoothly  and  all  measurements 
can  be  noted  down  with  greater  comfort  than  in  an  ordinary 
express  train. 

"Keeping  the  power  at  2,300  kw.,  the  last  resistances  are 
gradually  cut  cut  and  the  speed  increases  to  195  km.  per  hour. 
Suddenly  a  sounding  blow  is  heard  against  a  window  of  the 
driver's  cabin.  It  is  no  mishap  to  the  car,  but  a  bird  is  killed 
which  has  been  overtaken  by  the  oar.  At  last  1  km.  before 
Rangsdorf  the  indicator  passes  the  200  km.  per  hour  mark, 
and  for  the  space  of  another  km.  this  speed  is  maintained 
with  an  expenditure  of  1,400  kw.  Then  the  brakes  have  to  ha 
applied,  so  that  the  car  enters  the  second  curve  of  2,000  m. 
radius  with  a  speed  of  165  km.,  and  arrives  at  the  terminal 
station  of  Zossen  eight  minutes  after  leaving  Marieufelde. 

"  An  examination  of  the  car  shows  it  to  be  in  absolute  order; 
its  front  covered  with  bees,  gnats,  and  other  insects,  which 
appear  as  if  smashed  by  a  heavy  weight — naturally,  as  the  air 
pressure  rose  to  210kg.  per  square  meter.  The  recording  spesd 
indicator  showed  that  the  maximum  speed  had  been  200"8  km. 
per  hour." 

After  this  memorable  run  further  systematic  measurements 
of  air  resistance,  retardation,  etc.,  were  made,  and  the  "  A  "  car 
also  began  running.  It  made  a  record  of  210-2  kniL  pea- 
hour  on  the  28th  October,  with  a  periodicity  of  47  5  per  second, 
all  restrictions  as  to  speed  in  curves  being  suspended  on 
that  occasion.  During  this  run  the  car  swayed  so  much  that  one 
of  the  conductors  was  broken,  and  fell  by  accident  ou  the  foot 
of  an  official.  The  earthing  device  acted,  however,  so  promptly 
that  the  man  received  no  electric  shock  whatever.  On  the  same 
occasion  one  of  the  transformers  in  the  generating  station  was 
slightly  damaged,  and  in  consequence  the  syndicate  would  not 
allow  more  than  about  45  periods  per  second  for  the  subsequent 
trials. 
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Km.  per 

Per 

Km.  per  lour. 

hour. 

cent. 

28  Oct. 

A 

47-5 

223-84 

210-2 

6 

11  Nov. 

A 

45-3 

213-94 

190-0 

8-4 

S 

45-3 

213-94 

208-0 

2-8 

17  Nov. 

A 

40-2 

189-4 

182 -0 

4-0 

S 

40-2 

1S9--1 

184  0 

2-8 

The  strerigth 

of  thesoda  solu- 

25 Nov. 

A 

45-5 

213'5 

204-7 

3-9 

tion  in  starter 

had    been  in- 

S 

45'5 

213-5 

•207-3 

2-75 

creased. 

The  above  table  gives  a  summary  of  the  most  notable  runs, 
comparing  the  theoretical  speed,  wnich  depends  on  the  number 
of  pjiiods,  the  diameter  of  uie  wheels,  anu  the  number  of'  poies 
(thiee  pairs},  witli  the  actual  speed,  from  which  the  slip  can 
be  calculated.  'I'tie  slij)  of  the  motors  in  tlic  "  S  "  car  was 
uniformly  2  8  per  cent,  so  that  it  would  have  run  up  to  217-6  km. 
per  hour  it  it  had  been  supplied  with  currents  oi  47  5  jjoriods 
per  second.  It  is,  however,  of  no  great  moment  whether  a  few 
Km.  more  or  less  were  accomplished  by  one  or  the  other  car; 
the  important  fact  has  been  successiuUy  demonstrated  that 
trains  can  be  constructed  and  worked  by  electricity  at  about 
double  the  sjieed  of  the  present  exjaress  trains,  on  a  permanent 
way  not  materially  difiering  from  that  of  a  first-class  main 
line,  except  that  it  would  not  be  safe  to  allow  curves  having  a 
smaller  radius  than  2,000  meters  in  parts  of  the  line,  where 
tne  trains  have  to  run  at  full  speed. 

In  most  cases  it  will,  therefore,  be  necessary  to  build  special 
lines  for  high-speed  working,  and  no  general  rule  can  be 
established  wliether  it  would  jaay  to  do  so. 

Although  the  experimental  cars  carried  transformers  and 
were  equijiped  with  tnreo-phase  motors,  there  is  no  necessity  that 
these  features  should  be  repeated  in  future.  1  he  trials  of  the 
locomotive  in  1902  liaive  shown  that  motors  can  be  built  for 
working  direct  with  current  of  12,000  volts,  and  the  1886  patent 
foreshadows  the  possibility  of  using  induction  motors  with 
single-phase  currents,  so  that  only  one  overhead  line  is  required 
when  the  running  rails  are  used  for  the  return. 

From  the  last  year's  trial  it  was  found  that  an  ordinary 
express  car  could  not  be  used  as  trailer  at  speeds  exceeding 
180  km.  per  hour  owing  to  e-xcessive  swaying,  demonstrating 
the  necessity  of  having  a  long  wheel  base  for  the  bogies  and  a 
symmetrical  distribution  of  weights  so  that  all  wheels  carry 
equal  parts  of  the  weight.  Retardation  experiments  confirmed 
the  formula  previously  found  for  the  determination  of  air 
resistance,  P  =  0-005  V-^,  but  it  was  incidentally  mentioned  by 
Col.  V.  Scheve  that  for  calculating  the  resistance  of  the  air 
to  projectiles  the  artillery  officers  used  a  formula  of  Newton's: 

P  =  V-, 
'-^^ 

in  which  A  is  the  weight  of  a  cubic  meter  of  air  and  V  =  velocity  in 
meters  per  second.  Taking  the  average  value  of  A  =  1  293  and 
expressiug  the  velocity  in  km.  per  hour,  Newton's  formula  becomes 
P  =  Q-QOo  1  V'-^,  which  agrees  remarkably  well  with  the  formula 
deduced  from  the  experiments. 

In  concluding  their  report  about  last  year's  trials,  the 
sj-ndicate  congratulated  all  those  concerned  on  the  successful 
achievement  of  the  original  problem,  and  they  announce  their 
intention  of  continuing  the  trials  in  order  to  test  the  endurance 
of  the  various  apparatus,  and  to  investigate  the  question  oif 
employing  single-johase  motors. 

As  the  generating  station  at  Obersprce  is  at  present  so  over- 
loaded that  no  current  can  be  supplied  to  the  Zossen  line,  the 
syndicate  are  investigating,  at  present,  projects  for  establishing 
actual  high-speed  lines. 

They  give  as  an  appendix  to  their  report  such  a  project  for  a 
line  between  Hamburg  and  Berlin. 


TRADE  NOTES. 


Heathman  AND  Co.,  Parson's  Green,  London,  S.W.,  send 
illustrated  price  list  of  large  variety  of  extension  ladders, 
tressels,  fire  escapes,  and  like  ajipliances. 

The  United  Sa-A-rEs  Metallic  P.^cking. — The  new  Cunard 
steamer  Caronia  has  had  all  the  rods  on  the  main  and  auxiliary 
engines  fitted  with  United  States  metallic  packing,  which  sjieaks 
well  for  this  companj^'s  goods. 

The  Fairbanks  Company,  78  to  80,  City  Road,  London,  E.C., 
specialise  in  weighing  machines,  barrows,  coal  screens,  injectors, 
and  other  aids  to  fuel  economy.  Their  suspended  boiler-room 
scale  provides  a  means  of  obtaining  the  daily  consumption  of 
fuel  by  each  boiler  of  a  battery. 

The  United  States  Metallic  Packing  Company  Limited,  Soho 
Works,  Bradford,  have  just  issued  a  neat  booklet  descriptive 
of  their  well-known  automatic  self-adjusting  metallic  packings, 
as  also  an  extensive  list  of  users,  including  general  industries, 
navies,  merchant  steamers,  railway,  electric  light,  and  power 
companies. 

The  Paterson  Boiler  Feed  PukIfieh. — Recent  orders  have 
been  received  for  these  purifiers  from  Messrs.  Babcock  and 
Wilcox  Limited  for  H.M.  Dockyard,  Pembroke;  Messrs.  Edwin 
Danks  and  Company  Limited  for  Chatham  Dockyard;  Messrs. 
Bellis  and  Morcom  Limited;  and  the  Borough  of  Ealing 
Electricity  Works. 

Messes.  Lancaster  and  Tonge  Limited,  Pendleton,  Man- 
chester, send  us  a  copy  of  an  important  testimonial  received  of 
their  "Lancaster"  piston  rings.  In  this  the  superintendent  of 
the  Goole  Steam  Shipping  Company  reports  that  the  rings 
supplied  to  the  steamship  Emden,  17  years  ago,  were  little  the 
worse  for  wear. 
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DIFFERENT   APPLICATIONS   OF  STEAM 
TURBINES.* 

{Cvntimced  frojn  payc  99.) 

A  Vessel  built  hi/  3£essrs.  Yarrow  and  Co. — The  vessel  of 
Messrs.  Yarrow  and  Co.  is  similar  to  torpedo  boats  of  the  first 
class  usually  constructed  by  this  firm,  and  similar,  with  the 
<>xceptioa  of  the  turbines  and  propellers,  to  the  Tarantula  upon 
wliich  Parsons  turbines  are  used.  The  boat  is  of  140  tons 
burden,  and  is  provided  with  three  propeller  shafts,  driven 
simultaneously  and  separately  by  a  turbine  divided  into  two 
portions,  and  a  reciprocating  engine.  This  latter  engine 
develops  250  brake  horse  power,  and  drives  a  central  shaft 
which  is  completely  independent  of  the  turbines.  The  side 
shafts  are  driven  by  a  turbine  in  two  parts,  arranged  in  series 
and  rotating  in  opposite  directions.  The  reciprocating  engine 
was  used  by  us  in  order  to  obtain  a  velocity  of  10  to  14  knots 
in  the  best  conditions  of  consumption  of  coal,  and  eo  that 

TABLE  I.— Torpedo  Bo.\t  No.  243.    Tri.vls  of  22nd  January,  1903 
Six  Propellers:  Diameter,  23'6in.  ;  Pitch,  19'7  in. 


Number  of  Trial. 

Speeds   of  vessel  (means   of  threej 

runs)   knots  17 '07 

Rotation  of  turbines. . .  .revs,  per  mio.'  1,348 

Effective  pressure  of  steam  on  admission 

to  turbines  lbs.  per  sq.  in.  68 '26 

Condenser  vacuum   ins.  28 

Mean  slip  of  propellers   j  0'217 


in. 


19-59 
1,572 

100  ■98 
28 

0-230 


20-94 
1,748 

129-42 
27 

0-260 


IV. 


•21-20 

1,774 

132-26 
27-5 
0-260 


movement  astern  might  be  easily  effected.  The  above  com- 
bination adopted  by  Messrs.  Yarrow  and  Co.  has  given  the 
expected  results;  but  it  is  not  tlie  only  possible  design,  and 
the  author  thinks  tliat  it  would  have  been  even  more  advan- 
tageous to  arrauge  the  driving  mechanism  so  that  the  recipro- 
cating engine,  instead  of  allowing  its  exhaust  to  escape  directly 
to  the  condenser,  should  pass  it  in  to  the  turbine  at  low 
prossure,  and  perliaps  even  into  the  turbine  at  high  pressure 
during  a  slow-.spoed  run.  The  turbine  of  tlie  Yarrow  boat  can 
develop  more   than   2,000  horse  power.      The  high-pressure 


knots  by  giving  to  the  turbines  a  little  more  than  the  quantity 
of  steam  for  which  they  were  designed. 

The  propeller  shafts  were  for  this  test  each  fitted  with  two 
propellers.  The  author's  opinion  on  this  subject  is  tliat  the 
use  of  a  single  propeller  upon  the  same  shaft  is  certainly  likely 
to  give  a  better  efficiency.  The  arrangement  of  propellers, 
one  in  front  of  the  other,  is  defective.  The  aft  propeller  works 
in  the  moving  tail  water  from  the  former.  It  is  certain  that 
the  speed  of  26-4  knots  can  be  still  further  improved,  and  will 
become  equal  or  even  higher  than  the  maximum  speed  given 
by  reciprocating  engines.  The  use  of  a  single  propeller  for 
cacli  shaft  necessitates  a  peripheral  diameter  greater  than  the 
pitch,  in  order  to  obtain  sufficient  propulsive  surface.  Under 
such  conditions  the  efficiency  can  never  be  good  unless  the 
inclination  of  the  shafts  to  the  horizontal  is  very  slight.  In 
spite  of  this,  it  is  probable  that  the  efficiency  of  these  pro- 
pellers with  a  relatively  small  pitch  is  distinctly  less  than  -that 


Fig.  11. 

of  ordinary  propellers.  Fortunately,  this  inferiority  can  be 
compensated  by  the  fact  that  the  efficiency  of  well-designed 
turbines  is  a  little  higher  than  that  of  the  reciprocating  engines 
used  on  boardship. 

Turhine-driven  Pumps. — The  aj)plication  of  steam  turbines 
for  the  purpose  of  direct  driving  of  centrifugal  pumps  enables 
most  remarkable  results  to  be  obtained,  and  particularly 
renders  possible  height  of  lifts  much  greater  than  those  which 
are  at  present  obtained.  It  is  well  known  that  the  pressure 
produced  by  the  wheel  of  a  centrifugal  pump  increases  directly 
as  the  square  of  the  peripheral  speed,  and  therefore  with  the 
velocity  produced  by  steam  turbines  it  becomes  jjossible  with 
a  single  wheel  to  raise  large  volumes  of  water  to  heights  of. 
more  than  900  ft.  in  a  single  lift.  If  it  is  desired  to  obtain 
either  greater  pressures  or  to  obtain  the  same  results  with 
relatively  lower  speeds,  it  is  sufficient  to  couple  steam  turbines 
with  pumps  consisting  of  several  similar  wheels  arranged  in 


Fig.  10. 


portion  is  represented  in  longitudinal  section  in  fig.  10.  At 
the  points  where  the  shaft  passes  through  the  frame  tightness 
is  obtained  by  a  system  of  special  packing,  the  same  as  that 
employed  upon  land  turbines.  A  special  governor  assures 
cnnstant  pressure  upon  the  four  packings  so  as  to  prevent  all 
cut  l  iiiK  r  of  air,  and  owing  to  this  arrangement  it  is  quite  easy 
til  ulitaiu  an  excellent  vacuum  in  the  condenser.  Several  tests 
were  made  upon  this  vessel  between  the  13th  October,  1903, 
when  it  first  went  out,  and  the  present  date.  In  the  experi- 
ments made  on  the  19th  January,  1904,  after  the  propellers 
had  been  improved,  the  speed  of  25  knots  which  had  been 
attained  in  the  first  trial  of  the  boat  was  increased  to  26-3|9 

*  Abstract  of  a  paper  read  before  the  Institution  of  Mechanical  Engineers  at 
the  Chicago  meeting,  May  and  June,  1904,  by  Prof.  A.  Hateau. 


series  so  that  each  one  increases  by  an  equal  quantity  the 
pressure  already  given  by  the  preceding  wheels.  The  author 
his  himself  designed  a  particular  type  of  inulti-cellular  centri- 
fugal pumps.  From  a  practical  point  of  view,  by  combining 
the  advantage  of  high  velocities  of  rotation  with  the  advantage 
obtained  by  putting  the  wheels  in  series,  it  would  be  quite 
easy  to  deliver  to  heights  greater  than  1,500  ft. 

furhine-d riven  P\imj>  at  Falhenau  (Bohemia). — The  first 
machine  of  this  kind  which  was  made  was  delivered  to  the 
mines  of  Falkenau,  in  Bohemia.  This  apparatus  consisted  of 
a  single  bed  jjlate,  upon  which  were  mounted  a  steam  turbine 
with  multiple  wheels  enclosed  in  the  same  casing,  and  a  pump 
with  four  wheels  also  mounted  in  a  single  case.  The  regula- 
tion of  speed  was  obtained  by  a  centrifugal  governor  arranged 
in  the  base  of  the  principal  bearing.    The  lubrication  of  the 
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end  bearing  of  the  shaft  on  the  pump  side  was  effected  by  means 
of  a  little  hydraulic  Servo  motor.  A  compensating  piston 
enabled  the  longitudinal  thrust  received  by  the  moving  part 
of  the  pump  to  be  exactly  counterbalanced.  This  thrust  is, 
moreover,  inconsiderable,  owing  to  the  sijecial  arrangement 
adopted  for  the  wheels  of  the  pump.  Condensation  of  the  steam 
is  effected  by  means  of  an  ejector  condenser  on  the  system 
designed  by  the  author.  From  the  results  obtained  in  tlie 
different  tests  of  this  set  it  appears  that  it  is  possible  with 
such  a  turbine-driven  pump  to  obtain  combined  efficiencies  of 
36'5  per  cent,  which  corresponds  to  an  efficiency  for  the  pump 
of  67  per  cent,  and  an  efficiency  for  the  turbine  of  55  per  cent. 

Turbo-driven  PumjJS  at  Bruai/.- — -A  more  powerful  turbo  pump 
has  been  made  and  delivered  recently  to  the  Mining  Company, 
of  Bruay,  in  the  Pas-de-Calais.  This  set  can  raise  950  gallons 
a  minute  tO'  a  height  of  1,200  ft.  The  complete  set  is  mounted 
above  a  small  tank  into  which  discharges  the  ejector  condenser, 
which  is  used  for  condensing  steam,  and  from  which  is  taken 
the  suction  of  the  principal  pump.  At  the  end  of  the  shaft  is 
a  small  pump  which  is  directly  coujjled  to  the  turbine,  and 
furnished  water  to  the  ejector  condenser  at  a  pressure  equivalent 
to  a  head  of  18  to  20  ft.  The  results  obtained  with  this  pump 
at  full  load  were  as  follow:  — 

Difecharge  in  gallons  per  minute    980  gallons. 

Total  lift    1,195  ft. 

Revolutions  per  minute    2,200. 

Absolute  pressure  of  the  steam  on  admission 

to  the  turbine    101  lb. 

Absolute  back  pressure  at  the  exhaust    1'61  lb. 

Brake  horse  power  of  the  set    359  B.H.P. 

Consumption  of  steam  per  brake  horse  power 

hour  in  water  raised    22  7  lb. 

Total  net  efficiency    42'5  per  cent. 

It  will  be  observed  that  the  total  efficiency  of  this  set  is 
very  high,  attaining  4'2'5  per  cent.  It  will  be  pointed  out 
hereafter  what  a  slightly  improved  efficiency  denotes  in  con- 
sumption of  steam  when  high  pressures  of  steam  can  be  used. 
One  of  the  chief  advantages  of  turbo  pumps,  besides  their 
excellent  efficiency,  is  the  extremely  email  floor  space  v.  hich 
they  occupy  when  compared  with  piston  pumps.  Their  dimen- 
sions are  very  small,  and  they  require  very  little  height,  so 
that  they  can  be  placed  in  a  room  which  has  no  greater 
dimensions  than  that  of  an  ordinary  working  gallery  in  a  pit. 
In  fig.  11  are  shown  the  comparative  dimensions  of  the  chamber 
in  the  mine  necessary  to  accommodate  the  turbo  pump  which 
we  have  just  described,  and  of  a  chamber  necessai-y  to  accom- 
modate a  piston  pump  of  the  same  power.  The  cubic  volume 
of  the  masonry  work  is  approximately  in  the  proportion  of 
1  to  10. 


also  of  case  in  working,  are  ijarticularly  suitable  for  raising 
water  into  reservoirs  for  the  service  of  towns.  The  following 
figures  indicate  results  which  have  been  obtained  with  this 
class  of  machine  in  similar  conditions  to  those  that  exist  in 
largo  towns:  — 

Delivery  in  gallons  per  minute    5,200. 

Height  to  which  the  water  is  raised    460  ft. 

Actual  horse  power  m  water  raised    7.30  B.H.P. 

Combined  efficiency,  including  condensation  ...        46  percent. 

Pressure  of  steam  in  lbs.  per  square  inch   210. 

Vacuum  at  the  exhaust    28  in. 

Superheat  in  the  steam    100  deg. 

Consumption  of  steam  per  brake  horse  power 
hour  in  water  raised    15  lb. 

It  will  be  observed  that  the  system  described  is  quite  as 
efficient  as  the  best  piston  pumps  now  employed. 

Turbo  Fans. — The  great  angular  velocity  of  steam  turbines 
makes  them  particularly  suitable  for  the  direct  driving  of  fans 
for  high  pressure  used  for  blowing  engines  and  even  for  air 
comfiressors.  The  author  has  already  described  them  in  his 
work  entitled  "  Fans  and  centrifugal  pumps  for  high  pressures," 
inserted  in  the  Bulletin  de  la  Societe  de  I'ludustrie  miueralc, 
in  the  first  edition  of  1902,  and  has  given  particulars  of  actual 
results  obtained  from  a  turbo  fan  with  a  revolving  wheel  of 
10  in.  in  diameter.  With  an  angular  velocity  of  20,200  revolu- 
tions per  minute,  this  fan  discharged  22  5  cubic  feet  of  air  per 
second  under  a  pressure  of  19  ft.  of  water.  The  useful  work 
contained  in  this  compressed  air  was  about  41  horse  power, 
and  the  combined  efficiency  of  the  group  30'7  per  cent.  The 
pressure  of  the  steam  on  admission  to  the  turbine  was  1451b. 
per  square  inch.  Since  that  time  the  system  described  has 
been  improved,  and  a  certain  number  of  these  apparatus  have 
been  built  for  different  purposes.  Several  are  used  in  sugar 
refineries  for  the  compression  of  air  charged  with  carbonic 
acid  extracted  from  the  lime  furnaces,  and  requiring  to  be 
sent  into  the  de-carbonising  vats.  A  special  system  of  regula- 
tion enables  the  pressure  of  discharge  to  be  kept  confitant 
whatever  may  be  the  volume  of  discharge,  and  on  the  contrary 
to  maintain  a  constant  discharge  whatever  may  be  the  pressure. 
A  set  is  actually  at  work  in  the  forges  of  Chatillon  et  Com- 
mentry,  and  is  used  for  blowing  a  blast  furnace.  The  set 
consists  of  two  fans  arranged  in  parallel,  and  each  driven  by 
one  turbine  (the  two  turbines  are  placed  in  series),  and  the 
apparatus  will  discharge  80  cubic  feet  of  air  per  second  under 
a  pressure  of  10  in.  of  mercury.  The  energy  in  the  compressed 
air  rises  as  high  as  100  horse  power.  The  moving  wheels  of 
the  fans  and  of  the  turbines  are  only  112  in.  in  diameter,  and 
Table  II  gives  an  abstract  of  the  results  of  trials  to  which  the 
apparatus  was  submitted. 


TABLE  II. — TuHBO  Fan  at  Commentry.    6th — 8th  August,  1903. 


Orifice. 

Revolutions 

Pressure  of  steam  absolute. 

Air-pressure 
at 

of  fan. 

Total  air 

Air 

Horse  power 

Horse  power 

Total 

per  minute. 

Admission. 

Exhaust. 

discharge. 

discharge. 

theoretical. 

useful. 

efficiency. 

sq.  ins. 
19-1 

f 

15,200 
15,700 

lbs.  per 
sq.  in. 

113-8 
128  0 

lbs.  jier 
sq.  in. 

4-53 
4-80 

Feet  of 
water. 

10-  60 

11-  61 

lbs.  per 
hour. 

3037 
3403 

Cubic  feet 
per  sec, 

91-4 
93-5 

260-4 
299-5 

99 

112-6 

0-380 
0-377 

( 

14,600 

113-S 

4-92 

9-0 

3037 

99 

256-9 

93-2 

0-363 

22-3 

15,200 

128-0 

5-32 

9-90 

3403 

103 

289-6 

106-52 

0-368 

I 

15,800 

142  2 

5-68 

11  0 

3760 

107-5 

327-2 

121-91 

0-372 

27-8 

( 

14,800 

113-S 

4-44 

7-55 

3037 

114 

261-8 

91-08 

0-348 

1 

14,900 

128-0 

4-80 

8-25 

3403 

117-5 

299-5 

102-46 

0-342 

Turbo  Pumps  for  Boiler-feed  Purposes. — This  class  of  pump 
can  be  used  very  readil'y  for  feeding  steam  boilers,  and  several 
.such  sets  have  already  been  constructed.  When  there  is  a 
group  of  generators  of  the  same  size,  a  turbo  pump  can  easily 
carry  out  the  whole  feed  service  with  a  consumption  of  steam 
much  less  than  that  of  the  small  feed  pumps  usually  employed. 
Whilst  ordinary  reciprocating  pumps  consume  from  150  to 
250  lb.  of  steam  per  brake  horse  power  in  water  moved,  the 
turbo  pump  for  boiler  feed  service  v/ill  not  usually  require 
more  than  40  to  60  lb.  per  brake  horse  power.  An  automatic 
system  of  control  has  been  designed  by  the  author  which 
enables  the  apparatus  to  work  automatically  in  a  continuous 
manner  even  when  the  demand  falls  to  zero.  The  work  of 
the  stoker,  as  far  as  the  feed  service  is  concerned,  consists 
siTuply  in  opening  the  feed  valve  to  the  necessary  amount. 

'1  urho  Ptinips  of  large  Ontjjut  for  liaising  Water  in  Towns. — 
Turbo  pumps,  both  from  the  point  of  view  of  efficiency  and 


It  will  be  seen  from  this  table  that  the  combined  efficiency 
of  the  apparatus  reaches  the  remarkable  figure  of  38  per  cent. 
Similar  apparatus  of  larger  dimensions  can  be  built,  and  these 
might  replace  advantageously  the  large  blowing  engines  used 
for  blast  furnaces.  One  important  characteristic  of  these  sets 
is  their  remarkably  small  dimensions,  and  they  can  be  put 
down  at  an  expense  which  is  very  small  in  comparison  to  large 
piston  blowing  engines.  By  coupling  several  wheels  of  centri- 
fugal fans,  as  we  couple  the  wheels  of  multicellular  pumps, 
much  higher  pressures  of  air  can  be  obtained.  In  a  few 
months  we  shall  finish  the  construction  of  a  centrifugal  turbine 
compressor  of  350  horse  power,  capable  of  delivering  compressed 
air  at  a  pressure  of  90  lb.  per  square  inch.  This  appartus  will 
be  driven  by  a  low-pressure  turbine  using  the  exhaust  steam 
from  a  winding  engine  used  in  a  pit.  The  turbine  has  as  a 
stand-by  and  high-2)ressure  turbine,  so  as  to  ensure  economical 
working  during  the  time  when  the  winding  engine  is  out  of  use. 
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This  special  branch  of  the  application  of  steam  turbines  to 
ail-  coiuprciision  has,  in  our  opinion,  a  great  future,  not  only 
for  work  in  mines,  but  also  in  metallurgy,  where  blowing 
cngiucs  of  all  kinds  for  blast  furnaces  and  for  the  tuyeres  of 
steel  works  may  be  replaced  by  the  centrifugal  machines  of  a 
much  simpler  and  smaller  character,  costing  far  less  and  requir- 
ing less  repairs  than  the  present  piston  engines. 

(To  be  continued.) 


THE  JUNIOR  INSTITUTION  OF  ENGINEERS. 


YiwiTS  of  this  Institution  were  recently  paid  to  the  Chelsea 
Generating  Station  of  the  Underground  Electric 
Railways  Company,  of  London  J.ots  Road,  Chelsea,  and 
to  the  adjoining  London  County  Council's  Pumping 
Station. 

The  station  will  supply  current  for  working  the  trains 
of  the  District  Railway  from  Whitechapel  to  the  various 
Western  and  Southern  terniini — Richmond,  Wimbledon, 
Hounslow,  Ealing,  etc. — also  the  tube  trains  of  the  Baker 
Street  and  Waterloo  Railway,  the  Great  Northern,  Picca- 
dilly and  Brompton  Railway,  and  the  Charing  Cross, 
Euston,  and  Hampstead  Railway.  The  initial  equipment 
of  these  lines  will  be  about  150  trains.  The  station  is 
de.signed  for  10  units  of  5,500  kilowatts  each,  and  one  unit 
of  2,500  kilowatts.  The  output  of  the  station  will  be 
three-phase,  33 J  cycles,  11,000  volts,  and  will  be  distri- 
buted at  this  potential  to  23  sub-stations.  The  site  com- 
prises 3'67  acres,  and  has  a  water  frontage  of  1,000  ft. 
The  building  is  153  ft.  6  in.  long  by  175  ft.  wide,  with  an 
otHce  annexe  25  ft.  by  81  ft.  The  steel  frame  of  this 
building  contains  G,000  tons.  The  foundations  extend 
from  30  ft.  to  36  ft.  below  the  ground  level,  and  the  loading 
of  the  clay  does  not  exceed  four  tons  per  square  foot.  The 
group  system  has  been  followed  throughout,  eight  boilers 
being  grouped  to  one  turbo-generator.  No  attempt  is  made 
to  cross-connect  the  steam  piping  for  supplying  exciters, 
air  compressors,  house  pump,  etc. 

At  the  L.C.C.  ])umping  .station  Mr.  H.  M.  Rounthwaite 
received  the  niemliers.  There  are  here  four  horizontal  gas 
engines,  having  each  two  18J  in.  cylinders,  with  a  2  ft. 
stroke,  both  coupled  to  one  crank  (cylinders  at  opposite 
ends).  On  each  crank  shaft  is  a  7  ft.  6  in.  rope  pulley 
grooved  for  eight  1 J  in.  ropes,  and  these  ropes  lead  down 
to  similar  pulleys  of  6  ft.  5  in.  diameter  on  the  four  cen- 
trifugal pumps.  The  pumps  have  suction  <and  delivery 
pipes  23  in.  diameter,  and  impellers  of  66  in.  diameter. 
These  engines  each  indicate  about  200  H.P.,  at  about  150 
revolutions  per  minute,  and  the  pumps  each  throw  about 
44  tons  per  minute.  There  are  also  four  similar  engines 
18i}in.  cylinders,  2ft.  Gin.  stroke,  7ft.  Gin.  rope  pulleys 
on  crank  shafts,  grooved  for  ten  If  in.  ropes  and  10  ft.  4  in. 
similar  pulleys  on  pumps.  The  pumps  have  32  in.  pipes 
and  72  in.  impellers.  These  engines  each  indicate  about 
240  H.P.  at  about  160  revolutions  per  minute,  and  the 
pumps  each  throw  about  85  tons  per  minute.  The  200  H.P. 
engines  ]iump  from  the  low-level  sewer,  and  the  otlier 
engines  from  the  higher  level  Counties  Creek  sewer.  The 
whole  plant  works  only  during  rainy  weather,  and  pumps 
storm  water  only  into  the  Thames.  The  average  number 
of  hours  per  annum  during  which  it  will  be  required  to 
run  is  estimated  at  60  or  70,  though  of  course  in  excep- 
tionally wet  years  it  may  be  that  the  machinery  will  run 
as  long  as  100  hours. 


In  many  cases  the  unsatisfactory  reports  regarding  the  work- 
ing of  accumulator  batteries  are  traceable  to  the  use  of  acid 
of  improper  quality  (says  Power).  Acid  for  battery  work  should 
be  made  from  the  best  Sicilian  brimstone,  and  should  be  quite 
frpo  from  chlorides,  nitrates,  lead,  and  iron,  all  of  which  are 
found  in  a  greater  or  less  degree  in  ordinary  commercial  acid. 
Another  ponit  is  that  ordinary  tap  water  is  frequently  used 
for  diluting  the  acid,  and  this  water  may  be  charged  with  iron, 
chlorides,  or  other  injurious  matters.  Only  distilled  water 
should  be  employed. 
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By  Marks  and  Clerk,  The  Practical  Engineer  Patent  Agency, 
18,  .Southampton  Jiuildiugs,  Chancery  Lane,  London,  W.C. ; 
30,  Cross  Street,  Manchester;  and  13,  Temple  Street, 
Birmingham. 

The  first  date  given  after  the  number  of  each  specification  %s  the  date 
of  application.  The  second  date  is  that  of  the  advertisement  of 
acceptance  of  the  complete  specifications. 

The  following  accepted  specifications  were  advertised  on  the  date 
mentioned,  and  within  two  months  of  such  date  any  verson  properly 
interested  can  oppose  the  sealing  and  grant  of  the  patent  by  giving 
formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  specification  herein  referred  to,  or  of  any  other  published 
patent  specification,  will  he  forwarded  post  free  for  one  shilling  upon 
application  being  sent  to  Messrs.  Marks  and  Clerk  at  either  of  the 
above  addresses. 

Cooling  Explosion  Motors.  Ddnan  and  Joubeht.  No. 
14377,  of  29th  June,  1902,  under  International  Convention,  and 
27th  June,  1903,  in  the  United  Kingdom.  Ad.  of  ac,  29th  June, 
1904. — The  object  of  this  invention  is  to  secure  forced  cooling 
of  the  cylinders,  the  movement  of  the  piston  causing  the  air 
to  circulate.  Figs.  1  aaid  2  lare  respectively  cross  and 
longitudinal  sections  of  an  explosion  motor.    Around  the  two 
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Specification  No.  14377,  of  1903. 


cylinders  a  shiown  are  a  series  of  extcrnaJ  helicoidal  grooves  h 
surrounded  by  an  outer  jacket.  The  operation  is  as  follows: 
When  the  pistons,  which  work  simultaneously,  rise,  they  pro- 
duce a  partial  vacuum  in  the  crank  chamber  <-/,  and  fresh  air 
enters  the  jackets  surrounding  c  c,  and  on  the  reverse  operation 
the  air  previously  sucked  in  is  forced  out  between  the  cylinders 
and  the  casing. 

Elastic-fluid  Turbines.  The  IShitlsh  THOMsoN-HoasTox 
CoMrANY  Limited.  No.  15872,  of  I7th  July,  1903.  Ad.  of 
ac,  29th  June,  1904. — This  invention  relates  to  imiprovements  in 
types  of  turbines  described  in  previous  specifications.  The 
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sijocification  deals  with  a  tnrbine  of  three  stages  of  expansion 
on  the  principle  described  in  Patent  No.  19247,  of  1896.  A 
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particular  foim  of  outer  sheet  is  described,  and  the  metliod  of 
supporting  the  main  shaft  and  preventing  leakage  ia  given. 
The  turbine  is  provided  with  a  reversing  nozzle  and  vanes  placed 
in  the  low-pressure  stage  of  the  turbine.  On  the  exhaust  side  of 
the  last  wheel  forming  the  final  stage  is  secured,  as  near  th; 
peripheiy  as  possible,  a  plate,  upon  which  are  supported  two 
or  more  sets  of  movable  vanes.  Between  these  vanes  are 
stationary  intermediate  vanes  supported  on  a  j  late  secured  to 
the  side  of  the  reversing  nozzle.  The  figure  shows  the  reversing 
and  stationary  vanes  and  the  reversing  nozzle  marked  K.  A 
wrought-iron  frame  is  described  supporting  the  turbine  and 
making  the  whole  a  self-contained  machine.  There  are  32  claims 
and  11  figures. 

Transmission  Gear  for  Motor  Cars.  Drake  and 
Stibling's  Motor  Carriages  Limited.  No.  16153,  of  22nd 
July,  1903.  Ad.  of  ac,  29th  June,  1904.— This  invention 
relates  to  the  transmission  gear  as  applied  to  a  motor  between 
the  motor  shaft  and  the  first  motion  shaft.  The  illustration 
shows  the  general  arrangement,  in  which  the  flywheel  is  secured 
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to  the  crank  shaft.  A  clutch  member  with  a  convex  exterior  is 
held  in  frictional  contact  with  a  ring  attached  to  the  flywheel 
by  means  of  a  spiral  spring.  The  spring,  instead  of  bearing 
ag-ainst  the  boss  of  the  clutch,  is  in  contact  with  the  yoke  piece, 
and  by  means  of  set  screws  this  yoke  piece  is  adjusted  relative 
to  the  clutch.  Claims  are  also  made  of  the  particular  form  of 
universal  joint,  with  slots  and  links  having  spheroidal  ends. 

Gas  or  Oil  Engines.  Edmdnd  Edwahds.  No.  16940,  of  4th 
August,  1903.    Ad.  of  ac,  29th  June,  1904. — The  inventor  uses 
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two  cylinders  arranged  vertically,  the  lower  on©  being  twice  the 
area  of  the  upper  one,  the  two  iDeing  connected  so  as  to  form 
one  hollow  piston.  A  vertical  passage  outside  marked  N 
comnniuicates  between  the  upper  side  of  both  pistons.  When 
the  pistons  move  down  the  combustible  mixture  is  drawn  by  the 
small  piston  through  an  inlet  valve  in  the  cover.  When  both 
pistons  are  at  bottom  of  stroke  the  exhaust  port  S  is  uncovered, 
and  as  they  rise  the  mixture  is  compressed  through  the  inter- 
mediate valve  p  into  the  vertical  passage  and  annular  space 
above  the  laiger  piston.  At  the  top  of  the  stroke  the  mixture 
is  exploded,  and  the  lower  piston  receives  a  forcible  impuke 
downwards,  whilst  the  upper  one  takos  in  a  fresh  charge  of 
mixture.  A  complete  water  jacket  is  provided  surrounding 
both  cylinders  and  the  cylinder  cover.  Provision  is  made  in 
the  crank  chamber  by  means  of  light  valves  opening  inwards 
to  admit  air  on  the  upstroke,  this  air  under  eomrpressiou  on 
the  down  stroke  being  forced  through  the  holes  g  in  the  upper 
piston  into  the  annular  space  around  the  piston,  and  aids  in 
expelling  the  exhaust  gases  through  the  exhaust  port.  Tlier?  are 
five  claims. 

Pipe  Joint.  Cahl  Kanty.  No.  17662,  of  14th  August,  1903. 
Ad.  of  ac,  29th  June,  1904. — This  invention  relates  to  the 
jointing  together  of  pipes  of  ingot  iron  that  are  either  welded 
by  hand  or  mechanically,  the  ends  being  formed  into  rims.  The 
following  claim  describes  clearly  the  features  of  the  invention : 
A  pipe  joint  wherein  divided  joint  rings  are  fornied  with  a 
coned  outer  surface  upon  which  fit  loose  flange  rings,  so  that  on 
drawing  up  the  latter  by  means  of  screw  bolts  the  joint  rings 
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are  wedged  tight  against  the  surface  of  the  pipes  so  as  not  to 
unduly  strain  the  pipe  rims,  one  joint  ring  being  made  with  an 
extension  so  formed  as  to  cover  the  joint  between  the  pipe  rims, 
also  constructing  the  outer  surface  of  the  joint  ring  and  the 
inner  surface  of  the  flauge  ring  of  such  a  diameter  that  the 
latter  caji;  be  slid  on  to  the  jiipe  over  the  rim  thereof  before  the 
ring  is  fitted. 

Parallel  Bench  Vices.  C.  Taylor  axd  G.  B.  Taylor.  No. 
17733,  of  17th  August,  1903.  Ad.  of  ac,  29tli  June,  1904.— 
In  a  vice  the  invention  provides  a  simple  and  effective  friction- 
ally-operated  coupling  means  between  the  rotatable  screw  and 
the  screw  box  whereby  the  said  screw  and  screw  box  can  be 
made  to  engage  and  disengage  by  a  slight  turning  movement  of 
the  screw.  The  coupling  means  comprises  a  number  of  .slips 
or  clamps  surrounding  the  screw,  or  parts  of  it,  so  as  to  friction- 
ally  grip  it,  and  a  connecting  link  or  the  like  between  the  said 
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clips  or  clamps  and  the  screw  box.  The  latter  is  adapted  to 
move  in  a  "  way "  with  inclined  sides,  pitched  so  as  to  assist 
the  engagement  of  the  screw  or  screw  box,  the  thrust  end  of  the 
said  "  way "  holding  the  screw  box  below  the  outside  line  of 
screw  engagement,  and  thereby  effecting  the  whole  engagement 
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of  the  screw  box  with  the  screw,  particularly  at  the  eud  i'artliest 
away  from  the  thrust  end  aforesaid.  The  frictioiially-operated 
coupliug  means  is  capable  of  being  carried  out  in  various  ways. 
The  invention  also  includes  detail  features  for  the  securing  of 
such  a  vice  to  a  bench  aud  in  the  fitting  of  the  handle,  by  which 
the  screw  is  turned,  to  the  head  of  the  screw.  There  are  seven 
claims. 

Rotary  Steam  Engines.  C.  W.  Allen.  No.  2912,  of  5th 
February,  1901.  Ad.  of  ac,  29th  June,  190i.  Complete 
sjiocification. — The  invention  has  for  its  objeet  simplicity  of 
construction,  easy  lunning  action,  and  I'eady  reversing  of  the 
engine.  The  general  arrangnient  can  be  seen  from  the  illustra- 
tions.     The   claims  include  a    rotary  engine   comprising  a 
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plurality  of  pistons  carrying  abutments  eccentrically  arranged 
spaced  apart,  jwndant  in  the  upper  part  of  each  piston-contain- 
ing chamber,  a  common  shaft  for  the  pistons,  one  of  the  casings 
having  a  steam-supply  controlling  valve  with  the  necessary 
steam  pipes  and  ports  communicating  with  opposite  sides  of  the 
casings.    There  are  four  claims  in  all. 

Lancashire  and  the  hke  Steam  Boilers.   J.  J.  Tinker, 

No.  6069,  of  12th  March,  1904.  Ad.  of  ac,  29th  June,  1904.— 
The  invention  has  for  its  object  an  improved  construction  of 
boiler  shell  and  flues  adapted  in  combination  with  one  another. 
It  applies  alike  to  Lancashire  or  Cornish  boilers.  The  improve- 
ment consists  in  building  up  the  outer  shell  of  parallel  rings  so 
disposed  telescopically  that  the  back  end  ring  is  less  in  diameter 
than  any  of  its  fellows,  each  ring  increasing  in  diaincter  to  the 
front  end,  thus  giving  a,  natural  flow  for  the  sediment  to  the 
blow-off  cock.    This  dispenses  with  the  necessity  of  giving  a 
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fall  in  the  brickwork  setting,  and  gives  truth  in  the  level  of 
blocks,  etc.,  besides  ensuring  perfectly  U2>right  and  vertical 
valves.  The  method  permits  of  the  front  endplate  being  flanged 
for  attachment  to  the  end  ring,  the  increased  diameter"  of  the 
shell  allowing  more  "breathing  space,"  and  the  rivets  being  in 
shear  are  stronger  than  if  in  tension.  Secondly,  the  improvement 
consists  in  building  up  the  hues  of  parallel  rings,  which  are 
successfully  reduced  in  diameter  from  the  front  to  the  back, 
the  reduction  being  constant,  gradual,  and  easy.  These  flues 
relieve  the  front  oid  of  the  lioilers  from  the  strain  thrown,  upon 
the  plate  and  rivets  around  the  furnace  mouthpiece,  and  afford 
easier  access  between  the  Hues  and  between  the  flues  and  shell. 

Steam  Boilers.  A.  G.  Hohenstein.  No.  10774,  of  10th  May 
1904.  Ad.  of  ac,  29th  June,  1904.  Complete  specification.— 
This  invention  relates  to  tlie  embodiment  of  the  patentee's  three- 
tube  system  in  construction  of  boilei's  especially  adapted  for 
use  in  small  vessels.  The  front  headers  consist  of  a,  double 
header  divided  by  a  diaphragm  into  two  chambers.  Three  series 
of  tubes  extend  from  these  chambers  across  the  boiler,  and  have 
their  rear  ends  connected  by  junction  boxes.  The  lower  series 
of  tubes  are  made  of  the  same  capacity  as  the  two  upper  series. 
The  front  lieaders  are  connected  by  an  equalising  box,  which  in 
turn  is  connected  to  two  suppoiting  water  legs,  which  rest  upon 
two  side  equalising  boxes  in  the  firebox  and  slightly  below  the 
level  of  the  grates.    The  upper  headers  are  connected  to  and 


form  supports  for  an  equalising  box,  which  carries  the  front 
end  of  the  steam  drums,  and  these  extend  rearwards,  the  rear 
ends  being  connected  by  a  steam  i>ipe  adapted  to  prevent  any 
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spreading  of  the  drums.  Eacli  of  the  drums  is  connected  to 
one  of  the  lower  equalising  boxes.  This  construction  gives  a 
full  loop  circulation.    A  feature  of  this  construction  is  that 


Fio.  2. 
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a  very  large  combustion  chamber  is  provided,  all  the  tubes, 
headers,  drums,  and  equalising  bo.xes  forming  heating  surfaces. 
Fig.  1  shows  the  back  view  and  fig.  2  the  side  elevation. 

Spanner  Wrenches.  D.  S.  Miller,  Juur.  No.  11619,  of  20th 
May,  1904.  Complete  specification.  Ad.  of  ac,  29th  June, 
1904. — The  object  of  this  invention  is  to  produce  a  simple, 
durable,  and  easily-adjustable  aud  serviceable  spanner-wrench 
for  use  in  i^ipe  fitting  for  the  turning  of  flange  uiuous.  It  will 
be  seen  by  the  illustration  that  this  is  accomplished  by  means 
of  a  spanner  head  of  square  form,  and  having  an  oblong  slot 
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loL'ivtcd  preferably  near  the  head  opposite  the  handle.  Two 
pius  arc  provided  witli  stud  cuds,  as  sliowii;  one  pin  is  "fixed  in 


Specification  No.  11019,  of  1904. 

pcsition,  whilst  the  other  is  capable  of  adjustment,  and  can  hs 
securely  fastened  iu  position  within  the  limits  of  the  slot. 


LAUNCHES  AND  TRIAL  TRIPS. 


Ariadne- — On  the  16th  July  the  handsome  steel  screw 
steamer  Ariadne,  built  by  Messrs.  Wm.  Gray  and  Company 
Limited  for  the  Ariadne  Steamship  Company  Limited,  was 
taken  for  her  trial  trip.  The  vessel  has  been  built  to  Lloyd's 
highest  class,  and  her  principal  dimensions  are:  Length  over 
all,  335  ft.;  breadth,  49  ft.;  and  depth,  24  ft.  She  has  e.xtra 
long  bridge,  poop,  and  topgallant  forecastle,  and  all  the  requiro- 
meuts  of  a  first  class  cargo  steamer.  Triple-exiiansion  engines 
have  been  supplied  from  the  Central  Marine  Engine  Works  of 
the  builders,  having  cylinders  24  in.,  38  in.,  and  64  in.  diameter, 
with  a  piston  stroke  of  42  in.,  and  these  are  supplied  with  steam 
by  two  large  steel  boilers  adapted  to  work  at  180 11).  pressure 
per  square  inch.  The  trial  was  attended  with  every  success, 
the  performance  of  both  sliip  and  machinery  being  most 
favourably  commented  upon. 

Concordia. — The  Laxevaags  Engineering  and  Shipbuilding 
Company^  Bergen,  Norway,  launched,  on  Thursday,  July  14th, 
the  steamship  Concordia,  built  to  the  order  of  Messrs.  Kjar 
and  Isdahl,  of  Bergen.  The  principal  dimensions  are:  Length 
extreme,  203  ft.  7  in.;  breadth,  30  ft.;  depth  moulded,  13  ft.  3  in. 
The  machinery  is  also  constructed .  by  the  Laxevaags  Company, 
the  cylinders  being  14  in.  by  23i  in.  by  38  in.  diameter,  by 
27  in.  stroke.    The  working  pressure  is  175  1b.  per  square  incli. 

Navua. — The  official  trial  trip  of  this  steamer  took  place  on 
the  Clyde  on  the  16tli  July.  The  steamer  has  been  built  to  the 
order  of  the  Union  Steamship  Company  of  New  Zealand,  and 
has  been  specially  designed  for  their  passenger  and  cargo  service 
between  New  Zealand  and  the  Fiji  Islands.  Her  dimensions  are ; 
Length  between  perpendiculars,  300  ft;  breadth  moulded,  42  ft.; 
depth  moulded  to  main  deck,  20  ft.  3  in.  The  hull  and  eugiuefi 
have  been  built  for  the  highest  class  of  British  Corporation 
Eegistry,  and  in  accordance  with  the  latest  requirements  of  the 
Board  of  Trade  and  the  Government  of  New  Zealand.  The  twin- 
screw  engines,  supplied  by  the  builders,  are  of  the  triple- 
e.Ypansion  type,  having  cylinders  17  in.,  28Jin.,  and  47  in. 
diameter,  and  a  stroke  of  33  in.  Steam  is  supplied  by  three  large 
single-ended  boilers,  any  two  of  which  are  capable  of  keeping  the 
engines  running  at  full  jiower.  The  working  pressure  is  180  lb. 
During  the  trials  the  machinery  worked  with  perfect  smoothness, 
and  wliile  running  at  a  speed  of  nearly  14  knots  there  was 
piactically  no  vibration.  The  speed  attained  on  a  mean  of  four 
runs  on  the  measured  mile  was  13^f  knots,  the  vessel  being 
loaded  with  about  2,500  tons  dead  weight.  The  Navua,  which 
proceeds  direct  to  New  Zealand,  is  due  there  early  in  September. 

Durndale- — This  vessel  was  launched  on  Thursday,  the  14th 
July,  from  the  Neptune  Shipyard  of  Messrs.  Swan,  Hunter,  and 
Wigham-Eichardson  Limited.  She  is  356  ft.  in  length  by  45i  ft. 
beam,  and  will  have  propelling  nvachincry,  also  by  Messrs.  Swan, 
Hunter,  and  Wighani-Richardson  Limited,  consisting  of  a  set 
of  triple-expansion  engines  witli  two  boilers.  The  vessel  will 
be  rigged  as  a  two-masted  schooner,  and  will  have  a  poop, 
bridge,  and  forecastle.  She  will  have  acconimodatiou  for  a 
limited  number  of  passengers,  and  the  arrangements  for  work- 
ing the  ship  herself  and  for  loading  and  discharging  her  cargo 
are  of  the  most  modern  description.  This  steamer  was  ordered 
by  the  Societe  Genorale  de  Transports  Maritimes  a  Vapeur 
of  Marseilles  through  Messrs  II.  E.  Moss  and  Company,  of 
Liverpool,  and  since  has  been  arranged  to  bo  sold  to  an  English 
company.  The  steamer  has  been  built  under  the  supervisioii  of 
Messrs.  G.  S.  Goodwin  and  Comi>any,  of  Liverpool. 

Lincairn- — On  Tuesday,  July  19th,  the  large  steel  screw 
steamer  Lincairn,  recently  lauuched  by  Messrs.  Furness,  Withy, 
and  Company  Limited,  Hartlepool,  for  Messrs.  the  Liucluden 
Steamship  Company  Limited  (managers:  Messrs.  Sivewright, 


Bacon,  and  Company,  Manchester  and  West  Hartlepool;,  pro- 
ceeded on  her  olheiaf  trial  trip  in  Hartlepool  Bay.  The  vessel 
is  364  ft.  in  length,  witii  large  measurement  and  dcad-weigiit 
carrying  capacity.  Siic  is  of  the  single-deck  type,  with  long 
poop,  bridge,  and  forecastle,  and  to  Britisli  Corporation  classifi- 
cation, on  the  deep-frame  principle,  with  cellular  double  bottom 
all  fore  and  aft  for  water  ballast,  the  fore  and  after  peaks  also 
being  available  as  tanks.  There  are  tour  large  cargo  hatches 
which  will  take  the  bulkiest  cargo,  ten  derricks,  nine  largo  steam 
winches,  patent  steam  steering  gear  amidships,  hand  gear 
aft,  and  steam  windlass  forward.  All  the  auxiliary 
machinery  is  of  the  most  efRcicnt  description.  The  vessel 
is  rigged  as  a  two-masted  fore-and-aft  schooner,  with 
telescopic  masts  to  suit  the  canal  bridges,  and  she  is 
altogether  a  isubstantial  type  of  a  modern  cargo  boat. 
Arrangements  are  also  made  for  the  carriage  of  grain.  The 
machinery,  which  ran  very  satisfactorily  throughout  the  trial, 
has  been  supplied  and  fitted  by  Messrs.  llichardsons,  West- 
garth,  and  Coni])any  Limited,  Hartlepool.  The  sizes  of  the 
cylinders  arc  24  in.,  39  in.,  66  in.,  by  45  in.  stroke,  with  three 
boilers,  14  ft.  by  10  ft.  long,  working  at  a  pressure  of  1801b. 
The  vessel  averaged  a  speed  of  11 J  knots. 


CORRESPONDENCE. 


Communicationt  intended  for  insertion  should  be  written  on  one  side 
of  the  paper  only  ;  and  if  accompanied  by  sketches,  these  should 
he  neatly  drawn,  and  forwarded  on  a  roll,  to  prevent  creasing. 
We  cannot  undertake  to  return  rejected  communications,  or  to  reply 
to  inquiries  by  letter.  In  all  cases  letters  must  be  accompanied 
with  the  name  and  address  of  the  writer. 

We  do  not  hold  ourselves  responsible  for  the  opinions  of  our  Corres- 
pondents. 


CONTINUOUS   CUPOLA  MELTING. 

To  the  Editor  of  "  The  Practical  Engineer." 

SiE, — At  times  it  would  be  a  great  advantage  to  keep  a 
cupola  melting  iron  for  several  hours,  and  as  the  writer  has 
had  to  do  this,  possibly  a  few  notes  on  the  matter  will  be  of 
use  to  others.  It  may  be  well  io  mention  that  from  five  to  eight 
hours'  melting  would  cover  most  cases  where  continuous  melting 
is  needed,  wliile  the  amount  of  metal  required  per  hour  would 
not  be  large,  and  for  this  reason  a  cupola  with  small  internal 
capacity  would  be  used,  say  from  18  in.  to  221  in.  diameter. 


FiG-.'l. 


For  continuous  melting  with  the  greatest  economy,  the  cupola 
should  be  fairly  high — say  from  8  ft.  to  10  ft.  between  the  top 
tuyere  and  the  charging  door — and  with  metal  broken  fairly 
small  no  heat  will  be  wasted.  This  is  rather  important,  as  with 
long  runs  there  is  always  a  tendency  to  slackness  in  charging; 
and  as  the  heat  in  the  furnace  increases  after  the  first  two  or 
three  hours,  there  is  the  possibility  of  con.sidera.ble  loss  if  the 
cupola  is  a  short  one,  more  especially  as  no  great  reduction  in 
the  weight  of  coke  per  charge  can  well  be  made. 

Slag  is  the  chief  trouble  to  be  dealt  with  in  long  runs,  and 
clearly  this  cannot  be  efficiently  drawn  ofE  at  the  ordinary 
tapping  liolc.  It  therefore  becomes  necessary  to  make  provision 
for  tajiping  off  slag  at  a  ])oint  just  below  the  lowest  tuyere,  a 
sjoecial  hole  being  provided.  Generally  speaking,  this  should  be 
on  the  opposite  side  to  that  on  which  the  metal  is  drawn  off,  and, 
roughly,  the  arrangement  of  a  cupola  blown  through  stand  pipes 
would  be  as  indicated  in  fig.  1,  all  question  of  relative  heigtits 
being  ignored  in  the  drawing.  A  short  spout  should  be  fixed 
at  the  slag  hole  to  prevent  the  slag  nmning  down  and  cutting 
the  cupola  shell,  this  spout  or  shute  being  lined  with  sand  the 
same  as  for  metal.  A  vertical  section  roughly  shows  the  position 
of  the  slag  and  metal-tapping  holes — fig.  3 — and  from  this  the 
action  of  the  arrangement  can  be  gathered;  in  working  the 
metal  rising  iu  the  well  of  the  cupola  and  lifting  the  slag,  which 
runs  off  at  the  slag  hole,  it  is  not  at  all  an  easy  or  even  a 
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practicable  method  to  tap  oft'  sufficient  of  the  slag  with  the 
metal,  and  iu  fact  only  sufficient  slag  can  be  so  removed  as  to 
ensure  a  comparatively  short  run  of  melting,  but  with  propsr 
slagging  the  limit  will  be  the  condition  of  the  cupola  lining, 
which  if  of  good  refractory  hre  brick  thinly  lined  with  gaiiister 
ground  as  for  steel  work  will  be  able  to  stand  from  ten  to 
twelve  hours'  work  before  cooling  is  necessary. 

Where  continuous  melting  is  necessary  the  hardest  and 
cleanest  coke  should  be  used,  and  the  iron,  of  course,  should 
be  as  clean  as  possible,  so  that  slag  production  should  be  kept 
low.  To  keep  the  slag  fluid,  chalk  or  marble  chips  should  be 
used  in  moderation  as  a  flux,  but  uo  excess  should  be  allowed. 
The  fire  should,  of  coui-se,  be  lighted  iu  the  ordinary  way,  and 
then  with  each  charge  after  the  first  from  71b.  to  8  1b.  of  coke 
per  1  cwt.  of  iron  should  be  allowed,  the  quality  of  the  coke 
having  much  to  do  with  the  weight  required  per  ton  of  metal 
melted.  Soft  friable  cokes  which  are  too  weak  to  carry  the 
bm-then  in  the  furnace  are  quite  useless  for  continuous  work 
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and  would  largely  blow  away  with  the  slag,  while  it 
would  make  the  keeping  of  the  bed  a  difficult  matter.  The  iron 
should  be  well  broken,  jjigs  being  reduced  to  five  or  six  pieces, 
and  in  putting  the  charges  into  the  furnace  the  order  should 
be — coke,  pig  iron,  scrap,  this  being  continued  throughout  the 
whole  time  of  working.  Chalk  or  marble  chips  shoidd  be 
charged  as  required,  but  this  would  be  at  irregular  intervals, 
the  place  for  this  fluxing  medium  being  under  the  coke  in  the 
new  charge. 

It  may  be  roughly  taken  that  a  16  in.  cupola  will  melt  10  cwt. ; 
18  in.,  IGcwt. ;  20  in.,  29  cwt. ;  and  22  in.,  40  cwt.  of  metal 
per  hour  with  an  ordinary  blast,  but  when  proijerly  arranged 
the  quantity  melted  can  be  veiy  largely  increased,  as  the  heat 
increases  on  a  long  run.  The  form  of  cupola,  blast,  quality  of 
coke,  and  nature  of  the  iron  have  much  to  do  with  the  quantity 
of  metal,  however,  while  the  skill  oi  the  cupola  attendant  is  also 
an  important  factor.  In  fact,  both  fuel,  blast,  and  brains  are 
wanted  for  continuous  cupola  melting. — Yours,  etc.,  M. 

London,  July  22nd,  1904. 


QUERIES  AND  REPLIES. 


Communications  should  he  written  on  one  side  of  the  pwper  only,  and  in 
all  cases  be  accompanied  with  name  and  address.  Sketches  should 
le  neatly  drawn,  and,  if  large,  sent  on  a  roller,  so  as  to  avoid 
creasing.  This  column  is  intended  for  the  mutual  assistance  of 
engineers  in  their  daily  work.  As  far  as  we  possibly  can,  we 
render  assistance,  but  we  cannot  undertake  to  work  out  elaborate 
arithmetical  calculations,  or  deal  with  matters  not  of  general 
interest.  Further,  we  cannot,  under  the  pretence  of  answering  a 
query,  be  made  the  medium  for  gratuitous  puffing.  We  cannot 
undertake  to  reply  to  queries  by  post. 


1829.  Cleaning  Marine  Boiler  Tubes.— What  advantages  are  to 

be  gained  by  cleaning  marine  boiler  tubes  daily,  as  is  the  practice 
in  the  French  Navy,  I  believe,  compared  with  letting  soot  and 
ashes  gather  for  a  week  or  more  ?  I  know  how  disagreeable  the 
job  is,  and  how  the  opening  of  smoke-box  doors  cuts  down  the 
draught. — Attention. 


Answer. — All  engineers  desire  to  have  boiler  tubes  as  clean  as 
possible,  but  there  is  an  evil  in  being  too  exact  with  cleaning  out 
tubes.  The  French  naval  system  of  cleaning  tubes  daily  is  not  a 
system  worth  laying  down  as  a  hard  and  fast  rule.  A  great  deal 
depends  upon  the  quality  of  coal  used.  With  very  dusty  coal  I 
have  found  that  cleaning  out  ti.e  tubes  once  every  three  days, 
and  smoke  boxes  every  other  day,  is  about  all  that  is  required 
for  good  practical  results.  The  tubes  and  Ijoxes  should  not  all  be 
cleaned  out  in  one  day  but  be  spread  over  a  number  of  days  or 
watches.  In  a  ship  with  say  nine  furnaces  I  would  advise  cleaning 
one  nest  of  tubes  every  other  watch,  so  that  each  nest  is  cleaned 
once  in  three  days.  Wh'le  a  nest  of  tubes  it  being  cleaned  firing 
must  stop  iu  that  furnace  and  dampers  be  closed.  Tubes  fitted 
with  I'etarders  are  very  handy  for  a  rough  clean  out,  by  simply 
withdrawing  the  retarder  and  pushing  it  back  again.  There  is  a 
risk  attached  to  opening  smoke-box  doors  too  often,  as  this  causes 
unequal  contraction,  etc.,  which  in  time  brings  about  leaky  tube 
ends  and  cracked  plates.  With  good  coal  tubes  need  not  be 
cleaned  oftener  than  once  in  say  five  or  six  days.  With  clean 
tubes  there  is,  no  doubt,  good  evaporation,  but  by  cleaning  the 
tubes  every  day  the  loss  of  steam  and  speed,  and  coal  for  getting 
up  steam  again  after  cleaning  operations  is  greater  than  by 
delaying  the  cleaning  for  a  few  days. — W.  T.  T. 


1834.  Power  of  Waterwheel.— Will  any  reader  kindly  explain 
how  to  obtain  the  highest  possible  power  out  of  a  waterwheel  ? 
What  number  of  revolutions  per  minute  a  waterwheel  should 
revolve  to  obtain  the  greatest  horse  power  from  same,  and  what 
regulates  the  number  of  revolutions  ?  What  difference  in  power  is 
obtained  by  allowing  the  water  to  come  on  to  wheel  quietly,  as 
against  the  water  flowing  on  to  wheel  with  a  certain  velocity  ? 
What  is  the  best  proportion  for  size  of  pulleys  to  obtain  the  best 
results  from  the  power  given  out  Ijy  a  waterwheel,  say  to  raise  the 
speed  from  60  revolutions  per  minute  on  waterwheel  pinion  shaft 
to  1,050  revolutions  per  minute  on  a  dium  shaft  with  an  inter- 
mediate shaft  between  ?  What  effect  the  increasing  the  number 
of  teeth  in  waterwheel  pinion  has  on  the  power  developed  by 
waterwheel,  and  the  revolutions  of  waterwheel  ?  This  information 
is  required  in  reference  to  the  driving  of  a  threshing  machine  with 
a  waterwheel. — Constant  Reader. 


TO  CORRESPONDENTS. 

Old  Readee  and  Bent. — Would  these  querists  please  send  name  and 
address,  not  for  publication. 


MISCELLANEA. 


The  monthly  appro.ximate  traffic  return  of  the  Manchester 
Ship  Canal  for  June  shows  that  the  receipts  were  ,£36,981, 
against  =£32,447.  Tlie  total  for  six  months  is  ,£194,821,  an 
increase  of  ^-8,191. 

American  Shipbuilding. — The  Bureau  of  Navigation  at 
AVashington  reports  that  in  the  financial  year  ending  with  June 
there  were  built  in  the  United  States  and  officially  numbered 
1,092  vessels  of  349,573  gross  tons,  as  compared  with  1,215 
vessels  of  376,502  gross  tons  in  1902-3;  or,  including  unrigged 
craft,  1,308  vessels  of  401,417  tons,  as  compared  with  1,535 
vessels  of  456,076  tons.  Of  the  total  364,  representing  70,551 
tons,  were  saiding  ships,  and  and  728,  measuring  297,022  tons, 
steamers,  and  216  (of  51,844  tons)  barges.  In  the  preceding 
twelve  months  the  figures  were  548  vessels  of  89,667  tons,  667 
vessels  of  286,835  tons,  and  320  vessels  of  79,574  tons 
respectively.  As  usual,  the  larger  number  of  the  vessels  were  of 
wood,  but  naturally  the  tonnage  of  the  steel  craft  was  much 
greater.  Atlantic  and  Gulf  poits  contributed  652  vessels  of 
176,018  tons,  as  compared  with  788  of  187,221  tons;  Pacific 
ports  150  vessels  of  22,196  tons,  as  compared  with  158  of 
40,081  tons;  Great  Lakes  ports  93  vessels  of  141,302  tons,  as 
compared  with  109  of  140,114  tons;  and  Western  rivers  189 
vessels  of  9,920  tons,  as  compared  with  147  of  8,952  tons.  The 
small  balance  was  contributed  by  Porto  Rico  and  Hawaii.  The 
inclusion  of  so  many  wooden  craft  in  the  return,  however,  rather 
obscures  the  real  state  of  affairs,  which  is  disclosed  more 
accurately  by  the  figures  relating  to  steel  tonnage  exclusively. 
In  1902-3  Atlantic  and  Gulf  ports  built  7  steol  sailing  vessels 
of  12,451  tons  and  59  steel  steamers  of  106,796  tons;  this  year 
the  figures  are  5  of  15,374  and  47  of  97,981  tons  respectively. 
In  the  case  of  Pacific  ports  the  decrease  is  much  more  marked. 
Last  year  they  produced  5  steamers  of  10,493  tons;  this  year 
they  have  only  built  4  of  1,211  tons.  The  total  for  the  Great 
Lakes  is,  however,  8,000  tons  better— 41  steamers  of  139,898 
tons,  as  compared  with  41  of  131,660  tons.  American  ship- 
building, therefore,  continues  to  flourish  most  where  there  is 
least  desire  for  subsidies.  Tlie  middle  West  is  against  State-aid 
in  any  shape  or  form. 
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TRADE  DEPRESSION   AND  ITS  CAUSES. 

There  are  too  many  prophets  walking  this  earth  at  the 
present  time  whose  chief  business  apparently  is  to  foretell 
or  foi'ecast  the  doom  of  all  the  British  industries.  If  some  of 
these  gentlemen  would  take  counsel  together,  possibly  their 
forebodings  of  ruinous  times  ahead  would  attract  more 
attention  than  they  do  with  the  ordinai'y  business  man 
at  this  moment.  A  little  agreement  aS  to  the  line  of  policy 
to  condemn  and  the  school  of  action  to  approve  would 
certainly  remove  from  many  of  the  speeches  and  warning 
addresses  the  charge  of  utter  inconsistency  that  can  now 
be  made  out  against  them,  for  what  one  condemns  most 
strongly  as  the  cause  of  distress  another  cahnly  ignores  or 
does  not  in  the  least  appreciate  as  a  difficulty  or  a  means 
of  offence.  If  it  were  possible  to  point  to  one  nation  at 
this  moment  where  trade  was  in  full  swing,  and  where  the 
troubles  from  which  we  now  suffer  did  not  exist,  then 
there  would  be  some  good  reason  for  directing  our  special 
attention  to  the  habits,  customs,  and  special  methods  of 
working  there  adopted,  in  order  that  we  might  partake 
of  some  of  their  prosperity.  Unfortunately,  however,  trade 
is  depressed  in  most  countries.  The  cause  of  general 
depression  can,  we  are  persuaded,  be  attributed  to  the 
effects  of  recent  wars,  which  have  been  responsible  for  the 
industrial  and  manufacturing  reaction  that  has  now  set  in. 
The  millions  of  money  sunk  as  dead  and  unremunerative 
capital  had  to  be  found  by  the  producers  at  home,  and 
nothing  is  given  back  yet  as  a  rebate  or  relief  against  the 
fearful  expenditure  we  have  had  to  face,  and  still  must 
further  face  for  a  time. 

The  American  industries  have  felt  the  pinch  of  the 
Spanish  and  Phillipine  wars,  so  that  while  in  Europe  heavy 
charges  were  being  incurred  for  material  required  for  war 
and  its  attendant  necessities,  somewhat  similar  charges 
were  being  incurred  across  the  Atlantic  by  our  competitcis 
in  many  industries.  The  growth  of  war  taxation  in 
Germany  and  in  France  has  also  reached  a  point  where 
the  products  of  the  country  apparently  refuse  to  be  further 
loaded,  so  that  instead  of  tariffs,  old-fashioned  tools,  older- 
fashioned  masters,  unfair  railway  rates,  high  wages,  and 
indifferent  education  being  blamed  solely  for  the  depression, 
one  cause  should  stand  out  strongly  for  more  severe  attack 
and  attention,  viz.,  the  militarism  of  the  nations  and  the 
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spirit  of  war  that  is  fostered  tliereby.  It  is  impossible  bo 
withdraw  from  any  iiatiou  'huge  sums  of  money  that  are 
not  to  be  invested  in  a  maimer  tliat  will  yield  an  interest 
to  those  producing  it  without  throwing  upon  every  other 
investment  a  strain,  for  the  interest  or  return  must  be 
found  in  some  other  way,  or  an  eoonoiiiising  of  expenditure 
or  withdrawing  from  other  contemplated  investments  must 
follow.  If  rigid  economy  must  be  practised  to  cover  the 
loss  of  income,  then  every  dependent  industry  feels  the 
stoppage ;  while  if  a  withdrawal  or  a  withholding  of  sums 
from  enterjirises  that  had  been  ])romoted  is  compelled,  then 
those  industries  directly  concerned  first  suffer,  and  in 
ordinary  secpience  their  depression  reacts  ujion  the  other 
allied  or  dependent  industries,  until  a  general  trade  depres- 
sion is  brought  about. 

The  engineering  industry  of  this  countrj'  is  dependent 
upon  activity  in  the  staple, trades  on  the  one  hand,  and  upon 
the  new  investments,  extensions,  and  developments  of  the 
resources  of  other  lands  on  the  other  hand,  for  its  work 
and  absolute  support,  so  that  when  a  national  or  inter- 
national period  of  excessive  taxation  arises,  the  engineering 
trades  necessarily  become  dejjressed,  and  the  profits  of  our 
works  become  smaller,  even  if  they  are  not  entirely 
swallowed  up  in  the  permanent  charges  and  expenses  that 
have  to  be  met  irrespective  of  the  income  that  happens  to 
be  available.  Those  peculiar  enthusiasts  who  appear  never 
so  happy  as  when  oondemning  everything  that  their  own 
countrymen  manufacture  or  engage  in  will  do  v/ell  to  look 
further  afield  for  the  causes  of  the  depression  that  unfcitu- 
uately  exists,  and  if  they  can  promote  an  international 
campaign  against  excessive  war  taxes,  they  will  find  much 
to  justify  their  efforts  and  give  food  for  their  serious 
reflection. 


ATTENTION   TO  DETAILS. 

The  importance  of  keeping  engines  and  machinery  in 
first-class  condition  is  a  point  that  is  overlooked  by  many; 
in  fact,  it  ,niay  be  said,  by  the  majority  of  owners  of 
works.  As  long  as  the  shop  engine  can  turn  round,  and 
sufficient  ix)wer  is  available  to  run  the  various  machines 
and  tools,  very  little  attention  is  given  to  the  cleanliness 
of  the  working  parts,  quality  and  quantity  of  lubricating 
oil  used,  and  the  labour  expended  in  attending  to  these 
and  such  matters  that  are  usually  looked  upon  as  trifles. 

From  a  wide  experience  of  shop  work  and  visits  of 
inspection  to  factories,  the  necessity  of  a  master  method 
to  deal  with  the  organising  and  arrangement  of  power 
plant  and  its  distribution  has  been  made  plainly  visible. 
This  applies  more  particularly  to  medium-sized  and  small 
works,  as  it  is  in  these  that  works  and  shop  expenses  form 
a  larger  percentage  of  the  prime  cost  of  finished  work 
than  is  the  case  in  large  engineering  factories.  It  is  in 
the  detail  that  one  so  often  traces  neglect,  and  although 
individually  little  things  appear  of  small  moment,  yet  it 
is  the  summation  of  these  items  that  result  in  the  difference 
between  failure  and  success,  dividends  or  no  dividends. 
Attention  to  shop  details  needs  no  increased  capital.  Marked 
savings  can  be  effected  in  numerous  ways  by  a  careful  study 
of  circumstances  and  prices — the  quality  of  coal  and  its 
price  delivered  to  site,  careful  stoking,  cleanliness  in  the 
boiler  and  engine  house,  attention  to  bright  brass  work, 


immediate  repairs  to  leaky  joints,  and  tlie  employment  of 
the  most  suitable  packings,  are  a  few  of  the  factors  which 
go  to  reduce  working  costs  to  a  minimum.  In  the  shop  the 
same  consideration  devoted  to  details  cannot  be  neglected. 
The  use  of  the  cheapest  oil  for  line  bearings  and  lubrication 
generally  should  be  avoided,  the  method  of  driving  power 
machines  to  minimise  power  loss,  and  tlie  use  of  sharp- 
cutting  tools  may  be  pointed  out,  but,  above  all,  cleanliness 
and  precision  is  absolutely  essential.  The  question  of  the 
outlay  of  fresh  capital  for  the  purchase  of  new  and  improved 
machinery  has  within  recent  years  attracted  considerable 
attention,  and  very  little  reflection  will  in  many  cases 
convince  owners  of  the  advantages  to  be  derived  by 
scrapping  and  renewing.  The  benefits  of  installing  coal 
conveyers  and  mechanical  stokers  are  well  established,  yet 
in  how  many  establishments  one  finds  the  old  labour 
methods  still  in  vogue,  whilst  more  up-to-date  and  modern 
works  of  much  smaller  jwwers  give  ocular  demonstration 
of  the  saving  in  revenue  by  the  adoption  of  such  labour- 
saving  devices.  Many  instances  could  be  quoted  of 
economies  enforced  by  virtue  of  the  old  methods  being  a 
nuisance — to  wit,  the  working  up  of  by-products  which 
hitherto  jDolluted  streams,  and  the  prevention  of  black 
smoke. 

The  use  of  electricity  in  shops  is  perhaps  the  most  striking 
example  that  can  be  given  in  wdiich  further  capital  outlay 
brings  its  own  reward.  Even  here  a  reckless  conversion 
to  electric  driving  or  introduction  of  motors  would  spell 
ruination,  but  a  judicious  arrangement  of  certain  machines, 
the  combinations  of  others  for  collective  driving,  will  bring 
about  a  condition  of  maximum  economy.  It  is  well  known 
that  the  friction  losses  in  workshops  between  the  engine 
and  the  machine  belts  may  be  anything  from  thirty  to 
eighty  per  cent,  and  generally  averages  about  fifty  per  cent 
of  the  useful  power  absorbed,  whilst  a  suitable  method  of 
electric  driving  will  reduce  this  loss  by  at  least  some  twenty 
per  cent  when  taking  into  account  the  comparatively  higher 
charge  for  electric  power  as  purchased  from  an  outside 
source. 

At  a  time  of  keen  competition  it  behoves  proprietors 
and  managers  to  make  every  effort  to  reduce  to  the  lowest 
limits  works  expenses  and  dead  charges,  for  it  is  to  these 
percentages  which  are  added  to  estimated  costs  that  go  to 
determine  the  successful  competitor  in  tendered  work. 
Many  manufacturers  indulge  in  a  self-satisfied  air  in  main- 
taining orders  by  favour,  but  a  day  will  come  when 
competition  will  meet  them  on  their  own  ground,  and 
unless  they  are  prepared  Avith  modern  methods  Avill  either 
have  to  forego  their  profits  or  lose  the  work. 


NOTES  ON  NEWS. 

The  Junior  Institution  of  EiNGineers. — -The  mem'bers  of 
this  institution,  through  the  courtesy  of  Messrs.  Coode, 
Son,  and  Matthews,  the  engineers,  and  Messrs.  S.  Pearson 
and  Son,  the  contractors,  were  recently  afforded  the  oppor- 
tunity for  inspecting  under  special  facilities  the  national 
harbour  works  at  Dover.  On  arrival  at  Dover  the  party 
(about  100  in  number)  went  aboard  the  Queen  just  pre- 
viously to  her  starting  for  Calais,  the  chief  interest,  of 
course,  being  centred  in  the  engine  room,  containing 
Parsons  turbines  of  8,000  I.H.P.,  capable  of  propelling  the 
vessel  at  21  IS  knots.      From  the  Admiralty  pier  the 
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iiieiiibers  were  taken  by  a  tug  belonging  to  the  Dover 
Harbour  Board  across  to  their  Prince  of  Wales  pier,  where 
the  big  Atlantic  liners  of  the  Hamburg-American  Line  now 
call.  I'his  pier  was  built  by  Sir  John  Jackson  Limited  to 
the  designs  of  Messrs.  Coode,  Son,  and  Matthews.  The 
swing  bridge  on  the  connecting  railway  was  shown  in 
motion.  After  luncheon  the  Admiralty  harbour  works  were 
seen,  the  members  being  conveyed  along  the  east  arm  by 
the  contractors'  railway.  All  the  operations  in  the 
preparation  of  materials  and  in  the  processes  of  construc- 
tion were  explained  in  detail.  Some  of  the  party  viewed 
the  work  from  one  of  the  Harbour  Board's  tug.  The  total 
length  of  sheltering  works  is  9,520  ft.,  and  the  area  enclosed 
will  be  610  acres  at  low  water.  All  the  under  water  work 
of  the  Admiralty  pier  extension  and  of  the  east  arm  is 
practically  completed,  and  a  connnencement  has  been  made 
on  the  island  breakwater,  which  is  to  be  built  in  a  similar 
manner  by  concrete  blocks,  the  bedding  of  the  first  course 
being  prepared  by  means  of  grabs  and  the  use  of  diving 
bells.  On  the  22nd  July  a  visit  was  paid  to  Messrs.  Bryant 
and  May's  match  manufactory  at  Bow,  the  processes  in  the 
making  of  both  square-stick  matches  and  wax  vestas  being 
shown.  Special  interest  was  manifested  in  the  continuous 
machines  for  both  classes  of  matches,  which  treat  the  raw 
material  and  convert  it  into  the  finished  product  automati- 
cally throughout,  filling  into  boxes,  which  are  then  placed 
in  the  covering  by  operatives  stationed  at  the  machines. 


Pnevmatic  Distribution  of  Parcels. — ^A  scheme  for  the 
distribution  of  parcels,  etc.,  through  pneumatic  tubes  has 
been  under  the  consideration  of  the  Post  Office  authorities 
for  some  time,  but  without  material  progress  being  made, 
and  the  owners  of  the  patent  rights  have  therefore  decided 
to  go  to  Parliament  for  power  to  apply  the  system  in  the 
Metropolis,  probably  under  license  of  the  Postmaster- 
General,  the  present  idea  being  to  embrace  the  City  and 
most  of  the  leading  suburbs.  This  will  necessitate  95  miles 
of  double  tubing,  which,  with  the  necessary  power  plant, 
will  involve  a  capital  expenditure  of  three  millions  sterling. 
Hitherto  the  pneumatic  system  has  been  used  in  this 
country  only  for  the  distribution  of  telegrams,  but  in  the 
States  there  are  in  most  cities  parcel  delivery  systems, 
the  greatest  distance  of  pneumatic  distribution  being  four 
miles.  It  is  proposed  to  limit  the  size  of  piping  to  12  in., 
which  represents  also  the  diameter  of  the  cylindrical  carrier. 
This  latter  is  of  steel,  riveted,  with  doors  at  each  end 
having  an  effective  locking  arrangement.  Tlie  whole 
system  was  shown  at  work  on  the  28th  ult.  on  a  large 
scale  at  the  works  of  the  company  at  Putney, 
and  live  chickens,  cardboard  boxes  of  eggs,  bottles, 
and  other  breakable  material  were  transferred  at  a 
speed  of  40  miles  an  hour  without  injury.  The  carriers, 
of  various  length,  are  driven  through  the  tubing 
by  air,  the  pressure  varying  according  to  the  weight  of 
the  carrier  from  2  1b.  to  101b.  per  square  inch;  but  at 
sub-stations,  at  half-mile  intervals,  there  will  be  an 
automatic  arrangement  for  renewing  the  pressure.  At 
sub-delivery  stations  there  is  also  an  ingenious 
arrangement,  controlled  by  electric  mechanism, 
whereby  a  carrier  is  shunted  into  a  siding  in  the  tube 
if  its  contents  are  for  that  particular  station,  others  carriers 
passing  on.  The  electric  mechanism  is  operated  in  such 
case  by  a  disc  on  the  front  of  the  carrier  corresponding 
exactly  with  an  electric  contact  breaker,  so  that  each 
carrier  has  its  own  open  sesame  to  its  own  junction.  The 
prevention  of  shock  at  the  delivery  end  is  another  well- 
conceived  piece  of  mechanism  ;  the  air  in  front  of  the  carrier 
IS  necessarily  compressed  as  the  carrier  nears  the  end  of 
its  journey,  and  the  compression  of  this  air  is  utilised  to 
operate  gear  for  obviating  shock. 


Superheated  Steam  on  Locomotives. — The  tests  carried 
out  on  the  Prussian  State  Railways  to  ascertain  the  economy 


of  superheating  the  steam  before  use  in  the  cylinders  under 
every-day  working  conditions  show  that  one  engine  with 
superheating  appliance  took  an  express  service  with  a 
300-ton  train  on  alternate  days,  the  same  train  on  the 
other  days  being  run  by  a  locomotive  precisely  similar 
excepting  only  that  it  had  no  system  of  superheating.  All 
varying  conditions  were  thus  eliminated,  and  as  the  experi- 
ments extended  over  a  considerable  jieriod,  they  are 
probably  the  most  reliable  yet  made  in  actual  service.  It 
was  found  that  by  superheating  the  steam  180  deg.  there 
was  a  saving  in  fuel  of  2  per  cent,  and  with  500  deg.  the 
economy  was  16  per  cent. 


Destructor  Residuals. — In  a  paper  read  at  the  Sanitary 
Congress  in  Glasgow  last  week  by  Mr.  W  .Hillman  on  "  The 
Utilisation  of  Destructor  Residuals,"  it  was  stated  that, 
assuming  that  the  leading  types  of  destructors  were  of 
equal  efficiency  and  produce  a  vitreous  clinker,  there  were 
many  purposes  to  which  it  could  be  applied.  As  a  filtering 
medium  for  sewage  works  crushed  clinker  was  unsurpassed, 
being  harder,  more  porous,  and  less  liable  to  disintegration 
than  coke.  As  an  aggregate  for  concrete  it  was  superior 
to  such  materials  as  broken  stone  or  ballast.  Ground  into 
mortar,  it  found  a  ready  sale  for  building  works, 
and  made  an  excellent  plastering  material,  provided 
the  iron  particles  were  extracted.  It  might  he 
provided  the  iron  particles  were  extracted.  It  might  be 
crushed  or  graded  for  tar  paving.  For  road  making  rough 
clmker  from  the  cooling  floor  made  the  best  hard  core 
procurable,  providing  as  it  did  a  superior  drainage  bed, 
tending  to  keep  the  road  surface  dry.  A  new  industry  was 
springing  up  in  the  manufacture  of  bricks,  and  this  seemed 
to  him  one  of  the  most  satisfactoiy  methods  of  clinker 
utilisation.  No  serious  difficulty  seemed  to  be  experienced 
with  the  disposal  of  flue  dust,  its  absorbent  qualities  being 
such  that  up  to  30  per  cent  of  pure  carbolic  acid  could 
be  added,  thus  making  an  economical  disinfectant  for 
ordinary  purposes.  The  greatest  source  of  inconvenience 
in  a  destructor  works  was  the  number  of  tins  and  discarded 
metal  vessels.  It  was  possible  to  reduce  tihem  to  marketable 
form  at  one  operation  by  running  off  the  solder,  burning 
off  the  tin,  and  then  compressing  the  sheets  into  "  cheeses  " 
with  the  miscellaneous  bits  of  old  iron  interposed.  Paper 
might  be  reduced  to  a  wet  pulp  or  a  dry  fibre,  in  whicli 
state  it  would  find  a  ready  sale  for  many  industrial  purposes 
other  tlian  manufacture.  His  suggestions  were  strictly 
confined  to  picking  out  the  discarded  vessels,  iron,  and 
paper  as  the  cars  were  being  unloaded,  when  such  things 
were  not  otherwise  brought  in  bulk  to  the  destructor. 


The  British  International  Cup  for  Motor  Boats. — 
Three  nations,  namely,  England,  France,  and  the  United 
States,  were  represented  in  the  two-year-old  race  for  the 
British  International  Cup  for  motor  boats,  which  took 
place  last  week  in  the  Solent.  The  race  was  run  over  a 
course  of  7'7  knots  in  four  heats  and  a  final,  the  results 


being  as  follow  :  — 

Time. 

Heat  1. — Napier  11.  beat  Challenger   24  miu.  11  sec. 

Heat  2. — Napier  Minor  walked  ovjr    23  min.  21  sec. 

Heat  3. — Trefle-a-Quatre  walked  over    25  min.  20  sec. 

Heat  4. — Napier  II.  beat  Napier  Minor   24  min.    7  sec. 

Final  — Napier   Minor   (reserve    boat)  beat 

Ti-efle-a-Quatre    23  min.    3  sec. 


The  reason  that  the  Napier  Minor  competed  in  the  final 
instead  of  the  Napier  II.  was  that  the  latter  was  con- 
siderably damaged  through  accidentally  meeting  with  some 
floating  object.  The  winning  boat,  which  was  driven  by  Mr. 
S.  F.  Edge,  was  built  by  the  Sanders  Patent  Launch  Co., 
and  engined  by  D.  Napier  and  Son.  Tlie  Trefle-a-Quatre 
was  built  by  Tayler  and  engined  by  Brasier,  the  engine 
being  a  duplicate  of  the  one  fitted  to  the  motor  car  which 
Thery  drove  in  this  year's  Gordon-Bennet,  Cup  Race. 
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BOILER-MAKERS'   HYDRAULIC  MACHINERY. 

IV. — Flanging  Machines. 

Of  the  machines  used  in  the  actual  onstriictiou  of  boilers 
perhaps  none  saves  so  much  manual  labour  as  the  flanging 
machine.  The  scope  of  this  machine  includes  the  following: 
Flanging  the  back  and  front  ends  of  multitubular  boilers, 
flanging  combustion-chamber  plates,  flanging  manhole  doors 
and  furnace  mouths,  dishing  the  ends  of  the  steam  and  water 
drums  of  water-tube  boilers,  and  the  ends  of  vertical  boilers. 

Figs.  12  and  13  illustrate  a  type  of  machine  in  general 
use  for  this  purpose,  and  is  known  as  the  step-by-step 
flanging  machine.  Tliis  one  has  a  vertical  drawback  ram. 
Where  headroom  is  a  consideration,  this  can  easily  be  made 
horizontal,  and  the  drawback  chains  guided  over  pulleys. 
The  thickness  of  the  cylinders  are  counted  out  by  the  same 
rule  as  that  given  for  the  accumulators.  Tlie  centres  of  the 
main  cylinders  arc  kept  a  suitable  distance  apart,  and  to 
allow  them  to  come  close  enough  the  glands  are  cut  on  the 


definite  rules  for  each  part  when  such  rules  exist,  and  the 
above  practical  rules  have  probably  originated  through 
ignorance  of  the  existence  of  a  separate  rule.  The  formula 
for  a  hollow  ram,  subjected  to  external  fluid  pressure  only,  is 

V  f 

where  r  =  internal  radius,  R  =  external  radius,  p  =  working 
pressure  in  pounds  per  square  inch,  and  =  the  safe  working 
compressive  stress  of  the  material  in  pounds  per  square  inch. 
Care  should  be  taken  to  use  both  /'  and  p  in  pounds  per 
square  inch,  or  both  in  tons  per  square  inch,  and  r  and  R 
both  in  inches.  The  units  in  bath  cases  should  be  the  same 
throughout.  For  a  12  iu.  diameter  ram  subjected  to  a 
pressure  of  1,5001b.  per  square  inch,  and  using  a  stress  of 
6,000  lb.  per  square  inch,  we  have — 

r  =  R    ifEJl'  =  6    /6000  -  2  x  1500  ^  g    /  3000  ^  g    / 1 
J    f  J         6000  J  6000  ■     J  2 


sides  nearest  the  centre  line  of  the  drawback  cylinder.  The 
diameter  of  the  main  rams  is  12  in.,  and  with  a  water 
pressure  of  1,500  lb.  per  square  inch  this  gives  a  total 
pressure  of  69  tons  for  each.  A  few  tons  are  of  no  conse- 
quence when  dealing  with  most  classes  of  hydraulic  machine 
tools,  and  12  in.  is  a  convenient  size  ;  besides,  there  are  no 
definite  rules  for  arriving  at  the  power  to  be  put  into  these 
rams.  It  is  largely  a  matter  of  experience  and  judgment 
what  power  is  required  fur  flanging  a  given  tiiickness  of 
plate.  The  rams  are  hollow  castings,  with  screwed  plugs  in 
the  top.  These  plugs  are  caulked  round  the  edges  to 
prevent  the  water  leaking  into  tlie  inside.  The  thickness  of 
tlie  ram  is  seldom  counted  out  in  practice.  When  the 
cylinder  and  ram  are  both  in  cast  iron  the  thickness  of  the 
ram  is  made  about  one-third  the  thickness  of  the  cylinder. 
When  a  high  pressure  is  used,  and  the  cylinder  is  made  in 
cast  steel  and  the  ram  in  cast  iron,  the  ram  is  made  of  the 
same  thickness  as  the  cylinder,  the  reason  being  that  the 
strength  of  cast  iron  in  compression  is  ab  mt  equal  to  the 
strength  of  cast  steel  iu  tension.    It  is  much  better  to  use 


=  4-25  in.,  or  the  thickness  =  R  -  r  =  6  -  4-25  =  1-75  in 
This  makes  the  core  8 '5  in.  diameter. 

In  finding  tlie  area  of  the  drawback  ram  for  this  class  of 
machine  we  usually  count  this  out  for  a  back  pressure  of 
1301b.  per  square  inch  on  the  main  rams.  This  allowance 
also  covers  tlie  weight  of  the  rams  and  die  blocks.  We 
have — 

area  of  rams  x  back  pressure 


Area  of  drawback  ram  = 


2  X  113  X  130 


1500 


working  pressure 
=  19-5  square  inclies, 


which  gives  a  diameter  of  5  in.  If  we  first  fix  the  effective 
power  required,  and  desire  to  work  from  a  pnver  basis,  we 
have,  assuming  we  want  an  effective  pressure  of  69  tons  on 
the  plate. 

Area  of  main  ram 

_       effective  pressure  required 


working  pressure  -  back  pressure 
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69  X  2240 

1500^  rso 


=  112*7  square  inches. 


If  we  niiike  tins  113,  this  gives  a  diameter  of  12  ii).,  and  the 
area  of  the  drawback  can  be  found  as  before. 

Passing  to  the  other  details,  the  next  point  to  be  con- 
sidered is  the  method  of  bolting  the  cylinders  to  the  main 
casting.  Shear  is  now  seldom  taken  np  by  bolts  or  studs. 
It  is  always  best  to  try  and  take  this  np  by  means  of  a 
joggle,  so  that  the  bolts  will  only  be  in  tension,  and  this  is 
what  is  done  in  the  present  machine.  The  effect  of  the 
pressure  on  the  two  12  in.  ramf,  on  the  bolts,  and  on  the 
main  casting  will  be  the  same  as  if  the  two  cylinders  were 
concentrated  on  the  centre  line  of  the  drawback  cylinder, 
or  at  3  ft.  6  in.  from  tlie  gap.  Hence,  to  find  ti.e  size  of  the 
lower  bobs  for  holding  the  cylinders  to  the  main  casting, 
we  take  the  two  rams  as  acting  at  a  distance  of  19 '5  in.  from 
the  joint. 

Taking  moments  round  A,  we  have  load  on  rams  x 
19 '5  in.  =  pull  on  large  bolts  x  distance  from  centre  of 
bolts  to  A,  or 

2  X  69  X  2240  x  19'5  -  pull  on  bolts  x  33-5; 

,,      ,  2  X  69  X  2240  x  19-5  i-nno^,u 

.  •.  pull  on  bolts  =  =  179935  lb. 

33 '5 

Dividing  this  by  2,  since  we  have  two  bolts,  and  using  a 
stress  of  9,0001b.  per  square  inch,  we  get  a  diameter  of 
4  in.  for  these.  Since  there  is  no  stress  on  the  top  bolts, 
they  are  put  in  to  any  convenient  size,  say  half  the  size  of 
the  laige  bolts. 

To  find  the  necessary  area  of  metal  through  the  gap  the 
following  method  is  adopted  :  Taking  moments  round  B,  we 
have  load  on  rams  x  distance  from  centre  of  rams  to  B  = 
pull  on  metal  at  C  x  distance  from  B  to  C,  or 

2  X  69  X  2240  x  88-5  =  pull  on  metal  x  43-375  ; 

11  .1      2  X  69  X  2240  x  88-5      ^oa-th  ,u 

.-.  pull  on  metal  =  t^^-k^  =  630711  lb.: 

43  '3  /  5 

and  allowing  a  stress  of  2,7001b.  per  square  inch  on  the 
metal,  this  gives  us  an  area 

630711  .  , 

=  =  266  square  mches. 

2/00 

Making  the  gap  metal  6-25  in.  thick,  this  brings  the  width 
out  at  about  40  in.  Tlie  metal  at  the  back  is  usually  made 
about  half  the  thickness  of  the  gap  metal,  and  that  round 
the  sides  a  little  less. 

It  is  also  customary  to  try  the  strength  of  the  main  body 
through  the  section  at  D  E.  Taking  moments  round  D,  we 
have  load  on  rams  x  distance  from  centre  of  rams  to  E  =- 
stress  on  metal  x  distance  from  D  to  E,  or 

2  x  69  X  2240  x  34  =  stress  on  metal  x  31-375; 
.-.  stress  on  metal  =  l2L^.^^^^  =  3349821b., 

and  this,  divided  by  the  area  here,  will  give  us  the  stress 
per  square  inch — that  is,  stress 
334982 


233 


14371b., 


which  is  very  low.  There  is  always  plenty  of  strength 
through  here,  since  this  is  made  deep  enough  for  convenience 
in  working. 

Of  course  the  above  calculations  are  in  the  nature  of 
analysing  an  existing  design,  but  it  is  quite  evident  that 
these  methods  can  be  adopted  when  designing  new  machines. 
The  object  aimed  at  is  to  show  how  the  various  parts  are 
proportioned. 

.The  method  of  working  the  machine  when  flanging  the 
ends  of  a  large  boiler  is  as  follows  :  After  the  plate  has 
been  cut  circular,  with  an  allowance  left  all  round  for 
forming  the  flange,  a  small  hole  about  1  in.  diameter  is 
bored  through  the  centre.  From  the  front  of  the  machine 
* 


a  long  bracket  projects  which  carries  a  small  bracket  made 
to  slide  out  and  in,  so  that  it  may  be  adjusted  to  suit 
different  diameters  of  boilers.  A  pin  is  screwed  into  the  top 
to  suit  the  hole  bored  in  the  platp.  The  plate  is  next 
placed  in  nosition  so  that  it  may  turn  round  on  the  small 
pin.  The  gripping  or  outermost  ram  with  the  flat  die  is 
brought  down,  holding  the  plate  rigidly,  while  the  innermost 
ram  with  the  curved  flanging  block  attached  makes  a 
stroke,  bending  a  piece  of  the  plate  down,  and  then  return- 
ing. This  block  is  guided  by  a  hollow  casting,  which  also 
takes  up  the  horizontal  thrust  due  to  bending  the  plate.  As 
will  be  seen  from  the  shape  of  the  curved  die,  this  alone 
cannot  bend  the  plate  to  the  required  shape.  To  complete 
the  bending,  a  stroke  is  made  with  the  horizontal  ram 
arranged  inside  the  main  casting,  its  drawback  being  placed 
at  the  back  of  the  machine.  The  guide  for  the  curved 
flanging  block  is  cut  away  at  the  middle  to  make  room  for 
the  finisliinsc  die  attached  to  the  horizontal  ram.    This  die 


Fio.  14. 

is  then  withdrawn  and  the  holding  down  ram  lifted.  To 
ease  the  die  and  plate  off  the  table  after  every  stroke,  it  is 
usual  to  have  a  sm-all  push-up  cylinder  under  the  edge  of 
the  flanging  block  on  the  table.  After  these  are  lifted  a 
little,  the  plate  is  turned  round  a  short  distance — -about 
8  in.  —  the  holding  ram  brought  down,  and  then  another 
piece  flanged,  and  so  on  step  by  step,  until  the  whole  plate 
is  flanged. 

Dishing  the  ends  of  water  and  steam  drums  is  usually 
done  in  one  or  two  operations,  and  not  step  by  step.  The 
diameters  of  these  are  nearly  always  small  when  compared 
to  the  ends  of  large  boilers,  and  allow  of  this  being  done. 
Fig.  14  will  show  what  is  meant.  The  square  ends  of  the 
rams  are  bolted  to  the  same  flanging  block,  and  a  cup-shaped 
die  to  suit  the  form  of  end  wanted  is  placed  on  the  table. 
When  the  plate  is  thick  it  is  sometimes  necessary  to  do  it  in 
two  heats,  and  with  two  different  cup-shaped  dies,  the  first 
being  made  to  the  left-hand  section,  with  sloping  sides,  and 
the  second  or  finishing  one  made  to  the  right-hand  section, 
with  vertical  sides,  the  same  top  or  dishing  die  being  used 
for  both  heats. 

The  centre  of  the  push-up  cylinder  is  on  the  same  centre 
as  the  drawback  cylinder  for  the  main  rains,  and  a  hole  is 
made  through  the  side  of  the  machine  to  lead  the  pressure 
pipe  in,  as  may  be  seen  on  fig.  11. 
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DIFFERENT   APPLICATIONS   OF  STEAM 
TURBINES.* 

{Concluded  from  page  13J.) 

Turbines  for  Low  Pressure  with  Steam  Accumulators. — One 
of  the  most  interesting  and  promising  applications  of  steam 
turbines  is  the  employment  of  steam  at  low  pressure,  and  par- 
ticularly exhaust  steam  coming  from  engines  working  inter- 
mittently. This  last  class  of  engines,  which  are,  of  course, 
usually  employed  in  installations  for  the  working  of  minerals 
or  for  rolling  mills  and  pile  drivers,  has  not  until  recently 
been  able  to  benefit  by  the  same  advantages  as  is  the  case  with 
engines  working  continuously,  and  this  is  owing  to  the  special 
difficulties  in  the  application  of  condensing  plant,  multiple 
expansion,  and  superheating  to  such  engines.  The  majority 
of  such  engines  discharge  the  exhaust  freely  into  the  air,  and 
tlie  quantity  of  steam  which  is  thus  lost  is  considerable.  The 
author  has  given  special  attention  to  the  interesting  problem 
of  the  employment  of  such  waste  steam,  and  he  has  obtained 
satisfactory  results  by  means  of  his  regenerative  accumulator 
of  steam,  combined  witli  turbines  at  low  pressure,  which  are 
themselves  coupled  directly  to  dynamos,  centrifugal  pumps,  or 
fans.  Tlie  regenerative  accumulator  is  intended  to  regulate 
the  intermittend  flow  of  steam  before  it  passes  to  the  turbine, 
and  it  consists  essentially  of  a  vessel  containing  solid  and  liquid 
materials  which  play  the  part  of  a  flywheel  for  heat.  The 


lators  and  turbines,  an  extra  output  of  over  1,100  electric  horse 
power.  It  is  desirable  to  mention  that  the  prime  movers  are 
in  no  way  injuriously  affected  in  their  working  by  the 
presence  of  the  accumulator  and  turbines.  Tliis  method  was 
applied  for  the  first  time  at  Bruay,  and  the  installation  has 
worked  most  satisfactorily  since  August,  1902,  when  it  was 
first  put  into  use.  The  exhaust  steam  frojn  a  winding  engine 
is  first  of  all  treated  by  an  accumulator  with  cast-iron  trays, 
and  then  passes  to  a  low-pressure  turbine  of  300  horse  power, 
which  itself  drives  two  dynamos  keyed  upon  the  same  shaft. 
A  particular  feature  of  this  type  of  installation  is  the  "  auto- 
matic expander,"  which  comes  into  use  when  tlie  winding 
engine  is  not  giving  sufficient  steam,  and  also  when  this  engine 
is  not  working.  This  apparatus  then  permits  the  admission 
to  the  turbine  of  live  steam,  which  is  passed  from  the  boilers 
through  reducing  valves;  this  expander  can  be  adjusted  by 
means  of  a  spring,  and  comes  into  use  as  soon  as  the  pressure 
falls  below  a  pre-detcrmined  point. 

Table  III.  j^ives  the  results  of  tests  'made  upon  this  set;  in 
April,  1902,  ana  January,  1903.  Numerous  similar  tests  have  been 
made  at  different  times  since  the  apparatus  was  first  started. 

It  will  be  noted  from  this  table  that,  although  the  tests  of 
November,  1903,  were  made  with  an  output  much  lower  than 
the  normal  output  of  the  turbine,  and  for  a  part  of  the  curve 
in  which  the  efficiency  varies  rapidly,  the  mean  point  which 
these  tests  graphically  represent  is  very  distinctly  higher  than 
the  curve  of  1902.      The  combined  efficiency  of  the  turbo- 


0        12        3         4-  SFmt 


Fig.'  12. 


steam  collects  and  is  condensed  as  it  arrives  in  large  quantities 
in  the  apparatus,  and  is  again  vaporised  during  the  time  when 
the  exhaust  of  the  principal  engine  diminishes  or  ceases.  The 
necessary  variations  for  condensation  and  regeneration  of  the 
steam  correspond  to  fluctuations  in  pressure  in  the  accumu- 
lator, this  pressure  rising  when  the  apparatus  is  being  filled 
and  descending  when  it  is  discharging  into  the  turbine.  Water 
which  has  a  very  hig'h  calorific  capacity  has  been  used  as  a  heat 
flywheel,  but  in  order  to  rapidly  communicate  to  a  liquid 
mass  a  considerable  quantity  of  heat  corresponding  to  the 
latent  heat  of  steam  to  be  condensed  it  becomes  necessary, 
owing  to  the  poor  conductivity  of  water,  either  to  arrange  it 
in  thin  layers  or  to  cause  a  rapid  circulation  in  order  to  increase 
the  surface  of  contact  between  the  steam  and  the  water  itself. 
The  first  solution  of  the  problem  gave  rise  to  the  accumulator 
with  flat  cast-iron  trays  in  which  water  is  contained  in  shallow 
vessels  arranged  one  above  the  other.  The  second  solution 
of  the  problem  gave  rise  to  the  accumulator  with  water  only 
in  which  a  rapid  circulation  was  produced  by  the  injection 
of  steam  into  the  body  of  the  liquid  itself,  fig.  12.  The  low- 
pressure  turbine,  fed  by  the  regular  flow  which  comes  from 
the  accumulator,  and  working,  for  example,  between  an  admis- 
sion pressure  of  151b.  per  square  inch  and  a  vacuum  at  the 
condenser  of  27  in.  of  mercury  (back  pressure  of  l'6lb.),  can 
furnish  an  electric  hoi«e  power  for  about  31  lb.  of  steam  per 
hour.  In  a  moderate  sized  pit,  consuming  13,000  lb.  of  steam 
per  hour,  it  is  therefore  possible  to  economise  under  these  con- 
ditions about  350  electric  horse  power.  In  steel  works,  where 
reversible  steam  rolls  are  employed  consuming  about  45,000  lb. 
of  steam  per  hour,  it  will  be  easy  to  develop,  by  means  of  accumu- 


*  Abstract  of  a  paper  read  before  the  Institution  of  Mecbanical  Engineers  at 
the  Chicago  meeting,  May  and  June,  1904,  by  Prof.  A.  R  vteau. 


electric  group  has  therefore  been  maintained  at  an  excellent 
value  since  the  set  was  first  put  into  use.  When,  as  at  Bruay, 
the  low-pressure  turbine  is  fed  with  expanded  live  steam 
during  the  time  when  the  prime  mover  is  at  i-est,  the  consump- 
tion of  steam  is  obviously  higher  than  that  of  an  engine  work- 
ing at  the  full  pressure  of  the  boilers.  If  the  demand  for 
live  steam  is  only  made  during  a  relatively  short  period,  the 
slightly  higher  consumption  during  these  periods  will  have 
scarcely  any  influence  upon  the  total  economy.  If  this  is  not 
the  case,  and,  on  the  contrary,  such  periods  are  of  considerable 
length  as  compared  to  that  during  which  exhaust  steam  is  used, 
as,  for  example,  when  the  prime  mover  is  only  working  during 
the  day,  and  it  is  desired  to  have  a  regular  service  day  and 
night  from  the  secondary  set,  then  it  would  be  best  to  add 
to  the  low-pressure  turbine  a  high-pressure  turbine  which, 
during  the  time  that  the  prime  mover  is  not  working,  would 
receive  live  steam  at  boiler  pressure.  The  steam  passing  out 
of  this  high-pressure  turbine  would  pass  to  the  low-pressure 
turbine,  which  would  use  equally  well  either  the  steam  coming 
ixom  the  accumulator  or  the  exhaiist  from  the  first  portion 
of  the  turbine.  The  admission  of  live  steam  at  high  pressure 
is,  moreover,  automatically  obtained  by  a  suitable  system  of 
obturators  controlled  by  a  speed  regulator  on  the  one  hand 
and  by  the  pressure  in  the  accumulator  on  the  other  hand. 
Such  a  group  works  under  all  conditions  with  the  maximum 
possible  economy  with  an  ordinary  vacuum,  and  working  at 
full  load  it  would  consume  only  18  lb.  of  steam  per  electric 
horse  power  hour  if  supplied  with  steam  at  110  lb.  pressure, 
and  it  would  consume  26  to  36  lb.  of  steam  when  it  was  fed 
by  exhaust  steam  at  atmospheric  pressure.  This  system  of 
regulation  by  means  of  steam  accumulators  and  turbines,  which 
is  particularly  applicable  to  mines  and  steel  works,  enables 
very  considerable  economy  to  be  effected.      Installations  of 
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this  nature  are  now  in  course  of  erection  at  the  following' 
places  :  — 

350  horse  power  at  the  Bethune  Mines  (turbine-driven 

air  compressor). 
600  horse  power  at  the  Steel  Works  of  Eeunion  in  Spain 

(electric  generating  sets). 
2,000  horse  power  at  the  Donetz  Steel  Works  (electric 

generating  plant). 
700  horse  power  at  the  Acieries  de  Pooiisgen  a  Diisseldorf 

(electric  generating  plant,  etc.). 

As  the  author  showed  in  a  note  published  in  January,  1904, 
in  the  "  Eevue  Universelle  des  Mines,"  this  system  jfEers  great 
advantages  when  there  already  exists  a  central  condensing 
plant,  and  the  Poensgen  installation  is  being  carried  out  in 
that  manner. 


energy  accumulated  in  the  revolving  parts.  This  last  charac- 
teristic makes  the  machines  very  insensible  to  variations  in 
load.  The  full  load  may  be  taken  off  and  put  on  again  without 
causing  a  variation  in  speed  of  more  than  2  to  3  per  cent. 
When  coTipled  to  dynamos,  fans,  or  centrifugal  pumps,  steam 
turbines  render  it  possible  to  obtain  surprising  results  owing 
to  their  capability  of  giving  great  power  at  very  high  speeds. 
The  author  has  constructed  turbine-driven  fans,  given  a  pressure 
of  7-5  lb.  per  square  inch,  and  turbine-driven  pumps  raising 
water  to  several  hundreds  of  metres.  Suoh  sets  can  now  be 
built  to  develop  several  thousand  horse  power,  compressing  air 
to  more  than  901b.  per  square  inch,  or  raising  water  to  more 
than  2,000  ft.  high.  Turbines  are  able  to  use  to  perfect  advan- 
tage steam  at  low  pressure,  for  they  have  an  efficiency  rising 
in  value  as  the  pressure  of  the  steam  becomes  lower.  In 
combination  with   steam   accumulators  of  the  type  designed 


TABLE  III. — Experiments  with  the  Low-pressure  Turbine  and  Dynamo  of  300  Horse  Power  for  the  Bruay  Collieries. 


Absolute 

pressures. 

Temperature  of 
steam. 

Flow  of  steam 
measured. 

Consumption  of  steam 
per  horse  power  hour. 

Revolutions 
per  minute. 
n 

Kilowatts 

at  the 
terminals. 

Steam  to 

Condenser. 

P 

turbine. 
P 

t° 

I 

Mea'ured. 
K 

Theoretical. 
K 

Efticie"cy 

Lbs.  per 
sq.  in. 

Lbs.  per 
sq.  in. 

Cen. 

Fah. 

Cubic  feet 
per  hour. 

Lbs. 

Lbs. 

3rd  April,  1903. 


1,337 

169-5 

12-02 

2-13 

132 

269-6 

45-2 

21-9 

0-485 

1,500 

176-5 

2-22 

42-8 

22-2 

0-518 

1,610 

186-0 

165  1 

40-6 

0-547 

1,690 

190-5 

39-7 

0-559 

],S40 

198-0 

133 

271-4  / 

38-1 

0-581 

1,510 

225-0 

14-37 

2-49 

135 

41  0 

21-2 

0-516 

1,605 

232-5 

2-52 

IT 

39-8 

21  -3 

0-531 

275-0  ^ 

201  ^ 

1,700 

240-5 

2-57 

38-5 

21-5 

0-559 

1,800 

247-0 

>j 

2-62 

>) 

37-4 

21-7 

0-580 

5th  April,  1902  ;  Experiments  made  by  Messrs.  Sauvaok  and  Picon. 

1,589 

70-3 

5-42 

1-25 

1110 

231-8 

79 

51-1 

25-1 

0-492 

1,600 

140-9 

9-37 

1-82 

135-0 

275-0 

130 

42*1 

22-3 

0-530 

1,591 

202-0 

12-83 

2-32 

137-0 

278-6 

177 

30-7 

21-1 

0-531 

1,598 

232-5 

14  70 

2-79 

147-0 

296-6 

203 

39-5 

21-9 

0-556 

■  The  efficiency  is  the  lelation  between  the  electric  power  measured  at  the  terminals  of  the  dynamo  and  the  theoretical  energy  contained  in  the  current  of  steam 
utilised  for  such  conditions  of  pressure  ;  this  yield  is  therefore  stated  after  the  deduction  of  all  losses  in  the  turbine  and  in  the  dynamo. 


Conclusion. — There  is  no  need  to  insist  upon  the  well-known 
advantage  in  turbines  resulting  from  their  absolutely  steady 
rotation,  but,  on  the  contrary,  the  enormous  speed  at  which 
they  must  work  in  order  to  suit  the  velocity  of  flow  of  the 
steam  is,  in  many  cases,  a  serious  inconvenience,  particularly 
in  the  application  of  the  turbine  to  the  propulsion  of  vessels. 
It  was  a  similar  disadvantage  for  a  considerable  time  in  the 
driving  of  dynamos,  but  now  it  is  possible  to  construct  dynamos 
for  very  high  speeds,  and  these  can  be  coupled  to  steam 
turbines  forming  light  and  inexpensive  sets  which  take  up  little 
room,  although  they  are  very  powerful.  Such  sets  are  very 
simple,  and  are  very  easy  of  maintenance.  Besides  the  constant 
value  of  the  turning  effort  the  chief  advantages  which  can  be 
claimed  for  steam  turbines  may  be  thus  summarised;  very  low 
consumption  of  steam,  jjarticularly  at  small  loads.  From  this 
point  of  view  they  are  notably  superior  to  piston  engines  of 
even  the  ibest-known  types.  Further  advantages  are  the 
small  floor  space  occupied  and  the  absence  of  expensive  founda- 
tion work;  the  cost  of  oil  is  very  low,  particularly  for  our 
turbines,  which  have  oil  reservoirs  and  ring  lubrication  to  all 
the  bearings.  The  oil  in  the  reservoirs  need  be  changed  only 
once  in  two  months,  and  it  is  not  thrown  out  by  the  rotating 
parts,  so  that  the  machinery  always  remains  clean.  With 
steam  turbines  momentary  or  even  permanent  overloads  are 
very  easy  to  deal  witli.  It  is  even  quite  possible  to  have  over- 
loads of  more  than  50  per  cent  higher  than  the  normal  load. 
The  regulation  of  speed  in  steam  turbines  is  carried  out  in  a 
more  perfect  manner  than  is  possible  for  piston  engines,  and 
this  is  due,  on  the  one  hand,  to  the  absolute  constancy  of  the 
turning  effort,  and,   on  the  other  part,  to  the  great  kinetic 


by  the  author  of  this  paper,  turbines  permit  of  the  employment 
of  exhaust  steam  in  large  quantities  produced  by  engines 
working  intermittently,  snch  as  winding  engines  and  engines 
used  in  metallurgical  works.  In  the  preceding  paper  the 
author  believes  that  he  has  given  typical  examples  of  the  chief 
applications  in  which  steam  turbines  are  available. 
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BOILER  EXPLOSIONS. 

Abstracts  of  Recent  Board  of  Trade  Repouts. 


Explosion  of  a  Locomotive  Boiler  Firebox. 
No.  1492.  This  boiler  was  of  the  usual  tj'pe  of  colliery 
locomotive  engine.  The  shell  and  outer  firebox  were  of 
steel,  and  the  inner  firebox  and  firestays  were  made  of 
copper,  and  the  tubes  of  brass.  The  barrel  was  3  ft.  4  in. 
diameter  by  10  ft.  6  in.  long,  the  outer  firebox  3  ft.  6  in. 
by  3  ft.  6  in.  by  5  ft.  in  height,  of  ^  in.  plates,  and  the 
inner  box  2  ft.  8|  in.  by  2  ft.  10  in.  wide  and  3  ft.  high. 
The  crown  sides  and  front  plates  were  '/le  in.  thick  plates, 
and  the  tube  plates  fin.  thick.  It  was  built  in  1880,  and 
was  therefore  23  years  old,  the  present  owners  being  the 
Callendar  Coal  Company  Limited,  Falkirk.     In  1890  the 
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boiler  was  re-built,  including  the  firebox,  further  fii'ebox 
renewals  and  repairs  being  made  in  1892  and  1895.  In 
1902  two  of  the  stays  in  the  third  row  from  the  bottom  of 
the  left-hand  side  of  the  firebox  were  taken  out  and  replaced 
by  2 1  in.  in  diameter  screwed  plugs  with  stays  through  them 
to  the  outer  plate.  A  third  2  J  in.  plug  was  subsequently 
fitted,  and  -|  in.  screwed  pins  were  inserted  between  the 
plugs  six  or  seven  months,  and  the  plug  marked  A  in  the 
illustrations  was  fitted  in  the  stayhole  about  a  month  before 
the  explosion,  which  took  place  on  December  30th,  1903, 
the  driver  being  seriously  scalded.  The  boiler  was  not 
insured,  but  was  examined  by  the  company's  own  engineer. 

The  cause  of  the  explosion  was  due  to  excessive  reduction 
in  section  of  the  left-hand  firebox  plate  (see  fig.  1)  in  the 
line  of  the  third  row  of  -stayholes,  caused  by  the  cracking 


FiQ.  2. 
Report  No.  1492. 

of  the  plate  and  the  insertion  of  the  plugs.  No  respon- 
sibility could  be  attached  to  the  driver,  who  had  regularly 
reported  leakages  and  other  symptoms  of  the  defective 
boiler  requiring  attention,  but  the  Commissioners  con- 
sidered that  the  general  manager  and  engineer  of  the 
company  were  both  at  fault,  with  the  result  that  both  these 
persons  and  the  company  were  directed  to  pay  sums 
towards  the  cost  of  the  investigation. 


Explosion  of  a  Boiler  at  the  Park  Gate  Iron  and 
Steel  Works. 

No.  1493.  This  report  deals  with  a  boiler  of  somewhat 
peculiar  construction,  it  being  a  combination  of  a  vertical 
and  horizontal  type  with  a  single  fiue,  and  known  as  the 
"  Elephant "  boiler.      The  vertical  flue  was  6  ft.  outside 


diameter  and  12  ft.  high,  with  a  hemispherical  top,  the 
plates  being  |  in.  in  thickness.  The  internal  flue  was  7  ft. 
high  by  3  ft.  in  diameter,  and  made  of  Vie  in.  j^lates,  the 
horizontal  joint  being  riveted  with  an  Adamson's  ring. 
The  bottom  aimular  plate  was  f  in.  thick,  and  connected 
to  the  shell  and  flue  by  angle  irons  3  in.  by  3  in.  by  |  in. 
The  horizontal  portion  of  the  boiler  was  27  ft.  6  in.  long 
and  5  ft.  in  diameter,  with  one  internal  flue  secured  to  the 
vertical  flue,  a.^  shown  in  illustration. 

The  boiler  was  built  in  1874,  and  had  been  repaired 
from  time  to  time,  and  recently  in  October,  1903,  when  a 
fracture  8  in.  in  length  in  the  angle-iron  ring  in  the  bottom 
of  the  sheet  was  detected.  A  new  piece  of  steel  angle  iron, 
2  ft.  long,  of  the  same  dimension  was  substituted. 

The  boiler  was  insured  in  the  National  Company,  besides 
being  thoroughly  examined  twice  a  year  by  one  of  the 
owner's  boiler  makers.  The  boiler  was  fired  by  waste  gases 
from  one  of  the  furnaces  in  which  steel  billets  were  heated, 
and  supplied  steam  to  the  rolling-mill  engines  at  a  pressure 


Repji  t  No.  1493. 

of  40  lb.  per  square  inch,  the  safety  valves  being  set  for  45. 
A  slight  vapour  leakage  was  noticed  at  the  bottom  angle 
iron,  and  as  this  appeared  to  increase  slightly,  another 
boiler  was  prepared  to  t^ake  its  place,  but  before  this  was 
effected,  on  the  next  day  the  boiler  exploded,  a  large 
segment,  measuring  105  in.  by  15  in.  around  the  bottom  of 
the  boiler,  was  blown  out. 

The  subsequent  examination  showed  that  the  angle-iron 
bar  had  been  first  fatigued  and  then  cracked  at  the  fillet 
owing  to  unequal  expansion  and  contraction,  which  the 
Commissioners  considered  must  have  been  excessive.  It 
was  considered  that  the  management  of  the  boiler  was 
entrusted  to  competent  persons,  and  that  no  blame  could 
be  attached  to  anyone  for  neglect  of  duty. 


Failure  of  a  Steam  Chest  at  an  Electric  Supply 
Station. 

No.  1494.  This  report  is  an  inquiry  into  the  cause  of 
fracture  of  an  isolating  steam  chest,  forming  part  of  the 
main  steam  supply  piping  at  the  Smithfield  Markets 
Electric  Supply  Company's  generating  station,  London. 
The  chest  was  made  of  cast  iron,  and  was  fitted  with  a 
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horizontal  hinged  "  clock "  type  of  non-return  valve,  and 
could  be  operated  by  means  of  a  spindle  which  passed 
through  a  stuffing  gland  in  the  side  of  the  chest.  The 
chest  was  situated  between  the  boiler  stop  valve  and  a  5  in. 
branch  pipe,  which  was  connected  to  a  short  cast-iron  pipe 
attached  to  a  6  in.  steel  steam  pipe. 

The  chest  was  supplied  and  fitted  in  1901,  and  was 
subjected  to  the  maker's  test  of  water  pressure  at  500  lb. 
per  square  inch  and  a  steam  pressure  of  3001b.  per  square 
inch.  The  fracture  took  place  close  under  the  top  flange, 
as  shown,  and  the  appearance  of  the  metal  was  sound,  and 
showed  no  indication  of  an  old  flaw.  The  boiler  to  which 
this  chest  was  attached  had  remained  shut  down  for  the 


VERTICAL  SECTION 


Report  No.  1494. 

previous  three  days,  but  the  fire  was  started  and  steam 
raised  at  about  midnight,  the  pressure  at  5  o'clock  being 
140  lb. ;  this  boiler  was  placed  in  communication  with  the 
main.  After  the  boiler  valve  had  been  opened  a  few 
minutes  the  explosion  occurred,  and  it  was  afterwards  found 
that  the  upper  flange  which  remained  attached  to  the  steel 
branch  pipe  was  ^  in.  out  of  line  with  lower  flange,  and  the 
fractured  siu'faces  were  f  in.  apart. 

The  Engineer  Surveyor-in-Chief,  basing  his  observations 
on  the  report  of  the  company's  engineer,  attributed  the 
failure  to  the  use  of  an  unsuitable  joint  between  the  flanges 
adjacent  to  the  fracture,  and  the  stresses  may  have  been 
aggravated  by  the  subsidence  of  the  boiler  and  buildings. 
Unfortunately,  one  man  was  killed  by  the  escape  of  steam. 


DESIGN  AND  TEST  OF  A  MODERN  STEAM- 
POWER  PLANT. 

In  view  of  the  interest  excited  at  the  present  time  by  tlie 
competition  of  the  gas  engine  and  the  steam  turbine  in  power 
production,  it  is  tlioug-ht  it  would  be  interesting  to  give  to  the 
institution  the  following  particulars  of  the  construction  and  test 
of  a  modern  factory  steam  plant  wliicli  has  been  designed  with 
the  object  of  obtaining  good  commercial  econonLical  results.  By 
commercial  economical  results  is  meant  that  the  object  in  view 
was  not  simply  to  obtain  an  engine  which  would  use  the 
smallest  number  of  pounds  of  steam  per  indicated  horse  power 
per  hour,  but  one  which  would,  talking  account  of  the  capital, 
maintenance,  fuel,  water,  and  other  incidental  expenses,  produce 
the  power  i-equired  on  the  flywheel  at  the  lowest  total  cost  for 
steam  plant. 

This  plant  has  now  been  running  for  about  twelve  months  at 
the  mills  of  the  Bessbrook  Spinning  Company,  Besbrook,  Co. 
Armagh,  figs.  1  and  2.  The  specifications  and  general  design 
of  the  plant  were  prepared  by  the  Consultative  Branch  of  the 
National  Boiler  and  General  Insurance  Company  under  the 
direction  of  the  author. 

The  most  suitable  site  for  the  engine  was  on  the  side  of  the 
mill  furthest  from  the  present  boiler  house,  and  consequently 
an  exceptionally  long  steam-pipe  range  was  necessary,  figs.  1 
and  2.  Due  account  had  to  be  taken  of  the  high  price  of  coal 
.^t  Bessbrook  (which  may  be  taken  approximately  at  16s.  per 
ton),  the  necessity  for  avoiding  breakdowns,  the  isolated  position 
of  the  mills  in  the  country,  and  their  distance  from  any  large 


"Abstra^-t  of  paoer  rtad  by  Mr.  E.  G.  Hilkr,  of  Manchester,  before  the 
Institution  of  Mechanical  Kngineers,  22Dd  .Tuly,  1904. 


engineering  centre,  where,  in  the  event  of  breakdown,  .skilled 
workmen  could  be  readily  obtained. 

It  was  decided  to  have  the  engines  of  ample  power  in  order 
to  allow  for  any  .subsequent  extensions.  The  engines  were 
therefore  constructed  to  develop,  if  necessary,  under  regular 
work,  at  least  1,500  indicated  horse  power  without  material 
falling  off  in  economy. 

Geneeal  Arbangement  op  Plant. 

Tlie  plant  consisted  of  the  following :  lliroe  Lancashire  boilers, 
8  ft.  by  30  ft.,  at  1601b.  (two  boilers  being  required  for  the 
load,  the  other  being  a  spare) ;  one  Green's  fuel  economiser, 
221  ijipes ;  tliree  Musgrave  and  Dixon  superheaters,  one  to  each 
boiler,  217  square  feet  heating  surface  each;  10  in.  main  range 
steam  pipes;  4  in.  feed  ranges;  one  Weir  feed  pump  (Stand-by) ; 
1,200  indicated  horse  power  cross  compound  engine,  25  in.  and 
52  in.  cylinders  by  5  ft.  stroke,  working  at  65  revolutions. 

The  feed  water  for  the  boilers  is  taken  from  the  discharge  of 
the  jet  condenser;  it  is  then  pumped  into  the  economiser  and 
passed  through  it  into  the  boilers.  The  steam  passes  from  each 
boiler  through  the  superheater  in  the  downtake  flue  at  the  back 
of  the  boiler,  and  thence  to  the  main  steam  range,  by  which  it 
reaches  the  engine. 

Jlo<le7-s. — The  three  boilers,  which  are  of  the  standard  Lanca- 
shire type,  are  provided  with  the  usual  fittings.  Two  of  the 
boilers  are  sufficient  for  the  load.  The  boilers  have  the  ordinary 
furnace  fronts,  and  are  hand  fired.  Poulton's  blocks  were  used 
for  the  setting.  The  tops  of  the  boilers  and  the  front  endplates 
are  covered  with  magnesia  composition;  in  addition,  the  boiler 
fronts  are  protected  by  blue  planished  steel  casings. 

Tlie  principal  dimensions  of  the  boilers  are  as  follow;. — 


Internal  diameter  inside  inner  rings  ...  8  ft. 

Internal  length    30  ft. 

Internal  diameter  of  furnace  tubes    3  ft.  2  in. 

Thickness  of  shell  plates  (mild  steel)...  ^-jf  in. 
Thickness    of    flue    tubes  (Adamson 

flanged  seams,  mild  steel)    •i'- (end  rings  in.). 

Thickness  of  end  plates  (mild  steel)  ..  ^-^in. 

Diameter  of  junction  valves    7  in. 

Diameter  of  feed  valves    2^  in. 

Intended  safety-valve  load    1601b.  per  square  inch. 


Siijjerheaters. — These  acre  of  the  Musgrave  and  Dixon  type. 
One  is  placed  behind  each  boiler,  and  is  traversed  by  the  flue 
gases  immediately  on  leaving  the  furnace  tubes.  Each  super- 
heater consists  of  35  U  tubes  of  solid-drawn  steel,  arranged  in 
parallel;  the  tubes  are  l^'/.^in.  outside  diameter,  and  about 
15  ft.  total  length.  The  heating  surface  is  217  square  feet,  and 
the  area  of  passage  for  the  steam  is  equivalent  to  that  of  a 
7|  in.  diameter  pipe.  The  tube  plate,  IJin.  thick,  is  made  of 
mild  steel,  while  the  top  box  is  of  cast  steel.  Thermometer 
pockets  are  arranged  before  and  after  the  superheater. 

Steam  Pipes. — The  steam-pipe  range  is  of  mild  steel  and  10  in. 
diameter. 

The  total  length  of  the  10  in.  piping  is  about  145  ft.,  and 
next  to  the  engine  there  is  about  10  ft.  of  9  in.  diameter  piping. 
A  drop  leg  of  21  in.  internal  diameter  and  4  ft.  6  in.  high  is 
fitted  immediately  before  the  main  engine  stop  valve,  and  the 
pipes  are  arranged  with  a  fall  from  the  boilers  to  this  point. 
The  straight  lengths  are  lap- welded,  and  the  bends,  tees,  and 
elbows  are  of  cast  steel. 

J<Jco/wmiicrs. — These  are  of  the  ordinary  "Green"  type.  The 
water  rises  through  all  the  vertical  pipes;  these  are  arranged  in 
three  groups  of  61,  96,  and  64  =  total  224  pipes. 

AuxUiari/  Feed  Pump. — For  boiler  feeding  and  manufacturing 
purposes  when  the  main  engine  is  at  rest,  a  Weir  feed  pump 
has  been  erected ;  the  pump  is  of  the  well-known  type,  single 
cylinder,  double-acting  vertical,  and  has  a  capacity  of  4,000 
gallons  per  hour,  at  a  speed  of  12  double  strokes  to  the  minute. 
The  steam  cylinder  is  9  in.  diameter  and  the  water  cylinder 
7  in.  diameter,  and  both  strokes  are  21  in.  This  feed  pump  was 
used  for  feeding  during  the  tests. 

Description  of  Engine. 

The  engine  is  of  the  horizintal  compound  expansion  jet- 
condensing  type,  with  two  overhung  cranks  set  at  right  angles, 
the  high-pressure  crank  leading.  'Tlie  general  arrangement  of 
the  engine  is  shown  in  figs.  1  and  2. 

The  cylinders  are  unjacketed.  The  high-pressure  cylinder  is 
supplied  with  superheated  steam,  and  a  re-heater  is  fitted  to 
heat  the  low-pressure  cylinder  .steam  supply.  The  steam  used 
for  re-heating  purposes  is  taken  by  a  separate  3  in.  branch 
from  the  main  steam  pipe,  and  arrangements  are  made  to  pass 
the  hot  water  of  condensation  to  the  feed  supply  of  the  boilers. 
Two  Edwards'  air  pumps,  each  26  in.  diameter  by  18  in.  stroke, 
are  worked  off  the  tail  rod  of  the  high-pressure  piston.  Tlie 
flywheel,  20  ft.  diameter,  is  grooved  for  thirty-six  I5  in.  ropes, 
and  the  power  is  transmitted  direct  from  the  engine  to  the 
various  flcoi-s  of  the  mill. 
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General  Sizes. — The  principal  dimensions  of  the  engine  are 
given  below ;  — 

Economical  load   1,200  horse  power. 

Cylinder  sizes  '.  |  ^-^^  f'  ='"<^J  s'^  ^'i^™- 

Li.r.  52,  and     in.  diam. 

Stroke  of  engine    5  ft. 

Revolutions  per  minute    65. 

Crankshaft  of  forged  Siemens-Martin  mild  steel — 

Two  necks    15  in.  diam.  by  31  in.  long. 

Diameter  of  body  of  shaft    16J  in. 

Diameter  of  body  at  flywheel   19  in. 

Crank  pina    9  in.  diam.  by  10^  in.  long. 

Crank  of  forged  scrap  iron    10  in.  thick. 

Piston  rods  and  tail  rods  of  mild  steel.  {  ^'^^  ^  ^ 

I  L.r.  /  ni.  diam. 

Flywheel  j'^^^,^'''^"^- 

^  do  Ij  in.  ropes. 

Weight  of  rim  of  wheel    33  tons. 

Steam  stop  valve    9  in.  diam. 

Injection  valve    7  in.  diam. 

Ee-heater  of  mild  steel — • 

Diameter  of  outer  shell    3  ft.  11  in. 

Number  of  tubes    101. 

Internal  diameter  of  tubes    2^  in. 

Heating  surface  exposed  to  heating 

steam   600  sq.  ft. 


moment.  For  the  calculation  of  the  twisting  moment  the  total 
force  on  the  piston  has  been  taken  as  acting  tangentially  to 
the  crank  circle  at  a  radius  of  30  in. 

Crankpin. — The  stress  is  calculated  as  in  a  cantilever 
uniformly  loaded  with  a  total  load  equal  to  the  load  on  the 
piston. 

Pislon-rod  Body. — The  stress  given  is  the  simple  compressive 
and  tensile  stress  due  to  the  steam  load  on  the  piston. 

Crosshmd  Pin. — This  is  calculated  with  the  load  as  unifomily 
distributed  on  a  beam  with  ends  simply  supported. 

Cylinders. —The  cylinders  are  unjacketed,  fig.  8.  They  are 
covered  on  the  barrels  and  covers  with  magnesia  composition, 
and  then  planished  steel  secured  by  screws.  The  inner  surfaces 
of  tlie  cylinder  are  machined  smooth  and  polished.  Tlie  steam 
and  exhaust  valve  chambars  are  cast  with  the  cylinders,  and  are 
placed  beneath  the  cylinder  at  each  end. 

The  valves  are  of  the  Corliss  type,  arranged  so  that  the  cut- 
off in  the  high-pressure  cylinder  is  controlled  by  the  governor. 
The  cut-off  in  the  low-prevssure  cylinder  is  adjustable  by  hand. 
Floating  metallic  packing  is  used  for  the  piston-rod  glands. 

Flywheel. — The  double  flywheel  is  built  in  two  sections  with 
eight  arms  and  eight  segments  each. 

Gover7iors. — The  governing  of  the  engine  is  effected  by  an 
ordinary  high-speed  centrifugal  loaded  governor,  assisted  by  a 
supplementary  governor.  The  load  on  the  main  governor  partly 
consists  of  a  weight  secured  to  the  end  of  a  screwed  lever. 
The  sensitive  supplementary  govei-nor  at  the  slightest  change 


Fig.  I. 

Seciwital  Elevalioti. 


Weights  of  Principal  Reciprocating  Parts. 

H.P.  side. 
Lbs. 

Connecting  rod    2890   

One  pair  of  main  slide  blocks   504   

Piston-rod  crosshead   728   

Piston  rod    1905   

Piston   840   

Back  slide  block   220   

Air-pump  Gear. 


L.P.  side. 
Lbs. 
2890 

504 

728 
2575 
28u0 

260 


Lbs. 

One  top  connecting  rod   168 

Two  air-pump  connecting  rods    224  eaih. 

Two  crossheads  and  slide  blocks   224  ,, 

Two  pump  buckets    504  „ 

Two  pump-bucket  rods    280  „ 

One  air-pump  lever    2690  ,, 

Stresses  in  the  Principal  Parts. 

Lbs.  per  sq.  in. 

Crankshaft  necks  (combined  bending  and  twisting)   ...  6,770 

Crank  pins  (bending)    5,440 

Crank  pins  (bearing)    785 

Piston-rod  body  (compressive  and  tensile)    2,630 

Piston  rod  at  cotter  hole  (compressive  and  tensile)   3,542 

Crosshead  pin  (bearing)   ■   1,650 

Crosshead  pin  (bending)    3,280 

Connecting-rod  cotters  and  gibs  (shearing)    5,520 

Basi.i  of  Calculations. — The  load  on  the  high-pressure  piston  has 
been  taken  at  1601b.  pressure  per  square  inch,  and  in  the  low- 
pressure  as  35  lb.  per  square  inch.  This  gives  practically  the 
same  total  load  on  each. 

Crankshaft  Necl-s. — The  total  overhang  of  the  crank  has 
been  taken  at  23  in.  for  the  purpose  of  calculating  the  bending 


from  middle  jxjsition  can,  by  means  of  gearing,  slowly  screw  this 
lever  and  its  balance  ball  outwards  or  inwards  if  the  engine 
varies  from  the  desired  mean  speed,  and  this  action  takes  place 
quite  independently  of  any  quicker  movement  of  the  main 
governors.  In  this  way,  while  the  prompt  action  of  the  main 
governor  is  not  affected,  nor  the  length  of  the  governor  rods 
altered,  as  in  some  an-angements,  it  is  possible  to  secure  an 
almost  dead  mean  speed  irrespective  of  permanent  load  changes, 
vacuum  variations,  or  boiler-pressure  fluctuations.  Without 
this  device,  the  main  governors  would  have  to  run  in  a  different 
plane,  and  consequently  at  a  different  engine  speed  for  each 
change  in  the  cut-off  point.  Special  devices  are  provided  to 
prevent  the  supplementary  governor  being  injured  by  over- 
screwing.    A  suitable  knock-off  gear  is  also  provided. 

Bc-hcafcr.- — -The  re-heater  between  the  cyUuders  is  of  the 
tubular  type,  with  boiler  steam  outside  the  tubes  and  low- 
pressure  steam  inside  the  tubes.  It  consists  of  m  outer  shell, 
3  ft.  11  in.  internal  diameter  and  8  ft.  long,  and  two  tube  plates 
with  101  tubes  21  in.  internal  diameter.  On  the  lyiderside  of 
the  re-heater  shell  is  fitted  a  drain  bottle,  from  which  the  water 
of  condensation  is  carried  to  the  suction  side  of  the  boiler  feed 
pump. 

Barring  Engine. — The  barring  engine,  which  is  a  small  two- 
cylinder  vertical,  6  in.  diameter  by  6  in.  stroke,  gears  with 
tile  flywheel.  Steam  is  supplied  to  the  engine  from  the  main 
steam-pipe  range. 

Lvhrication. — Both  cylinders  are  fitted  with  large  sight-feed 
lubricators.  The  main  bearing  pedestal  caps  are  each  fitted  with 
oil-pump  and  oil-box  with  sieves.  A  centrifugal  oiler  of  the 
banjo  type  is  attached  to  each  crank. 

Grease  Separator. — A  large  vessel  was  fitted  in  the  low- 
pressure  e.Khaiist  pip3  in  order  to  separate  as  much  oil  as  possible 
from  the  exhaust  steam.    Tliis  vessel  has  not  been  successful. 

Arrangements  for  the  Ti'sl. — The  test  was  carried  out  by 
the  special  staff  of  the  National  Boiler  and  General  Insurance 
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Company,  under  the  supervision  of  the  author,  the  arrangement 
of  all  the  details  being  carried  out  by  liis  assistant,  Mr.  Henry 
Pilling,  member. 

Coal  Measurement. — The  coal  was  all  weighed  on  tcst-ed  scales 
into  twenty  numbered  1  cwt.  bags,  the  tare  of  each  bag  being 
made  the  same. 

Feed-water  Measurement. — Two  vertical  cylindrical  tanks  of 
galvanised  iron,  each  3  ft.  diameter  and  about  6  ft.  high  were 
used  for  the  feed-water  measurement.  Each  tank  had  a  gauge 
glass  extending  from  near  the  bottom  of  the  tank  to  the  to'p, 
and  behind  each  glass  a  graduated  scale  wa^  fixed.  The 
calibration  of  the  tanks  was  made  by  the  addition  of  water 
at  63  deg.  Fah.,  100  lb.  being  added  at  one  time,  and  the  height 
of  the  water  was  noted  and  marked  on  the  scale  after  each 
addition.  The  Wear  pump  was  used  for  the  boiler  feed  supply, 
and  the  steam  for  this  pump  was  taken  from  the  isolated  No. 
3  boiler. 

Indicntions  of  Engine. — Four  Crosby  indicators  of  the  latest 
pattern  were  used.  Both  ends  of  the  high-pressure  cylinder 
were  indicated  simultaneously,  and  iimnediately  afterwards  the 
same  procedure  was  carried  out  with  the  low-pressure  cylinder. 
Diagrams  were  also  taken  at  intervals  from  the  "  Edwards  " 
air  pumps. 

I?ero7utions. — A  revolution  counter  was  attached  to  the  engine, 
and  the  total  revolutions  were  thus  taken  for  the  whole  time, 
but  the  speed  was  checked  at  intervals  by  timing  with  a  stop 
watch. 


observers  were  compared  and  corrected  before  the  start,  and 
all  steps  were  taken  for  having  the  readings  made  as  nearly  as 
possible  at  the  same  time.  The  observations  of  temperatures, 
pressures,  and  indications  wore  made  at  intervals  of  twenty 


Fio.  3. 

minutes  during  the  four-hour  test  which  followed.  Samples  of 
the  flue  gases  were  collected  almost  continuously,  the  periods 
of  collection  averaging  about  one  hour.  The  water  levels  in 
the  boilers  were  noted  at  the  start,  and  at  the  end  of  the 
test  these  levels  were  exactly  the  same  as  at  the  beginning. 


MechcMiical  Eugtneers  1904. 


He-heater  Water  Sleaxirrementg. — Carefu/l  measurement  was 
made  dui-ing  the  two  tests  of  all  the  condensed  water  resulting 
from  the  steam  used  in  the  re-heater. 

Pressures. — Special  standard  pressure  gauges  were  attached  to 
the  boilers,  and  the  gauges  on  the  engine  were  checked. 

Draughts. — Draught  readings  were  taken  over  the  firebridges 
of  the  boilers,  at  the  inlet  and  at  the  outlet  to  the  economiser, 
and  at  the  chimney  base. 

Flue  Gas  Analysis  and  Temperature. — Samples  of  the  flue 
gases  and  also  the  flue  temperatures  were  taken,  at  the  inlet  and 
outlet  of  the  economiser.  The  collection  of  samf)les  was  made 
continuously  throughout  the  tests.  The  periods  of  collection 
varied  from  45  minutes  to  75  minutes.  The  analyses  of  the  flue 
gases  were  carried  out  in  an  Orsat  apparatus.  The  thermo- 
meters used  were  of  the  miercurial  type  with  compressed  nitrogen 
over  the  mercury. 

Leakages. — A  certain  amount  of  drip  leakage  occurred  at  one 
of  the  boiler  safety  valves  and  also  at  the  ecouomiser  safety 
valves.  These  drips  were  weighed  and  subtracted  from  the 
total  weight  of  feed  to  the'  boilers. 

Description  of  Test. — On  the  day  previous  to  the  test  all  the 
instruments  were  placed  in  position  and  trial  readings  taken, 
so  that  no  liitch  which  could  be  foreseen  might  interfere  with 
the  official  test.  The  test  was  commenced  exactly  at  9  a.m. 
The  eugine  had  been  started  at  6  a.m.  that  morning  and  only 
stopped  from  8-15  to  8-35  for  oiling  and  cleaning  purposes,  so 
that  the  conditions  were  normal.    The  watches  of  the  various 


The  water  gauges  were  not  touched  for  an  hour  before  the 
beginning  and  ending  of  the  tests.  Care  was  taken  to  have  the 
fires  at  the  end  of  the  test  as  nearly  as  possible  in  the  same 
condition  and  of  the  same  thickness  as  at  the  start.  The  fires 
were  cleaned  of  clinker  before  9  a.m.,  and  the  ashes  and  clinker 
cleared  out  from  below  the  firegrate.  The  firing  floor  was  swept 
and  the  test  started  with  a  clean  floor.  The  same  procedure  was 
carried  out  before  the  test  finished. 

(To  he  continued.) 


New  Uses  for  Tinplate. — It  has  more  than  once  been 
remarked  (says  the  Manchester  Guardian)  that  British  tinplate 
makers  do  not  make  the  most  of  their  material.  Some  years  ago 
an  energetic  Llanelly  merchant  suggested  the  commercial 
possibilities  of  utilising  tinplate  sheeting  as  a  substitute  for  lead 
packing  in  tea  cases.  The  idea  was  regarded  as  quite  feasible, 
but  nothing  ever  came  of  it.  In  America  metallic  ceilings  are 
popular  and  commercially  remunerative,  but  Canadian  and 
American  manufacturers  have  repeatedly  complained  that  South 
Wales  tinplate  makers  did  not  meet  them  in  the  matter  of 
malleability.  Recently  there  have  been  indications  of  the  trade 
coming  over  here,  and  if  it  does  there  would  seem  to  be  an 
opening  for  a  new  industry,  greatly  to  the  benefit  of  British 
tinplates.  In  any  event,  metallic  ceilings  promise  a  good  colonial 
sale* 
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AN  IMPROVED  28  in.  TRIPLE-GEARED 
SHARER. 

The  annexed  illustration  represents  the  latest  iuijjroved 
28  in.  triple-geared  shaper,  built  by  the  John  Steptoe 
Shaper  Company,  of  Cincinnati,  Ohio.  This  shaper  not 
only  contains  all  the  good  features  of  the  ordinary  shaper 
of  this  type,  but  has  many  special  points  of  convenience 
which  enables  it  to  do  work  in  considerably  less  time  than 
the  old-style  geared  shaper. 

The  extreme  length  of  stroke  is  26  in.,  the  automatic 
cross  feed  29  in.,  the  vertical  adjustment  of  table  IG  in., 
the  feed  of  tool  block  8  in.,  the  length  of  ram  bearing  in 


be  quite  an  improvement  over  the  old-style  way  of 
securing  the  head  with  bolts,  as  it  draws  the  tool  head 
squarely  across  the  face  of  the  ram,  and  will  not  move 
while  ])eing  tightened. 

The  feed  screws  are  ijrovided  with  micrometer  gradua- 
tions, a  very  desirable  feature  for  use  in  cutting  rack 
duplicating  key  seats  and  other  work  of  like  nature.  The 
opening  under  the  ram  will  admit  of  shafts  of  any  length 
(and  up  to  3  in.  diameter)  being  passed  through  the 
column,  and  key  way  cut  at  any  intermediate  point.  The 
belts  are  shifted  by  means  of  a  circular  plate  having 
eccentrical  slots,  which  receive  the  studs  on  the  shifter 
arms.    These  slot-s  are  of  such  form  as  to  shift  one  belt 
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column  32  in.  The  countershaft  is  arranged  to  give  two 
speeds  to  the  machine,  and  should  make  220  revolutions 
per  minute  for  steel,  and  290  revolutions  for  cast  iron. 
The  return  of  the  cutter  bar  is  twice  as  fast  as  its  cutting 
speed,  but  can  be  increased  if  desired.  The  graduated 
swivel  vice  has  steel-faced  jaws,  and  can  be  used  on  the 
sides  as  well  as  on  the  top  of  tahle.  It  -can  also  be 
attached  so  that  the  jaws  will  project  past  either  side  of 
the  table.  It  swivels  to  any  angle,  and  can  be  very  rigidly 
held  in  any  position,  and  opens  lo  lOA  in.,  with  jaw  2  in. 
deep  and  11  in.  wide.  The  table  is  slotted  on  the  top 
and  both  sides.  It  can  readily  be  removed  and  work 
bolted  to  the  slotted  apron,  to  which  the  table  is  attached. 
The  top  of  table  measures  13  in.  by  18  in.,  and  being  slotted 
its  entire  length  affords  a  very  liberal  clamping  surface. 
The  tool  head  can  be  instantly  set  and  very  rapidly  held 
at  any  angle  by  means  of  the  lever.    This  has  proved  to 


before  the  other,  preventing  the  disagreeable  squealing 
of  belts.  By  this  arrangement  the  shifters  are  always 
locked,  so  that  the  belts  cannot  move  them.  This  will  be 
found  of  special  advantage  when  it  is  desired  to  stop  the 
machine  without  stopping  the  countershaft  to  examine  or 
remove  work. 

The  driving  pinion  and  intermediate  gear  are  on  the 
outside  of  the  machine,  permitting  the  use  of  an  extra 
large  gear,  increased  speed  of  pulleys,  and  subsequent  gain 
of  power.  The  cutter  bar  is  driven  by  two  rack  gears  of 
large  diameter  placed  on  opposite  sides  of  the  cutter  bar. 
Kacks  are  of  steel  cut  from  the  solid  bar.  All  flat  bearings 
are  carefully  scraped  to  standard  plates,  ensuring  a.  high 
degree  of  accurac}^  for  all  operations  performed  on  the 
machine.  All  wearing  surfaces  are  provided  with  gibs 
susceptible  of  fine  adjustments.  The  shaft  bearings  are 
unusually  long  and  provided  with  liberal  oil  channels. 
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GERMAN-BUILT  LOCOMOTIVES  FOR  THE 
JAPANESE  RAILWAYS. 

By  the  courtesy  of  the  builders,  we  are  enabled  to 
illustrate  and  briefly  describe  lierewitlh  one  of  a  number 
of  powerful  six-wheeled  coupled  tank  locomotives  which 
have  quite  recently  been  erected  by  the  Hanover  Machine 
Building  Company,  of  Linden,  Hanover — ^one  of  the  best 
known  of  the  German  locomotive  engineering  firms— for 
service  on  the  Nippon,  Tetsudo,  and  Kaisha  line,  otherwise 
known  as  the  Japanese  Railway  Company.  These  engines, 
which  have  been  built  for  the  3  ft.  6  in.  (metre)  gauge, 
have  cylinders  16  in.  diameter,  with  a  stroke  of  24  in.  The 
diameter  of  the  driving  wheels  is  4  ft.  l  in.,  whilst  the 
rigid  wheel  base  of  each  engine  is  13  ft. .  9  in.,  and  the 
total  wheel  base  27  ft.  6  in.  The  working  pressure  is 
1801b.  per  square  inch,  the  grate  area  20'6  square  feet, 
and  the  total  heating  surface  964  square  feet.  Tlie 
engines  weigh,  in  running  order,  55  tons  16  cwt.,  and 
when  empty  43  tons  7  cwt.,  and  are  fitted  with  tanks  each 


the  whole  mass  of  water  in  the  pump  chamber  and  the 
l  ising  main  inert,  and  this  mass  is  suddenly  set  in  motion 
by  the  advance  of  the  plunger.  It  is  clear,  therefore,  that 
severe  shocks  will  occur  where  the  delivery  pipe  is  of 
great  length.  The  above  conditions  exist  where  the  valve 
action  of  the  pump  is  perfect,  but  when  faulty  valves  are 
present  further  shocks  will  be  encountered.  Consider,  for 
instance,  the  effect  of  a  sluggish  closing  of  the  delivery 
valves.  When  the  plunger  has  attained  its  extreme  stroke 
and  begins  to  return,  it  will  be  followed  by  the  whole 
volume  of  water  in  tlie  ri.sing  main,  but  this  motion  will 
only  continue  so  long  as  the  delivery  valve  remains  open. 
When  this  has  closed  the  motion  will  be  suddenly  arrested, 
and  great  shocks  will  be  felt  unless  air  vessels  are  provided. 
In  addition  to  the  actions  just  described,  there  is  the  effect 
of  a  sluggish  action  on  the  part  of  the  suction  valves,  as 
well  as  the  effect  of  a  restricted  suction  passage,  but  enough 
has  already  been  said  to  indicate  the  nature  of  the  shocks 
encountered  by  pumps.  When  these  are  considered,  the 
frequent  fractures  and  breakdowns  which  occur  will  not 
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with  a  capacity  of  16,0U01b.  of  Avater  and  3,5001b.  of  fuel. 
It  is  of  interest  to  note  that  the  entire  contract  for  thirty 
of  these  engines  was  placed  exclusively  with  German  firms, 
the  erection  of  eighteen  of  the  engines  being  entrusted  to 
the  Hanover  Machine  Building  Company,  of  Linden,  and 
Messrs.  Henschel  and  Sons,  of  C'assel,  whilst  the  remaining 
twelve  are  being  built  by  tlie  Berlin  Machine  Company. 


THE    ACTION    OF  PUMPS. 


From  a  hasty  and  superficial  consideration  no  mechanical 
operation  appears  simpler  than  pumping  fluids,  whereas, 
under  some  considerations,  it  requires  most  carefully- 
designed  machinery,  and  a  thorough  grasp  of  all  the  effects 
of  moving  fiuids,  before  the  operation  can  be  successfully 
accomplished.  Referring  in  the  first  place  to  the  suction 
action  of  a  pump,  the  plunger  is  followed  by  a  plug  of 
water  in  the  whole  length  of  the  suction  piping,  and  the 
effect  of  this  water  may  be  likened  to  so  much  dead  weight 
added  to  the  plunger,  the  inertia  of  which  will  be  felt  by 
the  reciprocating  parts  and  the  crank  pin.  This  action 
will  show  that  an  air  vessel  on  the  suction  is  a  very 
necessary  provision  where  the  length  of  suction  pipe  is 
considerable.  Turning  now  to  the  delivery  action,  we 
have,  when  the  pump  is  about  to  comnience  its  stroke. 


appear  to  be  very  mysterious ;  and  this  article  will  have 
served  its  purpose  if  it  will  lead  some  designers  to  realise 
that  pumps  liave  to  withstand  other  stresses  than  those  due 
to  the  mere  statical  head  of  the  fluid. 


A  Ton  in  Shipping. — The  decision  in  the  case  of  the  Mersey 
Dock  Bill  will  further  add  to  the  perplexity  as  to  the  question— 
"  What  is  a  ton  ?  "  in  shipping-.  We  have  already  the  ton  of  net 
register,  the  gross  register  ton,  the  displacement  ton,  and  now, 
by  a  bill  which  has  been  promoted  by  the  river  authority 
■  named,  the  ton  on  which  the  charges  are  to  be  levied  for  that 
port  is  to  be  a  fixed  proijortion  of  the  gross  leg^ster;  or,  at 
least,  the  charge  is  tO'  be  per  net  register  ton,  but  not  less  than 
a  given  proportion  of  the  gross  register.  There  are  also  "  tons  " 
that  are  varied  for  different  navigations,  so  that  the  method 
of  changing  is  not  only  on  a  different  base  at  many  ports,  but 
there  is  also  the  fact  that  the  proportion  of  the  gross  tonnage 
which  is  charged  upon  is  also  varied,  and  thus  the  "ton"  is, 
for  purposes  of  dues  payment,  a  fluctuating  quantity.  Not  only 
is  this  confusing  to  those  interested  in  the  shipping  trade.  The 
shipowner  knows  by  experience  the  charge,  and  tries  to  adjust 
his  freight  to  it;  but  it  is  not  so  well  known  to  the  merchant 
furnishing  the  freight,  and  it  has  its  bearing  on  the  ports.  A 
threat  has  been  made  that,  out  of  the  advance  which  the  new 
method  of  assessing  tonnage  will  give,  there  may  be  tlie  turning 
of  great  lines  from  one  of  the  ports,  so  that  it  will  be  seen 
that  the  change  may  have  many  consequences.  It  does  point 
(says  the  Newcnxfle  Dally  Chronirh-)  to  the  need  for  the  settle- 
ment on  one  basis  of  charges  for  port  services ;  and  it  does  point 

j    to  the  need  for  the  definition  in  the  interests  of  statistics  of 

I    "  what  is  a  toil," 
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POLYPHASE   SUB-STATIONS:  THEIR 
EQJIPMENT  AND  WORKING.* 

By  S.  L.  Peaece. 

Part  I. — 1.  Intkoduction. 

The  supply  of  electrical  energy  over  very  largely  extended  areas, 
either  tor  traction  or  lighting  purposes,  or  both,  has  necessitated 
the  introduction  of  polyphase  systems  of  generation,  trans- 
mission at  high  voltages,  and  tlie  distribution  from  corresponding 
sub-stations  of  low  voltage  direct  or  polyphase  currents.  Again, 
the  difficulty  of  securing  convenient  and  suitable  sites  in  the 
centre  of  the  supply  area  has  driven  some  municipalities  to  put 
down  large  generating  stations  on  the  outskirts  of  their  towns, 
and  in  this  case  some  system  of  high-pressure  transmission  and 
low-pressure  distribution  beconiies  a  necessity.  The  sub-station 
and  its  equipniient  is  therefore  one  of  the  most  important  factors 
in  connection  with  such  a  system,  and  on  its  suitability  success 
will  largely  depend. 

2.  Considerations  Determining  Equipment. 

There  are  several  considerations  which  will  determine  the 
particular  type  of  equipment  to  be  employed,  and  it  is  desirable 
briefly  to  state  these:  — 

(a)  Traction  or  lighting  requirements,  (b)  Frequency  of  the 
system,    (c)  Two  r.  three  phase. 

The  first  of  these  considerations  is  of  great  importance,  as  it 
will  be  seen  hereafter  that  some  equipments  are  more  suitable 
for  the  ever-varying  loads  and  over-loads  jnet  with  in  traction 
work  tlian  for  the  steady  lighting  loads  where  a  constant  pressure 
is  of  prime  importance.  For  "  mixed  "  systems — i.e.,  traction 
and  lighting  combined — it  will  be  necessary  to  consider  such 
equipments  as  will  in  a  measure  combine  both  the  above  points. 

The  second  consideration  will  depend  almost  entirely  on  the 
first.  As  the  frequency  of  a  system  has  such  an  important 
bearing  on  the  capital  cost,  it  is  desirable  wherever  possible  that 
this  should  be  kept  high,  say  from  40  to  50  cycles,  otherwise  the 
main  generators,  transformers,  and  motors  will  become  much 
Vieavier,  and  therefore  more  expensive,  and  at  this  frequency 
"  mixed "  systems  can  be  conveniently  operated.  The  lowest 
frequency  at  which  arc  lighting  can  be  done  satisfactorily  is  about 
42,  and  incandescent  lighting  between  30  and  40.  On  the  other 
hand,  a  low  frequency  of  25  is  desirable  for  the  operation  of 
rotaries,  as  the  difficulties  of  commutation  and  parallel  running 
increase  with  the  frequency. 

The  third  consideration,  viz.,  the  question  of  two  phase 
V.  three  phase,  will  be  decided  on  for  reasons  apart  from  those 
connected  with  the  sub-station.  The  relative  cost  and  efficiency 
of  generating  plant  and  transmission  lines  for  two  or  three 
phase  will  have  to  be  taken  into  account.  It  may  fairly  be  stated 
that  three-phase  generators  are  cheaper  to  build  and  lighter 
than  two  phase,  whilst  their  efficiency  is  equally  good,  if  not 
better.  The  transmission  cables  are  simpler,  as  also  are  the 
switching  devices.  Theoretically  also,  at  anyrate,  a  greater 
power  can  be  transmitted  in  a  three  phase  system  with  a  given 
weight  of  copper  than  on  a  two-phase  system.  As  far  as  the 
machinery  at  tlie  sub-station  is  concerned,  there  is  little  to  choose 
between  two  and  three  phase  where  efficiencies  and  cost  are  con- 
cerned, as  will  be  seen  from  Table  I,  which  is  taken  from  Mr. 
Field's  paper  on  "Systems  for  Feeding  Low  Tension  Networks," 
read  before  the  International  Engineering  Congress,  Glasgow, 
1901.  Takinsr  these  various  points  into  consideration,  there  is 
little  doubt  that  three  phase  is  to  be  preferred,  as  it  is  no  more 
complicated  than  twophase,  has  advantages  in  prime  cost,  eives  a 
better  over-all  efficiency,  and  has  been  adoped  in  the  majority  of 
installations  in  this  country.  The  author  is  aware,  however,  that 
there  are  one  or  two  successful  two-phase  plants  at  work.  In 
these  cases  two  phase  has  probably  been  adopted  owiner  to  a 
system  of  sinele-phase  mains  havinof  previously  existed.  The 
chansre  from  single  phase  to  two  phase  can  be  readily  made,  as 
has  been  done  in  the  case  of  the  Metropolitan  Company,  where 
two-phase  motor  generators  are  used  for  that  part  of  their  system, 
requiring  direct  current.  The  equipment  to  be  considered  in 
this  paper  will  be  of  the  three-phase  type,  with  terminal  voltages 
of  from  5,000  to  10,000. 

3.  Converting  Equipments. 

(a)  Bofary  Cnnverterf:. — ^llio  term  "  rotary  converter "  is 
intended  to  apply  particularly  to  that  type  of  machine  in  which 
the  armature  is  provided  with  but  one  set  of  windings,  the  same 
winding  servingf  to  receive  the  incoming  primary  three  phase 
currents  from  the  slip  rings  at  one  end,  and  delivering  the  direct 
current  on  the  secondary  side  from  the  commutator  at  the  other 
end.  The  voltage  on  the  A.C.  side  between  slip  rings  is  therefore 
{^definite  perecentage  of  the  D.C.  voltasfe,  being  approximately  61 
per  cent  for  three  phase  working  with  three  slip  rings,  70  per 
cent  for  two  phase  with  four  slip  rings,  35  per  cent  for  six  phase 
working  with  six  slip  rings,  and  50  per  cent  for  four-phase  with 

*  Abstract  of  pap'r  read  at  the  Ninth  Annual  Convention  of  the  Incorporated 
Municipal  Electrical  Association,  Derby,  July,  1904, 


four  slip  rings.  [These  values  are  dependent  on  the  pole  width.] 
As  rotaries  must  be  ojjerated  at  low  pressure,  static  transformers 
will  be  required  to  reduce  the  feeder  pressure  before  applying 
to  the  slip  rings  on  the  A.C.  side.  The  outstanding  advantages 
to  be  obtained  from  the  use  of  this  class  of  converter  are  low 
prime  cost,  high  efficiency,  ability  to  stand  overload  limited  only 
by  the  temperature  rise,  small  floor  space  for  a  given  output,  and 
the  high  power  factor  which  can  be  maintained  over  the  system. 
On  the  other  hand,  there  is  a  certain  want  of  stability  which 
manifests  itself  in  sensitiveness  to  variations  in  the  line  voltage, 
causing  difficulty  in  parallel  running,  and  a  tendency  to  hunt  and 
get  out  of  step.  This  want  of  stability  is  more  noticeable  in 
rotaries  built  with  laminated  steel  poles  than  in  those  with  solid 
pole  pieces.  The  regulation  also  is  not  as  flexible  as  in  other 
systems,  and  switch  gear  and  switching  operations  become  some- 
what complicated,  but  for  purely  traction  schemes,  their  high 
efficiency,  and  ability  to  stand  very  considerable  over-loads,  are 
factors  of  great  importance  which  more  than  outweigh  the  dis- 
advantages named.  Although  the  six  phase  connection  for 
rotaries  is  complicated,  there  is  a  considerable  economy  to  be 
gained  in  the  use  of  it — a  fact  which  is  being  recognised  in  the 
latest  installations  in  this  country.  Owing  to  the  distributed 
nature  of  the  tappings  on  the  A.C.  side,  the  heating  of  the 
armature  is  more  uniform,  and  there  is  consequently  a  consider- 
able gain  in  the  output,  since  this  depends  on  the  temperature 
rise.  The  step-down  transformers  may  be  connected  up  either 
"  star "  or  "  mesh."  The  advantage  of  the  latter  method  lies 
in  the  fact  that  should  one  transformer  be  put  out  of  circuit 
through  any  cause,  the  supply  will  not  be  interrupted;  the 
remaining  transformers  will  still  maintain  a  three  phase  supply 
to  the  converter,  which  can  be  run  at  its  full  load  as  long  as  the 
heating  in  the  two  remaining  transformers  does  not  become 
excessive.  "  Star "  connected  transformers  are  cheaper  in  first 
cost,  since  the  pressure  between  the  centre  point  of  the  star  and 
the  ends  of  either  transformer  is  proportionally  less  than  the  line 
voltage.    For  lighting  schemes  with  distribution  on  the  three- 


TABLE  I. 


Type  of  sub-station. 

Cost. 

Efficiency  of  equipment. 

Total 
weight. 

Full  load. 

1  load. 

J  load. 

Three  phjise  rotary  with 
transformers. 

£ 

A.  2,160 

B.  2,560 

91 
92 

89-  75 

90-  5 

86-75 
88 

Tons. 

33 
31 

Two-phase  ditto 

A.  2,240 

B.  2,580 

91 

92 

8975 
90-5 

86-75 

88 

34 
32 

Three-phase  synchronous 
motor  generator. 

A.  2,400 

B.  2,2S0 

89  5 
80-5 

88-25 
85 

82-25 
81-5 

42 
44 

Two-phase  ditto 

A.  2,409 

B.  2,280 

89-5 
86-5 

88-25 

85 

85-25 
81-5 

42 
44 

Three-phase  induction 
motor  geuera*or. 

A.  2,680 

B.  2,260 

89 
85-5 

80 
85 

87-75 
84-5 

84-75 
81-5 

50 
44 

Two-phase  ditto 

A.  2,680 

B.  2,300 

87-75 
84 

84-75 
81 

50 
45 

N.B.— A  and  B  refer  to  different  makers. 
All  the  a\;ove  refer  to  500  k.w.  converter  equipment,  operating  at  25  cyc'es  and 
6,500  volts. 


wire  or  three-phase  system,  there  is  a  distinct  advantage  to  be 
gained  by  the  "  star  "  connection,  since  the  centre  point  can  be 
connected  to  the  middle  or  neutral  conductor  for  balancing  pur- 
poses. It  has  been  pointed  out  previously  that  rotaries  should  be 
operated  at  low  frequencies  of  25  to  30  cycles  per  second  to 
attain  the  best  results.  The  author  believes  that  the  tendency  in 
the  future  will  be  towards  standardising  periodicities  of  25  and 
50.  Where  rotaries  are  being  operated  at  40  to  50  cycles,  it 
would  appear  desirable  to  have  counecti'd  on  the  s.ime  system 
a  proportion  of  induction  motors  which  would  tend  to  act  as 
"electric  dashpots  "  in  the  system,  and  thus  help  to  make  the 
rotary  converters  more  stable  than  they  would  be  in  a  system 
having  nothing  but  rotaries. 

(h)  Si/nrhronoiis  Motor  Generator!!. — This  type  of  equipment 
consists  of  a  synchronous  motor  driving  one  or  more  generators, 
the  whole  constituting  one  complete  and  self-contained  set.  No 
intermediate  transformers  are  necessary,  as  the  line  pressure  is 
brought  straight  on  to  the  terminals  of  the  stator  of  the  motor. 
It  is\sual  to  build  the  motors  of  the  revolving  field  type,  with 
the  exciting  current  led  up  through  slip  rings  to  the  field  coils. 
The  merits  of  this  system  in  which  higher  frequencies  can  be 
employed  are  simplicity  of  operation,  flexibility,  high  power 
factor  in  working,  and  the  fact  that  the  regulation  of  one  direct 
current  side  pressure  is  independent  of  the  a'ltemating  current 
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voltage.  As  compared  with,  rotaries  ,they  are  some  three  to  four 
per  cent  less  efficient. 

(f)  Non-si/yichronovs  Motor  Generators. — This  equipment  differs 
from  the  former  only  in  the  employment  of  non-synchronous 
motors  in  place  of  synchronous  motors,  and  is  the  simplest  type 
of  sub-station  plant  that  could  be  devised.  The  high  pressure 
currents  in  this  case  also  are  led  either  through  choking  coils 
or  direct  to  the  motor,  and  the  starting  up  is  accomplished  from 
the  high  tension  side.  As  with  synchronous  equipments,  the 
regulation  on  the  D.C.  side  is  independent  of  the  A.C.  The 
great  drawback  to  non-synchronous  motors  is  the  comparatively 
low  power  factor  at  which  they  work.  In  order  to  avoid  heavy 
lagging  currents  on  the  system,  the  motors  should  hs  run  well  up 
to  their  full  load.  Lagging  currents  not  only  waste  energy,  but 
pressure  regulation  becomes  exceedingly  difficult  owing  to  their 
demagnetising  effects.  In  every  sub-station  means  must  be  pro- 
vided for  starting  up  from  the  A.C.  side  in  the  event  of  low 
tension  D.C.  not  being  available.  For  this  purpose  the  motor 
generator  with  an  induction  motor  is  specially  useful  owing  to 
the  rapidity  with  which  it  can  be  started  to  enable  a  supply  of 
direct  current  to  be  obtained  for  starting  up  the  synchronous 
sets.  If  the  latter  be  run  with  their  fields  "  stiffened "  or 
slightly  over-excited,  the  heavy  lagging  currents  of  the  induction 
motor  may  in  some  measure  be  compensated  for,  and  the  power 
factor  of  the  system  thereby  improved. 

A  modification  of  the  ordinary  induction  motor  generator  has 
recently  been  brought  forward  by  one  firm  in  this  country  under 
the  name  of  "  motor-converter."  This  combination  consists  of  a 
D.C.  generator  coupled  to  an  induction  motor — ^the  two  machines 
being  electrically  as  well  as  mechanically  interconnected.  H  T. 
currents  at  50  periods  circulate  in  the  stator  windings  of  the 
induction  motor.  Owing  to  the  back  E.M.P.  of  the  D.C 
machine  the  speed  of  the  rotor,  however,  corresponds  to  half 
synchronism  only.  Currents  are  therefore  generated  in  the 
rotor  windings  at  a  periodicity  of  25,  and  these  currents  pass 
into  the  D.C.  armature  by  suitable  cross  connections,  and  are 
there  commutated.  Theoretically  half  the  power  of  the  com- 
bination is  transmitted  through  the  shaft,  and  the  remaining  half 
through  the  electrical  cross  connections.  In  the  first  case  the 
D.C.  machine  acts  as  a  generator;  in  the  latter  case  the  motor 
acts  as  a  transformer,  and  the  D.C.  machine  as  a  generator.  To 
a  certain  extent,  therefore,  this  machine  appears  to  combine  the 
advantages  possessed  by  both  motor  generators  and  rotary  con- 
verters, and  the  practical  results  obtained  therefrom  will  be  of 
considierable  interest. 

The  following  table  shows  the  relative  cost,  efficiency,  floor 
space,  and  power  factor  of  various  sizes  of  the  three  classes  of 
equipment,  (a),  (b),  and  (c). 


Voltage  6,500. 


Feeqtjency  50. 


Asynchronous 
motor 
generators. 

Synchronous 

motor 
generators. 

Rotaries. 

220  k.w. 

220  k.w. 

220  k.w. 

£6"1  per  k.w. 

£5"5  per  k.w. 

£3-8  per  k.w. 

Efficiency  (full  load). . . . 

86  per  cent. 

89  per  cent. 

92  per  cent. 

12ft.  Sin. 

12ft.  Sin. 

7  ft. 

Flour  space   | 

8ft.  Sin. 

8  ft.  5  in. 

7  ft. 

Approximate. 

Approximate. 

Approximate. 

Power  factor  (full  load). . 

92  per  cent. 

Unity. 

Unity. 

Fig.  1  comprises  three  curves  showing  the  apjiroximate  relative 
cost  of  three  types  of  sub-station  equipment. 

(d)  Static  Transformers. — The  distribution  of  polyphase  cur- 
rents at  low  pressure  is  undoubtedly  coming  to  the  front.  There 
are  already  in  this  country  instances  of  new  and  successful  public 
lighting  schemes  on  this  system,  and  a  considerable  demand  is 
springing  up  in  various  towns  for  a  supply  of  three  phase  current 
to  large  works,  more  particularly  in  engiueerlng  and  shipbuilding 
districts.  A  sub-station  of  this  type  has  recently  be3n  put  down 
in  Manchester  for  the  supply  of  three-phase  current  at  200  volts 
to  some  extensive  locomotive  works,  where  it  is  expected  that  the 
ultimate  demand  will  be  approximately  700  k.w. 

It  seems  reasonable  to  suppose  that  the  pres3nt  recognised 
systems  of  converting  A.C.  to  D.C.  will  in  time  be  superseded  by 
one  embodying  direct  transformation  from  high  to  low  pressure. 
When  one  considers  the  increased  capital  involved  in  respect  of 
plant  and  buildings  for  sub-stations  equipped  with  rotaries  or 
motor  generators,  the  increased  labour  costs  for  running  and 
maintenance,  and  the  moderate  all-day  efficiencies  obtained,  it 
would  appear  that  the  polyphase  system  of  distribution  for 
mixed  "  lighting  and  power  schemes  "  has  much  to  recommend  it. 
The  three-phase  motor  is  proving  eminently  satisfactory  where 
speed  regulation  is  not  a  prime  essential,  and  the  difficiilties  even 
in  this  respect  are  not  insuperable. 


Three  types  of  transformers  liave  been  employed  in  the  equip- 
ment of  sub-stations  for  obtaining  efficient  cooling:  — 

(a)  Oil  cooled.  (6)  Forced  draught  ventilation,  (c)  Natural 
draught  ventilation. 

The  transformation  of  polyphase  currents  can  be,  and  more 
frequently  is,  carried  out  by  the  use  of  three  single-phase  trans- 
formers, which  may  be  connected  up  either  "  mesh  "  or  "  star  " 
fashion.  The  advantage  of  using  three-phase  transformers  is  a 
saving  in  copper  and  iron,  resulting  in  a  lower  first  cost;  further, 
their  common  magnetic  circuit  tends  to  reduce  any  variation  in 
the  pressure  between  the  phases,  and  for  this  reason  they  are 
preferable  for  use  on  lighting  circuits. 

The  great  advantage  in  using  the  single  transformer  type  is 
that  breakdown  risks  are  minimised,  and  a  smaller  amount  of 
spare  plant  is  required.  These  points  largely  counterbalance 
the  advantages  attendant  on  the  use  of  three-phase  transformers. 
Transformer  units  should  be  few  in  number,  and  of  as  large  an 
output  as  possible,  since,  although  any  gain  in  efficiency  by  the 
employment  of  large  units  may  be  inappreciable,  simplicity  in 
the  arrangement  of  the  sub-station  and  the  reduction  of  the 
switchgear  required  to  a  minimum  are  important  factors. 
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Either  of  the  two  first  types  (a)  and  (6)  will  give  good  results, 
particularly  if  in  the  former  proper  means  are  taken  with  the 
larger  units  for  securing  the  cooling  of  the  oil  by  circulating 
cold  water  through  it  or  vice  versa. 

The  second  method  has  been  more  generally  used  in  the 
author's  experience.  This  tyj>e  of  transformer  constructed  with 
sub-divided  coils  not  only  keeps  the  transformer  cool  by  allowing 
the  forced  air  to  circulate,  but  renders  it  more  easy  to  insulate 
for  voltages  up  to  10,000  with  perfect  safety.  Forced  draught 
cooling  involves  the  use  of  a  blower,  which  is  usually  driven  by 
a  small  induction  motor  operating  at  low  pressure.  Such  types 
of  transformers  are  capable  of  giving  very  large  outputs  for  their 
weights  and  high  efficiencies.  There  is  always  the  risk  of  break- 
down of  the  induction  motor  to  be  reckoned  with,  a  state  of 
affairs  which  usually  ends  in  the  particular  bank  of  transformers 
being  put  speedily  out  of  commission. 

The  third  type  has  much  to  commend  it,  as  without  a  doubt 
air  blasts,  oil,  or  any  other  cooling  devices  are  somewhat  open 
to  objection.  Given  large  radiating  surfaces  inside  and  out,  com- 
bined with  ample  ventilating  spaces  through  which  currents  of 
fresh  air  can  continually  pass,  this  type  should  give  as  good 
results  as  either  of  the  former. 

The  following  table  gives  the  comparative  cost  for  the  various 
types  of  a  250  k.w.  equipment,  working  at  5,500  volts,  and  50 
periods :  — 


Three-phase 
transformers. 

Three  single-phase 
transforn  ers. 

£  psr  k.w. 

£  per  k.w. 

•8 

1-4 

•V8 

1-17 

•9 

1-S 
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4.  SWITCHGEAB. 

The  author  proposes  to  deal  briefly  with  this  part  of  the  equip- 
ment of  a  sub-station,  which  has  been  very  truly  named  the 
"nerve  centre  of  the  system,"  and  upon  the  high  tension  side  of 
which  the  greatest  care  and  thought  should  be  expended  both  as 
to  the  design  and  general  arrangement,  so  as  to  ensure  safety  and 
reliability. 

Position  of  Boards. — It  will  be  found  convenient  to  place  the 
high  and  low  tension  boards  on  different  galleries,  eitlier  opposite 
to  or  at  I'ight  angles  to  one  another,  but  on  the  same  level,  with 
easy  means  of  communic^ition  between  the  two.  This  arrange- 
ment, besides  having  the  advantage  of  separating  the  high 
tension  and  low  tension  gear,  will  facilitate  the  wiring  up  of  the 
station  and  avoid  any  dangerous  crossings  of  the  cables. 

Tt/pe  of  HiqJi  Tension  Board. — Much  has  been  written  on  this 
somewhat  thorny  subject,  and  the  matter  is  still  to  a  great 
extent  sub  judicc.  Three  distinct  types,  however,  have  come 
within  the  author's  experience,  viz.,  the  flat  board,  the  multi- 
frame,  and  the  cellular  or  compartment  board.  The  former  with 
its  exposed  switches,  fuses,  and  wiring,  etc.,  mounted  some- 
times dangerously  low  down,  and  small  space  provided  at  the 
back,  is  quite  unsuitable  for  high  pressures,  and  is  rarely  seen 
now  in  later  liigli  tension  sub-stations. 

Several  modifications  of  this  type,  however,  are  in  use,  such 
modifications  consisting  in  the  raising  of  the  height  of  the  high 
tension  bus-bars  and  partially  covering  them  in,  live  fittings  of 
any  description  being  exposed  only  at  the  back  and  top,  the  front 
being  absolutely  free  from  any  high  tension  work,  and  instru- 
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ments  mounted  at  the  front  being  worked  off  transformers. 
Examples  of  high  tension  switcliboards  on  these  lines  have  been 
installed  at  the  Central  London  Sub-stations,  and  are  doing  good 
service. 

The  "  M iilii-framc  "  type  of  board  may  be  said  to  represent 
very  largely  the  continental  practice,  and  consists  of  practically 
two  or  more  distinct  frameworks,  the  first  carrying  the  marble 
front  on  which  are  mounted  the  switch  handles  and  instruments 
worked  off  transformers.  The  second  framework  may  be  behind 
or  above  the  former,  thus  forming  a  siecond  gallery.  This  latter 
carries  all  the  high  tension  work.  Ample  passage  ways  are 
provided  all  round,  and  in  addition  all  high  tension  parts  are 
enclosed  in  caging  of  iron  meshing,  with  suitable  doors  which  can 
be  locked  as  required.  This  type  has  the  disadvantage  of  taking  up 
considerable  floor  space,  but  the  possibility  of  attendants  getting 
round  to  the  high  tension  portions  at  the  back  is  not  great,  and 
tlie  boards  are  readily  accessible  for  cleaning  and  repairs  when 
required.  Next  to  safety  should  come  efficiency  and  reliability, 
and  on  these  points  the  multi-frame  board  gives  excellent  results. 

TJii-  "Cellular  and  BacMess"  Type  of  Board. — This  type  of 
board  in  one  of  its  particular  forms  is  well  known  in  this  country, 
and  has  been  most  extensively  used  in  single-phase  systems. 
Its  adaptation  for  two  and  three  phase  working  wdll  be  watched 
with  considerable  interest,  especially  as  in  some  schemes  it  has 
come  into  direct  comparison  with  the  multi-frame  type.  The 
whole  arrangement  of  this  type  of  board  is  too  severely  compact 
for  the  higher  pressures  and  powers,  and  repairs  are  not  easily 
effected  when  required,  but  the  saving  in  floor  space  is  con- 
siderable, which  is  a  consideration  when  sub-station  sites  are 
restricted  in  this  respect. 

Other  types  are  generally  modifications,  combinations,  or 
extension  in  some  form  or  other  of  those  named.  In  some  cases 
the  switchgear  is  sub-divided  into  sections,  occupying  different 
galleries,  or  forming  groups  on  the  -same  gallery.  In  other  cases 
all  the  high  tension  gear  is  remote  controlled,  ojierated  by  hand 
direct  or  auxiliary  relay  apparatus,  either  electrical  or  pneumatic. 

Arrangement  of  Bus-bars. — The  arrangement  of  the  bus-bars 
is  the  first  question  to  decide  when  the  type  of  board  has  been 
settled.  Simplicity  as  far  as  it  is  comjiatible  with  reliability  of 
supply  is  es.sential.  Witli  a  mixed  system  the  author  considers 
that  this  is  fairly  obtained  by  using  one  set  of  bus-bars  for 
lighting  and  another  set  for  traction,  every  feeder  and  every 
machine  being  provided  with  "  change-over "  or  "  selector " 
switches,  BO  that  they  can  be  connected  up  to  either  set  of  bus- 
bars^ In  effect  a  set  of  duplicate  bua-bars  is  thereby  provided. 


Means  can  also  be  provided  if  desired  for  coupling  together  the 
two  set  of  bars  in  the  sub-station,  but  where  it  is  the  the  rigid  prac- 
tice to  keep  the  traction  and  lighting  bus-bars  separate,  it  may  be 
desirable  that  coupling  switches  should  be  provided  at  the 
generating  station  only.  In  the  case  of  a  lighting  'System  only, 
it  is  still  advisable  as  a  stand-by  and  as  a  means  of  isolating  any 
generator  on  to  any  feeder,  that  a  duplicate  set  of  bus-bars  should 
be  provided.  The  iise  of  a  second  bus-bar  has  always  been  found 
invaluable  in  the  testing  of  any  faulty  feeder  or  machine,  as  it 
permits  of  this  being  done  during  the  hours  of  ordinary  supply. 
Such  an  arrangement  of  duplicate  bars  is  in  the  author's  opinion 
preferable  to  the  so-called  ring  systems  with  disconnecting  links. 
For  these  reasons  the  extra  capital  cost  involved  will  be  well 
repaid  by  the  increased  reliability  and  efficiency  of  working. 

Tlie  question  of  "  fusing "  or  not  fusing  is  one  that  is  still 
much  debated.  If  fuses  be  decided  on,  then  two  conditions  may 
be  laid  down  as  essential: — • 

1.  They  must  open  circuit  cleanly  and  without  enabling  a  rise 
in  potential  to  take  place. 

2.  They  should  be  situated  on  a  gallery  or  in  a  basement  alone; 
in  short  they  should  be  severely  isolated  from  the  rest  of  the 
high  tension  gear,  where  in  the  event  of  failure  of  action  the 
damage  is  confined  to  a  comparatively  small  area. 

They  should  also  be  in  duplicate. 

It  may  safely  be  stated  that  excessive  rises  in  pressure  on 
interrupting  the  circuit  are  not  experienced  with  oil-break  fuses, 
but  wliether  this  or  the  ordinary  type  be  adopted,  the  employment 
of  spark  gaps  in  addition  on  the  system  is  to  be  recommended,  as 
the  additional  expense  is  trifling.  Someone  has  truly 
said  that  fuses  arc  very  good  things  to  do  without,  and  from 
the  author's  recent  experience  he  is  inclined  to  the  conclusion 
that  fuses  are  not  to  be  relied  on  in  extra  high  pressure  work,  and 
that  the  substitution  of  an  "  over-load "  oil-break  automatic 
switch  with  time  limit  and  mechanical  or  electrical  control  attach- 
ment will  give  the  best  results.  Such  an  arrangement  should 
be  fitted  to  each  high  tension  machine  in  the  sub-station,  the 
high  tension  feeder  ends  being  connected  straight  on  to  the  bus- 
bars, and  controlled  by  automatic  oil  circuit  breakers  of  the 
over-load  type  at  the  power  house  end  only.  In  some  cases 
reverse  current  circuit  breakers  have  been  fitted  on  the  feeders 
at  the  sub-station  ends  to  ensure  continuity  of  supply  in  the 
event  of  a  short  circuit  occurring  on  any  one  feeder. 

For  the  protection  of  high-tension  over-load  circuit  breakers  in 
the  event  of  a  feeder  breaking  down,  and  to  ensure  their  reliable 
working,  the  arrangement  shown  in  fig.  2  has  been  adopted  in 
one  or  two  systems  in  America,  and  is  to  be  used  on  the 
Metropolitan  District  Railway,  London.  Between  the  centre 
point  of  the  star  winding  of  the  main  generator  or  the  sub- 
station converters  and  the  earth  bar,  a  resistance  is  inserted  which 
will  only  carry  four  times  the  full  load  current  of  the  machine. 
As  three-core  feeder  cables  rarely  break  down  between  cores,  but 
generally  to  earth,  the  amount  of  current  passing  can  only  with 
this  arrangment  equal  four  times  the  full  load  current  of  the 
generator. 

Si/nrltrortisinq. — The  tendency  appears  nowadays  to  be  in  the 
direction  of  synchronising  at  the  line  voltage.  There  appears  to 
b?  little  to  recommend  this,  and  it  certainly  is  desirable  on  the 
grounds  of  safety  to  work  off  low  tension  synchronising  bus- 
bars. 

Cable  Charging  Gear. — The  question  of  the  advisability  of 
providing  cable  charging  apparatus  is  another  moot  point.  The 
autlior  believes  that  in  the  majority  of  cases  there  is  probably 
no  need  for  this  provision,  and  he  would  instance  the  Central 
London  and  Glassfow  equipments  with  high-tension  feeders  some 
four  or  five  miles  in  length.  The  American  practice  is  decidedly 
opposed  to  the  instalment  of  this  apparatus,  and  there  is  hardly 
a  power  station  in  the  States  to  be  found  so  equipped.  It  would 
be  o\xi  of  place  somewhat  to  consider  the  pros  and  cons,  of  the 
question  in  this  paper,  or  of  the  various  types  used,  viz. :  (1) 
separate  motor  generator  forming  the  cable  charger;  (2)  water 
resistance;  (3")  the  "Partridge"  arrangement,  involving  the 
employment  of  a  three-phase  transformer,  the  primaries  being 
connected  in  series  with  the  three-core  cables,  and  the  secondaries 
connected  up  to  a  non-inductive  resistance. 

High-tension  switchgear  apj>ears  to  be  passing  through  a 
transition  stage,  designs  seem  to  be  changing  almost  every  year, 
and  notliing  can  be  called  standardised  in  this  direction. 
Probably  the  design  of  the  future  will  be  one  that  combines  the 
cellular  or  compartmental  arrangement  with  remote  control. 
{To  he.  continved.) 


Electricity  and  Mineral  Railways. — The  report  of  the 
Barry  Railway  Company,  issued  on  July  28th,  states  that  the 
directors  have  had  before  them  the  question  of  the  electrification 
of  the  line,  and  have  s"nt  a  committee  to  inspect  lines  worked  by 
electricty.  After  careful  consideration  thcy  have  come  to  the 
conclusion  that  "  under  present  conditions  the  application  of 
electrical  power  to  railways  which  deal  with  a  heavy  mineral 
traffic  is  irojjracticable."  They  have,  however,  let  a  contract  for 
two  motor  coaches,  which  they  think  can  work  economically  on 
parts  of  the  Barry  line. 
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ROPE  DRIVING. 


The  question  of  jjower  transniissiou  is  one  of  first  import- 
ance to  all  users  of  power.  However  economically  the 
power  may  be  developed,  if  the  system  of  transmission  be 
costly  or  imsatisfactory  a  very  great  loss  is  bound  to  come. 

Owing  to  its  tendency  to  slip,  and  the  liability  to  total 
stoppage  in  case  of  a  breakdown,  transmitting  power  by 
flat  befts  is  not  at  all  suitable  for,  say,  the  main  drive  in 
a  laro-e  engineering  works,  the  main  drive  of  a  cotton  mill, 
or  for  driving  a  large  colliery  fan.  Spur  gearing  is 
theoretically  the  most  exact  method  of  transmitting 
velocity  ratios,  yet  its  practical  working  is  accompanied 
by  so  many  disadvantages  that  very  few  large  drives  have 
been  designed  with  spur  gearing  during  the  last  ten  or 
fifteen  years.  Kope  drivmg  offers  many  advantages  over 
spur  gearing :  changes  of  speed  or  variations  of  power  in 
any  section  can  be  more  easily  effected,  breakdowns  are 
less  frequent,  seldom  involving  a  total  stoppage  of  plant, 
and  can  be  more  cheaply  and  quickly  repaired.  Cases 
where  ropes  have  suddenly  broken  are  few  in  immber,  the 
risk  in  this  respect  being  reduced  to  a  minimum  by  the 
fact  that  any  defect  in  a  rope,  arising  from  wear  or  other 
cause,  will  show  itself  long  before  the  point  of  danger  is 
reached. 

In  engineering  works  there  is  a  large  field  for  the 
utilisation  of  rope  driving,  whilst  in  collieries,  during  recent 
years,  rope-driven  fans  have  become  very  jiopular. 

It  is,  however,  in  connection  with  textile  factories, 
perhaps,  that  rope  driving  has  found  its  gre<atest  sphere  of 
usefulness.  What  could  be  more  eff'ective  or  more  econo- 
mical than  the  driving  of  a  modern  spinning  mill,  with 
the  rope  race  through  the  centre  of  the  mill,  and  every 
room  driven  by  ropes  direct  from  the  engine,  thus  avoiding 
altogether  the  expensive  upright  shaft  and  bevel  wheels  of 
twenty  years  ago? 

Wliere  rope  drives  are  not  as  successful  as  they  might 
be,  there  is  generally  a  •  fault  either  in  design  or  con- 
struction, and  this  leads  us  to  consider  a  few  of  the  points 
conducive  to  successful  rope  driving.  Our  first  attention 
is  claimed  by  the  pulleys. 

Pulleys. — Pulleys  should  be  as  large  as  possible.  A  good 
rule  is  that  no  pulley  be  less  than  thirty  times  the  diameter 
of  the  rope.  The  inteiiial  compression  caused  in  the  rope 
by  bending  quickly  around  a  small  pulley  very  quickly 
breaks  it  up. 

Grooves  for  Main  Driving. — Each  engineer  may  have 
his  own  peculiar  shape  of  groove,  and  there  is  now  almost 
a  uniformity  in  shape.  Grooves  for  main  driving  should 
not  be  a  perfect  V  shape,  because  the  rope  after  working 
for  a  time  would  become  wedge-shaped,  and  lose  power  in 
consequence.  An  angle  of  either  40  deg.  or  45  deg.  is  to 
be  recommended,  the  latter  preferable. 

Forward  and  Backward  Driving. — The  slack  or  idle 
side  of  ropes  should  be  the  top  side,  with  the  driving  side 
at  the  bottom.  In  this  way  the  arc  of  contact  on  the 
driven  pulley  is  considerably  increased  by  the  sag  of  the 
rope.  This  is  known  as  forward  driving.  Under  the 
reverse  conditions,  known  as  backward  driving,  there  is  a 
tendency  for  the  ropes  to  hang  off  the  pulleys,  thus 
lessening  the  grij},  and  reducing  the  power  the  ropes  will 
transmit. 

Thickness  of  Eopes. — ^To  decide  the  most  suitable 
diameter  of  rope  for  a  drive,  many  points  have  to  be  taken 
into  consideration,  the  chief  being  the  diameter  of  pulleys 
that  can  be  used.  If  the  jjuUeys  are  to  be  less  than  3  ft. 
diameter,  then  the  ropes  should  not  exceed  1|  in.  diameter. 
For  pulleys  with  a  diameter  of,  say,  5  ft.,  ropes  If  in. 
diameter  are  most  generally  used.  It  should  be  said  here 
that  it  is  important  that  when  new  the  ropes  should  be  a 
full  fit  for  the  groove.  All  ropes  reduce  in  diameter  during 
work,  and,  if  the  groove  will  admit  it,  this  should  be 
provided  for  by  putting  in  ropes  about  J  in.  diameter 


thicker  than  the  grooves  are  specified  for.  This  applies 
with  force  to  drives  to  dynamos  and  from  motors,  as  the 
load  is  variable,  and  at  times  very  heavy. 

Slijiping  of  Ropes. — A  frequent  cause  of  slipping  is  the 
overloading  of  the  drive,  such  overloading  being  often 
caused  by  a  tight  bearing  or  a  shaft  being  out  of  level. 
If  a  rope  be  made  very  tight  its  gripping  force  is  increased, 
but  its  life  may  be  shortened  in  conse(iuence  on  the  strain. 

Power  Trans7nitted. — ^Nothing  wears  out  a  .rope  more 
than  having  too  much  work  to  do.  The  power  a  rope  will 
transmit  depends  upon  the  speed,  the  following  being  the 
highest  powei  s  it  is  advisable  to  put  on  ropes  at  their  best 
speed,  say  4,000  ft.  per  minute :  — 

Diam.  of  ropes  iu  ius.    1  1|    Vi,    U    i§    IJ    U  2 

H.l\  per  rope    1.5    19    21    29    34    40    47    &4  61 

In  any  case  it  is  advisable  to  allow  a  small  working  margin. 

Mounting  or  Bouncing  of  Ropes. — This  will  sometimes 
occur  through  the  ropes  being  too  slack,  but  very  fre- 
quently the  caus-e  is  that  the  grooves  of  the  driving  pulley 
are  not  of  the  same  pitch  as  the  grooves  of  the  driven 
pulley.  If  it  is  not  possible  to  remove  the  actual  cause  of 
the  trouble,  tightening  the  ropes  will  sometimes  prevent 
them  mounting.  Wliere  it  is  found  impossible  to  prevent 
the  ropes  leaving  tljie  groove  by  any  other  means,  a  kind 
of  comb  or  grid  arrangement  is  sometimes  fixed  up.  This 
is  generally  made  of  hard  wood,  the  spindles  corresponding 
to  the  pitch  of  the  grooves,  and  when  it  is  fixed  at  a 
reasonable  distance  from  the  driven  pulley  it  makes  it 
practically  impossible  for  the  ropes  to  leave  the  grooves, 
and  yet  gives  them  much  more  freedom  than  would  a 
carrier  pulley.  Bouncing  ropes — that  is  where  the  ropes 
set  up  a  surging  up  and  down  motion — are  occasionally  met 
with.  The  cause  of  this  may  either  be  in  the  source  of 
power,  or  in  the  work  itself.  When  the  source  of  power 
is  a  gas  engine,  and  the  fly  wheel  runs  with  a  jerky  motion, 
the  ropes  have  a  tendency  to  bounce.  It  is  then  necessaiy 
to  keep  the  ropes  tight,  and  the  grid  described  above  may 
be  of  service. 

The  Driving  Rope. — ^Having  now  considered  a  few  of 
the  jjoints  in  connection  with  rope  driving,  we  come  to 
consider  the  most  suitable  type  of  rope  for  the  work.  In 
the  early  days  of  rope,  driving  ropes  made  from  manilla 
hemp  and  Russian  hemp  were  used,  but  with  indifferent 
success,  and  to-day  cotton  is  almost  invariably  employed. 
This  material  is  much  more  flexible  than  hemp  of  any  kind, 
and  it  has  also  less  stretch.  One  of  the  best-known  driving 
ropes  is  the  Lambeth  Cotton  Driving  Rope,  as  made  by 
the  firm  of  Thomas  Hart,  Blackburn.  Results  of  tests  by 
Messrs.  D.  Kirkaldy  and  Sons  at  their  testing  house, 
London,  show  that  this  rope  with  a  load  of  1,760  lb. 
stretched  only  2'80  per  cent,  or  only  about  one-third  the 
stretch  of  other  cotton  driving  ropes  tested  under  the  same 
conditions.  In  the  construction  of  this  rope,  each  strand 
is  covered  spirally  with  ten  twisted  cords  of  cotton  yarn, 
which  serve  as  a  protecting  envelope  to  the  inner  strand, 
the  stress  being  borne  entirely  by  the  inner  core  of  each 
strand,  and  the  friction  by  the  outside  threads. 


Canadian  Iron  and  Steel  Bounties. — The  Canadian 
Government  is  taking  action  to  further  assist  the  manufacturers 
of  steel  rods  in  the  Dominion.  At  present  they  have  a  bounty 
for  such  rods  as  are  made  for  use  in  Canada,  but  as  these  con- 
stitute a  small  proportion  of  the  total  manufacture  possible  by 
the  plants  available,  makers  have  been  unable  to  meet  United 
States  competition  even  in  Canada.  If  they  could  keep  their 
mills  rujining  at  full  pressure  tlie  average  cost  would  be  lower. 
The  Government  are  introducing  a  bill  so  that  the  bounty  will 
be  payable  on  all  rods,  whether  made  for  home  or  export.  There 
is  no  import  duty  on  rods  or  common  gauges  of  wire.  While 
on  the  subject  of  bounties,  it  may  be  stated  that  a  return  has  been 
issued  showing  the  monthly  payments  to  the  Dominion  Steel  and 
Iron  Company.  These  show  severe  fluctuations.  In  one  month 
in  1902  the  total  reached  J20,CH)0;  but  in  January  last  year  high 
water  was  reached  with  .£108,800;  April  dropped  to  ^30.C00; 
June  to  je38,.500;  August  to  ^615, 000;  and  there  was  a  steady 
decrease  to  the  i;4,150  of  February  last.  Since  then  there  has 
been  a  slight  recovery  to  ^£8,200. 
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THE  SOCIETY  OF  ENGINEERS. 

A  HIGHLY  interesting  visit  was  made  by  the  members  of  the 
Society  of  Engineers,  on  Wednesday,  July  27th,  1904,  to  the 
Shipbuilding  and  Engineering  Works  of  Messrs.  Yarrow  and 
Company,  at  Poplar,  where  they  witnessed  the  building  and 
engineing  of  light-draught  high-speed  craft  of  all  kinds,  notably 
torpedo  boats,  destroyers,  and  light-draught  gunboats. 

The  yard  has  an  area  of  about  11  acres  with  a  river  frontage 
of  about  700ft.  The  main  workshop  consists  of  four  bays,  each 
360  ft.  in  length.  There  are  two  engineers'  shops,  50  ft.  and 
36ft.  wide  respectively;  a  light  machiue  shop,  a  heavy  machine 
shop,  a  pattern  makers'  and  a  joiners'  shop,  together  with  a 
large  boiler-makers'  shop  and  an  extensive  shipbuilding 
department.  At  the  entrance  to  the  works  is  a  fine  suit^'  of  offices, 
including  a  large  well-lighted  drawing  office.  Besides  having 
perfect  water  communication,  Messrs.  YaiTow's  establishment  is 
connected  with  the  railway  system  of  the  country  by  means  of  a 
line  which  passes  round  the  works,  with  extensions  into  all  the 
shops. 

Electrical  driving  has  been  adopted  in  the  works,  the  main 
motive  power  being  supplied  by  three  Belliss  and  Morcom  com- 
pound-condensing engines,  which  drive  three  Parker  dynamos 
direct,  eacli  dynamo  being  capable  of  an  output  of  131)  amperes 
at  210  volts.  Steam  is  supplied  by  three  Lancashire  boilers. 
Over  the  boiler  house  is  a  cast-iron  tank  in  which  is  a  Ledward 
evaporative  condenser.  The  drainage  from  the  main  roofs  is 
collected  in  the  tank  and  is  used  for  condensing  purjioscs,  an 
economy  in  the  use  of  the  town  water  thus  being  effected. 

Most  of  the  machine  tools  in  the  various  shops  are  of  the 
latest  pattern  and  are  placed  in  groups,  each  line  of  shafting 
being  driven  by  its  own  motor.  The  shafting  is  3  in.  in  diameter 
and  runs  a,t  140  revolutions  per  minute.  The  larger  machines 
which  are  not  continuously  at  work  are  driven  by  independent 
motors.  The  shops  are  fitted  throughout  with  electric  travelling 
cranes  made  by  Messrs.  Adamson.  The  air-compressing 
machinery  is  also  driven  electrically,  a  very  complete  pneumatic 
system  being  laid  down  throughout  the  works.  There  are 
arrangements  for  delivering  compressed  air  on  board  vessels  in 
course  of  construction  on  the  river  bank.  The  principal  tools 
are  fitted  with  pneumatic  hoists.  There  is  also  a  complete 
installation  of  hydraulic  plant  which  has  been  specially  designed 
for  the  construction  of  the  Yarrow  water-tube  boiler.  Electric 
lighting  is  partially  used  in  the  establishment,  the  current  being 
produced  by  the  same  dynamos  that  supply  power;  the  circuits, 
however,  are  kept  separate.  The  shops  are  all  heated  by  steam 
which  is  taken  from  the  main  boilers,  and  the  various  depart- 
ments are  all  in  telephonic  oommunication.  These  new  works, 
which  give  employment  to  about  1,200  men,  are  of  such  capacity 
and  so  advantageously  arranged  that  Messrs.  Yarrow  are  enabled 
to  carry  out  on  the  same  premises  nearly  the  whole  of  the 
operations  connected  with  the  building  and  engineing  of  the 
vessels  they  construct.  The  whole  of  the  plant  and  machinery 
is  of  the  newest  type  and  so  laid  down  and  arranged  that  they 
afford  every  facility  for  convenience  in  the  execution  of  work 
and  punctuality  in  its  delivery. 

A  number  of  boats  of  various  types  in  all  stages  of  construction 
were  in.spected  by  the  visitors.  Amongst  the  smaller  craft  a  very 
successful  type  of  boat  is  now  being  built.  She  is  75  ft.  long  by 
9  ft.  3  in.  beam,  and  with  steam  up  has  a  draught  of  11  in.  with 
a  speed  of  10  miles  an  hour.  The  propeller  is  carried  in  a 
tunnel,  and  there  is  a  special  arrangement  by  which  the  efficiency 
of  the  propelling  machinery  is  maintained  at  various  loaded 
draughts,  instead  of  at  one  designed  draught  only,  as  hitherto. 
There  are  at  the  present  time  about  twelve  vessels  being  built  on 
this  princijDle;  four  of  these  are  protected  gunboats  for  the 
Brazilian  Government,  120  ft.  long  by  20  ft.  beam,  carrying  two 
6-pounders,  five  Maxims,  and  one  howitzer,  whilst  three  others 
are  protected  armed  launches.  The  firm  have  recently  built  11 
protected  gunboats  of  shallow  draught,  and  have  lately  delivered 
two,  one  for  the  Japanese  Government  just  before  the  outbreak  of 
the  war,  and  one  for  the  British  Government.  These  are  160  ft. 
long  by  24  ft.    6  in.    beam;    they   carry    mountings    for  two 


6-pounders  and  si.x  Maxims,  and  have  a  draught  of  water  of 

2  ft.  2  in.  and  a  speed  of  15  miles  an  hour. 

A  large  stern-wheel  steamer  is  just  being  despatched  for  the 
Amazon  Steam  Navigation  Company.  She  is  168  ft.  in  length 
over  all  by  31  ft.  beam,  and  is  designed  to  run  on  a  draught  of 

3  ft.  6  in.,  fully  laden,  carrying  about  190  tons  of  cargo  and 
passengers.  A  complete  system  of  cranes  and  winches  is  provided 
for  dealing  with  the  cargo,  whilst  for  the  passengers  a  complete 
set  of  state  rooms,  dining  rooms,  bath  rooms,  and  offices  is 
provided  on  the  upper  deck. 

Messrs.  Yarrow  have  also  in  hand  a  turbine-driven  torpedo  boat 
152  ft.  long  by  15  ft.  3  in.  beam.  This  vessel  is  launched,  and 
has  undergone  some  very  successful  experimental  trials  in  which 
the  merits  of  its  special  arrangement  were  clearly  proved.  This 
ai-rangement  consists  in  employing  both  turbine  and  recipro- 
cating machinery  for  propulsion,  a  set  of  triple-expansion  engines 
of  power  sufficient  for  cruising  purposes  being  fitted,  while  a 
turbine  engine  on  each  side  provide  full-speed  power.  The 
advantages  of  both  systejns  are  thus  obtained  as  required,  viz., 
economy  of  fuel  when  cruising,  and  machinery  suitable  for  high 
speed  at  full  power.  This  vessel  develops  over  2,000  I.H.P.,  and 
attains  a  speed  of  25  knots.  It  is  designed  to  carry  three  18  in. 
torpedo  tubes  and  two  quick-firing'  guns. 

A  large  number  of  destroyers  have  been  built  at  these  works 
for  the  Japanese  Government,  and  nine  of  these  have  been  in 
very  active  service  during  the  recent  attacks  on.  Port  Arthur. 
Messrs.  Yarrow  have  had  highly  satisfactory  reports  from  the 
Japanese  Government  as  to  their  efficiency  and  behaviour  at  sea. 
It  is  stated  that  not  one  of  these  vessels  has  required  to  go  into 
dock  for  repairs  since  the  commencement  of  the  war.  They  are 
220  ft.  long  by  20  ft.  6  in.  beam,  and  carry  two  torpedo  tubes  on 
deck,  one  12-pounder  quick-firing  gun,  and  five  6-pounder8.  They 
are  built  of  high  tensile  steel,  wluch  enables  the  firm  to  con- 
struct vessels  so  light  as  to  be  able  to  maintain  31  knots,  carrying 
a  load  of  35  tons,  with  comparative  ease,  although  completely 
fitted  in  all  respects  for  naval  service.  Their  full  speed  is  also 
obtained  with  a  very  low  consumption  of  fuel,  viz.,  19  lb.  per 
I.H.P.  and  under  IJ  in.  of  air  pressure.  Within  the  last  four  years 
30  torpedo  boats  of  the  152  ft.  type  were  also  delivered.  These  were 
built  for  the  Japanese,  Austrian,  Dutch,  and  Chilian  Govern- 
ments. 

The  Yarrow  water-tube  boiler,  which  is  now  familiar  as  an 
efficient  steam  raiser  has  steadily  been  growing  in  favour  for 
cruisers  and  battleships  in  the  British  and  other  navies,  and  the 
visitors  saw  twenty  of  these  boilers  being  constructed  in  the 
works.  They  weigh  about  30  tons  each,  and  will  develop  over 
l,0a)  I.H.P.  These  are  for  H.M.S.  Warrior,  and  are  a  very 
fine  sample  of  the  latest  type  of  rapid  steaming  boiler.  Other 
vessels  at  present  building,  notably  H.M.S.'s  Achilles,  Natal,  and 
Cochrane,  are  also  being  fitted  with  similar  sets  of  boilers. 

The  first  of  the  trials  of  the  Medea — which  is  fitted  with  the 
Yarrow  boiler — lately  completed  by  the  Admiralty,  showed  such 
a  low  coal  consumption  that  the  authorities  hesitated  to  accept 
the  results  until  a  series  of  exhaustive  trials  with  inexperienced 
stokers  on  long  voyages  had  been  made.  These  trials,  however, 
have  only  confirmed  the  economical  qualities  of  the  boiler,  the 
coal  working  out  at  1'9  lb.  per  I.H.P.  These  results  have  been 
further  confirmed  by  the  trials  of  four  destroyers  just  delivered 
to  the  British  Admiralty,  the  fuel  consumption  having  been 
officially  determined  at  2-06  lb.,  1-77  lb.,  1-65  lb.,  and  1'57  lb.  per 
I.H.P.  at  full  power.  These  destroyers  are  225  ft.  long  and 
indicate  7,500  H.P.  They  carry  two  deck  torpedo  tubes,  one 
12-pounder  on  top  of  the  conning  tower,  and  four  6-pounders  on 
deck.  They  have  a  displacement  of  about  600  tons  and  were 
completely  fitted  ready  for  commission  before  leaving  the  yard. 

After  their  inspection  the  visitors  were  entertained  at  afternoon 
tea  by  Messrs.  Yarrow  and  Company,  to  whom  the  cordial  thanks 
of  the  society  were  given  by  the  president  for  a  highly  interesting 
and  instructive  visit. 


Sixty  members  of  the  Conventry  Engineering  Society  paid  a 
visit  to  the  works  of  Messrs.  Willans  and  Robinson,  Rugby,  on 
July  25th. 
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THE    METAL  MARKETS. 

July. 

Pig  Iron. — Trade  continued  slow,  but  prices  remained 
fairly  firm.  Cleveland  No.  3  g.m.b.  was  quoted  by 
makers  at  43s.  per  ton  towards  the  close  of  the  month. 
The  exports  of  pig  iron  from  the  Cleveland  district  during  the 
first  half  of  the  present  year  totalled  548,001)  tons,  and  is  13J 
per  cent  below  the  figure  for  the  corresponding  p  riod  of  If  st  year. 
The  ascertained  price  of  Cleveland  pig  iron  for  the  last  quarter  is 
43s.  l'19d.,  and  the  wages  of  blast-furnace  men  will  therefore  be 
raised  from  12J  per  cent  above  the  standard  to  ISf  per  cent.  The 
previous  quarter's  price  was  42s.  3'97d.  Quotations  for  other 
grades  of  Cleveland  iron  towards  the  close  of  the  month  were: 
No.  1,45s.;  No.  4  foundry,  42s.  6d.;  No.  4  forge,  429.;  mottled, 
41s.  6d.;  and  white,  41s.  3d.  per  ton.  At  Gla!!gow  business  was 
dull.  Per  some  considerable  time  past  a  movement  has  been  on 
foot  with  a  view  to  the  introduction  of  a  new  form  of  contract 
for  dealing  on  the  warrant  market,  and  at  a  special  meeting  of 
members  of  the  "  ring  "  the  proposals  were  agreed  to  after  a 
good  deal  of  discussion.  Tlie  new  contract  form  is  for  standard 
foundry  pig  iron,  and  does  not  in  any  way  interfere  with  the 
present  style  of  dealing  in  Scotch,  Cleveland,  and  hematite,  but 
is  an  additional  contract  form,  under  which  all  classes  of  iron — 
foreign  and  domestic,  with  the  exception  of  hematite — ^can  be 
dealt  in,  provided  they  come  up  to  the  standard  of  foundiy  pig 
iron.  Analytical  tests  will  be  applied  to  the  iron  before  it  is 
admitted  into  store,  and  it  is  contended  that  under  the  new  form 
buyers  will  be  protected  against  inferior  iron.  It  is  expected 
that  the  London  Metal  Exchange  will  adopt  the  same  new  form 
of  contract.  Prices  for  Scotch  makers'  special  brands  are  tending 
lower,  some  quotations  late  in  the  month  being  as  imder:  — 


Carubroe  . . 

Clyde  

Langluau  . . 
Gaitslierrie 
Summerlee 
Cultness. . . . 


No.  1  iron. 


s. 

d. 

d. 

52 

6 

4!) 

0 

56 

6 

50 

6 

66 

0 

54 

6 

57 

0 

51 

0 

58 

0 

51 

0 

C6 

0 

55 

6 

No.  '6  iron. 


All  the  above  delivered  at  Glasgow. 


Gleugamock,  at  Ardrossau  

Egliuton,  at  Avdrossan  or  Troon 

Dalmelliugton,  at  Ayr  

Shotts,  at  Leith  

Carron,  at  Grangemouth  


57  0 
51  0 
51  0 

58  0 
58  0 


50  0 

49  0 

48  0 

52  6 

52  0 


The  daily  settlement  prices  for  the  three  classes  of  pig  iron  on 
the  London  market  changed  very  little  tlirougliout  the  mouth, 
Scotch  remaining-  unchanged  at  51s.  9d.,  Cleveland  fluctuating 
between  42s.  3d.  and  43s.  lid.,  and  hematite,  after  a  temporary 
drop  from  53s.  to  52s.  lOid.  on  the  7th  to  the  11th,  was  s-'b- 
sequently  officially  quoted  at  53s.  per  ton  up  till  the  end  of  the 
month.  The  stocks  of  pig  iron  in  the  public  stores  on  the  1st  of 
the  month  and  on  the  28th  were  as  under: — ■ 

Public  Stores  Stocks  op  Tig  Iron. 


July  Ist. 

July  JStb. 

Tons. 

Tons. 

Connal's,  at  Glasg  iw  ...  . 

9,565 

9,565 

Connal's,  at  Middlesbrough          .  . . 

80,472 

79,641 

Connal's,  at  Middlesbrough,  hematite   

300 

900 

Hematite,  West  Coast  .... 

14,413 

16.390 

To'a's  

104,750 

100,496 

Aggregate  itoreise,  1,746  tons. 


Manufactured  Iron  and  Steel. — In  finished  iron  and  steel  the 
outlook  shows  very  little  improvement.  The  demand  for  railway 
material  is  quieter  than  it  has  been  for  some  time,  and  keen 
competition  is  therefore  experienced,  but  heavy  sections  remain 
nominally  at  £i  lOs.  per  ton.  The  following  arc  recent  market 
quotations  at  Middlesbrough,  but  they  arc  only  nominal,  most  of 
the  little  business  now  doing  being  at  lower  figures:  Ui'at  iron 
bars,  ii6  12s.  6d. ;  common,  JcG  2s.  6d. ;  iron  ship  plates, 
£6  7s.  6d. ;  iron  ship  angles,  .£6  2s.  6d. ;  steel  ship  plates, 
£5  12s.  6d. ;  steel  ship  angles,  £5  5s.;  steel  boiler  plates,  £7; 
steel  joists,  £o  5s.;  all  less  the  usual  2^-  per  cent  discount.  The 
prices  at  present  being  paid  for  old  material  in  this  district  are  : 
Heavy  steel  scrap,  50s.  to  52s.  6d.  ])et  ton ;  heavy  iron  scrap, 
51s.  6d.;  and  light  scrap,  both  iron  and  steel,  25s.  per  ton.  At 
Glasgow,  German,  and  American  steel  billets  arc  being  oft'cred 
at  about  i;4  Is.  6d.  per  ton,  while  home  producers  are  asking 
10s.  per  ton  more.  In  South  Shropsliire  steel  billets  are  quoted 
£i  OS.  to  ^64  10s.,  for  Besemer;  and  <£4  10s.  to  i4  15s.  for 
Siemens.  Common  unmarked  iron  bars  in  this  district  are 
obtainable  at  £5  15s.  to  ^6 ;  and  mild  steel  'jars  at  £6  to  £G  5s. 
per  ton.  Best  marked  iron  bars  remain  at  £8,  witli  si'cond 
grades  at  £7 ;  girder  plates  fetch  £o  17s.  6d.  to  £6,  and  girders, 
£5  15s.  to  ^6  5s.  At  a  meeting  of  the  galvanised  iron  tr.ide  held 
at  Birmingham  on  the  14th,  it  was  announced  that  the  shipments 
for  the  first  six  months  of  this  year  showed  an  increase  of  over 
16,00:)  tons  as  compared  with  the  corresponding  period  of  the 
previous  year,  and  that  the  shipments  for  June  were  upwards 
of  33,000  tons,  which  was  nearly  a  record.  The  chief  markets  at 
present  are  India,  Australia,  and  the  Argentine.  Trade  with 
South  Africa  has  fallen  oft',  and  the  home  trade  continues  poor. 
Galvanised  corrugated  sheets  of  24  gauge  are  £10  to  .£10  5s.  per 
ton  delivered  in  Liverpool,  and  26  gauge  packed  in  boxes  ^612  10s. 
The  accountants'  return  published  at  Birmingham  on  the  28th 
showed  that  the  total  output  of  all  descriptions  of  iron  for  May  and 
June  by  the  eleven  selected  firms  had  been  26,863  tons,  and  the 
average  net  selling  price  £6  7a.  2d.  Tlie  rate  for  puddling, 
therefore,  remains  at  8s.  6d.  per  ton  for  the  next  two  months. 
Compared  with  the  previous  return  the  output  shows  a  decrease 
of  227  tons,  and  the  selling  price  a  drop  of  Is.  3d.  per  ton. 

Cojipcr. — A  better  tone  prevailed  in  the  copper  market  owing 
to  e.xpectations  of  improved  trade  in  the  United  States,  and 
operators  are  showing  greater  interest  in  forward  positions. 
Large  quantities  of  refined  copper  were  taken  up  by  consnmera, 
France  and  Germany  being  the  most  prominent  buyers.  The 
visible  supply  at  the  beginning  of  the  month  stood  at  11,137  tons 
with  stocks  in  England  and  France  down  to  4,737  tons.  The 
mid-monthly  statistics  showed  the  visible  supply  to  have  declined, 
the  total  on  the  15th  being  10,695  tons.  The  stocks  in  England 
and  France  on  the  15th  had  increased  to  5,670  tons.  High 
premiums  were  paid  for  Chile  bars  and  other  brands  of  good 
assay,  and  the  available  stocks  of  this  kind  of  copper  have  been 
further  materially  reduced.  On  the  London  market  the  daily 
settlement  price  of  standard  copper  fluctuated  very  little  through- 
out the  month,  the  lowest  official  quotation  beinor  i7s.  gj. 
on  the  4th,  and  the  highest  ^57  15s.  on  the  19th.  Best  selected 
copper  towards  the  end  of  the  month  was  fetching  ^660  153. 
to  .£61  5s.  per  ton,  and  strong  sheets  ^70  per  ton. 

Tin. — The  visible  supply  of  tin  at  the  beginning  of  the  month 
amounted  to  16,070  tons.  During  the  first  week  of  July  values 
declined  somewhat,  due  partly  to  a  falling  off  in  the  consumptive 
demand  and  partly  to  a  little  professional  marking  down  of  prices, 
in  the  hope  of  drawing  out  the  East  as  sellers.  Later  in  the 
month  the  heavy  absorj^tion  of  August  prompts  created  some- 
what of  a  scat-e  among  the  bears,  who  begin  to  apprehend  the 
danger  of  a  squeeze  during  this  month.  The  East  accentuated  the 
stringency  by  rather  large  purchases.  On  the  London  Metal 
Exchange  Straits  tin,  after  dropping  from  a  settlement  price  of 
^117  12s.  6d.  on  the  1st  to  117  2s.  6d.  on  the  6th,  advanced 
to  £124  5s.  on  the  22nd,  but  subsequently  became  somewhat 
easier,  the  official  quotations  for  the  closing  days  of  the  month 
being  round  about  £122  per  ton.  English  tin  during  the  latter 
part  of  the  month  was  fetching  about  £125. 

Tjcad. — In  the  absence  of  selling  pressure,  and  with  a  better 
consumptive  demand  the  market  ruled  firm,  and  higher  prices 
were  paid,  Spanish  fetching  ^£11  13s.  9d.,  and  English  ,£12  per 
ton. 

,S' The  inquiry  from  home  consumers  to  cover  their 
requirements  for  August,  which  app?ar  to  be  unusually  extensive, 
had  a  strengthening  eft'ect  on  the  market.  Prcducers  as  a  rule 
continued  to  hold  off,  but  are  expected  to  show  more  disposition 
to  sell  shortly.  G.O.B.'s  wore  fetching  about  .i'22  7s.  6d.,  and 
specials  about  5s.  per  ton  more,  at  the  close  of  the  month. 

Antimony  temain^A.  in  steady  demand  at  =£27  to  =£28  throughout 
the  month. 


Museum  OP  Practical  Geology,  Jeemyn  Street.— Arrange- 
ments have  been  made  which  will  make  it  unnecessary  to  close 
the  museum  for  a  month  in  autumn  as  heretofore;  it  will  there- 
fore remain  open  to  students  and  visitors  daily. 
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INVENTIONS  OF  THE  WEEK. 

By  Mabks  and  CiiEEK,  The  Practical  Engineer  Patent  Agency, 
18,  Soutliamptoii  Buildings,  Chancery  Lane,  London,  W.C. ; 
30,  Cross  Street,  Manchester;  and  13,  Temple  Street, 
Birmingham. 

The  first  date  given  after  the  number  of  each  specification  is  the  date 
of  application.  The  second  date  is  that  of  the  advertisement  of 
acceptance  of  the  complete  specifications. 

The  following  accepted  specifications  were  advertised  on  the  date 
mentioned,  and  within  two  months  of  such  date  any  verson  properly 
interested  can  oppose  the  sealing  and  grant  of  the  patent  by  giving 
formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  specification  herein  referred  to,  or  of  any  other  published 
patent  specification,  will  be  forwarded  post  free  for  one  shilling  upon 
application  being  sent  to  Messrs.  Marks  and  Clerk  at  either  of  the 
above  addresses. 

Controlling  of  Gas  Engines.  H.  W.  Bkadley,  h.  N. 
BiCKERTON,  AND  DuGALD  Clehk.  No.  ]4012,  of  23rd  June, 
1903.  Ad.  of  ac,  29tli  June,  1904. — This  specification  describes 
a  means  by  which  a  gas  engine,  when  used  in  conjunction  with 
a  suction  gas  producer,  always  draws  gas  from  the  producer. 


Fia.  1. 


at  least  at  such  a  rate  as  to  keep  up  a  sufficient  incandescent 
zone  in  the  producer  to  be  ready  to  meet  sudden  increases  of 
load.  It  also  includes  a  governor,  which  cuts  off  the  gas 
supply  to  the  lowest  point  without  allowing  the  producer  to 
cool.    In  fig.  1  d  is  the  gas  valve  and  g  the  air  valve.  When 


Fio.  2. 

Specification  No.  14012,  of  1903. 

tliis  remains  closed  gas  is  drawn  through  the  gas  passage  6 
through  the  by-pass  valve  e  and  passage  a  into  the  suction 
passage  c.  Fig.  2  shows  an  arrangement  with  a  step-die  piece 
and  peolcer  by  which  the  E.dmission  of  gas  is  varied  during 
the  working  stroke. 


Mechanical  Stokers.  J.  Cowan,  the  Stirling  Boiler  Co.  Ltd. 
No.  14846.  of  3rd  July,  1903.  Ad.  of  ac,  6th  July,  1904.— This 
luveutioiii  can  well  be  understood  from  the  statement  of  claim 
•<-nd  the  illustration  shown.  An  air  seal  for  use  with  mechanical 
chain  grate  stokers  consisting  of  a  plate  freely  pivoted  to  a 


Specification  No.  14S46,  of  1903. 

dead  plate  at  the  back  of  the  chain  grate  stoker  and  adapted 
to  press  against  the  chain  grate  so  as  to  arrest  the  ashes 
carried  over  by  the  chain  grate,  to  prevent  currents  of  air 
from  entering  the  rear  of  the  furnace,  and  to  automatically 
dumja  the  ashes  from  time  to  time,  substantially  as  described. 

Manufacture  of  Metal  Tubes.  B.  F.  McTear  and  H.  C. 
W.  Gibson.  No.  ]7020,  of  5th  August,  1903.  Ad.  of  ac,  6th 
July,  1904. — This  invention  relates  to  an  improved  means  by 
which  metal  tubes  and  other  cylindrical  hollow  bodies  are 
rolled  between  an  internal  roller  and  an  external  roller,  thereby 
reducing  the  thickness  of  the  billet  or  blank,  and  correspond- 
ingly increasing  its  diameter  and  length.    Hitherto  trouble 


Specification  No.  17020,  of  1903. 

had  been  experienced  in  the  bending  of  the  internal  roller 
through  the  forces  and  pressures  it  was  subject  to,  and  the 
improvement  consists  in  extending  this  roller  beyond  its  main 
supporting  and  adjusting  bearings,  and  holding  it  from  trans- 
verse movements  by  means  of  bearings  or  rollers.  The  lateral 
holding  or  adjusting  of  these  outside  bearings  is  effected  by 
screw  or  hydraulic  gear  or  other  means.  The  figure  shows  a 
side  view  of  such  a  machine. 

Appliance  for  Belt  Joints.  F.  Mitchell  and  F.  Gdnn. 
No.  18572,  of  28th  August,  1903.  Ad.  of  ac,  6th  July,  1904.— 
This  invention  relates  to  an  im2}roved  tool  for  use  in  enabling 
the  joints  in  leather,  canvas,  or  similar  belting  to  be  joined 
together.  A  bed  or  base  plate  is  provided  with  a  number  of 
slits  or  slots  into  which  U  shaped  staples  are  placed.  These 
staples  stand  vertically,  as  shown  in  fig.  1,  being  held  from 
moving  forward  by  a  pm  which  passes  through  the  angle  formed 
by  the  legs  of  the  staples,  and  another  pin  passing  on  the 
outside  of  the  staples.  On  inserting  the  belt  the  staples  may 
be  pressed  home  whilst  in  that  position,  or  they  can  be  jjartially 
pressed  home  and  afterwards  removed  to   the  top  position 
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shown,  and  in  this  position  completely  hammered  home.  On 
the  two  ends  of  the  belt  being-  presented  together  from  opposite 


Fio.  1 

Specification  No.  1S572,  of  1903. 


Fio.  2. 


directions  a  central  inn  may  be  passed  through  the  alternate 
staples,  as  in  fig.  2. 

Pressure-reducing  Valve.    J.  B.  Waring.   No  18722,  of 

31st  August,  1903.  Ad.  of  a,c.,  6th  July,  1904.— This  inven- 
tion relates  to  valves  adapted  for  the  regulation  and  reduction 
of  pressures,  and  for  controlling  the  flow  of  a  fluid  from  a  high 
pressure  to  a  low  pressure.  The  figure  shows  the  general  form 
of  valve  in  section,  and  in  conjunction  with  one  of  the  claims- 
will  suffice   to  indicate  the  principles  of   its  working.  The 


Specification  No.  1S722,  of  1903. 

inventor  claims  pressure-regulating  means  comprising  a  valve 
controlling  the  flow  of  fluid  from  a  high  pressure  to  a  low  pies- 
sure,  a  piston  movable  with  the  valve  and  controlling  the  move- 
ment of  the  valve  in  opposition  to  the  pressure  against  the  valve, 
the  valve  being  provided  with  pressure  and  e.xhaust  passages 
leading  to  and  from  the  piston  chamber,  and  a  governing  device 
carried  by  the  valve  and  controlling  both  the  pressure  and  the 
exhaust  passages. 

Electric  Igniters  for  Explosion  Motors.  C.  Ropiquet 
AND  A.  Daveluy,  No.  1314,  of  18th  January,  1904  (U.K.), 
under  International  Convention.  Ad.  of  ac,  6th  July,  1904. — 
This  invention  relates  to  means  for  the  electric  ignition  of 
tiie  charge  in  explosion  motors,  and  provides  for  the  produc- 
tion of  two  or  more  simultaneous  sparks  instead  of  only  one 
spark  from  a  single  sparking  plug.  Three  forms  of  plugs  are 
shown.  In  fig.  1  a  double  gap  is  shown,  there  being  an 
intermediate  insulated  metallic'  ring.  In  fig.  2  two  insulated 
wires  are  arranged  on  separate  circuits  and  terminate  in  the 


explosion  chamber.  In  fig.  3  there  is  one  ci)-cuit  with  gaps  at 
two  or  more  points  outside  the  explosion  chamber,  these  gaps 


Fio.  1. 
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Specification  No.  1314,  of  1904. 
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only  coming  into  use  after  the  passage  of  tiie  current  through 
one  or  more  gaps  within  the  explosion  chamber. 

Improvements  in  Lock  Nuts.  F.  L.  McCulloch.  No. 
9309,  of  22nd  April,  1904  (U.K.).  Ad.  of  ac,  6tb  July,  1904.— 
According  to  this  invention  (lie  object  is  the  production  of  a 
simple  and  inexpensive  nut  lock,  and  one  that  may  be  readily 
used  by  an  inexperienced  labourer.    The  figure  i-opresents  a 


Specification  No.  930M,  of  1904. 

bolt  provided  with  a  hexagonal  nut.  This  nut  has  grooves  on 
it.,  flat  surfaces  parallel  to  its  axis.  The  locking  pin  consists 
of  and  forms  an  integral  part  of  the  bolt,  being  made  ini  one 
operation.  After  tightening  the  nut  as  desired  the  pin  portion 
of  the  bolt  is  bent  back,  fitting  into  one  of  the  said  grooves  in 
the  nut. 

Internal-combustion  Engines.     Boris  Lodtzkv.  No. 

9756,  of  28th  April,  1904.  Ad.  of  ac,  6th  July,  1904.— This 
invention  relates  particularly  to  the  airangenient  and  construc- 
tion of  the  valves  of  high-speed  internal-combustion  engines.  It 
comprises  the  provision  of  a  main  valve  having  a  seating  on 


Specification  No.  97.06,  of  1904. 

the  cylinder  of  an  auxiliary  valve  co-operating  with  the  main 
valve  during  all  the  periods  of  the  cycle  with  the  exception 
of  the  admission  period,  to  close  the  admission  jwrt  in  such 
a  way  that  no  waste  of  gas  can  take  place,  by  the  avoidance 
of  clearance  space.  The  arrangement  allows  of  a  maximum 
port  opening  with  a  minimum  of  valve  travel. 

Steam  Boilers.  A.  G.  Hohenstein.  (Complete  specification  ) 
No.  10777,  of  10th  May,  1904.  Ad.  of  ae.,  6th  July,  1904.— 
This  invention  relates  to  fui-ther  imi^rovements  in  water-tube 
boilers  of  the  typo  referred  to  in  specification  No.  10774,  of 
1904,  quoted  in  the  issue  of  T/ie  Prarliral  Eitr/inrcr  of  29th 
July,  1904.  There  are  nine  claims,  embodying  the  combina- 
tion of  upper  and  lower  series  of  tubes  and  water  chambers, 
equalising  boxes,  water  walls  forming  the  sides,  ends,  and  floor 
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of  the  firebox;  also  a  series  of  arches  or  combustion  chambers 
supported  by  said  floor,  and  of  metal  blocks  having  grooved 
under  sui-face.s  resting  on  said  tubes  and  arches. 

Pulley  Blocks.  G  Agobian.  (Comi  ilete  specification.)  No. 
11836,  ot  I'itli  May,  1904.  Ad.  of  ac,  6th  July,  1904.— This 
invention  relates  to  a  pulley  block  which  automatically  holds 
the  lioisting  rope  wlienevcr  it  is  released,  and  permits  the  load  to 
descend  when  a  suitable  controlling  rope  is  pulled.  Above  the 
sheaves  arc  mounted  eccentrically  two  discs  grooved  in  the 
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Speoi&catioQ  No.  11S36,  of  19(14. 


rim.  these  grooves  being  provided  with  depressions  approxi- 
mately conforming  to  the  twist  of  the  rope.  Helical  springs 
are  attached  to  the  eccentric  discs,  whilst  a  lever  has  on  one 
arm  an  eye  for  the  attachment  of  the  controlling  rope,  the 
other  arm  carrying  a  pin  working  in  a  slot  in  the  discs.  The 
general  principle  can  be  seen  in  figs.  1  and  2. 


LAUNCHES  AND  TRIAL  TRIPS. 


Seminole. — On  July  23rd  4:he  large  oil-carrying  steamer 
Seminole  proceeded  from  the  Tyne  on  her  official  trial  trip 
in  Hartlepool  Bay  after  adusting  compasses.  The  vessel  has 
been  built  by  Messrs.  Furness,  Withy,  and  Company  Limited, 
Hartlepool,  for  Messrs.  the  Anglo-American  Oil  Company 
Limited,  22,  Billiter  Street,  London  E.G.,  for  the  conveyance 
of  petroleum  in  bulk,  with  a  gross  tonnage  of  5,864  tons.  The 
vessel  is  414ft.  in  length  over  all,  and  fitted  with  long  poop 
and  bridge  combined  and  topgallant  forcastle.  The  machinery 
is  fitted  in  the  after  part  of  the  ship.  Provision  is  made  under 
thei  engines  and  boilers  for  water  ballast,  and  the  fore  and 
after  peaks  and  double  bottom  under  the  fore  hold  are  also 
available  for  water  baJlast.  Tlie  vessel  is  fitted  with  14  oil- 
tight  bulkheads  with  oil-tight  centre  division  through  oil  tanks 
and  expansion  trunks.  There  are  in  all  16  separate  oil  tanks. 
Trunks  are  fitted  above  each  oil  compartment  to  allow  the  oil 
to  expand  with  the  increase  of  temperature.  The  pump  room  at 
the  after  end  of  the  oil  tanks  is  fitted  with  two  separate  oil 
pumps  for  discharging  the  oil  cargo.  A  powerful  fan  is  fitted 
for  exhausting  foul  air  from  the  oil  compartments  and  purifying 
same,  and  making  the  spaces  thoroughly  suitable  for  the 
carriage  of  ordinary  cargo  when  required.  The  construction  of 
the  vessel  throiigihout  has  received  special  attention,  very 
heavy  shell  plates,  deck  plates,  etc.,  being  fitted  to  minimise 
risk  ot  leakage  of  oil  cargo.  A  large  cargo  hold  is  fitted  at  the  fore 
end  of  the  vessel,  and  provision  is  also  made  for  the  carriage  of 
cargo  alongside  the  expansion  trunks  as  well  as  in  the  poop. 
The  vessel  is  lighted  throughout  by  electricity,  two  fine  engines 
and  dynamos  by  Messrs.  Furness,  Withy,  and  Company 
Limited  supplying  the  current.  The  machinery  ran  exceedingly 
well  throughout  the  trial  trip,  a  speed  of  12^  Imots  being  easily 
maintained.    The  engines  and  boilers  have  been  supplied  and 


fitted  by  Messrs.  Richardsons,  Westgarth,  and  Company 
Limited,  Hartlepool.  The  sizes  of  the  cylinders  are  28  in., 
46  in.,  77  in.,  by  48  in.  stroke,  with  four  single-ended  boilers, 
14  ft.  6  in.  by  10  ft.  6  in.  long,  working  at  a  pressure  of  180  1b. 
per  square  inch.  A  large  marine  type  donkey  boiler  is  fitted 
inside  the  casing. 

Cayo  Manzanillo.— Messrs.  Sir  W.  G.  Armstrong,  Whit- 
worth,  and  Company  Limited,  launched  from  their  shipyard  on 
20th  July  the  steel  sciew  steamer  Cayo  Manzanillo,  built  to  the 
order  of  tlie  Cuban  Steamship  Company  Limited,  of  which 
Messrs.  Ernest  Bigland  and  Company,  of  London,  are  the 
managing  owners.  The  principal  dimensions  of  the  vessel  are  : 
Length,  341ft.;  breadth,  45  ft.;  and  depth  moulded,  26  ft.  3  in. 
She  has  a  combined  poop  and  bridge  with  topgallant  forecastle, 
and  will  be  rigged  as  a  two-masted  fore  and  aft  schooner.  The 
vessel  has  a  dead-weight  capacity  of  5,000  tons,  which  she  carries 
on  a  moderate  draught  of  water.  The  vessel  is  fitted  for  a  few 
passengeis,  who  will  be  accommodated  in  a  house  situated  on 
the  bridge  deck.  The  vessel  is  built  to  Lloyd's  rules  for  their 
highest  classification.  She  is  supplied  with  a  large  donkey  boiler, 
steam  windlass,  eight  steam  winches,  and  steam  steering  gear. 
The  propelling  machinery  is  placed  amidships,  and  is  of  the 
triple-expansion  type  iiianutactured  by  the  North-Eastern 
Marine  Engineering  Company  Limited,  Wallsend.  The  cylinders 
are  24^  in.,  40  in.,  66  in.,  with  45  in.  stroke  of  piston,  sfceam 
being  supplied  by  two  steel  boilers  working  at  180  lb.  pressure. 
This  machinery  will  be  capable  of  propelling  the  vessel  when 
fully  laden  at  a  speed  of  about  11  knots  per  hour. 

Zungeru. — On  the  20th  July  the  twin-screw  mail  and 
passenger  steamer  Zuugeru,  the  latest  addition  to  the  fleet  of  the 
Elder,  Dempster  Sliipping  Company  Limited,  of  Liverpool,  left 
the  Tees  for  her  trial  cruise  round  the  North  of  Scotland  to 
Liverpool.  The  Zungeru,  built  by  Sir  Rayltou  Dixon  and  Com- 
pany Limited,  Cleveland  Dockyards,  Middlesbrough,  is  390  ft. 
long  by  47  ft.  beam  and  26  ft.  moulded  depth,  and  has  a  gross 
tonnage  of  about  4,075  tons.  The  steamer  has  been  built  tu 
Lloyd's  highest  class,  under  special  survey  and  to  the  require- 
ments of  the  Board  of  Trade  for  passenger  and  Suez  Canal 
certificates,  and  is  also  designed  to  fulfil  the  special  requirements 
of  the  owners'  West  African  trade.  The  trials  of  the  vessel 
proved  most  successful,  a  speed  of  15  knots  being  easily  main- 
tained. 

Iddesleigh. — On  July  16th  the  new  steel  screw  steamer 
Iddesleigli,  built  by  Messrs.  Richardson,  Duck,  and  Company 
for  the  Iddesleigh  Steamship  Company  Limited,  of  Cardiff 
(Messrs.  W.  J.  Tatem  and  Company,  managing  owners),  was 
taken  to  sea  for  her  trial  trip.  This  vessel,  which  is  the 
largest  single-deck  steamer  yet  built  for  Cardiff,  is  of  the 
following  dimensions :  Length  over  all,  369  ft. ;  breadth 
extreme,  48  ft.  9  in.;  depth  moulded,  28  ft.  5  in.  She  has  a 
net  register  tonnage  of  2,582  tons,  and  will  carry  about  7,100 
tons  dead  weight  on  24  ft.  4  in.  She  is  classed  100  Al  in 
Lloyd's  register,  and  has  been  built  under  special  survey  to  the 
three-deck  rule  with  one  deck  laid.  The  vessel  has  poop,  long 
bridge,  and  topgallant  forecastle.  The  vessel  has  a  cellular 
double  bottom  throughout,  forward  and  after  peak  tanks,  and 
a  large  deep-water  ballast  tank  amidships,  giving  a  total 
capacity  of  water  ballast  of  about  2,100  tons.  She  is  provided 
with  all  modern  appliances  for  the  rapid  loading  and  dis- 
charge of  cargo  and  handling  the  vessel.  These  include  eight 
steam  winches  of  special  design,  double  derricks  for  all  hatches, 
masts  fitted  with  derrick  tables  and  extended  cross  trees,  extra 
large  donkey  boiler,  steam  windlass  with  quick-running  warping 
ends,  Wasteney  Smith's  stockless  anchors.  Alley  and  McLellan's 
steam  steering  gear,  McLauchlan's  patent  detachable  single- 
plate  rudder,  etc.  Special  attention  has  been  given  to  ventila- 
tion, there  being  four  large  ventilators  fitted  to  each  hold,  of 
special  type.  The  engines  are  by  Messrs.  Blair  and  Company 
Limited,  with  cylinders  20  in.,  42.^  in.,  and  69Hn.,  by  45  in. 
stroke,  steam  being  supplied  by  two  large  single-ended  boilers 
with  a  working  pressure  of  160  lb.  The  engine  specificatif)n 
includes  a  large  number  of  extras  not  usually  supplied.  In 
addition  to  a  15-ton  evaporator  and  feed  heater  and  square 
propeller,  the  vessel  has  Crompton's  steam  ash  hoist,  spare 
tail-end  shaft  carried  in  special  recess  in  tunnel.  Church's  patent 
valves,  etc.  On  trial  trip  the  engines  worked  smoothly  and 
satisfactorily  with  an  entire  absence  of  vibration,  and  the  vessel's 
mean  speed  on  a  measured  distance  was  11^  knots. 

"Windermere. — On  July  26th  the  new  steel  screw  steamer 
Windermere,  recently  launched  by  Irvine's  Shipbuilding  and 
Dry  Docks  Company  Limited,  West  Hartlepool,  and  built  to 
the  order  of  Messrs.  the  Appleby  Shipping  Corfipany  Limited, 
Cardiff,  proceeded  to  sea  for  her  trial  trip.  She  is  of  the 
following  dimensions:  Length,  311  ft.  by  44ft.  by  22  ft.  1  in., 
and  of  a  large  measurement  cargo  capacity,  and  is  built  to 
Lloyd's  highest  class  under  special  survey,  and  of  single-deck 
type,  having  poop,  extra  long  bridge,  and  topgallant  forecastle. 
A  double  bottom  is  fitted  tliroughout  on  the  cellular  principle 
for  water  ballast,  and  the  after  peak  is  arranged  as  a  trimming 
tank.    She  is  constructed  with  deep  bulk  angle  frames  ai^ii 
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longitudinal  stringers,  giving  clear  holds  tor  tlio  storing  of 
bulky  cargoes.  Five  water-tight  bulkheads  divide  the  holds 
into  six  water-tight  compartments,  and  each  hold  is  fitted  with 
wood  grain  divisions.  She  also  has  extra  large  cargo  hatches, 
and  is  equipped  with  double  derricks,  which  have  been  specially 
designed  by  the  firm,  at  each  hatch,  four  steam  winches  which 
are  supjjlied  with  steam  by  a  Blake's  patent  vertical  boiler, 
and  is  rejilete  with  all  the  latest  improvements  for  rapid  load- 
ing and  discharging.  A  powerful  quick-warping  steam  windlass 
is  fitted  forward  for  the  working  of  the  cables,  and  steam 
steering  gear  is  fitted  amidships.  Accommodation  for  captain, 
officers,  and  engineers  is  arranged  in  houses  on  the  bridge,  and 
the  seamen  and  firemen  Under  topgallant  forecastle.  The 
sanitary,  ventilating,  and  lighting  arrangements  have  received 
special  attention,  and  have  been  effected  ou  the  most  approved 
lines.  Engines  of  the  triple-expansion  type  have  been  supplied 
and  fitted  by  Messrs.  Richardson,  Westgarth,  and  Company 
Limited,  Hartlepool,  having  cylinders  23  in.,  37  in.,  and  61  in., 
by  39  in.,  two  single-ended  boilers  working  at  a  pressure  of 
1601b.  Tiie  vessel  and  her  machinery  have  been  supervised 
during  construction  on  behalf  of  the  owners  by  Captain  Baker 
and  Mr.  H.  Brandon.  After  adjusting  the  compasses  a  series 
of  runs  were  made,  and  a  mean  speed  of  11  knots  was  obtained, 
the  engines  working  smoothly  ajid  well. 

Freya — Messrs.  Hall,  Eussell,  and  Company  Limited  launched 
from  their  yard  at  Aberdeen,  on  July  28tli,  a  new  cruiser  built 
to  the  order  of  the  Fishery  Board  of  Scotland.  The  dimensions 
of  the  vessel  are:  Length,  145ft.;  breadth,  24ft.;  depth,  13ft. 
6  in.  She  is  about  290  tons  gross  register,  and  is  built  of  steel. 
The  main  engines,  which  have  been  constructed  by  the  builders, 
are  of  the  triple-expansion  inverted  direct-acting  type,  having 
cylinders  13in.,  21  in.,  and  35  in.  diameter,  of  24  in. 
stroke,  and  capable  of  developing  620  I.H.P.  Steam 
will  be  supplied  to  the  main  engines  from  a  cylindrical 
multitubular  main  boiler  at  a  working  pressure  of  170  lb.  per 
square  inch.  A  complete  installation  of  electric  light  and  a 
searchlight  of  25,000  candle  power  is  being  fitted  on  board  the 
vessel.    The  vessel  was  named  the  Freya. 

Tricolor. — -On  July  28th  there  was  launched  from  the  yard 
of  the  l^ne  Iron  Shipbuilding  Company  Limited,  Willington 
Quay-on-Tyne,  a  steel  screw  steamer,  built  to  the  order  of 
Norwegian  owners,  and  of  the  following  dimensions:  Length, 
350  ft.;  breadth,  48  ft.;  depth  moulded,  28  ft.  5iin.;  and  to 
class  100  Al  in  Lloyd's  Registry  on  the  spar  deck  rule.  The 
engines,  which  are  supplied  by  Messrs.  Blair  and  Cpmpany 
Limited,  of  Stockton-on-Tees,  are  of  the  triple-expansion  type, 
having  cylinders  35  in.,  24  in.,  41  in.,  and  67  in.,  by  45  in.  stroke, 
and  working  at  a  pressure  of  1801b.  On  leaving  the  ways,  the 
vessel  was  named  the  Tricolor. 

Rockcliffe. — There  was  launched  on  July  28th  from  the 
shipbuilding  yard  of  Messrs.  John  Readhead  and  Sons,  West 
Docks,  South  Shields,  a  steel  screw  steamer  built  to  the 
order  of  John  Readhead,  Esq.,  Rockcliffe.  The  vessel  is  of  the 
following  dimensions:  Length,  335  ft.  over  all;  breadth,  47  ft.; 
depth  moulded,  25  ft. ;  and  has  been  built  to  Lloyd's  highest  class 
on  , the  spar  deck  rule.  The  engines,  also  constructed  by  Messrs. 
John  Readhead  and  Sons,  are  of  the  triple-expansion  type,  having 
cylinders  24  in.,  40  in.,  and  65  in.  by  42  in.  stroke,  supplied  with 
steam  from  two  large  steel  boilers  working  at  a  pressure  of 
1601b.  per  square  inch.  As  the  vessel  left  the  ways  she  was 
named  Rockcliffe. 

Catalina. — On  July  28th  there  was  put  into  the  water  from 
the  Walker  Shipyard  of  Messrs.  Armstrong,  Whitworth,  and 
Company  Limited,^  a  finely-modelled  steamer  built  to  the  order 
of  the  Royal  Mail  Steam  Packet  Company,  of  London.  The 
vessel  was  christened  Catalina,  and  is  the  third  of  three  steamers 
which  were  contracted  for  by  the  company  at  the  Walker 
establishment.  The  Catalina  is  a  three-deck  cargo  steamer,  and 
has  been  designed  to  make  her  speed  at  sea  as  economical  as  possible. 
AVith  the  other  two  ships,  she  will  be  equipped  to  meet  all  the 
requirements  of  the  trade  between  tliis  country  and  the  West 
Indies.  Triple-expansion  engines  will  supply  the  propelling 
power,  the  cylinders  being  25  in.,  41  in.,  and  68  in.,  with  a  45  in. 
stroke,  working  at  a  pressure  of  180  lb.  per  square  inch.  There 
are  three  large  steel  boilers  with  special  heating  surface,  so  that 
refrigerating  machinery  may  be  driven  from  the  main  boilers 
whenever  it  is  required.  The  Catalina  will  steam  about  11^ 
knots.    There  is  a  complete  installation  of  electric  light  . 

Boniface. — There  was  launched  on  July  27th  at  Whiteinoh 
by  Barclay,  Curie,  and  Company  Limited,  the  steel  screw  steamer 
Boniface,  which  has  been  built  for  Messrs.  the  Booth  Steamship 
Company  Limited,  of  Liverpool,  for  their  Liverpool,  New  York, 
and  Brazilian  trade.  The  vessel  is  of  the  following  dimensions: 
Length,  365  ft.;  breadth,  48  ft.  9  in. ;  depth,  26  ft.  6  in.  to  upper 
deck,  and  is  constructed  to  Lloyd's  and  Board  of  Trade  highest 
class.  The  vessel  is  rigged  as  a  two-masted  fore  and  aft  schooner, 
and  has  a  complete  shelter  deck.  Water  ballast  is  fitited  in  the 
cellular  double  bottom  all  fore  and  aft,  thus  enabling  the  vessel 
to  go  to  sea  in  safety  with  little  or  no  cargo.  In  addition,  a  large 
deep  water  ballast  tank  is  fitted  abaft  the  engine  room,  making 


a  total  water  ballast  capacity  of  about  1,450  tons.  The  vessel 
is  lighted  throughout  with  electric  light.  The  facilities  for 
loading  and  discharging  are  very  complete,  five  cargo  hatches 
of  ample  size  being  fitted  with  twelve  derricks  and  nine  powerful 
steam  winches  of  the  builders'  own  make.  In  addition,  an  extra 
heavy  derrick  is  provided  capable  of  lifting  30  tons.  The 
machineiy  consists  of  triple-expansion  engines,  constructed  by 
the  builders,  and  two  large  boilers  of  180  lb.  working  pressure 
fitted  with  Howden's  forced  draught.  The  builders  are  also  con- 
structing a  sister  vessel  for  the  same  owners,  which  they  expect 
to  launch  early  in  September. 

Cayo  Domingo  — ihiic  w;,s  launched  on  July  26th  from 
the  East  sliipouiiding  yard  of  Swan,  Hunter,  and  Wigham 
Richardson  Limited,  a  steel  screw  steamer  named  the  Cayo 
Domingo,  which  has  been  built  to  the  order  of  the  Cuban 
Steamsliijj  Company  Limited,  for  whom  Messrs.  Ernest  Bigland 
and  Comjjany  are  the  managers.  The  vessel  is  of  the  following 
dimensions:  Length  over  all,  315ft.;  beam  extreme,  43ft.; 
depth  moulded,  26  ft.  10  in.  She  has  been  built  to  take  Lloyd's 
highest  spar  deck  class.  The  vessel  is  estimated  to  carry  a  dead- 
weight cargo  of  about  4,650  tons  on  a  light  draught  of  water. 
The  machinery  is  being  built  by  the  North-Eastern  Marine 
Engineering  Company  Limited,  and  consists  of  a  set  of  triple- 
expansion  engines  having  cylinders  24  in.,  38  in.,  and  64  in. 
diameter,  with  a  stroke  of  42  in.,  steam  being  supplied  by  two 
single-ended  boilers  15  ft.  3  in.  diameter  by  10  ft.  4  in.  long, 
working  at  1601b.  pressure.  It  is  expected  that  this  machinery 
will  drive  the  vessel  at  a  speed  of  10^  knots  on  a  loaded  trial  trip. 

Lord  Curzon. — ^Messrs.  Archd.  M'Millan  and  Son  Limited, 
shipbuilders,  Dumbarton,  launched  on  July  26th  the  steel  screw 
steamer  Lord  Curzon,  which  they  have  built  to  the  order  of 
Messrs.  John  Herron  and  Company,  of  Liverpool.  The 
dimensions  are :  Length  between  perpendiculars,  375  ft. ; 
breadth,  50  ft.;  depth,  26  ft.  The  vessel  is  designed  to  carry  a 
dead  weight  of  6,250  tons  on  Lloyd's  summer  freeboard,  and  has 
long  bridge  with  accommodation  on  top  of  same  for  captain, 
officers,  and  engineers ;  poop  and  top-gallant  forecastle  for  crew. 
Water  ballast  is  provided  for  in  cellular  double  bottom  and  in  a 
deep  tank  amidships,  and  the  vessel  is  completed  throughout  in  a 
very  superior  manner.  Engines  and  boilers,  for  a  speed  of  10^ 
knots,  are  to  be  fitted  by  Messrs  Dunsmuir  and  Jackson,  of 
Govan.  Machinery  and  hull  have  been  constructed  to  Lloyd's 
highest  class. 

Queen  Helena. — On  July  27th  the  fine  steamer.  Queen 
Helena,  built  by  the  Northumberland  Shipbuilding  Company 
Limited,  of  Howdon-on-Tyne,  to  the  order  of  the  Dunlop  Steam- 
ship Company  Limited,  Glasgow,  left  the  Tyne  for  her  trial  trip. 
This  steamer  is  the  third  built  for  the  above  firm,  and  is  372  ft. 
long  by  48  ft.  beam  by  30  ft.  10  in.  depth  moulded,  and  has  been 
built  under  special  survey  to  the  highest  class  at  Lloyd's  spar  deck 
rule,  with  extra  strengthening  for  special  freeboard.  She  is  fitted 
with  long  poop,  long  bridge,  top-gallant  forecastle,  the  accom- 
modation, which  is  very  ample,  being  all  placed  in  steel  houses  on 
the  bridge  deck.  The'tween  decks  are  lofty  and  so  arranged  that 
cattle,  troops,  or  emigrants  may  be  carried  if  necessary.  Very 
special  attention  has  been  paid  to  the  loading  and  discharging 
gear,  and  a  complete  outfit  for  the  rapid  handling  of  cargoes  has 
been  arranged  for,  consisting  of  7  steam  winches  by  Messrs.  Clark, 
Chapman,  and  Company  Limited,  Gateshead,  a  large  number 
of  cargo  derricks,  steam  steering  gear  by  Messrs.  Caldwell  and 
Company,  Glasgow,  and  steam  windlass  by  Messrs.  Emerson, 
Walker,  and  Thompson  Bros.  She  is,  of  course,  fitted  with, 
the  usual  water  ballast  arrangement  for  light  passages,  and  will 
carry  about  7,000  tons  dead  weight  loaded.  She  has  been  con- 
structed to  a  fine  model  with  a  view  to  rapid  epeed  and  economy  in 
fuel,  and  the  machinery  has  been  supplied  by  the  North-Eastern 
Marine  Enginering  Company  Limited,  consisting  of  engines  with 
cylinders  2-1^^  in.,  40  in.,  and  68  in.,  by  48  in.,  three  large 
boilers,  13  ft.  9  in.  by  lift.,  1801b.  pressure.  During  the  trial 
the  engine  worked  smoothly  and  satisfactorily,  a  mean  speed  of 
eleven  knots  being  easily  attained. 


The  Reliability  Trials  for  Motor  Boats. — The  reliability 
trials  organised  by  the  Automobile  Club  last  week  were  success- 
ful in  showing  that  these  boats  can  be  made  a  safe,  cheap, 
and  trustworthy  means  of  transport.  Two  ten-hour  trips  on 
following  days  were  arranged,  the  boats  being  left  untouched 
during  the  night.  Sixteen  boats  entered,  and  on  the  first  day 
only  one  breakdown,  which  put  a  boat  out  of  action.  On  the 
second  day  14  boats  started,  and  each  remained  on  the 
course  the  ful  Itime.  The  best  results  were  obtained  by  Mr. 
S.  F.  Edge  on  a  Napier  boat.  On  the  first  day  he  succeeded 
in  going  round  the  course  15  times  at  an  average  speed  of  14  3 
knots,  and  on  the  second  day,  when  the  weather  was  less 
favourable,  the  course  was  covered  13  times  at  vn  average  speed 
of  13  04  knots.  The  Thomycroft  boat  did  almost  as  good  a 
performance,  with  an  average  speed  of  9'53  and  10  02  knots 
respectively.  The  speeds  of  the  other  boats  averaged  between 
5  5  and  7'5  knots,  the  British  boats  generally  being  the  fastest. 
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QUERIES  AND  REPLIES. 


Communications  should  he  written  on  one  side  of  the  paper  only,  and  in 
all  cases  be  accompanied  with  name  and  address.  Sketches  should 
be  neatly  drawn,  and,  if  large,  sent  on  a  roller,  so  as  to  avoid 
creasing.  This  column  is  intended  for  the  mutual  assistance  of 
engineers  in  their  daily  work.  As  far  as  we  possibly  can,  we 
render  assistance,  but  we  cannot  undertake  to  work  out  elaborate 
arithmetical  calculations,  or  deal  with  matters  not  of  general 
interest.  Further,  we  cannot,  under  the  pretence  of  answering  a 
query,  be  made  the  medium  for  gratuitous  pufing.  We  cannot 
undertake  to  reply  to  queries  by  post. 


1823.  Pressure  for  "  Dishing"  Iron  and  Steel  Plates.— Will  any 

reader  of  7^he  Practical  Engineer  kiudly  give  me  the  pressure  in 
pounds  per  aquar-e  inch  that  would  lie  required  to  dish  iron  and 
steel  plates  from  ^  in.  to  §  iu.  in  thickness  at  the  ordinary  flanging 
heat,  the  dish  to  be  4  in.  in  depth,  and  to  be  made  by  one  stroke  of 
a  hydraulic  press  ram  upon  a  suitable  die  ?  They  might  also  say  if 
it  would  be  necessary  to  alter  the  pressure  on  the  ram  if  the  dish 
was  only  3  in.  deep.  This  information  is  required  in  connection 
with  the  designing  of  hydraulic  presses  for  flanging  and  dishing 
boiler  )ilates. — C.  Ellis. 

1827.  Small  Coals. —I  propose  to  alter  the  firebars  of  the  boilers  of  a 
cargo  steamei'  with  engines  about  1,000  I.H.P.,  in  order  that  the 
boilers  can  lie  fired  with  only  small  coals,  instead  of  with  large  or 
half  large  and  half  small  coals.  Will  it  be  sufficient  only  to  make 
the  firebars  about  44  in.  broad,  with  air  ^^pace8  about  IJ  in.  long 
and  3  in.  wide  and  diagonally,  so  that  the  total  air  space  will  be 
about  the  same  as  with  the  common  straight  cast-iron  bars  we  are 
using  now  ?  Will  it  be  necessary  to  shorten  the  bars  or  to  lengthen 
the  funnel,  or  to  make  both  alterations,  to  secure  more  draught  ? 
The  draught  is  very  good.  The  coal  consumption  is  about 
14  J  tons  Welsh  coal  and  15  tons  of  noi  th  country  coals,  with 
tlij  engines  developing  950  I.H.P.  Grate  area  about  90  square 
f  jet.  I  should  be  much  obliged  if  any  reader  would  give  me  the 
neces.sary  information. — Small  Coals. 

1828.  Sizes  of  Pipes. — Owing  to  bad  water  for  boiler  supply,  we 
have  decided  to  pump  good  river  water  near  one  of  oui-  pits  to 
another  nearly  a  mile  away.  We  require  about  30,000  gallons  per 
day — i.e.,  a  maximum  to  suiiply  the  range  of  boilers.  We  have  a 
duplex  double-acting  Carruther's  pump  with  two  14  in.  steam  and 
two  7  in.  water  cylinders,  which  we  intend  to  utilise.  The  steam 
inlet  pipe  is  2  in.  diametei-.  The  boilers  are  about  200  yards  away 
from  where  pump  will  be  placed.  What  will  be  the  drop  iu  pressure 
from  60  lb.  at  boilei's  ?  The  suction  pipe  will  be  about  450  ft.  long, 
and  the  difference  of  levels  between  bottom  of  river  and  pump 
13  ft.  The  length  of  discharge  pipe  will  be  4,400  ft.,  rising  60  ft. 
on  an  even  slope,  and  almost  without  a  bend.  As  there  is  a  con- 
siderable difference  in  the  cost  of  various  sizes  of  pipes,  I  should 
like  to  know  the  most  economical  size  to  use.  The  suction  and 
discharge  on  pump  is  5  iu.  diameter,  but  I  would  like  to  use  a  3  in. 
pipe  if  that  is  possible.  Pump  to  work  for,  say,  under  10  hours 
pei-  day.  It  would  be  more  suitable  to  go  on  the  day  shift.  Also 
please  state  what  would  be  the  most  suitable  air  vessel,  and 
size,  and  style  to  put  on  suction  and  discharge  pipes. — Mining 
Enoineer. 

1830.  Garage. — As  there  appears  to  be  a  dift'erence  of  opinion  with 
regard  to  the  meaning  of  the  word  "garage,"  would  any  reader 
kindly  give  the  derivation  and  correct  meaning  of  the  word  ? — 
H.  H. 

1834.  Power  of  Waterwheel. — Will  any  reader  kindly  explain 
how  to  obtain  the  highest  possiljle  jjower  out  of  a  waterwheel  ? 
What  number  of  levolutions  per  minute  a  waterwheel  .should 
i-evolve  to  obtain  the  greatest  horse  power  from  same,  and  wL  t 
regulates  the  number  of  revolutions  ?  What  difference  in  power  is 
obtained  by  allowing  the  water  to  come  on  to  wheel  quietly,  as 
against  the  water  flowing  on  to  wheel  with  a  certain  velocity  ? 
What  is  the  best  proportion  for  size  of  pulleys  to  obtain  the  best 
results  from  the  power  given  out  lij'  a  waterwheel,  say  to  raise  the 
speed  from  60  revolutions  per  minute  on  waterwheel  pinion  shaft 
to  1,050  revolutions  per  minute  on  a  dium  shaft  with  an  intei'- 
mediate  shaft  lietween  ?  What  effect  the  increasing  the  number 
of  teeth  in  waterwheel  pinion  has  on  the  power  developed  by 
waterwheel,  and  the  revolutions  of  waterwheel  ?  This  information 
is  required  in  reference  to  the  driving  of  a  threshing  machine  with 
a  waterwheel.— Constant  Header. 

1835.  Ventilation  of  Stable. — I  have  a  three-stall  stable,  with  loft 
over  and  door  at  one  end.  Its  dimensions  are  18  ft.  by  15  ft. 
by  lift,  high,  equal  to  2,970  cubic  feet,  or  nearly  1,000ft.  per 
horss.  The  ventilat  on  is  bad,  and  I  am  about  to  put  in  a  funnel- 
shaped  uptake  through  ceiling  and  loft  over,  and  air  inlets  about 
floor  level.  I  understand  the  air  should  be  changed  about  three 
times  per  hour.  In  what  way  can  this  be  calculated  so  as  to  find 
the  areas  of  inlet  and  abduction  orifices?    T.  M.  Q.  S. 

1836.  Corrosion  of  Pump  Suction  Pipe. — Will  any  reader  exi)lain 

the  following  :  My  water  suppl}'  is  pumped  from  a  deep  well  by 
a  hot-air  engine  two  or  three  times  a  week  into  tanks.  The 


suction  pipe  is  of  wrought  iron  1^  in.  diameter,  and  is  laid  nearly 
horizontally  for  20  yards  between  well  and  engine.  During  the 
last  12  yeais  this  suction  pipe  has  frequently  become  corroded 
right  through,  and  always  on  its  top  side.  Yet  the  delivery  pipe, 
which  is  of  the  same  kind  but  300  yards  long,  remains  perfectly 
sound  I  have  fiequently  repaired  the  suction  pipe,  and  now 
renewed  it.  1  want  to  know  why  the  suction  pipe  is  so  severely 
attacked,  and  why  always  on  its  top  side,  and  not  the  delivery 
pipe.  The  explanation  may  be  that  the  vacuum  or  rarefaction  iu 
it,  combined  with  intermittent  wetting,  sets  up  some  chemically 
corrosive  action.  But  if  so,  what  is  it,  and  why,  and  what  is  the 
remedy  > — J.  C.  C. 

1837.  Holtite  Jointing  Material.— Will  any  of  your  readers  kindly 
advise  us  where  Holtite  jointing  material  can  be  obtained?— E  S.  S. 


MISCELLANEA. 


One  or  two  points  are  worthy  of  notice  in  the  rolling  stock  of 
tho  newly-opened  Leek  and  Manifold  Light  llailway.  Thougli 
the  gauge  is  only  2  ft.  6  in.,  the  coa<;hes  are  practically  the  .size 
of  many  on  the  standard  gauge,  viz.,  42  ft.  long,  8  ft.  wide, 
6  it.  6  in.  head  room  at  the  lowest  point  inside.  Tlie  very  latest 
Loudon  and  Nortli-Western  sleeping  saloons  are  65  ft.  6  in.  long, 
!)ft.  wide,  and  8  ft.  3  iu.  height  at  the  highest  point  of  the 
clerestory  roof.  Another  noteworthy  vehicle  is  the  transportation 
car,  by  which  standard  gauge  trucks  and  other  vehicles  can  be 
taken  to  any  part  of  the  line  without  unloading,  and  the  only 
tunnel  on  the  line  has  been  made  of  sufficient  size  to  clear  such 
vehicles. 

liBEAKiNG  OF  Stayuolts. — IStaybolts  break  more  frequently 
iu  bad-water  districts  than  in  those  districts  where  the  water  is 
freer  from  iucrustatiug  solids  (says  Mr.  H.  A.  Ferguson,  in  a 
paper  read  before  the  VVesteru  Kailway  Club  of  America).  This  is 
not  to  be  attributed  to  the  action  of  the  water  on  the  bolts,  but 
to  the  fact  that  such  engines  are  washed  out  very  much  more 
frequently,  with  consequent  vibration  of  the  bolts  each  time. 
There  is  apparently  no  remedy  for  this,  where  water-purifying 
stations  are  absent,  except  a  flexible  staybolt,  and  while  numbers 
of  these  have  been  designed  and  tried,  there  are  none  of  them 
that  will  not  become  inflexible  through  the  hard  scale  formations 
around  the  movable  parts.  The  best  bolt,  therefore,  is  one  which 
has  the  greatest  flexibility,  and  which  cannot  be  affected  by 
scale. 

A  VEiiY  interesting  pamijhlet  has  been  issued  in  Germany 
showing  various  comparisons  between  the  railway  systems  of  the 
several  leading  countries.  Tlie  number  of  miles  of  railway  line 
in  the  various  countries  when  compared  with  each  1,000  square 
miles  of  territory  is  22  in  Belgium,  19  in  Saxony,  11  in  the 
United  Kingdom,  10  in  Germany,  eight  in  France,  and  six  in 
the  United  States.  The  number  of  passengers  per  annum  per  mile 
of  rail  is  in  Belgium  678,000,  in  Germany  413,000,  in  France 
340,000,  in  Switzerland  318,000.  In  the  United  States  the 
number  is  astoundingly  low  and  only  amounts  to  89,721  pas- 
sengers per  mile.  Curiously  enough,  the  figures  for  the  United 
Kingdom  are  not  given  in  this  table,  though  they  are  higher 
even  than  the  figures  for  Belgium.  The  revenue  per  mile  in 
England  is  £2,  in  Belgium  ^1,  in  Germany  16s.,  in  the  United 
States  6s.  In  the  comparison  of  fares  there  is  little  distinction 
between  the  European  countries,  but  in  the  United  States  the 
rates  are  far  higher. 

Civil  and  Mechanical  Engineers'  Society. — The  mem- 
bers of  the  above  society  paid  a  visit  on  July  28th  to  the  print- 
ing offices  of  the  Timex  to  inspect  Wick's  rotary  type-casting 
machine.  This  machine  is  an  invention  of  a  journalist,  and  by 
its  means  it  is  made  possible  for  fresh  type  to  be  used  every 
day  tor  printing  the  Timi't>,  amounting  on  an  average  to  a 
million  letters,  and  the  whole  of  it  is  removed  on  the  following 
day  to  be  put  into  the  melting  pot.  Under  the  guidance  of 
the  firm's  engineer,  every  process  of  the  manufacture  of  the 
punches,  the  matrices,  and  the  type-casting  wheel  itself  was 
inspected;  and,  though,  the  actual  casting  is  done  at  the  works 
in  Blackfriars,  arrangements  had  been  made  by  which  the 
operation  of  one  of  the  finished  wheels  could  be  exhibited. 
Before  the  invention  and  perfection  of  this  wheel  a  type-making 
machine  which  could  turn  out  6,000  types  an  hour  was  con- 
sidered rapid;  the  Wick's  rotary  wheel  casts  60,000  with  ease, 
and  40  ner  cent  more  cheaply  than  the  old  machines.  It  was 
explained  that  after  buying  the  best  and  most  expensive 
machine  in  the  market,  they  invariably  set  to  work  to  alter  it 
until  it  reached  their  own  standard  of  accuracy.  All  the 
calculations  (and  they  are  peculiarly  complicated,  since,  to 
comply  with  the  traditions  of  printing,  the  unit  is  l-72nd  part 
of  an  inch)  are  carried  out  to  six  places  of  decimals,  and  the 
men  who  grind  the  punches  or  make  the  wheels  work  to 
l-10,000th  part  of  an  inch.  The  care  taken  and  the  quality 
of  the  machinery  employed  may  be  gauged  by  the  fact  that  the 
little  punch-cutting  machines,  which  each  cost  neatly  ^1,000, 
are  bedded,  to  avoid  vibration,  on  a  depth  of  16  ft.  of  concrete, 
which  in  its  turn  is  laid  on  oak  piles  5  ft.  long. 
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WORKMEN'S  RISKS  AND  COMPENSATION 
DIFFICULTIES. 

The  report  that  has  just  appeared  concerning  the  working 
of  the  Workmen's  Compensation  Acts  will  give  politicians 
and  would-'be  legislators  plenty  of  food  for  thought,  and 
will,  perhaps,  otfer  opportunities  to  those  who  are  so  eager 
to  prove  themselves  the  champions  of  the  distressed, 
particularly  at  a  season  when  elections  draw  near. 

The  inquiry  that  has  been  instituted  in  the  form  of 
a  Departmental  Committee's  investigation  gives  as  a  result 
a  substantial  Blue  Book,  wherein  a  large  number  of 
recommendations  are  made  for  the  betterment  of  the  Acts, 
and  for  the  removal  of  the  difficulties  that  seem  always 
to  be  linked  upon  the  interpretations  that  are  placed  on 
various  clauses  of  the  Acts.  These  recommendations  should 
carry  weight  from  the  fact  that  the  members  of  the 
Committee  included  those  whose  daily  experience  brings 
them  into  close  contact  with  the  necessities  of  the  Act, 
while  one  of  the  members  was  Mr.  G.  N.  Barnes,  of  the 
Amalgauiated  Society  of  Engineers,  unquestionably  the 
most  competent  representative  of  the  views  of  the  rank 
and  file  of  the  engineering  trade  upon  this  question. 

When  it  is  fully  recognised  that  the  Acts  have  done  a 
great  deal  of  good  in  that  it  has  made  emploj^ei-s  and 
workmen  alike  more  careful,  it  is  also  clearly  established 
that  the  decisions  that  have  been  given  under  the  Acts 
are  such  as  fall  most  unjustly  upon  many  trades,  and  also 
upon  many  employers.  Although  it  may  be  true  that  there 
has  not  been  so  large  a  number  of  cases  where  litigation 
has  been  carried  to  the  expensive  extremes,  yet  we  are 
persuaded  that  the  amount  of  friction  that  has  been  set 
up  owing  to  the  misunderstandings  as  to  the  different 
interpretations  of  the  clauses  of  these  Acts  has  been  a 
standing  menace  to  the  good  relations  between  employers 
and  employees.  The  conclusion  of  the  Commissioners  in 
this  respect  is  that  the  amount  of  actual  litigation  pro- 
duced by  the  Workmen's  Compensation  Acts  of  1897  and 
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1900  has  been  very  small  compared  with  the  great  number 
of  cases  settled  by  agreement,  without  any  recourse  what- 
ever to  legal  aid."  While  this  statement  is  in  a  measure 
satisfactory  as  showing  that  each  side  has  decided  to  save 
some  of  the  expenses  of  vexatious  litigation,  it  is  also  an 
indication  of  the  fact  that  there  must  have  been  very  many 
obscure  clauses  to  have  occasioned  the  possibility  of  difier- 
ence  of  opinion  concerning  the  way  in  which  compensation 
should  have  been  allotted.  Were  the  Acts  fairly  definite 
in  point  of  their  main  provisions,  there  would  be  less 
demand  for  arbitrations  and  for  references  to  persons  other 
than  those  primarily  concerned,  and  the  distrust  that  is 
occasioned  by  having  to  bring  into  conference  outside 
persons  is  certainly  a  contingency  that  was  never  con- 
templated when  the  Acts  were  passed. 

Mutual  insurance  will  do  a  great  deal  towards  bringing 
each  side  to  appreciate  the  necessity  for  watchfulness  and 
greater  care  connected  with  the  method  and  manner  of 
carrying  out  ordinary  operations  associated  with  the 
conditions  of  daily  labour,  for  it  can  be  asserted,  without 
the  least  suggestion  of  attacking  either  employer  or 
employee,  that  very  many  of  the  accidents  that  arise  are 
due  to  preventable  causes,  and  in  the  majority  of  instances 
ought  never  to  have  arisen.  We  have  known  instances 
where  men  have  been  injured  deliberately,  for  it  has  paid 
them  better  to  receive  pay  for  such  injuries  than  to  continue 
at  their  work ;  and  while  this  malingering  character  is  not 
a  general  one  to  be  levelled  against  all  workmen  any  more 
than  is  a  charge  of  wanton  cruelty  or  negligence  against 
the  employers,  yet  every  insurance  company  has,  unfortu- 
nately, too  much  experience  of  this  class  of  risk  for  the 
allegation  to  be  considered  unfounded  or  unnecessary. 

That  old  men  are  more  likely  to  meet  with  accidents 
than  younger  ones  has  been  emphasised  iby  the  manner  in 
which  the  provisions  of  the  Acts  have  been  meted  out, 
and  there  has  grown  up  in  consequence  a  tendency  upon 
the  part  of  many  employers  to  look  for  younger  men  in 
place  of  those  whose  experience  would  be  of  more  value 
to  them.  This  condition  has  been  emphasised  by  the 
Committee,  who  state  that  "  the  Acts  have  largely  increased 
the  difficulties  of  old  men  finding  and  retaining  employment, 
because  the  employers  think  they  are  more  likely  to  meet 
with  accidents." 

To  enable  employers  to  meet  this  admitted  increased 
liability,  the  Committee  consider  that  older  or  enfeebled 
men  should  be  permitted  employment,  but  that  the  em- 
ployers should  have  an  opportunity  of  engaging  them  on 
special  terms  as  to  the  compensation  that  should  be  paid 
them  in  the  event  of  death,  injury,  or  accident  arising 
during  the  employment.  Many  of  the  legal  points  that 
even  up  to  the  present  time  continue  to  vex  the  courts 
are  recommended  as  being  capable  of  easy  solution  by 
the  substitution  of  plain  English  terms  for  the  equivocal 
words  at  present  in  the  Acts,  and  it  is  proposed  to  make 
the  term  factory  "  to  include  any  place  where  machinery 
is  employed,  whether  such  is  worked  by  steam,  water,  or 
other  mechanical  power,  and  the  technicalities  connected 
with  the  word  "  scaffolding  "  are  proposed  to  be  swept  away 
and  a  clear  statement  made  which  would  govern  the  use 
of  any  structure  upon  which  workmen  are  required  to 
stand  when  carrying  out  their  daily  duties. 


"WHAT   IS  ENGINEERING  WORK?" 

It  should  not  require,  one  would  imagine,  that  a  Court 
of  Appeal  should  be  called  upon  to  determine  what 
constitutes  engineering  work  in  connection  with  the 
construction  of  a  light  railway,  but,  apparently,  owing  to 
the  decision  which  a  County  Court  judge  gave,  whereby  a 
carman  was  brought  under  the  condition  of  those  engaged 
upon  engineering  work,  it  has  been  necessary  for  three 
judges  of  the  Court  of  Appeal  to  solemnly  consider  and 
determine  this  question. 

We  do  not  by  any  means  agree  that  the  risks  of  an 
employer  are  to  be  removed,  but  we  certainly  consider  that 
those  engaged  upon  engineering  work  have  at  the  present 
time  quite  enough  responsibilities  and  liabilities  without 
having  them  further  increased  by  too  wide  an  interpretation 
'being  given  to  the  provisions  of  the  Workmen's  Compen- 
sation Acts  concerning  accidents  that  arise  in  connection 
with  work  of  that  character. 

It  appears  in  the  particular  case  which  the  Court  of 
Appeal  were  last  week  called  upon  to  consider  that  a 
workman  employed  as  a  carman  by  a  sub-contractor  to 
cart  sand  to  and  from  the  pit  to  the  works  fell  from  his 
cart,  and  sustained  fatal  injuries.    The  place  at  which  the 
accident  occurred  was  situated  some  two  and  a  half  miles 
from  the  works  that  were  being  carried  on,  and  his  widow 
claimed    compensation,    contending    that    the  accident 
happened  "  at,  or  in,  or  about "  the  engineering  work,  which 
brought  it  within  a  certain  section  of  the  Acts.    On  the 
part  of  the  employers  it  was  admitted  that  they  were 
carrying  on  the  engineering  work  in  the  construction  of  a 
light  railway,  but  they  contended  that  as  the  accident 
happened  at  such  a  great  distance  from  the  scene  of  the 
work  that  they  were  carrying  on,  it  was  unreasonable  to 
make  them  responsible,  and  to  endeavour  to  bring  within 
the  other  risks  associated  with  the  site  that  which  occurred 
in  a  place  where  no  actual  work  was  being  carried  on. 
The  County  Court  judge  before  whom  this  question  origi- 
nally came  decided  that  it  was  clear  to  his  mind  that  the 
workman  at  the  time  of  the  accident  was  employed  in 
connection  with  that  which  was  necessary  to  his  employer 
for  the  construction  of  the  engineering  work  that  they  had 
in  hand,  and  he  therefore  decided  that  in  consequence  of 
this  the  employers  were  liable  for  the  accident,  notwith- 
standing the  fact  that  it  occurred  at  a  considerable  distance 
from  the  scene  of  the  work  where  the  sand  that  was  being 
carted  was  to  be  actually  unloaded  and  used.    His  award 
was  in  consequence  in  favour  of  the  widow  for  the  full 
amount  claimed.  ,  ^ 

The  Court  of  Appeal  before  whom  this  judgment  came 
were  unanimous  in  reversing  the  decision,  and  took  no  pains 
to  express  their  view  that  the  County  Court  judge  had 
gone  outside  of  the  previous  decisions  of  the  Court,  and 
appeared  to  assume  that  he  was  entitled  to  consider  the 
Acts  entirely  afresh,  as  the  decision  that  he  made  was  not 
in  accordance  with  the  previous  decisions  of  higher  courts 
that  governed  the  case  that  he  had  to  deal  with.  The 
judges  decided  that  the  terms  "  or,  or  in,  or  about  "  denoted 
the  physical  situation  of  the  work  :  that  was  to  say,  those 
words  meant  the  same  when  applied  to  engineering  work 
as  when  in  connection  with  a  railway  or  factory,  and  they 
were  unable  to  see  how  any  other  meaning  as  to  the  word 
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"  work "  could  have  been  given  than  the  one  at  which 
they  had  arrived. 

It  is  well  that  there  should  be  oommon-sense  applied  to 
the  interpretations  of  plain  words,  for  the  ordinary  diffi- 
culties associated  with  legal  documents  are  great  enough 
without  having  added  to  them  those  capable  of  being 
conjured  up  in  a  manner  that  would  make  an  engineering 
contractor  responsible  for  what  happened  two  and  a  half 
miles  away  from  the  place  where  his  men  were  engaged. 
Had  the  interpretation  of  the  law  remained  with  the  County 
Court  judge's  decision,  engineering  employers  would  have 
had  thrown  upon  them  risks  such  as  they  \vould  have  had 
no  opportunity  whatever  for  providing  against,  inasmuch 
as  acts  of  carelessness  occurring  outside  of  their  works 
would  have  been  probably  more  frequent  than  all  the  other 
accidents  in  and  about  the  actual  place  where  the  work 
was  supposed  to  have  been  carried  on. 


NOTES  ON  NEWS. 

The  ■'  liELiABiLiTY  "  Trials  for  Motor  Boats. — -We  have 
recived  from  the  Automobile  Club  of  Great  Britain  and 
Ijfeland  an  abstract  of  the  report  made  to  the  club  com- 
mittee on  the  8th  inst.,  on  the  recent  "  reliability  "  trials 
for  motor  boats.  The  judges,  after  dealing  with  the 
niimber  of  competitors  and  general  arrangements  of  the 
trials,  expniss  their  satisfaction  at  the  results  and  at  the 
proved  ''  reliability  "  of  the  boats  taking  part.  Only  two 
of  the  16  starters  failed  to  complete  the  20  hours'  run,  five 
beats  making  complete  non-stoiJ  runs.  The  report  pro- 
ceeds with  an  appreciation  of  the  good  performance  of  the 
[Seal  and  the  Yosper  boats  usii:g  ordinary  parafhn,  and  of 
the  good  general  condition  of  all  the  boats  at  the  termina- 
tion of  the  20  liours.  One  of  the  most  important  recom- 
mendations of  the  report  is  dealt  with  at  some  length — 
niujiely,  that  of  the  safety  of  boats  fitted  with  internal  co^ni- 
bustion  engines,  and  the  effects  of  this  recommendation 
should  be  evident  in  next  year's  trials.  The  question  of 
convenience  of  general  arrangement  of  details  is  also 
treated,  the  Napier  Minor  and  Maudslay  boat  being  taken 
as  examples  of  excellence  in  this  direction.  Suggestions 
are  made  as  to  further  points  for  marking  in  future  trials, 
with  a  recommendation  that  furtiier  trials  should  be  lield. 
The  report  concludes  by  reconnnending  the  following- 
awards :  Class  1 — None.  Class  2 — Seal  Motor  Company, 
2J  horse  power  18  ft.  launch,  gold  medal.  Class  13 — Vosper 
and  Company,  12  horse  power  22ft.  launch,  gold  medal; 
Mitcham  Motor  Company,  6  horse  power  22  ft.  launch, 
silver  medal.  Class  4- — Maudslay  Motor  Company,  20 
hcrse  power  25  ft.  launch,  gold  medal ;  Woodnutt  and  Com- 
pany, 10  horse  power  30  ft.  launch,  silver  medal.  Class 
5 — Mr.  S.  F.  Edge,  35  horse  power  35  ft.  launch,  gold 
inedal.  Class  6 — J.  I.  Thornycroft  and  Companj^,  20  horse 
power  30  ft.  launch,  silver  medal.  Tlie  judges  expressed 
their  satisfaction  with  the  admirable  fashion  in  which  Mr. 
Basil  Joy,  the  secretary,  had  organised  the  trials. 

Leeds  Association  of  Engineers. — The  members  of  the 
Leeds  Association  of  Engineers,  by  permission  of  Mr.  G. 
Whale,  visited  on  August  3rd  the  London  and  North- 
Western  Railway  Company's  locomotive  works.  These 
works,  established  at  Crewe  in  1843,  constitute  the  largest 
I'ailway  works  in  the  world,  giving  employment  to  8,000 
persons.  They  occupy  137  acres  of  ground,  including  a 
covered  area  of  48  acres.  Of  the  many  features  of  interest, 
it  may  be  mentioned  that  in  the  Siemens-Martin  house, 
turning  out  50,000'  tons  of  steel  yearly,  were  seen  seven 
25-ton  and  two  35-ton  melting  furnaces,  the  gas  for  these 
and  other  furnaces  being  provided  by  58  Wilson  producers. 


The  boiler  shop  is  of  large  dimensions,  about  200  new 
boilers  being  made  annually,  besides  the  necessary  repairs 
to  the  3,000  engines  owned  by  the  company.  Since  the 
introduction  of  steel  boilers  at  Crewe  in  1872  not  one 
case  of  rupture  has  occurred.  In  the  nut  and  bolt  shop 
it  was  very  interesting  to  see  a  plain  heated  bar  fed  in  at 
one  end  of  a  machine,  and  the  nuts  and  bolts  coming  out 
at  the  other.  The  tender  shop,  for  size  one  of  the  finest 
on  the  ground,  is  530  ft.  long  and  121ft.  wide.  Tenders 
varying  in  capacity  from  1,800  to  2,500  gallons  are  fitted 
with  Ramsbottom's  ''  pick-up "  apparatus  for  taking  up 
water  from  troughs  whilst  running.  The  immense  fitting 
shop,  containing  360  machine  tools,  presented  a  remarkably- 
busy  appearance.  The  visitors  passed  through  nine  erecting 
shops,  where  engines  were  seen  undergoing  repairs  and  in 
process  of  construction.  The  total  number  constructed 
here  to  the  present  time  is  4,500,  and  among  the  notable 
engines  built  may  be  mentioned  the  "  Charles  Dickens," 
6  ft.  6  in.,  four-coupled,  which  ran  1,000,000  miles  in  nine 
years,  219  days,  and  on  the  5th  August,  1902,  completed 
2,000,000  miles.  The  annual  value  of  work  done  in  the 
various  shops  is  £864,000.  There  are  86,000,000  passengers 
carried  annually,  and  45,500,000  tons  of  goods.  The  annual 
mileage  of  engines  is  72,551,334.  Thus  their  total  per- 
formances equal  a  journey  to  the  sun  in  15  months,  to 
the  moon  in  29  hours,  and  round  the  globe  in  three  hours. 
The  number  of  miles  operated  on  is  2,950',  1,688,864  tons 
of  coal  being  consumed  annually  by  the  engines.  The 
company  have  built  845  workmen's  cottages,  and  sup])ly  gas 
and  water  to  the  whole  of  Crewe.  The  directors  have  had 
an  electrical  engineering  laboratory  fitted  up  at  the 
Mechanics'  Institute,  and  one  afternoon  each  week  is  set 
apart  for  the  instruction  of  such  of  the  employees  as  have 
shown  aptitude  for  the  work. 


The  North-Eastbrn  Railway  Electric  System.— At 
the  half-yearly  meeting  of  the  North-Eastern  Railway  Com- 
pany, the  chairman.  Viscount  Ridley,  said  that  from  the 
point  of  view  of  traffic  the  newly-electrified  lines  had  been 
very  satisfactory,  but  of  course  the  novelty  of  the  system 
had  caused  them  to  be  beset  with  a  great  many  difficulties 
which,  though  being  sunnounted  gradually,  were  real  diffi- 
culties both  as  to  the  safety  of  their  workmen  and  the 
public  and  the  passengers,  and  the  convenience  of  passengers 
ou  that  line.  They  had  been  fortunate  in  their  expert 
advisers,  and  altogether  they  had  no  reason  to  Ije  dis- 
satisfied with  tlie  progress  whicli  they  had  made,  and  he 
did  not  know  but  that  the  feeling  generallj^  was  that  under 
difficult  circumstances  they  liad  given  an  improved  service 
on  that  part  of  the  system.  They  worked  an  enonnous 
number  of  passengers  to  Whitley  Bay  and  down  to  the 
coast,  and  the  rejiorts  he  liad  of  the  numbers  carried  and  the 
hours  people  had  to  wait  to  return  to  Newcastle,  showed 
that  the  traffic  tiiey  had  to  deal  with  was  almost  beyond 
their  means.  So  far  as  profit  and  loss  was  concerned  it 
was  very  early  to  speak.  It  was  impossible  to  have 
accurate  figm-es.  53,402  miles  were  run  in  the  half-year 
up  to  June  30th,  and  the  expenditure  was  £4,911,  but  they 
must  remember  that  a  good  deal  of  that  expenditure 
included  the  experimental  running  both  for  the  satisfac- 
tion of  their  own  officers  and  for  the  education  of  those 
who  were  to  be  in  charge  of  trains.  The  capital  for  the 
conversion  of  the  line  was  £186,000.  If  he  came  to  tiie 
passengers  carried  he  would  take  the  two  weeks  ending 
July  11th,  1903,  and  July  9th,  1904,  for  comparison, 
making  all  allowances  for  the  fact  that  one  week  might 
have  been  fine  and  the  other  wet.  The  number  of  book- 
ings between  all  stations  had  increased  by  25  per  cent, 
and  the  money  22  per  cent.  With  reference  to  the  difficul- 
ties which  had  beset  them,  they  were  considering  most 
carefully  all  the  plans  that  could  be  thought  of  by  their 
experts  for  the  purpose  of  averting  the  danger  of  the  live 
rail  as  well  as  promoting  the  convenience  of  their  passengers. 
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LEAVES   FROM   A    NAVAL  ENGINEER'S 
NOTE  BOOK. 

Bearing  Surfaces,  etc. — {coiidnded  from  page  120). 
For  crosslieads  of  tlie  type  illustrated  at  fi/.  1,  the  relative 
diameters  of  the  gudgeon  pius  and  crank  pins  of  the  engines 
for  whicli  particulars  are  given  in  Tables  I.  and  II.,  and  also 
of  two  others,  are  as  below  : — 


Example. 

Table. 

^-   diaTneter  of  gndpfeon  pins 
diameter  ot  cranR  pins 

t 

ir. 

0-537 

A 

I. 

0-552 

H 

11. 

0-552 

J 

II. 

0-554 

F 

I. 

0-555 

H.M.S.  Dove.* 

0-562 

O 

II. 

0-572 

H.M.S.  Powerful.t 

0-591 

D 

I. 

0-60 

B 

I. 

0-61 

*  Crank  pins  7J  in.  diameter  by  12  In.  long,  gudgeon  pins  4  in.  diameter, 
gudgeon  bearings  (two)  each  5  in.  long. 

t  Crank  pins  22  in.  diameter  by  21jin.  long,  gudgeon  pins  13  in.  diameter, 
gudgeon  bearings  (two)  each  13  in.  long. 


These  figures  show  that  for  this  type  of  crosshead,  mostly 
fitted  on  the  engines  of  battlesliips  and  cruisers,  an  even 
closer  relation  exists  between  the  diameter  of  the  gudgeon 
pins  and  the  diameter  of  tlie  crank  pins,  the  gudgeon-pin 
diameter  ranging  from  54  per  cent  to  61  per  cent  of  tiiat  of 
the  crank  pin  in  the  ten  examples  given. 

The  pressure  on  the  gudgeon  bearings  of  engines  of 
torpedo  craft,  calculated  from  the  load  L  as  above,  is  usually 
about  2,200  lb.  per  square  inch,  or  twice  as  great  as  that 
generally  allowed  for  the  gudgeon  bearings  of  battleship 
and  cruiser  engines.  Neglecting  the  apparently  exceptional 
case  of  the  engines  for  H.M.  torpedo-b  >at  destroyer  Vixen, 
example  a,  Table  III,,  the  pressures  for  the  remaining  seven 
examples  of  which  data  are  given  in  the  table  range  from 
1,890  lb.  per  square  inch  to  2,500  lb.  per  square  inch,  while 
the  mean  value  for  the  seven  examples  is  2,2001b.  per 
square  inch. 

The  piston-rod  guides  of  naval  engines  are  now  almost 
without  exception  of  the  "  closed  "  type,  as  at  fig.  1.  The 
engines  of  all  the  vessels  of  various  types  of  which  par- 
ticulars are  given  in  Tables  I.,  II.,  and  IH.  are  so  fitted. 
The  guides  are  in  most  cases  of  cast  iron,  and  the  slippers 
faced  with  white  metal.  The  area  of  these  slippers,  as 
measured  by  their  length  x  width  in  recent  British  battle- 
ship and  cruiser  engines,  has  been  made  such  that  the 
maximum  pressure  per  square  inch  due  to  a  load  W  does  not 
exceed  65  lb. 


TABLE  III. — -Pressures  on  the  Bearing  Surfaces  of  Crank-shaft 
Guide  Slippers  of  Three-stage  Expansion  Engines  of  Recent 
Torpedo  Boats. 


Journals,  Crank  Pins,  Gudgeon  Pins,  and 
Twin-screw   Torpedo-boat  Destroyers  and 


Reference  letter. 


Name  and  type  of  vessel . 


l.H.P.  per  set  

Revolutions  per  minute  

Steam  pressure  In  pounds  per  square  inch  above  atmosphere,  F. 

Diameters  of  cylinders,  in  inches  : — 

High-pressure  

Intermediate   

Low-pressure  

Length  of  stroke,  in  inches   

Length  between  centres  of  connecting  rod,  in  inches  

Ratio  '®"Eth  of  connecting  rod  _  _ 


length  of  crank 

Diameter  of  all  crank-shaft  journals,  in  inches  

Total  length  of  main  bearings,  in  feet  and  inches  

Pressure  in  pounds  per  square  inch  on  main  bearii)g.s,  taking  surface  as 
diameter  in  inches  x  total  length  in  inches,  and  load  as  (area  of 
H.P.  X  P)  multiplied  by  3  for  three-crank  engines,  and  multiplied 
by  3J  for  four-crank  engines  

Diameter  of  all  crank  pins,  in  inches  

Length  of  crank  pins,  in  inches  : — 

High-pressure  .and  intermediate  

Low-pressure  

bearing  surface  of  L.P.  crank  pin 
Ratio  j 


bearing  surface  of  H.P.  crank  pin 
Pressure  in  pounds  per  square  inch  on  crank  pins,  taking  surface  as 
diameter  ia  inches  X  length  in  inches,  and  load  as  area  of  H.P.  X  P 
for  the  H.P.  and  I.P.  crank  pins  

Diameter  of  gudgeon  pins,  in  inches  


Length  of  gudgeon  bearings,  in  inches   ■  ■ 

Pressure  in  pound-t  per  square  inch  on  gudgeon  bearings,  taking 
surface  as  diameter  in  inches  X  length  in  inches,  and  load  as  area  ot 
H.P.  X  P  


Length  and  width  of  guide  slippers,  in  inches   

Pressure  in  pounds  per  square  inch  on  slipper  area  due  to  a  load  of 
H.P.  area  X  P 

R  "■ 
"  Astern  "  slipper  area 
"  Abeaa  "  slipper  area 


s 

T 

U 

V 

W 

X 

Y 

Z 

a 

H.M.S. 

Falcon, 
t.  B.D. 

H.M.S. 

Hart, 
T.B.D. 

U.S.S. 
Hopkins. 
T.B.D. 

U.S.8. 
Lawrence, 
T.B.D. 

U.8.A. 
T.B.D. 

H.M.S. 
Lively, 
T.B.D. 

U.S.A. 
torpedo 
boat. 

U.S.A. 

torpedo 
boat. 

H.M.S. 
Vixen, 
T.B.D. 

3,125 

2,000 

3,600 

4,200  - 

4,000 

3,000 

1,500 

850 

3,000 

390 

380 

400 

327 

380 

350 

325 

3i>0 

240 

210 

250 

250 

250 

250 

250 

250 

250 

203 

18i 

22 

22 

20J 

19 

14  . 

12 

20i 

31 

27J 

32^ 

31 

32 

30 

22 

19J 

31 

Two  34 

41 

Two  34 

Two  34 

Two  38 

Two  31J 

Two  25i 

Two  22 

Two  34 

18 

IS 

18 

20 

22 

18 

18 

16 

IS 

40 

40 

40 

50 

46} 

40 

40 

40 

40 

4-44 

n 

4-14 

53 

4-44 
1i 

5-0 

8 

4-20 
8i 

4-44 

4-41 

6| 

5-0 
6i 

4-44 

7i 

6  11 

5  3 

7  n 

6  7 

6  4 

3  2^ 

3  lOJ 

6  10 

466 

458 

495 

500 

40  J 

495 

386 

463 

n 

0 

n 

s 

8i 

61 

5i 

'$ 

12 

13 

13 

12 

lOJ 

9 

^ 

l-2i 

13J 

12 

13 

13 

12 

7 

9 

124 

1-00 

1  00 

1-00 

1-00 

1-00 

0-65 

1-00 

0-765 

1-00 

801 

764 

970 

914 

808 

908 

634 

635 

850 

4i 

4 

41 

5 

3i 

2i 

5i 

8i 

U 

8 

Si 

n 

H 

4J 

lo; 

2,120 

1,890 

2,500 

2,135 

2,200 

2.175 

2,380 

1.480 

16  X  12 

14  X  11 

187  sq.  in. 
area. 

150  sq.  in. 
area. 

16X11 

13J  X  7r 

10  X  Si 

223  £q.  in. 
art  a. 

95 

80 

115 

126 

110 

86 

67 

84 

0-50 

0-567 

0-455 

0-45 

0-53 

0-76 

'  L.P.  slippers  lljiu.  x  di  in.,  or  74  per  cent  of  area  of  the  H.P.  and  I.P.  slippers  given  in  the  table. 
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The  load  on  the  guide  varies  from  0  at  the  ends  of  the 
stroke  to  a  maximum  when  the  crank  forms  a  right  angle 
with  a  line  passing  through  the  crank-shaft  centre  and 
longitudinal  axis  of  the  piston  rod,  provided  steam  is  "  cut 
off"  past  half  stroke.  At  any  instant  the  load  on  the  guide 
is  equal  to 

L  X  tan  </), 

L  being  the  load  on  the  piston  at  that  instant,  and  </>  the 
angle  formed  by  the  connecting  rod  with  the  centre  line  of 
the  engine  as  defined  above. 

When  comparing  engines  of  a  given  type,  or  for  the 
purposes  of  design,  it  is  a  common  practice  to  take  the 
maximum  load  on  the  guide  as 

^i  =  W  in  pounds, 

L  being  the  load  on  the  piston  estimated  as  before — i.e., 
area  of  the  H.P.  piston  in  squai'e  inches  x  working  steam 
pressure  in  pounds  per  square  inch,  and  R  the  value  of  the 
ratio  ^'^"^''^  between  centres  of  connecting  rod 
length  of  crank 


Fig.  1. 


The  pressures  due  to  a  load  W  calculated  in  this  way,  on 
the  slipper  areas  of  the  engines  of  recent  United  States 
battleships  and  cruisers,  range  between  74  lb.  per  square 
inch,  as  in  example  K,  Table  II.,  and  90  lb.  per  square  incli, 
as  in  example  I.  For  the  eight  examples  given  the  average 
value  works  out  at  85  lb.  per  square  inch. 

With  the  exception  of  example  K,  the  length  of  tbe  connect- 
ing rod  between  centres  is  in  all  the  engines  of  battleships 
given  in  Table  I.,  and  of  cruisers  given  in  Table  II.,  four 
times  the  length  of  the  crank.  The  value  obtaining  for  this 
ratio  is  seldom  less  than  -i,  although  in  some  cases,  wliere 
great  difficulty  has  been  experienced  in  getting  the  engines 
in  under  the  protective  deck,  a  lower  value  has  been  adopted, 
notably  in  the  case  of  H.M.  ships  Powerful  and  Terrible,  the 
engines  of  which  have  a  stroke  of  4  ft.,  and  the  length 
between  centres  of  connecting  rods  is  but  7  ft.  9  in.,  giving 
3-858  as  the  value  of  R.  For  the  engines  of  smaller  craft, 
including  torpedo-boat  destroyers  and  torpedo  boats,  the 
rods  are  relatively  longer,  about  4^  being  a  common  value 


for  R,  while  in  some  instances  the  rods  are  five  times  the 
length  of  the  cranks. 

For  such  engines  the  pressure  allowed  on  the  guide 
slippers,  due  to  a  load  W  calculated  as  above,  ranges  from 
80  lb.  per  square  inch  to  95  lb.  per  square  inch  in  the  case 
of  the  British  examples  included  in  Table  III.,  and  from 
671b.  per  square  inch  to  1261b.  per  square  inch  for  the 
American  engines.  These  pressures  are  calculated  from  the 
full  area  of  the  slippers — ie,  length  by  width.  The  actual 
area  of  rubbing  surface  of  white  metal  is  usually  ordy  about 
85  per  cent  to  89  per  cent  of  the  full  area. 

The  slipper  area  for  "astern"  running  is  commonly  75 
per  cent  of  that  bearing  on  the  "ahead"  guides,  although,  as 
will  be  seen  from  the  tables,  80  per  cent  is  sometimes 
obtained,  while  in  other  instances  the  ratio  "astern"  slipper 
area  divided  by  "ahead"  slipper  area  only  reaches  0'45. 
The  lower  values  of  this  ratio  usually  obtain  in  the  case  of 
engines  of  torpedo  boats  and  torpedo-boat  destroyers,  the 
average  for  five  such  examples  given  in  Table  III.  being 
0-50;  the  highest  0-567,  and  the  lowest  0  45. 
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'■  The  Mid-Tyne  Link."   A  magazine  conducted  by  the  staffs 
of  Swan,  Hunter,  and  Wigham  Richardson  Limited, 
the   Wallsend    Slipway   and    Engineering  Company 
Limited,  and  the  North-Eastern  Marine  Engineering- 
Company  Limited.    Edited  by  A.  G.  Hood.    No.  1, 
Vol.  I.    July,  1904.    Price  6d. 
There  are  several  industrial  publications  which  appear  with 
regularity,  and  contain  much  interesting  matter,  but  which 
seldom  come  under  the  notice  of  the  general  public.  They 
are  run  by  the  staffs  of  large  concerns  with  the  object  of 
promoting  interest  of  the  workers  in  the  results  of  their 
daily  labours  and  a  spirit  of  comradeship  amongst  the 
employees  of  the  various  departments.    The  present  maga- 
zine is  of  a  similar  type,  but  is  not  so  limited  in  its 
application,    for    it   appeals  to  the  workers  not  only  of 
one  manufactory,  but  to  those  of  a  combination  of  works 
extending  over  a  large  district,  and  including  many  classes 
of  workers.    The  editor  and  his  confreres  are  to  be  con- 
gratulated upon  their  first  issue,  which  includes  an  article 
on  "  Old  Wallsend,"  by  Mr.  J.  Wigham  Richardson,  and 
many  illustrations  and  interesting  notes  upon  work  recently 
turned  out  by  the  various  fhms,  and  other  matter  of  local 
interest.    The  magazine  is  excellently  printed,  and  set  up 
in  a  most  attractive  style. 
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"  An  Inquiiy  into  and  an  Explanation  of  Decimal  Coinage 
and  the  Metric  System  of  Weights  and  Measures."  By 
Edwyn  Anthony,  M.A.,  J.P.    London :  Messrs.  George 
Routledge  and  Sons  Limited. 

"  The  Nautical  Magazine."  No.  7,  Vol.  LXXIII.  Price  Is. 
Pollokshields,  N.B. :  Messrs.  Jas.  Brown  and  Son. 

"  The  American  Institute  of  Architects  Quarterly."  Bulletin 
No.  1,  Vol.  V.    Washington:  Glenn  Brown. 

Institute  of  Marine  Engineers.    15th  annual  volume. 

"  Properties  of  British  Standard  Sections."  No.  6  of  the 
Engineerine:  Standard  Committee.  Leslie  S.  Robert- 
son,  secretaiy.  London:  Crosby  Lockwood  and 
Son,  and  the  offices  of  the  Committee,  28,  Victoria 
Street,  Westminster. 

Transactions  of  the  North-East  Coast  Institution  of 
Engineei's  and  Shipbuilders.  Newcastle-on-Tyne : 
Andrew  Reid  and  Company  Limited. 

"  The  Official  Gazette  of  the  United  States  Patent  Office." 
Vol.  CXI.,  No.  4.  Published  by  authority  of  Congress, 
Washington. 


166 


THE    PRACTICAL    ENGINEER.  [August  12,  1904 


SOME  EXAMPLES  OF  PRESENT  PRACTICE  IN 
CRANES  AND  LIFTING  M ACH I N ERY.— V.* 
By  Edward  C.  R.  Marks,  A.M.I.C.E.,  M.LM.K. 


Elkctric  Overhead  Travelling  Cranes. 
The  electric  overhead  traveller,  or  travelling  crane,  illus- 
trated at  fig.  20,  by  Messrs.  Craven  Brothers  Limited,  of 
Manchester,  is  of  the  three-motor  type  for  a  load  of  10  tons. 
The  speeds  are  as  follow  : — 

Hoisting  10  tons  at  15  ft.  per  minute. 

5      „      30  ft. 
Cross  travelling,  under  full  load,  100  ft.  per  minute. 
Longitudinal  travelling    ,,  300  ft.  „ 

Increased  speeds  with  decrease  of  load,  due  to  the  accelera- 
tion of  the  speed  of  the  motor. 

The  girders  are  of  single  web,  and  the  end  carriages  of 
box  section.  All  rivet  holes  are  drilled,  and  the  riveting  is 
by  power. 


the  frames.  The  hoisting  and  lowering  motion  is  through 
cast-iron  lifting  barrel  with  four  falls  or  plies  (making  double 
bight)  of  flexible  steel-wire  rope.  All  the  gearing  is  machine 
cut,  except  the  hoisting  barrel  wheel  and  pinion,  which  are 
machine  moulded,  The  two-sheave  bottom  block  has  a  roller 
pathway  under  head  of  hook.  The  ends  of  rope  are  fixed  at  ends 
of  grooves  in  barrel,  and  the  middle  part  looped  up  over  a 
compensating  pulley  carried  by  a  forged-steel  suspension 
beam  in  crab,  so  that  the  load  is  evenly  distributed  on  the 
four  parts  of  the  rope  and  raised  in  a  vertical  line  through- 
out the  lift. 

The  barrel  is  driven  by  spur  gearing  from  a  reversing 
motor  carried  on  a  motor  plate  between  the  crab  sides,  with 
a  pinion  on  the  armature  shaft,  gearing  into  a  wheel  on  the 
second-motion  shaft.  The  gearing  provides  the  two  speeds 
of  lifting,  which  are  readily  changed  by  clutches  operated 
through  a  lever  by  the  attendant  from  the  cage  after  bring- 
ing the  crab  to  the  cage  end  of  the  girders.  On  the  second- 
motion  shaft  is  provided  the  makers'  patent  automatic-coil 
magnetic  brake,  which  is  applied  by  gravity.    The  switch 


r 

1  - 

Fio.  20. 


The  motor  for  longitudinal  travel  is  bolted  to  one  of  the 
girders  in  the  centre  of  the  span  ;  it  is  on  the  opposite  side 
of  the  crane  to  that  shown  in  the  illustration.  The  longi- 
tudinal travelling  wheels  have  cast-iron  centres  hooped  with 
double-flanged  steel  tyres.    A  foot  brake  is  provided  to  assist 


FiQ.  21. 

in  controlling  the  longitudinal  movements  of  the  crane  with- 
out reversing  the  motor  suddenly. 

The  crab  side  frames  are  of  cast  ii'on,  well  stayed  together 
and  fitted  throughout  with  steel  axles  and  shafts  revolving 
in  brass  bearings.  The  crab  is  carried  by  four  double-flanged 
cast-steel  runners  kej'ed  to  the  axles  on  the  inner  sides  of 


"  For  previous  article  see  page  124. 


handle  controlling  the  hoisting  motor  is  arranged  so  that 
simultaneously  with  the  supply  of  current  to  motor  an 
electro-magnet  is  energised  and  caused  to  i-aise  the  brake 
weight,  thereby  rendering  brake  inoperative.  A  failure  of 
current  from  any  cause  results  in  the  immediate  application 
of  the  brake,  which  then  takes  care  of  and  sustains  the  load. 


Fio.  22. 

The  brake  also  permits  attendant  to  lower  load  by  gravity; 
this  is  effected  through  a  separate  lever  in  the  attendant's 
cage  connected  to  the  brake  lever  on  the  crab  by  a  square 
shaft  across  the  crane,  whereby  the  brake  may  be  released, 
or  extra  pressure  applied  thereto  over  and  above  that  set  up 
automatically  by  the  weight  to  the  coils. 

Rails  are  riveted  to  the  top  flanges  of  the  girders  for  the 
traverse  or  cross  travelling  of  the  crab,  this  motion  being 
obtained  from  a  reversing  motor  acting  through  spur 
gen  ring. 

The  three  reversing  motors  are  of  the  enclosed  multipolar 
typ',  series  wound.  They  are  made  by  the  Lancashire 
l)ynamo*and  Motor  Co.  Ltd.,  with  whom  Messrs.  Craven 
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Bros.  Ltd.  are  amalgamated.  The  motors  aio  controlled  from 
the  cage  by  three  liquid  resistance  conti'ollers ;  the  circuit 
being  broken  at  the  surface  of  the  liquid,  sparking  about 
the  mechanism,  with  consequent  biu-ning  out,  is  avoided. 
Hand-drawn  copper  leads  are  carried  between  the  girders  by 
insulated  brackets  ;  straining  screws  are  fitted  at  each  end, 
and  fuses  for  each  motor  are  carried  on  slate  and  boxed  in. 
A  main  pole  double  switch  breaks  the  circuit  from  all  the 
motors. 


Fig.  21  is  an  illustration  showing  the  crab  and  motors  of 
a  20-ton  three-motor  electric  overhead  ti'aveller,  by  Messrs. 
Thos.  Smith  and  Sons,  of  Rodley,  near  Leeds.  The  span  of 
the  crane  is  60  ft.  The  box-section  steel  girders  and  the 
end  carriages  have  all  plate  edges  planed.  The  travelling 
wheels  have  double-flanged  steel  tyres,  and  steel  axles  in 
gun-metal  bearings.  The  crab  has  cast-iron  sides,  with  caps 
and  bolts  and  gun-metal  bearings;  it  is  mounted  on  four 
double-flanged  steel  tram  rails.  The  hoisting  motion  is  spur 
gearing  with  double  spiral  grooved  drum  for  vertical  lift, 
two-sheave  bottom  block  and  top  or  compensating  pulley. 


The  travelling  speeds  can  be  increased  for  the  lighter 
loads. 

The  armature  of  the  hoisting  motor  is  fitted  with 
automatic  electric  brake,  operated  by  solenoids  and  so  that 
failure  of  current  supply  will  result  in  automatic  application 
of  the  brake  fur  sustaining  the  load. 

The  motors  are  controlled  by  lever  controllers  of  the 
liquid  type. 

The  total  weight  of  crane  is  about  22  tons. 


The  illustration  at  fig.  22  is  of  a  light  type  (piick-workiug 
one-motor  electric  overhead  traveller,  by  Messrs.  Thos.  Smith 
and  Sons.  The  lifting,  cross  traverse,  and  longitudinal 
travelling  are  all  effected  from  the  one  motor,  acting  (as 
shown  in  the  illustration)  through  worm  gearing.  The  crane, 
which  has  a  short  span,  is  driven  by  an  attendant  frum  a 
seat  mounted  on  the  crab  itself  The  motor  is  shunt  wound, 
semi-enclosed.  The  cross  girders  and  end  carriages  are  of 
rolled  steel  ;  the  end  carriages  are  mounted  on  steel-tyred 
double- flanged  wheels.    For  very  light  loads  the  block  can 


Fro.  23. 


steel  wire  rope,  forged  iron  swivel  hook  with  steel  anti- 
friction rollers.  There  is  also  an  additional  hoisting  drum, 
for  lighter  loads  up  to  six  tons,  lifting  with  a  single-sheave 
return  block. 

The  transverse  travelling  motion  acts  through  spur  gear 
connected  up  to  the  tram  wheels  of  the  crab.  The  longi- 
tudinal travelling  has  spur  gear  with  cross  shaft  carried  in 
gun-metal  bearings. 

All  the  gearing  is  cut  from  the  solid  with  the  exception  of 
the  barrel  wheel  and  the  pinion  gearing  into  same.  The 
principal  pinions  and  the  t'hafts  are  of  steel. 

Tlie  power  and  speed  of  the  completely  enclosed  motoi's 
are  as  follow  : — 

For  hoi.stiug    10  B.H.P.  at  about  400  revs,  per  minute. 

For  traiisve'  se  travelliug   4  B.H.P.  at  about  500  revs,  per  minute. 

For  longitudinal  travelling...    6  B.H.P.  at  about  600  revs,  per  minute. 

The  speeds  of  the  various  crane  motions  are  as  hereunder  : — 

Hoisting  from  large  drum  ...  20  tons  at  4  ft.  per  minute  (slow  gear),  10 

tons  at  8  ft.  per  minute  (quick  gear). 

Hoisting  from  small  drum  ...    6  tons  at  12|  ft.  per  minute  (slow  gear).  3 

tons  at  25  ft.  per  minute  (quick  gear). 

Traverse  travelling    About  60  ft.  per  minute. 

Longitudinal  travelling    About  150  feet  per  minute. 


be  taken  off  and  the  work  lifted  from  the  end  of  the  wire 
rope. 


Electric  overhead  travellers  are  also  constructed  by  various 
makers  adapted  to  be  worked  from  below  or  the  ground  level. 
In  some  such  cases  the  motor  is  employed  for  hoisting  only, 
the  transverse  and  longitudinal  tra,velling  being  by  hand 
power  gearing  operated  through  chain  wheels  with  depend- 
ing hand  chains. 


An  electric  overhead  travelling  crane  of  125  tons  capacity 
is  illustrated  at  fig.  23.  It  was  constructed  by  Messrs. 
Vaughan  and  Son  Ltd.,  of  West  Gorton,  ^lanchester,  for  the 
armour-plate  works  of  Messrs.  Armstrong,  Whitworth,  and 
Co.  Ltd.,  at  Openshaw,  Manchester.  Another  view,  par- 
ticularly showing  the  crab,  is  given  at  fig.  24.  The  crane 
was  tested,  and  satisfactorily  dealt  with  a  load  of  135  tons. 

The  span  of  the  crane  is  51  ft.  The  girders  and  the  end 
carriages  are  of  box  section,  built  up  from  plates  and  angles 
of  mild  steel  having  an  ultimate  tensile  strength  of  not  less 
than  26  nor  more  than  30  tons  per  square  inch,  with  an 
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elongation  of  at  least  20  per  cent  in  8  in.  The  girders  are 
6  ft.  deep  at  centre,  4  ft.  at  ends,  and  54  ft.  overall  length. 
The  top  and  bottom  booms  or  flanges  each  consist  of  two 
steel  plates,  each  plate  being  1  ft.  7  in.  wide  by  |  in.  thick. 
The  two  web  plates  of  each  girder  are  j,,-  in.  thick.  Each 
girder  is  stiffened  with  diaphragms  of  H-section  joists 
between  the  inner  sides  of  the  web  plates,  and  with  tees  on 
the  outer  side  of  the  outer  web  plate. 

The  two  travelling  wheels  of  each  end  carriage  have 
double-flanged  steel  tyres  shi-unk  on  ;  they  are  4  ft.  diameter 
ou  tread. 


double-sheave  block,  provide),  by  means  of  an  additional 
compensating  pulley  arranged  between,  but  abovs,  the 
ordinary  compensating  pulleys,  so  that  the  latter  may  be 
coupled  by  means  of  a  flexible  or  chain  connection.  By  this 
equalising  or  compensating  arrangement,  which  is  shown  in 
diaijrammatic  form  at  fig.  25,  an  accurate  distribution  of  the 
load  is  obtained,  and  the  tension  on  the  two  lifting  ropes 
when  raising  the  full  load  is  thus  limited  to 
i|i  =  15|,  say  16  tons. 
The^large  spur  wheels  are  mounted  upon  and  keyed  to 
their  respective  barrels,    and    the  barrel  shafts  thereby 


Fig.  24. 


The  crab  has  two  double  steel-plate  sides  firmly  stayed 
together,  and  is  mounted  on  four  double  flanged  steel-tyred 
runners.  The  plates  are  1  in.  thick  and  spaced  about  4  in. 
apart.  The  rails  for  the  runners,  and  also  for  the  end 
carriage  wheels,  consist  of  solid  bars  4  in.  wide  by  3  in.  deep. 

The  crab  carries  three  worm  wheels,  two  for  lifting  and  one 
for  traversing.  Two  motors  are  on  one  side  (as  shown  in  illus- 
tration) and  one  on  the  opposite  side  of  the  crab.  The 
worm  wheels  have  gun-metal  rims,  with  teeth  cut  from  the 
solid.  The  steel  worms,  cut  from  the  solid,  are  fitted  to 
extensions  of  the  respective  armature  shafts. 

The  main  hoisting  is  eff'ected  by  two  barrels,  one  at  each 
end  of  the  crab,  operated  simultaneously  from  the  large 
hoisting  motor,  but  rotating  in  opposite  direction.  The 
worms  and  worm  wheels  give  the  first  reduction  in  speed 
from  the  motor ;  subsequent  reductions  are  given  by  the 
spur  wheels  and  pinions  connecting  the  respective  barrels 
with  their  worm  drive.  Two  speeds  of  lifting  with  the  main 
barrels  are  provided,  the  necessary  change  wheels  and  clutch 
gear  beiug  operated  from  the  platforms.  The  barrels  are  of 
cast  iron,  with  machine-cut  right  and  left  hand  grooves  for 
the  steel-wire  rope,  which  is  If  in.  diameter.  The  falling 
block  may  be  described  as  of  a  duplex  double-sheave  type, 
there  being  a  pair  of  sheaves  for  each  of  the  barrels,  or  four 
sheaves  in  all.  Each  barrel  has  its  own  rope,  which  is  led 
round  the  two  guide  pulleys  at  the  one  end  of  the  bottom 
block  and  thence  over  a  top  compensating  pulley ;  the  ends 
of  the  rope  are  anchored  at  the  respective  ends  of  the  barrel. 
In  addition  to  the  distribution  of  the  load  on  either  barrel 
equally  between  its  two  ends,  by  the  pulleys  aforesaid,  equal 
distribution  is  assured  between  the  two  barrels  and  over  the 
eight  falls  (four  bights)  of  rope  (which  they,  with  the  duplex 


relieved  from  torsional  stress.  The  spur  wheels,  with  the 
exception  of  the  barrel  wheels  and  their  pinions,  have 
machine-cut  teeth.    The  makers  are  thus  enabled  to  employ 


Fig.  25. 

teeth  of  fine  pitch  with  attendant  smoothness  of  running, 
obtaining  the  necessary  strength  by  making  the  wheels  of 
such  a  width  as  would  be  inadmissible  with  cast  teeth. 
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The  hook  of  the  bottom  block  is  of  the  double  or  ram's 
horn  type,  sometimes  termed  the  anchor  type.  The  head  is 
ill  the  form  of  a  nu^,  with  buttress  threads,  aud  beneath  it 
are  hardened  steel  balls  and  plates  to  assist  the  swivelling 
or  rotation  of  the  load. 

Light  loads,  up  to  10  tons,  are  dealt  with  by  an  auxiliary 
barrel  arranged  in  the  crab  and  operated  by  a  separate 
motor ;  it  is  therefore  quite  independent  of  the  main  hois^. 
With  the  auxiliary  barrel  a  single-sheave  fall  or  bottom  block 
is  employed. 

The  main  and  auxiliary  hoisting  motions  are  each  htted 
with  magnetic  brakes,  for  the  automatic  application  and 
release  of  the  brake  respectively  on  the  supply  and  interrup- 
tion of  the  current  to  the  motor. 

The  motor  for  longitudinal  travelling  is  mounted  at  one 
end  of  the  crane  ;  a  cross  shaft  extends  between  gearing 
placed  on  the  respective  end  carriages.  All  the  gearing  in 
this  motion  is  spur  driven,  and  the  teeth  ate  machine  cut 
with  the  exception  of  the  last  wheels  and  pinions,  which  are 
but  slow  moving. 

The  four  motors  are  of  the  multipolar  tramway  type,  and 
wound  for  an  E.M.F.  of  220  volts.  The  speed  of  the  crab 
motors  when  loaded  is  under  300  revolutions  per  minute. 
Each  motor  is  operated  by  a  liquid  type  controller. 

The  full  load  of  125  tons  is  lifted  at  the  rate  of  Ih  ft.  per 
minute.    The  travelling  is  done  at  about  100  ft.  per  minute. 

The  total  weight  of  the  crane  with  its  maximum  load 
suspended  is  nearly  250  tons.  The  crab  alone  weighs  40 
t  'US  and  the  fall  block  about  2 J  tons. 

(To  he  continued.) 


COMPOUND   PUNCH   AND    DIE  FOR 
LEATHER  WASHERS. 


A  CORRESPONDENT  of  Machinery  sends  the  following  sketch 
of  a  compound  punch  and  die  for  blanking  leather  washers, 
for  the  filler  valve  on  a  gasoline  stove  taidv. 


The  illustration  shows  the  punch  and  die  about  one-half 
size.    A,  B,  C,  F,  G-,  I,  and  K  are  of  machinery  steel,  while 
4 


D,  H,  and  J  are  of  tool  steel,  and  L  of  cast  iron.  A,  which 
represents  the  shank  of  the  punch,  is  bored  out  large 
enough  to  accommodate  the  spring  shown,  and  is  held  in 
position  by  the  tension  plug  I,  which  is  bored  out  so  that 
the  shank  of  the  knock-out  B  passes  through  it  and  keeps 
it  in  alignment  with  the  portion  which  travels  in  P.  It 
will  be  noticed  by  the  drawing  that  the  lower  portion  of 
A  is  bored  a  little  larger  than  P  where  C  fits ;  C  acts  as  a 
backing  for  the  punch  D.  The  piece  C  is  made  a  nice  fit 
into  A,  while  F  acts  as  the  punch  holder,  and  is  made  a 
nice  driving  fit  into  A  and  H,  and  the  punch  D  is  made  a 
nice  fit  into  F.  G,  which  is  called  the  knock-out  or  kicker, 
is  operated  by  four  pins  e,  e,  etc.,  which  pass  through  holes 
drilled  in  F  and  C,  and  work  against  B.  As  the  punch 
ascends  the  spring  R  forces  the  blank  or  waslier  from  the 
punch,  and  leaves  it  on  the  upper  face  of  the  die,  while  K 
strips  the  stock  from  the  die,  and  as  soon  as  the  puncli 
and  die  are  separated  the  blank  is  ready  to  slide  off,  if 
worked  in  an  inclined  press ;  othei"wise  it  must  be  picked 
off  by  hand.  H,  which  is  the  outside  cutting  die,  is  held 
by  four  \  in.  fillister  screws  M,  and  as  H,  F,  and  A  are  all 
snug  fits,  there  is  no  danger  of  its  shifting.  The  lower  half 
of  the  di?  is  made  as  follows:  L,  which  is  of  cast  iron,  is 
made  to  fit  a  4  in.  shoe,  and  is  bored  out  to  receive  the 
piece  J,  which  is  held  in  place  by  the  four  fillister 
screws  N  j  J  is  a  snug  fit  in  L.  The  stripper  K  is  held  in 
place  by  the  four  fillister  screws  0,  and  operated  by  four 
springs  S. 

F'urther  particulars  in  regard  to  the  punch  and  die  are 
unnecessary,  as  the  drawing  shows  the  construction  veiy 
plainly,  but  no  clearance  at  all  was  given,  as  it  was  necessary 
to  keep  the  washers  the  same  size.  The  maker  has  made 
several  compound  dies  with  no  clearance,  and  finds  that  they 
give  good  results  when  blanking  thin  stock,  do  away  witli 
the  burr,  and  there  is  no  chance  for  it  to  change  in  size 
when  grinding. 

THE  MODERN  RAILWAY  WAGON  AND  THE 
DETAILS  OF  ITS  DESIGN. 

By  George  Willans. 

{Continued  from  page  117.) 

With  either  of  the  arrangements  shown  in  fig.  59  these 
objections  are  overcome,  each  buffer  having  a  separate  and 
independent  spring,  which  is  easily  renewable,  without 
interference  with  the  others,  the  drawbar  being  continuous 
and  provided  with  a  cradle  and  somewhat  stronger  spring. 
It  will  be  noticed  that  in  one  design  indiarubber  springs 
are  used ;  these  are  known  as  Spencer's  patent  springs, 
and  consist  of  a  series  of  moulded  indiarubber  washers, 
supported  by  steel  cup-shaped  plates,  into  which  the  india- 
rubber  is  moulded,  and  which  also  serves  to  separate  the 
steel  caps  from  one  another ;  each  spring  is  separated  from 
the  next  by  a  thin  steel  plate,  so  that  the  drawbar  or 
buffing  spring  as  a  Avhole  consists  of  a  series  of  special 
indiarubber  washers,  each  capable  of  being  renewed  with- 
out discarding  the  remaining  ones.  It  will  be  noticed  that 
m  both  aiTangements  of  buffing  spring  an  indiarubber 
washer  is  placed  at  the  back  of  the  spring  bracket  or  beam, 
and  provided  with  a  wrought-iron  washer  and  cotter,  as 
shown.  This  is  in  order  to  take  up  the  rebound  of  the 
spring  after  it  has  been  driven  home,  aud  without  which 
the  buffing  springs,  having  a  certain  amount  of  initial 
compression,  there  would  be  a  tendency  to  shear  off  the 
cotter.  The  cast-iron  spring  box  for  the  steel  spring 
arrangement  is  shown  in  detail  by  fig.  60.  This  should  have 
a  backing  of  thick  felt  placed  between  it  and  the  cross 
bearer  when  placed  in  position.  Fig.  61  shows  the  wrought- 
iro'U  bracket  used  for  the  indiai'ubber  type  of  springs. 
The  steel  spring  arrangement,,  it  may  be  noted,  is  in  part 
the  subject  of  a  patent  application,  which  arrangement 
will  be  described  later. 
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The  buffing  and  draw  spring,  previously  mentioned,  is 
shown  by  fig.  62  to  consist  of  twelve  plates  3  in.  by  |  in., 
and  having  a  camber  of  14  in.,  the  length  when  straight 
being  5  ft.  10^  in.  The  design  of  the  spring  buckle  and 
the  method  of  forging  is  shown  by  the  cross  sections. 
Obviously  thicker  plates  and  less  in  number  may  be 
employed  than  the  above;  some  railway  companies  using 


•  %  Bolts 


load  is  well  in  excess  of  the  drawbar  pull  exerted  by  the 
locomotive,  and  leaves  a  good  margin  for  a  suddenly  applied 
"  pluck  "  on  the  drawgear,  or  a  one-buffer  load  on  the  spring. 
The  deflection  of  the  spring,  as  fig.  62,  per  ton  of  load 
may  be  taken  at  If  in.  to  2  in.,  the  springs  being  tested 
for  manufacture  by  "  scragging  "  them  in  a  similar  manner 
as  for  the  bearing  springs  previously  described. 


Fig  60  —Detail  of  Spring,  Box  A. 


I'itsfeFSpancei- 


fiG.  59. 


Fir,.  61. -Detail  of  Spring  Bracket  B. 
Wrouglit-iron  Indiii  ubber  Spring 


Method  of  making  Buckle, 
welded  along  liuts  A. 


Fig.  62. 


Section  through  Buckle. 


nine  3  in.  by  §  in.  jjlates  for  the  purpose,  gaining  an  advan- 
tage in  weight  by  so  doing,  although  there  is  somewhat 
greater  liability  to  breakage  with  tlie  stronger  plates. 
The  stresses  to  which  these  springs  are  subjected  are  so 
complex  that  it  seems  difficult  to  apply  a  formula  to  the 
case  ;  but  it  may  be  noted  that  using  the  formula  quoted 
for  the  bearing  springs,  the  safe  load  works  out  at  I'ather 
less  than  three  tons,  to  wliich  may  ])e  added  tlie  assistance 
received  from  the  helical  spring  in  the  drawbar  cradle, 
which  should  be  capable  of  carrying  a  load  of  eight  tons 
under  a  compression  of  l|in.j  so  that  the  combined  safe 


Messes.  Richaedson,  Westgarth,  and  Company  Limited, 
of  Hartlepool,  have  concluded  an  arrangement  with  the  successors 
of  the  well-known  engineers,  Messrs.  Easton  and  Anderson,  by 
which  they  will  become  sole  manufactureris  for  all  the  Easton 
and  Anderson  specialties  in  general  engineering,  pumping  engines 
hydraulic  plants,  etc.  The  designing  will,  as  before,  be  directed 
by  Mr  Perceval  Wilson,  assisted  by  the  principal  members  of 
the  staff  of  the  old  company,  so  that  there  will  be  a  continuity 
of  the  experience  which  has  made  the  Easton  and  Anderson 
pumping  engines,  etc.,  famous  all  the  world  over  whilst  the 
facilities  for  economical  production  afforded  by  the  works  of 
Messrs.  Richardson,  Westgarth,  and  Company  will  enable  tbem 
to  successfully  compete  for  this  class  gf  work. 
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MARINE  MOTORS. 

The  trials  that  have  taken  place  during  the  past  month  in 
connection  with  boats  in  which  the  motive  power  has 
been  that  of  other  than  steajii,  have  attracted  international 
attention  and  are  of  more  than  passing  interest,  inasmuch 
as  the  importance  of  the  motor  has  been  thus  universally 
recognised.  It  is  useless  for  engineers  having  very  excellent 
forms  of  steaui  engines  and  conveniently-arranged  launch 
engines  to  ignore  the  fact  tliat  the  age  is  now  ripe  for  a 
change  in  tlie  matter  of  small-power  engines.  The  advocates 
of  high-speed  engines  have  had  to  give  their  attention  as 
much  to  the  steam  generator  or  the  boiler  as  the  engine 
itself,  so  that  frequently  the  troubles  and  difficulties  of 
the  one  have  been  thrown  upon  the  other,  to  the  discredit 
of  the  work  that  was  really  being  admirably  performed. 

To  remove  from  the  boat  the  boiler  is  to  free  space  that 
is  probably  more  valuable  per  unit  of  area  than  in  any 
other  position  in  which  mechanical  power  is  required,  so 
that  when  tlie  builders  of  motors  such  as  have  hitherto 
been  considered  as  useful  on  motor  cars  give  their  attention 
to  producing  a  compact  motor  suitable  for  marine  work, 
they  have  an  immense  fiekl  awaiting  their  productions. 

The  race  across  the  Straits  of  Dover  put  to  severe  tests 
the  competing  crafts,  and  at  the  same  time  gave  proof  of 
the  fact  that  the  motor  is  as  reliable  for  service  on  such 
conditions  as  the  ordinary  steam  engine.' 

Tliat  marine  motoring  is  not  properly  recognised  in  this 
country  is  shown  by  the  list  of  entries  that  contained  nine 
English  boats  against  twenty-two  from  France.  It  will  be 
to  the  advantage  of  many  of  our  launch-engine  builders  to 
cast  off  the  prejudices  that  they  have  formed  against  the 
internal-combustion  engine,  and  turn  their  special  attention 
with  the  experience  that  they  have  obtained  to  producing 
motors  wherein  they  can  embody  the  good  points  of  the 
ordinary  and  well-tried  car  motor  with  the  features  that 
they  know  to  be  desirable. 

ATLANTIC    RATE  WAR. 

The  struggle  that  appears  to  be  running  without  reason 
towards  capturing  the  Atlantic  trade  continues  to  be 
confined  to  the  rates  for  the  steerage  passengers,  and  has 
had  little  effect  in  other  directions.  The  policy  is,  appar- 
ently, directed  towards  making  the  rivals  bear  losses, 
although  the  North  German  companies,  which  ai'e  associated 
indirectly  with  the  American  lines,  are  probably  working 
towards  driving  the  Cunard  Line  from  the  Adriatic.  There 
is  to  be  further  competition  between  the  United  Austrian 
Shipping  Company  and  the  Cunard  Line,  although  there 
are  rumours  that  the  Hungarian  Government  proposes  to 
protect  the  Cunard  Hungarian  Company  from  any  rate- 
cutting  of  the  New  Austrian  Company,  not  only  in  the 
direction  of  subsidies,  but  in  the  special  facilities  which 
are  to  be  provided  for  enabling  the  Cunard  liners  to  have 
special  advantages  at  ports  alike  for  passengers  as  well  as 
cargo.  The  entrance  of  the  Cunard  Company  in  Austrian 
waters  and  the  competition  with  the  new  Austro-German 
combine  will  be  watched  with  close  interest  by  all  engineers, 
as  it  will  be  chiefly  a  question  of  speed  of  the  vessels  that 
will  ultimately  determine  the  issue  of  the  struggle. 
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THE  NEW  CUNARD  LINER  CARONIA. 


Within  ten  mouths  from  the  date  of  laying  the  keel  plate, 
the  Caroiiia,  the  largest  vessel  ever  built  on  tlie  Clyde, 
was  launched  last  month.  Within  this  coniiiaratively  short 
time  13,500  tons  of  steel  have  been  worked  into  the 
structure,  rendering  the  ship  the  heAviest  ever  launched. 
In  respect  of  tonnage,  the  Cunard  liner  Saxonia  (also  built 
at  Clydebank,  and  launched  in  1889)  was  the  previous 
largest  vessel  built  on  the  Clyde.  The  Caronia  is  the 
largest  ship  which  has  so  far  been  built  on  the  Clyde  or 
elsewhere  in  the  United  Kingdom,  save  at  Belfast,  and 
she  is  ahead  of  all  other  ships  ever  sent  off  the  stocks 
anywhere  in  respect  of  her  structural  weight  at  launching. 
The  previous  largest  Clyde-built  ship  in  respect  of 
measurement  tonnage  was  the  Cunard  liner  Saxonia,  also 
a  product  of  Clydebank  skill,  launched  in  December,  1889. 
The  Caronia  is  of  the  shelter-deck  type,  and  has  altogether, 
from  "  boat "  to  "  orlop,"  eight  decks,  five  of  which  are 
complete  structural  decks.  The  hull  is  subdivided  by  12 
water-tight  transverse  bulkheads,  and  the  twin  sets  of 
machinery  are  placed  in  separate  water-tight  compartments. 


tional  lateral  stiffening  to  the  ordinary  shell,  and  most  of 
the  riveting  has  been  done  by  exceptionally-powerful 
hydraulic  riveters,  transported  and  apj^lied  to  the  seat  of 
work  through  means  specially  devised  by  the  responsible 
staff  at  Clydebank.  The  rivets  binding  the  component 
parts  of  tiie  huge  vessel,  numbering  about  1,750,000,  weigh 
in  themselves  about  650  tons,  some  of  them  being  7  in.  in 
length  and  3|  lb.  in  weight,  while,  as  further  indicating 
the  strength  and  massiveness  of  the  structure,  it  may  be 
mentioned  that  the  stern  frame,  with  its  "  spectacle " 
brackets  for  the  twin  propellers,  weighs  no  less  than  65 
tons.  The  construction  from  stage  to  stage  has  been  of 
the  most  thorough  description,  and  the  vessel  will  easily 
take  the  highest  class  under  Lloyd's  special  survey,  while 
she  has  also  been  constructed  under  direct  survey  to  meet 
the  requirements  of  the  Admiralty  transport  service,  and 
is  capable  of  being  converted  into  an  annoured  cruiser  on 
the  shortest  possible  notice.  She  will  be  fitted  for  twelve 
large  quick-firing  guns.  As  regards  immunity  from  risk  of 
foundering,  the  subdivision  bulkheads  have  been  so 
arranged  that  if  any  two,  and  in  some  possible  contingencies 
tliree,  compartments  became  flooded,  the  vessel  would  still 


NEW  CUNARD  LINER  CARONIA. 


The  keel,  formed  of  three  thicknesses  of  plating  about  55  in. 
broad,  and  of  a  combined  thickness  of  3  m.,  is  representa- 
tive of  the  substantiality  with  which  the  bottom  of  the 
vessel  generally  is  constructed.  No  outside  butt  straps  are 
fitted,  and  consequently  a  flush  surface  is  obtained  for  the 
entire  length  of  the  vessel.  An  inner  bottom,  with  cellular 
arrangement  of  longitudinals  and  tranverse  plates,  is  fitted 
for  her  whole  length,  subdivided  and  equipped  in  every 
way  for  the  canying  of  water  ballast  to  the  amount  of 
3,500  tons.  From  margin  plate  to  margin  plate,  inclusive 
of  the  inner  bottom,  there  are  "no  fewer  than  15  longi- 
tudinals running  fore  and  aft,  each  with  a  depth  of  60  in. 
Almost  every  -stroke  of  bottom  plating  is  thus  stiffened 
by  what  are  virtually  vertical  girders.  The  shell  plating, 
varying  in  thickness  from  f  in.  to  1^  in.,  is  in  plates  of 
exceptional  length,  but  of  moderate  breadth,  the  average 
weight  being  about  three  tons,  thus  at  once  diminishing 
the  number  of  butts,  but  increasing  the  number  of 
fore  and  aft  landings,  and,  in  other  words,  reduc- 
ing the  possible  points  of  weakness,  which  increases 
the  lateral  stiffness  and  longitudinal  strength.  Web  or 
plate  frames  are  used  at  frequent  intervals  to  give  addi- 


continue  to  float.  The  ship  is  far  advanced  in  the  way  of 
internal  fitting  out,  but  the  passenger  accommodation  is 
not  yet  completed,  and  it  cannot  therefore  be  described  in 
detail.  It  goes  without  saying,  however,  that  it  will  afford 
the  maximum  of  comfort  and  convenience.  Provision  is 
made  for  300  first-class,  350  second-class,  1,000  third-class, 
and  1,000  steerage  passengers,  a  total  of  2,650.  On  the 
Baltic,  it  may  be  noted,  the  total  number  of  passengers 
provided  for  is  nearly  3,000,  so  that  the  Caronia  is  in  this 
respect  very  little  behind  the  largest  vessel  in  the  world. 
The  newer  ship  will  have  a  complement  of  450  officers  and 
crew,  so  that  her  total  population  when  full  up  will  be 
3,100.  Passengers  wall  be  carried  on  the  "boat,"  "prome- 
nade," bridge,"  "  shelter,"  "  upper,"  and  "  main  "  decks, 
while  a  number  of  third-class  will  be  carried  on  the  lower 
deck.  The  dining  saloons — first,  second,  and  third — will 
extend  the  full  width  of  the  vessel.  The  first-class  quarters 
will  be  specially  commodious  and  luxurious,  while  through- 
out all  the  passenger  departments  special  provision  has~ 
been  made  for  good  ventilation  by  means  of  electrically- 
driven  fans,  and  of  heating  by  Stuart's  thermo-tank  system, 
which  ensures  the  requisite  degree  of  comfort   in  both 
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extremes,  all  as  successfully  eiiii)loyed  in  the  previous  i 
Cuuarders — •Saxonia  and  luvernia.  In  respect  of  comfort 
alone,  it  should  be  noted  that  sufficient  water  ballast  can 
Le  carried  to  bring  the  ship  to  any  draught  of  water  which 
may  be  considered  necessary  to  obviate  rolling  or  pitching, 
and  make  her  thoroughly  comfortable,  even  in  a  sea  way. 
For  this  purpose  also  bilge  keels,  or  ''fins,"  about  18  in. 
broad,  have  been  fitted  for  about  half  the  length  of  the 
vessel. 

The  main  propelling  machinery  consists  of  two  sets  of 
quadruple-expansion  engines,  and  will  develop  a  total  of 
about  21,000  I.H. P.  Each  set  is  entirely  self-contained 
with  all  its  auxiliary  machinery,  and  each  has  four  cylinders 
39  in.,  54:|in.,  77  hi.,  and  llOin.  diameter,  all  adapted  for 
a  stroke  of  66  in.,  and  each  cylinder  will  be  fitted  with  a 
f.eparate  liner  of  hard  cast  iron.  The  high-pressure  and  the 
first  intermediate-pressure  cylinders  are  each  fitted  with  a 
piston  valve,  and  each  second  intermediate-pressure  cylinder 
with  two  treble-ported  flat  slide  valves.  Assistant  cylinders 
are  pi'ovided  for  all  the  flat  slide  valves.  The  valve  gear 
is  of  the  double-eccentric  link-motion  type,  and  the 
reversing  of  the  engines  is  effected  by  means  of  direct- 
acting  steam  and  hydraulic  gear  of  Brown's  make.  The 


through  two  .elliptical  funnels,  rising  to  a  height  of  135  ft. 
above  the  level  of  the  furnace  bars.  The  guaranteed  speed 
of  the  vessel  is  18  knots  average  steaming,  so  tliat,  wiiile 
not  a  "  flyer  "  as  the  term  is  understood  in  these  times, 
the  new  vessel,  especially  considering  her  solid  attractions 
as  to  safety  and  luxuriousness  of  acconnnodation,  is  likely 
to  be  popular. 

When  oomjileted,  the  Caronia  will  have  two  pole  masts 
rigged  fore  and  aft,  with  derricks  and  cargo  spans,  and 
she  will  have  isteam  winches  capable  of  dealing  expeditiously 
with  the  12,000  tons  of  cargo  which  she  is  capable  of 
carrying.  The  navigating  and  deck  machinery  is  of  a  very 
powerful  character.  There  are  two  heavy  steering 
machines  by  Brown  Brothers  and  Company,  of  Edinburgh, 
one  of  which  is  under  tlie  water  line,  a  precaution  which 
almost  precludes  the  possibility  of  the  navigation  of  the 
vessel  being  aft'ected  by  gun  fire  when  in  use  as  a  cruiser. 
The  lower  gear  is  contained  in  a  swelling  of  the  vessel's 
shell,  and  the  rudder  stock  is  extended  to  the  highest 
gear,  but  can  be  operated  by  either.  The  rudder  is  of  the 
balanced  type,  and  weighs  25  tons.  The  navigating  bridge 
is  placed  very  high,  and  will  give  the  officer  in  charge  a 
wide  view,  wliile  he  will  have  close  to  liis  hand  apparatus 
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shafting,  which  is  of  steel  throughout,  has  been  made  by 
the  builders  at  their  works  at  Sheffield.  Each  crank  shaft 
is  in  four  pieces,  and  is  of  the  built-uji  type.  The  crank  shafts 
are  225-  in.  in  diameter,  the  tunnel  shafts  21^  in.,  and  the 
propeller  shafts  23i  in.  The  tln-ust  blocks,  of  the  ordinary 
liorse-shoe  pattern,  have  both  their  ahead  and  stern  surfaces 
lined  with  white  metal.  The  propellers  are  four-bladed, 
and  of  the  built  type,  the  bosses  being  of  cast  steel  and 
the  blades  of  manganese  bronze.  The  main  condensers  are 
cylindrical  in  form,  built  of  steel  plates  with  brass  ends 
and  doors,  and  each  condenser  is  supplied  with  circulating 
water  by  a  centrifugal  pump  driven  by  two  engines.  The 
principle  of  driving  the  auxiliary  machine  by  electric 
motors  has  been  adopted  and  developed  as  far  as  possible. 
The  boiler  installation  consists  of  eight  double-ended  and 
five  single-ended  cylindrical  boilers,  constructed  to  work  at 
a  pressure  of  200  lb.  per  square  inch.  They  will  be 
arranged  in  two  separate  boiler  compartments,  and 
arranged  to  work  on  Howden's  system  of  forced  draught. 
To  supply  the  air  necessary  for  combustion,  each  boiler 
room  is  provided  with  two  large  fans,  each  driven  by  two 
engines.  The  products  of  combustion  will  have  outlet 
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whereby  he  can  control  every  movement  of  the  vessel.  The 
capstan  and  windlass  gear  for  working  the  heavy  anchors 
are  probably  the  heaviest  that  have  ever  been  fitted  to  a 
merchant  ship. 

The  keel  plate  of  the  Caronia  was  laid  as  recently  as 
Septeml>er  21st  of  last  year,  so  that  only  about  nine  and 
a  half  months  have  been  necessaiy  to  make  the  vessel 
ready  for  launching.  Within  ten  months  13,500  tons  of 
steel  have  been  worked  into  the  sti'ucture,  making  a 
launching  weight,  as  has  been  indicated,  greater  than  that 
of  any  ship  hitherto  transferred  from  the  stocks  to  the 
water.  Notwithstanding  her  weight  and  real  massiveness, 
and  her  great  carrying  capacity,  she  appeared,  while 
resting  on  tlie  ways  prior  to  launching,  and  with  all  staging 
and  temporary  woodwork  cleared  away,  to  be  constructed 
on  strikingly-fine  lines.  Her  splendid  proportions  and 
synmietry  belittled  her  intrinsic  bulk. 


A  world's  record  in  prize  firiug  has  just  been  made  at  Malta 
by  H.M.S.  Yeuerable;  one  of  lier  12  in.  barbette  guns  fired 
nine  rounds  in  three  minutes,  and  scored  nine  hits. 
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MOTOR  BOATS  AT  KIEL. 


The  motor-boat  races  at  Kiel,  organised  by  the  German 
Automobile  Club,  were  hardly  a  success,  as  many  of  the 
boats  entered  failed  to  put  in  an  appearance.    This  was 


and  particulars  of  some  of  the  boats,  which  we  have 
borrowed  from  our  contemporary,  the  Sltiffbuu,  of  Uerlin. 

The  largest  boat  which  ran  was  the  Karin,  of  the  Shifi'au 
Werft.  She  has  a  length  of  81ft.,  beam  of  nearly  12  ft., 
maximum  draught  of  2  ft.,  the  normal  displacement  in  fitted 


PETROL  BOAT.     NAPIER  MINOR. 


STKAM  LAUNCH.  KAKIN. 


jjrobably  due  to  tlie  weather,  which  was  so  unfavourable 
that  the  regatta  had"  to  be  postponed  twice,  and  in  the 
end  had  to  be  held  on  a  course  chosen  according  to  the 
prevailing  weather  conditions.    We  reproduce  illustrations 


condition  being  nearly  18  tons.  The  hull  is  built  of  steel, 
and  has  a  screw  ])rDi3eller  with  three  vanes,  driven  b}'  a 
steam  engine,  which  is  arranged  in  front  of  the  boiler. 
The  lines  are  very  hollow  aft.    In  running  the  boat  rises 
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considerably  out  of  the  water  in  front,  whilst  she  sinks 
deeply  aft,  as  will  be  seen  from  the  illustration.  The 
speed  of  21  knots  attained  in  the  race  is  probably  not  the 
niaxiuiuni  effect,  even  apart  from  the  fact  that  the  rough 
sea  decreased  the  speed  considerably. 

In  the  next  class  only  the  Napier  Minor  of  Mr.  S.  F. 
Kd<ie  went  over  the  course,  as  her  competitor,  Blityniadel, 
which  appeared  at  the  start,  did  not  take  part  in  the  race. 


NEW  COCHRAN  DONKEY  BOILER. 


A  Cochran  donkey  boiler  of  new  design  has  been  fitted 
on  the  steamship  Port  Darwin  by  Messrs.  Cochran  and 
Company  Limited  to  the  order  of  Messrs.  J.  J.  Richards 
and  Company,  Cardiff.  It  is  known  as  the  "  internal 
funnel "  type,  and  differs  from  the  usual  design  in  that 
the  smoke  box  is  entirely  within  the  boiler  shell,  the 


TUJ-.  ULITYMADEL. 


The  Napier  Minor  had  already  taken  part  in  races  at 
previous  regattas,  but  it  is  difficult  to  say  what  she  can 
really  do.  She  is  certainly  well  planned,  and  is  specially 
adapted  for  running  in  a  rough  sea.  In  the  race  she 
must  have  had  some  slight  mishap  in  the  engines,  as  she 
slackened  speed  for  a  time  very  considerably,  so  that  her 
speed  reckoned  on  the  whole  time  of  the  trip  is  of  little 
value.  The  hull  is  built  according  to  Zaunder's  patent 
method,  according  to  which  layers  of  wood  arranged  in 
different  directions  are  sewn  together  b}'  cojjper  wire, 
which  gives  a  very  firm  hull,  but  renders  repair  difficult. 
The  length  of  the  boat  is  about  35  ft.,  beam  1  ft.,  draught 
2  ft.  The  boat  has  a  very  flat  bottom,  and  in  the  lines 
are  kept  very  full  both  fore  and  aft.  The  engine  is  a 
Napier  four-cylinder  petrol  motor,  provided  with  reversing 
gear.  The  cylinders  are  not  cooled  directly  by  sea  water, 
but  by  means  of  water  which  is  cooled  in  a  tube  condenser, 
in  turn  cooled  by  sea  water.  An  exhaust  box  is  provided 
under  water.  As  will  be  seen  from  the  illustration,  the 
boat  has  a  high-rail  deck  in  front  and  a  large  cock  pit 
behind,  which  can  be  made  perfectly  tight  in  rough  weather. 

The  Blitymadel  of  Mr.  Westendam]>f  Avas  built  and  con-  i 
structed  by  Oertz  and  Hader,  Hamburg.  It  has  a  Daimler-  ' 
Mercedes  motor  of  90  H.P.,  with  mechanically-operated  j 
valves.  No  exhaust  box  is  provided,  and  the  change  gear 
is  very  light,  such  being  regarded  as  quite  sufficient  in  | 
such  boats.  The  hull  has  full  lines  both  fore  and  aft.  I 
The  screw  propeller  has  two  vanes.  The  maxinmm  speed  ! 
.said  to  have  been  attained  is  2.3'6  knots.  In  a  match  with 
the  Napier  boat  after  the  race,  the  latter  was  beaten. 

In  another  class  the  Undine  of  Mr.  Neudeck,  and  con- 
structed by  Mr.  H.  Techel,  alone  appeared.  vShe  was 
unique  in  being  the  only  Boat  entered  in  the  races  as 
having  a  two-cycle  motor,  her  motor  being  a  16  H.P. 
Korting.  Her  screw  has  two  vanes.  In  the  race  the  boat 
stopped  owing  to  a  derangement  of  the  carburetter,  so  that 
her  time  did  not  represent  the  capability  of  the  boat. 
Her  competitor  Hierondell,  with  a  Panhard  motor,  did  not 
appear  at  the  start. 

CoNTHACTS  POK  LOCOMOTIVES. — Messrs.  Robert  Stephenson 
and  Company  Limited,  of  Darlington,  liave  .secured  an  order  for  ! 
a  number  of  passenger  locomotives  for  tlie  Great  Nortlieru  Rail-  [ 
way  of  Ireland. 


New  Cochran  Donkey  Boiler. 


funnel  emerging  centrally  at  the  top.  As  there  is  no 
projecting  smoke  box,  .it  is  possible  to  install  the  boiler 
in  the  same  space  as  one  of  the  ordinary  vertical  or  cross- 
tube  type,  and  as  the  position  of  the  funnel  is  the  same 
in  both  cases,  a  boiler  of  the  new  design  may  be  used  to 
replace  the  vertical  boiler  with  minimum  expense. 


176     THE  PRACTICAL  ENGINEER- ENGINEERS'  GAZETTE  SUPPLEMENT. 


THE  YARROW  TURBINE  TORPEDO  BOAT. 

We  are  now  able  to  give,  by  the  courtesy  of  the  builders, 
an  illustration  of  this  interesting-  vessel,  particulars  of  the 
trial  of  which  we  gave  on  page  '.M,  vol.  xxix. 


a  brass  ste])  in  a  guide  in  the  valve  seat.  The  machine  is 
provided  with  disc  steadies  for  plain  bore  seats,  and 
spindle  steadies  for  spindle  valve  seats,  and  the  machine 
is  made  in  two  sizes,  No.  1  machine  re-facing  valves  from 
1|-  in.  to  8  in.,  and  No.  2  from  5  in.  to  14  in.    The  machine 


THE  YARROW  TUUBINE  TORPEDO  BOAT. 


VALVE  RE-SEATING  MACHINE. 


The  special  feature  of  the  valve  re-seating  machine  which 
we  illustrate  is  that  by  means  of  an  ingenious  arrangement 
of  sliding  crossheads  and  pillars  the  machine  can  be  turned 
to  any  position  and  attached  to  the  flange  of  a  valve  chest 
in  whatever  position  the  studs  may  be.  The  cutter  spindle 
can  also  be  adjusted  to  the  depth  of  the  valve  seat  without 


Valve  He-seating  Machine. 


using  the  feed  screw.  The  feed  screw  has  a  fine  thread, 
and  is  locked  by  a  milled  nut.  The  vertical  resistance  to 
the  cut  is  taken  by  a  l)all  bearing,  which  makes  the 
machine  work  easily.    The  bottom  of  the  spindle  fits  into 


is  being  placed  on  tlie  market  under  the  name  of  the 
"  Express "  Patent  Valve  Ke-seating  Machine  hy  the 
Bromell  Patents  Company  Limited,  Thomas  Street,  Liver- 
pool. 


The  ciui-er.s  Baccliante  and  Pandora,  tlie  storeship  Tyue,  and 
three  destroyers  have  left  Malta  for  the  purpose,  it  is  said,  of 
maintaining  wireless  telegraphy  commnnication  betvt'een  Malta 
and  the  fleet. 


A  NEW  naval  signal  station  is  to  be  built  at  Portsmouth 
between  Forts  Gillicker  and  Monkton.  It  will  be  fitted  with 
wireless  telegrapliy,  and  is  intended  to  enable  ships  lying  at 
Cowos  or  Soutluinipton  to  communicate  direct  with  Portsmouth. 

The  United  States  Naval  Wireless  Telegraphic  Commission 
will  soon  report,  recommending  the  estabhsliment  of  wireless 
telegraphic  stations  at  various  strategical  points  on  the  sea 
coast.  These  stations  will  transmit  messages,  including 
weather  bureau  information,  and  it  is  probable  that  commercial 
telegrams  will  also  be  accepted.  The  Treasury  propose  to 
provide  revenue  cutters  with  wireless  telegraph  apparatus. 


The  iSt.  JaitH'.s''s  Gazette  says  that  one  of  the  main  intentions 
of  the  amalgamation  which  has  been  efiected  between  the  De 
Forest  and  Maskelyne  systems  is  the  employment  of  wireless 
telegraphy  as  a  feeder  for  the  cables.  In  the  course  of  an 
interview,  Mr.  Maskelyne  said  that  in  all  eases  in  which  it  is 
is  difficult  to  lay  or  maintain  cables,  and  also  where  land 
(■•iinmuiiicaticm  is  tendered  difficult  by  reason  of  the  wires  being 
Vihiwii  down  in  link — and  there  are  thousands  of  islands,  big  and 
small,  dotted  over  tlie  ocean,  where  it  is  difficult  and  often 
impossible  to  provide  cable  communication — for  them  wireless 
telegraphy  is  a  necessity.  In  co-operation  with  the  cable 
companies,  we  propose  to  link  up  these  islands  with  the  nearest 
cable  stations;  we  also  propose  to  develop  wireless  communica- 
tion between  ships  and  shore  and  between  vessels  at  sea.  In 
short,  we  aim  at  employing  wireless  telegraphy  on  practical 
Ihies.  The  United  States  Govennnent,  Mr.  Maskelyne  said, 
had  recently  investigated  uearlj^  every  system  of  wireless 
telegraphy,  spending  200,000  dols.  in  conducting  tests,  and  the 
De  Forest  system  had  come  out  on  top. 
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THIRTY-THREE  YEARS  OF  THE  WHITE 
STAR  LINE. 

Net  Earnings  and  Financial  Methods,  1871-1903. 

The  success  of  the  White  Star  Line,  of  which  full  particxilars 
are  given  in  this  article  for  the  first  time,  is  a  remarkable  example 
of  tne  potency  in  business  of  the  one  necessary  man.  The  late 
Mr.  T.  H.  Ismay  was  a  benevolent  autocrat,  and  a  man  whose 
pre-eminent  ability  in  the  management  of  shipping  was  fully 
rec'ognised  by  liis  competitors  and  by  the  proprietors  of  the  White 
Star  Line.  He  was  also  a  believer  in  the  most  rigid  secrecy,  and 
he  so  arranged  matters  that,  while  he  was  kept  fully  informed  of 
the  financial  position  of  his  i>rincipal  competitors,  none  of  them 
could  obtain  the  least  knowledge  of  the  affairs  of  the  White 
Star  Comjjany.  With  Mr.  Ismay 's  secret  methods  we  are 
naturally,  as  a  newspaper,  not  in  sympathy,  and  we  doubt 
whether  he  really  gained  any  substantial  advantage  from  them. 
His  success  was  due,  not  to  the  concealment  of  facts,  but  to  his 
extraordinary  skill  in  management,  and  to  the  sound  financial 
policy  xinder  which  the  great  White  Star  fleet  was  built  up  out 
of  revenue  and  not  out  of  capital.  It  was  always  obviously 
successful,  yet  even  its  apparent  success,  which  was  less  than  the 
actual,  was  too  much  for  general  belief  and  was  popularly  ac- 
counted for  by  a  supposed  heavy  indebtedness  to  the  builders 
of  the  White  Star  fleet.  The  tremendous  jirice  paid  for  the 
concern  on  the  formation  of  the  International  Mercantile  Marine 
Company  (the  Atlantic  Shipping  Combination)  let  the  public 
into  the  secret  that  the  profits  for  the  year  1900,  upon  which 
the  purchase  price  had  to  be  calculated,  must  have  been  enor- 
mous. That  year,  however,  was  one  of  exceptional  prosperity 
for  shipping,  owing  to  the  demand  for  tonnage  by  the  British 
Government  in  conuectiori  with  the  South  African  war;  and  the 
big  figures  were  largely  regarded  as  evidence  that  the  piirchasers 
had  displayed  a  singular  lack  of  business  acumen  in  allowing 
the  results  of  a  quite  exceptional  year  to  be  selected  as  a  basis 
for  the  computation  of  value.  Since  then  nothing  has  been  made 
public  throwin'J'  much  light  on  the  subject.  In  these  circum- 
stances, the  tables  we  now  give  showing  the  working  of  the  Line 
since  its  formation  riglit  down  to  the  present  day  will  afford 
instructive  reading-  to  the  many  shipping  men  who  have  been 
anxious  to  know  how  the  White  Star  Line  weathered  the  seasons 
of  commercial  stress  which  worked  havoc  with  its  principal 
competitors,  depriving  some  of  their  dividends  and  absolutely 
wrecking  others.  It  will  be  noted  that  in  the  blackest  years 
the  earnings  never  sank  below  a  point  wliich  would  be  regarded 
as  very  respectable  success,  and  that  the  White  Star  fleet  retains 
its  great  earning  power  to  this  day,  and  is  the  one  bright  spot  on 
the  gloomy  failure  of  the  International  Mercantile  Marine  Com- 
pany to  carry  out  its  ambitious  programme  of  maritime  concjuest. 
In  other  respects  the  tables  are  a  fine  monument  to  the  memory 
I  f  the  late  Mr.  T.  H.  Ismay. 

That  he  should  not  have  received  the  full  recognition  dxie  to 
his  ability  is  the  natural  result  of  the  secrecy  with  which  he  hid 
his  operations  from  the  public  ;  the  public  has  so  many  aspirants 
before  it  clamouring  for  fame  that  it  has  hardly  leisure  to  remove 
the  bushels  which  conceal  tiie  lights  of  men  like  Mr.  Ismay.  His 
habit  of  secrecy  was  inveterate.  He  contrived  to  maintain  it  in 
regard  to  the  White  Star  Line  by  framing  the  articles  of 
association  so  as  to  place  what  were  virtually  unlimited  dis- 
cretionary powers  in  the  hands  of  the  managers,  and  by  making 
it  a  condition  that  up  shareholder  could  dispose  of  his  holding 
without  first  offering  it  to  the  company  at  par.  The  information 
he  desired  respecting  the  financial  status  of  his  competitors  he 
secured  by  the  easy  process  of  becoming  a  shareholder  in  every 
shipping  company  whose  affairs  had  interest  for  him.  The 
punctual  receipt  of  a  comfortable  dividend  by  the  White  Star 
shareholders  confirmed  their  faith  in  the  wisdom  of  the  dictator- 
ship in  which  they  had  originally  acquiesced,  and  thus  it  happened 
that  at  the  time  of  the  formation  of  the  Atlantic  "  Combination  " 
no  outsider  knew  anything  of  the  financial  position  of  the  com- 
pany. The  veil  has  now  been  rent,  and  from  the  year  1871  to 
1903  inclusive  the  financial  working  of  the  White  Star  Line  is 
laid  open  to  our  readers. 

In  tlie  following  table  we  give  the  capital,  anntial  net  profits 
on  working,  and  the  disposal  of  the  profits,  with  the  percentage 
to  share  capital  in  each  case.  As  the  White  Star  Line  passed 
under  new  ownership  on  December  1st,  1902,  the  figures  for  the 
following  13  months  have  been  separated. 

There  are  several  striking  features  abotit  the  foregoing  figures. 
The  small  share  capital  of  ^£750, GOO,  on  which  the  White  Star 
Line  basrd  its  operations  in  the  height  of  its  prosperity,  partly 
explains  the  higli  percentage  of  profit  it  was  able  to  earn ;  the 
corresponding  share  capital  of  the  Cunard  Company  is  „£1 ,600,000, 
or  more  than  twice  as  great.  Then  it  will  be  observed  that  the 
prr.prietors  never  received  very  high  dividends — the  tiidxinniw 
being  15  per  cent.  Mr.  Ismay  was  imbued  with  the  very  sound 
principle  that  for  full  sticcess  in  all  industrial  and  trading  con- 
cerns— be  they  shipping  companies,  railways,  insurance  companies, 
or  banks — as  much  money  as  possible  must  be  kept  away  from, 
shareholders  and  devoted  to  depreciation  or  reserves.  Here 
secrecy  was  an  advantage  to  fiim,  since  it  is  probable  that,  had  the 
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proprietors  known  fully  what  the  White  Star  fleet  was  earning, 
they  would  have  clamoured  for  higher  dividends.  The  net 
earnings  of  the  company  in  tlie  above  table  show  an  almost  un- 
disturbed advance,  and  bad  years  appear  to  have  been  little  felt. 
In  the  years  188-1,  1885,  and  1886,  when  the  Cunard  Company 
was  passing  its  dividends,  the  White  Star  Line  was  earning  from. 
18  to  21  per  cent  on  its  share  capital,  and,  in  similar  circum- 
stances, in  1894  and  1895  Mr.  Ismay's  fleet  earned  39  and  42  per 
cent  respectively.  It  will  be  seen  that  the  year  1900,  on  which 
the  purchase  price  by  the  International  Marine  Company  of  10 
years'  profits  was  based,  was  exceptional,  and  that  the  White 


Share  Capital  and  Net  Pbofit.s. 


Year. 

Share 

Net  profit 
on  working 

account  after 
payment  of 
insurance 

and  all  other 
outgoings. 

Percentage 
on  share 

How  the  net  profits  have 
been  dealt  with  in  percentage 
of  share  capital. 

capital. 

Dividend, 

Deprecia- 
tion. 

Carried 
forward. 

£ 

£ 

1871 

400,000 

31,083 

7-90 

2-19 

5-71 

1872 

500,000 

81,6.57 

16-33 

6-00 

8-21 

6-63 

1873 

650,000 

77,104 

11-86 

6-00 

6-44 

4-55 

1874 

6o0,000 

31,095 

4-79 

712 

2-22 

1875 

650,000 

44,409 

6  83 

7-67 

1-38 

1876 

650,000 

102,047 

15  70 

5-00 

6-90 

5-18 

1877 

650,000 

107,802 

16-58 

5-00 

9  35 

7-41 

1878 

650.000 

160,271 

24-65 

7  50 

20-77 

3-79 

1879 

650,000 

176,899 

27  21 

10-00 

19-22 

1-78 

1880 

750,000 

208,810 

27-84 

10-00 

16-66 

2-72 

1881 

750,000 

220,261 

29-37 

15-00 

9-72 

7-37 

1882 

750.000 

233,810 

31-17 

15-00 

13-33 

10-21 

1883 

750,000 

250,622 

33-40 

15  00 

18-33 

10-28 

1S84 

750,000 

145,661 

19  42 

15-00 

6  66 

8-Oi 

1885 

750,000 

137,106 

18-28 

15  00 

9-66 

1-66 

1886 

750,000 

•162,645 

21-68 

10-00 

16-08 

2-26 

1887 

750,000 

189,010 

25-20 

10-00 

14-72 

2-74 

1SS8 

750,000 

219,906 

29  32 

10  00 

14-26 

7-80 

1839 

750,000 

299,083 

39  86 

10  00 

32-76 

4-90 

1890 

750,000 

352,965 

47-06 

15-00 

35  20 

1-77 

1891 

750,000 

305,053 

40-67 

15-00 

23-08 

4-36 

1892 

■  750,000 

32S,  192 

43-76 

lOCO 

33-77 

4  34 

1893 

750,000 

325,562 

43-40 

10-00 

32-50 

5-19 

1894 

750,000 

294,578 

39-27 

10  00 

29-47 

4-99 

189.5 

750,000 

318,612 

42-48 

10-00 

34-60 

2  81 

1896 

750,000 

447,014 

59-60 

10  00 

48  56 

3-85 

1897 

750,000 

480,122 

64-02 

10  CO 

53,46 

4-41 

1898 

750,000 

514,600 

68-61 

10  00 

57-90 

5-06 

1899 

750,000 

395,390 

52-71 

10-00 

41-64 

6-lS 

1900 

750,000 

750,015 

100-00 

15-00 

84-66 

6-47 

1901 

750,000 

428,187 

57-09 

10-00 

47-46 

6-10 

1902 
(Um.) 

750,000 

524,800 

69-97 

76-07 

1903 
(Kim.) 

7.50,000 

642,151 

1 

85-62 

85  62 

*  Includes  £37,500  (5  per  cent  of  share  capital)  taksn  from  insurance  fund. 


Star  Line  then  earned  100  per  cent  on  its  capital.  Probably  ship- 
owners will  be  most  interested  in  the  fact  that  in  the  depressed 
years  of  1902  and  1903  the  fleet  was  able,  in  spite  of  low  freights 
and  competition  for  passengers,  to  show  earnings  of  70  and  85'6 
per  cent.  The  report  of  the  International  Mercantile  Marine 
Company  for  1903,  which  has  just  been  published,  shows  for  the 
whole  fleet  (including  the  White  Star)  a  net  profit  of  $4,001,000 
(.i:800,000),  and  a  surplus  after  defraying  all  charges  of  §335,000 
(i;67,000).  As  the  White  Star  Line  alone  for  'the  13  months 
to  December  31st  last  earned  a  net  profit  of  ,^642, 151,  we  may 
wonder  what  the  International  Company  would  have  done  had  it 
not  the  White  Star's  bountiful  earnings  to  make  good  the  losses  in 
other  directions.  These  figures  will  also  explain  the  dominant 
position  now  held  in  the  International  Company  by  Mr.  Bruce 
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Ismay,  the  White  Star's  present  chief,  and  the  willingness  of 
the  American  proprietors  to  place  the  management  in  his  hands. 
We  are  afraid,  however,  that,  in  his  efforts  to  make  the  over- 
capitalised International  Company  pay,  Mr.  Bruce  Ismay  has  a 
longer  row  to  hoe  than  ever  had  his  late  father. 

A  cnrsory  glance  at  the  manner  in  which  the  net  earnings  of 
the  White  Star  fleet  were  dealt  with  reveals  the  fact  that  much 
larger  sums  were  usually  retained  in  hand  each  year  than  were 
paid  away  in  dividends,  and  these  amounts  were  applied  to 
depreciation  and  other  purposes.  A  more  exact  analysis  shows 
that  during  the  years  1871-1901  inclusive  a  sum  of  ^£2, 197 ,750  was 
paid  in  dividends  to  proprietors  on  a  share  capital  of  .£750,000, 
and  that  no  less  than  ii5, 613,315  was  set  aside  for  depreciation. 
This  makes  clear  the  fact  that  the  fleet  was  built  up  out  of 
revenue,  and  explains  the  otherwise  astonishing  smalluess  of  the 
values  to  which  the  steamers  were  written  down  in  the  books. 

In  the  following  table  are  given  year  by  year  the  amounts  at 
the  credit  of  the  insurance  or  reserve  funds,  the  gross  tonnage 
of  the  fleet,  the  earnings  of  the  steamers  per  ton,  and  the  net 
book  value  of  the  fleet  per  ton  :  — 

Reserves  and  Tonn.\gk  of  Fleet. 


1 

Amount  to  the  credit  of 
the  insurance  fund  on 

Tonnage  of  fleet. 

Year. 

Dec.  31. 

Book  value  per 

Amount. 

Percentage  i 
on  share 
cajjital. 

Gross 
register. 

Earnings 
per  ton. 

ton  after  de- 
ducting insu- 
rance and  all 
other  credit^'. 

£ 

Tuns. 

t  s.  d. 

£    s.  d. 

1871 

3,000 

•75 

1S72 

11,155 

2-27 

26,832 

3    0  10 

28    5  9 

1873 

8,518 

1 

1-31 

24,177 

3    3  11 

29    6  4 

1874 

17,717 

2-72 

29,183 

114 

31    7  1 

1875 

36,060 

5-r.5 

34,192 

10  0 

.30  12  2 

1876 

51,330 

7-90 

34,192 

2  19  8 

28    2  7 

1877 

67,288 

10-35 

34,192 

3    3  0 

25    9  3 

1S78 

87, 381 

13-44 

34,192 

4  13  8 

21  11  S 

1S79 

107,961 

16-01 

:i4,192 

5    3  5 

17  14  2 

1880 

132,328 

17-05 

.'!4,192 

6    2  1 

13  19 

1881 

132,552 

17-67 

42,920 

5    2  8 

13    2  0 

1882  . 

166,416 

22-18 

42,926 

5    9  0 

9    9  8 

1883 

192,700 

25-68 

47,121 

5    6  4 

9    2  6 

1884 

202,236 

26-96 

47,121 

3    1  10 

K    4  5 

1885 

219,855 

29-31 

F.OQ 

2    9  5 

10    4  5 

1886 

202,535 

27  0 

55,539 

2  IS  7 

8  13  0 

1887 

224,468 

29-93 

55,718 

3    7  10 

0    7  5 

1888 

224,674 

29-95 

52,011 

4    4  6 

4    3  6 

1889 

237,581 

31-67 

57,630 

4    8  10 

2    3  7 

1890 

243,488 

32-46 

72,807 

4  17  0 

8    5  9 

1891 

265,011 

35-33 

84,902 

3  11  10 

7  13  8 

1892 

300,456 

40-06 

98,079 

3    6  11 

5  19  9 

1893 

252,287 

33-64 

104,011 

3    2  7 

5  17  0 

1894 

300,027 

40-0 

104,406 

2  16  5 

3  19  .  0 

1895 

342,901 

45-71 

108,885 

2  IS  6 

4    0  1 

1896 

385,999 

51-46 

109,110 

4    2  0 

0  15  8 

1897 

•750,000 

100-0 

.  113,447 

4    4  8 

t2    4  8 

1898 

750,000 

100-0 

122,111 

4    4  3 

t3    7  9 

1899 

750,000 

100-0 

I  176,986 

2    4  8 

3  11  0 

1900 

750,000 

100-0 

172,238 

4    7  2 

to    1  8 

1901 

750,000 

1000 

213,297 

2    0  2 

2    5  7 

1902 
(11m.) 

750,000 

100-0 

225,979 

2    6  6 

0  19  5 

1903 
(13  m.) 

»2,830,25t 

377-0 

307,489 

2  19 

2    0  0 

The  figures  given  in  this  table  should  be  read  in  conjunction 
with  those  already  printed  of  net  earnings.  Most  of  our  ship- 
owning  readers  will  turn  at  once  to  the  last  column  of  book 
values  of  the  fleet.  Here  is  seen  the  effect  of  the  large  amounts 
provided  each  year  for  depreciation.  One  is  accustomed,  in  the 
case  of  the  P.  and  O.  Company,  to  very  severe  writing  down  of 
steamers,  but  we  doubt  if  any  shipping  company  except  the 
White  Star  has  written  down  its  valuable  fleet  to  less  than 
nothing !  In  1897  the  fleet  had  become  a  credit  against  capital  of 
£2  4s.  8d.  per  ion,  and  in  1898  this  credit  per  ton  advanced  to 
=£3  7s.  9d.  In  other  words  the  White  Star  Line  had  in  these  two 
years  their  share  capital  intact,  a  reserve  fund  as  large  as  the 
share  capital,  and  the  whole  valuable  fleet  paid  for  by  means  of 
past  savings  out  of  revenue,  and  were,  moreover,  owed  money  by 
their  shipbuilders.  They  had  in  addition  large  amounts  at  the 
credit  of  the  profit  and  loss  account,  insurance  fund,  etc.,  and 
we  see  how  in  1903,  when  an  alteration  in  the  form  of  accounts 
took  place,  these  "  unconsidered  trifles  "  swelled  the  reserves  to 
the  sum  of  .£2,830,254.  We  should  not  care  to  say  what  the 
White  Star  Line  was  really  worth  to  a  purchaser  at  the  end  of 
1901,  but  in  view  of  the  remarkable  figures  published  in  this 
article  it  may  seriously  be  doubted  whether,  after  all,  the 
International  Mercantile  Marine  Company  paid  too  big  a  price. — 
T/ie  Timts: 


*  Note. -The  leserve  fund  of  £750,000  in  1S97  was  made  up  ff/3"5,000  from 
the  insurance  fu-id,  £250,000  from  an  existing  reserve  fund,  and  the  ±,12&,UUU 
from  profit  and  loss.  ^  f„„  i 

The  sum  of  £2,830,254  in  1903  was  made  up  by  adding  to  the  reserve  tuna 
various  large  amounts  standing  to  the  credit  of  profit  and  loss,  repairs  ana 
renewals  fund,  and  the  insurance  fund,  and  adjustments  on  account  of  capital 
purpises. 

t  Credit. 


lona  — Greenock,  July  15th.  While  river  steamer  lon.a 
was  on  the  run  from  Rothesay  yesterday  afternoon  it  is 
reported  iier  crank  shaft  broke.  Her  passengers  were  trans- 
ferred to  another  steamer,  and  she  was  towed  up  here  for 
repairs. 

Southern  Cross. — London,  July  29th.  The  Salvage 
Association  have  received  the  following  telegram  from  Lloyd's 
agents,  dated  Auckland,  July  28t]i,  re  Southern  Cross :  Has 
been  surveyed  in  drj'  dock.  Damage  confined  principally  to 
bottom  chafed.  Machinery  has  sustained  slight  damage.  Cost 
of  repair  of  damages  from  perils  of  the  sea  estimated  at  ,£150. 

Bratsberg. — Fi-edorikshavn,  June  28th.  The  steamer  Brats- 
htn-g.  of  Porsgrund,  from  Hudikswall  for  London,  with  wood, 
arrived  in  the  roads  here  yesterday  to  repair  slight  damage 
1o  mncliinery. 

New  Pelton.— South  Shields,  June  30th.  Steamer  New 
Ptlton.  London,  outward,  coal,  propeller  fouled  cable  steamer 
Sinbad,  lying  tier;  detained;  diver  engaged  to  free  former'." 
propeller. 

Fair  Maid— Dundee,  July  l.st.  Coasting  steamer  Pair  Maid, 
belonging  to  Leith,  from  Newburgh  for  Sunderland 
(liglit),  put  in  here  yesterday  with  slight  damage  to  machinery. 

Belvedere.— San  Francisco,  June  28th.  Wlialing  steamer 
Belvedere  was  at  Port  Nome  June  14th  with  lo^s  of  propeller. 

Ratcliff.— Gravesend,  June  30th.  Steamer  Batcliff,  of 
London,  for  Tyne  (ballast),  has  returned  here  with  machinery 
defective. 

Beryl— Carthagena,  July  14th.  British  steamer  Beryl, 
of  Dundee,  bound  Garrucha.  for  St.  Louis  du  Rhone 
(ballast),  put  in  with  eccentric  rod  bent  and  "sbelaf"  broken. 

Folsjo.— tiingston,  Ja.,  June  28th.  Norwegian  steamer 
Folsio  was  towed  into  Port  Royal  to-day  by  steamer  Holstem. 
Tlie  Folsjo  lost  her  propeller  when  100  miles  east  of  Jamaica 
and  drifted  until  picked  up  by  the  Holstein. 

Nottingham.— Cuxhaven,  July  6th.  The  steamer  Notting- 
ham, for  Grimsby,  anchored  off  here  from  3  till  5  o  clock,  with 
damage  to  machinery. 

George  Loomis  .-London,  July  8th.  The  Salvage  Associa- 
tion have  received  the  following  telegram  trom  Lloyd  s  agents 
at  San  Francisco,  dated  July  7th,  re  George  Loomis;  Has  been 
surveyed.  Spare  propeller  tail  shaft  fitted.  Total  repairs 
estimated  at  1,000  dols. ;  towage,  750  dols. 

Homer.— San  Francisco,  June  24t\i.  The  steamer  Homer  at 
Dutch  Harbour  June  2nd,  broke  her  intermediate  shaft  on  the 
starboard  side  400  miles  off  the  harbour:  the  shaft  was  repaired 
at  the  North  American  Commercial  Company  s  shop. 

Quebec-London,  June  30th.  Tlie  Salvage  Association  have 
received  the  following  telegram  from  Lloyd's  agents  at  Rotter- 
dam dated  June  30th,  Quebec :  Intermediate  crank  webs 
Se.  Condenser  leaking,  rudder  damaged.  Surveyor, 
recommend  dry  dock. 
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HOLZAPFEL'S    NEW    WORKS  AT 
FELLING-ON-TYNE. 

On  the  9th  ultimo  we  had  the  opportunity  to  be  present 
at  an  official  inspection  of  the  new  works  established  at 
Felling-on-Tyne  by  Holzapfel's  Compositions  Company 
Limited.  Amongst  the  visitors  were  Lord  Armstrong,  Sir 
William  White,  K.C.B.,  Professor  Biles,  and  many  well- 
known  shipowners,  shipbrokers,  and  marine  superin- 
tendents, the  party  consisting  of  about  400  gentlemen  from 
various  parts  of  the  country. 

The  party  left  the  boat  landing  of  the  Tyne  General 
Ferry  Company  at  11-15  a.m.  on  the  steamer  Mona,  and 
.steamed  about  2|  miles  down  the  river  to  the  new  works, 
and  moored  alongside  Messrs.  Holzapfel's  jetty.  They 
thereupon  divided  into  groups,  and  were  conducted  over 
the  various  departments  where  the  manufacture  of  the 
compositions  and  their  various  constituents  are  carried  on. 

Messrs.  Holzapfel's  works  have  a  river  frontage  of  about 
700  ft.,  and  cover  an  area  of  a  little  over  15  acres.  The 
liuildings  are  of  a  most  substantial  and  extensive  nature, 


I  lb.  of  such  coal,  or  about  half  of  that  required  for  the 
best  type  of  steam  engine. 

The  company  next  proceeded  to  the  mixing  house,  which 
contains  on  the  lowest  floor  about  200  tanks  each  of  two 
tons  capacity.  These  tanks  have  an  internal  mechanism, 
whicii  is  driven  by  two  large  gas  engines  in  a  house  between 
the  mixing  houses.  On  the  first  floor  are  porcelain-lined 
steel  cylinders  containing  porcelain  balls,  in  which  the 
I)reliminary  mixing  of  the  composition  takes  place.  The 
floor  above  this  is  level  with  the  general  warehouse,  from 
which  all  the  materials  required  for  the  composition  are 
brought  into  the  mixing  house  on  rail. 

Electric  Light  Installation. 

The  whole  of  the  works  are  lit  throughout  by  electric 
light,  there  being  some  260  32  candle  power  incandescent 
lights  in  tlie  buildings  and  offices,  while  the  jetties  and 
open  spaces  are  lit  by  arc  lamps.  The  current  is  supplied 
from  a  complete  installation  working  in  conjunction  with 
the  main  gas  engines.  The  plant  consists  of  a  belt-driven 
dynamo,  arranged  to  run  on  either  gas  engine,  with  an 


and  designed  on  a  scale  sufficient  to  meet  the  continued  and 
rapid  growth  of  their  business.  They  consist  of  several 
departments.  The  first  to  be  visited  was  the  tinsmiths' 
shop,  at  which  tlie  company  manufacture  their  own  tins 
and  drums  in  which  the  composition  is  packed.  This 
contains  the  best  uji-to-date  machinery,  which  is  driven  by 
a  gas  engine. 

The  next  building  is  the  colour  mill,  where  the  colours 
are  ground  in  large  steel  cylinders  containing  steel  balls, 
and  subsequently  levigated  and  dried.  The  company  there- 
upon visited  the  varnish  house,  which  contains  a  number  of 
varnish  boilers  capable  of  producing  over  20  tons  of  varnish 
daily.  Tlie  next  building  was  the  chemical  department,  where 
the  company  manufacture  its  mercurial  copper  preparation, 
which  plays  such  an  important  part  in  anti-fouling  com- 
positions. After  passing  the  joiners'  and  fitters'  shop,  the 
company  proceeded  to  the  gas  plant,  which  is  according 
to  the  Mason's  system,  and  produces  gas  for  engines  up 
to  500  horse  power.  The  coal  used  for  this  is  ordinary 
bituminous  coal,  and  the  cost  per  horse  power  is  about 


output  of  120  amperes  at  205  volts,  the  presspre  at  which 
the  current  is  delivered  to  the  works.  A  battery  of 
accumulators,  consisting  of  110  Tudor  cells,  having  a 
capacity  of  160  ainpere  hours,  has  also  been  provided  to 
take  the  lighting  load  when  the  engines  are  shut  down. 
The  battery  can  also  be  discharged  in  parallel  with  the 
dynamo  wlien  necessary.  For  the  purpose  of  charging  the 
cells  when  the  dynamo  is  running  on  the  lighting  circuits, 
a  motor  booster  has  been  put  down  to  supply  the  additional 
voltage  required.  From  the  switchboard,  which  consists 
of  complete  djmamo,  battery,  and  booster  regulating  panels, 
and  feed  main  switch  panel,  lead-covered  paper  insulated 
feeders  are  run  in  Howard  asphalte  conduit  underground 
and  in  screwed  steel  conduit  through  the  buildings  to  the 
distribution  fuse  board  in  the  various  departments.  The 
whole  installation  is  metallically  continuous  and  water-tight 
thi'oughout,  the  sub-wiring  being  carried  in  screwed  steel 
conduit  witli  red-lead  joints.  Owing  to  the  dangerous 
nature  of  the  gases  existing  in  certain  buildings,  stringent 
precautions  have  been  taken  to  guard  against  accident 
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from  fire  or  explosion,  and  specially-designed  fittings  have 
been  used  in  these  cases.  The  sub-circuits  have  been  split 
up  to  control  only  six  32  candle.power  lamps  on  each  circuit, 
and  no  wire  has  been  used  throughout  of  a  less  sectional 
a)ea  than  in  order  to  ensure  pafety.    As  previously 

stated,  the  installation  is  metallically  continuous  through- 
out ;  the  lead  covering  of  the  cables  and  also  the  tubing 
have  been  connected  to  earth  at  frequent  intervals  as  a 
preventive  against  possible  injury  caused  by  shock  from 
leakage,  and  also  as  a  precaution  to  guard  against  fire 
arising  from  the  installation  being  struck  by  lightning.  A 
complete  system  of  telephones  on  the  "  Berliner "  inter- 
communication system  has  been  installed,  each  department 
being  able  thereby  to  conmiunicate  with  any  other  depart- 
ment without  tlie  necessity  of  a  central  exchange.  The 
whole  of  the  electrical  and  telephone  work  has  been  carried 
out  by  Messrs.  Scott  and  Mountain,  under  the  supervision 
of  and  to  the  specifications  prepared  by  Messrs.  Handcock 
and  Dykes,  of  Westminster  and  Newcastle. 


been  adopted  for  saving  time,  labour,  and  rendering  more 
helpful  the  work  of  this  important  business.  He  was  sure 
he  was  voicing  the  feeling  and  views  of  the  people  of 
Tyneside  when  he  said  how  nmch  they  were  indebted  to 
those  people  and  those  intellects  which  devised  fresli 
enterprises  and  settled  down  here,  thereby  rendering  the 
commercial  community  more  prosperous,  and  likewise  those 
who  were  dependent  upon  them  in  that  place.  He  would 
iiot  detain  them  longer.  He  felt  sure  they  would  respond 
ni  jst  warmly  to  the  toast,  with  which  it  gave  him  the 
greatest  possible  pleasure  to  couple  the  name  of  Mr.  M. 
Holzapfel,  who  had  done  so  much  in  building  up  this  great 
business  amidst  tlie  dwellers  on  Tyneside. 

Mr.  M.  Holzapfel,  in  replying,  said :  My  lord  and 
gentlemen,  on  behalf  of  myself  and  oo-directors,  I  beg  to 
thank  you — ^you.  Lord  Armstrong,  for  the  kind  words  in 
wliich  you  have  referred  to  us,  and  you,  gentlemen,  for  the 
kind  manner  in  which  j'ou  have  received  this  toast.  In 
tlie  first  i)lace,  allnw  nie  to  thank  you  all  for  coming  liere 


^MESSRS.   HOLZAPFEL'S  NEW  WORKS.     GAS  PLANT. 


After  the  inspection  a  sumptuous  luncheon  was  provided, 
at  the  conclusion  of  which,  and  after  the  loyal  toasts  had 
been  duly  honoured,  Lord  Armstrong  proposed  ''  Success 
to  Holzapfel's  Compositions  Company  Limited."  He  said 
he  would  rather  like  to  say  "  continued  success,"  because 
the  history  and  progress  of  the  company  was,  in  his  opinion, 
a  very  remarkahle  and  a  very  striking  one.  Started  as  it 
was  in  the  year  1881,  there  were  turned  out  during  the 
next  fourteen  months  some  91  tons  of  composition,  with 
which  265  ships  were  coated.  During  the  past  j'ear,  from 
these  w(3rks  on  the  Tyne,  2,616  tons  of  composition  had 
been  turned  out  by  the  firm,  and  the  vessels  coated  num- 
bered 4,390,  with  a  total  tonnage  of  9,683,783  tons.  That 
he  considered  a  wonderful  success,  and  he  had  no  doubt 
that  with  the  admirable  new  works  which  they  had  had 
the  satisfaction  of  inspecting  that  day  the  enterprise  would 
go  on  increasing  and  increasing  as  tJie  years  rolled  by. 
(Applause.)  It  had  been  to  him  a  great  pleasure,  and  in 
the  fullest  sense  he  could  not  help  thinking,  whilst  viewing 
those  delightful  new  works,  of  the  great  amount  of  brain 
power  expended  in  constructing  all  the  means  which  had 


on  a  beautiful  morning  like  this.  Manj^  of  you  are  busy 
commercial  men  to  whom  the  use  of  morning  hours  are 
the  most  valuable  part  of  the  day.  Many  of  you  have  come 
at  some  considerable  sacrifice  in  order  to  take  part  in  our 
proceedings,  and  for  this  sacrifice  we  feel  deeply  grateful. 
He  then  went  on  to  say  that  he  would  like  to  point  out 
that  in  the  construction  of  their  works  the  two  points  they 
had  constantly  to  bear  in  mind  were  cheapness  in  con- 
struction, combined  with  strengih  and  durability,  and 
saving  of  labour  in  the  work  of  administration,  with  labour- 
saving  appliances  in  the  various  departments,  particularly 
the  chemical  one.  Their  present  ideal  had  been  to  so  plan 
their  works  as  to  at  once  admit  of  cheapness  in  manu- 
facture, and  they  fully  anticipated  in  future  they  would 
be  able  to  turn  out  there  with  less  trouble  a  larger 
quantitj',  together  with  a  superior  qualit}'.  As 
tending  to  tliis,  and  by  way  of  novelty,  he 
would  mention  Mason's  gas  plant,  where  the  power  gas 
is  produced  to  drive  the  different  gas  engines  and  to 
produce  the  heat  for  drying  and  boiling  certain  materials. 
They  anticipated  tliat  when  the  plant  was  in  full  working 
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order  they  should  work  well  within  the  limit  of  using  f  lb. 
of  ordinaiy  bituminous  north  country  coal  per  indicated 
horse  power  per  hour.  He  believed  such  economical 
working  would  no  doubt  appeal  to  those  shipowners  present 
'in  these  depressed  times,  and  he  saw  no  reason  why  gas 
engines  and  a  producing  plant  should  not  be  successfully 
.introduced  on  board  ship  in  place  of  the  present  method 
of  propulsion.  Perhaps  another  novelty  he  might  be  per- 
mitted to  allude  to  was  the  large  cylinders  in  the  tank 
houses.  They  were  porcelain-lined,  and  two-thirds  filled 
with  porcelain  balls,  and  would  thoroughly  grind  any 
roughness  which  might  have  been  left  in  tlie  raw  materials, 
and  effectively  mix  them  together.  Touching  their  past 
history,  as  their  noble  chairman  had  said,  their  modest 
beginning  was  made  in  1881,  when  they  commenced 
business  in  North  Shields.  They  converted  some  spirit 
puncheons  into  mixing  tanks,  driven  by  hand.  After  some 
few  montlis  an  empty  warehouse  was  taken.     By  ckreful 


under  specially-trained  chemists,  wlio  were  employed  for 
this  jiuiiKiSL'.  He  believed  their  ri.se  and  progress  had 
been  lai'gely  due  to  their  having  a  free  field  and  free  trade. 
Inch  by  inch  they  had  had  to  fight  their  way  into  the  good 
graces  and  confidence  of  their  present  customers,  amongst 
whom  were  to  be  found  the  leading  firms  in  the  ship])ing 
trade.  If  they  had  succeeded  where  others  had  failed,  it 
was  not  due,  as  some  miglit  be  disposed  to  regard  it,  as 
a  case  of  luck,  l)i!t  rather  to  wliat  lie  might  ])e  pardoned 
for  terming  superior  jjush,  enterprise,  and  reasonable  prices 
of  their  mateiials.  In  his  opinion,  .their  succes.s — essen- 
tially a  gradual  one—  was  mainly  attributable  to  their 
perfect  organisation,  experiment,  and  research.  (Hear, 
hear.)  In  these  three  points  they  were  undoubtedly  ahead 
of  their  competitors.  As  to  the  first,  they  were  able  to 
contract  for  and  undertake  painting  and  coating  in  all  its 
varieties  at  the  shortest  notice  in  every  port  of  the  world. 
Touching  the  second,  their  untiring  experiments,  Mr.  Hol- 
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attention  to  business  details,  organisation,  experiment,  and 
research,  they  were  able  to  leave  most  of  their  competitors 
behind.  With  their  premises  at  Gateshead  they  believed 
they  were  in  a  position  to  turn  out  sufficient  composition 
to  meet  the  demands  of  the  world,  but  the  number  of  ships 
had  increased  so  largely,  and  with  it  the  demand  for  their 
compositions,  to  an  extent  which  was  never  anticipated. 
Notwithstanding  the  fact  that  they  had  established  branch 
factories  in  the  United  States,  in  Russia,  Germany,  Italy, 
Demiiai'k,  and  Hungary,  their  own  output  had  increased 
year  by  year.  When  they  considered  the  number  of 
improvements  which  had  been  effected  with  the  additional 
facilities  at  their  disposal,  they  were  not  afraid  but  that 
they  would  find  sufficient  work  to  keep  their  present  new 
premises  going.  Regarding  the  details  of  inner  working, 
he  might  point  out  that  they  manufactured  all  colours 
used  and  required,  varnishes,  and  poisonous  chemicals,  in 
each  branch  of  which  the  best  expert  knowledge  was 
brought  to  bear,  and  where  every  possible  field  would  in 
future  be  available  for  still  further  experiment  and  research 


zapfel  gave  a  remarkable  array  of  statistical  information, 
by  means  of  which  he  was  able  to  show  conclusively  the 
highest  favourable  results  as  regards  the  greater  length  of 
time  vessels  had  been  able  to  run  when  coated  with  their 
Standard  International  Anti-fouling  Composition,  as  com- 
pared with  ships  painted  with  other  compositions.  Great 
credit  was  due  to  Mr.  A.  C.  A.  Holzapfel,  who  was 
responsible  for  much  of  their  experimental  successes.  In 
this  important  dei)artment  his  labours  had  been  inde- 
fatigable. In  his  many  travels  he  had  devoted  much  time, 
energy,  study,  a.Tid  research  to  the  subject,  by  means  of 
which  they  had  been  able  to  effect  many  improvements  in 
tlie  efficacy  of  their  compositions.  (Applause.) 

Sir  William  White,  Iv.C.B.  (late  director  of  naval  con- 
struction), proposed  Prosperity  to  the  Shipping  Industry." 
He  said  he  did  not  think  tliey  had  any  reason  to  complain 
in  regard  to  British  shipping,  or  in  regard  to  its  position, 
or  of  tlie  relative  growth  of  the  shipping  of  other  countries. 
Tlie  British  Emjilre  owned  16  millions  of  tons  of  shipping, 
whilst  tlie  other  nations  of  tlie  world  together  owned  about 
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iiiillious  between  them,  of  which  Germany's  share  was 
.■5,300,000  tons.  They  had  heard  a  good  deal  of  late 
I'oncerning  the  decadence  of  British  trade,  but  he  did  not 
think  there  was  very  much  to  taJie  alarm  at  in  those 
tio^ures.  He  heard  some  people  say — "  But  think  of  the 
relative  rate  of  growth."  In  his  opinion,  there  was 
nothing  more  misleading  than  this  percentage  method  of 
dealing  with  the  relative  rate  of  growth  in  industry.  One 
j)er  cent  of  British  growth  meant  150,000  tons,  whilst  one 
per  cent  of  German  growtli  represented  about  .30, 000'  tons. 
He  thought  we  ought  to  be  content  if  we  kept  reasonably 
ahead — -say  10  million  tons  above  any  other  country. 
(Laughter.)  Looking  at  the  value  of  our  mercantile  fleet, 
he  believed  that  he  was  not  overstating  it  when  he  put  it 
at  £2.50,000,000  sterling,  and  its  annual  earnings  in 
freights  at  over  £7."), 000, 000,  besides  other  earnings  which 
were  not  brought  into  account.  In  view  of  the  figures 
which  he  Iiad  been  able  to  quote,  he  thought  there  was 


fair  play.  He  had  been  labouring  and  struggling  for  years 
to  eli'ect  a  reduction  in  the  consumption  of  coal  per  horse 
power,  and  from  his  experience  of  the  trials  of  warships, 
he  was  in  a  position  to  judge,  and  he  knew  that  the  smooth- 
ness or  otherwise  of  the  composition  on  the  bottom  of  the 
vessel  made  a  good  deal  of  difference.  He  was  able  to  call 
to  mind  an  instance  where  a  knot  of  speed  was  lost  per 
hour  in  consequence  of  an  inferior  composition  having  been 
placed  on  the  vessel's  bottom,  which  resulted  in  between 
5,000  and  G,000  horse  power  being  wasted.  He  was 
endeavouring  at  the  i)resent  time  to  get  established  an 
experimental  department,  which  he  desired  should  deal  with 
all  these  problems  in  the  general  interest.  It  would  in  all 
probability  mean  spending  £15,000  as  the  initial  cost,  and 
with  a  yearly  outlay  of  £1,500'  afterwards  the  thing  could 
be  maintained.  He  could  scarcely  believe  that  the  shipping 
industry  would  be  so  shortsighted  as  to  throw  away  the 
valuable  advantage  to  be  derived  from    having    sucli  a 
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little  gi'ound  for  complaint.  Nor  was  thei'e  any  cause  foi' 
alarm  in  regard  to  the  extent  of  their  shipbuilding 
industry.  There  was  not  much  fear  of  British  shipping 
l)eing  unsuccessful  so  long  as  private  enterprise  was 
allowed  to  i)roceed  unfettered  by  Government  enterprise. 
It  was  to  tlie  interests  of  the  empire  that  the  Government 
should  seek  to  develop  the  great  steamship  lines,  which 
from  the  necessity  of  the  case  could  not  be  worked  at  a 
commercial  jirofit  alone  when  they  had  to  compete  with 
foreign  subsidised  lines.  They  could  not,  however,  over- 
look the  fact  that  British  shipping  had  come  to  be  what 
it  is  because  of  the  unaided  efforts  of  British  shipowners, 
and  all  connected  with  the  protection  and  ownership  and 
working  of  ships.  All  he  understood  British  shipowners  to 
desire  was  that  they  should  not  be  unduly  interfered  with, 
that  they  should  not  be  hampered,  restricted,  or  penalised, 
as  it  were,  in  their  competition  witl)  those  of  other  nations. 
They  were  riijht  to  claim  that  in  British  ports  foreign  ships 
should  not  have  any  preference,  and  for  that  reason  he 
thought  good  would  come  out  of  the  inquiry  now  in 
proo-ress.    (Applause.)    In  a  sentence,  all  they  wanted  was 


dejiartment,  preferring  to  spend  money  and  waste  coal  in 
getting  about  the  world,  much  of  which  could  well  be 
avoided  through  the  exercise  of  a  little  more  care  and  a 
somewhat  closer  attention  to  detail.  (Cheers.) 

Mr.  Rowland  Hodge  briefly  responded,  after  which  the 
toast  of  "  The  Chairman  "  was  submitted  by  Mr.  A.  C.  A. 
Holzapfel,  who  in  a  few  bright  and  appropriate  remarks 
thanked  his  lordship  for  the  service  he  had  rendered  in 
coming  amongst  them  on  this  auspicious  occasion. 

Lord  Armstrong,  in  acknowledgment,  took  the  oppor- 
tvmity  of  emphasising  tlie  value  and  importance  of  technical 
education  in  commerce. 


A  SEVERE  test  of  the  United  States  Holland  submarine  boat 
Fultou  took  place  on  June  6tli  last.  The  vessel  was  taken  to 
a  point  off  Judith,  Newport,  R.I.,  and  from  there  went  sub- 
merged throi:gli  a  ten-mile  course.  Tlie  periscope  was  used 
sucessfully,  the  submarine  coming  to  the  surface  directly 
between  two  targets  off  Block  Island,  which  marked  the  end 
of  the  course.  Tlie  ten  miles  were  covered  in  one  hour  and 
twenty  minutes. 
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Barrow-in-Fuiness.— lu  the  Furness  district  there  are 
at  present  25  furnaces  in  blast  producing-  hematite  pig  iron. 
Tlie  demand  for  this  m^terial  is  oiily  moderate,  and  an  improve- 
ment is  eagerly  looked  for.  At  Millom  a  large  sea  wall  is 
being, built,  and  it  is  believed  that  valuable  beds  of  iron  ore 
lie  nnder  where  hitherto  the  sea  has  covered.  Tliere  is  not 
a  brisk  demand  for  either  steel  rails  or  steel  plates,  and  the 
mills  producing  these  are  only  quietly  employed.  The  paddle 
steamer  Lady  Evelyn,  which  has  been  lengthened  50  ft.,  and 
the  upper  deck  lengthened,  had  her  trials,  and  com- 
menced carrying  passengers  on  August  1st.  She  will 
now  accommodate  730  passengers.  Repairs  have  been  done  to 
the  Irish  mail  boat  City  of  Belfast,  and  to  the  Manx  Queen, 
which  is,  our  readers  will  remember,  the  largest  paddle  steamer 
afloat.  The  small  gunboat  Canada,  which  is  being  built  for 
the  protection  of  the  Canadian  fisheries,  is  now  almost  com- 
pleted, and  there  is  no  doubt  but  that  she  will  serve  her  purpose 
admirably.  The  turbine  steamer  Manxman,  which  Vickers 
are  building,  is  well  under  way,  and  is  expected  to  take  her 
share  in  the  Isle  of  Man  passenger  traffic  by  the  new  Midland 
Railway  route,  via  Heysham,  some  time  this  month.  She  is 
being  fitt«d  up  sumptuously,  the  third-class  accommodation 
being  given  special  attention,  and  will  be  fully  equal  to  the 
first-class  of  some  years  ago.  The  steamer  Athenia,  which  was 
built  here  by  Vickers,  has  justified  her  builders  in  a  very 
smart  run  across  the  Atlantic  to  Montreal.  She  succeeded  in 
beating  the  Allan  liner  Corinthian  by  24  liours,  both  boats 
leaving  England  at  the  same  time.  Three  submarines  of  the 
new  class  have  been  completed,  and  are  lying  at  Holyhead. 
H.M.S.  Hazard  will  convoy  them  down  singly  to  Milford  to 
take  part  in  the  manoeuvres.  A4  arrived  at  Milford,  having 
come  down  from  Barrow  under  her  own  power.  Experiments 
have  been  conducted  on  Conistou  Old  Man  by  the  Electric  Ore- 
finding  Syndicate.  They  were  successful  in  locating  a  vein  of 
copper,  and  operations  are  afcoxit  to  be  commenced  to  work  this 
commercially. 

Belfast. — The  works  here  were  all  closed  for  a  week  or  ten 
days  the  middle  of  July  for  the  annual  summer  holidays,  and 
re-open  with  a  fair  amount  of  work  in  hand.  Tlie  most 
important  order  booked  during  the  month  is  a  twin-screw 
steamer  for  the  P.  and  O.  Company,  secured  by  Messrs.  Work- 
man, Clark,  and  Company  Limited.  This  boat  is  for  their 
intermediate  service,  and  will  be  fitted  with  cjuadruple  expan- 
sion engines  of  about  8,000  indicated  horse  power  by  the 
builders.  This  firm  is  pushing  on  with  the  completion  of  the 
Allan  liner  A'^ictoria,  but  no  date  has  as  yet  been  announced 
for  the  launch.  A  rumour  is  current  that  negotiations  are 
proceeding  for  the  purchase  by  ouc  of  the  continental  shipping 
lines  of  the  two  large  vessels  at  present  laid  up  in  the  Mus- 
grave  Channel.  It  will  be  remembered  that  these  ships,  which 
in  last  year's  returns  came  next  the  Baltic  in  point  of  size,  were 
built  by  Harland  and  Wolff  to  the  order  of  the  Leyland  Line, 
but,  on  that  company  being  absorbed  by  the  White  Star  Line, 
work  on  them  came  to  a  standstill,  and  nothing  has  been  done 
to  them  since  they  were  launched.  If  the  rumour  proves 
correct,  a  large  amount  of  work  will  be  afforded  the  various 
trades  connected  with  fitting  out,  which  will  otherwise  be 
rather  depressed  on  account  of  the  large  number  of  ships  which 
have  lately  or  are  shortly  due  to  leave  the  builders.  In  connec- 
tion with  the  extensions  and  improvements  being  at  present 
carried  out  in  their  works,  Harland  and  Wolff  are  having  erected 
a  large  gantry  in  their  south  yard,  which  will  handle  all  the 
material  for  the  ships  on  the  two  outside  building  slips.  This 
gantry  is  of  the  centre-trestle  type  built  between  the  slips,  and 
it  will  be  operated  electrically.  The  contract  for  this  work 
is  being  carried  out  by  the  Brown  Hoisting  Machinery  Com- 
pand,  Cleveland,  Ohio,  and  the  cost  when  completed  will  be 
upwards  of  ^660, 000.  It  is  also  understood  that  Harland  and 
Wolff  have  under  consideration  the  building  and  equipping  of 
a  large  experimental  tank.  This,  if  gone  on  with,  will  be  placed 
on  the  vacant  ground  they  have  nt  their  Alexandra  Dock 
Works. 

Clyde. — For  the  holiday  month  of  the  artisans  on  the  Clyde, 
the  new  orders  booked  during  July  compare  fairly  well  with 
the  preceding  month.  The  new  orders  acknowledged — there 
being  rumours  of  others  not  certified  yet — include  a  steamer 
of  about  7,000  tons  carrying  capacity  for  Messrs.  Charles  Barrie 
and  Sons,  Dundee,  Messrs.  Connal  and  Company,  Whiteinch, 
being  the  favoured  builders.  Messrs.  Wm.  Hamilton  and  Com- 
pany, Port  Glasgow,  have  closed  a  contract  to  built  a  large 
steamer.  Owners  and  particulars  have  not  yet  transpired. 
Messrs.  Caird  and  Company,  Greenock,  have  been  instructed 
by  the  P.  and  0.  Steam  Navigation  Company  to  enter  upon 
the  construction  of  a  first-class  mail  and  passenger  steamer,  as 


also  for  Government  service  in  the  transportation  of  troops 
when  required.  Messrs.  Workman  and  Clark,  Belfast,  have, 
we  understand,  been  favoured  with  a  similar  order.  Lord 
Beaconsfield,  in  his  political  days  of  storm  and  stress,  gave 
utterance  to  the  now  proverbial  saying,  "  Keep  your  eye  on 
Paisley."  "  My  Lords "  of  the  Admiralty,  we  are  pleased  to 
see,  have  not  overlooked  his  wise  injunction,  the  firm  of 
Messrs.  Bow.  McLachlan,  and  Company,  Paisley,  having  been 
selected  as  the  builders  of  a  new  armed  coastguard  cruiser. 
It  is  to  replace  the  old  cruiser  Argus,  which  has  been  sold 
out  of  the  service.  The  new  Argus — slie  being  named  after 
her  predecessor,  will  be  built  to  the  designs  of  Mr.  Philip 
Watts,  director  of  naval  construction.  She  will  have  a  length 
of  1.30  ft.,  with  a  breadth  of  23  ft.,  and  a  displacement  of  380 
tons,  carrying  two  six-pounder  quick-firing  guns.  It  says  much 
for  this  firm,  handicai^ped  as  they  are  by  the  narrow  shallow 
river  Cart,  that  they  are  ready  and  willing  to  face  the  difficulties 
of  their  disadvantageous  position.  As  August  is  Paisley  holiday 
month,  if  any  of  the  Scottisli  shipljuildiug  fraternity  are  seen 
in  the  south  daring  the  next  fourteen  days  with  their  hat  at 
an  angle  of  thirty-three  and  one-third  degrees,  it  may  be  safely 
concluded  they  arc  "  Paisla  buddies  "  on  holiday.  The  Liebig's 
Extract  of  Malt  Company  have  also  placed  with  Messrs.  Bow, 
McLachlan,  and  Company  an  order  for  a  steel  screw  tug  and 
cargo  vessel  for  the  service  of  their  South  American  factories. 
The  tonnage  launched  during  July  would  havt-  made  a  poor 
show  but  for  the  new  Cunarder  Caronia,  but  21,000  tons  on 
one  bottom  gives  a  useful  statistical  lift  to  an  otherwise  poor 
month.  A  full  report  of  this  interesting  launch  appeared  in 
our  issue  of  the  22nd  ult.  Messrs.  Wm.  Denny  and  Bros., 
Dumbarton,  launched  on  the  13th  ult.  the  steel  turbine  steamer 
Lhasa,  classed  by  the  British  Corpoi-ation,  and  also  at  Lloyd's. 
She  is  the  first  of  four  tui^bine  steamers  to  be  built  for  the 
British  India  Steam  Navigation  Company's  colonial  trade. 
Her  dimensions  are  275  ft.  by  44  ft.  by  25^  ft.  She  is  of  the 
poop  and  bridge  forecastle  type,  having  accommodation  for 
first-class  passengers  on  the  bridge  and  second-class  passengers 
in  the  poop.  Messrs.  Scott  and  Sons,  Bowling,  also  launched 
early  in  the  month  a  screw  steamer  to  the  order  of  Messrs. 
Joseph  Monks  and  Company  Limited,  Warrington,  for  their 
coasting  trade.  She  is  to  be  fitted  with  compound  surface- 
condensing  engines  by  Messrs.  Fisher  and  Company,  of  Paisley — 
a  good  guarantee  that  the  poetry  of  motion  will  not  be  lacking 
in  the  motive  power.  Messrs.  Wm.  Beardmore  and  Company, 
Govan — the  old  yard — also  launched  a  twin-screw  steamer  for 
the  City  of  Glasgow  Corporation  service  of  the  new  sewage 
works,  Dalmuir.  Messrs.  D.  and  W.  Henderson  and  Company, 
Partick,  have  on  the  stocks  for  the  Anchor  Line  Company  a 
sister  ship  to  the  Columbia,  though  slightly  different  in  some 
minor  details.  Roughly  speaking,  slie  will  be  1,000  tons  heavier 
than  the  Columbia's  8.292  tous,  some  15  ft.  longer  (viz.,  185  ft.), 
2  ft.  broader  (viz.,  58  ft.  2  in.) ,  and  2  ft.  deeper '(viz.,  25  ft.  5  in.). 
Time  was,  and  not  so  long  since  either,  when  craft  of  the 
foregoing  size  were  leviathans,  but  bigger  boats  by  a  very 
long  way  have  come  to  stay,  and  it  would  not  be  surprising  if 
the  nexit  decade  or  two  saw  a  10,000  ton  boat  as  obsolete  as 
their  liny  pioneer  the  Comet.  "  Comparisons  are  odious,"  it 
is  proverbially  repeated,  and  it  may  be  so  in  some  circum- 
stances and  with  certain  matters,  but  in  shipbuilding  they  are 
vastlv  interesting.  Witness :  Comet.  43i  ft.  long ;  40  tons ; 
speed,  5  knots;  assuming  same  relative  passenger-carrying 
capacity  as  Caronia,  the  Comet  would  carry  fully  6  people. 
Caronia,  687ft.  long;  21,000  tons;  speed,  18  knots  fully;  carries 
when  full  up  3,000  people,  or  1  passenger  for  every  7  tons. 
What  is  to  be  the  ultimate  limit  in  size?  Would  it  be  rash  to 
say — If  ever  this  world  was  subjected  to  another  flood  Britain 
would  be  able  to  do  noble  service  for  the  safety  of  her  own 
children  with  her  gigantic  fleet  of  commercial  arks? 

Hartlepool- — During  the  month  of  July  work  in  the  ship- 
yards has  been  pushed  ahead  very  rapidly,  and  the  long  spell 
of  fine  weather  has  helped  matters  considerably.  Another 
pleasing  feature  has  been  the  absence  of  trade  disputes,  and 
naturally  now  several  of  the  steamers  in  course  of  construction 
are  much  ahead  of  their  contract  dates.  No  new  orders  have 
been  booked,  and  therefore  the  prospect  for  the  autumn  and 
winter  is  not  at  all  rosv,  and  everything  points  to  a  long 
period  of  depression.  Messrs.  W.  Gray  and  Company  have 
two  vessels  about  fully  plated  and  several  others  in  various 
stages  of  construction.  Early  in  the  month  they  launched  the 
steamship  Runswick,  and  she  will  be  ready  for  sea  in  a  short 
time.  They  have  had  several  steamers  in  hand  for  survey  and 
repairs,  and  are  still  busy  with  the  cable  steamer  Minia. 
Messrs.  Furness,  Withv,  and  Company  Limited  have  one  boat 
nearly  ready  for  launching,  a  second  partly  plated,  and  a  third 
in  course  of  being  framed.  During  the  month  they  have 
completed  the  fittin?  out  of  the  steamship  Lincairn.  also  the 
steamship  Seminole  (oil-can'ying  steamer),  and  both  have  had 
their  trial  trips.  Messrs.  Irvine's  Shipbuilding  and  Dry  Docks 
Company  Limited  have  one  hull  half  plated  and  the  keel  laid 
for  a  seoond  steamer.  The  steamship  Windermere  is  now  about 
finished,  and  will  go  to  sea  before  the  end  of  the  month. 
Messrs.  Irvine's  dry  dock  has  been  fairly  well  occupied  during 
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tlie  past  few  weeks.  Messrs.  Richardson,  Westgaitli,  and  Com- 
jiauy  Limited  are  fairly  busy  with  the  orders  in  hand,  and 
have  fitted  machinery  on  board  two  steamers  during  the  mouth. 
We  hear  tliis  firm  liave  secured  several  important  contracts  for 
turbines  to  he  used  in  counecfion  with  electrical  plant.  Messrs. 
the  Central  Marine  Engine  Works  also  keep  busy,  and  at 
present  are  engaged  at  the  sheer  legs  fitting  the  engines  and 
boilers  on  bf.ard  the  steamship  Runswick. 

Mid-Tyne.-Sliipping  in  the  Mid-Tyne  district  has  been 
anything  but  brisk  during  the  past  month.  A  number  of  idle 
steamers  in  the  river  have  taken  their  departure,  but  their 
places  lia^e  lieen  filled  by  others.    At  the  present  time  about 


Tyne  to  Bahia.  She  will  make  tlie  voyage  unassisted  under 
her  own  steam.  The  steamer  Durndale  was  launched  from  the 
Neptune  Yard  of  Messrs.  Swan,  Hunter,  and  Wigham  Eichard- 
sou  Limited.  She  is  356  ft.  in  length  by  45iV  ft.  beam,  and  will 
have  propelling  machinery  also  by  Messrs.  Swan,  Hunter,  and 
Wigham  Richardson  Limited,  consisting  of  a  set  of  triple- 
e.\pansicn  engines  with  two  boilers.  Accommodation  is  pro- 
vided for  a  limited  number  of  passengers.  The  steamer  was 
ordered  by  the  Societe  Generale  de  Transpoits  Maritimes  a 
Vapeur,  of  Marsojlles,  but  has  been  sold  to  an  English  company. 
The  Cayo  Manzanillo,  built  for  tlie  Cuban  Steamship  Company, 
of  London,  has  been  launched  from  the  Walker  Yard  of  Messrs. 
.Sir  W.  Gr.  .\rmstrong,  Whitworth,  and  Company  Limited,  and 


Principal  Dimensions. 


CYLINDERS. ZOi  31  'Q8 
STROKE  /9>' 
BOILER  PRESS  250,,: 


CRANK  SHAFT.  S'diam 
fliR  PUMP  l6;"o,An  -ysTrots 
STEAM  MAIN  S'hjtr.!. 
ENGINE  ROOM  PRESSURE  250lss 
CONDENSING   SURFACE  52^0  sarr 


ENGINES  OF  H.M.S.  WAVENEY. 


37  vessels  arc  lying  idle,  representing  a  tonnage  of  55,000.  Tlie 
Wallsend  Slijiway  and  Engineering  Company  have  received 
orders  to  completely  re-fit  the  boilers  and  engines  of  the  paddle 
steamer  Paris,  which  runs  between  Newhaven  and  Dieppe.  The 
work  will  occupy  about  six  weeks.  The  large  New  York  steamer  | 
Mf  nadnock,  which  has  been  under  repairs  at  the  Tyne  pontoons 
for  over  three  mouths,  has  been  taken  out  of  deck.  The 
repairs  represent  one  of  the  largest  jobs  of  the  kind  executed 
on  the  Tyne.  The  Tyne  General  Ferry  Company  have  sold 
their  passenger  paddle  steamer  Phoebe  to  a  South  American 
finn,  wlio  liave  placed  lier  in  tlie  hands  of  the  Mercantile  Dry 
Dock  Company,  of  Jarrow,  to  carrj'  out  the  necessary  altera- 
tions to  enable  her  to  make  the  hazardous  passage  from  the  i 


has  a  dead-weight  carrying  cajjacity  of  5,000  tons.  The  new- 
graving  dock  at  Hebburn,  constructed  by  Messrs.  R.  McAlpine 
and  Company  for  Messrs.  Robert  Steiilienson  and  Company,  is 
now  almost  completed.  The  work  has  been  continued  over  a 
period  of  four  and  a  half  years.  The  dock,  whicli  is  one  of  the 
largest  in  t!ie  country,  being  over  700  ft.  in  length,  is  arranged 
with  a  lock  in  the  centre,  so  that  two  vessels  each  of  300  ft.  in 
length  can  be  docked. 

The  "Wear,  Sunderland. — Employment  remains  fairly 
steady,  most  of  the  yards  having  work  under  construction  on 
every  berth,  and  a  few  new  orders  are  reported.  There  is, 
however,  practically  no  night  shift,  while  overtime  is  the  excep- 
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tiou  rathor  tlum  the  rule,  and,  as  there  is  ytill  a  percentage  of 
imemployed,  the  outlook  is  uot  considered  really  proniisiug. 
What  will  periiaps  be  tlie  event  of  the  year  is  the  launch  of  the 
twin-screw  steamship  Berniudian,  wliicli  took  place  last  month 
fiom  the  yard  of  Sir  James  Laing  and  Sous.  This  vessel  is 
one  of  the  finest  tliat  has  been  built  on  this  river,  and  is  for 
the  passenger  and  cargo  service  of  tlie  Quebec  i^team  Shipping 
(-'ompauy.  She  is  to  be  fitted  with  powerful  engines  to  work 
at  201)  lb.  pressure  by  Messrs.  George  Clark  Limited,  of  Soutli- 
wick  Engine  Works.  Messrs.  J.  Ij.  Thnmpson  and  Sons  Limited 
are  fully  employed.  Tlicy  have  launched  the  steamsbii)  Blue 
Jacket  for  Mr.  Geoi-ge  Ilallet,  of  Cardiff,  to  be  eugined  by 
Messrs.  John  Dickenson  and  Sons,  and  have  completed  the 
steamship  Farriugford  for  Messrs.  Charlton  and  Tlioinpson,  of 
this  town.  Messrs.  William  Doxford  and  Sons  have  completed 
their  new  yard,  and  are  in  the  position  of  having  vessels  on 
six  berths  under  construction,  all  being  of  good  size.  They  have 
launched  the  steamshii)  Eaton  Hall,  of  6,200  tons  dead  weight, 
a  duplicate  of  the  steamship  Whately  Hall,  which  they  launched 
last  month  for  Messrs.  E.  Nicholf  and  Company,  of  Cardiff. 
TIds  latter  vessel  lias  now  been  delivered  to  the  owners.  Messrs. 
Short  Brothers  have  sent  on  trial  the  steamship  Hekla,  of 
Christiana.  Messrs.  Eobert  'J'hompsou  and  Sons  liavei  launched 
the  steamsliijj  Buda,  of  Fiunie,  which  is  to  carry  6,000  tons 
dead  weight,  and  is  to  be  engined  by  the  North-Eastern  Marine 
Engineeiing  Company.  Messrs.  William  Pickersgill  and  Sons 
have  launched  the  steamship  Wray  Castle  for  the  Lancashire 
Steam  Shijiping  Company,  of  Liverpool,  managed  by  Messrs. 
J.  Chambers  and  Company.  Length,  392  ft.;  breadtli,  49ft.; 
depth  moulded,  28ft.  Sin.  The  engines  are  by  Messrs.  George 
Clark  Limited,  and  have  cylinders  26  in.,  43  in.,  and  72  in. 
diameter,  by  48  in.  stroke.  Messrs.  John  Bluraer  and  Sons 
have  launched  a  fine  vessel — the  Psyche — for  Messrs.  A.  C. 
Le  Quellec  et  Fils  for  their  wine  trade,  to  carry  4,850  tons. 
The  North-Eastern  Works  are  supplying  the  engines.  In  the 
other  j-ards  work  is  progressing  steadily.  Repair  work  is  on 
the  whole  quiet,  although  Messrs.  S.  P.  Austin  and  Sons  are 
well  employed  in  this  line,  as  v/ell  as  on  new  work,  having 
had  several  of  tiie  Wcstoll  steamers  in  their  hands  in  addition 
to  other  repair  work.  An  event  of  interest  here  has  been  the 
exhibition  of  the  model  of,  the  new  high-level  bridge  which  is 
to  be  built  over  the  Wear  from  Deptford  to  South wirk.  This 
bridge  will  be  5  ft.  higlier  than  the  older  one,  and  will  probably 
necessitate  the  very  largest  vessels  having  their  funnels 
unfinished  until  they  pass  below,  a  difficufty  that  has  previously 
been  met. 


H.M.S.  WAVENEY. 

The  drawings  of  the  engines  of  the  torpedo-'boat  destroyer 
Waverney,  which  we  are  able  to  produce  through  the 
courtesy  of  the  builders,  Messrs.  Hawthorn,  Leslie,  and 
Company  Limited,  Newcastle-on-Tyiie,  are  interesting  as 
illustrating  a  typical  modern  set  of  reciprocating  engines 
as  adopted  for  this  class  of  small  high-speed  vessel.  The 
AVaveney  was  launched  in  1903,  and  recentl}'  underwent 
her  oflicial  trials.  The  dimensions  of  the  Waveney  are  : 
Length,  225  ft. ;  beam,  2.3'5  ft. ;  displacement,  500  tons. 
Yarrow  boilers  are  fitted.  The  armament  comprises  one 
12  pr.  Q.,  and  five  6  pr.  Q.,  besides  two  torpedo  tubes  for 
18  in.  torpedoes. 


The  British  battleship  Dominion  is  fast  approaching  com- 
pletion, and  the  first-class  cruiser  Natal  is  being  plated,  while 
the  Sentinel,  the  first  of  two  scouts  being  built  at  Barrow,  has 
been  launched,  and  the  second,  the  Skirmisher,  will  soon  be 
launched.  In  addition  to  this,  Barrow  builders  have  in  hand 
several  submarines  for  the  Admiralty. 

It  is  evident  that  tlie  Admiralty  are  anxious  to  increase  the 
speed  of  torpedo-boat  destroyers,  as  several  of  the  builders 
of  this  type  of  craft  havei  been  approached  with  the  question 
as  to  whetlier  the  guaranteed  speed  can  be  increased  without 
forfeiting  any  of  the  other  qualities  or  adding  to  the  cost.  This 
latter  is  a  remark.able  suggestion,  liecause  even  a  tyro  knows 
that  speed  means  cost,  especially  in  such  craft.  It  might  be 
possible  to  get  more  out  of  the  boats  of  25^  knots  speed  by 
conceding  some  of  the  less  essential  qualities,  but  it  is  surprising 


that  the  Admiralty  should  e.xpect  to  profit  without  an  addition 
to  cost,  especially  as  they  intend  to  penalise  builders  for  any 
shortcoming  in  the  speed.  Ttic  time  has  come  when  premiums 
for  e.xcess  speed  should  Ije  granted  just  as  penalties  for  failure 
are  exacted;  this  would  encourage  firms  to  do  their  ITest. 

This  submarine  At  still  remains  at  Portsmouth.  She  was 
to  have  been  sent  to  Hairo-x  to  be  re-fitted  by  Mes-srs.  Vickers, 
Son,  and  Maxim,  but  the  dockyard  authorities  have  submitted 
an  estimate  for  re-fitting  the  vessel.  This  is  said  to  be  some 
i;3,C00  less  than  the  price  c|uoted  by  the  Barrow  firm,  and  the 
Admiralty  are  considering  the  advisability  of  allowing  the  naval 
and  dockyard  staff  to  do  the  work. 


The  following  is  a  list  of  marine  engineers  to  whom  certificates  of 
competency  have  been  issued  during  the  last  four  weeks  ending 
July  l8th:— 

Abekdeen. — First  class  :  H.  Adams,  G.  McBain,  A.  Keay.  Second 
class:  F.  Johnston,  R.  M.  Craigen,  W.  Cameron. 

Belfast. — First  class  :  T.  J.  Reynolds.    Second  class  :  H.  J.  Baillie. 

Cardiff.— i^irs<  class :  W.  Machin,  J.  W.  Davie?,  F.  C.  Pillar,  J.  H. 
Rogers  Second  cldss  :  F.  H.  Miles,  W.  C.  Hynam,  S  Hurcombe,  G.  VV. 
Rces,  S.  A.  Fender,  A.  J.  I'earsuu,  A.  It.  Evans,  H.  P.  Thomas,  T.  E. 
Jones,  R.  Owens,  L.  B.  Gingell,  C.  H.  Coad,  E.  Trieoglos,  W.  C.  G. 
Hayes. 

Dundee. — First  class  ;  J.  Powell,  J.  M.  Carnegie.  Second  class  : 
T.  McL  Train,  D.  F.  Wynd. 

Dublin. — Second  class  :  W.  C.  Treauor. 

Greenock. — Second  class:  J.  Macleod,  D.  Maclean,  A.  Paton. 

Glasgow. — First  class :  Q  Morrison,  W.  Coats,  A.  Brisbane,  J.  Black- 
wood, P.  McKiuuon,  W.  W.  Hyslop,  K.  Chapman,  T.  C.  Harris,  D.  G. 
Patterson,  J.  Sweeney,  J.  P.  Copland,  R.  Watson,  J.  McKenzie.  Second 
class:  W.  G.  Smith,  A.  Bone,  J.  Miller,  R.  C.  Aitken,  B.  Hodgson,  H. 
Munro,  R.  Boyd,  D.  Paton,  C.  F.  H.  West,  A.  F.  McCormick. 

Hull.— .t".t;;rf(  jFi7-,s-<  class  :  R.  Wright,  W,  Mellor.  First  class  :  W. 
H.  Broughton,  A.  Ferris,  J.  Cole.  Second  class  :  R.  Stark,  W.  S.  Grant. 

London. — Extra  First  class:  A.  G.  Rainey,  W.  J.  Seaborne.  First 
class  :  J.  W.  Shearer,  J.  Smith,  M.  G.  Wallace,  J.  Muir,  P.  S.  Edwards, 
J.  0.  Thomas,  R.  I.  Rean,  C.  W.  Dixon,  W.  E.  Mathew,  L.  Fitterton, 

C.  C.  Roberts,  J.  William.",  W.  Carter,  P.  H.  Jaffa.  Second  class  :  G.  A. 
Roper.  J.  Mcintosh,  F.  B.  Ridley,  D.  L.  Allen,  H.  S.  Gaze,  H.  E.  Atkin- 
son, G.  K.  Gordon,  W.  Gallon,  A.  Beasley,  T.  R.  Blackett,  R.  Depty, 
F.  D.  Blaker. 

LlVEKPOOL.— /ix^)v(  First  cl((ss :  H.  Maves,  W.  S.  Thomas.  First 
class  :  G.  Wood,  J.  E.  Noble,  C.  S.  Corlett,  G.  H.  Pickering,  J.  S.  Chad- 
wick,  D.  J.  S.  Paton,  R.  Moflat,  G.  Graham,  A.  Gray,  A.  Brown,  J.  Wm. 
Nimmo,  T.  Robinson,  T.  Thomas,  A.  E.  Wharton,  E.  Armor.  Second 
cla  s  :  P.  R.  Court,  D.  G.  Tyson,  J.  C.  Blankflower,  W.  A.  R.  Galbraith, 
F.  E.  Rimmei-,  J.  W.  Thomson,  J.  Macphersou,  T.  Eraser,  A.  E.  J. 
Rigmaideu,  J.  Hilton,  T.  A.  Walton. 

Leith. — First  class  :  J.  Skinner,  P.  Kirkinis,  J.  Grieve,  R.  Grant. 
Second  class  :  G.  J.  Pagiaolos,  D.  Adamson,  W.  Burnett,  J.  H.  Morgan, 
W.  H.  Burge. 

North  Shields.  —  Extra  First  class  :  C.  W.  Limpricht.  First  class  : 
J.  T.  Gray,  H.  L.  Collingwood,  J.  Bailey,  D.  Miller,  H.  S.  James,  J.  J 
Storey,  L.  Shardelow,  R.  W.  Kay,  G.  Reynoldson,  J.  A.  Middlemiss, 

D.  L.  J.  Williams.  Second  class  :  J.  J.  Higgins,  J.  F.  Blenkinsop,  W.  S. 
King,  A.  Salter,  P.  Thomson,  F.  N.  Carman,  A.  H.  Broadway. 

Plymouth. — First  class  :  R.  P.  Hodge. 

Southampton. — First  class  :  H.  J.  C.  de  Rheims.  Second  class :  G. 
Chapman. 

Sundeuland. — First  class  :  F.  B.  Fraser,  H.  Pape.  Second  class  : 
H.  E.  Simpson,  R.  J.  Potter,  J.  C.  Matthews,  A,  Hunter. 

West  Hartlepool — First  class:  G.  R.  Nimms,  N.  Roe,  G.  Fishei-, 
R.  Rose,  J.  C.  Ambrose,  L.  F.  Keady,  E.  McOuigal,  J.  H.  Denmead, 
C.  H.  Russell.    Second  class  :  F.  Glendenning,  H.  Wilson,  J.  Stewart. 


Marine  Engineers'  Examination. — At  the  Examination  held  on 
July  12tb,  13th,  and  14th,  Mr.  C.  W.  Limpricht,  of  Newcastle,  passed 
his  Examination  as  Extra  First  Class  Engineer,  being  specially  compli- 
mented by  the  Examiner  on  obtaining  800  marks  out  of  a  possible  1,000. 
He  was  prepared  by  iMessrs.  W.  H.  Thorn  and  Son,  5,  Waterville 
Terrace,  North  Shields.  One  hundred  and  nineteen  pupils  have  passed 
in  the  above  grade  from  this  establishment.  Out  of  the  last  33 
successes  for  Exti'a,  1.")  have  been  prepared  entirely  by  correspondence, 
and  of  these  13  passed  the  first  time  of  going  up. 
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IMPROVED  BREATHING  APPARATUS  FOR 
USE  IN  COAL  BUNKtRS. 

It  is  often  the  Ccase  that  the  atmosphere  in  coal  bunkers, 
due  to  the  generation  of  foul  gases  and  presence  of  line 
particles  of  coal,  is  totally  luitit  for  a  man  to  work  in,  and 
it  is  with  the  purpose  of  meeting  such  a  case  that  Messrs. 
Siebe,  Gorman,  and  Company,  the  well-known  submarine 
engineers  and  manufacturers  of  diving  appliances,  are 
introducing  the  jacket  illustrated.  It  is  extremely  simple, 
and  any  trinuuer  of  ordinary  intelligence  can  quickly  put 
on  the  dress,  and,  with  the  aid  of  a  mate  to  manipulate  the 
hand  pump,  can  ])enetrate  the  most  foul  atmosphere,  and 


FINAL   REPORT   OF   THE  ADMIRALTY 
COMMITTEE   ON  BOILERS. 

The  coiniiiittee  appointed  nearly  four  years  ago  to  consicler  the 
whole  rpicstion  of  boilers  in  the  navy  have  now  completed  their 
labours,  and  their  linal  report  was  issued  on  tlie  2nd  inst. 
Stated  briefly,  they  find  that  water-tube  boilers  are  essential,  and 
that  accordino;  to  present  knowledge  the  Yarrow  large  tube  and 
the  Babcock  and  Wilcox  boilers  are  the  best,  and  that  they  should 
he  adopted  in  all  large  ships  without  cvan  a  proportion  of 
cylindrical  boilers.  This  latter  is  the  most  important  change  in 
the  attitude  of  the  committee,  as  in  previous  reports  they  ex- 
pressed a  preference  for  cue-fifth  of  the  boiler  power  being  on 
the  cylindrical  system,  and  four-fifths  on  the  water-tube  principle. 
Before  giving  details  of  the  report,  we  may  state  that  the  mem- 
b'>rs  of  the  committee  were:    Admiral  Domville  (president). 


IMPROVEU  BREATHING  APPARATUS   FOR   USE   IX  COAI.  BUNKERS. 


perform  his  usual  duties  without  any  inconvenience.  The 
jacket  i.s  sold  with  either  of  the  two  forms  of  head  gear 
shown,  and  i,f  flexible  air  tube  is  usually  included 

with  the  hand  air-supply  apparatus. 


If  anyone  is  looking  for  the  turbine  as  a  means  of  jnarine 
propulsion  in  the  United  States,  he  will  not  find  it.  So  far 
only  one  vessel,  and  tliat  an  experimental  one,  the  Revolution, 
has  been  fitted  with  a  Curtis  steam  turbine,  says  the  M-irine. 
l{(-vicu\  It  is  not  yet  definitely  decided  as  to  whetlier  the  navy- 
department  will  ecjuip  any  one  of  the  scout  cruisers  authori.scd 
by  Congress  with  turbines,  tliough  Congress  has  autliorised  the 
department  to  do  so  if  it  deems  it  advisable.  The  subject  is 
under  debate  in  the  Bureau  of  Steam  Engineering,  but  no 
decision  lias  been  reached  on  it. 


Dr.  John  Inglis,  I)r.  A.  B.  VV.  Kennedy,  Engineer-Rear-Admiral 
Smith,  Mr.  J.  Bain,  Mr.  John  List,  and  Mr.  J.  T.  Milton.  The 
ciimmittc*  state  that  they  have  seen  no  reason,  since  they  issued 
their  first  report,  to  modify  the  opinion  then  expressed  that  it 
is  ''  undesirable  to  fit  any  more,  of  this  type  in  H.M.  Navy." 
But,  at  the  same  time,  they  reiterate  tliat  the  experience  obtained 
by  them  confirms  them  in  the  opinion  tliat  "  the  advantages  of 
water-tube  boilers  for  naval  purposes  ar-e  so  great,  chiefly  from  a 
military  point  of  view,  that,  provided  a  satisfactory  type  of  water- 
tube  boiler  be  adopted,  it  wordd  be  more  suitable  for  use  in  H.M. 
Navy  than  the  cylindrical  type  of  boiler."  Having  concluded 
their  experimental  investigations  with  the  Babcock  and  Wilcox, 
Niclausse,  Durr,  and  Yanow  large-tube  boilers,  they  are  now 
satisfied  that  two  of  these  four  types — viz.,  the  Babcock  and 
Wilcox  and  the  Yarrow  large  tube — are  satisfactory,  and  are 
suitable  for  use  in  battleships  and  cruisers  with  cylindrical 
boilers.  In  former  reports  they  suggested  the  adoption  of 
cylindrical  boilers  in  combination  with  a  few  of  the  cylindrical 
type.  In  the  Babcock  and  Wilcox  boiler  the  generating  tubes 
are  nearly  horizontal ;  in  the  Yarrow  boiler  they  are  nearly 
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vertical.  Each  type,  says  the  committee,  has  its  particular 
advantages,  aud  it  can  only  be  determined  by  long  experience  on 
general  service  which  is  on  the  whole  the  better  boiler.  For  the 
present,  the  committee  unanimously  recommend  both  types  as 
suitable  for  naval  requirements.  In  making  this  recom- 
mendation, the  committee  state  that  they  recognise  that  the 
upkeep  of  any  water-tube  boiler  is  likely  to  bo  heavier  than  that  of 
the  cylindrical  boiler,  but  they  are  of  opinion  that  the  two  types 
they  now  recommend  will  cost  less  for  upkeep  than  the  other 
types  of  large  straight-tube  boiler  which  they  have  had  under 
trial.  The  committee  make  these  recommendations  after  investi- 
gations and  trials  carried  out  under  their  superintendence, 
extending  over  a  period  of  nearly  four  years.  Although  the 
coinmittee  have  no  knowledge  of  any  type  of  water-tube  boiler 
which  is  likely  to  prove  more  suitable  for  his  Majesty's  ships 
than  the  two  recommended,  ther  are  other  types  which  may  be 
considered  worthy  of  trial  later  on.  If  any  type  of  boiler  is 
considered  in  future  to  be  of  sufficient  merit  to  justify  its  trial 
in  the  navy,  it  is  recommended  that  it  be  fitted  in  a  new  vessel 
not  smaller  than  a  second-class  cruiser. 

As  regards  small  vessels  of  high  speed,  the  committee  state 
that  from  the  nature  of  the  case  some  form  of  "  express"  boiler 
with  small  tubes  closely  pitched  is  absolutely  necessary  in  order 
to  obtain  such  a  ratio  of  output  to  weight  of  boiler  as  is  required 
in  torpedo  boats  and  destroyers.  For  small  cruisers,  however, 
which  iiave  to  keep  the  siea  and  act  with  the  fleet,  it  is  probable 
that  a  boiler  such  as  the  Yarrow  large  tube  would  on  the  whole 
give  better  results  than  the  "  express  "  types,  which  have  hitherto 
been  fitted. 

Tlie  best  results  obtained  with  the  Babcock  and  Wilcox  boilers 
of  the  Hermes  were  during  the  trials  of  furnace  gas — baffling  the 
boilers  in  the  middle  boiler  room  with  vertical  baffles  and  a 
forced  air  supply  over  the  fires,  giving  the  high  efficiency  of 
81  per  cent  on  a  30  hours'  trial,  when  20  lb.  of  coal  were  being 
burnt  per  -square  foot  of  firegrate  per  hour,  and  an  efficiency 
of  77  8  per  cent  on  a  29  hours'  trial  when  burning  27  lb.  per 
stjuare  foot,  these  rates  of  combustion  corresponding  to  the 
ordinary  rate  of  steaming  and  to  the  full  power  of  the  boilers 
respectively.  The  boilers  of  tlie  Hernus,  with  the  restricted  up- 
take baffl  ing,  and  without  any  special  air  supjjly  over  the  fires, 
had  a  maximum  efficiency  of  75  8  per  cent  on  a  12  hours'  trial, 
when  burning  20-5  lb.  per  square  foot  per  hour  on  three  trials  of 
over  24  hours'  duration  each,  and  when  191b.  were  being  burnt 
per  square  foot  per  hour  the  efficiency  was  practically  the  same, 
71  per  cent.  An  efficiency  of  78-3  psr  cent  was  obtained  on  the 
30  hours'  trials  when  burning  271b.  j)er  square  foot  per  hour. 
The  maximum  efficiency  of  the  Yarrow  boilers  of  the  Medea — 
viz.,  75  7  per  cent — was  obtained  on  a  26  hours'  trial  when 
burning  18  1b.  per  square  foot  per  hour,  their  efficiency  when 
burning  at  the  maximum  rate  of  combustion — viz.,  40  1b.  per 
square  foot  per  hour  for  eight  hours — was  69'5  per  cent.  On 
trials  of  over  24  hours'  duration,  burning  from  17  lb.  to  21  lb.  per 
square  foot  per  hour,  the  efficiency  remained  at  or  over  75  pet 
cent.  The  Belleville  boilers  of  the  Hvacinth  had  a  maximum 
efficiency  of  77^2  per  cent  recorded  on'  24^  hours'  trial.  When 
burning  20  lb.  per  square  f(.iit  for  11  hours  the  efficiency  was  77-3 
per  cent,  and  burning  17  i  ])>.  for  24  hours  it  was  71-8  per  cent. 
The  efficiency  of  these  boilers  on  an  8  hours'  trial  in  fine  weather, 
when  burning  27  lb.  per  square  foot  per  hour  corresponding  to 
the  full  output  of  the  boiler,  was  65  per  cent.  The  maximum 
efficiency  of  the  Durr  boilers  of  the  Medusa  was  64-8  per  cent 
obtained  on  an  8  liours'  trial,  when  burning  35  lb.  per 
square  foot  per  hour,  this  being  the  maximum  rate  of  com- 
bustion with  these  boilcr.s.  Between  18  lb.  and  21  lb.  per  square 
foot  the  average  efficiency  was  about  61  ijev  cent.  Of  the 
cylindrical  boilers  tried  those  of  the  Saxonia,  on  the  only  trial 
made,  which  was  of  13  hours'  duration,  and  on  which  20  lb.  per 
square  foot  per  hour  was  burnt,  had  the  high  efficiency  of  823 
per  cent.  The  maximum  efficiency  obtained  with  the  cylindrical 
boilers  of  the  Minerva  was  697  per  cent,  which  was  recorded 
on  a  25  hours'  trial  when  burning  14  lb.  per  square  foot  per 
hour  on  a  trial  of  8J  hours'  duration,  with  retarders  in  the  plain 
tubes,  and  burning  29  lb.  per  square  foot  the  efficiency  was 
62  4  per  cent. 

In  the  smaller  ships  the  maximum  efficiency  of  the  Babcock  and 
Wilcox  boilers  tried  was  66  per  cent  on  a  12  hours'  trial  burning 
18  lb.  per  square  foot  per  hour  in  the  Sheldrake,  and  72  3  per 
cent  on  9  hours'  trial  burning  13  lb.  per  square  foot  in  the 
Espiegle. 

The  maximum  efficiency  obtained  by  the  Niclausse  boilers  of 
the  Seagull  was  66  9  per  cent  on  an  8  hours'  trial  burning  13  lb. 
per  square  foot,  and  by  those  of  the  Fantome  69  8  per  cent  on  a 
9  hours'  trial  burning  14  lb.  per  square  foot.  A  noticeable 
feature  in  connection  with  the  boiler  efficiencies  is  the  improve- 
ment in  the  results  obtained  by  the  later  boilers  of  the  Babcock 
and  Wilcox  type.  As  regards  the  production  of  dry  steam  at  all 
rates  of  combustion  ,th€  Yarrow  large  tube  and  the  later  Babcock 
and  Wilcox  boilers  have  given  the  best  results. 

The  loss  of  feed  water  with  each  of  the  four  types  of  boiler 
under  consideration  has  been  moderate  throughout  the  com- 
mittee's trials.    In  the  runs  to  Gibraltar  and  back  carried  out 


with  the  Medea  with  Yarrow  boilers  and  the  Medusa  with  Durr 
boilers,  the  loss  of  warter  was  small,  being  at  the  rate  of  17  tons 
in  each  ship  per  1,000  H.P.  per  day.  On  the  140  hours'  endur- 
ance trial  ot  tne  Hermes  the  loss  was  3  8  tons  per  1,000  H.P.  per 
day.  The  loss  of  water  may  be  expected  to  bo  greater  in  boilers 
fitted  with  many  doors  than  in  those  fitted  with  but  few,  and  to 
increase  as  the  doors  and  joints  become  worn.  In  this  respect 
the  Yarrow  boiler,  having  only  three  manhole  doors,  has  an 
advantage. 

Of  the  boilers  tried  by  the  committee  the  Yarrow  boiler  can 
be  internally  examined  and  cleaned  in  the  shortest  time,  and 
with  the  least  amount  of  labour,  lo  obtain  access  for  such  an 
examination  and  cleaning,  it  is  only  necessary  to  remove  three 
manhole  doors.  The  Babcock  and  Wilcox  type  is  less  easily 
examined  and  cleaned;  two  small  doors  have  to  be  removed  for 
every  tube,  and  these  have  to  be  rejointed  after  the  examination 
and  cleaning  have  been  completed.  In  order  to  carry  out  a 
thorough  examination  of  the  tubes  of  the  Durr  boiler  it  is 
necessary  to  remove  a  hand-hole  door  at  the  front  of  each  tube, 
the  diaphragm  washer  of  the  internal  tube,  the  internal  tube 
itself,  and  the  cap  nut  at  the  back  end  of  the  generating  tube, 
but  in  order  to  carry  out  a  thorough  cleaning  it  is  also  necessary 
to  remove  the  generator  tubes  troni  the  boiler,  and  after  the 
cleaning  is  complete  these  have  to  bo  replaced,  this  being  a  long 
and  tedious  process.  The  work  connected  with  the  examination 
and  cleaning  of  the  tubes  of  Niclausse  boilers  is  very  similar 
to  that  necessary  with  the  Durr  boiler.  Further,  the  cap  nut 
at  the  back  end  of  the  Durr  boiler  tube  permits  of  each  tube 
being  readily  emptied,  while,  owing  to  the  back  end  of  Niclausse 
boilers  being  inaccessible  some  process  is  necessary  to  empty  the 
tubes  when  required,  such  as  blowing  the  water  out  of  the  tube 
by  a  special  pump  and  hose.  The  necessity  for  being  able  to  with- 
draw each  of  the  tubes  in  a  direct  line  with  its  axis  renders  the 
clear  space  required  for  the  installation  of  Durr  and  Niclausse 
boilers  considerably  more  than  would  be  required  for  boilers  of 
other  types.  For  warships,  where  the  stokehold  space  is  very 
limited,  this  must  necessarily  cause  considerable  inconvenience 
in  the  arrangement  of  pipes  and  auxiliary  machinery.  In  the 
Yarrow  and  the  Babcock  and  Wilcox  boilers  it  is  possible  to 
partially  clean  the  tubes  externally  when  the  fires  are  alight  by 
means  of  air  lances.  The  tubes  in  the  Yarrow  boiler  can  be 
thoroughly  cleaned  externally  when  the  fires  are  not  alight,  as 
they  can  be  swept  in  three  directions,  viz.,  from  the  furnace,  from 
the  smokebox,  and  from  the  front  of  the  boiler.  The  tubes  of 
the  Durr  and  Niclausse  boilers  cannot  be  so  thoroughly  cleaned 
externally  in  place,  the  number  of  rows  being  greater  and  the 
overlapping  ot  the  baffl.es  preventing  portions  of  certain  tubes 
being  touched.  In  the  Babcock  and  Wilcox  boilers  the  tubes 
can  be  swept  horizontally  through  side  doors  fitted  to  the 
casings.  After  the  alternators  of  baffling  the  sweeping  vertically 
can  be  carried  out;  but  this  necessitates  the  removal  of  portions 
of  the  baffles.  It  is  to  be  recognised  that  any  system  ot  baffling 
among  the  tubes,  however  it  may  improve  the  circulation  of  the 
gases,  renders  the  cleaning  of  the  tubes  themselves  more  difficult. 
The  committee  refer  to  bending  of  tubes  in  the  Durr  and 
Niclausse  boilers,  and  state  that  it  will  be  necessary  to  straighten 
these  tubes  when  the  amount  of  bending  exceeds  J  in.  This  will 
entail  a  considerable  amount  of  extra  work  with  these  types  of 
boilers,  which  will  be  ofi;  service  for  corresponding  periods. 

In  the  case  of  the  Yarrow  boilers  which  are  designed  without 
any  curvature  of  the  tubes,  the  committee  experimented  in  fire- 
rows  with  tubes  purposely  bent,  with  the  object  of  overcoming 
some  slight  leakage  of  tube  ends  which  showed  themselves  during 
a  forced-draught  trial.  In  two  boilers  the  tubas  of  the  firerows 
were  left  straight.  Although  these  bent  slightly  in  use,  no 
trouble  was  experienced  with  them,  and  during  the  later  trials 
these  boilers  proved  to  be  as  satisfactory  as  i^egards  freedom 
from  leakage  as  those  in  which  the  firerows  had  been  put  in 
bent.  They  recommend  that  in  future  designs  the  tubes  of 
the  firerows  be  bent  1  in.  from  the  straight.  In  the  Babcock  and 
'\  i  ox  boilers  of  the  Hermes,  although  some  of  the  tubes  of  the 
bottom  rows  have  bent,  no  leakage  of  tube  ends  has  resulted, 
and  it  has  not  been  necessary  to  remove  any  tubes  for  straighten- 
ing or  renewal.  In  none  of  the  four  types  of  water-tube  boiler 
which  were  recommended  for  trial  by  the  committee  has  there 
been  any  considerable  corrosive  decay  of  tubes,  and  the  ordinary 
wear  has  been  very  slight.  From  the  experience  of  the  committee 
with  the  boilers  of  the  steamship  Martello,  employed  on  the 
Atlantic  trade  for  nearly  four  years,  and  also  their  experi- 
ence to  date  with  the  Hermes,  it  is  considered  that  the  durability 
of  the  casings  and  uptakes  of  Babcock  and  Wilcox  boilers  will 
prove  to  be  satisfactory  under  the  ordinary  conditions  of  naval 
service.  In  the  Yarrow  boiler  the  temperature  of  the  furnace 
gases  is  considerably  reduced  before  they  reach  any  part  of  the 
side  casings,  and  in  consequence  of  this  moderate  temperature 
the  casings  and  uptakes  of  the  Medea's  boilers  were  uninjured 
on  the  conclusion  of  the  committee's  trials.  In  this  respect  the 
Yarrow  boiler  is  superior  to  the  other  types  of  water-tube  boiler 
which  have  been  tried  by  the  committee. 

As  the  result  of  their  trials  the  committee  find  that  the  Y''arrow 
boiler  can  be  severely  forced  without  danger,  and  that  the 
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Babcock  and  Wilcox  boiler  can  with  safety  be  forced  to  the 
extent  sliowii  in  the  reports.  There  arc  limitations  iu  this  respect 
with  the  Durr,  and  especially  with  the  Niclaiisse  boilers.  Tlie 
satisfactory  stoking  of  water-tnbe  boilers  requires  a  higher  degT03 
of  skill  than  that  of  cylindrical  boilers,  and  this  is  more  necessary 
with  tlie  large  grates  of  the  Durr,  Niclausse,  and  Babcock  and 
Wilcock  boilers  than  with  the  smaller  grates  and  better  shape 
of  combustion  chamber  of  tiie  Yarrow.  Good  results  can  be 
obtained  with  Yarrow  boilers  with  engine-room  complements  new 
to  the  ship. 

The  Durr  boiler  was  the  only  one  tried  by  the  committee 
which  had  any  arrangements  for  superheating  steam.  It  was 
fitted  with  complicated  directing  plates  in  the  steam  collector, 
and  with  superli'cater  tubes.  The  fittings  in  the  steam  collector 
are  undesirable,  and  they  and  the  superheater  tubes  will  probably 
require  frequent  renewal,  while  the  amount  of  superheat 
obtained  by  their  us?  was  small  even  when  the  temperature  of 
the  funnel  gases  was  abnormally  urtat.  The  results  obtained 
were  not  sufficient  to  eualjle  the  committee  to  express  any  opinion 
as  to  the  value  of  superheating  as  applied  to  naval  boilers.  No 
trouble  has  been  experienced  with  the  feeding  of  any  of  the  four 
typos  of  boilers  under  consideration.  The  committee  consider 
that  the  balance  of  advantages  rests  with  the  omission  of  auto- 
matic feed  regulators  in  boilers  such  as  the  Yarrow  large  tube 
and  the  Babcock  and  Wilcox,  where  there  is  a  fairly  large  reserve 
of  water  in  the  boiler. 

Experiments  made  on  the  Yarrow  and  Durr  boilers  in  regard 
to  their  behaviour  when  working  with  brackish  water  indicate 
that  neither  type  of  boiler  was  likely  to  give  trouble  from  this 
cause.  In  the  case  of  the  Yarrow  boiler  this  result  has  been 
corroborated  by  the  fact  that  on  a  recent  voyage  the  Medea  is 
reported  to  have  had  leaky  condenser  tubes,  and  a  correspondin.g 
density  iu  the  oilers,  without  any  bad  effect. 

In  the  case  of  the  Hermes  and  the  Medusa,  the  new  boilers 
were  installed  without  any  alterations  being  made  in  the  stoke- 
hold floor  spaces.  A  comparison  of  weight  and  maximum  output 
of  the  boilers,  however,  gives  the  following  results:  — 


Type  of  toiler. 


Ship. 


Cylindrical    jSaxonia  ... 

Cylindrical  Minerva... 

Cylindrical    Micerva... 

1 

Belleville   ..  |  Hyacinth  . 

Yarrow  |  Medea  

Durr   1  Medusa  . . . 

Babcock  and  Wilcox. . .  Hermes... 

Ba>"cock  and  Wilcox  j  Hermes  .. . 

Babcock  and  Wilcox  :Sheldrakc. 

Babcock  and  Wilcox . 

Niclausse  

Niclausse  


Espiegle  . 
Seagull  . . 
Pan  tome 


Weight  of 
boiler  room 
installation. 

Maximum 
output  of  steam 
per  hour. 

Output  of 
steam  per  hour 
per  ton  of  boiler 
room  weights. 

Tons. 

Lbs. 

Lbs. 

,000(about) 

132,600 

132-6 

567 

167,100 

*2!15 

5.58 

1,562  000 

t2S0 

454 

178,700 

394 

330 

157,800 

478 

314 

1.58,000 

503 

4SiO 

200,000 

J410 

481 

182,300 

t380 

125 

43,840 

351 

95 

24,';  80 

261 

135 

48,450 

360 

76-5 

22.750 

2fl7 

• 

'  With  retarders.  t  As  originally  fitted.  J  With  vertical  baffles  and  forced  air 
supply  above  the  fires. 

The  committee  conclude  with  an  expression  of  indebtedness 
to  several  associated  with  the  Wilson  Line,  of  Hull,  for  facilities 
afforded  for  carrying  out  inspections,  etc.,  of  their  ships  with 
water-tube  boilers. 


An  amalgamation  of  the  patents  of  the  De  Forest  and 
Maskelync  wireless  telegraph  systems  has  been  effected.  The 
object  ol  this  combinalion  is  to  employ  wireless  telegraphy  as  a 
feeder  to  cable  telegraphic  systems.  Indisputably  there  are 
numerous  opportunities  for  the  operation  of  either  communication 
ill  the  capacity  as  a  feeder  to  cables,  and  over  short  distances. 
In  co-operation  with  the  cable  companies,  it  is  proposed  to  link 
isolated  islands  with  the  nearest  cable  stations,  and  to  develop 
wireless  communication  between  ships  and  shore,  and  between 
vessels  at  sea.  This  combination  will  strengthen  both  systems. 
As  is  well  known,  the  De  Forest  apparatus  is  a  sound  recorder,  the 
messages  being  received  on  the  principle  of  a  telephone,  while  on 
the  other  hand  the  Maskelyne  system  is  a  tape  recorder.  By 
this  amalgamation,  therefore,  either  system  will  be  available 
according  to  requirements. 


of , the  %Aicmth. 


By  Marks  and  Clehk,  Patent  Agents  and  Consulting  Engineers,  18, 
Southampton  Buildings,  London,  W.C.  ;  30,  Cross  Street,  Man- 
chester;  and  13,  Temple  Street,  Birmingham. 

Copies  of  published  jiatent  specifications  will  he  forwarded  post  free 
for  one  shilliwj  upon  application  being  sent  to  Messrs.  Marks  and 
Clerk  at  any  of  the  above  addresses. 

Folding  Berths  for  Ships.  A.  N.  Chambkhlain  and  W.  L 
B.  Hall.  No.  18319,  of  1903.— The  object  of  this  invention 
is  to  provide  a  folding  berth  for  ships  which  will  occupv  the 
full  space  between  the  bulkheads,  a  portion  of  which  has 
hitherto  always  been  occupied  by  the  folding  mechanism.  In 
one  form  of  folding  berth  made  in  accordance  with  this  iuven- 
tiou  the  frames  have  their  inner  or  back  corners  rece.s.sed  out 
and  in  each  of  these  recesses  is  mounted  a  roller  adapted  to 
travel  in  a  ctirved  race  extending  from  rear  of  the  frame  when 
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in  its  horizontal  position  to  a  point  below  the  frame.  During 
tlie  folding  action,  the  frame  turns  and  rolls  on  other  rollers 
disposed  below  it,  and  each  preferably  mounted  on  an  ai'm  or 
bracket  formed  iu  one  with  the  race.  Clear  spaces  intervene 
between  the  race  and  the  corresponding  stops  in  which  spaces 
the  inner  ends  of  the  frames  travel  when  the  berth  is  moved 
from  one  position  to  the  other.  A  berth  made  in  accordance 
with  this  invention  is  simijle  in  construction  and  neat  in  appear- 
auco,  tfic  bracket  or  supjiort  does  not  extend  above  the  framing 
whcii  the  bcrtli  is  in  the  horizontal  position,  and  the  full  space 
lietween  the  l)ulkhoads  is  occupied  by  the  berth. 

.Automatic  Sounding  Apparatus.  F.  Hatch ard.  No. 
18789,  of  1903. — The  invention  has  for  its  object  the  saving 
of  hands  in  taking  souudings  for  navigating  purposes,  and 
has  special  reference  to  a  mechanism  for  casting  the  sounding 
lead.    With  this  apparatus  frequent  castings  may  be  obtained 
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on  vessels  running  at  any  speed  by  tlic  oflicer  of  tlic  watch, 
unaided  and  without  leaving  the  bridge.  The  invention  may 
be  used  iu  conjunction  with  any  of  the  telegraph  or  other 
sounding  machines  or  recording  iustruments  or  leads  or  lines 
at  present  in  use.    To  take  a  casting  of  the  lead  all  that  is 
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iiecess-ary  is  to  throw  the  brake  on  the  drum  out  of  gear.  The 
carriage  then  runs  down  the  wire  rope  and  the  upper  end  of 
the  trigger,  and,  on  impact  with  the  buffer,  releases  tlie  lead. 
The  carriage  reniain.s  vertically,  or  nearly  so,  over  the  lead  as 
it  sinks,  and  resiuiies  its  former  position  as  the  vessel  swings 
past.  The  sounding  having  been  taken  the  brake  is  put  on, 
and  the  handle  shipped  on  the  drum,  and  the  lead  hove  in 
and  hung  upon  the  trigger.  The  lead  is  now  ready  for  another 
cast.  Should  the  vessel  over-run  the  lead  by  speed  the  weight 
should  be  increased,  but,  if  it  reach  the  bottom  before  an  up 
and  down  sounding  can  be  taken  from  the  bridge  (which  will 
occur  in  shoal  water),  the  buffer  should  be  clamped  further 
up  the  wire  rope  towards  the  bridge. 

Gyroscopic  Apparatus  for  Steering-  Torpedoes.  F. 

M.  Leavitt.  No.  19763,  of  1903. — This  invention  relates  to 
gyroscopic  apj^aratus,  applicable  for  the  steering  of  automobile 
torpedoes,  and  also  for  other  uses,  such  as  the  preserving  of  a 
fixed  axis  or  plane  on  a  ship  or  other  moving  body.  A  gyroscope 
consists  of  a  rotative  body  or  flywheel,  so  supported  through 
the  medium  of  rings  or  gimbals  that  it  is  free  to  maintain  by 
inertia  its  original  plane  of  rotation,  unaffected  by  the  move- 
ments of  the  external  support.  At  present  the  chief  use  of  a 
gyroscope  is  in  the  Obry  steering  gear  used  in  the  Whitehead 


Specification  No.  19763,  of  1903. 

torpedo.  The  Obry  gyroscope  is  spun  up  by  a  stiff  spring 
acting  through  clock  work  while  the  flywheel  gimbals  are  held 
locked  immovably,  and  unlocked  at  the  completion  of  the 
spinning-up  movement  to  set  the  gyroscope  free.  The  present 
invention  provides  means  for  utilising  compressed  air  for 
spinning  up  the  flywheel  and  for  operating  the  unlocking 
mechanism,  and  provides  also  improvements  in  the  construction 
of  the  gyroscope.  The  compressed  air  is  admitted  through  the 
starting  valve,  and  a  time  valve,  to  a  turbine  motor  comprising 
a  re-action  wheel  and  nozzle;  preferably  the  gyroscopic  flywheel 
constitutes  the  re-action  wheel ;  at  the  end  of  a  sufficient 
interval  to  ensure  that  the  flywheel  shall  be  spun  up  to  the 
requisite  velocity  tlie  time  valve  acts  to  cut  off  the  flow,  there- 
upon immediately  the  compressed  air  operates  the  unlocking 
mechanism  to  release  the  gimbals  and  set  the  gyroscope  free. 

Ventilators  for  Ships'  Holds  0.  Tmkay.  No.  7611,  of 
1904. — The  usual  method  of  ventilating  ships  is  to  provide  a 
series  of  funnel-mouthed  cowls  projecting  above  the  deck  and 
communicating  with  passages  or  conduits  which  lead  down  into 


Specification  No.  7C11,  of  1904. 

the  various  compartments  within  the  vessel.  The  mouths  of 
these  cowls  are  directed  toward  the  wind  or  toward  the  bow  of 
the  vessel,  so  that  the  draught  or  current  of  air  is  forced  down 
into  the  vessel  beneath  the  deck.    An  objection  has  arisen. 


liowever,  to  this  method  of  ventilating,  in  that  while  it  pro- 
vides for  the  introduction  of  fresh  air,  it  docs  not  provide  for 
the  positive  withdrawal  of  the  foul  or  vitiated  air.  This  objec- 
tion is  overcome  by  the  new  and  improved  construction  of  cowl 
to  be  hereinafter  referred  to,  and  which  when  set  up  is  adapted 
to  have  its  mouth  directed  in  an  opposite  direction  to  the  wind 
and  surrounding  the  mouth  of  the  cowl  with  a  collar  which,  in 
connection  with  the  cowl,  forms  an  air  passage,  the  collar  being 
so  constructed  and  arranged  as  to  have  its  forward  end  extend 
towards  the  bow  of  the  vessel  and  its  rear  end  toward  the  stern, 
of  the  vessel  and  to  project  over  the  mouth  of  the  cowl,  the 
collar  being  a  flaring  one  or  in  the  form  of  a  truncated  cone  so 
that  the  walls  of  the  air  passage  will  be  tapering  and  the  inner 
end  of  the  air  passage  contracted.  By  this  arrangement,  during 
the  movement  of  the  vessel,  a  current  of  air  will  be  forced 
through  the  air  passage  formed  by  the  collar  and  cowl  and  be 
directed  across  the  mouth  of  the  cowl,  wliicli  action  induces  a 
current  of  air  upwardly  through  the  cowl,  with  the  result  that 
an  upward  draught  is  produced  through  the  cowl  which  with- 
draws the  foul,  vitiated,  or  heated  air  from  the  compartment  or 
compartments  with  which  the  cowl  communicates.  The  cowl 
may  further  be  provided  in  its  side  with  an  opening  with  which 
communicates  a  funnel  for  directing  the  air  into  the  cowl, 
which  assists  in  also  forming  an  up-draught  owing  to  the  fact 
that  the  cowl  is  provided  with  a  deflector  against  which  the 
air  impinges  and  is  deflected  upwardly  through  the  cowl. 

Means  for  Producing  Sound  Vibrations  in  Water 
for  Marine  SignaUing.  H.  H.  Lake.  No.  10463,  of  1904.  A 
tank,  which  may  be  the  forward  or  other  ballast  tank,  or  tank 
of  special  construction,  is  shown  in  this  instance  at  the  bow 
of  the  vessel.  This  tank  is  shown  as  partially  filled  with  water, 
and  in  the  water  the  sounding  device  is  mounted.  The  tank 
may  be  entirely  filled  with  water,  but  in  any  event  the  amount 
of  water  should  be  sufficient  to  cover  the  sounder.  Although 
the  sounding  device  is  shown  as  a  bell,  and  although  it  is 
preferred  in  many  instances  to  use  a  bell,  yet  it  is  obvious  that 
the  particular  form  or  kind  of  sounder  is  immaterial  to  the 
present  invention.    The  bell  is  shown  as  rigidly  mounted  upon 
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the  upper  wall  of  tlie  tank  and  its  pivotally  mounted  hammer 
is  operated  by  a  reciprocating  rod  from  above.  As  it  is 
immaterial  what  kind  of  sounder  be  used,  so  it  is  even  more 
of  no  particular  consequence  in  what  way  the  bell  be  mounted, 
so  far  at  least  as  the  principal  object  of  the  present  invention 
is  concerned.  Coming  now  to  the  means  for  concentrating  and 
reflecting  sound,  there  is  shown  a  curved  plate  attached  at  one 
end  to  the  bottom  of  the  rear  of  the  tank,  and  at  the  other  end 
to  the  top  thereof  at  a  point  forward  of  this  sounding  device. 
This  plate  is  designed  and  positioned  to  throw  the  sound  waves 
forward  and  down  into  the  water.  By  thus  throwing  the 
sounds  ahead  of  the  vessel  its  position  and  course  are  indicated 
and  danger  of  collision  lessened.  The  space  between  the  plate 
and  the  walls  of  the  tank  may  be  filled  with  sawdust  or  other 
sound-absorbing  and  non-conducting  medium. 

Retarding  the  Speed  and  Steering  Vessels.  A.  Zerbe. 
No.  10624,  of  1904. — This  invention  relates  to  new  and  useful 
improvements  in  means  for  retarding  the  speed  of  vessels,  and 
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steering  the  same,  and  has  for  its  object  to  provide  mechanism 
which  will  be  secured  to  the  rear  of  the  vessel  which  may  be 
easily  manipulated  from  the  interior,  so  as  to  cause  the  speed 
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of  the  vessel  to  be  retarded  to  a  greater  or  less  degree  as 
occasion  requires,  aud  the  object  of  this  application  is  to  ])ro- 
vide  mechanism  for  operating  both  of  the  retarding 
blades  at  the  same  time,  or  for  operating  them  one  at  a 
time,  for  the  purpose  of  steering  the  vessel  if  occasion  slionid 
require,  and  these  retarding  blades  are  manipulated  entirely 
from  one  shaft.  The  jjlates  A  are  so  formed  and  pivoted  that 
they  will  normally  lie  against  the  rear  of  the  vessel  and  not 
project  upon  either  side,  but  vi'hen  these  plates  or  blades  are 
rotated  they  may  be  made  to  project  upon  one  side  or  the 
other,  or  both  sides  of  tlie  rear  of  the  vessel  to  a  more  or 
less  extent,  depending  upon  the  extent  of  the  revolution,  and 
when  rotated  they  will  present  a  resisting  surface  upon  one 
side  or  the  other  of  the  vessel,  or  upon  each  side,  which  will 
act  as  a  drag,  and  consequently  reduce  the  speed  of  the  boat, 
or  cause  the  same  to  veer  to  one  side  or  the  other  if  only  one 
plate  is  rotated. 


Engineer  Eeae-Admibal. 
R.  Mayston  to   President  for   service  at  the  Admiralty,  re- 
appointed on  jjromotion,  to  date  July  9th. 

Engineer  Captains. 

J.  M.  C.  Bennett,  M.V.O.,  to  President  for  service  with  Admiral 
commanding  Coastguard  and  Reserves,  and  W.  H.  Bramsdon 
to  Wildfire  for  Fleet  Reserve,  to  date  July  21st. 

W.  H.  Bramsdon  to  President  for  service  at  Admiralty,  to  date 
July  9th. 

W.  Sharp  to  Exmouth  for  service  with  Home  Fleet,  to  date  May 
18th. 

Engineer  Commanders. 

B.  J.  Barnes  to  Hannibal,  to  date  July  9th. 
W.  Lonnon  to  Hercules,  to  date  July  15th. 

G.  R.  Taylor  to  Pembroke  for  Alexandra,  to  date  July  12th. 

J.  W.  A.  Parrott  to  Yengeance,  and  H.  Abbott  to  Wildfire  for 

Immortalite,  to  date  June  23rd. 
J.  H.  Watson  to  Albion,  on  recommissioning,  undated. 
J.  B.  Butcher  to  Fire  Queen  for  Latona,  to  date  July  2nd. 
S.  G.  Haddock  to  Pembroke  for  Warspite,  undated. 
F.  J.  Moore  placed  on  the  Retired  List,  with  the  rank  of  Engineer 

Captain,  to  date  July  24th. 
J.  S.  Watch  to  Fire  Queen  for  Marathon,  to  date  July  23rd. 
J.  W.  Kenwood  to  Orion  for  Malta  R.N.  Reserve,  to  date  July 

1st. 

E.  A.  W.  Head  to  Spartan,  to  date  July  5th. 

F.  H.  Dart  to  Iphigenia,  re-appointed  on  promotion,  to  date 
June  8th. 

D.  Peacock  to  Fire  Queen  for  Cochrane,  to  date  July  13th. 

H.  J.  J.  G.  Moon  to  Vivid  for  Rainbow,  to  date  August  5th. 

G.  W.  Hudson  to  Magnificent,  to  date  July  16th. 

A.  Kerr  to  Fire  Queen  for  Prince  George,  to  date  July  15th. 

E.  J.  Taylor  to  Wildfire  for  Edinburgh,  to  date  June  22nd. 

Engineer  Lieutenants. 

H.  J.  Turner  and  J.  C.  Matters  to  Majestic,  to  date  July  15th. 
L.  E.  Croisdale  to  Magnificent,  to  date  July  16th. 

W.  W.  Bills  to  Leander  for  Earnest,  and  F.  J.  Sutton  to  Egmont 

for  Crane,  to  date  July  15th. 
A.  R.  Brown  to  Fire  Queen,  supernumerary,  to  date  July  12th. 

G.  H.  Stainton  to  Halcyon  for  Derwent,  undated. 
S.  Rider  to  Hermes,  to  date  June  25th. 

W.  B.  Hall  to  Albion  on  recommissioning,  undated. 
L.  J.  Stephens  to  Pembroke  for  Scylla,  to  date  July  2ad. 

H.  Bassou  to  Euryalus  for  Ringarooma,  to  date  June  23rd. 
H.  R.  Batchelor  to  Fire  Queen  for  Barham,  undated. 

J.  W.  Forbes  to  Fire  Queen  for  Spartiate,  to  date  July  2nd. 

G.  W.  Baldwin  to  Vivid  as  First  Assistant  to  Chief  Engineer, 

Devonport  Dockyard,  L.  M.  Hobbs  to  Vivid  as  Second 
Assistant,  J.  C.  Talbot  to  Vivid  as  Assistant  in  drawing 
office,  H.  T.  G.  Lobb  to  Pembroke  for  Reserve,  J.  McLaurin 
as  Engineer  Inspector  and  H.  C.  Rush  as  Assistant  Engineer, 
First  Class,  to  President,  for  Controllers'  Department,  to 
date  July  4th. 

H.  S.  Garwood  to  Thames  for  submarines,  undated. 

H.  Basson  to  Pembroke  for  Severn,  to  date  July  I7th,  appointment 

to  Ringarooma  cancelled. 
G.  W.  Murray  to  Aboukir,  L.  J.  Watson  to  Doris,  L.  M.  Hobbs 

to  President  as  Instructor  of  applied  mechanics  at  R.N. 

College,  Greenwich,  J.  Maxwell  to  Vivid,   additional,  as 


Second  Assistant  to  Chief  Engineer,  Devonport,  C.  J. 
Hawkes  to  Wildfire  for  Drawing  Office,  Sheerness,  and  W. 
Dawson  to  Excellent  for  Colossus,  lent,  temporary,  to  date 
August  1st. 

E.  O.  Heffoid  to  Fire  Queen  for  Portsmouth  Dockyard,  for 
charge  of  gun-mountings,  to  date  June  25th. 

W.  J.  S.  Perkins  to  President  for  Controller's  Department,  P. 
Pring  to  A^ivid  for  instruction  of  boy  artificers,  H.  J.  Leader 
to  Pioneer,  and  T.  C.  Morris  to  Andromache,  to  date  June 
25th. 

W.  C.  Stevens  to  Britannia  for  Aurora,  to  date  July  7th. 

H.  W.  Kitcliing  to  Vivid  for  Barflour,  and  W.  P.  Legate  to 

Leander  for  Locust,  to  date  June  28th. 
W.  A.  Wallis  to  Pembroke  for  Reward,  to  date  July  3rd. 
P.  Hobbs  to  Mercury,  and  J.  F.  A.  Hastings  to  Pembroke  for 

Brisk,  to  date  June  29th. 

G.  H.  Fletcher  to  Vivid  for  Howe,  to  date  June  23rd. 

F.  T.  Simmons  to  Fire  Queen  for  Sylvia,  undated. 
J.  W.  Forbes  to  Brilliant,  to  date  July  16th. 

Engineer  Sub-Lieuten'ants. 

A.  H.  A.  Dowman  and  T.  H.  F.  Dampier-Child  to  Albion, 
undated. 

W.  H.  Cleghorn  to  Good  Hope,  to  date  July  12th. 
C.  C.  A.  Stuart  and  A.  S.  de  St.  Legier  to  Majestic,  to  date 
July  15th. 

H.  C.  R.  Johnson  and  J.  F.  Todd  to  Magnificent,  to  date  July 
16th. 

J.  E.  G.  Cunningham  to  Pembroke  for  Achilles,  W.  Smith  to 
Royal  Sovereign,  A.  S.  Wise  to  Hannibal,  and  W.  H. 
Cleghorn  to  Fire  Queen,  supernumerary,  to  date  July  1st. 

H.  J.  W.  Tapp,  lent  to  Controller's  Department,  temporary,  to 
date  July  2nd. 

A.  E.  Waters  to  Montagu,  and  A.  A.  G.  Martell  to  Excellent  for 
Colossus,  lent,  to  date  August  1st. 

Chief  Engine-room  Artificer. 

F.  Bloor,  promoted  to  Artificer  Engineer,  with  seniority  of  July 

1st. 

Chief  Artificer  Engineers. 
A.  W.  Sharp  to  Boomerang,  for  voyage  home,  to  date  July  12th. 
H.  E.  G.  Appes  to  Hearty  for  Landrail,  to  date  July  1st. 

G.  J.  Parr  to  Boomerang  for  voyage  home,  to  date  July  19th. 

Artificer  Engineers. 
A.  Noble  and  T.  W.  Tliorn  to  Fire  Queen,  supernumerary,  A. 

G.  Janiieson  (Acting)  to  Royal  Sovereign,  to  date  July  1st. 
R.  W.  Wood  to  Pylades,  to  date  July  12th. 

H.  T.  Watson  to  Dwarf,  additional,  and  on  recommissioning,  to 

date  July  22nd. 
A.  R.  Thompson  to  Penguin,  to  date  July  19th. 
J.  H.  Denton  and  J.  E.  Sanderson  to  Fire  Queen  for  special 

service,  to  date  June  28th. 
W.  H.  Pounds  and  A.  Pamely  to  Majestic,  to  date  July  15th. 

Acting  Artificer  Engineers. 

W.  Whyard  and  W.  E.  Browne  to  Magnificent,  to  date  July  16th. 
P.  Pringle  lent  to  Excellent  for  Colossus,  temporary,  to  date 
August  1st. 

F.  M.  Robinson  and  A.  Lavers  to  Albion,  undated. 
R.  J.  Lavers  confirmed  in  the  rank  of  Artificer  Engineer,  with 
seniority  of  July  16th,  1903. 


PROMOTIONS. 
Engineer  Commander. 
W.  Coleman,  promoted  to  Engineer  Cajjtain,  with  seniority  of 
July  9th. 

Engineer  Sub-Lieutenant. 
F.  H.  Dart,  promoted  to  Engineer  Commander,  with  seniority 
of  June  8th. 

Chief  Engine-room  Artificers. 
A.  Pamely  promoted  to  Artificer  Engineer,  with  seniority.  May 
20th. 

T.   H.  Morgan  promoted  to  Acting   Artificer  Engineer,  with 
seniority  of  June  26th. 


The  annual  insjoection  by  the  Admiralty  of  the  dockyard  and 
naval  establishment  at  Portsmouth  was  held  recently,  when 
their  lordships  landed  from  the  Enchantress.  Rear-Adm.  W.  H. 
May,  Controller  of  the  Navy,  accompanied  by  Rear-Adm.  R.  F. 
Henderson,  Adm.  Supt.,  made  a  tour  of  inspection  in  the  dock- 
yard. The  new  coaling  appliances  were  visited,  and  the  Con- 
troller saw  the  experiments  in  oil  fuel  which  are  being  carried 
out  by  the  torpedo-boat  destroyer  Surly. 
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POLYPHASE   SUB-STATIONS:  THEIR 
EQUIPMENT  AND  WORKING.* 

By  S.  L.  Peaece. 

{Continuid  from  page  152.) 

5.  Examples  op  Rotary  Equipment. 

Fig.  3  shows  the  gieneral  arrangement  of  one  of  the  rotary 
sub-stations  in  connection  with  the  electrical  equipment  of  the 
Nortli-Eastern  Railway.    Tlie  size  of  rotaries  employed  is  800  k.w. 


switches  to  allow  of  their  inspection  while  the  feeder  is  alive.  The 
feeder  switches  are  of  the  oil  type,  capable  of  breaking  the 
maximum  current  of  the  station,  and  electrically  operated  from 
the  low  tension  board.  In  connection  with  these  switches  are 
reverse  current  relays,  ■which  automatically  open  the  switch 
should  the  current  reverse.  The  main  high  tension  bus-bars  are 
placed  on  the  top  gallery  and  enclosed  in  fireproof  cubicles — 
the  main  switches  being  situated  on  the  intermediate  gallery — 
the  fireproof  wall  supporting  the  high-tension  gear  being  built  of 
cement  blocks,  with  partitions  between  eacli  phase  and  each 
circuit.    Electrically  operated  switches  are  placed  in  the  circuit 
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CROSS  SECTION. 
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placed  down  one  side  of  the  station,  and  the  low  tension  gear  on 
the  opposite  side,  with  the  rotaries  and  their  accompanying  trans-  i 
formers  between.    The  incoming  high-pressuie  feeders  are  fitted  ■ 
with  three. phase  connections.    All  the  high    tension  gear  is 
fitted  with  spark  gaps,  provision  being  made  by  means  of  isolating  i 

*  Abstract  of  pap  ir  read  at  the  Ninth  Annual  Convention  of  the  Incorporated  [ 
Municipal  Jilectricil  Association,  Derby,  July,  1904,  | 


between  the  high-tension  bus-bars  and  the  primaries  of  the  trans- 
formers, fitted  will  time  limit  over-load  cut-outs,  the  secondaries 
being  connected  straight  on  to  the  three  slip  rings  of  rotaries. 
Provision  is  made  for  all  high-tension  circuit  breakers  to  be 
inspected  and  cleaned  with  safety  by  means  of  isolating  switches. 

The  main  transformers  are  of  280  k.w.  each,  with  a  voltage 
ratio  of  5,500/360,  working  at  a  frequency  of  40.    They  are  oil 
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insulated  of  the  self-cooling  type,  and  are  connected  up  in 
"  delta."  The  rotaries  are  started  up  by  means  of  induction 
motors  mounted  on  au  extension  of  the  armature  shaft,  separate 
«tep-down  transformers  being  provided  for  the  supply  to  these 
motors.  Tlie  macliiues  have  an  efficiency  of  93  44  at  three- 
quarter  load  to  93  94  at  one-and-a-half  times  full  load. 

The  low-tension  switchboard,  besides  containing  the  ordinary 
panels  for  operating  the  direct  current  side  of  the  rotaries,  com- 
prises the  panels  for  the  operation  of  the  oil  switches  on  the  high- 
tension  feeders  and  transformers.  At  the  sub-stations  for  the 
Liverpool  and  Southport  line  of  the  Lancashire  and  Yorkshire 
Railway  Company,  the  equipment  consists  of  four  600  k.w.  six- 
jjhase  rotaries  operating  at  25  cycles,  and  producing  direct  current 
at  600  to  650  volts. 

Three  single-phase  transformers  of  200  k.w.  capacity  connected 
up  in  "  mesh  "  are  employed  for  each  unit.  They  are  o  fthe  air- 
blast  cooled  type,  the  rotaries  are  arranged  down  one  side  of  the 
building,  with  the  corresponding  static  transformers  down  the 
other  side — the  switchboard  being  situated  at  one  end. 

The  high  and  low-tension  switchboards  are  placed  together  in 


motor  field  being  obtained  from  an  exciter  mounted  on  au 
extension  of  the  shaft,  or  as  an  alternative  from  the  lighting  bus- 
bars. 

Each  lighting  set  similarly  consists  of  a  synchrouous  motor 
direct  coupled  to  a  220  k.w.  continuous  current  shunt  wound 
generator  to  give  420  to  430  volts  across  the  outers  of  a  three- 
wire  system,  and  they  are  also  so  arranged  as  to  give  210  volts 
on  either  side  of  the  middle  wire.  The  e.xciting  current  for  the 
motor  is  taken  from  the  terminals  of  the  low-tension  generator, 
or  as  an  alternative  from  the  lighting  bus-bars. 

The  balancing  sets,  one  of  which  is  provided  in  each  sub- 
station, consist  of  a  125  k.w.  three-phase  induction  motor  direct 
coupled  to  two  52  k.w.  continuous  current  shunt  wound 
generators,  placed  one  at  each  end  of  the  motor  shaft  supplying 
cuiTenfc  at  about  205  volts,  as  balancers  on  the  lighting  system,  or 
for  starting  or  exciting  the  traction  motor  generators. 

Two  high-tension  switchboards  are  placed  on  galleries,  one  at 
each  end  of  the  main  bay,  and  two  low-tensioa  switchboards  are 
placed  on  galleries  along  the  front  side  of  the  main  bay,  both 
being  used  for  traction  and  lighting  resjjcctively.    The  high- 
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one  long  line.  Beneath  the  H.T.  portion  of  the  gallery  is  a  fire- 
proof chamber  in  which  the  oil  switches  and  other  H.T.  gear 
are  placed,  the  whole  being  worked  mechanically  by  operating 
levers  from  the  panels  above.  All  instruments  are  low  tension, 
being  worked  through  transformers. 

Examples  of  Motor  Generator  Eqiri prnejils. — Figs.  4  and  5 
show  two  typical  equipments  for  the  sub-stations  of  the  Man- 
chester Corporation.  The  former  is  one  of  ten  stations,  the 
general  design  in  each  case  being  the  same,  although  the  size 
and  arrangement  are  modified  to  suit  local  conditions.  The 
building  is  divided  into  two  bays,  the  larger  containing  at  the 
one  end  the  traction  motor  generators,  also  the  separate  high  and 
low  tension  switchboards.  At  the  other  end  are  placed  similarly 
the  lighting  motor  generators  and  balancing  sets,  and  the 
corresponding  higJi  and  low-tension  switchboards.  In  the  second 
bay  provision  is  made  for  extension  sets. 

Each  traction  set  consists  of  a  synchronous  motor  operating 
direct  at  6,500  volts,  and  coupled  to  a  22()  k.w.  continuous 
current  compound  wound  generator,  the  exciting  current  for  the 


tension  boards  are  arranged  in  three  tiers.  On  the  lower  or 
basement  level  are  placed  the  sealing  and  dividing  boxes,  into 
whicli  are  brought  the  high-tension  feeders  from  the  power 
station,  the  spark  gaps,  feeder,  and  motor  duplex  fuses,  field 
regulating  resistances,  liquid  starters,  and  stator  transformers 
for  the  induction  motors. 

On  the  main  platform  are  placed  the  switch  panels  with  all 
the  necessary  instruments.  The  third  or  upper  gallery  carries 
the  duplicate  H.T.  bus-bars  and  selector  switches.  Means  are  pro- 
vided fur  inter-connecting  the  bus-bars  of  the  two  boards,  so  that 
traction  sets  can  be  run  from  lighting  feeders,  and  vice  versa. 
The  low-tension  boards  are  arranged  in  two  tiers,  the  various 
resistances  and  .starters  being  placed  on  the  basement  level, 
but  as  in  the  case  of  the  high-tension  boards  they  are  ojjerated 
from  the  main  gallery. 

The  high-tension  cable  work  in  the  station  is  almost  entirely 
three-core,  armoured  throughout,  cleated  to  the  floor,  and  run 
in  earthenware  pipes  through  the  beds  wbere  necessary,  suitable 
tail-end  boxes  being  j^rovided  at  the  terminals. 
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The  second  type,  fig.  5,  of  sub-station  is  represented  by  "  Oldham 
Road,"  which  is  typical  of  the  second  ten  stations;  with  the 
exception  of  two,  all  are  arranged  for  both  lighting  and  traction. 
Each  station  is  arranged  in  one  bay,  with  the  high-tension  switch- 
boards on  one  side,  and  the  low  tension  on  the  opposite  side,  the 
machines  being  jjlaced  in  pairs  down  the  centre,  jirovision  being 
left  at  one  end  for  considerable  extensions.  The  equipment,  con- 
sisting of  synckronous  and  induction  motor  generators,  is  very 
similar  to  the  previous  type,  their  outputs  -varying  from  250  k.w. 
to  KM  k.w.  The  low-tension  generators  of  each  set  are,  however, 
compound  wound,  and  are  therefore  available  for  either  lighting 
or  traction  purposes.  A  saving  in  spare  p'ant  and  sp-ce  is  thereby 
effected  as  against  the  use  of  separate  sets  for  each  purpose. 

The  main  switchboards  are  placed  on  galleries  9  ft.  above 
floor  level.  The  high-tension  board  controls  the  incoming  and 
outgoing  feeders,  and  the  synchronous  motors,  and  is  provided 
with  two  sets  of  bus-bars,  to  which  the  lighting  and  traction 
feeders  are  respectively  connected.  But  as  each  motor  is  pro- 
vided with  a  change-over  switch,  and  can  therefore  be  run  off 
either  set  of  bars,  the  arrangement  is  practically  equivalent  to  a 
"  duplicate  set."  Frequently  lighting  and  traction  sets  are  run 
off  the  same  bus-bars,  and  the  varying  load  of  the  latter  has  not 
been  found  to  interfere  with  a  steady  voltage  being  obtained 
from  the  former.  This  would  appear  to  raise  the  question  as  to 
whether  separate  lighting  and  traction  bus-bars  are  really  a 
necessity.  Under  the  main  gallery  and  on  the  floor  level  are 
placed  the  various  resistances,  starters,  and  feeder  chargers,  the 
latter  consisting  of  three  separate  water  tanks,  forming  a  non- 
inductive  resistance.  This  arrangement  has  been  found  prefer- 
able in  every  way  to  the  choking  coil  or  separate  motor  generator 
type. 


,   iJUw..™. 
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A  cable  subway  runs  the  whole  length  of  the  building  on 
each  side,  and  receives  the  high  and  low-tension  cables  as  they 
come  in  from  the  streets  ,and  also  carries  the  machine  leads. 
The  latter  are  single  conductor  cables  throughout,  drawn  through 
Doulton  ducts  between  the  machines  and  the  sulDways  . 

Static  Transformer  Equipments  (Beyer-Peacock's). — ^A  sub- 
station has  recently  been  equipped  for  Beyer,  Peacock,  and  Com- 
pany, Gorton,  Manchester.  The  transformers  are  of  60  k.w. 
capacity,  six  of  these  being  banked  together  in  "  mesh  "  to  form 
two  groups  of  180  k.w.  each.  The  ratio  of  voltage  is  6,500-220 
They  are  of  the  natural  ventilation  type.  Fig.  6  shows  a  diagram 
of  the  connections. 

The  switchboard  is  of  the  multi-frame  order,  and  has  panels 
controlling  the  two  high-tension  feeders,  two  high-tension  trans- 
former panels,  and  two  low-tension  distributing  panels.  The 
current  is  metered  on  the  primary  side  of  the  transformers,  and 
a  recorder  is  fixed  on  the  low-tension  panels  reading  direct  in 
horse  powers.  Provision  is  made  for  extension,  the  above  instal- 
ment representing  rather  more  than  one-third  of  the  capacity  of 
the  works.  The  efficiency  of  the  transformers  has  been 
guaranteed  for  98'5  per  cent  at  full  load,  with  a  drop  of  not  more 
than  4  per  cent  when  working  on  any  power  factor. 

{To  he  continued.) 


The  income  of  the  Liverpool  Corporation  electric  tramways 
during  the  past  twelve  months  was  ^6531 ,483,  an  increase  on  the 
previous  year  of  ^18,058.  Tire  total  expenditure  was  ,£341,463, 
an  increase  of  ^61,652.  After  meeting  charges  for  interest  and 
sinking  fund,  there  remained  a  net  surplus  of  d£96,242,  of  which 
.£64,000  was  apportioned  to  the  reserve,  renewal,  and  depre- 
ciation fund,  and  ^632,000  to  the  relief  of  the  city  rates. 


DESIGN  AND  TEST  OF  A  MODERN  STEAM- 
POWER  PLANT. 

{Conlivued  from  page  147.) 

The  various  observers  were  distributed  as  follows:  One 
observer  for  feed-water  measurement.  One  o!)server  for  coal 
measurement  and  water-gauge  levels.    One  observer  for  boiler 
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Fig,  4.— Test  of  Builer  Piaut  at  Bessbro  jk  Spinning  Mills,  11th  June,  1903. 

pressure,  temperature  before  and  after  superlieating,  and  draught 
at  boiler  fire  bridge  and  at  chimney.  One  observer  for  the 
collection  of  flue  gases,  analysis  of  same  and  flue  temperature 
and  draught  readings,  before  and  after  economiser.  One  observer 
for  the  temperature  reading  of  steam  at  the  entrance  and  e.xit 
of  the  re-htater,  temperature  of  injection  and  overflow  water, 
collection  of  re-heater  drainage  water.  Two  observers  for  the 
indication  of  the  engine  cylinders  and  air  pump,  steam  pipe 
pressure,  receiver  jjressure,  and  vacuum  pressure  reading,  also 
temperature  in  the  exliaust  pipe.  The  calorific  value  of  the  fuel 
(dried)  by  bomb  calorimeter  gave  14,040  B.T.U.  per  pound,  and 
witli  a  carbon  value  of  '938  per  pound. 

The  weight  of  water  evaporated  and  superheated  per  pouud 
of  fuel  as  fired  averaged  7'6  pounds,  giving  an  equivalent 
8'26  pounds  from  and  at  212  deg.  Pah.  per  jjound  of  fuel. 

The  following  table  gives  the  economy  of  complete  plant:  — 

Economy  of  Complete  Plant. 

First  test.        Second  test. 

Total  heat  value  of  fuel  fired  in  boilers 

per  minute   315995  ...  305779 

Heat  equivalent  per  minute  of  I.H.P. 

developed    41641  ...  41347 

Percentage  of  heat  utilised  in  I.H.P.  ..  1318  ...  13-53 

Coal  fired  per  I.H.P.  per  hour    1-48  ...  1-44 

The  actual  coal  used  at  the  test  was  not  analysed.  The  analysis 
which  has  been  assumed  for  purposes  of  calculation  is  based  on 
the  calorific  determination  and  is  as  follows :  Hydrogen,  4  5  per 
cent;  carbon,  77'7  per  cent;  o.xygen,  nitrogen,  sulphur,  etc., 
12  83  per  cent;  and  ash,  4'97  per  cent. 

^     —  AnemooD  Test 
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Fig.  5.— Test  of  Boiler  Plant  at  Bessbrook  Spinning  Mills,  11th  June,  1903. 

Samples  of  the  coal  were  taken  at  the  filling  of  each  bag; 
these  were  thoroughly  mixed  in  the  usual  way  and  a  sample 
selected  for  testing.  The  calorific  value  was  determined  in  the 
company's  laboratory  in  a  Mahler-Donkin  compressed  oxygen 
bomb  calorimeter.  The  determinations  were  made  by  the  com- 
pany's chemist,  Mr.  W.  Barlow,  P.I.C,  Assoc.  E.C.Sc.I.  The 
gas  analysis  was  not  good,  although  instructions  given  to  the 

•  Abstract  of  par>er  rfad  by  Mr.  E.  G.  Hiller,  of  Manchester,  befce  tlu 
Institution  of  Mechanical  Engineers,  22nd  July,  1904, 
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fii-emen  on  tlie  clay  of  the  test  resulted  in  an  improvement  in 
the  afternoon  test  as  compared  with  the  morning.  As  a  rule 
the  gfas  analysis  may  he  taken  as  a  test  of  the  efficiency  of  the 
firing  by  the  stokers.  For  comparison  the  results  of  the  analysis 
obtained  at  a  test  made  at  the  D^lta  Spinning  Company,  Royton, 
Oldham,  are  given  and  referred  to  later  on. 

Carbon  di-oxide  (CO.2  per  cent  by  volume)    10'26 

Carbonic  oxide  (CO)    — 

Oxygen  (0)    8-12 

Weight  of  air  used  per  lb.  of  coal   lbs.  19 
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Fig.  C.  —Test  of  Engine  at  Bessbrook  Spinning  Mills,  Uth  June,  1003. 

Apart  from  any  question  of  design,  the  test  results  of  a  boiler 
depend  much  more  upon  manipulation  than  do  the  test  results  of  a 
steam  engine.  In  the  case  of  the  engine,  jjrovided  the  valves  and 
pistons  are  tight,  tests  results  will  not  vary  much  whether  the 
attendants  give  special  attention  to  the  engine  or  not  during 
the  test.    In   the  case  of  the  boiler,  however,  the  economic 
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Fio.  7.— Test  of  Engine  at  Bessbrook  Spinning  Mills,  11th  June,  lfl03. 

result  is  vitally  affected  by  the  efficiency  of  firing.  With  heavy 
excess  of  air  a  low  efficiency  of  boiler  plant  will  result,  whether 
the  plant  is  well  designed  or  not.  In  this  instance,  these  con- 
siderations have  to  be  borne  in  mind  in  interpreting  the  figures 
of  the  test  relating  to  the  flue  gases  and  the  figures  derived  from 
these  in  lines  40,  5.5,  56,  etc.  The  mean  pressures  were  obtained 
Iiy  an  .\nisler's  planimeter,  and  checked  by  a  "  Coffin  "  averager. 


Fin.  8.— Test  of  Engine  at  Bessbrook  Spinning  Mills,  121  li  June,  1903. 

The  economic  performance  of  the  engine  is  considered  to  be  a 
satisfactory  one.  It  is,  of  course,  recognised  that  equally  good 
perfiiritiances  are  obtained  by  other  types  of  engine,  but  generally 
tliis  result  has  been  accompanied  by  a  greater  complication  of 
working  parts  and  apparatus  than  existed  in  this  arrangement  of 


engine,  superheaters,  and  boilers.  The  result  shows  that  high 
economic  working  can  be  attained  with  a  moderate  degree  of 
superheat  by  an  ordinary  compound  engine  without  steam 
jacketing. 

Amongst  tlie  details  of  the  design  of  the  engine  which  have 
contributed  to  this  result  may  be  mentioned  the  reduction  of  the 
internal  clearances  and  internal  cooling  surfaces,  turning  a)ul 
polishing  of  tlie  piston  and  cover  surfaces  internally,  and  careful 
covering  of  tlie  cylinders  and  pipes  and  heated  parts  with  com- 
position and  lagging,  resulting  in  low  radiation  losses,  in  low 
boiler-house  temperature,  and  low  engine-house  temperature. 

No  doubt  also  the  steam  tightness  of  the  pistons  and  valves  has 
contributed  largely  to  the  economic  results.  After  the  engine 
had  been  started  and  before  the  test,  the  valves,  cylinders,  and 
pistons  were  examined,  and  all  the  wearing  surfaces  of  these 
IMirts  were  found  to  be  in  beautiful  condition  and  all  practically 
steam  tight. 

Note  on  Diagi'oms  of  Tpsfs. — The  principal  observations  are 
shown  graphically  on  the  diagrams,  figs.  4-9.    It  will  be  noted 

Mean  Tndicatoi-  Diagrr-r.i.    Thurc.'.ay,  11  June  1S03 


Friday,  i2  June  1903. 
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that  tlie  line  representing  the  fuel  is  for  coal  tipped  on  the  firing 
floor,  and  does  not  represent  actually  the  rate  of  fuel  fed  on  to 
the  fire  bars.  Particulars  necessary  for  this  rate  were  not  taken. 
Fig.  9  shows  the  mean  indicator  diagrams,  and  on  fig.  10  is 
plotted  the  pressure  and  volume  of  the  steam  corresponding 
to  one  pound  of  feed  water,  and  showing  its  condition  during 
expansion  as  compared  with  one  pound  of  dry  saturated  steam. 

General  Notes. 

E.ttimatiuii  of  Water  in  the  Boilers. — At  the  official  tests  the 
water  levels  in  the  boilers  were  exactly  the  same  at  the  fini.sh 
as  at  the  start.  It  is,  however,  possible  to  make  a  considerable 
error  in  estimating  the  water  levels,  unless  proper  precautions  are 
adopted  to  ensure  that  the  conditions  under  which  the  readings 
are  taken   are  exactly  similar.    Tlie  gauge  glasses  should  be 
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blown  through  at  least  half-an-hour  before  the  readings  are  taken, 
and  while  the  boiler  is  already  supplying-  steam  to  the  engine; 
the  fires  should  be  in  the  same  condition  and  the  dampers  in  the 
same  position  at  each  observation.  In  this  way  the  gauge 
glasses  are  filled  with  water  of  the  same  density  at  each  reading, 
and  the  rate  of  cvaiioration  and  consequent  ebullition,  of  the 
water  surfaces  in  the  boiler  will  be  similar.  When  these  pre- 
cautions are  taken,  the  error  (with  boilers  of  the  Lancashire 
type)  due  to  a  wrong  level  of  water  in  the  gauges  is  inappreciable. 
This  is  clearly  shown  by  the  results  of  two  tests  made  on  a 
subsequent  date.  The  boilers  were  then  working  under  similar 
conditions  to  those  which  obtained  at  the  previous  official  test. 
The  checking  method  adopted  was  as  follows :  The  feed  to 
the  boilers  was  shut  ofif,  and  the  heights  of  the  water  in  the 
gauge  glasses  noted.    Diagrams  were  also  taken  from  the  engine. 

Taking  a  typical  case,  this  first  reading  was  12|  in.  water  in 
the  glass.  At  the  end  of  an  hour,  the  height  measured  in  the 
gauge  was  6'^/,^  in.,  showing  a  drop  of  level  in  the  hour  of  6'/i6  in- 
The  weights  of  the  water  evaporated  in  two  separate  tests,  as 
calculated  from  data  thus  obtained,  were  10,994  and  10,732  lb. 
The  e.xpected  steam  consumption  of  the  engine,  having  regard  to 
the  indicated  load  and  the  previous  tests,  was  10,900  lb.  Tliese 
figures  agree  within  2  per  cent  of  the  actual  evaporation,  a  very 
close  agreement.  Assuming  that  this  2  per  cent  is  an  error, 
which  is  unlikely,  and  that  similar  errors  of  observation  occurred 
on  the  official  test,  the  2  per  cent  error  would  be  extended  over 


in  the  morning,  yet  the  gas  analysis  was  much  improved,  and  this 
would  have  some  influence  in  raising  the  superheat. 

Power  (ahen  by  the.  Air  Pimvp. — The  diagrams  obtained  from 
the  Edwards'  air  pump  show  a  horse  power  on  each  piimp  of 
about  .5'5.  This,  of  course,  does  not  represent  the  total  work 
absorbed  in  the  pumps.  From  experiments  made  (m  motoc-drivcn 
pumps  of  smaller  size,  it  is  estimated  that  the  power  neces.^ry 
to  drive  these  pumps  would  be  about  25  H.P.  It  would  appear, 
therefore,  that  the  power  shown  on  the  indicator  cards  is  only 
one-half  of  the  actual  power  given  to  the  pumps. 

Remarks  on  Test. 
(Friday,  12th  June,  1903.) 

Iteheafer. — With  a  view  to  the  determination  of  the  economic 
value  of  the  reheater,  a  test  was  run  on  the  12th  June  with  the 
reheater  not  in  use.  Measurements  were  made  in  exactly  the 
same  way  as  in  the  tests  on  the  previous  day  with  the  exception, 
of  course,  that  there  was  no  water  from  the  reheater  to  be 
measured,  but  the  drainage  from  tlie  pipes  between  the  cylinders 
which  acted  as  a  receiver  was  collected  and  weighed. 

The  results  show  that  there  was  a  consumption  of  0'51  lb.  of 
steam  per  horse  power  per  hour  than  with  the  reheater  in  use. 
This  does  no  represent  the  saving  of  steam  effected  by  the  use 
of  the  reheater,  as  against  this  must  be  set  the  steam  used  in 


Diagram  comparing  the  Pressure  and  Volume  of  ]  lb.  of 
Saturated  Steam  mth  that  of  1  lb.  of  Feed  Water  as  it 
passed  through  the  Cylinders.  Data  from  Test  Results 
and  Mean  Indicator  Diagrams. 
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the  four  hours  of  the  test,  and  would  thus  be  only  \  per  cent  on  | 
the  total  evaporation.    These  results  show  that  the  estimation  of 
the  water  level  in  boilers  of  this  type  can  be  made  with  sufficient 
accuracy  for  all  practical  purposes,   when  attention  is  given 
to  the  various  details  mentioned. 

Another  cause  of  error  in  boiler  evaporation  results  in  economic 
tests  is  neglect  of  the  heat  stored  in  the  economiser  water,  j 
Special  care  should  be  observed  in  so  starting  and  finishing  the  i 
test,  that  the  temperature  of  the  economiser  is  practically  the 
same  at  those  times.  In  no  case  should  the  temperature  of  the 
economiser  approach  within  say  20  deg.  of  the  temperature  corres- 
ponding to  the  boiler  pressure.  | 

Observation  should  be  made  at  the  economiser  safety  valve  to  i 
ensure  that  at  the  beginning  of  the  test  the  economiser  is  full  of  I 
water.    It  is  quite  possible  before  a  test  starts  that  steam  may  I 
actually  Vie  generated  in  the  economiser  and  force  its  way  into  \ 
the  boiler,  leaving  the  economiser  only  partially  filled  with  water.  ! 
.\  test  started  imder  these  conditions  would,  of  course,  show  an 
increased  evaporation  per  pound  of  coal,  since  not  only  would 
the  space  in  the  economiser,  which  was  filled  with  steam  at  the 
beginning  of  the  test,  be  taken  up  by  measui'ed  water,  but  the 
extra  heat,  due  to  the  high  temperature  of  the  water  already 
in  the  economiser,  would  also  be  in  favour  of  the  coal  bill. 

IiiAveiice  of  Hole  of  Firuig  on  flic  Superheat  of  Sicam. — No 
definite  information  is  to  be  derived -from  the  results  as  to  the 
effect  of  the  rate  of  firing  on  the  superheat  of  the  steam.  In 
the  afternoon,  although  there  was  a  lower  rate  of  firing  which 
might  to  a  slight  degree  account  for  the  lower  superheat  than 


heating  up  after  stopping  tjmes  the  extra  mass  of  the  reheater 
ov^er  that  of  the  usual  connecting  pipes. 

It  is  calculated,  after  making  all  due  allowances,  that  the  coal 
saving  effected  per  year,  assuming  that  the  engine  works  with 
the  same  load  as  at  the  test,  is  about  67  tons.  The  engine  was, 
however,  designed  for  a  load  of  1,200  H.P.  Calculated  on  this 
basis,  the  saving  effect  per  year  is  about  85  tons.  The  price  of 
coal  at  the  mill  is  IGs.  per  ton,  so  that  the  annual  saving  will 
be  about  .£70  with  the  load  at  1,200  H.P. 

The  cost  of  the  reheater  over  that  of  the  usual  connecting  pipe 
between  the  cylinders,  taking  into  account  the  extra  cost  of 
carriage  and  erection  of  the  reheater,  is  estimated  by  the  makers 
at  .^226.  The  above  savings  therefore  represent  the  annual 
return  on  the  initial  cost  of  24  per  cent  when  the  engine  i.si 
working  at  980  horse  power,  and  of  30  per  cent  when  the  engine 
is  working  at  the  power  for  which  it  is  designed.  Allowing  12'; 
per  cent  for  interest  on  the  capital,  depreciation  of  plant  and 
attention,  the  respective  annual  savings  are  £25  and  .^40  per 
annum. 

It  is  interesting  to  note  the  alteration  in  the  distribution  c  f 
power  between  the  two  cvlinders  with  the  reheater  in  use  and  out 
of  use  (see  line  112).  When  the  engine  was  working  with  steam 
in  the  reheater,  the  power  in  the  high-pressure  cylinder  exceeded 
that  in  the  low  pressure  by  about  17  H.P.  On  the  subsequent 
test,  with  the  reheater  out  of  use,  the  high-pressure  cylinder 
developed  about  103  H.P.  more  than  the  low-pressui-e  cylinder, 
being  about  44  H.P.  increa.se  on  its  previous  load.  Supposing 
the  high-pre.ssure  cut-off  to  remain  the  same  with  the  i-eheater 
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as  withoiit  the  reheater,  then  under  the  latter  condition  owingf 
to  condensation  thei-e  is  a  less  quantity  of  steam  passing  through 
the  low-pressure  cylinder  and  a  lower  power  developed  in  that 
cylinder  than  with  the  reheater.  Thus  one  direct  result  of  the 
use  of  the  reheater  is  a  substantial  increase  in  the  available  power 
(►f  the  engine. 

The  superheat  which  the  steam  receives  as  it  passes  through 
the  relieater  on  its  way  to  the  low-pressure  cylinder  reduces  the 
initial  condensation  in  the  cylinder.  The  temperature  of  the 
steam  just  before  entering  the  low-pressure  cylinder  was  297  deg. ; 
a  superlieat  of  61  deg.  (see  line  106),  and  from  the  indicator 
diagrams  it  appears  that  the  steam  was  11  per  cent  wet  at  the 
point  of  cut-off.  The  results  obtained  from  this  reheater  are 
compared  below  with  those  from  another  engine  (19^/32  in.  and 
38  in.  by  4  ft.  stroke;  80  revolutions  1.B..F.  518)  also  con- 
structed to  the  National  Boiler  Insurance  Company's  specification 
and  supervision.  The  figures  relating  to  this  engine  are  given 
under  column  A  below:  — 

Steam  Supply  in  Engine  Room  to  H.P,  Cylinder  and  Reheatek. 

Besabrook  Bessbrook 

A             Engine.  Engine. 

First  test.  Second  test. 

Gauge  pressure  per  sq.  in.    lbs.      107'5          154'5  156 

Temperature  of  steam  ....     F°       385             467  449 

Superheat                                        43              99  81 

Steam  Passing  frcm  the  H.P.  to  L.P.  Cylindeii. 

Weight  per  hour   lbs.      6574         10360  10355 

Pressure  iti  receiver  lbs. 

per  sq.  in   lbs.  5  8'6  8'1 

Temperatures   of  steam 

entering  and  leaving  I'e- 

heater    F°    227  &  257    239  &  297    239  &  297 

Rise  in  temperature    F"         30  58  58 

Reheatek. 

Weight  of  steam  used  per 

hour   lbs.       496  541  596 

Heating  surface    sq.  ft.       300  600  600 

Heating  surface  per  lb.  of 

steam  passing  through 

cylinder  per  hour    sq.  ft.     0-046  0-058  O'OSS 

(To  he  continued.) 


RAWHIDE   IN  ENGINEERING. 


Rawhide  has  so  many  excellent  qualities,  and  has  been 
successfully  put  to  so  many  uses,  that  it  is  to  be  regretted 
that  engineers  are  not  better  informed  regarding  it.  Being 
much  tougher  than  leather,  also  more  pliable  and  soft,  it 
is  a  superior  substitute  for  that  article.  It  can  be  com- 
pressed by  hydraulic  pressure  into  a  solid  mass,  which  has 
the  toughness  of  iron  and  is  no  more  brittle  than  ordinary 
rawhide.  Rawhide  will  wear  longer  under  certain  conditions 
than  any  known  substance.  When  wet,  it  is  self-lubricating 
and  almost  frictionless. 

It  is  very  important  for  rawhide  to  be  properly  cured. 
If  it  is  not,  it  decays  in  damp  places,  swells,  gets  soft,  and 
loses  its  strength.  On  the  other  hand,  if  properly  cured, 
it  makes  the  finest  of  hydraulic  packing.  Braided  to  size, 
much  the  same  as  flax  is,  carefully  cured  and  impregnated 
■with  grease,  it  becomes  a  fine  packing.  It  costs  about 
five  times  as  much  as  flax,  and  lasts  six  or  eight  times  as 
long.  As  there  are  no  fibres  or  fabrics  to  harden,  no 
rubbing  to  wear  out,  the  rawhide  need  never  be  removed — 
merely  more  forced  into  the  stuffing  box.  It  is  in  successful 
use  as  water  packing  on  pumjj  pistons,  stuffing  boxes, 
hydraulic  rams,  and  in  many  other  places.  It  does  not 
make  a  good  steam  packmg,  because  it  quickly  burns  out. 

llawhide  gears  have  attracted  favourable  attention  for  a 
great  many  years.  They  are  noiseless,  and  require  no 
lubrication.  Ordinary  gear  teeth  break  at  the  corners, 
no  matter  how  broad  they  may  be.  This  is  due  to  the 
shock  of  iron  to  iron  and  the  imperfect  line  of  contact. 
Rawhide  gears  cushion  this  shock  and  lend  themselves  to 
a  more  perfect  line  of  contact.  As  they  are  made  of  discs 
or  washers  bolted  together,  under  great  pressure,  they 
cannot  break ;  hence  are  capable  of  much  higher  velocities. 
The  blanks  are  machined  the  same  as  nhetal,  and  take  a 
high  finish. 


Belts  which  slip  badly  can  often  be  cured  by  covering 
the  band  wheel  with  rawhide  finishing,  which  gives  a  very 
clinging  surface.  Rawhide  gears  can  be  used  in  many 
places  where  metal  gears  are  out  of  the  question,  and 
where  belts  were  formerly  considered  the  only  possible 
transmission.  One  of  the  most  common  uses  of  these  gears 
is  in  connecting  electric  motors  to  triplex  pumping  plants. 
Prominent  manufacturers  use  gear  transmission  with 
rawhide  pinions  exclusively.  A  rawhide  belt  will  far  outlast 
a  leather  belt.  It  is  softer,  more  clinging,  never  hardens, 
and  is  much  stronger.  Round  belts  are  made  almost 
exclusively  of  rawhide,  also  bell  oord,  as  it  twists  better, 
wears  less,  and  is  stronger.  A  round  leather  belt  dries 
and  cracks  quickly. 

No  rope  is  better  suited  to  the  engineer  than  rawhide. 
It  has  no  slivers,  picks  up  no  filings,  or  glass,  grease  does 
not  hurt  it,  and  as  it  is  more  pliable  it  is  good  for  blocks, 
slings,  whips,  etc.  Braided  rawhide  cord  makes  excellent 
grips  for  tools,  levers,  hot  valves,  as  well  as  stout  whistle 
and  bell  ropes.  For  belt  lacings  rawhide  is  without  a  peer. 
It  is  as  soft  as  buckskin,  much  stronger,  and  is  not  as  dry 
and  grainy  as  leather.  A  mallet  or  hammer  for  finished 
metal  work  made  of  a  block  of  compressed  rawhide  is 
superior  in  every  way  to  a  wooden  mallet,  and  it  never 
splits  or  chips.  A  rawhide  cap  over  an  ordinary  hammer 
makes  a  tool  that  is  noiseless,  also  harmless  to  finished 
work.  Blocks  of  the  material  make  fine  bumpers,  fenders, 
and  other  contrivances  that  have  to  receive  blows.  A  steel 
cap  over  a  pile,  protected  by  a  rawhide  bumper,  has  been 
found  to  wholly  prevent  splintering  of  the  pile. 

In  grooved  wheels  for  rope  drive,  compressed  rawhide 
has  been  found  to  make  the  best-known  filling  for  the 
grooves ;  it  increases  traction  and  diminishes  the  wear  on 
the  ropes  due  to  slipping.  One  of  the  most  perplexing 
automobile  troubles  has  been  assisted  to  a  solution  by  this 
useful  material.  Tlie  weakness  of  automobile  tyres,  even 
the  best,  is  proverbial.  If  even  poor  tyres  are  equipped 
with  the  stout  rawhide  tyre  shoes  recently  placed  on  the 
market,  they  become  almost  immune  from  puncture.  In  fact, 
puncture  is  impossible  from  anything  less  than  a  sharp 
spike.  For  use  on  automobiles,  rawhide  gears  have  been 
found  more  satisfactory  than  even  forged-steel  gears,  and 
many  of  the  prominent  makes  are  regularly  fitted  with 
them.    Their  noiselessness  is  no  small  inducemenf. 

Aprons  of  rawhide  for  mechanics  and  professional  men 
are  very  satisfactory  because  of  the  strength  and  softness 
already  mentioned,  as  compared  to  the  board-like  stiffness 
of  the  leather  apron. — E.  N.  Percy,  in  the  A7nerican 
Electrician. 


WORK  AND  WAGES. 


Birkenhead. — Trade  is  still  declining  in  this  district. 
Very  few  new  orders  are  being  booked,  although  in  one 
firm  large  alterations  and  enlargements  are  being  made 
which  augurs  well  for  the  future.  The  new  steel  works 
at  Lacombe  are  making  good  progress  in  the  building 
erections  and  laying  down  of  the  plant  necessaiy  for  their 
venture.    Other  firms  are  rather  quiet. 

Bradford. — There  is  no  improvement  to  report  in  the 
engineering  and  textile  machinery  trades  in  the  district, 
only  very  few  firms  being  fully  employed. 

Glasgow. — There  is  no  decrease  in  the  number  of 
unemployed,  and  as  this  is  the  holiday  month  of  the  year 
very  few  new  orders  are  being  booked  of  any  importance. 

N'eath. — 'Depression  still  rules  the  district,  the  fewest 
possible  number  of  men  being  employed,  and  suspensions 
and  short  time  being  resorted  to.  Foundry  work  is  con- 
siderably better  than  fitting,  turning,  etc.,  the  work  in 
hand  not  requiring  fitters  to  be  employed.  Collieries  are 
not  brisk,  some  being  but  partially  employed.  Tin  plate, 
copper,  and  chemical  works  all  appear  to  'be  well  employed. 
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Lincoln. — Trade  has  declined,  and  very  little  overtime 
is  being  worked,  although  all  firms  are  fully  employed,  with 
prospects  of  a  steady  trade  during  the  autumn,  and  stocks 
are  much  lower  than  is  generally  the  case  at  this  season. 


INVENTIONS  OF  THE  WEEK. 

By  Marks  and  Clerk,  Thv  Pradiad  Kiujiiiri'r  Patent  Agency, 
18,  Southampton  Biiildiugs,  Chancery  Lane,  Loudon,  W.C. ; 
30,  Cross  Street,  Manchester;  and  13,  Tenijjle  Street, 
Birmingham. 

The  fint  date  given  after  the  number  of  each  specification  is  the  date 
of  application.  The  second  date  is  that  of  the  advertisement  of 
acceptance  of  the  complete  specifications. 

The  following  accepted  specifications  were  advertised  on  the  date 
mentioned,  and  within  two  months  of  such  date  any  verson  properly 
interestid  can  oppose  the  sealing  and  grant  of  the  patent  by  giving 
formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  specification  herein  referred  to,  or  of  any  other  published 
patent  specification,  will  be  forwarded  post  free  for  one  shilling  upon 
application  being  sent  to  Messrs.  Marks  and  Clerk  at  either  of  the 
above  addresses. 

Oil  and  Vapour  Burners.  T.  G.  Smith.  No.  19021,  of  3rd 
September,  1903.  Ad.  of  ac,  July  13th,  1904.— This  invention 
relates  to  a  burner  for  oils  or  vapours,  in  which  V-shaped  passages 
are  arranged  in  series  round  a  removable  truncated  cone  so  as 
to  form  a  continuous  passage  all  round  the  cone,  the  oil  supply 


FiQ.  1,  Fig.  2. 

Specification  No.  19024,  of  1903. 


being  introduced  at  the  junction  of  the  two  V's  where  it  divides 
and  travels  in  zig-zag  paths  through  the  passage  till  it  reaches 
the  outlet  to  the  burner,  which  is  placed  so  that  the  flame  heats 
the  oil  travelling  through  the  pas.sages  of  the  removable  cone. 
All  parts  are  easily  accessible  for  cleaning. 

Rotary  Engine.  A.  Barkee  and  H.  Sidebottoim.  No.  2334,  of 
30th  January,  1904.    Ad.  of  ac,  13th  July,  1904.— This  invention 


Specification  No.  2334,  of  1904. 


relates  to  improvemei;ts  in  rotary  engines,  the  object  baing  to 
provide  a  simple  form  of  such  engine  in  which  the  expansive 


force  of  steam  can  bo  employed.  It  consists  essentially  in  its 
simplest  form  in  the  employment  of  a  piston  drum  and  rotary 
abutment,  or  their  equivalent  arranged  on  different  centres  of 
rotation  and  capable  of  working  in  conjunction  with  each  other, 
the  piston  drum  being  provided  with  one  or  more  pistiin  vanes, 
whilst  the  rotary  abutment  is  provided  with  one  or  more  gaps 
or  spaces  adapted  to  allow  of  the  vane  or  vanes  on  the  piston 
drum  passing',  during  rotation;  a  chamber  in  which  the  piston 
drum  and  rotary  abutment  are  located,  and  which  in  the  case 
of  the  piston  drum  may  form  part  of  the  walls  for  enclosing  an 
annular  space  between  the  piston  drum  and  itself;  a  steam 
admission  port  or  ports,  and  a  steam  outlet  port  or  ports;  a 
valve  for  controlling  the  admission  of  steam,  and  means  for 
enabling  tlie  parts  to  work  in  unison  so  as  to  admit  and  emit 
steam  at  the  proper  times.  Fig.  1  is  a  side  elevation,  and 
fig.  2  a  vertical  section  of  the  engine. 

Pire-tube  Steam  Boiler  for, Motor  Veh'cles,  etc. 

T.     COULTHARD,     JnR.,     AND    T.     CoULTHARD     AND  COMPANY 

Limited.  No.'  19286,  of  September,  1903.  Ad.  of  ac,  13th  July, 
1904. — This  invention   has  reference  to  a  multitubular  steam 


FiQ.  2. 

Specification  No.  19286,  of  1903. 


boiler  for  motor  road  vehicles,  comprising  a  vertical  shell,  an 
enclosed  firebox,  and  a  central  fire  tube,  adapting  the  products  of 
combustion  to  pass  from  the  firebox  through  two  sets  of  sub- 
merged inclined  or  curved  fire  tubes  i  into  oppositely  disposed 
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siiiokeboxes,  aud  from  thence  thiougli  submerged  groups  of 
liorizoiital  tire  tubes  /  into  oppositely  disposed  uptakes  whicli 
leadtbe  final  products  to  the  tine  or  ehimney. 

Hydraulic  Valves.  Wm.  Sprowson.  No.  9759,  of  28th  April, 
1904.  Ad.  of  ac,  13th  July  1904.— This  invention  relates  to 
liydraulic  piston  valves,  and  its  object  is  to  enable  a  minimum 
number  of  leathers  to  be  employed,  and  to  enable  the  valve  to  be 
cheaply  constructed,  and  yet  to  be  efficient  in  action  and  to  have 
a  long  life.  It  is  also  specially  intended  for  the  controlling  valves 
of  hydraulic  lifts  and  the  like.  The  invention  consists  in  pro- 
viding a  hollow  piston  with  two  sets  of  holes  and  with  one  cup 
leather  beyond  both  sets  of  holes,  and  in  providing  the  cylinder 


1904.  Ad. 
relates  to 


Fio.  2. 

Specification  No.  10791,  of  1904 

of  ac,  13th  July,  1904. — This  invention 
improvements      in      variable     stroke  pumps 


\^/y//////^/////yy/y/A 
Specification  No.  9759,  of  1904. 

in  whicli  works  the  piston  with  two  annular  chambers  between 
which  is  a  U  leather,  and  with  a  set  of  holes  beyond  the  last 
annular  chamber,  one  of  the  annular  chambers  communicating 
with  the  source  of  fluid  under  pressure  while  the  other  annular 
chamber  and  the  set  of  holes  in  the  cylinder  beyond  it  com- 
municate with  the  vessel  which  it  is  desired  to  supply  with  this 
fluid  under  pressure,  the  cylinder  beyond  the  cup  leather,  that  is 
on  the  side  of  the  cup  leather  remote  from  the  two  sets  of  holes 
in  the  piston,  being  in  communication  with  the  exhaust  pipe. 

Variable  Stroke  Pumps.  G.  W.  Sinclaik  and  Robert  W 
Blackwull  and  Company  Limited.    No.  10791,  of  10th  May, 


of  the  type  in  which  the  variation  in  stroke  is  obtained  by 
means  of  two  eccentrics  superimposed.  The  invention  is  appli- 
cable to  pumps  having  one  or  more  plungers  operated  from  the 
same  shaft.  The  invention  briefly  consists  in  combining  with 
a  crank  shaft  having  eccentric  portions  thereon,  an  internal  shaft 
fitted  with  pinions  adapted  to  gear  with  additional  eccentrics 
mounted  on  the  aforesaid  eccentric  portions,  in  such  manner  that 
when  relative  rotation  between  the  two  shafts  is  set  up  by  any 
suitable  means,  relative  displacement  of  the  superimposed 
eccentrics  is  obtained,  so  as  to  alter  the  effective  stroke  of  the 
plungers  or  the  like  reciprocated  by  such  eccentrics.  The 
invention  also  consists  in  providing  differential  gearing  between 
the  two  shafts  to  ettect  the  desired  relative  rotation  thereof 
during  the  running  of  the  pump  or  the  like,  such  differential 
gearing  being  preferably  simply  controlled  by  the  manipulation 
of  a  clutch.  Fig.  2  is  an  end  sectional  elevation  through  the 
line  A — A  of  fig.  1. 

Rolls  for  Twisting  Drills.  S.  Denk  and  L.  u.  Tafel.  No. 
12371,  of  31st  May,  1904.  Ad.  of  ac,  13th  July,  1901.— This 
invention  relates  to  the  construction  of  a  machine  for  twisting 
fluted  drill  rods,  comprising  a  j)air  of  rolls  mounted  at  an  angle 
to  each  other,  and  each  having  a  circumferential  ridge  of 
rounded  section  for  engaging  the  drill  flutes,  flanked  upon  each 
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Specificatiou  Nu.  IJaTl,  of  19?4. 


side  witii  a  flaring  drill  supporting  flange,  at  least  one  flange  on 
each  roll  being  slightly  concave,  and  the  rolls  being  placed  one 
reversely  to  the  other,  so  that  the  flanges  engage  the  drill  rod 
upon  diametrically  opposite  sides  thereof.  Fig.  1  is  a  plan  view 
showing  the  drill  feed,  the  upper  roll  being  shown  by  dotted  lines, 
and  tig.  2  a  vertical  section  on  the  line  x — x  of  tig.  1. 

Ignition  Plugs  for  Explosion  Engines.   J.  C.  Amdekson. 

No.  12585,  of  3rd  June,  1904.  Ad.  of  ac,  July  13th,  1904.— 
The  object  of  this  invention  is  primarily  to  provide  an  ignition 
plug  for  explosion  engines,  which  will  be  automatically  protected 
against  a  deposit  of  carbon  upon  its  exposed  surfaces  from  the 


Specification  No.  12585,  of  1904. 

products  of  combustion  in  the  engine  cylinder.  This  is  accom- 
plished by  covering  the  surface  of  the  insulating  portions  of 
the  plug  with  pure  air,  or  equivalent  gaseous  material,  and  pro- 
viding the  plug  with  a  passage  through  which  pure  air  is  drawn 
at  each  suction  stroke  of  the  piston. 
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Variable  Speed  and  Reversing  Gear.   w.  J.  Iden.  No. 

12^26.  of  1st  June,  1904..  Ad.  of  ac,  13th  July,  1904.— This 
invention  has  reference  to  a  sliding  transmission  gear  jDarticularly 
suitable  for  motor  road  vehicles,  providing  a  direct  drive  on 
one  speed,  and  in  virhich  when  the  direct  drive  is  in  operation 


Fig.  2. 

'  Specification  No.  1242t),  of  1904. 


all  the  gear  wheels  on  the  second  motion  shaft  are  at  a  stand- 
still, the  pinion  on  the  driven  or  "  propeller "  shaft  always 
being  in  engagement  with  its  fellow  on  the  second  motion  shaft. 
Fig.  1  is  a  horizontal  section,  and  fig.  2  a  vertical  section  of  a 
transmission  gear  constructed  according  to  this  invention. 

Chucks.  G.  II.  Rich.  No.  12542,  of  2nd  June,  1904.  Ad.  of 
ac,  13th  July,  1904. — This  invention  relates  to  chucks,  and 
consists  in  the  combination  with  the  body  of  the  chuck  adapted 
to  receive  a  drill,  provided  with  a  circumferential  groove  of  a 
split  bushing  provided  with  a  bead  to  enter  the  groove  on  the 
drill,  a  nut  adajited  to  bring  the  bushing  into  contact  with  the 


Specification  No.  12542,  of  1904. 

drill,  and  a  second  bead  upon  the  bushing  adapted  to  enter  the 
groove  on  the  body,  this  latter  being  slightly  larger  than  the 
head,  and  adapted  to  permit  a  limited  longitudinal  movement  of 


the  bushing.  Fig.  1  is  an  elevation,  and  fig.  2  a  section  showing 
the  drill  in  place;  tig.  3  is  an  enlarged  detail  of  the  lower  end 
of  the  chuck  showing  the  manner  of  securing  the  chuck  in  place, 
and  flg.  4  is  a  [)lan  view  of  tig.  3  looking  upwards. 

Automatic  Drain  Cocks  for  Draining  Water  from 
the  Cylinders  of  Steam  Engines,  etc.  J.  FonuEbT  anu  J. 
Appleton.  No.  14785,  uf  3rd  July,  1903.  Ad.  of  ac,  July  6th, 
1904. — This  invention  has  reference  to  a  drain  cock  for  trapping 
and  delivering  water  of  condensation  from  a  steam  cylinder,  air 
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Specification  No.  147S0,  of  1903. 


compressor  cylinder,  or  the  like,  consisting  of  a  casing  with  two 
inlets  and  one  outlet,  the  two  inlet  passages  having  formed 
beneath  them  a  water-trapping  pocket  common  to  both,  and  a 
spring-controlled  valve  located  in  the  interior  of  the  valve  casing. 
These  valves  can  be  arranged  to  drain  each  of  the  cylinders  of  a 
compound  or  expansion  engine. 


LAUNCHES  AND  TRIAL  TRIPS. 


Almagro- — On  25th  July,  1904,  the  fine  steel  screw  cargo 
steamer  Almagro,  built  by  Sir  Rayltoii  Dixon  and  Company 
Limited,  Cleveland  Dockyards,  Middlesbrough,  to  the  order  of 
Messrs.  B/Obert  MacAndrew  and  Company,  of  London,  for  their 
line  of  fruit  steamers  to  the  coasts  of  Spain,  proceeded  to  sea  for 
her  official  trials  under  the  command  of  Captain  Dothie.  She  is 
built  to  Lloyd's  100  Al  class  spar  deck  rule,  her  principal 
dimensions  being  248  ft.  by  35  ft.  7f  in.  by  21ft.  10  in.  moulded, 
and  has  a  dead-weight  carrying  capacity  of  about  2,330  tons  on 
a  light  draught  of  water.  Her  main  and  spar  decks  are  of  steel 
and  iron;  bridge,  forecastle,  and  poop  decks  of  yellow  pine. 
Accommodation  is  fitted  up  in  a  large  house  on  bridge  deck  at 
fore  end  containing  saloon,  stateroom,  captain's  cabin,  etc.  The 
officers  and  engineers  are  berthed  in  houses  under  after  end  of 
bridge  deck,  and  crew  below  spar  deck  at  fore  end.  A  charthouse 
is  fitted  on  top  of  deckhouse  with  flying  bridge  extending  to 
ship's  side.  Water  ballast  is  carried  in  cellular  double  bottom 
all  fore  and  aft,  the  after  joeak  being  also  arranged  as  a  tank. 
The  vessel  has  also  four  water-tight  bulkheads,  four  derrick 
posts,  etc.  Triple-expansion  engines'  have  been  fitted  by  Messrs. 
the  North-Eastern  Marine  Engineering  Company  Limited, Wall- 
send-ou-Tyne,  having  cylinders  19,  32,  53,  by  33  in.  stroke, 
supplied  with  steam  by  one  large  single-ended  boiler  working  at 
175  lb.  pressure.  A  number  of  friends  were  on  board  during  the 
trials,  including  Mr.  John  Kennedy  and  Mr.  Harald  R.  Dixon, 
representing  the  owners  and  buildei-a  respectively. 

Tempus. — On  July  30th,  Messrs.  Craig,  Taylor,  and  Com- 
pany launched  from  their  Thornaby  Shipbuilding  Yard, 
riiornaby-on-Toes,  an  iron  and  steel  screw  steamer  named  Tempus 
of  the  single  deck  tjpe,  of  the  following  dimensions,  viz., 
338  ft.  by  48  ft.  by  24  ft.  depth  moulded.  She  is  built  of  steel 
to  the  highest  class  in  Lloyd's  under  special  survey.  Her  engines 
have  been  constructed  by  the  North-Eastern  Marine  Engineering 
Company  Limited,  Sunderland,  the  cylinders  being  24  in.,  39  in., 
(34  in.,  and  42  in.,  with  two  large  steel  boilers  working  at  180  lb. 
pressure,  large  evaporator,  patent  feed  heater,  etc..  She  has  been 
built  to  the  order  of  Messrs.  W.  R.  Smith  and  W.  H.  Seager,  for 
the  Tempus  Shipping  Company  Limited,  of  Cardiff. 

Parthenon. — Messrs.  R.  Craggs  and  Sons  Limited  launched 
on  July  30th  from  their  Tees  Dockyaid,  Middlesbrough,  a  fine 
steel  cargo  steamer,  340  ft.  long,  47  ft.  beam,  23  ft.  deep.  This 
vessel  ha*  been  built  under  special  survey  to  take  the  highest  class 
at  Lloyd's.  The  machinery  will  be  fitted  by  Messrs.  Richardson, 
Westgarth,  and  Company  Limited,  of  Middlesbroujh,  and  will 
have  cylinders  23  in.,  39  in.,  65  in.,  by  42  in.  stroke,  steam  being 
supplied  by  two  large  single-ended  boilers  working  ait  a  pressure 
of  iSO  lb.  to  the  square  inch.  The  vessel  has  been  designed  to 
afford  a  large  cubic  capacity,  and  is  expected  to  lift  about  5,100 
dead  weight  on  a  light  draught.  She  has  been  built  to  the  order 
of  Messrs.  Stathatos  Bros.,  of  Brailer,  and  on  leaving  the  ways 
was  named  Parthenon. 
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Caroni. — On  July  29tli  tlie  new  screw  cargo  steamer  Caroni, 
built  at  the  Walker  Shipyard  of  Sir  W.  G.  Arinstrons;, 
Whitworth,  and  Company  Limited,  proceeded  to  sea  for  her  trial 
trip.  The  vessel  has  been  constructed  to  the  order  of  the  Royal 
Mail  Steam  Packet  Company,  and  is  a  sister  sliip  to  the 
Catalina  which  was  launched  on  July  28tli.  The  Caroni  is  a 
cargo  steamer  328  ft.  by  43  ft.  9  in.  by  25  ft.  10  in.  Tlie  steamer 
is  htted  with  engines  of  the  triple-expansion  typ?,  having  cylinders 
25  in.,  41  in.,  and  68  in.,  with  a  stroke  of  45  in.,  working  at  a 
pressure  of  180  lb.  per  square  inch.  There  are  three  large  steel 
boilers  with  specially  large  heating  surface,  so  that  the 
refrig'eratiug  machinery  may  be  driven  from  the  main  boilers 
whenever  required.  The  joropelling  machinery  has  been  supplied 
by  the  Wallsend  Slipway  and  Engineering  Company,  of  Wallsend- 
on-Tyne. 

Crostafels. — The  Crostafels,  which  is  the  latest  addition  to 
the  large  fleet  of  the  Deutsche  Dampfschifffahrts  Gesellschaft 
Hansa,  of  Bremen,  went  for  a  very  successful  trial  trip  off  the 
Tyne.  This  vessel  has  just  been  delivered  from  the  Neptune 
Works  of  Swan,  Hunter,  and  Wigham  Richardson  Limited.  She 
is  built  of  steel  and  classed  100  Al  at  Lloyd's,  400  ft.  in  length 
by  52  ft.  beam,  and  is  fitted  with  propelling  machinery  con- 
sisting of  4  crank  quadruple-expansion  engines  on  the  well-known 
Yarrow-Schlick  and  Tweedy  system.  The  trial  passed  off  with- 
out the  slightest  hitch,  giving  satisfaction  to  all  concerned. 

lolanthe- — Messrs.  William  Gray  and  Co.  Ltd.  launched  on 
July  29th  the  steel  screw  steamer  lolanthe,  which  they  have  built 
for  the  London  Marine  Steamship  Company  Limited,  London. 
She  will  take  tlie  highest  class  in  Lloyd's  and  is  of  the  following 
dimensions:  Length  over  all,  336  ft. ;  breadth,  49  ft. ;  and  depth, 
24  ft. ;  with  extra  long  bridge,  poop,  and  top-gallant  forecastle. 
Triple-expansion  engines  are  being  supplied  by  the  Central 
Marine  Engine  Works  of  the  builders. 

Matador- — There  was  launched  on  July  29th  from  the  ship- 
building yard  of  Swan,  Hunter,  and  Wigham  Richards  . ,n  Limited, 
Wallsend-on-Tyne,  a  steel  screw  steamer  which  is  being  biiilt 
to  the  Older  of  Messrs.  Thomas  and  James  Harrison  yof  Liverpool. 
The  vessel  is  of  the  following  leading  dimensions:  Length 
over  all,  360  ft.;  breadth  extreme,  46  ft.;  depth  moulded,  27  ft. 
6  in.;  and  has  been  designed  to  carry  a  cargo  of  about  5,200  tons 
de^ad  weight.  The  vess'el  has  been  built  to  take  the  highest 
class  at  Lloyd's  spar  deck  rule.  The  machinery  is  also  being 
constructed  by  Swan,  Hunter,  Wigham  Richardson  Limited,  at 
their  Neptune  Works,  and  consists  of  a  set  of  triple-expansion 
engines,  having  cylinders  21,  35,  and  58  in.  diameter,  with  a 
common  stroke  of  48  in.,  steam  being  supplied  by  three  large 
single-ended  boilers  working  at  1801b.  pressure  j^er  square  inch. 
On  leaving  the  ways  the  vessel  was  named  the  Matador. 

George  M.  Embiricos. — -Messrs.  Short  Brothers  Limited, 
launched  from  their  shipbuilding  yard,  at  Pallion,  a  screw 
steamer  of  the  following  dimensions,  viz:  Length,  356  ft.  6  in.; 
breadth,  49  ft.;  and  depth,  25  ft.  SJin.;  to  the  order  of  Mr.  S. 
G.  Embiricos,  of  Cardiff.  Tlie  vessel  has  been  built  to  the  highest 
class  in  Lloyd's.  The  vessel  will  be  fitted  with  triple-expansion 
engines  by  Messrs.  John  Dickinson  and  Sons  Limited,  Sunder- 
land, having  cylinders  25,  42,  68,  by  45  in.,  supplied  with  steam 
from  two  large  multitubular  boilers  of  180  lb.  pressure.  On 
leaving  the  ways  the  vessel  was  christened  George  M.  Embiricos. 

Bow- — The  steamship  Bow,  built  by  Messrs.  William  Dobson 
and  Company,  had  a  successful  loaded  trial  trip  on  the  5th  inst. 
This  vessel,  and  her  sister  ship  the  Bromley,  now  completing,  are 
duplicates  of  the  Limeliouse,  which  was  built  at  the  same  yard 
about  a  year  ago.  AVith  a  length  of  165  ft. ;  breadth,  30  ft. ;  depth, 
13  ft.  6  in. ;  she  carries  about  800  tons  on  12  ft.  draught,  and  is 
of  the  single  deck  type  with  bridge  and  forecastle,  the  machinery 
being  amidships.  Her  propelling  machinery,  built  by  Messrs. 
J.  P.  Rennoldsou  and  Sons,  has  cylinders  15i,  25,  41  in.  diameter, 
by  27  in.  stroke,  driven  by  a  boiler  13  ft.  6  in.  by  10  ft. 
6  in.,  with  a  working  pressure  of  180  lb.,  gave  the  ship  a  speed  of 
close  on  ID  knots. 

Concordia- — On  August  2nd,  the  steel  screw  cargo  steamer 
Concordia,  built  by  Messrs.  the  Laxevaags  Engineering  and 
Shipbuilding  Company,  Bergen,  Norway,  went  for  her  trial  trip, 
and  after  compasses  had  been  adjusted,  proceeded  to  the 
measured  mile,  where  a  series  of  trials  were  run  and  a  mean 
speed  of  10;|-  knots  attained.  The  vessel  is  of  the  following 
dimensions:  Length  extreme,  203  ft.  7  in.;  breadth,  30ft.; 
depth,  13ft.  Sin.  Dead-weight  capacity  about  1,000  tons.  The 
engines,  which  have  also  been  constructed  by  the  Laxevaags  Com- 
pany, are  of  the  triple-expansion  type,  with  cylinders  14  in.  by 
23J  in.  by  38  in.  diameter  by  27  in.  stroke,  working  pressure 
1751b. 

Amaryllis- — The  fine  steel  screw  steamer  Amaryllis,  built 
by  Messrs.  the  Tyne  Iron  Shipbuilding  Company  Limited,  of 
WilUngton  Quay-on-Tyne,  to  the  order  of  Messrs.  the  Stag  Line 
Limited,  North  Shields,  of  which  Messrs.  J.  Robinson  and  Sons 
are  the  managing  owners,  left  the  Tyne  for  her  official  trial  trip 
on  August  4th.  The  vessel,  which  has  been  built  to  class  100 
Al  at  Lloyd's,  is  of  the  following  dimensions:     Length,  350ft.; 


breadth,  48  ft.;  depth,  28  ft.  5^  in.  moulded.  The  propelling 
machinery,  which  has  been  constructed  at  the  Norhumberland 
Engine  Works,  Wallsend,  of  Messrs.  the  North-Eastern  Marine 
Engineering  Company  Limited,  consists  of  a  set  of  their  latest 
type  of  trijjle-expansion  engines,  having  cylinders  24-j  in.,  41  in., 
and  68  in.,  by  48  in.  stroke,  steam  being  supplied  by  two  large 
steam  boilers  working  at  a  pressure  of  1801b.  to  the  square  inch. 
On  the  trial  run  over  the  measured  mile,  the  vessel  attained  a 
speed  of  12  knots,  the  machinery  working  without  the  slightest 
hitch  throughout,  and  gave  great  satisfaction  to  all  concerned. 
Asa  matter  of  interest,  this  is  the  twenty-first  vessel  built  by 
Messrs-  the  Tyne  Iron  Shipbuilding  Company  Limited,  and  the 
thirty-first  set  of  engines  built  by  Messrs.  the  North-Eastern 
Marine  Engineering  Company  Limited,  for  Messrs.  J.  Robinson 
and  Sons,  North  Shields. 


QUERIES  AND  REPLIES. 


Gommunications  should  be  written  on  one  side  of  the  paper  only,  and  in 
all  cases  be  accompanied  with  name  and  address.  Sketches  should 
be  neatly  drawn,  and,  if  large,  sent  on  a  roller,  so  as  to  avoid 
creasing.  This  column  is  intended  for  the  mutual  assistance  of 
engineers  in  their  daily  work.  As  far  as  we  possibly  can,  we 
render  assistance,  but  we  cannot  undertake  to  work  out  elaborate 
arithmetical  calculations,  or  deal  with  matters  not  of  general 
interest.  Further,  we  cannot,  under  the  pretence  of  answering  a 
query,  be  made  the  medium  for  gratuitous  puffing.  We  cannot 
undertake  to  reply  to  queries  by  post. 


1838-  Bending  Brass  Pipe. — As  one  of  your  readers  I  should  be 
glad  if  someone  would  state  the  best  way  of  bending  a  piece  of 
brass  pipe  g  in.  external  diameter  and  J  in.  bore.  The  pipe  is 
brazed,  and  is  intended  for  a  pressure  of  about  50  lb.  I  want  to 
bend  it  without  a  flaw  into  a  U  shape,  leaving  the  inside  of  the 
U  equal  to  its  diameter. — One  in  a  Fix. 

1839.  Setting  Lancashire  Boiler.— I  am  putting  in  a  Lancashire 

boiler  30  ft.  by  7  ft.  What  size  would  you  advise  me  to  make  my 
bottom  flues  ?  I  know  that  the  side  flues  must  not  be  above 
water  level. — Old  Reader. 


MISCELLANEA. 


Mb.  T.  W.  Benson  has  been  selected  president  of  the  North 
of  England  Institute  of  Mining  and  Mechanical  Engineers. 

The  Glasgow  Corporation  have  decided  to  cover  the  outside 
of  100  of  their  tramcars.  Some  of  these  cars  will  be  placed  on 
each  of  the  routes,  the  roadway  being  lowered  under  bridges 
which  at  present  do  not  allow  of  the  cars  to  pass. 

Babbitt  Metal  fob  Motob  Beabings. — The  manager  of  a 
prominent  American  inter-urban  railway  is  using  the  following 
formula  for  making  babbitt  metal  for  motor  bearings,  and  states 
that  it  has  given  better  results  on  heavy  high-speed  service  than 
any  other  he  has  ever  tried.  The  composition  consists  of  48  lb. 
of  tin,  4  lb.  of  copper,  and  1  lb.  of  antimony.  The  copper  and  tin 
are  melted  first  and  the  antimony  added  afterward. 

The  Junior  Institution  of  Engineees. — The  summer 
meeting  of  the  institution  this  year  is  to  be  held  in 
Germany,  Dusseldorf  being  the  first  stopping  place.  Here  at 
the  Town  Hall,  on  Saturday,  August  13th,  the  members  are  to 
be  welcomed  into  the  Fatherland  by  the  Burgomaster,  and  the 
Society  of  Architects  and  Engineers  of  Dusseldorf.  The 
exhibition  will  be  visited,  and  lon  Monday  there  will  be  an 
excursion  to  Oberliausen  for  viewing  the  works  of  the 
Gutehoffnungshutte  (blast  furnaces,  steel  works,  etc.)  The 
Beurather  Crane  Works  will  also  be  seen.  On  Tuesday  the 
Elberfeld-Barmen  Mono-rail  suspended  railway  is  to  be  inspected 
in  the  morning,  and  in  the  afternoon  the  members  proceed  to 
Hanover  for  the  purpose  of  visiting  on  the  following  day 
Messrs.  Korting  Brothers'  Works,  the  Hanover  Engine  Works, 
and  the  works  of  the  Westinghouse  Brake  Company.  Thursday 
morning  will  be  spent  at  Hanover,  and  in  the  afternoon 
Berlin  will  be  reached.  Here  on  Friday  the  Overhead  and 
Underground  Railway  will  be  seen,  including  car  sheds, 
generating  station,  etc.,  also  the  Charlottenburg  Electrical 
Engineering  Works  of  Messrs.  Siemens  and  Halske.  Saturday, 
2i)tli  August,  will  be  spent  in  visiting  the  Mariendorf  Works  of 
the  Imperial  Continental  Gas  Association,  and  the  Royal 
Technical  High  School  at  Charlottenburg.  The  members  leave 
Berlin  on  the  Monday  for  Leipiic,  remaining  there  till  Wednesday, 
when  they  go  on  to  Frankfurt-on-Main  to  visit  on  Thursday  and 
Friday  by  invitation  of  Mr.  W.  H.  Lindley,  M.Inst. C.E.,  the 
Municipal  Works,  with  an  excursion  to  Homburg.  On  Saturday, 
27th  August,  the  return  journey  to  England  will  be  made  to 
include  the  Rhine  from  Brebricli  to  Bonn. 
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THE  VALUE  OF  REGISTERED  DESIGNS- 

There  are  very  many  important  inventions  that  have  but 
minute  points  of  difference  between  thein  and  those  whicli 
have  preceded  theiu,  so  that  it  frequently  becomes  a  matter 
of  extreme  difficulty  to  determine  where  the  rights  of  the 
■original  inventor  ended  and  those  of  tlie  later  inventfjr 
commenced. 

In  most  countries  there  is  a  recognition  of  the  fact  that 
although  there  may  be  minute  points  of  difference 
between  the  old  and  the  new,  yet  these  minute  points,  may 
be  just  sufficient  to  account  for  failure  on  the  one  side 
and  to  produce  success  on  the  other.  To  give  official 
recognition  to  the  suggestion  that  there  is  actual  initiative 
or  invention  required  to  produce  some  modern  combina- 
tions as  against  what  has  gone  before,  protection  is  granted 
for  that  which  may  be  termed  the  outward  and  visible 
effect  or  appearance  that  is  produced  as  against  the  manner 
or  method  of  producing  it.  This  protection  takes  the  form 
of  "  Design  Patents "  in  some  countries,  and  in  Great 
Britain  in  the  "  Design  Registration,"  which  provides  a 
proprietary  right  in  any  design  for  a  period  of  five  years. 

As  to  what  constitutes  true  originality  in  a  design  there 
is  perhaps  some  difficulty  in  readily  determining,  although 
it  may  be  taken  as  a  safe  rule  that  if  the  external  con- 
figuration, pattern,  or  outward  appearance  is  such  as  to 
differentiate  it  and  distinguish  it  from  that  which  has  gone 
before,  then  that  is  in  itself  sufficient  for  securing  pro- 
prietorship, or  actual  protection  for  such  design. 

It  is  sometimes  urged  against  a  design  that  it  can  be 
easily  infringed  or  readily  evaded,  but  every  engineer  and 
©very  manufacturer  will  readily  recognise  instances  wherein 
the  shape  and  configuration  or  outward  form  constitutes 
the  only  or  the  most  desii'able  form  in  which  the  endvS  in 
view  can  be  secured.  In  such  a  case  the  difficulty  of 
infringing  or  evading  is  very  great,  seeing  that  it  has 
been  decided  in  the  highest  courts  that  the  eye  of  the 
average  person  is  the  standard  or  test  that  is  to  be 
applied  to  determine  whether  one  design  is  likety  to  be 
mistaken  for  another.  If  one  design  is  thus  likely  to  be 
confounded  or  mistaken  for  another,  then  there  would  be 
an  infringement  of  the  registered  design,  as  the  deception 
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would  cause  injury  to  be  sustained  by  the  original  inventor 
or  proprietor. 

That  which  is  capable  of  being  patented  may  also  be  a 
fit  and  proper  subject  for  registration  as  a  design.  This 
fact  has  been  recognised  and  conceded  by  all  courts  where 
the  question  has  been  raised,  but  in  a  case  in  which 
judgment  was  given  last  week  for  infringement  of  registered 
design,  brought  successfully  by  Werners  Motor  Limited 
against  Messrs.  A.  W.  Gamage  Limited,  the  defendants  set 
up  a  somewhat  novel  plea,  urging  in  defence  of  their 
infiingement  that  before  the  design  had  been  actually 
registered  the  plaintiffs  had  applied  for  a  patent,  wliich 
patent,  upon  being  subsequently  sealed,  virtually  annulled 
the  later  registration ;  although  it  was  admitted  that  at 
the  date  of  the  design  registration  the  patent  application, 
being  only  in  provisional  form,  was  secret  and  unknown  to 
the  public  until  the  complete  specification  was  published 
some  months  later.  By  thus  setting  up  as  a  plea  the  act 
of  the  plaintiffs  in  securing  protection  in  one  form  to  kill 
the  subsequent  protection  in  another  form,  the  defendants 
sought  to  escape  liability  for  infringing  the  registered 
design. 

This  ingenious  plea,  however,  availed  the  infringers 
nothing  before  the  judge  who  originally  tried  the  action, 
and  the  Court  of  Appeal  has  unanimously  confirmed  the 
decision  of  that  judge,  who  found  that  Messrs.  Gamage  had 
infringed  the  design  of  a  motor  cycle  registered  by  the 
plaintiffs.  The  courts  granted  an  injunction  and  costs 
against  the  defendants,  holding  that  there  was  nothing 
inconsistent  between  a  grant  for  a  patent  and  a  co-existent 
statutory  right  to  a  design,  as  the  object  of  the  letters 
patent  was  wholly  different  to  the  privileges  secured  by 
design  registration. 

It  has  now  been  authoritatively  stated,  subject  to  an.y 
further  appeal  that  the  defendants  like  to  make  to  the 
House  of  Lords,  that  design  registration  will  not  clash 
with  patent  rights  for  that  which  may  be  practically  the 
same  device,  seeing  that  the  rights  under  each  are  of  a 
different  character.  The  patent  rights  may  be  infringed, 
while  the  design  is  unaffected;  and,  on  the  otlier  hand, 
the  design  may  be  infringed  without  in  any  Avay  infringing 
the  patent.  This  unanimous  decision  of  the  Court  of 
Appeal  brings  home  to  designers  and  engineers  particularly 
the  advantages  of  securing  protection  for  that  which  may 
be  ternied  the  outward  and  visible  effect  that  is  produced 
by  any  combination.  Although  there  may  be  features 
patentable  or  otherwise  in  connection  with  a  useful  desio-n 
it  IS  quite  open  to  the  inventor  to  include  that  which  had 
been  made  the  subject  of  separate  protection  as  a  patent, 
also  independently  protected  as  to"  one  of  its  features  or 
parts  by  the  registration  of  the  same  as  a  design. 

G.  Croydon  Marks. 

WEAKNESSES  OF  BOILER  TUBES. 

The  final  report  of  the  Committee  on  Naval  Boilers,  if  it 
has  demonstrated  one  thing  more  than  another,  has  clearly 
shown  that,  having  regard  to  the  new  types  of  boilers  that 
are  introduced  into  the  navy,  it  is  unreasonable  to  expect 
satisfactory  results  from  them  if  they  are  controlled  and 
fired  by  untrained  men  whose  prejudices  have  possibly  been 
aroused  by  the  limitations  of  their  experience  with  the 
older  types  of  boilers. 


Taking  the  report  that  has  now  been  issued  with  some 
of  the  earlier  official  reports,  it  is  almost  a  see-saw  with 
regard  to  some  of  the  matters  of  commendation  and  con- 
demnation. Although  there  are  divergencies  concerning 
the  results  secured  now  and  in  tlie  past,  such  can  be 
explained  solely  by  the  difference  in  firing  and  manage- 
ment connected  with  some  of  the  boilers.  Some  points  of 
weakness,  however,  have  been  accentuated  that  have 
nothing  whatever  to  do  either  with  the  control  or  with 
the  prejudices  of  those  in  charge. 

The  straiglit  tubes  that  are  employed  in  the  Yarrow 
type  of  boiler  gave  trouble  through  leakages  at  the  ends 
when  forced  draught  was  introduced,  although  no  trouble 
was  experienced  with  the  same  boilers  under  ordinary 
draught.  After  some  of  the  trials  under  forced  draught, 
it  was  found  that  there  was  a  leakage  of  the  tube  ends 
of  the  fire  rows,  and  some  of  these  tubes  had  "  crept "  in 
the  tube  plates ;  the  extent  of  the  weakness  that  was  thus 
induced  under  forced  draught  was  intermittent,  and  the 
report  remarked  that  although  there  was  such  a  leakage, 
it  could  not  be  regarded  as  at  all  serious.  The  suggestion 
was  made  that  the  fire  rows  of  tubes  on  each  side  should 
be  bent  slightly,  so  as  to  admit  of  the  creeping  action  being 
checked  and  the  strain  upon  the  tube  plates  removed. 

In  another  type  of  boiler,  at  the  conclusion  of  the 
preliminary  runs,  it  was  found  that  all  the  tubes  in  the 
bottom  row  were  curved  upwards  in  the  middle,  and  these 
tubes  had  to  be  removed  and  replaced  before  the  trials 
could  be  completed.  No  obstruction  was  found  in  any  of 
tlie  tubes  that  were  thus  bent,  and  although  a  slight  deposit 
of  grease  existed  on  the  inside  of  the  tubes,  two  of  those 
that  were  removed  for  inspection  were  quite  clean  inter- 
nally. The  suggestion  was  made  that  these  tubes  must 
have  been  over-heated  in  the  middle  joart  and  not  at  the 
end,  the  explanation  of  Messrs.  Diirr,  the  makers,,  being 
that  this  was  due  to  shortness  of  water,  although  the 
engineer  officers  in  charge  were  satisfied  that  the  water 
gauges  did  not  at  any  time  indicate  shortness  of  water  in 
the  boiler,  and  that  no  difficulty  was  experienced  in  feeding 
the  boiler.  This  serious  position  of  bending  and  over- 
heating the  tubes  made  it  inqwssible  for  the  committee 
to  agree  with  the  makers'  explanation,  and  they  considered 
that  the  maximum  safe  rate  of  evaporation  had  been 
reached  at  the  time  tlie  tubes  bent,  probably  through  the 
forcing  of  clean  fires  in  this  boiler  while  the  fires  of  other 
boilers  were  being  cleaned. 

Although  it  is  satisfactoiy  to  learn  that  high  steam 
pressure  can  be  readily  obtained  with  the  water-tube 
boilers,  it  is  clear  that  the  possibility  of  the  tubes  being- 
strained  beyond  their  normal  capacity  is  a  contingency  that 
must  he  provided  for  by  the  method  and  manner  in  which 
they  are  mounted  in  the  boilers. 


Electric  Power  without  Wires. — Nikola  Tesla  promises 
commercial  schemes  for  wireless  electric  power  transmission. 
A  tower  will  be  erected  at  some  suitable  spot,  and  energy 
delivered  over  the  earth's  surface  at  one  hundred  million  volts, 
houses  being  provided  with  a  roof  terminal  for  receiving'  the 
waves.  The  power  transmitted  could  then  be  used  for  lighting 
vacuum  tubes  inside  the  house,  or  for  driving  small  motors.  The 
scheme,  if  practically  developed,  will  revolutioi;is9  present  methods 
of  supplying  electrical  energy. 
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NOTES  ON  NEWS. 


Power  Consumptiojj  of  Elevators. — The  New  York 
Edison  Couipaiiy,  in  a  recent  issue  of  its  admirable  little 
Bulletin,  gives  the  following  figures  taken  from  tests  of 
diiect-current  passenger  elevator  ino'tors  :  — 


No.  of  test. 

Liftio^ 
capacity. 

Speed  per 
minuce. 

Days  covered 
by  test. 

Average 
COD  sumption 
of  current  i)er 

car  mile. 

Lbs. 

Feet. 

K  w.  -hours. 

1 

1500 

175 

31 

2-2 

2 

1500 

175 

29 

1-07 

3 

2000 

225 

21 

1-54 

4 

2000 

225 

21 

1-77 

5 

2C00 

150 

21 

3-0 

C 

2000 

250 

SO 

3-12 

7 

1000 

250 

26 

2-14 

1000 

250 

30 

2-^1 

9 

1530 

230 

24 

2-97 

10 

2000 

250 

30 

3-38 

Successful  Run  of  an  Oil-burning  Steamship. — On  June 
10th  the  steamship  Nebraskan,  of  the  American-Hawaiian 
Steamship  Company,  arrived  in  San  P'ranscisco  from 
New  York,  after  a  successful  voyage.  The  supply  of  Texas 
residuum  oil  taken  on  board  a.t  New  York  lasted  for  the 
complete  voyage,  which  took  54  days.  The  following 
pai-ticulars  are  interesting,  and  show  that  considerable 
economy  can  be  gained  from  the  use  of  oil  fuel  even  on 
long  voyages :  — 

Distance  covered,  nautical  miles   1.3,1.35 

Drauglit,  mean,  leaving-    25  ft.  6  in. 

Drauglit,  mean,  arriving   22  ft. 

Displacement,  mean,  for  trip    8,576  tons 

R.P.M   73-39 

I.H.P.,   main   engines    2  010 

I.H.P.,  total    2,220 

Average  speed,  knots    l6'43 

Slip  of  propellers,  per  cent    15-2 

Ship  docked  previous  to  leaving. 

Oil,  Te.xas  residuum,  22^  B.  at  60deg.  Fall.,  total  bbl.. .9,6877 

Barrels  of  oil  per  hour    7-69 

Pounds  of  oil  per  I.H.P.  per  hour    1-12 

Miles  per  barrel  of  oil    1-36 

Air  pressure  at  fan    -g  to  '9  in. 

Air  pressure  at  blowers  ,   1'25  lb. 

Temperature  of  oil  in  heater   90  deg.  Fah. 

Temperature  at  base  of  stack   430  to  450 deg.  Fah. 

New  Type  of  Warehou.se  Construction.— In  connection 
with  the  extensive  improvements  now  being  carried  out  at 
New  Bridge  Station,  Newcastle,  one  of  the  most  interesting 
features  is  a  huge  goods  warehouse,  now  in  course  of 
erection,  designed  by  Mr.  William  Bell,  F.K.I.B.A.,  architect 
of  the  North-Eastern  Railway  Company.  It  is  entirely 
built  of  ferro-concrete,  on  the  Hennebique  patent  system. 
This  system  of  construction  consists  of  concrete  reinforced 
with  steel  bars.  The  dimensions  of  the  warehouse  are 
4.30  ft.  in  length,  180  ft.  in  width,  and  it  will  be  92  ft.  in 
height.  The  basement  is  to  be  used  as  a  low-level  and  the 
ground  floor  as  a  high-level  goods  station,  the  two  levels 
being  connected  by  wagon  hoists.  There  will  be 
six  sidings  on  the  ground  floor,  into  which  the  goods 
trains  will  be  run  for  loading  and  discharging.  As  each 
loaded  wagon  may  weigh  upwards  of  42  tons,  this  floor 
will  have  to  support  an  enormous  load  when  several  trains 
are  in  the  station  at  the  same  time.  Tlie  pillars  supporting 
this  floor  had  to  be  as  few  as  possible,  so  as  not  to  interfere 
with  the  heavy  traffic  in  the  low-level  station.  This 
rendered  very  large  spans  necessary  for  the  main  beams. 


Some  of  the  beams  in  this  building,  having  a  span  of  52  ft., 
are  to  be  tested  after  completion  under  a  superload  of 
400  tons,  and  each  of  the  main  pillars  has  to  support  over 
1,100  tons.  The  first  floor  will  be  used  for  storage  of 
goods.  The  second  floor  and  part  of  the  other  floors  are 
specially  set  apart  for  the  storage  of  flour.  The  roof  will 
be  flat.  For  tlie  handling  of  goods  the  most  modern  and 
ingenious  types  of  hoists,  travelling  cranes,  radial  cranes, 
and  jiggers  will  be  used,  and  in  this  respect  this  warehouse 
will  probably  be  more  completely  equipped  than  any  other 
in  the  United  Kingdom.  The  difficulties  experienced  in 
designing  a  structure  of  so  exceptional  a  character  were 
successfully  overcome  by  the  adoi^tion  of  ferro-ooncrete, 
with  the  additional  advantages  that  the  building  is  abso- 
lutely fire  proof,  and  most  economical. 


An  Electric  Travelling  Crane. — An  electric  travelling 
crane,  of  exceptionally-large  size  and  capacity,  has  lately 
been  built  by  the  Vulcan  Conqiany,  of  Stettin,  for  use  on 
the  construction  docks,  especially  for  transporting  armour 
plate  and  heavy  pieces  of  steel  from  the  mills  to  the 
vessels  in  erection  on  the  docks.  The  crane  measures 
175  ft.  long  and  22  ft.  wide,  and  is  supported  by  two  double 
pillars  of  steel  trellis  work,  spaced  85  ft.  apart.  The  pillars 
each  rest  upon  four  wheels,  and  run  upon  a  track  which 
passes  over  the  whole  length  of  the  docks.  Below  the  upper 
platform  of  the  crane  and  inside  the  framework  composing 
the  cross  bridge  circulates  the  cabin  or  car  of  the  crane 
proper,  which  is  6  ft.  wide,  and  contains  the  motor- 
operated  drums  which  give  the  hoist  and  the  lateral  move- 
ment of  the  crane,  besides  the  different  electrical  apparatus 
for  the  manoeuvre.  Two  motors  are  used  to  operate  the 
crane.  These  ai'e  of  the  three-phase  type,  and  work  at 
500  volts  and  1,440  revolutions  per  minute,  with  capacities 
of  11  and  4  H.P.  respectively.  Gearing  connects  the  motors 
with  the  drums.  An  overhead  line  runs  along  the  track, 
and  current  is  taken  by  a  short-arm  trolley,  which  is  fixed 
at  the  end  of  the  bridge.  The  crane  will  lift  28  tons 
within  the  space  of  85  ft.  between  the  pillars,  but  it  has 
been  tested  a.s  high  as  40  tons. 


The  Cros.s-Channel  Motor-boat  Race. — ^This  race,  which 
is  the  most  important  yet  held  for  motor  boats,  took  place 
on  August  8th,  under  the  auspices  of  the  French  Automo- 
bile Club.  There  Vv'ere  twentj^-one  starters,  of  which  only 
one  failed  to  arrive  at  the  other  side.  The  following  was 
the  order  in  which  the  boats  arrived  at  Dover,  the  times 
for  the  crossing  also  beino-  given:  — 


Racers. 


H.  M.  s. 

1.  Mercedes'               1  0    7  2-5 

2.  Napier  Mmor          1  5  25  2-5 

3.  P.  Elizal>eth            1  7  21 

i.  Titian  II                1  9  44 


s. 


H.  M. 

5.  Marsouim  II   1  34    7  1-5 

6.  Tretle  a  Quatre..    2  29  31 

7.  Marthe    2  42  23  1-5 


Chuiskhs. 


H.   M.  S. 

1.  Vasey   1  57  19 

2.  Le  Nogentais         2    3    7  3-5 

3.  Nomie    2  13  40  4-5 

4.  Luzy    2  13  59 

5.  Camila    2  26  56  2-5 


H.   M.  S. 

6.  Marcotte   2  28  0 

7.  Yullex   2  30  59 

8.  Jack   2  36    1  3-5 

9.  Admiral  Kruix..  2  49  41  2-5 
10.  Hammond    3    3  14 


FisHiNO  Boats. 


H.  M.  s. 

1.  Dalifol    2  54  8 

2.  Maurice.   3  13  5 


3.  L'Aurorea  . 


H.  M.  S. 

3  45  56 


Last  year  the  Canadian  Pacific  Eailway  applied  the  Schmidt 
steam  superheater  to  one  of  their  locomotives  and  proceeded  to 
carefully  watch  its  performance.  The  engine  was  kept  in  very 
hard  service  during  the  whole  of  the  terribly  severe  Canadian 
winter.  Tlic  officials  of  the  company  are  so  well  satisfied  with 
the  working  of  the  superheater  that  an  order  has  be?n  given  to 
put  it  upon  eighty  more  engines.  Tlie  only  difficulty  encountered 
with  the  superheater  was  the  lubricating  of  the  cylinders.  K 
pump  to  iniect  ordinary  cylinder  oil  mixed  with  Dixon  graphite 
ended  the  lubricator  difficulty. 
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AIR  COMPRESSORS  AND  BLOWING  ENGINES. 

By  C.  H.  Innes,  M.A. 
{Continued  from  page  122.) 

ISa.  Blad  Furnace  Blowing  Engine  constrncted  l>y  the 
Sachsischen  Maschinenfahril-,  Clumnii:. — The  leading  dimen- 
sions of  this  engine  are  : — 

Diametei-  of  each  steam  cylinder...  1,100  mm.  (4.3 '4  in.) 

Diameter  of  each  blowing  cylinder  2, .350  mm.  (92'6  in.) 

Stroke   '   1,800  mm.  (71 '9  in.) 

The  independent  condensing  engine,  placed  beneath  the 
floor,  has  the  following  leading  dimensions  : — 

Diameter  of  steam  cylinder   450  mm.  (17-75  in.) 

Air  pump  cylinder  diameter    550  mm.  (21-65  in.) 

Stroke    680  mm.  (26-8  in.) 


Fio.  23. 


The  boiler  pressure  is  60  lb.,  with  a  cut-off  at  12  per  cent 
of  the  stroke;  Ihe  discharge,  at  30  revolutions  per  minute, 
is  900  cubic  metres  or  31,700  cubic  feet  of  air  per  minute  of 
free  air,  which  is  delivered  at  a  pressure  of  y^ths  of  an 
atmosphere,  or  5-88  lb.  per  square  inch.    The  speed  can  be 


Fig  24. 

varied  between  16  and  38  revolutions  per  minute  by  a 
change  in  the  load  of  the  governor.  The  mechanical 
efficiency  was  found  to  be  86  per  cent,  and  the  pressure  0-46 
of  an  atmosphere  at  35  revolutions  per  minute,  at  which 
speed  the  engine  ran  vei-y  quietly. 

Figs.  23,  24,  25,  26,  and  27,  for  which  we  are  indebted  to 
the  makers,  are  a  sectional  elevation  of  the  blowing  cylinder  ; 
a  sectional  plan  of  the  same  ;  a  transverse  section  through 


the  valve  chest,  showing  the  delivery  valves,  the  suction 
passages,  and  the  throttle  valve,  by  means  of  which  the 
cylinder  may  be  cut  off  from'  the  pressure  pipes ;  an  end 
view,  looking  from  the  steam  cylinders;  and  an  elevation, 
partly  in  section,  of  the  whole  engine. 


Fig.  25. 


As  shown  in  fig.  25,  one-third  of  the  area  of  the  cylinder 
end  contains  the  delivery  valves,  and  two-thirds  the  suction. 
They  are  all  of  leather,  each  is  fastened  in  the  middle  by 
three  screws,  and  each  covers  6  or  10  passages  ;  there  are  24 
suction  valves  at  each  end  and  12  delivery.    The  two  upper 


Fig.  26. 


sections  are,  of  course,  separated  by  ribs  from 
and  the  area  of  the  discharge  valves  is  one-eig 
cylinder,  while  that  of  the  suction  is  one-fifth 
Fig.  23  shows  that  the  engine  is  supported 
shaped  castings,  through  which  the  air  flows 


the  four  lower, 
hth  that  of  the 

by  two  funnel- 
from  a  passage 
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in  the  foundation,  so  that  the  air  may  reach  the  engine  as 
cool  as  possible.  We  may  note  here  that  this  does  not 
influence  the  work  per  stroke,  which  depends  on  the  volume 
of  air  drawn  in,  but  it  directly  affects  the  weight  of  air 


committees.  The  experiments  have  also  demonstrated  that  the 
temperature  of  the  hottest  part  of  tlie  coils,  taken  by  thermo 
junction,  is  no  more  than  25  deg.  Cen.  iu  excess  of  the  mean 
temperature  of  the  coil,  taken  by  nee  in  resistance. 

The  question  of  settling  the  standard  electrical  pressures  did 


Fio.  27. 


delivered,  which  is,  of  course,  of  imp  )rtauce  in  a  blowing 
engine.  The  speed  of  the  engine  is  controlled  by  varying 
the  expansion,  the  valves,  of  which  there  are  four,  being 
driven  by  eccentrics  on  a  pair  of  side  shafts. 

(To  he  continued.) 


BRITISH 


STANDARDS  FOR 
MACHINERY. 


ELECTRICAL 


Inteuim  report  issued  by  the  Engineering  Standards  Committee, 
supported  by  the  Institution  of  Civil  Engineers,  the  Institution  of 
Mechanical  Engineers,  the  Institution  of  Naval  Architects,  the  Iron 
and  Steel  Institute,  and  the  Institution  of  Electrical  Engineers. 


In  publishing  the  interim  report  of  the  sub-committee  on 
generators,  motors,  and  transformers  it  will  be  as  well  to  draw 
attention  to  some  of  tlie  important  points  which  have  arisen 
in  carrying  out  the  work  entrusted  to  the  sub-committee  by  the 
electrical  plant  committee.  The  sub-committee  on  generators, 
motors,  and  transformers  was  appointed  at  a  meeting  of  the 
electrical  plant  committee  on  December  18th,  1902,  ajid  con- 
tirined  by  the  main  committee  on  February  13th,  1903.  This 
interim  report  was  approved  by  the  main  committee  at  their  meet- 
ing 071  July  26th,  1904. 

At  the  earlier  meetings  it  was  decided  that  no  attempt  should 
be  made  to  prescribe  standard  dimensions  or  shapes  whicli  might 
hamjjcr  further  development  in  design,  but  to  confine  the  recom- 
mendations of  the  sub-committee  to  such  points  as  would  ensure 
uniformity  in  nomenclature,  outputs,  and  test  conditions.  The 
recommendations  which  the  committee  have  arrived  at  with  refer- 
ence to  standard  pressures,  frequencies,  outputs,  and  speeds  were 
prepared  after  the  views  of  both  users  and  manufacturers  had 
been  very  carefully  considered. 

Before  standard  test  conditions  can  be  laid  down,  the  safe  limit 
of  temperature  at  which  electrical  machinery  can  be  allowed  to 
work  for  lengthened  periods  of  time  has,  of  course,  to  be  deter- 
mined. A  sub-committee  under  the  chairmanship  of  Dr.  Glaze- 
brook  was,  therefore,  formed  to  experimentally  investigate  this 
matter  at  the  National  Physical  Laboratory,  supplemented  by 
tests  at  the  works  of  those  manufacturers  who  were  willing  to 
assist.  The  points  to  be  investigated  were  the  following:  (1) 
The  maximum  temperature  to  which  the  insulating  materials  at 
present  used  in  the  manufacture  of  electrical  apparatus  could 
be  exposed  for  lengthened  periods  of  time  without  electrical  or 
mechanical  deterioration.  (2)  The  permissible  rise  in  1>em- 
perature  deduced  from  these  experiments.  (3)  The  relation 
between  the  mean  temperature  of  any  coil  obtained  by  measure- 
ment of  rise  in  resistance  and  the  maximum  temperature  at  the 
hottest  portion  of  the  same  coil. 

In  addition  to  these  experiments,  some  of  the  coils  which  were 
tested  singly  at  the  National  Physical  Laboratory  were  subjected 
to  a  second  series  of  tests  when  mounted  on  the  machines  for  which 
they  were  intended,  at  the  maker's  works.  The  reports  of  this 
experimental  work  are  likely  to  be  of  very  great  interest  and 
value  to  the  electrical  industry  at  large,  and  the  committee  hope 
to  publish  them  in  full  at  an  early  date.  It  will  be  of  interest 
to  designers  to  note  that  the  experimental  work  has  made 
sufficient  progress  to  indicate  with  considerable  certainty  that 
the  temperature  limits  ultimately  to  be  recommended  by  this 
sub-committee  are  likely  to  be  more  liberal  than  those  laid  down 
by  either  the  American  or  German  electrical  standardisation 
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not  meet  witn  as  much  difficulty  as  was  anticipated.  Care  was 
taken  to  select  those  standard  pressures  which,  with  the  allowable 
variation  of  10  per  cent  on  either  side,  would  enable  nearly  all 
the  pressures  at  present  existing  to  be  served  by  the  proposed 
standard  machines.  These  standard  pressures  have  now  been 
fixed,  and  it  is  hoped  that  in  all  future  work  they  will  be 
universally  adopted  by  engineers  who  are  advising  power  com- 
panies, corjDorations,  supply  companies,  and  others  engaged  in 
the  distribution  of  electrical  energy,  so  that  in  these  cases  the 
permissible  variations  will  gradually  cease  to  be  necessary. 

The  standard  frequencies  proved  to  be  a  debatable  matter,  and 
after  several  circular  letters  had  been  addressed  to,  and  replies 
received  from,  both  users  and  makers,  it  was  deemed  advisable 
to  convene  a  conference,  so  that  the  matter  might  be  thoroughly 
discussed.  This  conference  was  held  early  in  January,  and  the 
advisability  of  adopting  two  or  three  standard  frequencies  was 
fully  considered,  especially  from  the  point  of  view  of  the  future 
developments  in  power  schemes.  Strong  evidence  was  brought 
forward  in  favour  of  standardising  one  frequency  only,  and  the 
sub-committee  after  due  consideration  decided  to  recommend  50 
periods  per  second  as  the  standard  frequency,  placing  25  periods 
per  second  in  a  secondary  category. 

The  ([uestion  of  recommending  standard  lists  of  motor  sijeeds, 
which  appeared  so  desirable  from  the  users'  point  of  view,  was 
found  to  be  an  extremely  difficult  one.  The  sub-committee  felt 
that  they  could  not  materially  assist  manufacturers  in  reducing 
the  number  of  patterns  to  be  kept  in  stock,  if  a  greater  number 
of  speeds  were  retained  than  those  recommended  in  the  standard 
lists.  Happily,  one  list  of  speeds,  namely,  that  for  prime  movers, 
was  practically  fixed  for  the  committee  by  the  conditions  of  the 
frequency  and  the  ntimber  of  the  poles  in  the  alternators,  so  that 
the  committee  decided  to  put  forward  this  one  list  of  speeds  for 
the  whole  of  the  direct-coupled  machinery  of  both  classes.  The 
sub-cemmittee  on  generators,  motors,  and  transformers  are 
indebted  to  the  transformer  sub-committee  for  the  recom- 
mendations with  reference  to  alternating-current  generators. 

They  have  still  under  consideration  the  very  important  sub- 
jects of  the  standardisation  of  transformers,  test  conditions,  and 
permissible  variations  from  the  adopted  standards,  and  tho  com- 
plete report  cannot  be  published  until  such  time  as  these  investi- 
gations are  concluded.  The  committee,  however,  feel  that  the 
interests  of  the  electrical  profession  will  best  be  served  oy  the 
early  publication  of  a  portion  of  the  information  which  will 
ultimately  be  embodied  in  the  report  when  complete. 

R.  E.  B.  Crompton, 
Chairman  of  Sub-committee  on  Generators,  Motors, 
and  Transformers. 

The  following  is  a  list  of  the  members  of  the  sub-committees, 
by  whom  the  standards  for  generators,  motors,  and  transformers 
are  being  drawn  up:  — 

SUB-COMMITTEE   ON   GENEEATORS,   MOTORS,  AND 
TRANSFORMERS. 

Colonel  R.  E.  B.  Ceompton,  C.B. 

Commander  H.  W.  Bichmond,  R.N.  "| 

C.  H.  WouDlNOHAM,  Esq.  V  Jiepresentiny  the  Admiralty. 

L.  J.  Steele.  Esq.  j 

Cor  ONEL  H.  C.  L.  HoLDEN,  R.A.        )  r>  ,■      ,i         .  /-iav, 

^  A    rr  r^  n  i'         I  Rcprcsentin'  the  War  Umcc. 

Captain  A.  H.  Dumaresq,  W.h.        \     ^  ' 

.  Ti  T-i  ( Reprcscntinq     the  Crown 

Lewellyn  Pheece  Esq.,  |  ^^^^^^ 

Dr.  R.  T.  Glazebrook.  )  Represenlin.j   the  National 

(     Fhysical  Laboraiory. 
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B.  H.  AxTiLL,  Ksi;. 
W.  B.  EssoN,  Ks(2 


^  Kiimin'xted  by  the  Eltrtrical 
\     linijinccrin'j  Plant  Mann- 
(     factiirers  Assuciation 
Captajn  H.  R.  Sankkv,  U.E  (Ret.) 
A.  C.  KBt)UALi.,  Esi;. 
S.  Z.  UE  Eerkanti,  Est). 
RoBEiiT  Hammond,  Esy. 
\V.  H.  Patl'HEcl,  Escj. 
Charles  P.  Si'akkes,  Esi;. 

SUB-COMMITTEE  ON  TRANSFORMERS. 

Chahles  p.  Si'auks,  Esq.  (Chairman ). 

Colonel  R.  E.  B.  Ckomi'TON,  C.B.  (ex-officio). 

A.  F.  Behhy,  Esq. 

A.  C.  Ebohall,  Esq. 

W.  B.  EssoN,  Esq. 

W.  M.  McCoNAHEY,  Esq. 

H.  S.  Meveh,  Esq. 
Leslie  vS.  Robertson,  M.lust.C.E.  ( Hecreturi/). 
C.  le  Maisthe,  A.M.lnst.E  E.  (Electrical  Assistant  Secretary). 

PRESSURES  AND  FREQUENCIES. 
The  toUowing  are  the  resolutions  with  ret'ersnue  to  British 
standard  pressures  and  frequencies;  — 

1.  Resolved  that  the  standard  low  pressures  for  direct  and 
alternating  current  work,  measured  at  the  terminals  of  the 
consumer,  be  110,  220,  440,  500  volts. 

Though  not  included  in  the  above  standard  pressures,  380 
volts  shall  be  considered  as  the  recognised  pressure  to  be  main- 
tained between  the  principal  conductors  in  a  three-phase  system 
with  neutral  wire,  the  2Ji'essure  then  being  220  volts  between 
the  three  conductors  and  the  neutral. 

2.  Resolved  that  the  standard  high  pressures  for  alternating- 
current  work,  measured  at  the  terminals  of  the  generator,  be 
2,200,  3,300,  6,600,  11,000  volts. 

3.  Resolved  that  the  standard  primary  pressures  for  alternating- 
current  transformer  work,  measured  at  the  primary  terminals 
of  the  transformer,  be  2,000,  3,000,  0,000,  10,000  volts. 

4.  Resolved  that  the  standard  secondary  pressures  for  alter- 
nating current  transformer  work,  measured  at  the  secondary 
terminals  of  tlie  transformer,  be  115,  230,  460,  525  voits  at  no  load. 

5.  Resolved  that  the  standard  direct-current  pre.ssure  for  tram- 
way work,  measured  at  the  terminals  of  the  motor,  lie  500  volts. 

6.  Resolved  that  the  standard  fiequency  for  a  vornuting-currcnt 
work  be  50  periods  per  second. 

But  where  the  circumstances  of  the  case  demand  a  lower 
frequency,  a  standa.rd  of  25  periods  per  second  shall  be  adopted. 

N.B. — The  above  standard  pressures  are  subject  to  a  per- 
missible variation  of  10  per  cent  on  either  side,  as  explained  in 
the  introduction. 

RATING  OF  GENERATORS  AND  MOTORS. 
(Except  for  Teaction  Motors.) 

1.  Two  ratings  shall  be  recognised  by  the  British  Engineering 
Standards  Committee :  (A)  Continuous  working.  (15)  Inter- 
mittent working. 

(A)  The  output  of  generators  and  motors  for  continuous  work- 
ing shall  be  defined  as  the  output  at  which  they  can  work  con- 
tinuously for  six  hours  and  conform  to  the  prescribed  tests. 

(B)  The  output  of  motors  for  intermittent  working  shall  be 
defined  as  the  output  at  which  they  can  work  for  one  hour  and 
conform  to  the  prescribed  tests. 

N.B. — The  duration  of  test  for  niachir.es  above  250  k.w.  is 
still  under  consideration. 

2.  Every  generator  and  motor  shall  carry,  in  a  conspicuous 
position,  a  name  plate  giving  the  output  and  other  particulars 
enumerated  below.  In  the  absence  of  any  statement  to  the 
contrary,  the  output  given  shall  always  be  understood  to  mean 
the  output  for  continuous  working  under  rating  (A).  Name 
plates  for  machines  under  class  (B)  shall  bear  the  word 
"  intermitteint." 

3.  The  output  and  full-load  speed  marked  on  the  name  plate 
shall  be  those  taken  when  the  machine  is  at  its  normal  working 
temperature,  as  determined  at  the  close  of  the  test  run  referred 
to  above. 

4.  All  generators  shall  have  their  outputs  stated  in  kilowatts 
(K.W.).    All  motors  shall  have  their  outputs  stated  in  B.H.P 

5.  The  following  information  shall  be  given  on  the  nama 
plates :  — 

'Dh-ect  current.    K.W.  Volts. 


Generators. 


^  Alternating 
current. 


K.W. 


Volts. 


Fulllo.td.  )  Volts.  ; 
E.\citation.  J  Amps.  ; 
D.C.  (Continuous  working)  B.H.T. 
1>.C.  (iQtermittent  working)  B.U.P. 


Amps, 
Amps. 

Frequency. 


Motors. 


'A.C.  (Continuous  working) 


(Intermittent) 
B.H.P. 


Volts. 
Volts 


Volts. 
Frequency. 


A.C.  (Intermittent  working)        B.H.P.  Volts. 

(Intermittent)  Frequeucj-. 


H.P.M. 

Power 
Factor. 

B.P.M. 

R.P.M. 
E.P.M. 


R.P.M. 
Power 
F.ictor. 
R.P.M. 
Power 
Factor. 


The  above  applies  to  combined  machines,  such  as  motor 
generators,  boosters,  rotary  converters,  which  shall  have  name 
plates  giving  information  applying  both  to  input  and  output. 

DIRECT-CURRENT  GEINERATORS. 
6.  The  list  numbers  represent  the  K.W.  which  the  machine  car 
work  at  when  continuously  as  a  generator.    List  numbers  and 
sjjeeds  of  direct-current  generator's  (up  to  100  k.w.)  :  • — 


List  No. 

Standard 

motor 
carcase. 

K.P.M. 

List  No. 

standard 
motor 
carcase. 

R  P.M. 

G 

7i 

1075 

32 

40 

750 

S 

10 

1000 

40 

50 

675 

12 

15 

000 

60 

75 

025 

l(i 

20 

s.:.o 

SO 

100 

575 

24 

30 

800 

100 

500 

British  standard  generators  of  100  k.w.  and  above,  whether  for 
direct  or  alternating  current  work,  shall  conform  to  the  follow- 
ing list  of  sizes  and  speeds  recommended  for  generators  to  be 
directly  coupled  to  steam  or  gas  engines. 


Revolutions  ijer  Minute. 


IV.  *v . 

Slow. 

MediUDO. 

High. 

100 

250 

500 

150 

250 

428 

200 

250 

375 

2.jU 

* 

250 

375 

300 

04 

214 

375 

400 

91 

214 

375 

60« 

83 

214 

300 

750 

S3 

ISS 

250 

1000 

S3 

188 

250  ,,.-'■'1', 

N.B. — Tlie  "  slow"  speeds  in  the  above  table  are  tentative. 

ALTERNATING-CURRENT  GENERATORS. 

7.  British  standard  alternators  of  any  tyj)e,  in  addition  to 
the  recj^uirements  laid  down  in  previous  clauses,  in  so  far  as  the 
latter  a2Ji)ly,  shall  conform  to  the  following  regulations:  — 

{a)  They  shall  give  an  E.M.F.  curve  which,  under  all 
working  conditions,  shall  be  as  nearly  as  possible  a  sine 
wave. 

(6)  For  exciting  the  field  magnets  the  standard  pressures 
shall  be  65,  110,  or  220  volts. 

(c)  The  term  "  alternator  "  shall  not  include  an  '"  exciter." 
The  latter,  when  necessary,  shall  be  separately  specified  and 
subject  to  the  regulations  for  standard  direct-current 
generators. 

(f/)  The  regulation  of  an  alternator  shall  be  defined  as 
the  difference  between  the  rated  full-load  pressure  and  the  no- 
load  pressure  with  the  isame  S25eed  and  excitation.  This 
diftcroncc  expressed  as  a  percentage  of  the  rated  fuU-load 
pressure  shall  be  termed  the  percentage  "  pressure  rise  "  of 
the  alternator. 

(p)  They  shall  not  have  a  greater  percentage  pressure 
rise  than  six  per  cent  (6  per  cent)  on  a  non-inductive  load 
and  twenty  per  cent  (20  jjer  cent)  on  an  inductive  load,  the 
latter  being  here  considered  as  one  having  a  power  factor  of 
0  8.  This  pressure  rise  may  be  tested  on  a  non-inductive  or 
inductive  load  according  to  the  requirements  of  the  specifi- 
cation. The  figures  in  (B)  and  (D)  shall  not  apply  to  com- 
pounded alternators. 

MOTORS. 

8.  All  motors  for  the  purposes  of  tests  shall  be  rated  under  the 
following  classes:  — 

1.  Open. 

2.  Protected. 

3.  Ventilated. 

4.  Totally  enclosed. 

1  and  4  require  no  definition. 

2.  A  q^rotcctccl  motor  is  defined  as  a  motor  in  which  the 
armature,  field  coils,  and  other  live  parts  are  protected 
mechanically  from  accidental  or  careless  contact,  so  as  not  to 
materially  interfere  with  ventilation. 
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a.  A  centiluled  motor  is  defined  as  a  motor  in  which,  while 
ventilation  is  provided  for,  access  to  the  armature,  field  coils, 
and  other  live  parts  is  only  to  be  obtained  by  opening  a  door 
in,  or  removing  a  jwrtion  of  the  enclosing  case. 
N.B. — An  alternating-current  motor,  class  (3),  in  which  the  slip 
rings  are  outside  the  protection,  shall  be  considered  as  coming 
under  class  (2). 

LISTS  OF  MOTORS. 
SJ.  The  list  numbers  represent  the  B.H.P.  which  the  machine 
can  work  at  when  running  continuously  as  a  motor,  at  the 
standard  pressure  of  220  volts,  up  to  and  including  two  (2) 
B.H.P.,  and  above  that  size,  at  the  standard  pressure  of  440 
volts. 

10.  The  following  are  the  list  numbers  of  British  standard 
sizes  of  motors:  — 

List  numbers  (direct  current),  i,  h  1,  2,  .3,  5,  7^,  10,  15,  20, 
30,  40,  50,  75,  100. 

List  numbers  (single  phase),  50  periods,  1,  2,  3,  5,  7i,  7kA,  10, 
10a,  15,  20,  25. 

List  numbers  (two  and  three  phase),  50  periods,  1,  2,  3,  5,  7^, 
7ia,  10,  10a,  15,  20,  25,  30,  40,  50,  50a,  75,  100. 

11.  List  nujnbers  and  speeds  of  motors  (np  to  B.H.P.). 


Direct-current  Motors. 


List  No, 

R.P.M. 
at  full  load.  ' 

1 

List  No. 

R.P.M. 

at  fall  load. 

List  No. 

R.P.M. 
at  full  load. 

i 

h 
1 

1 

2 

3 

1,600 
1,400 

1,400  I 
1,100  i 
1,100 

5 

10 
15 

20 

1,000 
1,000 

000 

850 

800  1 

30 
40 
50 
75 
100 

750 
700 
050 
600 
550 

ALTEENATING-CUREENT   INDUCTION  MOTORS. 
SiKGLE  Phase,  50  Periods 

List  No. 

R.P.M. 
at  no  load. 

List  No. 
7i 

10 
10a 

R.M.P.  1 

at  no  load. 

L500 
1,000 
l,50O 
1,000 

List  No. 

R.P.M. 
at  no  load. 

: 

2 
3 
5 

1,500 
1,500 
1,500 
1,500 

15 
■20 
25 

1,000 
1,000 
750 

Two  AND  Three  Phase,  50  Periods. 

List  No. 

R.P.M. 

at  no  load. 

List  No. 

1 

R.P.M. 

at  no  load. 

List  No. 

40 
50 
50a 
75 
100 

R.M.P. 

at  110  load. 

1 
2 

5 

1,500       '  10 

I 

1,000  10a 
1,500  15 
1,500  20 
1,500        1  25 
j       1,000  30 

1,500 
1,000 
1,000 
1,000 
750 
750 

750 
750 
600 
600 
500 

The  figures  referring  to  a.c.  motors  give  the  no-load  or  syn- 
chronous speeds;  allowance  siiould,  therefore,  be  made  for  a 
reduction  in  speed  at  full  load  of  from  about  seven  and  a  half 
per  cent  (7,V  per  cent)  in  the  smallest  motors  to  two  and  a  half 
per  cent  (2^  per  cent)  in  the  largest  motors. 


The  New  Battleships. — The  battleships  of  the  Lord  Nelson 
type  which  are  to  be  built  for  the  British  navy,  besides  being  the 
largest  and  heaviest  war  vessels  ever  built,  will  reach  the  limit  in 
width  whicli  can  be  dealt  with  under  present  circumstances  by  at 
anyrate  two  of  the  great  shipbuilding  firms  of  the  eountryj 
Armstrong,  Whitworth,  and  Company,  on  the  Tyne,  and  Vickers, 
Sons,  and  Maxim  at  Barrow.  At  both  these  yards  the  width  of 
the  bridges  under  which  war  vessels  have  to  pass  when  launched 
is  80  ft.  The  Lord  Nelson  type  will  have  a  beam  of  79  ft.  6  in., 
which  compares  with  78  ft.  of  the  King  Edward  VII.,  but  they 
will  be  15  ft.  shorter  than  that  class,  being  410  ft.  long  against 
425  ft.  The  speed  of  the  new  ships  will  be  18  knots  an  hour,  half 
a  knot  slower  than  the  King  Edward  VII. 


SOLID-DIE    AUTOMATIC  BOLT-THREADING 
MACHINES. 

By  Emile  Guakini. 

The  solid-die  automatic  threading  niacliine  illustrated  and 
described  hereafter  is  the  latest  piioduction  of  the  Webster 
and  Perks  Cool  CouiiJany,  Springfield,  Ohio,  and  is  said 
to  have  no  equal  for  simplicity  of  construction,  accuracy 
of  work,  and  capacity. 

The  simplicity  of  construction  and  convenient  arrange- 
ment for  attaching  special  fixtures  for  either  threading  or 
tapping  special  parts,  and  the  fact  that  each  spindle  of 
tliese  machines  is  an  independent  threader  of  itself,  and 
that  each  spindle  has  a  positive  and  automatic  reverse 
motion,  always  to  within  one  quarter  of  a  revolution  of 
the  spindle,  adapts  them  to  the  greatest  variety  of  work, 
which,  together  with  the  completeness  of  their  appoint- 
ments, makes  them  amongSt  the  foremost  threading  and 
sitecial  tapping  machines. 

The  single-spindle  solid-die  automatic  threading  machine 
will  thread  bicycle  spokes  or  rods  up  to  ^/is  in.  inclusive. 
It  has  automatic  closing  and  opening  vice  for  holding- 
stock,  and  may  be  adjusted  for  cutting  any  length  of  thread. 
It  will  thread  5,000  spokes  per  day  of  10  hours.  The 
appurtenances  are :  Rotary  oil  pump,  on©  countershaft 
with  8  in.  driving,  14  in.  backing  off,  and  6  in.  tight  and 
loose  pulleys,  and  two  round  adjustaljle  solid  dies.  The 
[irincipal  specifications  are:  Floor  space,  18  in.  by  18  in. ; 
net  weight,  229  lb.  :  cubic  feet,  19. 

The  two-spindle  rapid  direct-belted  type  will  thread  ^  in. 
to  h  in.  inclusive,  either  right  or  left  hand.  Each  spindle 
is  an  independent  threader,  driven  by  an  independent 
countershaft.  The  capacity  is  of  9,000'  ^  in.  bolts  per  day 
of  10  hours.      The  specifications  are  :  Floor  space,  38  in. 


by  Hill.;  net  weight,  1,3001b.;  cubic  feet,  19.  The 
apiiurtenances  are :  Rotary  oil  pump,  two  countershafts 
with  Tin.  driving,  14  in.  backing  off,  and  10' in.  tight  and 
loose  pulleys,  oil  tank,  strainers,  drip  pan,  and  two  each  of 
^  in.,  7i6  in.,  §  in.,  in.  solid  dies,  bolt  holders,  and  round 
stock  holders. 

The  two-spindle  geared  solid-die  maclune  will  thread  from 
1^  in.  to  Ijin.  inclusive,  either  right  or  left  hand,  and  is 
driven  by  one  countershaft.  Each  spindle  is  independent 
and  geared  3i  to  1,  or  6^  to  1.  The  floor  space  is  32  in. 
by  64  in.,  the  net  weight  1,6001b.,  the  cubic  feet  78. 
Rotary  oil  pump,  one  countershaft  with  10  in.  driving, 
20  in.  backing  off,  and  12  in.  tight  and  loose  pulleys,  oil 
tank,  strainers,  drip  pan,  and  two  each  of  J  in.,  ^/is  in., 
§  in.,  Viein.,  i  in.,  fin.,  fin.,  ^  in.,  and  1  in.  solid  dies, 
bolt  holders,  and  round  stock  holders  are  the  appurtenances. 

The  four-spindle  geared  solid-die  machine  will  thread 
from  Jin.  to  IJin.  inclusive,  either  right  or  left  hand,  and 
is  driven  by  two  countershafts,  one  to  each  two  spindles. 
Each  spindle  is  independent,  and  geared  34  to  1,  5y-  to  1, 
or  6|  to  1.  The  floor  space  is  54  in.  by  64  in.,  net  weight 
3,0001b.,  cubic  feet  115.  Appurtenances  are  as  on  the 
]n-eceding  machine. 

The  several  spindles  of  the  six-spindle  type  are  also 
independent  threaders  of  themselves,  being  driven  by  three 
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countershafts,  and  independently  geared  for  running  at  the 
niaxiniuni  speeds  permitted  by  the  sizes  intended  to  be 
threaded  upon  the  same,  and  the  gearing  is  proportioned 
for  ])roducing  the  greatest  output  of  .any  particular  size. 
All  the  spindles  are  geared  to  the  best  advantage  for  cutting 
any  one  size  to  which  one  may  desire  to  apply  it,  or  with 
one  or  more  spindles  geared  for  cutting  g  in.  or  smaller, 
one  or  more  for  cutting  1  in.  or  smaller,  or  one  or  more 
for  cutting  IJin.  or  smaller,  etc.  Any  kind,  style,  or 
shape  of  bolt,  stud,  or  other  special  piece  within  the 
capacity  of  the  machine  may  be  threaded,  since  it  is 
equipped  with  suitable  fixtures  for  holding  the  same.  Each 
spindle  is  provided  with  an  independent  oil  feed,  which 
feed  is  supplied  with  a  stop  cock,  thus  enabling  one  to 
shut  off  flow  of  oil  at  any  spindle  at  will.  Appurtenances 
as  above.  The  floor  space  is  76  in.  by  64  in.,  the  net 
weight  4,0001b.,  the  cubic  feet  130. 


MAKING    MASTER  CAMS. 

By  E.  E.  Flanders. 

The  method  of  originating  master  (cylindrical)  cams  which 
is  descrilied  in  the  following  paragraphs  has  been  used 
successfully  in  a  shop  where  a  considerable  amount  of  this 
work  is  done. 

A  development  of  the  cam  at  the  surface  of  the  cylinder 
is  provided  by  the  draughtsman.  If  the  cam  is  smaller  than 
21  in.  or  Sin.  diameter,  or  has  unusually  stee])  pitches  in 


Fig.  1. 

its  make  up,  the  development  had  best  be  laid  out  for  a 
diameter  two  or  three  times  larger  than  that  of  the  desired 
cam. 

Suppose  it  is  desired  to  make  a  master  for  the  cam 
shown  in  fig.  1.  The  first  step  is  to  make  a  template  to 
match  the  development  shown  in  the  drawing.  This  tem- 
plate may  be  made  of  mild  steel,  of  a  thickness  depending 
upon  the  diameter  to  which  it  is  to  be  bent,  as  described 
later.  It  may  be  fitted  to  the  drawing  with  cold  chisel 
and  file,  or,  if  considerable  accuracy  is  desired  in  the  throw, 


FiCJ.  2. 

the  temj)late  may  be  lield  in  tlie  milling  machine  vice,  and 
the  straight  surfaces  finished  to  the  graduations.  This 
template,  shown  in  fig.  2,  is  made  for  one  side  of  the 
cam  groove  only. 

The  next  step  is  to  turn  up  a  piece  of  steel  or  cast  iron, 
as  shown  at  B,  fig.  3,  to  such  a  diameter  thtit  when  the 


template  A  is  wrapped  around  it  as  shown  the  ends  will 
just  barely  meet.  This  diameter  is  about  the  thickness  of 
the  plate  less  than  the  diameter  to  which  the  development 
was  laid  out,  but  it  had  best  be  left  a  little  larger  and 
then  fitted.  The  plate  is  now  clasped  around  the  body, 
with  the  back  edge  pushed  close  up  against  the  shoulder 
to  ensure  proper  alignment  of  the  working  surfjice  of  the 
cam.  If  any  difficulty  is  experienced  in  this  wrapping 
process,  a  circular  strap  may  be  bent  up  with  projecting 
ends,  as  shown  in  dotted  lines  at  C.  With  the  aid  of  a 
clamp  D  the  template  may  be  stretched  around  smoothly. 


COMPLETED  FORMER. 


Fio.  3. 

The  template  and  the  bod}'  may  now  be  drilled  and  tapped 
for  screws  as  shown,  and  for  dowels  as  well  if  found 
necessary. 

Scribe  tlie  contour  of  the  cam  on  to  the  body  B,  remove 
the  template,  place  the  body  on  an  arbor  in  the  index  centres 
of  the  milling  machine,  and  take  away  the  stock  for  about 

in.  deep  or  so  for  one-sixteenth  back  of  the  scribed  line. 
This,  as  shown  in  fig.  3,  is  for  the  purpose  of  providing  a 
clearance  underneath  the  working  edge  of  the  template. 
The  ten)plate  may  now  be  placed  in  position  on  the  body 
once  more,  and  fastened  there.  The  rig  is  now  ready  for 
use  as  a  former  for  making  a  master  cam. 

Fig.  4  shows  a  milling  machine  arranged  for  cam  cutting. 
E  is  a  casting  made  to  grip  the  finished  face  of  the  column, 
and  carrying  an  adjustable  block  F.    Cam  roll  G  is  pivoted 


Fio.  4. 

on  a  post,  which  is  adjustable  in  and  out  in  block  F.  Our 
former  H,  and  master  cam  blank  I,  are  mounted  as  shown 
on  an  arbor  in  the  index  centres.  By  working  the  index 
worm  crank  and  the  longitudinal  feed  crank  together,  roll 
G  may  be  made  to  follow  the  outlme  of  former  H  in  such 
a  fashion  that  the  end  mill  will  cut  the  desired  groove  in 
cam  blank  I.  A  slightly-smaller  mill  may  be  used  for  a 
roughing  cut,  but  it  goes  without  saying  that  the  roll 
and  the  finishing  mill  must  be  of  about  the  same  size  if  a 
true  copy  of  the  template  is  desired.  It  will  be  found 
easier  to  follow  the  outline  with  the  roll  if  the  steeper 
curves  are  traced  down  rather  than  up. 

A  fairly-decent  cam-cutting  machine  for  making  copies 
of  the  master  cam  I  may  be  improvised  by  using  the 
attachment  E,  F,  G  in  a  rack-fe^d  machine.  It  might  also 
be  feasible  to  connect  the  index  worm  with  the  telescopic- 
feed  shaft,  so  as  to  give  a  power  feed  to  the  contrivance. 
To  ensure  accurate  cams,  the  arrang-ement  for  holdino-  the 
tool  must  be  made  stiff  enough  to  move  the  table  without 
much  spring,  or  the  table  must  be  weighted,  so  as  to  bring 
the  pressure  of  the  roll  constantly  against  one  face  of  the 
master  cam. — Machinery. 
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BOILER-MAKERS'   HYDRAULIC  MACHINERY. 

V. — Flanging  Machines — continued. 

Continuing  our  details  for  the  machine  illustrated  in  the 
last  article,  fig.  15  shows  the  cylinders,  rams,  and  draw- 
back in  section.  These  are  sufficiently  clear,  and  require 
little  further  remark.  The  pressure  inlets  are  Ig  in. 
diameter,  and  are  taken  in  at  the  top,  but  when  the  draw- 
back cylinder  is  placed  horizontally,  these  can  be  more 
conveniently  taken  in  at  the  side.  The  ends  of  the  main 
ranis  are  18  in.  square,  and  this  allows  of  four  1  in.  bolts 
being  used  to  hold  the  dies  on. 

Tlie  drawback  ram  and  the  cross  piece  for  carrying  the 
puller's  form  one  steel  casting,  and  this  is  shown  at  right 
angles  to  its  proper  position  in  fig.   15.       To  find  the 


Letting  d  represent  the  diameter  of  the  cross  piece  at  A, 
we  have — 

(ZV    TT  X  d^  X  4 


moment  of  resistance  of  section  =- 


■6-1 


and  this  must  be  equal  to  the  bending  moment  on  the 
section.    Or — 


32 

,3  ^  7jW5  X  32 

W    X  \ 

I  =  5-75  in. 


=  74-75; 

=  190-4  in.  ; 


The  drawback  chains  are  fi.xed  on  to  the  eye  bolts  on 
tlie  end  of  one  ram,  carried  round  the  pulleys,  and  tlien 


diameter  of  the  cross  piece  at  A,  the  point  where  the 
greatest  bending  moment  occurs,  we  proceed  as  follows:  — 
Load  on  each  pulley 

area  5  diameter  x  1500      19-6  x  1500 


2  X  2240 


2  X  2240 


=  6 '5  torn-'. 


The  bending  moment  at  A  =  6'5  x  distance  from  centre  of 
pulley  to  A  =  6  5  x  ITS  =  74'75  inch-tons.  The  moment 
of  resistance  of  a  round,  section  to  bending  is  given  by 
the  formula — 

TT  <l\f 

32  ' 

f  being  the  safe  working  stress  of  the  material  in  tension 
or  compression,  care  to  be  taken  that  the  lower  of  these 
two  values  to  be  used. ,  In  our  case  f  will  be  the  safe 
tensile  strength  of  the  material,  because  cast  steel  is  only 
about  half  as  strong  in  tension  as  in  compression,  and  we 
may  use  a  stress  of  4  tons  per  square  inch  with  safety. 


fixed  on  to  the  end  of  the  other  ram.  The  pull  on  the 
chain  will  therefore  be  one-fourth  of  the  load  on  the  draw- 
back iani,  or  one-half  the  load  on  each  pulley.    That  is — 

6;5 
9 


load  on  chain 


=  3-25  tons. 


To  find  the  diameter  of  chain  the  ride  is — 

,„     load  on  ehnin 

d-=   ^  . 

This  is  limiting  the  stress  to  3'25  tons  per  square  inch, 
which  allows  for  bending.    Or — 


dia.  of  chain 


I'd  '^b 

J        =  ^-65  ■=  '8  in.,  or  say  \ in.  dia. 


Fig.  16  is  a  section  of  the  horizontal  cylinder  and  draw- 
back. This,  along  with  fig.  19,  shows  the  finishing  die 
and  the  method  of  fixing  it  on.  When  doing  flanging 
like  that  shown  on  fig.  14,  the  tapered   rod   must  be 


210 


THE    PRACTICAL    ENGINEER.  [August  19,  1904 


removed,  so  as  to  give  us  a  clear  table.  This  is  why  it  is 
made  detachahle  and  not  forged  solid  with  tiro  ram.  It  will 
be  noticed  that  all  the  glands  here  are  packed  with  hemp. 
The  general  practice  seems  to  be  to  put  in  hemp  packing 
wherever  space  allows  of  this  being  done. 

The  construction  of  the  small  pusli-up  cylinder  will  1  e 
evident  from  fig.  17. 

A  horizontal  section  of  the  main  cylinders  and  body, 
showing  the  method  of  bolting  these  together,  is  given  by 
fig.  18.  Two  4  in.  diameter  holes  are  cored  through  the 
lower  web  to  allow  the  inner  chain  to  pass  down  to  the 
end  of  the  ram. 

Some  important  details  are  shown  on  fig.  19.  This  is 
a  section  through  the  centre  of  the  horizontal  cylinder, 
showing  the  shape  of  the  metal  at  this  place,  and  also  a 
plan  of  the  dies.  The  centre  or  main  die  is  a  hollow 
casting,  with  four  sides,  all  made  to  different  radii,  so  as 
to  considerably  reduce  the  total  number  of  dies  required  in 
a  flanging  plant.  This  die  had  three  sides,  made  to  6  ft.,  7  ft., 
and  8  ft.  radii  respectively,  and  the  remaining  side  flat.  It 
is  fitted  with  a  circular  jirojection  on  the  under  side,  which 
fits  into  the  table  of  the  machine  to  ensure  it  always  being 
placed  in  the  proper  position. 

At  either  side  of  this  die,  and  of  the  same  height,  small 
brackets  are  placed  to  give  additional  support  to  the  plate. 
These  are  sufficiently  well  shown  on  figs.  13  and  19. 

A  hole  6  in.  diameter  has  to  be  bored  through  the  gap 
to  allow  the  horizontal  ram  to  do  its  work.  The  thicknesB 
of  metal  must  therefore  be  increased  here  io  bring  the 
section  up  to  the  same  as  that  at  any  other  point  through 
the  gap.  The  same,  of  course,  applies  to  the  metal  at  the 
back,  where  the  horizontal  cylinder  enters. 


DESIGN  AND  TEST  OF  A  MODERN  STEAM- 
POWER  PLANT. 

{Convludrd  from  p<t'j<  100.) 
Grease  Separator. — A  large  cast-iron  vessel  5  ft.  internal 
diameter,  8  ft.  high,  was  fixed  in  the  exhanst  pipe  between  tlie 
low-pressure  cylinder  and  the  condenser.  The  exhaust  steam 
from  the  low-pressure  cylinders  enters  the  top  of  this  vessel 
in  a  downward  direction  and  afterwards  passes  off  through  a  side 
branch  to  the  condenser.  The  interior  of  this  vessel  was 
made  jjerfectly  plain,  and  the  general  object  was  to  reduce  the 
velocity  of  the  exhaust  steam  to  such  an  extent  as  to  permit  the 
steam  to  deposit,  at  the  bottom  of  the  vessel,  all  entrained  water 
a,nd  oil.  In  previous  oases  considerable  success  liad  been  achieved 
with  grease  separators  of  this  class,  and  on  the  whole  the  experi- 
ence of  the  company  had  been  sr)iiiewhat  more  favourable  to  low 
velocity  grease  separators  without  liaffle  plates  than  to  types  fitted 
with  a  number  of  baffle  plates.  In  this  case,  however,  the  grease 
separator  failed  to  fulfil  the  object  aimed  at,  no  water  or  oil 
being  found  in  the  bottom  of  the  vessel  after  weeks-  of  work,  the 
sides  of  the  grease  separator  being  quite  dry  and  free  from  grease 
when  rubbed  with  the  hand. 

>Several  experiments  were  made  with  a  view  to  finding  out  the 
cause  of  this  unusual  state  of  affairs.  It  was  thought  at  the  time 
that  the  high  vacuum  had  much  <;o  do  with  the  inefficiency  of  the 
vessel  by  reascjii  of  the  greatly  increased  volume  of  the  exhaust 
steam.  For  instance,  at  3  1b.  absolute  piessure,  the  volume  of 
1  lb.  of  steam  is  approximately  117  cubic  feet.  At  2  lb.  absolute 
pressure  the  volume  is  increased  to  172  cubic  feet.  At  1  lb. 
absolute  pressure  the  volume  is  about  330  cubic  feet.  It  is 
obvious,  therefore,  that  if  the  grease  separator  is  designed  to  give 
a  certain  desired  steam  velocity  at  the  ordinary  vacua  obtained 
usually  with  mill  engines,  the  anticipated  results  may  not  be 
achieved  if  the  vacuum  should  turn  out  to  be  exceptionally  good 
and  as  a  consecpieiice  the  steam  velocity  be  more  than  doubled. 
The  possibility  of  this  occurring  was  realised  when  the  plant 
was  designed,  and  in  consequence  the  separating  vessel  was  made 
of  large  size.  The  good  vacuum,  however,  gave  exceptionally 
high  steam  velocities,  and  it  was  felt  that  this  caused  the  failure 
of  the  grease  separator.  Working  on  this  assumption  several 
experiments  were  made  with  a  reduced  vacuum.  In  one  series  of 
ex])priments  the  vacuiim  was  reduced  by  opeiiiiig  the  low-pressure 
indicator  cocks  and  admitting  air  to  the  condenser;  in  another 
set  of  experiments  the  vacuum  was  reduced  by  limiting  the 
su]>ply  of  injection  water  until  the  overflow  temperature  was 
about  120  deg.  to  130  deg.    In  each  case  the  back  pressure  was 


*  Abstia(>t  of  paoer  r' ad  hy  Mr.  F.  G.  Hiller,  of  Manchester,  lefore  tho 
Institution  of  Midianical  Fngineers,  22Dd  July,  1904. 


increased  to  about  3  lb.  per  square  inch.  Under  these  circum- 
stances the  grease  separator  began  to  work  and  the  ejector  pump 
discharged  a  quantity  of  greasy  water  and  oil. 

Under  these  circumstances  it  is  now  proposed  to  fit  the  grease 
separator  with  an  internal  coil  in  order  that  the  heat  of  the 
exhaust  steam  may  give  a  supply  of  pure  warm  water  for  manu- 
facturing purposes.  The  failure  of  this  sejiarator  is  interesting, 
inasmuch  as  it  appears  to  indicate  that  separators  of  this  class  are 
not  reliable  when  working  with  condensing  engines,  and  especially 
if  the  vacuum  is  a  good  one.  These  observations  on  the  Bess- 
brook  separator  are  confirmed  by  relative  failures  in  several  other 
cases  with  condensing  engines,  and  it  is  only  in  the  case  of  non- 
condensing  engiues  that  success  lu  s  been  general.  Sine;  the  Bess- 
brook  separator  was  designed  and  constructed  other  cases  have 
come  before  the  notice  of  the  author  in  which  separators  con- 
nected to  condensing  engines  have  wliolly  or  partially  failed  in 
their  object.  The  following  particulars  arc  given  of  cases  of 
success  and  failure  with  grease  separators. 

Separator  A. — This  separator  was  a  plain  vessel  of  large 
capacity,  and  worked  in  conjunction  with  a  non-condensing  engine 
and  at  a  final  back  pressure  of  5  lb.  above  the  atmosphere 

Separntor  B. — This  separator  worked  in  conjunction  with  a 
compounding  condensing  engine  at  a  good  vacuum.  The 
separator  was  a  complete  faibirc.  The  interior  of  this  separator 
was  always  foTind  to  be  perfectly  dry  and  free  from  grease.  This 
separator  was  originally  a  plain  vessel,  but  was  subsequently  tried 
with  baffle  plates  of  all  descriptions,  but  faihire  occurred  in 
every  case. 

Separator  C .-^ — This  separator  was  a  rectangular  vessel  of  large 
capacity  fitted  with  vertical  angle  irons  to  which  the  oil  was 
expected  to  adhere.  In  this  case  the  vacuum  was  good,  and  the 
separator  when  tested  was  found  to  abstract  only  10  per  cent  of 
the  oil  used  by  the  engine. 

Separator  1). — This  s-eparator  was  fitted  to  a  similar  engine. 
The  separator  was  of  American  make,  fitted  with  internal  baffle 
plates.  In  this  case,  when  tested  38  per  cent  of  the  oil  was  found 
to  be  extracted. 

St2>arator  E. — This  separator  was  a  plain  vessel  fixed  on  the 
exhaust  pipe  of  a  non-condensing  engine,  and  was  reported  by  the 
user  to  be  successful  in  abstracting  the  grease  which  had  pre- 
viously been  detrimental  to  the  boilers. 

Separator  F. — This  separator  was  of  the  horizontal  cylindrical 
form  with  internal  baffle  plates  of  wire  gauge,  comjjelling  the 
steam  to  move  rapidly  in  a  circular  direction.  The  vacuum  was 
good,  and  when  tested  the  separator  abstracted  12  per  cent  only 
of  the  engine  oil. 

In  addition  to  the  above  instances  ,the  company  has  had  recent 
experience  with  most  of  the  numerous  classes  of  grease  separators 
now  on  the  market.  The  records  of  failure  of  all  these  types 
whether  fitted  with  baffle  plates  or  not  are,  however,  so  numerous 
as  to  now  make  it  very  doubtful  policy  to  adopt  this  class  of 
grease  separator  for  condensing  engines.  General  experience 
points  to  the  chemical  treatment  of  the  greasy  water  by  the 
alumina-ferric  or  the  allied  processes,  being  preferable  for  purifi- 
cation of  the  condensed  water. 

Pressure  and  Volume  Diagram,  Fig.  10. — This  diagram  has 
been  drawn  up  for  the  purfjose  of  showing  the  volume  and  pressure 
occupied  by  1  lb.  of  water,  fed  into  the  boiler,  as  it  passed 
through  the  cylinders  in  the  form  of  steam  and  water.  The 
diagram  has  been  constructed  from  the  mean  of  the  indicator 
diagrams  taken  on  the  morning  tests  of  the  11th  June,  and 
assumes  that  the  piston  and  all  the  valves  were  perfectly  tight. 
The  continuous  curve  shows  the  pressure  and  volume  of  1  lb.  of 
dry  saturated  steam,  and  by  comparison  with  this,  the  dryness 
fraction  of  the  steam  in  the  cylinder  has  been  calculated.  These 
fractions  are  marked  at  various  points  during  the  expansion. 

It  will  be  observed  that  the  superheat  was  entirely  lost  at  the 
point  of  cut-off  in  the  high-jjressure  cylinder.  This,  of  course,  is 
what  might  have  been  expected  with  the  moderate  degree  of 
superheat  at  the  engine  stop  valve.  The  initial  condensation, 
however,  has  been  considerably  reduced  as  compared  with  similar 
engines  working  with  saturated  steam,  with  consequent  increase 
of  economy. 

WeeMij  Coal  Consumption. — The  engine  commenced  working  on 
7th  March,  1903.  At  that  time  the  steam  pipes  and  boilers  were 
uncovered  and  many  details  were  still  unfinished.  It  was  not 
until  tlie  week  commencing  13th  June  that  all  the  pipes,  cylinders, 
boilers,  etc.,  were  fully  covered.  During  this  period  of  15  weeks, 
the  average  weekly  coal  consumption  was  47'2  tons.  This  coal 
was  the  total  coal  used  by  the  power  jjlant  for  driving  the  mills 
•55  hours  per  week,  including  all  coal  used  at  nights  for  banking 
purposes,  for  raising  steam  in  the  morning  and  for  raising  steam 
at  the  week  end  ready  for  Monday  morning.  At  the  week  end, 
the  firm's  practice  is  to  draw  fires  from  the  furnaces,  at  noon  on 
Saturday  and  to  re-light  them  during  the  early  hours  of  Monday 
morning.  The  whole  plant  therefore  cools  down  during  the 
week  end. 

After  13th  June  normal  conditions  obtained,  and  the  average 
weekly  coal  consumption  for  the  quarter  following,  namely,  from 
the  week  ending  20th  June,  to  the  week  ending  26th  September, 
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a  period  of  fourteen  working'  weeks,  was  422  tons.  This  total 
weekly  coal  cousumptiou  agrees  well  with  the  results  of  the  tests 
as  follow :  — 

Total  coal  used  by  engine  for  driving  load  during 
55  hours  per  week  at  1'48  lbs.  per  I.H.P.  per 

hour,  and  981  H.P.  as  per  test  results    35'6  tons. 

Banking  coal   6'6  ,, 

42  2  „ 

The  amount  of  banking  coal,  in  view  of  the  fact  that  the  firm 
let  the  fires  out  entirely  at  the  week  end,  is  not  excessive.  In  this 
connection  it  should  be  noted  that  the  total  weight  of  the  steam 
heated  parts  of  the  engine  and  including  the  main  steam  range  is 
about  38  tons,  and  the  heat  i-equired  to  bring  this  weight  of 
metal  from  50  deg.  Fah.  up  to  the  respective  working  tempera- 
tures is  approximately  equivalent  to  350  lb.  of  coal  at  the  rate  of 
evaporation  during  the  test. 

The  engine  is  started  and  stopped  three  times  per  day  and, 
consequently,  the  starting  and  stopping  losses  occur  seventeen 
times  per  week.  On  eleven  of  these  occasions  the  engine  is 
partially  cooled  down,  on  five  occasions  the  cooling  down  ia 
moderately  complete,  and  at  the  week-end  the  engine  becomes 
nearly  cold.  Assuming  therefore,  that  the  average  loss  is  260  lb. 
of  coal  at  each  stop,  the  total  weekly  loss  would  be  equivalent 
to  2  tons,  thus  leaving  about  4|  tons  for  the  boiler  house  losses 
in  respect  of  the  boilers,  economiser,  steam  and  feed  pipes  in 
boiler  house,  flue  gases,  etc. 

Test  of  Similar  Engine. — Since  the  foregoing  test  was  carried 
out,  another  has  been  mada  by  our  staff  on  an  engine  similar  in 
design  by  the  same  makers,  but  without  a  reheater,  for  the  Delta 
Spinning  Company,  Royton,  Oldham.  The  general  particulars 
of  the  engine  are  as  follow:  — 

Cylinders,  diameter   28^|J  and  56^1^,  in. 

Stroke    "  5  ft. 

Revolutions  per  minute    60 '9 

Pressure  for  which  designed    150  lbs.  per  sq.  in. 

Indicated  Horse  Power    1273 

Results  of  Test. 

Weight  of  steam  per  I.H.P.  per  hour   lbs.  11'88 

B.Th.U.  per  minute  per  I.H.P   „  235 

Weight  of  coal  as  fired  per  I.H.P.  per  hour    ,,  1315 

Although  the  steam  consumption  is  hardly  so  low  as  that  at 
Bessbrook  yet  the  performance  is  highly  creditable.  The  low 
coal  consumption  is  also  very  satisfactory,  and  is  partly  due  to 
the  very  eificient  stoking  giving  a  high  evaporation  per  pound  of 
coal.  In  this  respect  the  test  compares  favoTirably  with  Bess- 
brook,  wliere  the  firing  was  not  so  satisfactory.  It  should  also  be 
stated  that  the  coal  at  Bessbrook  was  not  of  so  good  a  quality  as 
that  used  at  the  Delta  Spinning  Company's  Mills. 

Capital  Costs  op  Plant  and  Annital  Running  Charges. 

The  contract  for  all  the  engineering  work  was  let  in  one  sum 
to  the  general  contractors,  but  the  sub-division  of  the  cost  of  each 
section  is  about  as  follows:  — 

£ 

Engine  complete  25  in.  and  52  in.  x  5  ft.  0  in.  cylinders  5,875 

Three  boilers  8  ft.  0  in.  x  30  ft.  0  in   1,840 

Steam  and  feed  pipes,  pumps  and  valves    865 

Economiser,  224  pipes  with  details   396 

Three  superheaters  with  cast  steel  boxes    352 

Sundries  and  travelling  crane    332 

£9,660 

In  addition  to  the  above,  the  mill  gearing  alterations  cost  about 
jE2,740.  This  formed  a  large  proportion  of  the  total  cost,  but  the 
subsequent  running  of  the  whole  of  the  shafting  under  the  smooth 
steady  rope  drive  has  been  found  of  the  greatest  advantage  in  the 
mill  and  to  be  well  worth  the  additional  expenditui'e  which  was 
necessary  to  secure  this  result. 

Tlie  cost  of  the  substantial  granite  engine  house  the  firm 
preferred  to  erect,  with  the  new  rope  race  walls  and  the  boiler 
house  alteratioFiS,  was  about  ,£5,00i).  The  total  gross  cost  of  the  new 
scheme,  therefore,  including  a  bonus  paid  to  the  engine  builders, 
may  be  taken  as  about  ^618,000. 

A  careful  examination  by  the  firm  of  their  subsequent  annual 
running  charges  and  other  items  affected  by  the  alterations  has 
shown  a  decrease  per  annum  of  about  ,£3,000. 

This  large  reduction  sufficiently  shows  that  the  new  plant  was 
well  justified,  but  it  may  be  interesting  to  note  that  this  gain  is 
not  solely  due  to  coal  saving,  but  to  other  important  items  as 
follows :  — 

Coal  reduction  in  the  H.P.  and  L.P.  batteries  of  boiler  £ 

due  to  the  charge,  2.000  tons  @  16s   1,600 

Reduced  labour  in  boiler  bouse      75 

Reduced  labour  in  repairing  old  gearing   150 

Reduced  oil  and  stores,  one  engine  instead  of  three  .   ...  155 

Reduced  charges  for  wheels  and  breakages,  etc   250 

Estimated  value  of  .steadier  turning  in  shed  and  factory  670 
Value  of  floor  space,  due  to  vacant  engine  houses  to  he 

Ufed  for  loom?,  etc   100 


Gros' 


gam  pel- 


annum   £3,000 


Analysis  op  Runnino  Costs  peii  I.H.P.  Hour.    2,800  Wohking 
Hours  I'Eh  Ykau,  1,000  H.P. 

Annual  Pence  cost  per 
coht.       I.H  P.  hour. 
&  d. 

Coalforengineandbanktng,  2,000  tons®  16s.  1,600  ...  OlSi/O 

Stokehole  labour   120  ...  0  0103 

Engine  house  and  rope  race  labour    120  ...  O'OIOS 

Oil  and  stoi-es  for  all  plant  and  i-ope  race  ....  110  ...  0  0094 
Upkeep  and  minor  1  epaira  and  insurance....  110  ...  0'0095 
\\  ater  free   —  — 


£2,060       0  1765d. 

At  1,000  H. P.— cost  ijer  I.H.P.  per  annum— £2.  If  coal  had 
been  at  8s.  per  ton,  as  in  many  places  in  England,  then  the  total 
costs  would  be  ^61,260  per  annum  or  0108  pence  per  I.H.P.  hour, 
or  cost  per  I.H.P.  per  annum  £1  5s. 

As  mentioned  previously  the  economic  te.st  of  the  engine  is 
considered  satisfactory.  In  the  design  of  steam  engines  for 
driving  economically  regular  loads  the  practice  hitherto  has 
varied.  In  some  cases  pressures  as  high  as  2001b.  per  square  inch 
have  been  utilised  with  triple-expansion  engines,  both  with  and 
without  steam-jacketed  cylinders.  The  triple-expansion  engine 
designed  with  steam  jackets  is  a  very  complex  and  expensive 
machine.  Tlie  results  of  the  working  of  the  Bessbrook  engine 
and  other  engines  of  similar  design  show  that  high  economy  is 
obtainable  with  a  compound  engine  free  from  the  complications 
and  difficulties  resulting  from  the  use  of  three  cylinders  with 
steam  jackets. 


THE   RUSSIAN    OIL  TRADE. 


The  annual  meeting  of  the  Russian  Petroleum  and  Liquid  Fuel 
Comj>a)iy  Limited  was  held  on  June  30th  at  Winchester 
House.  The  Hon.  Evelyn  Hubbard,  wiio  presided,  remarked 
that  the  actual  result.s  of  the  past  year's  business  iiad  not  turned 
out  quite  so  well  as  he  had  hoped.  The  profit  shown  by  the 
accounts  was  not  sufficient  to  do  more  than  provide  for  the 
dividend  on  the  preference  shares,  but  the  board  felt  justified, 
in  view  of  present  jDrospects,  in  drawing  on  the  carry  forward 
in  order  to  t^cXj  a  dividend  on  the  ordinary  shares.  The 
expenses  involved  in  taking  over  the  refining  and  distributing 
business  and  in  establishing  themselves  in  the  interior  of  Russia 
had  proved  heavier  than  had  been  anticipated,  while  the  net 
returns  realised  had  consequently  been  less.  It  was  a  transition 
period  of  considerable  difficulty.  Having  dealt  with  the 
principal  items  in  the  balance  sheet,  he  said  that  he  saw  no 
reasons  to  go  back  on  what  ho  stated  six  months  ago  with  regard 
to  the  company's  prospects.  All  indications  encouraged  them 
to  look  for  results  which  would  be  entirely  satisfactory.  They 
might  consider  themselves  extremely  fortunate  in  the  fact  that 
the  war  in  the  Par  East,  which  was  causing  so  much  distress 
and  suffering,  and  which  was  paralysing  commerce  over  a  great 
part  of  the  Russian  Emjjire,  had  tended  to  stimulate  the  demand 
for  liquid  fuel,  while,  so  far  as  could  be  judged,  prices  for 
kerosine  were  not  likely  to  be  affected.  There  was  one  con- 
tingency which  would  give  an  impetus  to  the  kerosine  trade  in 
Russia.  He  referred  to  the  eventual  reduction  or  abolition  of 
the  Excise  duty,  at  present  assessed  at  60  copecks  per  pood. 
It  was  owing  to  this,  representing  300  to  400  per  cent  of  the 
prime  cost  of  the  refined  oil  in  Baku,  that  the  peasant  over 
the  greater  part  of  the  empire  was  kept  throughout  the  long 
winter  evenings  in  comparative  darkness.  This  was  not, 
jjerhaps,  the  moment  when  a  Russian  Finance  Minister  could 
afford  to  talk  about  remission  of  taxation,  but  happier  times, 
lie  hoped,  were  not  far  off,  and  that  statesman  would  deserve 
well  of  his  country  who  was  the  first  to  recognise  what  enor- 
mous productive  power  there  was  undeveloped  in  the  hands 
and  brain  of  the  Russian  peasant,  who  was  condemned  by  a 
short-sighted  fiscal  policy  to  forced  and  stupefying  inaction 
during  most  of  the  year.  The  only  adverse  feature  in  the  oil 
trade  at  present  was  the  conflict  between  two  powerful  distri- 
buting firms  in  this  country,  whose  competition  for  the  moment 
was  presenting  the  consumer  with  his  oil  at  less  than  cost  price. 
He  trusted  that  prices  would  be  re-established  on  a  fair  level 
before  this  company  had  to  ship  any  great  amount  to  the 
United  Kingdom.  Mr.  G.  Tweedy  (managing  director)  having 
given  particulars  of  the  working  of  the  business,  a  short  dis- 
cussion followed,  in  the  course  of  which  Mr.  Boyes  asked  the 
chairman  to  state  what  was  likely  to'  be  the  effect  on  the  com- 
pany of  the  war  in  the  Far  East.  The  chairman  replied  that 
the  first  effect  of  the  war  had  been  rather  to  stimulate  the 
demand  for  transport  oil,  thus  benefiting  the  company's  mnzout 
sales.  It  had  not  vet  affected  the  demand  for  kerosine,  which 
might  be  very  much  more  largely  used  in  other  circumstances. 
So  far.  the  war  had  not  touched  them  adversely,  and  he  did  not 
expect  that  it  would  do  so.  The  only  way  in  which  it  could 
touch  them,  in  the  long  run.  was  by  Russia's  becomini? 
exhausted  financially  and  there  being'  a  large  increase  of  bad 
debts.  He  did  not  think,  however,  that  he  should  be  called 
upon  to  enter  into  these  political  matters  any  further. 
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CONSTANT  BELT-SPEED  MILLING  MACHINE. 


The  accompanying  cuts  refer  to  a  constant  belt-speed 
nulling  machine  recently  built  by  the  Brown  and  Sharpe 
Manufacturing  Company,  which  is  a  somewhat  radical 
departure  in  milling-machine  construction,  the  objects 
being  to  overcome  the  well-known  defects  of  the  cone  pulley 
as  a  means  of  driving  the  spindle  and  of  a  variable  spindle 
speed  as  a  source  from  which  to  take  the  feed  motion. 
Both  these  objections  are  overcome  by  the  use  of  a  con- 
stant-speed belt  and  a  constant-speed  first  mover  on  the 
machine.  The  vaj'iable  spindle  speed  and  variable  feed 
motions  are  then  taken  from  this  first  mover  through 
trains  of  gearing. 


a  speed  of  20  ft.  per  minute,  from  Vic  in.  to  7|  in.,  and 
j   widtli  40  ft.,  from  §  in.  to  10  in. 

I  In  fig.  2,  the  main  pulley  a  drives  the  long  pinion  h, 
which,  through  idler  c  of  the  end  view,  may  drive  either 
d,  e,  f,  or  g.    The  gears  to  be  used  are  determined  by 

j  the  middle  lever  of  fig.  1,  shown  at  h  in  fig.  2,  which  simply 
slides  the  idler  to  the  required  position,  after  which  it 
is  lifted  into  mesli  by  tlie  lower  lever  of  fig.  1,  and  shown 
in  fig.  2  at  i.  The  drive  to  the  spindle  is  from  d  to 
but  by  manipulation  of  the  upper  lever  of  fig.  1,  shown 
in  fig.  2  at  h,  j  may  be  slid  endwise  out  of  mesh  and  / 
be  brought  into  mesh,  thereby  giving  the  second  set  of 
speeds.  Gears  j  and  I  are  feathered  upon  a  quill  m,  which 
performs  the  functions  of  the  usual  cone-pulley  quill, 
driving  the  spindle  either  directly  or  tlirnugli  the  back 


Fig.  l.-CONSTANT  BELT-SPEED  MILLING  MACHINE. 


Fig.  1  shows  the  machine  entire,  and  fig.  2  the  spindle 
gearing.  In  fig.  1,  at  the  right,  will  be  seen  the  main 
driving  pulley,  which  appears  again  at  a,  fig.  2.  Referring 
to  fig.  1,  at  the  left  of  and  above  the  driving  pulley  three 
adjusting  levers  will  be  seen.  The  middle  one  of  these 
determines  the  combination  of  gears  between  pulley  and 
spindle,  the  lower  one  engages  the  gears  after  they  have 
been  set  by  the  middle  lever,  and  the  upper  swinging  lever 
gives  a  fast  or  slow  motion,  as  the  case  may  be,  and  thus 
doubles  the  number  of  speeds  given  by  the  middle  lever. 
This  number  of  speeds  is  again  doubled  by  the  back  gears. 
The  speed-adjusting  lever  has  four  stops,  and  as  this 
number  is  doubled  twice,  the  total  number  of  speeds  is  16. 
Tlie  speeds  have  a  range  from  19  to  376  revolutions  per 
minute,  arranged  in  geometrical  progression,  and,  with  a 
surface-cutter  speed  of  20  ft.  per  minute,  they  provide  for 
a  range  of  cutters  from       in.  to  5  in.  in  diameter,  with 


gears  as  desired.  The  arrangement  of  the  back  gears  does 
not  differ  from  the  usual  method,  except  that  the  action 
of  the  locking  pin  is  automatic. 

The  table  speed  is  independent  of  the  spindle  speed. 
The  principles  of  this  gear  are  very  similar  to  those  of 
the  spindle  drive,  except  that  it  has  no  back  gear.  Its 
external  appearance  is  shown  below  the  main  pulley  in 
fig.  1.  The  upper  lever  determines  the  rate  of  feed ;  the 
lever  at  the  end  of  the  gear  box,  of  which  only  the  end 
is  seen,  engages  the  gear  selected,  and  the  small  lever  on 
the  front  of  the  feed  box  gives  a  fast  or  slow  feed,  according 
to  its  position.  Each  of  the  gear  plates  is  placed  directly 
above  its  speed-changing  levers,  the  speeds  given  by  each 
position  of  the  stop  i)in  being  directly  above  the  corres- 
ponding stop-pin  hole.  There  are  twelve  feeds,  ranging 
from  J  in.  to  6  in.  per  minute,  and  these  again  are  in 
geometrical  ])rogression.    The  capabilities  of  this  method 
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of  feeding  are  found  to  be  greater  than  was  anticipated 
at  the  start,  for  the  reason  that  the  entire  range  is  avail- 
able for  all  sizes  of  cutters.  With  the  old  arrangement, 
since  speeding  up  the  spindle  also  increased  the  feed,  only 
the  slow  feeds  were  available  for  the  smaller  cutters ;  while, 
on  the  other  hand,  only  the  faster  feeds  were  available  for 
the  larger  cutters.  In  point  of  fact,  the  Brown  and  Sharpe 
Company  have  repeatedly  found  that,  especially  in  tool- 
room work  on  steel,  the  slowest  feed  was  still  too  fast  when 
using  small  cutters.  Striking  as  it  may  seem,  it  is  a  mere 
matter  of  arithmetic  to  >show  that,  since  the  entire  range  is 
available  with  all  sizes  of  cutters,  the  ratio  of  12  to  1 
between  the  slowest  and  fastest  speeds  of  this  arrangement 
is  equivalent  to  a  ratio  of  300  to  1  with  the  old  arrange- 
ment, the  same  range  of  cutter  speeds  being  presupposed. 

Some  improvements  have  been  introduced  also  into  the 
index  head  of  this  machine.  When  a  cut  is  to  be  started 
at  a  defined  point  of  the  work,  it  frequently  happens  that 
when  the  work  is  brought  to  position  the  index  pin  will 
not  drop  into  a  hole.  The  present  device  supplies  a  screw 
adjustment  by  which  the  pin  may  be  adjusted  until  it 
exactly  registers  with  the  desired  hole.  The  second 
improvement  con'sists  of  a  series  of  graduations  on  the 


A    HINT    TO    GAS  USERS. 

By  Walter  J.  Mat. 

Amongst  the  thousand  and  one  wrinkles  which  have  to 
be  gained  by  actual  experience  is  that  of  effecting  economies 
without  reducing  efficiency,  and  perhaps  lighting  is  as 
important  a  matter  as  has  to  be  dealt  with  in  the  factory. 
Good  light  is  wanted  at  as  low  a  cost  as  possible,  and  for 
many  purposes  gas  proves  the  most  useful,  but  we  want 
all  the  gas  to  be  burned,  and  not  rushed  through  the 
burners  in  an  unoonsumed  state.  For  general  purposes  a 
gauge  pressure  of  ^/,oin.  at  the  burner  is  sufficient  as  a 
maximum,  but  where  the  burners  are  kept  in  good  con- 
dition two  and  a  half  tenths  will  be  enough,  unless  the 
shop  is  very  di'aughty. 

At  the  main  the  pressure  will  be  anywhere  between  '/mths 
and  ""/loths — to  use  a  common  expression — and  at  this 
pressure  it  enters  the  meter,  and  in  the  majority  of  cases 
reaches  the  burners  at  the  same  pressure,  less  a  small  loss 
for  friction  in  good  pipes,  or  a  big  loss  with  bad  pipes, 
but  this  loss  of  pressure  is  not  an  economy.  For  this 
reason,  in  first  laying  in  gas,  iron  pipes  smooth  on  the 
inside  should  be  used,  although  their  cost  is  more.  In 


Fig.  2. -main  DRIVING  GEARING. 


sector  ring,  the  use  of  which  is  to  avoid  the  necessity  for 
counting  the  holes  when  setting  the  sector.  The  new  index 
taJ)le  contains  an  additional  column  headed  "  Graduation," 
of  which  the  figures  show  the  number  of  divisions  of  the 
graduated  circle  that  determine  the  adjustment  of  the 
sector  to  span  the  required  number  of  holes.  The  gradua- 
tions of  the  circle  being  suitably  numbered,  the  proper 
setting  can  be  read  off  at  once  without  counting  the  holes, 
as  has  heretofore  been  necessary.  The  graduations  are 
sufficiently  fine  to  prevent  any  uncertainty  regarding  the 
hole :  that  is,  while  the  adjustment  to  the  divisions  of 
the  circle  will  not  in  all  cases  bring  the  sector  arms 
exactly  to  the  required  holes,  it  will  bring  them  much 
nearer  the  required  holes  than  to  the  adjacent  ones,  and 
so  Tnuch  nearer  as  to  avoid  any  uncertainty. 


A  PEONY  brake,  with  which  rope  has  been  found  to  give  the 
best  results,  is  employed  in  the  hydraulic  laboratory  at  the 
University  of  California.  The  brake  pulley  is  24  in.  in  diameter, 
with  a  10  in.  face,  and  is  surrounded  by  a  double  rope,  one  end 
of  which  is  fast  to  the  brake  framework,  and  the  other  engaged 
by  a  threaded  hook,  which  is  moved  by  a  handwheel  to  secure 
the  required  tension. 


fact,  if  all  iron  gas  pipes  were  once  cold  drawn  and 
annealed,  it  would  be  an  economy  in  spite  of  the  initial 
cost,  and  this  for  the  simple  reason  that  regulation  of 
pressure  would  be  easier.  Indeed,  it  is  quite  an  open 
question  whether  solid-drawn  pipes  would  not  be  cheapest 
for  either  steam  or  gas  if  ultimate  costs  are  taken  into 
consideration,  but  it  would  take  years  of  actual  compara- 
tive working  to  prove  this  definitely,  as  more  than  one 
point  has  to  be  considered.  However,  all  pipes  should  be 
smooth  inside  and  of  a  fairly-large  capacity  in  proportion 
to  the  lights  carried,  because  a  large  supply  at  low 
pressure  is  more  economical  than  a  small  supply  at  high 
pressure,  as  the  writer  has  more  than  once  practically 
proved. 

The  greatest  source  of  economy  arises  at  the  meter, 
however,  and  the  arrangement  described  should  always  be 
used  whether  trade  or  domestic  lighting  is  involved.  As 
everyone  knows,  a  stop  cock  is  placed  on  the  supply  side 
of  the  meter,  and  no  matter  whether  this  is  fully  or 
partially  turned  on,  the  gas  in  the  meter  is  the  same  as 
on  the  supply  side  of  the  stop  cock  when  the  gas  is  not 
in  use,  but  if  in  use  the  gas  expands  in  the  meter  if  the 
stop  cock  is  turned  on  just  enough  to  meet  the  demand 


214 


THE  PRACTICAL 


ENGINEER.  [August  19,  1904 


at  burner  pressure,  and  this  is  a  big  loss  to  the  consumer. 
To  convert  this  loss  to  a  gain,  have  a  stop  cock  on  the 
consumer's  side  of  the  meter,  turn  on  the  one  on  the  supply 
side  to  its  full  capacity  into  the  meter,  but  regulate  the 
supply  to  the  burners  by  the  stop  cock  on  the  consumer's 
side,  and  take  advantage  of  the  expansion  for  your  own 
benefit.  In  many  cases  this  will  bring  down  the  gas  bill 
by  from  25  per  cent  to  50  per  cent,  but  you  must  pay 
attention  to  the  regulation.  As  a  matter  of  actual  practice, 
the  o'as  enters  and  fills  the  meter  at  the  main  pressure, 
say  '7,„ths ;  you  take  the  amount  you  require  a.t  this 
pressure  into  your  pipes,  reducing  the  pressure  to,  say,  7 ,„ths 
at  the  burners,  and  the  reduction  thus  obtained  is  obtained 
"by  the  expansion  of  the  gas  in  the  pipes,  the  gain  being 
the  difference  in  volume  in  the  gas — i.e.,  the  meter 
registers  the  compressed  gas— which  in  the  meter  is  at 

=o/';„ths  while  you  use  it  at  the  pressure  most  useful  to 

yourself,  and  not  only  save  gas,  but  what  is  equally 
as  iniiiortaiit,  get  more  light  by  reason  of  the  more  perfect 
combustion.  On  these  lines  the  old  Carnegy  regulator, 
which  used  to  have  the  dials  and  handle  in  hallways_  of 
private  houses,  the  bars  of  public  houses,  and  other  notice- 
able places,  was  based,  and  it  wa,s  not  at  all  a  bad  regulator 
and  economiser  when  attended  to,  either. 

Probably  the  value  of  the  double  stop-cock  arrangement 
will  be  doubted,  but  as  the  proof  is  easy,  let  anyone  take 
the  supply  pipe  from  his  meter— having  the  double  stop- 
cock arrangement  put  in  first — through  a  length  of  pipe 
of,  say,  50  ft.  to  another  meter,  and  after  regulating  the 
stop  cock  on  the  consumer's  side  to  get  the  requisite  ^/,oths 
pressure  at  the  burners,  while  having  the  supply  stop  cock 
full  on,  and  then  note  the  difference  in  the  registration 
of  the  two  meters,  of  course  reading  the  meters  closely, 
and  shutting  off  the  gas  on  the  consumer's  side  of  the 
meter  each  night.  About  a  week's  trial  will  show  the 
saving  made,  and  the  larger  the  number  of  burners  used 
the  greater  the  saving. 


THE   STANDARD    PLUNGER  ELEVATOR. 


The  two  illustrations,  figs.  1  and  2,  herewith  show  in  detail 
the  equipment  and  principle  of  operation  of. the  elevators 
which  the  Standard  Plunger  Conipany,  of  Worcester,  Mass., 
manufacture.    In  fig.  2  is  an  outline  drawing  of  a  Stand- 
ard "  plunger  elevator,  fitted  up  complete,  with  its  car, 
controlling  valve,  counterweights,  etc.    When  the  car  is 
down,  and  the  plunger  has  descended  into  its  cylinder,  the 
plunger  is  not  only  supported  by  the  water  pressure  as 
supplied  to  the  tube,  but  also  by  the  pressure  due  to  the 
displacement  of  the  water  by  the  plunger,  or  by  what  may 
1)6  called  the  flotation  pressure.    As  the  plunger  ascends, 
however,  this  latter  pressure  grows  gradually  less,  and  there 
is  relatively  an  increasing  weight  to  be  taken  care  of  by 
tlie  counterweight  cables,  which  pass  over  the  pulleys  at 
the  top  of  the  elevator  shaft.    Wlien  the  car  is  down,  these 
cables  add  to  the  weight  of  the  car,  and  when  it  is  up 
they  add  to  the  weight  of  the  counterweights.    This  com- 
pensating effect  of  the  cables  is  such  as  to  make  the 
operation  of  a  plunger  elevator  very  successful  for  high 
lifts.    When  the  elevator  is  near  the  top  of  its  shaft  the 
weight  of  the  cables  and  counterweights  together  is  suffi- 
cient to  balance  the  weight  of  the  car  and  the  upper  part 
of  the  plunger  in  addition,  which  actually  places  this  part 
of  the  plunger  in  tension  instead  of  in  compression,  and 
removes  all  liability  of  the  plunger  deflecting  or  buckling 
under  its  load,  as  might  be  the  case  on  high  lifts  if  the 
plunger  had  to  support  all  the  load. 

The  most  important  part  of  a  plunger  elevator,  from 
the  operative  standpoint,  is  the  controlling  valve,  and  this, 
as  used  by  the  Standard  Plunger  Elevator  Company,  is 
shown  in  detail  in  fig.  1.    Tlie  inlet  or  supply  pipe  is  at 


FlQ.  2. 
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S,  the  discharge  or  exhaust  pipe  at  E,  and  at  D  is  the 
connection  witli  the  elevator  cylinder.  Tlie  main  or 
operating  valve  is  at  F,  which  in  turn  is  controlled  by  the 
pilot  valve,  at  the  right  of  the  engraving.  The  function 
of  the  pilot  valve  is  to  open  and  close  communication 
between  the  left  end  of  the  motor  cylinder,  M  C,  and  the 
supply  and  discharge  pipes  respectively  by  means  of  the 
small  pipe  connections  at  the  top  of  the  engraving.  The 
water  from  the  supply  pipe  is  always  pressing  against  the 
inner  faces  of  pistons  Q  and  R,  which  are  of  different 
diameters.  When  water  is  admitted  by  the  pilot  valve  to 
the  left  of  piston  Q  in  the  motor  cylinder,  the  pressures  on 
each  side  of  this  piston  will  be  substantially  in  balance,  and 
the  jDressure  against  R  will  move  the  main  valve  F  to  the 
right.  Let  the  left  end  of  the  motor  cylinder  communicate 
with  the  exhaust,  however,  and  the  pressure  upon  Q  will 
become  unbalanced,  and  the  main  valve  F  will  move  to  the 
left. 


move  stem  N  down  so  as  to  shut  off  communication  between 
the  supply  and  the  motor  cylinder,  thus  stopping  any 
further  motion  of  the  main  stem.  If  the  stem  N  had  been 
moved  up  a  further  distance  by  the  operator,  the  main  stem 
would  have  travelled  a  proportionately-greater  distance 
before  the  stem  N  had  been  moved  back  sufficiently  to 
close  the  passage  between  the  supply  and  the  motor 
cylinder. 

If  the  stem  N  is  moved  down  by  the  operator,  the  water 
is  exhausted  from  the  motor  cylinder,  and  the  main  valve 
E  moves  to  the  left.  This  revolves  the  pinion  in  the  other 
direction,  which  will  then  screw  itself  up  on  the  nut,  and 
will  move  the  stem  N  up  so  as  to  close  the  exiraust  port 
from  the  motor  cylinder,  thus  stopping  any  further  motion 
of  the  valve.  It  will  then  be  seen  that  the  main-valve 
stem  will  always  occupy  a  position  corresponding  to  the 
I  position  of  the  lever  K,  which  is  controlled  by  the  operator 
in  the  car.    The  catches  shown  at  the  lower  end  of  the 


Fig.  \ 


When  the  main  valve  F  moves  to  the  left,  the  supply  | 
water  enters  a  valve  through  nozzle  S,  then  through  nozzle 
S'  of  the  automatic  valve,  and  out  through  the  nozzle  D  to 
the  elevator  cylinder,  making  the  elevator  car  go  up.  If  the 
main  valve  is  moved  to  the  right,  the  water  in  the  elevator 
cylinder  will  exhaust  through  nozzles  E'  and  Fj,  allowing 
the  elevator  to  come  down. 

The  pilot  valve  controlling  the  motion  of  the  main  valve 
is  operated  from  the  car  by  means  of  a  connection  with 
lever  K,  the  connection  being  by  a  cable  at  point  X.  If 
the  small  valve  stem  N  is  moved  up  through  lever  K,  links 
L,  and  pinion  P',  the  supply  water  will  enter  through  the 
cavity  A  in  the  pilot  valve,  and  through  the  small  holes 
in  the  bushing,  pass  by  the  leather-packed  piston  0,  and 
through  the  cavity  C  and  pipe  P  into  the  motor  cylinder 
M  C.  This  will  cause  the  main  valve  to  move  to  the  right, 
as  before  explained.  As  this  valve  moves,  the  pinion  P' 
will  be  revolved  by  the  rack  U,  and  forced  down  by  means 
of  the  nut  which  is  held  stationary  by  the  lever  K,  and 
the  screw  provided  at  the  end  of  the  pinion.    This  will 


pinion  prevent  the  lever  K  from  being  thrown  from  full- 
open  supply  to  full-open  exhaust,  so  as  to  avoid  jumping 
the  elevator  off  the  water  when  going  up  or  stopping  it 
t<oo  suddenly  going  down. 

The  action  of  the  automatic  stop  valve  is  plainly  shown 
in  the  engraving.  When  the  elevator  approaches  the  top 
landing  the  lever  W  is  slowly  moved  down.  This  will  push 
the  piston  Y  to  the  right,  so  as  to  close  the  passage  S' 
and  stop  the  elevator.  As  the  levers  W  and  V  are 
independent  of  each  other,  the  closing  of  the  supply  opening- 
will  not  interfere  with  the  exhausf  or  with  the  ■  quick 
starting  of  the  elevator  down  from  the  top  landing,  as  the 
exhaust  passage  in  the  automatic  valve  is  fully  open  until 
the  elevator  approaches  the  bottom  landing,  in  which  case 
the  lever  V  will  slowly  move  down,  and  the  piston  Z  will 
close  the  exhaust  opening  E'. 

A  weight  (not  shown)  on  each  lever  will  autoinatically 
open  the  stop  valves  as  soon  as  the  elevator  leaves  the  top 
or  bottom  landing.  Should  any  of  the  ropes  operating  the 
levers  V  and  W  break,  these  weights  will  throw  the  pistons 
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Y  and  Z  out  to  their  extreme  position,  so  that  the  sleeves  G 
will  come  opposite  the  ports  and  shut  down  the  speed  of 
the  elevator.  The  check  valves  with  small  holes  through 
same,  shown  in  the  pistons  Y  and  Z,  regulate  the  speed  of 
the  opening  of  the  automatic  valves. — Machinery. 


POLYPHASE   SUB-STATIONS:  THEIR 
EQUIPMENT  AND  WORKING.* 

By  S.  L.  Pearce. 

{Concluded  from  jpaye  193.) 

Part  II. — 6.  Working  or  Sub-stations. 
Starting  Up. 

(o)  Botary  Converters. — There  are  three  possible  ways  of 
staitiiiof  lip  a  rotary  converter.  (1)  Prom  the  alternating  current 
side  by  switching  it  straight  on  to  the  supply  lines.  This  method 
was  adopted,  and  as  far  as  the  author  knows  is  still  in  vogue  on 
tlie  Central  London  Railway  system,  and  on  the  Liverpool  and 
Soutliport  line,  in  the  case  of  the  first  rotary  to  be  started  up 
each  day.  It  is  necessary  to  have  a  iield-splittiiig  switch  in  order 
that  the  shunt  winding  may  be  opened  before  starting,  otherwise 
they  would  break  down  owing  to  the  excessive  E.M.F.  induced 
at  the  moment  of  closing  the  A.C.  main  switch.  Further,  if  the 
rotary  be  compound  wound,  the  series  field  windings  must  be 
open-circuited.  All  switches  on  the  direct  current  side  must  be 
left  open  before  switching  the  rotary  on  to  the  line.  By  reason 
of  the  hysteresis  lag  in  the  poles,  and  in  a  lesser  degree  due  to 
the  eddy  currents  set  up,  the  rotary  will  start  as  soon  as  the 
alternating  current  switch  is  closed,  and  will  immediately  run 
up  to  synchronous  speed.  As  soon  as  synchronism  is  attained,  the 
field-splitting  switch  and  direct-current  field  switch  can  be  closed. 
With  self-exciting  sets  care  must  be  taken  to  see  that  the  latter 
is  closed  as  the  machine  is  building  up  on  the  right  polarity, 
which  can  be  done  by  closely  observing  the  direct-current  volt- 
meter. If  this  is  not  done,  the  polarity  on  the  direct-current  side 
of  the  rotary  will  be  reversed. 

The  rotary  will  now  be  running  in  synchronism  with  the  main 
generators,  and  can  be  paralleled  on  the  low-tension  bus-bars  in 
the  usual  way.  Although  this  method  may  be  unavoidable  in 
some  cases,  it  has  serious  disadvantages,  chiefly  on  account  of 
the  large  current  at  low  power  factor  which  it  draws  from  the 
supply  lines,  and  the  possibility  of  the  rotary  building  up  on 
the  wrong  polarity.  For  traction  work  this  method  may  be 
employed,  but  not  for  lighting  purposes. 

(2)  Starting  up  from  the  direct-current  side  is  a  far  simpler 
operation,  and  presents  no  difficulties  of  operation,  and  can 
usually  be  followed  in  most  instances  where  a  supply  of  direct 
current  in  the  sub-station  is  available.  In  the  case  of  the 
Central  London  Railway  this  method  was  always  adopted  for  all 
sets  after  the  first.  For  lighting  systems  the  starting  current 
required  for  large  units  might  occasion  a  heavy  drop  on  the  dis- 
tributing mains,  and  it  will  become  necessary  cither  to  provide 
an  induction  motor  generator  set  to  supply  the  necessary  direct 
current,  or,  better  still,  the  following  third  method  may  be  use- 
fully employed. 

(3)  This  consists  in  coupling  on  to  an  extension  of  the  rotary 
shaft  a  small  three-phase  low  pressure  induction  motor,  the 
capacity  of  which  should  be  approximately  one-tenth  of  the  full 
load  output  of  the  rotary.  By  means  of  tliis  starting  motor,  the 
whole  set  may  be  brought  up  to  synchronous  speed,  the  alter- 
nating current  and  direct^current  fields  adjusted,  and  then 
synchronising  the  alternating  current  side  of  the  rotary  on  to 
the  line,  afterwards  cutting  out  the  starting  auxiliary  unit. 

(h)  The  starting  up  of  synchronous  motor  sets  presents  no 
difficulties,  and  is  usually  from  the  direct-current  bus-bars,  and 
synchronising  on  the  alternating  current  side  in  the  usual 
manner.  It  is,  however,  absolutely  necessary  that  provision  be 
made  in  every  sub-station  for  the  plant  to  be  started  up  from 
the  alternating  current  side  in  the  event  of  a  possible  shut-down 
of  the  lighting  or  traction  systems.  Such  means  are  to  hand 
in  the  employment  of  induction  motor  sets,  which  in  lighting  sub- 
stations are  frequently  coupled  up  to  the  balancers.  Their  value 
in  this  respect  forms  an  additional  reason,  in  addition  to  those 
previously  set  forth,  why  a  combination  of  induction  and 
synchronous  motor  sets  is  desirable.  If  battery  power  is  avail- 
able, this  will  provide  the  alternative  direct  current  STipply,  but 
it  rarely  happens  that  battery  stations  and  polyphase  sub-stations 
are  combined. 

(c)  A  method  of  starting  up  applicable  to  both  rotaries  and 
synchronous  motor  generators  is  shown  in  fig.  7,  and  is  a  slight 
modification  of  the  first  method  described  for  the  starting  up  of 
the  former.  The  compensator  shown  reduces  the  primary  voltage 
to  one  half;  the  double  throw  oil  switch,  which  is  fitted  with  an. 

*  Absti-act  of  papor  read  at  the  Ninth  Annual  Convention  of  the  Incorporated 
Municipal  Electrical  Association,  Derby,  July,  1904. 


over-load  device,  is  thrown  down  on  to  the  bottom  contacts. 
Half  voltage  is  thus  impressed  on  the  rotary  or  synchronous 
motor,  and  the  field  switch  being  left  open,  the  machine  runs  up 
on  an  induced  field.  When  full  speed  is  attained,  and  the  field 
built  up  in  the  right  direction,  the  efild  switch  is  closed  the  oil 
switch  IS  thrown  over  on  to  the  top  contacts — i.e.,  on  to  the  full 
voltage  bars — and  the  starting  high-tension  oil  switch  is  with- 
drawn. 

The  motor  generator  with  induction  motor  is  the  simplest  of 
all  types  of  sub-station  equipment  to  start  up.  With  long  feeders 
it  is  desirable  that  the  pressure  on  the  feeders  should  be  applied 
gradually  to  the  stator  of  the  induction  motor,  as  any  throw-up 
in  the  voltage  due  to  the  capacity  of  the  feeder  at  the  moment 
of  switching  in  might  break  down  the  insulation  of  the  motor. 
A  suitable  design  of  three-phase  stator  starter  consists  of  three 
coils  arranged  in  a  triangle,  and  carefully  insulated  by  cylinders 
of  mica.  Each  coil  is  provided  with  an  adjustable  core  con- 
sisting of  a  large  number  of  iron  sheets  '/so  thick.  The  three 
iron  cores  are  attached  to  a  round  disc,  which  is  held  by  a  three- 
armed  cast-iron  holder,  through  the  middle  of  which  runs  a 
screw,  and  the  three  iron  cores  can  thereby  be  raised  and  lowered. 
The  three  coils  are  switched  in  series  with  the  corresponding 
phases  of  the  motor  which  is  to  be  started  up. 

Before  switching  in,  the  iron  cores  are  lowered  into  the  coils 
so  that  on  first  switching  in  only  a'  small  current  goes  into  the 
stator  of  the  motor,  llie  cores  are  then  gradually  raised  out  of 
the  coils,  the  inductive  resistance  being  thereby  gradually 
lessened,  and  finally  the  coils  are  short  circuited.  A  water 
resistance  or  other  suitable  form  of  starter  is  inserted  between 
the  slip  rings  of  the  rotor,  and  short  circuited  as  soon  as  the 
set  is  up  to  speed,  when  the  machine  can  be  paralleled  in  the 
usual  manner  on  the  direct  current  side. 


V.l,  full  voltage  bus  bars;  S.O.S.,  standing  oil  switch;  C,  compensator: 
D.T.O.S.,  double  throw  oil  switch;  S.M.,  synchronous  motor;  V.2,  half 
voltage  bus  bars. 

Fio.  v.— Method  of  Starting-up  Pyrchronous  Motors  from  A.C.  Side. 

On  account  of  the  heavy  rotor  cables  with  large  units,  it  is 
desirable,  to  avoid  expense,  that  the  rotor  starter  should  be 
placed  as  near  the  machine  as  possible,  and  a  convenient  arrange- 
ment is  to  operate  it  by  means  of  bevel  gearing  from  the  front 
of  the  switchboard  platform. 

Exciting. — Rotaries  are  invariably  self-excited  for  obvious 
reasons.  There  is  one  strong  disadvantage,  however,  with  this 
method,  consequent  on  the  possibility  of  the  rotary  reversing 
whilst  under  load.  This  happened  on  two  or  three  occasions 
on  the  Central  London  Railway  system,  and  is  a  possibility  to  be 
reckoned  with.  If  the  rotaries  are  excited  from  the  bus-bars, 
then  a  battery  connected  across  the  bars  becomes  imperative. 

For  synchronous  sets  employed  on  traction  circuits,  a  separate 
exciter  mounted  on  the  end  of  the  shaft  is  probably  the  best 
method  of  exciting  the  high  tension  motor  fields.  Although  it 
occupies  extra  space,  it  provides  an  alternative  method  of 
excitation  from  the  lighting  bus-bars  where  a  mixed  system  is 
supplied.  In  any  c-isc  it  is  desirable  that  the  excitation  for  the 
traction  sets  should  be  independent  of  the  lighting  system,  and 
this  can  best  be  obtained  by  the  use  of  a  separate  exciter,  or  a 
method  to  be  described  later  on  under  "  Batancing."  For 
synchronous  sets  on  lighting  networks,  excitation  from  the  D.C. 
terminals  or  L.T.  bus-bars  will  probably  be  found  sufficient.  The 
author  considers  that  the  question  of  excitation  is  of  importance, 
and  should  be  well  considered. 

{d)  Balancing. — The  effective  balancing  of  a  three-wire  lighting 
network  from  sub-stations  can  be  secured  by  the  use  of  an 
induction  motor  coupled  to  two  generators  giving  about  half  the 
pressure  across  the  outers,  the  whole  combination  forming  an 
auxiliary  set  for  the  supply  of  direct  current  necessary  to  start 
the  larger  synchronous  units. 

It  is.  however,  desirable  that  additional  means  of  balancing 
should  be  provided,  either  by  the  use  of  double-wound  armatures 
with  the  synchronous  sets  or  other  methods.    An  alternative 
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arraiigeineut  has  been  used  extensively  in  the  Manchester  sub- 
stations, and  emanates  from  the  Allgemeinc  Company.  This 
apparatus  is  essentially  a  choking  coil,  the  ends  ot  which  are 
connected  up  by  means  of  two  slip  rings  to  the  armature  of  the 
continuous  current  dynamo.  I'he  slip  rings  arc  connected  up  to 
the  armature  at  such  points  that  a  normal  alternating  current 
at  the  frequency  corresponding  to  the  number  of  pole  pieces 
and  the  revolutions  is  circulating  in  the  equaliser.  The  middle 
wii-e  of  the  system  is  connected  up  to  the  middle  point  of  the 
choking  coil.  If  the  load  on  each  of  the  two  net  halves  is  unequal, 
the  over-load  on  one  will  pass  through  the  middle  wire  into  the 
respective  side  of  the  equaliser,  and  through  the  slip  ring 
belonging  to  it  back  into  the  armature.  This  method  also  pro- 
vides another  supply  for  exciting  current,  and  if  all  the  syn- 
chronous plant  in  each  sub-station  is  so  arranged,  it  is  evident 
that  each  set  will  be  self-excited.  An  out  of  balance  current  up 
to  25  per  cent  can  be  dealt  with  under  this  arrangement  without 
the  difference  in  voltage  exceeding  2^  per  cent  of  the  mean 
voltage. 

(e)  Hunting. — To  ensure  satisfactory  parallel  running  and 
immunity  from  what  is  known  as  "  hunting,"  it  is  necessary  that 
every  detail  of  the  system  should  be  very  carefully  considered. 
Troubles  from  this  source  are  almost  entirely  associated  with 
rotary  equipments.  If  the  frequency  of  the  supply  system  be 
not  uniform — -that  is,  if  the  variations  in  the  velocity  of  the  main 
generators  during  one  revolution  exceed  a  definite  and  certain 
limit — the  rotary  converters  tend  to  follow,  and  vary  in  accord- 
ance with  the  power  house  generators.  If  these  variations 
occur  rapidly,  it  is  impossible  for  the  converters  to  keep  in 
step,  and  "hunting"  ensues.  But  this  trouble  can  be  set  up 
independently  of  the  power  house  engines.  Oscillations  may  be 
set  up  from  a  variety  of  causes  within  the  rotaries  themselves, 
which  if  not  checked  will  spread  over  the  whole  system.  It  is 
necessary  therefore  in  the  first  place  to  provide  suitably  but  not 
too  well  governed  engines  in  the  power  house,  and  secondly  to 
attach  special  devices  to  the  rotaries  themselves  to  check  any 
oscillations  that  may  be  set  up.  For  this  purpose  "  damjiing 
coils "  arc  used  which  usually  take  the  form  of  copper  plates 
which  bridge  over  the  space  between  the  pole  tips.  The  eddy 
currents  produced  in  the  latter  tend  to  restrain  or  counteract  the 
distortion  of  the  magnetic  field  due  to  the  armature  oscillations. 

This  tendency  to  instability  of  rotaries,  however  inappreciable 
for  traction  work,  has,  in  this  country  at  anyrate  in  the  past, 
placed  them  at  a  disadvantage  for  lighting  work.  With  syn- 
chronous machines  the  author  has  never  experienced  any  trouble 
from  this  source,  and  given  suitable  engines  at  the  power  house 
there  should  be  no  possibility  of  hunting.  The  armature  reaction 
of  the  high-tension  motor  is  considerable,  the  fields  being  excited 
at  a  constant  pressure,  and  independent  of  the  feeder  pressure. 

(/)  Synchronising-. — It  is  of  greater  importance  that  the 
machine  should  be  as  nearly  as  possible  in  phase  than  at  the 
same  voltage.  A  synchroniser  so  arranged  as  to  indicate  the 
relative  speeds  of  the  incoming  machine  and  those  already  on  the 
load  will  be  found  a  useful  and  time-saving  device,  and  may  be 
combined  with  the  ordinary  method  of  voltmeter  and  lamps.  By 
the  adoption  of  this  type  of  synchroniser  the  machine  can  be 
synchronised  in  the  shortest  possible  time,  and  with  the  smallest 
interchange  of  current  between  the  various  machines. 

{g)  General  Conclusions. — It  may  be  said  at  once  that  the 
majority  of  sub-stations  are  required  for  one  or  other  of  the 
following  purposes:  — 

(1)  Traction  system.  (2)  Mixed  lighting  and  traction  systems. 
(3)  Direct-current  lighting  and  power  systems. 

For  the  first  of  these  very  strong  reasons  must  exist  if  the 
claims  of  the  rotary  converter  operating  at  25  cycles  are  over- 
looked. They  are  at  least  5  per  cent  more  efficient  than  either  of 
the  other  equipments;  their  ability  to  stand  considerable  over- 
loads, and  the  high  power  factor  at  which  they  can  be  operated, 
outweigh  the  disadvantages  pointed  out  in  the  earlier  part  of 
this  paper. 

For  the  second  of  the  above  purposes,  lighting  considerations 
will  probably  settle  the  type  of  equipment,  and  for  this  syn- 
chronous motor  generators  operating  at  50  cycles  appear  to  best 
fulfil  the  majority  of  conditions  required,  viz.,  ease  of  regulation 
of  direct-current  pressure,  satisfactory  parallel  running,  little  or 
no  variations  in  pressure;  in  short  they  are  not  so  sensitive  as 
rotaries,  aud  they  can  also  be  worked  at  an  equally  high  power 
factor.  It  is  possible  that  the  disadvanages  of  the  rotary  are  some- 
times exaggerated.  Their  large  use  in  the  States  and  increasing 
use  in  this  country  point  to  the  fact  that  under  special  circum- 
stances their  adoption  may  be  deemed  warranted. 

The  third  class  is  the  one  in  which,  perhaps,  most  difficulty 
will  be  experienced  in  deciding  on  the  respective  merits  of  syn- 
chronous V.  induction  motors.  As  mentioned  before,  the  draw- 
back to  the  latter  is  the  fa>ct  that  the  current  is  always  a  lagging 
current,  and  the  smaller  sizes  have  a  relatively  low  power  factor. 
There  is  also  a  gain  of  1  to  2  per  cent  in  efficiency  in  favour  of 
the  synchronous  type,  to  balance  which  may  be  placed  the  extra 
complications  in  switch  gear.  For  units  of  500  k.w.  and  over  the 
author  considers  that  either  type  might  be  usefully  employed, 
the  increased  cost  of  the  induction  type  being  balanced  by  the 
increased  cost  of  switch  gear  with  the  synchronous  type.  For 


units  of  less  than  the  above  output,  a  combination  of  botli  types 
has  worked  with  advantage,  the  leading  currents  of  the  one 
compensating  for  the  lagging  currents  of  the  other,  while  the 
induction  motors  provide  the  necessary  means  of  starting  up  the 
sub-station  from  the  high-tension  side  in  the  event  of  failure  on 
the  direct-current  side  of  the  system. 

lu  conclusion,  the  author  would  take  this  opportunity  of 
expressing  ijis  thanks  to  those  representatives  of  the  British 
Thomson-Houston  Company,  the  British  Westinghouse  Com- 
pany, the  Electrical  Company,  and  Dick,  Kerr,  and  Company,  who 
have  kindly  placed  data  at  his  disposal. 


MECHANICAL  STOKERS  FOR  LOCOMOTIVES. 


A  REPORT  on  automatic  stokers  presented  to  the  last  Master 
Mechanics'  Convention  deserved  much  more  consideration 
than  it  received,  but  it  brought  forth  a  slightly-animated 
discussion  which  may  help  to  let  the  people  concerned 
know  that  the  automatic  stokers  in  use  are  performing 
good  work.  The  first  three  paragraphs  of  the  report  con- 
stitute a  statement  which  ought  to  appeal  to  evei-y  railroad 
manager  in  the  country  who  is  interested  in  keeping  down 
operating  expenses,  and  in  mitigating  the  smoke  nuisance, 
which  gives  so  much  reason  for  complaint  among  the  people 
with  dwellings  near  railroad  stations,  to  say  nothing  of 
passengers  riding  on  railroad  trains.  The  part  of  the 
report  we  refer  to  reads:  — 

"  The  only  comparative  test  that  your  committee  has 
been  able  to  make  shows  that  there  is  a  saving  of  not  less 
than  7  per  cent  when  using  the  stoker,  as  compared  to 
the  work  done  by  a  first-class  fireman.  This,  of  course, 
would  indicate  a  considei'ably-greater  saving  as  compared 
with  locomotive  firemen  as  they  are  ordinarily  found.  In 
the  case  mentioned  the  engine  equipped  with  the  stoker 
was  in  service  over  its  run  6  hours  30  minutes,  while  the 
engine  that  it  was  compared  with  was  only  4  hours  7 
minutes  going  over  the  same  length  of  division.  The 
saving  in  coal  when  using  the  stoker  is  no  doubt  very 
largely  due  to  the  fact  that  when  using  the  stoker  the  coal 
is  much  more  evenly  distributed,  and  the  furnace  door 
remains  closed  all  the  time.  Wlien  using  the  stoker  the 
smoke  is  very  much  lighter  in  colour,  indicating,  of  course, 
a  much  more  thorough  consumption  of  the  gases.  The 
darkest  colour  when  the  stoker  is  used  is  not  more  than 
brown,  while  most  of  the  time  the  emission  from  the  stack 
shows  pure  steam." 

The  chairman  of  that  committee,  Mr.  J.  F.  "Walsh,  super- 
intendent of  motive  power  of  the  Chesapeake  and  Ohio 
Railway,  has  five  Day-Kincaid  locomotive  stokers  in  use, 
and  his  evidence  is  to  the  effect  that  they  do  their  work 
as  well  as  any  other  part  of  the  engine.  The  testimony 
about  them  is  that  the  stokers  apply  the  fuel  uniformly, 
which  is  the  proper  way  to  prevent  smoke  and  to  obtain 
its  maximum  efficiency  from  the  coal.  The  supply  of  fuel 
■being  uniform,  there  are  no  fluctuations  of  temperature, 
which  as  is  well  known  do  so  much  to  damage  firebox 
sheets  and  fines,  so  it  follows  that  an  automatic  stoker  from 
the  nature  of  its  operation  must  save  fuel,  prevent  smoke, 
and  lessen  the  need  for  repairs  to  boiler  and  firebox. 

For  long  years  the  most  fertile  subject  of  discussion 
among  railroad  mechanical  men  has  been  defects  of  boilers 
induced  by  hard  service,  and  it  seemed  that  no  difficulty 
would  be  permitted  to  interfere  with  any  improvement 
calculated  to  lessen  the  evil.  Fuel  is  such  an  important 
item  in  railroad  expenditures  that  a  device  calculated  to 
save  1  per  cent  of  the  heat  losses  ought  to  be  patronised 
with  the  utmost  avidity,  yet  the  automatic  stoker,  which 
gives  every  promise  of  lessening  the  troubles  from  defects 
of  severe  service  and  effects  material  saving  of  fuel,  is 
oifered  to  railroad  companies  at  a  low  charge,  and  there 
are  no  buyers.  The  only  objection  raised  to  the  invention 
is  that  it  is  not  perfect,  and  railroad  companies  are  repre- 
sented as  anxious  to  wait  for  its  development.  There  never 
was  an  appliance  introduced  into  railroad  service  that  was 
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perfect,  but  that  did  not  jireveut  enterprising  railroad 
companies  from  purchasing  pressure  gauges,  safety  Talves, 
injectors,  balanced  valves,  air  brakes,  and  a  host  of  other 
things  tJiat  were  imperfect  wheu  first  put  into  service. 
When  firemen  are  groaning  over  the  inhuman  labour  of 
keeping  the  fireboxes  of  powerful  locomotives  supplied  with 
fuel,  it  seems  strange  that  railroad  companies  will  not 
adopt  mechanical  means  of  doing  the  work  when  money 
would  be  saved  by  so  doing. — Eai/irai/  and  LDCoinottve 
Engineeiiny. 


THE    AMERICAN    WATER    SOFTENER  AND 
PURIFIER. 

The  following  article,  which  we  take  from  tiie  Eiujineer, 
Chicago,  gives  a  brief  descrijjtion  of  one  of  the  most 
successful  water-purifying  machines  that  has  been  placed 
upon  the  American  market,  its  success  being  in  a  large 
mea.sure  due  to  the  accurate  mixture  of  the  crude  water 
and  the  chemicals. 

The  rectangular  type  of  machine  for  smaller  industrial 
plants  is  shown  in  fig.  1,  both  longitudinal  and  end  views 
being  given.  The  water  to  be  treated  is  led  through  the 
pipe  K  into  one  of  the  chambers  of  the  oscillating  receiver 
C,  the  flow  of  water  being  I'egulated  by  means  of  a  ball 
valve  P.  fixed  on  the  pipe  K.  When  this  chamber  is  filled, 
the  centre  of  gravity  is  moved  and  the  receiver  tips, 
pouring  its  contents  into  the  mixing  tank  B,  below,  at  the 
same  time  bringing  the  other  chamber  of  the  receiver 
underneath  the  orifice  of  the  pipe  K.  Above  the  oscillating 
receiver  is  i)laced  a  semi-circular  tank  D,  containing  the 
chemicals,  lime,  and  soda  ash,  and  in  the  bottom  of  this 


rows  of  wooden  bars.  Tiie  lilter  can  easily  be  taken  out 
and  cleaned.  A  sludge  cock  F  is  fixed  on  the  side  of  the 
softener.  The  softened  and  ijurified  water  coming  from 
the  filter  flows  into  the  storage  tank  0,  at  the  end  of  the 
softener,  and  is  drawn  therefrom  through  the  pipe  L. 

It  will  be  seen  from  the  foregoing  description  that  the 
softener  is  perfectly  automatic  in  its  operation,  requires 
veiy  little  attention,  and  no  motive  power.  Further,  the 
proposition  between  the  crude  water  and  the  chemicals  will 
always  remain  the  same,  no  matter  how  much  or  how  little 
water  passes  through  the  apparatus ;  and,  owing  to  the 
simple  mixing  arrangement,  the  softener  is  absolutely  self- 
contained,  and  it  can  be  made  to  suit  any  local  conditions. 

This  machine,  as  well  as  a  vertical  type,  which  is  used 
in  the  larger  industrial  plants  and  railroads,  is  made  by 
the  American  Water  Softener  Company,  Harrison  Build- 
ing, Philadelphia,  Pa. 


TO  TEST  FOR  BLOWS  IN  VALVES,  CYLINDER 
PACKING,  SEPARATE  EXHAUST  VALVE, 
AND    INTERCEPTING  VALVE. 

By  S.  H.  Draper. 

First  place  engine  with  low-pressure  side  on  bottom 
quarter,  valve  blanked,  low-pressure  cylinder  cocks  and 
separate  exhaust  valve  open.  If  a  blow  is  indicated  at 
the  stack  and  cylinder  cocks,  we  have  either  a  defective 
low-pressure  valve,  intercepting  valve,  bypass  valves,  or 
a  blow  in  the  high-pressure  side.  To  determine  which  it 
is,  leave  the  throttle  open  and  close  separate  exhaust  valve. 
If  blow  stops  and  intercepting  valve  moves  back,  it  would 


Fii;.  1. — Rectangular  Type  of  American  Water  Softener. 


Fin.  ?.— Mixing  Meclianism  of  the  American  Water  ^Softener. 


tank  a  valve  is  fitted,  through  whicli  the  chemicals  fall 
into  the  chamber  of  the  oscillating  receiver.  To  the 
receiver  is  fixed  a  system  of  levers,  which  at  eveiy  oscilla- 
tion actuates  the  valve  in  the  bottom  of  the  tank  D.  The 
lift  of  the  valve  can  be  regulated  by  two  small  nuts  fixed 
on  the  valve  spindle,  so  that  a  given  quantity  of  chemicals 
can  by  this  arrangement  be  mixed  with  the  water. 

In  order  to  keep  the  lime  milk  in  constant  motion,  an 
agitator  is  fixed  inside  the  semi-circular  vessel  containing 
the  chemicals,  and  the  oscillation  of  the  receiver  C  is 
utilised  for  driving  the  agitator  through  a  parallel  rod 
connected  to  one  side  of  C.  An  enlarged  view  of  the  mixing 
mechanism  is  shown  in  fig.  2. 

P'rom  the  chamber  B  the  _water  i)asses  into  the  chamber 
H,  and  from  thence  tluough  tlie  by-pass  pipe  G  into  the 
settling  tank  A,  where  the  i)recipitation  takes  place.  Before 
leaving  the  tank  the  water  is  filtered  through  the  filter  I, 
which  is  made  of  excelsior,  packed  tightly  between  two  | 


prove  that  low-pressure  valve,  sejMrate  exhaust  valve,  or 
bypass  valves  were  O.K. ;  if  blow  did  not  stop,  it  would 
indicate  that  low-pressure  valve  or  separate  exliaust  valve 
or  bypass  valves  were  not  tight.  If  intercepting  valve 
remained  forward,  it  would  indicate  separate  exliaust  valve 
blowing;  if  it  moved  back  into  compound  position,  it 
would  indicate  separate  exhaust  valve  tight,  and  low- 
pressure  valve  or  bypass  valves  blowing.  If  no  blow,  they 
are  O.K.  Test  cylinder  jjacking  by  dropphig  lever  forward, 
as  in  case  of  simple  engine. 

To   test   high-pressure   side,   place   engine  on  bottom 
quarter,  cylinder  cocks  on  that  side  open,  separate  exhaust 
valve  open,  blank  valve,  give  engine  steam.    If  a  blow  is 
indicated  at  the  stack  and  cylinder  cocks,  it  is  either  the 
high-pressure  valve,  forward  end  of  intercepting  valve,  or 
I   bypass  valves.    To  determine  which  it  is,  remove  nut  on 
[    intercepting  valve  stem,  slip  on  a  piece  of  pipe  of  proper 
I   length,  and  replace  uut.    This  will  hold  intercepting  valve 
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back  iu  compound  position,  thereby  preventing  liigli- 
pressure  steam  from  reaching  low-pressure  steam  chest  and 
blowing  by  the  forward  end  of  intercepting  valve  and  out  of 
separate  exhaust  to  stack.  Therefore,  if  blow  is  stopped  by 
fastening  the  intercepting  valve  back,  it  proves  that  blow 
was  passed  forward  end  of  intercepting  valve,  and  that 
outside  rings  on  high-pressure  valve,  bypass  valves,  and 
forward  rings  on  intercepting  valve  were  O.K.  If  blow 
does  not  stop,  it  is  either  the  outside  rings  on  high-pressure 
valve,  bypass  valves,  or  forward  rings  on  intercepting 
valve  that  is  blowing.  To  determine  which  it  is,  the 
quickest  way  is  to  make  an  examination:  1st,  the  bypass 
valves ;  2nd,  the  high-pressure  valve,  as  either  of  them  are 
more  liable  to  blow  than  is  the  intercepting  valve.  How- 
ever, if  no  -blows  are  found  that  would  require  the 
examination,  we  are  ready  to  test  the  inside  valve  rings 
and  cylinder  packing  by  moving  the  reverse  lever  forward 
far  enough  to  partly  open  forward  port,  cylinder  cock  2 
open;  if  steam  blows  quite  strong  at  cjdinder  cock,  the 
forward  inside  rings  or  cylinder  packing  is  defective.  To 
determine  which  it  is,  place  reverse  lever  in  full  forward 
gear,  and- if  blow  stops,  cylinder  packing  is  O.K.  and  inside 
forward  rings  defective.  If  it  did  not  stop  blow  or  diminish 
it,  it  would  indicate  defective  cylinder  packing.  If  it 
diminishes  the  blow,  it  would  indicate  both  cylinder 
packing  and  forward  inside  rings  defective,  testing  back 
inside  rings  in  same  manner  by  putting  reverse  lever  in 
back  motion. 

In  conclusion,  will  say  the  blow  that  occurs  by  the 
forward  end  of  intercepting  valve,  when  engine  is  working 
sinqjle  does  not  in  any  manner  affect  the  engine  when 
working  compound.  However,  if  the  forward  rings  on  the 
intercepting  valves  are  blowing,  it  is  a  steady  blow  in  the 
receiver  while  throttle  is  open,  raising  the  receiver  pressure 
above  normal.  This  blow  cannot  be  located  unless  it  is 
known  that  high-pressure  valve  and  bypass  valves  are  tight. 
If  they  are  tight,  all  that  is  necessary  is  to  blank  high- 
pressure  valve,  fasten  intercepting  valve  back,  as  above 
stated,  open  separate  exhaust  valve,  and  give  engine 
steam.  If  a  blow  occurs  under  these  conditions  at  the 
stack,  it  proves  that  forward  packing  rings  on  intercepting 
valve  are  defective.  It  is  not  known  that  high-pressure 
valve  is  tight,  it  is  impossible  to  determine  which  is 
blowing  without  an  examination,  as  all  these  blows  go  to 
the  receiver  and  to  stack  while  separate  exhaust  valve  is 
open. 

To  Locate  Blows  and  Defects  in  the  Modern  Schenectady 
Cross  Compound. 

It  will  sometimes  occur  that  the  engine  will  develop  a 
heavy  exhaust  at  one  end  of  low-pressure  cjdinder  and  a 
light  one  at  the  opposite  end,  with  no  dei'angement  of  valve 
motion.    There  are  four  prominent  causes  for  this. 

(1)  If  a  slide  valve  is  used.  A  broken  valve  yoke,  Avhich 
would  not  give  a  full  forward  port  opening ;  this  would 
hold  receiver  j^ressure  back,  and  when  back  port  was  open, 
the  receiver  pressure  being  higher,  would  fill  that  end  of 
cylinder  with  a  higher  pressure.  Hence,  the  louder  exhaust, 
but  no  blow  at  stack,  and  intercepting  valve  will  remain 
in  compound  jaosition. 

(2)  The  second  cause  for  loud  exhaust  would  be  a  piece 
broken  off  of  either  side  of  the  valve  or  valve  seat,  which 
Avould  result  in  opening  the  port  earlier  on  the  side  of  valve 
that  was  broken  and  closing  it  correspondingly  later,  all 
of  which  would  serve  to  reduce  the  receiver  pressure  below 
normal  when  that  port  was  open,  leaving  a  smaller  volume 
of  steam  in  receiver  to  fill  tlie  opposite  end  of  cylinder  when 
port  is  open.  Hence,  one  loud  and  one  light  exhaust, 
generally  accompanied  with  blow  at  stack. 

(.3)  Cause  would  be  due  to  very  leaky  packing  rings  and 
ground  joint  on  the  back  end  of  intercepting  valve,  or 
vent  port  stopped  up,  which  would  allow  the  pressure  to 
build  up  and  force  intercepting  valve  forward  far  enough 


to  partly  close  off  receiver  steam  from  reaching  low-pressure 
steam  chest,  but  not  far  enough  to  register  live  steam  ports 
to  low-pressure  steam  chest.  The  receiver  steam  being  so 
closed  off'  soon  builds  ujj  high  enough  to  force  intercepting 
valve  back.  As  soon  as  forced  back,  receiver  pressure 
innnediately  falls  by  flowing  into  the  low-pressure  cylinder, 
causing  a  reQuction  in  receiver  pressure,  which  allows  the 
intercepting  valve  to  again  move  forward  and  repeat  the 
above  operation,  resulting  in  one  light  and  one  heavy 
exhaust. 

In  this  case  there  will  be  no  blow  at  the  stack,  but  you 
will  obsei've  the  intercepting  valve  moving  forward  and 
back  when  engine  is  working.  Howevei',  it  is  sometimes 
difficult  to  determine  whether  the  trouble  is  in  the  inter- 
cepting valve  or  not.  To  make  sure  of  it,  fasten  tJie 
intercepting  valve  back  in  compjound  jjosition  by  removing 
the  nut  on  intercepting  valve  stem,  slipping  a  pipe  of 
proper  length  over  the  stem,  replacing  the  nut.  If  engine 
then  sounds  square,  it  proves  that  trouble  was  with  the 
intercepting  valve.  If  it  did  not  sound  square  after 
fastening  intercepting  valve  back,  it  would  i)rove  that  the 
defect  was  some  one  of  the  other  causes. 

(4)  The  fourth  cause  would  be  broken  or  dectirc  low- 
pressure  bypass  valve,  which  would  cause  a  bad  blow  at  the 
stack  while  the  piston  is  travelling  one  way  only.  The 
defective  one  is  easily  detected  by  noting  which  end  of 
the  cylinder  is  open  to  exhaust  when  blow  occurs ;  or,  in 
other  words,  the  defective  bypass  valve  is  the  one  toward 
which  the  pistons  are  travelling  when  the  blow  occurs. 
Occasionally,  after  stopijing,  we  find  our  engine  will  not 
start.  We  look  around  and  find  that  engine  stands  witli 
right  or  low-pressure  side  on  top  or  bottom  quarter, 
high-pressure  side  on  dead  centre.  We  give  engine 
steam  and  observe  that  intercepting  valve  does  not  move 
forward.  This  indicates  one  of  two  things  :  either  the 
intercepting  valve  is  stuck  for  the  want  of  oil,  or  the 
separate  exhaust  valve  is  disconnected,  cocking  in  such  a 
manner  as  to  prevent  the  intercepting  valve  from  moving 
forward  to  open  live  steam  ports  to  low-pressure  steam 
chest. 

We  will  first  open  throttle  and  strike  end  of  intercepting 
valve  stem  a  light  blow,  and  if  valve  is  stuck  it  will 
generally  move  forward,  which  would  indicate  tliat  the 
valve  was  in  need  of  oil.  If  it  did  not  move  forward  with 
a  light  tap,  would  take  off  cylinder  head  to  separate 
exhaust  valve  to  examine  it.  If  the  valve  stem  is  broken, 
all  tluit  can  be  done  will  be  to  remove  the  broken  parts  and 
pull  the  valve  to  its  seat  and  proceed.  If  the  separate 
exhaust  valve  is  O.K.,  and  the  intercepting  valve  moves 
forward,  and  still  engine  will  not  start,  it  would  indicate 
that  the  reducing  valve  iu  the  intercepting  valve  was  stuck 
closed,  and  sometimes  l)y  a  jar  on  the  intercepting  valve 
stem,  with  throttle  open,  it  will  loosen  it.  If  not,  it  will 
be  neces.saiy  to  take  intercepting  valve  out  and  loosen  up 
the  reducing  valve. — Railirai/  and  Locomotive.  EngineeriiKj. 


Possibilities  of  Peat  Gas. — Recent  exjieriiiients  in  Germany 
and  Sweden  prove  that  tlie  gas  generated  from  2)eat,  even  when  it 
is  highly  saturated  with  water,  gives  satisfactory  results  when 
employed  in  such  gas  engines  as  Mr.  William  Beardmore  has 
lately  eummcneed  to  manufacture  in  Glasgow.  Peat  containing 
as  much  as  50  per  cent  of  water  can  be  economically  nsed,  and 
as  the  presence  of  moisture  has  hitherto  been  a  difficulty  in  tlie 
industrial  application  of  this  fuel,  the  results  of  these  experiments 
are  of  importance.  With  a  moderate  engine  efficiency  a  peat 
moor  of  about  three  square  miles  would  supply  fuel  for  gas  engine? 
to  supply  10,000  H.P.  for  60  years.  In  sucli  case  the  producers 
for  making  the  gas  out  of  the  peat,  as  well  as  the  engines,  and 
probably  electric  generators,  would  be  located  clos'6  to  the  peat 
moor,  as  power  conid  then  be  electrically  distributed  for  a  very 
small  cost.  It  would  thus  appear  as  if  there  is  lying  iu  the  peat 
moors  of  Scotland  and  Ireland  a  great  latent  power,  almost 
equalling  even  tlie  potential  energy  in  our  waterfalls;  and  it  is 
to  be  hoped  that  efforts  will  be  put  forth  for  the  utilisation  of  this 
power.    The  experiment  need  not  cost  much. 


220 


THE    PRACTICAL    ENGINEER.  [August  19,  1904 


INVENTIONS  OF  THE  WEEK. 

By  JVIakks  and  Clerk,  The  Practical  Engiitee?'  Patent  Ajreucy, 
18,  Southampton  Biiilcliugs,  Chancery  Lane,  Londou,  W.C. ; 
30,  Cross  Street,  Manchester;  and  13,  Temple  Street, 
Birmingham. 

The  first  date  given  after  the  number  of  each  specification  is  the  date 
of  application.  The  second  date  is  that  of  the  advertisement  of 
acceptance  of  the  complete  specifications. 

The  following  accepted  specifications  were  advertised  on  the  date 
mentioned,  and  within  two  months  of  such  date  any  verson  properly 
interested  can  oppose  the  sealing  and  grant  of  the  patent  by  giving 
formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  specification  herein  referred  to,  or  of  any  other  published 
patent  specification,  will  be  forwarded  post  free  for  one  shilling  upon 
application  being  sent  to  Messrs.  Marks  and  Clerk  at  either  of  the 
above  addresses. 

Governor  Pulley.  H.  T.  Boothrotd.  No.  15245,  of  10th 
July,  1903.  Ad.  of  ac,  July  20th,  1904.— This  invention  relates 
to  the  provision  of  means  to  provide  for  the  better  regnlatiou  of 
steam  engines  a  convenient  device  for  neutralising  the  hunting 
tendency  of  the  governor  when  such  hunting  or  excessive 
variation  in  the  movements  of  the  governor  is  caused  by 
momentary  p-ilsations  of  speed,  either  the  angular  variations  in 
one  revolution  or  more  protracted  cycles  of  variations  which  may 
be  set  up  by  imjiroperly  lialanced  reciprocating"  jJarts  of  engine, 
insiifficiency  of  flywheel  power,  flapping  of  driving  belt  and  such 
like.  The  invention  consists  essentially  of  a  piilley  or  driving 
wheel  fitted  with  a  spring,  so  that  the  motive  power  may  be 
transmitted  from  the  driving  belt  through  the  spring  to  the 


Specification  No.  16245,  of  1903. 

driving  spindle  of  governor,  and  in  such  a  way  that  the  spring 
shall  act  as  a  cushion  or  bufl'er  to  receive  the  momentary  variations 
of  speed.  The  invention  further  consists  more  particuliuly  of  an 
ordinary  belt  pulley  free  to  run  loose  on  driving  spindle  of 
governor,  and  a  boss  or  disc  fixed  or  keyed  upon  said  spindle, 
with  a  spring  of  suitable  section  flat  or  coiled  to  any  convenient 
shape,  preferably  housed  under  rim  of  loose  pulley,  one  cud  of 
spring  engaging  with  tl;is  pulley  and  other  end  to  engage  with 
fixed  boss.  Further,  the  pulley  and  boss  are  preferably  fitted 
with  projections  on  each,  which  engage  each  other  as  a  safety 
provision  when  the  torque  or  turning  moment  is  excessive. 

Thermostats,  Steam  Traps,  and  like  Devices.   J.  G. 

Wagstaff.    No.  16787,  of  31st  July,  1903.    Ad.  of  ac,  July 


^^^^^ 


Specificatiou  No.  167S7,  of  1903. 

liOth,  1904. — This  invention  relates  to  thermostatic  valves,  con- 
trolling, and  other  valves,  steam  traps,  and  like  devices  actuated 


by  heat  or  the  expansion  or  pressure  of  a  fluid,  and  comprises  a 
semi-globular  or  conical  pliable  sheet  diaphragm  capable  of  readily 
collapsing,  and  of  distending  under  fluid  pressure,  and  so  operating 
or  governing  a  movable  part  or  parts.  The  invention  further 
relates  to  a  thermostatic  valve  comprising  a  chambered  casting 
or  castings,  a  heat  conductor  or  water  bottle  or  bulb  in  con- 
nection tlierewith,  a  semi-globular  or  like  pliable  sheet  diaphragm 
in  said  chambered  casting,  a  spindle  or  like  device  in  connection 
with  said  pliable  sheet  diaphragm,  and  intermediate  gear  or 
means  for  communicating  the  motion  of  said  spindle  or  like  device 
to  the  dampers  or  jjarts  controlled  by  the  action  of  the  valve. 
The  left-hand  portion  of  the  illustration  is  in  actuality  screwed 
out  to  the  bottom  of  the  right-hand  portion,  but  is  shown  at  the 
side  for  the  want  of  vertical  space. 

Speed  Varying  or  Reduction  Gearing.  J.  S.  Faiufax. 
No.  17637,  of  14th  August,  1903.  Ad.  of  ac,  July  20th,  1904.— 
This  invention  consists  in  the  combination  of  a  driving  shaft, 
projecting  outwardly  from  and  revoluble  in  a  bearing,  carried  by 
a  cover  casing  or  standard,  with  a  speed  varying  or  reduction  gear, 
consisting  of  a  sun  wheel  or  pinion  secured  to  the  said  shaft  in 
close  proximity  to  the  bearing,  a  wheel  having  internal  teeth 
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Fig.  1. 

Specification  No.  17637,  of  1903. 


secured  to  said  cover  standard  or  bearing  so  as  to  surround  and 
to  be  concentric  with  said  sun  wheel,  a  jolanet  system  of  wheels 
rotatable  on  pins  and  revoluble  between  the  said  sun  and 
stationary  wheels,  a  disc  arm  or  wheel  carrying  the  said  pins  and 
having  a  hub  independently  rotatable  upon  the  outer  end  of  the 
shaft,  and  a  power  transmitting  niiember  formed  on  or  secured  to 
the  said  hub,  disc,  or  arm  adapted  and  operating  directly  trans- 
mit reduced  speed  from  the  central  positiim. 

Hydraulic  Press.  Davy  Bugs,  Limited,  and  E.  Chowe.  No 
19439,  of  9th  September,  1903.  Ad.  of  ac,  July  20th,  1904.— This 
invention  relates  to  means  of  controlling  the  operation  of 
hydraulic  presses  used  for  forging  and  for  other  purposes,  and 
has  principlally  for  its  objects  to  enable  the  valves  controlling 
the  action  of  the  press  to  be  worked  directly  and  promptly  by 


Specification  No.  19439,  of  1903. 

hand  without  the  necessity  of  using  auxiliai-y  hydraulic  or  other 
fluid  pressure  independent  of  that,  whereby  the  presshead  itself 
is  operated,  and  to  enable  the  speed  of  descent  of  the  presshead 
on  to  the  work  to  be  regulated  at  will,  and  the  presshead  to  be 
arrested  at  any  point  in  its  descent.  The  present  invention  is 
an  improvement  on  the  press  for  which  former  Letters  Patent  No. 
24537,  of  1902,  were  granted,  and  consists  in  the  combination  of 
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main  and  lifting  cylinders,  provision  for  a  common  source  of 
supply  for  both  a  self-closing  suction  valve  adapted  to  permit 
the  descent  of  the  presshead  by  gravity,  a  valve  adapted  to  control 
the  connection  between  the  lifting  cylinders  and  the  main 
cylinder,  and  to  also  control  the  supply  of  pressure  from  the 
source  of  power  to  the  main  cylinder,  and  when  closed,  to  con- 
fine the  supply  of  the  pressure  to  the  lifting  cylinders,  a  valve 
for  regulating  the  escape  of  water  from  the  lifting  cylinders,  an 
exhaust  valve  interposed  between  the  main  cylinder  and  the 
exhaust,  a  balanced  pilot  valve  seated  in  the  exhaust  valve  for 
controlling  the  operation  thereof,  and  a  hand-operated  lever  con- 
liccted  to  the  pilot  valve  and  to  the  pressure  distribution  valve, 
the  connection  of  the  valves  with  the  lever  being  on  opposite 
sides  of  the  fulcrum  thereof,  whereby  when  the  one  valve  is  open 
the  other  valve  will  be  closed  and  vice  versa. 
Universal  Joint  or  Coupling  and  Sliding  Connection 

for  Shafting-  Hoffman.  No.  19687,  of  12th  September,  1903.  Ad. 
of  ac,  July  20th,  1904. — This  invention  relates  to  universal  joints 
or  couplings  and  sliding  connections  for  connecting  shafting  and 
other  parts  with  the  purpose  of  allowing  the  usual  variation  in 
alignment,  as  also  for  allowing  a  variation  in  the  length  of  the 
connected  parts,  the  object  in  view  according  to  one  part  of 
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the  invention  being  to  provide  a  universal  swivel  in  which  ball 
bearings  may  be  employed,  which  is  of  a  simple  construction,  is 
easily  assembled  and  taken  apart,  and  in  which  the  bearing  points 
are  carried  as  far  as  possible  outside  of  the  central  line  of  the 
two  connected  parts,  while  according  to  the  other  part  of  the 
invention  the  sliding  or  telescopic  connection  is  formed  so  that 
the  parts  may  be  operated  with  a  minimum  of  friction.  Fig.  1 
is  a  part  sectional  elevation  of  a  combined  universal  and  tele- 
scopic joint  or  coupling,  and  figs.  2  and  3  are  transverse  sections 
on  lines  n  h  and  r  d  respectively  of  fig.  1  looked  at  from  the 
direction  of  the  arrows. 

Chain  Link  Shackles.  H.  H.  Lake.  (Communicated  from 
Germany  by  Duisburger  Maschinbau  Aktien  Gesellechaft  vorm 
Bechem,  and    Keetman,  of   Duisburg.)      No.  27278,  of  12th 
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Specification  No.  27278,  of  1903. 

December,  1903.  Ad.  of  ac,  20th  July,  1904.— This  invention 
has  for  its  object  a  connecting  shackle  for  chain  links,  in  which 
the  ends  of  the  open  link  are  held  together  by  mear.s  of  a  closing 


member.  The  studs  upon  or  constituting  the  open  ends  of  the 
link  are  connected  or  braced  together  by  a  yoke  or  cap  having 
recesses  that  engage  with  or  lit  closely  over  the  stud.  The  yoke 
or  cap  is  held  in  place  l)y  a  wel)  or  stay  which  may  bo  surrounded 
by  a  hollow  supporting  piece  or  sleeve  extending  across  the  link 
to  support  or  reinforce  the  studs.  The  following  advantages 
are  amongst  those  claimed  for  this  invention.  The  stud.si  of  the 
chain  link  are  secured  in  position  in  such  a  manner  that  they 
cannot  be  displaced  or  moved  on  any  side.  The  traction  strains 
on  the  chain  link  are  taken  by  the  reinforcing  sleeve  and  are 
not  transmitted  to  the  closing  member.  As  a  result  of  this  the 
means  for  fastening  the  closing  part  of  the  link  are  subjected 
to  but  little  strain,  so  that  a  comparatively  weak  pin  is  sufficient 
fastening  means. 

Stop  Valve.  J.  Hopkinson,  I.  Hopkinson  and  CoMrANv 
Limited,  and  R.  Kilbubn.  No.  27798,  of  18th  December, 
1903.  Ad.  of  ac,  July  20th,  1904. — This  invention  relates  to 
stop  valves,  and  consists  in  the  combination  of  a  seating  floor 
or  partition  having  a  thoroughfare  therethrough,  seat  faces  on 
opposite  sides  thereof,  two  valves  connected  by  their  external 
operating  mechanism  and  working  in  oioposite  directions;  the^e 
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valves  which  are  mechanically  controlled  nipping  the  seating  floor 
between  them  when  closed.  The  two  valve  spindles  are  connected 
by  a  screw-threaded  sleeve,  and  a  bridge  having  a  limited  move- 
ment on  guides  attached  to  the  valve  body.  Figs.  1,  2,  and  3 
are  longitudinal  central  section  views  showing  respectively — (1) 
both  valves  on  their  seats;  (2)  the  main  valve  raised  from  its 
seat,  and  the  other  valve  still  closed;  (3)  both  valves  open. 

Stock  and  Die,  and  Tool  or  Die  Holder  for  Screw- 
cutting  Machines  and  Lathes.   J-  H.  Manlf.y.  No.  28681, 

of  30th  December,  1903.  Ad.  of  ac,  20tli  July,  1904.— Tliis 
invention  relates  to  devices  applicable  for  turning  or  cutting  screw 
threads  in  which .  there  are  dies  or  cutters  that  are  radially 
adjustable  towards  or  away  from  the  object  to  be  operated  upon, 
and  in  providing  at  each  side  of  each  die  or  cutter  one  or  more 
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Specification  No.  28681,  of  1903. 

guiding  or  holding  pins,  these  pins  having  a  flat  at  one  side,  and 
round  at  the  other,  and  capable  of  being  turned  so  that  when  the 
round  side  abuts  against  the  dies  or  cutters,  the  latter  will  be 
held  slightly  tilted  (i.e.,  tangential  to  a  small  circle  round  the 
centre  or  axis),  or  when  turned  so  as  to  present  their  flat  sides 
permit  of  the  dies  setting  themselves  perfectly  radial  with  the 
centre.  A  further  claim  is  the  improvement  in  preparing  the  dies  or 
cutters  of  turning  or  screw-cutting  devices,  which  consists  first 
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of  all  in  sotting  the  dies  or  cutters  tangential  to  a  small  circle 
round  (/.c,  a  little  above)  the  centre  or  axis,  and  in  that 
position  boring  out  the  dies  or  screwing  them,  then  aftervvfards 
when  tempered  setting  them  truly  square  or  radial  to  the  centre, 
thus  providing  the  necessary  heel  clearance,  in  combination  with 
pins,  guides  or  wedges  so  arranged  as  to  tilt  the  dies  or  cutters 
a  little,  and  hold  them  tangential,  or  permit  them  to  lie  radial. 

Steam  Separator.  J.  P.  Range  and  Templer  and  Kanoe 
Limited.  No.  3668,  of  13th  Februaiy,  1904.  Ad.  of  ac,  20th 
J uly,  1904. — This  invention  relates  to  the  arrangement  in  steam 


Fig.  1.  Fig.  2. 

Specification  No.  SCCS,  of  1904. 

separators  of  hollow  or  tubular  wrought-metal  tubular  baffles 
formed  with  apertures  on  their  innsr  or  steam  meeting  faces, 
such  apertures  being  provided  with  lips  adapted  to  lead  the 
deposited  oil,  water,  and  the  like  into  the  interior  of  the  tubes. 

Rotary  Disc  Valve.   A.  Turnblll    No.  13215,  of  ilth  June 

1904.  Ad.  of  ae.,  20th  July,  1904.— This  invention  relates  to 
fluid-pressure  valves,  particularly  as  adapted  to  be  fitted  to  steam 
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boilers  for  blowing  off  scum  and  sludge,  as  also  for  blowing  off 
and  cleaning  steam  and  water  gauges,  and  has  for  its  object 
to  provide  a  simple  and  efficient  construction  of  valve  for  such 
purposes.    The  valve  comprises  a  casing,  having  inlet  and  outlet 


branches,  an  interposed  ported  valve  seat  formed  or  removably 
fitted    therein,  a  disc  or  plate  valve   operated  by  a  spindle 


Fig.  2. 

Specification  No.  1321&,  of  1904. 

extending  through  the  casing,  and  a  spring  arranged  to  press 
on  the  disc  or  on  a  guard  plate  bearing  thereon. 
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TRADE  NOTES. 


Messrs.  W.  T.  Glover  and  Company  Limited,  Trafford 
Park,  Manchester.  We  have  received  from  the  above  firm  a 
cross  lined  chart  designed  by  their  works  engineer,  to  overcome 
the  difficulty  experienced  in  transmitting  designs  bv  telephone. 
The  principle  is  similar  to  that  proposed  many  years  ago  to 
assist  the  blind  of  forming  a  mental  idea  of  shapes,  etc.  By 
means  of  such  similar  charts  at  either  end  of  a  telephone  line 
the  sender  by  giving  the  numbers  of  the  ordinates  and  abscissae 
corresponding  to  the  terminal  positions  of  lines,  centres  of  circles, 
etc.,  to  the  receiver,  the  latter  is  enabled  to  plot  the  diagram  as 
the  numbers  are  read  off.  Tlie  charts  are  supplied  free  by  Messrs. 
Glover  and  Company,  and  we  understand  have  already  been  found 
of  great  service.  We  may  add  that  the  chart  is  registered  copy- 
right, and  the  firm  will  be  pleased  to  consider  any  applications 
with  a  view  to  coming  to  an  arrangement. 
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The  United  States  Metallic  Packing  Company  Limited,  send 
specimen  of  their  latest  novelty  iu  the  form  . of  a  small  pocket 
calendar  made  of  aluminium  and  only  in.  diameter.  This 
instrument  has  a  revolving  face,  adapting  itsclf  from  1904  to  192i. 
The  reverse  side  shows  a  section  of  the  company's  well-known 
piston  packing. 

The  Admiralty  have  recently  placed  orders  with  Messrs.  Ed.  G. 
Herbert  Limitea,  Rosamond  Street,  Manchester,  for  a  number 
of  their  well-known  eccentric  .sawing  machines,  and  they  have  at 
the  present  time  machines  in  hand  for  the  royal  dockyards  at 
Cliathan;,  Devonport,  Sheerness,  Portsmouth,  Pembroke,  Haul- 
bowline,  Gibraltar,  and  Malta. 


LAUNCHES  AND  TRIAL  TRIPS. 


Harcalo- — ^On  August  llth  Messrs.  FurntSi,  Withy,  and  Com- 
pany Limited,  Hartlepool,  launched  the  large  steel  screw  steamer 
Harcalo,  which  they  have  built  to  the  order  of  Messrs.  J.  and  C. 
Harrison  Limited,  G6,  Mark  Lane,  London,  E.C.  The  vessel  is 
over  335  ft.  in  length,  is  built  throughout  of  Siemens-Martin 
steel  on  the  deep  frame  principle,  with  a  measurement  capacity  of 
264,128  cubic  feet.  She  is  of  the  single  deck  type,  with  poop, 
bridge,  and  forecastle,  and  takes  Lloyd's  highest  class.  The 
hatches  are  of  large  size  and  are  specially  arranged  for  the 
carriage  of  large  Pensacola  timber  logs,  bulky  cases,  etc.  Wood 
shifting  boards  are  arranged  throughout  the  holds,  cellular 
double  bottom  is  fitted  fore  and  aft  for  water  ballast,  the  after 
peak  as  well  as  the  tunnel  being  arranged  also  for  water  ballast. 
Ten  winches  of  powerful  make  will  be  fitted  and  manufactured  by 
Messrs.  Furness,  Withy,  and  Company  Limited,  who  are  also  the 
makers  of  the  jjatent  combined  steering  gear  and  screw  gear  aft 
specially  designed  by  the  builders.  Large  multitubular  donkey 
boiler,  direct  steam  patent  windlass,  stockless  anchors,  and  all 
the  most  modern  improvements  of  a  first-class  cargo  boat  will  be 
fitted.  Accommodation  for  the  master  and  oificers  will  be  fitted 
up  in  large  deckhouse  on  the  bridge  deck,  and  the  crew  will  be 
berthed  in  the  forecastle.  Triple-expnasion  engines  will  be 
supplied  and  fitted  by  Messrs.  Eichardson,  Westgarth,  and  Com- 
pany Limited,  Hartlepool,  with  cylinders  23  in.,  40  in.,  65  in., 
by  42  in.  stroke  ;  two  single-ended  boilers  15  ft.  6  in.  by  ID  ft.  6  in. 
long,  passed  by  German  law,  and  working  at  a  pressure  of  200  lb. 
per  square  inch. 

Jozsef  AgOSt  Foherczeg.— On  August  nth,  Messrs. 
William.  Dobsou  and  Company  launched  from  their  shijibuilding 
yard  at  Walker  a  steel  screw  steamer  which  they  have  built  to  the 
order  of  the  Hungarian  Levant  Steamshii>  Company  Limited,  of 
Budapest,  for  their  trade  between  the  Danube  and  continental 
ports.  The  vessel,  which  is  built  to  the  highest  class  at  Lloyd's, 
is  of  the  following  dimensions:  Length  between  perpendiculars, 
319ft.;  breadth,  45  ft.  3  in.;  depth  moulded,  23  ft.  9J  in.,  the 
dead-weight  carrying  capacity  being  4,500  tons  on  a  light 
draught.  The  propelling  machinery,  which  is  being  constructed 
by  the  North-Eastern  Marine  Engineering  Company  Limited,  of 
Wallsend,  consists  of  a  set  of  triple-expansion  engines,  having 
cylinders  23i,  39,  66  by  45,  steam  being  supplied  by  twcv  single- 
ended  boilers  working  at  180  lb.  pressure.  On  leaving  the  ways 
the  vessel  was  christened  Jozsef  Agost  Foherczeg. 

Norseman.— The  trial  trip  of  the  steamship  Norseman, 
recently  launched  by  the  Irvine  Shipbuilding  and  Engineering 
Company  (1902)  Limited,  Irvine,  Clyde,  has  taken  place.  The 
vessel,  after  adjusting  compasses,  ran  the  measured  mile  with 
satisfactory  results,  a  sjioed  of  11  knots  being  attained,  one  knot 
over  guaranteed  ispeed.  The  vessel  is  142  ft.  between  per- 
pendiculars by  24  ft.  by  lift.  9  in.  moulded,  built  to  Lloyd's 
highest  class  under  special  survey.  The  vessel  has  been  built 
to  the  order  of  Messrs.  John  Kennedy  and  Sous,  Glasgow,  and 
has  a  dead-weight  cariying  capacity  of  430  tons.  High  ratio 
compound  surface  condensing  engines,  having  cylinders  18  in. 
and  40  in.  by  27  in.  stroke,  with  large  steel  boilers,  etc.,  have 
been  supplied  by  Messrs.  Renfrew  Bros,  and  Company,  Irvine. 

Richard- — The  steel  screw  steamer  Richard,  built  by  Messrs. 
Craig,  Taylor,  and  Company,  Stockton-on-Tees,  to  the  order  of 
Messrs.  Van  Ysselsteyn  and  Company,  Antwerp,  was  taken  to  sea 
for  her  trial  trip  on  August  10th,  which  proved  highly  satis- 
factory. Tiie  vessel  is  of  the  following  dimensions,  viz  :  291  by 
38  by  20  ft.  71  in.  depth  moulded.  She  is  built  to  the  highest 
class  in  Lloyd's  under  special  survey.  The  engines  have  been 
constructed  by  the  North-Eastern  Marine  Engineering  Company 
Limited,  Sunderland,  the  cylinders  being  19,  31,  51  hj  33,  with 
two  large  boilers  working  at  180  lb.  pressure.  During  the  whole 
of  the  run  everything  worked  with  the  greatest  smoothness,  a 
mean  speed  of  11  knots  being  obtained. 

Ghazee. — There  was  launched  on  August  llth  from  the  ship- 
building yard  of  Messrs.  Russell  and  Company,  Port  Glasgow,  a 
steel  .screw  steamer  for  the  Eastern  trade  of  Messrs.  Gcllatly, 
Hankej',  and  Company,  London,  of  the  Mogull  Steamship  Com- 
pany Limited.    The  new  steamer,  which  is  built  to  the  highest  \ 


class  at  Lloyd's,  is  of  the  shelter-deck  type,  and  of  the  following 
dimensions  :  403  ft.  over  all  by  52  ft.  beam  e.Ktreme,  and  29  ft. 
11  in.  depth  moulded.  She  is  designed  for  a  dead-weight  carrying 
capacity  of  about  8,500  tons  on  Board  of  Trade  summer  free- 
board. The  new  steamer,  in  addition  to  having  extra  ventilation, 
and  extra  cargo  ports,  is  arranged  to  accommodate  a  Chinese 
crew  aft,  and  is  otherwise  specially  fitted  up  for  the  trade  in 
which  she  will  be.  engaged.  The  vessel,  which  was  named  Gliazee, 
is  to  be  engined  by  Messrs.  Rankinc  and  Blackmore, 
Greenock,  where  she  was  taken  immediately  after  being  launched. 

Vigilant. — Messrs.  Mackic  and  Thomson,  Govan,  launched 
on  August  llth  the  screw  fish-carrying  steamer  Vigilant,  built  to 
the  order  of  the  Great  Northern  Steamship  Fishing  Company 
Limited,  Hull.  Her  dimensions  are  ;  Length,  140  ft.;  breadth, 
22ft.  3  in.;  and  depth,  lift.  Sin.,  with  a  gross  tonnage  of  280. 
The  vessel'is  fitted  up  especially  for  the  purpose  of,  bringing  fish 
from  the  company's  fleets  to  tlie  Billingsgate  market,  and  for 
this  reason  she  must  be  able  to  maintain  a  high  rate  of  speed  in 
all  conditions  of  the  weather.  She  is  fitted  with  fishing  gear,  so 
that  she  may  herself  be  in  a  position  to  engage  in  trawling.  Mr. 
W.  V.  G.  Lidgerwood,  Coatbridge,  will  supply  triple-expansion 
engines. 

Donegal. — The  trial  trip  of  the  Midland  Railway  Company's 
new  twin-crew  steamer  Donegal  took  place  on  the  firth  on 
Aiigust  llth,  with  entirely  satisfactory  results.  Everything 
worked  smoothly,  and  a  mean  speed  of  20;V  knots  was  attained. 
The  Donegal  was  built  by  Messrs.  Caird  and  Company,  Greenock. 
She  is  one  of  four  steamers  which  are  to  run  on  the  new  route 
which  the  Midland  Company  are  about  to  open  up  between 
Heysham  Harbour  and  Ireland.  Three  of  the  vessels  are  now 
completed,  and  the  fourth  is  in  course  of  cojistruction  at  Barrow. 
Two  are  turbines,  and  two,  including  the  Donegal,  are  driven  by 
triple-exjiansion  engines.  The  dimensions  of  the  Donegal  are 
330  ft.  by  42  ft.  by  25  ft.  9  in.  to  promenade  deck.  She  has  three 
complete  decks,  all  fore  and  aft,  main,  upp?r,  rnd  promenade,  with 
partial  shade  deck  amidships  and  aft  for  boats  and  promenade. 
The  accommodation  for  passengers  is  of  the  most  comfortable 
description,  and  the  state-rooms  and  saloons  are  artistically  and 
handsomely  furnished. 

Nathaniel  Dunlop. — Messrs.  George  Brown  and  Company, 
Greenock,  launched  from  their  shipbuilding  yard  on  Aiigust  llth 
a  steam  pilot  cutter,  which  has  l)een  built  for  the  Clyde  Pilot 
Board  and  Port  Sanitary  Authority.  The  new  vessel,  which  was 
named  Nathaniel  Dunlop,  is  of  the  following  dimensions; 
Between  perpendiculars,  60  ft.,  and  15  ft.  6  in.  by  9  ft.  6  in.  Her 
cylinders  are  10  in.  and  20  in.,  with  a  15  in.  stroke.  She  will  be 
fitted  with  a  large  boiler  working  at  1201b.  pressure,  and  will 
have  her  machinery  supplied  by  Messrs.  Ross  aiid  Duncan, 
Glsagow. 

Martaban- — On  August  llth  Messrs.  Wm.  Denny  and  Bros., 
Dumbarton,  launched  the  steel  screw  steamer  Martaban  for 
Messrs.  P.  Henderson  and  Company's  Glasgow  and  Rangoon  ser- 
vice. The  Martaban,  like  the  other  vessels  of  the  fleet,  has  been 
built  to  the  British  Corporation's  classification.  Her  principal 
dimensions  are:  Length,  410ft.;  breadth,  52ft.;  depth,  30ft. 
9  in. ;  and  she  is  thus  the  largest  vessel  in  the  company's  fleet. 
In  arranging  the  vessel  special  care  has  been  taken  with  the 
ventilation  of  the  passenger  accommodation,  so  that  the  heat  of 
the  Red  Sea  passage  may  be  mitigated  as  much  as  possible.  In- 
order  to  deal  with  bulky  pieces  of  cargo,  tiie  vessel  is  constructed 
on  th-?  built  pillar  and  girder  principle,  which  does  away  with 
round  stanchions  and  leaves  clear  holds.  The  vessel  has  no  less 
than  13  derricks,  all  having  an  outreach  of  fully  8  ft.  over  the 
ship's  side,  the  lifts  ranging  up  to  20  tons,  so  that  cargo 
practically  any  weight  in  bulk  may  be  conveniently  handled.  A 
steam  windlass  with  warping  ends  fitted  on  the  forecastle,  with  a 
powerful  warping  winch  on  the  poop,  enable  the  vessel  to  be 
expeditiously  handled  in  port.  There  is  a  complete  installation 
of  electric  light  on  the  "  concentric  system,"  fitted  by  the 
builders.  The  installation  includes  masthead,  side,  and  cargo  - 
lights,  also  a  search  light  to  enable  the  vessel  to  navigate  the 
Suez  Canal  at  night.  Messrs.  Denny  and  Company,  Dumbarton, 
will  supply  the  engines. 


Battleship  Kentucky's  Record  Run. — Tlie  United  States 
battleship  Kentucky  recently  arrived  in  New  York  after  three 
years  and  seven  months  in  eastern  waters,  completing  a  most 
remarkable  cruise.  She  steamed  in  all  68,000  miles,  and  on  her 
homeward  voyage  from  Hongkong  she  made  12,916  miles, 
including  the  slow  passage  through  the  Suez  Canal,  in  39  steam- 
ing days,  or  an  average  of  12'7  knots.  This  is  a  record  that 
has  not  been  approached  by  any  other  ship  of  any  navy.  On  her 
voyage  from  Southampton  to  New  York  the  Kentucky  averaged 
13'82  knots,  running  under  natural  draught.  The  Kearsarge,  a 
sister  ship,  and  holder  of  the  previous  battleship  record,  made  the 
run  a  year  ago  at  an  average  of  13'50  knots,  under  similar  con- 
ditions. The  Kentucky  also  broke  the  world's  record  for  rapid 
and  accurate  gun  firing  with  her  13  and  8  in.  guns,  and  est&b- 
lislied  a  new  standard  with  her  6  in.  battery. 
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QUERIES  AND  REPLIES. 


Communications  should  be  written  on  one  side  of  the  paper  only,  and  in 
all  cases  be  accompanied  with  name  and  address.  Sketches  should 
be  neatly  drawn,  and,  if  large,  sent  on  a  roller,  so  as  to  avoid 
creasing.  This  column  is  intended  for  the  mutual  assistance  of 
engineers  in  their  daily  work.  As  far  as  we  possibly  can,  we 
render  assistance,  but  we  cannot  undertake  to  work  out  elaborate 
arithmetical  calculations,  or  deal  with  matters  not  of  general 
interest.  Further,  we  cannot,  under  the  pretence  of  answering  a 
query,  be  made  the  medium  for  gratuitous  puffing.  We  cannot 
undertake  to  reply  to  queries  by  post. 


1839.  Setting  Lancashire  Boiler. — I  am  putting  in  a  Lancashire 
boiler  30  ft.  by  7  ft.  What  size  would  you  advise  me  to  make  my 
liottom  flues?  I  know  that  the  side  flues  must  not  be  above 
vrater  level. — Old  Reader. 

Ans^oer. — "Old  Reader"  cannot  do  better  than  get  a  copy  of 
'■'  Specifications  for  a  Lancashire  Boiler  and  Boiler  Seating," 
published  Vjy  the  Technical  Publishing  Company  Limited,  287, 
Deansgate,  Manchester.  This  gives  particulars,  vpith  diagrams. — 
Alpha. 


1830.  Garage. — As  there  appears  to  be  a  difference  of  opinion  with 
regard  to  the  meaning  of  the  word  "  garage,"  would  any  reader 
kindly  give  the  derivation  and  correct  meaning  of  the  word  ? — 
H.  H. 

1836.  Corrosion  of  Pump  Suction  Pipe. — Will  any  reader  explain 
the  following  :  My  water  supply  is  pumped  from  a  deep  well  by 
a  hot-air  engine  two  or  three  times  a  week  into  tanks.  The 
suction  pipe  is  of  wrought  iron  li  in.  diameter,  and  is  laid  nearly 
horizontally  for  20  yards  between  well  and  engine.  During  the 
last  12  years  this  suction  pipe  has  frequently  become  corroded 
right  through,  and  always  on  its  top  side.  Yet  the  delivery  pipe, 
which  is  of  the  same  kind  but  300  yards  long,  remains  perfectly 
sound  I  have  frequently  repaired  the  suction  pipe,  and  now 
renewed  it.  I  want  to  know  why  the  suction  pipe  is  so  severely 
attacked,  and  why  always  on  it.s  top  side,  and  not  the  delivery 
pipe.  The  explanation  may  be  that  the  vacuum  or  rarefaction  in 
it,  combined  with  intermittent  wetting,  sets  up  some  chemically 
corrosive  action.  But  if  so,  what  is  it,  and  why,  and  what  is  the 
remedy  — J.  C.  C. 

1837.  Holtite  Jointing  Material.— Will  any  of  your  readers  kindly 
advise  us  where  Holtite  jointing  material  can  be  obtained? — E.  S.  S. 

1838-  Bending  Brass  Pipe. — As  one  of  your  readers  I  should  be 
glad  if  someone  would  state  the  best  way  of  bending  a  piece  of 
brass  pipe  j|  in.  external  diameter  and  |  in.  bore.  The  pipe  is 
brazed,  and  is  intended  for  a  pressure  of  about  50  lb.  I  want  to 
bend  it  without  a  flaw  into  a  U  shape,  leaving  the  inside  of  the 
U  equal  to  its  diameter. — One  in  a  Fix. 

1840.  Injector  Air  Compressor. — I  have  seen  air  compressors  used 
for  aerating  the  filter  bed  of  a  purifier.  These  worked  on  the 
principle  of  an  injector,  a  jet  of  steam  drawing  in  and  forcing 
through  a  volume  of  air.  I  require  an  air  conijiressor  of  this 
description  to  give  a  pressure  of,  say,  20  lb.  per  square  inch  at  dis- 
charge pipe  under  water  with  a  steam  pi-essure  of  about,  .say,  fiO  lb. 
])er  square  inch.  What  size  would  an  injector  to  give  this  require 
to  be,  and  what  are  the  rules  for  projiortioning  the  siz.e  of  steam 
pipe,  air  inlet  and  outlet,  taper  of  regulator,  etc.  ?  Is  there  any 
book  dealing  with  this  subject  ? — G.  L. 

1841.  A  Connecting-rod  Problem. — When  the  crank  of  a  steam 
engine  is  at  rest  within  an  arc  extending  on  either  side  of  the  dead 
centre  by  an  amount  depending  on  the  coefficient  of  friction,  no 
pressure,  however  great,  along  the  piston  rod  can  start  the  engine. 
Please  show  how  to  determine  this  arc  for  any  given  steam 
engine.  If  po.ssible,  I  should  like  to  know  how  to  do  it  by  means 
of  the  "  friction  circles "  described  in  Kennedy's  "  Mechanics  of 
Machinery." — F. 


MISCELLANEA. 


Messrs.  Eobkrt  Stephenson  and  Company  Limited, 
shipbuilders,  Hebburn-ou-Tyne,  have  just  received  an  order  for 
a  steel  screw  steamer  to  carry  6,300  tons  dead  weight  for  London 
owners. 

Admiralty  Committee  on  Machinery. — The  Admiralty 
have  appointed  a  standing  committee  on  machinery  designs. 
Professor  A.  B.  W.  Kennedy,  LL.D.,  F.R.S.,  has  been  good 
enough  to  lend  his  services  to  the  Admiralty,  and  will  act  as 
president  of  the  committee,  the  other  members  of  which  will  be 
p]ngiucer  Eear-Admiral  J.  A.  Smith  and  Mr.  J.  T.  Milton, 
chief  <^ngiueer  surveyor  to  Lloyd's  Eegister. 


The  Motor-boat  Eaces. — The  International  Commission  for 
the  British  International  Cup  for  motor  boats  sat  in  London  on 
9th  inst.  at  the  ilieadquarters  of  the  Automobile  Club  to 
adjudicate  on  the  protest  lodged  on  behalf  of  the  owner  of  the 
Trofle  Quatre  against  Mr.  Edge's  victory  in  the  final  for  the 
Harmsworth  Cup  on  July  30th.  The  Commission  upheld  the 
French  protest,  and  awarded  the  race  to  the  Trefle  Quatre. 

German  Technical  Schools. — Dr.  Frederic  Eose  has  just 
completed  a  report  on  the  technical  schools  in  Germany  for  tlie 
ceramic  industries.  It  appears  that  there  are  no  less  than  four 
schools  entirely  devoted  to  training  future  workers  in  this  branch 
of  industry,  and  all  are  situated  in  the  midst  of  districts  where 
it  is  extensively  prosecuted.  The  training  given  is  of  the  most 
practical  and  complete  character,  and  embraces  separate  courses 
for  those  who  will  take  up  the  vaiying  kinds  of  work  in  the 
factories.  The  schools  have  not  always  been  looked  upon,  it 
appears,  when  first  established,  with  a  favourable  eye  by  manu- 
facturers. That  prejudice,  however,  the  actual  results  of  their 
working  soon  overcame,  and  they  have  now  the  hearty  support 
of  the  heads  of  the  ceramic  industries.  The  schools  are  State 
subsidised,  and  amply  justify  their  existence. 

Annual  Shipbuilding  Returns. — -The  Bureau  of  Navi- 
gation reports  1,092  sail  and  steam  vessels  of  349,573  gross  tons 
built  in  the  United  States  and  officially  numbered  during  the 
year  ended  June  3()th,  1904.  Of  this  total  55,177  tons  were 
wooden  sailing  vessels,  most  of  which  were  built  on  the  Atlantic 
and  Gulf ;  39,891  tons  were  wooden  steam  vessels.  Of  the  steel 
tonnage  only  5  vessels  of  15,374  tons  are  sailing  ships  built  on 
the  Atlantic;  47  of  97,981  tons  are  propelled  by  steam,  built  in 
the  same  district,  and  41  of  139,898  are  of  the  same  class,  built 
on  the  Great  Lakes.  During"  the  oori'esponding  year,  ended  June 
30th,  1903,  1,215  sail  and  steam  vessels  of  376,502  gross  tons 
were  built  in  the  United  States  and  officially  numbered.  Tlie 
wooden  tonnage  built  this  year  is  about  12,000  tons  greater  than 
last  year,  most  of  the  increase  being  on  the  western  rivers. 
There  has  been  a  falling  off  of  the  steel  tonnage  on  the  Atlantic, 
but  an  increase  on  the  Great  Lakes.  The  unrigged  vessels  for 
1904  number  216  of  51,844  tons,  and  for  1903,  320  vessels  of 
79,574  tons. 

Motor  Omnibus  Traeeic. — In  some  of  our  trade  centres  the 
question  whether  there  will  be  during  the  next  few  years  a 
development  in  the  direction  of  motor  omnibus  traffic  is  being 
discussed.  Sheffield  tyre  makers  s°em  to  think  that  this  move- 
ment is  coming  and  will  stimulate  their  market.  It  is  true 
that  in  London  the  omnibus  system  of  traffic  has  survived  some 
rude  shocks.  There  were  those  who  believed  that  the  Metro- 
politan railways  would  kill  it,  and  later  the  "  tubes "  and 
tramways  were  looked  upon  as  fatal  to  it.  But  through  all 
difficulties  the  omnibus  has  flourished  and  made  money.  In 
other  parts  of  the  country,  however,  it  is  different.  There  seems 
little  probability  that  motor  omnibuses  would  prosper  in  any 
town  where  there  is  an  efficient  electric  tramway  service.  Hence 
it  does  not  seem  as  though  there  could  be  in  the  future  any  very 
great  demand  for  these  vehicles.  The  reason  why  London  alone 
has  maintained  its  omnibus  traffic  is  to  be  found  in  the  size  of  the 
districts  from  which  the  tramways  are  excluded.  The  only  other 
places  in  which  motor  omnibuses  seem  to  have  any  future  are 
rural  districts,  where  the  traffic  would  not  be  sufficient  to  justify 
the  heavy  initial  capital  expenditure  which  electric  tramways 
involve.  It  is  possible  (says  the  Manrhtsler  (ruardian)  that  in 
London  and  in  such  country  districts  there  may  presently  be  a 
fairly  important  market  for  such  vehicles. 

We  understand  that  among  the  difficulties  which  are  being 
experienced  in  completing  and  storing  the  lately  purchased 
battleships  Triumph  and  Swiftsure,  the  (luestion  of  the  type 
of  gunsight  to  be  fitted  holds  a  prominent  place.  This  is  one 
of  those  considerations  which  cause  the  Admiralty  to  pause 
in  deciding  on  the  purchase  of  contract-built  ships,  as  it  intro- 
duces into  our  homogeneous  and  standardised  fleet  fittings  which 
destroy  the  principle  upon  which  the  navy  has  been  constructed. 
Of  recent  years  it  has  been  the  policy  of  the  Admiralty  to 
build  ships  in  classes,  to  secure  homogeneity  of  fleets,  to 
standardise  all  the  fittings,  and  to  make  these  interchangeable 
in  classes.  This  policy  has  resulted  both  in  economy  and 
efficiency.  Witli  the  introduction  of  such  vessels  as  the 
Triumph  and  Swiftsure,  a  good  deal  of  delay  and  confusion  is 
necessarily  caused,  as  all  the  spare  parts  of  such  vessels' 
armament  and  machines  have  to  be  obtained  from  the  con- 
tractors who  built  them,  and  cannot  be  supplied  in  the  usual 
way.  This  disability  applies  also  to  the  ammunition  for  the 
guns,  until  either  the  weapons  can  be  adapted  to  the  service 
ammunition,  or  the  manufacture  of  supplies  undertaken  by  the 
Government  establishments.  In  the  case  of  the  two  vessels 
under  consideration,  the  whole  of  the  guns  are  of  a  different 
type  to  any  at  present  mounted  in  our  ships,  and  each  has  its 
special  class  of  ammunition.  There  are  also  in  the  Tiiumph 
special  sighting  arrangements,  which  are  a  distinct  advance 
upon  those  in  use  in  the  service,  while  the  Grubb  sights  now  in 
the  Swiftsure  are  to  be  replaced  by  those  of  the  Commins 
pattern. 
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UTILISE  YOUR  SMOKE. 

When  works  managers  and  works  owners  j^articularly  are 
casting  about  to  find  means  for  effecting  economies  during 
this  season  of  depression  or  close  profits,  they  will  probably 
worry  over  many  schemes  involving  changes  of  patterns, 
alterations  of  processes,  and  removal  or'  cheapening  of 
costly  parts  upon  the  articles  they  are  mostly  concerned 
in  producing  or  making,  and  may  very  possibly  evolve 
ways  and  means  for  attaining  profitable  alterations,  while 
at  the  same  moment  they  may  ignore  one  of  the  greatest 
wastes,  and  that  one  capable  of  being  easily  remedied. 

It  is  no  uncommon  occurrence  to  'find  responsible  firms 
arrainged  before  police  courts  for  causing  a  public  nuisance 
from  their  works  by  the  emission  of  densely-black  smoke 
from  their  boiler  and  furnace  chimneys,  and  the  arm  of 
the  law  is  consequently  a  more  potent  agency  in  bringing 
about  an  alteration  of  an  old  and  extravagant  form  of 
furnace  or  system  of  fuel  consumption  than  the  rational 
desire  to  get  the  best  results  and  full  value  out  of  the 
fuel  that  is  being  hourly  consumed. 

Other  wastes  may  be  pondered  over  and  worried  about, 
while  a  more  glaring  and  flagrant  leakage  of  money 
passing  away  constantly  in  tlie  form  of  smoke  is  treated 
with  .indifference,  or,  apparently,  not  noticed  at  all.  Their 
apparent  attitude  is  that  it  has  always  been  their  habit 
to  produce  smoke,  and  they  therefore  consider  that  as 
omelettes  cannot  be  made  without  breaking  eggs,  money 
cannot  be  made  from  a  works  where  fuel  is  consumed  for 
power  purposes  without  turning  out  smoke  that  might 
possibly  be  of  some  value. 

The  men  who  are  employed  as  a  rule  in  connection  with 
the  boilers  are  those  prejudiced  in  relation  to  the  maimer 
of  working  that  they  have  been  accustomed  to ;  and  they 
have  usually  some  rule-of-thumb  or  vague  instinctive  notion 
as  to  the  time  and  method  of  introducing  fuel  to  the 
furnaces.  Just  how  much  waste  results  from  imperfect 
knowledge  and  ignorant  attention  to  the  regulation  of  heat 
and  the  controlling  of  the  dampers  it  is  impossible  to  say, 
as  in  many  cases  the  means  and  methods  employed  for 
attending  to  the  production  of  steam  are  of  the  crudest 
character,  and  frequently  left  in  charge  of  the  most  inex- 
perienced workmen.  The  ordinary  stoker  or  fireman  knows 
from  experience  that  a  sudden  rush  of  air,  or  an  indifferent 
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shovelling  of  fuel  straight  into  the  furuaue  without  an 
initial  heating  of  the  same  on  the  dead  plate,  means  black 
smoke,  and  black  smoke  may,  if  discovered,  mean  now  and 
then  a  summons  from  an  inquisitive  inspector  of  nuisances. 
That  the  black  smoke  or  indifferent  handling  of  the  fuel 
means  positive  loss  is  not  often  properly  appreciated. 

It  cannot  be  gainsaid  that  if  there  is  escape  of  smoke 
there  must  necessarily  be  an  escape  of  heat,  and  loss  of 
heat  naturally  means  loss  of  the  monej'^  expended  in  the 
production  of  such  heat.  It  is  strange  that  many  firms 
employ  in  connection  with  their  plant  old  methods  such 
as  were  practised  in  effect  at  the  initiation  of  the  steam 
boiler  of  a  type  very  different  from  that  which  is  employed 
to-day,  and  that  while  new  tools  and  frequently  new 
engines  and  new  systems  of  working  have  been  introduced, 
the  boiler  house  or  stoke  hold  has  been  forgotten. 

It  would  appear,  judged  by  this  practice  of  many  firms, 
as  though,  so  far  as  development  was  concerned,  the  boiler 
had  remained  untouched,  and  that  it  was  in  the  same  con- 
dition to-day  as  fifty  years  since.  Yet,  side  by  side  with  this 
indifference  there  has  ibeen  a  development  in  steam  boilers, 
and  in  the  method  of  ensuring  economy  of  fuel  and  the 
utilisation  of  waste  heat,  such  as  would  make  the  produc- 
tion of  a  balance  sheet  giving  a  profit  and  loss  account  one 
that  would  unmistakably  establish  that  great  advantages 
would  result  from  the  adoption  of  these  modern  systems, 
and  that  the  investment  that  would  be  made  for  an 
installation  would  bring  a  greater  return  than  in  any  other 
department  that  the  similar  sum  could  be  charged  to. 

In  engineering  statements  reputations  should  certainly 
count  for  something,  and  there  are  firms  whose  announce- 
ments in  our  advertising  colmnns  abundantly  testify  who 
are  quite  ea])able  at  any  minute  of  producing  economies 
in  connection  with  the  consum])tion  of  fuel  that  would  cause 
wonderment  in  the  minds  of  many  works  managers  as  to 
why  they  had  so  long  neglected  to  utilise  or  burn  their  own 
smoke. 


INDUSTRIES,   INVENTIONS.  AND  INVESTIGATIONS. 

The  address  delivered  before  the  British  Association  by 
the  Hon.  Charles  A.  Parsons,  as  president  of  the  engineering 
section,  had  reference  particularly  to  the  broad  subject  of 
invention.  It  cannot  be  suggested  that  the  president 
approached  the  subject  from  the  standpoint  of  an  observer 
or  a  student,  inasmuch  as  it  is  probable  that  no  other  living 
Englishman  is  more  generally  known  or  appreciated  on 
account  of  his  inventions  than  the  inventor  of  the  form  of 
steam  turbine  that  has  revolutionised  older  systems  of 
motive-power  generation  and  transmission. 

Although  successful  at  this  moment,  the  experience  of 
the  Hon.  C.  A.  Parsons  has  been  similar  to  other  inventors 
and  pioneers,  for  he  found  at  the  outset  that  not  only  had 
he  to  invent,  but  that  he  had  as  the  more  difficult  task  to 
cause  others  to  recognise  and  appreciate  the  necessity  for 
that  which  he  had  invented.  He  had,  in  fact,  to  create 
an  industry  and  foster  a  demand  for  that  which  was 
non-existent  at  the  time  when  encouragement  would  have 
meant  probably  more  and  Ijeen  of  far  higher  value  to  him 
than  to-day.  The  conmion  conception  of  any  invention  that 
has  become  successful  being  the  result  of  pure  chance, 
accident,  or  inspiration  was  Ijrushed  aside  as  luthlessly  by 


Mr.  Parsons  as  it  has  been  by  other  inventors,  who  have 
found  to  their  cost,  and  also  in  many  instauL-es  to  their 
utter  ruin,  that  what  they  had  laboured  patiently  for  years 
to  produce  was  first  treated  with  indifference,  then  con- 
sidered as  the  happy  thought  that  had  caused  no  trouljle 
to  the  thinker,  and  then  later  on  challenged  as  being  really 
no  invention  at  all,  on  account  of  the  old  and  forgotten 
initiatory  and  unsuccessful  efforts  made  towards  the  same 
ends  by  others  of  past  ages. 

The  national  systems  in  connection  with  the  granting 
of  patents  can  be  attacked  quite  freely,  or  the  remedies 
that  are  in  many  cases  freely  needed  may  be  made,  and 
there  will  still  remain  associated  with  the  difficulties  per- 
taining to  the  invention  one  stern  fact :  that  the  industry 
itself  has  to  be  awakened  before  the  inventor  can  benefit 
by  that  which  he  has  done.  It  is  idle  to  blame  the 
(iovernment  systems  of  granting  patents  for  failure  in  the 
matter  of  inventions  that  the  public  refuse  to  adopt,  for 
we  fear  that  even  if  inventions  that  did  not  succeed  in  the 
past  had  been  free  of  all  the  exjiense  connected  with  the 
obtaining  and  maintaining  of  the  patents,  there  would 
still  have  l^een  a  cry  of  failure,  as  experience  shows  that 
most  great  inventors  live  ahead  of  the  requirements  of 
the  age  in  which  they  are  actually  working. 

It  occurs  only  too  frequently  in  the  experience  of 
inventors  that  the  prejudices  of  those  engaged  in  the 
industries  are  against  the  improvements  that  are  offered 
initially  to  them,  and  the  surroundings  generally  associated 
with  the  introduction  of  a  new  type  of  apparatus  or  new 
inqjroveuient  on  a  recognised  motor  or  machine  are 
distinctly  unfavourable  and  repellant. 

The  suggestion  was  made  in  Mr.  Parsons'  address  that 
many  of  the  inventions  connected  with  industries  that  are 
at  the  present  time  in  a  flourishing  state  might  probably 
have  been  ])rought  to  fruition  at  a  much  earlier  stage  had 
there  been  some  legislative  assistance  granted  the  inventor 
or  the  worker  engaged  in  attacking  the  difficult  industrial 
problems.  It  was  urged  that  a  great  deal  could  be  done 
by  way  of  Government  grants  to  those  known  to  be  involved 
in  developing  and  protecting  our  leading  industries. 

We  very  nmcli  doubt,  however,  whether  the  inventor  at 
the  outset  of  his  career  is  in  quite  the  frame  of  mind  that 
would  encourage  the  head  of  a  Government  financial  depart- 
ment towards  finding  the  resources  that  would  be  of  any 
permanent  benefit  to  him,  inasnmch  as  he  is  usually  quite 
apathetic  in  the  matter  of  what  may  be  termed  the 
commercial  difficulties  of  the  problem,  and  is  prone  to 
consider  that  all  that  is  required  is  for  him  to  do  his  part 
in  the  experiments,  and  that  all  the  funds  therefor  that  are 
needed  should  be  given  to  him  solely  that  he  might  in 
effect  carry  on  a  huge  experimental  workshop  or  costly 
laboratory. 

We  consider  it  would  be  more  to  the  point  if  the  various 
institutions  of  this  country  were  allotted  funds  from  the 
State  towards  the  encouragement  of  original  research,  and 
that  conmiittees  of  experienced  men  associated  with  the 
uidustries  of  the  land  should  thus  have  given  to  them  the 
power  towards  encouraging  those  actually  working  towards 
the  betterment  of  the  industries  with  which  they  are 
connected.  No  Govermnent  department  could  satisfactorily 
allot  the  funds  to  aid  the  general  inventor,  for  it  would 
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probably  want  greater  resources  to  meet  such  demands  tliat 
would  thus  arise  than  would  be  available  for  every  other 
branch  of  the  service  with  which  the  deiJartment  was 
associated.  As  against  this  possibility  of  thus  wasting 
money  on  hypothetical  inventions  or-  upon  inventors  work- 
ing more  upon  fads  than  upon  sound  experiments,  there 
would  be  available,  provided  the  technical  institutions  and 
chambers  of  conmierce  were  permitted  to  administer  such 
funds,  the  experience  that  would  be  sufhcient  to  weed  out 
the  good  from  the  bad,  and  at  the  same  time  to  encourage 
the  industries  to  look  forward  to  the  results  of  experiments 
that  the  inventors  were  engaged  upon,  and  by  this  means 
to  foster  a  demand  at  the  source  of  what  is  now  a  great 
trouble  to  the  iudi\adual  inventor. 


NOTES  ON  NEWS. 


Proposed  Regulations  for  Heavy  Motor  Cars. — The 
following  appears  in  this  month's  publication  of  the  Auto- 
inobih  Cuinniercial  Vehicle  Review:  "The  Local  Govern- 
ment Board  have  now  framed  and  submitted  for  criticism 
to  the  authorities  and  the  Motor  Union  and  Motor  Van 
and  Wagon  Users'  Association  drafts  of  the  proposed  I'egu- 
lations  controlling  the  tare,  weight,  width,  etc.,  of  tyres, 
speed,  and  registration  of  heavy  motor  cars  or  lurries. 
Practically  the  regulations  are  framed  on  the  recent  report 
of  the  departmental  committee,  although  there  are  one  or 
two  instances  in  which  the  association's  recommendations 
have  been  ignored.  The  association  committee  have  decided 
to  accept  the  proposals  in  the  main,  recognising  that  the 
proposed  limits  are  a  reasonable  compromise  between  their 
demands  and  the  views  of  road  authorities,  and  have  con- 
fined their  efforts  to  going  through  the  regulations  and 
making  a  number  of  suggestions  calculated  to  ensure 
smooth  and  efficient  working.  The  abstract  of  the  draft 
contains,  amongst  other  proposals,  the  following:  — 
Sj^eed :  Metal-tyred  vehicles  not  to  exceed  eight  miles 
per  hour.  If  unloaded  weight  exceeds  three 
tons  and  a  trailer  is  drawn,  or  the  axle  weight  is 
over  six  tons,  the  speed  is  reduced  to  five  miles  per  hour. 
Non-metallic-tyred  vehicles  may  travel  at  12  miles  per  hour 
if  axle  weight  exceeds  three  and  not  more  than  six  tons. 
If  over  six  tons  the  speed  is  reduced  to  eight  miles  per 
hour.  Public-service  Cars :  No  motor  over  three  tons 
weight  unladen  used  as  &  stage  carriage  or  for  the  con- 
veyance of  passengers  will  be  permitted  to  draw  a  trailer. 
Grace :  Six  months  allowed  from  passing  of  regulations  for 
adapting  old  cars.  After  six  months  new  regulations  will 
be  enforced." 


Electric  Traction  on  Railways. — At  the  present  time, 
special  interest  attaches  to  some  experiments  which  have 
been  undertaken  to  show  the  cost  of  frequent  stoppages  with 
trains  operated  by  electric  motors.  It  has  been  accepted 
that  owing  to  the  possibility  of  overloading  a  motor  momen- 
tarily a  higher  rate  of  speed  at  starting  can  be  attained, 
and  that  owing  to  this  the  time  taken  on  a  trip  of  given 
length  can  be  shortened  as  compared  with  steam-driven 
trains.  But  the  experiments  now  made  .show  that  frequent 
stops  greatly  increase  cost.  Thus,  if  25  miles  an  hour  is 
to  be  the  mean  speed  on  a  local  line  with  a  35-ton  car,  a 
motor  of  14.3  H.P.  would  suffice  were  there  no  stops  between 
the  terminal  stations,  while  the  electric  energy  consumed 
would  be  29  kilowatts  per  hour.  Witli  a  stop  every  two 
miles,  the  train  would  require  to  attain  a  speed  of  about 
32  miles  an  hour  between  stations,  and  this  would  mean  a 
motor  of  200  H.P.,  consuming  about  47  kilowatts  of  energ}'. 
With  a  sto])  every  mile,  the  power  mounts  up  to  300' H. P., 
and  the  energy  to  79  kilowatts,  as  a  maximum  speed  of 


43  miles  is  necessary  between  stations.  Thus  a  douljling 
of  the  number  of  stops  per  hour  involves  an  increase  in 
power  and  in  energy  consumed  of  50  per  cent.  This  is  a 
point  often  lost  sight  of.  Increased  power  not  only  involves 
greater  first  cost,  but  also  higher  working  exjienses.  Curves 
have  the  same  effect  as  stoppages.  They  involve  a  decrease 
in  speed,  which  necessitates  a  greater  power  to  make  up 
the  difference  when  running  on  the  straight.  Thus  a  5  per 
cent  gradient  is  of  less  consequence  than  a  12  dcg.  curve, 
so  that  the  railway  builders  of  the  future  will  go  over  hills 
rather  than  run  round  their  base,  as  £1,000  per  mile  of 
track  can  be  expended  economically  if  thereliy  it  is  possible 
to  reduce  the  number  of  "  slow  downs  "'  by  33  per  cent. 


Standard  Specification  for  Tubular  Tramway  Poles.- — ■ 
The  British  standard  specification  for  tubular  tramway 
poles  has  just  been  issued  by  the  Engineering  Standards 
Committee  as  an  interim  report.  This  report  is  final  as 
far  as  the  specification  is  concerned,  and  only  an  interim 
report "  of  the  Engineering  Standards  Committee  as  a 
whole,  all  reports  being  considered  as  "  interim  "  luitil  the 
final  report  of  the  committee,  combining  all  reports  and 
specifications,  is  issued.  The  question  of  standardising 
tramway  poles  has  been  somewhat  more  complex  than  was 
at  fii'st  anticipated.  The  committee  fii'st  obtained  figures 
indicating  the  general  trend  of  every-day  practice,  with 
regard  to  outside  diameters,  over  all  lengths  of  poles,  and 
test  conditions.  These  figures  were  carefully  considered 
by  the  sub-committee,  and  a  circular  was  issued  to  a 
number  of  the  leading  tramway  engineers,  resulting  in  a 
large  majority  signifying  their  adherence  to  the  proposals 
put  forward  by  the  sub-committee.  The  sub-committee 
then  proceeded  to  draft  a  standard  specification,  but  before 
finally  adopting  it  the  manufacturers  were  given  an 
opportunity  of  putting  forward  any  suggestions  or  altera- 
tions which  they  might  desire  to  make.  The  replies 
received  were  not,  however,  entirely  in  accord  with  the 
proposals,  and  a  conference  (which  was  attended  by  the 
leading  pole  makers)  was  convened  at  the  Institution  of 
Civil  Engineers  in  last  June,  at  which  the  different 
questions  were  thoroughly  discussed  and  the  specification 
modified.  The  specification  deals  with  construction,  length, 
length  of  joints,  length  of  sections,  outside  diameters, 
minimum  thickness,  straightness,  variation  in  diameter, 
and  drop  test.  The  latter  is  sufficiently  stringent  to  ensure 
a  perfectly-reliable  pole.  The  sub-committee  on  electric 
tramways  consists  of  the  following  gentlemen :  A.  P. 
Trotter  (chairman),  P.  Dawson,  F.  Forbes  Higginson,  E.  R. 
Hill,  J.  H.  Rider,  W.  Rutherford,  H.  M.  Savers,  R.  H. 
Scotter,  A.  M.  Sillar,  J.  J.  Steinitz,  and  A.  H.  Walton,  with 
Leslie  S.  Robertson,  M.I.C.E.,  as  secretary,  and  C.  Le 
Maistre,  A.M.I. E.E.,  as  electrical  assistant  secretary. 


Electricity  from  Water  Power. — Mr.  A.  A.  Campbell, 
in  a  paper  read  before  the  British  Association  on  electricity 
from  water  power,  estimated  that  the  total  amount  of  water 
power  actually  used  for  electrical  production  throughout 
the  world  exceeded  2,000,000  H.P.,  which  was  about  double 
the  total  steam  power  at  present  devoted  in  this  country 
to  the  same  purpose.  This  meant  a  saving  to  the  world 
in  coal  of  over  11,000,000  tons.  The  application  of  water 
power  in  the  United  Kingdom  could,  of  course,  never  attain 
the  dimensions  that  it  had  already  reached  in  America  and 
elsewhere.  Still,  what  is  being  done  in  Scotland  and  Wales 
showed  that  there  were  possibilities  even  in  this  old  countiy 
of  which  till  recently  but  few  were  aware.  As  to  the 
economies  of  electrical  generation  by  water  power,  he  said 
that,  avoiding  on  the  one  hand  small  powers  where  the 
costs  were  likely  to  be  abnormally  high,  and  on  the  other 
very  large  powers  such  as  we  do  not  possess  in  this  country, 
it  might  be  taken  generally  that  interest  on  capital,  depre- 
ciation, upkeep,  and  w-orking  expenses  in  this  country  would 
amount  to  about  12  per  cent  on  the  capital  expenditure. 
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BLOWING   SMALL   CUPOLAS  FROM 
STAND  PIPcS. 

By  Walter  J.  Mat. 

For  many  purposes,  but  possibly  for  the  sake  of  conve- 
nience chiefly,  blowing  cupolas  directly  through  stand  jiipes 
is  often  the  method  adopted,  and  certainly  it  possesses 
some  advantages  in  many  instances.  For  one  thing,  the 
air  can  be  conveyed  in  underground  pipes,  thus  getting  rid 
of  obstructions,  and  as  it  is  often  of  advantage  to  have  the 
fan  away  from  the  cupola,  by  using  conveying  pipes  of 
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sufficient  diameter  it  is  possible  to  have  the  fan  at  a 
considerable  distance.  Of  course,  there  is  loss  by  friction 
iu  such  cases,  but  as  the  ultimate  result  can  usually  be 
secured  by  having  large  pipes,  this  disadvantage  would  be 
more  than  balanced  by  the  greater  floor  space  kept  clear, 
and  the  possibility  of  having  the  fan  close  to  already- 
existing  shafting,  this  latter  being  of  some  moment  pretty 
often. 


Fin.  2 


Providing  there  are  no  sharp  bends  iu  the  conveying 
pipes,  and  that  a  pressure  fan — ^a  Sturtevant,  for  instance- 
is  used,  it  does  not  necessarily  follow  that  the  fan  be  in 
a  straight  line  with  the  cupola,  although  naturally  this  is 
desirable;  while  it  may  very  well  happen  that  the  fan  be 
in  a  machine  room  some  distance  from  the  foundry,  if 
this  is  most  convenient  for  local  reasons.    In  arranging  the 
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conveying  pipes,  not  less  than  a  12  ft.  radius  should  be 
allowed  for  any  bend,  and  where  possible  a  much  longer 
radius  should  be  allowed,  as  this  gives  better  results. 

The  conveying  pipes  must  be  as  large  as,  or  larger  than, 
the  fan  outlet,  and  may  be  of  metal  or  glazed  sanitary 


ware,  the  joints  being  smoothly  made,  especially  in  the 
insides  of  the  pipes.  Metal  pipes  will  be  jointed  according 
to  whether  they  are  flanged  or  socketed,  the  latter  having 
cement  joints,  as  in  horticultural  hot-water  fitting,  and 
for  underground  work  only  cast  pipes  will  be  used,  as 
sheet-metal  pipes  do'  not  last  sufficiently  well  in  the  soil. 
Glazed  pipes,  as  used  for  sanitary  work,  are,  of  course, 
socketed,  and  when  properly  put  together  are  practically 
indestructible.  Cement  joints  are  used,  and  in  making 
these  the  pipes  should  be  pushed  closely  together  and  the 
cement  well  worked  into  the  joint,  Portland  cement, 
without  sand,  and  gauged  rather  stiffly,  being  used.  Where 
the  spigots  do  not  fit  the  sockets  decently,  it  is  a  good  plan 
to  run  a  piece  of  tarred  cord  round,  as  shown  iu  fig.  1,  and 
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then  fill  with  cement  as  shown,  but  in  every  case  a  semi- 
circular wooden  scraper  should  be  drawn  over  the  inside  of 
each  joint  to  make  sure  that  it  is  smooth. 

Coming  to  the  cupola  end  of  the  pipes,  a  cast-iron  pipe, 
as  shown  in  fig.  2,  will  be  required  of  the  same  diameter 
as  the  fan  outlet,  and  two  uprights  will  be  needed,  one 
being  from  9  in.  to  1  ft.  longer  than  the  other,  the  height 
of  these  being  dependent  on  the  height  of  the  tuyeres 
above  the  conveyer  pipes.  The  tuyeres  should  be  arranged 
centrally  on  opposite  sides  of  the  cupola,  but  they  should 
be  at  different  levels,  as  shown  in  fig.  3,  the  difference  in 
height  being  from  6  in.  to  12  in.,  according  to  the  size  of 
the  cupola,  the  object  of  the  arrangement  being  chiefly  to 
prevent  the  currents  of  air  from  the  tuyei'es  meeting  and 
causing  too  slow  melting.    Far  better  and  quicker  melting 
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is  secured  when  the  tuyeres  are  on  different  levels,  and 
where  a  belt  is  used  the  tuyeres  should  be  arranged 
spirally,  as  the  sides  of  the  cupola  lining  do  not  cut  out 
quite  fast  in  the  opinion  of  some  persons. 

The  tops  of  the  pipes  should  be  as  shown  in  section  in 
fig.  4,  an  observation  hole  and  cover  being  provided,  both 
for  the  inspection  of  the  furnace  and  for  inserting  a  bar 
to  push  off  &nY  slag  which  falls  on  the  inner  edges  of  the 
tuyere  blocks.  Air  gates  should  be  inserted,  as  shown  in 
fig.  3,  so  that  the  air  can  be  shut  off  when  necessary,  but 
this  does  not  often  occur  except  at  the  end  of  the  blow. 
These  gates  are  merely  well-fitting  slides  of  iron,  and  will 
readily  be  made  to  fit  at  the  joint  between  the  upright  and 
curved  pipes. 
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Auutlier  form  of  head  is  shown  in  fig.  5,  with  which  no 
air  gate  is  necessary,  this  head  being  in  two  pieces,  made 
to  fit  as  nearly  aii'-tight  as  possible,  the  centre  piece 
revolving  when  necessary  to  regulate  the  blast.  Really  it 
is  no  more  efficient  than  the  one  shown  in  fig.  4,  but  it  is 
costly  to  make,  and  needs  a  lot  of  machine  work  on  it. 
Of  course,  there  is  the  advantage  of  its  being  removable 
from  the  tuyere  block,  but  this  is  not  a  sufficient  return 
for  the  trouble  and  expense  involved  in  making  the  heads. 

Where  stand  pipes  are  used  there  are  practically  no 
obstructions  round  the  cupola,  and  arrangements  can  be 
made  for  slagging  off  and  the  like  quite  readily.  An 
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approximate  plan  of  a  cupola  and  stand  pipes  is  shown  in 
fig.  6,  from  which  the  surface  arrangement  can  be 
gathered.  Tapping  can  be  done  on  either  side  as  preferred, 
and  the  same  applies  to  the  slagging  part  of  the  work. 
Personally,  the  writer  prefers  to  tap  through  a  hole  in 
the  drawing  doors,  where  these  exist,  as  there  are  several 
practical  advantages  in  this,  but,  really,  the  matter  is  one 
of  personal  fancy  more  than  anything. 

As  to  the  size  of  cupola  to  which  two  tuyeres  are 
adapted,  probably  up  to  20  in.  internal  diameter  would  be 
the  range  ordinarily,  but  with  the  fan  near  the  cupola 
and  large  tuyeres — say  6  in.  diameter — up  to  24  in. 
furnaces  can  be  run  with  a  powerful  fan,  such  as  a  No.  6 
Sturtevant  "  high-pressure  "  fan  as  an  instance.  At  the 
same  time,  it  is  not  at  all  desirable  that  large  internal 
areas  should  be  blown  by  two  tuyeres  only,  a  larger 
number  doing  the  work  more  efiEectively  and  requiring  a 
less  pressure,  and  consequently  with  a  smaller  chance  of 
burning  out  the  carbon  in  the  iron.  In  blowing,  it  is 
necessary  that  the  air  should  reach  the  centre  of  the 
burthen  in  the  cupola,  but  at  a  moderate  pressure,  and 
this  requires  more  than  two  tuyeres  where  the  diameter 
is  large.  In  fact,  with  soft  coke,  a  20  in.  cupola  would  be 
difficult  to  run  at  its  full  efficiency,  but  with  hard  fuel, 
which  will  bear  the  burthen  without  crumbling,  full  effi- 
ciency can  be  secured.  In  all  questions  of  meltirjg,  how- 
ever, more  than  the  mere  blast  has  to  be  considered,  but 
largely  the  question  of  fuel  is  one  of  importance  in 
connection  with  blast-furnace  work. 


THE  STORAGE  BATTERY  AS  APPLIED  TO 
ELECTRIC  RAILWAYS. 

By  W.  E.  WiNSHiP. 

^VITH1N  the  last  i'tw  years  there  lias  beeu  a  decided  cliange  in 
the  attitude  generally  taken  as  to  th<.'  advantages  and  advis- 
ahihty  of  storage  battery  installations.  This  is  partly  due  to 
a  better  knowledge  ot  the  life  which  may  reasonably  be  expected, 
and,  to  a  minor  extent,  to  improvements  in  construction  and 
plates. 

Storage  batteries  have  shown  their  utility  and  economy 
especially  in  railway  work,  where  current  fluctuations  are 
Tisually  extreme. 

Where  the  system,  supplied  from  a  single  station,  is  large, 
and  relatively  small  ears  are  operated,  the  instantaneous 
fluctuations  will  be  a  small  percentage  of  the  total  load,  and 
there  would  be  no  economy  gained  in  removing  them.  The 
load  in  this  case  will  very  nearly  follow  the  service  supplied — 

*  Taken  from  the  Journal  of  the  Franklin  lustituie,  August,  1901. 


i.e.,  be  steady  and  proportional  to  the  number  of  cars,  and  the 
only  efiectual  use  of  a  storage  battery  plant,  outside  the  large 
element  of  reliability  of  operation  secured  by  it,  would  be  in 
regulating  the  load  factor  on  the  generating  units  in  service. 
There  would  probably  be,  even  in  this  case,  a  considerable 
economy  resulting  in  operating  the  generating  units  and  boilers 
at  their  most  efficient  load.  This  fact  and  their  importance 
as  a  reliability  factor  might  determine  their  installation  under 
the  above  conditions. 

When  large  cars  are  operated,  perhaps  even  in  trains,  and 
high  accelerations  are  demanded,  as  in  interurban  work,  the 
conditions  are  entirely  different.  The  fluctuations  arc  then 
enormous,  frequently  much  in  excess  of  100  per  cent  over  the 
average  load,  and  we  very  often  find  stations  operating  on  a 
50  per  cent  load  factor  in  order  that  the  maximum  demand 
may  be  within  the  overload  capacity  of  the  generators. 

As  with  all  machines  and  contrivances,  the  efficiency  of  a 
storage  battery  plant  is  not  perfect.  On  certain  classes  of 
work  (viz.,  short  cycles  of  charge  and  discharge)  it  is  remark- 
ably high.  If  the  fluctuations  are  within  the  hour  rate  of  dis- 
charge of  the  battery,  and  are  of  short  duration,  it  is  very 
nearly  90  per  cent.  Tests  published  by  Highfield,*  covering 
a  year's  actual  operation  of  a  battery  plant  on  such  work, 
showed  a  net  watt-hour  efficiency  of  84  per  cent. 

On  complete  charge  and  discharge  cycles,  it  is  decidedly  less, 
87  per  cent  with  the  ordinary  stationary  types  of  batteries 
being  about  as  high  as  can  be  obtained,  while  under  practical 
operating  conditions  it  is  less  than  this,  running  from  70  per 
cent  to  80  per  cent  according  to  the  class  of  work  the  battery 
is  called  on  to  do.  In  spite  of  this  fairly  low  efficiency  the 
use  of  such  a  "  peak  "  battery  may  result  in  a  very  considerable 
saving.  Most  especially  is  this  true  when  the  source  of  supply 
is  a  water  power  of  limited  capacity,  and,  as  already  pointed 
out,  as  an  emergency  it  is  invaluable. 

The  capacity  of  a  storage  battery  is  given  in  ampere  hours, 
and  varies  with  the  rate  of  discharge.  Taking  the  capacity 
as  100  per  cent  at  the  eight-hour  rate,  the  capacities  at  the 
five,  three,  and  one  hour  rates  are  87 A  per  cent,  75  per  cent, 
and  50  per  cent  respectively.  The  capacity  of  a  storage  battery 
is  arbitrary  to  a  certain  extent — that  is,  a  battery  could  be 
discharged  for  a  longer  time  than  would  correspond  to  these 
figures.  If,  however,  the  discharge  is  continued  beyond  these 
values,  the  voltage  drops  too  rapidly  for  good  efficiency.  It 
should  be  noticed  that  by  saying  the  capacity  at  the  one-hour 
rate  is  50  per  cent  of  that  at  the  eight-hour  rate,  we  do  not 
irtply  that  twice  as  many  ampere  hours  must  be  put  in  as  are 
taken  out,  for  this  is  not  the  case.  The  ampere-hour  efficiency 
of  storage  batteries  is  very  good,  being  95  per  cent  to  98  per 
cent. 

To  take  care  of  the  fluctuations  on  a  power  or  sub-station 
there  are  several  ways  of  operating  storage  batteries.  Necessarily, 
the  voltage  of  a  battery  rises  on  charge  and  falls  on  dis- 
charge. If  the  generators  have  a  falling  characteristic — that 
is,  the  voltage  drops  with  increasing  load,  and  the  maximum 
permissible  amount  of  this  drop  is  considerable,  say  5  per  cent 
to  10  per  cent,  then  a  battery  may  be  simply  "  floated  "  across 
the  bus  bars,  and  will  charge  when  the  external  load  is  light, 
and  discharge  when  it  is  heavy.  The  extent  of  the  load 
equalisation  under  these  circumstances  will  depend  on  the 
sharpness  of  decrease  in  voltage,  and  the  duration  and  magni- 
tude of  the  fluctuations  with  reference  to  the  size  of  the  battery. 
Rc  ughly,  it  may  be  stated  that  with  a  5  per  cent  to  7  per 
cent  variation  of  voltage  above  and  below  the  normal,  and  with 
current  variations  equal  to  the  one-hour  rating  of  the  battery, 
lasting  for  several  seconds,  the  generator  load  variation  will 
bo  constant  to  within  5  per  cent.  It  is  possible  to  adjust  the 
ccmbination  of  battery  and  generators  for  different  load  factors 
in  either  of  two  ways  :  first,  by  cutting  in  or  out  a  certain  number 
of  cells,  or  by  raising  or  lowering  the  average  voltage  of  the 
station. 

In  many  instances,  however,  it  is  essential  that  the  voltage 
be  maintained  fairly  uniform.  Under  these  circumstances, 
in  order  to  have  the  battery  charge  and  discharge,  tlie  difi'erence 
in  voltage  between  the  battery  and  the  system  must  be  made 
up  automatically  in  some  way.  It  is  usual  to  employ  a  dift'eren- 
tial  booster  for  this  purpose.  A  brief  description  of  such 
boosters  may  not  be  out  of  place.  There  are  two  booster 
systems  which  have  come  into  general  use  in  America,  both  of 
which  are  usually  motor  driven. 

In  the  one  form  the  booster  generator  field  consists  of  a 
shunt  winding,  to  which  is  opposed  a  sejics  winding,  a  portion 
of  this  latter  carrying  the  generator  load,  while  through  the 
remainder  is  passed  the  external  load.  The  shunt  winding  is 
so  determined  that  with  no  external  load  the  voltage  of  the 
booster  generator  will  be  equal  to  the  maximum  diftereuce  of 
voltage  between  the  battery  and  generators.  The  series  wind- 
ing is  so  determined  that  with  both  generator  and  external 
load  equal  to  the  average,  the  resultant  field  and  consequently 


•  Journil  I.K.E.,  vol.  xxx.,  page  1070.  See  also  Hopkitison,  London  Ehctrician, 
vol.  xlviii.,  page  2il. 
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the  boost'er  voltage  is  zero.  One  of  the  objections  to  this 
ariaugeiiieiit  is  that  the  resultaut  tield  is  small  in  comparison 
with  either  component,  and  in  consequence  there  is  a  serious 
aiuouut  of  euergy  dissipated  iu  the  field  magnets.  The  field 
iMiergy  lias  practically  the  same  value  independent  of  the 
battery  load,  so  that  the  amou)it  of  this  loss  is  of  considerable 
magnitude.  The  self-iudiiction  of  these  abnormally  heavy 
windings  is  very  great,  and  the  pole  legs  of  the  field  magnets 
necessarily  long  to  accommodate  tliein ;  these  two  facts  condi- 
tion, a  relatively  slow  response  of  the  booster  to  variations  of 
the  load. 

In  the  second  form,  the  booster-fi'sld  regulation  is  obtained 
through  the  use  of  a  small  auxiliary  generator,  whose  field 
carries  the  generator  load.  This  machiue  is  so  determined  that 
with  the  generator  load  at  its  normal  value  the  voltage  is 
equal  to  tint  of  the  system.  The  booster-field  circuit  includes 
the  armature  of  this  au.xiliary  machiue,  and  is  connected  across 
the  generator  bus  bars.  The  result  is  that,  with  the  average 
current  iu  tlie  au.xiliary  machine  field,  the  voltage  impressed 
ou  the  booster  field,  and  consequently  the  booster  voltage,  is 
zero.  If  the  generator  load  increases  by  a  small  amount,  tlie 
voltage  of  the  au.xiliary  machiue  increases  by  a  corresponding 
amount,  and  there  is  a  resultant  voltage  impressed  on  the 
booster  field,  thus  causing  the  booster  to  assist  the  battery  to 
discharge.  This  machine  may  be  so  calculated  that  the 
generator  load  may  be  kept  constant  to  within  any  predeter- 
mined limit.  It  has  the  advantage  that  there  is  no  energy  in 
the  booster  field  when  it  is  not  required,  and  also  that  the 
regulation  is  dependent  on  the  load  which  is  to  be  regulated. 

The  length  of  the  booster-field  magnetic  circuit  is  normal, 
and  the  field  windings  are  composed  of  a  relatively  small 
luimber  of  turns  (for  a  booster  on  railway  work  usually  wound 
for  50  volts  nia.ximum) ;  as  a  result,  the  response  of  the  booster 
is  almost  instantaneous. 

The  determination  of  the  size  of  a  battery  installation  will 
dejjend  ou  two  olcmeuts :  the  maximum  discharge  rate  which 
it  is  required  to  deliver,  and  the  required  storage  capacity. 
When  a  battery  is  simply  to  act  as  a  load  equalis.er,  indepen- 
dently of  its  storage  capacity  pure  and  simple,  then  it  is 
obvious  that  the  battery  should  be  chosen  on  the  score  of  cost 
as  small  as  is  consistent  with  efliciency  and  life.  For  this 
jit.rpose  that  type  of  battery  which  is  calculated  to  withstand 
a  maximum  discharge  rate  with  the  least  amount  of  deteriora- 
tion and  least  drop  in  voltage  should  be  chosen.  These  pro- 
perties attach  to  plates  having  a  great  surface  exposed  to 
the  electrolyte  in  the  c«lls. 

I'he  combination  of  equalisation  of  both  instantaneous 
fiuctuatious  and  peaks  of  the  average  load  is  especially  useful 
witli  water  powers  of  limited  capacity,  as  it  is  possible  then  to 
obtain  the  maximum  output  capacity  of  the  plant.  Another 
very  prominent  advantage,  especially  in  operating  on  com- 
paratively low  heads,  is  that  the  difficulties  of  governing  are 
laigely  obviated.  This  is  of  extreme  importance  iu  alternating- 
current  installations. 

All  example  of  such  an  installation,  at  Easton,  Pa.,  may  be 
quoted.  The  power  plant  consists  of  two  2-p]iase  alternators, 
driven  by  water  wheels,  located  in  a  station  about  1^  miles 
distant  from  the  main  power  house.  Iu  this  latter  arc  steam- 
driven  auxiliaries.  'A  mixed  railway  and  'ight  service  is 
furnished,  liefore  the  installation  of  this  battery  an  800  liors.e 
jiower  steam  unit  was  in  constant  use  to  reinforce  two  A.C. 
motor  generator  sets,  driven  from  the  water  power,  in  order  to 
care  for  the  instantaneous  i>eaks  of  the  railway  load.  Since 
the  installation  of  the  battery,  the  water  ]Dowcr  carries  both  the 
railway  and  lighting  load.  During  the  day  the  battery 
battery  ecjualises  the  railway  load,  receiving  also  a  slight  net 
charge;  wlieu  the  ligiiting  load  comes  on,  th  ?  battery  furnishes 
a  net  discharge  to  cnwr  tiie  difference  between  the  water-power 
capacity  and  the  total  load  on  the  plant.  From  12  to  4  a.m., 
vlitn  the  load  is  extremely  light,  tlie  battery  is  re-charged. 
They  are  able  then  to  carry  their  load  under  normal  conditions 
witliout  the  u.-e  of  steam,  excepting  for  certain  auxiliary  service, 
and  are  able  to  shut  down  an  800  horse  power  unit,  and  in 
addition  to  this  advantage,  by  the  removal  of  the  railway  load 
Hnctuations,  their  lighting  scr\  ic  >  is  extremely  satisfactory. 

'J'lie  preceding  has  reference  to  installations  in  central  oi 
sub-stations.  Under  certain  conditions,  it  is  advantageous  to 
install  batteries  at  points  distant  from  generating  stations. 
Such  installations  are  of  two  types — "  floating,"  or  fed  from 
a  booster  feeder,  and  are  ter'iicd  line  batteries.  In  electric 
railway  work  such  batteries  would  be  located  at  some  distance 
from  the  generating  station  to  maintain  the  line  voltage. 

In  the  case  of  a  battery  at  the  end  of  a  booster  feeder,  it  is 
usual  to  transmit  the  average  current,  allowing  the  battery  to 
absorb  or  give  up  the  difference  between  the  instantaneous  and 
average  currents.  Such  an  installation  may  have  a  very  fair 
efficiency,  and  will  show  a  decided  advantage  over  a  high- 
tei'sion  transmission  and  sub-station  scheme  if  tlic  frequency 
of  the  car  service  does  not  justify  the  first  cost  and  attendance 
required  by  tlrj  latter.  The  instances  where  these  conditions 
hold  are   extremely  iiuuierous   in   interurban  work.    In  many 


cases,  howevei',  a  battery  simply  plac^^d  across  the  line  will 
serve  every  purpose  of  the  above,  and  will  show  several  advan- 
tages over  it. 

It  is  obvious  that  the  voltage  at  different  points  could  be  main- 
tained by  copper,  but  the  amount  of  copper  would  often  be 
excessive.  It  is  of  great  importance  to  maintain  the  voltage 
on  the  line  at  as  high  a  value  as  is  possible,  for  several  reasons. 
It  is  tlw  characteristic  of  series  motors,  such  as  are  used  in 
railway  work,  to  take  a  definite  current  on  definite  grades 
outside  of  periods  of  acceleration  and  independent  of  the  speed 
of  a  car.  The  speed  will  vary  very  approximately  as  the 
applied  voltage;  it  is  obvious,  then,  that  to  iiiaiiitain  a  given 
schedule  less  cars  will  bo  required  with  high  than  with  low 
voltage.  Again,  with  cars  on  a  grade  or  accelerating,  the 
periods  of  taking  excessive  currents  are  of  shorter  duration 
with  the  higher  voltage.  The  heating  of  the  motors  will 
depend  largely  on  the  time  that  these  heavy  currents  are 
demanded,  and  as  a  result  the  motors  will  deteriorate  and  burn 
out  very  rapidly  if  the  line  voltage  is  too  low.  This  item  of 
motor  repairs  is  a  very  serious  one  in  electric  railway  operation. 
Again,  the  loss  in  transmission  with  low  voltage  is  excessive. 
Taking  into  account  the  schedule  speed  and  the  transmission 
losses,  the  energy  consumption  will  be  approximately  inversely 
as  the  squares  of  the  applied  voltages. 

If  the  amount  of  copper  is  sufficient  to  furnish  the  average 
demands  of  the  cars  with  a  relatively  small  drop,  when  the 
cars  are  accelerating  or  mounting  grades  distant  from  the  power 
house,  especially  when  the  service  is  supplied  by  only  a  few 
cars,  the  drop  becomes  excessive,  and  is  felt  all  over  the  line. 
If  a  battery  be  installed  at  a  point  about  three-fourths  of  the 
distance  from  the  power  house  (which  point  would  be  modified 
somewhat  by  the  location  of  grades),  whose  voltage  is  equal 
to  the  voltage  which  would  exist  at  this  point  if  all  the  cars 
were  taking  the  average  current,  then  it  would  charge  on  light 
loads  and  discharge  when  the  load  becomes  heavy.  This  results 
in  a  very  considerable  equalisation  of  load  on  the  power  house 
and  in  the  maintenance  of  the  voltage  at  the  battery  location 
at  approximately  a  constant  value,  varying  only  5  per  cent  to 
7  per  cent  above  and  below  the  average.  The  battery  will 
then  neither  experience  a  net  charge  nor  discharge.  Such 
batteries  have  been  installed  by  putting  in  the  number  of  cells 
corresponding  to  the  average  voltage  before  the  erection  of  the 
battery.  It  is  easily  seen  that  the  two  values,  voltage  at  this 
point  with  the  cars  taking  the  average  current,  and  the  average 
voltage,  may  be  quite  diflerent,  as  the  battery  will  modify  the 
latter  quite  con.siderably. 

An  objection  sometimes  brought  against  such  an  installation 
is  that  it  has  no  flexibility.  It  is,  of  course,  absolutely  deter- 
mined by  the  f?L'der  scheme  and  the  service  on  the  line.  If  the 
latter  is  increased,  the  battery  will  experience  a  net  discharge. 
But  this  may  be  taken  care  of  as  follows :  A  certain  number  of 
colls  may  be  cut  out  of  service,  corresponding  to  the  increased 
drop;  or  if  the  schedule  varies  with  the  time  of  day,  the  battery 
mav  be  installed  so  that  it  receives  a  net  charge  during  the 
lighter  service  and  furnishes  a  net  discharge  wheu  the  greater 
number  of  care  are  run,  or  the  voltage  of  the  power  house  may 
be  correspondingly  varied.  Sometimes  the  conditions  would 
be  met  by  a  combination  of  these  methods. 

A  small  installation  at  Berlin,  N.H.,  will  illustrate  what 
may  be  accomplished  in  this  way.  The  road  runs  from  Gorham 
to  Berlin  Mills,  and  is  approximately  8^  miles  long.  The 
power  house  is  75  miles  distant  from  the  Gorham  end  of  the 
line;  from  Gorham  to  Berlin  there  arc  numerous  3  to  5  per 
cent  grades,  with  one  short,  heavy  grade  of  about  12  per  cent 
near  Berlin;  toward  Berlin  Mills  there  are  several  8  per  cent 
grades.  The  track  is  601b.  rail;  bonding  in  poor  condition. 
The  line  consists  of  cue  No.  00  trolley,  with  a  400,000  CM. 
feeder  to  within  one  mile  of  the  end;  from  Gorham  to  the 
power  house  there  is  a  400,000  CM.  copper  return.  A 
liattery  was  installed  iu  the  car-barn  6  5  miles  distant  from 
Gorham,  consisting  of  230  cells,  having  a  capacity  of  280 
amperes  for  one  hour.  Ordinarily  two  16-ton  cars  ar©  operated 
under  40-minutc  headway.  If  extra  cars  are  run  for  a  short 
time,  no  change  is  made  in  the  battery.  If,  however,  it  is 
desired  to  operate  a  20-minute  schedule  over  eight  or  nine 
liours,  thirty  of  these  cells  are  cut  out,  and  the  battery  furnishes 
a  net  discharge  of  about  40  amperes.  Before  the  battery  was 
installed  it  was  impossible  to  operate  more  than  the  two  regular 
cai-s.  They  are  now  able  to  operate  four  cars  for  eight  to  ten 
hours,  and  at  times  six  cars  are  run. 

What  promises  to  be  an  exceedingly  useful  application  of 
floating  batteries  on  interurban  roads  operating  sub-stations 
at  not"too  infrequent  intervals  is  the  installation  of  batteries 
in  such  sub-stations  ordinarily  to  accomplish  load  equalisa- 
tion; in  case  of  a  breakdown  of  the  sub-station  of  short  dura- 
tion, the  battery  would  be  placed  directly  across  the  line,  and 
allowed  to  discharge.  If  the  breakdown  is  of  long  duration,  a 
certain  number  of  cells  could  be  cut  out  and  the  battery 
"  floated  "  between  the  two  stations  on  either  side  to  maintain 
the  lino  voltage  indefinitely  at  a  value  sufficient  fcr  con- 
tinuous operation. 


August  26,  1904]  THE    PRACTICAL  ENGINEER. 


231 


WATER    HAMMER    IN    STEAM  PIPES. 


The  number  of  boiler  explosions  that  occur,  due  to  the 
arrangement  of  steam  pii>es  in  such  a  way  that  they  act 
as  traps  and  collect  the  water  of  condensation,  will  be 
evident  to  our  readers  from  the  extracts  of  the  Board  of 
Trade  reports  that  we  give  from  time  to  time.  The  follow- 
ing article,  which  we  take  from  the  Locomotive,  a  monthly 
))amphlet  published  by  the  Hartford  Steam  Boiler  Inspec- 
tion and  Insurance  Company,  is  of  interest,  as  it  deals  with 
some  recent  cases  of  this  kind  that  have  oome  under  the 
notice  of  this  company:  — 

Figs.  1,  2,  and  3  represent  certain  steam  connections 
which  gave  trouble  not  long  ago  in  an  electric-lighting 
l)lant.    The  boilers  were  of  the  water-tube  type,  with  three 


Fig.  1. 


drums  each,  the  drums  of  one  of  these  boilers  being  shown. 
Inmiedia.tely  upon  the  top  of  this  boiler  there  was  a  safety 
stop  valve  B,  which  was  designed  to  close  automatically  in 
case  of  any  abnormally-violent  rush  of  >6team  through  the 
feeder  to  which  it  was  attached.  This  automatic  valve  was 
closed  at  the  time  of  the  accident,  and  another  stop  valve, 
A,  situated  on  the  same  feeder  where  it  entered  the  boiler, 
had  also  been  closed.  The  boiler  had  been  out  of  service 
for  a  time,  but  pressure  had  been  raised  upon  it  again, 
and  it  was  about  to  be  "  cut  in  "  with  the  other  boilers  in 
the  battery.  For  this  purpose  the  stop  valve  A  was  opened, 
the  intention  being  to  open  the  automatic  valve  B  imme- 
diately afterwards.  It  is  probable  that  owing  to  leakage 
through  one  or  the  other  of  the  two  valves  there  had  been 
an  accumulation  of  water  in  the  space  between  these  valves, 
the  entering  steam  causing  this  water  to  surge  around 
through  the  curved  pipe  in  such  a  way  as  to  throw  it 
violentl}'  against  the  automatic  valve.  At  all  events,  the 
stoj)  valve  A  was  hardly  opened  when  a  section  of  the  casing 
of  the  automatic  valve  was  knocked  out,  as  indicated  by 
the  shaded  area  in  tig.  3,  several  men  who  were  standing 


Fio,  2. 


near  by  being  also  scalded.  Wliere  two  valves  are  used 
on  a  steam  pipe  in  this  mannei',  provision  should  always 
be  made  for  draining  the  space  between  them  before  either 
valve  is  opened,  and  when  one  of  the  valves  is  opened,  it 
should  be  opened  very  slowly  indeed.  Furthermore,  before 
any  considerable  quantity  of  steam  is  admitted  to  the  pipe. 


both  valves  should  be  eased  off  from  their  seats  slightly 
to  establish  a  moderate  circulation,  this  being  allowed  to 
continue  for  some  moments  before  the  valves  are  opened 
further. 

Fig.  4  illustrates  another  case  quite  similar  in  its  general 
aspects  to  the  one  described  above.  The  boiler  was  here 
of  the  vertical  water-tube  type,  and  there  was  a  gate  valve 
in  the  branch  pipe  near  the  boiler,  as  well  as  a  globe  angle 
valve,  where  the  branch  pipe  entered  the  large  main.  From 
the  circumstances  attending  the  accident  here  under  con- 
sideration, and  from  the  close  similarity  between  it  and 
other  accidents  in  which  water  hammer  was  undoubtedly 
the  chief  and  perhaps  the  sole  factor  in  deiterminiug  the 
destruction,  we  are  confident  that  this  was  also  a  case  of 
water-hammer  action.  There  had  undoubtedly  been 
leakage  through  one  or  both  of  the  valves  shown,  so  that 
the  steam  pipe  had  become  more  or  less  filled  with  water. 
At  anyrate,  when  the  valve  B  was  opened  the  casing  of 
the  valve  Y  was  almost  immediately  fractured,  being  broken 
into  several  pieces.  It  will  be  understood  that  in  an 
rccident  of  this  kind  it  is  often  very  difficult  indeed  to  prove 
beyond  further  argument  just  what  the  cause  was.  In  the 
present  case  it  has  been  pointed  out  that  the  valve  B,  being 
a  gate  valve,  would  naturally  not  be  opened  very  rapidly, 
and  it  has  been  argued  that  this  lessens  the  probability 
that  the  accident  was  due  to  water-hammer  action.  However, 
the  fact  remains  that  the  casing  of  the  broken  valve  appears 
to  have  been  abundantly  strong  to  withstand  any  strain 
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that  could  legitiujately  come  upon  it  in  its  natural  service, 
and,  moreover,  an  examination  of  the  fractured  areas  of  the 
casing  showed  that  they  were  sound  and  without  defects. 
It  is  also  certain  that  the  pipe  would  have  trapped  water 
if  either  of  the  valves  had  leaked,  and  that  the  accident 
occurred  innnediately  upon  steam  being  admitted  through 
the  valve  B.  Taking  these  various  circumstances  into 
account,  we  feel  assured  that  the  cause  was  either  water 
hanuner  or  the  sudden  lifting  of  water  from  the  boiler 
itself  as  the  steam  was  carried  over  into  the  comparatively 
cold  pipe.  Of  these  two  explanations  that  which  assumes 
the  presence  of  entrapped  water  appears  to  us  to  be  the 
more  probable,  because,  unless  the  gate  valve  B  were  opened 
with  very  unusual  quickness,  it  is  not  probable  that  any 
great  amount  of  water  would  be  actually  lifted  from  the 
boiler  and  thrown  with  violence  down  to  the  valve  Y. 

Drips  are  excellent  things  on  a  pipe  line,  if  they  are 
faithfully  used,  but  there  is  a  temptation  to  neglect  them 
after  the  attendant  has  operated  the  plant  for  a  con- 
sideraljle  time  without  trouble,  and  it  is  always  better  to 
design  the  pipe  line  so  that  no  drips  will  be  necessary, 
the  pipe  emptying  itself  by  the  natural  action  of  gravity. 
The  same  precaution  may  be  repeated  here  which  was 
mentioned  above,  namely,  in  throwing  a  boiler  into  service 
which  is  connected  with  the  main  steam  line  by  a  pipe 
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coutaiuing  a  double  valve,  the  valves  should  be  opened  very 
slowly,  each  being  eased  from  its  seat  and  allowed  to  stand 
fur  a  time  until  the  pipe  becomes  thoroughly  heated,  and 
any  entrapi)ed  vt'ater  that  it  may  contain  has  had  an  oppor- 
tunity to  pass  away. 

In  "tig.  5  we  illustrate  another  accident,  in  wliich  water 
hannner  was  more  evidently  the  cause  of  the  trouble.  In 
this  case  the  feeder  pijie  from  the  boiler  to  the  main  was 
bent  in  order  to  clear  a  fore-and-aft  line  of  pipe.  There 
was  only  one  valve  in  this  instance  between  the  main  pipe 
and  the  boiler;  but  it  is  easy  to  see  that  with  the  boiler 
out  of  service  and  steam  in  the  main  pipe  there  must  be 
condensation  in  the  bent  feeder,  and  the  water  of  condensa- 
tion must  collect  in  large  measure  in  the  lowest  part  of 
the  feeder,  near  the  stop  valve.  Some  changes  liad  been 
made  in  tlie  steaan  plant  where  this  accident  occurred,  and 
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the  valve  was  being  ojiened  for  the  first  time.  We  are 
informed  that  two  men  were  engaged  in  opening  the  valve, 
from  which  we  infer  that  it  may  not  have  been  found  to 
work  entirely  satisfactory.  We  are  further  informed  that 
there  was  a  difference  in  pressure  of  30  lb.  between  the  boiler 
and  the  steam  main,  the  pressure  in  the  main  being  150  lb., 
and  that  in  the  boiler  120  lb.  We  have  called  attention  to 
the  danger  of  cutting  in  a  boiler  while  any  considerable 
difference  of  pressure  exists  between  it  and  the  steam  main 
so  often,  that  it  is  rather  discouraging  to  attempt  to  accom- 
plish aiivthing  by  a  further  reiteration  of  the  caution.  A 
Imilcf  sliould  never  under  any  circumstances  whatever  be 
■'  cut  in  "  with  other  boilers  until  the  i)ressure  within  it  is 
jiraetically  identical  with  that  in  the  steam  nrain,  because 
if  this  condition  is  violated  there  is  grave  danger  of  the 
rupture  of  some  jia-rt  of  the  structure,  owing  to  the  sudden- 
ness with  wliich  the  stresses  are  changed  when  the  valve 
is  o])ened.  In  tlie  i)resent  case  water  had  collected  in  the 
lower  jiart  of  the  bent  feeder,  and  when  the  valve  was 


Fia.  5. 

opened  this  water  was  thrown  against  the  valve  with  such 
violence  that  the  casing  of  the  valve  wa.s  fractured,  the 
arch  cap  of  the  valve  being  broken  away  from  the  body  of 
the  chamber,  and  the  valve  disc,  stem,  and  part  of  the  arch 
being  blown  ujt  through  the  roof  of  the  building.  The 
casing  of  the  valve  was  §  in.  thick,  and  subsequent  examina- 
tion showed  that  it  contained  a  small  blow  hole,  though 
this  defect  was  too  trifling  to  affect  the  strength  of  the 
casting  to  any  serious  extent.  Two  men  were  seriously 
injured  by  this  accident,  one  of  them  losing  his  eyesight 
entirely,  while  the  other  one  lost  one  eye.  The  dotted  lines 
in  fig."  5  show  the  ideal  way  in  which  this  steam  feeder 
should  have  been  run  in  order  to  avoid  entrapped  water: 
If  it  was  necessary  to  bend  the  feeder,  however,  in  order 
to  avoid  the  fore-and-aft  line  of  pi])e  referred  to  above,  the 
feeder  should  have  been  bent  in  such  a  way  that  its  highest 


jiart  should  come  next  to  the  boiler  instead  of  next  to  the 
steam  maui,  the  riser  being  correspondingly  lengthened. 
There  would  then  be  no  pocket  in  which  water  could  collect, 
and  the  feeder  would  have  drained  itself  into  the  steam 
main. 

In  conclusion,  and  by  way  of  resume,  let  us  rej)eat  that 
a  steam  line  should  never  be  arranged  so  that  it  can 
possibly  entrap  water.  If  there  is  any  doubt  about  the 
jjerfect  drainage  in  any  particular  case,  drip  pipes  should 
be  provided,  so  that  the  doubtful  part  can  be  thoroughly 
drained  before  steam  is  turned  into  it ;  but  it  should  always 
be  remembered  that  any  pipe  whose  safe  condition  depends 
upon  opening  of  a  drip  as  a  distinct  operation  to  be  per- 
formed before  the  valve  is  opened  nmst  be  regarded  as  an 
element  of  weakness  about  the  plant.  Steam  valves,  under 
all  circumstances,  should  be  opened  and  closed  very  slowly, 
and  when  a  jiipe  contains  more  than  one  valve  they  should 
all  be  eased  from  their  seats  slightly  for  some  moments, 
so  as  to  permit  of  the  establishment  of  a  certain  amount 
of  circulation  before  they  are  opened  up  fully.  By  attend- 
ing to  these  various  precautions  it  should  be  quite  possible 
to  avoid  in  large  measure  the  serious  accidents  that  are 
continually  occurring  in  connection  with  pipe  lines,  and 
which  are  attributable  to  water-hammer  action,  or  to  other 
analogous  causes. 


BOILER-HOUSE  ECONOMIES.* 

By   REGIN.4.LD   S.  DOWNE,  M.I.E.E. 

The  problem  is  to  deliver  a  unit  of  electricity  at  the  station 
bus  bars  with  the  minimum  number  of  iDounds  of  coal,  and  this 
question  is  the  most  difficult  one  the  engineer  has  to  face  in  the 
power  liouse,  but  the  one  most  likely  to  give  the  best  money 
return  for  the  time  expended  on  it. 

Coal  in  some  cashes  accounts  for  50  j^er  cent  of  the  total 
(-■tsts.  None  of  the  items  which  make  up  the  total  costs  of 
production,  with  the  exception  of  coal,  are  capable  of  being 
materially  reduced,  as  the  economical  limit  has  been  reached; 
any  further  reduction  can  only  be  brouglit  about  by  increased 
Dutput. 

Mr.  A.  S.  Giles,  in  a  jjaper  read  in  January,  1904,  before  the 
Manchester  section  of  the  Institution  of  Electrical  Engineers, 
gives  a  table  from  data  supplied  by  the  chief  engii-.eers  of  a 
large  number  of  central  stations,  giving  particulars  of  coal 
.■onsumption,  load  factor,  etc.f 

The  stations  tabulated  represent  fairly  well  the  best  practice 
now  prevailing  in  this  country,  yet  the  particular's  given  are 
u)  widely  divergent  that  it  is  difficult  to  account  for  them. 
For  instance,  non-condensing  stations  with  moderate  load 
factor  and  low-prioed  slack  consume  6  5  lb.  per  unit  generated, 
whereas  there  are  condensing  stations  with  similar  priced 
slack  and  higher  load  factor  consuming  10  lb.  and  upwards. 

Broadly  speaking,  the  only  conclusion  one  can  arrive  at  after 
carefully  studying  the  table  is  that  the  stations  with  the 
largest  output  and  highest  load  factor  appear  to  give  the  beet 
results,  and  that  the  other  contradictory  figures  must  be  due  to 
local  or  special  conditions  unknown  to  engineers. 

The  great  majority  of  stations  burn  bitiiminous  slack,  costing 
Irom  6s.  to  133.  per  ton  delivered  in  the  bunkers.  Where  the 
ailway  rate  is  high  and  smoke  conditions  stringent,  Welsh 
coal  is  used;  in  a  few  cases  where  it  is  available,  smudge  or 
low-grade  fuels  are  burned.  This  point  is  entirely  settled  by 
local  conditions. 

Assuming  bituminous  slack  is  used,  how  many  pounds  ought 
be  considered  the  maximum  necessary  to  generate  a  unit 
of  electricity?  In  a  well-designed  condensing  station,  with 
?conomisers  and  superheaters,  and  having  a  load  factor  of  not 
less  than  15  per  cent,  in  the  author's  opinion,  with  the  experi- 
once  at  present  available,  it  ought  not  to  exceed  5  lb.  This 
quantity  of  coal  should  cover  all  the  losses  between  the  furnace 
and  the  engine. 

Several  private  industrial  plants  are  now  generating  a  unit 
( :f  electricity  with  3  lb.  of  cheap  slack.  No  comparison,  how- 
over,  can  be  made  between  the  coal  consumption  of  private 
plants  and  public  supply  stations,  the  nature  of  supply  being 
totally  dissimilar.  The  results  obtained  are  excslleut,  but 
under  the  same  favourable  conditions  one  could  do  better. 

Before  this  problem  can  be  dealt  with  it  is  necessary  to 
know  where  the  losses  are  taking  place ;  are  they  due  to  low 

*  Abstract  of  a  paper'i  e  id  before  the  ninth  annual  convention  of  the  Incorporated 
Municipal  Electrical  Association,  at  Derby, 
t  See  The  Practical  Enyiaur,  January  2yth,  1901. 
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boiler  efficiency,  steam  range  losses,  excessive  steam  consump- 
tion of  engines,  or  all  three? 

To  enable  tliis  to  be  ascertained  it  is  necessary  to  have  a 
rio-id  weekly  analysis  of  units  generated,  together  with  coal 
and  water  used.  In  most  works  completed  quite  rec-ently, 
provision  has  been  made  for  these  measurements,  and  it  is 
possible  to  have  a  daily  analysis  which  enables  a  close  check 
to  be  obtained,  and  any  discrepancies  to  be  immediately  looked 
into.  A  number  of  stations  of  earlier  date  are  not  so  well 
provided  in  this  respect.  It  is,  however,  possible  for  all  to 
obtain  the  weekly  consumption  of  coal,  and  thereby  calculate 
the  pounds  of  coal  per  unit  generated. 

The  measurement  of  water  unfortunately  is  not  such  a  simple 
matter:  in  many  cases  where  the  supply  is  not  obtained  from 
tlie  town's  mains  it  is  not  possible. 
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Several  stations  hav3  recently  had  witer  meters  fixed;  in 
seme  cases  to  each  boiler,  and  in  others  to  the  main  feed  ranges. 
The  author  has  tried  several  types  of  meters  fitted  on  tho 
suction  and  on  the  delivery  sides  of  the  faed  pumps,  but  found, 
after  a  few  weaks  of  constant  running,  that  water  was  passing 
without  being-  recorded.  In  a  large  number  of  evaporation 
tests  recently  carried  out  by  tlie  author,  meters  have  been 
discorded  and  two  measuring  tanks  used  instead.  Where  a 
duplicate  feed  range  is  available  tests  of  this  character  are 
quite  simple.  If  it  is  not  possible  to  isolate  an  economiser  for 
the  purpose  of  a  test,  hot  water  from  the  economiser  delivery 
ca?i  be  ran  into  one  tank,  whilst  the  other  is  being  emptied 
and  pumped  into  the  boiler  at  190  deg.  to  300  deg.  Fah. 

The  various  directions  and  means  through  which  one  may 
still  hope  to  effect  a  further  reduction  in  our  coal  consumption 
are  inchided  in  the  following  list:  — 

(1)  The  influence  of  output  and  load  factor.  (2)  Bonus 
system  for  firemen.  (3)  Sui>erheating.  (4)  Mechanical  stok- 
ing and  forced  draught.  (5)  Fuel  analysis.  (6)  Analysis  of 
flue  gases.  (7)  Auxiliary  plant.  (8)  Feed-water  purification 
and  heating.    (9)  Prevention  of  radiation. 

The  Efffct  of  Output  and  Load  Factor. 
The  stations  having  the  largest  outputs  and  the  highest  load 
factors  show  the  best  coal  results.  The  coal  bill  of  a  station 
in  its  early  stages,  before  the  output  has  reached  a  reasonable 
figure,  is  often  abnormal,  owing  to  its  being  ready  to  supply 
before  there  is  much  demand.  The  conditions  are  not  favour- 
able to  economical  running,  as  the  fuel  required  for  banking, 
keeping  steam  on  ranges,  etc.,  is  out  of  proportion  to  the 
output. 

The  effect  of  a  bad  load  factor  is  more  pronounced  in  the 
boiler  house  than  in  the  engine  room.  Fig.  1  shows  Southport 
curves  of  load  factor,  output,  and  pounds  of  coal  per  unit 
generated  for  the  year  1903-4. 

With  graduated  sizes  of  units  it  is  possible  to  run  the 
generating  plant  in  a  fairly  economical  manner.  A  standing 
engine  does  not  waste  coal. 

According  to  Stromeyer :  "  Under  ordinary  working  condi- 
tions the  radiation  from  a  boiler  amounts  to  from  5  to  10  per 
cent.  If  we  work  a  boiler  only  at  half  of  it.s  power  the  amount 
of  radiation  will  still  be  the  same,  for  the  steam  temperature 
is  not  altered,  but  the  ratio  of  loss  by  radiation  to  heat  put 
into  the  boiler  is  doubled.  On  the  other  hand,  if  a  boiler  is 
overworked,  resulting,  of  course,  in  inefficiency  of  the  heating 
surface,  the  relative  loss  by  radiation  is  very  much  reduced." 

From  this  it  appears  conclusive  that  the  number  of  boilers 
i;nder  steam  should  be  kept  to  the  minimrim  possible,  and  som? 
method  of  assisted  draught  fitted  to  help  us  over  the  peak  of 
th-  load. 

The  author  thinks  it  will  be  admitted  that  with  the  class  of 
slack  usually  burnt,  under  natural  draught,  the  boiler  duty 
is  much  lower  than  the  maximum ;  in  many  cases  the  number 
of  boilers  under  steam  could  be  reduced  25  per  cent.  The 
station  with  which  the  author  is  connected  has  Lancashire 
boilers,  and  the  coal  required  for  lighting  and  banking  fires 


has  been  found  in  the  winter  months  to  amount  to  between 
5  and  7  per  cent  of  the  coal  consumed.  There  was  a  difference 
of  2  per  cent  in  economy  between  banking  fires  on  the  8  ft.  6  in. 
boilers,  and  allowing  fires  to  die  out  on  the  7  ft.  boilers,  and 
vict  versd. 

A  considerable  amount  of  coal  may  be  saved  by  finding  out 
what  banking  conditions  arc  most  suited  to  the  boilers  at 
different  periods  of  the  year. 

Bonus  System  for  Firemen. 
The  personal  factor  in  the  form  of  the  fireman  has  the  greatest 
influence  on  the  reduction  of  coal  costs,  after  output  and  load 
factor. 

In  a  test  quoted  by  Mr.  Bryan  Donkin,  four  good  stoker.s 
were  put  to  fire  the  same  boiler — a  two-flued  30  ft.  Lancashire — 
under  the  same  conditions.  There  was  a  difference  between 
the  most  and  least  expert  of  23  per  cent  in  capacity  and  18  per 
cent  in  economy,  a  saving  of  £7  to  ^8  per  week,  with  coal  at 
10s.  per  ton. 

All  raw  material  from  which  there  is  no  valuable  by-product 
passes  through  the  hands  of  the  fireman.  As  a  rule  he  does 
his  best — i.e.,  with  a  fluctuating  load  he  draws  a  fairly  straight 
line  on  a  recording  steam  pressure  chart.  He  knows  that  the 
less  coal  he  throws  on  the  less  manual  labour  he  is  called  upon 
to  perform ;  he  may  also  have  a  conscientious  idea  that  by 
economising  coal  he  is  husbanding  the  national  resources. 
Generally  speaking,  beyond  that  he  has  no  incentive  to  economy, 
and  provided  he  keeps  a  steady  head  of  steam  is  not  interfered 
with.  The  man  who  actually  burns  the  coal  is  the  one  who 
can  effect  the  economies. 

When  the  managing  engineer  has  convinced  himself  that 
there  are  no  leakages  through  the  brickwork,  when  the  dampers 
are  easily  accessible,  draught  gauges  have  been  fitted  to  the 
chimney  and  each  boiler,  and  a  CO,  recorder  has  been  fixed, 
he  has  done  all  that  can  possibly  be  foreseen,  and  the  rest 
nu'st  naturally  be  left  to  the  leading  firemen. 

A  pecuniary  incentive  is  a  great  help  towards  reducing  the 
coal  bill.  If  a  central  station  has  not  reached  what  it  con- 
siders its  minimum  coal  consamption,  it  is  worth  while  paying 
at  least  2s.  to  save  20s.  worth  of  coal,  which  it  could  not  other- 
wise do.  It  would  be  interesting  to  know  what  results  have 
been  obtained  by  this  means.  At  Southport  a  coal  bonus  has 
been  recently  introduced,  and  the  following  particulars  have 
been  added,  as  they  may  be  of  interest  to  the  members:  — 

The  present  contract  price  of  coal  is  7s.  per  ton,  delivered 

in  the  bunkers. 
The  approximate  number  of  units  generated  per  annum 
=  2,327,600. 

The  average  number  of  units  generated  per  week  =  44,800. 
.\  saving  of  one-tenth  of  a  pound  of  coal  per  unit  generated 

on  the  average   weekly   output  =  4,480  lb.  =  2  tons, 

worth  14s. 
Per  month  of  four  weeks  =  £2  16s. 

The  bonus  is  divided  amongst  the  four  leading  firemen, 

and  is  distributed  monthly. 
It  has  been  fixed  at  Is.  per  week  per  fireman  for  each 

tenth  of  a  pound  of  coal  saved— i.e.,  for  every  56s. 

worth  of  coal  saved,  16s.,  or  28  5  per  cent,  is  given  as 

bonus. 

The  pounds  of  coal  below  which  a  bonus  is  given  has  been 
fixed  for  tiie  next  financial  year  at  6'5  lb.  for  the  summer 
racnths  and  55  for  the  winter  months.  If  we  have  to  pay 
uiore  for  ouv  coal,  the  saving  per  ton  is  proportionately  greater. 

Fig.  2  shows  the  bonus  line  at  present  fixed,  and  the  pounds 
of  coal  consumed  for  each  month  during  the  past  three  financial 
years,  the  load  factors  being  14  22,  15'31,  and  14  49  respectively. 

Superheating. 

No  practical  difficulties  are  experienced  by  using  a  moderate 
superheat  up  to  500  deg.  Fah.  The  saving  in  coal  and  steam 
may  amount  to  between  10  and  20  per  cent,  and  is  greater 
where  the  engines  are  working  under  uneconomical  conditions, 
and  where  a  steam  ring  is  in  use  or  the  steam  ranges  arc 
inordinately  long.  A  superheater  attached  1o  a  boiler  may 
abstract  10  per  cent  of  the  heat  in  the  flue  guses,  and  redue<' 
the  efficiency  of  the  boiler  by  this  amount;  as  this  10  ])ei- 
cent  extra  heat  in  the  isteam  may  reduce  the  eiigine  losses  I)y 
20  per  cent,  the  net  gain  is  very  great,  and  alone  would 
warrant  adoption.  The  saving  in  steam  is  greater  than  the 
saving  in  coal,  due  to  fuel  being  required  to  obtain  the  super 
heat. 

Tables  in  text-books  show  the  great  savin;j  to  be  obtained 
in  coal  and  steam  consumption  by  even  a  moderate  euperhc:;t. 
Many  stations  are  now  working  with  superheaters  mi  side  flucf., 
which  only  increase  the  temperature  some  50  deg.  Fah.;  the 
gain  in  economy,  though  great,  could  be  increased  a  further 
5  jjer  cent  by  raising  the  superheat  an  additional  50  deg.  Fah. 
at  the  engine. 

The  author  has  superheaters  fitted  in  the  downtakes  of  all 
his  Lancashire  boilers,  and  has  been  able,  by  adding  firebrick 
combustion  chambers,  to  raise  the  temperature  of   the  steam 
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leuving  the  superheaters  from  80  deg.  Fall,  to  150  dcg.  Super- 
heaters fitted  in  this  way  give  a  fairly  constant  degree  of 
siqcrlieat,  and  require  practically  no  attention. 

A  consideration  of  the  various  types  of  superheaters  is  out- 
side the  scope  of  this  paper,  but  the  author  is  of  opinion  that 
where  a  high  superheat  of  constant  temperature  is  required 
(as  in  pure  turbine  stations)  separately  fired  superheaters 
would  be  preferable. 

The  following  figures  were  obtained  at  Southport  on  two 
eight-hour  tests  carried  out  on  a  250  indicated  horse  power 
horizontal  Musgrave-Corliss  condensing  engine,  supplied  with 
steam  from  a  7  ft.  by  28  ft.  hand-fired  Lancashire  boiler,  with 
and  without  a  Musgrave  superheater:  — 


Without 
super- 
heater. 

With 
super- 
heater. 

Saving  per 
cent  in 

favour  of 
super- 
heater. 

Water  per  I.H.P.  per  hour,  in  pounds   

16-30 

13  58 

17 

29-27 

24-24 

17 

1-S9 

1-60 

16 

3-40 

2-86 

16 

Average  superheat  at  engine,  85  deg.  Fah. 

At  the  time  of  this  t*st  a  ring  steam  range  was  in  use,  which 
has  since  been  discarded ;  a  similar  test,  if  taken  to-day,  would 
not  show  quite  the  same  saving. 

Mechanical  Stoking   and  Foeced  Draught. 

To  what  extent  does  mechanical  stoking  influence  the  coal 
consumption  in  central  stations?  Makers'  tests  do  not  help 
much,  as  they  are  not  carried  out  under  every-day  conditions, 
lu  a  large  power  house  having  modern  coal-handling  plant 
mechanical  stokers  undoubtedly  save  labour,  and  where  the 
load  factor  is  high  give  economical  results.  In  the  class  of 
station  under  consideration,  viz.,  that  having  a  total  plant 
capacity  not  exceeding  from  4,000  to  5,000  indicated  horse 
power,  mechanical  stokers  are  usually  employed  to  enable  bitu- 
minous coal  to  be  burned  with  a  minimum  of  smoke.  Where 
the  coal  has  to  be  thrown  into  the  hoppers  by  hand  there  is  no 
saving  in  labour,  and  it  is  doubtful  whether  any  economy  can 
be  shown  over  hand  firing  when  the  interest,  repairs,  fnd  cost 
of  running  are  taken  into  account,  while  on  the  other  hand 
there  may  be  obvious  disadvantages. 

As  the  furnace  conditions  are  constant  and  uniform,  there 
should  be  a  saving  with  mechanical  stokers,  but  from  figures 

Oou/uDi  or  Co/JL 


supplied  to  the  author  from  various  stations  employing 
mechanical  stokers,  it  does  not  appear  to  him  that  this  is 
attained  in  practice. 

Many  types  of  stokers  require  steam  for  cooling  the  bars, 
and  in  one  station  where  this  was  tested  it  amounted  to  as 
n:uch  as  11-5  per  cent,  but  this  was  afterwards  reduced  to  3 
per  cent. 

At  sea,  where  the  conditions  do  not  lend  themselves  to 
mechanical  stoking,  good  results  are  unquestionably  obtained 
by  hand  firing. 

With  but  few  exceptions,  natural  draught  is  depended  upon 
for  the  combustion  of  fuel.  Is  it  possible  by  adding  induced 
or  forced  draught  so  to  increase  the  evaporation  and^  economy 
that  after  paying  all  charges  there  would  be  a  saving  that 
would  be  worth  obtaining? 

A  chimney  is  a  rough-and-ready  way  of  inducing  the  air  to 
flow  into  the  furnaces  with  sufficient  velocity  to  cause  the  fuel 
to  burn it  has  the  merit  of  being  absolutely  reliable,  and  the 
upkeep  is  nil.  Energy  must  be  expended  in  bringing  the  air 
tp  the  coal,  but  as  a  chimney  may  require  20  per  cent  of  the 


heat  units  in  the  coal,  this  work  may  be  carried  out  much 

more  efficiently  by  other  means. 

The  apparent  advantages  of  forced  draught  are:  — 

(1)  The  steaming  power  may  be  increased  30  to  40  per  cent 

without  injury.    (2)  Higher  temperature  of  combustion,  giving 

a  higher  evaporative  effect  for  the  fuel.    (3)  Air  supply  under 

control. 

Stromeyer,  in  his  Memorandum  (1902),  states:  "Perfect 
combustion  is  of  far  more  importance,  both  as  regards  the 
efficiency  of  a  boiler  and  the  power  to  be  got  out  of  it,  than 
is  within  limits  either  the  amount  of  heating  surface  or  its 
arrangement." 

The  furnaces  usually  fitted  by  boiler-makers  are  only  suit- 
able for  burning  anthracite  coal  or  coke.  As  the  majority  of 
boilers  burn  bituminous  coal,  the  efficiencies  are  extremely 
low,  but  could  be  raised  if  the  furnaces  were  designed  to  suit 
the  class  of  fuel  burned. 

In  a  coal  containing  over  10  per  cent  of  volatile  hydrocarbon, 
a  high  temperature  in  the  combustion  chamber  (approx. 
1,100  deg.  Fah.)  is  absolutely  necessary  for  combustion.  In 
most  furnaces,  when  the  gases  have  distilled,  they  immediately 
come  in  contact  with  water-cooled  plates,  and  are  reduced  in 
temperature  before  combustion  takes  place.  Until  the  tem- 
perature of  combustion  is  raised  sufficiently  high  tlie  thermal 
efficiencies  of  boilers  burning  this  class  of  fuel  will  remain  in 
the  neighbourhood  of  50  per  cent. 

FuEii  Analysis. 

It  is  essential  that  the  quality  of  the  coal  used  should  not  be 
frequently  changed,  otherwise  firemen  cannot  obtain  the  best 
results.  How  can  one  ascertain  that  the  quality  of  coal  con- 
tracted for  is  being  delivered?  Some  engineers  argue  that  by 
buying  the  cheapest  slack  obtainable  in  the  district,  any  deviation 
from  the  contract  must  be  in  their  favour,  but  this  method  of 
procedure  cannot  always  be  recommended.  Calorimeter  tests  of 
small  quantities  of  coal,  although  fairly  comparative,  are  not  of 
much  commercial  value,  because  the  thermal  value  of  bituminous 
fuel  is  augmented  by  the  hydrocarbons,  a  large  proportion  of 
which  escape  up  the  chimney  without  parting  with  their  heat. 
The  calorific  value  of  some  soft  bituminous  coal  is  equal  to  that 
of  hard  South  Wales  coals,  but  in  practice  the  evaporation  is 
much  lower.  If  we  obtain  the  percentage  of  moisture  under 
similar  weather  conditions  by  drying  a  known  weight  of  slack, 
and  also  ascertain  the  percentage  of  ash,  it  is  possible  to  keep 
a  reasonable  check  on  the  deliveries.  In  the  author's  opinion 
evaporation  tests  made  under  similar  conditions  give  the  best 
practical  results. 

Where  a  contract  is  placed  with  a  coUiei-y,  fewer  deviations 
in  quality  are  to  be  expected  than  where  supplies  are  obtained 
from  a  coal  merchant  or  colliery  agent ;  where  the  colliery  works 
only  one  seam  of  coal  the  conditions  are  even  more  favourable. 
Southport  has  placed  a  contract  with  the  nearest  colliery  under 
the  latter  conditions,  and  the  following  two  tests  carried  out  by 
Mr.  J.  B.  C.  Kershaw,  F.I.C.,  on  samples  delivered  over  six 
weeks  show  the  qualities  to  be  practically  identical. 

Tests  Made  on  Sample  after  Drying. 


Description  of  sample. 

Mois- 
ture. 

Ash. 

Coke. 

Volatile 
matter. 

Fined 
carbon. 

Calorfic 
value  in 
Fahren- 
heit 
luiits. 

Per  c'nt 

Per  cent. 

Per  cent 

Per  cent. 

Per  cent. 

Bickerstaffe  Slack  "A" 

8-48 

11-00 

63-60 

31-40 

57-60 

13,879 

Bickerstaffe  S'ack  "B" 

7-73 

10-85 

67-35 

32-65 

56-50 

13,848 

Analysis  or  Flue  Gases. 

For  a  complete  analysis  of  the  exit  gases  from  a  boiler  it 
is  necessary  to  know  their  chemical  constituents,  tem]>erature, 
and  draught.  This  information  enables  the  engineer  to  reduce 
the  loss  up  the  chimney  to  a  minimum  ;  apparatus  for  carying  out 
these  tests  is  now  available.  To  obtain  the  greatest  boiler 
efficiency  the  excess  of  air  must  be  kept  as  low  as  possible,  and 
this  can  only  be  ascertained  by  individual  tests,  and  depends  ujwn 
the  quality  of  coal  and  the  draught  available.  Every  pound  of 
air  which  passes  through  the  boiler  in  excess  of  the  theoretical 
quantity  represents  a  dead  loss,  as  this  air  has  to  be  heated  up 
from  the  temperature  of  the  atmosphere  to  the  temperature  of 
the  exit  gases.  To  obtain  perfect  combustion  of  the  fuel,  as 
much  oxygen  as  possible  should  combine  with  the  carbon  to 
produce  carbonic  acid.  For  practical  purposes,  the  amount 
of  carbonic  acid  produced  is  an  index  to  the  state  of  com- 
bustion. Under  theoretical  conditions  without  excess  air,  19 
por  cent  CO,  would  be  produced,  but  in  every-day  work  one 
might  with  reasonable  attention  obtain  12  per  cent  CO,  with  an 
exit  temperature  of  600  deg.  Fah.  The  difference  between  8  per 
cent  and  12  per  cent  CO,  represents  a  loss  of  8  5  per  cent  of  the 
fuel  burned. 
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Many  works  have  recently  fitted  up  recording'  apparatus  to 
ascertain  this  percentage,  and  in  most  cases  tlie  results  have  boen 
eminently  satisfactory,  and  have  well  justified  the  outlay.  This 
arrangement  for  analysing  the  gases  is  more  convenient  than  the 
"  snap  "  method,  and  the  readings  are  for  all  practical  purposes 
correct,  but  can  be  checked  by  direct  analysis.  It  is  possible  to 
connect  the  apparatus  to  each  boiler  in  turn,  and  by  reducing  the 
air  leakages,  altering  the  thickness  of  fires,  etc.,  to  raise  the 
average  percentage  of  CO,  considerably.  Without  some 
apparatus  of  this  character  it  is  not  possible  to  keep  a  close  watch 
on  air  leakages.  Most  boilers  are  surrounded  by  a  qTiantity  of 
brickwork  which  is  notoriously  porous,  and  as  this  brickwork  is 
subjected  to  great  changes  of  temperature,  the  air  leakage 
liccomes  excessive  unLess  it  is  receiving  constant  attention. 
.Vir  leakages,  being  inwards,  are  of  an  insidious  cliaracter,  as 
they  do  not  show  themselves,  but  have  to  be  searched  for. 

When  boilers  are  shut  down  tinder  natural  draught,  there  is 
always  considerable  air  leakage  into  the  main  flue,  even  when 
the  dampers  are  closed.  Sliding  dampers  require  to  be  an  easy 
fit  in  their  frames,  but  in  most  cases  this  is  overdone;  an 
improvement  on  the  usual  type  of  damper  miglit  be  easily  fitted. 
The  brickwork  round  damper  frames  is  difficult  to  inspect; 
generally  on  being  opened  up  it  is  found  to  pass  cold  air  at 
every  joint.  This  air  has  a  considerable  cooling  effect  on  the 
gases;  it  decreases  the  draught  and  lowers  the  economiser 
efficiency.  To  what  extent  this  cooling  is  possible  is  shown  by 
the  following  figures  taken  by  the  author  from  a  range  of  six 
Lancashire  boilers.  No.  6  being  nearest  to  the  economisers. 

Poilers  Nos.  5  and  6  under  steam. 

Temperalurfi  of  exit  gases  t alien  in  side  flues  at  a  point 


12  in.  on  boiler  side  of  dampers.  Deg.  F. 

Average  temperature  of  exit  gases    729 

Average  temperature  of  exit  gases  in  centre  of  main  flue 

opposite  No.  6  boiler    314 

Average  temperature  of  gases  entering  economisers    496 

Average  temperature  of  gases  leaving  economisers  .    291 


The  stream  of  cold  air  leaking  past  the  four  standing  boilers, 
passing  up  the  centre  of  the  main  flue,  and  mixing  with  the  hot 
gases  from  Nos.  5  and  6  boilers,  reduced  their  temperature 
233  deg.  in  10  ft.  of  flue.  The  fall  in  temperature  through  the 
economisers  was  only  205  deg.  If  it  is  not  possible  to  prevent 
these  air  leakages  at  the  dampers,  on  shutting  a  boiler  down  for 
any  length  of  time,  it  is  advisable  to  brick  up  the  furnaces.  The 
author  has  had  one  form  of  CO,  recording  apparatus  fitted  in 
his  boiler  house  for  the  past  eight  months,  and  has  found  it 
extremely  useful.  When  first  installed  it  was  impossible  to  get 
more  than  from  2  to  3  per  cent  CO,  from  certain  boilers;  on 
tests  he  has  since  obtained  15  to  16  per  cent  as  a  maximum,  but 
the  average  daily  running  works  out  about  10  per  cent. 

Two  boilers,  even  after  the  brickwork  had  been  thoroughly 
overhauled,  would  not  give  more  than  3  per  cent  CO,.  On 
further  investigation  being  made  it  was  found  that  there  was 
an  openiuo-  at  the  back  dead  plates,  just  behind  the  bridges, 
measuring  30 in.  by  3 in.;  this  was  a  drastic  remedy  of  the 
boiler-makers  for  smokeless  combustion.  On  bricking  up  these 
openings  the  CO,  was  equal  to  that  given  by  the  other  boilers, 
and  they  naturally  gave  a  better  duty. 

Auxiliary  Plant. 

Mechanical  stokers,  economiser  scrapers,  coal  elevators,  and 
ash  conveyers  are  now  generally  electrically  driven.  Most 
stations,  however,  still  have  steam  feed  pumps  which  are 
notoriously  inefficient,  and  may  require  from  2^  to  3^-  per  cent 
of  the  steam  generated.  With  a  careful  subdivision  of  electrically 
driven  feed  pumps,  this  may  be  reduced  to  IJ  per  cent.  The  first 
cost  of  the  pumps  is  greater,  but  after  meeting  all  charges  there 
is  a  distinct  saving,  and  they  are  as  reliable  as  any  other  type 
of  feed  pump.  It  is,  however,  advisable  to  have  a  steam  pump 
as  stand-by  in  the  event  of  any  local  or  other  failure  of  the  supply. 

Feed-water  Purification  and  Heating. 
In  every  case  where  water  is  treated  it  should  be  done 
externally  before  entering  the  boiler.  For  economical  steaming 
a  boiler  should  be  clean  inside  and  out,  because  the  transmission 
of  heat  is  rendered  easier  and  the  evaporation  is  increased.  It  is 
a  generally  accepted  fact  that  no  economy  can  be  obtained  by 
raising  the  temperature  of  feed  water  except  by  heat  which 
would  be  otherwise  wasted.  Is  it  possible  by  having  separately 
fired  feed  heaters  in  series  with  economisers  to  put  the  water 
into  the  boilers  at  the  same  temperature  as  the  steam,  and 
so  obtain  more  duty  per  boiler,  and  reduce  the  number  under 
steam,  thus  effecting  a  saving  in  coal?  The  true  function  of  a 
boiler  would  then  be  steam  raising,  and  not  feed  heating  in 
addition.  Under  existing  methods  the  limit  to  which  heating 
can  at  present  be  carried  is  to  have  an  exhaust  heater  in  the  path 
of  the  steam,  on  its  way  from  the  cylinder  to  the  condenser,  and 
in  series  with  a  heater  which  will  utilise  the  exhaust  steam  from 
the  auxiliary  engines,  the  water  afterwards  passing  through  a 


third  heater  in  the  form  of  an  economiser.  The  temperature  to 
which  the  feed  water  can  be  raised  has  a  decided  bearing  on  the 
subject,  as  the  economy  resulting  from  raising  feed  water  from 

150  deg.  to  250  deg.  Fah.  is  10  per  cent. 

Prevention  of  Radiation. 

When  the  boilers  and  piping  have  been  covered  with  the  most 
suitable  material,  it  is  necessary  to  have  it  periodically  examined 
and  repaired,  as  it  is  usually  of  a  perisliable  nature.  Where  it  is 
enclosed  in  ai  metallic  envelope  much  waste  may  he  caused  if  there 
is  contact  between  the  piping  and  tlic  shield,  which  may  be  at 
nearly  the  temperature  of  the  steam.  Condensation  may  be 
reduced  one-half  if  the  valve  bodies  and  flanges  are  cover .  d.  The 
joint  itself  may  be  left  exposed,  but  with  superheated  steam  there 
is  little  trouble  from  leaky  joints,  if  the  ranges  are  well  drained. 

Conclusions. 

Perfect  combustion  of  fuel  cannot  bo  obtained  in  any  form  of 
boiler,  but  it  ought  to  be  possible  to  considerably  laise  the  low 
thermal  efficiencies  at  which  most  of  them  are  working  at  the 
piesent  time.  The  two  essentials  are — the  highest  possible 
initial  temperature  in  the  combustion  process,  as  the  heat 
Iranemissioii  l>etween  the  water  and  the  hot  gases  is  directly 
proportional  to  their  difference  of  temperature ;  and  a  high  tem- 
perature in  tlie  combustion  chamber,  so  that  tlie  volatile  gases 
are  not  cooled  down  before  combustion  takes  place.  To  obtain 
full  value  from  bituminous  coal  is  an  exceedingly  difficult  matter, 
and  the  numerous  papers  which  have  dealt  with  this  problem  do 
not  assist  us  much. 

The  subject  is  usually  dismissed  as  follows ;  "  In  a  properly 
constructed  furnace  these  valuable  hydrogen  units  can  be  utilised 
to  their  full  value,  but  time  does  not  permit  of  going  further 
into  this  matter."  What  engineers  are  seeking  is  the  properly 
constructed  furnace,  suitable  for  the  particular  class  of  slack  to 
be  burnt.  The  author  has  carried  out  a  large  number  of 
evaporation  tests  at  different  rates  of  eombustion,  and  with 
different  forms  of  combustion  chambers,  on  hand-fired  7  ft.  by 
28  ft.  Lancashire  boilers.  The  evaporation  per  pound  of  coal 
from  and  at  212  deg.  Fah.  varied  from  6-62  lb.  to  T'lV  lb.  Coal 
burnt  per  square  foot  from  33  lb.  to  17  lb.  Evaporation  from 
5,2501b.  of  water  per  hour  to  3,9001b.,  and  the  superheat  from 

151  deg.  Fah.  to  80  deg.  Fah. 

One  boiler  is  fitted  with  steam  blowers.  On  test  5,4001b. 
of  water  per  hour  was  evaporated.  After  deducting  the  steam 
taken  by  the  blowers,  the  evaporation  per  pound  of  coal  was  only 
6'21  lb.  On  a  special  test  it  was  found  that  the  steam  jets  when 
giving  a  draught  equal  to  f  in.  in  the  ashpits  required  3401b.  of 
steam  per  hour,  equal  to  6  per  cent  of  the  steam  generated.  The 
fine  ash  made  by  the  ordinary  furnaces,  amounting  to  3  per  cent 
of  the  coal  burned,  approximately  200  tons  per  annum,  is  dealt 
with  by  this  boiler;  it  was  found  to  have  an  evaporation  value 
equal  to  one-half  that  of  the  slack.  Under  the  conditions  stated, 
in  Southport  they  obtained  an  average  evaporation  of  7  lb.  of 
water  per  pound  of  coal,  having  a  calorific  value  of  13,800  B.T.U. 
Their  average  combined  boiler  superheater  efficiency,  therefore,  is 
only  52  per  cent. 

Electrical  engineers  have  made  great  progress  in  this  special 
branch  of  steam  engineering,  due  in  great  measure  to  the  fact 
that  they  arc  the  largest  purveyors  of  energy  in  a  form  which  is 
readily  and  accurately  measured.  Before  the  advent  of  electricity 
supply  these  investigations  were  entirely  in  the  hands  of  marine 
and  water  engineers,  who  were  restricted  to  measuring'  their 
energy  in  indicated  horse  power  hours,  which  is  neither  a  con- 
venient nor  particularly  accurate  method.  As  this  question  is 
now  being  intelligently  dealt  with  by  electrical  engineers  all 
over  the  country,  we  may  confidently  look  forward  to  great 
improvements  in  the  immediate  future. 


How  TO  Make  Hard  Copper  Castings. — Pure  copper,  when 
it  is  molted  and  run  in  the  mould-s,  is  invariably  porous  or 
spongy.  The  reason  for  this  phenomenon  does  not  appear  to 
be  known,  but  the  metal  when  in  a  molten  state  either  absorbs 
or  develops  gases  which  cannot  escape  from  the  mass  before  it 
solidifies.  For  this  reason  copper  castings,  so  called,  are  always 
alloys,  although  the  introduced  element  is  usually  in  a  very 
small  proportion.  The  following  methods  are  recommended 
for  small  quantities  :  To  every  25  lb.  of  copper,  heated  to  red- 
ness in  a  crucible,  add  li  lb.  potash  or  soda,  lib.  alum,  ^  lb. 
of  bone  dust,  and  ^\h.  of  zinc  or  tin;  melt,  remove  slag,  cover 
with  charcoal,  and  run  into  ingots.  This  ensures  a  hard, 
dense,  and  tough  metal.  For  small  quantities,  under  101b.,  a 
graphite  crucible  with  an  asbestos  cover  should  be  used,  and 
about  1-lOth  per  cent  of  pure  sodium  introduced  into  a  cavity 
in  a  carbon  rod,  and  stirred  into  the  metal,  which  is  covered 
by  a  layer  of  common  salt.  Copper  may  be  purified  by  stirring 
into  it  a  mi.xture  of  three  parts  nitre  and  two  parts  argol. 
Phosphorus  also  is  used  to  prevent  porosity  in  copper.  A 
reliable  mixture  for  hammers,  soldering  bits,  etc.,  is  copper, 
100  1b.;  zinc,  l^lb.;  stick  phosphorus,  l^in. 
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SOME  EXAMPLES  OF  PRESENT  PRACTICE  IN 
CRANES  AND  LIFTING  M ACH I N  ERY.— VI.* 

By  Edward  C.  R.  Marks,  A.M.I.C.E.,  M.T.M.E. 

Electric  Overhead  Travelling  Cranes — {continrnuj). 

Fro.  26  represents  a  70-ton  three-motor  crane  for  a  50  f^. 
span,  by  Messrs.  Joseph  Adamson  and  Co.,  of  Hyde, 
Cheshire,  and  fig.  27  a  40-ton'three-motor  crane  for  a  37  ft. 


minnte.  The  cross  traversing  is  at  the  rate  of  40  ft-.  per 
tninnte  with  a  10  B.H.P.  motor  rnnning  at  4.35  revohitions 
per  minnte. 

The  load  is  carried  by  six  plies  or  falls  (three  bights)  of 
steel  wire  rope  4|  in.  in  circumference. 

With  the  40-ton  crane  the  hoisting  is  at  the  rate  of  4  ft. 
per  minute  with  a  16  B.H.P.  motor  running  at  333  revolu- 
tions per  minute,  the  travelling  at  120  ft.  with  a  motor  of 
same  power    and    speed    as    for  hoisting,  and  the  -"cross 


Fig.  26. 


6  in.  span,  by  the  same  makers.  In  each  case  the  hoisting 
motor  is  at  one  end,  and  the  motor  for  cross  traversing  at 
the  opposite  end  of  the  crab.  The  motor  for  the  longi- 
tudinal ti-avelling  of  the  complete  crane  is  fixed  on  one  of 
the  girders  at  the  centre'of  the  span. 


traversing  at  60ft.  with  a  10  B.H.P.  motor  running  at  43.5 
revolutions  per  minute.    The  load  in  this  case  is  carried  by 

I   four  plies  or  falls  (two  bights)  of  4i-in.  circumference  steel 

!   wire  rope. 

The  girders  in  each  crane  are  of  the  box  type.    In  the 


Fig.  27. 


With  the  70-ton  crane  the  hoisting  is  at  the  rate  of 
4|  ft.  per  minute,  this  motion  being  driven  by  a  32  B.H.P. 
niotor    miming    at    400    revolutions   per    minute.      The  i 
travelling  speed  is  at  100  ft.  per  minute,  the  motor  for  this  i 
motion  being  a  21  B.H.P.  running  at  266  revolutions  per  j 

*  For  previous  article  see  page  166. 


attachment  of  the  girders  to  the  end  carriages  the  makers 
employ  gusset  plates,  such  as  may  be  seen  in  the  illustra- 
tio)is,  to  prevent  "cross  working"  or  "parallel-rule  action" 
of  the  girders  and  carriages  during  travelling,  when  one  end 
of  the  crane  attempts  to  gain  upon  the  other,  owing  to  a 
greasy  rail  or  unequal  distribution  of  the  load.  These 
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gusset  plates  extend  over  the  joint  between  girder  and 
carriage.    To  farther  reduce  the  tendency  to  cross  working, 


Fm.  -iS. 

the  makers  allow  a  high  proportion  of  wheel  base  to  span  ; 
they  give  it  as  their  experience^that  this  should  not  be  less 
than  one  in  five. 


The  axle  boxes  or  bearings  for  the  axles  of  the  end 
carriages  are  each  bushed  with  gun  metal  and  lubricated  by 
means  of  a  floating  I'oller  which  carries  the  oil  from  the 
reservoir  (in  bottom  of  box)  to  the  axle. 

Messrs.  Adam  son  and  (Jo.  construct  their  own  motors. 
They  are  of  the  multipolar  enclosed  type.  The  armatures 
are  of  the  slotted  drum  typo  with  former-wound  coils.  The 
commutators  have  drawn  or  drop  forged  copper  sections 
insulated  throughout  with  mica.  Fixed  carbon  brushes  of 
the  reaction  type  are  used.  The  field  coils  are  wound  on 
formers  and  insulated  before  being  put  into  ])isition  on  the 
cores.  The  connection  between  the  armature  shaft  or 
spindle  and  the  pinion  which  it  drives  is  effected  by  a  flange 
coupling,  one  half  of  the  coupling  being  forged  solid  with 
the  armature  spindle,  and  the  other  half  with  the  spindle 
which  has  the  pinion  forged  solid  therewith. 

Fig.  28  shows  the  hoisting  motor  with  automatic  magnetic 
brake. 

The  following  particulars  have  been  published  by  Messrs. 
Adamson  concerning  the  efficiencies  (being  ratio  of  work 
done  in  raising  load  to  power  consumed  by  motor)  obtained 
by  actual  tests  of  their  electric  overhead  travelling  cranes  : — 

50-toii  crane  ;  Motor  running  at  400  revolutions,  lifting- 
speed  4  ft.  per  minute.    Spur  gearing.   Maximum  efficiency 
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obtained  63  per  cent,  the  load  being  30  tons.    With  full 
load  the  efficiency  was  55  per  cent. 

25-ton  crane  :  Katio  of  spur  gearii)g  equal  60  revolu-  ! 
tions  of  motor  to  1  ft.  lift  of  load.  The  maximum  i 
efficiency — 63  per  cent — was  given  with  a  15-ton  load.  1 


Fig.  29  illustrates  a  single-motor  overhead  crane,  by 
Messrs.  Ransomes  and  Rapier  Limited,  of  Ipswich,  for  a 
working  load  of  5  tons  and  a  span  of  100  ft.  The  single 
motor  is  placed  at  one  end  of  the  girders  ;  a  jenny,  or 
carriage  with  guide  pulleys,  is  drawn    along   the  lower 


Fio.  32. 


5-ton  crane  :  Ratio  of  spur  gearing  equal  26'6  revolu- 
tions of  motor  per  1  ft.  lift  of  load.  Maximum  efficiency — 
60  per  cent — obtained  with  3-ton  load.  The  efficiency  of 
the  gearing  alone  was  73  per  cent,  and  of  the  motor  alone 
83  per  cent. 


flanges  of  girders  for  traversing  the  load.  The  speeds 
full  loads  are  as  hereunder  : — 

Hoisting   1 4  ft.  per  minute. 

Traversing   50  ft.  per  minute. 

Travelling   75  ft.  per  minute. 


with 


Fig.  33. 


With  regard  to  the  efficiency  of  the  70-ton  crane  illustrated  [ 
at  fig.  26,  the  makers  advise  that  they  made  no  tests  with 
intermediate  loads,  but  that  with  the  full  load  of  70  tons 
they  obtained  an  efficiency  of  74|  per  cent. 


The  crane  can  be  used  in  opened  spaces,  such  as  timber 
yards.    The  weight  in  working  order  is  about  24^  tons. 

Figs.  30  and  31  are  two  views  of  a  150-ton  (American 
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ton  =  2,000  lb.)  electric  overhead  crane  as  built  by  Messrs. 
William  Sellers  and  Co.,  of  Philadelphia,  Pa.,  for  the  Home- 
stead Steel  Works  of  the  Carnegie  Company,  at  Pittsburgh. 
The  crane,  as  described  by  the  makers,  has  a  span  of  50  ft., 
and  is  provided  with  two  trolleys  or  crabs,  each  of  75  tons 


Another  American  crane  is  shown  at  fig.  32,  which 
I'e presents  a  150- ton  (American  tons)  high-speed  crane — 
test  load  200  tons — as  made  by  Messrs.  Pawling  and 
Harnischfeger,  of  .Milwaukee,  Wis.,  for  the  forge  plant  of  the 
iMidvale  Steel  Company,  of  Philadelphia,  Pa.     The  crane 


Fjo.  34. 


capacity'.  The  girders,  or  bridge,  is  carried  upon  eight  37  in. 
diameter  wheels,  arranged  in  pairs,  supported  in  equalising 
trucks  ,'connected  to  the  bridge  by  large  fidcrum  pins  and 
steel  bearings.  Two  of  the  wdieels  at  each  end'-are  driven. 
The  load  of  75  tonsjs  carried  upon  six  parts  of  If  in.  chain, 
arranged  so  that  the  lift  is  vertical,  and  there  isaio  tendency 


Fig.  31. 


to  lateral  movement  or  to  twisting  of  the  load.  The  crane 
is  operated  with  independent  motors  for  each  movement. 
The  lower  frame  of  the  trolley  is  plated  underneath  to 
protect  it  from  the  heat  of  the  large  masses  of  hot  metal 
over  which  it  is  used.  Fig.  31  represents  the  interior  of  the 
bridge  and  shows  one  of  the  trolleys  in  position. 


belongs  to  the  makers'  type  A  class.  Every  crane  in  this 
class  has  a  trolley,  or  traversing  crab,  provided  wdth  two 
grooved  drums  and  two  reductions  in  speed  between  hoisting 
motor  pinion  and  the  drum  gears.  The  makers  state  that 
"  these  reductions  are  made  in  oil-tight  cases  in  order  to 
j  exclude  all  dust  and  dirt,  and  as  all  gears  are  cut  from 
solid  stock— generally  gun  iron  or  semi-steel — and  run  in 
pinions  cut  from  forged  steel  blanks,  the  arrangement 
secures  not  only  a  high  degree  of  efficiency,  but  a  durability 
two  or  three  fold  greater  than  when  the  gears  run  exposed 
to  dust  and  dirt  with  little  or  no  lubrication."  The  makers' 
Vut  of  standard  machines,  with  hoisting  and  travelling 
speeds  they  recommend  as  suitable  for  general  service,  is  as 
follows  : — 


Regular  work- 
ing capacity 
in  tons  of 
2,000  lb. 

Usual  hoisting 

speeds,  full 
load  and  light. 

Trolley  speeds, 
full  load  and 
light. 

Bridge  speeds, 
•full  load  and 
light. 

Usual  size  of 
auxiliary 
hoist. 

3 

25—60 

100—150 

250—300 

None 

20-50 

100-150 

250—300 

IS— 45 

100—150 

250-300 

10 

16—40 

100-150 

250—300 

15 

14—35 

100—150 

250-300 

3 

20 

12—30 

100—150 

250—300 

5 

25 

10-25 

100—150 

250-300 

5 

".0 

10-25 

100—150 

250—300 

■  ~h 

40 

8-20 

100-150 

250-300 

10 

50 

S-20 

100-150 

250—300 

10 

60 

8—20 

IOC— 150 

250-300 

15 

75 

8—20 

100-150 

200—250 

15 

100 

0-15 

100-150 

200—250 

20 

125 

6—15 

100—150 

150-200 

20 

150 

6—15 

100—150 

150—200 

25 

All  speeds  in  feet  per  minute. 
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The  crane  shown  at  fig.  32  lifts  fnll  load  at  llie  rate  of 
8  ft.  per  minute.    Weight  of  crane  complete  is  380,000  lb. 

Fig.  33  represents  a  crane,  by  the  same  makers,  provided 
with  a  traversing  extension  piece  for  handling  loads  outside 
the  gantry  or  overhead  track,  as  illustrated. 

Tn  fig.  34  there  is  shown  a  travelling  electric  hoist,  also 
by  Messrs.  Pawling  and  Harnischfeger,  for  use  on  a  fixed 
overhead  track  or  runaway,  which  may  be  straight  or  curved, 
or  both,  as  required.  The  machine  has  two  motors,  one  for 
the  hoisting  and  one  for  the  travelling  motion.  They  are 
also  made  with  but  one  motor,  the  travelling  motion  being 
then  operated  through  hand  chain. 

(To  he  continued.) 


THE   BRITISH  ASSOCIATION. 

The  British  Association  are  this  year  meeting  at  Cambridge, 
under  the  presidency  of  Mr.  Balfour.  The  proceedings 
were  opened  on  the  "iTtli  inst.  by  the  presidential  address, 
which  was  entitled,  -  Keflections  Suggested  liy  the  New 
Theoiy  of  Matter." 

THE  ENGINEERING  SECTION. 

PRESIDENT'S  .VDDRESS. 

The  president  of  this  section  was  the  Hon.  Charlee  A. 
Parsons,  an:l  his  address  was  devoted  to  the  subject  of 
invention. 

He  pointed  ont  that  the  great  inventions  of  the  last  century 
ill  science  and  the  arts  had  resulted  in  a  large  increase  oi 
knowledge  and  the  powers  of  man  to  harness  the  fences  of 
nature.  "  Yet  the  lot  of  tlie  inventor  until  recent  years  had 
been  exceptionally  trying,  and  even  in  our  time  he  scarcely 
thought  tliat  anyone  would  venture  to  describe  it  as  altogether 
a  happy  one.  Not  only  do  private  individuals  now  devote 
more  time  and  money  to  the  work,  but  societies,  institutions, 
colleges,  municipalities,  and  governments  had  founded  many 
research  laboratories,  and  in  some  instances  have  provided  large 
endowments.  These  measures  had  increased  the  number  of 
persons  trained  to  scientific  methods,  and  also  provided  greatly 
improved  facilities  for  research ;  but  perhaps  one  of  the  most 
important  results  to  engineers  had  been  the  direct  and  indirect 
influence  of  the  more  general  application  of  scientific  methods 
to  engineering. 

The  Application  op  Science. 
Sir  Frederick  Bramwell,  in  his  presidential  address  to  the 
association  in  1888,  emphasised  the  interdependence  of  the 
scientist  and  the  civil  engineer,  and  described  how  the  work 
of  the  latter  had  been  largely  based  on  the  discoveries  of  the 
former;  while  the  work  of  the  engineer  often  jwovided  data 
and  added  a  stimulus  to  the  researches  of  the  scientist.  Mr. 
Parsons  considered  Sir  Frederick  Bramwell'e  remarks  might 
have  been  further  appropriately  extended  by  adding  that  since 
the  scientist,  tha  engineer,  the  chemist,  the  metallurgist,  the 
geologist,  all  sought  to  unravel  and  to  compass  the  secrets  of 
nature,  they  were  all  to  a  great  extent  interdependent  on  each 
other.  Generally,  what  was  usually  called  an  invention  was 
the  work  of  many  individuals,  each  one  adding  something  to 
the  work  of  his  predecessors.  After  the  invention  there  followed 
in  many  cases  the  perfecting  of  the  invention  for  general  use. 
This  after-work  often  involved  as  great  difficulties  and  required 
for  its  accomplishment  as  great  a  measure  of  skill  as  the  inven- 
tion itself.  It  often  occurred  in  the  history  of  inventions  that 
the  surroundings  were  not  favourable  when  the  first  attack  was 
made,  and  that  subsequently  it  was  repeated  by  different 
persons,  and  finally  under  different  eircumsta?ices  it  might 
eventually  succeed  and  become  established.  Almost  any  of  the 
great  inventions  might  be  taken  as  examples ;  the  steam 
engine,  the  gas  engine,  the  steamship,  the  locomotive,  the 
motor  car,  or  some  of  the  great  chemical  or  metallurgical  dis- 
coveries. Were  not  most,  if  not  all,  of  these  the  result  of  the 
Ici'g-continued  labour  of  many  persons,  and  had  not  the 
financial  side  been,  in  most  cases,  a  very  important  factor  in 
securing  success? 

The  Internal-combustion  Engine 

The  internal-combustion  engine  was  able  to  convert  the 
greatest  percentage  of  heat  units  in  the  fuel  into  mechanical 
work,  excepting  only,  as  far  as  we  at  present  knew,  the  voltaic 
battery  and  living  organisms.  The  first  true  interaal-combus- 
tion  enorine  was  undoubtedly  the  cannon,  and  the  use  in  it  of 
combustible  powder  for  giving  energy  to  the  shot  was  strictly 


analogous  to  the  use  of  the  explosive  mixture  of  gas  or  oil  and 
air  as  at  present  in  use  in  all  internal-combustion  engines; 
thus  the  first  internal-combustion  engine  depended  on  the  com- 
bination of  a  chemical  discovery  and  a  mechanical  invention, 
the  invention  of  gunpowder  and  the  invention  of  the  cannon. 
In  1680  Huygens  proposed  to  use  gunpowder  for  obtaining 
n^otive  power  in  an  engine.  Papin,  in  1690,  continued  Huygens's 
experiments,  but  without  success.  These  two  inventors,  instead 
of  following  the  method  of  burning  the  powder  under 
pressure,  as  in  the  cannon,  adopted,  in  ignorance  of  thermo- 
dynamic laws,  an  erroneous  course.  They  exploded  a  small 
quantity  of  gunpowder  in  a  large  vessel  with  escape  valves, 
which,  after  the  explosion,  caused  a  partial  vacuum  to  remain 
in  the  vessel.  This  partial  vacuum  was  then  used  to  actuate  a 
piston.  Subsequently  several  other  inventors  worked  on  the 
same  lines,  but  all  failed  on  account  of  two  causes  which  were 
now  very  evident  to  us.  First,  gunpowder  was  then,  as  now, 
a  very  expensive  form  of  fuel;  secondly,  the  method  of  burn- 
ing the  powder  to  cause  a  vacuum  involved  the  waste  of  nearly 
the  whole  of  the  available  energy.  Street,  in  1794,  proposed 
tlio  first  real  gas  engine,  using  the  vapour  of  turpentine  on 
methods  closely  analogous  to  those  successfully  adopted  in  the 
Lenoir  g'as  engine  of  80  years  later.  Street's  engine  failed 
from  faulty  construction.  Brown,  in  1823,  tried  Huygens's 
vacuum  method,  using  fuel  to  expand  air  instead  of  gunpowder, 
but  he  also  failed,  probably  on  account  of  the  wastefulness  of 
the  method.  Wright,  in  1833,  made  a  really  good  gas  engine, 
having  many  of  the  essential  features  of  some,  of  the  gas  engines 
of  the  present  day,  such  as  separate  gas  and  water  pumps,  and 
water-jacketed  cylinder  and  piston.  Barnett,  in  1839,  further 
improved  on  Wright's  design,  and  made  the  greatest  advance 
of  any  worker  in  gas  engines,  by  adding  the  fundamental 
improvement  of  compressing  the  explosive  mixture  before  com- 
bustion and  by  devising  means  of  lighting  the  mixture  under 
pressure.  Bamett's  engine,  so  perfect  in  principle,  deserved 
commercial  success,  but  either  his  mechanical  skill  or  hie 
financial  resource.?  were  inadequate  to  the  task.  Up  to  1830 
the  workers  were  few,  but  attention  had  been  attracted  to  the 
subject,  and  men  with  greater  powers  and  resources  appeared 
to  have  taken  tiic  problem  in  hand.  Among  these  numerous 
workers  came  Lenoir,  in  1860,  who,  adopting  the  inferior  type 
of  non-compression  engine,  made  it  a  ccr.imercial  success  by 
his  superior  mechanical  skill  and  resources.  This  stage  of 
development  beings  reached,  the  names  of  Siemens,  Beau  de 
Rochas,  Otto,  Simon,  Dugald  Clerk,  Priestman,  Daimler, 
Dowson,  Mond,  and  others  appeared  as  inventors  who  helped 
to  bring  the  internal-combustion  engine  to  its  present  state  of 
perfection. 

Legislative  Assistance  for  the  Inventor. 

Could  not  this  very  valuable  invention,  the  internal-combus- 
tirn  engine,  have  been  introduced  in  a  much  shorter  time  by 
some  irorc  favourable  arrangement  of  the  patent  laws,  or  by 
legislation  to  assist  the  worker  attacking  so  difficult  a  problem  ? 
Mr.  Parsons  thought  a  great  devl  mio-ht  be  done,  and 
endeavoured  to  indicate  some  changes  and  possible  improve- 
ments. In  this  invention  there  were  twv)  important  coneidera- 
tif  ns.  First,  was  not  the  utilisation  for  motive  power  purposes 
of  the  then  well-known  properties  of  the  explosive  energy 
of  gunpowder  or  of  mixtures  of  gas  and  oil  with  air  an  obvious 
irference  to  persons  of  a  mechanicil  turn  of  mind  who  had 
seen  guns  fired,  or  explosions  in  bottles  containing:  spirits  of 
tuipentine  when  slightly  heated  and  a  light  applied  to  the 
neck?  No  fundamental  patent  could  have  been  granted  inider 
the  existing  patent  laws  for  so  obvious  an  application  of  known 
forces.  Consequently,  patent  protection  was  sought  in  compara- 
tive details.  In  this  extended  field  of  operations  a  slis^lit  pro- 
tection was  in  some  instances  obtained.  But,  generally,  those 
who  did  most  jrot  nothing,  some  few  received  insufficient  returns, 
and  in  a  very  few  cases  indeed  could  the  return  be  said  to  have 
bc-en  adequate.  The  second  important  consideration  was  the 
methods  of  procedure  of  the  patentees,  for  it  appeared  that 
very  few  of  them  had  studied  what  had 'been  suggested  or  done 
before  by  others  before  taking  out  their  own  patent.  We  were 
also  struck  by  the  number  of  important  advances  that  had 
been  suggested,  and  had  failed  to  fructify,  and  were  forgotten 
for  a  time,  to  be  re-invented  by  subsequent  workers.  What  a 
waste  of  time,  expense,  and  disappointment  would  be  avoided 
if  in  England  the  patentee  was  helped  to  find  out  easily  what 
had  been  done  previously,  on  the  lines  adopted  by  the  United 
States  and  German  Patent  Offices,  which  advised  the  patentee 
after  the  receipt  of  his  provisional  specification  of  the  chief 
anticipatory  patents,  dead  or  alive!  Ought  we  in  England  to 
rest  content  to  see  our  patentees  awaiting  the  report  of  the 
United  States  and  German  Patent  Offices  on  their  foreign 
equivalent  specifications  before  filing  their  English  patent 
claims?  Ought  not  our  Patent  Office  to  give  more  facilities 
and  assistance  to  the  patentee?  It  n)ie;ht  be  said  that  the 
United  States  and  German  Patent  Offices  reports  ought  to 
suffice  to  warn  the  English  patentee.  His  own  experience  had 
been  that  such  protection  was  not  entirely  satisfactory.  The 
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precicnt  patent  law  Lad  some  curious  anomalies.  Suppose  some 
inventor  had  the  good  fortune  to  place  the  keystone  in  the  arch 
of  an  invention,  to  add  some  finishing  touch  which  made  the 
whole  a  complete  success;  then  other-s  tried  to  reap  the  results 
of  his  labour,  and  jserhaps  it  was  discovered  that  another  had 
first  suggested  the  same  keystone  in  some  long  forgotten  patent 
or  obscure  publication,  but  for  some  reason  or  other  the  public 
were  none  the  better  for  his  having  done  so.  What  did  the 
law  do?  It  said  this  was  an  anticipation,  and  instead  of  appor- 
tioning to  all  parties  reasonable  and  equitable  shares  in  the 
perfected  invention,  to  which  no  one  could  object,  it  said  that 
the  patent  was  injured  or  perhaps  rendered  useless  by  the 
anticipation,  and  that  its  value  was  thereby  diminished  or 
destroyed,  and  it  was  thrown  open  to  the  public.  Up  to  a  few 
years  ago,  any  anticipations,  however  old,  might  have  been 
cited;  but  l^ecently  the  law  had  been  amended,  and  at  present 
none  ranked  as  anticipations  which  were  more  than  fifty  years 
old. 

Aerial  Navigation  and  a  Deep  Bore  Hole. 

Thei-e  were  many  problems  of  the  highest  importance  in 
physics,  engineering,  chemistry,  geology,  and  the  arts  of  which 
the  investigation  might  probably  prove  of  great  benefit  to  the 
human  race,  but  would  involve  considerable,  sometimes  very 
great,  monetary  cost.    In  many  cases  no  patents  would  give 
adequate  protection ;  in  some  there  was  no  subject  matter  of 
novelty   and  importance  involved.      In   others  th©  probable 
duration  of  the  investigation  was  so  long  that  any  initial  patents 
would  have  expired  before  a  commercial  result  could  be  reached. 
In  any  of  these  circumstances  there  would  be  no  inducement 
to  business  men  or  financiers  to  undertake  the  risk.    As  an 
illustration  of  his  meaning  he  took  two  investigations.  One 
was  the  problem  of  aerial  navigation.    This  could  undoubtedly 
be   succeesfully    solved    by  an    organis^sd    attack  of  trained 
engineers  and  by  the  expenditure  of  a  large  sum  of  money. 
Assuming  the  problem  solved,  and  commercially  successful,  it 
appeared  to  be  impossible  under  the  existing  patent  laws  to 
secure  any  adequate  monopoly  so  as  to  justify  the  expectation 
yf  a  reasonable  return  on  the  capital  expended  on  the  inven- 
ion.    For,  in  view  of  the  multitude  of  suggestions  that  had 
oeeu  made  and  the  e.xijeriments  that  had  been  carried  out,  the 
practical  solution  of  the  problem  ap2>eared  to  rest  on  a  judicious 
selection  of  old  ideas  by   means  of   exhaustive  experiments. 
Another,  and  perhaps  more  important,  investigation  which  had 
not  been  attacked  to  any  material  extent  was  1he  exjjloratioii 
of  the  lower  depths  of  the  earth.    At  jjresent  the  deepest  shaft 
was,  ho  believed,  at  the  Cape;  it  was  little  over  one  mile  in 
depth;  and  the  deepest  bore  hole  was  one  made  in  Silesia  by 
the  Austrian  Government,  of  about  the  same  depth.    What  would 
be  found  at  greater  depths  was  at  present  a  matter  for  con- 
jecture.   To  sink  a  shaft  to  a  great  depth  presented  no  unsur- 
mountable  difRcult'ies  beyond  those  incidental  to  an  enterprise 
of  considerable  magnitude  involving  the  ordinary  methods  of 
procedure    and    the    ordinary   methods    adopted    by  mining 
engineers.    That  there  would  be  some  departures  from  ordinary 
practice,  on  account  of  the  great  depth,  it  was  true,  but  these 
were  more  of  the  character  of  detail.    On  the  design  of  this 
boring  he  had  consulted  Mr.  John  Bell  Simpson,  the  eminent 
authority   on   mining  in  the   north  of  England.    The  shaft 
would  be  sunk  in  a  locality  to  avoid  as  far  as  possible  water- 
licaiing  strata  and  the  necessity  of  pumping.    It  would  be  of 
a  size  usual  in  ordinary  mines  or  coal  pits.    The  exact  position 
of  such  shaft  would  require  some  consideration  as  to  whether 
it  should  commence  in  the  primary  or  secondary  strata.  It 
wculd  be  sunk  in  stages,  each  about  half  a  mile  in  depth,  and  at 
each    stage    there    would    be   placed   the  hauling  and  other 
machinery,  to  be  worked  electrically,  for  dealing  with  each 
stage.    The  depth  of  each  stage  would  be  restricted  to  half  a 
mile,  in  order  to  avoid  disproportionate  cost  in  the  hauling 
machinery  and  the  weight  of  rope,  as  well  as  increased  cost  in 
the    cooling   arrangements    arising    from    excessive  hydraulic 
pressures.    At  each  second  or  third  mile  in  depth  there  would 
be  air  locks  to  prevent  the  air  pressure  from  becoming  txcessive 
owing  t&  the  weight  of  the  superincumbent  air,  which  at  from 
two  to  three  miles  would  reach  about  double  the  atmospheric 
pressure  at  the  surface.    A  greater  rise  of  pressure  than  this 
would  be  objectionable  for  two  reasons — first,  from  the  incon- 
\  enience  to  the  workmen ;  secondly,  from  the  rise  of  tempera- 
ture due  to  the  adiabatic  compression  of  the  circulating  air 
for  ventilating  purposes.    The  air  pressure  immediately  above 
each  air  lock  would  thus  reach  to  about  two  atmospheres,  and 
beneath  to  one  atmosphere.    In  order  to  carry  on  the  transfer 
of  air  throup^h  the  air  locks  for  ventilating  purposes  pumps 
coupled  to  air  engines  would  be  provided,  the  tnergy  to  work 
the  pumps  being  obtained  from  electro-motors.     To  maintain 
the  shaft  at  a  reasonable  temperature  at  tha  greater  depth 
powerful  means  of  carrying  the  heat  to  the  surface  would  be 
provided.    The  amount  of  heat  conducted  inwards  through  the 
rock  wall  and  requiring  to  be  absorbed  and  transferred  to  the 
surface  depended  on  the  temperature  and  conductibility  of  the 
strata.    But  there  was  no  doubt  that  it  would  be  possible  to 


maintain  a  moderate  temperature  in  the  shaft  to  depths  of 
twelve  miles.  During  the  process  of  sinking  at  the  greater 
depths  the  shaft  bottom  would  require  the  application  of  a 
special  cooling  process  in  advance  of  the  sinkers,  similar  to  the 
Belgian  freezing  system  of  M.  Poesche,  used  for  sinking 
through  water-))earing  strata  and  quicksands,  and  now  in 
general  use.  A  number  of  bore  holes  were  driven  in  a  circle 
outside  the  perimeter  of  the  shaft  to  be  sunk,  and  through 
these  very  cold  brine  was  circulated,  thus  freezing  the  rocks 
and  quicksantls  and  the  water  therein.  When  this  process  was 
completed  the  sinking  of  the  shaft  was  easily  accomplished. 

As  to  the  cost,  rate  of  boring,  and  normal  temperature  of 
the  rock,  an  approximate  estimate  had  been  made,  based  on 
the  experience  gained  on  the  Rand,  but  including  the  extra 
costs  for  air  locks  and  cooling  : 

n  Cost.  Time  in  Temperature 

D^P*''-  £  y  avs.  o(  rock. 

2  miles   500,000    10    122  deg.  Fah. 

4  miles   1,100,000    25    152  „ 

6  miles   1,800,000    40    182  „ 

8  miles   2,700,000    55    212  „ 

10  miles   3,700,000    70    242  „ 

12  miles   5,000,000    85    272  „ 

Extension  of  Patents. 

In  the  scheme  described  there  api3eared  to  be  nothing  that 
could  be  patented :  but  if  it  were  supposed  that  some  good 
jiatent  could  have  been  found  that  was  absolutely  essential  to 
the  success  of  the  undertaking,  it  would  cei'tainly  have  expired 
before  the  j)ioneer  company  could  have  reaj^ed  any  substantial 
return,  and  probably  before  the  first  enterprise  had  been  com- 
pleted. It  followed,  therefore,  that  at  the  present  time  there 
was  no  adequate  jirotection,  or  indeed  any  protection  at  all, 
for  the  promoters  of  many  great  and  important  pioneer  enter- 
prises, some  of  which  might  prove  of  immense  benefit  to  mankind. 
What  change  in  the  laws  would  place  great  pioneer  research 
works  on  a  sound  financial  basis?  A  Government  grant, 
except  for  very  special  pur|ioses,  seemed  out  of  the  question, 
seeing  that  the  benefits  to  be  derived  were  gener.illy  not  con- 
fined to  auy  one  country.  An  extension  of  the  life  of  patents, 
now  from  14  to  16  years  in  different  countries,  would  be 
undoubtedly  a  step  in  the  right  direction.  It  would  be  of 
great  benefit  generally  if  some  scale  of  duration  of  patents 
ci.uld  be  fixed  internationally,  the  scale  being  fixed  according 
to  the  subject  matter,  the  difficulty  of  the  attack,  and  the  past 
history  of  the  subject,  but  more  especially  in  view  of  the 
utility  of  the  invention.  One  of  the  chief  objections  raised 
by  the  Privy  Council  against  the  extension  of  patents  in  this 
country  had  rightly  been  that  undue  prolongation  was  unfair 
to  the  British  public,  seeing  that  abroad  no  prolongations  were 
granted.  Therefore,  if  the  duration  of  patents  for  important 
matters  was  to  be  extended  at  home,  it  must  also  be  extended 
abroad.  One  possible  solution  of  this  difficult  question  would 
be  to  place  such  matters  under  the  jurisdiction  of  a  central 
international  committee,  which  would  have  the  ajjportionment 
of  the  life  and  privileges  of  patents  and  of  the  extension  or 
curtailment  of  their  duration,  according  to  their  handling  by 
the  owners.  A  patent,  to  l)e  fair  to  the  patentee,  ought  in 
many  cases  to  be  analogus  to  an  Act  of  Parliament  or  a  pro- 
visional order.  Would  it  not  place  mutters  in  a  fairer  position, 
especially  in  the  case  of  expensive  and  lengthy  researches,  to 
grant  to  those  who  pledged  themselves  to  sjjend  a  suitable  and 
minimum  sum  within  a  stated  period  on  the  research  a  reason- 
able and  fair  monopoly,  so  that  such  person  or  syndicate  might 
in  the  event  of  success  be  in  a  position  to  reap  a  reasonable 
return  for  their  expenditure  and  risk?  Some  such  measure 
would  unquestionably  give  an  immense  stimulus  to  researcli 
and  invention  by  enabling  capital  to  be  raised  and  works  started 
on  commercial  lines  in  fields  of  great  promise  at  present  almost 
untouched.  In  concluding,  Mr.  Parsons  hoped  that  the  inventor 
would  in  the  future  receive  more  encouragement  and  support, 
that  the  patent  laws  would  be  further  modified  and  extended, 
that  the  people  at  large  would  consider  these  matters  more 
closely  and  recognise  that  they  were  of  fii'st  importance  to 
their  progress  and  welfare,  and  that  in  the  future  it  might  be 
easier,  nay,  in  some  cases  possible,  to  carry  on  many  great 
researches  into  the  secrets  of  nature. 


Messrs.  W.  T.  Glover  and  Co.  Limited,  Traftord  Park, 
Manchester,  hive  pleasure  in  announcing  that  they  have  just 
been  awarded  the  contract  in  connection  with  the  electric  light 
and  power  cables  for  the  Johannesburg  Municipality,  amount- 
ing to  considerably  over  .£100,000.  This  includes  the  supply 
and  laying  of  their  diatrine  paper  insulated  lead  covered  and 
diatriue  paper  leadless ;  also  vulcanised  rubber  cables,  the  high- 
tension  mains  being  for  3,000  volts  working  pressure.  The 
whole  of  these,  together  with  joint  boxes  and  accessories,  will 
be  manufactured  at  th^ir  Traftord  Park  Works. 
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NEW  TYPE  OF  OUTSIDE-CYLINDER  EXPRESS 
LOCOMOTIVES  FOR  THE  GREAT  WESTERN 
RAILWAY. 

Hy  the  courtesy  of  Mr.  G.  I.  Cliureliward,  M.Iiist.M.E.,  the 
well-known  locomotive  superintendent  of  the  Great  Western 
Railway,  we  are  enabled  to  herewith  give  an  illustration 
of  the  first  of  a  new  type  of  powerful  four-wheeled  coupled- 
bogie  express  locomotives  which  are  now  being  erected  at 
the  Swindon  works,  and  are  intended  for  the  working  of 
the  fastest  long-distance  express  trains  of  the  Great 
Western  Railway  Company.  These  engines,  the  first  of 
which  (the  one  shown  in  the  accompanying  illustration)  ! 
bears  the  company's  official  No.  3,473,  and  has  appro- 
priately been  named  "  County  of  Middlesex,"  approximate, 
so  far  as  general  interest  is  concerned,  very  closely  to  the 
"  Atbara "  and  "  City "  classes,  but  they  differ  materially 
from  these  engines,  having  outside  cylinders,  and  as  a  j 
consequence  inside  frames  only  are  employed.  The  cylinders  j 
of  the  "  County "  engines  of  the  Great  Western  Railway 


A   NEW    METALLIC    PACKING    FOR  STEAM 
PIPES. 

Many  devices  have  been  introduced  from  time  to  time  for 
the  purjjose  of  ensuring  a  steam  or  water  tight  joint 
between  the  flanges  of  iron  pipes,  and  in  this  case,  like 
many  others,  the  simplest  article  has  proved  to  be  the 
;uost  efScient. 

Taylor's  patent  metallic  packing,  which  is  manufactured 
and  sold  by  Messrs.  Newton  and  Nicholson,  of  South 
Shields,  consists  of  metal  rings,  oblongs,  and  squares,  cut 
from  very  thin  sheets  of  brass,  copper,  or  gun  metal,  and 
corrugated.  In  making  a  joint  one  of  the  corrugated  rings 
is  laid  along  with  cement  on  the  inner  surface  of  the  flange, 
clear  of  the  bolts,  and  in  screwing  up  the  joint,  the  ridges 
of  the  corrugations  yielding  to  it,  it  will  take  the  impres- 
sions of  all  the  irregularities  of  the  surfaces  of  the  flanges, 
thus  filling  up  the  interstices  and  making  it  impossible  for 
steam  or  water,  even  at  high  pressures,  to  penetrate  the 
joint. 


have  a  diameter  of  18  in.,  with  a  stroke  of  3U  in.,  these 
figure.s  ranking  as  the  Great  Western  Company's  standard 
for  outside  cj'linders.  The  four  coujaled  wheels  are  6  ft.  8  in. 
in  diameter,  whilst  the  diameter  of  the  bogie  wheels  is 
3  ft.  2  in.,  as  against  3  ft.  8  in.,  the  diameter  of  the  bogie 
wheels  in  the  celebrated  "  City  "  class  of  engines  of  the 
Great  Western  Railway  Company,  one  of  which — the  "  City 
of  Bath  " — it  will  be  remembered,  jierformed  the  notable 
feat  of  hauling  on  July  lith,  1903,  tlie  special  train  with 
H.R.H.  the  Prince  of  Wales  and  suite  between  Plymouth 
and  Paddington,  a  distance  of  245|  miles,  without  any 
intermediate  stoppage,  in  23 3 1  minutes,  or  at  a  through 
start-to-stop  sjieed  of  about  63  miles  per  hour.  The 
"  County "  engines  of  the  Great  Western  Railway  are  all 
to  be  provided  with  boilers  of  the  taper  pattern,  fitted 
with  a  Belpaire  firebox,  the  centre  line  being  8  ft.  6  in. 
above  rail  level,  and  the  length  of  barrel  11  ft.,  the  outside 
diameter  at  the  smoke-box  end  being  4  ft.  lOf  in.  and  the 
diameter  at  the  firebox  end  5  ft.  6  in.  The  total  heating 
surface  is  1,818T2  square  feet,  to  which  the  firebox 
contributes  128"30  square  feet,  and  the  tubes  the  remain- 
ing 1,689'82  square  feet.  The  firegrate  area  is  20'56 
square  feet,  and  the  working  pressure  200  lb.  per 
square  inch.  These  engines,  which  will  have  a  tractive 
force  of  21,734  1b.  and  a  total  length  over  buffers  of 
57  ft.  lOf  in.,  have  a  weight  in  running  order  of  92  tons 
1  cwt.,  and  the  tenders,  which  run  on  six  wheels  and  have 
a  capacity  of  3,000  gallons  of  water  and  5  tons  of  coal, 
are  fitted  with  the  most  approved  apparatus  for  taking  in 
supplies  of  water  from  the  track  troughs. 


This  form  of  packing  is  suitable  for  either  heat,  wet,  petro- 
leum, high  pressures,  or  boiler  stays  and  boiler  mountings, 
and,  there  being  no  cutting  out  of  holes  to  make,  is  remark- 
ably cheap  com])aratively,  the  cost  of  the  rings  being  Is.  per 
dozen  per  inch  of  inside  diameter  of  rings. 


The  Midland  liailvvay  Company  has  accepted  contracts  for 
the  constiiiction  of  a  liglit  railway  between  Burton  and  Ashby- 
dc-hi-Zouch,  a  distance  of  12  miles.  The  cars  will  run  over  a 
portion  of  the  Burton  Corporation  tramways. 

New  Locomotives  on  the  London  and  South-Westebn 
Railway. — In  No.  41.5  four-coupled  bogie  locomotive  Mr. 
Drummond  has  turned  out  his  latest  type  of  express  engine, 
tlic  first  of  a  batch  of  twenty.  It  is  fitted,  according  to  his 
custom,  with  the  cross  water-tube  firebox,  as  was  the  engine 
shown  at  the  Glasgow  Exhibition,  but  No.  415  is  rather  larger. 
Nevertheless,  it  beare  a  distinct  likeness  to  Mr.  Drummond's 
earlier  engines  ou  the  North  British  and  Caledonian  Railways. 
The  tender  it'  a  large  one,  weighing  in  working  order  nearly 
45  tons,  and  having  a  water  capacity  of  4,000  gallons.  It  is 
carried  on  eight  wheels,  with  inside  bearings — in  itself  rather 
a  pecularity — but  in  addition  to  this  it  contains  65  heating 
tubes  of  IJin.  diameter  and  18  ft.  long,  by  means  of  which  the 
feed  water  will  be  kept  at  180  deg.  Many  years  ago,  in  the 
early  times  of  the  Great  Northern  Railway,  an  engine  running 
on  that  line  had  a  tender  actually  fitted  with  cylinders  and 
pistons  to  drive  on  its  wheels,  making  it  in  faet  practically  an 
auxiliary  tank  engine.  It  may  be  noted  that  the  Loudon  and 
Soutli-Western  is  one  of  the  few  English  railways  that  have 
not  adopted  the  Ramsbottom  pick-up  troughs.  It  would  thus 
almost  appear  as  if  the  Scottish  locomotive  engineers  had  a 
rooted  objection  to  the  pick-up  apparatus,  for  the  Scotch  lines 
have  hitherto  not  adopted  it. 
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BOILER  EXPLOSIONS. 

Abstracts  of  Recent  Board  of  Trade  Reports. 

Failure  of  a  Vertical  Boiler,  due  to  Corrosion  of 
the  Firebox. 

No.  1495.  The  boiler  was  of  the  ordinary  vertical  type, 
with  engine  combined,  made  of  iron  throughout,  and  was 
tilted  with  two  cross  tubes  and  an  uptake.  The  firebox, 
which  was  2  ft.  4  in.  in  diameter  and  i  ft.  3  in.  high,  was 
made  of  one  plate  originally  §  in.  thick.  It  had  two  cross 
tubes,  and  was  flanged  outward  at  tlie  bottom  for  con- 
nection to  the  shell  of  the  boiler.  Its  crown  plate  was 
dished  upwards,  and  to  it  was  riveted  a  central  circular 
patch,  to  which  the  uptake  was  riveted.  The  uptake  tube 
was  flanged  at  its  lower  end  for  connection  to  the  crown 
of  the  firebox,  and  was  attached  at  the  top  to  the  flange 
of  the  boiler  crown. 

It  appeared  froin  the  evidence  that  the  boiler  and  engine 
had  been  used  for  some  time  back  by  a  butcher  for  driving 
a  chaff-cutting  machine.  In  1896  it  was  sent  for  repair 
and  overall  to  a  Mr.  J.  F.  Liddicoat,  an  iron  founder, 
general  engineer,  and  repairer,  carrying  on  business  at  St. 
Blazey,  Cornwall,  who  advised  that  a  new  firebox  was 
necessary.  This  advice  was  not  followed,  but  a  circular 
patch  was  put  on  the  furnace  crown  and  a  new  uptake 
supplied.  A  small  patch  was  also  put  on  tlie  left-hand  side 
of  the  firebox  at  its  lower  end,  where  the  metal  was 
deflected.  In  the  same  year  Mr.  Liddicoat  bought  the 
boiler  for  £5.  He  did  not  tlien  use  it,  but  kept  it  under 
cover  in  a  shed.  In  1898  it  was  set  up  and  worked  at  a 
pressure  of  about  65  lb.  per  square  inch,  but  the  con- 
sumption of  coal  being  more  than  was  desired,  and  the 
pressure  being  greater  than  was  required  for  the  work  of 
casting,  it  was  subsequently  reduced  to  40  lb.  per  square 
inch,  as  registered  by  the  steam-pressure  gauge.  The 
weiglit  on  tlie  lever  of  the  safety  valve  was  now  moved  to 
the  point  nearest  the  fulcrum.  The  Commissioners  were 
told  at  the  inquirj^  that  the  boiler  was  examined  every 
12  or  18  months,  and  that  the  last  thorough  examination 
was  made  by  Mr.  Liddicoat  in  October,  1902.  On  that 
occasion  he  found  that  the  patch  he  had  put  on  in  1896 
was  leaking.  He  therefore  cut  it  out  and  a  jwrtion  of 
the  boiler  plate  adjacent  until  he  got,  as  he  said,  "  fair 
ground,"  when  he  bolted  a  larger  patch  over  the  oiiening. 
At  this  time  no  portion  of  the  firebox  was  drilled,  but  it 
was  said  to  have  been  tested  with  a  hammer.  After  these 
repairs  the  boiler  was  tested  from  the  water  main  to  an 
estimated  pressure  of  70  lb.  per  square  inch,  with  the  result 
that  the  work  was  found  to  be  tiglit.  In  January,  1904, 
the  boiler  exploded,  the  pressure  gauge  registering  at  the 
time  401b.  per  square  inch,  and  there  being  plenty  of 
water  in  the  glass  water  gauge.  The  explosion  was  of  a 
violent  nature,  and  unfortunately  caused  the  death  of  an 
apprentice.  After  the  explosion  the  boiler  was  examined 
by  one  of  the  engineer  surveyors  to  the  Board  of  Trade, 
with  the  result  that  the  firebox  at  the  point  of  rupture 
and  for  some  distance  on  each  side  of  it  was  found  to  have 
M-asted  to  '/a^  fi'om  |  in.,  its  original  thickness.  The 
Commissioners  found  as  follows:  — 

■'  In  answer  to  the  questions  which  have  been  asked  us 
by  the  Board  of  Trade,  we  have  to  state  that  the  boiler  has 
not  been  examined  by  a  competent  person  since  Mr. 
Liddicoat  acquired  it.  It  has  been  examined  on  two  or 
three  occasions  by  that  gentleman,  but  in  our  judgment 
he  was  not  competent  to  do  so,  for  although  he  has  served 
liis  tmie  as  a  fitter,  he  has  never  been  instructed  in  the 
examination  of  boilei's.  Mr.  Liddicoat  did  not  take  proper 
measures  nor  did  he  make  calculations  to  ascertain  the 
pressure  at  which  the  boiler  could  safely  be  worked.  He 
chose  to  work  it  originally  at  65  lb.  per  square  inch.  This 
l)ressure  he  subsequently  reduced  to  401b.,  only  because 
he  did  not  require  so  high  a  pressure  for  his  work.  No 


proper  precautions  were  taken  to  ensure  that  the  boiler  was 
being  worked  under  safe  conditions.  The  explosion  was 
caused  by  the  neglect  of  Mr.  John  Frederick  Liddicoat,  for 
in  our  judgment  it  is  perfectly  clear  tliat  the  last  examina- 
tion he  made  was  not  a  proper  one.  If  it  had  been,  he 
must  beyond  all  doubt  have  detected  that  the  boiler  had 
then  wasted  almost  as  much  as  it  is  now,  and  was  utterly 
unfit  for  any  work  at  all." 

Explosion  from  a  Main  Range  of  Steam  Pipes. 

No.  1496.  The  jjipe  which  failed  was  part  of  the  main 
range  of  steam  pipes  at  the  dockyard  works  of  Messrs. 
Scott  and  Co.,  shipbuilders,  Greenock.  It  was  made  of 
cast  iron,  8  in.  in  internal  diameter,  and  at  the  part  which 
failed  the  thickness  varied  from  F/io  in.  at  the  top  to  1§  in. 
at  the  bottom,  and  the  length  was  6  ft.  over  the  flanges, 
which  were  14|in.  in  diameter  and  If  in.  thick.  The 
snugs,  which  were  cast  on  the  flanges  of  the  pipes  in  the 
line  in  which  the  expansion  box  was  fitted,  and  which  also 
failed,  were  Igin.  thick.  The  tie  rods  were  27  ft.  6  in. 
long  and  1  in.  in  diameter.  The  steam  pipes  were  not 
insured,  nor  under  the  supervision  of  an  insurance  company. 
From  all  the  evidence  that  was  given,  it  seems  the  pipes 
were  clear  of  water,  but  the  snugs,  which  were  the  part 
that  failed,  showed  on  examination  that  there  was  an 
old  defect  in  each  of  them,  extending  betv/een  the  two 
V)olt  holes  in  the  flange.  The  length  between  the  two  pipes 
was  27  ft.  6  in.,  and  the  tie  rods  being  screwed  hard  up,  all 
the  expansion  of  these  pipea  would  require  to  be  taken  uji 


Report  No.  1496. 


by  the  expansion  gland,  and  owing  to  the  gland  having 
been  newly  packed,  and  probably  therefore  being  tight, 
an  additional  load  would  be  thrown  on  the  snugs,  to  which 
the  safety  bolts  were  secured,  and  these,  beuig  defective, 
were  unable  to  resist  the  strain,  and  the  explosion  ensued. 
The  Engineer  Surveyor-iu-Chief  to  the  Board  of  Trade 
makes  the  following  observations: — - 

■'  This  explosion  appears  to  have  been  mainly  due  to  the 
defective  condition  of  the  snugs  on  one  of  the  flanges  of 
the  pipes  to  which  the  guard  bolts  of  an  expansion  joint 
were  attached.  Possibly  the  gland  of  the  expansion  joint 
may  have  jammed  the  pipes  in  the  expansion  socket  through 
not  being  properly  adjusted  when  the  joint  was  re-packed 
shortly  before  the  explosion,  but  as  the  end  of  the  pipe  was 
blown  out  of  the  socket  by  the  steam  pressure,  the  pipe 
could  hardly  have  been  set  fast  to  any  serious  extent,  and 
had  not  the  snugs  been  defective  there  probably  would  not 
have  been  an  explosion." 

Unfortunately,  one  man  was  killed  and  one  severely 
injured  by  the  explosion. 


Explosions  from  a  Kier  at  a  Dyeworks. 

No.  1497.  The  steam  vessel  whose  failure  formed 
the  subject  of  this  inquiry  was  a  kier,  the  property  of 
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Mr.  Thomas  Hall,  of  the  West  End  Dyeworks,  Denton, 
where  it  was  used  for  the  purpose  of  bleaching  and  boiling 
cotton.  It  was  about  25  years  old,  and  had  during  that 
time  passed  through  various  owners.  The  kier  was  a  vessel 
made  of  cast  iron.  It  was  7  ft.  7  in.  in  diameter  and 
8  ft.  8  in.  in  height.  It  was  made  in  two  portions,  the  lower 
or  bottom  portion,  4  ft.  4  in.  high,  being  cast  along  with 
the  cylindrical  part.  The  upper  edge  of  the  cylindrical  ! 
part  was  formed  with  a  lip  3|  in.  deep  to  receive  the  upper  j 
jiortiou  of  the  kier,  which  was  also  cylindrical  in  form  and 
i  ft.  in  height,  the  top  being  rounded  off  to  form  a  flange, 
and  reduced  in  diameter  to  4  ft.  to  form  an  opening.  The 
two  portions  were  bolted  together  with  10  bolts  |  in.  in 
diameter,  although  there  were  holes  for  12  bolts.  The 
cover  was  made  of  wrought  iron,  ahout  g  in.  thick,  and 
was  dished  about  6  in.,  the  flange  being  stiffened  by  means 
of  a  riveted  ring  |  in.  thick.  It  was  secured  to  the  kier  by 
means  of  10  hinged  bolts  1  in.  in  diameter.  The  thickness  i 
of  the  lower  portion  of  the  kier  was  1  in.  to  1|  in.,  and  of 
the  upper  portion  from  |  in.  to  1^  in.  Inside  the  kier 
there  was  fitted  a  ]iortable  perforated  grid  7  in.  from  the 


Ruyoi  t  No.  li'.',. 

l)ottom,  and  also  a  vomiting  pipe  in  the  centre.  The  steam 
inlet  pijte  was  1'7k.  in.  in  diameter,  the  admission  of  steam 
being  controlled  by  means  of  a  2  in.  cock.  The  outlet  pipe, 
whicli  was  only  "/, ,  in.  bore,  was  fitted  in  the  cover  and 
led  uj)  througli  the  roof  of  the  dyehouse  in  which  the  kier 
stood.  There  was  also  a  valve  for  the  purpose  of  emptying 
the  kier  of  water  (see  sketch). 

Almost  directly  after  the  kier  was  first  set  to  work  by 
its  present  owner  the  cover  was  put  on  it  each  time  it  was 
used,  as  the  steam  from  it  otherwise  would  have  tilled  the 
dyehouse.  Notwithstanding,  a  certain  amount  of  steam 
esca])ed,  as  the  cover  was  leaking  in  places.  The  kier  was 
neither  fitted  with  a  steam-jjressure  gauge  nor  with  a.  safety 
valve.  Mr.  Hall  said  that  if  he  thought  of  the  fittings  at 
all,  he  thought  that  the  steam  pressure  would  be  relieved 
by  the  '''/,,.  in.  outlet  pipe,  it  being  his  intention  to  work  the 
kier  at  no  real  steam  pressure.  Steam  was  supplied  from 
a  separate  boiler,  which  was  insured  with  the  Vulcan  Boiler 
Insurance  Company,  the  safety  valve  thereof  being  loaded 
to  70  lb.  per  square  inch,  but  the  boiler  was  generally 
worked  at  pressures  varying  from  45  lb.  to  50  lb.  per  square 
inch. 

The  kier  was  worked  in  the  following  manner :  The 
bottom  portion  was  filled  with  cotton  bundles,  which  were 


kejit  in  position  by  iron  plates.  Water  to  the  depth  of  3  ft. 
was  then  admitted,  the  cover  was  put  on,  screwed  down, 
its  joint  made,  and  steam  admitted  until  the  water  boiled. 
The  explosion  occurred  while  the  steam  cock  was  opened 
about  half  full,  the  boiler  pressure  being  then  shown  on  the 
gauge  at  42  lb.  per  square  inch.  The  kier  was  examined 
after  the  explosion  by  Mr.  Herman  George  Dixon,  engineer 
surveyor  to  the  Board  of  Trade.  He  found  the  steam  cock 
nearly  half  open,  and  ascertained  that  the  outlet  pipe  was 
ril3  in.  and  that  the  inlet  pipe  was  '249  in.  He  said  that 
it  was  impossible  for  the  outlet  pipe  to  relieve  the  steam 
pressure  in  the  kier,  and  that  with  the  steam  cock  half 
open  the  full  pressure  of  the  boiler  would  eventually  enter 
the  vessel.  Taking  the  highest  shearing  stress  of  ii-on  at 
47  000,  the  kier  would  part  when  fastened  by  10  bolts  at 
a  pressure  of  about  43  lb.  per  square  inch,  or  at  the  same 
pressure  as  registered  by  the  steam-pressure  gauge  on  the 
boiler  at  the  time  of  the  explosion.  With  a  factor  of  safety  of 
5  the  kier  should  not  have  been,  in  Mr.  Dixon's  opinion, 
worked  at  a  pressure  of  above  8  lb.,  or  at  most  10  lb.,  per 
square  inch.  He  also  found  one  section  of  the  metal 
weaker  than  the  bolts. 

The  Commissioners  agreed  with  Mr.  Dixon's  evidence, 
and  found  that  the  explosion  was  due  to  the  neglect  of 
Mr.  T.  Hall  in  not  having  competent  persons  to  look  after 
and  advise  as  to  the  working  conditions  of  the  kiers,  and 
t)rdered  him  to  pay  ii40  towards  the  costs  and  expenses  of 
the  investigation.  The  Commissioners  made  some  very 
opportune  remarks,  pointing  out  the  danger  to  owners  of 
not  calling  in  competent  engineers  to  advise  on  the  con- 
ditions of  working  their  machinery,  but  of  relyirjg  on  the 
advice  of  men  who  have  been  only  trained  as  fitters, 
although  the  latter  maybe  competent  for  the  carrying  out 
of  the  expei't's  instructions. 


INVENTIONS  OF  THE  WEEK. 

By  MiRKS  AND  Clerk,  The  Practical  Engineer  Patent  Agency, 
18,  Sduthampton  Buildings,  Ckancery  Lane,  London,  W.C.; 
30,  Cross  Street,  Manchester;  and  13,  Temple  Street, 
Birmingham. 

The  first  date  given  after  the  number  of  each  specification  ts  the  date 
of  application.  The  second  date  is  that  of  the  advertisement  of 
acceptance  of  the  complete  specifications. 

The  following  accepted  specifications  were  advertised  on  the  date 
mentioned,  and  within  two  months  of  such  date  any  verson  properly 
interested  can  oppose  the  sealing  and  grant  of  the  patent  by  giving 
formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  specification  herein  referred  to,  or  of  any  other  publithtd 
patent  specification,  will  be  forwarded  post  free  for  one  shilling  upon 
application  being  sent  to  Messrs.  Marks  and  Clerk  at  either  of  the 
above  addresses. 

Lathe.  A.  Hitchon,  W.  Bannister,  .\nd  Howard  and Bullough 
Limited.  No.  33515,  of  30th  October,  1903.  Ad.  of  ac,  July 
27th,  1904. — This  invention  relates  to  lathes  of  the  surfacing 
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or  euding-up  type.  The  object  of  tlie  invention  is  to  provide 
in  combination  a  means  of   obtaining  an  automatic  variable 
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speed  to  the  lathe  spindle,  without  any  period  of  rest  in  chang- 
ing; secondly,  to  provide  in  combination  an  improved  means 
of''giving  an  automatic  variable  feed  traverse  to  cutting  tools; 
and,  thirdly,  to  provide  in  combination  an  improved  automatic 


to  a  surface  condenser  comprising  a  shell  containing  tubus  for 
the  cooling  wator,  which  are  supported  at  a  point  or  points 


Fio.  2. 


Fig.  3.  Fig.  4. 

Specification  No.  23515,  of  1903. 

speed  controlled  means  of  putting  one  or  more  tools  in  and 
out  of  operation.  Fig.  1  is  a  back  elevation,  fig.  2  a  plan,  fig. 
3  an  end  elevation  from  the  driving  end,  and  fig.  4  a  cross- 
sectional  elevation  showing  the  cross  slide  mechanism  of  a 
lathe  constructed  according  to  this  invention. 

Reducing  Valve.  J.  Auld,  No.  5203,  of  2nd  March,  1904 
Ad.  of  ac,  July  27th,  1904. — This  invention  relates  to  improve- 
ments in  reducing  valves,  which  consist  in  arranging  the  valve 
so  that  the  exhaust  and  a  regulated  mechanical  pressure,  with 
or  without  a  little  steam  pressure,  acts  on  the  one  side  against 


Specification  No.  5203,  of  1904. 

et<'am  pressure  acting  on  the  other  side,  whereby  the  valve 
cuts  off  the  admission  of  steam  in  proportion  as  the  difi'erential 
between  the  steam  pressures  and  the  exhaust  increases,  and  is 
reversed  as  this  differential  decreases,  thus  keeping  the  effective 
pressure  constant. 

Surface  Condensers.  L.  R.  ALBBuoEa.  No.  10354,  of  5th 
May,  1904.    Ad.  of  ac,  July  27th,  1904.— This  invention  relates 


Fig.  2. 

Specification  No.  10354,  of  1901. 

between  their  ends,  and  an  entrance  for  admitting  exhaust 
steam  at  both  sides  and  near  the  bottom  of  the  tube  support. 

Variable  Speed  Gearing-.  L.  L.  Funois.  No.  12757,  of 
6th  June,  1904.  Ad.  of  ac,  27th  July,  1904.— This  invention 
relates  to  a  friction  clutch  suitable  for  application  to  all  kinds 
of  mechanical  transmissions,    and    more    particularly  to  the 


Specification  No.  12757,  of  1904. 

driving  shaft  of  motor  vehicles,  motor  cycles,  etc.  No  spring 
is  employed  in  the  clutch,  all  the  parts  of  which  are  strong, 
easily  adjusted,  and  do  not  exert  any  lateral  thrust  upon  the 
shaft. 

Pistons  for  Steam  Engines,  etc.  T.  Starkey,  No.  13713, 
of  17th  June,  1904.  Ad.  of  ac,  27th  July,  1904.— This  inven- 
tion relates  to  pistons  for  steam  engines  and  the  like,  ccnsisting 
in  the  combination  of  a  piston-ring  packing  formed  in  two 
portions,  with  projections  formed  on  the  ends  of  one  portion 
adapted  to  mesh  with  recesses  formed  in  the  ends  of  the  other 
surface,  with  a  boss  suitable  for  being  mounted  upon  the 
piston  rod,  said  boss  being  provided  with  projections  into 
which  the  inner  ends  of  connecting  rods  or  links  are  respec- 
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tively  screwed,  the  outer  ends  of  said  rods  or  links  lieing 
jointed  to  swivelling   pieces  attached  to  brackets  capable  of 
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Specification  No.  13713,  of  1904 

being  fixed  to  the  inner  peripheries  of  the  said  portions,  con- 
structed and  arranged  as  and  for  the  innposes  set  forth. 

Lubricating  Pads  for  the  Journals  of  Railway  and 
other  Axles  and  Shafts.  E.  Mooney,  and  the  Akmstronu 
Oiler  Company  Limited.  No.  14022,  of  21st  June,  1904. 
Ad.  of  ac.,  July  27th,  1904. — This  invention  relates  to  an 
improved  manufacture  of  lubricating  pads,  described  in  Patent 
No.  13639,  of  16th  June,  1902,  and  consists  in  a  lubricating 
pad  for  the  journals  of  railway  and  other  axles  and  shafts, 
having  pendant  threads  to  serve  as  feeders  to  supply  the  pad 
and  journal  with  lubricant  by  capillary  action;  the  said  pad 
being  constructed  of  a  ground  work  of  weft  and  warp  threads 
with  a  pile  on  the  upi^er  surface,  and  feeding  threads  passing 
in  the  direction  of  the  warp,  and  extending  loosely  over  the 
top  of  both  the  warp  and  weft  threads  so  as  to  lie  unconstricted 
at  the  roots  of  the  pile,  then  passing  downwards  between  the 


Fig.  2. 

Specification  No.  14022,  of  1904. 

weft  threads  to  below  the  surface  of  the  fabric,  being  there  formed 
into  a  depending  loop  of  the  requisite  length,  the  feeder  threads 
again  passing  upwards  between  the  weft  threads,  extending 
loosely  over  the  top  of  the  ground  work  of  the  fabric  again 
for  a  distance,  then  joassing  down  between  the  weft  threads  to 
form  one  of  another  series  of  feeder  loops  if  recjuired,  and  so 
on,  kSo  that  the  feeder  threads  lie  freely  and  unconstricted  over 
the  top  of  the  body  of  the  fabric  to  carry  the  lubricant  up  by 
capillary  attraction  unimpeded  to  the  roots  of  the  pile  threads, 
substantially  as  described.  Fig.  1  shows  an  example  of  con- 
struction of  pad,  according  to  this  invention,  by  a  diagram 
view  in  transverse  section,  while  figs.  2  and  3  show  sectional 
views  of  such  a  pad  applied  to  a  journal. 


Liquid  Fuel  Burner.  J.  Badoer.  No.  15610,  of  l4th  July, 
1903.  Ad.  of  ac,  July  20th,  1904.— This  invention  relates  to 
improvements  in  the  burning  of  liquid  fuel,  and  more  especially 
to  those  systems  in  whicli  steam  is  used  as  the  vehicle  whereby 
the  hydrocarbons  arc  conveyed  to  the  furnace,  the  point  of 
combustion,  or  any  other  desiroJ  part.    It  has  for  its  object 


Fig.  1. 


Fig.  2. 

Specification  No.  15610,  of  190.=. 

to  enable  an  initial  sujsply  of  steam  to  be  raised  in  a  more 
economical  and  speedy  manner  than  hitherto;  to  utilise  such 
initial  steam  raising  means  or  other  suitable  devices  as  a 
superheating  arrangement  for  the  steam  supply  to  the  burner 
or  feeder;  to  provide  more  certain  and  efficient  means  for 
igniting  and  re-igniting  the  burner,  and  generally  to  effect  the 
in'provcments  hereinafter  indicated. 

Apparatus  for  Starting  Internal  -  combustion 
Motors.  S.  Griffin.  No.  16166,  of  22tid  July,  1903.  Ad.  of  ac, 
July  27th,  1904. — The  following  are  the  claims  made  for  this 
invention:  (1)    The  improvements  in  apparatus    for  starting 


Fig.  2. 


SpLCificatiou  No.  lOliiu,  of  1903. 


internal-combustion  motors,  characterised  by  an  au.\:iliary 
motor  which  is  geared  to  drive  a  roller  so  mounted  as  to  be 
capable  of  being  moved  by  hand  into  contact  or  gear  with  any 
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suitable  part  of  tlie  flywheel  of  the  large  inotor.  (2)  The 
improvements  in  apparatus  for  starting  internal-combustion 
motors,  characterised  by  an  auxiliary  motor  which  is  geared  to 
drive  a  roller  so  mounted  as  to  be  capable  of  being  moved  by 
hand  into  contact  or  gear  with  any  suitable  part  of  the  fly- 
wheel of  the  large  motor  in  combination  with  an  intermediate 
pawl  and  ratchet  or  equivalent  device  for  automatically  releasing 
the  auxiliary  motor  when  the  impulse  of  the  large  motor  has 
been  effected.  (3)  The  improvements  in  apparatus  for  starting 
internal-combustion  motors,  characterised  by  mounting  the 
flywheel  loosely  upon  the  crank  shaft  with  intermediate  hand 
operated  clutch  mechanism  by  which  the  flywheel  and  crank 
shaft  can  be  connected,  in  combination  with  the  means  for 
independently  rotating  the  flywheel  by  hand  with  intermediate 
pawl  and  ratchet  or  other  equivalent  device  for  automatically 
releasing  the  handle  when  the  rapid  rotation  of  the  flywheel 
has  been  effected. 

Wire  Grips  or  Draw  Tongs.  J.  C.  Loque,  J.  A.  L.  Deablove 
AND  A.  Graham.  No.  19966,  of  16th  September,  1903.  Ad.  of  ac, 
July  27th,  1904. — This  invention  relates  to  wire  grips  or  draw 
tongs,  such  as  employed  by  linemen  in  stringing  and  straining 
electric  wires,  particularly  overhead  telegraph  and  telephone 
wires;  the  objects  being  to  enable  a  length  of  wire  to  be  held 
in  position  while  twisting  its  end  around  the  wire  held  in  the 
grip,  and  to  enable  the  jaws  of  the  grip  to  close  upon  the  wire 
and  engage  the  same  previous  to  putting  the  strain  upon  the 


Specification  No.  19966,  of  1903. 


grip  or  tongs.  An  essential  feature  of  the  present  invention 
consists  in  providing  one  of  the  jaws  with  a  device  or  keeper 
for  holding  a  length  of  wire  while  its  end  is  being  twisted 
about  the  wire  held  by  the  grip  or  tongs;  a  further  feature 
consisting  in  providing  a  spring  which  shall  operate  so  as  to 
cause  the  jaws  to  hold  the  wire  by  friction,  prior  to  subjecting 
the  grip  or  tongs  to  tension.  Fig.  1  is  an  elevation  of  such  a 
tool  showing  the  wires  in  place,  fig.  2  shows  the  opposite  side 
to  that  shown  in  fig.  1,  and  fig.  3  is  a  plan  view  of  fig.  1. 

Means  for  Supplying  Oil  and  Spirit  to  Internal- 
combustion  Engines.  V.  R.  Nicholson.  No.  20471,  of 
23rd  September,  1903.  Ad.  of  ac,  27th  July,  1904.— This 
invention  relates  to  improvements  in  feed  devices  for  oil  or 
spirit  of  the  kind  described  in  the  Specification  of  a  former 
Patent,  No.  6882,  of  1902,  and  has  for  its  object  to  so  modify 
the  device  that  a  positive  feed  is  obtained — that  is  to  say, 
that  a  positive  amount  of  oil  is  delivered  for  each  impulse 
independently  of  the  speed  of  the  engine.  According  to  the 
present  invention  a  plug  fitted  to  the  part  of  the  engine  wherein 
the  oil  is  to  be  adTnitted  is  made  use  of  as  before,  this  plug 
having  tlie  valve  seat  at  its  inner  end  and  the  sleeve  cap 
furnished  with  the  valve  adapted  to  fit  the  said  valve  seat. 
The  longitudinal  passage  in  the  plug  is,  however,  made  of 
sufficient  size  to  receive  a  rod  or  spindle  integral  with  or  rigidly 
secured  at  its  inner  end  to  the  aforesaid  sleeve  cap,  and  the 
said  spindle  or  plug  is  provided  with  grooves  to  form  a  passage 
for  the  measured  quantity  of  oil  to  flow  to  the  holes  in  the 
sleeve  cap.  At  its  outer  end  the  rod  or  spindle  is  of  larger 
dit.  meter,  the  enlarged  part  forming  a  piston  which  works  in 
a  cylindrical  recess  made  in  the  upper  portion  of  the  plug  which 
is  fitted  to  the  part  of  the  engine  at  which  the  oil  is  admitted. 
The  oil  or  spirit  supply  opens  into  this  cylindrical  recess  behind 
the  piston,  which  is  bored  with  a  passage  placing  the  back  of 


the  said  piston  in  communication  with  the  front  thereof;  the 
communication  can,  if  desired,  be  furnished  with  a  valve, 
although   this  is  not  always  necessary.      The  sleeve  cap  is 
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furnished  with  a  flange  against  which  bears  a  spring  normally 
tending  to  hold  the  sleeve  cap  upon  the  inner  end  of  the  plug, 
and  thus  close  the  supply  of  oil  to  the  engine. 


LAUNCHES  AND  TRIAL  TRIPS. 


Khargpur. — A  paddle-steamer,  specially  built  to  carry 
passenger  and  goods  trains  over  the  Indian  river  Hooghly,  was 
lavnclied  on  August  13th  from  the  yard  of  the  Caledon  Ship- 
building Company  Limited,  Dundee.  The  vessel,  which  is 
named  Khargpur,  was  built  to  the  order  of  the  Bengal  Nagpur 
Eailway  Company  Limited,  and  is  290  ft.  in  length,  53  ft.  in 
breadth  (over  paddle  bo.\es,  75ft.),  and  12ft.  Sin.  in  depth. 
She  can  carry  a  train  load  of  upwards  of  700  tons  on  a  very 
shallow  draught,  and  is  capable  of  steaming  in  either  direction. 
There  are  three  sets  of  rails  on  deck,  and  a  large  number  of 
capstans  and  turntables  for  the  manipulation  of  carriages  and 
engines.  Her  engines  have  2,000  horse  power.  She  was  built 
to  the  specification  of  Sir  John  Wolfe  Barry,  K.C.B. 

ProsperO- — Messrs.  Murdoch  and  Muri'ay,  shipbuilders, 
Port-Glasgow,  launched  on  August  13th,  a  handsomely-modelled 
steel  screw  steamer  of  the  following  dimensions :  Length,  205  ft. ; 
breadth,  31ft.  by  22  ft.  9  in.,  moulded  to  awning  deck.  The 
new  vessel  is  a  sister  ship  to  the  steamship  Portia,  launched  by 
the  same  builders  last  month,  and  will  be  engaged  in  tlie  Royal 
Mail  coastal  service  of  Newfoundland.  She  has  accommoda- 
tion for  first  and  second  class  passengers.  She  will  have  her 
machinery  fitted  on  board  by  Messrs.  David  Rowan  and  Com- 
pany, Glasgow.  The  steamer,  which  is  owned  by  Messrs.  C.  T. 
Bowring  and  Company  Limited,  Liverpool,  was  named  the 
Prcfipero. 

ClifiEbrd. — Messrs.  R.  Duncan  and  Co.,  shipbuilders,  Port- 
Glasgow,  launched  on  August  18th  a  steel  screw  steamer  for  the 
Ford  Line,  Glasgow.  This  is  the  second  vessel  launched  this 
year  for  the  same  line  by  Messrs.  Duncan  and  Company.  After 
the  launch  the  new  vessel  was  towed  to  Glasgow,  where  she 
will  be  engined  by  Messrs.  David  Rowan  and  Company.  The 
steamer  was  named  Clifford. 

S.  Barbara  and  S.  Helena. — Messrs.  Barclay,  Curie,  and 
Company  Limited,  Whiteincli,  launched,  on  the  15th  August, 
the  new  sailing  vessels  S.  Barbara  and  S.  Helena,  built  by  them 
for  the  Red  Cross  Iquitos  Steamship  Company  Limited,  of 
Liverpool  (Messrs.  the  Booth  Steamship  Comjoauy  Limited, 
Liverpool,  managers),  for  service  on  the  river  Amazon.  These 
vessels  are  sister  ships  to  the  S.  Monica,  launched  last  month 
by  the  same  builders,  and,  like  her,  they  have  been  specially 
built  for  carriage  of  a  large  amount  of  cargo  and  about  80 
passengers.  They  are  exceptionally  well  etjuipped  for  the 
trade,  having  two  winches,  powerful  windlass  and  steering  gear, 
two  masts  fitted  with  strong  derricks,  and  teak  decks.  The 
dimensions  are:  Length,  150  ft.;  breadth,  28  ft.  6  in. ;  depth, 
14  ft.  6  in.;  and  gross  tonnage  about  480  tons.  These  vessels 
fiirnisli  a  unic[ue  example  of  quick  construction,  the  S.  Barbara 
having  been  built  inside  of  nine  weeks  from  the  date  of  com- 
mencing work  upon  her  until  the  date  of  launch,  when  she  was 
delivered  complete  in  every  respect  and  ready  for  sea.  Besides 
these  three  vessels,  Messrs.  Barclay,  Curie,  and  Co.  Limited 
are  just  completing  the  large  screw  steamer  Boniface  for  the 
same  connection,  the  registered  owners  being  in  this  case  the 
Booth  Steamship  Company  Limited,  of  Liverpool.  Quick 
despatch  was  a  feature  in  the  construction  of  this  vessel  also, 
as  she  was  launched  in  four  months  from  laying  the  keel.  A 
sister  shii3,  the  Justin,  for  the  same  owners,  will  be  launched 
early  next  month. 
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Tryst— On  August  15tb  the  Ailea  Shipbuilding  Company 
launched  from  their  Troon  yard  a  steel  screw  steamer  built  to 
the  order  of  Messrs.  Grainger,  of  Belfast,  to  the  hig-hest  claes 
at  Lloyd's.  She  has  the  following  dimensions:  Length,  186ft.; 
Iiieadth,  28  ft.;  depth  (moulded),  14  ft.  3  in.;  with  a  dead-weight 
rapacity  of  753  tons.  She  is  for  the  general  coasting  trade. 
Engines  of  800  indicated  horse  power,  with  cylinders  15  in., 
28  in.,  44  in.,  with  a  stroke  of  3  ft.,  are  being  supplied  by  Messrs. 
McColl  and  Company,  Belfast.  As  she  left  the  ways  she  was 
named  the  Tryst. 

'Wimmera- — Messrs.  Caird  and  Co.  Limited,  Greenock, 
launched  on  August  15th  the  handsomely-modelled  single-screw 
steamship  Wimmeia  for  Messrs.  Huddart,  Parker,  and  Co., 
Proprietary  Limited,  Melbourne.  The  vessel  is  348  ft.  over 
all,  43  ft.  beam,  and  of  a  moulded  depth  of  30  ft.  10  in.  to  poop 
deck,  with  a  gross  tonnage  of  about  3,100  tons.  Handsome 
accommodation  is  provided  on  ujDper  and  poop  decks  for  170 
first-class  passenger?,  and  for  100  second-class.  The  first-class 
dining  saloon  on  poop  deck  has  accommodation  for  73  persons, 
and  is  neatly  finished  in  polished  oak,  with  carved  panels, 
pilasters,  etc.  The  smoking-room  and  social  hall  for  first  cla.ss, 
also  on  poop  deck,  are  both  handsomely  fitted  up  in  hard- 
wood, with  carved  enrichments.  The  vessel  has  also  a  full 
cargo  outfit  for  handling  a  cargo  of  about  3,000  tons  dead 
weight,  four  winches  being  placed  forward  and  four  aft,  with 
heavy  cargo  derricks  to  each.  A  powerful  windlass  is  placed 
on  forecastle  head  for  working  the  sliip,  and  the  vessel  is 
steered  by  latest  arrangement  of  steam  steering  gear  and  tele- 
motor.  She  is  provided  with  eight  boats,  all  fitted  with  patent 
davits.  The  vessel  will  be  neatly  rigged  as  a  fore  and  aft 
schooner. 

Runswick. — The  steel  screw  steam  Runswick,  built  by 
Messrs.  William  Gray  and  Co.  Limited,  West  Hartlepool,  to 
tlij  order  of  the  London  and  Northern  Steamship  Company 
Limited  (Messrs.  Pyman  Bros.,  managers),  went  to  sea  on 
\icv  trial  trip  on  August  12th.  The  vessel  has  been  built  to 
Lloyd's  highest  class,  and  her  principal  dimensions  are:  Length 
over  all,  351ft.;  breadth,  49  ft.;  and  depth,  24  ft.  6  in.  Triple- 
expansion  engines  have  been  supplied  by  the  Central  Marine 
Engine  Works  of  the  builders  of  the  ship,  having  cylinders 
24  in.,  38  in.,  and  64  in.  diameter,  with  a  piston  stroke  of 
42  in.,  and  these  are  supplied  with  steam  by  two  large  boilers 
adapted  to  work  at  a  pressure  of  180  lb.  per  square  inch.  The 
trial  was  attended  with  eveiy  success,  a  speed  of  11  knots  being 
maintained. 


QUERIES  AND  REPLIES. 


Communications  should  be  written  on  one  side  of  the  paper  only,  and  in 
all  cases  be  accompanied  with  name  and  address.  Sketches  should 
be  neatly  drawn,  and,  if  large,  sent  on  a  roller,  so  as  to  avoid 
creasing.  This  column  is  intended  for  the  mutual  assistance  of 
engineers  in  their  daily  work.  As  far  as  we  possibly  can,  we 
render  assistance,  but  we  cannot  undertake  to  work  out  elaborate 
arithmetical  calculations,  or  deal  with  matters  not  of  general 
interest.  Further,  we  cannot,  under  the  pretence  of  answering  a 
query,  be  made  the  medium  for  gratuitous  pufing.  We  cannot 
undertake  to  reply  to  queries  by  post. 


1842.  Indicated  Horse  Power  of  Compound  Engines.— Can  any 

reader  of  Practical  Engiiucr  advise  lae  of  tables  which  give  fairly 
accui'ately  the  above,  provided  the  dimensions  of  eugiues  and 
boiler  pressure  are  known,  but  no  diagrams  available?  Or  can 
any  reader  advise  me  of  a  quick  method  of  calculating  I.H.P.  as 
above  ?  I  believe  there  is  an  instrument  like  a  slide  rule  for  single 
cylinders  ;  where  can  it  be  got  ? — Broads. 

1843.  Marburg  Pump. — I  should  be  very  jileased  if  any  reader 
could  give  me  any  information  explaining  the  action  of  the 
Marburg  pump,  made  by  E.  W.  Bliss  and  Co.,  Brooklyn,  New 
York,  U.S.A.  It  is  of  the  rotary  kind,  and  in  some  positions  the 
suction  and  discharge  passages  appear  to  be  connected. — C.  P.  K. 


TO  CORRESPONDENTS. 
.loHN  Rhodes. — In  reply  to  your  letter,  the  formula  and  table  giving 
the  flow  of  steam  through  pipes,  on  page  243  of  The  Practical 
Engineer  Pocket-book,  have  probably  escaped  your  notice.  From 
the  formula  given,  viz., 

w  =  51-43  A  (P  +  15), 

where  w  =  weight  of  steam  per  hour, 

A  =  area  of  orifice  in  square  inches, 
P  =  gauge  pressure  of  steam, 

the  weight  of  steam  passing  through  the  pipes  can  easily  be 
calculated.  As  regards  the  latter  part  of  the  question,  knowing 
the  we'ght  of  steam,  the  amount  of  coal  and  water  required  to 


keep  this  up  can  only  be  found  from  actual  experiment,  as  it 
would  depend  upon  the  evaporative  efficiency  of  the  boiler  and  the 
calorific  value  of  the  fuel  ;  but  the  formula  and  table  on  page  78 
of  the  Pocket-book,  giving  the  pounds  of  water  evaporated  per 
pound  of  fuel,  will  probably  help  you  if  you  only  require  approxi- 
mate amounts,  remembering,  of  course,  to  allow  for  the  efficiency 
of  the  boiler. 


MISCELLANEA. 


The  London  Power  Omnibus  Company  have  decided  to  add 
fifty  motor  omnibuses  to  their  service  in  London.  Each  'bus 
will  carry  16  passengers,  and  be  speeded  to  12  miles  an  hour, 
while  the  interior  arrangement  will  resemble  that  of  the  latest 
?kctric  tramcar. 

The  monthly  report  of  the  Amalgamated  Society  of 
Engineers  says  trade  remains  much  about  the  same  as  at  the 
beginning  of  the  month  of  July.  The  number  of  members  at 
the  end  of  July  was  95,938,  and  of  these  5,210  were  on  the 
unemployed  list,  2,096  on  sick  pay,  and  4,753  on  superannua- 
tion benefit. 

On  September  1st  the  Midland  Railway  Co.  will  commence 
their  new  cross-channel  steamship  service  between  Heysham  and 
Belfast.  So  far  as  this  service  is  concerned  the  harbour  at 
Heysham  is  adequately  completed.  There  will  be  daily  sail- 
ings between  Heysham  and  Belfast  and  Heysham  and  Dublin, 
and  twice  weekly  between  Heysham  and  Londonderry.  There 
is  a  depth  of  17  ft.  m  the  harbour,  and  40  ft.  outside  the  entrance 
at  low  water  ordinary  spring  tides,  with  landing  facilities  at 
all  states  of  the  tide,  and  a  quay  length  of  3,000  ft.  The 
equipment  of  the  harbour  is  of  the  most  modern  description, 
and  includes  electric  lighting,  electric  lifts,  and  electric  cranes. 
The  fleet  of  vessels  the  company  has  built  consists  of  the  London- 
derry, the  Antrim,  the  Donegal,  and  the  Manxman. 

Proeessoe  C.  Dieterici,  in  a  paper  read  before  the  British 
Association  at  Cambridge,  described  a  method  for  determining 
the  specific  heat  of  water  at  temperatures  up  to  300  deg.  Cen., 
the  water  being  enclos.ed  in  quartz  tubes,  sufficiently  strong  to 
withstand  the  pressure  of  steam — namely,  about  100  atmo- 
spheres at  300  deg.  Cen.,  and  the  determinations  made  with  the 
aid  of  the  ice  calorimeter.  He  had  observed  that  the  specific 
heat  of  water  increased  considerably  with  the  rise  of  tempera- 
ture. He  had  developed  an  accurate  formula  for  calculating 
the  specific  heat  of  steam,  and  from  its  application  he  drew 
the  conclusions  that  at  about  200  deg.  Cen.  the  specific  heat  of 
si'perheated  steam  at  constant  volume  was  0  5,  and  was  practi- 
cally independent  of  the  volume  if  the  latter  was  much  gfreater 
than  the  saturation  volume.  As,  however,  the  volume  diminished 
to  the  volume  of  saturation,  the  specific  heat  increased  to 
about  0  7.  The  specific  heat  at  constant  pressure  similarly 
varied  from  06  to  0  8. 

The  Panama  Canal. — It  may  safely  be  assumed  that  where 
the  concession  is  there  will  the  contractors  be  gathered  together. 
This  is  notably  the  case  at  Panama.  The  Canal  Commission 
is  being  overwhelmed  with  applications  from  manufacturers 
and  contractors.  Dealers  in  machinery,  tools,  and  supplies  of 
all  kinds  are  anxious  that  their  goods  shall  be  used  in  the  con- 
struction of  the  canal.  It  is  a  patriotic  ambition,  but  unfor- 
tunately there  was  taken  over  with  the  unfinished  works  an 
immense  amount  of  machinery  and  tools  to  the  valine  of 
2,000,000  dollars,  in  serviceable  condition  and  ready  for  use. 
The  American  Government  hopes  to  begin  serious  operations 
before  July  of  next  year,  and  in  the  meantime  about  1,000 
Jamaican  negroes  will  be  set  to  work  upon  the  preliminaries. 
The  application  of  the  Dingley  tariff  to  the  canal  zone  will 
ensure  the  23ui'chase  in  the  United  States  of  nearly  all  the 
machinery  and  tools  required. 

There  was  a  bit  of  smart  engineering  work  performed  at 
Wilmslow  Station  (Cheshire)  on  August  2l6t.  The  London 
and  North-Wcstern  officials  had  decided  to  renew  the  under 
bridge  at  the  south  end  of  the  station.  This  was  a  flat  girder 
and  brick  and  stone  bridge.  The  old  iron  girders,  being  out 
of  date,  were  to  be  replaced  with  steel  ones.  At  about  6  a.m. 
the  up  line  was  taken  up,  that  portion  of  the  bridge  stripped, 
and  the  old  girders  taken  out.  The  old  brick  and  stone  work 
gave  considerable  trouble  in  removal,  as  the  old  cement  work 
had  been  very  solidly  done.  Four  heavy  pieces  of  stonework 
were  placed  in  position  during  the  afternoon  to  receive  the 
new  girders,  and  by  6  p.m.  these  were  being  lowered  into 
position.  By  8  p.m.  the  rails  were  relaid  and  an  engine  coxild 
run  over,  and  this  part  of  the  bridge  was  sufficiently  finished 
for  the  brickwork  to  be  put  in  whilst  traffic  was  running. 
Single-line  working  took  place  during  the  day  between  Hand- 
forth  and  Alderley  Edge,  a  signalman — as  "pilot" — travelling 
up  and  down  with  each  train,  and  taking  the  place  of  the 
"  stafi',"  as  is  customary  in  such  eases.  The  down  line  remains 
to  be  done. 
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CO-PARTNERSHIP   IN  WORKSHOPS. 

The  annual  Coiifereuce  peitaiuiiiir  to  labour  co-partiiersliip 
held  in  connectiou  with  the  Cooperative  Societies  at 
Loudon,  has  ventilated  to  some  advantage  tlie  good  points 
connected  with  this  method  of  industrial  trading.  It  is 
somewhat  peculiar  that  certain  districts  of  this  country 
should  apparently  be  more  favourable  to  the  adoption  of 
co-operation  than  others,  and  that  certain  industries,  too, 
.s-liould  be  perhaps  particularly  successful  when  conducted 
on  the  co-operative  plan,  while  others  h-ave  no  sucli  organi- 
sation associated  with  them. 

Much  of  tile  prejudice  that  exists  against  co-operative 
association  in  the  direction  of  capitalists  and  those  actually 
employed  by  them  is  undoubtedly  due  to  the  levelling- 
down  tendency  that  is  the  common  fault  of  some  of  the 
trade  organisations  of  this  country.  The  employer  very 
naturally  objects  to  paying  a  bonus  of  an  equal  amount 
to  the  indifferent  and  to  the  zealously  active  employee 
alilie,  while  the  skilled  employee  himself  is  not  encouraged 
to  put  out  his  best  when  he  finds  that  the  lounger  or  the 
utterly  indifferent  operator  receives  the  same  remuneration 
and  tlie  same  attention.  It  must  not  be  urged  against 
labour  co-oijeration  that  it  is  a  pure  investment  similar 
to  the  depositing  of  money,  and  that  money  being  of 
equal  value  in  amount  labour  in  amount  must  also  bo 
equal.  The  argument  of  equality  in  capital  value  cannot 
be  applied  to  labour  if  that  labour  is  connected  witli  au 
industry  where  operations  other  than  that  of  routine  have 
to  be  performed. 

A  worker's  character  and  skill  is  an  asset,  and  it  is 
unfair  to  the  worker  to  ignore  that  asset  by  levelling  him 
with  the  average  man  unpossessed  of  skill  and .  unable  or 
unwilling  to  do  more  than  will  meet  the  bare  necessities 
demanded  of  liis  employment.  Some  few  engineering  firms 
have  endeavoured  to  interest  their  men  in  what  may  .  be 
termed  worksliop  bonuses,  but  only  too  often  the  manner 
and  method  of  disposing  of  such  bonuses  is  so  objectionable 
and  open  to  the  wiles  of  the  hypocritical  employee  that 
but  little  value  is  placed  upon  such  schemes  by  the  great 
body  of  independent  men. 

Tlie  advocates  of  labour  co-partnership  claim  tliat  it  is 
a  system  of  Socialism  of  a  very  practical  character,  by 
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nieuns  of  which  the  people  can  become  the  owners  of  their 
own  industry  and  participate  in  the  profits  they  have 
earned.  It  is  also  claimed  by  the  enthusksts  that  if  this 
principle  had  been  adopted  earlier  the  great  capitalists 
now  receiving  the  bulk  of  the  profits  of  the  industries  of 
the  country  would  not  have  become  so  rich,  but  others 
would  have  benefited  more  generally.  We  notice,  however, 
that  in  the  addresses  that  were  delivered  at  the  Conference 
it  was  not  suggested  that  the  principle  of  labour  co-jjart- 
nership  was  to  be  extended  to  every  industry,  but  that 
its  application  to  agriculture  would  be  an  inducement  to 
people  to  go  back  to  the  land,  while  if  adopted  in  some 
of  our  great  industries  it  would  be  an  advantage  to  the 
employer  and  workman  alike,  as  well  as  to  the  entire 
community. 

If  labour  co-partnership  systems  are  started  in  engineer- 
ing workshops,  we  are  persuaded  they  will  have  to  be 
upon  the  principle  of  character  and  skill  being  an  asset, 
and  not  absolute  equality  in  work.  •  We  believe  that  it 
would  pay  many  of  our  large  firms  'to  consider  that  upon 
each  of  their  workshops  and  separate  departments  a 
definite  sum  was  to  be  treated  as  capitalised  upon  those 
shops  and  different  departments,  and  the  interest  upon  this 
sum  paid  pro  rata  with  that  of  the  shareholders  to  tie 
men  engaged  in  it;  special  share  values  being  given  to 
those  engaged  in  the  more  responsible  positions,  whil- 
giving  to  all  an  opportunity  to  share  in  the  returns  and 
profits  made  from  such  branches.  A¥ere  this  system 
recognised,  it  would  be  to  the  personal  interest  of  everyone 
concerned  in  such  departments  to  arrest  leakages,  obviate 
other  losses  and  wastes,  while  there,  would  be  an  incentive 
towards  making  suggestions  for  other  improvements  for 
cheapening  and  facilitating  the  passage  of  the  work  through 
the  shops. 


EFFECTS  OF  SHOCK  ON  METALS. 

There  are  very  many  cases  in  which  metal  is  employed 
under  conditions  of  great  disadvantage  owing  to  the  manner 
in  which  the  molecular  constitution  and  formation  of  the 
material  is  affected  by  shock  or  strains  suddenly  thrown 
upon  ,  it.  The  disturbance  that  arises  in  the  case  of  a 
boiler  plate  when  placed  under  the  shears  is  sometimes 
sufficient  to  weaken  the  plate  materially,  and  yet  to  so 
weaken  it  that  no  external  sign  is  given  of  the  trouble 
that  has  been  initiated  by  the  blow.  In  the  same  manner 
the  shock  due  to  the  old-fashioned  cam-punching  machines 
frequently  causes  such  injury  to  the  molecular  condition- 
of  the  plates  that  not  infrequently  the  strength  of  the 
riveted  joint  is  given  as  being  so  much  per  cent  lower 
than  the  other  parts  of  the  plate  in  accordance  with  the 
average  rules  and  experiences,  when  the  true  cause  of 
weakness  is  not  so  much  the  removal  of  the  metal  as  the 
weakening  of  the  plate  at  the  edges  of  the  hole,  which 
frequently  extends  over  a  considerable  area  beyond  after 
it  has  been  thus  suddenly  subjected  to  a  punching  shock. 

The  effect  of  intermittent  or  repeated  shocks  upon 
wrought  iron  and  steel  is  so  thoroughly  appreciated  where 
chains  and  hooks  are  concerned  that  it  is  but  an  ordinary 
precaution  to  require  that  such  articles  shall  be  periodically 
passed  through  an  oven  or  furnace 'for  re-annealing  in 
(5Tder  that  the  molecular  alteration  of  the  structure  occa- 


sioned by  the  load  shocks  shall  be  rearranged  and 
corrected.  Although  this  precautioii  is  followed  in  con- 
nection with  chains  artd  hooks,  it  is  commonly  forgotten 
that  the  like  alteration  and  rearrangement  of  molecules  is 
always  occurring  in  engine  connecting  rods,  crank  shafts, 
pump  rods,  axles,  and  other  Avell-known  mechanical 
members  where  intermittent  loads  or  varying  strains  are 
carried,  and  that  these  causes  occasion  frequent  break- 
downs. 

Although  the  cause  of  the  troubles  that  thus  arise  is 
one  relating  solely  to  the  fatigue  of  the  material  and  to 
the  rearrangement  of  the  molecular  forces  due  to  such, 
this  fact  appears  to  be  overlooked  in  practice,  for  upon 
such  an  accident  or  failure  arising,  the  explanation  tendered 
is  that  an  undue  or  sudden  load  was  thrown  upon  the 
structure,  and  more  metal  is  stipulated  for  the  new  re- 
placing member  such  as  is  supposed  to  provide  against 
such  excessive  strains  in  future.  The  factor  of  safety 
adopted  by  every^  engineer  when  designing  and  constructing 
machinery  is  ample  to  meet  the  conditions  for  ordinary 
work,  and  the  alteration  of  the  molecular  conditions  that 
arises  due  to  fatigue  and  sudden  shock  cannot  be  provided 
against  by  simply  adding  to  the  bulk  without  making  all 
the  parts  abnormally  large,  and  at  the  same  time  causing 
an  extravagant  waste  of  material. 

It  has  been  proved  by  repeated  experiments  that  great 
variation  in  the  tensile  strength  of  steel  exists  between 
specimens  taken  from  the  same  plates  of  varying  thick- 
nesses, owing,  it  is  believed,  to  the  stress  or  initial  strains 
acting  internally  as  the  result  "of  the  irregular  manner  in 
which  the  plate  cooled  during  its  initial  rolling  process. 
With  this  fact  in  mind  it  is  more  than  ever  desirable  that 
precautions  should  be  taken,  particularly  in  the  matter  of 
annealing,  when  metal  rods,  bars,  or  other  members  are 
about  to  be  placed  in  positions  where  they  are  to  be 
subjected  to  shock,  or  where  the  loads  that  have  to  be 
carried  are  irregular  and  intermittent. 


NOTES  ON  NEWS. 


The  Future  op  the  British  Iron  and  Steel  Trade. — - 
The  view  that  the  British  iron  and  steel  mdustry  is  not 
likely  to  expand  much  if  at  all  in  the  future,  because  of 
the  supposed  impossibility  of  preventing  the  gradual 
diminution  in  the  supply  of  ore  beneath  our  own  soil,  is 
strenuously  opposed  by  the  Iron  and  Goal  Trades  Review. 
In  the  three  great  English  ironstone  fields — Cleveland, 
Cumberland,  and  the  Midlands — there  is  good  reason  to 
believe  that  large  deposits  are  not  yet  touched.  But,  apart 
from  home  sources,  the  British  industry  has  an  enormous 
advantage  in  its  exceptionally  favourable  geographical 
position  for  importing  cheap  foreign  ores.  "  We  know," 
says  the  Review,  summing  up  its  observations  on  this  part 
of  the  subject,  "  of  no  good  reason  why,  fed  on  such  ores 
^  alone  if  need  be,  our  iron  trade  should  not  be  found  capable 
of  almost  indefinite  expansion."  The  Review  severely 
condemns  the  pessimistic  opinions  expressed  by  some  who 
are  regarded  as  authorities  on  this  question,  because  they 
ai-e  largely  responsible  for  the  neglect  of  British  iron  pro- 
ducers to  avail  themselves  of  opportunities  of  acquiring  iron 
ore  properties  in  other  parts  of  the  world.  "  More  con- 
fidence and  more  enterprise,"  it  is  added,  "  would  be  likely 
to  do  wonders  for  the  British  iron  industry.  If  it  fails  to 
make  progress  in  the  near  future,  it  will  not  be  because  iron 
ores  are  not  to  be  had." 
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"  Previous  Convictions  "  under  the  Factort  Acts. — 
No  one  in  these  days  would  desire  to  see  the  Factory  Acts 
adiniuistered  in  a  lax  manner.  It  is  generally  recognised 
that  the  system  as  a  whole  has  made  for  the  betterment 
of  industry ;  but  it  is  unportant  that  the  sympathy  of 
employers  should  not  be  needlessly  alienated.  A  Birming- 
ham firm  was  recently  summoned  for   not    reporting  a 

■  trivial  accident.  The  magistrates  remarked  that  this  was 
the  fifth  appearance  of  the  defendants  for  breaches  of  the 

.Factory  Acts.  The  employers  were  surprised  to  hear  this, 
but  it  appears  that  on  a  previous  occasion,  having  formally 
obtained  permission  to  work  four  of  their  young  women 
overtime,  they  inadvertently  omitted  to  put  them  in  a 
separate  room.  For  this  offence  they  were  summoned,  a 
separate  charge  being  made  in  respect  of  each  of  the  four 
girls.  At  this  rate,  had  they  employed  a  hundred  girls 
in  shiiilar  circumstances,  their  police  court  record  would 
be  an  unenviable  one  indeed,  for  the  magistrates  could 
have  alleged  against  them  a  hundred  previous  convictions. 
Tlie  matter  appears  trivial,  but  it  is  irritating,  and  might 
involve  serious  hardship. 


Side  Slip  in  Motor  Cars. — This  was  the  subject  of  a 
paper  read  before  the  British  Association  on  August  24:th 
by  Mr.  H.  Darwin.  He  said  that  one  of  the  chief  causes 
of  side  slip  was  that  the  hind  wheels,  being  driven  and 
braked,  lose  their  directive  control.  When  that  was  the 
case  the  motion  of  the  car  was  unstable,  and  it  swung 
round  so  as  to  face  in  the  ojiposit©  direction  to  which  it 
was  moving.  By  using  a  model  on  an  inclined  plane  Mr. 
Darwin  showed  that  if  the  locked  wheels  were  in  front 
the  car  travelled  in  tlie  right  way,  but  when  locked  behind 
it  swung  round  in  the  manner  indicated.  He  said  that 
if  they  locked  the  back  wheels  they  were  sure  to  come 
to  grief,  and  this  would  happen  however  great  or  however 
small  was  the  friction  between  the  wheels  and  the  road. 
He  thought  they  would  get  a  cure  for  this  in  steering  by 
the  hind  wheels  and  driving  by  the  front  wheels.  In  hind- 
wheel  steering  the  short  car  had  an  advantage,  and  if 
this  method  were  adopted  cars  should  be  short  and  not 
long  as  at  present.  The  general  conclusion  at  which  he 
and  Dr.  V.  C.  Burton  had  arrived  was  that  hind-whesi 
driving  was  objectionable,  because  driving  wheels  were 
very  likely  to  slip.  With  front-wheel  driving  the  motion 
would  be  more  stable.  Professor  Fitzgerald  considered 
that  the  braking  being  on  the  back  wheels  of  the  car  was 
the  principal  cause  of  the  car  swinging  round  when  retarded 
or  when  braked  running  downhill.  Mr.  A.  R. 
Sennett  said  he  had  been  impressed  very  much 
with  the  value  of  rigidity  between  the  front  axle  and  the 
body  of  the  car.  It  was  to  the  use  of  the  perch  pin  that 
side  slip  was  almost  entirely  due.  Braking  the  front 
wheels  he  considered  a  most  dangerous  thing,  as  it  accen- 
tuated the  risk  of  side  slip.  As  to  motors,  he  thought  the 
most  scientific  thing  was  to  have  all  the  wheels  drivers. 
The  next  best  thing  was  to  have  the  front  wheels  drivers 
and  the  back  wheels  merely  trailers.  Side  slip  depended 
very  largely  on  the  position  of  the  masses  of  the  vehicle. 
Professor  Boys,  who  also  took  part  in  the  discussion,  did 
not  feel  at  all  satisfied  with  the  idea  of  steering  with  the 
back  wheels,  and  he  was  afraid  they  had  not  yet  arrived 
at  the  cure  for  side  slip. 


Aeroplanes. — Major  Baden-Powell  discussed,  before  the 
British  Association  last  week,  the  development  of  the 
aeroplane.  He  said  that  the  day  was  undoubtedly  drawing 
near  when  we  should  be  utilising  the  highway  of  the  air 
for  travel,  and  it  was  now  becoming  an  interesting  question 
what  form  the  motor  car  of  the  skies  was  to  take.  During 
the  last  few  years  much  had  been  done  in  the  construction 
of  navigable  balloons,  but  only  to  prove,  in  his  opinion, 
how  insuperable  were  the  difficulties  of  attaining  fully 


practical  results.  The  aeroplane  — 'which  might  be  defined 
as  a  plane  surfaced  propelled  through  the  air  at  a  small 
horizontal  inclination,  so  that  the  resulting  pressure  of  the 
air  supports  it  against  the  action  of  gravity — gave  promise  of 
far  better  results.  Wings,  vertical-acting  screws,  and  aero- 
planes proper  all  came  under  this  definition.  The  action  of 
the  air  on  an  inclined  surface  required  more  study,  as  theory 
and  practice  in  this  matter  were  at  considerable  variance. 
With  small  models  a  vertically-liftiug  screw  could,  despite 
theory,  lift  as  greit  a  weight  into  the  air  as  a  horizontally- 
propelled  plane.  He  had  been  making  a  number  of  experi- 
ments in  this  line,  as  well  as  with  man-carrying  aeroplanes 
driven  by  the  impetus  gained  by  sliding  down  an  inclined  plane. 
The  latter  had  been  chiefly  to  get  at  an  idea  of  the  strength 
required  in  the  different  parts  of  construction  and  to  test 
the  balance  of  the  machme.  But  results  in  all  the  lines 
tended  to  show  that  a  great  amount  of  careful  experiment 
was  necessary  before  we  could  hope  for  good  results, 
though  the  prospects  were  decidedly  hopeful. 

Smoke  Nuisances. — A/jropos  of  the  leader  in  our  last 
week's  issue,  and  the  correspondence  that  we  have  had 
privately  upon  the  subject,  the  following  report  taken  from 
the  Titiies  of  August  25th  will  be  read  with  interest :  — 

Smoke  Nuisancks. 

At  Southwark  the  Governors  of  Guy's  Hospital  were 
summoned  by  the  Southwark  Borough  Council  for  a  smoke 
nuisance  arising  from  the  chimney  shaft  at  the  hospital.  Mr. 
Millar,  who  defended,  said  the  offence,  whick  the  governors 
very  much  regretted,  was  committed  through  the  carelessness 
of  a  stoker.  A  fine  of  and  2s.  costs  was  imposed.  At  the 
same  court  the  South-Eastern  and  Chatham  Railway  Company 
were  summoned  by  the  L.C.C.  for  a  smoke  nuisance  arising  from 
six  of  their  locomotives.  Mr.  Pidsley  prosecuted,  and  Mr. 
Groves  defended.  The  company  pleaded  guilty,  and  was 
ordered  to  pay  ^613  13s.,  including  costs. 


Wireless  Telegraphy  Act,  1904. — The  Gazette  of  August 
23rd  g^ves  notice  that  it  is  provided  by  this  Act  that  a  person 
shall  not  establish  any  wireless  telegraph  station  or  install  or 
work  any  apparatus  for  wireless  telegpraphy  in  any  place  in  the 
British  Tsles  or  on  board  any  British  ship  in  the  territorial 
waters  abutting  on  the  coast  of  the  British  Isles  except  under 
and  in  accordance  with  a  licoace  granted  in  that  behalf  by  the 
Postmaster-General.  Wireless  telegraphy  is  defined  by  the 
Act  to  mean  any  system  of  communication  by  telegraph  as 
defined  in  the  Telegraph  Acts,  1863  to  1904,  without  tlie  aid 
of  any  wire  connecting  the  points  from  and  at  which  the 
messages  or  other  communications  are  sent  and  received. 
Companies  or  persons  requiring  a  licence  for  any  wireless 
telegraph  station  should  make  application  to  the  Postmaster- 
General  on  or  before  October  1st,  1904.  Forms  of  application 
mav  be  obtained  from  the  Secretary  to  the  Post  Office,  General 
Post  Office,  E.G. 

New  Refuse  Destructor  pgr  Johannesburg. — Messrs. 
Meldrum  Brothers  have  just  received  from  the  Johannesburg 
Municipal  Authority  an  order  to  duplicate  the  destructor  plant 
erected  by  them  and  known  as  the  Burghersdoi'p  destructor. 
The  existing  plant  comprises  one  four-grate  Meldrum  Simplex 
regenerating  destructor,  top-feed  type,  the  combustion 
chamber  being  arranged  centrally,  and  being  amply  large  for 
taking  entire  carcases  as  required,  one  Babcock  and  Wilcox 
boiler  having  1,906  square  feet  of  heating  surface,  and  the 
whole  of  the  necessary  firebrick  material;  also  ironwork  for 
buildings,  and  all  destructor  accessories.  The  test  made  on 
March  28th  and  29th  of  the  Bnrghersdorp  destructor  gave  the 
following  very  satisfactory  lesult,  covering  a  trial  of  21  hours: 
Number  of  cells,  four ;  system  of  forced  draught,  Meldrum's 
steam  blowers;  nature  of  refuse,  house,  shop,  and  garden; 
number,  one;  type  of  boilers,  Babcock  and  Wilcox  water-tube; 
total  quantity  of  refuse  burned,  59  tons  11  cwt.  2  qr.;  total 
quantity  per  cell  per  24  hours,  14  tons  18  cwt.  2  qr.;  total 
quantity  per  square  foot  of  grate  per  liour,  63  68  lb. ;  total 
water  evaporated,  98  900  1b.;  total  water  evaporated  per  hour, 
4709'5lb.;  total  water  evaporated  per  square  foot  of  heating 
surface  per  hour,  23  lb.;  total  water  evaporated  per  pound  of 
refuse  from  and  at  212  deg.  Fah.,  73  lb.;  main  steam  pres.sure, 
120  3  lb.;  main  feed  temperature  (tank),  101  deg.  Fah.; 
temperature  of  combustion  chamber  by  melting  copper, 
2,000  deg.  Fah. 
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MODERN    IRONFOUNDRY  PRACTICE.* 

By  Geo.  R.  Bale,  Assoc.  M.  Inst. C.E. 

Owing  to  the  extreme  care  necessary  in  making  tensile  tests 
of  cast  iron,  such  tests  for  every-day  commercial  purposes 
are  seldom  carried  out.  Tensile  tests  with  a  material  such 
as  cast  iron  are  useless  unless  special  devices  are  arranged  in 
the  grips  to  allow  for  the  pull  being  directly  axial.  Fig. 
282  illustrates  a  commonly  adopted  method,  the  specimen 
being  formed  with  shouldered  ends,  each  bearing  against  a 
collar  C,  made  in  halves  and  sunk  into  a  hardened  steel 
ring.  This  ring  is  formed  with  a  spherical  seating  at  F,  so 
as  to  enable  the  bar  to  swivel  into  the  line  of  pull.  The 
block  against  which  the  ring  bears  is  also  of  hardened  steel. 
Sometimes  the  bars  are  prepared  with  screwed  ends  as  at 
figs.  283  and  284,  the  screwing  being  done  in  a  lathe.  The 
hardened  steel  nuts,  formed  either  as  in  fig.  283  or  as  in  fig. 
284,  are  made  to  fit  spherical  seatings  in  liardened  steel 
rings,  which  drop  into  the  conical  recesses  of  the  ordinary 
tension  shackles  of  the  testing  machine.  Test  bars  with 
spherical  ends,  as  shown  at  fig.  285,  are  also  employed,  the 
steel  rings  G  being  then  made  in  halves.  When  the 
specimens  are  machined  to  size  the  reduction  of  diameter 


C 


Fio.  282.  Fio.  283. 


should  be  gradual  and  not  unnecessarily  great,  since  the  more 
metal  required  to  be  turned  off  to  bring  the  bar  to  standard 
size  the  lower  will  be  the  results  obtained.  The  reason  for 
this  is  that  in  small  castings  the  strength  varies  a  good  deal 
with  the  size,  the  smaller  castings  being  stronger,  so  that, 
other  things  being  equal,  the  thicker  the  casting  the  coarser 
and  softer  is  its  central  portion.  This  has  the  effect  of 
reducing  the  mean  strength  per  square  inch  of  section. 
Hodgkinson  found  the  following  approximate  relation  between 
the  average  tensile  strength  per  square  inch  of  section  of 
different  sizes  of  test  bars  : — 

Relative  average 

Section  of  tensile  stieugth 

test  bar,  iu  per  square  inch 

square  inches.  of  section. 

1   1-00 

2    0-80 

3    0-70 

To  approach  anything  like  uniform  stresses  on  the  cross 
sections  of  a  bar  there  must  be  no  abrupt  change  of  section. 
At  any  abrupt  change  of  section  the  less  strained  metal 
obstructs  the  free  extension  of  other  metal  near  it.  As  the 
I'esult  of  tests  of  two  bars  of  the  same  cast  iron,  one  of 

*  For  previous  article  see  page  92.  ' 


which  was  a  normal  test  bar  while  the  second  was  formed 
with  a  square  collar  at  its  middle,  it  was  found  that  the 
reduction  of  strength  due  to  the  disturbing  influence  of  the 
re-entrant  angles  at  the  collar  of  thi  latter  amounted  to 
nearly  14  per  cent  of  the  strength  of  the  normal  test  bar, 
which  broke  at  13|  tons  per  square  inch. 


Fio.  284.  Fig.  285. 


A  tensile  strength  of  from  12  tons  to  14  tons  per  square 
inch  for  grey  cast  iron  is  now  common,  owing  probably 
to  more  careful  selection  and  greiter  knowledge  of  the  pro- 
perties of  the  iron.  When  a  cast-iron  beam  or  any  cast-iron 
form  is  broken  in  cross  bending,  the  fracture  always  occurs 
on  the  tension  side  of  the  member,  and  hence  the  fdilure  is 
one  iu  tension.  It  so  happens,  however,  that  the  tensile 
strength  of  cast  iron  is  a  good  measure  of  both  its  cross 
bending  and  of  its  crushing  strength — that  is  to  say,  that 
cast  iron  which  is  strongest  in  tension  is  likely  to  be 
strongest  in  compression  and  in  cross  bending. 


Fio.  286. 


Some  recent  tests  carried  out  by  Professor  Kennedy,  with 
bars  cast  in  one  with  marine-engine  cylinders,  gave  the 
following  results  : — 


A 

H 

C 

D 

No.  of  specimens  from  each  cylinder.. 

Two 

Three 

Three 

Three 

Average  ultimate  tensile  strength  of  the 
test  bars,  in  tons  per  square  inch . . 

11-85 

12-24 

12-3 

14-8 
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Eight  bars  from  the  three  cylinders  A,  B,  and  C,  planed 
to  1  in.  square  section,  placed  on  supports  1  ft.  apart,  and 
loaded  at  the  middle,  broke  with  the  loads  given  below,  the 
deflection  immediately  before  fracture  being  as  given  in  the 
second  column  : — 

Breaking  load,  Deflection, 
in  pounds.  in  inches. 

2,598    0'09 

2,632    0-10 

2,699    0  10 

2,912    0-11 

3,035    0-14 

3,113    0-15 

3,192    0-14 

3,225    0  14 

The  test  bars  employed  for  the  tension  tests  were  prepared 
with  screwed  ends,  and  were  pulled  from  spherical  holders 
as  shown  at  fig.  286,  to  avoid  any  tendency  to  bending 
For  the  measurement  of  elastic  strains,  more  particularly 
with  a  hard  material  such  as  cast  iron,  the  proper  holding 
and  adjustment  of  the  test  bar  is  much  more  important  than 
for  simple  testing  to  fracture. 

The  actual  extension  of  cast-iron  test  bars  of  ordinary 
length  is  so  small  that  some  means  of  exaggerating  the 
strain  becomes  necessary.  This  is  most  conveniently  done 
by  mechanical  methods,  a  good  example  of  which^  is  the 
"  Kennedy  "  lever  extensometer  illustrated  at  fig.  287.  The 
extensions  are  measured  between  points  marked  on  the  teat 
bar  by  a  centre  punch  made  of  larger  angle  than  usual,  but 
not  in  any  way  blunt  in  the  point.  In  the  boles  so  marked 
rest  pins,  one  of  which  is  connected  with  a  light  frame  F, 
and  the  other  is  fixed  in  one  end  of  a  simple  lever  L,  which 


The  axis  of  the  scale  is  placed  parallel  to  the  axis  of  the  test 
piece.    The  extension  of  the  test  bar  is  represented  by  the 


1°^ 


KJ 


Fin.  287.— Prof.  Kennedy's  Lever  Extensometer. 

axial  component  only  of  the  motion  of  the  pointer  L,  and 
can  therefore  be  reid  off  at  once  on  the  scale.    The  usual 


o  — 


Extension  in  a  length  of  8  inches,  in  inches. 
Fio.  288.— Stress-strain  Diagrams  for  Cast  Iron. 


Extension  in  a  length  of  10  inclies,  in  inches. 
Fio.  289.— Stress-sti-ain  Curve  for  Cast  Iron. 


turns  on  two  set  screw  points  in  a  fork  formed  in  the  upper 
end  of  the  frame  F.  The  other  end  of  the  lever  L  moves 
over  a  scale  at  the  end  of  an  arm  attached  to  the  frame  F. 
The  whole  apparatus  is  slung  on  the  test  piece,  and  is  totally 
unaffected  by  its  motions  as  a  whole,  and,  of  course,  also  by 
any  change  of  form  in  the  frame  of  the  testing  machine,  etc. 


exaggeration  adopted  is  100  to  1,  the  apparatus  being  made 
to  give  this  as  nearly  as  possible,  and  is  finally  placed  on 
vernier  calipers  and  calibrated  ;  any  necessary  correction 
being  made  by  simply  altering  the  position  of  the  mark  at 
the  end  of  the  index.  The  fact  that  the  scale  itself  shares 
the  whole  motion  of  one  end  of  the  test  bar  causes  a  slight 
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error,  which,  however,  is  quite  negligible  for  all  ordinary 
purposes.  The  apparatus  is  held  in  position  by  elastic 
bands  E,  E,  a  weight  W  helping  to  preserve  the  balance. 
By  the  aid  of  this  iustrunieut  it  becomes  possible  to  measure, 
for  every  value  of  the  stress  to  which  the  test  bar  is  sub- 
jected, the  corresponding  value  of  the  strain.  If  the  strains 
are  plotted  as  abscisste  and  the  stresses  as  ordinates,  we 
obtain  a  series  of  points  on  a  curve  giving  the  relation  of 
stress  and  strain  for  the  whole  test.  Two  such  curves  for 
cast  iron  are  given  at  fig.  288,  the  extensions  plotted  being 


the  loads.  Thus,  in  the  case  of  the  bar  E,  the  extension  per 
ton  with  the  increasing  loads,  were  as  under  :  — 

Extension  per 
Load  in  ton  in  a  length  of 

tons.  8  iu.,  in  inches. 

2A    000144 

41    0-00152 

5^    0-00158 

6^    0-00165 

7{    0-00177 


Fig.  290.-15-TON  HYDRAULIC  SINGLE  LEVER  TENSILE  TESTING  MACHINE. 


Fio.  291.— 30-TON  HYDRAULIC  COM 

those  of  an  eight-inch  length  of  the  bar.  The  bars  were 
turned  to  a  diameter  of  1  in.,  and  had  screwed  ends  fixed  in 
nuts  with  spherical  seatings.  Bar  E  broke  at  a  stress  of 
14-3  tons  per  square  inch,  and  bar  F  at  12-9  tons  per  square 
inch.  It  will  be  noticed  that  no  part  of  the  curves,  except  a 
short  portion,  perhaps,  near  the  origin,  is  quite  straight. 
Cast  iron  takes  a  sensible  though  small  set  even  with  com- 
paratively small  loads,  and  the  set  increases  regularly  with 


OUND  LEVEE  TENSILE  TESTING  MACHINE. 

i      In  materials  such  as  cast  iron  the  bar  breaks  before  any 
!   great  plasticity  is  shown,  the  curve  running  up  to  the  break- 
ing point  without  any  marked  change  of  curvature. 

"Pig.  289  is  another  stress-strain  curve  for  cast  iron.  In 
this  example  the  specimen  was  turned  to  a  diameter  of  f  in. 
and  the  extensions  were  measured  in  a  length  of  10  in. 
The  load  was  increased  by  equal  increments,  so  that  the 
stress  at  each  successive  reading  was  increased  by  2,000  lb. 
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per  square  inch.  The  bar  finally  broke  with  a  load  of  6'45 
tons,  corresponding  to  a  stress  of  14"65  tons  per  square  inch. 
The  stresses  and  corresponding  strains  throughout  the  test, 
were  as  under  : — 

Stress  per  Extension  in  a 

square  inch,  length  of  10  in., 

in  lbs.  in  inches. 

2,000    0-0009 

4,000    0-0021 

6,000    0-0033 

8,000    0-0046 

10,000    0-0060 

12,000    0-0075 

14,000    0  00S9 

16,000    0-0104 

18,000    0-0126 

32,818    Breaking  load  = 

14-65  tons  per  square  inch. 

Calling  the  extension  for  the  first  ton  unity,  the  further 
extension  for  the  second  ton  equals  1 -110  in.,  and  for  tl)e 
third  ton  1  -410  in. 

There  are  a  large  number  of  tensile  testing  machines  now  on 
the  market  which  in  the  smaller  sizes  are  suitable  and  con- 
venient for  carrying  out  tests  of  cast  iron.  As  examples  of 
these  the  15-ton  machine  manufactured  by  the  Glenfield 
Company  Limited,  Kilni  trnock,  is  illustrated  at  fig.  290,  and 
also  at  fig.  291  a  30-ton  machine  by  the  same  makers.  The 
15-ton  machine  is  of  the  single-lever  type,  and  the  load  is 
put  upon  the  specimen  by  a  hydraulic  ram,  the  supply  to 
which  may  be  from  an  accumulator.  The  travelling  weight 
is  moved  along  automatically  by  a  weight  within  the  end 
column,  and  is  pulled  back  to  zero  by  means  of  the  hand 
winch  shown.  The  movement  of  the  weiglit  in  the  column 
is  retarded  by  an  oil  cataract.  The  larger  machine,  shown 
at  fig.  291,  is  a  compound-lever  machine. 

(To  he  continued.) 


BOILER-MAKERS'   HYDRAULIC  MACHINERY. 

VI. — Flanging  Machines — conchuled. 

Figs.  20  and  21  show  an  extremely-handy  combination  of 
a  flanging  machine,  with  a  horizontal  drawljack  cylinder 
arranged  on  the  top,  and  a  hydraulic  crane  of  the  jib-lifting 
type  working  over  it.    Although  not  shown  on  the  illus- 


The  two  main  rams  are  12  in.  diameter,  as  before,  and 
as  this  machine  was  required  to  do  lighter  flanging,  the 
water  pressure  is  1,2001b.  per  square  inch.  The  other 
general  dimensions  are  much  the  same  as  those  on  the 
last  machine,  except  that  the  drawbacks,  rani  and  cylinder 
thicknesses,  and  main  casting  are  counted  out  to  suit  the 
new  pressure.  The  drawback  chains  are  guided  over 
pulleys,  and  then  connected  to  the  top  of  the  drawback 
rods. 

These  rods  have  small  squares  forged  on  the  ends,  and 
a  corresponding  square  is  cut  out  of  the  end  of  the  ram 
to  allow  these  to  fit  in,  and  they  are  then  held  in  place 
by  a  set  screw.  The  ends  of  the  rams  are  oblong-shaped, 
the  long  side  pointing  across  the  machine  to  enable  the 
drawback  rods  to  be  directly  coupled  on  to  them  without 
the  intervention  of  snugs  or  brackets  of  any  kind,  and, 
to  keep  these  as  short  as  possible,  the  centres  of  the  chain 
pulleys  are  brouglit  in  as  close  as  the  cylinder  will  allow. 
The  drawback  cylinder  has  two  rods  fitted  to  act  «s  a 
guide  to  the  cross  piece  carrying  the  chain  pulleys. 

These  two  illustrations  will  serve  excellently  to  fully 
explain  the  hydraulic  connections  of  this  and  the  previous 
machine.  The  pressure  to  the  various  cylinders  is  usually 
controlled  by  a  four-barreled  hydraulic  piston  valve,  and 
when  the  machine  is  fitted  with  special  attachments,  such 
as  cranes  or  hoists,  it  is  common  to  work  these  by  a 
separate  connection,  such  as  that  shown  on  fig.  20. 

Numbering  the  barrels  from  left  to  light,  they  are 
connected  up  as  follows  :  No.  1  is  joined  to  the  push-up 
cylinder,  the  pipe  passing  through  a  hole  in  the  side  of 
the  machine ;  Nos.  2  and  3  are  coupled  to  the  sides  of 
the  main  cylinder  for  admitting  pressure  to  these ;  and 
No.  4  is  for  operating  the  horizontal  cylinder.  A  pipe  is 
taken  from  an  opening  on  the  left-hand  side  of  the  valve 
and  connected  to  the  drawback  cylinder  on  the  top  of 
the  machine.  Another  one  is  taken  from  the  right-hand 
side  and  connected  to  the  drawback  for  the  horizontal  ram, 
and  since  a  constant  pressure  is  wanted  in  both  of  these 
cylinders,  no  valves  need  be  fitted  to  the  pi}ies. 

The  pressure  and  exhaust  pipes  are  connected  to  the 
underside  of  the  valve,  the  pressure  being  on  the  left-hand 
side,  and  the  exhaust  being  on  the  right-hand  side.  Just 
where  the  pressure  pipe  enters  the  valve,  a  small  pipe 
branches  off  to  the  cock  on  the  right-hand  side  of  the 
main  valve,  and  from  there  a  pipe  is  led  in  through  the 
wall  bracket  supporting  the  crane  to  the  crane  cylinder. 


Fio.  22. 


trations,  it  is  sometimes  desirable  to  have  a  small  hydraulic  ] 
hoist,  hanging  vertically  and  running  along  the  jib  on  a 
carriage,  for  the  purpose  of  lifting  plates  and  changing 
dies. 


The  exhaust  from  this  cylinder  is  taken  back  to  the  cock 
through  the  same  pipe,  and  from  there  another  small  pipe 
is  shown  connecting  the  cock  to  the  main  exhaust. 

A  section  through  one  of  the  barrels  of  the  piston  valve 
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is  given  on  fig.  22.  The  inlet  and  outlet  are  shown  on  the 
same  line,  but  these  are  usuall}^  placed  as  on  fig.  20.  A 
is  the  pressure  inlet,  B  the  exhaust  outlet,  and  C  is  one 
of  the  flanges  to  which  the  pipes  that  go  to  the  various 
cylinders  are  coupled.  Tlie  pressure  chamber  D  connects 
the  four  barrels,  as  also  does  the  exhaust  chamber  E. 
The  best  way  to  understand  the  action  of  this  valve  is  to 
trace  the  spindle  and  leathers  on  a  piece  of  paper  and 
slide  it  backwards  and  forwards  between  the  stops  on 
the  lever  end.  This  will  save  a  lengthy  description,  and 
will  show  in  a  few  minutes  what  would  otherwise  require 
half  a  column  of  printed  matter  to  explain. 


Fig.  20. 


Fio.  21. 


September  2,  1904 J 


257 


SMALL  MOTOR-CAR  TRIALS  AT  HEREFORD, 
1904. 

The  Automobile  Club  of  Great  Britain  and  Ireland  is  again 
pushing  on  the  work  of  the  development  of  the  automobile 
industry,  and  the  reliability  trials,  as  they  have  now  come 
to  be  called,  have  developed  into  a  recognised  institution. 
In  1903,  140  entries  were  received,  and  a  very  large  pro- 
portion of  the  cars  came  through  the  severe  test  of  1,000 
miles,  with  practically  no  attention,  with  flying  colours. 
The  industry  is  beginning  to  turn  its  attention  to  a  further 
development,  and  it  is  becoming  recognised  that  there  is 
still  a  very  large  and  practically  untouched  field  for  the 
sale  of  cars.  This  lies  in  the  provision  of  the  small  car, 
or  the  car  of  the  man  of  moderate  means,  a  somewhat 
vague  but  rather  happy  alliteration.  In  previous  trials 
classes  have  been  open  to  the  small  cars,  but  'their  per- 
formances have  naturally  been  somewhat  overshadowed  by 
the  splendid  work  of  their  big  brethren,  costing  anything 
up  to  £1,000. 

This  year  the  club  has  wisely  organised  a  trial  for  small 
cars  only,  and  has  placed  the  limit  of  price  at  £200.  In 
spite  of  the  fact  that  no  manufacturer  can  enter  more 
than  two  cars,  no  less  than  38  entries  have  been  received, 
among  which  are  included  those  by  13  firms  who  have 
not  hitherto  taken  part  in  the  club  events,  which  goes  to 
show  the  great  amount  of  attention  that  is  beginning  to 
be  paid  to  this  class  of  vehicle.  Three  of  the  cars  entered 
cost  £125  or  less,  six  cost  between  £125  and  £150,  twelve 
cost  between  £150  and  £175,  while  seventeen  cost  between 
£175  and  £200.  It  will  thus  be  seen  that  the  man  of 
moderate  means  will  have  plenty  of  scope  for  his  investi- 
gations, and  the  result  of  the  trials  should  be  followed  by 
the  public  with  great  interest. 

The  trials  consist  of  twelve  runs  of  50  miles  each — 
600  miles  in  all.  The  first  award  in  each  case  will  be 
given  to  the  car  which  makes  the  most  non-stop  runs. 
In  the  event  of  two  cars  in  the  same  class  making  the 
same  number  of  non-stop  runs,  the  awards  will  go  to  the 
car  which  makes  the  highest  speed  on  the  three  timed 
hill  climbs  of  the  trial.  Twenty  minutes  were  allowed 
before  starting  each  run  for  adjusting,  replenishing, 
and  overhauling  a  car,  so  that  the  conditions  approxi- 
mated very  closely  to  those  of  ordinary  working. 
This  new  feature  of  making  the  awards  independent 
upon  actual  non-stops,  while  giving  reasonable  time  for  the 
preparations  of  the  car,  is  certainly  an  improvement  upon 
previous  trials,  and  there  is  no  doubt  that  it  will  make 
them  of  great  value  to  purchasers.  Time  was  also 
allowed  for  washing  at  the  end  of  each  day,  so  that  the 
cars  presented  a  good  appearance  on  the  road. 

Every  care  was  taken  by  the  club  that  no  incon- 
venience to  other  users  of  the  road  would  result,  and 
a  maximum  speed  of  18  miles  an  hour  rigidly 
enforced  under  pain  of  disqualification.  Owing  to  the 
change  in  the  system  of  making  the  awards — a  non-stop 
run  being  the  main  feature — ^the  venue  of  the  trials  was 
changed  from  the  Crystal  Palace  to  Hereford. 

The  first  run  took  place  from  Hereford  on  Monday, 
August  29th,  to  Ludlow  and  back,  and  the  runs  were 
continued  throughout  the  week. 


American  Water-softening  Plant. — We  are  requested  by 
Messrs.  Lassen  and  Hjort,  52,  Queen  Victoria  Street,  London, 
E.G.,  to  state  that  the  water-softening  plant  described  in  our 
issue  of  August  19th  is  the  same  as  that  manufactured  by  them 
for  some  years  past,  known  as  the  Bruun-Lowener  water- 
softener,  and  for  which  they  hold  the  patent  rights  for  the 
United  Kingdom,  colonies,  etc.  The  American  Water- 
softener  Company's  patent  only  applies  to  the  United  States  of 
America.  The  success  of  this  type  of  plant  in  two  continents 
is  a  proof  that  its  design  and  operation  is  on  the  right  lines. 


OPERATION   OF   THE   CORLISS  VALVE. 

By  H.  J.  Teipek. 

Many  cjuestions  are  asked  in  engineering  papers  concerning 
Corliss  valve  gearing,  and  most  of  the  answers  given  are 
more  or  less  unsatisfactory ;  perhaps  because  of  the  variety 
of  Corliss  gears  in  use,  in  which,  although  the  principle 
is  the  same,  the  construction  is  oftentimes  widely  different. 
I  trust  this  article  will  aid  the  reader  to  better  understand 
this  type  of  valve  motion,  and  enable  him  to  lay  out  a 
gear  of  any  description  to  meet  any  set  of  conditions. 

In  order  to  avoid  complicating  the  illustration,  I  shall 
not  consider  the  effect  of  the  angularity  of  the  connecting 
rod,  eccentric  rod,  and  reach  rod,  but  will  assume  them 
to  move  in  a  straight  line,  making  the  lineal  travel  of  the 
pin  connecting  the  reach  rod  to  the  wristplate  equal  to 
that  of  the  eccentric. 

The  eccentric  rod,  like  the  connecting  rod  and  other 
reciprocating  parts  of  an  engine,  comes  to  rest  at  the  end 
of  the  stroke  where  the  motion  is  reversed.  Moving  from 
this  position  the  lineal  velocity  gradually  increases  until 
the  centre  of  the  eccentric  has  reached  a  point  in  the  travel 
circle  where  the  centre  line  of  the  eccentric  rod  is  tangent 
to  the  travel  circle.  From  this  point,  which  is  less  than 
90deg.  from  the  beginning  of  the  forward  stroke  and  more 
than  90  deg.  from  the  commencement  of  the  return  stroke, 
the  difference  depending  on  the  travel  of  the  eccentric  and 
the  length  of  the  rod,  the  straight-line  -motion  gradually 
decreases  until  it  becomes  zero  at  the  other  end  of  the 
travel  or  stroke.    This  is  made  plain  in  fig.  1. 

The  circle  representing  the  travel  of  the  eccentric  is 
described  from  f^,  its  centre  of  motion,  the  radius  being 
equal  to  the  throw.  While  the  centre  of  the  eccentric 
travels  from  e  to  e',  an  arc  of  30  deg.,  its  lineal  movement 
is  only  equal  to  c  f.  Travelling  from  e'  to  e^,  the  next 
arc  of  30  deg.,  its  straight-line  movement  is  from  f  to  /"', 
and  is  a  considerable  greater  distance,  and  consequently 
a  higher  velocity  is  attained  than  from  e  to  f.  While 
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travelling  from  ^  to  e',  another  arc  of  30  deg.,  its  lineal 
movement  is  from  to  Z"^,  and  consequently  the  velocity 
is  still  greater.  When  the  eccentric  has  reached  the  point 
t,  where  the  centre  line  of  the  eccentric  rod  is  tangent  to 
the  travel  circle,  the  lineal  movement  per  degree  of  angular 
travel  is  greatest,  and  consequently  the  maximum  rapidity 
of  motion  is  transmitted  to  the  wristplate.  Moving  from  t, 
the  lineal  velocity  gradually  decreases  until  the  end  of  the 
stroke  is  reached  at  e"*,  where  the  motion  is  reversed.  When 
travelling  from  e''  to  ^'  the  lineal  motion  from  e"  to' 
gradually  increases  again  until  the  point  is  reached, 
where  the  maximum  velocity  on  the  return  stroke  is 
attained. 

It  is  important  that  the  most  rapid  motion  be  trans- 
mitted to  the  valve  when  beginning  to  open  the  port,  and 
the  slowest  movement  at  the  beginning  of  the  travel,  viz., 
while  the  valve  is  moving  a  distance  equal  to  the  lap. 

From  the  foregoing  it  is  evident  that  these  conditions 
will  be  fulfilled  by  placing  the  eccentric  at  right  angles  to 
the  crank,  either  leading  or  following,  depending  on  the 
way  the  valves  open  and  the  manner  in  which  the  reach  rod 
and  valve  rods  are  connected  to  the  wristplate.  In  the 
latter  position  the  eccentric  will  transmit  the  most  rapid 
motion  to  the  wristplate  when  the  crank  is  at  the  beginning 
of  the  stroke  and  when  the  valve  is  commencing  to  open 
the  port.    With  a  single  eccentric  operating  both  steam 
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and  exhaust  valves  we  cannot  get  the  proper  release  and 
compression  when  the  eccentric  is  set  at  right  angles  with 
the  crank,  because,  the  eccentric  and  wristphvte  being  in 
mid-travel  wlieu  the  crank  is  on  the  centre,  the  steam  valve 
at  the  admission  end  of  the  cylinder  must  be  o])en  to  the 
amount  of  the  lead,  and  if  we  give  tiie  exhaust  valves  lead, 
or  negative  lap,  in  order  to  get  the  proper  release,  the 
exhaust  port  at  the  admission  end  will  blow  through  instead 
of  the  exhaust  being  compressed.  If  we  give  the  exhaust 
valves  lap  to  get  proper  comjjression,  the  port  at  the 
admission  end  will  not  open  for  release  until  the  crank  is 
a  considerable  distance  past  the  end  of  the  stroke.  If  we 
set  the  exhaust  valves  line  and  line,  having  neither  exhaust 
lead  nor  lap,  we  shall  have  no  compression,  and  release  will 
not  begin  before  the  piston  has  reached  the  extreme  end 
of  the  stroke.  It  will  be  seen  that  a  single  eccentric  would 
cause  very  bad  steam  distriliution  if  it  were  set  at  right 
angles  with  the  crank.  It  must  therefore  be  placed  several 
degrees  ahead  or  behind  the  crank,  as  the  case  may  be. 


do  not  consider  the  angularity  of  the  eccentric  rod  and 
reach  rod,  but  assume  the  travel  of  the  eccentric  to  be 
transmitted  to  the  wristplate.  Then  r  r'  will  equal  the 
travel  of  the  eccentric  e  e',  and  with  half  the  distance  r  r' 
as  a  radius  we  describe  the  circle  representing  the  travel 
of  the  steam  eccentric,  from  /,  fig.  2.  As  the  eccentric 
is  to  be  at  right  angles  to  the  crank,  which  we  suppose 
to  be  on  the  centre  M,  which  is  the  beginning  of  the 
forward  stroke,  it  is  evident  from  the  plan  of  the  gear  that 
the  eccentric  must  follow  the  crank,  and  therefore  must  be 
placed  at  e'.  With  the  valve  set  with  ^  in.  lead,  its  position, 
and  that  of  the  gear,  is  indicated  by  a^  &^  c^,  d^.  Placing 
the  crank  and  wristplate  in  such  a  position  that  the  opening 
edge  of  the  valve  is  fair  with  the  working  edge  of  the  port, 
or  line  and  line,  the  position  of  the  valve  with  any  gear  is 
rt',  P,  c^,  (P,  and  making  f  f  =  r^,  the  eccentric  will 
be  at  and  the  crank  at  A,  AM  being  the  lead  angle  of 
the  crank  for  the  forward  stroke.  We  now  make  A'  M'  the 
same  for  the  return  stroke. 


FORWARD  STROKE 
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and  we  shall  have  to  divide  up  the  release  and  oonjpression 
as  best  we  can  by  sotting  the  eccentric  so  as  to  give  as 
nearly  as  possible  the  required  amount  of  each,  together 
with  the  proper  lead  on  the  steam  valves. 

In  order  to  get  a  more  ra-pid  port  opening  and  a  greater 
range  of  cut  off  we  must  use  two  wristplates  and  two 
eccentrics,  and  operate  the  steam  and  exhaust  valves  inde- 
pendent of  each  other.  With  this  arrangement  we  may 
obtain  the  most  perfect  distribution  of  steam  obtainable 
with  the  Corliss  valve  gear.  With  the  steam  eccentric  set 
at  right  angles  to  the  crank  the  latter  may  travel  90deg. 
from  the  centre  line  of  motion  or  the  beginning  of  the 
stroke  before  the  steam  valve  must  be  released,  thus  giving 
a  range  of  cut-off  from  zero  to  |  or  |  stroke,  depending 
upon  the  time  required  for  the  valve  to  close  the  port  after 
being  released.  Suppose  we  make  the  valves  so  as  to  give 
double  port  openings  each  1^  in.  in  width,  and  give  the 
steam  valves  J  in.  lap  when  the  dash-pot  plunger  is  seated 
and  the  length  of  rod  properly  adjusted.  Then  to  open 
the  port  fully  the  valve  must  travel  from  a  to  fig.  2, 
and  the  bell  crank  must  travel  from  b  to  b'.  Suppose  we 
connect  the  valve  rods  and  reach  rod  at  the  same  radius 
or  distance  from  the  centre  of  the  wristplate,  making  the 
travel  of  the  reach-rod  pin  equal  to  that  of  the  valve-rod 
pins,  the  valve-rod  pins  moving  from  c  to  c',  and  the 
reach-rod  pins  from  d  to  d'.  The  lineal  distance  will  be 
c<!ual  to  the  straight-line  travel  of  the  eccentric,  since  we 


With  the  crank  at  B,  its  half-stroke  position,  and  with 
the  eccentric  at  e,  the  gear  will  be  at  d',  c',  b',  and  the 
valve  will  be  at  in  which  position  is  it  wide  open. 
When  the  crank  is  at  B'  on  the  return  stroke,  the  eccentric 
being  at  e,  fig.  1,  the  valve  at  the  crank  end  will  be  wide 
open. 

It  is  evident  that  the  valve  must  be  liberated  before  the 
eccentric  has  passed  its  extreme  positions  e  and  e'',  when 
the  wristplate  is  about  to  begin  its  return  stroke,  during 
which  stroke  the  bell  crank  moves  from  b'  towards  b,  in 
the  opposite  direction  to  that  when  opening  the  port,  and 
would  not  allow  the  releasing  gear  to  disengage  the  valve, 
and,  as  a  consequence,  steam  would  be  carried  full  stroke. 
With  the  eccentric  set  90'  deg.  from  the  crank,  the  cut-ofif 
may  take  place  at  any  point  in  the  revolution  between  A 
and  B,  or  A'  and  B',  and  as  the  piston  will  travel  some 
distance  between  the  time  the  valve  is  released  and  the 
instant  it  is  closed,  the  piston  will  have  completed  §  or 
J  of  the  stroke  before  steam  is  entirely  cut  off.  Suppose 
we  make  the  width  of  the  exhaust  ports  the  same 
as  the  width  of  the  steam  ports,  viz.,  l|in.,  and  give 
the  valves  a  f  in.  lap  when  in  their  extreme  closed  position. 
In  order  to  give  them  greater  travel  and  quicker  motion 
in  opening  and  closing  the  ports  we  will  give  them  f  in. 
over-travel  when  in  their  extreme  open  position.  The 
exhaust  valve  at  the  admission  or  head  end  of  the  cylinder 
is  in  its  extreme  closed  position  x*,  while  that  at  the 
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exhausting  or  crank  end  is  iu  its  extreme  open  position, 
q\  y,  z  being  the  correspondiug  positions  of  the  bell  crank 
and  valve-rod  pins  in  in  the  wristplate  for  the  head-end 
valve,  and  n  m  for  the  crank-end  valve.  Placing  the  head- 
end valve  in  its  extreme  open  position  x',  the  corres- 
ponding bell  crank  and  valve  rod  will  be  at  y',  z',  n',  ?n', 
and  the  opening  edge  of  the  crank-end  valve  will  be  at  q, 
its  extreme  closed  position.  The  extreme  travel  of  the 
wristplate  is  equal  to  z  z'  or  Jii  in'.  Dividing  the  arc 
z  z'  or  m  m'  into  two  equal  parts,  we  find  z^  and  the 
mid-travel  positions  of  the  valve  rods,  and  and  the 
mid  positions  of  the  bell  cranks,  while  j/  and  q'  are  the 
positions  of  the  working  edges  of  the  valves  which  have 
^  in.  opening  or  negative  lap.  With  the  wristplate  in  mid- 
travel,  the  reach-rod  pin  is  at  u^,  on  the  same  radius  as 
the  valve-rod  puis.  Make  u  or  u'  =  z  or  z^  z\  and 
project  u  u'  to  a  straight  line  v  v',  which  will  be 
equal  to  the  travel. of  g  g'  of  exhaust  eccentric.    Then  with 

V  or  v'  as  a  radius  describe  the  travel  circle  from  /'. 
Suppose  the  release  begins  at  i  in.  from  end  of  each  stroke, 
correspondiug  to  the  crank  positions  C  for  the  forward  and 
C  for  the  return  stroke,  when  not  considering  the  angu- 
larity of  the  connecting  rod.  We  now  move  the  wristjilate 
so  as  to  bring  the  head-end  valve,  which  opens  and  closes 
the  exhaust  for  the  foi-ward  stroke,  to  the  position  x^,  where 
it  is  line  and  line  with  the  port,  and  is  just  ready  to  begin 
to  open  the  port  for  release.  This  position  of  the^geai' 
is  indicated  by  g^,  z^,  n^,  m^,  u^,  while  the  opening  edge  of 
the  valve  at  the  crank  end  is  at  q^,  having  ^  in.  opening. 
The  reach-rod  pin  is  at        which   point   we  project  on 

V  v'.  Then,  making  f  k  =  v~  v^,  we  locate  the  centre 
of  the  exhaust  eccentric  at  g^,  70  deg.  behind  the  crank. 
Wlien  the  eccentric  is  placed  at  g^,  in  which  j3osition  the 
valve  at  the  head  end  is  again  line  and  line,  closing  the 
port  for  compression,  the  crank  is  at  D,  or  2  in.  from  the 
beginning  of  the  forward  stroke. 

When  the  crank  is  at  M,  the  exhaust  eccentric  is  at  g'*, 
and,  making  v'  =  h  V  and  z^  and  m  iri'  =  u  we 
find  the  position  of  the  bell  cranks  at  and  n',  and  also 
that  the  head-end  valve  at  x''  laps  over  the  port  '/'e  ii^-i 
while  the  opening  edge  of  the  valve  at  the  crank  end  is 
at  q^,  having  1  in.  opening.  If  we  reduce  the  angle  between 
the  crank  and  the  exhaust  eccentric  to  60  deg.,  and  place 
it  at  g',  the  reach-rod  pin  will  be  at  v?,  the  wristplate  and 
eccentric  being  in  mid-travel,  and  both  valves  having  \  in. 
opening,  we  must  widen  the  port  openmg  \  in.  or  lengthen 
the  valve  rods  so  as  to  bring  the  working  edge  of  the 
valves  line  and  line  with  the  opening  edges  of  the  ports, 
in  order  to  maintain  the  same  points  of  release.  The 
release  and  compression  will  then  take  place  at  equal 
distance,  viz.,  4  in.  from  the  end  of  each  stroke.  If  we 
lengthen  the  valve  rod  still  more,  thus  giving  the  valves 
\  in.  lap,  we  shall  find  the  position  of  the  eccentric  at  g^, 
and  if  we  wish  to  maintain  the  same  point  of  release  the 
angle  between  the  eccentric  and  crank  must  be  reduced 
to  50  deg.  Compression  will  then  take  place  at  the  crank 
angle  or  1\  in.  from  the  begiiming  of  the  stroke,  which 
would  Ije  entirely  too  early  under  ordinary  conditions.  It 
would  be  better  to  retain  an  angle  of  60  deg.  between  the 
eccentric  and  crank,  and  reduce  the  point  of  release  from 
•i  in.  to  2|  in.  from  the  end  of  the  stroke,  as  represented 
by  the  crank  angle  Then  compression  would  take  place 
at  the  crank  angle  D^  or  5f  in.  from  the  beginning  of  the 
stroke. 

From  the  foregoing  it  will  be  seen  that  lengthening  the 
valve  rods,  to  give  the  valves  lap,  will  open  the  ports  later 
and  close  them  earlier,  thus  giving  later  release  and  more 
compression  ;  while  shortening  the  rods  to  give  the  valves 
negative  lap  or  exhaust  lead  will  cause  them  to  open  the 
ports  earlier  and  close  them  later,  thus  giving  earlier 
release  and  less  compression. 

A  is  the  position  of  crank  pin  when  the  steam  valve  at 
the  head  end  of  the  cylinder  begins  to  admit  steam  for  the 


forward  stroke.  B  represents  the  position  of  tlie  ci'ank 
when  the  steam  valve  at  the  head  end  must  be  liberated. 
C  is  the  position  of  the  crank  when  the  exhaust  valve  at 
the  head  end  begins  to  open  for  release  on  the  forward 
stroke,  the  valve  remaining  open  until  the  crank  has 
leached  the  position  U,  where  it  closes  the  port,  and 
compression  begins  at  the  head  end.  A'  shows  the  crank 
])osition  when  the  steam  valve  at  the  crank  end  Ijegins 
to  admit  steam  for  the  return  stroke.  B'  indicates  the 
crank  position  when  the  steam  valve  at  the  crank  end  must 
be  liberated.  C  is  the  crank  position  when  the  exhaust 
valve  at  the  crank  end  begins  to  open  for  release  on  the 
return  stroke,  the  valve  remaining  .open  until  the  cranJi 
reaches  the  position  D',  wliere  it  closes  the  port,  and 
compression  begins  at  the  crank  end  of  the  cylinder. — Tlit 
Engineer  (Chicago). 


THE    ELECTRICAL  INDUSTRY. 

Several  further  reports  which  have  been  issued  by 
companies  connected  with  the  English  manufacturing 
companies  during  the  past  month  tell  the  same  stoiy  as 
those  issued  a  few  months  earlier  respecting  the  well-nigh 
profitless  state  of  the  industry,  or  at  any  rate  some  hn- 
portaut  sections  of  it.  There  is  not  a  great  deal  of  business 
going  when  one  bears  in  mind  the  large  nuniljer  of 
extensive  factories  which  have  been  put  down  during  the 
last  four  or  five  years,  and  what  there  is  is  being  cut 
so  fine  that  it  would  not  be  worth  doing  at  all  in  many 
cases  but  for  the  fact  that  it  enables  works  to  be  kept 
running.  One  of  the  oldest  electrical  companies  in  London 
talks  of  giving  up  manufacturing  altogether  unless  there 
is  a  better  state  of  things  dawning  before  long,  and  that 
must  of  necessity  be  the  fate  of  a  good  many  concerns  if 
the  present  throat-cutting  competition  continues.  We 
suppose  the  comparative  scarcity  of  business — doubtless 
largely  due  to  the  falling  off  in  municipal  orders,  which, 
it  is  to  be  hoped,  is  but  temporary — is  responsible  for  the 
undercutting  of  prices  which  seems  to  be  so  oouanon  just 
now,  for  tenderers  are  tumbling  over  each  other  in  their 
eagerness  to  get  contracts  which  shall  enable  tliem  to  avoid 
the  necessity  of  shutting  down.  A  few  years  ago  there  was 
a  great  clamouring  for  British  manufacturers  to  undertake 
big  extensions  at  their  works,  and  prepare  for  wonderful 
business.  Some  of  them  have  done  it,  but  while  they  have 
been  so  engaged,  others  have  also  been  planning,  erecting, 
and  equipping  yet  larger  and  more  modern  manufactories 
for  ineeeting  the  demand  for  everything  electrical,  so  that 
now,  though  we  have  less  occasion  than  we  once  had  to 
go  abroad  for  electrical  manufactures,  our  own  works  being 
quite  equal  for  requirements,  there  is  little  if  any  profit  to 
be  made  on  the  machinery  and  apparatus  which  we  now 
make  at  home.  It  is  true  we  are  in  the  midst  of  the 
holiday  season,  and  that  money  is  not  veiy  freely  at 
disposal  for  either  municipal  or  industrial  work,  and  that 
it  is  easy  to  make  too  much  of  what  may  only  prove  to 
be  a  passing  dulness,  but  it  is  to  be  hoped  that  it  will 
not  be  long  before  the  present  prevailing  conditions  have 
changed  their  colour.  It  were  a  piteous  state  of  things  if 
one  of  our  most  recently  established  and  most  hopeful  of 
national  industries  were  to  remain  for  any  length  of  time 
under  a  gloom,  whatever  its  cause. 


The  Great  Northern  Railway  has  now  fitted  five  sets  of 
Ransome  aud  Rapier's  hydraulic  buffers  at  its  King's  Cross 
Station.  These  buffers,  together  with  five  similar  sets  just 
installed  by  the  Caledonian  Railway  at  the  Central  Station, 
Glasgow,  arc  the  largest  of  their  kind  yet  constructed;  their 
pistons  have  a  stroke  of  7  ft.  In  tests  carried  out  at  King's 
Cross  a  train,  weighing  with  engine  369  tons,  was  run  into 
one  of  these  sets  of  buffers  at  a  speed  of  9'4  miles  an  hour, 
and  by  their  action  was  smoothly  brought  up  without  serious 
inconvenience  to  people  seated  in  the  carriages. 
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THE  BURR  COLD  SAW. 


It  is  an  admitted  fact  to-day  that  a  circular  saw  on  a 
proper  machine  is  the  most  satisfactory  tool  known  for 
the  i-apid,  efficient,  and  economical  cutting  off  of  iron  and 
steel.  The  circular  saw,  which  is  in  fact  a  milling  cutter, 
is  continuously  cutting,  each  of  its  many  cutting  points 
doing  its  work  with  the  slightest  wear.  Carrying  with  it 
a  flood  of  oil,  the  saw  runs  perfectly  cold,  and,  with  a 
very  narrow  kerf,  cuts  square  with  the  stock,  and  exactly 
parallel  with  its  previous  cut.  This  is,  next  to  its 
rapidity  of  cutting,  its  most  valuable  feature,  for  stock 
may  be  cut  with  the  very  slightest  amount  left  for  "  finish," 
thus  saving  not  only  stock,  but  much  valuable  time. 

In  designing  the  Burr  cold  saw  it  has  been  the  aim  of 
Messrs.  J.  C.  Burr  and  Son,  Brooklyn,  to  produce  a  machine 
which  would  be  aaiiply  stiff  and  powerful  to  put  the  limit 


The  Burr  Cold  «aw. 


of  rapidity  of  cutting  not  up  to  the  machine,  but  up  to 
the  saw.  When  this  limit  is  reached,  as  in  this  machine, 
tlic  ciild  saw  will  cut  off  stock  many  times  faster  than  the 
power  liai-k  saw  witli  no  more  attention,  and  with  entire 
satisf  action  as  to  smoothness  and  parallelism  of  its  cutting. 

The  Burr  cold  saw  will  cut  oft"  round,  square,  or  other 
shaped  stock,  pipe,  etc.,  up  to  SJ  in.  round.  It  is  a  well- 
built,  efficient  tool,  using  a  10  in.  circular  saw,  and  driven 
by  a  powerful  system  of  gearing.  It  has  ample  power  and 
stift'ness  to  cut  off  as  fast  as  the  saw  will  cut.  The  builders 
furnish  with  each  machine  an  efficient  saw-grinding  attach- 
ment, a  necessity  with  any  cold  saw. 

The  carriage  has  a  bearing  10  in.  long  on  the  bed,  is 
jibbed  its  whole  length,  and  carries  the  saw  arbor  of  large 
diameter,  and  havinu'  a  bearing  of  8|iii.  The  carriage  is 
drawn  back  from  tlie  vice  in  an  instant  by  a  lever,  and 
latches  when  in  its  extreme  position. 

The  drive  consists  of  a  splined  rod  of  proper  size,  parallel 
to  the  bed,  to  which  is  feathered  a  machine-steel  worm  of 


large  diameter,  carried  in  a  worm  bracket  attached  to 
the  carriage.  The  worm  is  provided  with  a  ball-thrusl 
bearing,  and  meshes  with  a  hobbed  worm  wheel,  and  then, 
through  a  pair  of  machinery-steel  pinions  of  wide  face, 
drives  the  saw  arbor.  The  whole  driving  mechanism  is 
very  powerful  and  substantial,  and  the  rapidity  of  cutting 
is,  as  it  should  be,  right  up  to  the  saw.  No  unsatisfactory 
l)evel  or  spiral  gears  are  used  on  this  machine. 

The  feed  is  by  gravity,  the  carriage  being  advanced  by 
a  chain  running  over  a  sheave  and  connected  to  the  weight 
lever.  The  weiglit  is  adjustable  on  the  lever,  and  is  moved 
out  as  the  saw  becomes  dull  or  to  adapt  the  feed  to 
different  stock.  The  gravity  feed  is  said  to  be  the  simplest 
and  most  satisfactoiy  one  that  can  be  used  on  a  machine 
of  this  kind,  will  never  crowd  the  saw  beyond  its  proper 
cut,  and  renders  the  breakage  of  a  saw  almost  impossible. 
It  is  much  safer  than  a  friction  feed,  which  sometimes  slips 
when  it  should  not,  and  niay  not  slip  at  the  proper  moment. 

The  saw  used  is  10  in.  diameter,  less  than  ^  in.  in  thick- 
ness, and  has  about  six  teeth  to  the  inch  of  circumference, 
the  teeth  being  ground  up  to  an  edge  and  not  backed 
off  as  in  a  milling  cutter.  The  grinding  of  the  saw  thus 
becomes  more  a  gumming  than  a  relieving  operation,  and 
the  saw  having  a  constant  relief  and  being  hard  clear  to 
tiie  centre,  the  grinding  may  be  continued  until  its 
diameter  is  decreased  as  much  as  is  profitable. 

The  grinding  attachment  furnished  with  each  machine 
is  in  reality  a  complete  machine  by  itself.  The  emery- 
wheel  sjnndle  is  run  by  a  belt  from  a  pulley  on  the  main 
driving  shaft  of  the  machine.  The  saw  to  be  ground  is 
placed  on  the  grinder  slide,  which  is  provided  with  an 
adjustable  stop,  so  that  each  tooth  shall  be  ground  to 
exactly  the  same  depth,  and  after  adjusting  the  stop  for 
the  amount  to  be  ground,  the  slide  is  puslied  up  until 
the  stop  is  reached.  The  emery  wheel  will  have  then 
ginumed  out  the  tooth,  and  the  saw  is  advanced  one  tooth, 
the  tooth  rest  gauging  the  proper  spacing,  and  the  opera- 
tion repeated  until  the  entire  saw  has  been  ground.  The 
time  required  to  remove  the  saw  from  the  arbor,  grind, 
and  replace  it  will  not  exceed  15  minutes,  and  the  grinding 
may  be  performed  Ijy  any  person  about  the  shop.  The 
attachment  does  not  interfere  in  any  way  with  the 
machine,  but  may  be  detached  when  not  in  use,  if  desired. 
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POWERFUL  FOUR-WHEELED  COUPLED  EX- 
PRESS LOCOMOTIVES  FOR  THE  LONDON 
AND  SOUTH-WESTERN  RAILWAY. 

The  Loudon  and  Soutli-Western  Railway  Company  _  are 
about  to  introduce  an  entirely  new  class  of  powerful  four- 
wheeled  coupled  express  locomotives,  the  first  of  which 
has  already  been  completed,  and  an  illustration  of  whicli 
is  given  herewith.  These  engines,  which  will  be  built  at 
the  Nuie  Elms  Works,  and  from  the  designs  of  Mr.  Dugald 
Drummond,  the  locomotive  superintendent  of  the  South- 
Western  line,  have  cylinders  19  in.  diameter,  with  a  stroke 
of  26  in.  The  boiler  has  a  barrel  10  ft.  6  in.  in  length, 
with  a  diameter  of  4  ft.  9|in.  The  firebox  is  7  ft.  i  in. 
m  length,  with  a  width  of  4  ft.  0|in.  The  boiler  pressure 
is  1751b.  per  square  inch,  whilst  the  total  heating  .surface 
is  1,550  square  feet,  to  which  the  smoke  tubes  contribute 
1,222  square  feet,  the  cross  (water)  tubes  165  square  feet, 
and  the  firebox  163  square  feet.  The  four-coupled  wheels 
have  a  diameter  of  6  ft.  7  in.,  and  the  bogie  wheels  a 
diameter  of  3  ft.  7  in.  The  firegrate  area  is  24  square  fee4:. 
The  total  number  of  smoke  tubes  is  247,  the  length  of 
the  smoke  tubes  being  10  ft.-  9|  in.,  with  a  diameter  of 
If  in.    The  number  of  cross  (water)  tubes  is  61,  their 


duced  on  the  South-Western  Railway  hi.s  "390  "  class  of 
passenger  engines,  iiaving  coupled  wheels  6  ft.  in  diameter, 
inside  cylinders  19  in.  by  26  in.,  and  boilers  having  a 
heating  surface  of  1,550  square  feet.  These  locomotives, 
which  replaced  some  5  ft.  7  in.  engines,  gave  satisfactory 
results,  but  in  view  of  the  high  rates  of  speed  which  are 
now  necessarily  being  developed  down  some  of  the  grades, 
and  whenever  any  suitable  opportunity  presents  itself,  the 
need  is  felt  for  a  wheel  having  a  larger  diameter  tlian 
6  ft.,  and  it  was,  we  understand,  with  the  view  to  securing 
the  advantages  of  the  larger  wheel  diameter  from  a  speed 
l>oint  of  view,  and  the  higher  tractive  capabilities  resulting 
from  the  increased  boiler  power,  that  the  new  engines 
described  above  were  designed. 


TRADE  NOTES. 


The  United  States  Metallic  Packing  Company  Limited, 
Soho  Works,  Bradford,  have  placed  on  the.  market  a  simple, 
effectual,  and  cheap  form  of  steam  trap  called  the  "  Premier." 


The  Simplex  Steel  Conduit  Company  Limited,  Westing- 
house  Building's,  Norfolk  Street,  Strand,  W.C.,  have  just  issued 
an  attractive  flexible  show  card  illustrating  the  majority  of 
tlieir  fittings.    Added  interest  is  introduced  by  the  top  and 


FOUR-WHEELED  COUPLED  EXPRESS  LOCOMOTIVE  Fi 

length  ))eing  3  ft.  9  J  in.,  and  the  diameter  2  ft.  0|  in.  In 
working  order  the  engine  alone  weighs  53-  tons  19  cwt., 
whilst  the  tender,  which  is  carried  on  eight  wheels,  weighs 
an  additional  44  tons  17  cwt.,  so  that  the  aggregate  weight 
of  engine  and  tender  in  running  order  is  98  tons  16  cwt. 
The  tender,  it  is  of  interest  to  note,  has  a  carrying  capacity 
for  four  tons  of  coal  and  no  fewer  than  4,000  gallons  of 
water,  and  contains  65  heating  tubes,  each  1  ^  in.  diameter, 
18  ft.  in  length,  with  a  total  heating  of  375  square  feet, 
the  temperature  of  the  feed  water  in  the  tender  being 
180  deg.  These  engines  will  have  a  greatly-increased  boiler 
power  when  compared  with  other  locomotives  of  the  South- 
western Railway,  and  will  thus  be  enabled  'to  deal  even 
more  efficiently  with  the  heaviest  long-distance  express 
traffic  between  London  and  the  West  of  England  over  the 
severe  gradients  encountered  between  Salisbury  and 
Exeter,  and  which  contribute  to  making  the  South-Western 
main  line  the  "hardest"  stretch  of  track  to  be  found  any- 
where in  the  United  Kingdom.  It  will  be  remembered 
that  some  few  j^ears  ago,  in  response  to  the  demands  of 
both  increasing  weight  and  speed,  Mr.  Drummond  intro- 
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bbttom  roll  consisting  of  a  sample  of  the  firm's  tubing,  thus 
giving  an  idea  of  the  style  and  finish. 


The  Dermatine  Company  Limited,  95,  Neate  Street, 
Camberwell,  London,  S.E.,  send  their  jjrice  list  of  Dermatine 
valves.  It  can  be  had  in  a  flexible  or  hard  form  suitable  for  all 
types  of  valves,  valve  seatings,  etc.  A  sijecial  article  on 
pumping  and  condensing  plant,  and  the  application  of  valves 
to  resist  steam  and  oil,  is  an  acceptable  addition. 


Messes.  Holuen  and  Brooke,  Limited,  Sirius  Works, 
West  Gorton,  Manchester,  have  issued  a  circular  of  their 
"positive-flow"  hot-water  system  of  heating  buildings,  etc. 
This  particular  system  is  in  successful  operation  at  the  Man- 
chester and  Glasgow  Post  Offices  amongst  other  large  institu- 
tions in  the  country. 


Messrs.  Andrew  Barclay,  Sons,  and  Company  Limited, 
of  the  Caledonia  Locomotive  Works,  Kilmarnock,  have  secured 
an  important  locomotive  contract  for  the  Samana  and  Santiago 
Railway  Company,  for  which  American  and  Continental  builders 
sent  in  tenders. 


The  North-Eastern  Railway  Company's  lighting  bill  last 
I  year  amounted  to  ^£139, 700,  which  was  about  .£65,000  more 
j    than  the  expenditure  for  lighting  ten  years  ago. 
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AIR  COMPRESSORS  AND  BLOWING  ENGINES. 

By  C.  H.  Innes,  M.A. 

(Continued  from  page  205.) 

16.  Blaat-furnacc  Blowing  Engine  by  Messrs.  Schneider 
and  Company,  Creusoi.* — Fios.  28  aud  29  show  a  horizontal 
blowing  engine  with  one  steam  cylinder  750  mm.  (29'53  in.) 
diameter,  and  one  blowing  cylinder  1,770  mm.  (69-69  in.) 
diametex-,   with  a  stroke  of  1,400  mm.   (55-12  in.).  The 


0-1125  and  0'135  of  the  cylinder  area.  The  we'glit  of  the 
flywheel  is  11  tons,  the  indicated  horse  power  378,  and  that 
of  the  air  cylinders  288,  giving  a  mechanical  efficiency  of 
76-25  per  cent.  The  blowing  cylinder  is  connected  to  a 
reservoir,  common  to  six  machines,  from  which  the  service 
mains  are  taken  that  distribute  the  cold  air  to  Cowper 
heating  stoves.  Each  engine  can  be  isolated  from  the 
reservoirs  by  means  of  valves  placed  upon  the  upper  side 
of  the  pressure  chamber.  Indicator  diagrams  are  given  in 
figs.  32  and  33.    The    ratio   of   the   mean  atmospheric 


Figs.  28  and  2". 


steam  cylinder  has  CorUss  valves,  and  the  blowing  cylinder 
small  metal  valves,  the  discs  of  which  are  fitted  with  light 
closing  springs.  These  discs  are  of  special  steel  made  at 
Creusot,  have  considerable  durability,  and  can  be  easily 
replaced.  The  inlet  valves  are  arranged  on  the  lower  half 
of  the  air  cylinder,  and  the  outlet  on  the  upper  half,  figs.  30 


Fio.  30. 


Fio.  31. 


and  31.  The  former  figure  shows  a  section,  and  the  latter 
an  end  view  of  the  cylinder.  There  are  150  inlet  valves  at 
each  end,  giving  an  area  of  2-969  square  feet,  and  180  outlet 
valves,  whose  area  is  3 '56  square  feet.  As  the  effective 
section  of  the  cylinder  is  26-39  square  feet,  these  are 

*  From  Engineering,  February  4th,  1898. 


pressure  and  the  absolute  pressure  to  which  the  air  is 
compressed  is 

29-92  +  11-81  41-73 


29-92 


29-92 


1-4  nearly. 


EffKtae  urta.  or  O/bjuiir  0"'"'4300 


I  1    Staxjrv  H^Mur^  5  IS 
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BjEVs  per  muv  60 
Fio.  32.— Diagrams  from  Steam  Cylinders. 
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Aw  Trwsujt  30  %fr  cf  Mmxury  •  0/tOd 
Fio.  33.— Diagrams  from  Air  Cylinder. 

The  volumetric  efficiency  is  98  per  cent,  disregarding  the 
fact  that  the  suction  pressure  is  less  than  that  of  the 
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atmosphere.  The  ideal  horse  power  wiih  50  revolutions  per 
minute  is 

U-7  X  144  X  26-39  x  55-12  x  100  x  2  3  x  -146  ^ 

12  X  33000 
The  air  efficiency  is  therefore 
261 

r]„  =  — ^  =  90'6  [)ur  cent, 
2^  8 

but  the  total  efficiency  is 
261 

V),  =  - —  ---  69  per  tent. 
"      378  ^ 

Fig.  34  shows  the  governor,*  which  controls  both  speed 
and  pressure.  A  is  the  speed  governor,  which  acts  on  a 
sleeve  in  the  usual  way,  and  lowers  or  raises  the  lever 


Fig.  34. 

beneath  it,  whose  fulcrum  is  slightly  to  the  left  of  its  axis. 
A  vertical  arm,  which  has  attached  to  its  upper  end  a 
connecting  link,  acts  by  means  of  this  upon  the  trip  cam  of 
the  Corliss  valve  motion.  But  the  horizontal  lever  is  also 
acted  on  by  the  air  piston  B,  the  weight  ii,  and  the  adjust- 
ment spring  F.  Air  pressure  acts  on  the  under  side  of  B, 
so  that  when  the  pressure  is  in  excess  of  a  certain  desired 
quantity  the  lever  is  raised,  and  the  cut-off  in  the  steam 
cylinder  takes  place  sooner.  C  is  an  oil  brake  to  destroy 
oscillations,  and  D  is  the  governor  weight.  The  maximum 
engine  speed  is  54  revolutions,  and  the  variation  of  pressure 
does  not  amount  to  "39  in.  of  mercury  above  or  below  the 
normal. 

(To  be  continued.) 


Society  of  Engineers. — The  present  year  being  the  jubilee 
of  the  society,  the  council  have  decided  that  this  epoch  in  the 
society's  history  shall  be  celebrated  by  a  conversazione. 
Arrangements  are  therefore  being  made  for  a  conversazione  on 
the  evening  of  November  16th  next  at  the  Royal  United  Service 
Institution,  where  the  society's  ordinary  meetings  are  held. 

*  Appareils  de  Compression  d'Air,  from  the  Bulletin  de  la  Societe  de  I'lndustrie 
Minerale,  Tome  VII. 


THE   MODERN   RAILWAY  WAGON  AND  THE 
DETAILS  OF  ITS  DESIGN. 

Bv  George  Willans. 

onrhi'leil  f>om  p'lije  170.) 

Buffer  heads,  as  shown  by  figs.  63  and  69,  are  solid 
wrought-iron  t'orgings,  the  portion  of  the  shank  imme- 
diately behind  the  head  being  circular,  to  fit  the  buifer 
guide,  for  a  distance  of  about  10  in.  to  12  in.,  the  remaining 
part  of  the  buffer  rod  being  squared  to  fit  in  tlic  buffer 


Fig.  63. 

spring  shoe,  and  provided  with  a  cotter  hole  for  that 
purpose.  The  minimum  diameter  for  circular  buffer  heads  is 
12  in.,  and  where  the  length  of  the  vehicle  necessitates  it,  the 
diameter  should  be  increased,  or  the  oval  form  shown  by 
fig.  64  adopted.  This  is  in  order  to  prevent  the  wagons 
becoming  "  lock-bufl'ered  "  when  passing  round  curves. 


.    Fig.  64. 

Buffer  guides  are  of  various  patterns,  and  constructed 
of  either  cast  or  wrought  iron  or  pressed  steel.  Fig.  65 
sliows  a  cast-iron  guide,  and  where  these  are  employed  on 
steel  under  frames  there  should  be  an  oak  or  thick  felt 
liner  placed  between,  in  order  to  distribute  the  stress. 


Fig.  65. 


Fig.  66  shows  a  wrought-iron  guide,  and  fig.  67  a  pressed- 
steel  guide.  These  have  the  advantage  of  being  practically 
indestructible,  besides  being  somewhat  lighter,  the  pressed- 
steel  guide  being  provided  with  a  hardwood  backing 
wliere  it  is  bolted  to  the  headstock.  It  is  one  of  the  Steel 
Journal  Box  Company's  manufactures. 
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The  buffing  spring  shoe,  secured  to  the  end  of  the  buffer 
rod,  and  illustrated  by  fig.  67,  takes  its  bearing  on  the 
laminated  l)uffing  spring.    When  employed  with  a  wooden 


lO  — 


Fia.  6i:i. 


under  frame  it  is  essential  that  the  corner  coming  next 
the  sole  bar  be  well  rounded  off  as  shown,  there  being  a 
tendency  in  service  to  dig  in  the  sole  bar  and  wear  a  groove 


Fio.  67. 

in  it.  For  this  reason  it  is  customary  in  many  cases  to 
sink  a  f  in.  thick  steel  or  wiought-iron  j)late  in  the  sole  bar 


—  4/2'  ^ 


V\a.  68. 


at  this  point  to  retard  this  action  and  transfer  the  wear 
to  the  cast-iron  shoe.  The  same  tendency  also  exists  with 
steel  frames,  but  the  nature  of  the  material  renders  them 
better  able  to  withstand  the  wear. 


It  will  be  obvious  that  the  buffing  spring  shoes  have  to 
transmit  a  very  "live"  load.  Hence  the  cast-iron  shoes 
are  frequently  broken  in  service.    To  overcome  this,  the 


Fig.  60. 

Steel  Railway  Journal  Box  Companj^  manufacture  a  spring 
shoe  of  pressed  steel,  which  is  a  most  efficient  device,  as 
the  pressed-steel  shoes  are  practically  indestructible.  Cast 
steel  or  drop-forged  wrought  iron  also  presents  like  advan- 
tages, though  not  in  many  instances  made  use  of,  the  cast- 
iron  shoe  shown  in  fig.  68  being  practically  standard. 


TURBINES  FOR  OCEAN  STEAMERS. 


The  launch  of  the  Allan  liner  Victorian  from  the  yard 
of  Messrs.  Workman,  Clark,  and  Company  at  Belfast,  last 
week,  although  [lei'l'DMued  quietly  and  without  ceremony, 
is  an  important  incident  in  the  history  of  the  steam  turbine 
and  an  equally  important  incident  in  the  history  of  ocean 
transport.  Although  the  Victorian  will  not  be  the  first 
vessel  to  cross  the  Atlantic — this  being  done  by  the  steam 
yacht  Emerald  in  the  spring  of  last  year — the  new  Allan 
liner  is  the  first  turbine-propelled  steamer  constructed  for 
Transatlantic  traffic  and  the  first  vessel  of  its  kind  fitted 
with  steam  turbines. 

When  the  Parsons  steam  turbine  first  proved  itself  to 
be  a  valuable  prime  mover,  it  was  made  only  in  small 
sizes  and  employed  on  land,  almost  wholly  for  dynamo 
driving.  Tlie  general  opinion  passed  on  it  at  that  time 
was  that,  although  convenient  in  special  circumstances  and 
in  special  places,  it  would  never  seriously  compete  with 
reciprocating  engines  for  the  economical  production  of 
nieclianical  power.  When  however  large  steam  turbines 
were  constructed,  they  were  found  to  be  a  greater  improve- 
ment as  regards  efficiency  over  small  ones  than  large 
reciprocating  engines  were  over  corresponding  small  ones. 

We  should  not  be  surprised  if  much  the  same  thing 
happened  at  sea  as  has  happened  on  land.  Wlien  the 
Turbinia  proved  that  the  steam  turbine  could  usefully 
be  employed  for  mai'ine  propulsion,  it  was  thought  by 
many  that  the  special  sphere  of  the  marine  steam  turbine 
lay  in  small  fast  vessels  such  as  torpedo  craft.  This 
opinion  (for  which  there  was  never  any  very  good  founda- 
tion) is  fast  disappearing ;  and,  while  only  six  of  the  small 
speedy  torpedo-boat  class  of  vessels  have  been  built  in 
this  country,  nine  larger  and  slower  vessels  have  been 
launched,  while  there  are  a  considerable  number  of  large 
tui-bine  vessels  on  the  slips  or  on  order,  the  number 
including  three  large  Cunarders. 

As  the  steam  turbine  gets  better  understood,  and  as 
engineers  begin  to  see  that  some  of  its  chief  advantages 
are  its  simplicity,  reliability,  and  call  for  small  attention, 
it  is  not  improbable  that  its  rate  of  adoption  for  propelling 
large  steamers  will  rival  its  present  rate  of  adoption  for 
power  stations  on  land. 
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FLAME   TEMPERATURES    IN  INTERNAL 
COMBUSTION  MOTORS.* 

By  DuGALD  Clerk,  M.I.C.E. 

Had  we  lived  in  an  atmosphere  of  much  greater  density,  it  is 
probable  that  the  internal-combustion  motor  wotild  have 
developed  on  very  different  lines  from  those  actually  followed. 
Assuming  an  atmosphere  of  double  the  jiresent  density,  say 
301b.  pressure  absolute  per  square  inch  instead  of  15,  for  given 
flame  temperatures  the  explosion  pressures  would  have  been 
double,  and  the  non-compression  engine  of  Lenoir  would  have 
been  much  more  successful ;  perhaps,  also,  the  schemes  of  the 
earlier  English  inventors,  such  as  Brown  (1826),  to  produce  a 
gas  engine  using  vacuum  and  condenser  like  the  steam  engine, 
would  have  been  crowned  with  success.  Had  we  lived  in  a 
very  dense  atmosphere,  say  of  the  order  of  70  existing  atmo- 
spheres, there  can  be  little  doubt  the  compression  combustion 
motor  would  not  have  appeared  at  all,  because  it  would  not 
have  been  really  needed.  The  explosion  pressures  to  be  dealt 
with  would  have  been  so  great  that  the  necessity  would  have 
arisen  for  reducing  pressure  instead  of  increasing  it.  This  is 
very  well  shown  by  some  most  interesting  explosion  experiments 
recently  made  by  Mr.  J.  Petavel,  of  Victoria  University,  with 
gas  and  air  mixtures  previously  compressed  over  70  atmospheres 
and  then  ignited.  These  mixtures  produced  jiressures  of  the 
order  of  four  to  five  tons  per  square  inch. 

It  is  quite  apparent  that  a  gas-engine  constrvictor  existing 
in  a  world  having  an  atmosphere  70  times  as  dense  as  our  own 
would  be  dealing  with  explosion  pressure  of  up  to  five  tons 


and  increasing  mean  pressures  within  a  given  cylinder.  It 
becomes  interesting,  in  fact,  to  consider  whether  there  is  no 
way  of  working  at  artificially  enhanced  atmospheric  pressures, 
because  it  is  obviou.>5  that  such  enhanced  atmospherii'  pressures 
permit  of  great  flame  temperature  reductions  without  requiring 
reduced  maximvim  or  mean  pressures.  With  an  atmosphere  of 
double  the  existing  density  it  is  obvious  that  in  a  giveii  engine 
mean  pressures  may  be  doubled,  or,  if  desirable,  mean  pressures 
may  be  kept  of  the  same  value  and  flame  temperatures  reduced — 
that  is,  engines  may  be  made  much  more  powerful  for  a  given 
cylinder  diameter,  and  cylinder  losses  may  be  greatly  reduced, 
not  only  by  increased  density,  but  by  reduced  temperatures 
capable  of  giving  the  desired  pressures. 

In  small  engines  high  temperatures  may  be  used  with  com- 
parative immunity,  and,  accordingly,  we  find  with  both  coal-gaw 
and  petrol  engines  flame  temperatures  in  the  cylinder  as  high 
as  1,800  deg.  Cen.  to  1,900  deg.  Cen.  With  larger  coal-gas 
engines  operating  without  water-cooled  pistons  and  exhaust 
valves  lower  temperatures  become  imperative,  and,  accordingly, 
we  find  in  such  engines  the  maximum  temperature  reduced 
to  1,500  dg.  Cen.,  or  a  little  under.  Nearly  all  makers  have 
been  forced  to  recognise  the  necessity  of  reducing  flame  tempera- 
ture with  unwatered  pistons  and  e.xhaust  valves  where  the 
cylinders  are  of  dimensions  of  the  order  of  even  18  in.  diameter. 
In  coal-gas  engines,  accordingly,  the  gas  and  air  passages  are 
so  set  as  to  produce  a  sufficiently  dilute  mixture  to  prevent  the 
temperature  rising  unduly.  In  engines  using  producer  gases 
of  various  kinds,  the  temperature  is  naturally  somewhat  lower 
than  with  coal  gas,  so  that  special  dilution  is  not  so  much 
required.    This  is  also  true  of  the  very  large  engines  using 


Fig.  1. 


per  square  inch  at  ordinary  atmospheric  pressure  instead  of  the 
modest  1001b.  per  square  inch,  which  is  the  limit  of  pressure 
obtained  from  ordinary  gaseous  explosions  without  compression 
at  present.  It  is  interesting  to  follow  to  some  e.xtent  the  effect 
of  such  changed  conditions  as  these.  It  has  long  been  assumed 
by  gas-engine  designers  that  the  heat  loss  to  the  enclosing  walls 
of  an  explosion  chamber  does  not  increase  in  proportion  to  the 
increase  of  pressure  or  density  of  the  gaseous  mixtui'e  before 
explosion.  No  accurate  measurements,  however,  appear  to  have 
been  made  under  rigidly  determined  conditions  until  some 
experiments,  also  by  Mr.  Petavel,  upon  the  loss  of  heat  to 
atmospheres  of  different  densities  from  incandescent  metallic 
wires  kept  at  constant  temperatures.  Mr.  Petavel  finds  (what 
gas-engine  people  long  believed)  that  the  loss  of  heat  increases 
relatively  slowly  with  increase  of  density.  Rouglily,  his  figures 
appear  to  prove  that,  with  an  atmosphere  of  100  density,  the 
loss  to  the  walls  increases  only  six  times  that  of  the  loss  at 
unit  density.  This,  of  course,  means  that,  if  a  gas  engine 
could  be  operated  in  an  atmosphere  of  double  density  using 
exactly  the  same  temperatures,  the  heat  loss  would  not  by  any 
means  be  doubled.  With  the  same  temperatures,  therefore, 
gas  engines  under  such  conditions  would  be  more  economical 
at  the  high-pressure  atmosphere  than  at  the  low.  Something 
of  this  kind  has  been  experienced  by  gas-engine  constructors 
where  engines  have  been  operated  at  high  mountain  levels ; 
such  engines  usually  experience  not  only  loss  of  total  power,  but 
also  some  loss  of  heat  efficiency. 

In  view  of  certain  difficulties  which  are  experienced, 
especially  in  large  gas  engines  of  considerable  cylinder  dimen- 
sions, due  to  impossibility  of  securing  equality  of  expansion 
of  the  metal  parts  in  contact  with  the  hot  flame,  it  is  interesting 
to  consider  what  could  be  done  by  reducing  cylinder  dimensions 


*  Abstract  of  a  paper  read  before  the-British  Association  at  Cambridge. 


blast-furnace  gas.  In  such  engines,  where  the  main  constituent 
of  the  gas  used  is  carbonic  oxide,  the  flame  temperature  possible 
is  not  high,  mainly  because  of  the  slow-burning  nature  of  the 
carbonic  oxide  and  the  small  heat  value  per  cubic  foot  of  the 
mixture  of  blast-furnace  gas  and  air.  To  study  the  question  I 
have  calculated  out  from  a  number  of  recent  diagrams  the  flame 
temperatures  attained  in  standard  engines  of  various  types  under 
the  conditions  found  by  the  respective  makers  to  give  the  best 
economy. 

Two  years  ago  it  appeared  tO'  me  possible  to  reduce  the  ma.xi- 
mum  temperatures  to  1,200  deg.  Cen.,  or  something  near  that 
figure,  while  maintaining  a  mean  pressure  only  liei'etofore 
possible  with  high  temperatures.  My  idea  was  to  increase  the 
atmosjjheric  pressure  artificially,  in  order  to  work  under  con- 
ditions which  would  permit  of  any  desired  mean  pressure  without 
requiring  a  corresponding  flame  temperature.  For  this  purpose 
I  experimented  with  two  engines — one  of  7  in.  diameter  cylinder 
by  15  in.  stroke,  and  the  other  10  in.  cylinder  by  18  in.  stroke. 

The  10  in.  by  18  in.  engine  arranged  for  these  experiments 
is  one  of  the  ordinary  four-cycle  type  ojDerated  with  coal  gas. 
At  the  outer  end  of  the  stroke  the  piston  overruns  a  number 
of  ports  placed  all  round  the  cylinder,  leading  into  an  annular 
space  which  is  carefully  water- jacketed.  Two  sets  of  experi- 
ments were  made  with  this  engine.  In  one  set  an  additional 
charge  of  air  was  used  to  increase  the  pressure  within  the 
cylinder  after  the  ordinary  charging  stroke  was  complete.  The 
air  was  compressed  by  means  of  a  ijump  driven  by  belt  from 
the  flywlieel  of  the  engine.  This  air  was  passed  into  a  reservoir, 
and  the  reservoir  was  connected  to  the  annulus  in  front  of  the 
engine  cylinder  by  a  pipe.  A  piston  valve  was  provided  operated 
from  the  engine  valve  shaft,  which  valve  opened  at  a  proper 
time  to  fill  up  the  annulus.  Tliis  annulus  was  thus  tilled  with 
■  air  when  desired  at  a  determined  pressure.  The  valve  actions 
i    were  so  arranged  that  when  the  piston   overran  the  ports, 
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just  completing  its  charg-ing  or  suction  stroke,  air  was  dis- 
charged into  the  cylinder  by  way  of  the  ring  of  ports  so  as  to 
fill  up  the  cylinder  to  nearly  the  pressure  in  the  reservoir, 
during  the  time  the  piston  was  crossing  the  ports  in  completing 
its  out  stroke  and  closing  tlie  ports  in  beginning  its  return 
stroke.  Tiie  suction  valve  of  the  engine  had  to  be  closed  a 
little  earlier  than  usual  to  prevent  the  added  charge  of  air 
from  blowing  back  into  the  supply  pipe.  The  exhaust  valve, 
too,  in  this  experiment  had  to  be  opened  a  little  earlier  to 
prevent  the  exhaust  gases  passing  up  the  overrun  ports.  With 
this  engine  I  am  able  to  study  the  effect  of  adding  an  air 
charge  to  a  charge  drawn  into  the  cylinder  without  altering 
the  amount  of  gas  drawn  in. 

The  usual  results  obtained  from  this  engine  show  a  thermal 
efficiency  of  28'7  per  cent.  The  addition  of  air  here  increases 
the  thermal  efficiency  of  27  7  to  34  4,  while  the  temperature  falls 
from  about  1 ,700  deg.  to  1,200  deg.  The  real  improvement 
effected  by  the  addition  of  air  is  better  taken  as  compared  with 
28'7,  the  ordinai-y  efficiency,  rather  than  27'7.  A  substantial 
improvement,  however,  is  here  shown — about  20  per  cent  on  the 
diagram.  In  this  particular  experiment  the  brake  power  with 
added  air  is,  of  course,  considerably  increased;  but  as  the 
compressing  pump  was  attached  in  an  entirely  experimental 
way,  the  results  of  the  brake  tests  made  during  the  experiments 
are  not  of  much  interest. 

Another  set  of  experiments  were  made  on  this  engine,  in 
which  the  additional  atmosphere  was  supplied  without  a 
separate  pump  by  means  of  the  exhaust  gases  passing  from 
the  engine  itself.  In  this  experiment  tlie  same  engine  was 
used  with  the  annulus  and  ring  of  ports  at  the  front  end  of 
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the  cylinder,  but  here  the  piston  valve  was  so  operated  in 
conjunction  with  the  exhaust  valve  that  the  exhaust  gases 
under  pressure  from  the  cylinder  were  allowed  to  pass  through 
the  front  ports  by  way  of  a  cooled  pipe  to  a  reservoir,  and 
the  opening  of  the  ordinary  exhaust  valve  was  adjusted  to 
discharge  into  the  reservoir  exactly  the  amount  of  exhaust 
required  to  give  the  desired  exhaust  pressure.  At  the  end  of 
the  suction  stroke,  before  the  out  end  ports  are  overrun,  the 
piston  valve  opens  to  the  cold  end  of  the  reservoir,  and  sliuts 
off  communication  to  the  hot  pipe.  Cooled  exhaust  products 
thus  fill  the  ring,  and,  discharging  into  the  cylinder,  bring 
the  pressure  up  to  the  artificial  atmosphere  desired. 

In  this  case,  comparing  the  best  results  obtained  with  the 
engine  by  Professor  Robinson  in  his  test,  foiind  at  p.  254  of  his 
book,  we  find  an  increase  of  5  brake  horse  jjower,  an  improve- 
ment in  indicated  efficiency,  increasing  the  indicated  thermal 
efficiency  from  28'7  to  32  5  per  cent,  and  an  improvement  in 
the  brake  efficiency  from  25  to  27  5  p^r  cent.  This  improvement 
is  obtained  entirely  by  adding  exhaust  products  under  pressure 
to  increase  the  weight  of  charge  present,  to  increase  the  j)ressure 
before  compression,  and  to  diminish  the  flame  temperature. 
This  method  of  exhaust  super-compression  has  the  great 
advantage  over  air  super-compression  that  no  additional  pump- 
ing is  required.  There  are  certain  advantages,  however,  to  be 
obtained  from  the  use  of  air  super-compression,  notwithstand- 
ing the  addition  of  a  pump,  and  these  advantages  have  induced 
the  National  Gas-engine  Company  to  build  an  engine,  figs.  1, 
2,  and  3,  to  carry  out  the  fundamental  idea  of  reducing  flame 
temperatures  while  increasing  mean  pressures.  This  ^engine 
is  intended  to  indicate  300  horse  power  when  working  with 


producer  gas  of  about  150  British  thermal  units  per  cubic 
foot.  The  idea  is  to  keep  up  mean  pressures  while  keeping 
down  flame  temperatures  in  order  to  avoid  the  well-known 
liability  of  heavily-loaded  gas  engines  to  overheating  and  pre- 
ignition.  In  tliis  engine  the  back  end  of  the  cylinder  is 
arranged  as  a  four-cycle  motor  of  normal  type;  the  front  end 
is  arranged  as  an  air  jjump,  and  is  closed  with  cylinder  cover, 
through  which  a  piston  rod  passes  from  a  crosshead  guide  of 
usual  construction.  One  air  valve  is  operated  at  the  piunp  end 
from  the  cam  shaft.  On  one  back  stroke  a  charge  of  air  is 
taken  into  the  cylinder,  the  valve  is  closed,  and  on  the  out 
stroke  this  air  charge  is  compressed  into  a  reservoir  forming 
the  clearance  space  between  the  piston  and  the  cylinder  head. 
Ports  overrun  by  the  i^iston  communicate  with  this  clearance 
space,  which  is  well  water-jacketed,  and  the  pressure  causes  the 
air  to  flow  into  the  cylinder  when  the  charging  stroke  is  nearly 
complete.  In  this  way  tlie  pressure  of  the  charge  is  raised  to 
about  7  lb.  per  square  inch. 

The  pressure   in   the   front  reservoir    is   raised  to  about 
161b.    per    square    inch,    but    the    fall    is    only  sufficient 
to     raise    the     jiressure     within    the     cylinder    to  about 
7  lb.     above     atmosphere.       The     reservoir     still  contains 
some  air  at  a  little  above  7  lb.  pressure,  and  this  air  is  used 
on   the  next  exhausting  stroke  to  act  as  a   scavenging  air 
charge  to  displace  the  exhaust  products  from  the  cylinder  and 
secure  that  no  exhaust  remains  to  form  part  of  the  further 
i    charge.       The  engine  is  thus  not   only  a  super-compression 
i    engine,  but  it  is  a  scavenging  engine.       The  pump  side  is 
arranged  to  draw  air  in  on  one  stroke  only — that  is,  the  valve 
j    only  opens  once  in  two  revolutions.    One  air  charge  is  sufficient 
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both  for  the  purpose  of  super-compression  and  scavenging. 
Calculation  from  the  diagrams  proves  clearly  that  a  high  mean 
pressure  of  over  1001b.  per  square  inch  is  obtained  with  the 
very  low  maximum  temjoerature  of  1,200  deg.  Cen.  The  effect 
of  this  reduction  of  temperature  in  the  smooth  working  of  the 
engine  is  most  remarkable.  Tlie  tendency  to  pre-ignition  or 
overheating  is  found  to  be  entirely  absent.  Notwithstanding 
the  fact  that  no  watered  piston  is  employed,  the  engine  runs 
with  perfect  certiiinty  at  full  load,  with  consecutive  ignitions, 
at  160  revolutions  per  minute.  So  far  as  my  ex{>erience  goes, 
no  engine  of  these  dijnensions  without  a  watered  piston  could 
run  at  an  average  pressure  of  over  100  lb.  per  square  inch 
without  difficulty  due  to  pre-ignitions.  So  far,  my  attempt 
to  use  higher  atmospheric  pressures  has  succeeded.  It  has 
allowed  increased  load  for  a  given  cylinder  and  jiermitted  con- 
secutive ignitions  at  full  load  and  speed  without  requiring  any 
water  cooling  of  the  piston.  It  appears  probable  that  tempera- 
tures may  be  still  further  reduced  with  advantage,  especially 
in  operating  large  gas  engines. 

(To  hi'  ciintinwd.) 


The  Liverpool  Fire  Brigade  have  purchased  from  Messrs. 
Merryweather  a  combined  chemical  and  steam  motor  fire  engine. 
It  carries  a  60  gallon  cliemical  cylinder,  with  hose  attached, 
and  can  turn  out  at  a  minute's  notice  under  its  own  steam, 
run  at  a  rate  of  over  20  miles  an  hour  to  a  fire,  and  discharge 
the  chemical  jet  immediately  on  arrival.  Should  the  fire  be  a 
large  one,  the  main  pumiis,  delivering  500  gallons  per  minute 
at  high  pressure,  can  be  brought  into  service  in  a  few  seconds. 
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BRITISH   STANDARDS   FOR  COPPER 
CONDUCTORS. 

We  have  been  furnished  with  an  interim  report  issued  by 
the  Engineering  Standards  Committee  relating  to  British 
standard  tables  for  copper  conductors  and  thicknesses  of 
dielectric.  The  tables  have  been  drawn  up  by  the  Sub- 
Conunittee  on  Cables,  consisting  of  the  following  gentle- 
men :  — 

Mr.  E.  K.  Gray,  chairman;  Mr.  C.  H.  Wordingham  and 
Mr.  L.  J.  Steele,  representing  the  Admiralty;  Captain  A.  H. 
Dumaresq,  R.E.,  representing  the  War  Office;  Mr.  lilewellyn 
Preece,  representing  the  Crown  Agents  for  the  Colonies;  Mr. 
Martin  F.  Roberts,  representing  the  General  Post  Office;  Mr. 
T.  O.  Callender,  Mr.  W.  E.  Gray,  Mr.  A.  H.  Howard, 
nominated  by  the  Cable  Makers'  Association;  Mr.  H.  A.  C. 
Sannders,  nominated  bv  the  Eastern  Telegraph  Company;  Mr. 
Alex.  Siemens,  Mr.  H.  A.  Taylor,  Mr.  A.  P.  Trotter,  Mr. 
Leslie  S.  Robertson,  M.Inst.C.E.,  secretary;  and  C.  le  Maistre, 
.V.M.Inst.E.E.,  electrical  assistant  secretary. 
"  In  a  preface  to  the  report  it  is  explained  that  this 
Sub-Committee  on  Caljles  was  appointed  at  a  meeting  of 
the  Electrical  Plant  Committee  on  January  15th,  1903, 
the  appointment  being  confirmed  by  the  main  committee 
on  February  1.3th,  1903,  and  after  due  deliberation  their 
recommendations  were  submitted  as  standards.  The 
report  was  approved  by  the  main  committee  on  July  26th, 
1904.  Existing  standards  for  copper  conductors  and 
thicknesses  of  dielectric  were  carefully  revised,  and  the 
accepted  standards  of  the  Cable  Makers'  Association  were 
largely  used  as  a  basis  for  dielectrics.  The  sub-committee 
acknowledge  their  indebtedness  to  Mr.  John  Gavey,  C.B,, 
and  the  Sub-Committee  on  Telegraphs  and  Telephones  for 
their  co-operation. 

The  secretary,  Mr.  Leslie  S.  Robertson,  states  that  the 
preparation  of  the  tables  has  involved  a  great  deal  of 
serious  lalxiur,  in  which  the  committee  has  been  much 
assisted  by  the  members  of  the  Cable  Makers'  Association. 
The  report  is  final  so  far  as  the  tables  are  concerned,  and 
only  an  interim  report  of  the  Engineering  Standards  Com- 
mittee as  a  whole,  until  such  time  as  the  final  report, 
combining  all  specifications  of  ^  the  committee,  is  issued. 

The  report  is  as  follows  :  — 

1.  Resolved  that  a  wire  one  metre  long,  weighing  one  gramme, 
and  having  a  resistance  of  0  1 539  standard  ohms  at  60  deg. 
Fah.  (15'6deg.  Cen.)  be  taken  as  the  Engineering  Standards 
Committee  (E.S.C.)  standard  for  hard-drawn  liigh  conduc- 
ti\'ity  commercial  copper. 

2.  Resolved  that  hard-drawn  copper  be  defined  as  that  which 
will  not  elongate  more  than  ]  per  cent  without  fracture. 

3.  Resolved  that  a  wire  one  metre  long,  weighing  one  gramme, 
and  having  a  resistance  of  01508  standard  ohms  at  60  dog.  Fah. 
(15'6deg.  Con.)  be  taken  as  the  Engineering  Standards  Com- 
mittee (E.S.C.)  standard  for  annealed  high  conductivity 
commercial  copper. 

4.  Resolved  tliat  copper  be  taken  as  weighing  555  lb.  per 
cubic  foot  (8  89  grammes  per  cubic  centimetre)  at  60  deg.  Fah. 
(15'6deg.  Cen.)  wliich  gives  a  specific  gravity  of  890. 

5.  Resolved  that  the  average  temperature  coefficient  of 
0  00238  per  deg.  Fah.  (0  00*28  per  deg.  Cen.)  he  adopted  for 
commercial  purposes. 

6.  Resolved  that  2  per  cent  variation  from  the  adopted 
standard  of  resistance  be  allowed  in  all  conductors. 

7.  Resolved  that  2  per  cent  variation  from  the  adopted 
standard  of  weight  be  allowed  in  all  conductors. 

8.  Resolved  that  an  allowance  of  1  per  cent  increased 
resistance,  as  calculated  from  the  diameter,  be  allowed  on  all 
tinned  copper  conductors  between  diameters  0104  and  028 
(Nos.  12  and  28  S.W.G.)  inclusive. 

9.  Resolved  that  for  the  purposes  of  calculation  of  tables,  a 
lay,  involving  an  increase  of  2  per  cent  in  each  wire,  except 
the  centre  wire,  for  the  total  length  of  the  cable  be  taken  as 
the  standard. 

10.  Resolved  that  the  legal  standard  wire  gauge,  as  fixed  by 
Order  in  Council  dated  August  23rd,  1883,  be  adopted  as  the 


standard  for  all  wires. 


Work  and  Wages:  Birkenhead. — Work  in  this  district  is 
very  slack.  Laird's,  our  largest  firm, are  discharging  hands  weekly. 
Other  firms  are  very  quiet,  and  in  many  instances  are  laying 
men  off  from  Friday  night  until  Monday.  Altogether  trade 
is  in  a  very  depressed  state  here. 


INVENTIONS  OF  THE  WEEK. 

I3y  Marks  and  Clerk,  The.  Practical  Engineer  Patent  Agency, 
18,  Southampton  Buildings,  Chancery  Lane,  London,  W.C.; 
30,  Cross  Street,  Manchester;  and  13,  Temple  Street, 
Birmingham. 

The  first  date  given  a'ter  the  number  of  each  specification  is  the  date 
of  application.  The  second  date  is  that  of  the  advertisement  of 
acceptance  of  the  complete  specification. 

The  following  accepted  .ipeciffcations  were  advertised  on  the  date 
mentioned,  and  within  two  months  of  such  dale  any  person  properly 
interested  can  oppose  the  sealing  and  grant  of  the  patent  hij  giving 
formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  specification  herein  referred  to,  or  of  any  other 
published  patent  specification,  will  be  forwarded  post  free  for  one  shilling 
U]jon  application  being  sent  to  Messrs.  Marks  and  Clerk  at  either  of 
the  abore  addresses. 

Bicycles,  Tricycles,  Motor  Cars,  and  similar 
Vehicles.  W.  De  Morgan.  No.  18293,  of  24th  August,  1903. 
Ad.  of  ac,  3rd  August,  1004. — This  invention  has  for  its 
object  to  provide,  in  connection  with  bicycles,  tricycles,  motor 
cars,  and  other  like  vehicles,  an  improved  arrangement  by 
which  compressed  air  is  caused  to  act  to  force  pawls  into  engage- 
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Specification  No.  18293,  of  1903. 

ment  with  ratchet  teeth  on  the  wheel  to  be  rotated  when  a 
differential  sijeed  is  required,  and  so  that  if  required  the  wheel 
will  serve  according  to  the  direction  of  the  ratchet  teeth  either 
as  a  driving  wheel  or  as  a  brake  to  check  the  forward  move- 
ment of  the  machine.  The  invention  is  an  improvement  on 
the  previous  patent.  No.  13609,  of  19th  June,  1896. 

Two-Stroke  Cycle  Motor  Engine.  K.  St.  George  Kirke. 
No.  18917,  of  2nd  September,  1903.    Ad.  of  ac,  3rd  August, 
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1904.— This  invention  lelates  to  a  two-cyole  motor  engine,  the 
principle-  of  which  is  an  arrangement  of  varying  the  mixture 
to  snit  the  speed  of  the  motor  and  also  to  give  a  variable  lift 
to  the  inlet  valve,  which  is  also  regulated  by  the  speed  of  the 
motor.  Twin  equalising  pipes  communicate  from  the  crank 
chamber  to  the  inlet  valve.  In  one  of  these  is  placed  a  suitable 
for  of  carburetter,  in  the  other  a  mixture  tap  and  also  what 
is  known  as  an  his  diaphragm,  these  twin  pipes  meeting  at  a 
point  immediately  before  the  mixture  enters  the  inlet  valve 
chamber.  The  piston,  in  descending,  compresses  the  air  in 
the  crank  chamber  and  forces  the  same  through  the  twin 
pipes,  so  that  the  gas  and  air  admixed  in  the  two  pipes  is 
conveyed  by  this  pressure  into  the  inlet  valve  chamber.  The 
amount  of  lift  of  tlic  inlet  valve  is  automatically  governed  from 
the  shaft  of  the  engine.  Tlie  use  of  an  exhaust  valve  is  dis- 
pensed with,  as  the  spent  gas  is  expelled  by  the  fresh  mixture 
entering  through  the  inlet  valve  at  the  cylinder  head. 

Compound  Engine.  R.  H.  Fowleh  and  G,  Achilles.  No. 
19690,  of  12th  .September,  1903.  Ad.  of  ac,  3rd  August,  1901.— 
Tins  invention  relates  to  portable  engines,  and  consists  in 
them  ha\^ng  their  cylinders  mounted  above  tlie  boiler,  the 
combination  and  arrangemeut  of  tluee  cylinders,  viz.,  a  high- 
pressure  cylinder  and  a  low-pressure  cylinder  co-axial  therewith 
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Specification  No.  19690,  of  1903. 

and  working  on  a  common  crank  on  the  main  shaft,  and  a 
second  low-pressure  cylinder  working  on  a  second  crank  and 
having  a  valve  chest  in  free  communication  with  the  valve  chest 
of  the  first  low-pressure  cylinder.  Meaus  are  provided  for 
working  the  low-pressure  cylinders  with  throttled  live  steam, 
the  high-pressure  cylinders  then  working  as  a  diiferential 
cylinder. 

Jet  Condensers.  D.  N.  Bertram  and  J.  E.  Weym&n  No 
19.576,  of  nth  Seijtember,  1903.  Ad.  of  ac,  3rd  August, 
1904.— This  invention  refers  to  jet  condensers,  and  to  means 


for  regulating  the  injection  or  cooling  water,  the  improve- 
ments bein<4-  applicable  either  when  the  steam  passes  in  one 
direction  and  the  cooling  water  in  the  opposite  direction,  or 
when  both  flow  in  the  same  direction,  and  also  when  separate 
pumps  are  used  for  water  and  the  air,  or  when  one  pumi) 
is  made  to  deal  with  both  the  air  and  the  water.    The  con- 


Specification  No.  19ft76,  of  1903. 

denser  comprises  an  outer  casing  with  chamber  and  an  inner 
pipe  with  its  upper  end  closed  and  formed  with  annular  and 
slotted  enlargements,  a  loose  head  or  sleeve  slotted  or  formed 
with  openings  or  ports  and  air  vents  and  fittings  over  the 
enlargements,  and  meaus  for  adjusting  the  hood,  a  series  of 
auxiliary  ports  or  openings  and  distributors  at  the  lower  end 
of  the  inner  pipe,  a  neatly-fitting  piston  valve  within  the  pipe, 
and  means  for  adjusting  the  valve  so  as  to  open  or  close  the 
auxiliary  ports. 

Silencer  for  Petrol  and  other  Internal  explosion 

Engines.  N.  W.  H.  Shaki-e.  No.  20384,  of  22nd  September,  1903. 
Ad.  of  ac,  3rd  August,  1901.— This  invention  relates  to  a 
silencer  for  internal-combustion  engines,  consisting  of  a 
tubular  metal  casing  closed  at  both  ends  having  within  hollow 
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Specification  No.  203S4,  of  1903. 


Fig.  2. 


globular  pai-ts,  and  the  lower  end  of  the  bottom  globular  part 
liaving  numerous  small  holes,  a  connection  from  the  engine  for 
exhaust  passing  through  the  cover  and  extending  for  a  short 
distance  into  the  first  of  the  globular  parts,  the  end  of  the 
tube  being  closed,  the  lower  portion  being  perforated;  the 
largest  circumference  of  each  part  having  a  number  of  small 
grooves,  and  at  the  top  end  of  the  casing  a  number  of  small 
holes  for  final  exhaust  into  the  atmosphere. 
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E'riction    Clutch    for    Automobile    and  other 

Machinery.  J.  Jblley.  No.  2049<j,  of  iird  September,  1903. 
Ad.  of  ac,  3rd  August,  1904. — This  iuvention  relates  to  friction 
clutclies  employed  for  coupling  co-axial  rotatable  parts  in  such 
a  manner  that  the  rotation  of  one  part  may  be  transmitted 


Specification  No.  -JOiyfi,  of  190o 

gradually  to  the  other,  and  subsequently  continued,  so  long 
as  desired,  without  substantial  loss,  under  ordinary  conditions; 
it  has  for  its  object  to  ensure  a  lirm  grip  of  the  parts  without 
snatching  and  to  avoid  unduly  rapid  wear;  it  consists  essentially 
of  a  clutch  in  which  the  grip  is  obtained  both  by  a  contract- 
ing ring  and  conical  surfaces. 

Means  for  Lubricating  Crank  Pins,  Connecting 

Rods,  etc.  H.  CoucHEiiANN.  No.  20757,  of  26th  September,  1903. 
Ad.  of  ac.,'3rd  August,  1904. — This  invention  has  reference  to 
a  device  for  lubricating  crank  pins,  connecting  rods,  and  the 
like,  comprising  a  receptacle  containing  spongy  and  absorbent 
material  such  as  maizepitli  and  fixed  either  to  tlie  end  of  tlie 


Specification  No.  20767,  of  1903. 

connecting  rod  and  supplying  oil  from  above  so  tiiat  tlic  latter 
gradually  flows  downwards  through  a  sieve  and  lubricates  the 
pin,  or  to  the  crank  pin  in  which  case  the  supply  of  oil  is 
effected  by  the  usual  centrifugal  force  system,  so  that  after 
passing  through  the  absoibent  material  the  oil  gradually 
flows  Ihrougli  a  sieve  to  said  crank  pin.  The  figure  shows  the 
first  of  the  arrangements. 

Carburetter.  B.  Clarus.  No.  28164,  of  22nd  December,  1903. 
Ad.  of  ac,  3rd  August,  1904. — Tliis  invention  relates  to 
carburetters  for  motors  and  more  especially  to  a  device  in 


Kic.  2. 


connection  with  same  by  means  of  which  it  becomes  possible 
to  introduce  additional  air  into  the  spraying  chamber  from 


opj)ositc  sides  thereof,  and  so  to  regulate  the  amount  of  air 
introduced  that  the  ((uantity  of  the  resulting  intimate  mi.xture 


Fio.  1. 

Specification  No.  28164,  of  190.'. 

of  air  ;\ud  sprayed  liquid  is  always  just  sufficient  for  present 
re(|uiremeiits. 

Marine  Screw  Propeller.  Wm.  Peck.  No.  9305,  of  22ud 
April,  1904.  Ad.  of  ac,  3rd  August,  1904.— This  invention  has 
for  its  object  to  jjrovide  an  effective  marine  propeller  in  whicli 
the  blades  while  revolving  in  a  constant  direction  can  be 
adjusted  to  any  required  angle  of  pitch  and  to  either  a  right- 
handed  pitch  or  a  left-handed  pitch,  for  the  purpose  of 
reversing  the  direction  of  the  movement  of  the  vessel;  and  to  a 
plane  coincideut  witli  the  axis  of  the  shaft  so  as,  when  not 
revolving  to  offer  a  minimum  resistance  to  tlic  movement  of  the 
vessel  when  so  desired;  for  example,  wlien  it  is  under  sail. 
According  to  the  invention  the  propeller  is  so  constructed  that 


Fig.  1. 


Fig.  2. 

Sptcifioation  No.  OaOS,  of  190-1. 

a  piece  movable  longitudinally  on  a  tubular  propeller  shaft 
oj>erates  by  means  of  a  rod  in  the  tubuhir  shaft,  a  sliding  rack- 
piece  inside  the  propeller  boss,  this  rack-piece  provided  with 
teeth  to  act  on  toothed  ijinions  fixed,  or  formed,  on  the  inner 
ends,  or  stems,  of  the  respective  propeller  blades  so  as  to  cause 
the  said  blades  to  eivcli  partially  rotate  so  as  to  assume  any 
required  angular  pitcli  in  either  a  right  or  a  left  handed 
screw.  Fig.  1  represents  a  vertical  section  of  the  mechanism 
through  the  axis  of  the  propeller  shaft  and  fig.  2  a  section  of 
tlie  boss  end  of  the  shaft  and  boss  perpendicular  to  the  section 
fi?.  1- 
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Explosion  Engine.  R.  W.  Elvy.  No.  12321,  of  31st  May, 
3  904.  Ad.  of  ac,  3rd  August,  190-1'. — This  invention  relates  to 
improvements  in  explosion  engines,  consisting-  in  (1)  actuating 
the  sparking  device  and  regulating  an  auxiliary  air  inlet  to 


Fig.  2. 

Specification  No.  1-2321,  of  1901 


the  carburetter  through  the  medium  of  a  cone  sleeve  operated 
by  a  goveftTior;  (2)  combining  the  throttle  valve  of  the 
carburetter  -with  the  auxiliary  air  valve  and  operating  both 
from  one  rod. 


LAUNCHES  AND  TRIAL  TRIPS. 


Port  Kingston. — The  Port  Kingston,  launched  on  the  25th 
inst.,  is  a  vessel  of  7,600  tons,  and  will  be  the  largest,  best- 
appointed,  and  most  luxuriously-fitted  steamship  -which  Messrs. 
Elder,  Dempster,  aud  Company  have  yet  added  to  their  fleet 
running  between  Bristol  and  Jamaica.  Like  the  previous 
vessels  of  Messrs.  Elder,  Dempster,  and  Company's  fleet,  the 
Port  Kingston  is  specially  fitted  with  refrigerating  machinery 
and  insulated  holds,  for  the  safe  carriage  of  bananas  and  other 
West  Indian  fruit,  while  on  the  upper  decks,  and  in  the  bridge 
amidships,  accommodation  is  provided  for  a  large  number  of 
first-class  and  second-class  passengers,  an  unusually  large  num- 
ber of  state  rooms  being  on  deck.  Her  general  dimensions  are 
as  follow:  Length  over  all,  475  ft.;  breadih,  55  ft.  6  in.; 
depth,  36  ft.;  gross  tonnage,  about  7,600  tons.  She  has  a  poop, 
a  long  bridge  house,  and  a  forecastle  on  the  upper  deck — the 
deck  on  the  bridge  house  being  carried  out  to  the  side,  ajid 
supported  from  the  bulwarks  by  stancluons,  forming  a  sheltered 
alleyway  on  each  side  of  the  upper  deck.  On  the  bridge  deck 
is  a  large  deck  house,  covered  by  the  boat  deck,  which  supports 
tlie  boats  and  forms  a  spacious  promenade  for  passengers,  210  ft. 
long  and  from  18  ft.  to  20  ft.  wide,  with  covered  recesses  at 
intervals,  the  whole  being  completely  sheltered  by  double 
awnings.  Amongst  other  arrangements  for  the  convenience  of 
the  passengers  may  be  mentioned  :  Telephones  in  all  state  rooms 
and  officers'  cabins  communicating  with  their  respective 
pantries;  a  baxbcr's  shop,  with  the  usual  fittings  and  electric 
brush ;  a  printing  room  for  setting  up  and  printing  news  sheets 
during  the  voyage;  large  baggage  rooms  convenient  of  access 
in  any  weather ;  and  refrigerating  chambers  for  the  reception 
of  perishable  stores  for  consumption  during  the  voyage.  The 
vessel  is  lighted  throughout  by  electricity,  and  has  a  complete 
system  of  steam  heating  and  of  electric  bells.  The  holds 
insulated  for  the  carriage  of  fruit  are  of  a  capacity  of  over 
100,000  cubic  feet,  sufficient  for  the  stowage  of  40,000  bunci^es 
of  bananas  and  15,000  cases  of  other  fruit,  and  are  divided  up 
into  bins,  and  refrigerated  in  the  latest  and  most  approved 
manner.  The  machinery,  which  it  is  estimated  will  drive  the 
vessel  at  17  knots,  consists  ci"  two  sets  of  triple-expansion 
engines,  constructed  by  the  builders,  and  capable  of  developing 
about  10,000  indicated  horse  power.  The  engine  roor.!  outfit  uf 
auxilai'y  machinery  is  unusually  complete. 

Victorian —On  August  25th  Messrs.  Workman,  Clark,  and 
Company,  Belfast,  launched  ths  first  turbine  steamer  that  will 
cross  the  Atlantic,  the  Allan  Liner  Victorian,  which  is  to  run 
regularly  between  Liverpool  and  Montreal  and  Quebec  as  a 
mail,  passenger,  and  cargo  vess'/.l.  Cross-channel  and  coastwise 
turbine  steamers  are  becoming  quite  common,  but  as  a  trans- 
atlantic turbine  the  Victorian  will  be  quite  novel  in  the 
Atlantic  shipping  world,  and  the  Allan  Line  are  to  be  congratu- 
lated on  their  enterprise,  all  the  more  because,  unlike  the 
Cunard  Company,  they  make  a  new  departure  unaided  by  any 
Government  subsidy.  The  A'^ictorian  is  by  far  the  largest 
steamer,  as  she  will  also  be  the  swiftest,  6{  the  Allan  fleet. 
She  is  fitted  in  the  most  modorn  style  for  upwards  of  1,500 
passengers,  and  is  expected,  by  reason  of  the  absence  of  the 
throbbing  movement  inseparable  from  the  ordinary  steam 
engine,  and  tho  rapidity  and  unbroken  steadiness  of  revolution 
in  her  shafting  and  propellers,  to  be  at  once  noiseless  and 
steady  in  a  sea-way,  even  while  exerting  all  her  great  power. 
The  turbine  machines  for  the  Victorian,  to  the  Hon.  C.  A. 
Parsons'  engines,  and  under  liis  supervision,  have  also  been 
constructed  at  the  Belfast  works  of  Messrs.  Workman,  Clark, 
and  Company.  A  special  arrangement  has  been  devised  by  Mr. 
Parsons  whereby  a  reversing  power  equal  to  that  of  the  forward 
propelling  power  can  be  imparted  to  the  machinery,  securing 
almost  instant  arrest  of  the  ship's  forward  motion  and  speedy 
backing  in  case  of  need.  In  this  matter  the  Victorian  is 
designed  to  surpass  the  ordinary  engine-propelled  steamer. 
The  widespread  arrangement  of  her  propellers,  of  which  there 
are  three,  each  on  a  separate  length  of  shafting,  and  the  rapidity 
with  which  power  can  be  directed  upon  each  of  the  outer  shafts 
separately,  in  any  direction,  will  greatly  assist  the  ship's 
manoeuvring  power.  That  her  equipment  is  of  the  most  up-to- 
date  jaattern  is  sho-svn  by  the  fact  that  a  Marconi  telegraphic 
apparatus  and  a  complete  printing  outfit  have  been  included. 
The  speed  of  the  Victorian  will  be  a  great  advance  on  any 
other  steamer  on  the  route,  and  it  is  confidently  expected  that 
under  favourable  conditions  the  voyage  to  Canada  -wiU  be 
shortened  by  over  a  day,  so  that  this  vessel  -mil  prove  an 
important  factor  in  the  development  of  our  premier  c.ilony. 

Minnie  Hinde. — On  August  23rd  there  was  launched  from 
Caledon  Shipyard,  Dundee,  a  steel  screw  steamer  which  the 
Caledon  Shipbuilding  and  Engineering  Company  Limited  have 
constructed  to  the  order  of  the  Hinde  Line,  Belfast.  The  vessel 
is  intended  for  the  coal  trade  between  Whitehaven  and  Belfast, 
her  dimensions  being  as  follow  :  Length,  183  ft. ;  breadth,  27  ft. ; 
depth,  12  ft.  10  in.  The  engines  are  of  the  triple-expansion 
1   type,  with  cylinders  15  in.,  26  in.,  and  44  in.,  with  a  stroke  of 


September  2,  1904] 


THE    PRACTICAL  ENGINEER. 


271 


30  in.,  steam  being  supplied  by  a  large  boile'-  working  at  a 
pressui-e  of  185  lb.  per  square  inch.  The  vessel  has  been  built 
to  liloyd's  highest  class,  and  as  she  left  the  ways  was  christened 
Minnie  Hinde. 

Loongana. — The  new  turbine  steamer  Loongana,  built  by 
Messrs.  William  Denny  and  Brothers,  Dumbarton,  for  the  New 
Zealand  Steamshir)  Company,  went  on  her  official  trial  on  the 
Firth  of  Clyde  on  August  25th.  She  has  been  put  through 
most  exhaustive  trials,  and  a  mean  speed. of  20- 14-5  knots  secured, 
which  will  ensure  a  steady  18  knots  being  maintained  on 
her  run. 

Cape  Breton. — Messrs.  Eussell  and  Company,  Port-Glasgow, 
launcned  on  August  25th  from  their  shipbuilding  yard  a 
steamer  built  by  them  for  the  Lyie  Skipping  Company, 
Greenock.  The  new  vessel  is  of  the  following  dimensions: 
Length,  360  ft.;  breadth,  49  ft.;  depth  moulded,  28  ft.  1  in. 
She  is  designed  for  a  dead-weight  carrying  capacity  of  about 
6,660  tons  on  a  draught  of  about  23  ft.  SJ  in.  Her  cylinders 
are  25  in.,  42  in.,  and  68  in.,  by  48  in.  stroke.  The  steamer  was 
built  under  the  superintendence  of  Mr.  Robert  Moreton,  con- 
sulting engineer,  Glasgow,  and  Captain  Warden,  Greenock. 
Immediately  after  launch  the  Cape  breton  was  towed  to  Glas- 
gow, where  she  will  be  engined  by  Messrs.  D.  Rowan  and 
Company. 

Swift- — Messrs.  John  FuUerton  and  Company,  Paisley, 
launched  on  August  25th  a  steel  screw  steamer  of  about  150 
tons,  which  they  have  built  to  the  order  of  Messrs.  R.  and  W. 
Paul  Limited,  Ipswich,  for  their  London  trade.  Compound 
engines  to  drive  her  at  a  speed  of  nine  knots  loaded  will  be 
supplied  by  Messrs.  Ross  and  Duncan,  Govan.  This  is  the 
fifth  vessel  built  by  the  firm  for  the  same  owners,  all  of  which 
have  been  constructed  under  the  supervision  of  Mr.  James 
Donaldson,  consulting  engineer,  Glasgow. 

Salona  . — A  passenger  steamer  was  launched  on  August  25th 
by  Swan,  Hunter,  and  Wigham-Richaxdson  Limited,  which  is 
intended  to  develop  the  growing  passenger  traffic  carried  on 
along  the  Dalmatian  coast  of  the  Adriatic  Sea  and  to  Venice 
by  the  Ungaro-Croata  S.N.  Company  of  Fiume.  The  latest 
addition  to  this  fleet,  called  the  Salona,  is  a  steel  vessel  234  ft. 
in  length  by  30  ft.  beam.  There  will  be  accommodation  for  65 
first-class  and  24  second-class  passengers.  The  requirements  of 
the  mail  service  are  receiving  careful  attention,  special  rooms 
being  devoted  to  letters,  parcel  post,  etc.  The  propelling 
machinery  will  consist  of  a  set  of  engines  on  the  Yarrow,  Schlick, 
and  Tweedy  system,  which,  together  with  the  boilers,  are  being 
constructed  by  Swan,  Hunter,  and  Wigham-Richardson. 

Portia. — The  trial  trip  of  the  screw  steamer  Portia,  built 
by  Messrs.  Murdoch  and  Murray,  Port-Glasgow,  to  the  order 
of  Messrs.  C.  T.  Bowring  and  Company  Limited,  of  Liverpool, 
took  place  on  the  Clyde  on  August  24th.  Progressive  trials 
were  run  on  the  measured  mile  at  Skelmorlie,  the  guaranteed 
speed  of  12  knots  being  exceeded  by  nearly  half  a  knot.  The 
vessel  also  ran  the  total  distance  from  Cumbrae  to  Cloch 
against  the  tide  at  a  speed  of  11 J  knots,  both  results  being 
highly  satisfactory,  and  attained  without  any  vibration.  The 
Portia,  which  has  been  built  for  the  Royal  Mail  Coastal  Service 
of  Newfoundland,  is  of  a  very  handsome  appearance,  with  a 
neat  cutwater  stem.  The  passenger  accommodation  and  outfit 
are  of  the  most  complete  description.  In  addition  to  electric 
light  a  very  powerful  searchlight  is  fitted  for  use  on  entering 
harbours. 

Slldra. — On  ^gust  26th  a  large  steel  screw  .steamer  was 
launched  from  the  shipbuilding  yard  of  Messrs.  John  Priestman 
and  Company,  Southwick.  Tlie  vessel  has  been  built  to  the 
order  of  Mr.  Wilhelm  Jebsen,  of  Bergen,  and  is  of  the  following 
dimensions:  Length,  348  ft.;  breadth,  46  ft.  6  in.;  depth 
moulded,  27  ft.  3  m.  She  is  built  to  take  the  highest  class  in 
Lloyd's  and  Det  Norske  Veritas  registers.  The  engines  and 
boilers  vrill  be  supplied  by  Messrs.  the  North-Eastern  Marine 
Engineering  Company  Limited,  Sunderland,  with  cylinders 
25  in.,  41  in.,  and  67  in.,  diameter,  by  45  in.  stroke,  steam  being 
supplied  by  three  large  boilers  of  1801b.  working  pressure. 
The  vessel  was  named  Sildra. 

Priam- — On  August  26th  Messrs.  R.  and  W.  Hawthorn, 
Leslie,  and  Co-  launched  from  their  Hebburn  shipyard  the  first 
of  two  sister  vessels  for  Messrs.  Alfred  Holt  and  Company, 
Liverpool.  The  christening  ceremony  was  performed  by  Mrs. 
George  Holt,  who  named  the  vessel  Priam  as  she  left  the  launch- 
ing ways.  The  Priam,  which  is  intended  for  general  trade  in 
the  East,  is  being  built  to  British  Corporation  Rules,  and  her 
dimensions  are  380  ft.  by  47  ft.  by  31  ft.  3  in.  The  machinery, 
which  is  being  constructed  by  Messrs.  'the  North-Eastem 
Marine  Engineering  Company,  will  consist  of  triple-expansion 
engines  of  the  inverted  direct-acting  type,  having  cylinders 
24  in.,  41  in.,  and  69  in.,  by  54  in.  stroke,  steam  being  supplied 
by  two  single-ended  boilers  17  ft.  3  in.  diameter  by  12  ft.  long, 
working  at  190  lb.  pressure. 


Katherine. — On  August  24th  the  fine  steel  screw  steamer 
Katherine  proceeded  on  her  official  loaded  trial  trip  in  Hartle- 
pool Bay.  The  vessel  is  over  335  ft.  in  length,  and  has  been 
built  by  Messrs  Furness,  Withy,  and  Company  Limited, 
Hartlepool,  to  the  order  of  Messrs.  J.  S.  Allison  and  Company, 
West  Hartlepool.  She  is  of  the  deep-frame  type,  and  has  a 
dead-weight  carrying  capacity  of  5,037  tons,  having  single  deck, 
with  poop,  bridge,  and  forecastle,  and  is  clas.sed  100  Al  at 
Lloyd's.  The  hatches  arei  of  large  size,  and  specially  arranged 
for  the  stowing  of  large  Pensacola  timber  logs  in  the  holds, 
bulky  cases,  etc.  Wood  shifting  boards  are  fitted  throughout 
the  holds,  cellular  double  bottom  all  fore  and  aft  for  water 
ballast,  and  the  after  peak  also  being  available  as  a  tank. 
Six  large  powerful  steam  winches  by  Messrs.  Furness,  Withy, 
and  Company  Limited,  powerful  and  compact  patent  steam 
steering  gear  amidships  with  screw  gear  aft,  large  multitubular 
donkey  boiler,  direct  steam  patent  windlass,  double  derricks, 
and  all  the  most  modern  improvements  for  an  up-to-date  cargo 
boat  are  fitted.  Accommodation  for  the  master  and  officers  is 
fitted  up  in  deck  houses  on  the  bridge,  including  spare  berth ; 
the  crew  are  berthed  under  the  top-gallant  foreca.stle.  The 
machinery  ran  exceedingly  well  throughout  the  loaded  trial. 
The  sizes  of  the  cylinders  are  23^  in.,  38  in.,  and  64  in.  diameter, 
by  42  in.  stroke,  eteam  being  supplied  by  two  single-ended 
boilers  15  ft.  3  in.  by  10  ft.  6  in.,  working  at  a  pressure  of 
1801b.  per  square  inch.  Messrs.  Richardsons,  Westgarth,  and 
Company  Limited,  Hartlepool,  are  the  makers  of  the  triple- 
expansion  engine.s  and  boilers. 

Cherrybrook. — The  steamship  Cherrybrook  was  taken  for 
her  trial  run  in  Tees  Bay.  She  has  been  built  by  Messrs.  W. 
Harkness  and  Son  Limited,  of  Middleebrough,  for  Messrs. 
Whiteway  and  Ball,  of  Torquay,  both  of  which  firms,  together 
with  the  engine  builders,  Messrs.  Richardsons,  Westgarth,  of 
Middlesbrough,  were  represented  on  the  trial  trip.  After  adjust- 
ing compasses  and  thoroughly  testing  all  deck  machinery,  etc., 
the  vessel  was  taken  for  a  series  of  runs  under  varying  con- 
ditions, when  everything  worked  to  the  entire  satisfaction  of 
the  owners,  and  a  mean  speed  of  10  knots  was  obtained.  The 
vessel  will  carry  a  dead  weight  of  1,100  tons  on  light  draught, 
and  with  extra  large  cubical  capacity. 

Harcalo- — Messrs.  Furness,  Withy,  and  Company  Limited, 
Hartlepool,  launched  on  August  12th  the  large  steel  screw 
steamer  Harcalo,  which  they  have  built  to  the  order  of  Messrs. 
J.  and  C.  Harrison  Limited,  66,  Mark  Lane,  London,  E.G. 
The  vessel  is  over  335  ft.  in  length.  Triple-expansion  engines 
^vill  be  supplied  and  fitted  by  Messrs.  Richardsons,  Westgarth, 
and  Company  Limited,  Hartlepool,  with  cylinders  23  in.,  40  in., 
65  in.,  by  42  in.  stroke;  two  single-ended  boilers  15  ft.  6  in.  by 
10  ft.  6  in.  long,  passed  by  German  law,  and  working  at  a 
pressure  of  200  lb.  per  square  inch.  The  vessel  was  named 
Harcalo. 


NAVAL  NOTES. 

Forward. — On  August  27th  there  was  successfully  launched 
from  the  yard  of  the  Fairfield  Shipbuilding  and  Engineering 
Company,  Govan,  the  first  of  the  two  vessels  belonging  to  the 
Scout  class  which  are  being  built  for  the  British  navy.  Other 
two  vessels  of  the  same  type  are  at  present  being  constructed 
on  the  Tyne.  The  vessel  launched  at  Gla.sgow  on  Saturday 
was  called  Forward.  The  Forward  is  384  ft.  long,  39  ft.  2  in. 
broad,  while  her  machinery  develops  16,500  indicated  horse 
power.  She  will  steam  25  knots,  her  bunkers  holding  500 
tons  of  coal.  •  The  Forward's  chief  feature  is  the  great  weight 
of  material  used  in  the  main  structure  of  the  hull.  She  will 
have  ten  12-pounder  guns,  eight  3-pounder  guns,  and  two 
18  in.  deck  torpedo  tubes. 

The  torpedo  flotilla  of  the  Aiistro-Hungar'an  navy  is  to 
be  completely  reorganised.  Two  types  of  vessels  are  to  be  con- 
structed, destroyers  and  first-class  torpedo  boats,  and  we  are 
glad  to  note  that  the  Austro-Hungarian  Government  has 
entrusted  the  design  of  the  vessels  to  Messrs.  Yarrow  and  Com- 
pany, of  Poplar.  The  destroyers  will  be  somewhat  smaller 
than  those  recently  added  to  the  British  navy;  they  will  have 
a  speed  of  28  knots,  carrying  a  load  of  100  tons.  The  first- 
class  torpedo  boats  are  lo  have  a  speed  of  25J  knots,  carrying 
55  tons  load.  The  destroyers  will  be  twin-screw,  and  the 
torpedo  boats  single-screw.  The  latter  will  have  one  set  of 
machinery  of  identically  the  same  design  as  that  in  the 
destroyers,  which  will  have  two  sets,  and  all  parts  of  the 
engines  for  both  classes  of  vessels  will  be  interchangeable,  so 
that  in  time  of  war  repairs  can  be  executed  with  the  greatest 
promptitude  on  account  of  the  simplification  of  the  duplicate 
parts  most  liable  to  damage.  This  determination  to  carry  out 
in  their  torpedo  flotilla  )nter,hangeability  to  the  fullest  extent 
shows  a  very  far-sighted  policy  on  the  part  of  the  Austro- 
Hungarian  Government.  One  vessel  of  eaoli  type  is  to  be  built 
by  Messrs.  Yarrow  and  Coanpany  at  their  works  on  the 
Thames,  the  remaining  vessels  being  built  in  the  Austriau 
shipyards  from  the  same  desig  is. 
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CORRESPONDENCE. 


Communications  shoxild  be  loritten  on  one  side  of  the  jjaper  onl/j,  and  in 
all  cases  be  accompanied  with  name  and  address.  Sketches  should 
be  neatly  drawn,  and,  if  large,  sen'  on  a  roller,  so  as  to  avoid 
creasing.  This  column  is  intended  for  the  mutual  assistance  of 
engineers  in  their  daily  work.  As  far  as  we  possibly  can,  we 
render  assistance,  but  we  cannot  undertake  to  work  out  elaborate 
arithmetical  calculations,  or  deal  with  matters  not  of  general 
interest.  Further,  we  cannot,  under  the  pretence  of  answering  a 
query,  be  made  the  medium  for  gratuitous  puffing.  We  cannot 
undertake  to  reply  to  queries  by  post. 


ECONOMY   FROM  SMOKE  PREVENTION. 

To  the  Editor  of  "  The  Practical  Engineer." 

SiK, — Your  leader  oi  August  26tli  on  the  subject  of  smoke 
eonsumptiou  is  most  interesting  and  instructive  reading,  and  will 
be  appreciated  by  your  wide  circle  of  subscribers. 

I  have  had  a  long  experience — practical  and  otherwise — 
amongst  steam  boilers,  and  can  fully  support  your  statement 
anent  the  economy  to  be  effected  in  the  smoke  holes. 

It  may  be  of  interest  to  some  of  your  readers  to  know  that 
from  tests  recently  made  in  Scotland  it  was  found  that  black 
smoke  contains  two  grains  of  solid  matter  per  cubic  foot  of 
air  passing  up  the  chimney,  and  smoke  with  a  brownish  cast 
contains  one,  grain  of  solid  matter  per  six  cubic  feet  of  air. 

Assume,  then,  that  four  boilers  consume  8,0001b.  of  fuel 
per  hour,  giving  off  black  smoke,  685  lb.  of  the  fuel  passes  up 
the  chimney  as  unburned,  or  a  wast-e  in  a  day  of  8  hours  of 
nearly  2J  tons  of  fuel. 

If  the  draught  of  the  boiler  furnaces  is  such,  however,  that 
only  the  brown  smoke  is  given  off,  the  waste  of  fuel  is  about 
4  cwt.  per  8  hours.  The  economy  indicated  can  in  many  cases 
be  effected  by  means  of  induced  draught,  and  in  two  cases  I 
have  in  mind  at  the  present  time  it  has  been  exceeded. — Yours 
faithfully,  W.  H.  Casmey. 

Leeds. 


QUERIES  AND  REPLIES. 


Communications  intended  for  insertion  shoidd  be  written  on  one  side  of 
the  paper  only;  and  if  accompanied  by  sketches,  these  should  be 
neatly  drawn,  and  forwarded  on  a  roll,  to  prevent  creasing.  We 
cannot  undertake  to  return  rejected  communications,  or  to  reply  to 
inquiries  by  letter.  In  all  cases  letters  must  be  accompanied  with 
the  name  and  address  of  the  writer.. 

We  do  not  hold  ourselves  responsible  for  the  opinions  of  our  Corres- 
pondents. 


1837.  Holtite  Jointing  Material.— Will  any  of  your  readers  kindly 
adyise  us  where  Holtite  jointing  material  can  be  obtained? — E.  S.  S. 

Answer. — This  material  is  to  be  had  from  the  British  Rubber 
Manufacturing  Company,  8,  South  Parade,  Deansgate,  Manchester, 
and  Loudon. — A.  B.  C. 


1836.  Corrosion  of  Pump  Suction  Pipe.— Will  any  reader  exjjlaiu 
the  following  :  My  water  supply  is  pumped  from  a  deeii  well  by 
a  hot-air  engine  two  or  three  times  a  week  into  tanks.  The 
suction  pipe  is  of  wrought  iron  I5  in.  diameter,  and  is  laid  neai'ly 
horizontally  for  20  yards  between  well  and  engine.  During  the 
last  12  years  this  suction  i)ipe  has  frequently  become  corroded 
right  through,  and  always  on  its  top  side.  Yet  the  delivery  pipe, 
which  is  of  the  same  kind  but  300  yards  long,  remains  perfectly 
sound  I  have  frequently  repaired  the  suction  pipe,  and  now 
renewed  it.  I  want  to  know  why  the  suction  pipe  is  .so  severely 
attacked,  and  why  always  on  its  tup  side,  and  not  the  delivery 
pipe.  The  explanation  may  be  that  the  vacuum  or  rarefaction  in 
it,  combined  with  intermittent  wetting,  sets  up  some  chemically 
corrosive  action.  But  if  so,  what  is  it,  and  why,  and  what  is  the 
remedy  ? — J.  C.  C. 

1840.  Injector  Air  Compressor. — I  have 'seen  air  compressors  used 
for  aerating  the  filter  bed  of  a  jiurifier.  These  worked  on  the 
])riuciple  of  an  injector,  a  jet  of  steam  drawing  in  and  forcing 
through  a  volume  uf  air.  I  require  an  air  cunqjressor  of  this 
description  to  give  a  pressure  of,  say,  20  lb.  per  square  inch  at  dis- 
charge pipe  under  water  with  a  steam  pi-essure  of  about,  say,  50  lb. 
per  square  inch.  What  size  would  an  injector  to  give  this  require 
to  be,  and  what  are  the  rules  for  pro]  lortioning  the  size  of  steam 
pipe,  air  inlet  and  outlet,  taper  of  I'egulator,  etc.  ?  Is  there  any 
book  dealing  with  this  subject  ? — G.  L, 


1841.  A  Connecting-rod  Problem.— When  (he  crank  of  a  steam 
engine  is  at  rest  within  an  arc  extending  on  either  side  of  the  dead 
centre  by  an  amount  depending  on  the  coefficient  of  friction,  no 
pressure,  however  great,  along  the  piston  rod  can  start  the  engine. 
Please  show  how  to  determine  this  arc  tor  any  given  steam 
engine.  If  possible,  I  should  like  to  know  how  to  do  it  by  means 
of  the  "friction  circles"  described  in  Kennedy's  "Mechanics  of 
Machinery." — F. 

1842.  Indicated  Horse  Power  of  Compound  Engines.— Can  any 

reader  of  Practical  Engineer  advise  me  uf  tables  which  give  fairly 
accurately  the  above,  provided  the  dimensions  of  engines  and 
boiler  pressure  are  known,  but  no  diagrams  available  ?  Or  can 
any  reader  advise  me  of  a  quick  method  of  calculating  I.H.P.  as 
above  ?  I  believe  there  is  an  instrument  like  a  slide  i-ule  for  single 
cylinders  ;  where  can  it  be  got  ? — Broads. 

1843.  Marburg  Pump.— I  should  be  very  pleased  if  any  reader 
could  give  me  any  information  explaining  the  action  of  the 
Marburg  pump,  made  by  E.  W.  Bliss  and  Co.,  Brooklyn,  New 
York,  U.S.A.  It  is  of  the  rotary  kind,  and  in  some  positions  the 
suction  and  discharge  passages  appear  to  be  connected. — C.  P.  R. 

1844.  Flash  Boiler. — I  wish  to  make  a  flash  boiler,  to  be  fii-ed  by  a 
Clarkson  paraffin  oil  burner,  to  provide  steam  for  a  twin- 
cylinder  engine  developing  about  4  I.H.P.  Will  any  reader 
be  good  enough  to  let  me  know  the  size  and  length  of  tube 
required  .'  Details:  Steam  saturated  at  500 lli.  per  square  inch  ; 
superheated  to  about  700  lb.  per  square  inch  ;  [liston  area  each 
cylinder,  125  in.  ;  stroke  3  in.  ;  revolutions  600  per  minute. — E.  J. 


TO  CORRESPONDENTS. 

Professional. — Would  the  writer  under  this  signature  please  send  his 
name  and  address,  not  for  pulilication  ? 


MISCELLANEA. 


Moke  Tukbines  for  the  Dovee  Tbaffic. — Owing  to  the 
success  of  the  cross-Channel  turbine  steamer  Queen,  running 
between  Dover  and  Calais,  the  Soutli-Eastern  and  London  and 
Chatham  Railway  Company  have  ordered  two  more. 

The  Electro  Technical  Peview,  of  Frankfort,  Germany,  in  a 
recent  article  describes  a  new  system  of  telegraphing  and 
telephoning  over  the  same  wire.  A  series  of  experiments  has 
been  carried  on  between  Rome  and  Florence,  a  distance  of  185 
miles,  and  the  line  from  Ttirin  to  Vercclli  has  been  equipped 
for  regular  service.  It  is  claimed  that  existing  systems  need 
not  be  materially  changed  to  use  the  new  method. 

Demolition  of  a  Famous  Windmill. — At  Yarmouth  some 
time  ago  the  famous  high  windmill,  said  to  be  the  highest  in 
England,  was  sold  for  demolition.  It  cost  i;iO,000  to  build 
in  1812.  It  served  as  a  landmark  faj:  and  wide,  its  cap  being 
120  ft.  from  the  ground.  Circular  in  form,  the  mill  contained 
no  fewer  than  12  floors.  Its  walls  are  several  feet  thick,  and 
ar«  estimated  to  contain  hundreds  of  thousands  of  bricks.  It 
was  sold  for  iJlOO  under  the  hammer. 

Both  the  Metropolitan  and  the  District  Railways  hope  to 
run  their  electric  trains  on  the  Underground  at  the  beginning  of 
next  year.  The  passenger  rolling  stock  of  both  lines,  especially 
of  the  Metropolitan,  has  left  much  to  be  desired  for  many 
years,  and  the  atmosphere  will,  of  course,  be  much  improved. 
Strangely  enough,  it  has  frequently  been  stated  that  the  smoke 
and  sulphur  and  stuffiness  of  the  present  system  are  by  no 
means  injurious  to  health.  What  will  happen  as  regards  the 
Broad  Street  to  Mansion  House  traffic  of  the  London  and  North- 
Western  remains  to  be  seen.  At  present  steam  locomotives 
are  employed  on  this  service,  and  a  great  part  of  the  route  is 
a  daylight  one,  over  lines  that  the  London  and  North-Western 
control  or  own.  There  is  little  doubt,  however,  that  here  also 
electricity  will  idtimately  be  the  motive  power. 

Forthcoming  Visit. — On  Monday  and  Tuesday,  September 
latli  and  loth,  a  vi-sit  is  to  be  paid  to  London  by  a  large  party 
of  Belgian  engineers,  memljers  of  the  Association  dcs 
Ingenieurs  Sortis  de  I'Ecole  de  Liege,  one  of  the  most 
important  technical  societies  on  the  Continent.  The  party, 
which  will  number  about  200,  will  be  the  guests  of  the  Iron 
and  Steel  Institute,  which  was  hospitably  received  by  the 
Belgian  association  as  far  back  as  the  year  1873,  and  again 
in  1894.  During  their  stay  in  London  the  Belgian  engineers 
will  visit  the  National  Physical  Laboratory,  the  Royal  Mint, 
the  works  of  Messrs.  Fraser  and  Chalmer.s"  at  Erith,  those  of 
the  Temperley  Ti-anspoi-ter  Company  Limited,  and  other 
establishments.  On  the  evening  of  the  12tli  they  will  visit  the 
Earl's  Court  Exhibition  by  invitation  of  the  management,  and 
on  the  following  evening  they  will  be  entertained  at  dinner 
at  the  HoteL  Cecil  by  the  members  of  the  Iron  and  Steel 
Institute,  upon  which  occasion  about  400  wall  be  present. 
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LABOUR   LEADERS,  BRITISH  AND  AMERICAN. 

At  the  recent  British  Association  meeting  a  very  interesting 
paper  was  contributed  by  Mr.  C.  J.  Hamilton,  on  some 
aspects  of  the  hifcour  question  in  America.  In  this  paper 
some  keen  criticisms  were  advanced  as  to  the  special 
difficulties  surrounding  the  labour  problem  in  that  country, 
and  although  a  comparison  wa.s  not  attempted,  it  is  by  no 
means  difficult  or  unfair  to  make  one  as  between  those 
leading  organised  labour  in  America,  and  those  in  similar 
])ositions  in  this  countiy. 

We  are  of  opinion  that  the  majority  of  the  labour  leaders 
in  this  country,  especially  those  associated  with  skilled 
workers,  arei  men  who  have  the  respect  and  a.  large  measure 
of  confidence  of  employers  as  well  as  emjiloyed,  and  not 
only  so,  but  they  are  men  capable  of  tak'ing  a  stand  against 
their  fellows  when  they  consider  such  to  be  to  the  advantage 
of  the  entire  industry,  as  against  the  clamour  and  the 
piejudices  of  any  particular  section,  or,  indeed,  of  any 
special  district,  even  although  the  district  may  be  unanimous 
in  their  demands  and  strenuously  opposed  to  the  leaders. 

On  the  other  hand,  it  is  not  too  much  to  say  that  the 
American  labour  leader,  who  is  known  in  characteristic 
hinguage  as  the  labour  boss,"  is  a  man  who  is  the  creature 
of  a  inoiuent,  and  that  moment,  apparently,  one  which  he 
frequently  utilises  to  the  fullest  opportunity  as  much,  if  not 
more,  for  his  own  than  his  fcillowers'  ends.  The  conditions, 
therefore,  under  which  leadership  is  carried  on  in  eacli 
countiy  are  such  as  to  account  for  the  more  or  less  un- 
satisfactory attitude  that  employers  assume  towards 
organised  hibour  in  tlie  one  countiy  as  against  the  other. 
The  American  labour  "  boss"  is  generally  one  who  is  more 
notorious  for  his  violent  speech  and  strong  power  of  invective 
tlian  for  his  tact,  common  sense,  moral  character,  or  his 
training  in  the  particular  industry  with  which  he  is  for  the 
time  associated,  for  it  seems  to  be  taken  for  granted  by 
tliose  following  or  electing  sucli  a    boss  "  that  his  attitude 
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must  be  necessarily  antagonistic  to  the  employer,  and  in 
every  respect  opposed  to  the  one  who  finds  the  money  and 
makes  a  personal  investment  for  paying  the  workers  their 
wage. 

In  America  the  aim  is  more  towards  social  equality  than 
for  the  amelioration  of  industrial  troubles  and  working 
conditions,  so  that  an  indiscriminate  fight  for  shorter  hours 
and  more  pay  exists,  while  the  advocates  of  the  liniitation 
of  output  are  a  growing  number  in  the  States.  Although  in 
connection  with  imskilled  labour  the  opposition  to 
machinery  is  less  in  America  than  in  England,  the  weapon 
in  the  form  of  boycotting  and  violent  picketing  is  much 
f?tronger.  The  boycott  takes  various  forms  :  first,  the  union 
label,  said  to  be  the  strongest  weapon  ,of  organised  labour ; 
second,  regular  publication  of  fair  lists,  and  activity  on  the 
part  of  boycott  agitators  ;  third,  violence  in  the  presence  of 
actual  hostilities.  Against  these  conditions  the  employers 
have  orgajnised  alliances  iiTespective  of  trade  boundaries, 
and  their  methods  appear  similar  to  those  of  the  men's 
unions,  with  the  addition,  however,  of  a  constant  resort  to 
the  arm  of  the  law  to  secure  and  impose  legal  injunctions. 
The  struggle  between  the  organisation  of  labour  and  capital 
in  America  has  thus  become  exceedingly  bitter,  while  the 
outcome  at  the  present  moment  is  hanging  in  the  balance. 

The  conditions  that  are  operating  in  America  to  the  dis- 
advantage not  only  of  the  workers  but  of  the  work  and 
the  industry  are  fortunately  to  a  large  extent  non-existent 
in  this  country,  and  this  fact  is  due  to  the  greater  intelli- 
gence and  the  better  disposition  on  the  part  of  the  workers 
in  selecting  their  leaders,  and  to  the  diplomatic  and 
generally  sound  policy  adopted  by  the  leaders  when  chosen 
in  carrying  out  their  duties.  There  are  few  of  the  skilled 
industries  in  this  country,  where  organised  labour  is  a  recog- 
nised power,  that  possess  leaders  against  whom  the  public 
and  the  employers  alike  complain,  while  in  the  enginering 
trade  the  men  have  a  friend,  and  the  employers  someone 
whom  they  can  respect  as  a  leader,  so  long  as  one  with  the 
tact  and  generally  sound  Judgment  that.  Mr.  G.  N.  Barnes 
possesses  continues  in  that  position. 


NOVELTY    IN   INVENTIONS:  OFFICIAL  SEARCHING 
FROM  1905. 

The  announcement  that  has  at  last  been  officially  made  that 
the  provisions  of  the  Patents  Acts  of  1902,  dealing  with  the 
searching  for  novelty  by  the  Patent  Office  of  all  applications 
for  patents,  is  to  be  enforced  as  and  from  January,  1905, 
will  give  very  general  satisfaction,  as  it  Avill  tend  towards 
the  removal  of  one  of  the  long-standing  grievances  that 
inventors  of  this  country  have,  as  against  the  methods  and 
practices  of  other  leading  countries  towards  their  inventors. 

By  the  new  regulations  that,  have  been  in  abeyance  for  so 
long,  pending  the  proper  accommodation  and  provisions  for 
carrying  out  such  searches  at  the  Patent  Office,  it  will  now 
be  no.  longer  permissible  for  an  applicant  to  obtain  a 
patent  for  an  invention  that  has  been  previously  patented 
during  the  last  fifty  years.  There  will  also  be  a  check 
administered  to  those  touting  individuals  practising  under 
strange  guises  and  in  a  peculiar  manner  as  "  patentees" 
agents  "  or  "  agents  for  obtaining  patents,"  and  sometimes, 
too,  as  consulting  engineers,"  or  as  regular  "  patent 
agents,"  who  live  upon  the  vanity  and  the  cupidity  of  the 


little  inventor  who  produces  a  device  possessing  no  novelty, 
as  against  that  which  is  well  known  already,  and  as  to 
which  any  high-class  patent  agent  would  advise  him  to 
stop  wasting  his  money  upon.  The  method  of  searching 
that  is  toi  be  introduced  is  in  our  opinion  an  advance  upon 
the  German  and  the  American  practice,  for  in  those  countries 
it  is  frequently  impossible  to  obtain  a  patent  because  of  the 
inability  of  the  Patent  Office  examiners  to  appreciate  the 
effect  of  an  apparently  small  alteration  in  the  methods  of 
construction  or  new  processes  put  forward  by  applicants, 
although  such  alterations  and  variations  are  of  the  greatest 
utility  and  importance  to  the  industries,  and  strongly 
appreciated  by  those  who  are  practically  familiar  with  the 
older  methods  cited  by  the  examiners,  and  relied  upon 
by  them  in  refusing  to  grant  a  patent. 

Tlie  new  British  system  has  been  very  generally  approved 
by  leading  patent  attorneys  in  America  and  Germany,  as 
they  recognise  the  injustice  that  is  officially  done  an 
inventor  who  devises  ways  and  means  for  remedying  defects 
of  older  and  somewhat  similar  inventions. 

Under  the  new  system  the  Patent  Office  will,  after  having 
searched  over  their  past  fifty  years'  files,  either  call  upon 
the  inventor  to  amend  his  specification,  or  they  will  require 
him  to  insert,  within  such  specification  a  statement  that 
he  is  aware  of  the  patent  specification,  which  will  then 
be  distinctly  referred  to  by  name  and  number,  and  that 
he  makes  no  claim  to  anything  therein  contained,  but  what 
he  does  claim  will  then  follow  in  the  usual  manner  at  the 
end  of  the  specification. 

By  this  system  the  patentee  is  permitted  to  take  the  risk, 
and  is  not  prejudiced  by  having  his  patent  refused,  while 
on  the  other  ha.nd,  if  there  is  any  suggestion  that  his  patent 
conflicts  with  the  eai-lier  ones,  that  possibility  will  be  made 
perfectly  clear,  and  the  public  generally  put  upon  its 
guard  against  attaching  too  wide  a  scope  to  the  claims 
the  patentee  might  otherwise  be  tempted  to  make. 

In  engineering  inventions  particularly  it  is  more  com- 
monly a  matter  of  detail  that  is  open  for  improvement  than 
a  radical  variation  of  principle.  To  refuse,  therefore,  to 
recognise  the  advantage  of  a  new  form  or  a  new  combination 
because  similar  members  have  been  employed  in  a  some- 
what similar  manner  in  the  past  would  be  to  arrest  the 
march  of  mechanical  progress,  and  to  bar  the  introduction 
of  various  types  of  machines  and  appliances,  all  having 
somewhat  similar  principles  involved  in  their  construction 
and  having  the  same  ends  in  view. 

While  the  cost  to  the  patentee  of  obtaining  a  patent  under 
the  new  system  is  to  be  advanced  by  £1,  and  some  additional 
labour  also  to  be  thrown  upon  his  agent  in  meeting 
o])jections,  such  will  certahily  be  more  than  compensa-ted  for 
by  the  greater  chances  of  novelty  that  will  Ije  thereby 
insured  upon  the  grant  of  the  190.5  patent. 

G.  Croyuon  Marks. 


The  United  Kingdom  last  year  imported  3,000  tons  of  foreign 
coal,  and  exported  coal,  coke,  and  patent  fuel  to  the  amount 
of  46,622.700  tons,  the  largest  year's  export  on  record.  In 
addition,  16,800,000  tons  were  shipped  for  the  use  of  steamers 
engaged  in  tlie  foreign  trade.  Germany  imported  7,284,000 
tons  and  exported  20,808,000  tons,  and  the  United  States 
imported  3,358,000  tons  and  exported  8,312,000  tons.  The  total 
exports  of  each  were  the  greatest  recorded,  but  the  net  exports 
of  the  United  States  were  not  so  great  as  in  1900  or  1901. 
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The  Small  iMotob  Car  Trials. — The  following  are  the 
results  of  the  Automobile  Club's  reliability  trials  for  small 
ears,  issued  on  the  evening  of  September  3rd:  — 

Class  A. — 1,  the  6  H.P.  Speedwell  (seven  non-stop  runs). 
No  second  award. 

Class  B. — No  car  eligible  for  the  non-stop  award. 

Class  C. — 1,  the  6  H.P.  Siddeley  (12  non-stop  runs,  highest 
possible);  2,  the  Wolseley  team  (12  and  11  non-stop  runs 
respectively);  3,  the  6^  H.P.  Humberette  (11  non-stop  runs); 
4,  the  AUdays  Light  Car  (one  of  team,  9^  non-stop  runs) ;  5, 
the  7  H.P.  Little  Star  (one  of  team,  nine  non-stop  runs) ;  6, 
the  6  H.P.  Mobile  (eight  non-stop  runs) ;  7,  the  9  H.P.  Speed- 
well (six  non-stop  runs) ;  8,  the  8  H.P.  Brown  (five  non-stop 
runs) . 

Class  D. — 1,  the  8-10  Croxted  (12  non-stop  runs,  highest 
possible);  2,  the  7J  H.P.  Humberette  (11  non-stop  runs);  3, 
the  Alldays  Light  Car  (one  of  team,  9^  non-stop  runs) ;  4, 
the  7  H.P.  Little  Star  (one  of  team,  nine  non-stop  runs) ;  5, 
the  8  H.P.  Mobile  (seven  non-stop  runs);  6,  the  9  H.P. 
Anglian  Light  Car  (five  non-stop  runs). 

The  following  cars,  which  completed  the  whole  of  the 
distance,  though  ineligible  for  the  non-stop  awards,  it  was 
stated  were  worthy  of  special  mention:  — 

Very  highly  commended:  The  team  of  6  H.P.  De  Dion  cars, 
class  D,  first  car  (12  non-stop  runs,  highest  possible)  and 
second  car  (11  non-stop  runs). 

Highly  commended:  The  single-cylinder  Swift,  class  C  (10 
non-stop  runs),  and  the  7  H.P.  Swift,  class  D  (10  non-stop 
runs) . 

The  "  A  "  cai-s  represent  those  declared  at  a.  selling  price 
of  £125  or  less,  to  carry  two,  including  the  driver;  "B" 
those  at  a  price  of  more  than  <£125,  and  not  more  than 
£150;  "C"  cars  more  than  £150,  and  not  more  than 
£175;  and  "D"  at  more  than  £175,  and  not  more  than 
£200.  The  passengers  carried  were  in  most  cases  two,  in 
three  cases  three,  and  in  two  cases  four. 


Institution  op  Mining  Engineers. — The  fifteenth  annual 
general  meeting  of  this  institute  will  be  held  on  the 
14th,  15th,  and  16th  instant,  at  Birmingham,  with 
Mr.  James  Cop©  Cadman  as  president.  The  following 
papers  will  be  read  or  taken  as  read,  and  a  number  of 
other  papers  will  be  open  for  discussion :  1.  "  The  Mining 
Department  of  the  University  of  Binningham."  By  Prof. 
R.  A.  S.  Redmayne.  2.  "  Coal  Mining  in  Asturias."  By 
Prof.  Henry  Louis.  3.  "  Tlie  Problem  of  Gob-fires."  By  Mr. 
George  Farmer.  4.  "  An  Improved  Apparatus  for  Laying 
the  Dust  in  Coal  Mines."  By  Mr.  J.  Creswell  Roscamp. 
5.  "  A  Not©  on  the  Bengal  Coal  Fields,  and  some  Methods 
of  Pillar  Working  in  Bengal,  India."  By  Mr.  Geo.  A.  Stonier, 
A.R.S.M.,  F.G.S.  6.  "  Mine-survejnng  Instruments."  Part  II. 
By  Mr.  Dunbar  D.  Scott.  7.  "  The  Problem  of  Dynamic 
Balance."  By  Mr.  E.  H.  Roberton.  8.  "  General  Notes  on 
the  Principal  Gold-mining!  Districts  a,nd  Mines  of  Western 
Australia."  By  Mr.  W.  T.  Saunders.  Six  excursions  are 
arranged  to  works  and  collieries  of  interest  in  th©  neighbour- 
hood. '• 


The  New  Patent  Law. — Th©  Board  of  Trade  has  just 
issued  an  order  bringing  into  force  on  the  first  day  of 
January  next  the  Government  examination  system  for 
patents  set  forth  in  the  Patent  Law  of  1902,  and  from 
January  1st,  1905,  reducing  the  period  of  provisional  pro- 
tection from  nine  months  to  six.  By  this  system  of 
examination  the  examiner  has  to  search  through  th©  British 
patents  of  the  immediately  preceding  fifty  years,  to  see  if 
in  these  there  be  in  his  opinion  any  anticipation  of  th© 
invention  set  forth  in  the  complete  specification.  This 
report  is  forwarded  to  the  comptroller,  and  if  th©  comp- 
troller be  of  the  opinion  (from  this  report)  that  th©  in- 
vention is  partly  or  wliolly  anticipated,  the  applicant  is 
informed  of  the  anticipation,  and  has  the  option  of  a 
personal  hearing,  or  of  aniending  th©  specification  to  the 


satisfaction  of  the  comptroller,  or  in  default; of  either  tlie 
comptroller  determines  whether  a  reference  to  any,  and,  if  so, 
what  prior  specifications  must  bo  made  in  the  specification 
by  way  of  notice  to  the  public.  Against  his  decision  tliere 
will  be  an  appeal  to  the  law  officer.  The  examiner's  reports 
will  be  kept  strictly  secret  from  all  but  the  applicant  and  his 
agent,  but  this  examination  must  not  be  held  in  th©  slightest 
to  guarantee  in  any  way  the  novelty  of  the  invention  or 
the  validity  of  the  patent,  as,  of  course,  the  prior  publication 
of  th©  invention  in  other  documents  open  to  th©  public  in 
England  prior  to  the  date  of  the  application,  or  the  prior 
public  use  of  the  invention,  would  be  equally  as  fatal  to  the 
validity  of  th©  patent  as  the  publication  of  the  invention  in 
a  prior  British  specification. 

Germany's  Tramway  Systems. — Official  report  giving 
information  as  to  the  agreements  between  tramway  com- 
panies and  German  municipalities  states  that  of  1,906 
miles  electric  tramway  only  281  are  worked  by  municipal 
bodies,  the  larg©  cities,  Fraukfort-on-Maine,  Dusseldorf, 
Munich,  and  Cologne,  accounting  for  about  one-half  of  this 
mileage.  Nor  are  many  of  the  lines  actually  owned  by  the 
municipalities.  In  most  cases,  where  private  enterprise 
has  been  enlisted  for  the  laying  as  well  as  the  working 
of  the  lines,  the  terms  include  the  payment  annually  to  the 
local  board  of  a  portion  of  the  surplus  profit  after  allowance 
for  depreciation  and  dividend.  As  a  rule  this  participation 
in  profit  by  the  municipal  board  is  after  th©  lapse  of  a 
prescribed  number  of  years.  In  some  instances  it  is  further 
agreed  that  after  a  certain  time  the  whole  concern  reverts  in 
fee  simple  to  the  authorities.  In  Germany  the  largest  con- 
cern owns  200  miles  in  Berlin  and  vicinity,  with  a  capital 
of  about  five  millions  sterling.  With  this  and  one  or  two 
exceptions  the  tramway  companies  cannot  be  said  to  have 
prospered.  There  ar©  numerous  Government  restrictions. 
Skilled  motor  men  ar©  well  organised,  and  demand  wages 
far  in  advance  of  rates  ruling  in  Germany.  Coal  is  dear,  and 
electric  current  costs  oai  an  average  from  l^d.  to  2d.  per 
kilowatt  hour,  and  the  lowest  consumption  per  car  mile 
is  about  11  kilowatt  hours,  the  highest  where  heavy 
gradients  obtain  being  17. 

The  New  Cunarders. — ^During  the  last  few  days  active 
operations  have  been  commenced  with  the  laying  down,  at  the 
Wallsend  yard  on  the  Tyn©  of  Messrs.  Swaji,  Hunter, 
and  Wigham  Richardson  Limited,  of  th©  keel  of  on©  of  the 
new  turbine  steamships,  which  ar©  to  be  built  for  the 
Atlantic  service  of  the  Cunard  Steamship  Company.  As 
speed  is  to  be  the  leading  feature  of  the  new  vessel,  the 
Cunard  Company  appointed  a  committee  of  experts  to 
consider  the  question  of  the  machinery,  and  this  committee, 
after  exhaustively  examining  all  the  phases  of  the  question, 
reported  in  favour  of  the  turbine  system,  and  in  order  to 
determine  the  most  suitable  locations  for  the  engines  on  the 
new  Cunarder,  a  larg©  working  model  of  the  new  vessel  was 
made  and  experimented  with  in  the  Howden  dock  on  the 
Tyne,  with  a  view  to  ascertaining  the  most  suitable  position 
for  the  shafting.  The  new  Cunarder,  to  be  built  on  the 
Tyne,  and  which  will  have  a  hors©  power  greatly  in  excess 
of  that  of  any  other  mercantile  vessel  afloat,  will  be  760  ft. 
in  length,  87  ft.  in  breadth,  60  ft.  in  depth,  and  afford 
accommodation  for  no  fewer  than  2,900  passengers,  in 
addition  to  the  ship's  crew.  The  machinery,  which  will 
be  of  the  Parsons  Marine  Steam  Turbine  Company's  pattern, 
will  be  provided  by  the  Wallsend  Slipway  and  Engineering 
Company.  The  work  of  building  the  new  vessel  will,  it  is 
expected,  take  at  least  two  years  to  complete. 


Messrs.  the  Fabrics  Automatic  CuTTiNa  Company,  of 
Irlam  Eoad,  Flixton,  are  about  to  place  on  the  market  a  new 
form  of  machine  for  severing  all  kinds  of  fabrics.  Tlie  machines 
can  be  arranged  with  two,  four,  or  more  nipping  rollers  on  the 
cutting  drum,  by  which  the  work  is  greatly  expedit-ed  and 
the  output  increased. 
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SOME  EXAMPLES  OF  PRESENT  PRACTICE  IN 
CRANES  AND  LIFTING  M ACH I N ER Y.— VI I. 

By  Edward  C.  R.  Marks,  A.M.I.C.E.,  M.I.M.E. 

{Continued  from  page  23G.) 

Tempehley  Transporters. 

The  Temperley  transporter  is  succinctly  described  by  the 
makers,  the  Temperley  Transporter  (  Company,  of  71,  Bishops- 
gate  Street  Within,  London,  E.C  ,  as  consisting  "essentially 


of  an  automatic  traveller,  a  beam  forming  a  track  upon  which 
the  traveller  runs,  a  steel  wire  rope  by  means  of  which  the 
load  is  lifted  and  transported,  and  an  engine  for  operating 
the  rope." 

When  used  for  handling  c  lal,  ore,  or  other  materials  in 
bulk,  automatic  dumping  skips  are  employed.  The  auto- 
matic traveller  is  made  in  two  types:  (1)  single  purchase 
for  handling  loads  up  to  30cwt,  and  (2)  double  purchase 
for  loads  of  35  and  -50  cwt.  For  heavier  loads,  specially 
designed  travellers  are  required. 


Fia.  3(i. 


Fio.  35. 


Kio.  37. 


September  9,  1004] 
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The  travellers  are  arranged  for  either  inclined  or  horizontal 
tracks.  With  an  inclined  track  the  weight  of  the  traveller, 
either  light  or  loaded,  causes  it  to  run  down  the  incline  ; 


Fig.  36  represents  a  travelling  tower  transporter,  a  type 
in  which  the  beam  is  entirely  supported  by  a  single  tower 
mounted  on  wheels.    These  transporters  are  usually  made 


Fio.  as. 


with  a  horizontal  track  an  overhauling  rope  with  counter- 
balance weight  is  employed  for  the  return  movement  of 
traveller.  The  traveller  is  automatically  locked  to  the  beam 
during  the  load  lifting  and  lowering  operation. 

Fig.  35  illustrates  the  coaling  of  H.M.S.  Majestic  with 
four  Temperley  patent  portable  transporters.  Such  portable 
transporters  are  employed  by  the  makers  in  the  equipment 


self-propelling.  The  steam,  electric,  or  hydraulic  motor  for 
driving  all  the  motions  of  the  machine  is  carried  on  the 
lower  platform  of  the  tower  itself  With  a  steam  engine,  or 
winch,  the  boiler  is  also  mounted  on  the  same  platform. 
'I'he  particular  transporter  shown  at  fig.  36  was  supplitd  for 
discharging  coal  from  steamers  at  St.  Michael,  Azores.  The 
coal  is  lifted  out  of  the  vessel  and  run  along  the  transporter 


Fig. 


of  complete  "  coaling  craft "  provided  with  storage  capacities 
up  to  12,000  tons  and  rates  of  output  per  hour  up  to  600  or 
700  tons  of  bagged  coal.  The  vessels  are  self-propelled  or 
not,  according  to  requirements. 


beam  for  discharge  either  through  the  roof  of  the  storage 
sheds  extending  the  whole  length  of  the  quay,  or  into  wagons 
on  the  opposite  side  of  the  building.  The  driver's  platform 
is  placed  at  a  sufficient  height  to  give  him  a  clear  view  on 
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the  deck  of  the  vessel  and  over  the  roof  of  the  sheds.  The 
following  leading  figures  relro  to  this  transporter:  Load. 
22  cwt. ;  lifting  speed,  200  ft.  per  minute;  transporting 
speed,  400  ft.  per  minute  ;  reach  on  water  side  50  ft.,  and 
on  land  side  50  ft.,  gauge  1 1  ft.,  total  1 14  fr.  Motive  p  'wer 
is  steam.    The  water-si  le  arai  is  mxde  to  hinge  up. 

At  fig.  37  Temperley  fixed  tnuisjjorters  are  shown  as 
employed  at  the  Royal  Arsenal,  Woolwich,  f  r  military 
stores.  The  near  transporter  ot  the  two  shown  in  tlie  illus- 
tration has  the  river  end  of  the  b.aui  hinged  up  to  allow 
vessels  to  pass.  These  transporter.-^  are  for  handling  loids 
up  to  30  cwt.  E  ich  beam  is  long  en  )Ugh  for  a  total  eftVctive 
travel  of  107  fc.  3  in.  It  will  be  seen  that  it  has  a  great 
over-reach  from  the  building  on  the  water  side — the  side 
shown  in  the  illustration.  Tlie  machines  serve,  or  convey 
goods  between,  the  store  building  and  the  vessels  and  rail- 
way trucks  on  the  respective  sides  of  the  same,  the  beam  of 
each  machine  being  in  part  within  the  building 

An  exa-rnjle  of  a  two-speed  electric  engine  or  motor  for 
Temperley  transporters  is  shown  at  fig  38.  The  machine 
is  designed  for  lifting  the  load  at  the  rate  of  400  ft.  per 
minute  with  the  low  gear  and  800  ft.  per  minute  with  the 
high  gear.    The  hoisting  drum  runs  loose  on  its  shaft  for 


settled  out  of  court,  or  otherwise  disposed  of  in  such  a  way  as 
not  to  enable  the  officials  of  the  court  to  state  definitely  the 
results.  The  corresponding  figures  in  the  four  previous  years 
were  348,  407,  548,  and  538. 

The  nximber  of  cases  carried  to  the  Court  of  Aj)[)eal  in 
England  was  38,  or  a  little  more  tiian  2  per  cent  of  the  cases 
that  came  before  the  county  courts.  This  is  a  considerable 
decrease  as  compared  with  the  preceding  years,  tlie  figures 
being  59  in,  .1902,  6i  in  1901,  and  90  in  1900.  Of  the  38 
appeals,  18  were  appeals  by  workmen  and  20  liy  employers. 
There  v/ere  two  appeals  to  the  House  of  Lords  (as  compared 
with  one  in  1902,  three  in  1901,  and  seven  in  1900),  the  work- 
man being  the  appellant  in  one  case  and  the  employer  in  the 
other.  The  workman's  appeal  was  allowed;  the  employer's 
was  dismissed. 

Of  the  claims  for  compensation  finally  settled  in  1902  within 
the  cognisance  of  the  courts  the  decision  in  960  cases  was  in 
favovu'  of  the  applicant  and  178  in  favour  of  the  respondent. 
The  proportion  of  cases  in  which  the  applicant  was  successful, 
after  rising  from  75  per  cent  in  1899  to  86  per  cent  in  1901, 
fell  to  83  per  cent  in  1902;  for  1903  it  was  81  per  cent. 

In  446  cases  the  award  was  a  lump  sum;  in  514  a  weekly 
payment.  The  number  of  cases  in  which  a  lump  sum  was 
awarded  is  very  much  larger  than  the  corresjDonding  figures  for 
1902  and  1901,  namely  360  and  399.  The  number  of  cases  in 
which  weekly  payment  was  made  shows  an  increase  on  last 
year's  figure,  441,  though  it  is  lower  than  the  figure  for  1901, 
namely  608. 


Fig.  40. 


lowering  the  load,  but  is  clutch-connected  therewith  for 
lifting  the  load.  The  brake  rim  is  formed  on  the  drum  or 
barrel ;  the  brake  is  controlled  by  a  balanced  foot  lever. 

An  illustration  of  a  hydraulic  transporter  engine  is  given 
at  fig.  39.  The  lifting  speeds  are  as  follows  :  Low  gear, 
260  fc.  per  minute  ;  high  gear,  680  ft.  per  minute. 

Fig.  40  represents  a  double-purchase  traveller  and  rope 
carrier  as  employed  on  Temperley  transporters  of  various 
types. 


THE  WORKMEN'S  COMPENSATION  ACTS. 


A  Home  Office  report  containing  statistics  of  proceedings 
under  the  Workmen/s  Compensation  Acts,  1897  and  1900,  and  the 
Employers''  Liability  Act,  1880,  during  the  year  1903,  was 
issued  on  September  1.  The  number  of  cases  under  the  Work- 
men's Compensation  Acts  dealt  with  in  England  and  Wales 
by  county  court  judges  and  county  court  arbitrators  last  year 
was  1,437,  the  largest  number  yet  recorded;  the  totals  for  the 
four  years  1899  to  1902  being  999,  1,145,  1,370,  and  1,269 
respectively.  Agriculture,  to  which  the  Act  was  extended  in 
1900,  shows  a  further  increase,  75  cases,  as  against  59  and  11 
in  the  two  previous  years.  Tlie  number  decided  by  judges  was 
1,295,  as  against  1,200  in  1902  and  1,289  in  1901;  the  number 
of  cases  decided  by  a  special  arbitrator,  which  fell  from  98  and 
29  in  the  first  two  years  to  9  both  in  1901  and  1902,  rose  in 
1903  to  50.  Tlie  cases  settled  by  acceptance  of  money  paid  into 
court  number'ed  92,  as  against  60  last  year.  In  addition  to  the 
cases  actually  dealt  with  by  county  court  judges  and  county  court 
arbitrators,  there  were  596  cases  which  were  either  withdrawn. 


In  the  cases  of  weekly  jiayments  it  is  impossible  to  attempt 
any  complete  statement  of  the  capitalised  value  of  the  grants 
of  compensation.  In  324  cases  the  compensation  was  awarded 
on  account  of  death;  and  in  all  of  them,  with  one  exception, 
the  deceased  had  left  dependants.  The  total  amount  so  awarded 
was  ^858,529  19s.  4d.,  a  considerable  increase  on  the  figure  for 
■•  the  previous  year ;  and  the  average  award  in  each  case,  which 
I  rose  from  ^173  Is.  7d.  in  1899  and  =£163  8s.  9d.  in  1900  to 
=£188  7s.  7d.  in  1901,  and  fell  in  1902  to  i;i68  Os.  Id.,  rose 
again  in  1903  to  £180  13s. 

Of  a  total  of  2,033  cases  taken  into  court  953  had  reference 
to  factory  hands,  439  to  miners,  212  to  men  employed  on  build- 
ings, 135  to  railway  servants,  119  men  engaged  in  engineering 
works,  110  to  agriculturists,  and  65  to  quarrymen. 

The  Employers'  Liability  Act. 

!  The  total  number  of  actions  brought  in  county  courts  during 
the  year  1903  under  the  Employers'  Liability  Act,  1880,  was 
513.  In  125  cases  judgment  was  given  for  the  plaintiii'  and  in 
95  for  the  defendant,  the  amount  of  damages  awarded  being 
d£13,247.  The  number  of  cases  in  the  different  employments 
were — -Factory,  313;  building,  122;  engineering  work,  22; 
railway,  14;  mines,  5;  agricxilture,  4;  quarry,  2;  and  otiieT 
employments,  31.  The  amount  of  damages  in  case  of  deatj 
averaged  =£246  5s.  3d. 


A  GREAT  graving  dock,  the  largest  on  the  east  coast  of 
England,  and  only  surpassed  in  the  kingdom  by  those  at  South- 
ampton and  Liveri^ool,  was  opened  at  Hebburn-on-Tyne  last 
month.  The  dock  has  taken  four  years  to  build,  cost  the  lives 
of  seven  men  engulfed  in  running  sand,  and  is  700  ft.  long, 
90  ft.  wide,  with  28  ft.  of  water.  Half  a  million  tons  of  debris 
were  removed,  and  the  walls  absorbed  over  92,000  cubic  yards 
of  concrete. 
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HIGH-PRESSURE  MULTI-STAGE  TURBINE 
PUMPS,  WITH  SPECIAL  BALANCING 
DEVICE. 

TiiEtfE  pumps  are  constructed  at  the  Byron  Jackson 
Machine  Works  of  San  Francisco,  Cal.  They  consist  of 
a  number  of  impellers,  A,  fig.  1,  containing  spirally-curved 
water  passages  with  fixed  guide  passages  B  between  them. 
The  water  enters  the  passages  of  each  impeller  at  the 
centre,  and  is  forced  by  the  rotation  of  the  wheel  into  a 
oollectuag  chamber  surrounding  its  periphery.  The 
passages  B  then  reduce  the  tangential  motion  of  the  water 
guiding  it,  so  that  it  enters  the  next  wheel  axially.  In 
tig.  1  the  suction  is  at  the  top,  and  the  discharge  leaves 
the  collecting  chamber  of  the  lowest  impeller  in  a  tangen- 
tial direction.    The  shaft  is  carried  by  a  thrust  bearing 


Fk.  1.— Longitudinal  Section  of  \  ertical  Three-stage  Turbine  Pump. 

at  the  tup  and  by  bushes  in  the  pump  casing.  At  the 
bottom  there  is  a  special  balancing  arrangement  described 
below.  Each  wheel  where  it  joins  the  preceding  guide 
passages  is  fitted  into  the  casing  so  as  to  form  as  tight  a 
joint  as  possible  without  introducing  any  great  frictional 
resistance  to  rotation.  With  the  exception  of  the  eye,  the 
external  surface  of  the  impeller  is  exposed  to  the  delivery 
pressure,  so  that  there  is  a  resultant  upward  pressure  on 
each  impeller  equal  to  the  product  of  the  area  of  its 
entrance  and  the  discharge  pressures  of  that  stage.  If  all 
the  impellers  are  alike,  the  total  upward  thrust  is  equal 
to  the  product  of  the  area  of  one  eye  and  the  pressure 
corresponding  to  the  lift.  In  the  design  the  upward  thrust 
slightly  exceeds  the  weight  of  the  rotating  parts,  and  this 
excess  is  relieved  by  the  balancmg  device  located  at  the 
lower  end  of  the  shaft,  so  that  an  exact  balance  is  produced, 
and  the  thrust  bearing  is  therefore  relieved  of  all  pressure 
while  the  pump  is  running.  The  balancing  device  consists 
of  two  chambers  C  and  D  in  the  bottom  of  the  lowest 
section  of  the  pump  case.  In  the  lai-ge  chamber  C  works 
the  hub  E,  which  is  at  the  bottom  of  the  last  impeller. 
The  joint  between  this  hub  and  the  walls  of  C  is  loose 
enough  to  allow  of  a  slight  leakage  into  C  from  the  lower 
side  of  the  impeller,  so  that  the  pressure  tends  to  become 
that  of  discharge.  But  the  lower  chamber  D  contains  a 
plug  H,  capable  of  adjustment  hy  means  of  screws,  and 
whose  upper  end  fits  closely  into  a  central  hole  in  the 


hub  E,  which  communicates  witli  the  eye  of  the  last  wheel 
by  means  of  the  holes  G.  The  action  that  takes  place  is 
as  follows :  When  leakage  round  E  has  raised  the  pressure 


.Fig.  2.— Section  of  Horizontal  Turbine  Pump. 


in  C  to  that  of  delivery,  the  total  upward  pressure  on  the 
impeller  is  greater  than  the  total  weight  of  the  rotating 
parts,  and  therefore  lifts  them  until  the  central  hole  in 


Fig.  4.  —Vertical  Four-stage  Turbine  Pump. 

E  is  raised  clear  of  H.  The  leakage  through  G  now  relieves 
the  pressure  in  C,  so  that  the  rotating  parts  again  descend. 
A  position  of  equilibrium  is  therefore  obtained  such  that 
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the  leakage  round  E  and  through  G  produces  a  suitable 
pressure  in  the  space  C.  This  position  may  be  altered  by 
axial  adjustment  of  the  plug  H,  thereby  fixing  the  position 
of  the  impellers  in  the  pump  casing.  The  thrust  bearing- 
has,  therefore,  only  to  carry  the  weight  of  the  shaft  and 
impellers  when  they  are  at  rest. 

Fig.  2  shows  a  pump  with  a  horizontal  axis  in  whicli  the 
arrangement  for  balancing  is  different.  On  the  back  of 
each  wheel  there  is  a  ring  S  fitting  into  an  annular  pro- 
jection t  on  the  casing.  Holes  V  lead  from  the  eye  of  the 
wheel  to  the  cylindrical  space  thus  formed,  whicli,  being 
slightly  larger  than  the  wheel  eye,  eliminates  all  thrust 
on  the  impeller  towards  the  suction,  and  produces  a  slight 
thrust  in  the  opposite  direction.  This  last  is  taken  up  by 
a  balancing  device  at  the  end  of  the  shaft  precisely  similar 
to  that  used  in  the  vertical  pump.  The  position  of  the 
rotating  parts  is  thus  fixed  by  this  balancing  action,  which 
also  affords  sufficient  margin  to  compensate  for  longitudinal 
thrusts  which  may  result  from  the  position  of  the  impellers 
being  slightly  out  of  centre  or  other  causes.  These  pumps 
lift  from  100  ft.  to  2,000  ft.,  each  impeller  lifting  100  ft. 


motor  mounted  directly  on  the  shaft.  The  balancing 
action  of  the  pump  was  in  this  case  designed  to  be  sufficient 
to  carry  the  entire  weight  of  the  rotating  parts — i.e., 
rotor,  shaft,  and  impellers. 


PROTECTION  OF  METALLIC  SURFACES.* 


That  some,  kind  of  protection  is  necessary  for  metals  is 
obvious,  as  the  loss  through  wasting,  or  converting  one  sub- 
stance into  another,  is  past  all  calculation.  No  doubt  the 
earliest  forms  of  protection  for  metallic  surfaces  were  arrived 
at  by  coverings  for  decorative  purposes,  and  the  first  would 
be  greases  with  colouring  matter,  or  some  class  of  earth  or. 
clay  worked  into  a  paste  or  paint.  It  would  soon  be  noticed 
that  iron  would  not  rust  so  rajiidly  under  such  treatment;  by 
degrees  coverings  would  be  used  as  they  are  now  for  the  two 
purposes,  decorative  and  protective. 

What  is  this  wasting  or  rusting  of  the  metals?  All  metals 
do  rust,  some  slightly  and  others  very  rapidly;  it  goes  on 
without  any  apparent  assistance.  The  "  noble "  metals  only 
tarnish,  which  can  be  effaced  by  rubbing  with  a  dry  cloth; 
this  tarnishing  of  silver  is  very  pronounced  if  sulphur  fumes 
are  in  the  air.    The  base  metals  rust  unless  the  greatest  care 


Fig.  3.— horizontal  TWO  STAGE  TURBINE  PUMP  DIKECT-CONNECrED  TO  INDUCTION  MOTOU. 


to  250  ft.,  and  a  high  efficiency  (from  70  to  80  per  cent)  I 
is  said  to  be  realised.  A  two-stage  horizontal  pump  is 
shown  in  fig.  3,  as  constructed  for  the  waterworks  of  the  I 
city  of  Stockton,  Cal.  It  delivers  1,500  gallons  per  minute 
against  a  head  of  140  ft.  at  690  revolutions  per  minute. 
It  is  driven  by  a  75  H.P.  induction  motor  of  the  Westing- 
house  Electric  and  Manufacturing  Company,  Pittsburg,  Pa. 
Pump  and  motor  have  a  common  base  plate,  and  their 
shafts  are  solidly  coupled.  This  pump  was  guaranteed  to 
give  an  efficiency  of  75  per  cent,  and  we  are  informed  by 
the  manufacturers  that  the  official  test  showed  it  to  have 
an  efficiency  of  82  per  cent. 

Fig.  4  shows  a  vertical  pump  with  four  wheels.  It 
discharges  450  gallons  per  minute,  and  delivers  to  500  ft. 
The  mounting  of  the  pump  in  the  present  instance  is  at 
the  bottom  of  a  200  ft.  pit.  The  pump  shaft  leads  verti- 
cally to  the  surface,  where  it  is  driven  by  belt.  It  was 
constructed  for  the  Rubio  Canon  (Cal.)  Water  Company. 
A  closely  similar  installation  has  been  made  for  the  city 
water  works  of  New  Albany,  Ind.,  where  two  vertical  three- 
stage  pumps  operate  under  a  head  of  310  ft.  The  pumps 
are  located  in  a  30  ft.  pit,  and  their  shafts  are  extended 
to  the  surface,  where  they  carry  each  a  200  H.P.  induction 


is  taken.  If  a  sheet  of  iron  be  scoured  bright  and  dried,  and 
then  some  spotsi  of  water  are  dropped  on  to  it,  in  a  few  hours 
the  surface  under  the  water  will  have  taken  a  light  red  or 
orange  yellow  colour,  and  when  all  the  water  has  evaporated, 
where  each  spot  of  water  had  been  there  will  be  a  red  mark. 
If  the  sheet  is  cleaned  by  rubbing  it  lightly  with  an  oiled 
cloth,  the  marks  that  were  red  now  appear  of  a  dull  colour, 
less  bright  than  the  places  that  were  not  wetted ;  examine 
these  small  discs  with  a  powerful  glass;  the  etching  on  the 
iron  is  plainly  to  be  seen,  showing  that  so  much  iron  has  been 
eaten  away.  Even  if  only  air  be  allowed  to  play  freely  over  the 
surface  of  such  a  sheet,  in  a  few  days'  time  this  redness  will 
appear,  light  at  first,  and  after  a  time  it  darkens  to  deep  red, 
and  afterwards  to  deep  brown.    What  is  the  cause  of  this? 

If  we  put  a  sheet  of  lead  to  the  same  test,  bright  at  first,  in 
a  few  hours  it  becomes  quite  dull,  but  unlike  the  iron,  this 
dullness  on  the  lead  sheet  does  not  deepen;  once  covered  it 
stops,  and  this  skin  gets  no  deeper,  but  forms  the  lead's  jiro- 
tecting  coat.  If  two  pieces  of  lead  be  scraped  bright  and  put 
together  with  a  little  pressure  and  a  sharp  twist,  they  lock 
themselves  together ;  try  the  experiment  again,  scrape  the 
faces  bright,  but  do  not  put  them  together  until  the  following 
day,  it  will  then  be  found  impossible  to  make  them  lock  to- 
gether. What  is  this  that  attaches  itself  to  the  surface,  and 
!  so  effectually  keeps  them  apart  ?  When  lead  is  being  melted  a 
!    dross  collects  on  the  surface;  if  this  be  skimmed  off  the  molten 


*  Paper  read  before  the  Institute  of  Jlarine  Engiucera  on  April  ISth,  1904,  by 
Mr.  N.  Brandon. 
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lead  shows  a  mirror-like  surface^  which  soon  becomes  chill  again, 
and  this  removing  of  the  dross  could  go  on  until  there  was 
no  lead  Itft.  If  a  portion  of  this  lead  dross  be  mixed  with 
about  twice  its  bulk  of  powdered  charcoal  and  placed  in  a 
crucible,  the  lid  put  on  and  sealed  with  clay,  then  heated  to  a 
red  heat  and  allowed  to  cool,  and  the  contents  of  the  crucible 
shaken  out,  some  dust  will  be  found  and  a  little  button  of  lead. 
What  the  lead  dross  had  taken  up  has  evidently  been  given 
up  again  to  the  charcoal,  helping  to  consume  it,  and  this 
something  is  the  oxygen  of  the  air,  which  unites  with  the  lead 
to  form  the  dross  or  oxide  of  lead,  and  has  again  left  the 
lead  oxide  to  unite  with  the  charcoal,  forming  carbonic  acid 
gas  and  lead. 

If  a  sample  of  iron  rust  be  treated  in  the  following  manner 
we  are  able  to  find  what  it  contains :  some  rust  in  fine  powder 
is  weighed  into  a  crucible  and  heated  for  two  hours  at  a 
temperature  of  200  deg.  Fah.,  allowed  to  cool  and  weighed; 
the  loss  of  weiglit  equals  moisture.  The  crucible  is  again 
heated,  and  kept  at  a  red  heat  for  about  two  hours,  is  again 
allowed  to  cool,  weighed,  and  the  loss  equals  the  weight  of 
the  combined  water.  The  residuum  is  now  placed  in  a  hard 
glass  tube  having  an  arrangement  for  passing  dry  hydrogen 
gas  through  it;  the  iron  rust  is  heated  to  a  red  heat,  and  the 
hydrogen  when  passing  over  the  heated  rust  combines  with 
something  in  the  rust  to  form  water;  this  something  proves  to 
be  oxygen  which  has  left  the  heated  rust.  The  residuum  in 
tlie  glass  tube  is  found  to  be  iron  and  highly  magnetic.  If  tlie 
experiment  be  carried  out  with  weighted  quantities  and  the 
necessary  calculations  made,  it  is  found  that  100  parts  of  iron 
rust  contain  about  52  rier  cent  of  iron,  22  5  per  cent  of  oxygen, 
and  25  per  cent  of  water;  proving  that  oxygen  and  moisture 
are  the  causes  of  rust.  As  so  much  water  is  found  in  the  rust, 
we  naturally  come  to  the  conclusion  that  if  no  moisture  were 
allowed  to  come  in  contact  with  the  metal  rust  could  not  be 
formed ;  also  if  the  surface  be  allowed  to  get  wet  and  dry 
alternately  more  wasting  takes  place.  The  atmosphere  always 
contains  moisture,  more  at  some  times  than  others ;  this 
moisture  contains  carbonic  acid  gas,  which  assists  the  oxygen 
in  its  work  of  destruction. 

Thai  iron,  when  rusting,  takes  up  some  other  body  can  be 
seen  by  its  increase  of  volume,  and,  when  forming,  the  power 
it  exerts  is  irresistible.  Take  notice  in  old  steel  or  iron  ships 
of  the  rust  formed  between  frames  and  reverse  frames,  and 
how  they  bulge  between  the  pitch  of  rivets.  Tliis  rust  when 
beaten 'out  leaves  an  open  space;  if  a  piece  of  this  scale  bt, 
examined  when  ^broken  across  the  section,  it  sliows  form's  of 
strata,  indicating  that  it  has  been  formed  at  different  times. 
This  is  easily  accounted  for.  Each  damp  or  sweaty  cargo 
supplies  the  necessary  heat,  dampness,  and  gases.  The  follow- 
ing cargo  may  be  one  that  does  not  STveat,  then  there  will 
be  a  period  of  rest  from  rusting,  and  thus  the  strata  is  formed. 
Temperature  also  plays  an  important  part  in  rusting,  more 
especially  if  it  differ  on  each  side  of  tlie  surface ;  this  pro- 
duces sweating  on  the  side  of  lowest  temperature;  the  sweat 
is  condensed  atmosiiheric  vapour,  and  of  course  contains  car- 
bonic acid  gas. 

Rapid  change  of  temperature  also  causes  cracking  of  scale 
from  the  surface,  leaving  new  surface  ready  for  attack.  This 
is  very  pronounced  in  many  cases;  ships'  tanks,  for  instance, 
although  always  in  a  wet  or  damp  state,  do  not  waste  so 
rapidly  as  one  would  expect,  because  the  range  of  temperature 
is  small,  but  when  we  come  to  the  tank,  which  is  subject  to 
larger  ranges  of  temperature  (under  boilers),  the/e  the  wasting 
;s  very  rapid. 

The  internal  wo.rk  in  pontoon  tanks  lasts  for  years  owing 
to  the  small  range  of  temperature;  the  tank  tops  deteriorate 
worse,  as  they  have  a  wider  range  of  temperature  through 
being  exposed  to  the  action  of  the  sun.  Wasting  goes  on 
less  rapidly  below  water  than  in  positions  of  alternate  wettings, 
or,  as  sailors  say,  "  between  wind  and  water."  Tliis  can  be 
seen  in  boilers.  The  auxiliary  boilers,  that  are  only  in  use  a 
short  portion  of  their  lives  compared  with  the  main  boilers, 
waste  much  more  quickly,  and  this  can  only  be  accounted  for 
by  the  sweating  arising  from  vapour  leaking  through  faulty 
valves  during  the  idle  period.  Surfaces  that  cannot  have  a 
protecting  coat  should  be  kept  either  wet  or  dry.  Water 
holds  a  portion  of  oxygen,  fifty  volumes  in  every  1,000,  at  a 
temperature  of  60  deg.  Fah.,  and  as  the  temperature  rises  its 
capacity  for  oxygen  or  any  gras-  decreases;  at  120  deg.  Fah. 
only  thirty-eight  volumes  per  1,000  are  held,  so  if  the  water  in 
the  boiler  be  heated  enough  to  expel  the  gas  and  then  closea 
up.  but  little  harm  can  be-  done. 

We  now  come  to  the  question.  What  bodies  offer  the  greatest 
resistance  to  this  all-destroying  oxygen,  moisture,  and  car- 
bonic acid  gas?  They  take  the  following  order:  platinum, 
gold,  silver,  copper,  tin,  zinc  varnishes,  oxides  of  lead,  zinc, 
iron,  lacquers,  Ijitumen,  and  cement  washes.  In  the  arts  the 
coverings  are  mostly  for  decorative  purposes.  Gold  leaf  is  a 
most  effective  protection  ;  a  leaf  of  gold  only  one  five-thousandth 
part  of  an  inch  in  thickness  is  a  perfect  protection  for  years, 
and  will  resist  acid  fumes.  Silver  is  used  as  a  covering  for 
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cheaper  metals,  and  is  applied  by  a  galvanic  process  known  as 
electro-plating.  The  process  of  lacquering  is  both  decorative 
and  protective;  lacquer  is  a  varnish  made  by  dissolving  shelhic 
in  alcohol,  and  may  bo  coloured  with  different  pigments,  gam- 
boge, saffron,  etc.  Tinning  is  the  process  of  covering  specially 
prejiared  sheet  iron,  wliicli  is  chemically  cleaned,  dipped  in 
tin,  and  rolled.  Enamelling  is  a  process  of  covering  iron  with 
a  glass  glaze. 

The  galvanising  process  is  much  the  same  as  tinning;  the 
sheets  are  cleaned,  dipped  in  a  weak  solution  of  acid,  washed, 
and  in  some  cases  dipped  in  lime  water  to  counteract  the  acid. 
Tlie  article  is  then  dipped  in  the  pot  and  receives  its  coat  of 
zinc.  It  is  a  most  effective  covering  and  extensively  used.  Its 
only  drawback  is  the  injurious  effect  of  the  pickle  on  the  iron. 
As  engineers,  the  metals  that  claim  our  attention,  are  those 
we  have  most  to  do  with — iron  and  steel.  To  find  an  efficient 
protection  for  these  metals,  as  used  in  bridge  and  ship  build- 
ing, has  taxed  the  ablest  of  engineers  and  chemists,  and  the 
inventor  has  found,  and  does  yet  find,  ample  scope  for  his 
inventive  faculty,  and  the  result  is  that  nostrum  after  nostrum 
is  launched  on  the  market,  each  better  than  the  last,  each  with 
its  long  list  of  testimonials  that  it  will  not  only  prevent  rust- 
ing but  will  destroy  any  existing  rust ;  in  fact,  like  a  quack 
medicine,  it  is  warranted  to  cure  all  ills.  The  protecting  coat 
must  be  selected  from  metallic  oxides,  bitumens,  varnishes, 
or  cement  washes.  The  principal  pio'tnents  are  white  and  red 
leads,  zinc  white,  and  iron  oxides.  There  is  also  a  number  of 
pigments  made  from  the  ochres,  barium,  china  clay,  etc.  White 
lead,  as  its  name  implies,  is  a  white  powder,  and  is  manu- 
factured in  several  ways.  That  most  used  is  known  as  the 
Dutcli  process.  Sheets  of  lead  are  subjected  to  heat  given 
off  by  spent  tan,  which  emits  carbonic  acid  at  the  same  time; 
also  the  fumes  of  acetic  acid  have  free  play  over  tlie  surface. 
By  this  action  the  lead  decomposes  into  a  greyish-white 
powder;  thi.s^  powder  is  washed,  ground,  and  again  ground, 
with  about  7  per  cent  of  linseed  oil,  and  packed  for  sale.  This 
pigment  has  found  great  favour  as  a  paint  for  iron  work.  It 
lias  a  fairly  good  colour,  covers  well,  and  resists  the  weather 
fairly  well ;  it  is,  however,  soon  destroyed  by  acid  fumes  or 
weak  acid  water ;  it  blackens  if  brought  in  contact  with  sul- 
phuretted hydrogen;  for  this  reason  it  should  not  be  used  in 
engine  rooms,  if  the  paint  is  expected  to  retain  its  colour. 
Its  principal  adulterants!  are  barium,  china  clay,  and  whiting. 

Red  lead  is  oxide  of  lead  heated  in  a  furnace  until  it  has 
taken  up  so  much  oxygen.  From  litharge,  PbO,  it  is  trans- 
formed into  PbjOj.  It  ig  considered  to  be  one  of  the  best 
protectives  for  iron  when  mixed  with  oil.  Oxides  of  iron  are 
composed  mostly  of  ferric  oxide,  Fe,Oj.  It  is  got  from  hematite 
mines;  the  ore  is  roasted,  then  ground  with  edge  rollers,  and 
washed  with  running  water ;  the  finer  particles  separate  them- 
selves from  the  coarse.  The  fine  oxide  is  again  ground  with 
flat  stones,  the  powder  dried,  and  ground  with  oil.  This 
pigment  makes  a  first-class  covering;  it  has  good  covering 
power,  will  stand  the  atmosphere  quite  as  well  as  lead,  it  is  no 
more  affected  by  acid  fumes,  and  has  cheapness  on  its  side. 

Bariums  and  china  clays  form  good  pigments,  and  will 
retain  their  colour.  Barium  is  known  as  permanent  white; 
both  it  and  cliina  clay  are  absolutely  unaffected  by  acids. 
Barium,  owinaf  to  its  cheapness,  isi  used  for  adulterating  white 
leads.  I  think  the  word  adulteration  is  rather  misplaced  in 
these  cases.  If  white  lead  is  bought  at  21s.  per  cwt.,  and  on 
testing  is  found  to  contain  barium,  then  this  is  adulteration; 
but  if  a  mixture  is  sold  for  white  lead  and  only  charged  12s. 
to  13s.  per  cwt.,  this  cannot  be  called  adulteration,  as  a  price 
to  insure  a  genuine  article  has  not  been  paid. 

Bitumastic  coverings  are  most  effective,  will  stand  a  lot  of 
rough  wear,  are  not  affected  by  acid  fumes,  and  are  cheap. 
This  class  of  protection  must  always  be  applied  at  a  high 
temperature.  It  is  a  good  non-conductor  of  heat,  therefore 
will  not  cause  condensation  on  its  surface,  at  least  not  to  the 
same  extent  as  'paints;  it  is  also  able  to  resist  the  corrosive 
action  of  bilge  water.  The  principal  danger  of  using  tars 
which  have  not  been  specially  prepared  for  coverings  is  the 
liability  they  have  to  contain  tar  acids  or  ammonia.  Cement 
washes  are  no  doubt  of  some  value;  in  fact,  a  good  coating  of 
Portland  cement  is  a  perfect  covering  so  long  as  it  remains  in 
contact  with  the  iron.  In  ships'*  tanks  and  the  like  it  is 
extensively  used,  but  for  vertical  surfaces  it  cannot  be  applied 
of  sufficient  tluckness.  When  used  as  a  cement  wash,  the 
cement  should  not  be  mixed  iu  a  solution  with  water,  as  this 
separates  the  ingredients;  the  better  plan  is  to  first  wet  the 
surface  with  a  brush,  the  cement  then  dusted  on  and  again 
brushed  over;  by  doing  this  the  full  benefit  is  obtained. 

Whatever  covering  is  used,  it  should  fulfil  the  following 
conditions  as  far  as  possible.  It  must  not  require  any  .special 
instruments  for  its  application,  nor  give  off  any  poisonous 
fumes;  it  must  be  easily  applied  and  dry  fairly  quickly.  Before 
the  oxide  pigments  can  be  applied  they  have  to  be  mixed  ivith 
some  vehicle,  which  is  usually  boiled  linseed  oil,  and  it  is  to 
this  article  that  we  must  look  for  the  real  protection  when 
coating  with  oxides.    Oil  and  the  pigments  forming  the  paint 
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are  not  a  chemical,  but  a  mechanical  mixture.  The  oil  and 
pigment  can  be  compared  to  an  emulsion  where  each  granule 
of  pigment  is  surrounded  with  a  coating  of  oil,  and  they  assist 
each  other  to  form  a  covering. 

Although  the  mi.xture  of  boiled  oil  and  a  pigment  is  a 
mechanical  mixture,  when  the  covering  is  applied  and  air  has 
free  access,  then  a  chemical  change  takes  place  by  the  oil 
absorbing  oxygen,  and  it  is  owing  to  this  property  that  the 
oil  dries.  Boiled  oil  is  linseed  oil  heated  by  blowing  hot  air 
tluougli  it.  When  it  is  undergoing  this  process  driers  aie 
added  in  the  form  of  leads  or  manganese;  these  are  added  as 
they  are  good  carriers  of  oxygen,  which  they  give  up  to  the 
oil,  causing  it  to  harden.  Boiled  oil,  if  allowed  to  dry  in 
contact  with  the  air,  increases  about  18  per  cent  in  weight. 
It  is  then  a  solid  mass.  If  the  oil  dries  too  fast,  then  the 
surface  will  crack  and  allow  air  to  pass  through.  Good  oil 
should  ret£iiu  an  elastic  body  that  will  allow  it  to  expand  or 
contract  with  the  surface  to  which  it  is  applied.  For  a  paint 
to  be  perfect  its  coefficient  of  expansion  should  equal  that  of 
the  surface  it  is  supposed  to  protect.  Of  course,  all  coatings 
will  deteriorate  in  time  owing  to  physical  as  well  as  chemical 
action,  but  to  insiu'e  lasting  paint  tlie  oil  must  be  good. 

It  is  sometimes  necessary  to  use  quick-drying  paint  to  holds, 
but  they  are  not  so  lasting  as  oil  paints.  The  drying 
effected  by  spirits — naphtha — which  eva.porate  quickly.  The 
surface  dries  lustreless,  and  soon  takes  a  powdery  appearance 
and  falls  off,  or  is  pushed  oft'  by  rust  which  is  formed  under- 
neath. 

Whatever  form  of  covering  is  used,  two  things  are  absolutely 
necessary:  first,  the  surface  must  be  properly  cleaned  of  all 
dirt,  rust,  and  mill-scale  before  the  coating  is  applied;  and, 
secondly,  the  surface  must  be  properly  and  effectually  covered — 
no  blow  holes  to  allow  air  or  water  to  get  through  the  coating; 
for  whatever  wasting  takes  place  must  originate  at  the  outer 
surface — that  is,  if  the  coating  is  effective,  there  is  every 
prospect  of  the  metal  retaining  its  efficiency.  Two  thin  coats 
are  b^'tter  than  one  thick  coat,  and  the  first  coat  must  be  pro- 
perly dried  before  the  other  is  applied.  It  is  also  important 
that  the  surfaces  should  be  clear  of  all  moisture,  as  it  is  impos- 
sible for  paint  to  adhere  to  wet  surfaces.  If  moisture  is 
trapped  between  the  surfaces  and  the  coating,  it  is  sure  to  show 
itself  by  blisters,  blowholes,  or  crinkling.  Treatment  of 
vessels  whilst  under  construction  is  of  great  importance,  and 
one  that  seldom  receives  proper  attention  ;  the  surfaces  are  not 
cleaned,  and  the  coatings  are  not  applied  soon  enough  on  each 
other.  A  coat  is  applied  (perhaps  of  a  doubtful  quality),  and 
before  the  next  coating  is  added  rust  has  started  under  the 
first. 

Painting  iion  surfaces  is  quite  a  different  thing  to  painting 
wood  surfaces;  in  the  latter  the  paint  has  a  chance  of  em- 
bedding itself  in  the  pores  of  the  wood,  or  the  wood  has  the 
power  of  absorbing  so  much  of  the  paint.  With  metallic 
surfaces  is  is  quite  different,  the  paint  is  only  able  to  remain 
on  the  surface  by  adhesion,  which  makes  it  all  the  more  neces- 
sary that  the  paint  should  have  strong  adhesive  qualities, 
because  nearly  all  the  surfaces  on  l)oard  ships  are  vertical, 
there  are  only  the  decks,  stringers,  tops  of  beams,  and  tank 
tops  that  are  horizontal.  If  the  first  coat  firmly  retains  its 
position,  then  any  number  of  coats  may  be  applied,  but  if  the 
bottom  or  priming  coat  is  not  properly  fixed,  or  is  on  an  un- 
clean surface,  then  as  soon  as  it  leaves  the  surface  it  will,  of 
course,  carry  all  other  coats  with  it.  As  the  paint  can  onlv 
depend  on  its  adhesive  powers  to  remain  on  the  surface,  w' 
may  say  that  the  rougher  the  surface  is  the  better  the  paint 
will  hold  on  ;  this  is  the  case  to  a  certain  extent  only.  Con- 
sider what  takes  place  when  painting  a  very  rough  surface 
say,  a  badly  pitted  plate.  There  is  the  risk  that  the  little 
pit  holes  will  not  be  filled  up,  or  there  will  be  a  cushion  of  air 
at  the  bottom  which  will  only  require  a  slight  rise  in  the  tem- 
perature to  expand  the  air  and  form  a  blister;  and,  again,  the 
little  hills  or  pinnacles  on  such  a  surface  will  be  barely  covered 
by  the  first  coat,  and  perhaps  by  the  time  the  second  coat  (if 
one  IS  applied)  is  on  the  rust  has  started.  The  rouo-her  the 
surf  ace  the  greater  chance  it  has  of  holding  moisture  "and  the 
smaller  chance  of  this  moisture  being  noticed.  When  rouo-h 
surfaces  are  covered  stiff  short-haired  brushes  should  be  used 
to  work  the  paint  well  on  to  the  surface.  The  benefit  of 
applying  pigments  to  dry  and  clean  surfaces  can  be  seen  on 
plates  of  great  age,  that  have  had  forgemen's  and  platers- 
marks  put  on  when  the  plates  were  new,  and  this,  no  doubt 
IS  more  due  to  the  clean  and  perhaps  warm  surface  than  to  the 
class  of  covering.  These  marks  can  be  distinctly  seen  and  if 
the  metal  be  examined  will  be  found  quite  good,  although  the 
rest  of  the  plate  be  badly  pitted.  '  " 

We  now, come  to  the  question  of  protecting  ships'  bottoms 
both  from  corrosives  and  fouling.  There  are  several  impor- 
tant Items  in  this  branch.  The  surface  must  be  smooth  so  as 
to  reduce  tlie  skin  friction  of  the  water  on  the  vessel's  sides 
and  flats  as  low  as  possible,  and  the  harder  the  surface  and 
more  sflass-likc  for  this  purpose  the  better.  But  there  are 
otlier  demands  (,n  the  paints  that  prevent  the  surface  beino-  of 


a  hard  nature.  The  coats  of  paint  must  be  quick  drying  to 
enable  two  coats  to  be  applied  n  one  day.  It  is  quite  possible 
to  make  a  perfect  paint  as  regards  destroying  life,  but  such  a 
paint  would  be  most  injurious  to  the  vessel's  plating  if  the 
anti-corrosive  is  worn  off,  such  as  caused  by  friction  against 
quay  walls  or  cables  chafing  the  bows;  and  if  the  poisons  are 
too  strong  they  would  destroy  the  bottom  coat  and  thus  work 
havoc  with  the  plating.  Marine  vegetation,  unlike  the  land 
vegetation,  exists  by  feeding  through  its  leaves  only;  there  is 
no  nutrition  derived  from  the  roots,  they  are  merely  anchors. 
If  a  piece  of  seaweed  be  once  detached  from  the  rock  on  wmca 
the  spores  have  grown  it  has  no  power  of  taking  root  again. 

If  a  small  piece  of  marine  grass  is  viewed  under  a  micro- 
scope it  will  be  seen  to  be  full  of  miniature  rivers  with  the 
water  in  rapid  circulation;  it  is  by  this  circulation  the  weed 
lives,  and  if  it  has  to  be  destroyed  by  poisons,  then  the  fioison 
must  come  from  the  anti-fouling  coat  and  imjjregnate  the 
water,  or  the  paint  must  poel  off',  taking  the  grass  with  it,  or 
the  ground  must  be  too  soft  for  the  roots  to  hold  against  the 
friction  the  grass  has  on  the  water.  The  shell  life  that  accu- 
mulates on  vessels  is  the  principal  cause  of  the  falling  off  in 
speed,  and  the  principal  use  of  anti-fouling  paints  is  to  destroy 
this  life.  The  shell  itself  offers  great  resistance  to  the  vessel's 
passage  through  the  water,  but  this  resistance  is  materially 
increased  by  the  net  which  the  molluscs  put  out  when  fishing 
for  food,  or  for  material  for  constructing  its  house,  and  by 
poisoning  the  water  this  life  is  destroyed.  The  poisons  will 
not  wash  out  so  freely  when  the  vessel  is  in  harbour,  or  at 
anchor  in  some  roadstead,  as  it  does  when  the  vessel  is  under 
way,  and  it  is  during  this  idle  time  that  the  serious  fouling 
takes  place.  And  if  the  idle  time  occurs  after  a  long  passage 
the  paint  is  at  the  disadvantage  of  having  parted  perhaps  with 
all  its  poisons.    This  is  the  severest  test  for  a  good  paint. 

It  will  have  been  noticed  by  many  of  you  that  a  vessel  will 
make  a  round  voyage  at  a  certain,  time  of  the  year  and  return 
home  clean;  when  the  following  voyage  going  over  the  same 
ground  she  will  return  home  foul.  The  life  in  the  oceans  has 
its  seasons  like  life  on  land,  and  this  life  is  more  abundant  in 
some  waters  than  others.  There  is  a  large  number  of  anti- 
fouling  coverings  on  the  market,  and  some  of  them  enjoy  a 
good  reputation.  One  of  the  cheapest  coverings  for  this  pur- 
pose is  tar  and  blacklead,  and  no  doubt  answers  very  well  for 
vessels  trading  in  fresh  and  salt  watei's  alternately.  The  prin- 
cipal thing  to  guard  against  is  to  make  sure  the  tar  is  free 
from  all  corrosives.  A  coating  that  at  one  time  was  in  great 
favour,  and  is  still  used  for  sailing  vessels,  is  a  mixture  of  zinc 
white  and  tallow.  It  is  a  good  anti-corrosive,  and  prevents  the 
formation  of  life  to  any  great  extent  owing  to  its  exfoliating 
qualities,  but  it  loses  this  property  as  soon  as  the  coating 
becomes  hard.  The  principal  objection  to  this  coating  is  the 
time  it  takes  to  apply  and  dry,  also  the  small  amount  of  friction 
required  to  remove  it  from  the  surface  and  thus  leave  large 
places  bare  and  open  to  serious  attack. 

Each  maker  of  anti-foulings  claims  for  his  product  some 
special  virtue,  and  no  doubt  there  are  cases  in  which  manufac- 
turers incur  great  expense  to  bring  their  paint  to  perfection 
The  ingredients  are  supposed  to  be  secrets  of  each  firm ;  but 
even  paint-makers  have  to  give  way  to  the  analyst.  The  bodies 
of_  anti-foulings  are  pigments  of  zinc,  lead  and  iron  oxides 
mixed  with  oils,  spirits  and  resins.  The  poisons  most  in  use 
mercury,  arsenic,  copper,  and  lead;  the  chlorides  of  these 
metals  are  fatal  to  all  life.  One  maker  of  high  repute  uses  a 
large  portion  of  shellac  to  form  tlie  body,  with  a  poison  com- 
posed of  mercury  and  copper,  with  results  beyond  question. 

Copper  sheathing  is  one  of  the  best  anti-foulings,  but  as  this 
cannot  be  used  on  iron  or  steel  ships  the  idea  is  to  copy  the 
action  by  using  covering  of  pigments.  Too  little  regard  is 
paid  to  the  state  of  vessel  when  the  paint  is  applied,  and  in 
many  cases  it  is  -simply  waste  of  money  to  apply  paint;  it  is 
impossible  to  get  good  results  on  wet  surfaces. 


The  Institution  op  Civil  Engineers. — The  council  of  the 
Institution  of  Civil  Engineers  have,  in  addition  to  the  medals 
and  prizes  given  for  communications  discussed  at  the  meetings 
of  the  institution  in  the  last  session,  made  the  following  awards 
in  respect  of  other  papers  dealt  with  in  1903-4:"  Telford 
premiums  to  Arthur  Hill,  CLE.  (Bombay),  F  A  'turlev 
(Cairo),  E.  M.  De  Burgh  (Greystones),  H.  H.  Dare  ME 
(Sydney,  N.S.W.),  William  Marriott  (Melton  Constable)  T  G 
Gribble  (London),  W.  H.  Haigh  (Cardiff).  For  students' 'papers 
the  awards  are:  A  "Miller"  scholarship,  tenable  for  three 
years,  and  the  "James  Fon-est  "  medal  to"C.  W.  L.  Alexander, 
B.E.  (Birmingham);  "Miller"  prizes  to  J.  M.  Clark,  M.A.' 
B.Sc.  (Glasgow),  L.  G.  Crawford  (Barrow-in-Furness),' AV.  h! 
Dickenson,  B.Sc.  (Jesmond-on-Tyne),  William  Lawson  (New- 
castle-on-Tyne),  C.  G.  Du  Cane,  B.A.  (Middlesbrough),  C. 
Gribble  (York),  J.  E.  Lister  (Sheffield),  J.  M.  Kennedy 
(London),  H.  Middletou  (Newcastle-oii-Tyne),  J.  D.  Morgan 
(Handsworth).  ^ 
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THE  ADMIRALTY  AND  BOY  ARTIFICERS. 

The  Adinii-alty's  new  scheme  for  encouraging  lads  to  enter 
the  navy  is  meeting  with  a  mixed  reception,  for  on  the  one 
hand  it  appears  to  recognise  the  necessity  for  skill  in  the 
subordinate  positions  of  the  engine  room,  while  on  the  other 
the  restrictions  and  living  conditions  are  likely  to  be  felt 
as  irksome  by  those  possessed  of  the  means  of  earning  a 
livelihood  at  their  various  trades. 

Applicants,  who  areto'  be  between  15  and  16  years  of  age, 
will  be  required  to  undergo  four  years  of  technical  training, 
and  will  have  an  opportunity  of  selecting  one  of  the  four 
trades  of  fitter,  boiler-maker,  engine  smith,  or  coppersmith, 
but  opportunities  will  be  afforded  each  candidate  of  obtain- 
ing an  insight  into  all  of  those  trades,  and  also  for  making 
sketches  such  as  will  fit  him  to  carry  out  all  the  duties  of 
an  engine-rooin  artificer  in  the  navy. 

In  addition  to  the  technical  training  a  course  of  drill  and 
physical  training  will  be  imposed.  On  the  completion  of 
the  fourth  year  each  candidate  will  undergo  a  technical 
examination,  and  on  successfully  passing  such  he  will  be 
sent  on  to  a,  sea-going-  vessel  for  one  year's  practical  training, 
after  which  he  will  be  eligible  for  examinations  for  securing 
the  rating  of  acting  artificer. 

The  rates  of  pay  commence  with  6d.  per  day  and  end 
witli  9d.  per  day  for  seven  days  in  the  week  for  the  four 
years'  training,  including  also  rations  and  uniform.  On 
being  rated  engine-room  artificer  he  would  commence  with 
3s.  per  day,  progressing  then  by  time  service  to  42s.  per 
week  afteir  12  years  if  of  second-class  rank,  and  45s.  Gd.  per 
week  if  of  first-class  rank,  a  chief  engine-room  artificer 
being  paid  49s.  per  week  under  six  years'  and  52s.  6d. 
per  week  a.bove  six  years'  service. 

Pensions  are  to  be  provided  of  22s.  7d.  per  week  to  chief 
and  other  engine-room  artificers  after  22  years'  service,  and 
for  each  additional  year  a  bonus  of  45s.  7d.  is  to  be  added. 
Opportunities  for  promotion  will  be  afforded  from  one  rank 
of  artificer  to  another.  With  the  latter  part  of  this  scheme 
we  think  there  may  be  only  little  complaint,  but  we  fear 
the  inducements  for  a  lad  of  15  to  leave  his  home  will  not 
be  sufficient  to  cause  this  new  scheme  to  become  successful, 
and  we  are  of  opinion  that  the  doors  of  pronation  to  the 
positions  of  engineer  officer  must  not  be  closed  to  the 
promising  and  skilful  artificer. 

THE    triumph  '  OF    THE    BABCOCK    AND    WILCOX    AND  YARROW 
BOILERS. 

The  Admiralty  boiler  trials  \\  ;th  the  Babcock  and  Wilcox, 
Niclausse,  Diirr,  and  Yarrow  large-tube  boilers  have 
resulted  in  a  recO'mmendation  of  two  out  of  the  four.  The 
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conmiittee  in  their  report  .state  that  tliey  are  now  satisfied 
that  tlie  Babfock  and  Wilcox,  similar  tO'  tliat  tried  in  tlie 
Hermes,  a.iid  the  Yarrow  kxrge-tuhe,  simihvr  to  that  tried 
in  tlie  Medea,  are  satisfactory,  and  are  suitable  for  use  in 
battleships  and  cruisers  -without  cylindrical  boilers.  Each 
type  has  its  particular  advantages,  and  only  long  experi- 
ence on  general  service  can  show  which  is,  on  the  whole^  the 
better  boiler.  For  the  present  the  connnittee  unanimously 
recommend  both  types  as  suitable  for  naval  requirements. 

Although  the  conmiittee  have  no  knowledge  of  any  type 
of  water-tube  boiler  which  is  likely  to  i^rove  more  suitable 
for  naval  puii^oses  than  the  two  recommended,  they  suggest 
that  there  are  other  types  which  may  be  considered  worthy 
of  trial  later  on.  If  any  boiler  is  considei'ed  in  future  to 
be  of  sutficient  merit  to  justify  its  trial  in  tlie  navy,  thej^ 
recommend  that  it  be  fitted  in  a  new  vessel  not  smaller  th-m 
a  second-class  cruiser. 


SAFETY    BEFORE  SPEED. 

The  reliability  trials  that  have  been  made  for  testing  motor 
boats  have  brought  out  one  feature  which  engineers  will 
do  well  to  recognise  when  designing  or  arranging  their 
parts  that  are  applicable  to  boats  or  vehicle*;.  The  motor 
industry  has  become  so  intennixed  with  various  other 
older  industries  tliat  there  are  but  few  large  engineering 
works  that  do  not  in  some  way  or  other  become  involved  in 
the  questions  that  are  of  general  interest  to  them,  although 
of  special  interest  to  the  motor-boat  builder. 

The  object  of  the  motor-boat  trials  was  toi  demonstrate 
points  that  made  for  reliability  in  preference  to  those  liiat 
went  for  speed.  It  was,  in  fact,  intended  to  demonstrate  to 
authorities,  yacht  owners,  and  the  public  generally  that 
boats  propelled  by  intenial-combustion  engines  can  be 
depended  upon  for  continuous  running,  and  that  they  can  be 
made  a  means  for  safe,  economical,  and  trustwoi'thy  trans- 
port. With  this  end  in  view  runs  were  decided  upon  of 
20  hours'  duration — ^^two  10-hour  runs,  with  a  night's  rest  for 
competitors  and  observers.  During  the  time  the  boats  and 
engines  were  at  rest  they  were  placed!  under  watch  in  order 
to  ensure  that  no  work  should  be  done  upon  them,  ten 
minutes  only  being  allowed  for  oiling  and  filling  uji.  As  a 
matter  of  interest  to  engineers  generally,  it  speaks  volunies 
for  the  work  upon  the  motors  that  there  was  only  one 
breakdo'wni  which  put  a  boat  out  of  action  for  good,  and 
this,  too,  notwithstanding  the  fact  that  many  of  tlie  1.8 
boats  were  so  new  that  they  had  never  been  run  in  their 
completed  state  with,  tlieir  imachineiy  on  board;  con- 
sequently minor  troubles  of  hot  beaiings,  fixed  valves,  and 
wasteful  lubrication  naturally  arose. 


The  Ieon  and  Steel  Institute. — A  dinner  is  to  be  given 
by  the  Iron  and  Steel  Institute  to  a  party  of  members  of  the 
Liewe  Association  of  Engineers  at  tlie  Hotel  Cecil,  London,  on 
Tuesday,  September  13tli.  The  revised  itinerary  of  the  exclu- 
sions in  connection  with  tiie  forthcoming  visit  of  the  institute 
to  America  has  been  issued,  from  which  it  appears  that  the 
main  excursion  will  be  from  New  York  to  Cleveland,  starting 
on  October  27th,  and  ending  on  November  9tli,  and  there  will 
bo  another  trip  from  New  York  to  St.  Louis  and  Chicago, 
commencing  on  the  same  date,  and  the  termination  thiee  days 
later. 


COMMITTEE    ON    NAVAL  BOILERS.* 

Hepoet  on  the  Teials  of  H.M.S.  Medusa  and  H.M.S. 
Medea. 

In  their  interim  report,  dated  February,  1901,  the  committee 
recommended  four  types  of  water-tube  Ijoilcrs  as  being  suitable 
for  use  in  II. M.  ships.  At  that  time  the  Admiralty  had  ordered 
boilers  of  the  Nielausse  and  of  the  Babcock  and  Wilcox  types 
for  some  vessels  under  construction.  In  order  that  all  four 
types  might  bo  tried  in  actual  ships  of  war,  the  committee 
projjosed  to  their  lordships  that  tiie  Medusa  should  be  re- 
boilered  with  Diirr  boilers  and  the  Medea  with  Yarrow  large- 
tube  boilers.  This  involved  a  certain  amount  of  modification  of 
the  machinery  to  allow  of  a  higher  steam  pressure  being  used. 

The  work  of  fitting  the  new  boilers  and  altering  the  machinery 
was  carried  out,  under  the  direction  of  the  committee,  by 
Messrs.  Palmer's  Shipbuilding  Company  at  Jarrow.  The  altera^ 
tions  to  the  ships  and  machinery  were  considerable,  the  boiljr- 
room  space  being  completely  cleared  (except  as  regards  the 
fans  and  fan  engines  in  the  Medea) ;  the  protective  deck  over 
the  boiler  rooms  of  the  Medea  was  raised  15  in.,  and  the  stoke- 
hold fans  and  fan  engines  of  tlie  Medusa  were  moved  from 
the  stokeholds  to  above  the  protective  deck. 

Eacii  sliip  was  fitted  witli  eight  new  boilers  in  two  compart- 
ments, the  original  transverse  bulkheads  bounding  the 
stokeholds  not  being  altered.  In  each  ship  the  boilers  are  back 
to  back,  being  fired  fore  and  aft,  thus  forming  two  firing 
spaces  in  each  boiler  room. 

As  soon  as  the  alterations  were  approaching  completion  at 
Jarrow  the  vessels  were  commissioned.  The  Medusa  arrived 
at  Plymouth  from  Jarrow  on  August  28th,  1902,  and  the 
Medea  on  November  7th,  1902.  After  completing  with  stores, 
both  vessels  proceeded  to  Portsmouth  to  carry  out  the  trials 
arranged  by  the  committee.  In  order  that  the  engine-room 
complements  might  become  well  acquainted  with  the  working 
of  the  machinery  and  boilers,  four  preliminary  runs  were  carried 
out  with  each  vessel  before  any  recorded  trials  took  place. 
On  the  first  two  of  these  the  engines  developed  about  2,000 
horse  power,  the  four  forward  boilers  being  used  on  one  run 
and  the  four  after  boilers  on  tlie  other;  for  the  third  and  fourth 
all  eight  boilers  were  used,  the  engines  developing  about  i.OOO 
horse  power  on  the  third  and  about  5,000  horse  power  on  the 
fourth  run.  Each  of  these  runs  was  intended  to  have  been 
of  72  hours'  duration,  and  they  took  place  as  below:  — 


Medusa. 

Medea. 

D.ito. 

Duration. 

Date. 

Duration. 

1902. 

nours. 

1902. 

Hourp. 

/  1st 

Tth-'.itli  Octuber 

44" 

2iid- 

-0th  December. . . . 

72 

2nd 

14tU-16th  October  .... 

IS* 

9th- 

nth  December. . . 

29i- 

1 

3rd 

29th  October— 

1903. 

1st  November 

67.1 

13th 

-  16th  January  

72 

^  4th 

LSth— 16th  November.. 

72 

28th 

-31st  January  .... 

69 

Curtailed  on  account  of  bad  weather. 


The  boilers  of  both  shijis  worked  satisfactorily  throughout 
these  preliminary  runs.  The  automatic  feed  regulators  were, 
however,  not  sufficiently  sensitive  in  opening  and  closing,  and 
the  feeding  was  regulated  by  hand  without  difficulty.  The 
stoking  at  the  commencement,  especially  with  the  large  grates 
of  tlie  Diiir  boilers,  was  not  good,  but  it  improved  as  the  runs 
progressed.  Although  no  performance  figures  were  recorded 
on  these  runs,  it  may  be  stated  that  the  loss  of  feed  water  was 
small.  Three  of  the  runs  were  curtailed  on  account  of  bad 
weather. 

At  the  conclusion  of  the  i)relimiuary  runs  it  was  found  that 
all  the  tubes  in  the  bottom  row  of  the  DUr  boilers  were  curved 
upwards  in  the  middle,  the  maximum  bend  being  l'/,^in.  and 
the  minimum  f  in. ;  all  these  tubes  were  removed  from  the 
boilers,  straightened,  and  replaced  before  the  trials  began. 
The  Yarrow  boilers  of  the  Medea  were  in  good  condition. 

The  boilers  and  engines  having  been  thoroughly  examined 
and  all  defects  made  good,  a  preliminary  trial  took  place  in  each 
ship,  principally  for  the  purpose  of  allowing  the  recording  staff 
to  become  accpiainted  with  the  vessel  and  the  machinei-y;  this 
trial  was  earried  out  on  March  lltli,  190.3,  with  the  Medusa, 
and  March  12th,  1903,  with  the  Medea. 

The  trials  intended  to  be  carried  out  with  the  two  ships 
were  arranged  so  as  to  be  strictly  comparable,  and  they 
included,  with  each  ship,  the  first  six  recorded  in  the  following 
table,  together  with  two  long  trials.    Of  these  latter,  one  was 

In  our  h-.st  loiriue  supplement,  page  1S6,  we  gave  an  epitome  of  the  Final 
Hoport  of  the  Admiralty  Committee  on  Boilers.  In  this  report  reference 
was  made  to  two  separate  reports  on  trills  made  on  the  Medusa  and 
Medea,  and  on  the  Hermes.  These  being  now  published,  we  are  able  to 
give  abstracts  therefrom. 
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to  be  a  run  at  about  5,000  horse  power  until  nearly  all  the 
coal  in  the  ordinary  bunkers  was  exhausted,  this  trial  finishing 
at  Gibraltar,  and  the  other,  a  run  from  Gibraltar  to  Plymouth 
as  fast  as  possible,  using  the  four  after  boilers  only.  For 
various  reasons,  wliicli  are  given  in  this  report,  several 
additional  trials  were  carried  out  with  each  ship.  A  complete 
list  of  the  trials  made  is  given  in  the  following  table.  Each 
of  the  trials,  except  those  when  brackish  feed  water  was  being 
used,  was  carried  out  either  with  the  engines  developing 
approximately  a  definite  horse  power  or  with  the  boilers  burn- 
ing a  definite  quantity  of  coal  per  square  foot  of  firegrate  per 
hour.  The  conditions  under  which  each  trial  was  carried  out 
are  shown  in  the  table:  — 


The  Medea  and  Medusa  are  precisely  similar  vessels,  having 
been  built  at  the  same  time  at  the  same  dockyard  from  the 
same  drawings.  The  boilers  and  machinery  of  these  vessels 
were  originally  also  similar,  having  been  made  by  the  same  firm 
at  the  same  time  from  the  same  drawings.  The  only  differences 
between  them  during  the  committee's  trials  were  such  as 
were  inevitable  from  the  ships  being  fitted  with  different  types 
of  boilers. 

The  macliinery  was  13  years  old  at  the  time  the  vessels  were 
being  re-boilered,  and,  especially  as  regards  some  of  tlie 
auxiliary  machinery,  was  not  in  accordance  with  the  latest 
practice  for  H.M.  ships.  As,  however,  the  committee's  trials 
were  to  be  carried  out  for  the  testing  of  the  boilers  only,  it 


Conditions  of  trial. 

Date  of  trial. 

Special  reason. 

I.H.P.  to  be 

developed. 

Quantity  of  coal  10. 
be  burnt  per  sqciare  j 
foot  of  firegrate.  j 

No.  and  position 
of  boilers  in  use. 

Duration  of 
trial. 

Medusa. 

Medea. 

*I,250 

Lbs.  jier  hour.  ■ 

3,  after 

Hours. 

26 

If03. 

23rd  and  24th  March. 

1903. 

25th  and  26th  March. 

*2,000 
*5,000 

4,  after 
All 

26 
25 

3l8t  March  and  1st 

April. 
7th  and  8th  Ajiril. 

2Ld  and  3rd  Api-il. 
15th  and  16th  April. 

* 

35 

4,  after 

30 

23rd  and  24th  April. 

35 

4,  after 

29th  April. 

40 

4  after 

8 

1st  May. 

*7,500 
(Full  power  of 
engines) 

40 

All 
4,  after 

8  • 

S 

6th  May. 

8th  May. 
23rd  June. 

Testing  tightness  J 
of  tube  ends  'j 

40 
40 

4,  after 
4,  forward 

27 
S 

29th  and  30th  June. 
3rd  July. 

'  Repeat  of  trial  of  ) 
29th  April.  i 

*5,000 
"Greatest  possible. 

35 

4,  after 

All 
4,  after 

8 

60  Medusa 
65  Medea 
64 

23rd  October.   

30th  October  to  2nd  November. 
6th  to  8th  November. 

Using  bi-ackish  feed  \ 
water  ( 
Trial  after  alteration  ) 
of  water  gauges,  f 

Testing  furnace  gas  j 
battling.  j 

35 
30 
20 

2 

4,  after 
Noa.  3,  4,  5,  and  6. 
Ditto 

6 
22 
24 
20 

1904. 

1        13th  January. 
12lh  and  13th  January. 
3rd  and  4th  February. 
4'h  and  6th  February. 

15th  December. 

'  Trials  originally  arranged  for. 


MMS.  Medusa. 

Sff£TCH   OF    BOILER    WTH  B/lrrL£  PL/ITES 

.  US  omoii^ALLr  r/rrEo. 


MANHOLE 
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oooooo oooooooooooo ooooooo 
„  oooooo  oooooooooooo  OX)  oooooo 
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ooooooooooooooooooooooooo  o 
o  ooooooooooooooooooooooaoo 
ooooooooooooooooooooooooo  o 
O  JO  oooo.oooooooooooooooooooo 

o  o  o  o  ot)  o  oo-o-o  00:00  O  O  O  O  O  OO'OtJO-O 
O  OOOOOOOOOOOOOOOOOOOOOOOOO 


OOOOOOOOOOOOOOOOOOOOOOOOO 


O' 


Section   ht  A-B. 


TUBES    EQUALLY  SP/ICCD. 

nrrED    June  I903. 


Fig.  1  shows  the  arrangement  of  the  tubes  in  the  boilers  of 
the  Medusa,  and  also  the  original  arrangement  of  furnace  gas 
baffling  in  these  boilers.  Fig.  2  shows  the  modified  system  of 
furnace  gas  baffling  tried  in  two  boilers  of  the  Medusa.  Fig. 
3  shows  the  arrangement  of  a  boiler  of  the  Medea. 


was  not  considered  necessary  to  replace  these  auxiliary  engines 
by  others  of  more  modern  types. 

Coal. — The  coal  used  on  all  the  trials  except  the  Gibraltar 
runs  was  hand-picked  Welsh  coal.  The  stokehold  plates  were 
swept  clean  at  the  commencement  and  at  the  end  of  each  trial ; 
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the  fires  were  examined  at  the  same  times,  aud  any  allowance 
necessary  in  consequence  of  differences  of  thickness  was  made 
at  the  end  of  the  trial.  All  coal  used  was  brought  from  the 
bunker  doors  to  the  fires  in  buckets,  each  bucket  of  coal  being 
carefully  weighed  by  being  slung  from  a  tested  spring  balance, 
and  brought  to  a  particular  amount. 

Coal  Analyses. — Pieces  from  the  coal  about  to  be  fired  were 
taken  off  each  stokehold  floor  at  frequent  intervals  during 
each  trial  and  put  on  one  side.    The  whole  of  these  were  mixed 


analyses  which  are  given  agree  very  closely  with  the  values 
determined  by  experimnt. 

Funnel  Gas  Teni'pe.ralnres. — The  temperatures  of  the  funnel 
gases  were  taken  by  Callendar  electric  thermometers  and  read 
on  a  galvanometer  made  by  the  Cambridge  Scientific  Instru- 
ment Company,  the  records  being  taken  three  or  four  times 
per  hour. 

Funnel  Gases. — By  means  of  an  apparatus  designed  by  Mr. 
C.  J.  Wilson  samples  of  the  funnel  gases  were  taken  hourly 
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together  after  the  trial,  and  about  2  cwt.  of  the  coal  so  mixed 
was  sent  in  each  case  to  Mr.  C.  J.  Wilson,  P.C.S.,  for  analysis. 
This  whole  amount  was  very  carefully  ground  and  mixed  to 
obtain  the  sample  from  which  the  analysis  was  made.  In  each 
case  an  experimental  determination  of  the  thermal  value  of 
the  coal  was  made  in  a  bomb  calorimeter,  using  compressed 
oxygen.  The  ash  and  moisture  were  also  determined  experi- 
mentally in  each  case.    The  thermr.l  values  calculated  from  the 


and  analysed  at  once  on  board.  In  order  to  obtain  properly- 
mixed  samples,  a  small  electric  motor  and  fan  were  fitted  at 
the  base  of  each  funnel,  the  suction  pipe  of  the  fan  consisting 
of  a  tube  about  2\  in.  in  diameter  extending  across  the  funnel 
and  pierced  with  a  number  of  holes  ^in.  in  diameter  and  3  in. 
pitch,  none  being  drilled  within  a  foot  of  the  plating  of  the 
funnel.  In  the  end  of  this  pipe  near  the  fan  two  small  tubes, 
Jin.    bore,   were    fitted,    one   being    connected    to  Wilson's 
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apparatus,  and  the  other  to  an  appliance  for  obtaining  a  slowly- 
coUected  sample.  The  motor  and  fan  having  been  started  and 
run  for  several  minutes,  some  gas  was  drawn  off  into  Wilson's 
apparatus  and  there  analysed  at  once.  The  other  samples  each 
took  from  20  minutes  to  half  an  hour  in  collecting,  and  the 
tubes  of  gas  thus  obtained  were  afterwards  taken  to  the 
laboratory  for  analysis.  The  convenience  of  being  able  to 
analyse  the  gases  on  board  was  great,  and,  taken  in  conjunction 
with  a  knowledge  of  the  temperature  of  the  funnel  gases,  was 
of  considerable  assistance  in  enabling  the  fires  to  be  worked 
to  the  best  advantage. 

Although  great  care  was  exercised  in  obtaining  the  samples 
and  in  carrying  out  their  analyses,  the  committee  realise  that 
too  much  importance  should  not  be  attached  to  the  results 
obtained,  on  account  of  the  unavoidable  uncertainty  as  to  how 
far  the  samjjles  of  gas  collected  really  I'epresented  the  average 
composition  of  the  whole  mass  of  gas  passing  up  the  funnel. 
The  results  have  been  inserted  in  the  tables,  and  the  figures 
deduced  from  them,  viz.,  the  air  used  per  pound  of  coal  and 
the  heat  carried  away  by  the  funnel  gases,  have  been  worked 
out  and  inserted.  It  is  to  be  observed,  however,  that  the 
thermal  efficiency  of  the  boilers  in  no  way  dejiends  upon  the 
results  of  the  analyses  of  the  funnel  gases,  as  it  is  calculated 
directly  from  the  heat  of  the  steam  produced  in  the  boilers  and 
the  thermaJ  value  of  the  coal  consumed  in  the  furnaces. 

Steam  Dryness. — The  moisture  in  the  steam  was  measured  by 


on  account  of  a  portion  of  each  having  been  cut  away,  the 
additional  iiieces  were  used  as  hot-well  tanks,  two  of  the  old 
feed  pumps  being  used  in  each  of  the  vessels  as  hot-well  pumps. 
The  water  was  delivered  l)y  the  main  air  pumps  into  the  hot- 
well  tanks,  tlicncc  it  was  drawn  by  tlic  hot-well  pumps  and 
delivered  to  the  measuring  tanks  on  deck;  from  these  it  passed 
by  gravity  through  the  feed  filters  into  the  engine-room  feed 
tanks,  and  from  these  was  drawn  direct  by  the  boiler  feed 
pumps.  All  overflows  on  the  engine-room  feed  tanks  were 
blanked  off  and  all  air  pipes  connected  witli  the  feed  tanks  and 
with  the  filters  were  carried  as  high  as  the  measuring  tanks, 
so  that  the  measuring  tanks,  filters,  and  feed  tanks,  with  their 
connecting  pipes,  formed  a  closed  system. 

The  water  from  the  jackets,  when  these  were  used,  was 
measured  in  special  tanks. 

The  make-up  water  required  to  preserve  the  level  reasonably' 
constant  in  the  main  feed  tanks  was  drawn  by  a  special  pump 
from  the  reserve  tanks  in  the  ship's  double  bottoms,  measured 
in  a  special  tank  on  the  upper  deck,  and  delivered  into  the  closed 
feed  system  from  time  to  time.  The  evaporators  were  not  used 
on  any  of  the  trials. 

Wetness  of  Steam  from  the  Diirr  Boilers. — During  the  earlier 
trials  of  the  Medusa  the  steam  delivered  from  the  boilers  was 
very  wet.  On  investigating  the  matter  it  was  found  that 
priming  had  been  caused  owing  to  the  actual  water  level  in  the 
steam  collectors  having  been  from  6 in.  to'  Sin.  higher  than 
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means  of  a  Carpenter  calorimeter,  which  was  connected  to  a 
casting  in  the  run  of  steam  piping  in  the  after  boiler  room  in 
such  a  position  that  all  the  steam  from  the  four  after  boilers 
had  to  pass  through  it. 

Steam  Temjieralwres. — The  temperatures  of  the  steam  were 
taken  by  platinum  thermometers  similar  to  those  used  for  the 
funnel  gas  temperatures,  and  read  on  a  galvanometer  in  the 
same  way. 

Pressures. — The  steam  pressures  in  the  boilers  and  in  the 
engine  room,  as  well  as  the  pressures  in  the  vai-ious  reservoirs, 
jackets,  etc,,  were  noted  from  the  ship's  gauges. 

Power. — Indicator  cards  were  taken  at  hourly  or  half-hourly 
intervals  on  all  the  trials  except  during  the  Gibraltar  runs, 
when  they  were  taken  at  two-hourly  intervals. 

B&volutrions.- — ^For  obtaining  the  revolutions  of  the  main 
engines,  a  special  set  of  counters  from  the  dockyard  was  used, 
and  the  results  obtained  from  these  were  checked  by  indepen- 
dent observations  of  the  ordinary  engine-room  counters. 

Water  Measurements. — The  condensed  water  was  measured  as 
it  was  discharged  from  the  engines,  a  pair  of  tanks  fitted  on 
the  upper  deck  being  used  for  each  set  of  main  engines  and  a 
pair  for  the  auxiliaries;  the  tanks  of  each  pair  were  filled  and 
emptied  alternately  and  each  time  of  filling  noted.  The  tanks 
were  carefully  calibrated  and  fitted  with  water  gauges  and 
indices. 

No  hot-well  tanks  were  originally  fitted  in  these  vessels,  and, 
as  a  small  addition  was  necessary  to  the  existing  feed  tanks 


the  level  shown  by  the  water  gauges.  This  was  due  to  the 
lower  arm  of  the  gauge  having  been  attached  to  the  boiler  at 
a  position  where  the  intake  of  water  to  the  gauge  was  influenced 
by  descending  currents.  The  defect  was  remedied  by  attaching 
the  lower  arm  to  the  end  of  the  steam  collector  where  the 
water  is  comparatively  cjuiescent.  On  the  later  trials  the  Diirr 
boiler  produced  steam  which  was  practically  dry. 

Air  Supply  to  the  Fires  of  the  Diirr  Boilers. — A  comparison 
between  the  evaporative  results  obtained  with  the  Diirr  boiler 
and  the  Yarrow  boiler  on  the  earlier  trials  showed  that  the 
efficiency  of  the  Yarrow  boiler  was  considerably  higher  than 
that  of  the  Diirr,  the  thermal  efficiency  of  the  Medea's  boilers 
ranging  from  75'7  per  cent  to  65  4  per  cent,  while  that  of  the 
Medusa's  boilers  was  from  63'8  per  cent  to  60  3  per  cent.  It 
appeared  to  the  committee  that  the  lower  efficiency  of  the  Diirr 
boiler  might  be  partly  due  to  the  fact  that  all  the  air  for  the 
combustion  of  the  coal  on  the  large  firegrate  was  admitted 
through  the  front  of  the  ashpits,  which  are  shallow  owing  to  the 
restricted  height  of  the  boiler  rooms,  while,  in  the  case  of  the 
Yarrow  boilers,  air  was  admitted  at  the  back  of  the  ashpit  as 
well  as  at  the  front,  and  also  a  small  amount  above  the  fires  at 
the  back.  The  committee,  therefore,  in  June,  1903.  had  air 
doors  fitted  at  the  back  of  the  ashpits  of  the  Medusa's  boilers, 
and  also  six  tubes  fitted  at  the  back  of  each  boiler  for  supply- 
ing air  above  the  fire.  The  trial  carried  out  on  October  23rd, 
1903,  showed  that  the  efficiency  was  slightly  better  than  that 
obtained  on  the  coiTesponding  trial  of  April  29th,  1903.  The 
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mean  temperature  of  the  funnel  gases  was  also  considerably 
lower,  being  reduced  from  934  deg.  Fall,  in  April  to  754  deg. 
Fall,  on  the  October  trial.  During  the  long  trial  of  January 
12th  and  13th,  1904,  however,  the  mean  temperature  was 
929  deg.  Fah.,  being  practically  tlic  same  as  on  the  April  trial. 
No  definite  conclusion  can  therefore  be  drawn  from  these  trials 
as  to  wlietlier  admitting  air  at  the  back  does  increase  the 
efficiency  of  the  Diirr  boiler. 

Furnace  Gas  BuMcs. — The  original  furnace  gas  baffles  fitted 
to  the  boilers  of  the  Medusa  consisted  of  three  horizontal 
layers,  which  compelled  the  gases  to  pursue  a  zig-zag'  course 
among  the  tubes  (see  fig.  1).  The  baffling  was  altered  so  as 
to  restrict  the  area  above  the  upper  generating  tubes  in  two 
boilers,  Nos.  5  and  6  (see  fig.  2),  and  two  trials  were  carried 
out  on  the  3rd  and  4th  and  tiie  4th  and  5th  February,  1904,  to 
test  the  effect  of  the  different  kinds  of  baffling.  Nos.  3  and  4 
boilers  (in  the  forward  boiler  room)  with  the  original  baffling 
were  used  to  supply  steam  to  the  starboard  main  engines  only, 
while  Nos.  5  and"  6  boilers  (in  the  after  boiler  room)  with  tlie 
modified  baffling  supplied  steam  to  the  port  main  engines  only. 
The  auxiliary  engines  were  supplied  with  steam  from  Nos.  1 
and  8  boilers,  but  these  did  not  enter  into  the  tests.  The  water 
from  each  set  of  main  engines  was  measured  seiiarately,  as 
is  usual  on  the  committee's  trials,  and  the  coal  burnt  in  each 
of  the  boilers  was  weighed.  The  first  trial  was  of  24  hours' 
duration,  and  coal  was  burnt  at  the  rate  of  about  30  lb.  per 
square  foot  of  firegrate  per  hour;  the  second  trial  had  to  be 
stopped  after  lasting  20  hours  on  account  of  bad  weather,  about 
20  lb.  of  coal  having  been  burnt  per  square  foot  of  firegrate 
per  hour. 

( To  he  continued.) 


The  following  is  a  list  of  marine  engineers  to  whom  certificates  of 
cniinieti'iicy  have  been  issued  up  to  aud  includiug  the  week  ending 
Scptemljer  1st,  1904  :— 

Aberdeen. — First  class:  W.  M.  Petrie,  T.  S.  B.  Thomeon. 
Bristol  —  Second  class  :  C.  W.  Gleed. 

Cardiff. — First  class  :  T.  Campbell,  1).  Hari'is,  E.  E.  Patterson,  A- 
U.  Wright,  A.  E.  Pvichards,  B.  Williams,  H,  G  T.  Ti-egaskis,  J.  H.  Duim. 
Second  (■/((.«• ;  K.  H.  Brooks,  R.  T.  Dickinson,  J.  Itimoud,  F.  C.  Edwdrds, 
K.  S.  Hayes,  S.  Isitt,  T.  R.  Lees,  W.  Nicbolls,  E.  Purdy,  E.  Richards, 
S.  J.  Smith,  G.  E.  E.  Watkins,  E.  Hoiler,  J.  C.  Leslie,  S.  Thomas,  G.  F. 
Symons,  N.  Newton. 

Dundee. — Second  class :  T.  Mc.  J.  Hay. 

Faljiouth. — First  class:  A.  G.  Midgley. 

Glasgow. — First  class:  M.  Aitken,  M.  T.  Awol,  J.  Buxton,  B. 
Chalmers,  D.  Dewar,  D.  Greeulees,  R.  B.  Giier,  D.  Martin,  J.  Smith, 
H.  Stevenson,  G.  Porterfield,  J.  C.  Renfrew,  G.  Anderson,  A.  B.  Robert- 
son, A  McDonald,  J.  Dalziel,  W.  Lamont.  Second  class  :  T.  Baxter, 
W.  Dykes,  G.  A.  Hewgill,  A.  McCoig,  W.  P.  McLaren,  W.  Tedford,  P. 
Vint,  A.  Wilson,  G.  Dick,  G.  B.  M.  Brand,  1).  Meuzies,  R.  Neil. 

Greenock. — First  class  :  A.  S.  Bruce.  Second  class  :  D.  I.  Ander- 
son, H.  M.  Hunt,  G.  E.  Jamiesou,  J.  Robertson. 

Hull. — Second  class  :  W.  E.  Smellie. 

Leith. — First  class  :  H.  Ward,  A.  Smith.  Second  class  :  J.  J.  Ander- 
son, W.  J.  Beadie,  G.  J.  Cook,  J.  M.  Henderson,  G.  B.  Borthwick,  D. 
McMurran. 

Liverpool.— i<'irs<  class:  C.  Adauisoii,  A.  Allen,  A.  Eell,  C.  C.  B. 
f  larke,  1!,  Caijstick,  A.  R.  Edmiston,  J.  Evaugeliuos,  R.  J.  Forsyth, 
H.  G.  (Jate,  1.  S.  Gordou,  W.  Humphreys,  W.  W.  Jacksou,  P.  Jones,  F. 
J.  C.  Lambert,  W.  J  Lewis,  A.  MoGiuity,  W.  H.  Puxley,  F.  Roche,  J. 
Sellois,  A.  H.  Vipoud,  R.  Forshaw,  T.  W.  Hunter,  W.  A.  McMillan. 
SccomI  class  :  H.  T.  Bankes,  W.  Bickertoii,  J.  Bolton,  T.  S.  Bowman, 
J.  D.  Butler,  J.  F.  Daniel,  A.  Dowsou,  G.  E.  Holdeu,  H.  F.  Lavvson,  A. 
H.  Littlewood,  G.  R.  Montgomery,  C  Morrison,  J.  W.  McCallan,  T. 
McNaught,  C.  F.  Partington,  H.  B.  Perry,  A.  Pitkethlev,  D.  Roberts, 
0.  V.  Roberts,  W.  T.  Ro  s,  E.  Tyrrell,  A.  B.  Wylie,  F.  Kennedy,  A.  L. 
Speller. 

London. — First  class:  P.  W.  Adams,  A.  R.  Arthur,  J  M.  Christie, 
A.  E.  Fairlaml),  W.  A.  Hooper,  H.  J.  Itter,  T.  R.  Jones,  J.  H.  MaoKirdy, 
H.  A.  Scott,  W.  J.  Verhoef,  D.  Brown,  A.  C.  Griffith,  T.  A.  Cromptou, 
A.  Gentle.  Second  cla-'S :  W.  Anthony,  E.  W.  Pence,  A..  E.  Clegg, 
E.  J.  Daucaster,  A.  C.  Freeman-Paunett,  H.  Graham,  B.  Parsons,  A. 
Scott,  F.  Scott,  G.  F.  Silley,  A.  L.  Tester,  R.  J.  lliouipson,  W.  Wil- 
loughby,  E  R.  Withers,  A.  G.  Ingrey,  R.  D.  Johnson,  A.  Coles,  Tom  P. 
Roberts. 

North  Shields.- /"irsJ  class:  S.  Carter,  J.  T.  Cauley,  G.  H.  Fcr- 
gussou,  M.  H.  Furness,  H.  Jobliug,  A.  Ortou,  C.  H.  AVebb,  A.  J.  H. 


Wilson,  W.  Hockey,  J.  J.  Leitch.  Second  class  :  C.  Bell,  G.  Blackburn, 
C.  de  L.  C.  Cleary,  S.  L.  Farrow,  W.  M.  Hemmiugs,  R.  Humphrey,  W. 
H.  Kay,  E.  W.  Rioch,  A.  C.  Roberts,  F.  H.  Suaith,  F.  H.  Story,  J.  W. 
Turnbull,  J.  Wallace,  J.  P.  Whitworth,  J.  F.  Robson,  W.  Heslop,  D.  T. 
McLoughlin. 

Southampton — First  class:  G.  F.  Blay,  C.  E.  Light,  G.  H.  Madge. 
Second  class  :  T.  Howarth,  W.  Hand,  W.  Hobson,  R.  Tulford,  M.  Turn  - 
bull,  T.  A.  Sandison. 

Sunderland.— i^trsJ  class :  J.  T.  Page,  J.  H.  Phorsou,  T.  F.  Scott. 
Second  class  :  R.  N.  Hedley,  E.  N.  Pringle,  J.  R.  Robertson,  W.  Swat- 
ridge,  W.  Wayman. 

West  Uaiulepool —First  class:  R.  Harknesa.  Second  class:  W 
Clark,  J.  O.  Mann,  F.  Oldham,  J.  R.  Rotson,  P.  M.  Shaw,  W.  F. 
Stewart,  G.  E.  Turner. 


50-TON  ELECTRIC  CRANE. 


The  craue  illustrated  du  pa.g'6'  289  has  be©!!  designed  ajid 
constructed  by  Messrs.  Stothert  and  Pitt  Limited,  engineers, 
Bath,  for  use  at  the  London  and  South-Western  Railway 
Company's  new  graving  dock  at  Southampton,  and  lias  been 
built  under  the  superintendence  of  Mr.  Drummond,  their 
locomotive  engineer.  It  is  electrically  driven  throughout, 
c-ach  motion  being  operated  by  separate  motors.  The 
electrical  equipment  has  been  supplied  by  the  AUgemeine 
Elektricitats-Gesellschaft,  of  Berlin,  and  Mr.  J.  G.  W. 
Aldridge,  of  Victoria  Street,  London,  inspected  these  details 
on  behalf  of  the  railway  company. 

The  crane  is  designed  to  deal  with  50-ton  loads  at  87  ft. 
radius,  at  wliich  radius  the  jib  lies  at  an  angle  of  22  deg. 
from  the  horizontal.  In  addition  to  this  the  crane  is  tested 
at  the  full  radius  with  a  load  of  70  tons.  The  derricking 
gear,  which,  is  powerful  enough  to  raise  the  jib  with  the 
majcimum  load  suspended,  is  capable  of  reducing  the  radius 
to  a  niinimum  of  47  ft.  when  the  jib  stands  at  an  angle  of 
15  deg.  from  t-lie  vertical. 

The  following  are  the  principal  dimensions  of  the  crane :  — 


Fr,.  In. 

Gauge — between  rail  centres   25  6 

Clearance  under  truck  cross  girders   15  0 

Diameter  of  roller  path — centres    25  6 

Wheel  base    30  0 

Length  of  jib    85  0 

Height  of  jib  head  from  ground  level  at  maximum 

radius    60  0 

Height  of  jib  head  from  ground  level  at  minimum 

radius    103  0 

Height  from  rail  level  to  circular  rack   23  0 

Height  from  rails  to  top  of  king  post    56  0 

Radius  from  centre  pin  to  centre  of  tail  ballast   32  0 


The  ci'ane  runs  on  20  central-flanged  steel- tyred  wheels  on 
a  twin-rail  track.  Each  axle  bearing  is  fitted  with  four 
volute  steel  springs  on  either  side  of  the  running  wheels, 
mailing  a  total  of  160  springs  in  all.  The  driving  gear  at 
the  ground  wheels  is  of  Messrs.  Stothert  and  Pitt's  special 
construction  to  compensate  for  the  play  in  the  springs,  and 
the  under  truck  is  strongly  braced  in  all  directions,  following 
essentially  the  film's  Titan  practice.  The  jib  is  a  double 
open  lattice-braced  boom.  Each  boom  is  composed  of  four 
main  angles,  and  is  cross-braced  at  ends  and  middle.  The 
derricking  ropes  are  12-part,  5|in.  in  circumference,  reeved 
double,  two  parts  leading  from  the  derrick  barrel,  which  is 
grooved  right  and  left  hand.  The  lifting  ropes  are  six-part, 
4  J  in.  in  circumference,  reeved  double,  two  parts  leading 
from  the  lifting  barrel,  which  is  also  grooved  right  and  left. 
All  these  ropes  have  a  factor  of  safety  of  eight  when  dealing 
with  the  maxinmm  load. 

The  crane  house  is  divided  into  three  sections.  The  back 
part  contains  the  lifting  and  derricking  crabs,  with  their 
motors ;  the  centre,  the  slewing  and  travelling  gear,  with 
motors,  controllers,  and  resistances.  The  front  portion  of 
the  house  consists  of  an  elevated  cabin  for  the  driver,  in 
which  are  all  the  operating  levers.  The  position  of  the 
cabin  gives  an  extremely  extensive  outlook  foi'  the  driver 
in  all  directions,  especially  as  the  cabin  is  glazed  on  four 
sides.  Current  is  taken  from  ground  connection  boxes  by  a 
length  of  flexible  cable  connected  to  the  junction  box  fitted 
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upon  the  inside  of  the  crane  truck,  whence  it  is  carried  by 
cables  through  the  centre  ])in,  the  top  of  which  is  fitted  with 
a  collector  of  the  usual  type.  Distribution  is  effected  from 
a  switchboard  in  the  driver's  cabin  by  a  separate  circuit  to 
each  motor  and  controller.    The  motors  are  as  follow  :  — 

Lifting  motion   Two  motors,  each  of  50  B.H.P., 

with  sei-ies  parallel  controller. 

Derricking  motion    One  80  B.H.P.  series  motor. 

Slewing  motion    One  25  B.H.P.  series  motor. 

Travelling  motion   „   One  50  B.H.P.  series  motor. 

All  the  motors  are  completely  enclosed,  and  designed  to 
run  on  a  480  volt  continuous-current  circuit.  Machine-cut 
spur  gear  is  used  throughout  for  all  first  and  second 
reductions,  with  the  exception  of  the  first  reduction  of  the 
derrick  motion,  for  which  a  worm  and  wheel  is  utilised. 
Both  the  lifting  and  the  derricking  gear  are  fitted  with 


Wireless  Telegeaphy  Act,  1904. — It  is  provided  hy  this 
Act  that  a  joerson  shall  not  establish  any  wireless  telegraph 
station  or  install  or  work  any  apparatus  for  wireless  telegraphy 
in  any  place  in  the  British  Isles  or  on,  board  any  British  ship 
in  the  territorial  waters  abutting  on  the  coast  of  the  British 
Isles,  except  under  and  in  accordance  with  a  license  g-ranted 
in  that  behalf  by  the  Postniaster-Gciiei-al.  Wireless  telegraphy 
is  defined  by  the  Act  to  mean  any  system  of  communication 
by  telegraph  as  defined  in  the  Telegraph  Acts,  1863  to  1904, 
without  the  aid  of  any  wire  connecting  the  points  from  and 
at  which  the  messages  or  other  communications  are  sent  and 
received.    Companies  or  persons  requiring  a  license  for  any 


solenoid  magnetic  brakes  in  series  with  their  respective 
motors,  and  connected  to  the  first  contacts  of  their  respective 
controllers.  In  addition  to  these  magnetic  brakes,  a 
mechanical  foot  brake  is  provided  for  lowering  the  load, 
and  a  brake  for  checking  the  slewing  motion. 

The  derricking  gear  is  provided  with  special  frictional 
plates,  which  come  into  contact  when  the  radius  is  being 
extended,  thereby  preventing  any  tendency  of  the  jib  to  run 
out.  These  frictional  plates  are  fitted  on  the  end  of  the 
worm  spindle,  and  are  operated  by  ratchet  and  pawl,  being 
automatically  thrown  out  of  action  when  the  jib  is  being 
raised.  The  whole  of  the  first  reduction  derrick  gear  is 
enclosed  and  runs  in  oil.  The  net  weight  of  the  crane  is 
about  250  tons,  to  which  should  be  added  70  tons  of  ballast 
in  concrete  blocks,  while  the  total  weight,  in  running  order, 
including  the  full  load,  is  about  375  tons. 


wireless  telegraph  station  should  make  application  to  the 
Postmaster-General  on  or  before  October  1st,  1904.  Forms 
of  application  may  be  obtained  from  the  Secretary  to  the  Post 
Office,  General  Post  Office,  E.C. 

The  Government  have  decided  to  establish  a  wireless 
telegraphy  station  on  the  Marsden,  some  three  miles  from 
South  Shields.  The  site  for  the  signal  station  will  be  erected 
on  the  edge  of  the  cliffs  which  command  a  view  north  and  south 
for  miles  along  the  coast.  The  new  station  is  primarily  to  be 
used  for  communication  with  passing  warships. 

Eeuteb  reports  from  Washington  that  Mr.  Roosevelt  has 
approved  the  report  of  the  Evans  Commission  awaiting  the 
control  of  the  Government's  coastal  system  of  wireless 
telegraphy  to  the  Navy  Department  on  the  ground  that  it  is 
part  of  the  country's  defence  and  of  more  importance  to  the 
navy  than  the  army,  with  the  exception  of  those  stations 
necessary  for  communicating  between  army  posts.  The  report 
recommends  to  prevent  private  companies  from  interfering  with 
the  Government's  coastal  system. 
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LLOYD'S  REGISTEF?. 

Table  showing  the  Numbf.k,  NtT  a'nd  Gross  Tonnage,  and  Nationality  of  Steam  Vessels  Totally  Lost,  Condemned,  &c.,  duhing  the 

QUARTER   ENDED   31ST  DeCEMBEH,   1903,  AS  REPORTED  UP  TO  THE  26TH  JulY;   1904  ;    AND   SHOWING   ALSO  THE  KuMBER   AND  TONNAGE  OF 

Steam  Vessels  Owned  in  each  Country.    (Vessels  uuder  100  tons  gross  are  not  included  in  this  return.) 


Flag. 


C  United  Kintjclom.. 
British  A 

( Colonies   

America,  United  States  of.. 

Austro-Hungarian   

Danish  

Dutch  

French  

German   

Italian  

Norwegian  

Russian   

Spanish   

Swedish   

Other  European  Countries.. 

Central  and  South  America 

Asia  

Other  Countries   


Steam  Vessels  Owned, 
according  to  Lloyd's 
Register  Book,  1903-1(104. 


No. 


7,530 
1,023 
*862 
267 
385 
360 
717 
1,425 
365 
962 
573 
450 
750 


Tons. 


Net. 


8,233,721 
466,732 
810,003 
348,461 
283,490 
387,800 
581,180 

1,720,106 
448,704 
570,869 
354,539 
461,333 
308,623 


Gross. 


13,410,394 

782,688 
1,220,995 
557,746 
483,968 
613,219 
1,153,761 
2,794,311 
704,109 
935,229 
578,343 
720,822 
502,581 


Totals.. 


no'w;  LOST. 


Burnt. 


Tons. 


Net. 


3,337 
767 


1,095 

!  . . 

j  40G 


Gross. 


5,206 
1,229 


1,742 


5,605   8,845    12  5, 


Collision. 


Foundered. 


No. 


Tons. 


Net. 


198 


-'  No. 


Gross. 


4,393  3 


2,949 


8,947  I  5 


Tons. 


Net. 


Gross 


5,505 


Missing,  t 


No. 


..    '  1 


Tons. 


Net. 


Gross 


2,053 


550 


450 


2,564 


3,382 


833 


4,160 


Wrecked.  J 


No. 


3,789   6,136     9    7,018  11,501    30  22,913  36,696    61   44,791  72,125 


Tons. 


Net. 


8,882 
1,035 
816 


2,086 
2,839 
822 
1,716 

224 

1,204 

6:o 


2,679 


Gross. 


14,524 
1,891 
1,286 


3,643 
4,341 
1,232 
2,737 
580 

1,959 
841 


3,662 


Total.  5 


No. 


Tons. 


Net.  Gros.s. 


19,981 
1,802 
3,070 
1,401 


604 
2,036 
4,384 

822 
4,884 

224 


1  1,204 

i 

2  :  674 


33,009 
3,120 
4,235 
2,232 

1,039 
3,643 
6,916 
1,232 
7,915 
^80 

1,959 
1,019 

5,236 


■  Percentage 
Lost  (Steam 
Vessels).  § 


35  0 
29 
35 


0 

56  ,  0 

14  j  0' 

■36  I  0 

55  '  0 

■04  :  0 

17  0 


Note. — Material  of  construction  of  above  vessels  :  Steel,  24 — 40,823  tons  ;  iron,  32 — 29,115  tons  ;  wood  and  composite,  5 — 2,187  tons. 
*  Excluding  vessels  trading  on  the  great  lakes  of  North  America. 

t  Under  the  heading  "  Missing"  are  included  only  vessels  so  nosted  or  report  d  during  the  period  covered  by  the  return. 

J  Under  the  heading  "  Wrecked"  are  included  vessels  lost  thro  jgh  stranding,  or  through  striking  rocks,  sunken  wrecks,  &c. 

§  Excluding  cases  of  breaking  up,  condemnation,  &c.,  which  arcnot  consequent  upon  f-ti-ess  of  weather,  &c. 


LAUNCH  OF  FIRST  TURBINE  LINER. 


A  NEW  era  in  the  history  of  ocean-going  steamers  may  be 
said  to  have  been  inaugurated  with  the  launch  from  Messrs. 
Workman,  Clark,  and  Company's  yard,  Belfast,  of  the  Allan 
liner  Victorian. 

This  is  the  first  Atlantic  turbine  steamer  ever  constructed. 
Notwithstanding  the  importance  of  the  occasion,  the  event 


steel  hawser  came  intO'  contact  with  one  of  the  posts  which 
were  utilised  for  the  scaffolding  when  the  ship  was  being 
constiiicted,  with  the  result  thai  the  mast  snapped  in  two, 
and  fell  into  the  yard.  Several  workmen  were  .standing 
close  to  the  spot.,  and,  observing  the  accident,  they  rushed 
down  the  yard  and  succeeded  in  getting  clear.  It  was  at 
first  feared  that  some  of  the  spectators  had  been  struck,  but 
fortunately  this  proved  not  tO'  be  the  case.    The  liner  was 


of  freeing  the  vessel  from  the  stocks  was  unattended  with 
formal  ceremony  of  any  kind.  In  accordance  with  tlie  prac- 
tice of  the  Allan  Line,  there  was  not  even  a  baptismal 
function. 

The  launch,  unfortunately,  was  attended  by  a  mishap. 
When  the  vessel  had  got  about  ha.lf  way  down  the  stocks,  a 


afterwards  towed  to  the  Alexander  Wiarf,  where  she  will 
receive  her  engines  and  be  completed. 

Largest  Turbines  Constructed. 

The  Victorian  was  originally  designed  to  be  driven  by 
reciprocating  engines,  but  Messrs.  Allan  decided  to  have 
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turbines  fitted  instead.  She  is  by  far  the  largest  steamer, 
as  she  will  be  the  swiftest,  of  the  Allan  fleet,  and  she  is 
expected  to  be  practically  noiseless  and  steady  ia  the  sea- 
way, even  while  exerting  maximum  speed.  Her  turbines,  of 
the  Parsons  type,  are  the  lurgest  yet  made.  The  turbines 
are  being  constructed  in  Messrs.  Workman,  Clark,  and  Com- 
pany's engine  works  by  arrangement  with  Messrs.  Parsons 
and  Company,  the  patentees.  This  particular  kind  of 
engineering  work  is,  of  course,  entirely  new  to  Belfast,  and 
the  firm  have  been  able  to  undertake  and  carry  through 
the  construction  not  only  of  the  first  turbines  in  the  city, 
but  the  largest  appliances  of  the  kind  hithertO'  made  any- 
where. 

The  cargo  space  available  is,  notwithstanding  the  large 
complement  of  passengers,  ample  for  the  stowage  of  upwards 
of  8,000  tons  dead  weight  of  Canadian  cai-go,  and  the 
facilities  for  its  rapid  handling  and  discharge  are  of  the 
most  up-to-date  and  efficient  nature.  Four  large  derricks 
are  arranged  on  each  mast,  the  lifting  capacity  of  each  being 
up  to  7  tons.  These,  together  with  1;wo  crane-post  derricks, 
make  ten  in  all,  for  the  working  of  which  ten  double-cylinder 
steam  winches  are  supplied.  Special  attention  has  been 
given  to  the  arrangenient  of  the  cargo  holds,  and  the 
ordinary  I'ound  pillar  suppoits  for  the  decks  have  been 
largely  discarded  in  favour  of  special  girders  and  supports 
which  leave  the  holds  freer  for  the  reciprocation,  stowage, . 
and  discharge  of  cargo. 

Insulated  chambers  for  the  carriage  of  fruit  and  daiiy 
produce  from  Canada  are  provided  in  ccai junction  with  refri 
gerating  plant.  The  vessel  has  also  sufficient  coal  bunker 
accommodation  for  the  double  journey,  with  an  extra 
allowance  for  several  days  in  the  event  of  any  unforeseen 
delay,  thus  obviating  all  fear  of  a  shortage  of  fuel. 

The  speed  of  the  Victorian  will  be  a  great  advance  on 
any  other  steamer  on  the  route,  and  it  is  confidently 
expected  that,  under  favourable  coaiditions,  the  voyage  to 
Canada  will  be  shortened  by  over  a  day,  so  that  this  ves-el 
will  prove  an  important  factor  in  the  development  of  oui- 
premier  colony. 


SCHEME  FOR  ENCOURAGEMENT  OF 
APPRENTICES. 

To  B2   Adopted  by  Messrs.  George  Clark  Limited, 

SoiTTHwiCK  Engine  Works,  Sunderland. 
I.  With  the  object  of  encouraging  technical  education  and 
advancement  of  apprentices  employed  at  these  works,  it  has  been 
derided  to  award  marks  each  year,  commencing  from  September, 
1904.    These  marks  will  be  apportioned  as  follow:  — 

(a)  For  good  time  keeping,  maximum  60  marks.  One 
mark  will  be  deducted  for  every  three  hours  lost  time. 
No  marks  will  be  deducted  when  an  apprentice  is  absent 
with  leave,  or  when  a  certificate  is  produced,  from  some 
responsible  person,  proving  illness. 
(6)  For  progress  and  general  ability  in  the  shops,  60  marks 
maximum.  These  marks  will  be  awarded  in  accordance 
with  reports  furnished  by  the  foremen, 
(fl)  For  each  approved  science  and  art  examination  iu 
engineering  subjects  marks  will  be  awarded  according 
to  the  following  scale  :  — 

Honours  Stage    1st  Cla.ss,  80  marks. 

  2nd      ,,  60 

Stage  III   1st      ,,  50 

„    2nd      ,,     40  „ 

Stage  IT   1st  25  ,, 

,,    2ind  15  ,, 

Stage  I   1st  10  ,, 

,,     „    2nd     ,,       5  ,, 

(c2)  Should  the  apprentice  be  attending  the  technical 
college,  marks  for  positions  in  class  lists  at  the  local 
examinations  (evening  classes)  will  be  awarded  as 
follow :  — 

1st  Class  in  any  D  CIass'         100  marks  maximum. 

2nd         „  D     ,j    80  „ 

3rd  „  D     ,   60  „ 

1st  „  C     ,   60  „ 

2nd        „  C     „     ......    45  „ 

3rd         „  C     „    30  „ 

1st  „  B     ,   30 

2nd         .,  B     „    20  „ 

3rd  ,  B     „    10  „ 


For  1st  Class  in  A  college  classes,  or  in 

local  institutions  (such  as  Y.M.C.A., 

Hendon    Church    Institute,  Hudson 

Road,  etc.)  where  the  examination  is 

held  under  college  supervision    10  marks. 

For  2nd  Class,  ditto.,  ditto   5 

Note  1.  The  marks  in  group  (c2)  are  the  maximum  obtain- 
able for  those  examinations,  and  include  an  allowance 
for  regularity  of  attendance  and  home  work ;  conse- 
quently full  marks  can  only  be  obtained  in  this  section 
by  success  in  home  work  and  good  attendance,  as  well 
as  success  at  the  examination. 

Note  2.  Groups  of  Studies. — Advanced  and  honours  students 
are  advised  to  take  complete  groups  of  five  subjects, 
all  to  the  same  grade,  as  given  in  the  college  evening 
prospectus,  for  certificate  courses.  Those  students  who 
are  successful  in  passing  the.se  groups  of  subjects  will 
receive  a  bonus  of  50  marks. 

II.  Apprentice  Students. — Apprentices  who  obtain  a  free 
studentship  under  the  technical  college  scheme  will  be  allowed 
for  time  keeping  30  marks  maximum,  and  for  good  progress  in 
works  30  marks  maximum,  and  marks  for  college  work  will  be 
awarded  on  consideration  of  the  results  obtained  by  the  student, 
an  allowance  being  made  for  regularity  of  attendance,  etc.,  at 
the  college.  Those  apprentices  who  enter  for  the  annual  open 
competition  for  apprentice  studentship  will  be  allowed  a  bonus 
of  not  more  than  25  marks  if  their  papers  are  sufficiently  well 
reported  on. 

III.  Apprentices  will  notice  that  the  marks  for  evening  classes 
are  proportioned, in  such  a  way  as  to  encourage  more  especially 
attendance  at  the  technical  college  and  technical  college 
examinations;  and  also  to  encourage  a  systematic  course  of 
education  by  giving  a  bonus  to  those  apprentices  who  take  the 
"  groups  "  of  subjects  advised  in  the  technical  college  prospectus. 
Marks  will  only  be  given  for  examinations  passed  in  the  current 
year,  except  in  the  case  of  those  students  who  take  the  honours  of 
D  classes,  having  alread7f  passed  the  advanced  or  C  stage  in 
some  previous  year;  such  students,  in  case  of  failure  to  pass 
the  honours  examination,  will  be  allowed  to  count  the  marks 
they  earned  previously  at  the  advanced  or  C  examinations. 
This  is  done  witli  a  view  to  encouraging  apprentices  to  take 
the  higher  courses  of  study.  Students  will  be  expected  to  show 
imjjrovenient  each  year  in  the  results  of  their  examinations, 
and  the  full  marks  allowed  for  any  given  pass  can  only  be 
obtained  in  one  year.  Should  the  student  only  succeed  in 
obtaining  the  same  pass  a  second  time,  the  marks  obtainable 
will  be  reduced  by  10  per  cent. 

IV.  A  bonus  at  the  rate  of  ^1  per  100  marks  gained  will  be 
paid  to  all  apprentices  who  obtain  not  less  than  60  per  cent  of 
the  possible  marks  for  time  keeping.  Apprentices  will  be 
refunded  the  amount  of  fees  paid  by  them  for  approved  evening 
technical  classes  on  production  of  the  teacher's  certificate  that 
their  attendance  has  been  within  20  per  cent  of  the  possible 
number  of  attendances.  Special  consideration  will  be  given  to 
the  applications  of  those  apprentices  obtaining  the  best  results 
during  their  apprenticeship,  with  reference  to  admission  into  the 
drawing  office,  and  promotion  in  the  shops.  Apprentices  attending 
evening  classes  will  not  be  required  to  work  overtime  on  class 
evenings.  Apprentices  who  fail  to  obtain  any  marks  for  time 
keeping  will  be  liable  to  dismissal. 

Tlie  firm  reserve  the  I'ight  to  modify  or  withdraw  this  scheme. 


Seaham  Harbour  Dock  Company. — The  half-yearly  meet- 
ing was  held  last  month  at  Seaham  Harbour,  Lord  London- 
derry 25residing.  The  chairman  formally  moved  the  adoption 
of  the  report  showing  a  profit  on  the  half-year  of  ^2,300. 
Mr.  H.  B.  Wright  seconded  the  motion,  and  said  the  report 
was  the  most  encouraging  they  had  yet  made.  Only  42  yards 
of  the  north  pier  and  70  yards  of  the  south  pier  remained 
to  be  completed.  Tliere  had  always  been  a  profit  from  the  old 
dock,  while  the  new  dock  was  getting  ready,  which  showed 
that  a  very  fair  bargain  had  been  made  by  the  shareholders. 
They  had  to  hold  another  meeting  to  empower  the  directors  to 
raise  .£133,000  on  debentures  at  4  per  cent.  Mr.  T.  Pinkney 
said  that  the  company  had  now  ,£19,000  accumulated  profits, 
and  he  suggested  that  some  of  this  money  might  be  distri- 
buted amongst  the  ordinary  shareholders.  The  chairman  said 
there  was  a  good  deal  in  what  Mr.  Pinkney  said,  but  it  would 
be  time  enough  to  consider  the  matter  when  the  whole  of  the 
work  was  completed.  The  report  was  adopted.  Mr.  Pinkney 
moved  that  £500  be  included  in  the  next  half-year's  accounts 
for  the  directors,  who  for  five  years  had  worked  without 
remuneration.  Mr.  W.  P.  Fenwick  seconded  the  resolution, 
which  was  unanimously  carried.  The  chairman  thanked  the 
shareholders,  but  said  he  could  not  say  that  the  directors  would 
accept  it;  it  was  a  matter  for  consideration.  At  an  cxtra- 
ordiiiaiy  meeting  immediately  following  a  resolution  was 
pased  empowering  the  directors  to  raise  the  debentures  men- 
tioned by  Mr.  "Wright. 
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THE  LOBNITZ  PATENT  ROCK  CUTTER. 


The  usual  method  of  reiiiovino;  subaqueous  rock,  that  is 
ro'ok  of  a  comparatively  hard  nature,  is  to  first  break  it  up 
by  blasting,  and  then  to  lift  the  broken  fragments  by  means 
of  a  dredger  of  the  bucket  type.  Messrs.  Lobnitz  and  Com- 
pany Limited,  the  well-known,  dredger  builders,  who  have 
built  some  of  the  largest  rock  dreclgei,»s  in  existence, 
recently  devised  a  novel  method  of  breaking  the  rock  sur- 
face, whicli  from  results  attained  on  actual  works  in  various 
parts  of  the  world  promises  to  supersede  the  blasting 
method.  Their  rock  cutter  is  of  a  very  simple  nature,  and 
may  be  briefly  described  as  a  heavy  pointed  steel  chisel  or 
cutter,  which  is  alternately  raised  and  allowed  to  fall  on  to 
the  surface  of  the  i-ock  somewliat  in  the  maimer  of  a.  pile 
driver.  The  cutter,  which  usually  weighs  from  10  to  15  tons, 
resembles  an  elongated  projectile  ;  the  hard  cutting  point, 
which  is  detacliably  fitted,  is  in  fact  made  of  steel  similar  to 
that  used  for  armour-piercing  projectiles. 


The  cutter  falls  freely  through  a  steel  or  hard  wood 
guide  fixed  between  upright  timbers,  the  guide  being 
capable  of  adjustment  to  suit  various  depths  of  water  in 
which  the  cutter  may  be  working.  The  guide  has  steel 
wearing  plates,  and  between  the  guide  and  upright  timbers 
there  are  spring  cushions  to  soften  any  shock  which  may  be 
caused  by  the  point  of  the  cutter  striking  an  inclined  surface 
of  the  rock.  Tlie  wire  rope  for  a  12-ton  cutter  is  5  in. 
circumference. 

The  hoisting  winch  and  guide  are  as  a  rule  mounted  on 
two  old  or  existing  barges,  whicli  are  joined  together  by 
logs  of  wood  or  steel  girders  bolted  across  the  decks.  Some 
machines  are  in  work  with  several  cutters  working  together. 

As  it  is  obviously  essential  to  be  able  to  deliver  blows  on 
the  exact  spot  desired,  the  barges  are  provided  with  six 
manauivring  chains  and  a  strong  manoeuvring  winch.  Four 
side  chains  are  used  to  traverse  the  work,  so  that,  blows  may 
be  delivered  in  a.  straight  line'  the  whole  width  of  the  channel, 
spaced  about  2  ft.  apart  or  more,  according  to  the  nature  of 
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The  surface  of  tne  rock  to  be  broken  is  first  cleaned.  The 
cutter  is  then  arranged  to  fall  from  a  suitable  height  by  its 
own  weight  on  to^  the  cleaned  surface  of  the  rock.  With  a 
drop  of  from  6  to  10  ft.,  the  cutter  breaks  its  way  into-  the 
surface  of  the  rock,  partly  pulverising  it  and  partly  breaking 
it.  The  whole  force  of  impact,  is  concentrated  on  a  few 
square  inches,  and  this  enormous  pressure  is  found  to  crush 
the  hardest  rock.  If  the  rock  is  hard  and  brittle,  it  breaks 
in  a  similar  manner  to  a  piece  of  glass  struck  by  a  heavy 
hammer.  The  cutter  is  allowed  to.  fall  on  the  same  spot 
until  it  has  penetrated  to  the  desired  depth.  If  the  thickness 
of  rock  to  be  broken  is  more  than  a  yard,  it  has  been  found 
better  to  break  it  in  layers,  and  tO'  dredge  away  each  layer 
of  about  .3  ft.  thick  before  breaking  up  the  next  layer. 

The  cutter  is  worked  by  a  powerful  steam  winch  with 
suitable  gearing  and  special  fittings  toi  allow  of  continuous 
work.  About  1,500  blows  per  day  of  ten  hours  are  given  in 
regular  work.  The  winch  lifts  the  cutter  by  a  wire  rope, 
automatic  gear  being  provided  to  allow  the  rope  to  follow 
the  fall  of  the  cutter,  and  then  to  raise  it  again  at  once, 
after  the  blow  is  struck,  and  so  on. 


the  rock.  The  apparatus  is  then  moved  in  the  opposite 
direction  across  the  width  of  the  channel. 

As  accurate  manoeuvring  is  important,  exact  base  lines 
should  be  established  on  shore.  On  the  bai'ges  two  vertical 
I'ods  are  mounted  in  slots  in  a  frame.  These  I'ods  can  be 
moved  into  slots  spaced  2  ft.  apart,  or  wliatever  distance 
is  required  between  the  blows.  These  rods  form  two  sighting 
points,  which  can  be  sighted  with  two  other  rods  ashore. 
The  rods  ashorei  are  put  up  square  to  the  base  line,  and  the 
rods  on  board  are  shifted  2  ft.  eveiy  time  the  barge  is 
advanced,  so  tluit  the  rods  on  shore  do  not  need  to  be 
moved  every  day.  The  distance  from  the  base  line  is 
generally  measured  by  means  of  a  graduated  wire.  In  cases 
where  base  lines  are  too  far  away  for  this  method,  a  tele- 
scope with  a  base  graduated  in  degrees  is  mounted  on  the 
barge,  and  by  this  means  \ery  accurate  results  can  be 
obtained.    At  night  the  rods  are  distinguished  by  lamps. 

The  wear  of  the  cuttei''  points  varies  considerably  accord- 
ing to  the  nature  of  the  rock  ;  in  some  works  of  large  extent 
tlie  whole  of  the  rock  has  been  broken  without  weai'ing  out 
a  single  cutter  point. 


THE  PRACTICAL  ENGINEER-ENGINEERS'  GAZETTE  SUPPLEMENT.  293 


One  of  the  outstanding  features  of  the  rock  cutter  is  that 
the  liftinjz  of  the  broken  rock  is  as  easy  as  ordinary  dredging. 
When  explosives  are  used  to  excavate  the  rock  the  pieces 
are  often  Large  and  costly  to  lift ;  whereas  the  rock  cutter 
leaves  the  debris  broken  small  on  an  even  surface. 

The  average  results  from  many  works  in  hard  rock  have 
o-iven  a  minimum  of  two  cubic  feet  of  rock  broken  for  every 
blow — i.e.,  broken  to  the  most  suitable  size  for  dredging. 
In  most  cases  150  blows  per  hour  are  delivered  on  an 
average,  which  is  equal  to,  say,  ten  cubic  yards  per  hour 
for  a  single  cutter. 

Skilled  labour  is  not  required,  four  and  six  men  being 
sufficient  on  a  single  and  double  cutter  barge  I'espectively. 

In  recent  large  rock-cutting  works  the  Lobnitz  rock  cutter 
has  been  adopted,  and  the  results  obtained  are  veiy  much 
more  regular  and  rapid,  and  far  less  costly  than  with 
any  other  method.  A  rock  cutter  was  first  used  on  the 
Suez  Canah    The  rock  cutters  then  were  four  tons  weight. 


DEVELOPMENT  OF  NAVAL  CONSTRUCTION. 

Lecture  by  Sir  William  White,  K.C.B. 

Sib  William  H.  White,  K.C.B.,  lectured  at  the  Cambridge 
University  extension  summer  meeting  at  Exeter  last  week  on 
"  The  Modern  Development  of  Construction  of  the  Royal  Navy," 
in  which  he  gave  an  account  of  the  successive  programmes  of 
construction  of  the  Royal  Navy  whicli  had  been  undertaken 
in  recent  years.  It  was  just  20  years  since  the  first  movement 
was  made  towards  what  miglit  be  called  a  systematic  and 
perhaps  one  might  say  the  scientific  development  of  the  navy. 
That  step  was  taken,  however,  very  largely  in  consequence  of 
popular  pressure  exercised  upon  the  Government  of  the  day 
by  the  nation.  Tlie  Government  woke  up  to  the  necessity  for 
a  develojjmcnt  of  the  navy  before  those  responsible  were  pre- 
pared to  recognise  fully  what  was  wanted,  and  it  was  the  jjress 
of  the  country,  expressing  the  feeling  of  the  nation,  that 
compelled  action  at  last  to  be  taken.  When  tlie  Norfolk 
programme,  which  was  the  first  of  the  series,  was  announced  in 
1885,  undoubtedly  it  was  the  result  of  the  agitation  which  had 
been  going  on  in  the  press,  and  which  represented  popular 
feeling.    That  programme  was  thought  in   its  day  to  be  a 
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The  results  obtained  now  with  heavier  cutters  with  perfected 
points  and  accessories  are  veiy  nmch  superior  to  what  was 
first  expected.  Large  machines,  with  from  o-ne  to  three 
cutters  each,  for  depths  up  to  50  ft.,  have  been  employed 
for  works  in  many  places  abroad  with  marked  success. 


The  destroyer  Spiteful  was  commissioned  at  Portsmouth 
recently  in  order  that  a  long  series  of  oil-fuel  trials  may  be 
carried  out.  All  the  Spiteful's  furnaces  have  been  adapted 
for  the  consumption  of  this  kind  of  fuel,  and  the  vessel  is,  in 
fact,  the  first  British  warship  to  rely  on  oil  fuel.  No  coal 
whatever  will  be  carried  for  generating  steam.  Experiments 
are  still  being  carried  out  on  the  destroyer  Surly,  as  well  as 
on  the  old  battleship  Sultan,  and  at  the  experimental  works 
at  Ilaslar.  It  is  evident  that  the  Admiralty  are  going  in  more 
extensively  for  oil  fuel.  Three  old  "flat-iron"  gunboats  have 
had  all  their  machinery  lifted  out  and  have  been  converted  into 
floating  oil  tanks  for  supplying  fuel  to  warships.  Orders  have 
now  been  given  that  when  the  battleships  Mars  and  Hannibal 
are  again  in  dockyard  hands  more  of  their  boilers  are  to  be 
adapted  for  the  consumption  of  oil  fuel. 


very  formidable  undertaking.  It  represented  an  expenditure 
of  less  than  three>  milions  sterling.  They  were  not  accustomed 
20  years  ago  to  talk  of  millions  as  they  did  now  in  relation 
to  the  navy.  In  1888,  under  a  special  Act  of  Parliament  (the 
Imperial  Defence  Act)  provision  was  made  for  the  construction 
of  five  protected  cruisers  and  two  torpedo  gunboats  for  service 
in  the  defence  of  trade  in  Australasian  waters.  Tlie  total 
amount  expended  on  this  squadron  and  its  armament  was 
,£850,000.  Tliis  suin  was  provided  by  the  mother  country; 
but  the  Australian  colonies  bound  themselves  to  make  an 
annual  payment  for  ten  years  for  the  purpose  of  meeting  the 
charges  for  interest  on  the  first  cost  and  the  expenses  of 
maintenance  of  the  squadron.  That  was  the  first  occasion  on 
which  the  colonies  had  contributed  to  the  navy  of  the  Empire. 
Sixteen  years 'fater  the  condition  of  things  had  not  very  much 
improved.  There  had  been  repeated  suggestions  that  the 
colonies  should  contribute  more  tlian  they  did.  With  the 
renewal  of  the  agreement  with  the  Australian  colonies  there 
was  a  more  extended  contribution.  Then  India  also  came  into 
line,  and  from  Indian  revenues  certain  contributions  were  made 
to  the  Royal  Navy.  Such  wore  the  preliminary  steps.  In  the 
following  year  (1889)  the  Naval  Defence  Act  was  passed,  which 
provided  for  the  construction  of  70  vessels  of  all  classes,  from 
battleships  down  to  torpedo  gunboats,  at  an  estimated  cost 
I    of  .£21,000,000.    During  the  execution  of  the  latter  portion  of 
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this  programme  a  certain  number  of  the  vessels  were  increased 
in  size  and  power  beyond  the  first  intention;  so  that  the  total 
sum  finally  expended  on  the  naval  defence  programme  came 
to  about  22i  millions  sterling.  Tliat  was  the  first  occasion 
in  modern  times  when  a  complete  programme  was  framed  for 
the  construction  of  a  fleet,  complete  in  all  its  parts,  the 
characteristic  features  and  numbers  of  each  type  being  settled 
beforehand,  and  the  dates  for  commencing  the  several  vessels 
being  determined  so  that  the  incidence  of  expenditure  on  each 
year  might  be  fixed  with  close  approximation,  before  the  work 
was  begun.  In  this  modem  fleet  wide  departures  were  made 
from  preceding  warships,  these  changes  being  destined  to 
increase  seagoing  capability  and  coal  endurance,  in  association 
with  higher  speeds,  more  powerful  armaments,  and  better 
defence.  These  changes  were  associated  also  necessarily  with 
enlarged  dimensions  and  increased  costs.  The  programme  was 
concluded  practically  within  the  period  assigned,  thanks  to  the 
enormous  shipbuilding,  engineeriug,  and  metallurgical  resources 
of  this  country.  Allowing  for  changes  in  types  made  during 
the  progress  of  the  work,  the  actual  cost  was  exceedingly  close 
to  the  estimate.  Very  substantial  improvements  were  made 
in  the  quality  of  the  armour;  and  on  some  of  these  ships  steel 
armour  was  used  for  the  first  time  in  the  Eoyal  Navy.  The 
armaments  also  included  the  earliest  examples  of  quick-firing 


i    our  ships  damaged  and  certain  portions  of  the  ship  ineffective, 
I    they  would  have  a  reserve  capable  of  dealing  with  any  ships 
brought  against  them.    The  cruisers  were  the  eyes  of  the  fleet, 
j    and  iu  modem  times,  with  regard  to  their  numbers,  it  was  not 
so  simple  to  deal  with  them  as  with  the  battleships,  because 
the  position  of  this  country  was  unique.    Among  other  things, 
the   maintenance   of   the  route  of  the  sea  was  of  supreme 
I    importance,    and  they   therefore  had  to   supply  cruisers  of 
j    sufficient  numbers  and  of  types  so  that  communication  should 
;   not  be  intercepted  or  destroyed.    Lastly,  in  modern  times  there 
were    non-combatant    auxiliaries,    vessels    carrjdng  stores, 
.ammunition,  coal,  etc.,  to  provide  for  the  requirements  and 
repair  of  ships  which  were  damaged  in  action.    Those  were 
1    the  items  that  went  to  make  up  a  fleet.    They  were  often  told 
that  in  foreign  ships  so  much  more  was  done  in  proportion  to 
I    size  than  was  accomplished  in  the  British  ships.    As  a  rule, 
I    critics  who  indulged  in  that  utterance  failed  to  notice  the 
essential  difference  that   existed   between   British  ships  and 
foreign  ships  in  regard  to  their  power  in  maintaining  them- 
selves at  sea  for  long  periods.    It  was  also  important  to  notice 
that  the  navies  which  formerly  followed  the  policy  of  giving 
restricted  supplies  to  their  ships  had  in  later  years  seen  the 
folly  of  their  ways.    The  re.sult  had  been  a  very  close  approxi- 
mation in  diinensions  to  those  adopted  in  this  country. 
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guns  of  47  in.  and  6  in.  caJibres,  the  quick-firing  guns  previously 
used  being  of  very  moderate  calibre,  and  the  projectiles  not 
exceeding  3  lb. ;  whereas  45-j)ounders  and  100-pounder  quick- 
firers  were  introduced  into  the  naval  defence  ships.  Greatly 
improved  mountings  for  these  quick-firing  guns  were  also 
devised,  and  in  many  other  particulars  greater  efficiency  was 
obtained. 

Every  fleet  must  always  include  certain  classes  of  vessels. 
First  of  all,  there  were  the  battleships,  capable  of  concerted 
action  and  close  fighting — ships  that  were  capable  of  giving 
and  receiving  hard  blows.  The  principles  of  the  battleships 
required  in  the  Royal  Navy  were  dependent  upon  certain  con- 
siderations. There  must  be  the  consideration  of  the  number  of 
the  ships  of  similar  class  possessed  by  foreign  nations.  In  1889 
they  first  heard  of  the  two-power  standard,  of  which  so  much 
had  been  said.  That  was  to  say,  that  the  British  Navy  was 
to  be  made  to  possess  a  number  of  vessels  sufficient  to  deal  with 
any  combination  of  two  powers  that  could  conceivably  be  joined 
against  us.  Recently  that  had  been  enlarged,  and  it  had  been 
suggested  that  in  order  to  secure  what  was  essential  to  the 
welfare  of  the  empire — viz.,  supremacy  at  sea — a  reverse  should 
be  provided,  so  that  at  the  end  of  a  campaign  in  which  this 
country  might  have  been  victorious,  but  which  would  have  left 


I'he  Naval  Defence  Act  had  been  followed  by  other  large 
i    programmes  of  construction,  but  no  special  Acts  of  Parliament 
had  been  passed  in  connection  therewith ;  nor  had  there  been 
any  corresponding  publication  of  the  details  of  the  successive 
i    programmes  laid  down  by  the  Admiralty.      This  change  of 
policy  had  di.stinct  advantages,  because  when  only  that  portion 
I    of  the  programme  which  was  to  be  provided  for  in  the  naval 
j   estimates  for  a  particular  year  was  disclosed,  possible  rivals 
j    were  left  in  ignorance  of  our  complete  intentions,  and  the 
unrivalled  resources  of  this  country  in  regard  to  shipbuilding, 
engineering,  armour,  and  gim  making,  made  it  possible  for  us 
to  keep  the  lead  in  finished  ships,  even  if  we  started  later  than 
our  rivals.    Another  advantage  of  making  the  later  start  was, 
of  course,  that  the  characteristics  of  the  ships  in  foreign  navies 
which  our  vessels  might  have  to  meet  were  perfectly  well  known, 
and  our  designs  could  be  prepared  so  as  to  give  superiority  to 
our  vessels  in  any  particular  class.    In  1894  Lord  Spencer, 
I    then  First  Lord  of  the  Admiralty,  introduced  a  large  pro- 
;    gramme  of  construction  ;  and  his  successor,  Lord  Goschen,  took 
similar  steps  during  his  long  period  of  office  as  First  Lord. 
Throughout  the  period  1885  to  1902  the  lecturer,  as  director 
of  naval  construction,   was  responsible  for  the  designs  and 
'    construction   of   all    the    ships   added    to   the   Royal  Navy. 
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Excluding  destroyers,  his  responsibility  for  designs  and  con- 
struction included  43  battleships,  26  armoured  cruisers,  21 
first-class  protected  cruisers,  48  second  class,  33  third  class, 
and  74  uiiarmoured  or  unprotected  vessels.  The  total  repre- 
sented 245  vessels,  with  an  aggregate  value  of  about  eighty 
millions  sterling,  exclusive  of  armament,  ammunition,  and 
reserves,  for  which  the  naval  architect  was,  of  course,  not 
responsible.  Including  these  items,  the  first  cost  to  the  nation 
of  the  245  ships  ready  for  service  must  be  at  least  one  hundred 
millions  sterling.  The  magnitude  of  British  warship  building 
from  1885  to  1902  might  be  illustrated  in  another  way.  Parlia- 
mentary returns  gave  the  expenditure  on  new  construction  in 
detail  for  each  financial  year  from  1869-70  onwards.  From 
that  record  it  could  be  seen  that  from  1870  to  1885  the  average 
annual  expenditure  on  new  ships  was  under  If  millions  sterling. 
From  April  1st,  1885,  to  Apvil  1st,  1902  (17  years),  the  total 
expenditure  on  new  ships  was  about  88J  millions  sterling,  and 
the  annual  average  was  nearly  5J  millions.  For  the  last  seven 
years  during  which  the  lecturer  held  office  the  total  expenditure 
on  new  ships  exceeded  fifty  millions;  the  annual  average  was 
^7, 200, 000,  and  the  maximum  (1900-01)  nearly  nine  millions. 

It  was  interesting,  said  Sir  William,  to  know  that  they  were 
not  alone  in  the  large  amount  of  money  they  expended  in  the 


of  battleshiijs.  The  Russian  destroyers  drove  back  the 
Japanese  destroyers,  which  fell  back  on  the  cruisers.  Out  came 
the  Russian  cruisers,  and  the  Japanese  cruisers  fell  back  on  the 
battleships.  If  there  were  no  battleships  for  the  Japanese  to 
fall  back  ujjon  there  could  be  no  blockade  at  Port  Arthur. 
What  did  the  Japanese  think  of  this  argument  of  waste  of 
money  on  battleships?  Their  answer  was  that  they  had 
ordered  in  England  two  larger  battleships  than  they  had  bought 
before.  They  had  deliberately  ordered  two  more  vessels 
practically  identical  with  King  Edward  VII.,  which  without 
armament  would  cost  ^1,400,000.  Tliere  could  be  no  doubt  that 
it  would  be  simple  madness  to  attempt  to  realise  the  dream 
which  some  indulged  in  that  it  would  be  better  to  build 
destroyers  rather  than  battleships.  The  Japanese  knew 
perfectly  well  that  thei  mere  multiplication  of  destroyers  would 
not  command  the  sea,  and  they  took  care  to  have  as  a  backbone 
cruisers  and  battleships.  Sir  William  White,  in  speaking  of  the 
submarine,  said  that  they  were  told  that  they  were  to  be  a 
great  determining  force  in  naval  attack.  Those  who  had  most 
to  do  with  submarines  did  not  endorse  that  fact.  These  vessels 
had  their  limitations.  In  his  judgment  the  submarines  they 
had  in  the  British  Navy  compared  favourably  with  those 
possessed  by  any  other  country.    Tlie  question  of  how  many 
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building  of  ships.    One  of  the  French  ships  just  completed 
cost  about  as  much  as  one  of  the  latest  additions  to  the  British  , 
Navy.    Yet  as  a  fighting  force  it  hardly  compared  with  what 
they  had  in  the  British  Navy,  owing  to  the  bulk  of  the  super- 
structure   being    entirely    uuarmoured.      The    Assousi,    the  j 
Japanese  ironclad  sunk  by  a  mine  about  ten  miles  away  from  the  j 
coast  and  outside  the  territorial  waters,  was  a  vessel  similar  to  ! 
the  Formidable  class.    The  Japanese  were  now  the  allies  of  i 
this  country,  and  it  was  most  important  that  the  ships  should  I 
be  the  same  as  theirs,  so  that  they  could  be  able  to  work 
together.    The  Japanese  ships  were  like  those  of  this  country, 
and  the  men  of  the  British  Navy  could  go  aboard  the  Japanese 
ships  and  work  them  themselves.    The  Retvisau,  torpedoed  by 
the  Japanese  destroyers  outside  Port  Arthur,  was  made  in 
America,  and  cost  as  much  as  the  Assousi  and  the  same  as  our 
first-class  ships.    People  asked  what  was  the  use  of  building 
ships  for  so  much  money  when  they  were  lost  like  they  were 
in  the  present  war.    Why  could  not  torpedo  boats  be  used? 
Those  who  raised  that  point  did  not  distinguish  conditions  that 
must  exist,  nor  did  they  have  regard  to  the  facts  that  had 
existed  at  Port  Arthur.      At  Port  Arthur  it  had  been  all 
blockade.    What  had  happened  almost  invariably  was  that  the  ' 
Japanese  destroyers  were  sent  in.    Behind  them  was  a  support- 
ing squadron  of  cruisers,  and  behind  them  a  supporting  squadron 


submarines  this  country  was  going  to  build  would  not  be 
determined  by  how  many  submarines  other  countries  were  going 
to  have,  but  depended  upon  what  they  were  going  to  employ 
thein  for. 

The  detail  of  design  and  cost  for  many  typical  ships  were 
given  and  illustrated  by  numerous  lantern  slides. 


Usees  of  gas  engines  in  this  country  will  be  interested  in  the 
latest  results  attained  on  the  Continent  with  suction  pro- 
ducers. In  the  early  part  of  this  year  the  Societe  Technique 
de  rindustrie  du  Gaz  en  France  offered  a  prize  of  5,000  francs 
for  a  gas  producer  working  satisfactorily  with  gas  coke.  One 
plant  made  by  a  Paris  firm  and  designed  to  supply  gas  to  a 
Crossley  engine  rated  at  35  brake  horse  power  has  given 
excellent  results  during  trials  extending  over  five  days,  which 
makers  of  producers  in  this  country  will  do  well  to  compare 
with  their  own.  The  suction  producer  and  the  gas  engine 
appear  likely  in  the  future  to  be  almost  as  inseparable  as  the 
steam  engine  and  boiler. 
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Dundee. — Tliere  was  little  of  interest  to  report  for  July, 
as  holidays  extended  over  the  better  part  of  the  month,  the 
Dundee  Shipbuilding'  Company  being-  the  only  firm  to  add  to 
the  tonnage  of  the  merchant  navy  in  the  launch  of  two  small 
coasting  craft,  the  Zephyr  for  a  Liverpool  firm,  and  the  North 
Inch  for  a  local  company.  Both  of  these  vessels  have  been 
fitted  out  and  run  satisfactory  trial  trips.  Messrs.  Gourlay 
Brothers  and  Company  Limited  have  reached  their  jubilee  as 
a  firm  of  engineers  and  shipbuilders,  and  it  is  worthy  of  note 
that  some  of  the  firm's  earlier  steamers  are  still  employed  in 
resjular  trade,  thus  demonstrating  the  material  and  workman- 
ship displayed  half  a  century  ago.  Tlie  Messrs.  Gourlay,  under 
the  direction  of  Mr.  J.  G.  Lyon,  have  departed  from  the 
ordinary  marine  work  Tisually  followed  by  the  firm,  and  have 
contracted  to  build  a  large  triple-expansion  high-speed  engine 
for  generating  electric  power  and  light.  This  order,  along 
with  the  large  pair  of  marine  engines  for  the  Den  Line,  will 
provide  employment  for  a  number  of  workmen  for  some  time  to 
come.  On  Saturday,  August  13th,  the  Caledon  Shipbuilding 
Companv  Limited  launched  a  novel  type  of  steamer,  the  vessel 


Barrow-in-Furness. — The  steel  trade  is  very  depressed  at 
present.  Even  in  rails,  which  are  in  more  demand  than  other 
branches,  there  is  only  very  quiet  business  doing.  Twenty- 
four  furnaces  are  in  blast  producing  hematite  iron,  although 
two  are  to  be  blown  out  very  shortly.  The  stores  of  warrant 
iron  stand  at  present  at  13,830  tons.  No  new  orders  of  any 
note  can  be  recorded  in  shipbuilding  work,  although  tenders 
are  out  for  the  new  battleships  of  Lord  Nelson  class.    This  class 

]  makes  another  step  in  the  heavy  armament  of  modern  war 
vessels.  In  spite  of  what  we  are  told  in  some  quarters  that  the 
days  of  large  battleships  are  numbered,  this  ship  is  carrying 
heavier  gun  power  than  even  the  boats  Vickers  and  Armstrong's 
are  at  present  eno^aged  upon  for  the  Japanese  Government. 

;  In  addition  to  12  m.  guns  in  jjairs  fore  and  aft  in  barbettes, 
four  barbettes  carrying  two  9'2  in.  guns  each  will  be  placed 
at  the  four  corners  of  the  citadel.  Amidships  are  two  barbettes, 
one  port,  and  one  starboard,  in  which  is  mounted  one  9'2in. 
gun  in  each.  It  will  thus  be  seen  that  the  principal  battery 
will  be  a  very  heavy  one,  and  all  the  big  guns  are  housed  in 
barbettes,  thus  being  self-contained.  Whatever  others  may 
have  to  say  in  the  matter,  ouv  naval  experts  are  evidently  of 
opinion  that  there  is  still,  in  spite  of  submarines  and  lori>edo 
boats,  a  large  sphere  of  usefulness  for  heavy-displacement  ships. 
There  is  an  unconfirmed  rumour  that  the  Admiralty  are  having 
15  more  submarine  boats  ordered.  Work  on  these  boats  is 
being  very  briskly  pushed  forward,  and,  in  addition  to  the 

I    three  (including  the  ill-fated  Al)  sent  out,  there  are  three  lying 

I    in  the  dock  ready  for  their  engines.    Seven  others  are  building 
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l)eing  a  train  ferry  boat  built  to  the  order  of  the  Bengal-Nagpur 
Railway  Company  for  Tise  on  the  river  Hooghly,  The  vessel, 
which  is  a  paddle  steamer,  was  launched  without  paddle  wheels 
or  boxcK,  to  enable  her  to  enter  the  lockway  of  the  docks,  and 
has  been  specially  designed  and  constructed  to  carry  passenger 
and  goods  trains  across  the  Hooghly,  and  will  also  carry  a 
train  load  of  upwards  of  700  tons  on  a  very  shallow  draught. 
The  launch  was  witnessed  by  a  large  number  of  people,  and  as 
the  strange-looking  craft  left  the  ways  she  was  gracefully 
christened  the  Khargpur  by  Miss  Margaret  Gordon,  of  St. 
Andrews.  The  Khargpur  is  double-ended,  and  can  steam  either 
way.  She  is  of  the  following  dimensions:  Length,  290ft.; 
beam  on  deck,  55  ft.;  beam  over  paddle  boxes,  75  ft.;  depth, 
12  ft.  3  in.  On  deck  there  are  three  sets  of  rails,  six  turning 
tables,  eight  capstans,  sixteen  roller  capstans,  and  two  Napier 
windlasses,  all  driven  by  steam.  There  are  also  special 
centrifugal  pumps  to  deal  with  the  water  ballast.  A  complete 
installation  of  electric  light,  including  two  searchlights,  is  being 
fitted.  Ample  accommodation  for  officers  and  engineers  has 
been  made.  The  engines,  supplied  by  the  builders,  consist  of 
two  sets  of  compound  surface-condensing  engines.  Tlie  cylinders 
are  25  in.  and  50  in.,  with  a  stroke  of  5  ft.,  steam  being  supplied 
by  eight  boilers  of  the  ordinary  Scotch  type.  On  the  23rd  ult. 
the  Caledon  Cojnpany  Limited  launched  the  steamer  Minnie 
Hinde,  a  cargo  boat  built  to  the  order  of  the  Hinde  Line,  of 
Belfast.  The  vessel  is  183ft.  in  length,  27ft.  beam,  and  12ft. 
10  in.  depth,  the  boiler  and  engines  being  supplied  by  the 
builders.  Tlic  Montrose  Shijjbnilding  Company  have  secured 
an  order  for  a  cargo  steamer,  the  largest  yet  built  in  that  port, 
so  that  the  trade  prospects  on  Tayside  and  district  may  be 
put  down  as  fairly  good. 


100  ft.  long,  along  with  a  new  type,  which  is  120  ft.  long. 

Strict  secresy  is  maintained  in  their  manufacture.  The 
I  Canada,  which  was  recently  sent  out  from  the  Vickers  yard, 
'    has  accomplished  her  maiden  voyage,  which  was  across  to  the 

Dominion.    She  arrived  at  St.  John  after  a  pleasant  voyage. 

The  machiuery_  worked  quite  smoothly  throughout.    This  boat 

is  intended  as  a  kind  of  police  boat  on  the  Canadian  fishing 

grounds. 

Belfast. — With  the  approaching  completion  of  the  Booth 
liner  Worcester  and  the  Union  Castle  liner  Dunluce  Castle, 
work  in  the  fitting-out  branches  of  the  shipbuilding  trade  is 
becoming  miich  slacker.  During  the  month  there  was  also  a 
pay-off  of  ironworkers  due  to  the  stoppage  of  work  on  a  large 
boat  for  the  White  Star  Line.  This  vessel  is  framed,  and 
plating  had  commenced  when  all  work  was  suspended.  The 
reason  for  this  has  not  yet  transpired,  but  work  will  probably 
shortly  be  resumed.  On  August  1st  Messrs.  Workman,  Clerk, 
and  Company  Limited  launched  from  their  south  yard  the 
second  of  the  vessels  being  built  by  them  for  the  Ti'opical 
Fruit  Steamship  Company  Limited,  of  Glasgow.  This  steamer 
has  been  named  Limon,  is  343ft.  long,  and  is  specially  fitted 
like  her  sister  ships  for  the  safe  carriage  and  expeditious 
handling  of  tropical  fruits,  being  fitted  with  a  most  complete 
system  of  refrigerating  machinery  by  the  American  Linde 
Refrigerating  Company,  of  New  York.  The  boilers,  three  in 
number,  are  fitted  with  Howden's  system  of  forced  draught. 
The  vessel  and  machinery  have  been  built  under  the  stipervision 
of  the  British  Corporation  to  qualify  for  the  highest  class  on 
their  register.  The  American-built  steamer  St.  Louis,  of  the 
American  Line,  arrived  at  the  beginning  of  the  month,  and 
is  receiving  a  thorough  overhaul  by  Harland  and  Wolff.  Tlie 
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vessel  is  an  object  of  interest  and  criticism  in  the  shipbuilding 
circles,  as  some'  feeling  against  the  ship  being-  repaired  in  this 
country  was  expressed  by  the  labour  party  in  New  York.  It 
seems  to  be  forgotten  that  one  of  the*  conditions  of  the  English 
companies  joining  the  shipping  combine  was  that  all  shij> 
bmlding  and  repair  work  should  be  done  by  Harland  and  Wolff, 
and  it  is  now  the  far-seeing  managers  of  that  concern  are 
reaping  the  advantage  of  their  policy.  The  most  interesting 
event  of  the  month  was  the  launch,  on  August  25tli,  from  the 
North  Yard  of  Messrs.  Workman,  Clark,  and  Company  Limited, 
of  the  Allan  liner  Victorian.  This  vessel  may  be  said  to  mark 
a  new  era  in  tlie  history  of  the  Atlantic  service,  as  she  will 
be  the  first  turbine-propelled  liner  to  cross  that  ocean.  The 
principal  dimensions  of  the  ship  are:  Length,  540ft.;  breadth, 
60  ft.;  depth,  42  ft.  6  in.;  displacement,  13,000  tons.  She  is 
intended  for  the  first-class  Canadian  mail  service  of  the  Allan 
Line,  and  has  accommodation  for  some  1,300  passengers.  In 
case  of  war  she  will  be  available  as  a  transport,  and  when 
engaged  in  such  service  has  a  capacity  for  carrying  3,000  troops. 
There  is  space-available  for  the  stowage  of  8,000  tons  dead- 
weight Canadian  cargo,  and  the  appliances  for  the  rapid 
Iiandling  of  this'are  of  the  most  elhcient  nature.  Insulation 
chambers  are  provided  for  the  carriage  of  fruit  and  dairy 
produce  from  Canada,  in  connection  with  which  a  large 
refrigerating  plant  on  the  cold-air  circulation  system  has  been 
fitted.    Marconi's  wireless  telegraphic  system  will  be  installed, 


all  fear  of  a  shortage  of  fuel.  The  speed  of  the  Victorian  will 
be  a  great  advance  on  any  of  the  Allan  line  fleet,  and  under 
favourable  conditions  it  is  expected  that  tho  voyage  to  Canada 
will  be  shortened  by  a  day,  thus  bringing  our  premier  colony 
into  still  closer  touch  with  the  mother  country. 

Clyde. — The  orders  booked  during  the  month  of  August 
have  not  dispelled  the  rather  gloomy  outlook  for  the  fall  of  the 
year  in  the  Clyde  shipbuilding  yards.  Though  the  matter  of 
30,000  tons,  the  estmiated  amount  booked  for  the  month,  is 
not  o.xactly  a  mean  figure,  the  tonnage  on  order  prior  to  August 
was  deficient  by  a  good  20,000  tons  at  least  of  what  we  require 
to  have  in  hand  to  give  a  good  assurance  of  steady  work  a 
few  months  aliead.  We  can  only  hope  that  a  decided  fillip 
may  take  place  this  and  the  next  month  in  the  orders  placed 
with  builders,  as  also  a  hope  that  matters  may  not  be  aggravated 
by  untimely  demands  of  the  shipyard  workers.  It  is  rather 
a  strange  fact  that  often  when  the  workmen  have  a  grievance 
they  desire  remedied  they  will  choose  the  most  inopportune 
moment  to  press  their  claim,  and,  if  the  Clyde  shijiyard  workers 
are  foolish  enoiigh  to  choose  the  present  juncture  to  demand  the 
return  to  weekly  jjays  they  lost  a  few  years  ago,  they  will  only 
have  themselves  to  blame  if  they  have  more  suffering  this  winter 
than  they  otherwise  need  have.  Into  the  rights  or  wrongs  of 
weekly,  as  against  fortnightly,  pays  we  hardly  require  to  go 
at  the  moment,  as  the  mere  discussion  of  the  question  is  apt 
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and  it  is  intended  to  publish  a  daily  newspaper  on  board,  in 
connection  with  which  a  com2)lete  printing  press  and  outfit 
will  be  erected.  Complete  as  are  tbe  arrangements  both  for 
the  comfort  of  the  passengers  and  the  handling  of  cargo,  it  is 
in  the  engine  room  that  the  chief  interest  lies.  Messrs.  Work- 
man, Clark,  and  Company  Limited,  having-  acquired  the  right 
to  build  turbines  under  license  from  the  Parsons  Company, 
have  recently  extended  their  shop  and  laid  down  the  necessary 
plant  for  dealing  with  the  new  machinery.  The  turbines  for 
the  Victorian  have  all  been  manufactured  in  their  works.  There 
are  three  propellers  on  three  shafts,  each  running  about  300 
revolutions  per  minute.  The  centre  shaft  is  driven  by  the 
high-pressure  turbine,  while  the  wing  shafts  are  each  coupled 
to  a  low-pressure  turbine.  The  starting  platform  is  in  the 
centre  of  the  ship  at  the  forward  end  of  the  high-pressure 
turbine.  Steam  enters  the  liigh-pressure  turbine  at  the  for- 
ward end,  and  after  passing  through  is  conducted  by  two 
eduction  pipes  back  to  the  forward  end  of  each  low-pressure 
turbine,  which  it  in  turn  passes  through  to  the  condensers 
placed  in  the  wings  of  the  ship.  Reversing  is  managed  by 
admitting  live  steam  to  the  aft  end  of  the  low-pressure  turbines, 
this  being  the  opposite  end  to  that  which  the  eduction  pipe 
from  the  high-pressure  turbine  enters,  the  blades  being  slightly 
modified  at  the  aft  end  to  give  a  greater  reversing  effort. 
The  condensers  have  each  about  8,500  square  feet  of  cooling 
surface.  The  greatest  diameter  of  the  high-pressure  turbine 
is  6ft.  3  in.,  and  of  the  low-pressure  turbines  8  ft.  11  in.,  while 
the  total  length  of  the  latter  is  about  27  ft.  over  end  bearings. 
Steam  is  supplied  by  three  double-ended  boilers  and  five  single- 
ended  boilers,  and  there  is  one  funnel  of  large  diameter.  The 
vessel  has  sufficient  bunker  accommodation  for  the  double 
journey,  with  a  margin  of  several  days  over,  thus  obviating 


to  bring  nev?  or  increase  existing  discontent,  and  with  our  present 
outlook  that  would  be  jjoor  influence  for  a  reputable  trade  journal 
to  exert,  and  we  have  no  desire  to  besmirch  our  reputation. 
The  number  of  vessels  launched  during  the  month  aggregated 
some  22,  but  few  of  them  were  of  any  great  size.  The  most 
important,  though  more  on  account  of  its  character  and  class 
than  its  size  or  weiglit,  was  the  Forward,  being  the  first  of  two 
scouts  they  have  on  hand  for  the  Admiralty.  This  is  the  first 
boat  launched  of  an  entirely  new  type  for  the  British  Navy 
for  scouting  purjjoses,  in  which  speed  is  the  first  desideratum. 
While  less  than  3,000  tons  displacement  by  some  150  tons,  her 
machinery  will  develop  16,500  indicated  horse  j'ower,  with  a 
speed  of  25  knots.  Two  boats  of  the  same  type  are  being  built 
on  the  Tyne,  but  it  goes  without  saying  that  on  the  Clyde 
the  Fairfield  Sliipbuilding  and  Engineering  Company  Limited, 
the  builders  of  the  Forwai'd,  are  quite  expected  to  hold  their 
Tyueside  rivals  in  speed  and  despatch  with  their  -competitive 
productions.  Messrs.  Conuell  and  Company,  Whiteinch, 
launched  the  steamship  Gladiator,  3,250  tons,  for  Messrs.  T. 
and  J.  Harrison,  Liverpool.  Messrs.  Denny  Brothers,  Dum- 
barton, launched  the  stcamshij)  Martaban,  5,000  tons,  to  order 
of  P.  Henderson  and  Company,  Glasgow.  Messrs.  Russell  and 
Company,  Port  Glasgow,  launched  the  cargo  steamer  Gliazee, 
4,800  tons,  for  the  Mogul  Steamship  Company  Limited,  London. 
Messrs.  Caird  and  Company,  Greenock,  slipped  to  water  the 
steamship  Wimmera,  3,100  tons,  to  order  of  Messrs.  Hudard, 
Parker,  and  Company,  Melbourne.  Messrs.  Russell  and  Com- 
])any  laimched  yet  another,  viz.,  the  steamship  Cape  Breton, 
3,600  tons,  for  the  Lyle  Shipping  Company,  Greenock.  From 
the  yard  of  the  Clyde  Shipbuilding  and  Engineering  Company, 
Port  Glasgow,  a  2,100  ton  steamship  was  launched  to  order  of 
Messrs.  Jas.  Neil  and  Company,  Glasgow.    She  will  be  engincd 
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by  the  biiilders — triple  expansion — with  a  full  etiuipmeut  of 
maciiiuery  for  rapid  discharge  and  loading  of  cargo,  and  wa^s 
uaiued  the  Silvia  as  she  took  her  future  element.  Messrs. 
Murdoch  and  Murray,  Port  Glasgow,  also  launched  the  steam- 
ship Prospero,  1,000  tons,  for  Messrs.  Bowring  and  Company, 
Liverpool.  The  foregoing  are  the  larger  ;uid  more  important 
craft  floated  for  the  month,  though  Messrs.  llodger  and  Com- 
pany, Port  Glasgow,  had  the  steamship  Emerald,  750  tons,  for 
Wm.  Robertson,  Glasgow,  engined  by  the  builders  at  Glasgow;  » 
Duncan  and  Comijany,  Port  Glasgow,  the  steamship  Clifford, 
500  tons,  for  Messrs.  Mann,  Macueal,  and  Company,  the  Ford 
Line,  Glasgow,  the  second  this  year  by  the  same  builders  for 
same  owners  (Messrs.  D.  Rowan  and  Company,  Glasgow,  supply 
the  engines  and  machinery);  while  the  Ailsa  Shipbuilding  Com- 
pany, Troon,  kept  their  tryst  by  launching  the  steamship  Tryst, 
500  tons,  for  Messrs.  Grainger,  Belfast,  for  the  coasting  trade. 
Among  the  orders  placed,  the  following  arc  the  most  important : 
Messrs.  A.  Rodger  and  Company,  Port  Glasgow,  have  received 
an  order  from  Messrs.  H.  Hogarth  and  Sons,  Glasgow,  for 
a  steamer  of  7,000  tons  cargo  capacity;  Messrs.  Mcllwraith, 
McEachran,  and  Company,  Melbourne,  have  placed  a  large 
cargo  steamer  order  with  Messrs.  Wm.  Hamilton  and  Company, 
Port  Glasgow ;  the  Grangemouth  and  Greenock  Dockyard 
Comjjany  have  booked  an  order  for  a  sailing  barge  of  about 
1,000  tons  dead  weight,  for  the  River  Plate,  the  vessel  to  be 
built  at  their  Grangemouth  yard;  Messrs.  Wm.  Denny  and 
Brothers,  Dumbarton,  are  reported  to  have  booked  another 
turbine  steamer  about  3,000  tons  dead  weight,  400  ft.  in  length, 
speed  up  to  17  knots,  for  the  Union  Steamship  Company,  of 
New  Zealand;  Messrs.  John  Brown  and  Company  Limited, 
Clydebank,  have  been  ordered  by  the  London  and  North-Western 
Railway  Company  to  build  two  paddle  steamers  of  about  600 
tons  gross  for  the  Channel  trade;  Messrs.  Denny  and  Brothers 
have  been  commissioned  by  the  South-Eastern  and  Chatham 
Railway  to  build  two  turbine  steamers,  1,700  to  1,800  tons, 
as  also  another  large  turbine  steamer,  400  ft.  in  length,  for  the 
Union  Steamship  Company,  of  New  Zealand  ;  Messrs.  R.  Duncan 
and  Company,  Port  Glasgow,  a  large  cargo-carrying  steamer, 
owners  not  disclosed;  Messrs.  Murdoch  and  Murray,  Port 
Glasgow,  a  large  twin-screw  cargo  and  passenger  steamer  for 
traffic  on  the  x-iver  Amazon;  Messrs.  Mackie  and  Thomson,  threa 
steam  trawlers  for  the  Glasgow  Steam  Ti-awling  Company,  and 
another  iron  trawler  of  the  largest  type,  116  ft.  by  21ft.  6  in. 
by  12  ft.  6  in.,  for  French  owners,  of  Nantes,  for  the  Ostend 
trade;  Messrs.  Fleming  and  Ferguson  Limited,  Paisley,  have 
been  commissioned  by  the  Canadian  Government  to  build  two 
ice  breakers  for  the  keeping  open  of  navigation  in  the  St. 
Lawrence,  and  delivery  is  expected  against  the  forthcoming 
winter,  while  Messrs.  Fullerton  and  Company,  of  the  same 
town,  have  contracted  to  build  three  light-draught  steamers 
for  service  on  the  River  Plate  (Messrs.  Muir  and  Houston,  of 
Glasgow,  supply  the  engines).  The  foregoing,  with  a  few 
smaller  craft,  complete  the  whole  of  the  month's  contracts. 
There  has  also  during  the  month  been  a  fair  amount  of  overhaul 
and  repair  work,  while  the  number  of  vessels  out  of  commission 
for  the  past  few  months  has  been  sensibly  decrea.sed.  This  is 
one  hopeful  feature  at  the  moment,  and  may  indicate  a  near 
turn  of  the  tide,  and,  just  to  show  how  the  Clyde  could  cope 
with  a  prompt  delivery  demand,  we  may  point  out  a  more 
tlian  usual  bit  of  expeditionery  work — a  steam  yacht  of  over  100 
tons,  launched  last  week,  completed  with  her  steam  up,  and 
jn'oceeded  on  her  trial  trip  from  the  yard  of  Messrs,  Stephen 
and  Son,  Linthouse,  all  within  fifty  days  of  her  keel  being  laid. 

The  Wear,  Sunderland. — The  yards  here  continue  well 
employed,  but,  a.s  in  preceding  months,  are  not  working  at 
full  pitch.  The  masters  have  again  met  the  engineers  on  the 
wages  question,  but  again  the  matter  has  been  adjourned — 
this  time  for  two  months.  Both  sides  aie  firm  in  their  stand. 
The  Boiler-makers'  Society  and  the  Shipbuilding  Employers' 
Federation  have  met  in  discussion  of  the  rates  for  certain 
pneumatic  tools,  and  several  proposals  are  being  considered.  A 
dispute  is  reported  from  Messrs.  Short's  in  regard  to  the  piece 
rates  for  the  plates  of  a  certain  vessel.  During  the  month  of 
August  five  vessels  were  launched,  with  an  aggregate  of  17,715 
gross  tonnage.  Messrs.  Short  Brothers  have  four  vessels  build- 
ing, one  being  nearly  ready  for  launching.  They  launched  the 
George  M.  Embiricos  for  Mr.  S.  G.  Embiricos,  of  Cardiff,  which 
was  omitted  in  last  month's  report.  Messrs.  J.  L.  Thompson 
and  Sons  Limited  have  launched  the  steamsliip  Ribera  and  the 
steamship  Corinth,  of  3,600  gross  tonnage.  This  latter  vessel 
is  for  Messrs.  Richard  Nicholson  and  Sons,  of  Liverpool,  and 
is  engined  by  Messrs.  John  Dickenson  and  Sons.  Messrs. 
William  Dox'ford  and  Sons  have  launched  a  vessel,  their  No. 
323,  of  3,615  tons,  and  continue  with  their  old  and  new  yards 
fully  employed.  Messrs.  Sir  James  Laing  and  Sons  have 
launched  the  steamship  Wonga  Fell,  of  4,080  gross  tonnage, 
for  Messrs.  W.  Scott,  Fell,  and  Company,  of  Sydney,  New  South 
Wales,  to  be  engined  by  Messrs.  George  Clark  Limited.  They 
are  fitting  out  the  twin-screw  passenger  steamship  Bermudian, 
which  has  now  received  her  boilers,  and  they  have  repair  work 
for  Messrs.  BuUard  and  King  and  other  companies  on  hand. 


Messrs.  John  Priestman  are  reported  to  have  received  an  order 
for  a  steamer  of  6,400  tons  dead  weight  from  Mr.  Wilhelmsen, 
of  Tonberg.  They  have  launched  the  steamship  Sildra,  of  3,400 
gross  tonnage,  for  Mr.  Wilhelm  Jebsen,  of  Bergen,  to  be  engined 
by  the  North-Eastern  Marine  Engineering  Company,  and  have 
sent  on  trial  the  steamship  Claverdale,  for  Messrs.  Edmund  * 
Haselhurst  and  Sons,  of  London,  also  engined  at  the  North- 
Eastern  works.  Messrs.  R.  A.  Bartram  and  Sons  have  launched 
the  steamship  Abaris,  of  3,000  gross  tonnage,  for  Mr.  J.  S. 
Pyman,  of  London,  to  be  engined  by  Messrs.  John  Dickenson 
and  Sons.  Messrs.  Austin  have  sent  on  trial  the  steamship 
Brentwood,  for  Messrs.  John  Cory,  and  are  well  employed  on 
repair  work.  Messrs.  Robert  Thompson,  Messrs.  Blumer,  and 
Messrs.  Pickersgill  have  all  full  yards,  the  last  named  having 
three  of  their  largest  class  building,  and  in  other  yards  work 
is  jjrocceding.  The  engine  shops  are  working  steadily,  but  do  , 
not  show  marked  activity.  Messrs.  George  Clark  Limited,  of 
Southwick  Engine  Works,  have  instituted  a  scheme  for  the 
encouragemnt  of  their  ap])rentices,  by  which  regular  time  keep- 
ing, good  conduct,  and  ability  in  the  works  and  at  technical 
classes  are  made  the  basis  for  marks,  on  which  a  yearly  bonus 
will  be  granted. 

Mid-Tyne. — Altogether  the  booking  of  orders  has  been  very 
slow  during  the  jDast  month,  and  the  shipbuilding  yards  are 
beginning  to  show  signs  of  a  general  slackness.  It  is  to  be 
hoped  that  the  downward  tendency  is  not  pi'olonged.  Messrs. 
Swan,  Hunter,  and  Wigham  Richardson  Limited  has  got  a 
start  with  the  new  Cunarder,  which,  it  is  expected,  will  keep 
a  section  of  the  yard  busy  for  quite  two  years.  An  experimental 
model  has  been  built.  It  is  about  the  size  of  a  large  launch, 
and  has  been  tried  in  the  Northumberland  Dock  with  -a  view 
to  obtaining  data  for  the  liner.  It  is  understood  that  Palmers 
have  been  asked  to  tender  for  two  new  battleships  of  about 
16,500  tons  to  be  bnilt  for  the  British  Navy.  The  steamer 
Glenmorne  has  left  the  Jarrow  stake,  where  she  has  been  laid 
up  for  the  past  two  months,  and  is  now  in  dry  dock.  The'  new 
pontoon  dock  built  by  Swan,  Hunter,  and  Wigham  Richardson 
Limited,  of  Wallsend,  has  started  on  her  voyage  to  Suez  in 
charge  of  two  Dutch  tugs.  It  is  probable  that  Port  Said  will 
be  reached  in  about  thirty-five  days.  The  dock  is  intended 
for  the  Suez  Canal  Company,  and  was  built  and  launched  in 
thirteen  weeks.  The  length  is  295  ft.  3^  in.  by  85  ft.,  extreme 
breadth,  and  has  a  dead-weight  lifting  cajjacity  of  3,000  tons. 
Messrs.  William  Dobson  are  busy  finishing  a  steel  screw  steamer 
for  the  Hungarian  Steamship  Company,  of  Budapest.  This 
firm  has  just  completed  a  specially-designed  steamer  for  the 
Commercial  Gas  Company,  of  London,  to  carry  coal  to  their 
Stepney  works  on  the  river  Lee.  The  vessel  is  165  ft.  in  length, 
30  ft.  in  breadth,  and  13  ft.  6  in.  in  depth,  and  is  intended  to 
carry  800  tons  at  12  ft.  draught.  Owing  to  the  Stepney  works 
l>eing  above  the  bridges  the  clear  headroom  avjiilable  is  very 
small,  and  consequently  necessitates  making  funnel  and  masts 
t  )  lower.  The  following  launches  and  trial  trips  have  taken 
place  during  the  month  of  August.  The  steamship  Gosforth, 
by  Messrs.  Wood,  Skinner,  and  Company,  of  Bill  Quay,  for  the 
Burnett  Steamship  Company,  of  Newcastle,  had  her  official  run 
off  the  Tyne,  when  a  speed  of  10^  knots  was  maintained.  The 
machinery  has  been  fitted  by  the  North-Eastern  Marine 
Engineering  Company  Limited,  Wallsend.  A  steel  coasting 
steamer,  also  by  Messrs.  Wood,  Skinner,  and  Company,  was 
launched  for  Messrs.  Thompson  and  Son,  Newcastle.  She  was 
named  Trader.  The  steamship  Queen  Helena  was  taken  on 
her  official  trial,  which  j^assed  off  successfully.  She  was  built 
by  the  Northumberland  Shipbuilding  Company  Limited.  The 
launch  of  the  steamer  Ladykirk  from  the  same  yard  makes  the 
seventh  vessel  built  for  Messrs.  John  Cory  and  Sons,  Cardiff. 
She  is  305  ft.  over  all,  and  46  ft.  extreme  breadth.  The  launch 
of  the  Catalina  from  the  Walker  yard  of  Messrs.  Armstrong, 
Whitworth,  and  ComiDany  is  the  third  vessel  which  this  firm 
has  been  building  for  the  Royal  Mail  Steam  Packet  Company. 
A  special  feature  of  this  vessel  is  a  derrick  which  has  been 
fitted  capable  of  lifting  30  tons,  and  is  probably  the  most  power- 
ful derrick  that  has  heen  fitted  to  a  vessel  of  this  class.  The 
steamer  Matador,  36  ft.  in  length,  took  the  water  from  the 
Walker  yard  of  Messrs.  Swan,  Hunter,  and  Wigham  Richardson 
Limited.  From  their  Wallsend  yard  the  steamship  Cayo 
Domingo  was  launched  for  the  Cuban  Steamship  Company. 
Tlie  machinery  is  being  fitted  by  the  North-Eastern  Marine 
Engineering  Company.  A  smart-looking  little  passenger 
steamer  for  the  Dalmatian  Coast  of  the  Adriatic  Sea  was 
launched  from  the  Walker  yard  of  Messrs.  Swan,  Hunter,  and 
Wigham  Richardson  Limited.  She  is  234  ft.  long  by  30  ft. 
beam.  Accommodation  is  pro^aded  for  65  first-class  and  24 
second-class  passengers.  The  christening  ceremony  was  erace- 
fully  performed  by  Lady  Wliite,  wife  of  Sir  W.  H.  White, 
K.C.B.,  the  vessel  being  named  Salona.  The  Amaryllis,  which 
is  the  twenty-first  vessel  built  for  the  Stag  Line,  of  North 
Shields,  by  the  Tyne  Iron  Shipbuilding  Company,  of  Willington 
Quay,  has  undergone  her  official  trial,  when  a  speed  of  12  knots 
per  hour  was  maintained.  The  engines  were  fitted  by  the 
North-Eastern  Marine  Engineering  Company  Limited,  and  are 
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the  thirty-first  set  supplied  by  that  firm  to  the  Stag  Line. 
The  cargo  boat  Priam  was  launched  by  Messrs.  R.  and  W.  Haw- 
thorn, Leslie,  and  Company,  Hebburn.  She  is  to  the  order  of 
the  Ocean  Steamship  Company,  of  Liverpool,  and  is  the  first 
of  two  at  present  being  built  at  the  Hebburn  yard.  The 
engines  are  to  be  fitted  by  the  North-Eastern  Marine  Engineer- 
ing Company,  of  Wallsend. 


EXPERIMENTS  WITH  ANTI-FOULING 
COMPOSITIONS. 

\Vk  give  below  u.u  interesting  illustration  showing  a  ship's 
plate  which,  a.fter  being  coated  with  compositions  of  various 
strength,  has  been  immersed  for  several  months  in  Genoa 
harbour  by  Mr.  A.  C.  Holzafel,  who  has  carried  out  innumer- 
able experiments  of  a  like  nature  in  the  same  spot,  he  having 
found  that  the  waters  of  Genoa  harbour  were  most  suitable 


Engineek  Re.ir-Admikal. 

J.   A.   Smith  to  President  for  special  experimental    work,  to 
date  August  1st. 

Engineer  Commandebs. 

W.  J.  Maudling  to  Pembroke  for  Thunderer,  to  date  July 
27th. 

PL  J.  Rampling  to  Pembroke  for  Galatea,  to  date  July  22nd. 
E.  J.  Austin  to  Orion  and  for  Malta  R.N.R.  and  for  Reserve; 

G.   Ramsay  to   Pembroke  for  Campcrdown;    and   J.  B. 

Butcher  to  Pembroke  for  Diadem,  to  date  August  17th. 
H.  Gaisford  to  Fire  Queen  for  Latoua,  undated. 
E.  W.  Rodet  to  Pembroke  for  Naind,  to  date  August  3rd. 


EXPERIMENTAL   PL  i.TE    ['ROM    GENOA  HARBOUR. 


for  the  purpose.  His  firm  also  carry  on  preliminary  experi- 
ment.s  at  their  works,  where  they  expose  plates  in  a  water 
reservoir,  and  also  in  the  river  T'yne  in  positions  subject  to 
exposure  to  the  rise  and  fall  of  tide.  Having  thus  noted 
the  effects  of  different  materials  when  exposed  to  the  effects 
of  atmosphere,  fresh  water,  and  the  brackish  water  of  the 
river,  they  select  the  more  promising  materials  and  subject' 
them  to  further  tests  at  Genoa.  The  materials  giving  the 
best  results  in  Genoa  are  then  applied  in  patches  on  different 
sea-going  steamers,  and  those  showing  good  results  are 
further  experimented  with  an  application  to  a  number  of 
half  ships  against  their  well-known  composition.  By  thus  i 
constantly  working  towards  improvement,  Mr.  Holzafel  has 
been  responsible  for  the  ever-increasing  efficacy  of  his  firm's 
composition. 


J.  S.  Watch  to  Excellent  for  Hero,  and  for  supervision  of 
machinery  uf  gunboat  tenders  to  Excellent,  to  date 
August  19th. 

W.  H.  Wood  to  Ariadne,  undated. 

F.  Main  to  Vivid  for  Skirmisher,  to  date  August  2nd. 

Engineek  Lieutenants. 

J.  B.  Wilshin  to  Fire  Queen  for  Fleet  Reserve,  to  date  August 
17th. 

W.  Wright  to  Proserpine,  on  commisioning,  to  date  August 
24th. 

E.  R.  Amor  to  Fire  Queen,  supernumerary,  to  date  .\ugust 
17th. 

H.  H.  Ricketts  to  Spiteful,  undated. 

J.  H.  H.  Ireland  to  Pembroke  for  Pomone,  to  date  August 
24th. 

A.  W.  Littlewood  to  Vivid  for  Talbot. 

A.  Burner  to  Fire  Queen  for  Marathon,  to  date  August  19th. 
C.  Broadbcnt  to  Vivid  for  Magicienne,  to  date  July  29th. 
H.  Bone  to  Leander,  W.  A.  Dathan  to  Pyramus,  and  J.  H. 

Jenkin  to  Pegasus,  to  date  July  28th. 
E.  W.  Liversidge  to  Ariadne  for  Halifax  Yard,  undated. 


300     THE  PRACTICAL  ENGINEER— ENGINEERS'  GAZETTE  SUPPLEMENT. 


Engineee  Sub-Lieutenants. 

R.  G.  King  to  Proserpiue,  to  date  August  24tli. 

G.  E.  McEwen  to  Vivid  for  service  with  Captain  of  Dock- 
yard; N.  S.  Richardson  to  Jupiter,  and  W.  J.  Mitchell 
to  Exmouth,  to  date  August  17th. 

W.  A.  Bury  to  Illustrious,  to  date  August  4th. 

Aetipicee  Engineees. 

C.  W.  Ward  to  Pembroke  for  Haughty,  undated. 

R.  F.  Pearne  to  Lapwing,  and  C.  Oxford  to  Vivid  for  instruc- 
tion of  engine-room  ratings  in  torpedo  boats,  to  date 
August  2nd. 

Acting  Aetificee  Engineees. 
A.  Ecrscy  to  Fire  Queen  for  Torpedo-boat  No.  117,  to  date 
July  26th. 

A.  T.  Johns  to  Essex,  to  date  July  28th. 

D.  W.  Lloyd  to  Vivid  for  Topaze,  to  date  August  6th. 


of  ,the  .Month 


By  Marks  and  Clerk,  Patent  Agents  and  Consulting  Engineers,  18, 
Southampton  Buildings,  London,  W.C.  ;  30,  Cross  Street,  Man- 
chester ;  and  13,  Temple  Street,  Birmingham. 

Copies  of  published  patent  specifications  will  be  forwarded  post  free 
for  one  shillinfj  upon  aptplication  being  sent  to  Messrs.  Marks  and 
Clerk  at  any  of  the  above  addresses. 

Propelling  Vessels.  G.W.Johnston.  No.  21116,  of  1903.— 
This  invention  has  for  its  object  a  propelling  device  for 
steamers,  which  will  cause  very  much  less  vibration,  and  be 
more  economical  than  the  ordinary  type,  and  also  will  have 
much  less  effect  on  canal  banks.  The  invention  consists  in 
placing  the  propeller  in  a  tunnel  o])ening  out  into  the  sides  and 
bottom  of  the  ship.  In  jiractice  it  is  preferred  to  place  the 
tunnel  in  the  bow,  so  as  to  make  it  like  a  fish's  mouth.  The 


Specification  No.  21116,  of  1903. 

tunnel  is  on  the  centre  line  as  low  down  as  it  can  conveniently 
be  placed,  and  beyond  the  propeller  is  gradually  brought  into 
two  narrow  slits  opening  out  into  the  sea  backwards,  the  cross 
section  of  the  hull  being  .somewhat  larger  in  front  of  the 
opening  than  at  the  back,  so  that  the  opening  can  be  a  long 
curved  slot  on  each  side  pointing  nearly  directly  astern. 

Marine  Torches.  A.  F.  J.  Johnson.  No.  21263,  of  190-3.— 
This  invention  relates  to  improvements  in  marine  torches  and 
to  the  method  of  supporting  the  torch  or  light,  and  is  specially 
ap2)licable  to  marine  torclies  for  lifebuoys,  the  object  being  to 
provide  a  cheaj)  and  simple  device  which,  by  the  action  of 
releasing  the  lifebuoy  from  its  holding  and  throwing  the  same 
into  the  water,  or  by  jerking  the  torch,  readily  releases  the 
torch  and  at  the  same  time  automatically  unseals  the  ends,  so 
that  on  the  torch  phuiging  into  the  water  it  at  once  ignites. 
The  opening  at  the  lower  end  is  provided  for  admitting  water 
to  the  calcium  carbide  contained  in  the  body  of  the  torch,  and 
from  which  the  gas  is  generated.  Inserted  in  the  opening  in  the 
upper  end  of  the  body  is  the  usual  j)hosphide  well  or  receptacle, 
over  which  a  cap  or  cover  fits,  having  au  opening  for  admitting 
water  to  the  phosphide  for  generating  phosphoretted  hydrogen, 
and  over  this  opening  a  metal  seal  is  fixed.  Fitting  in  the 
phosphide  chamber,  and  communicating  with  the  interior  of 
the  torch,  is  a  short;  metal  tube  or  tubes,  forming  the  burner  or 


burners.  Passing  through  the  tube  or  tubes,  and  through  the 
body  of  the  torch,  is  a  thin  rod  or  rods  or  wires,  the  lower 
end  or  ends  of  which  preferably  project  slightly  beyond  the 
bottom  end  of  the  body,  and  is  or  are  secured  thereto  or  sealed 
by  red  lead,  soft  solder,  or  other  suitable  material.  The  upper 
end  of  the  rod  or  rods  is  or  are  connected  either  flexibly  or 
rigidly  to  an  eye  or  other  attachment,  to  which  the  upper  seal 
is  also  secured.  Or  the  rod  or  rods  may  be  connected  direct  to 
the  seal.  This  upper  seal  is  preferably  extended  at  one  end, 
and  then  bent  over  and  backwards  onto  the  other  portion,  an 
eye  or  equivalent  being  attached  to  this  bent-over  portion  by 
which  the  torch  is  suspended,  and  for  tearing  off  the  seal  when 
the  torch  with  the  lifebuoy  is  thrown  into  the  water.  When 
the  lifebuoy,  which  is  connected  to  the  lower  end  of  the  torch 
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by  a  chain  or  cord,  is  thrown  into  the  water,  the  jetk  or  strain 
occasioned  by  this  action  causes  the  wire  which  supports  tile 
weight  of  the  torch  to  bend  or  spring  out  of  its  holding.  Or 
the  wire  may  be  sprung  out  of  its  holding  with  jerking  the 
torch  by  hand.  Now  as  the  upper  seal  is  firmly  secured  to 
its  holding  it  is  consequently  torn  off,  and  at  the  same  time  the 
rod,  passing  through  the  body  of  the  torch,  and  which  is 
secured  to  the  upfier  seal,  is  withdrawn,  thus  both  seals  are 
automatically  removed.  By  this  means,  as  the  torch  plunges 
into  the  water  gas  is  generated,  and  then  when  the  torch  floats 
it  is  ignited. 

Ships'  Telegraphs.  T.  C.  Waiters.  No.  21742,  of  1903.— 
This  invention  relates  to  ships'  telegraphs,  and  it  has  for  its 
object  to  provide  simple  and  easily-operated  devices  for  hydraulic 
transmission  of  signals  between  the  bridge  and  engine  room, 
or  other  parts  of  a  ship.      For  transmitting  and  indicating 
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signals  at  each  end  two  pairs  of  long  cylinders  are  employed 
fitted  with  suitably-packed  rams,  the  indicator  and  transmitter 
cylinder  ends  at  the  bridge  and  engine  room  being  connected 
by  piping  filled  with  glycerine  or  like  fluid.  The  rams 
terminate  at  their  outer  ends  in  racks,  and  the  cylinders  are 
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ariaugcd  in  jaairs,  grouped  so  that  one  jjair  is  immediately 
behind  the  otlur,  wliile  the  teeth  of  each  pair  of  racks  face 
each  other;  that  is  to  say,  the  transmitter  racks  face  eacli  other 
and  both  mesh  with  a  toothed  pinion  placed  intermediately, 
and  the  indicator  racks  are  similarly  placed,  but  behind  tiie 
transmitter  racks,  to  mesk  with  a  like  pinion  on  the  same 
spindle.  The  spindle  is  preferably  fixed  and  the  pinions  free 
to  revolve  thereon.  The  transmitter  pinion  at  one  end  of  the 
circuit  has  attached  to  it  a  lever  or  other  handle,  which,  when 
operated  to  turn  the  pinion,  forces  one  ram  inwards  into  the 
cylinder  while  drawing  outwards  the  other  ram,  and  throup-h 
the  intervention  of  the  glycerine  or  other  fluid  iu  the  piping 
and  cylinders  correspondingly  actuates  the  rams  in  the  cylinders 
at  the  other  end  of  the  circuit,  whereby  the  interposed  loose 
pinion  at  that  end  is  rotated  on  its  spindle  and  moves  round 
an  indicator  attached  to  the  pinion. 

Screw  Propellers.  W.  Peck.  No.  9305,  of  1904.— This  hiven 
tion  has  for  its  object  to  provide  an  effective  marine  propeller 
in  wliich  the  blades,  while  revolving  in  a  constant  direction,  can 
be  adjusted  to  any  reqiiired  angle  of  pitch,  and  to  either  a  right- 
handed  pitch  or  a  left-handed  pitch,  for  the  purpose  of  reversing 
the  direction  of  the  movement  of  the  vessel,  and  to  a  plane 
coincident  with  the  axis  of  the  shaft,  so  as,  when  not  revolving, 
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to  offer  a  minimum  resistance  to  the  movement  of  the  vessel 
when  so  desired;  for  example,  when  it  is  under  sail.  Accord- 
ing to  this  invention  the  propeller  is  so  constructed  that  a  piece 
movable  longitudinally  on  a  tubular  propeller  shaft  operates, 
by  means  of  a  rod  iu  the  tubular  shaft,  a  sliding  rack-piece 
inside  the  jjropeller  boss,  this  rack-piece  being  provided  with 
teeth  to  act  on  toothed  pinions  fixed  or  formed  on  the  inner 
ends  or  stems  of  the  respective  propeller  blades,  so  as  to  cause 
the  said  blades  to  each  jiartially  rotate,  soi  as  to  assume  any 
required  angular  j^itch  iu  either  a  right  or  a  left  handed  screw. 

Levelling  Apparatus  for  Ascertaining  Deviation  of 
Vessels  and  i"  loating  Docks.  W.  Breitlander.  No.  10819, 
of  1904. — This  invention  has  for  its  object  a  levelling  apparatus 
to  ascertain  readily  and  automatically  any  deviation  of  vessels  and 
floating  docks  from  their  horizontal  position,  thus  showing 
exactly  any  dift'erence  of  the  draught  between  the  fore  and  aft 
part  of  vessels  either  during  the  voyage  or  in  harbour.  It  is 
generally  known  that  any  change  of  the  draught  of  a  vessel 
during  the  voyage  may  influence  the  speed  as  well  as  the  con- 
sumption of  coals  iu  the  most  unfavourable  manner.  As  such 
a  change  is  not  to  be  avoided,  having  its  causes  either  in  the 
diminution  of  coals,  stores,  and  the  like,  or  in  emptying  and 
filling  again  the  various  tanks,  it  is  of  great  consequence  to 
know  at  once  any  difference  of  the  draught,  and  the  effect 
thereby  exerted  on  the  speed  as  well  as  on  the  consumption  of 
coals.  In  preparing  this  invention  for  operation  the  chambers 
A  and  B  are  filled  with  water  or  any  suitable  liquid,  and 
fastened  along  ship,  say  in  the  charthouse,  iu  such  a  manner 
that  tne  axis  of  the  apparatus  runs  parallel  to  the  keel  of  the 
vessel;  that  is  to  say,  if  the  draught  of  the  fore  part  is  equal 
to  that  of  the  aft  part  the  pointer  must  show  to  zero.  Now 
the  apparatus  works  as  follows :  Suppose  a  vessel  left  the 
harbour  with  even  keel  lying  fore  and  aft  equally  deep,  and 
either  by  consumption  of  coals  or  by  filling^  and  emptying  the 
tanks  or  the  like  she  lies  perhaps  aft  deeper  than  fore  so  that 
the  dift'erence  of  the  drauglit  is  say  2  ft.,  the  apparatus  readily 
follows  the  motion  of  the  vessel  and  holds  a  corresponding 
position  in  so  much  as  chamber  A  lies  deeper  than  chamber 
B.  Of  course,  the  liquid  follows  at  once  the  motion  of  the 
apparatus  flowing  over  from  chamber  B  to  chamber  A.  The 
consequence  is  that  float  C  in  chamber  A  begins  to  rise  while 
at  the  same  time  float  D  in  chamber  2  is  sinking  until  both 
hold  again  their  horizontal  position.  The  motion  of  the 
apparatus  is  indicated  on  the  graduated  scale  by  means  of  the 
pointer  connected  with  the  levers  showing,  iu  the  case  men- 
tioned before,  2  ft.  towards  aft.    Corresponding  to  the  length 


of  the  vessel  the  jJi'oportion  of  the  levers  is  easily  regulated". 
JBoth  are  slotted  to  shift  the  connecting  rod  from  one  side  to 
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the  other,  so  the  pointer  indicates  always  the  true  number  of 
inches  the  vessel  has  sunk  deeper  fore  or  aft. 

Apparatus  for  Receiving  Submarine  Signals.   H.  H. 

Lake.  No.  10477,  of  1904.— All  means  heretofore  known  for 
recei\ang  sound  signals  from  the  water  are  open  to  the  objec- 
tion that  they  readily  respond  to  sounds  emanating  at  the 
receiving  station,  whereby  the  incoming  signals  are  confused 
and  rendered  unintelligible.    Tjiis  is  particularly  so  ou  ship- 
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board  where  noises  caused  by  engines,  pumps,  and  other 
machinery,  and  by  the  dashing  of  the  water  against  the  sides 
of  the  ship,  at  times  com^jletely  drown  all  signals  except  those 
from  the  most  powerful  sounding  apparatus.  The  object  of  this 
invention  is  to  devise  a  sound-receiving  means  responsive  to 
the  perpendicular  impacting  sound  rays  from  a  signalling 
station,  and  unresponsive  to  all  sounds  passing  along  the  walls 
of  the  supporting  structure.  With  this  and  other  objects  in 
view  a  sound  receiver  has  been  devised  having  primarily  a 
relatively  large  receiving  surface  so  placed  as"  to  be  at  an 
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angle  to  the  rays  of  the  signal  waves,  and  to  receive  and 
respond  to  the  actiou  of  a  great  number  of  such  rays  whereby 
its  energy  and  amjjlitudc  of  vibration  may  be  considerable. 
This  surface  or  diaphragm  is  preferably  in  contact  with  the 
water,  although  not  necessarily  with  the  open  sea  water.  Tli© 
receiver  is  also  provided  with  resonating  or  intensifying  means 
located  at  any  convenient  point,  which  may  be  in  the  immediate 
neighbourhood  of  the  receiving  diaphragm  on  or  near  the  side 
of  the  ship  or  may  be  at  a  distance  therefrom,  and  at  a  point 
far  in  the  interior  of  the  structure.  A  noval  feature,  how- 
ever, of  the  receiver  is  an  element  of  this  resonating  or 
intensifying  means,  and  the  manner  in  which  it  is  operatively 
connected  with  the  aforesaid  receiving  diaphragm.  Tliis  element 
consists  of  another  diaphragm,  not  necessarily  of  the  size  of  the 
receiving  diaphragm,  but  preferably  and  usually  much  smaller. 
The  two  diaphragms  are  connected  preferably  from  their  central 
points  by  a  good  sound  conductor,  the  material  of  which  is 
not  important,  but  which  depends  to  some  extent  upon  circum- 
stances ;  such,  for  instance,  as  the  relative  positions  of  the 
connected  diaphragms.  The  conductor  is  relatively  long  and 
thin,  and  extends  tautly  or  comparatively  rigidly  between  the 
two  diaphragms.  This  junction  wire  or  rod,  as  the  case  may  be, 
is  very  sensitive  to  vibrations,  the  direction  of  which  is  along 
its  axis,  but  is  not  sensitive  to  cross  vibrations.  It  will  there- 
fore receive  from  the  receiving  diaphragm  only  vibrations  in 
the  direction  of  its  length,  and  will  deliver  to,  and  effectively 
operate,  the  diaphragm  of  the  resonator  or  intensifier  through 
such  vibrations  only.  In  other  words,  the  conductor  will  not 
receive  and  deliver  to  the  last-named  diaphragm  any  of  the 
vibrations  ordinarily  created  by  local  disturbing  agencies. 


The  famous  old  man-of-war  the  Duke  of  Wellington,  once 
flagship  of  Admiral  Sir  Charles  Napier,  is  now  in  the  hands  of 
the  ship-breakers  off  Charlton,  Woolwich.  As  the  Windsor 
Castle,  she  was  launched  on  the  day — September  14th,  1852 — 
that  Wellington  died,  and  it  was  by  Queen  Victoria's  special 
desire  that  her  name  was  altered  in  honour  of  the  Iron  Duke. 
Another  accident  it  was  which  delayed  the  launching  to  that 
historic  date,  for  when  Windsor  Castle  was  nearly  completed 
the  Admiralty  decided  to  adopt  the  screw  propeller  for  all 
battleships.  The  three-decker  was  sawn  in  two  bodily  on  the 
stocks  at  Pembroke,  and  lengthened  20  ft.  to  give  sufficient 
engine  room  and  afford  the  requisite  length  for  sea  cruising, 
a  proceeding  which  put  off  the  launching  three  months.  As 
it  was  stated  at  the  time,  the  ship  represented  the  produce  of 
seventy-six  acres  of  oak  forest  reckoned  at  40  oaks,  each  on 
an  average  a  hundred  years  old,  to  the  acre.  Her  mainmast 
cost  „e500  by  itself,  her  foremast  ^£380;  her  mizen  ^£100,  and 
the  bowsprit  and  jibboom  .£220.  Another  thing  about  her  that 
was  made  a  great  deal  of  at  the  time  was  that  she  carried  her 
lower-deck  part  at  the  unprecedented  height  of  7  ft.  clear  of 
the  water.  The  Duke  of  Wellington  was  at  the  same  time 
the  biggest  and  most  heavily  armed  man-of-war  in  the  world, 
mounting  on  her  three  decks  the  until  then  unheard-of  (in 
the  British  Navy  at  anyrate)  armament  of  131  guns. 

The  Clyde  shipbuilding  firms  have  been  asked  by  the 
Admiralty  to  tender  for  two  battleships,  each  of  16,500  tons. 
They  will  be  the  largest  battleships  yet  built,  and  will  embody 
many  new  features  in  respect  of  armament  and  armoured  pro- 
tection. It  is  stated  that  they  are  to  excel  anything  yet 
attempted  by  the  navies  of  the  world. 

The  Adtniralty,  it  is  said',  have  under  consideration  a  scheme 
for  constructing  a  torpedo  harbour  at  Dover  in  addition  to 
the  national  harbour,  and  for  this  purpose  soundings  have  been 
taken  off  Shakespeare's  Cliif,  about  a  mile  to  the  west  of  the 
great  port.  Tlie  scheme,  according  to  the  Dover  Standard, 
contemplates  the  formation  of  a  large  harbour  parallel  with 
the  coast  line,  and  the  reclamation  of  the  foreshore.  The 
proposal  to  construct  the  harbour  has  arisen  in  consequence 
of  the  Admiralty  not  being  able  to  see  their  way  clear  to 
afford  or  spare  any  space  in  the  great  national  harbour  of  over 
600  acres,  all  of  which  will  be  required,  it  is  considered,  for 
the  anchorage  of  battleships,  cruisers,  etc.  The  intention 
appears  to  be  to  reclaim  the  whole  of  the  foreshore  from  the 
Admiralty  Pier  to  Shakespeare's  Cliff,  the  reclaiming  wall 
being  far  enough  to  sea  to  secure  a  sufficient  depth  of  water  for 
torpedo  craft.  Under  the  scheme  a  breakwater  will  be  con- 
structed further  seaward,  so  as  to  form  a  large  tidal  basin  for 
the  accommodation  of  destroyers  and  submarines,  whilst  on 
the  reclaimed  land  it  is  stated  that  workshops  and  docks  will 


be  built.  The  site  is  specially  suited  for  works  of  this  character. 
Apropos  of  the  scheme,  it  is  interesting  to  note  that  it  has 
recently  been  decided  toi  make  Calais  a  station  for  submarines. 
Our  corespondent  at  Calais  writes  that  M.  Pelletan,  the  French 
Minister  of  Marine,  visited  that  port  a  few  days  ago,  and 
approved  the  site  of  this  station.  In  the  present  extensive 
docks  there  four  submarine  vessels  are  to  be  stationed  at  Calais, 
under  the  scheme  approved  by  the  French  Admiralty. 

The  new  German  batfcles'ilps  cf  the  "  N  "  class  are  to  have 
the  same  dimensions,  -Usplacement,  engines,  and  speed  as  the 
Braunschweig  class,  namijly,  length,  398  ft.  8  in. ;  beam,  72  ft. 
8  iu. ;  beam,  72  ft.  10  in.;  IraugliL,  2.5  ft.  3  in.;  displacement, 
13,200  tons;  engines,  10,000  indicated  horse  power;  and  speed, 
18  knots;  but  there  will  be  a  considerable  difference  in  her 
boilers,  armour,  and  armament,  and  in  the  distribution  of  the 
latter.  The  Braunschweig  s  fitted  with  six  cylindrical  boilers 
and  eight  Thornycroft-Scluilz  water-tube  boilers ;  the  battle- 
ship "  N  "  will  have  no  cylindrical  boilers  and  twelve  Thorny- 
croft-Schulz  boilers.  '  The  armour  belt  of  the  new  vessels  will 
have  a  thickness  of  QJin.  amidships,  tapering  to  5'9in.  forward 
and  3'9  in.  aft.  The  armament  will  comprise  foiir  11  in.,  ten 
6  7  in.  in  battery  and  four  in  single  casemates,  22  3  46  in.,  and 
foiu'  145,  besides  mitrailleuses  and  landing  guns.  The  "N," 
like  the  Braunschweig,  will  have  six  torpedo  tubes,  five  of  which 
will  be  submerged.  Now  that  the  question  of  naval  boilers  has 
once  more  been  brought  prominently  before  us  by  the  recently- 
issued  report  of  the  Boiler  Committee,  it  is  of  interest  to  note 
from  the  above  that  the  German  naval  authorities  have  dis- 
carded the  cylindrical  boiler  in  favour  of  the  Thornycroft- 
Schulz  water-tube  boiler.  Hitherto  it  has  been  customary  in 
German  battleships  and  large  armoured  cruisers  to  fit  a 
combination  of  this  type  of  water-tube  boiler  with  cylindrical 
boilers.  The  proportion  of  the  former  has  steadily  increased 
from  40  per  cent  of  the  total  power  to  100  per  cent  in  the 
battleships  about  to  be  laid  down. 


Cornwall. —  London,  August  18th.  Following  telegram 
received  from  Buenos  Ayres :  Cornwall  got  afloat  with  assistance 
of  tugs  during  Tuesday  night.  Makes  no  water.  Forward  rim 
of  eng'ine  bed  plate  broken.  Boilers  and  engines  lifted  at  fore 
end  and  out  of  line.  Engines  of  no  further  use  until  repaired, 
^further  particulars  will  be  sent  as  soon  as  possible  by  telegraph. 
As  soon  as  Lloyd's  surveyor  reports  will  commence  the  repairs 
in  conformity  with  instructions  from  Lloyd's  surveyor.  Must 
be  towed  to  military  port  to-morrow  for  repairs.  It  is  possible 
will  have  to  dock  for  repairs. 

Serla. — South  Shields,  August  19th.  Steamer  Serla, 
Gothenburg,  Eyemouth  for  Stettin,  laden,  towed  Tyne  by 
drifter  Boy  Hector,  machinery  disabled. 

Aval. — Grimsby,  August  26th.  German  steamer  Aval 
arrived,  crankshaft  cracked. 

Attila. — Hamburg,  August  5th.  Austrian  steamer  Attila, 
bound  for  Newcastle,  lying  at  anchor  off  Finkenwaerder, 
machinery  out  of  order;  is  repairing. 

Moneta. — Amsterdam,  August  18th.  The  Russian  steamer 
Moneta,  previously  reported  Moheta,  was  towed  into  Ymuiden 
last  night  with  machinery  broken  down,  engine  fires  out,  and 
4  ft.  water  in  the  hold. 

Beechburn. — Grimstoy,  August  26th.  Steamer  Beechburn, 
of  Hartlepool,  arrived  both  boilers  leaking. 

Gem. — Swansea,  August  18th.  The  steamer  Gem,  from 
Liverpool  for  Guernsey,  put  in  here  thisi  morning  with  piston 
rod  broken. 

Aro. — Liverpool,  August  25th.  A  steam  pipe  burst  in  the 
engine  room  of  the  steamer  Aro.  Second  and  fourth  engineers 
injured. 

Boieldieu. — Cherbourg,  August  1st.  The  French  steamer 
Boieldieu,  from  Eouen  for  Algeria,  has  been  towed  here  by 
the  steamer  Miguel  de  Larrinaga,  with  damage  to  machinery 
and  loss  of  propeller. 

Princesse  Elisabeth. — Flushing,  August  25th,  1-26  p.m. 
Princesse  Elisabeth,  Belgian  steamer,  Antwerp-  for  Bilbao,  put 
back  with  cylinder  out  of  order. 

Hedwig  Heidmann.— Hamburg,  August  23rd.  The 
steamer  Hedwig-  Heidmann,  Sander,  has  boilers  damaged,  and 
has  gone  into  a  yard  for  repairs. 
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A  FOUR-CYLINDER  ATLANTIC  TYPE 
EXPRESS  ENGINE. 

By  Dr.  A.  Grauenwitz. 

Thk  locomotive  repi'esentied  herewith  was  built  by  ilie 
Haiiiioversche  Maschiueiibau  Akt.  Ges.  vormals  Georg 
Egestorli,  Linden  vor  Hannover,  and  after  taking  a  part  in 
the  high-speed  locomotive  trials  carried  out  by  the  Prussian 
Railway  Department  on  the  Marienfelde  Zossen  line,  was 
shipped  to  America  to  be  exhibited  there  at  the  St.  Louis 
World's  Fair. 

The  principal  dimensions  are  the  following:  — 

Diameter  of  cylindei'S   «   14  in./24  in. 

Stroke  of  piston   24  in. 

Diameter  of  driving  wheels   6  ft.  6  in. 

Diameter  of  bogie  wheels   3  ft.  3g  in. 

Wheel  base  of  coupled  wheels   6  ft.  10^  in. 

Wheel  base  of  bogie    6  ft.  63  in. 

Total  wheel  base    29  ft.  3g  in. 

Working  pressure    119  lb.  per  sq.  in. 

Grate  art  a    29  sq.  ft. 

Heating  surface,  fire  bos    lOS  sq.  ft. 

Heating  surface,  tubes    1,504  sq.  ft. 

Heating  surface,  superheater    310  sq.  ft. 

Heating  surfac;,  total    1,922  sq.  ft. 

Number  of  tubes    241 

Outside  diameter  of  tubes    2  in. 

Length  between  tube  plates   14  ft.  7  in. 

Weight  empty    119,5001b. 

Weight  in  working  order    132,700 

Adhesive  weight    67,000 

Water  capacity  of  tender   4,182  imp.  gall. 

Coal  space  of  tender   6  tons. 

Weight  empty    41,850  lb. 

Weight  in  working  order  of  tender   97,000  lb. 


In  order  tO'  lessen,  as  much  as  possible,  the  disturbing 
influences  of  the  reciprocating  parts,  the  cranks  of  the  high- 
pressure  and  low-pressure  cylinders  upon  the  same  side  of 
the  engine  are  set  at  an  angle  of  180  deg.  with  each  other. 
The  cranks  of  the  two>  sides  are  at  right  angles  to  each 
other.  This  arrangement  permits  of  a  veiy  considerable 
reduction  in  the  size  of  the  countei*weights,  since  the  recipro- 
cating parts  balance  each  other  nearly  perfectly.  As  these 
forces  are  balanced  upon  the  same  axle,  they  do  not  strain 
the  frame  or  other  parts  of  the  engine.  The  arrangement 
therefore  contributes  very  materially  to  the  ease  of  the 
motion  of  the  machine,  besides  diminishing  the  wear  upon 
the  tyres  and  the  track  by  the  so-called  hammer  blows.  At 
some  trial  trips  these  engines  have  shown  remarkably  smooth 
running  at  speeds  up  to  80  miles  per  hour. 

The  valve  gear  is  of  the  Heusinger-Walchaert  type ;  the 
great  pecularity  of  the  valve  motion  of  this  engine,  how- 
ever, lies  in  the  fact  that  both  valves  on  one  side  of  the 
engine  are  driven  by  a  single  gearing.  The  two  valves  are 
controlled  by  a  single  link,  which  receives  its  motion  from 
one  eccentric,  but  the  stem  of  each  valve  is  coupled  to  an 
advance  lever,  which  receives  its  motion  from  the  crosshead 
of  the  corresponding  piston. 

For  the  outside  valve  the  link  movement  is  transmitted 
by  a  rod  with  levers  of  different  length  after  the  von 
Borries  patent,  so  proportioned  that  the  ratio  of  steam 
admission  is  5.5 : 30'  for  low-pressure  and  high-pressure 
cylinders  in  foi-ward  and  backward  gear. 

The  locomotive  is  provided  with  the  Westinghouse  brake 
(the  air  pump  being  driven  by  superheated  steam) ;  it  is 
also  fitted  with  a  Brueggemann  air  sander. 


a^s. — ^,  .  f-^ 

A  FOUR-CYLINDER  ATLANTIC  TYPE  EXPRESS  ENGINE. 


The  boiler  has  24:1  solid  drawn  iron  tubes  of  50  mm. 
(nearly  2  in.)  outside  diameter,  and  14  ft.  7  in.  length 
between  tube  plates.  The  Pielock  superheater  with  which 
the  locomotive  is  fitted  gives  a,  heating  surface  of  310  square 
feet,  and  superheats  the  steam  to  about  300  deg.  Cen. 

Th  '  cylmders  are  four  in  number;  they  are  set  in  a  line 
across  the  engine,  on  the  centre  line  of  the  bogie  truck. 
The  two  high-pressure  cylinders  are  placed  between  the 
frames,  tlie  two  low-pressure  outside  the  frames.  Each  pan 
of  high  and  low  pressure  cylinders  is  cast  in  one  piece  with 
their  corresponding  steam  chests.  The  two  groups  of 
cylinders  are  bolted  together  and  carry  the  smokebox. 
They  rest  on  the  frames,  which  are  of  the  bar  type  at  the 
front  of  the  engine,  and  of  the  usual  plate  form  behind. 
The  valves  of  the  high-pressure  cylinders  are  piston  valves 
with' inside  admission, ;  those  of  the  low-pressure  cylindei's  are 
Ijalanced  Trick  valves.  The  four  pistons  are  all  coupled  to 
tlie  forward  driving  axle. 


For  lubricating  valves  and  pistons,  a  Friedmann  oil  pump 
with  8  outlets  is  employed;  two  pipes  conduct  the  oil  to 
each  high-pressure  valve  and  one  pipe  to  each  iiigh-pressure 
piston  and  low-pressure  valve.  The  oil  pump  is  driven  from 
the  valve  rod,  so  that  the  quantity  of  oil  delivered  depends 
upon  the  stroke  of  the  valve.  Each  lubricating  pipe  has  a 
small  clock  valve  to  keep  the  pipe  always  full  of  oil. 

Before  being  shipped  to  St.  Louis  the  locomotive  proved 
to  be  able  to  haul  vestibuled  car  trains  of  300  tons  weiaht 
with  a  constant  speed  of  62  miles  per  hour  on  the  level,  and 
50  miles  per  hour  on  grades  up  to  1  : 200. 

The  starting  is  effected  smoothly  and  without  any 
difficulty  by  a  direct  admission  of  live  steam  into  the 
steam  chests  of  the  low-pressure  cylinders.  This  admission 
is  governed  automatically  by  the  regulator  valve.  So  far, 
the  Prussian  State  R.ailways  have  29  of  this  type  of  loco- 
motive running  or  under  construction,  a  lot  of  19  having  been 
ordered  this  yeai". 
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FLAME   TEMPERATURES   IN  INTERNAL 
COMBUSTION  MOTORS.* 

By  DuGALD  Clebk,  M.I.C.E. 

{Concluded  f roin  i^ajc  200.) 

I  NEED  not  iufonn  the  body  of  engineers  before  me  that  the 
difficulties  with  which  the  large  gas  engine  is  at  present 
struggling  are  in  main  due  to  the  high  temperatures  of  the 
flame  in  the  interior  of  the  cylinder.  So  long-  as  high-tempcra- 
ture  flames  are  used  within  cylinders  of  relatively  small 
dimensions,  the  difficulties  due  to  unequal  expansion  of  parts 
do  not  appear.  The  steam  engineer  is  well  aware  of  the  care 
which  has  to  be  exercised  in  using  large  steam  cylinders  in 
such  a  way  as  to  avoid  cracking,  and  lie  can  quite  well  imagine 
that  the  difficulties  of  allowing  for  free  expansion  in  a  gas- 
engine  cylinder  are  much  more  serious  than  his  own  when  ho 
considers  the  relatively  low  temperature  of  his  steam.  Even 
with  superheated  steam  300  deg.  Cen.  is  a  fairly  high  tempera- 
ture, while  in  existing  gas  engines  of  either  lai-ge  or  small 
types  it  may  be  taken  that  the  lower  limit  of  maximum 
temperature  at  present  is  nearly  1,400  deg.  Cen.  The  water- 
jacketing  of  a  moving  piston  is  an  admirable  expedient  most 
carefully  and  ably  carried  out  by  many  continental  and  English 
engineers;  but  it  is  an  expedient  which  has  never  satisfied  me, 
and  is,  I  believe,  regarded  with  distrust  by  a  considerable 
number  of  English  engineers.  In  my  view  many  of  the 
troubles  which  have  been  experienced  with  large  gas  engines — 
cracking  pistons,  back  covers,  and  the  like — are  due  to  the 
difficulties  introduced  of  getting  rid  of  very  large  heat  flow 
through  cylinder  and  piston  walls,  and  it  appears  to  me 
desirable,  if  possible,  to  reduce  this  flow  to  the  lowest  point 
consistent  with  maintaining  tlie  economy  of  the  engines.  In 
doing  this,  of  course,  it  will  not  do  to  reduce  the  mean  pressures 
of  the  engines.  Large  gas  engines  are  at  present  undesirably 
heavy  for  the  power  as  compared  with  steam  engines,  and  it 
will  not  do  to  increase  the  weight  in  any  way  by  reducing  the 
temperatures.  This  jslan  of  artificially  raising  atmospheric 
pressure,  either  by  the  addition  of  air  under  pressure  or  by 
the  addition  of  cooled  exhaust  gases  under  pressure,  appears 
to  me  to  furnish  a  very  promising  solution  of  the  problem. 
In  gas  engines  operated  with  producer  gas  or  blast-furnace  gas 
the  question  of  maximum  possible  economy  is  not  at  jjresent  a 
pressing  one.  The  thermo-dynamic  efficiency  of  all  gas  engines 
,  is  now  so  much  greater  than  any  heat  efficiency  attained  in 
steam  engines  that  we  can  well  afford  to  reduce  economy,  if 
need  be,  in  order  to  make  more  certain  of  good  practical 
results — that  is,  to  make  more  certain  of  low  cost  for  upkeep 
and  repairs.  In  my  view  it  would  nay  in  large  gas  engines 
even  to  reduce  fuel  economy  if  by  so  doing  entire  immunity 
from  breakdown  was  secured.  So  far  the  best  means  of  limiting 
temperature  in  a  simple  way  appears  to  be  found  in  the 
addition  of  cooled  exhaust  gases  to  the  charge  before  com- 
pression; and  this  method,  although  reducing  flame  temperature, 
has  actually  increased  the  efficiency  instead  of  diminishing  it. 
The  results  obtained  with  the  10  in.  by  18  in.  engine  are,  so 
far  as  I  am  aware,  the  best  heat  efficiencies  ever  obtained  from 
a  gas  engine  of  the  dimensions.  The  exhaust  super-compression 
indicated  efficiency  is  .32^  per  cent,  while  the  air  super- 
comjnession  indicated  efficiency  is  34'4  per  cent.  The  exhaust 
super-compression  thus  appears  to  give  slightly  lower  results 
than  the  air  super-eomi^ression  in  the  same  engine. 
Theoretically,  under  equal  conditions,  the  efficiencies  should 
be  the  same  for  either  air  or  exhaust  gas  additions.  No  doubt 
the  cause  of  difference  is  due  to  a  somewliat  smaller  clearance 
space  which  was  used  in  the  engine  while  the  air  experiments 
were  in  progress.  It  would  have  been  interesting  to  compare 
the  heat  efficiency  of  the  large  air  super-compression  engine 
with  the  smaller  one,  but  unfortunately  I  have  not  been  able 
yet  to  install  apparatus  for  making  accurate  measurements  of 
the  producer  gas  sup])lied  to  this  large  engine.  The  results 
obtained  I  will  have  pleasure  in  publishing  later. 

In  bringing  forward  this  question  of  flame  temperature  in 
gas  engines,  both  large  and  small,  I  must  not  be  ^Inde^stood 
to  depreciate  in  any  way  the  efforts  of  those  able  continental 
and  English  engineers  who  have  made  so  brilliant  an  advance 
in  the  apjjlication  of  the  large  gas  engines  to  producers  and 
blast-furnace  gas  within  the  last  few  years.  The  present 
position  of  the  large  gas  engine  in  Britain  is  due  to  1he  work 
of  Thwaites,  Hamilton,  Crossley,  Atkinson,  and  Humphreys 
in  England,  and  that  of  Delamere,  Deboutteville,  Krafts, 
Korting,  Oechelliauser,  and  the  Deutz  Company  on  the 
Continent,  while  Westinghouse  has  contributed  his  share  of 
work  in  America.  The  progress  made  in  solving  the  large  gas 
engine  problem  is  a  notable  one,  and  most  creditable  to  all 
these  able  engineers  and  firms.  Nothing  is  to  be  gained, 
however,  by  over-estimating  our  present  position  either  with 
regard  to  large  or  small  gas  engines.  With  small  and  moderate 
engines,  no  doubt,  it  may  be  considered  with  truth  that  all  the 

»  Abstract  of  a  paper  read  before  the  British  Association  at  Cambridge. 


problems  have  been  solved,  and  that  in  these  engines,  not  only 
on  the  ijoint  of  heat  efficiency,  but  also  in  all  points  of  reliability 
and  low  cost  of  repairs,  the  gas  engine  more  than  holds  its 
own  with  the  steam  engine.  This  cannot  yet  be  said,  however, 
of  the  really  large  gas  eugine.  At  present  these  engines  are  in 
a  state  of  somewhat  rajsid  (thnnge,  and  the  types  upon  the  market 
are  so  numerous  and  varied  that  they  are  engaged  in  a  struggle 
of  which  the  fittest  will  survive.  This  question  of  flame 
temperature,  however,  affects  them  all,  and  much  will  be  gained 
if  engineers  will  frankly  recognise  flame  temperature  as  a 
matter  to  be  dealt  with  in  itself  instead  of  merely  providing 
palliatives  to  neutralise  the  effects  of  liigh-flame  temperatures 
when  generated.  The  advance  in  the  knowledge  of  the  theory 
of  internal-combustion  motors  has  made  it  quite  clear  that  so 
long  as  flame  temperatures  are  higher  than  t-emperature  of 
adiabatic  compression,  so  long  will  the  full  thermo-dynamic 
efficiency  bo  attained  for  a  given  compression.  This  fact,  how- 
ever, barely  requires  re-statement,  it  is  so  largely  recognised 
by  all  gas  engineers. 

In  Britain  at  present  we  are  fortunate  in  having  before  us 
examples  of  all  the  leading  internal-combustion  motors  of  the 
world,  large  or  small.  British  makers  are  now  occiipied  in 
building,  among  large  gas  engines,  those  of  the  Cockerill, 
Oechelhauser,  Korting,  and  Westinghouse  types,  while  other 
English  firms,  such  as  Crossley  Brothers,  the  National  Com- 
pany, and  the  Premier  Comisany,  are  producing  large  gas 
engines  of  British  invention  on  British  lines.  Indeed,  some  of 
the  continental  engines  may  also  be  said  to  be  operated  on 
British  lines,  because  both  the  Koerting  and  the  Oechelhauser 
engines  are  really  modifications  of  the  Clerk  cycle,  invented 
and  operated  in  this  country  over  20  years  ago.  From  this  it 
will  be  seen  that  British  makers  are  no  longer  neglecting — if 
they  can  be  said  to  have  ever  neglected — the  large  gas  engine 
problem.  So  far  as  small  and  moderate  gas  engines  are  concerned, 
British  engineers  have  a  very  long  lead.  From  information 
supplied  me  by  many  English  firms,  I  estimate  that  there 
have  been  manufactured  and  sold  from  Britain  alone  some 
100,000  stationary  gas  engines,  the  average  power  being  some- 
thing like  20  horse  power.  The  jiresent  output  of  gas  engines 
in  Britain  is  very  large.  It  at  present  amounts  to  at  least  200 
engines  per  week.  Tliis  includes  stationary  gas  and  oil  motors, 
but  takes  no  account  of  petrol  motors  for  cars.  So  far  as  these 
engines  are  concerned,  the  British  position  could  not  be 
improved  upon.  In  the  large  gas  engines,  too,  the  problem 
is  being  serio  usly  attacked.  I  had  the  pleasure  of  visiting  the 
works  of  Messrs.  Richardson,  Westgarth,  and  Company 
Limited  a.  couple  of  weeks  ago,  and  inspecting  at  Middles- 
brough and  Leeds  a  number  of  large  engines  built  by  them. 
Tliey  show  a  very  interesting  installation  of  seven  Cockerill 
engines  coupled  to  blowing  cylinders  in  one  engine  house. 
These  engines  are  rated  at  600  horse  power  each,  so  tliat  this 
one  engine  house  contains  4,200  horse  power  of  gas  power  for 
using  blast-furnace  gas.  The  engine  installation  is  practically 
complete,  and  will  be  in  ojseration  when  the  scrubbing  plant 
for  the  gas  is  finished  fitting  up.  Messrs.  Richardson,  West- 
garth,  and  Company  have  shown  me  an  engine  in  operation  at 
the  works  of  Messrs.  Cochrane,  of  Middlesbrough,  driving  a 
dynamo.  It  worked  with  all  the  steadiness  of  a  steam  engine, 
and  the  governing  was  effected  by  varying  the  gas  admission, 
ke'eping  compression  constant,  so  that  two  imiDidses  were  given 
to  the  crank  at  every  revolution  under  all  circumstances,  light 
and  loaded.  This  is  a  most  interesting  engine,  which  promises 
very  well.  I  also  inspected  two  single-cylinder  single-acting 
Cockerill  engines  of  250  horse  power  at  the  pits  of  the  Yorkshire 
Coal  and  Iron  Company,  near  Leeds,  where  they  were  driven 
by  coke-oven  gas,  also  an  interesting  installation. 

This  question  of  flame  temperatures  appears  to  me,  perhaps, 
the  most  important  and  fundamental  at  present  before  engineers 
engaged  in  the  design  of  these  internal-combustion  motors. 
It  is  fitting  that  this  branch  of  the  siibject  should  be  con- 
sidered before  the  British  Association,  and  assistance  is 
particularly  desirable  from  physicists  who  have  interested  them- 
selves in  tempeiature  measurements,  especially  liigh-temperature 
measurements.  The  determination  of  these  flame  temperatures 
is  one  of  great  difficulty,  and  the  data  available  are  very 
incomplete.  Certain  assumptions  ha.ve  to  be  made,  for  example, 
as  to  the  temperature  of  the  total  charge  at  the  moment  of 
filling  the  cylinder  before  compression  begins.  The  only  serious 
attempt  to  determine  this  charge  temperature  has  been  made 
by  Professor  Burstall  in  the  very  able"  experiments  conducted 
by  him  for  the  Gas  Ensrine  Research  Committee  of  the 
Institution  of  Mechanical  Engineers.  In  arriving  at  the  flame 
temperature  numbers  given  in  this  paper,  I  have  made  free 
use  of  Professor  BurstalPs  results  to  enable  me  to  assume 
some  reasonable  temperature  for  the  "  suction  temperature." 
as  Professor  Burstall  calls  it.  The  whole  of  this  subiect 
requires  investigation,  and  new  methods  reqinre  to  be  dis- 
covered to  enable  the  determination  of  the  suction  temperatures 
to  be  easily  made  for  every  experiment.  I  am  glad  to  say  that 
a  committee  of  the  Institution  of  Civil  Engineers  has  been 
formed  to  attack  the  whole  question  of  the  thermo-dynamic 
standard  for  ttese  engines;  and,  among  other  points,  I  hope 
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that  this  point  of  flame  temperature  and  its  determination  will 
be  duly  considered.  There  can  be  no  doubt  that  in  these  times, 
when  'internal-combustion  motors  are  being  applied  to  every 
pui-pose  of  motive  power  both  on  land  and  sea,  the  scientific 
problems,  which,  after  all,  are  fundamental  and  necessary  to 
rapid  progress,  require  much  more  serious  consideration  than 
has  been  yet  given  them. 


BOILER  EXPLOSIONS. 

Abstracts  of  Recent  Board  of  Trade  Reports. 


Explosion  from  a  Cast-iron  Steam  Pipe,  due  to 
Water  Hammer. 

No.  1498.  The  pipe  which  failed  was  a  cast-iron  bend 
connecting  a  range  of  welded  steel  steam  pipes  to  the  steam 
receiver  of  two  pairs  of  compound  lion-condensing  air- 
compression  engines  at  a  large  colliery.  It  was  8  ft.  3  in. 
long,  9  in.  in  diameter  internally,  and  the  thickness  of  the 
metal  varied  from  "/ig  in.  to  I'/ioin.  From  the  evidence 
it  appeared  that  a  few  days  before  the  explosion  stea-m  was 
admitted  to  the  pipe  line  for  a  short  time,  but  was  shut  off 


explosion  been  covered  with  any  non-conducting  material,  so 
that  a  considerable  amount  of  condensation  had  taken  place, 
which  when  the  drain  outlet  became  choked,  set  up  water 
iKUumer.  The  commissioner  found  that  the  explosion  was 
caused  by  water-hammer  action,  and  that  the  presence 
of  a  serious  flaw  in  the  metal  wasi  a  contributory  cause. 


Explosion  from  a  Steam -pipe  Joint. 

No.  1499.  The  joint  which  failed  was  on  the  main  range 
of  steam  pipes  at  a  paper  works  in  Dublin.  The  range  was 
of  cast-iron  pipes,  6  in.  internal  diameter,  with  a  3  in. 
branch  cast  on  one  side,  to  which  was  attached  a  wrought- 
iron  pipe  in  three  lengths  connecting  to  a  horizontal  engine. 
The  cast-iron  flange  on  this  branch  was  about  '^/.oin.  thick, 
9  in.  in  diameter,  and  the  flange  on  the  wrought-iron  pipe 
was  also  9  in.  in  diameter  and  about '/.o  in.  thick,  with  a 
spigot  about  1  in.  deep  on  the  back  to  give  suthcient  depth 
for'^screwing  into  the  pipe.  Both  flanges  had  plain  faces, 
and  were  connected  by  four  |  in.  bolts,  the  diameter  of  the 
pitch  circle  being  about  7  J  in.  The  jointing  material  was 
a  woven-tape  annular  ring  about  1  hi.  broad,  5|  in.  outside 
diameter,  and       in.  thick.    It  was  made  of  a  mixture  of 
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Report  No.  14yS. 


uu  account  of  the  valve  in  the  drain  trap  becoming  choked. 
Later,  steam  at  a  pressure  of  60  lb.  per  square  inch  was 
admitted  to  the  pipe  range  and  receiver  from  two  boilers, 
for  the  purpose  of  testing  the  joints.  The  engine  stop 
valves  were  not  opened,  but  steam  was  allowed  to  blow 
freely  through  the  drain  trap,  the  ball  of  which  had  been 
removed.  Two  hours  afterwards  sounds  of  severe  water 
hammer  were  heard.  The  fitter  in  charge  ran  to  the  drain 
trap,  and  finding  the  pipe  leading  from  it  to  be  cold,  at  once 
ordered  the  boiler  stop  valves  to  be  closed.  As  this  was 
being  done  the  cast-iron  pipe  next  to  the  receiver  failed 
with  a  lond  report.  The  pipe  leading  from  the  drain  trap 
was  found  to  have  become  choked  by  a  piece  of  cotton 
waste.  Examination  of  the  pipe  after  the  explosion  showed 
that  there  was  a  flaw  in  the  pipe,  caused  by  a  cold  run  in  the 
metal,  the  thickness  only  being  from  ^  in.  to  '/iciu.  of 
solid  metal,  the  flaw  being  on  the  inside  of  the  pipe.  It 
was  stated  that  the  pipe,  which  was  new,  had  been  tested 
by  hydraulic  pressure  two  months  previously,  and  had  been 
hammered  under  pressure.  The  pipes  in  the  range  to  the 
engines  and  the  steam  receiver  had  noti  at  the  time  of  the 


Fio.  1. 


;06 


THE    PRACTICAL  ENGINEER. 


[September  9,  1904 


asbestos  and  I'ubber.  The  explosion  was  due  to  the.  jointing 
material  not  being  equally  conii)ressed  all  round  the  circle, 
owing  to  the  flange  faces  not  being  fair  and  true  to  each 


otlicr;  while  one  side  wa«  touching,  the  other  was 


open 


IT 


Pipe  to  Ehgii 


Fio.  2. 

Report  No.  1499. 


7;:;  in.  (seo  dig.  ]).  A  contrilnitoiy  cause  was  that  the 
pitch  of  the  bolts  was  too  great  for  the  pressure  of  the 
steam,  viz.,  80  lb.  jjer  square  inch. 


Explosion  from  a  Boiler  on  Board  a  Steam 
Fishing  Vessel. 
No.  1500.  The  boiler  was  of  the  ordinary  single-ended 
marine  type,  made  of  steel.  It  was  9  ft.  G  in.  long,  and 
1 1  ft.  6  in.  meaji  diameter,  and  was  fitted  with  the  "  Holmes  " 
conjugated  furnaces,  41  in.  in  extenuil  diameter.  The  shell 
was  composed  of  two  courses  of  plates  ^'/32  in.  thick,  joined 
together  longitudinally  by  double  butt  straps  treble  riveted, 
Tlie  circumferential  seam  at  the  middle  of  the  boiler,  near 
which  the  explosion  occurred,  was  tapped  and  double  riveted 
with  rivets  1  in.  in  diameter  spaced  about  3  in.  apart.  The 
boiler  was  about  live  years  old,  and  no  I'epairs  had  been 
executed  on  it,  with  the  exception  of  a  few  tubes  which  had 


Fia.  1. 

Ijeen  i'e-oxi>a.nded  oai  account  of  slight  leakage.  The  vessel, 
including  boiler  and  machinery,  was  insured.  On  the  boiler 
being  examined  after  her  arrival  in  port,  it  was  found  that 
the  shell  plate  at  the  part  that  had  given  way  had  under- 
gone excessive  corrosion  locally  on  the  water  side.  At  first 
sight  the  hole  had  the  appearance  of  having  been  forced 
almost  squarely  through  tiie  plate,  but  when  a  chisel  was 
applied  it  was  seen  that  tlio  metal  in  the  vicinity  of  the 
opening  had  become  reduced  to   consistency  similar  to 


blacklead,  with  a  thin  layer  of  good  material  on  the  outer 
side.  The  lower  plate  of  the  circumferential  lap  seam  was 
only  very  shghtly  afi'ected,  and,  as  will  be  seen  by  the 
attached  sketch,  the  landing  edge  ran  partly  across  the 
opening.  The  rest  of  the  boiler  was  quite  free  from  cor- 
rosion, and  it  appears  probable  that  the  defect  may  in  the 
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first  instance  have  been  due  to  some  imijurity  in  the  plate 
at  this  part,  which  gave  rise  to  galvanic  action.  It  is 
evident  that  the  corrosion  had  been  going  on  for  some  time, 
and,  had  the  boiler  been,  properly  cleaned  out  and  examined 
periodically,  it  is  difficult  to  see  how  the  defect  could  have 
escaped  observation,  considering  the  origuial  thickness  of  the 
plate,  viz.,  ^'U-j  in. 


Explosion  from  a  Main  Steam  Pipe  on  Board 
a  Steamer. 

No.  1501.  The  pipe  which  failed  was  made  from  a  seam- 
less copper  tube  Tg  in.  diameter,  with  a  thickness  at  the 
fracture  vaiying  from  '25  to  '3  of  an  inch,  and  it  had  brass 
flanges  14  J  in.  diameter  and  Ig  in.  thick  brazed  on  at  either 
end.  It  was  9  ft.  3  in.  long,  and  extended  between  the 
engine  stop  valve  and  the  tee-piece  over  the  centre  boiler, 
which  tee-piece  was  connected  to  the  three  boilers  by 
separate  pipes,  and  was  suppoi'ted  by  a  stay  Ig  in.  diameter, 
the  Upjjer  end  of  which  was  secured  to  the  deck  beams. 
Another  stay  was  also'  fitted  to'  support  the  pipe  connecting 
the  tee^piece  with  the  port  boiler  stop  valve,  the  upper  end 
of  which  stay  was  also  connected  to  the  deck  beams.  Prior 
to  the  date  of  the  explosion  two  distance  pieces  (one  at  each 
end  of  the  pipe)  1 1  in.  thick  had  been  fitted  to  make  up  the 
required  length  of  the  pipe.  One  of  these  distance  pieces 
was  in  jjosition  when  the  vessel  became  the  property  of  the 
Ijresent  owners,  which  sugests  that  alterations  or  repaii-s 
had  at  some  time  been  necessary,  but  no  particulars  of  the 
cause,  nature,  or  date  of  the  occurrence  are  obtainable,  nor 
is  there  any  evidence  tO'  show  whether  this  pipe  was  the 
one  originally  fitted  to  the  inachineiy  by  the  builders. 
In  Januaiy,  1903,  the  vessel  was  ashore  atRaz  Alula.  After 
being  floated,  and  while  proceeding  to  Aden  on  the  home- 
ward passage  for  repairs,  a  small  crack  was  noticed  near  the 
brazing  at  the  after  flange  of  this  pipe.  At  that  port  the 
pipe  was  sent  ashore  for  repairs,  when  it  was  shortened,  the 
flange  re-brazed,  and  the  second  distance  piece  fitted  to  make 
up  the  required  length.  After  arriving  at  Sunderland  the 
vessel  was  repaired  and  re  classed,  the  work  being  completed 
in  September,  1903.  At  this  survey  the  pipe  was  removed, 
annealed,  examined,  and  tested  by  hydraulic  pressiu-e 
to  4001b.  per  square  inch.  On  September  19th  the 
vessel  sailed  in  ballast  for  Odessa,  and,  after 
experiencing  heavy  weather  during  several  days,  arrived  at 
that  port  on  October  6th.    Leaving  Odessa  on  the  27th 
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October,  strong  winds  and  rough  seas  apjjear  to  have  been 
experienced,  and  when  off  Cape  Mataj  an  on  31st  October 
the  pipe  was  seen  to  be  cracked  at  the  bra^cing  of  the  after 
flange,  which  crack  gradually  increased  until  the  vessel 
arrived  at  Malta,  where  the  pipe  was  again  shortened,  tlie 
flange  re-brazed,  and  another  distance  piece  fitted.  The 
chief  engineer  states  in  his  evidence  that  the  fracture 
appeared  to  have  commenced  at  a  point'  slightly  higher 
than  the  centre  of  the  liipe,  and  to  have  gradually  extended 
downward  and  around  the  bottom  of  the  pipe.  The  portion 
which  was  cut  off  had  been  retained  for  inspection,  and 
showed  that  the  fracture  extended  for  about  9  in.  of  the 
cii'cumference  of  the  pipe,  but,  as  it  liad  been  heated  tO' 
remove  the  flange,  and  had  also  been  exposed  for  some  time, 
the  appearance  of  the  fracture  gave  little  information.  The 
engineer  surveyor  in  chief  to  the  Board  of  Trade  observes : 
"  Tliis  is  a  case  of  the  failure  of  a  main  steam  pij^e  on  board 
shij)  by  cracking  transversely  near  one  of  the  flanges,  owing, 
apparently,  to  insufflcient  flexibility  in  the  pipe  arrange- 
ment, as  tlie  pipe  had  failed  in  a  similar  manner  on  two 
previous  occasions.  The  explosion  was  noti  of  a  serious 
nature,  and  fortunately  the  vessel  was  able  to  reach  port 
before  the  I'ipe  gave  way  altogether." 


THE    METAL  MARKETS. 

August. 

Iron. — The  weak  state  of  the  tinished  iron  and  steel 
trade.s  is  beginning  to  have  a  marked  effect  on  the  pig-iron 
markets,  and  stocks  are  increasing  all  round.  The  shipments 
for  the  present  year  are  on  a  much  smaller  scale  than  last 
year,  the  decreases  „+'or  the  current  year  to  August  20th  being — 
from  Scotland  34,242  tons,  from  Cumberland  38^815  tons,  and 
from  Cleveland  105,202  tons.  At  Middlesbrough  makers  readily 
accepted  43s.  per  ton  for  Cleveland  No.  3  g.m.b.  at  the  close  of 
the  month,  and  hematite  ruled  weak,  makers  offering  supplies 
at  50s.  3d.  for-  mixed  numbers.  The  exports  from  the  port  for 
August  amounted  to  but  68,600  tons,  of  which  32,500  tons  were 
on  foreign  account.  Scotland  took  24,700  tons,  France  3,000 
tons,  and  Germany  3,010  tons.  At  Barrow  the  hematite  pig- 
iron  trade  continued  very  depressed,  and  two  of  the  six  furnaces 
in  operation  at  the  Ban'ow  Steel  Works  are  shortly  going  out 
of  blast.  The  demand  continues  to  fall  off,  not  only  for  the 
local  steel  trade,  but  in  the  open  market,  and  business  is 
restricted  to  small  parcels  for  prompt  delivery.  Warrant  stocks 
are  not  greatly  increased,  but  stocks  held  by  makers  now 
aggregate  about  60,000  tons.  Makers  quote  53s.  6d.  per  ton 
for  mixed  Bessemer  numbers.  On  the  London  Metal  Exchange 
the  daily  settlement  price  for  hematite,  after  rising  from  53s. 
on  the  1st  to  53s.  3d.  on  the  11th,  subsequently  declined,  and 
was  quoted  52s.  3d.  on  the  31st.  Over  the  whole  month  the 
average  value  works  out  at  52s.  8d.,  which  compares  with  53s. 
for  July  and  52s.  lO^d.  for  June.  Cleveland  iron  at  the  end 
of  the  month  was  officially  quoted  at  43s.,  or  TJd.  per  ton  less 
than  the  highest  figure  for  the  month.  The  average  daily 
settlement  price  for  this  class  of  iron  over  the  whole  month 
was  43s.  2d.,  as  against  42s.  8id.  for  July  and  42s.  8d.  for  June. 
Scotch  iron  advanced  somewhat  during  the  early  part  of  the 
month,  reaching  52s.  3d.  on  the  11th,  but  fell  off  again  after 
the  12th,  and  finished  at  the  same  figure  as  at  the  beginning  of 
the  month — i.e.,  51s.  9d.  per  ton.  The  average  quotation  for 
Scotch  iron  over  the  month  works  out  at  51s.  lO^^d.,  which 
compares  with  51s.  9d.  for  July,  and  with  51s.  Id.'  for  June. 
The  stocks  of  pig  iron  held  in  the  public  stores  at  the  end  of 
August  were  in  the  aggregate  5,950  tons  more  than  were  held 
on  the  1st  of  the  mouth,  the  figures  for  the  two  dates  being  as 
under: — 


Public  Stores  Stocks  of  Pig  Ikon. 


August  Ist. 

.\ugust  31st, 

Tons. 

Tons. 

Connal's,  at  Glasgow  

9,565 

9,554 

Counal's,  at  Middlesbrough  

79,366 

S7,576 

Connal's,  at  Middlesbrough,  hematite   

300 

300 

Hematite,  West  Coast  

16,529 

13,280 

Tota'B  

104,760 

110,710 

The  number  of  furnaces  in  blast  in  Scotland,  Cleveland,  and 
Cumherhind  at  the  end  of  August  were  80,  77,  and  20 
resjjectivcly,  against  85,  79,  and  32  a  year  jjroviou.s. 

Mainifdcfiircd  Iron,  and  Sled. — Business  in  finished  iron  and 
steel  continued  slack,  but  prices  were  well  maintained,  except 
tor  steel  shi|)  angles,  which  are  cheaper  at  Mb  per  ton  owing  to 
the  keen  compettition.  In  South  Shropshire  licssomer  steel 
billets  are  now  selling  at  i;4  2s.  6d.  to  j6i  7s.  6d.,  and  Siemens 
at  .£4  lOs.  to  .£4  15s.;  mild  steel  bars  fetch  ,£6  to  .£6  5s., 
girder  plates  JOS  17s.  6d.  to  J6Q>,  and  steel  girders  J6b  15s.  to 
£6  5s.  Best  marked  iron  bars  are  still  quoted  jB8  per  ton,  with 
common  unmarked  sorts  at  ^65  15s.  to  £6.  The  Scotch  steel- 
makers maintain  their  quotations  on  the  basis  of  i;5  15s.  per 
ton,  less  5  jer  cent,  for  ship  plates.  German  blooms  and 
slahs  are  reported  to  be  offering  in  the  Glasgow  district  at 
.£3  17s.  6d.  per  ton  delivered — a  figure  much  below  local  pro- 
ducers' prices.  At  Barrow  the  trade  in  shi])buildiug  material 
is  not  sufficient  to  keep  the  plate  mills  going  even  on  half  time, 
and  the  quotation  for  plates  remains  at  <£5  12s.  6d.  One  or 
two  good  orders  for  steel  rails  were  placed  in  this  district,  and 
heavy  sections  are  quoted  at  about  .£4  10s.  per  ton  net  f.o.b. 
Present  prices  at  Middlesbrough  are:  Common  iron  bars, 
^6  2s.  6d.;  best  bars,  ^6  12s.  6d.;  iron  ship  plates,  .£6  7.s^  6d.; 
iron  ship  angles,  2s.  6d.;  steel  ship  plates,  £5  12s.  6d.; 
steel  boiler  plates,  £7 ;  steel  ship  angles,  £b  ;  steel  joists,  <£ 5  5s. : 
all  less  the  usual  2\  per  cent.  Shipments  of  manufactured 
iron  from  Middlesbrough  during  August  amounted  to  14,000 
tons,  and  of  steel  22,800  tons. 

C'opprr. — The  visible  supply  of  copper  on  the  1st  of  the  month 
stood  at  12,867  tons,  as  against  10,695  tons  a  fortnight  previous, 
and  the  stocks  in  England  and  France  amounted  to  6,117  tons. 
The  increase  in  the  visible  sujjply  was  mostly  due  to  the  lieavy 
shipments  from  Chile  during  the  second  half  of  July,  and 
these  are  now  practically  all  sold  for  consumption.  The  lower 
price  of  standard  copper  and  the  cheap  rates  which  are  being 
offered  by  the  Calumet  and  Hecla  Company  prompted  dealers 
to  accept  reductions  for  refined,  and  helped  them  to  place  fair 
quantities,  leaving  them  with  little  to  spare  before  the  end  of 
September.  They  are  therefore  in  the  same  position  as  most 
of  the  leading  producers  in  the  United  States,  apart  from  the 
aimalgamated  company,  aaid  as  consumers  in  America  are 
reported  to  be  baxely  covered,  what  little  surplus  there  is 
should  find  ready  buyers.  A  steady  demand  for  refined  copuer 
continued  throughout  the  month,  but  consumers  were  very 
cautious  in  view  of  the  readiness  of  American  producers  to 
meet  the  demand  at  relatively  chea,p  prices,  which  tends  to 
confirui  the  impression  that  any  decided  improvement  in  con- 
sumption on  the  other  side  of  the  Atlantic  is  not  yet  anticipated. 
Speculation  in  standard  copper  is  beginning  to  revive,  and  the 
London  market  is  on<e  more  being  supplied  with  a  fair  amount 
of  buying  orders.  The  daily  settlement  price,  however,  con- 
tinues at  about  ,£57  5s.  The  range  for  the  whole  month  was 
from  =£56  7s.  6d.  per  ton  up  to  j£57  7s.  6d.,  and  the  average  value 
£59  19s.  3d.,  which  compares  with  £b7  5s.  4d.  for  July.  Best 
selected  copper  at  the  close  of  the  month  was  fetching  i;60  10s. 
to  £&\,  and  strong  sheets  ^£70  per  ton. 

Tin. — The  market  for  tin  was  mainly  professional,  and  tjnder 
the  influence  of  dealings  against  options  which  were  falling  due. 
Fi'ee  selling  in  the  east,  owing  to  a  fall  in  the  exchange  and 
silver,  weakened  the  market  somewhat,  while  at  the  same  time 
the  poor  consumptive  demand  also  helped  the  downward  move- 
ment. ITie  settlement  price  for  Straits  tin  on  the  London 
market  dropped  from  i;i23  10s.  on  the  1st  to  £121  2s.  6d.  on 
the  10th,  but  was  quoted  £123  5s.  on  the  31st.  The  average 
value  over  the  whole  month  works  out  at  £122  5s.,  and  com- 
pares with  =£ll9  17s.  lOd.  for  July.  English  ingots  at  the 
end  of  the  month  were  quoted  at  £125  10s.  to  £127  per  ton. 
The  visible  suijply  of  tin  on  August  1st  totalled  16,237  tons, 
or  167  tons  more  than  at  the  beginning  of  the  previotis  month. 
Shipments  from  the  Straits  during  July  amounted  to  4.425 
tons,  of  which  3,225  tons  came  to  London,  550  tons  went  to 
America,  and  the  remaining  650  tons  to  the  Continent. 

Lead. — A  firm  tone  prevailed  the  market  throughout  tho 
month,  and,  with  an  improving  demand,  values  advanced  as 
holders  were  reserved  in  their  offerings.  Spanish  lead  during 
the  second  week  of  the  month  was  fetching  £11  16s.  3d.  to 
£11  17s.  6d.,  but  subsequently  became  somewhat  easier,  and 
was  obtainable  at  about  £11  15s.  at  the  end  of  the  month. 
English  lead  ruled  about  £12  2s.  6d.  per  ton  during  the  greater 
part  of  the  month,  but  dropped  to  £12  at  the  close.  The 
imports  of  lead  into  the  United  Kingdom  during  July  were 
given  by  Mr.  Julius  Malton  as  22,701  tons,  of  which  about 
10,400  tons  came  from  Spain,  about  7,300  tons  from  Australia, 
and  3,790  tons  from  the  United  States.  The  imports  for  July, 
1903,  amounted  to  10,003  tons.  The  exports  for  July  arc  given 
as  3,053  tons  English  and  2,899  tons  foreign  lead,  against  2.863 
tons  and  1,028  tons  respectively  last  year.  Of  English  lead 
539  tons  went  to  Russia,  426  tons  to  France.  420  tons  to  British 
North  America,  281  tons  to  the  East  Indies,  and  232  tons  to 
China.  Germany  took  1,362  tons  of  foreign  lead.  The  average 
price  of  Spanish  lead  for  July  is  £11  13s,,  against  £11  7s.  7d. 
I   for  July,  1903. 
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Sj)i'lffr. — A  steady  advance  in  the  priic  of  galvanised  iron 
treated  a  strong  buying  movement,  and  large  quantities  were 
absorbed.  Tliis  reacted  upon  tlic  spelter  market,  where  a  better 
in(|iiiry  from  consumers  caused  prices  to  advance  to  a  level 
which  for  a  time  shoiild  be  easily  maintained  in  view  of  the 
almost  total  exhaustion  of  stocks  and  the  present  apparently 
stationary  prodxiction.  G.O.B.'s  towards  the  close  of  the 
mouth  were  fetching  £22  15s.  to  ,£22  17s.  6d.,  and  special 
sorts  £2'.i  5s.  An  additional  source  of  supply  of  spelter  is 
shortly  expected,  as  the  Broken  Hill  Projjrietary  Mine  in  New 
South  Wales  is  soon  to  become  an  important  contributor  to  the 
world's  supply  of  zinc.  Europe  and  tlic  United  States  have  so 
far  jjractically  supplied  the  whole  of  the  quantity  available. 
For  the  past  four  years  the  figures  have  been: — 


r.i03. 

1902. 

1901. 

1900. 

United  States  pi-oduction  in  tons  

Average  price  of  ppelter  ex-ship  London 

Tlie  production  of  Great  Britain  (in- 
cluded in  tile  European  production 
given  above)  amounted  to  tons 

422,630 
139,695 

398,670 
138,090 

376,625 
122,830 

360,475 
110,465 

562,325 

636,760 

499,455 

470,940 

&  s.  d. 
20  17  5 

43,415 

£  s.  d. 
IS    0  11 

39,010 

£  s.  d. 
17   0  7 

30,055 

£  s.  d. 

20    5  5 

29,830 

AnliinoHi/  continued  in  steady  demand  at  £27  throughout  the 
uiontli. 


INVENTIONS  OF  THE  WEEK. 

By  Marks  and  Clerk,  Tliv  Praclical  Engineer  Patent  Agency, 
18,  Southampton  Buildings,  Chancery  Lane,  London,  \V.C.; 
30,  Cross  Street,  Manchester;  and  13,  Temple  Street, 
Birmingham. 

The  first  dale  given  after  the  number  of  each  specification  is  the  date 
of  application.  The  second  date  is  that  of  the  advertisement  of 
acceptance  of  the  complete  specification. 

The  following  accepted  specifications  were  advertised  on  the  date 
mentioned,  and  within  two  months  of  such  date  any  person  properly 
interested  can  oppose  the  scaling  and  grant  of  the  patent  by  giving 
formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  specification  herein  referred  to,  or  of  any  other 
published  patent  specification,  will  be  forwarded  post  free  for  one  shilling 
upon  application  being  sent  to  Messrs.  Marks  and  Clerk  at  either  of 
the  above  addresses. 

Valves,  Stop  Cocks,  and  the  like.  G.  Higqinson.  Nu. 
17198,  of  7th  August,  1903.  Ad.  of  ac,  August  10th,  1904.— 
The  object  of  this  invention  is  to  provide  a  simple  and  efficient 
valve  or  stop  cock  for  use  with  fluids,  steam,  or  the  like  under 
pressure.  A  valve  or  stop  cock  made  in  accordance  with  this 
invention  co'mi>rises  a  chamber  or  pipe,  a  cup  or  packer  of 
leather,  dermatine,  woodite,  rubber  dextine,  or  other  suitable 
material  disposed  in  the  chamber  or  pipe,  said  chamber  or  pipe 


Fio.  1.  Fia.  2. 

Specification  No.  1719S,  of  1903. 


and  cup  or  packer  being  provided  with  an  aperture  through 
which  the  fluid,  steam,  gas,  or  the  like  is  passed,  a  disc  or  pla'te 
disposed  at  the  base  or  end  of  the  chamber  or  pijie  and  provided 
with  an  aperture  adapted  to  be  slidden  across  or  over  the  end 
of  the  said  chamber  or  jjipe  so  as  to  open  or  close  the  ajx'rture 
in  the  cup  and  chamber.  The  cup  or  packer  is  or  may  be  L-shaped 
in  section,  with  the  internal  or  external  angle  thereof  formed 
at  90deg.  or  more;  the  edges  of  the  cup  or  packer  are  preferably 
chamfered  or  tapered  so  as  to  be  thin  where  they  meet  the  sides 
of  the  pipe  or  chamber  and  the  disc  or  plate.  The  disc  or  plate  is 
or  may  be  pivoted,  and  may  travel  or  rest  in  suitable  guides 
and  supports  when  in  the  closed  or  open  position.    Fig.  1  is  a 


sectional  elevation  of  a  valve  made  in  accordance  with  this 
invention,  showing  the  valve  open,  and  fig.  2  is  a  similar  view 
showing  the  valve  closed. 

Surface  Condenser.  H.  Schnoeckel.  No.  16723,  of  30th 
July,  1903.  Ad.  of  ac,  August  3rd,  1904. — Tliis  invention 
relates  to  a  surface  condenser  placed  above  the  level  of  the  water 
in  the  reservoirs  for  cold  and  warm  water,  so  as  to  correspond 
to  a  certain  height  of  pressure,  and  distinguished  by  an  arrange- 
ment in  accordance  with  wliich  the  pipes  which  feed  and  remove 
the  water  are  immersed  into  the  corresponding  reservoir,  and 


Specification  No.  16723,  of  1903 


in  whicli  the  vacuum  space  is  connected  with  the  space  in 
which  the  water  is  contained  in  such  a  manner  tliat  when  the 
air  is  sucked  out  of  the  water  space  the  water  is  made  to 
circulate  as  if  raised  by  lifters,  the  water  having  to  overcome, 
besides  the  friction  and  the  resistance  of  motion,  only  that 
column  of  pressure  which  corresponds  to  the  difference  between 
the  lower  level  of  the  cold-water  reservoir  and  tlie  higher  level 
of  the  warm-water  reservoir. 

Pulley  Block  and  Gin  T.  R.  Dyne.  No.  19865,  of  I5th 
September,  1903.    Ad.  of  ac,  August  10th,  1904.— The  inventor 


Fig.  1.  Fig.  2.  Fig.  3. 

Specification  No.  19S65,  of  1903. 

claims  an  improved  manner  of  constructing  a  pulley  block  or 
gin.    The  metal  frame  or  shell  which  while  taking  a  part  of 
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the  strain  of  the  rope  or  chain  is  so  constructed  as  to  leave  the 
main  strain  to  be  taken  by  the  internal  iron  or  steel  strop  the 
legs  of  which  it  encloses,  and  thus  insures  greater  safety  than 
can  be  obtained  by  the  use  of  a  pulley  block  or  gin  in  which 
the  strain  has  to  be  entirely  bomo  by  the  cast  metal  shell. 
Fig.  1  is  a  side  elevation,  fig.  2  a  front  elevation,  and  fig.  3  is 
a  section  view  on  the  line  A  B  of  fig.  2. 

Lubricating  the  Cylinders  and  Valves  of  Steam 
Hammers.  C.  H.  Behry  and  E.  J.  Walthew.  Nci.  18103,  of  2l.st 
August,  1903.  Ad.  of  ac,  August  10th,  1904. — The  first  part 
of  this  invention  consists  in  connecting  a  ratchet  lubricator 
by  mechanism  with  the  lever  for  working  the  controlling  valve 
of  the  steam  hammer  so  that,  when  this  levei-  is  operated  to 
actuate  the  hammer,  the  ratchet  wheel  of  the  lubricator  is  turned 


Specification  No.  18103,  of  1903. 

so  as  to  supply  lubricant  to  the  hammer.  The  second  part  of 
tlie  invention  consists  in  arranging  a  valve  or  cock  on  the  pipe 
or  duct  connecting  the  lubricator  with  the  steam  admission  pipe 
or  other  steam  connection  to  the  valve  chest  of  the  steam 
hammer,  so  that  this  valve  or  cock  is  closed  when  the  main 
steam  stop  valve  to  the  hammer  is  also  closed,  and  opened  when 
this  main  stop  vaJve  is  opened. 

Spur  and  like  Gearing.  Dhighton's  Patent  Flue  and 
Tube  Company  Limited,  and  G.  H.  Mann.  No.  21109,  of 
1st  October,  1903.  Ad.  of  ac,  August  10th,  1904.— In  spur 
and  like  gears  where  motion  is  transmitted  from  one  shaft  or 
part  to  another  by  means  of  spur  or  like  gear  wheels  mounted 
thereon  difficulty  has  hitherto  been  experienced  in  keeping  the 
teeth  in  proper  engagement  and  also  of  preventing  the  breakage 


Fio.  2. 

thereof  should  the  one  sliaft  get  out  of  alignment  with  the 
other,  and  it  is  the  object  of  this  invention  to  provide  a  means 
whereby  the  above-mentioned  defects  are  obviated  and  the 
skewing  of  either  shaft  or  part  carrying  the  gear  is  compensated 
for,  or  neutralised,  so  tliat  the  true  positions  of  the  gear  wheels 
with  regard  to  each  other  are  maintained.  To  this  end  the 
invention  consists  in  the  employment  of  a  spur  or  like  gear 
wheel  within  the  outer  rim  or  acting  part  of  which  are  parts 


bearing  upon  the  shaft  or  part  carrying  said  wheel  and  adapted 
to  have  an  universal  motion  which  will  compensate  for  difference 
in  alignment  of  the  shafts  or  parts  and  maintain  the  said  gears 
in  direct  engagement  witli  each  otlicr,  said  parts  providing  the 


Fio.  3. 

Specification  No.  21109,  of  1903. 

universal  motion  being  in  all  cases  self-contained  by  tlie  wlieel. 
Fig.  1  is  a  front  elevation  of  one  form  of  construction,  fig.  2  a 
vertical  section  thereof  on  line  A  A  of  fig.  1,  and  fig.  3  a 
horizontal  section  on  line  B  B  of  fig.  1. 

Stop  and  Straightway  Valves.  J.  P.  Ranoe  and  Templer 
AND  Range.  No.  21780,  of  9th  October,  1903.  Ad.  of  ac, 
August  10th,  1904. — This  invention  consists  of,  in  gate  valves  of 
the^type  wherein  the  valve  discs  are  forced  apart  by  wedge 
mechanism,    the   combination   with    such   wedge  mechanism 


Fio.  1  Fio.  2. 

Specification  No.  '21780,  of  1903. 

of  a  protecting  guide  or  guides  upon  the  back  of  each  valve 
disc,  the  guide  or  guides  on  one  valve  disc  being  adapted  to 
engage  with  or  rest  within  tlie  guide  or  guides  upon  the  back 
of  the  other  valve  disc. 

Water-tube  Boiler.  G.  H.  Barrfs.  No.  14G59,  of  29th  June, 
1904.    Ad.  of  ac,  August  10th,  1904.— This  invention  relates  to 


Specification  No.  146a9,  of  1904. 

the  provision  in  water-tube  boilers  of  a  transverse  settling  drum 
c(v<pected  with  tlie  steam  and  water  drums  and  witli  tlie  lower 
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end  of  the  banks  of  water  tubes  in  such  a  manner  that  the 
feed  water  nil  passes  from  the  steam  and  water  drums  through 
the  settling  drum  before  it  enters  the  water  tubes.  The 
settling  drum  has  one  side  flattened  to  serve  as  a  tube  head, 
with  braring  crown  bars  riveted  to  the  interior. 

Tramway  Points.  Wm.  Kneen.  No.  28462,  of  28th 
December,  1903.  Ad.  of  ac,  August  10th,  1904.— This  inven- 
tion relates  to  an  apparatus  for  the  automatic  operation 
of  points  or  switch  rails  on  tramways,  comprising  a 
lever  pivoted  iu  a  slotted  casing  embedded  in  the  track,  such 
lever  i>eing  free  to  move  in  a  vertical  plane  and  connected  by 
links  and  a  lever  to  the  switch  rail,  so  as  to  give  a  mechanical 


F.G. 

Sijccificatiou  No.  2S462,  of  190?. 

advantage,  the  arrangement  being  such  that  when  a  wheel  on 
the  tramcar  engages  the  lever  the  force  is  transmitted  to  the 
switch  rail  in  a  gradually  increasing  manner.  Fig.  1  is  a 
sectional  elevation,  fig.  2  a  plan  illustrating  the  track  levei- 
and  its  connection  to  the  switch  rail,  and  fig.  3  is  a  transverse 
section  taken  on  the  line  C  D  of  fig.  1. 

Automatic  Coupling  for  Railway  Cars.   ci.  Hunkks 

No.  14706,  of  Snth  .Tunc,  1904.  Ad.  of  ac,  August  10th,  1904.— 
This  invention  relates  to  an  autcmiatic  railway  coupling,  the 
combination  of  a  coupling  member  having  a  ball-shaped 
extremity,  with  a  draw  spring  connecting  tlie  said  extremity 
with  the  bottom  of  the  socket  and  tending  to  maintain  the  axis 


Specific ilioii  No.  UTCG,  of  1904 

of  the  coupling  member  in  a  horizontal  position  at  right 
angles  to  the  buffer  beam  substantially  as  described  and  for 
tlic  purpose  specified.  Fig.  1  is  an  axial  section  of  tlie  left  half 
of  the  coupling  open,  fig.  2  an  a^xial  section  of  the  correspond- 
ing right  half,  and  fig.  3  a  sectional  plan  of  the  two  halves  of 
the  coupling  when  iinited. 


Variable  Speed  Driving  Gear.  L.  Abdaham.  No.  14722, 
of  30th  June,  1904.  Ad.  of  ac,  August  10th,  1904.— Tliis 
invention  relates  to  driving  mechanism,  and  more  particularly 
to  driving  mechanism  used  in  automobiles,  and  has  for  its 
object  to  provide  a  simple  and  efficient  device  for  changing 
from  one  speed  to  another,  a  driving  mechanism  comprising  a 
main  shaft,  a  plurality  of  driving  members  mounted  on  said 


Vic.  1. 


Frc.  J. 

Specifioallou  No.  H7-2-2,  cf  1904. 

shaft,  one  of  said  members  being  fast  on  said  shaft  and  the 
other  being  mounted  to  slide  lengthwise  of  the  shaft,  an 
auxiliary  shaft,  a  plurality  of  driven  members  on  said  auxiliary 
shaft  adapted  to  engage  the  driving  members,  one  of  said 
driven  members  being  loose  relatively  to  the  auxiliary  shaft 
and  the  other  having  a  sliding  connection  therewith,  and  means 
for  moving  said  sliding  member  along  said  auxiliary  shaft. 


WORK  AND  WAGES. 


Lincoln. — Trade  in  this  district  may  be  described  as  fair. 
All  firms  are  working  full  time,  but  no  demand  for  labour ; 
the  prospects  for  the  autumn  and  winter  are  much  better 
than  many  districts.  Messrs.  Richardson  and  Company, 
Motor  Works,  have  opened  a  large  shop  in  High  Street, 
Lincoln.  An  attendanti  is  upon  the  premises  night  and  day 
for  the,  convenience  of  those  who  require  accessories. 

Glasgow. — There  is  little  to  add  to  the  last  statement 
sent.  The  unemployed  are  alwut  the  same  in  number ;  the 
orders  booked  being  small,  the  prospect  is  not  altogether 
briglit  for  the  coming  winter. 

Neath. — Trade  still  in  a.  depressed  state,  short  time  is 
worked  in  some  shops ;  depression  afi'ects  fitters  and  tnrners 
niiore  than  it  does  moiulders.  One  finn  lias  some  work  in 
the  shape  of  standards  for  electric  work  in  hand.  Collieries 
are  not  in  full  work  in  some  instances.  A  number  of  men 
are  under  notice  to  lea^'e,  with  the  object  of  reducing 
number  of  men.  Tinplate  and  •  copper  works  in  full 
work,  also  chemical  works. 
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OPENING  OF  HEYSHAM  HARBOUR. 


The  new  service  of  the  Midland  Eailway  Company  between 
Heysham  and  Belfast,  Dublin,  and  Londonderry  was  inau^i- 
rated  on  September  1st.  The  construction  of  the  new  harbour 
has  been  the  work  of  seven  years,  and  it  has  cost  two  millions 
sterling.  The  Company  has  counected  Morecambe  and 
Hoysham  by  means  of  a  new  line,  and  has  started  a  service  of 
motor  carriages.  There  was  no  formal  opening,  but  many 
officials  and  directors  of  the  Company  gathered  to  give  the 
new  venture  a  send-off. 

Heysham  Harbour  is  almost  alone  among  the  English  har- 
bours in  giving  immediate  access  to  deep  water.  The  moment 
the  steamers  have  crossed  the  mouth  they  are  in  forty  feet  of 
thj  sea.  At  all  states  of  the  tide  there  is  a  good  waterwaj' 
from  the  sea  through  the  Lune  Deeps,  known  as  Heysham  Lake. 
Thi.s  is  a  great  advantage,  for  the  steamers  can  go  full  speed 
ahead  at  once  without  threading  any  tortuous  passage,  as  is 
often  the  case.  The  plan  of  the  harbour  is  comparatively 
simple.  Two  great  breakwaters,  two  miles  apart  at  the  shore 
ends,  gradually  converge  until  at  the  mouth  they  are  only 
.300  ft.  apart.  Contained  within  the  breakwaters  is  a  space  of 
110  acres,  of  which  the  actual  area  of  water  occupies  about 
thirty-six.  On  the  south  side  is  the  large  quay,  and  alongside 
it  is  a  passenger  station,  into  which  the  special  boat  trains  will 
run.  Travellers  will  be  able  to  leave  the  train  and  reach  the 
boat  by  crossing  a  bridge  under  cover,  an^  the  less  active  may 
even  cross  by  an  electric  lift.  The  arrangements  for  the 
shipping  and  unshippin,g  of  goods  are  of  the  most  elaborate 
kind.  There  are  two  extensive  goods  sheds  where  the  steamers 
will  be  berthed.  There  is  a  large  fish  stage,  and  also  a 
stacking-ground  for  timber,  pig  iron,  and  other  goods,  with 
powerful  electric  cranes.  One  of  these  cranes  will  lift  50  tons. 
There  are  about  eight  miles  of  sidings.  On  the  north  side  of 
the  docks  arc  pens  and  paddocks  for  the  living  creatures  that 
will  come  over  here  from  the  fields  of  Ireland.  Specially  in- 
teresting are  the  enclosures  for  Irish  live  geese  brought  to  the 
English  markets.  These  poor  creatures  are  often  terribly  ill 
on  the  sea,  and  suffer  severely.  The  considerate  Company  has 
therefore  provided  pleasant  grazing  grounds  where  the-  storm- 
tossed  geese  may  recover  health  and  strength.  Accommodation 
of  the  most  modern  kind  has  been  made  at  Heysham  for  all 
sorts  of  traffic,  living  and  inanimate. 

Three  new  steamers  are  now  plying  on  the  new  route.  There 
is  a  daily  service  to  and  from  Belfast  and  to  and  from  Dublin, 
and  there  are  also  boats  on  Tuesdays  and  Fridays  to  and  from 
Londonderry.  During  the  summer  months  there  will  be  a  daily 
service  with  Douglas.  The  Belfast  boat  is  turbine-driven,  and 
all  the  boats  are  of  high-speed  capacity,  running  between  20 
and  22  knots.  The  boats  will  take  about  6J  hours  to  cross  to 
Belfast.  Of  course,  the  Company  is  running  special  boat 
trains  to  connect  with  the  new  service.  A  corridor  dining  train 
leaves  St.  Pancras  at  five  in  the  evening  and  runs  to  Heysham, 
taking  up  passengers  at  all  the  principal  towns  on  the  way. 
There  are  connections  from  Liverpool  and  Manchester.  The 
Midland  Eailway  now  owns  or  controls  over  350  miles  of  rail- 
road in  the  North  of  Ireland,  having  acquired  the  Belfast  and 
Northern  Counties  Eailway  and  the  Donegal  Eailway.  Owing 
to  this  fact  the  Company  is  able  to  control  largely  the  arrange^ 
ments  on  the  other  side.  The  boats  leave  Belfast  on  the  return 
journey  about  nine  in  the  morning,  and  on  reaching  Heysham 
a  breakfast  and  luncheon  boat  express  corridor  will  take  pas- 
sengers to  London. 


TRADE  CATALOGUES. 


Messrs.  the  Faiubanks  Company,  78,  City  Eoad,  London 
L.C.,  have  sent  us  a  circular  and  price  list  of  Fairbanks' 
barrows.  The  barrows  are  especially  strong  and  durable,  and 
ottered  at  a  very  reasonable  price. 


Am  CoMPEESsoEs  AND  VACUUM  PuMPs.— We  have  received 
from  Messrs.  W.  H.  iBailey  and  Company  Limited,  Albion 
Works,  Salford,  an  excellently-printed  catalogue  dealing  with 
the  compressor  aud  vacuum  pumps  which  they  are  now  makino- 
under  "  Koster's "  patent,  and  for  which  they  hold  a  licence 
tor  the  sole  rights  to  manufacture  in  the  United  Kingdom.  A 
very  explicit  and  fully-illustrated  description  of  the  patent 
positive  type  of  valve  gear,  which  make  these  compressors  so 
efhcient,  is  given.  In  the  early  portion  of  the  catalogue  there 
IS  given  a  li.st  of  some  of  the  uses  to  which  compressors  and 
vacinim  pumps  may  be  put;  this  is  followed  by  aT  description 
ot  the  machine,  and  further  on  there  are  a  few  uages  devoted 
to  the  subject  of  the  advantages  to  be  obtained  by  multiple 
compression.  Tables  are  given  showing  particulars  of  the 
standard  sizes,  and  several  illustrations  are  also  given  of  the 
arrangements  of  tlie  machines. 


LAUNCHES  AND  TRIAL  TRIPS. 


Abaris. — Messrs.  Bartram  and  Sons  launched  on  August 
12tli  at  the  Soutli  Dock,  Sunderland,  a  steel  screw  steamer, 
which  they  have  built  for  Mr.  J.  Sutcliffo  Pyman,  of  London. 
The  dimensions  are  330  ft.  by  48  ft.  by  24  ft.,  and.  the  vessel 
has  been  built  under  special  survey  for  the  highest  class  in 
Lloyd's  Eegistry.  The  engines  will  bo  supplied  by  Messrs. 
J.  Dickinson  and  Sons  Limited,  Monkwearmouth,  the  cylinders 
being  24  in.,  38  in.,  64  in.,  by  42in.  stroke,  with  extra  large 
boilers  working  at  180  lb.  pressure.  The  launch  took  place  in 
the  presence  of  a  large  company,  and  as  the  vessel  left  the  ways 
she  was  christened  Abaris. 

Dowgate. — Messrs.  Eichardson,  Duck,  and  Co.  launched 
on  August  16th  from  their  yard  a  steel  screw  steamer  of  the 
following  dimensions  :  Length  over  all  336  ft.,  breadth  extreme 
47  ft.,  depth  moulded  24  ft.  10  in.,  gross  tonnage  about  3,125 
tons,  dead-weight  capacity  about  5,300  tons.  This  vessel, 
which  has  been  built  to  the  order  of  Mr.  H.  W.  Dillon,  of 
London,  for  the  Dowgate  Steamship  Company  Limited,  will 
class  100  A 1  in  Lloyd's  Eegister.  The  engines,  by  Messrs. 
Blair  and  Company  Limited,  have  cylinders  23^  in.,  39  in.,  and 
64  in.,  by  42  in.  stroke,  steam  being  supplied  by  two  single- 
ended  boilers  having  a  working  pressure  of  1801b.  The  vessel 
was  named  the  Dowgate. 

Portsea. — ^Messrs.  the  Goole  Shipbuilding  and  Eepairing 
Company  Limited  launched  on  August  16th  from  their  Victoria 
Shipyard,  Goole,  a  screw  steamer  of  the  following  dimensions; 
143  ft.  between  perpendiculars  by  23  ft.  broad  by  10  ft.  6  in. 
moulded.  The  ship  will  be  fitted  with  compound  engines, 
having  cylinders  16  in.  and  34  in.  by  22  in.  stroke,  with  a  steel 
boiler  by  Nortli-East  Coast  makers.  She  will  take  Lloyd's 
highest  class,  and  has  been  built  to  the  order  of  Messrs.  McNeil, 
Hinde,  and  Co.,  of  Cardiff.  As  she  left  the  ways  the  steamer 
was  christened  Portsea. 

Silvia. — The  Clyde  Shipbuilding  and  Engineering  Company, 
Port-Glasgow,  launched  on  August  12th  a  steel  screw  steamer 
for  Messrs.  James  Neil  and  Company,  Glasgow.  The  vessel's 
dim.ensions  are:  Length,  289  ft. ;  breadth,  42  ft. ;  depth,  22  ft.; 
with,  a  dead  weight  of  3,600  tons  on  a  light  draught  of  water. 
The  vessel,  which  was  named  Silvia,  was  berthed  in  the 
buillers'  dock  to  be  fitted  by  the  builders  with  her  machinery, 
which  is  triple  expansion,  having  cylinders  21  in.,  35  in.,  57  in., 
and  36  in.  stroke,  with  a  working  pr-^ssure  of  160  lb.  per  square 
inch,  and  a  full  equipment  of  auxiliary  machinery  for  the 
rapid  handling  of  cargo. 

Dalmuir. — The  trial  trip  of  the  Corporation  sludge  steamer 
Dalmuir  took  place  on  August  11th.  In  every  way  the  trial 
was  a  successful  one,  the  vessel  steaming  12  knots,  and  thus 
exceeding  her  guaranteed  speed.  The  cargo,  which  was  carried 
in  four  tanks,  was  also  in  excess  of  contract.  Those  ignorant 
of  the  purposes  for  which  the  Dalmuir  was  built  would  not 
imagine  that  she  was  a  sewage  sludge  vessel,  so  complete  are 
the  arrangements  for  loading,  carrying,  and  discharging  her 
cargo.  She  is  a  handsome,  well-finished  steamer,  234  ft.  long, 
with  38  ft.  beam. 

Carpentaria. — On  August  20th  Messrs.  Sir  Eaylton  Dixon 
and  Company  Limited  launched  from  their  Cleveland  Dock- 
yards, Middlesbrough,  a  handsome  shelter-deck  steel  screw 
steamer  for  the  Gulf  Line  Limited,  London.  The  vessel  is 
450  ft.  long,  with  53  ft.  beam  and  40  ft.  7i  in.  depth,  and  has 
been  specially  designed  to  fulfil  the  requirements  of  the  owners' 
Australian,  African,  London  frozen  meat,  fruit,  butter,  and 
general  cargo  trades.  The  vessel  is  built  to  Lloyd's  100  Al  class, 
and  has  a  measurement  cargo  capacity  of  about  14,900  tons. 
The  engines  have  been  constructed  by  Messrs.  Eichardsons, 
Westgarth,  and  Company  Limited,  Middlesbrough,  and  of  the 
inverted  triple-expansion  type,  having  cylinders  32  in.,  53  in.. 
88  in.,  by  54  in.  stroke,  steam  being  supplied  by  four  single- 
ended  multitubular  boilers,  each  IGtt.  diameter  by  12ft.  long, 
1801b.  working  pressure. 

Juverna- — On  August  13th  the  speed  trials  were  run  of  the 
steamer  Juverna,  built  liy  Messrs.  the  Garston  Graving  Dock 
and  Shipbuilding  Company  Limited,  of  Liverpool,  for  Mr. 
Hugh  Flinn,  of  Liverijool.  This  little  vessel  has  been  specially 
built  for  her  owner  under  the  superintendence  and  survey  of 
Mr.  A.  J.  Maginnis,  of  Liverpool.  She  is  designed  as  a  fish 
carrier,  and  when  not  being  used  for  this  work  is  intended  for 
the  coast  carrying  trade.  The  vessel  is  of  the  well-decked  type, 
with  raised  forecastle  and  quarter  deck.  She  has  a  bridge  deck, 
with  wheel  house  and  above  flying  bridge.  The  vessel  is 
136  ft.  by  23  ft.  by  10  ft.  9  in.  moulded,  and  is  designed  for 
a  loaded  draught  of  10  ft.  She  was  built  under  Lloyd's  special 
survey.  Her  coefficient  of  displacement  is  '72.  She  was  fully 
laden,  and  the  mean  speed  attained  on  the  Garelocli  was  10'66 
knots,  being  fully  half  a  knot  in  e.xcess  of  the  contract.  After- 
wards two  runs  were  made  on  the  distance  between  the  Cloch 
and  the  Cumbrae  in  very  rough  weather,  and  under  these  con- 
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ditions  the  vessel  with  ease  attained  a  speed  of  10  38  knots. 
The  result  was  considered  highly  satisfactory  by  all  those 
interested.  For  so  small  a  vessel  to  nin  continiioxisly  at  such 
a  high  speed  laden  is  somewhat  exceptional.  The  machinery 
department  was  supplied  by  Messrs.  M'Kie  and  Baxter,  Cop- 
laud  Works,  Govan,  and  consisted  of  a  set  of  their  standard 
triple-expansion  engines,  having  cylinders  13  in.,  20  in.,  and 
34  in.  by  24  in.,  working  at  1601b.  boiler  pressure.  Two 
powerful  steam  winches  for  loading  and  discharging  cargo  were 
fitted  by  Messrs.  Eodger,  of  Stockton.  Higginsons'  eteam 
steering  gear  and  M'Onie'e  steam  windlass  were  also  fitted. 
The  engines  -were  under  steam  for  six  hours  at  full  speed,  and 
worked  satisfactorily  and  with  great  smoothness. 

Ladykirk. — On  August  20th  there  was  launched  from  the 
yard  of  the  Northumberland  Shipbuilding  Company  Limited, 
Howdon-on-Tyne,  the  screw  steamer  Ladykirk,  built  to  the 
order  of  Mejssrs.  John  Cory  and  Sons  Limited,  Cardiff.  The 
vessel  is  the  seventh  built  for  the  above  firm,  and  is  constructed 
to  highest  class  at  Lloyd's.  Her  dimensions  are :  305  ft.  over 
all,  46  ft.  breadth  extreme,  and  21ft.  7^  in.  depth  moulded. 
The  machinery  will  l>e  supplied  by  Messrs.  Richardsons,  West- 
garth,  and  Company  Limited,  Sunderland,  with  cylinders  22  in., 
36  in.,  and  60  in.  by  39  in.  stroke,  and  two  large  steel  boilers 
14  ft.  6  in.  by  10ft.  6  in.  diameter,  with  a  working  pressure  of 
160  lb.  per  square  inch.  The  vessel  is  designed  to  carry  4,000 
tons  on  a  light  draught. 

Rose. — This  twin-screw  steam  tug  was  taken  out  for  trials 
at  sea  by  the  builders,  Messrs.  Hall,  Russell,  and  Company 
Limited,  of  Aberdeen,  on  August  23rd.  The  vessel  has  been 
built  for  the  service  of  the  Bombay  Harbour  Trust  under  their 
superintending  engineers.  Sir  John  Wolfe  Barry  and  Messrs. 
Barry  and  Leslie.  She  is  140  ft.  long,  26  ft.  beam,  and  14  ft. 
deep,  with  twin  engines  entirely  independent  of  each  other, 
having  cylinders  13Jin.,  22iin.,  and  36  in.  diameter,  by  25  in. 
stroke,  supplied  with  steam  at  160  1b.  pressure  by  two  powerful 
boilers,  with  an  auxiliary  boiler  for  harbour  use.  This  vessel 
has  many  special  fittings,  including  searchlight,  fire  and  salvage 
pumps  of  great  power,  fresh  water  accommodation  for  ships  in 
need,  and  is  capable  of  long  ocean  service,  having  large  bunker 
capacity.  Exhaustive  trials  were  made  of  a  most  satisfactory 
nature,  showing  great  economy  fully  loaded',  and  a  capability 
of  a  maximum  continuous  speed  of  12f  knots.  The  consulting 
engineers  have  been  assisted  in  inspection  by  Messrs.  Flannery, 
Bagga.llay,  and  Johnson,  of  London  and  Liverpool.  The 
steamer  proceeds  at  once  to'  Bombay  to  take  up  duty. 

Elastwood. —  Messrs.  William  Gray  and  Company  Limited 
launched  on  August  29th  the  steel  steamer  Eastwood  for  Messrs. 
George  Horsley  and  Son,  West  Hartlepool.  She  will  take  the 
highest  class  in  Lloyd's,  and  is  of  the  following  dimensions, 
viz.:  Length  over  all,  352  ft.;  breadth,  48ft.;  and  depth, 
27  ft.  4  in.,  with  long  bridge,  poop,  and  top-gallant  forecastle. 
Triple-expansion  engines  are  being  supplied  hj  the  Central 
Marine  Engine  Works  of  the  builders,  having  cylinders  24J  in., 
40  in.,  and  65  in.  diameter,  with  a  piston  stroke  of  42  in.,  and 
two  large  steel  boilers  for  a  working  pressure  of  180  lb.  per 
square  inch. 
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Communications  intended  for  insertion  should  he  written  on  one  side  of 
the  paper  only ;  and  if  accompanied  by  sketches,  these  should  be 
neatly  drawn,  and  forwarded  on  a  roll,  to  prevent  creasing.  We 
cannot  undertake  to  return  rejected  communications,  or  to  reply  to 
inquiries  by  letter.  In  all  cases  letters  must  be  accompanied  with 
the  name  and  address  of  the  writer. 

We  do  not  hold  ourselves  responsible  for  the  opinions  of  our  Corres- 
pondents. 


1842.  Indicated  Horse  Power  of  Compound  Engines.— Can  any 

reader  of  Practical  Engineer  advise  me  of  tables  which  give  fairly 
accurately  the  above,  provided  the  dimensions  of  engices  and 
boiler  pressure  are  known,  but  no  diagrams  available  ?  Or  can 
any  reader  advise  me  of  a  quick  method  of  calculating  I.H.P.  as 
above  ?  I  believe  there  is  an  instrument  like  a  slide  rule  for  single 
cylinders  ;  where  can  it  be  got  ? — Broads. 

1843.  Marburg  Pump. — I  should  be  very  pleased  if  any  reader 
could  give  me  any  information  explaining  the  action  of  the 
Marburg  pump,  made  by  E.  W.  Blibs  and  Co.,  Brooklyn,  New 
York,  U.S.A.  It  is  of  the  rotary  kind,  and  in  some  positions  the 
suction  and  discharge  passages  appear  to  be  connected. —  C.  P.  E. 

1844.  Flash  Boiler, — I  wish  to  make  a  flash  boiler,  to  be  fired  by  a 
Clarkson  paraffin  oil  burner,  to  provide  steam  for  a  twin- 
cylinder  engine  developing  about  4  I.H.P.  Will  any  reader 
be  good  enough  to  let  me  know  the  size  and  length  of  tube 
required  1  Details  :  Steam  saturated  at  5001b.  per  square  inch  ; 
superheated  to  about  7001b.  per  square  inch;  piston  area  each 
cylinder,  1-25  in.  ;  stroke  3  in.  ;  revolutions  600  per  minute. — E.  J. 


MISCELLANEA. 


Modern  Ironfoundry  Practice:  Errata. — Readers  will 
probably  have  noticed  that  the  values  of  the  abscissae  in  fig.  288, 
page  253,  should  bo  moved  one  division  to  the  right,  thus 
commencing  with  zero  at  the  left  hand. 

Commercial  Failures. — According  to  Kemp's  Mercantile 
Gazette,  the  number  of  failures  in  England  and  Wales  gazetted 
during  the  four  weeks  ending  Saturday,  August  27th,  was  327. 
The  number  in  the  con'esponding  four  weeks  of  last  year  was 
306,  showing  an  increase  of  21,  being  a  net  increase  in  1904,  to 
date,  of  186. 

The  North  German  liner  Kaiser  Wilhelm  II.,  which  arrived 
at  New  York  on  August  30th,  has  broken  her  own  Atlantic 
record  for  the  westward  passage.  She  accomplished  the  voyage 
in  5  days  12  hours  44  minutes,  which  beats  her  previous  record 
by  2  hours  26  minutes.  The  steamer  also  made  a  record  in 
the  number  of  passengers  carried,  the  total  number  landed  at 
New  York  being  936. 

One  of  the  largest  boat  orders  ever  placed  was  recently 
secured  by  the  Electric  Launch  Company,  Bayonne,  New 
Jersey,  on  competitive  tendering.  The  United  States  Navy 
Department  requires  120  electric  boats  for  the  use  of  the 
artillery  corps  in  operation  of  planting  submarine  mines  for 
harbour  defence.  This  fleet  will  be  capable  of  handling  500 
mines,  and  will  also  be  used  as  tenders  to  submarines. 

The  Iron  and  Steel  Institute:  Meeting  in  the  United 
States. — A  large  number  of  members  and  friends  have  arranged 
to  attend  at  the  American  meeting.  The  main  excursion  takes 
place  on  October  27th — ^New  York  to  Cleveland,  and  return. 
The  St.  Louis  excursion  covers  the  same  period.  The  two 
parties  separate  on  November  3rd  at  Pittsburg,  the  former  for 
Cleveland  and  the  latter  for  St.  Louis.  The  dinner  to  the 
Liege  Association  of  Engineers  takes  place  at  the  Hotel  Cecil 
on  September  13th,  1904. 

The  World's  Coal  Supply. — The  total  known  coal  produc- 
tion of  the  world,  exclusive  of  brown  coal  or  lignite,  is  now 
about  790  million  tons  (of  2,2401b.)  per  annum.  An  enormous 
increase  in  the  output  of  coal  in  the  United  States  last  year, 
as  compared  with  1902,  is  shown  by  the  Board  of  Trade  coal 
tables,  just  issued.  The  total  was,  in  round  figures,  321,000,000, 
against'  269,000,000,  while  the  output  of  the  other  principal 
coal-producing  countries  of  the  world  in  1903  is  given  as  follows: 
United  Kingdom,  230,334,000;  Germany,  116,638,000;  France, 
34,318,000;  Belgium,  23,912,000.  Among  these  also  there  was 
in  every  case  an  increase  on  the  previous  year,  but  only  of 
a  few  millions. 

The  conference  held  at  Chatham  last  month  by  the  Council 
of  Government  employees  continued  its  conference  on  August 
26  and  concluded!  it  on  August  27.  The  discussion  on  August 
26  on  the  use  in  the  royal  dockyards  of  pneumatic  machines  on 
iron  caulking,  riveting,  and  drilling,  brought  up  by  the  Devon- 
ijort  iron  caulkers,  showed  that  these  machines  were  most 
detrimental  to  the  men's  health  who  worked  them.  The  hear- 
ing was  destroyed  by  the  continual  noise,  and  the  eyes  became 
afi'ccted  by  the  heat  and  shale  getting  in  them.  'The  confer- 
ence resolved  "  That  the  matter  be  left  with  the  general  secre- 
tary to  direct  the  attention  of  the  Admiralty  to  the  bad  effects 
of  the  pneumatic  machines  upon  the  workmen  using  them, 
with  a  view  to  their  use  being  discontinued,  believing  that  it 
will  be  to  the  best  interests  of  the  service  and  workmen,  and  a 
paragraph  be  inserted  in  the  general  petition  to  the  Lords  of 
the  Admiralty."  Clauses  were  drawn  up  and  embodied  in  the 
lietition  to  the  Admiralty  dealing  with  the  following  items: 
To  ask  for  a  definition  of  "  confined  spaces,"  owing  to  the 
various  definitions  by  local  officials,  who  on  one  ship  will  pay 
for  work  as  in  confined  space,  whereas  similar  places  are  not 
recognised  on  another  ship;  to  ask  that  yard  boys,  after  these 
have  been  trained  with  riveters,  drillers,  and  caulkei-s,  be 
retained  on  such  work;  to  ask  that  labourers  on  steam  trials 
of  warships  be  paid  the  same  allowance  as  mechanics  for  hard 
Ij'ing — ^Is.  6d.,  as  against  Is. ;  to  ask  that  crane  drivers,  when 
working  with  gangs  on  piece  work,  and  now  only  paid  day 
rates  of  pay,  be  granted  an  extra  allowance  while  so  employed; 
to  ask  the  Admiralty  to  grant  an  inquiry  into  the  general 
utility  of  pneumatic  machines,  many  complaints  having  been 
made  as  to  the  physical  injury  and  disturbance  of  the  nervous 
system  resulting  to  workmen  using  them;  to  invite  the  atten- 
tion of  the  Admiralty  to  the  fact  that  a  number  of  hired  and 
established  skilled  labourers  have  not  received  any  increments, 
and  still  remain  on  the  minimum  rates  of  pay.  _  The 
council  resolved  to  petition  the  Lords  of  the  Admiralty 
against  the  cutting  of  prices  in  the  piece-work  rate  of  pay  to 
caulkers  in  the  dockyards.  It  was- stated  that  the  piece-work 
I   hands  ar^^  now  required  to  perform  certain  extras  gratuitously. 
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STEAM  COAL  FOR  COMMERCE  OR  WAR. 

A  VERY  stroug  effort  is  being  made  in  certain  influential 
direction.s  towards  working  up  an  agitation  that  would 
prevent  any  Welsh  steam  coal  being  used  upon  a  foreign 
vessel,  by  making  it  incumbent  upon  all  foreigners  who 
desire  to  purchase  it  to  pay  a  heavy  and  proliibitive  export 
tax  or  duty. 

It  is  agreed  that  our  collieries  are  a  national  asset,  and 
that  our  steam  coal  is  the  only  coal  at  present  available 
tliat  is  alike  smokeless  and  capable  of  being  burned  in 
ordinary  boiler  furnaces  and  firegrates.  It  is  seriously 
contended  by  the  excited  journalists  and  others  that  so- 
called  patriotism  must  be  considered  before  commerce,  and 
that  our  Welsh  coal  must  not  be  supplied  to  any  foreign 
nation,  as  such  would  be  equivalent  to  assisting  in  the 
armament  of  a  possible  enemy.  By  attempting  to  thus 
place  difficulties  even  in  our  enemies'  way  we  shall  far 
more  seriously  injure  and  handicap  ourselves  in  every 
other  direction. 

We  are  not  concerned  to  discuss  political  questions  in 
these  columns  unless  and  until  they  appear  to  us  to  affect 
engineering  interests,  but  when  we  find  that  our  coal  fields 
and  our  coal  industry  are  to  be  specially  earmarked  and 
declared  as  being  fit  for  particular  protection,  we  unhesi- 
tatingly proclaim  such  ideas  to  be  utterly  unpatriotic  and 
unreasonable,  and  such  as  must  tend  to  react  upon  and 
injure  all  those  home  steam  users  who  at  present  employ 
steam  coal,  seeing  that  they  will  be  called  upon  to  pay 
constantly  a  higher  price  for  their  fuel  in  order  to  prevent 
the  foreigner  having  any  benefit  from  its  use. 

If  the  exported  steam  coal  were  known  to  be  supplied 
solely  for  naval  purposes,  the  argmnent  for  restriction 
miglit  have  a  little  weight  in  times  of  panic,  but  when  it 
is  known  that  here  at  home  the  amount  of  steam  coal  used 
by  the  British  Admiralty  is  not  one-thirteenth  of  the  out- 
put of  the  twenty-four  collieries  on  the  Admiralty  list,  it 
will  be  seen  that  the  actual  amount  of  coal  used  for  naval 
as  attain st  commercial  pui-poses  is  but  a  very  small  propor- 
tion of  the  output. 

Naval  battles  are  not  likely  to  be  won  by  the  question 
of  more  or  less  smoke  in  the  future  any  more  than  they 
have  been  in  the  past,  and  it  would  be  just  as  reasonable 
;uid  patriotic  a  step  to  place  a  heavy  tax  upon  all  vessels, 
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engines,  and  other  niacluneiy  built  in  tliis  cuuntiy  for 
foreign  governnionts  as  to  require  that  no  Welsh  steam  coal 
shall  be  used  by  the  foreigner  unless  under  a  heavy  tax. 

Our  imperial  strength  has  not  been  built  up  upon  steam 
coal,  and  it  will  surelj^  not  now  be  seriously  lu'ged  that 
the  possession  of  collieries  of  steiiur  coal  has  become  an 
important  factor,  for  the  acceptance  of  this  argument 
implies  an  admission  that  we  require  special  privileges 
and  exclusive  national  powers  in  order  that  we  may  main- 
tain tlie  great  empire  that  somehow  or  other  we  have 
acquired  and  built  up  without  worrying  as  to  who  bought 
or  who  used  the  coal  we  raised  from  our  pits.  The  pride 
of  the  country  has  hitherto  been  that  the  whole  world  was 
our  market,  and  that  we  invited  trade  equally  and  freely 
with  any  and  every  nation. 

Some  fifty  years  since  a  cry  was  raised  that  English  oak 
was  to  be  preserved  for  the  use  of  our  navy,  and  oaks 
were  to  be  planted  for  that  purpose  alone,  but,  fortunately, 
engineering  science  came  to  the  confusion  of  those  poli- 
ticians and  tree-growing  patriots  by  bringing  into  the 
vessel  iron  and  steel  instead  of  timber.  It  is  just  possible, 
too,  that  science  may  yet  again  confound  the  clamouring 
coal  protectionist  by  showing  him  how  advantageously 
and  economically  liquid  fuel  can  be  consumed,  and  how, 
too,  steam  can  be  entirely  dispensed  with  by  the  internal- 
combustion  engine  being  employed ;  but  when  this  is  done 
we  may  rely  upon  the  future  faddist  to  suggest  a  huge 
corner  in  petroleum  or  liquid  fuel,  in  order  that  the  interests 
and  status  of  the  empire  may  be  maintained. 

SUPERHEATED  STEAM   FOR   MARINE  ENGINES. 

The  advantages  of  superheating  steam  before  use  in  a 
steam  engine  were  recognised  more  than  a  century  ago, 
although  we  have  not  much  information  about  the  early 
superheaters.  Trevethick,  however,  is  said  to  have  con- 
structed a  form  of  superheater  about  the  year  1811,  and 
to  have  claimed  great  economy  from  its  use. 

About  50'  years  ago,  superheating  was  tried  to  a 
considerable  extent  in  the  mercantile  marine.  In  1859, 
Mr.  John  Penn  read  an  important  paper  on  the  subject 
of  superheating  before  the  Institution  of  Mechanical 
Engineers,  in  which  he  spoke  highly  of  the  results  that  had 
been  obtained  by  the  use  of  superheated  steam.  Super- 
heaters of  Lamb  and  Summers'  were  fifted  in  the  P.  and  0. 
steamers  Alhambra,  Colombo,  Norman,  and  Ceylon  in 
1859,  and  Messrs.  R.  Napier  and  Sons  installed  two  super- 
heaters in  the  steamship  Oleg  in  1860.  The  Great  Eastern 
was  fitted  with  Boulton  and  Watt  superheaters.  In  the 
case  of  the  P.  and  0.  steamers  the  saving  in  coal  effected 
by  the  use  of  the  superheaters  averaged  about  25  or  30 
l)er  cent. 

•In  spite  of  the  increased  economy  obtained  by  the  use 
of  superheating,  this  went  out  of  fashion.  Probably  the 
cost  of  upkeep  of  some  of  the  superheaters  would  be 
considerable.  It  seems  strange,  however,  that  while 
marine  engineers  40  or  50  years  ago  did  so  much  pioneer 
work  in  connection  with  the  introduction  of  the  practice 
of  superheating,  marine  engineers  nowadays  should  be  so 
backward  in  adopting  the  practice.  Almost  all  new  steam 
power  stations  on  land  arc  now  being  provided  with  super- 


heaters, and  superheated  steam  is  being  successfully  used 
on  locomotives  and  motor  cars,  and  yet  the  number  of 
steamers  i)rovided  with  sui)erheating  apparatus  is  extremely 
small. 

The  report  of  tlie  Committee  on  Naval  Boilers  recently 
published  contains  the  statements  that  "  the  Diirr  boiler 
was  the  only  one  tried  by  the  connnittee  which  had  any 
arrangement  for  superheating,"  and  that  "  the  results 
obtained  were  not  sufficient  to  enable  the  committee  to 
express  any  opinion  as  to  the  value  of  superheating  as 
applied  to  naval  boilers."  It  is  unfortunate  that  the  members 
of  the  conmiittee  were  unable  to  express  an  opinion  on 
the  point,  as  a  commendation  by  them  would  have  gone 
a  long  way  towards  helping  to  introduce  superheating 
apparatus  into  steamships,  especially  those  now  being 
designed  or  built. 

It  has  been  proved  conclusively  by  repeated  tests  that 
superheating  pays.  The  only  open  questions  are  as  to  the 
best  form  of  superheater  and  method  of  filing,  what  degree 
of  superheating  it  is  advisable  to  adopt,  and  smaller  details 
of  working. 

But  it  is  not  only  the  economy  that  is  improved  by 
superheating.  As  less  superheated  than  saturated  steam 
is  required  for  a  given  I.H.P.,  less  weight  of  boilers  will 
suffice,  or  greater  power  in  steam  can  be  given  by  the 
same  weight  of  boilers ;  and  this  reduction  in  weight  of 
boilers  or  increase  of  power  for  a  given  weight  still  exists 
when  the  weight  of  the  superheaters  _  is  added  to  that  of 
the  boilers.  The  best  sizes  and  proportions  of  the  cylinders 
of  steam  engines  using  superheated  steam  does  not  yet 
seem  to  be  settled ;  but,  in  any  case,  the  total  weight  of 
the  engines  should  be  no  greater  for  the  same  power,  and 
in  many  tests  a  given  engine  has  developed  greater  power, 
combined  with  decidedly  greater  economy,  when  using  super- 
heated steam  than  it  could  when  using  saturated  steam. 

It  would  not  be  advisable  in  most  cases  to  allow  super- 
heated steam  at  a  very  high  temperature  to  enter  existing 
marine  engines,  but  most  of  the  advantages  due  to  the 
use  of  superheated  steam  could  be  obtained  for  such 
engines  by  giving  the  steam  a  moderate  amount  of  initial 
superheat  before  it  entered  the  higli-pressure  cylinder,  and 
again  superheating  it  before  it  entered  the  intermediate, 
and  possibly  also  the  low-pressure  cylinder.  The  super- 
heating between  cylinders  can  be  easily  accomplished  by 
passing  the  steam  through  vessels  heated  by  high-pressure 
superheated  steam  direct  from  the  main  superheater. 

With  steam  turbines,  which  are  now  rapidly  coming  into 
use  for  marine  work,  the  case  for  superheated  steam  is 
still  stronger.  It  is  easy  to  construct  a  turbine  to  stand 
steam  at  a  very  high  (for  steam  engines)  temperature, 
and  the  economy  by  using  such  steam  is  considerable  and 
is  well  known.  A  Parsons  turbine  requires  about  10  or 
12  per  cent  less  steam  when  this  is  superheated  100  deg. 
Fall.,  and  about  16  or  18  per  cent  less  when  superheated 
200  deg.  Fah. 

It  is  time  that  marine  engmeers  showed  more  enterprise 
and  less  conservatism  in  this  matter  of  superheating.  A 
failure  (if  it  was  a  failure)  40  or  50  years  ago  does  not 
necessarily  mean  a  failure  now.  Superior  materials  of 
construction  are  now  vobtainable,  and  more  knowledge  is 
at  hand  on  the  properties  of  superheated  steam  and  the 
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causes  which  act  to  increase  or  diminish  the  efficiency  of 
steam  engines.  It  is  true  that  a  perfect  superheater  has 
not  yet  been  devfsed,  and,  if  it  was,  we  should  probably 
not  know  for  certain  what  was  the  best  way  to  use  it ; 
but  sufficiently  good  apparatus  and  sufficient  knowledge 
and  skill  to  use  it  are  now  procurable  to  enable  beneficial 
i-esults  to  be  obtained,  and  no  further  time  should  be 
lost  in  taking  advantage  of  these. 


NOTES  ON  NEWS. 


Tenders  for  Cruisers'  Machinery. — ^The  Admiralty  have 
invited  a  large  number  of  engineering  firms  througliout  the 
country  to  send  in  tenders  for  the  construction  of  machinery 
for  the  three  armoured  cruisers  to  be  built  at  the  dock- 
yards under  this  year's  Naval  Progrannue.  The  vessels — 
which  will  be  built  at  Devonport,  Chatham,  and  Ports- 
mouth— are  to  be  known  as  the  Minotaur  cla.'S.  In  their 
design  they  mark  an  important  advance  on  the  Duke  of 
Edinburgh  type,  the  first  designed  for  the  navy  by  Mr. 
Watts  as  director  of  naval  construction.  They  will  be 
10  ft.  longer,  490  ft.  in  all,  approaching  again  the  500  ft. 
attained  in  tho  Powerful  and  Drake  classes.  This  is  the 
inaximmn  reached  by  warships,  as  length  is  regarded  always 
as  a  necessary  evil,  so  that  whenever  the  500  ft.  is 
approached  an  effort  is  put  forth  to  revert  to  shorter 
vessels,  because  they  can  be  more  easily  manoeuvred  in 
harbours  or  channels  of  restricted  area.  The  greater 
length,  too,  adds  to  the  size  of  the  target.  But,  apart 
altogether  from  the  injunction  laid  upon  the  naval  archi- 
tect to  carry  increasing  loads  on  lessening  draught,  necessi- 
tating, as  it  does,  increased  length  of  beam,  there  is  the 
fact  that  length  is  a  factor  conducive  to  speed.  For  these 
reasons  (says  the  Glasgow  Herald)  our  warships,  like  our 
high-speed  merchant  vessels,  have  been  steadily  increasing 
in  length.  The  new  ships  differ  in  the  strength  of  their 
armament.  They  will  carry  eight  9  2  in.  guns  instead  of 
six,  as  in  the  Duke  of  Edinburgh  class ;  a  con'esponding 
reduction  being  made  in  the  secondaiy  batteiy.  All  of  the 
boilers,  too,  will  be  of  the  water-tube  type,  revei'ting  to 
Admiralty  practice,  and  conforming  with  the  later  view  of 
the  Boiler  Committee  The  engines  will  be  of  the  four- 
cylinder  triple-expansion  tyjje,  and  a  speed  of  221  knots 
is  anticipated. 


]>RiTisH  Engines  for  New  York  Electric  Kailways. — 
We  understand  that  the  General  Electric  Company  of 
Schenectady,  New  York,  liave  placed  an  initial  order  with 
the  Wolseley  Tool  and  Motor  Company,  of  Birmingham, 
for  one  of  their  powerful  six-cylinder  petrol  engines,  to 
develop  at  normal  revolutions  140  brake  horse  power. 
Engines  of  this  type  are  adopted  in  the  electric  auto-cars 
recently  adopted  by  the  North-Eastern  Railway  Company, 
and  the  American  firm,  before  placing  their  order  in  Bir- 
mingham, conducted  a  series  of  exhaustive  trials  with  the 
North-Eastern  coaches  whilst  they  were  in  recent  daily 
service  between  Scarborough  and  Filey.  The  engines  in 
the  North-Eastern  coaches  have  four  cylmders,  8|  in.  bore 
by  10  in.  stroke,  but  those  to  be  built  at  Birmingham  for 
America  will  have  six  cylinders,  with  a  9  in.  bore  and  10  in. 
stroke.  Should  the  trials  with  the  first  set  be  satisfactory, 
further  orders  will  be  placed  with  the  British  firm  for 
similar  engines  for  service  on  the  General  Electric  Com- 
pany's lines  in  New  York. 


German  Coal  and  Iron  :  New  Scheme  to  meet  Competi- 
tion.— One  of  the  most  remarkable  features  of  the  German 
iron  ore,  coal,  and  iron  and  steel  trades  at  the  present 
moment  is  the  system  of  consolidation  which  is  proceeding 
among  the  large  mines  and  works  in  difl!erent  parts  of  the 
country.    The  sole  object  of  the  amalgamations  which  are 


in  progress  or  contemplation  is  tiie  cheapening  of  the  cost 
of  production  and  the  securing  of  a  powerful  position  which 
will  render  tlie  combined  undertaking  capable  of  meeting, 
and  if  possilde  of  overthrowing,  the  competition  of  British 
and  American  works  in  tiie  endeavour  to  secure  industrial 
supremacy  in  the  markets  of  the  world.  With  the  existence 
of  the  great  Westphalian  Coal  Syndicate  tiie  necessity  for 
coal  owners  looking  to  other  branches  would  not"  appear 
to  be  so  great  as  m  the  case  of  the  mming  and  iron  and 
steel  works,  but  they  are  being  stimulated  to  action  in  this 
respect  by  the  attempt  of  the  Prussian  Government  to 
acquire  possession  of  the  coal  mines  of  the  Hibernia  Com- 
•  pany,  a)id  perfiaps  of  other  concerns.  In  the  circum- 
stances set  forth,  it  is  not  surprising  to  find  that  the  spirit 
of  concentration  in  interested  circles  is  spreading  both  in 
Westphalia  and  Upper  Silesia,  if  not  in  otiier  districts. 
The  first  to  take  action  is  the  great  Gelsenkirchen  Colliery 
Company,  which  has  an  annual  output  of  six  million  tons 
of  coal  and  coke,  and  which  is  increasing  its  share  capital 
to  £6,250,000  for  the  purpose  of  absorbing  the  Harpen 
Mining  Company  and  the  Aix-la-Chapelle  Iron  and  Steel- 
works Company  of  Rothe  Erde.  This  event  marks  an 
important  departure,  inasmuch  as  the  coal  companies  have 
not  hitherto  absorbed  iron  and  steel  works.  Other  cases 
are  the  German  Luxemburg  Mining  Company,  the  Rhenish 
Mining  and  Ironworks  Company  of  Duisburg,  the  share- 
holders of  which  have  just  resolved  to  purchase  the  Ober- 
bilk  Sheet  Rolling  Mills,  and  to  expend  £50,000  on  the 
erection  of  works  for  the  production  of  Siemens-Martin 
steel.  A  fourth  scheme  is  the  reported  intention  of  the 
Eicli  Steel  Works,  the  Dudelington  Stejl  Works,  and  the 
Burbach  Steel  Works  to  acquire  coal  mines  in  Westphalia  ; 
while  the  Harpen  Mining  Company  is  credited  with  the 
determination  to  take  over  the  Aumetz  Friede  Ironworks 
in  LoiTaine  and  the  Fentoch  Glast  Guinea  plant.  The 
two  latter  were  originally  Belgian  promotions  ;  but  they 
are  now  practically  under  German  ownership.  In  addition 
to  these,  the  Upper  Silesian  Railway  Supply  Company  has 
acquired  large  coalfields  from  Prince  Pless ;  while  an  amal- 
gamation of  the  Rhenish  Steel  Wo^rks  and  the  Bochum 
Cast  Steel  Company  is  reported  to  be  in  prospect.  The 
above  instances,  which  represent  examples  of  the  past  fort- 
night, show  the  course  of  affairs  in  Germany  at  the  present 

time.  —  

Motor  Boat  Possibilities. — ^Considerable  interest  will  be 
taken  in  the  trials  of  two  Admiralty  launches  which  are 
now  being  fitted  with  petrol  engines  for  experimental 
purposes — the  one  by  Thornycroft  and  the  other  by  the 
Hornsby  fu'in,  both  of  whom  have  taken  a  large  part  in 
the  development  of  this  type  of  internal-combustion  motor. 
Gieat  speeds  have  been  got  with  boats  of  limited  length, 
and  a  high  degree  of  reliability  and  economy  have  been 
realised;  18  ft.  boats  have  made  over  five  knots  at  a  cost 
for  fuel  of  a  third  of  a  penny  per  mile,  a  35  ft.  boat  travelled 
at  13|  knots  for  3|d.  per  mile,  and  a  craft  of  intermediate 
size,  22  ft.  long,  made  6 1  knots  for  an  expenditure  in  oil 
fuel  of  about  f d.  per  mile.  On  the  score  of  safety  petrol 
is  not  favoured.  It  is  too  explosive,  and  the  aim  is  now 
to  get  a  liquid  full  of  safe  flasli  point  for  internal  combus- 
tion engines.  The  importance  of  this  is  recognised  in 
France,  where  the  petrol  motor  is  popular,  and  its  danger 
not  always  so  fully  appreciated  as  it  is  in  this  country. 
Prizes  are  offered  for  motors  of  this  type  using  petroleum 
and  other  safe  oils,  because  the  view  is  taken  at  the  Ministry 
of  Marine  that  a  small  oil-motor  boat  of  high  speed,  used 
as  a  torpedo  boat,  has  great  potentialities.  A  small  craft 
of  great  speed,  offering  an  insignificant  target  to  the 
ei;emy's  aim,  with  two  or  .  three  courageous  men,  can  be 
carried  on  warships,  and  may  be  used  in  various  ways 
with  the  minimum  of  risk,  because  involving  small  loss  to 
life  or  to  material  in  the  event  of  failure.  The  difficulty 
is  that  the  sea  is  not  always  calm,  so  that  the  field  of 
action  is  limited. 
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AIR  COMPRESSORS  AND  BLOWING  ENGINES. 

By  C.  H.  Innes,  M.A. 

{Continued  from  page  263.) 

17.  Delivery  Valves  constructed  hij  the  Gutelioffnungshiitte, 
Ober/iausen  a.  d.  Ruhr. — Fig.  35  is  one  of  the  delivery 
valves  for  a  500  horse  power  blast-furnace  blowing  engine. 


which  is  held  down  by  a  spiral  spring,  and  the  valve  itself  is 
closing  the  delivery  passages  by  its  larger  piston,  whose 
diameter  is  265  mm.,  or  10'45  in.  When  the  piston  returns 
the  valve  remains  in  the  position  shown,  because  the 
pressure  on  the  iuside  is  less  than  that  on  the  outside,  which 
comes  on  the  under  side  of  the  piston  through  the  small 
holes  in  the  valve  box.    When,  however,  the  piston  returns 


FlQ.  35. 


Fia. 


A  portion  of  the  piston  is  shown  at  the  end  of  the  stroke, 
and  the  valve  is  closed.  An  indiarubber  cushion,  fixed  to 
the  piston,  is  pressing  the  valve  against  the  valve-box  cover. 


and;  the  pressure  again  rises,  the  difference  of  the  pressures 
on  the  inside  and  outside  of  |the  valve  acting  on  the  ring 
area,  whose  outer  diameter  is  265  mm.,  and  inner  180,  or 
7"1  in.,  forces  it  open  again  until  it  is  closed  by  the  piston 


Fig.  37. 

at  the  end  of  the  stroke.  The  stroke  of  this  valve  is  26  mm., 
or  1  -02  in.  Bessemer  blowing  engines  are  fitted  with  similar 
valves. 

18.  Blast-furnace  Blowing  Engine  Cylinder,  constructed 
hy  the  Guiehofnungshiitte.— Figs.  36,  37,  and  38  show 
a  blowing-cylinder  cover,  whose  diameter  is  1,300  mm. 
(51-2  in.),  and  stroke  750  mm.  (29-5  in.)  Fig.  36  is  a  side 
elevation,  fig.  37  an  end  elevation  looking  from  the  inside, 
and  on  the  right  a  sectional  elevation  through  the  axis,  but 
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passing  through  the  centre  of  one  of  the  upper  valve  seats. 
Fig.  38,  on  the  left-hand  side  of  the  upper  view,  is  a  sectional 
elevation  by  a  plane  perpendicular  to  the  axis  of  the  cylinder 


valve.  The  other  cover  differs  in  nothing  of  importance 
from  this. 

A.  discharge  valve  is  shown  in  fig.  39,  and  has  a  diameter 
of  160  mm.  (6-3  in.).  The  action  of  this  valve  is  the  same 
as  that  shown  in  fig.  35,  the  piston  closing  it  at  the  end  of 


Fio.  40 


Fio.  41. 


FiG.  42. 


Fio.  38. 


and  passing  through  the  axis  of  the  Corliss  suction-valve 
chest.    The  right  half  of  the  upper  view  is  an  outside  eleva- 


the  stroke.    The  general  thickness  of  the  cover  is  35  mm. 
(1-38  in.),  of  the  top  and  bottom  flanges  40  mm.  (1-58  in. 
and 

40, 


and  of  the  flange  connecting  it  to  the  cylinder  45  mm. 
(1-77  in.),  while  that  of  the  end  is  55  mm.  (2-17  in.).  Figs. 
41,  and  42  show  the  cylinder,  whose   thickness  is 


Fig.  3i1. 


tion;  the  left  half  of  the  lower  view  is  a  sectional  plan 
through  the  axis  of  the  suctiwn-valve  chest,  and  the  right 
half  is  taken  through  the  centre  of  the  lowest  discharge 
* 


35  mm.,  aiid  that  of  tho  flange  45  mm. 
wrist-plate  bracket  is  shown  in  fig.  40. 

(To  he  continued.) 


The  facing  for  the 
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with  one  hand  and  placing  the  pin  in  the  brake  guard  with 
the  other.  Obviously  it  is  a  very  crude  method  of 
controlling  the  train,  besides  being  dangerous  to  the 
operator.  Further,  by  means  of  the  additional  leverage 
obtained  by  the  , brake  stick,  the  particular  brake  is  in 
most  cases  caused  to  control  an  unfair  proportion  of  the 
train,  at  the  expense  of  severely  stressing  the  brake  work 
and  the  wagon  generally.  S-o  great  is  the  habit  of  using 
the  brake  stick  among  the  train  men  that  better-desig-ned 
brakes  that  have  been  made  to  be  applied  (luite  sufficiently 
by  means  of  the  hand  alone  are  almost  invariably  treated  to 
a  further  application  of  the  brake  stick,  and  the  only 
satisfactory  substitute  for  the  whole  system  of  hand 
applied  and  controlled  brakes  on  goods  and  mineral 
vehicles  is  undoubtedly  in  the  adoption  of  the  continuous 
brake.    This  it  is  intended  to  deal  with  later. 

Resuming  the  description  of  the  brake  gear,  the  brake 
lever  transmits  its  j^ressure  througli  the  tumbler  shaft 


Fig.  70. 


THE   MODERN    RAILWAY   WAGON  AND 
THE   DETAIL   OF   ITS  DESIGN. 

(Continued  from  jntge  264.) 

By  George  Willans. 

Brake  Gear. — Each  wagon  must  be  fitted  wath  an 
effective  brake,  arranged  as  shown  by  fig.  70.  Wliat  is  known 
as  the  "  either-side "  brake  arrangements  will  be  treated 
separately  later.  There  should  be  two  cast-iron  brak-e 
blocks  applied  to  different  wheels,  as  shown  in  fig.  70,  the 
brake  being  applied  by  lifting  the  long  lever  off  its  rest 
and  pressing  it  downwards,  it  being  secured  in  any  desired 
position  by  means  of  a  pin  secured  to  the  brake  guard 
or  lever  by  a  short  chain,  being  passed  through  a  suitable 
hole  in  the  brake  guard.  In  some  cases  the  pin  and  chain 
system  is  dispensed  with,  and  the  rack  brake  guard  sub- 
stituted, the  brake  lever  having  a  tooth  formation  at  its 


extremity  shaped  so  as  to  engage  with  the  teeth  in  the 
rack.  Fig.  71  shows  a  pin  and  chain  brake  guard,  and 
fig.  72  a  rack  brake  guard.  In  order  to  apply  the  brake 
sufficiently  on  going  down  severe  inclines,  the  guards  and 
brakesmen  of  the  trains  are  provided  with  what  is  known 


.1 


■A 


Fig.  71. 


shown  by  fig.  73.  This  passes  through  two  V  hangers 
secured  to  the  solebar  of  the  wagon.  Fig.  74  illustrates 
the  V  hangers.  The  tumbler  shaft  is  provided  with  a 
square  to  suit  the  brake  lever  at  one  end,  the  other  end 
being  provided  with  the  levers  for  the  connection  of  the 


as  a  brake  stick,"  a  piece  of  wood  about  four  or  five 
feet  long  and  4  in.  square  at  one  end,  tapering  to  a  round 
handle  at  the  other  end.  These  brake  sticks  are  inserted 
under  the  solebar  of  the  wagon  and  the  top  of  the  brake 
lever,  the  brakesman  weighing  down  on  the  brake  stick 


Fig.  72. 


push  rods  to  the  brake  blocks,  the  extremities  of  these 
levers  being  at  an  angle  w-ith  the  tumbler  shaft,  such  that 
the  push  rod.  connecting  the  brake  gear  is  a  straight  rod. 
These  skew  ends  are  expensive  forgings.to  make,  cast  steel 
being  sometimes  substituted.    An  alternative  method  is  to 
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extend  the  overhang  sufficiently  to  enable  the  push  rod 
to  be  got  in  straight,  and  if  the  tum])Ier  shaft  is  a  fair 
fit  in  the  hangers,  no  difficulty  is  experienced  with  the 
design.  Although  the  skew  forged  tumbler  shaft  is  the 
standard  design,  and  as  such  is  adopted  by  the  wagon- 
building  companies  in  the  private  owners'  wagons  they 
build,  it  may  be  mentioned  that  the  majority  of  the 
railway  companies'  wagons  have  tumbler  shafts,  provided 
with  a  plain  end  for  the  levers,  up  to  about  1  in.  thick, 
the  push  rods  being  connected  in  the  ordinary  manner. 


Fig.  73. 

The  brake  push  rods  are  formed,  as  in  fig.  75,  of  2  J  in. 
by  |-  in.  fiat  iron,  bent  round  as  shown,  when  the  plain 
end  tumbler  shaft  referred  to  above  is  employed.  Wliere 
the  skew  wide-bossed  tumbler  is  used  two  separate  pieces 
are  usually  substituted. 

The  end  connecting  on  to  the  tumbler  shaft  is  provided 
with  a  series  of  zig-zag  adjusting  holes  to  take  up  the 
wear  of  the  brake  blocks.  In  some  cases,  where  the  push 
rods  are  of  greater  length  than  usual,  the  two  sides  are 
connected  together  by  a  h  in.  rivet  being  jiassed  through, 


Fio.  74. 

a  distance  piece  of  piping  being  inserted.  Usually  two 
such  tie  bolts  are  used,  spaced  equally  along  the  length  of 
the  push  rod. 

In  all  cases  where  there  is  a  liability  of  the  brake  work 
to  become  uncoupled  through  the  connecting  pins  working 
out,  or  shearing  in  service,  guard  irons  must  be  provided 
so  that  the  brake  work  cannot  drop  and  become  entangled 
in  the  running  gear,  or  perhaps  derail  the  train  or  vehicle. 
These  are  of  many  different  designs,  in  most  cases  con- 
si.«ting  of  l^in.  by  fin.  flat  iron  bent  in  a  loop  shape 


to  allow  the  push  rod  to  work  in  it,  and  secured  at  the 
end  to  some  fixed  portion  of  the  vehicle,  such  as  the 
solebar.    For  a  like  reason  all  split  pins  or  nuts  should 


Fio.  75. 


be  placed  so  as  to  face  outwards  on  the  wagon,  so  that 
they  may  be  readily  inspected  by  the  train  examiners 
and  noted  if  thej-  are  missing,  cut  off,  or  working  loose 
on  their  respective  pins. 

(To  he  continued.) 
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ing chapter  deals  with  the  hot-air  engine  in  its  manj'-  forms, 
whilst  Chapter  II.  treats  of  constant  pressure  engines  and 
gradual  combustion  turbines.  Chapter  III.  is  distinctly 
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It  is  cleai'ly  shown  that  a  banking  concern  is  really  only 
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THE    AIR  LIFT. 

The  ail'  lift  is  a  simple  arrangemeut  of  ])i])ing  whereby 
water  may  be  raised  by  means  of  compressed  air.  It 
depends  for  its  action  upon  the  difference  in  specific  gravity 
between  compressed  air  and  water;  and  to  some  extent 
upon  the  expansive  force  of  the  compressed  air.  No  valves 
are  employed  in  the  air  lift  except  to  regulate  the 
admission  of  the  air  to  the  waiter  pipe,  and  consequently 
there  are  no  parts  to  become  deranged  and  thus  interfere 
with  the  operation  of  the  pump.  The  air  lift  is  employed 
for  raising  water  and  other  liquids  from  comparatively 
small  as  w-ell  as  great  depths,  it  being  found  particularly 
economical  in  raising  water  from  deep  mines  and  bored 
wells.  It  is  applicable  to  any  place  where  water  is  to  be 
raised,  and  has  proved  highly  economical  where  compressed 
arr  has  been  used  for  other  purposes  previous  to  installing 
the  air  lift,  owing  principally  to  the  low  first  cost  of  the 
apparatus. 

The  air  lift  pump  consists  of  two  pipes,  the  water  pipe 
and  the  air  pipe,  the  latter  being  the  smaller  of  the  two. 
The  water  pipe  contains  a  tapped  hole  near  the  lower 
end,  into  which  the  air  pipe  is  screwed,  the  latter  in  some 
cases  being  extended  to  about  the  middle  of  the  Avater 


plete  apparatus.  It  will  be  seen  that  after  the  column  of 
water  has  once  become  divided  into  alternate  layers  of  air 
and  water,  the  air  admitted  at  the  bottom  does  not  have 
a  solid  colunm  of  water  to  sustain  or  balance;  consequently 
the  pressure  of  air  may  be  reduced  after  the  pump  begins 
to  work  properly,  and  the  volume  of  air'  thus  reduced 
accordingly,  which  lessens  the  work  of  the  compressor. 

The  pressure  of  air  required  to  operate  the  pump  after 
it  is  once  started  is  considerably  less  than  the  pressure  of 
water  due  to  the  head,  while  the  air  pressure  required  to 
start  the  pump  is  slightly  greater  than  the  water  pressure 
corresponding  to  the  head,  and  is  generally  equal  to  the 
water  pressure  per  square  inch  plus  5  lb.,  or  air  pressure 
=  0'433  X  H  +  5  where  H  is  the  head  or  height  in  feet  of 
the  column  of  water  in  the  water  pipe,  measured  from  the 
point  where  the  air  pipe  enters  the  water  pipe. 

The  successful  operation  of  the  air  lift  depends  princi- 
pally upon  two  things,  viz.,  the  ratio  of  depth  of  sub- 
mersion to  the  total  lift  and  the  ratio  of  the  area  of  the 
air  pipe  to  the  area  of  the  water  pipe.  The  best  efficiency, 
all  things  considered,  is  generally  obtained  when  the  ratio 
of  depth  of  submersion  to  total  lift  is  0  65  and  when  the 
ratio  of  the  area  of  air  to  water  pipe  is  about  0T6;  in 
other  words,  the  submerged  portion  of  the  w-ater  pipe 


1. — Different  Ai'rarigemeut  of  Air  and  Water  Pipes. 


Fio.  2.— Bubble  at  Orifice 
of  Air  Pipe. 


Fig.  3.— Bubbles  in 
Water  Pipe. 


pipe,  where  it  is  bent  at  right  angles,  so  as  to  direct  the 
air  jet  upward.  In  others  the  end  of  the  air  pipe  projects 
slightly  beyond  the  wall  of  the  water  pipe. 

There  are  several  arrangements  of  air  and  water  pipes, 
four  of  which  are  illustrated  in  fiig.  1. 

Air  being  admitted  or  forced  into  the  water  pipe,  a 
huge  bubble  is  formed  about  the  orifice  of  the  air  pipe, 
as  shown  in  fig.  2,  which  fills  the  pipe  and  forms  what 
may  be  called  a  piston  of  air.  The  pressure  of  the  air 
when  escaping  from  the  air  pijje  is  sufficient  to  slightly 
overbalance  the  weight  of  the  column  of  water  in  the  water 
pipe,  and  a  quantity  of  water  equal  to  the  volume  of  air 
admitted  flows  out  at  the  top. 

The  bubble  of  air  immediately  begins  to  rise  through 
the  water,  and  as  it  rises  it  continues  to  exjjand,  due  to 
the  constantly  decreasing  weight  of  the  column  of  water 
above  it.  The  expansion  of  the  air,  and  the  consequent 
increase  in  volume,  displaces  a  corresponding  volume  of 
water  at  the  top  until  finally  the  air  reaches  the  outlet, 
where  it  escapes,  carrying  a  quantity  of  water  in  the  form 
of  spray.  The  next  bubble  reaches  the  top  in  the  same 
manner,  and  raises  a  similar  quantity  of  water.  These  air 
bubbles  form  in  rapid  succession,  thus  dividing  the  column 
of  water  in  the  water  pipe  into  alternate  layers  of  air  and 
water,  each  bubble  or  piston  having  a  layer  of  water  above 
it,  as  shown  in  figs.  3  and  4,  the  latter  showing  the  com- 


'  should  represent  65  per  cent  of  the  total  length,  and  the 
area  of  the  air  pipe  should  be  16  per  cent  of  the  area  of 
the  water  pipe.    These  ratios  are  not  adhered  to  in  all 

1  cases,  and  apparently  without  affecting  the  efficiency  of  the; 
apparatus,  which  is  probably  due  to  differences  in  friction 
and  of  air  pressure,  temj^erature  of  water,  and  to  the 
condition  of  the  water  as  regards  purity.  Wlien  the  depth 
of  submersion  is  increased  beyond  about  85  per  cent  the 
pi'essure  must  be  raised,  and  the  consumption  of  air  and 
consequently  the  volume  of  free  air  required  per  cubic 
foot  of  water  raised  is  increased.  When  the  depth  of 
submersion  is  considerably  decreased  (that  is  below  65  per 
cent)  the  air  bubbles  or  pistons  of  air  form  irregularly  and 
are  of  varying  size,  many  working  up  through  the  water 
without  causing  a  proper  discharge  of  water,  so  that  the 
volume  of  air  required  per  cubic  foot  of  water  discharged 
is  again  increased.  The  more  economical  range,  therefore, 
when  considering  depths  of  submersion,  lies  between  55 
and  80  per  cent,  and  in  the  majority  of  cases  it  is  not 
necessary  to  exceed  these  values. 

The  depth  of  submersion  referred  to  is  the  average  depth 
measured  from  the  water  level  before  pumping,  and  when 
the  water  has  lowered  as  far  as  it  will  go. 

The  ratio  of  the  area  of  air  to  water  pipe  previously 
given,  viz.,  0'16,  should  be  adhered  to  regardless  of  the 

j.  arrangement  of  the  water  and  air  pipes,  as  shown  in  fig.  1. 
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The  air  pipe  should  be  so  proportioned  that  the  velocity 
of  the  air  will  not  exceed  4,000  ft.  per  minute.  When  the 
air  pipe  is  placed  inside  the  water  pipe  the  area  of  the 
air  pipe  may  first  be  determined ;  then  the  required  size 
of  the  water  pipe  may  be  found  by  means  of  the  formula, 

/p(>-2i  +  V 
J  '  0'7854 


diametei',  inches,  = 


in  which  p  and  P  =  the  actual  areas  in  square  inches  of 
tlie  air  and  water  pipes  respectively. 

The  various  water  levels  may  readily  be  indicated  and 
measured  by  means  of  a  float  and  stout  cord.  If  the  cord 
be  run  over  a  pulley  S'^iein.  in  diameter,  and  the  float 
be  lowered  from  the  level  of  the  ground,  the  depth  to  the 
water  level  in  feet  will  be  indicated  by  the  number  of 
revolutions  made  by  the  wheel  while  the  float  is  descending. 
By  counting  the  revolutions  as  the  water  level  is  lowered 
by  the  pump,  the  difference  in  levels  may  be  similarly 
obtained. 

Wien  the  depth  ol  submersion  at  starting  is  considerably 
greater  than  that  previously  referred  to,  viz.,  85  per  cent 
of  the  total  height  of  pump,  the  air  pipe  should  enter  the 
water  pipe  from  30  in.  to  36  in.  from  the  bottom  of  the 
water  pipe  to  facilitate  starting. 


IMll 


FiC.  i. — Complete  Air-lift  Pump. 

The  volume  of  air  required  to  raise  one  cubic  foot  of 
water  by  means  of  the  air  lift  varies  from  3'9  cubic  feet 
as  the  minimum  to  4'5  cubic  feet  as  the  maximum,  giving 
a  mean  of  4' 2  cubic  feet  of  free  air  per  cubic  foot  of  water. 
This,  however,  is  a  general  statement,  and  only  applies 
to  air  lifts  properly  proportioned,  and  working  under 
favourable  conditions.  The  volume  of  air  required  per 
minute  to  raise  a  given  volume  of  water  in  the  same 
length  of  time  may  be  found  by  means  of  the  formula, 

cubic  feet  air  =  - z*^-?-- 
16-824 

in  which  L  =  the  lift  in  feet  above  surface  of  water,  C 
the  number  of  cubic  feet  of  water  to  be  raised  per  minute. 

Transporting  the  symbols  in  the  foregoing  formula,  we 
have  for  the  capacity  of  the  aLr  lift  expressed  in  cubic 
feet  per  minute, 

,  .       ^     .         16-824  A 
cubic  feet  water  =  


and  for  the  lift  corresponding  to  a  given  discharge  and 
the  aproximato  volume  of  air  we  have 


lift  in  feet  = 


16-824  A 
C 


A  —  the  number  of  cubic  feet  of  free  air  per  minute. 


Fig.  5.  —Two-stage  Air  Lift. 

The  efficiency  of  the  air  lift,  as  previously  stated,  varies 
with  the  ratio  of  depth  of  submersion  to  total  lift,  the 
efficiency  generally  increasing  with  increased  submersion 


Fig.  8,— a  number  of  Short  Lifts. 


up  to  approximately  85  per  cent  of  the  total  lift,  while 
the  efficiency  decreases  slowly  below  65  per  cent  until  the 
submersion  reaches  about  55  per  cent  of  the  total  lift. 
The  capacity  in  cubic  feet  per  minute  for  varying  depths 
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of  submersion  between  these  limits  may  be  found  by  nieans 
of  til©  formula, 

,.   „  ,      8-24  AD 

cubic  leet  =  — —5-  - 
L" 

in  which  D  =  the  depth  of  submersion  in  feet. 

It  is  not  practicable  under  ordinary  conditions  to 
attempt  to  raise  water  by  means  of  the  air  lift  to  heights 
exceeding  180  ft.  to  200  ft.  above  the  lowest  water  level, 
nor  to  attempt  to  carry  the  discharge  pipe  horizontally 
to  a  greater  distance  than  700  ft.  or  800  ft.  When  greater 
horizontal  distances  must  be  covered  by  the  discharge,  it 
is  better  to  carry  the  pipe  on  an  incline  from  the  well  or 
reservoir  to  the  point  of  discharge. 

When  it  becomes  necessary  to  raise  water  to  heights 
exceeding,  say,  175  ft.  or  180  ft.  above  the  level  in  the  well 
or  reservoir,  it  will  be  found  more  economical,  all  things 
considered,  to  put  in  a  second  lift  pump  something  on  the 
plan  of  fig.  5,  and  where  the  air  lift  is  to  be  employed  in 
shallow  reservoirs  or  shafts  a  number  of  short  lifts 
arranged  similarly  to  that  shown  in  fig.  6  may  be  employed. 


Fin.  7.— Wheeler  System  uf  Air  Lift. 

In  the  latter  case  each  lift  should  l)e  correctly  proportioned 
with  reference  to  submersion  and  the  lift  above  the  water 
level. 

Wlien  sufficient  depth  of  submersion  cannot  be  obtained 
to  properly  operate  the  air  lift,  the  apparatus  or  pump 
illustrated  in  fig.  7  can  be  used  to  good  advantage.  This 
arrangement  is  known  as  the  Wlieeler  system.  The  pump 
has  two  displacement  chambers  A,  which  work  alternately. 
The  air  is  used  at  a  lower  pressure  than  that  due  to  the 
head,  the  pressure  being  merely  sufficient  to  maintain  a 
certain  level  in  the  discharge  pipe,  as  for  instance  at  B, 
the  water  being  raised  the  remainder  of  the  distance  by 
the  air  lift.  A  jet  of  air  is  admitted  at  C,  the  principle 
of  operation  between  this  point  and  the  discharge  being 
identical  to  that  in  the  airlift. — The  Eugineer  {Cliicago). 


The  Charing  Cross  and  Strand  Campany  lias  just  added  to 
its  list  of  consumers  one  of  a  somewhat  unusual  character. 
H.M.S.  Buzzard,  which  is  now  moored  off  Temple  Pier  to 
serve  as  trainings  ship  for  London's  naval  volunteers,  lias  been 
fitted  with  electric  light,  and  arrangements  have  been  made 
with  the  Charing  Cross  and  Strand  Company  for  the  supply 
tif  current  by  a  submerged   cable  from  the  Embankment. 


THE   DISPOSAL   OF    INSTITUTIONAL  AND 
TRADE  WASTE.* 

Thk  disposal  of  the  waste  of  public  institutions  and  works  is 
at  tliis  time  engaging  considerable  attention.  To  some  extent 
this  may  be  attributed  to  the  widespread  adoption  of  refuse 
destructors  for  dealing  with  civic  waste,  the  excellent  results 
obtained  therewith,  and  their  far-reaching  educational  influence. 

The  disposal  of  institutional  and  trade  waste  where,  and  as 
produced,  is  not  a  new  departure.  For  many  years  past  a  large 
number  of  public  institutions,  and  also  some  few  factories  and 
works,  have  been  provided  with  furnaces  of  various  kinds  in 
which  the  refuse  has  been  burned,  but  in  the  main  the  results 
liave  been  unsatisfactory  and  disappointing. 

For  the  ijublic  institution  a  perfect  furnace  or  destractor 
is  demanded;  nuisance  of  any  kind  cannot  be  tolerated.  Within 
the  walls  of  the  institution  nothing  could  be  more  objectionable 
than  the  constant  escape  of  noxious  funics,  while  to  permit  such 
foul  gases  to  escape  and  travel  without  is  to  inflict  upon  rate- 
payers an  abominable  nuisance  which  cannot  under  any  circum- 
stances be  defended. 

The  very  unsatisfactory  results  obtained  even  within  recent 
years  has  led  those  responsible  for  the  design  and  management 
of  public  institutions  to  adopt  various  more  or  less  satisfactory 
alternative  methods  of  getting  rid  of  the  refuse. 

In  many  cases  it  has  been  buried,  and  this  method  of  disposal 
has  still  its  advocates;  there  is,  however,  a  constant  danger  as 
the  result  of  laxity  upon  the  part  of  those  entrusted  with  such 
an  unsavoury  task;  it  is  therefore  by  no  means  a  final  method  of 
disposal,  and  may  be  serious  in  its  consequences.  Further,  the 
buiying  of  refuse  in  any  quantity  demands  a  suitably  larg'e  tract 
of  land  which  is  only  obtainable  in  the  case  of  institutions 
favourably  situated. 

In  not  a  few  institutions  the  refuse  is  burned  in  the  boiler 
furnaces,  a  practice  which  cannot  be  too  strongly  condemned;  it 
is  filthy  and  imsatisfactory,  frequently  involving  the  storage  of 
highly  objectionable  waste  in  the  warm  atmosphere  of  the  boiler 
house,  to  the  discomfort  and  annoyance  of  those  employed 
therein. 

Such  material  can  only  be  fed  into  the  boiler  furnaces  at  a 
favourable  time,  and  this  frequently  involves  storage.  When  the 
demand  for  steam  is  heavy  it  is  unreasonable  to  expect  a  fireman 
to  choke  his  boiler  fires  with  poultices,  dressings,  bandages,  and 
general  hospital  waste  which  not  only  retard  combustion,  but  are 
a  fruitful  source  of  nuisance. 

If  the  waste  is  stored  until  the  demand  for  steam  is  light, 
nuisance  is  not  necessarily  prevented,  but  rather  aggravated,  as 
the  less  active  condition  of  the  fires  presents  such  conditions  as 
favour  the  discharge  of  noxious  gases  from  the  chimney  into  the 
surrounding  atmosphere. 

The  escape  of  evil-smelling  fumes  from  the  chimney  is  not 
the  only  trouble  which  is  experienced;  light  materials  such  as 
slightly  charred  wool  and  paper  are  frequently  discharged  from 
the  chimney  toj),  and  the  fireman  is  reprimanded  and  possibly 
discharged,  merely  for  doing  his  best  to  assist  the  authorities  to 
carry  out  a  filthy  and  unsatisfactory  system  of  disposal. 

The  perfecting  of  the  municipal  refuse  destructor  has  been 
of  educational  value,  inasmuch  as  it  has  led  not  a  few  medical 
men  and  sanitarians  to  look  for  a  satisfactory  small  destructor 
embodying  those  essential  principles  which  have  in  the  main  been 
responsible  for  the  evolution  of  the  municipal  refuse  destructor. 

The  early  destructor,  as  erected  for  institutional  purposes, 
was  but  little,  if  any,  better  than  its  larger  prototype;  low  tem- 
perature working  and  slow  combustion  were  outstanding  features 
with  both.  It  is  true  that  coke  was  burned  in  the  former,  btitthe 
furnace  was  so  designed  that  almost  as  much  difficulty  was  ex- 
perienced in  burning  the  coke  as  in  bxirning  the  refuse.  Any- 
thing like  a  reasonably  high  temperature  was  unknown,  obnoxious 
and  dangerous  waste  was  simply  "cooked,"  and  when  removed 
from  the  destructor  it  was  even  more  offensive  than  when  intro- 
duced. 

In  all  the  older  tyjjes  of  destructors  the  cremator  coke  fire  was 
arranged  at  the  front  of  the  cell,  the  refuse  being  charged  into 
the  cell  beyond  the  coke  fire,  to  which  may  be  attributed  not  a 
little  of  the  resultant  nuisance,  for  the  simjjle  reason  that  it 
was  often  impossible  to  maintain  a  vigorous  fire  at  the  front. 
Just  sufficient  heat  was  developed  to  stew  the  waste,  the  noxious 
gases  then  passing  away  to  the  chimney,  and  vitiating  the  sur- 
rounding atmosphere.  With  destructors  of  at  least  two  types  a 
second  coke  fire  was  provided  in  the  main  flue  near  to  the 
chimney,  but  great  difficulty  was  often  experienced  in  keeping 
this  fire  alive.  It  niaj'  be  inferred  that  this  second  coke  fire 
would  not  be  provided  if  the  main  coke  fire  was  satisfactory, 
and  there  could  be  no  more  frank  admission  of  weakness  and 
inefficiency  than  the  provision  of  two  coke  fires. 

Coke  is  a  slow  combustion  fuel,  and  can  only  be  burned  to 
advantage  in  a  well-designed  furnace;  it  is  an  expensive  fuel,  and 
apart  altogether  from  the  vital  question  of  high  temperature  com- 
bustion, there  are  economic  considerations  of  much  importance 

♦Paper  read  before  the  Royal  Iiistitiite  of  Public  Health,  July,  1004,  t)y  Mr.  W. 
F.  Goodrich,  .Associate. 


September  16,  1904] 


THE    PRACTICAL  ENGINEER. 


323 


which  we  shall  discuss  directly.  Unless  the  coke  is 
thoroughly  well  burned,  aud  a  high  temperature  reached  and 
maintained,  nuisance  is  inevitable.  As  the  result  of  careful 
observation,  I  am  led  to  say  that  in  destructors  of  the  older 
types,  either  jjrovided  with  one  or  two  coke  iires,  the  coke  was 
not  well  burned,  the  temperature  within  the  cell  was  low,  and 
nuisance  and  inevitable. 

Many  of  these  destructors  are  still  in  use,  and  complaints 
are  frequent,  but  in  the  case  of  not  a  few  hospitals  dependent 
upon  voluntai-y  contributions  the  destructor  has  to  be  endured 
year  after  year  until  funds  are  available  for  the  purpose  of  a 
modern  destructor.  In  addition  to  the  weak  features  of  the  older 
types  of  destructors  already  discussed,  there  are  other  points 
which  iu  a  paper  of  this  kind  can  only  be  briefly  reviewed;  it 
would,  however,  be  a  mistake  to  pass  over  the  same  in  silence, 
because  every  weak  point  has  been  a  soiirce  of  annoyance,  and 
the  modern  refuse  destructor  for  institutional  puqjoses  has  only 
been  designed  as  the  result  of  a  clear  appreciation  of  such  weak- 
ness and  inefficiency,  aud  the  contributory  causes  thereto. 

The  method  employed  for  the  charging  of  the  refuse  into  the 
cell  involved  far  too  much  trouble  and  conduced  to  nuisance,  an 
opening  being  provided  on  top  of  the  destructor,  often  covered 
with  a  loose  fitting  lid,  which  in  course  of  time  warped,  per- 
mitting noxious  fumes  to  escape  constantly.  Unless  the  des- 
tructor was  sunk  some  feet  below  ground  level  great  difficulty 
was  experienced  in  charging  the  refuse  into  the  cell,  and  the 
attendant  was  sorely  tempted  to  feed  the  refuse  in  at  the  most 
accessible  point — at  the  front,  on  top  of  the  main  coke  fire. 

Depending  entirely  upon  the  chimney  for  the  draught,  it  was 
essential  either  to  connect  the  destructor  to  the  large  chimney 
provided  for  the  steam  boilers,  or  to  erect  a  suitably  high 
chimney  elsewhere.  From  a  structural  point  of  view  the  des- 
tructor was  unsatisfactory,  being  too  shallow  for  the  work 
demanded,  and  so  designed  that  a  slow  combustion  fuel  such  as 
coke  could  not  be  advantageously  burned ;  the  bracing  and  tieing 
of  the  brickwork  was  weak,  and  with  a  constantly  varying  tem- 
perature repaii's  were  very  frequently  needed. 

Clearly  recognising  every  weakness  and  its  contributory  caiise, 
the  modern  institutional  refuse  destructor  was  designed,  embody- 
ing drastic  innovations  of  vital  importance  which  we  will  briefly 
review.  It  is  safe  to  say  that  in  no  branch  of  engineering  has 
there  been  such  a  rapid  evolution  iu  the  principles  and  design 
of  any  useful  appliance. 

Instead  of  low  temperature  and  slow  combustion  we  now  liave 
a  temperature  within  the  cell  and  coinbustion  chamber  of  2,000 
deg.  Fall,  which  can  be  readily  maintained.  Instead  of  slow 
combustion  or  distillation — aptly  termed  "  cooking  " — we  now 
have  rapid  and  vigorous  combustion  ;  the  residuum  from  a  charge 
of  refuse,  instead  of  being  more  offensive  than  the  refuse,  is  now 
removed  in  the  form  of  a  fused  and  vitreous  clinker,  devoid  of 
smell,  and  without  a  trace  of  organic  matter. 

The  adoptio'n  of  forced  draught,  which  alone  made  the  larger 
municipal  refuse  destructor  possible,  has  been  the  means  of 
effecting  this  desirable  improvement  in  the  smaller  destructor. 
Instead  of  being  entirely  dependent  upon  natural  draught,  which 
is  neither  suitable  for  the  combustion  of  refuse  or  coke,  the 
modem  institutional  refuse  destructor  is  now  provided  with 
artificial  or  forced  draught,  with  the  result  that  combustion  is  no 
longer  haphazard,  but  is  now  a  controllable  process,  entirely 
independent  of  natural  conditions.  A  large  or  prominent  chimney 
is  no  longer  necessary;  the  function  of  the  chimney  has  changed 
from  that  of  a  draught  producer  to  a  mere  outlet  for  the  now 
harmless  products  of  combustion,  only  a  gentle  suction  being 
required. 

From  an  aesthetic  point  of  view  much  is  gained  by  the  passing 
of  the  prominent  chimney;  it  may  now  be  screened  or  hidden, 
and  built  in  harmony  with  the  general  architecture.  With  the 
adoption  of  forced  draught  those  adverse  natural  atmospheric 
conditions  which  retard  combustion  are  no  longer  a  source  of 
trouble,  the  efficiency  of  the  destructor  is  constant,  and  is  not 
determined  by  atmospheric  conditions,  as  in  the  past. 

In  construction  the  small  destructor  is  in  every  respect  as 
substantial  as  its  larger  prototype;  the  temperature  being  well 
maintained,  the  structure  does  not  suffer,  and  repairs  are  reduced 
to  the  minimum.  The  arrangements  for  the  charging  of  the 
refuse  into  the  destructor  have  been  changed;  the  charging 
operation  is  now  as  simple  and  direct  as  possible,  and  handling  of 
the  material  is  entirely  avoided.  It  is  now  easy  to  charge  the 
refuse  into  the  proper  place,  and  very  difficult  to  put  it  anywhere 
else,  S5  that  satisfactory  working  of  the  destructor  is  auto- 
matically ensured. 

The  galvanised  pails  or  bins  are  brought  direct  from  the 
wards  and  kitchens,  and  the  contents  are  tipped  through  the 
charging  hopper  on  to  the  drying  hearth  immediately  in  front 
of  the  cell;  the  gases  as  distilled  come  into  immediate  contact 
with  the  incandescent  firebrick  walls  and  are  quickly  deodorised. 
Between  the  drying  hearth  and  the  cremator  fire  beyond,  a 
firebrick  arch  is  arraneed,  this  bein?  so  set  that  the  heat  stored 
therein  is  radiated  forward  on  to  the  contents  of  the'  drying 
hearth,  the  gases  as  distilled  strike  the  incandescent  arch,  and  are 
then  proiected  downwards  on  to  the  cremator  fire. 

The  whole  volume  of  gases  then  travel  through  a  sprc'ous 


combustion  chamber  behind,  this  being  arranged  between  the 
cremator  fire  and  the  main  flue.  The  cremator  fire  is  kept 
in  a  vigorous  condition  by  inoans  of  the  forced  draught  supplied 
under  pressure  beneath  the  fire-bars.  At  this  point  and  >)eyond 
in  the  combustion  chamber,  a  temperature  of  2,000  deg.  Fah.  is 
easily  maintained;  needless  to  add,  with  such  a  temperature, 
nuisance  of  any  kind  is  rendered  absolutely  impossible. 

Under  such  conditions  the  economy  in  working  is  very  marked ; 
instead  of  two  s^econdary  fires,  we  now  have  one  only,  and 
the  secondary  fuel  employed,  whether  it  be  coke,  coke  breeze,  or 
calorific  refuse  from  kitchen  or  house  fires,  is  now  thoroughly 
burned  and  the  maximum  heat  value  is  obtained  therefrom. 
Within  the  limits  of  a  short  paper  it  is  impossible  to  do  more 
than  briefly  discuss  tlie  most  important  features.  The  economic 
aspect  is  of  so  much  importance,  however,  that  I  may  perhaps 
be  permitted  to  quote  from  my  recent  work  on  this  subject: — * 

"  It  has  been  observed  that  with  destructors  of  the  early 
type  the  working  expenditure  for  secondary  fuel — i.e.,  coke — is 
high,  and  altogether  disproportionate  to  the  weight  of  refuse 
destroyed;  coke  is  a  slow-combustion  fuel,  and  to  get  the  best 
results  from  the  same  artificial  draught  is  demanded.  It  will  be 
obvioTis  that  under  certain  circumstances  coke  must  be  employed  as 
the  secondary  fuel ;  but  as  a  general  rule,  with  a  modern  destructor, 
coke  breeze  is  in  every  way  suitable  for  getting  up  and  main- 
taining the  requisite  temperature. 

"  Even  in  an  institution  where  steam  heating  is  provided,  and 
very  little  coal  apart  from  that  used  for  tha  steam  boilers  is  used, 
coke  breeze,  supplemented  by  the  cinder  and  ashpit  refuse  from 
the  boilers,  will  be  found  quite  suitable  as  a  secondary  fuel. 
In  other  institutions  where  a  considerable  quantity  of  coal  is 
used  for  heating  and  domestic  purposes  sufficient  cinder  and 
calorific  material  may  be  available  to  provide  the  necessary 
secondary  fuel. 

"  It  will  thus  be  seen  that  it  is  possible  to  operate  a  modern 
destructor  at  a  low  working  cost.  Indeed,  it  is  not  too  much  to 
say  that,  taking  into  account  the  reduced  cost  of  operation  alone, 
it  would  jjay  well  to  replace  every  destructor  of  the  old  type  with 
a  modern  destructor." 

(^To  be  continued.) 


TRADE  NOTES. 


The  Sheffield  Engineers  Limited,  Wellington  Street, 
Sheffield,  have  placed  on  the  market  a  patent  starting  apparatus 
suitable  for  large  or  small  gas  or  oil  engines. 


Mr.  Park,  late  of  Messrs.  the  Power  Pulley  Company,  Man- 
chester, has  joined  the  firm  of  Messrs.  David  Bridge  and 
Company,  engineers,  Castleton,  Manchester.  Since  Messrs. 
Bridge  built  their  new  works  at  Castleton  they  have  made  rapid 
strides  and  taken  on  many  specialties,  independent  to  their  well- 
known  Heywood  and  Bridge's  improved  patent  friction  clutches, 
gearing,  and  hauling  installations. 


The  Army  Council,  War  Office,  London,  S.W.,  have  placed 
a  contract  with  GeiTsel  and  Lauge,  Vulcan  Works,  72a,  St. 
Thomas'  Street,  Southwark,  S.E.,  for  38  Geipel's  patent  steam 
traps  to  be  fitted  at  the  Eoyal  Gunpowder  Factory,  Quinton 
Hill,  Waltham  Abbey.  This  is  the  seventh  repeat  order  they 
have  received  for  this  factory,  which  will  make  a  total  of  210 
Geipel  traps  fitted  there. 


The  Venetian  Air  Valve  Furnace  Bar  Company,  London, 
E.C.,  have  obtained  order  to  fit  their  patent  rocking  furnaces 
to  four  Babcock  and  Wilcox  water-tube  boilers  for  the  Stepney 
Borough  Council. 


Messrs.  Tinkers  Limited,  Daisy  Field  Boiler  Works,  Hyde, 
are  the  manufacturers  of  a  new  form  of  steam  superheater  con- 
structed of  Siemens-Martiu  mild  wrought-steel  boiler  plates 
and  mild  wrought-steel  weldless  tubes.  The  apparatus  differs 
from  other  types  in  the  sectional  character  of  the  headers  or 
top  boxes,  the  ends  of  the  tubes  being  fitted  into  four  separate 
headers,  each  free  to  expand  or  contract  independently. 


The  Sunderland  electric  engineer  (Mr.  J.  P.  C.  Snell)  has 
reported  to  the  electricity  and  lighting  committee  that  owing 
to  the  large  increase  in  tlie  demand  for  electrical  energy  it  will 
be  necessary  to  increase  the  power  at  the  Pallion  sub-station  by 
obtaining  an  additional  three-phase  machine  at  an  estimated  cost 
of  ^£3,000.  The  committee  will  reeommrnd  to  the  town  council 
that  this  work  be  carried  out. 


* "  Small  Destructors  for  InstitutioBal  and  Trade  Waste,"  by  W.  Francis 
Goodricli. 
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NEW  ROLLING  STOCK  ON 
AND  NORTH-WESTERN 


THE  LONDON 
RAILWAY. 


It  may  be  recalled  that  in  addressing  the  shareholders  of 
the  London  and  North-Western  Railway  Company  at  their 
last  half-yearly  meeting,  Lord  Stalbridge  (the  chairman 
of  the  directorate),  in  referring  to  the  all-important  question 


hundred  15-ton  wagons,  and  several  traders  are  experi- 
menting with  this  class  of  truck.  The  most  recent  develop- 
ment is  that  Messrs.  Cory  and  Sons,  the  large  coal 
merchants  of  London,  have  given  an  order  for  2,000  of 
these  15-ton  trucks.  To  further  the  experiment  we  have 
built  some  15-ton  trucks  ourselves,  and  lent  them  to 
traders  for  experimental  purposes,  and  these  are  now  being 


Fio.  l.-LOCO.   COAL  WAGON  ON  LONDON  AND  NORTH-WESTERN  RAILWAY.     TO  CARRY   20  TONS. 


FiQ.  2.— LOCO.   COAL  WAGON   WITH  STEEL  BODY   AND  FRAME.     TO  ^CARRY  20  TONS.     TARE,  8  Tons  1  Cwj.  3  Qrs. 
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Fig.  3. -TRAFFIC  COAL  WAGON,!  20  ft.  LONG.     TO  CARRY  1.5  TONS.     TARE,  7  Tons  11  Cwt. 


of  high-capacity  wagons  for  their  goods  and  mineral  traffic, 
said  that  "  we  have  met  with  a  great  many  difficulties  and 
a  good  deal  of  prejudice,  but  I  am  glad  to  say  that  these 
are  now  slowly  but  surely  being  overcome,  and  the  prospects 
are  certainly  more  encouraging  than  they  were  some  time 
ago.    A  few  of  the  colliery  proprietors  had  built  some  two 


uf^ed  in  various  places  to  demonstrate  to  the  traders  the 
advantages  to  them  to  be  derived  from  the  use  of  these 
larger  trucks."  We  are  enabled,  by  the  courtesy  of  Mr. 
H.  D.  Earl,  the  wagon  department  superintendent  of  the 
premier  British  railway,  to  reproduce  herewith  a  diagram 
drawing  of  the  new  type  of  15-ton-  wagon  referred  to  by 
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Lord  Stalbridge.  The  wagons  are  built  with  wooden  sides 
and  steel  under  frames,  and  have  the  following  dimensions  : 
Length  over  buffers,  23  ft. ;  length  outside,  20  ft. ;  width 
outside,  8  ft.  1  in.  The  inside  measurements  are  :  Length, 
10  ft.  6in. ;  width,  7  ft.  7|hi.;  dei^th,  4  ft.  3  in.  The 
wrsons  are  8  ft.  3  in.  from  the  rail  level,  whilst  the  distance 
from  the  rails  to  the  floor  of  the  wagon  is  4  ft.  2  in.,  and 
the  wheel  base  9  ft.  9  in.  Each  wagon  is  fitted  with  a  side 
door,  these  measuring  4  ft.  11  in.  by  3  ft.  l^in.,  whilst  the 
drop  plank  ovei'  the  door  measures  ll|-in.  by  4ft.  Sin. 

In  addition  to  the  15-ton  wagons  which  are  now  being 
brought  into  traffic,  the  London  and  North-Western  Rail- 
way Company  have  introduced  a  large  number  of  20-ton 
all-steel  wagons,  which  have  been  built  at  their  Crewe 
works,  and  are  used  for  the  conveyance  of  the  coal  required 
l)y  the  company's  locomotive  department.  These  wagons, 
a  diagram  of  which  we  are  also  enabled  to  give  herewith, 
are  21ft.  in  length  outside,  7  ft.  9  in.  in  width  outside, 
and  4  ft.  7  in.  in  depth,  the  inside  dimensions  being  20  ft. 
]  l  ^-  in.  by  7  ft.  8|  in.    The  wagons  are  8  ft.  5}  in.  in  height 


A  USEFUL  CENTRE  GRINDER. 

By  Emilb  Guarini. 

The  new  centre  grinder,  shown  on  the  accompanying  half- 
tone and  manufactured  by  tlie  Mueller  Machine  ^'ool  Com- 
pany, of  Cincinnati,  is  found  very  useful  for  liglit  circular 
grinding  by  placing  a  drum  overliead.  A  z'est  attachment, 
shown  in  cut,  is  furnished,  it  being  very  handy  for  sharjien- 
ing  saws,  small  twist  di'ilLs,  etc. 

The  three-jawed  universal  chuck  pulley  is  fastened  to 
the  nose  of  a  lathe  spindle  without  marring  same,  after 
which  the  bottom  slide  of  grinder  is  bolted  to  the  tool 
block  of  lathe.  In  order  to  grind  all  centres  at  a  60  deg. 
angle  the  upper  part  of  this  slide  has  a  bearing  at  an 
angle  of  30  deg.  to  the  line  of  lathe  spindle,  on  which  the 
second  slide  is  placed,  and  operated  backward  and  forward 
by  a  rack  and  pinion  through  means  of  a  lever.  The 
j  grinder  spindle  is  then  brought  to  a  line  with  the  tail- 
stock  centre,  and,  after  placing  the  two  round  belts  on 
their  grooved  pulleys,  the  grinder  is  ready. 


NEW  CENTRE  GRINDER,   MANUFACTURED  BY  THE   MUEIJ^EH  MACHINE  TOOL  CO.,  CIKCINXATI. 


from  rail  level,  and  are  24  ft.  in  length  over  the  buffers, 
with  a  wheel  base  of  12  ft.  The  wheels  are  3  ft.  in  diameter, 
and  the  journals  of  the  axles  are  10  in.  long  by  5  in.  dia- 
nieter.  The  bodies  are  composed  of  galvanised  steel  plates 
five  thirty-seconds  of  an  inch  thick  in  the  sides,  and  three- 
sixteenths  of  an  inch  thick  at  the  bottom.  The  frame  is 
n;ade  of  9  in.  by  4  in.  by  '/leths  steel  channel  bars,  stiffened 
by  1  in.  tmss  rods  extending  from  one  headstock  to  the 
otlier.  The  wagons  have  a  tare  varying  from  7  tons 
IBcwt.  to  8  tons  1  CAvt.  3qr.,  and  it  is  of  interest  to  note 
that,  in  respect  to  the  ratio  of  tare  to  gross  load,  the 
wagons  are  amongst  the  most  economical  wagons  in  service 
nil  any  British  railway. 


At  the  French  Ministry  of  Marine  much  attention  is  now 
concentrated  ou  plans  for  a  new  submarine,  which  will  have 
much  greater  speed  and  radius  of  action  than  any  existing 
suliiiiarine  with  a  new  accumulator.  It  is  expected  to  obtain 
1,000  H.P.,  which  will  give  the  vessel  a  speed  of  16  knots. 
With  such  increase  of  speed  the  offensive  power  of  the  sub- 
marine would  be  immensely  enlarged.  It  is  believed  the  new 
boat  will  bring  about  a  revolution  in  marine  construction. 


The  spindle  that  carries  the  emery  wheel  is  taper  ground, 
has  a  dust  cap,  also  provision  for  taking  up  wear.  It  will 
run  about  1,600  revolutions  when  the  lathe-spindle  speed 
is  250  revolutions,  and  since  the  two  spindles  are  parallel 
with  each  other,  no  twist  belts  are  necessarj\ 

This  centre  grinder  can  be  applied  to  a  lathe  in  less  than 
two  minutes,  thereby  enabling  the  operator  to  keep  his 
hardened  centres  in  perfect  condition  at  all  times. 


TRADE  CATALOGUES. 


Well-illtjsteated  catalogues  have  come  to  hand  from  the 
Cleveland  Crane  and  Car  Company,  Wickliffe,  Ohio,  of  their 
various  types  of  their  hand  power  and  electric  travelling  jib, 
post  and  car  cranes,  also  overhe^ad  tram  rails,  tackle,  and  the 
Armingtou  electric  hoist.  Tliis  firm  are  also  makers  of 
dumi^iug,  mining,  and  flat  cars  for  special  industrial  purposes. 

Me.  Horace  See,  1,  Broadway,  New  York,  sends  catalogue 
of  specialties  for  marine  purposes.    This  embodies  some  wcll- 
j    known  makes  of  engine  and  boiler  accessories,  ships'  compasses, 
j    time  pieces,  and  indicators.    The  See  hateh  cover,  Russell-See 
electric    recorder    for    log,   the  See    water-tube    boiler  aud 
j   evaporators,  and  ash  ejectors  are  specialties  dealt  wjth, 
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COMMITTEE    ON    NAVAL  BOILERS. 

Eeport  on  the  Trials  op  H.M.S.  Medusa  and  H.M.S. 
Medea. 

{Continued  from  payc  ..'SS.) 

Leakage  of  Tube  Ends  of  Yarrow  Boihrs.— The  Yarrow  boilers 
of  the  Medea  were  originally  fitted  with  straight  generating 
tubes  throughout;  no  trouble  was  experienced  with  these  tubes 
until  the  first  forced-draught  trial,  which  took  place  on  April 
23rd  and  2ith.  After  that  trial  signs  of  slight  leakage  of  the 
tube  ends  of  the  fire  rows  and  of  some  of  these  tubes  liaving 
■"crept"  in  the  tube  plates  were  noticed.  Tlie  same  thing  was 
also  noticed  after  the  trials  of  May  1st  and  8tli.  The  leakage 
was  from  a  few  tubes  in  each  boiler  and  principally  at  the  top 
ends,  and  was  not  constant,  but  ceased  and  re-commenced  at 
intervals.  In  only  a  few  cases  could  it  be  regarded  as  at  all 
serious.  Two  boilers,  Nos.  2  and  6,  had  been  fitted  with  pro- 
tecting bricks  under  the  steam  collector  after  the  trial  of  April 
23rd  and  24th;  in  No.  2  no  leak  was  recorded,  while  in  No.  6, 
in  which  two  of  the  bricks  had  fallen  down,  two  tubes  in  the 
vicinity  showed  signs  of  leaking. 

After  the  trial  of  May  8th  it  was  decided,  with  the  view  of 
overcoming  this  difficulty,  that  the  boilers  should  be  modified 
as  follows :  — 

Nos.  1  and  2  boilers  to  have  all  the  tubes  left  straight 
and  the  ends  of  tubes  thoroughly  re-rolled. 

Nos.  3,  4,  5,  and  6  boilers  to  have  the  two  fire  rows  of 
tubes  on  each  side  bent  in  place  to  a  curvature  of  about 
1^  in.  from  the  straight. 

Nos.  7  and  8  boilers  to  have  tlie  two  fire  rows  of  tubes 
on  each  side  removed  and  replaced  by  new  tubes  bent  to 
a  curvature  of  3  in.  from  the  straight. 

Also,  all  the  boilers  not  so  fitted  were  to  have  protecting 
bricks  fitted  under  the  steam  collectors. 
In  view  of  the  ship  being  required  to  take  part  in  the 
manoeuvres,  it  was  considered  desirable  on  the  completion  of 
this  work  to  carry  out  three  forced-draught  trials  with  the 
boilers  burning  401b.  of  coal  per  square  foot  of  firegrate.  Two 
trials  were  carried  out  with  the  four  after  boilers,  viz.,  an 
8  hours'  trial  on  June  23rd,  1903,  and  a  27  hours'  trial  on  June 
29th  and  30th,  1903.  The  four  forward  boilers  were  tested 
under  similar  conditions  for  8  hours  on  July  3rd,  1903.  The 
boilers  stood  these  tests  well.--  Ou  the  last  of  these  three  trials 
only  sufficient  records  were  taken  to  enable  the  committee  to 
know  that  the  requisite  amount  of  coal  was  being  burnt,  and 
the  results  of  this  trial  have,  therefore,  not  been  included  in 
the  tables. 

Tlie  vessel  afterwards  took  part  in  the  summer  manoeuvres, 
and  no  trouble  was  exi^erienced  with  the  tube  ends. 

After  the  Gibraltar  runs  the  slight  leakage  which  showed 
itself  was  of  no  importance. 

Using  Brackish  Feed  Water. — In  order  to  obtain  information 
as  to  the  behaviour  of  both  these  types  of  boiler  when  being 
fed  with  sea.  water  mixed  with  the  feed  water,  a  six  hours' 
trial  was  carried  out  with  each  ship.  On  both  occasions  there 
was  a  moderate  sea  increasing  to  rough,  so  that  the  tendency 
to  priming  on  the  part  of  tlie  boilers  was  accentuated  by 
the  motion  of  the  sliip.  The  method  of  obtaining  brackish 
feed  water  was  the  same  in  both  ships,  and  consisted  in  placing 
known  quantities  of  sea  water  in  each  of  the  main  engine 
measuring  tanks  before  admitting  the  water  from  the  hot-well 
pump  to  that  tank,  thus  ensuring  a  thorough  mixing  of  the 
sea  water  with  the  fresh  water.  At  the  commencement  of  the 
trials  the  water  in  the  boilers  was  fresh.  This  method  gave 
the  most  searching  test  as  to  the  behaviour  of  the  boilers  when 
fed  with  brackish  water,  as  a  boiler  will  prime  verv  readily 
when  the  density  of  the  water  in  it  is  being  altered  slightly 
from  fresh.  The  trial  was  carried  out  with  two  boilers  in  each 
ship.  In  the  Medea  the  density  of  the  water  in  the  boilers  at 
the  conclusion  of  the  trial  was  7  deg.  and  lOdeg.  respectively, 
where  10 deg.  represents  the  density  of  sea  water;  in  the 
Medusa  the  densities  were  respectively  i6  deg.  and  11  deg.  With 
the  Durr  boiler  it  was  found  that  a  considerable  quantity  of 
water  was  continuously  passing  over  from  the  boilers  to  the 
engines  intimately  mixed  with  the  steam,  the  iiiaximum  wetness 
in  the  steam,  as  recorded  by  the  calorimeter,  being  6  per  cent, 
but  no  trouble  was  experienced  in  the  engines  from  the  presence 
of  this  water.  With  the  Yarrow  boiler  tlic  water  appeared 
to  come  over  from  the  boilers  more  in  gulps,  the  maximum 
wetness,  ascertained  from  the  calorimeter,  beinsr  9'5  per  cent. 
In  this  case,  also,  no  trouble  was  experienced  with  the  engines 
from  the  presence  of  water  in  tlie  steam.  It  is  considei'ed  that 
these  two  experiments  show  that  no  damage  would  result  to 
the  engines  of  a  ship  fitted  witli  either  the  Yarrow  large-tube 
boilers  or  with  Diirr  boilers  if  the  condensers  leaked. 

[The  results  obtained  from  the  trials  are  summarised  in  the 
report  in  a  long '  series  of  tables  which  we  are  unable  to 
reproduce  in  the  space  at  our  disposal. 1 

Considering  the  trials  up  to  and  including  that  of  the 
Medusa  of  January  12th  and  13th,  1904— that  is  to  say,  omitting 


the  Gi)^';altar  runs  and  the  baffle  trials — it  was  found  that  the 
heating  surface  of  the  Yarrow  boilers  of  the  Medea  was  3  per 
cent  more  than  that  of  the  Diirr  boilers  of  the  Medusa  on 
corresijonding  trials,  the  heating  surface  being  taken  as  that 
of  the  tubes  only;  in  the  caso  of  the  latter  this  includes  the 
area  of  the  superheater  tubes. 

The  thermal  efficiency  of  the  Medea's  boilers  was  higher  than 
that  of  the  Medusa's  boilers  on  the  similar  trials,  and  the 
evaporation  per  pound  of  coal,  from  and  at  212  deg.  Fah., 
varied,  of  course,  in  a  similar  manner.  The  differences  were 
considerable  on  the  first  three  pairs  of  trials,  the  efficiencies 
of  the  Yarrow  boilers  on  these  three  trials  being  practically 
the  same,  viz.,  75"0  per  cent,  75'7  per  cent,  and  75'2  per  cent, 
while  the  efficiencies  of  the  Diirr  boiler  were  63  8  per  cent,  61'7 
per  cent,  and  60'3  per  cent.  The  efficiency  of  the  Yarrow 
boilers,  however,  fell  off  somewhat  when  they  were  being  forced, 
the  lowest  efficiency  recorded  on  a  forced-draught  trial  being  65'4 
per  cent.  The  efficiency  of  the  Diirr  boiler  did  not  fall  oif 
much  while  tlie  boiler  was  being  forced,  although  the  efficiencies 
recorded  on  January  12th  and  13tli,  1904,  and  on  the  trials 
of  furnace  gas  baffling,  were  low.  The  principal  cause  of  the 
low  efficiency  of  the  Diirr  boiler  was  the  high  temperature  of  the 
funnel  gases,  as  the  heat  carried  away  by  the  funnel  gases  was 
considerably  more  in  the  case  of  the  Medusa  than  in  the  case 
of  the  Medea ;  on  each  of  the  first  three  pairs  of  trials  it  was 
practically  double.  Even  on  the  trials  at  full  power  of  the 
engines,  when  the  efficiency  of  the  Yarrow  boiler  was  only  6.5'4 
per  cent,  the  heat  carried  away  by  the  funnel  gases,  in  the 
case  of  the  Medusa,  was  30  per  cent  greater  than  in  the  case 
of  the  Medea.  The  efficiency  of  the  Yarrovvf  boiler  in  the  various 
trials  ranged  from  75'7  per  cent  to  65"4  per  cent,  while  that  of 
the  Diirr  was  from  64"8  per  cent  to  .54  0  per  cent.  It  will  be 
noticed  tliat  the  lowest  efficiency  in  the  case  of  the  Yarrow 
was  liigher  than  the  highest  recorded  with  the  Diirr. 

The  temperature  of  the  funnel  gases  was,  as  already  men- 
tioned, liigher  with  the  Durr  boilers  than  with  the  Yarrow 
boilers  on  corresponding  trials.  The  uniformly  low  temperature 
with  the  Medea  was  remarkable,  and  indicates  that  the  bank 
of  nearly  vertical  tubes  closely  spaced  was  very  efficient  in 
utilising  the  heat  of  the  furnace  gases.  This  is  a  point  of 
importance,  as  a  considerable  portion  of  the  upkeer)  of  water- 
tube  boilers  will  be  connected  with  the  casings,  and  casings 
which  are  only  subjected  to  comparatively  low  temperatures 
will  require  less  upkeep  than  those  exposed  to  high 
temperatures. 

The  combustion  of  the  coal  seems  to  have  been  better  through- 
out with  the  Medea  than  with  the  Medusa,  with  a  resulting 
reduction  in  the  quantity  of  air  used  per  pound  of  coal.  The 
larger  amount  of  air  used  per  pound  of  coal  with  the  Diirr 
boiler  is  also  a  contributing  cause  to  its  low  efficiency.  This 
indicates  that  the  form  of  the  space  for  combustion  in  the 
Yarrow  boiler  is  more  efficient  than  the  form  of  the  combustion 
space  in  the  Diirr  type. 

The  mean  air  pressures  used  in  the  stokeholds  of  both  ships 
were  quite  moderate,  and  were  practically  the  same  in  the  two 
ships  on  similar  trials.  * 

The  mean  steam  pressure  in  the  boilers  by  gauge  did  not 
differ  much  on  corresponding  trials.  On  some  of  the  trials, 
however,  there  was  considerable  fluctuation  in  the  steam 
pressure,  this  being  more  noticeable  with  the  Medusa  than 
with  the  Medea.  In  several  cases  these  fluctuations  appear 
to  have  been  due  to  the  cleaning  of  the  fires.  On  the  trial  of 
the  Medusa  on  April  7th  and  8th,  1903,  an  endeavour  was  made 
to  obtain  steam  for  the  power  required  without  using  the  fans. 
This  proved  Impossible,  but  the  attempt  led  to  a  fall  of  pressure 
at  the  beginning  of  the  trial.  On  the  trial  of  January  12th 
and  13th,  1904,  the  bad  weather,  causing  much  motion  of  the 
ship,  was  probably  responsible  for  the  serious  fluctuations  of 
the  steam  pressure. 

As  it  had  been  originally  intended  tliat  with  a  pressure  of 
215  lb.  at  the  engines  7,500  horse  power  should  be  developed, 
and  that  there  should  be  a  drop  of  from  15  lb.  to  20  lb.  between 
the  boilers  and  the  engines,  the  boiler  safety  valves  were  set 
to  blow  at  235  lb.  On  the  trials  at  the  full  power  of  the 
eneines,  it  was  seen  that  7,500  liorse  power  could  only  be 
obtained  by  very  careful  management,  and  it  was  decided  to 
re-adjust  the  boiler  safety  valves  so  as  to  blow  at  2501b. 
There  was  no  difficulty  as  regards  the  machinery  in  doin?  this, 
as  the  boilers,  steam  pipes,  and  high-pressure  cylinder  had  been 
designed  for  250  lb.  pressure  and  tested  to  375  lb.  per  square 
inch. 

The  wetness  of  the  steam  of  tlie  Diirr  boiler  has  been  fully 
referred  to  above. 

The  steam  obtained  from  the  Yarrow  boilers  of  the  Medea  was 
practically  dry  on  every  trial,  the  maximum  wetness  recorded 
being  1'7  per  cent. 

The  heat  transmitted  per  square  foot  of  heating  surface  per 
liour  was  very  moderate,  its  maximum  amount  being  8,069 
B.T.U.  on  the  Medusa's  trial  of  October  23rd.  1903. 

The  coal  used  per  horse-power  hour  was  less  in  the  Medea 
tlian  in  the  Medusa  on  each  corresponding  trial,  although  at 
full  power  it  was  practically  the  same  for  both  ships.  Tlie 
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rauge  in  the  case  of  the  Medea  was  small,  irom  1'92  lb.  on  the 
5,000  horse-power  trial,  to  2  351b.  on  tlie  1,250  horse-power 
trial;  in  the  Medusa  the  mininiuni  was  2  061b.  on  the  full- 
power  trial  and  the  maximum  2  72  on  the  1,250  horse-power 
trial. 

The  loss  of  feed  water  due  to  leaks  in  boilers,  pipe  joints, 
eng-ine  stuffing  boxes,  etc.,  was  .small  throughout,  the  maximum 
being  4  6  tons  per  1,000  horse  power  per  24  hours  on  June  23rd, 
1903,  in  the  Medea,  but  the  average  loss  was  much  smaller. 
It  is  to  be  remembered  that  these  are  small  ships,  and  that 
the  length  of  the  steam  piping,  etc.,  is  short;  but  from  their 
experience  the  committee  are  satisfied  that  the  loss  will  bo 
small  in  the  largest  ships  fitted  with  these  types  of  boiler. 

The  Runs  op  the  Medea  and  Medusa  to  and  prom 
Gibraltar. 

This  section  of  the  trials  is  divided  into  two  parts,  viz.,  the 
outward  run  and  the  homeward  run.  For  the  outward  run  the 
ships  were  to  leave  Spithead  in  company,  and  work  up  to 
aibout  5,000  horse  power  with  seven  boilers  in  use,  the  eighth 
boiler  to  be  lit  up  at  the  expiration  of  about  30  hours  from 
the  start.  The  uower  was  to  be  maintained  until  all  the  coal 
in  the  ordinary  bunkers,  except  about  20  tons,  was  burnt  out, 
the  coal  in  the  reserve  bunkers  (about  60  tons)  not  being 
touched.  The  two  ships  were  to  keep  within  sight  of  each 
other,  but  alterations  of  speed  were  not  to  be  made  to  enable 
the  ships  to  keep  accurate  station.  If,  however,  it  became 
necessary  to  ease  down  the  engines  of  one  ship  on  account  of 
weather,  the  engines  of  the  other  ship  were  to  be  similarly 
eased;  but  if  the  engines  of  one  ship  had  to  be  eased  on 
account  of  defects,  the  other  ship  was  to  continue  its  run.  The 
trial  was  to  finish  at  Gibraltar.  The  homeward  run  was  to  be 
carried  out  by  each  of  the  vessels  proceeding  as  fast  as  possible 
to  Plymouth,  using  only  the  four  after  boilers,  the  coal  burnt 
in  each  ship  in  any  one  hour  not  to  e.xceed  84  cwt.,  equivalent 
to  33'1  lb.  per  square  foot  of  firegrate  per  hour  in  the  Medusa 
and  42  lb.  in  the  Medea. 

Eepresentatives  of  the  Boiler  Committee  embarked  in  the 
Medea  and  Medusa  at  Portsmouth  on  October  30th,  1903.  The 
ships  left  the  harbour  at  2-30  p.m.  on  the  same  day,  and  at 
once  started  working  up  to  5,000  horse  power. 

Both  ships  had  been  docked  before  starting,  so  that  their 
bottoms  were  clean;  the  boilers  were  also  clean,  and  all  the 
machinery  was  in  good  order. 

The  amount  of  coal  carried  by  the  Medea  when  leaving  Ports- 
month,  in  addition  to  that  in  her  reserve  bunkers,  was  380  tons, 
and  by  the  Medusa  362  tons,  the  difference  being  due  to  the 
fact  that  in  the  Medea  coal  shoots  and  pockets  had  been  filled, 
which  in  the  Medusa  had  been  left  empty.  The  coal  was 
ordinary  Admiralty  Welsh  coal  from  the  Portsmouth  stores, 
and  was  of  the  same  quality  for  both  vessels.  The  total 
reserve  feed  water  carried  in  each  ship  was  about  70  tons. 
The  evaporators  were  not  worked  during  the  run  out,  but  all 
the  make-up  feed  water  required  was  pumped  up  from  the 
reserve  feed  tanks  through  a  special  measuring  tank  on  deck, 
so  that  all  the  make-up  water  used  was  accurately  measured. 
In  both  ships  the  revolutions  of  the  engines  were  recorded 
hourly,  and  the  horse  powers,  pressures,  etc.,  every  two  hours 
on  both  the  outward  and  homeward  runs. 

It  will  be  convenient  to  deal  with  the  two  vessels  separately, 
taking  the  Medea  first.  By  4-30  p.m.  on  October  30th  the 
horse  power  developed  was  about  5,000,  and  the  trial  fairly 
started  from  this  'time,  the  revolutions  being  121  per  minute. 
Seven  boilers  only  were  in  use  during  the  early  part  of  the 
trial.  The  power  was  maintained  steadily  until  9-25  a.m.  on 
October  31st,  when  the  engines  were  eased  on  account  of  fog. 
At  12-30  p.m.  on  the  same  day  the  revolutions  were  increased 
to  121,  but  at  5-5  p.m.  the  engines  were  again  eased  for  about 
an  hour.  At  3-30  a.m.  on  November  1st  the  engines  were  eased 
down  for  fog,  but  the  revolutions  were  again  increased  at  8-55 
a.m.  on  the  same  day,  and  maintained  until  the  run  finished 
at  Gibraltar  at  11-30  p.m.  on  November  2nd,  79  hours  from 
the  time  of  beginning.  Tlie  coal  then  remaining  in  the 
bunkers,  except  that  in  the  reserve  bunkers,  was  afterwards 
weighed  out  and  found  to  bs  23  tons. 

The  sea.  was  moderate  in  the  channel  and  across  the  bay,  but 
from  the  morning  of  November  1st  the  weather  was  fine,  with 
a  smooth  sea. 

In  calculating  the  results,  the  period  of  14  hours  during  which 
the  engines  were  eased  down  has  been  omitted.  The  average 
horse  power  for  the  period  of  65  hours  was  5,143,  and  the  .total 
coal  burnt  during  the  same  time  was  301  tons,  being  at  the 
rate  of  2  02  lb.  per  horse-power  hour. 

The  loss  of  feed  water  was  moderate,  the  total  supplied  for 
make-up  during  the  run  from  Portsmouth  to  Gibraltar  being- 
28  3  tons,  or,  assuminor  the  loss  to  have  been  equally  distributed 
over  the  79  hours,  at  the  rate  of  168  tons  per  1,000  horse  power 
per  day.  * 

The  water  delivered  by  the  main  and  by  the  auxiliary  engines 
wa.s  measured  for  a  portion  of  each  day,  the  total  period  during 
which  water  measurements  were  obtained  being  29  hours.  The 


mean  horse  power  for  this  period  was  5,248,  and  the  water 
from  the  jnain  engines  amounted  to  15'73  lb.  pev  horse-power 
hour,  and  that  from  the  auxiliary  engines  to  1'61  lb.,  or  a  total 
of  17  34  lb.  per  horse-power  hour  from  the  main  and  auxiliary 
engines.  During  the  trial  of  April  15tli  and  16th,  1903,  when 
the  horse  power  developed  was  4,961  for  25  hours,  the  water 
delivered  from  the  main  engines  amounted  to  16  0  1b.  per  hor.se- 
power  hour,  a  t|unntity  which  is  very  close  to  that  recorded  on 
this  run. 

The  run  in  the  Medusa  was  similar  to  that  of  the  Medea,  the 
trial  starting  at  4-30  p.m.  on  October  30th,  and  being  interrupted 
by  fog  for  the  same  periods  as  recorded  above  for  the  Medea. 
In  order  that,  as  far  as  possible,  both  ships  should  burn  the 
same  f|uantity  of  coal  before  finishing  the  run,  the  Medusa 
continued  running  until  the  quantity  of  coal  left  in  the  bunkers, 
beside  that  in  the  reserve  bunkers,  amounted  to  about  5  tons 
only.  This  occurred  at  6-30  p.m.  on  November  2nd,  or  five 
hours  before  the  Medea  finished. 

The  mean  horse  power  throughout  the  trial  of  60  hours, 
excluding  the  14  hours  when  the  engines  were  eased  down  for 
fog,  amounted  to  5,037,  and  the  coal  burnt  was  301  tons,  or  at 
the  rate  of  2'23  lb.  per  horse-power  hour. 

The  feed  water  lost  during  the  run  amounted  to  27  8  tons, 
or,  making  the  same  assumption  as  in  the  case  of  the  Medea, 
at  the  rate  of  1'79  tons  per  1,000  horse  power  per  day. 

The  water  used  by  the  engines  was  meastired  for  a  total 
period  of  28  hours,  during  which  time  the  average  horse  power 
was  4,990  and  the  water  used  per  horse-power  hour  by  the  main 
eugines  was  14  741b.,  and  by  the  auxiliaries  l'69  1b.,  giving  a 
total  of  16'43  lb.  for  the  main  and  auxiliary  engines,  or  over 
5  per  cent  less  than  the  water  used  in  the  Medea.  The  water 
per  hor.sc-power  hour  delivered  from  the  main  engines  of  the 
Medusa  on  the  25  hours'  trial  at  5,133  horse  power  on  April 
7th  and  8th,  1903,  was  16  42  lb.,  and,  deducting  the  water  in 
the  steam,  the  steam  used  was  at  the  rate  of  16  00  1b.  These 
quantities  are  much  greater  than  that  recorded  on  this  run. 
This  is  probably  attributable  to  the  fact  that,  owing  to  the 
alteration  of  the  water  gauges  of  the  Medusa's  boilers,  the 
water  level  was  kept  lower  on  this  run  than  on  previous  trials, 
with  a  resulting  increase  in  the  dryness  of  the  steam  in  use, 
and  consequent  diminution  of  its  quantity. 

The  evaporation  from  and  at  212  deg.  Fall,  per  pound  of  coal 
in  the  case  of  the  Diirr  boilers  was  8  88  lb.,  while  in  the  case 
of  the  Yarrow  boilers  it  was  1002;  and  the  thermal 
efficiency  of  the  Diirr  boiler  was  59  2  r>er  cent,  while  that  of 
the  Yarrow  boiler  was  66  7  per  cent.  On  the  25  hours'  trials 
at  about  5,000  horse  power  in  April,  1903,  the  eflJciencies  were: 
Diirr,  60'3  per  cent:  Yarrow,  75  2  per  cent.  These  figures 
indicate  that  the  efficiency  of  the  Yarrow  boiler  fell  off  more  on 
this  long  trial  than  that  of  the  Diirr  did,  although  it  still 
remained  much  higher. 

The  engines  and  boilers  of  both  shins  worked  well  through- 
out the  run,  no  difficulty  being  experienced  in  either  case  in 
maintaining  the  horse  power  to  the  end.  The  mean  air 
pressure  in  the  stokeholds' of  both  ships  was  low. 

On  the  arrival  of  the  ships  at  Gibraltar  there  were  no  defects 
to  be  made  good,  the  only  work  to  be  done  consisting  of  coaling 
the  .ships  and  cleaning  the  external  parts  of  the  boilers.  Tliis 
had  been  completed  at  4-0  p.m.  on  November  5th,  and,  as  it 
was  considered  desirable  to  give  the  engine-room  stafif  a  rest 
before  starting  the  homeward  run,  the  vessels  left  Gibraltar 
Bay  at  7-0  a.m.  on  November  6th.  At  8-0  a.m.,  being  then  off 
Tarifa  Point,  the  two  ships  parted  company  and  proceeded 
independently,  the  Medusa  being  about  half  a  mile  ahead  of  the 
Medea.  The  two  ships  arrived  off  the  Eddystone  shortly  after 
midnight  on  November  8th-9th,  the  Medusa  then  leading  by 
about  five  minutes,  the  total  distance  of  1,032  miles  having 'been 
completed  in  64-1  hours  at  an  average  speed  of  161  knots.  For 
the  purposes  of  calculating  results,  the  trial  is  assumed  to  have 
finished  at  midnight,  and  thus  to  have  extended  over  64  hours. 

During  the  homeward  run  troubles  were  experienced  with 
the  fan  engines  of  the  Medea,  but,  with  this 'exception,  the 
machinery  and  boilers  in  both  ships  worked  well.  The  follow- 
ing shows  the  condition  of  afifairs'in  the  Medea  with  regard  to 
the  fan  engines  :  At  4-30  p.m.  on  November  6th  No.  6  fan  engine 
broke  down,  and  the  trial  was  continued  with  three  fans  only 
working  in  the  after  boiler  room  until  3-15  a.m.  on  the  7th, 
when  the  forward  stokehold  was  put  under  pressure,  the  four 
fans  in  it  being  started.  From  2-0  a.m.  on  the  7th  No.  8 
fan  engine  had  been  workino-  badlv,  and  at  3-45  a.m.  it  was 
stopped;  this  fan  was  re-started  at  7-0  a.m.  the  same  day  but 
broke  down  again  at  8-0  a.m.  At  10-15  a.m.  on  November  7th 
No.  6  fan  engine,  having  been  repaired,  was  re-started  No  7 
fan  eus-ine  broke  down  at  11-0  n'.m.  on  the  7th,  and  from  this 
time  until  2-15  p.m.  on  the  8th  the  boilers  were  worked  with  the 
fans  of  the- forward  boiler  room  and  the  two  forwa'-d  fans  in 
the  after  boiler  room.  At  2-15  p.m.  on  the  8th  No.  7  fan 
eno-iue.  having  been  repaired,  was  re-started,  and  at  11-30  p.m. 
on  the  8th  No.  5  fan  engine  broke  down.  In  the  Medusa  the  fan 
engines  were  carefully  nursed  and  none  of  them  broke  down 
During  the  time  the  Medea  was  working  with  six  fans  onW  the 
Medusa  increased  her  lead  to  abont  nine  miles;  but  after  No  7 
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fan  eng'iiie  of  tlie  Medea  liad  been  repaired  and  re-started  this 
distance  was  reduced  to  about  one  mile. 

The  average  Iiorse  powers  during  the  homeward  run  of  64 
hours  were:  Medea,  4,136;  Medusa,  4,347.  The  coal  consump- 
tion per  horse-power  hour  of  tlie  Medea  was  2'28  lb.,  while  that 
of  the  Medusa  was  2'151b. 

Water  measurements  were  taken  for  12  hours  on  each  of  the 
three  days  of  the  run.  Tlie  average  horse  power  of  the  Medea 
for  the  36  hours  during  which  water  measurements  were  taken 
was  4,227,  the  water  used  by  the  main  engines  per  horse-power 
hour  being  16'45  lb.,  and  by  the  auxiliary  engines  2  73  lb., 
q-iving  a  total  of  19'18  lb.  The  figures  for  the  Medusa  are : 
Average  horse  power,  4,396;  water  per  horse-power  hour  of  the 
main  engines,  14  65  lb. ;  and  of  the  auxiliary  engines,  1"79  lb., 
giving  a  total  of  19181b.  The  figures  for  the  Medusa  are: 
combined,  or  the  Medea  used  over  16  per  cent  more  than  the 
Medusa.  The  figures  show  also  tliat  the  Medusa  used  the 
same  water  per  horse-power  hour  on  both  the  outwaa'd  and  the 
homeward  runs. 

The  high  consumption  of  steam  in  the  case  of  the  Medea  was 
probably  caused  by  the  considerable  fluctuations  which  occurred 
in  the  steam  output  from  the  boilers,  these  being  brought  about 
partly  by  the  breakdown  of  the  fan  engines  and  partly  by  the 
method  of  cleaning  fires.  The  practice  adopted  was  to  clean 
out  the  furnace  of  one  boiler  thoroughly  every  two  hours,  and 
this  meant  that,  for  periods  varying  fi'om  25  minutes  to  45 
minutes  out  of  every  two  hours,  only  three  of  the  boilers  were 
generating  steam  for  the  engines.  After  the  furnaces  had 
been  coaled  again,  also,  some  teu  minutes  or  more  were  required 
before  the  boiler  was  yielding  its  proper  quantity  of  steam. 
In  these  circumstances,  when  fires  were  being  cleaned  the  steam 
pressure  in  the  boilers  fell  considerably,  and  at  times  was  not 
liigher  than  1401b.  As  the  throttle  valves  of  the  engines  were 
not  touched  during  these  periods  or  the  adjustments  of  the 
links  altered,  the  conditions  were  those  in  which  uneconomical 
working  of  the  engines  might  have  been  expected.  Somewhat 
similar  conditions  obtained  on  November  8th  imtil  the  third 
fan  engine  in  the  aftermost  firing  space  was  re-started  after 
repair.  Tlie  water  measurements  taken  on  November  6th, 
when  the  four  fans  in  the  after  boiler  room  were  working,  show 
that  the  water  consiimption  of  the  main  engines  was  the  same 
as  during  the  9utward  run,  but  those  taken  on  November  7th 
and  8th  show  a  large  increase.  Similarly  the  large 
expenditure  for  the  auxiliary  engines  was  dwe  to  six, 
and  at  times  seven,  fan  engines  being  at  work,  as  against 
four  in  the  Medusa,  most  of  tliose  at  work  in  the  Medea  working 
uneconomically  owing  to  both  the  boiler  compartments  being 
under  pressure,  thus  increasing  leakage  of  air. 

The  thermal  efficiency  of  the  Yarrow  boiler  for  the  homeward 
run  at  4,136  liorse  power  was  64'8  per  cent,  as  against 
efficiencies  of  66'3  and  69"5  per  cent  for  8  hours'  trials  of  May 
1st  and  June  23rd,  with  horse  powers  of  4,470  and  4,576.  The 
efficiency  of  the  Diirr  boilers  was  61"1  per  cent  with  4,347 
horse  power,  as  against  62  7  per  cent  for  the  trial  of  April  29th, 
1903,  with  4,355  horse  power. 

The  loss  of  feed  water  in  both  ships  was  small,  amounting  to 
1'86  tons  per  1,000  horse  power  per  day  in  the  Medusa  and  1'56 
tons  in  the  Medea. 

A  partial  examination  of  t-he'  firesides  of  the  boilers  was 
carried  out  by  the  committee  immediately  on  the  arrival  of  the 
ships  at  Devonport,  and  showed  that  the  boilers  of  the  Medusa 
had  a  large  amount  of  dirt  accumulated  between  the  tubes  at 
the  back  end,  and  that  the  firegrate  had  a  large  amount  of 
clinker  upon  it;  in  the  Medea's  boilers  the  scoria  on  the  tubes 
was  very  slight,  and  none  of  the  openings  between  the  tubes 
were  choked. 

Tlie  boilers  of  both  ships,  on  arrival  at  Gibraltar,  were 
examined  by  boiler-makers  from  Portsmouth  Dockyard,  and 
found  to  be  in  good  condition.  No  leakage  was  observed  in 
any  parts  of  the  boilers  of  the  Medea.  In  the  Medusa  all  the 
tubes  of  the  bottom  row  in  each  boiler  were  curved  upwards 
in  the  middle  by  amounts  varying  from  lin.  to  '/,r,  in.  Tliere 
were  no  signs  of  leakage  at  caps,  doors,  tubes,  etc.,  except  that 
in  No.  4  boiler  two  caps  and  one  hand-hole  door  showed  slight 
signs  of  leakage.  The  same  boiler-makers  also  examined  the 
boilers  after  the  arrival  of  the  ships  at  Devonport,  and  found 
them  to  be  in  good  condition.  In  the  Medea  a  few  tube  ends 
in  the  fire  rows  were  leaking  slightly,  and  in  the  Medusa  a  few 
hand-hole  doors  and  caps  were  also  leaking  slightly,  but  in 
neither  ship  was  the  leakage  of  any  importance. 

While  the  boilers  of  the  Medusa  were  being  cleaned  subse- 
quently by  the  ship's  staff  it  was  found  that  in  No.  5  boiler 
practically  all  the  generator  tubes  from  the  third  to  the  tenth 
horizontal  row  from  the  top  were  curved  downwards  in  the 
middle,  the  contrary  direction  to  the  usual  form  .of  bendin"?; 
the  maximum  bendiner  was  ^in.  No  obstruction  was  found  in 
any  of  the  tubes  so  bent,  and  although  the  engineer  officer  of 
the  Medusa  reported  a  slight  deposit  of  grease  on  the  insides 
of  the  tubes,  two,  which  were  removed  and  inspected  by  the 
committee,  were  ciuite  clean  internally.  As  the  tubes  showed 
signs  of  havine  been  overheated  in  the  middle  part  and  not  at 
the  end.  Messrs.  Diirr  were  asked  for  an  explanation;  they 


stated  that  the  bending  was  caused  by  shortness  of  water  in 
the  boiler.  The  engineer  olRcers  of  the  Medusa  are,  however, 
satisfied  that  the  water  gauges  did  not  at  any  time  indicate 
shortness  of  'water  in  the  boiler,  and  that  no  difficulty  was 
experienced  in  feeding  the  boiler.  This  view  of  the  matter 
is  confirmed  by  the  representative  of  the  committee,  who  was 
on  board  the  Medusa  during  tlie  run  from  Gibraltar  to 
Plymouth.  In  these  circumstances  the  committee  are  unable 
to  agree  with  the  statement  of  Messrs.  Diirr,  and  are  of  opinion 
that  the  maximum  safe  rate  of  evaporation  had  been  reached 
at  the  time  the  tubes  bent,  probably  through  the  forcing  of 
clean  fires  in  this  boiler  while  the  fires  of  other  boilers  were 
being  cleaned.  The  bent  tubes  wore  removed  from  the  boiler, 
straightened,  and  replaced. 

{To  be  continued.) 


THE  ECONOMICS  OF   POWER  ENGINES. 

By  Bernhard  A.  Sinn. 

The  various  means  for  oenerating  power  for  marine 
piu-po.ses  may  be  clas.sified  into  two  distinct  types  :  either 
by  means  of  latent  heat  stored  in  a  gas  or  vapour,  which, 
when  expanded,  will  give  up  this  heat,  or  by  buniing  a  gas 
in  a  closed  retort,  the  expansion  of  which,  due  to  the  heat 
of  combustion,  will  do  useful  work  by  the  emission  of  heat 
energy.  In  either  case  the  result  obtained  is  the  same, 
but  the  means  employed  vary  considerably,  and  cause  the 
adoption  of  different  types  of  mechanism.  In  the  former 
class  may  be  mentioned  steam  and^ hot-air  engines,  thermal 
engines,  alcohol  and  ammonia  machines.  In  the  latter 
class  are  the  various  types  of  explosive  engines — gas,  gaso- 
line, and  kerosene.  It  is  principally  with  this  latter  class 
of  engines  that  we  have  to  deal  at  present. 
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Fio.  1. 

In  the  explosive  engines  heat  is  supplied  in  the  form  of 
a  gas,  which,  when  properly  supplied  with  air,  forms  a 
mixture,  which,  when  ignited,  burns,  and  the  energy  thus 
supplied  is  converted  into  useful  work.  As  with  all  heat 
motors,  the  efficiency  of  the  same  is  intrinsically  low  owing 
to  the  unfortunate  fact  that  a  great  part  of  the  heat  is 
wasted,  due  to  the  present-day  means  employed  in  its 
utilisation ;  the  amount  lost  as  compared  with  the  perfect 
engine  varying  with  the  type  of  engine. 

Steam-engine  Efficiency. 

In  the  engines  employing  latent  energy,  such  as  vapour 
or  steam  engines,  the  heat  is  converted  directly  by  its 
giving  up  heat  energy  and  doing  useful  work. 

In  the  steam  engine,  the  graphic  illustration  below  shows 
the  distribution  of  the  total  energy  in  the  coal,  and  by 
comparison  with  a  similar  diagram  for  explosive  engines, 
readily  shows  the  large  wastes  of  the  former  as  compared 
t">  the  latter. 

The  energy  in  the  coal,  assuming  a  good  coal  containing 
14,500  British  thermal  units,  reduced  to  foot-pounds  energy 
would  be  11,281,000  foot-pounds  per  hour.  Of  this  energy 
there  is  given  to  the  steam  all  but  what  is  lost  in  radiation, 
incomplete  combustion,  and  stack  exhaust  of  the  boiler. 
Part  of  this  in  the  most  modern  plants  is  saved  by  means 
of  superheaters  and  air  re-heaters,  although  some  mechanical 
energy  is  used  to  obtain  this  result.  However,  figuring 
on  the  best  practice,  where  an  evaporation  of  12  lb.  of  steam 
per  pound  of  coal  has  been  obtained  ^at  2254b.  pressure 
from  feed  water  heated  by  the  exhaust  gases  to  about 
200  deg.  Fah.,  the  amount  of  energy  given  to  the  steam 
would  be  9,345,3.36  foot-pounds,  at  an  efficiency  of  83  per 
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cent  for  the  boiler.  This  result  is  about  as  good  as  has 
yet  been  obtained  in  actual  practice. 

The  various  wastes  of  boilers  of  good  marine  or  water- 
tube  tyi^e  may  be  shown  as  being  distributed  as  follows  : 

Energy  given  to  steam    83    per  ceut. 

Radiatidu  and  other  heat  losses    9'5  „ 

Incomplete  combustion   '7  „ 

Wastes  ill  flue,  including  heating  vapour 

in  air,  moisture  in  coal,  etc   6  8  ,, 

It  will  thus  be  seen  that  in  the  very  best  practice,  where 
every  possible  means  known  to  modern  sciences  are  employed 
for  the  reduction  of  heat  and  other  losses  with  refinements 
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that  only  pay  where  the  largest  power  is  employed,  the 
total  maximum  energy  that  could  be  given  to  an  engine 
would  be  83  per  cent  of  the  total  heat  energy  in  the  coal, 
provided  there  were  no  losses  in  the  conversion  of  heat 
energy  to  work  in  the  engine.  But  before  we  can  utilise 
this  steam  in  an  engine  we  must  carry  it  from  the  boiler 
to  the  engine.  This  process  is  always  attended  with  some 
loss,  depending,  of  course,  upon  the  length  of  piping 
between  the  engine  and  boiler,  and  the  methods  emjiloyed 
to  conserve  the  heat.  In  the  very  best  practice  there  is 
bound  to  be  a  loss  from  1  to  4  per  cent,  and  it  is  thus 
in;possible  to  derive  the  full  efficiency  of  the  heat  energy 
in  the  steam  even  were  there  no  losses  in  the  engine  itself. 

The  modern  steam  engine,  although  far  in  advance  of 
its  predecessors  of  fifty  years  ago,  is  still  the  most  wasteful 
form  of  heat  engine  known  to  engineers.  Steam  of  250  lb. 
piessure  has  a  temperature  of  400  deg.  Fah.,  which  would 
be  861  deg.  above  the  absolute  zero.  If  we  were  to  expand 
to  1  lb.  pressure  absolute,  and  condense  the  steam  into 
water  at  that  point,  we  would  still  be  throwing  away 
101  deg.  Fah.,  or  562  deg.  absolute.  This  clearly  shows 
that  with  high-pressure  steam,  and  were  there  absolutely 
no  losses  in  the  conversion  of  the  heat,  we  would  be  able 
to  use  only  34  per  cent  of  the  total  heat  in  the  steam.  In 
practice,  of  course,  an  expansion  to  1  lb.  absolute  for 
mechanical  reasons  is  impracticable,  and  26  in.  of  vacuum, 
or  about  2h  lb.  back  pressure,  is  as  good  as  can  be  obtained. 
Tliis  will  only  give  us  32  per  cent  efficiency,  provided  there 
were  absolutely  no  thermo-dynamic  losses.  The  efficiency 
of  a  steam  engine  depends,  of   course,   on  a  variety  of 
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things — mechanical,  physical,  and  chemical.  One  of  the 
princijaal  losses  of  heat  and  energy  is  due  to  condensation 
and  radiation.  This  latter  in  high-pressure  engines  has 
been  considerably  reduced  by  means  of  steam  jackets,  but 
still  a  loss  of  from  3  to  12  per  cent  of  the  useful  work, 
depending  upon  the  style  of  engine,  results  in  this  way. 
Tlie  loss  in  mechanical  efficiency  is,  of  course,  due  to  the 
construction  of  the  engine,  to  the  friction  of  the  various 
moving  parts,  and  the  friction  of  the  load,  which  vary 
from  3  to  25  per  cent,  depending  upon  the  construction 
and  condition  of  the  engine.  In  the  most  modern  engines 
of  the  marine  type  of  large  power,  90  per  cent  mechanical 
efliciency  would  be  considered  a  very  fine  result.  The 
next  loss  in  the  engine  is  due  to  leakages  of  steam,  clear- 


ances of  the  cylinders,  and  unequal  and  imperfect  exjian- 
sions.  These  causes,  all  taken  together,  make  a  total  loss 
in  efficiency  from  the  theoretical  of  from  40  to  60  per  cent. 
In  good  modern  design,  50  per  cent  is  very  good  practice. 
Thus  it  can  be  seen  that  the  total  amount  of  energy  given 
to  the  engine  in  the  very  best  practice  is  83  per  cent,  less 
2  per  cent  loss  in  transmission,  68  per  cent  loss  in  thermal 
efficiency,  reducing  the  amount  of  energy  available  to  26 
per  cent ;  45  per  cent  cylinder  and  other  waste  heat  losses, 
and  10  per  cent  loss  in  mechanical  efficiency,  reduce  in  the 
very  best  practice  in  large  plants  the  total  available 
energy  which  may  possibly  be  put  into  useful  work  as  12"8 
per  cent.  Of  course,  in  the  average  engine,  where  steam 
of  not  over  1001b.  is  used,  non-condensing,  the  total 
efficiency  would  hardly  exceed  8  per  cent.  Where  we  arc 
able  to  use  12'8  per  cent  of  the  actual  total  energy  in  the 
coal  in  useful  work  we  would  be  able  to  develop  a  horse 
power  on  li  lb.  of  coal  per  hour.  This  result,  under 
actual  running  conditions,  has  hardly  ever  been  obtained 
on  land,  and  very  rarely  in  the  largest  boats  at  sea.  The 
diagram  in  fig.  1  gives  a  graphic  illustration  of  the  heat 
losses  in  the  various  processes  through  which  the  coal  or 
energy  in  the  coal  is  transformed  to  useful  work  in  the 
steam  engine. 

Explosion  Engines. 
Let  us  now  investigate  the  qUBstion  of  the  heat  engine 
of  the  explosive  type.  We  may  operate  under  various 
conditions,  but  in  almost  all  cases  oil  of  some  kind  or  other, 
or  a  fixed  gas,  is  sprayed  or  pumped  into  the  cylinder  of 
the  engine,  where,  with  the  proper  supply  of  air  the  mixture 
is  bm-ned  and  the  energy  in  the  gas,  whether  it  is  a  stable 
or  light  gas,  is  immediately  expended  on  the  piston. 
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The  accompanying  diagram,  fig.  2,  shows  the  distribu- 
tion of  heat  losses  in  a  gas  engine.  The  possible  thei-mo- 
dynamic  efficiency  in  a  gas  engine  is  much  higher  than 
that  of  a  steam  engine.  The  heat  of  explosion  is  about 
1,900  deg.  absolute,  and  in  modem  engines  of  good  type 
and  of  good  design  the  exhaust  gases  have  been  brought 
down  to  a  temperature  of  700  deg.,  which  would  give  us 
an  efficiency  of  approximately  40  per  cent,  while  in  actual 
practice  35  per  cent  is  the  maximum  that  has  yet  been 
obtained  owing  to  other  wastes.  Of  the  total  energy  given 
to  the  engine  there  is  lost  in  radiation  and  exhaust  40  per 
cent ;  this  can  hardly  be  reclaimed  except  by  utilising  the 
heat  of  the  exhaust  to  perform  useful  work  in  other 
directions. 

In  order  to  prevent  undue  mechanical  strain  owing  to 
the  physical  proj^erties  of  the  material  emjjloyed  in  con- 
struction, it  is  necessary  to  use  artificial  means  to  cool 
the  cylinder  of  the  engine.  The  heat  loss  in  the  cooling 
jackets  amounts  to  33  per  cent  of  the  total  heat  supplied 
to  the  engine.  This  still  leaves  us  27  per  cent  of  the  total 
energy  supplied  to  the  engine  to  be  applied  to  useful  work. 
This  may  be  compared  with  the  indicated  power  of  the 
steam  engine,  and  from  the  •diagiam  before  shown  we 
actually,  instead  of  utilising  12  per  cent  of  the  total  energy 
in  the  coal  in  useful  work,  are  able  in  the  gas  engine 
to  use  27  per  cent  of  the  gas  or  gaseous  fuel.  Unfortu- 
nately the  mechanical  efficiency  of  the  gas  engine  has  not 
yet  obtained  the  efficiency  of  the  steam  engine,  and  we 
are  thus  able  to  actually  only  use  20  per  cent  of  the  total 
energy  of  the  gas  hi  useful  work.  But  even  this  offers  far 
gi  eater  possibilities  than  the  steam  engine,  particularly 


330 


iu  view  of  the  fact  tliat  we  have  iiu  uccurute  data  of  the 
efficiency  of  large  gas  engines,  say  of  5,000  or  10,000  indi- 
cated horse  power,  and  such  comparisons  as  we  make  must 
be  made  with  small  engines  of  the  explosive  as  com- 
pared to  large  engines  of  the  expansion  type.  If 
ai  ^tiling  like  the  same  increase  of  efficiency  between  large 
and  small  gas  engines  is  obtained  as  is  noticed  between 
large  and  small  steam  engines,  there  should  be  a  marked 
saving  in,  tlie  result  from  present  gas  engines,  when  the 
conuuercial  feature  of  operating  and  obtaining  fuel  reaches 
a  more  satisfactory  point. 

We  thus  see  from  the  engineer's  point  of  view  that  the 
use  of  a  gas  engine,  from  the  standpoint  of  economj^,  is 
nmch  greater  than  that  of  the  steam  engine,  but  the  com- 
n;ercial  side  of  the  question  enters  largely  into  the  accep- 
tability of  one  or  the  other  type.  If  we  were  able  to  obtain 
oil  fuel  for  use  in  explosive  engines  at  the  same  cost  per 
thermal  unit  as  coal,  theie  would  be  no  hesitation  whatso- 
ever on  the  part  of  engineers  in  utilising  the  explosive 
engine  in  larger  jiowers,  provided  the  question  of  safety 
did  not  enter  in.  Fuel  oil  per  pound  contains  approxi- 
mately 18,000  thermal  units.  Coal  per  pound  contains 
14,000  thermal  units.  The  price  of  coal  per  hundred- 
weight is  approximately  14  cents,  taking  coal  of  good 
quality  placed  on  board  the  ship.  Fuel  oil  per  hundred- 
weight costs  approximately  37|  cents.  In  the  case  of  coal 
we  obtain  approximately  100,000  British  thermal  units 
for  one  cent,  in  the  case  of  oil  approximately  50,000 
British  thermal  units  for  one  cent.  So  if  the  efficiency  of 
the  two  wei-e  the  same  there  would  still  be  a  saving  of  50 
per  cent  in  favour  of  coal.  But  we  showed  before  that  the 
gas  engine  has  an  efficiency  of  almost  double  that  of  the 
steam  engine,  so  that  if  we  were  to  use  fuel  oil  iu  an  engine, 
and  were  able  to  buy  that  fuel  at  three  cents  per  gallon  as 
ccmpared  to  coal  at  3  00  dollars  per  ton,  there  would  be, 
from  the  standpoint  of  the  cost  of  fuel,  no  difference 
between  the  oil  or  the  explosive  engine  and  the  steam 
engine.  But  there  is  a  commercial  feature  which  should 
aj^peal  to  all  engineers,  namely,  the  fact  that  we  are  able 
with  explosive  to  dispense  with  the  services  of  firemen, 
coal  passers,  water  tenders,  etc.,  and  that  there  is  an 
undoubted  large  saving  in  weight  and  space.  A  first-class 
uiodern  steam  plant  of  large  power,  such  as  is  used  in 
transatlantic  steamers  of  to-day,  either  with  reciprocating 
engines  or  steam  turbines,  weighs  approximately  1351b. 
per  indicated  horse  power,  or  not  over  14  indicated  horse 
power  per  ton  weight.  We  can  construct  an  explosive 
engine  on  half  this  weight,  and  the  only  reason  that  the 
oil  engine  is  not  generally  on  board  ship  is  due  to  the  fact 
that  the  engine  has  not  yet  been  developed  for  marine 
purposes,  and  the  difficulty  in  obtaining  oil  fuel  at  all 
ports  of  call. 

Marine  Gas  Suction  Genbratok. 

Recently  there  has  been  perfected  in  Europe  apparatus 
which  will  eventually  overcome  the  objection  at  present 
existing  against  gas  engines  .on  account  of  the  limited 
amount  of  oil  fuel  and  the  difficulty  of  perfectly  burnmg 
oil  of  the  heavier  types  in  an  engine.  This  apparatus 
makes  a  fixed  gas  from  coal,  and  this  gas  may  be  used  in 
a  gas  engine  to  the  same  advantage  that  illuminating  gas 
is  used  on  land,  and  with  the  same  degree  of  safety  at 
present  existing  in  the  steam  engine,  with  a  consequent 
material  reduction  in  operating  expenses. 

The  gas  producer  has  an  efficiency  of  approximately  8G 
l)er  cent,  which  would  produce  a  horse  power  with  an 
efficiency  of  20  per  cent  of  the  total  heating  value  in  the 
coal  that  is  compared  to  13  per  cent  in  the  steam  engine. 
Thus,  for  one  cent,  we  are  able  to  obtain  160,000  British 
tliermal  units  to  be  put  into  useful  work  with  the  same 
amount  of  saving  in  labour  as  at  present  existing  in  the 
use  of  oil  engines.  These  producers  have  been  built  to 
very  large  powers,  in  some  cases  to  units  of  2,500  horse 


power  each,  and  with  the  development  of  the  suction  gas 
principle  whereby  the  engine  makes  gas  only  as  it  requires, 
there  should  be  in  a  short  time  developed  a  flexible  marine 
engine  using  gas  as  fuel.  It  might  be  well  here  to  explain 
a  few  points  regarding  suction  gas  producers.  Chemically 
and  physically  the  suction  gas  producer  is  no  different  than 
gas  producers  which  are  at  present  in  use  on  land,  inasmuch 
as  the  prime  object  is  the  burning  of  a  sufficiently  deep 
body  of  coal,  converting  the  carbon  in  the  coal  to  carbon 
monoxide,  and  reducing  the  amount  of  free  nitrogen  by  the 
introduction  of  steam,  the  deconqjosition  of  which  enriches 
the  gas.  This  forms  a  stable  gas  that  need  only  be  puri- 
fied to  properly  burn.  The  main  point  of  difference  between 
the  suction  gas  producer  and  the  gas  producer  manufactur- 
ing gas  is  due  to  the  fact  that  the  physical  properties  of 
the  gas  engine,  whereby  a  charge  of  gas  is  drawn  into  the 
cylinder,  compressed,  burned,  and  discharged,  are  used  in 
directly  operating  the  producer  itself.  As  the  suction 
stroke  of  the  engine  is  sufficient  to  draw  a  charge  of  gas 
from  the  generator,  and  allow  free  air  and  steam  to 
replace  the  same,  and  through  the  process  of  manufacture 
to  make  up  the  required  equilibrium,  this  does  away  with 
some  of  the  primary  objections  of  gas  plants,  as  the  follow- 
ing features  will  show  for  themselves. 

All  the  steam  necessary  in  the  manufacture  of  the  gas 
is  produced  by  utilising  the  heat  of  the  hot  gas  itself  as  it 
leaves  the  producer.  This  utilisation,  of  heat  not  only 
saves  the  fuel,  which  would  otherwise  be  used  under  the 
boiler  for  producing  the  steam,  but  also  cools  the  gases 
and  aids  in  bringing  them  to  the  proper  temperature  for 
admission  to  the  engine. 

The  absence  of  a  gas  holder  saves  a  considerable  amount 
of  the  fu'st  cost  of  the  plant,  and  reduces  the  floor  space 
occupied. 

No  power  fan  or  blower  is  required,  as  the  operation  of 
the  engine  produces  suction  through  the  apparatus. 

As  the  apparatus  operates  under  negative  pressure  there 
is  no  possibility  of  gas  leaking,  and  consequently  no  smell. 

The  plant  can  be  started  in  from  five  to  ten  minutes, 
after  which  no  furtlier  attention  is  required,  except  cleaning 
the  grate  and  periodically  filling  the  generator  with  coal. 

These  items  named  show  that  when  an  engine  has  been 
designed  that  will  be  flexible — ^in  other  words  that  will  be 
self-sustaining,  double-acting,  and  reversible — there  is  no 
doubt  but  what  a  gas  producer  on.  board  Ship  will  prove 
both  economical  and  feasible.  An  apparatus  of  this  sort, 
even  with  the  conditions  existing  to-day,  weighs  no  more 
than  the  steam-engine  plant  of  the  same  size,  and  occupies 
less  space,  requires  smaller  coal  capacity,  and  results  in  a 
large  saving  in  maintenance,  fuel,  and  wages.  These  facts 
should,  prove  sufficiently  interesting  to  cause  marine 
engineers  to  give  this  subject  their  closest  attention  and 
to  follow  improvements  likely  to  be  made  within  the  next 
few  years  in  engines  of  the  explosive  type.  Increased 
cairying  capacity,  decreased  coal  consumption,  decreased 
wage  account,  and  a  consequent  increase  in  dividends,  are 
the  points  to  which  all  engineers  are  aiming  at  now. 

The  graphic  illustration  showing  in  dollars  and  cents  the 
cost  ■  of  a  brake  horse  power  for"  the  various  methods  of 
operating  plants  taking  a  1,000  horse  power  clearly  indi- 
cates the  decreased  cost  of  operation  of  the  gas-producer 
plant. — M arine  Engineering. 


Messrs.  Alley  and  MacLellan  Limited,  Scutiucl  Works. 
Polmadie,  Glasgow,  send  us  copy  of  their  No.  6  air  paniplilet, 
dealing  with  tlie  "  Sentinel "  air  compressors.  These  are  made 
in  cne  and  two  s<>age  compressions,  and  both  vertical  and 
horizontal  typos,  besides  portable  jjatterns.  A  large  number  of 
Sentinel  compressors  have  been  supplied  to  leading  firms,  and 
Messrs.  Alley  and  MacLellan  call  attentio*n  to  the  fact  that 
several  other  firms  have  copied  their  designs,  confining  them- 
selves, however,  to  the  outside  appearances  of  the  older  engines. 
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INVENTIONS  OF  THE  WEEK. 

By  Marks  and  Clerk,  The.  Practical  Erujincer  Patent  Agency, 
18,  Soutbamptou  Buildings,  Chancery  Lane,  Lnudon,  W.C. ; 
30,  Cross  Street,  Manchester;  and  13,  Temple  Street, 
Birmingham. 

The  first  date  given  aHer  the  number  of  each  specincation  is  the  date 
of  application.  The  second  date  is  that  of  the  advertisement  of 
acceptance  of  the  complete  specification. 

The  f Mowing  accepted  specifications  were  advertised  on  the  date 
mentioned,  and  within  two  months  of  such  date  any  person  properly 
interested  can  oppose  the  scaling  and  grant  of  the  patent  by  giving 
formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  specification  herein  referred  to,  or  of  any  other 
published  patent  specification,  will  be  forwarded  post  free  for  one  shilling 
upon  application  being  sent  to  Messrs.  Marks  and  Clerh  at  either  of 
the  aboje  addresses. 

Pump.  A.  DELLA^'NA.  Nu.  17332,  of  Hth  August,  1903.  Ad.  of 
ac.,  August  17th,  19M. — A  pump  constructed  in  accordance  with 
this  invention  comprises  a  base  on  which  an  upright  is  suitably 
braced.  A  beam  extends  horizontally  across  the  upright  and 
has  guide  ways  for  rollers,  which  are  mounted  in  the  upper 
ends  of  two  piston  rods  having  pistons  at  their  lower  ends. 
The  pistons  are  reciprocatably  fitted  in  cylinders  suspended  on 
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Specification  No.  17332,  of  1P03. 

rocking  beams  on  the  upright.  Above  each  cylinder  is  a 
cylindrical  chamber  having  opposite  slots  which  pass  over  the 
aforesaid  horizontal  beam,  which  constitutes  a  guide  for  the 
reciprocating  cylinders.  At  the  lower  end  of  each  cylinder 
is  a  valved  inlet  port  and  discharge  pii>e  which  is  carried  upwardly 
beyond  a  rocking  beam  which  is  connected  thereto,  and  provided 


with  means  for  rocking  it  to  reciprocate  the  cylinders.  At  the 
upper  end  of  each  cylinder  is  a  vent  pipe  extending  to  a  point 
above  the  surface  of  the  water.  The  rocking  beams  arc  connected 
by  tic  rods. 

Pressure-reducing  Valve.  J.  B.  \Vaiun(;.  No.  21399,  of 
5th  October,  1903.  Ad.  of  -  ac,  August  17th,  1901.— This 
invention  consists  in  the  combination,  with  a  casing  having  a  high- 
pressure  chamber  and  a  low-pressure  chamber  and  a  ported  valve 
seat  between  the  chambers,  of  a  ported  a.xially-pivotcd  rotative 


Fig.  2. 

Specification  No.  21390,  of  1903. 

valve  arrauged  so  that  the  high  pressure  tends  to  press  the  valve 
against  its  scat,  and  compensating  means  for  engaging  the  valve 
steam,  but  permitting  rotation  thereof  independently  of  the 
compensating  means,  whereby  the  high  pressure  is  also  entered  in 
opposition  to  the  tendency  to  press  the  valve  against  its  seat. 

Explosion  Eng'ine.  H.  N.  Bickerton,  H.  W.  Bradley,  and 
D.  Clerk.  JSTo.  17442,  of  11th  August,  1903.  Ad.  of  ac, 
August  17th,  1904. — This  invention  relates  to  engines  operated 
by  the  explosion  of  mixtures  of  inflammable  vapour  and  air,  or 
inflammable  gas  and  air :  and  it  is  applicable  mainly  to  engines 
intended  to  use  heavy  oil,  in  which  the  oil  is  vaporised  by  a 
hot  surface  forming  part  of  the  combustion  space,   and  the 
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Figs.  1  and  2. 

Specification  No.  17412,  of  1903. 

mixture  is  also  ignited  by  the  heat  of  the  combustion  chamber 
or  a  part  of  it.  The  invention  consists  in  providing  a  somewhat 
elongated  combustion  chamber,  which  combustion  chamber  is, 
as  usual,  water  jacketed,  and  preferably  forms  part  of  the  engine 
casing.  This  elongated  combustion  chamber  is  fitted  with  an 
external  caji  or  jjlate  which  is  not  water  jacketed,  and  this  cap  or 
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plate  is  heated  initially  in  a  inauner  well  understood,  and  its 
heat  is  maintained  by  successive  explosions  wbeu  the  engine  has 
started.  The  inlet  and  exhaust  valves  are  placed  within  the 
water  jacketed  portion  of  the  conitaustion  chamber,  and  the  com- 
bustion chamber  comnuinicates  witli  the  motor  cylinder  by  an 
aperture  of  relatively  small  diameter.  The  piston  carries  a 
plug  which  enters  into  this  aperture  at  the  in  end  of  the  stroke, 
and  a  passage  of  small  diameter  passes  from  the  annular  space 
«o  enclosed  through  the  combustion  space,  and  terminates  in  a 
jet  which  impinges  Tipon  the  hot  plate  or  hot  cap.  An  imjjortant 
part  of  the  invention  consists  in  this  arrangement  for  causing 
a  rapidly  flowing  jet  of  air  to  strike  the  hot  plate  just  at 
the  end  of  the  stroke.  This  jet  of  air  striking  th«  hot  plate 
and  mixing  with  the  iufiammable  vapour  near  the  hot  part  is 
found  to  act  most  effectively  in  timing  the  ignition  and  producing 
a  powerful  explosion  of  well-mixed  vapour  and  air. 

Slide-valve  U-ear.  A.  B.  Buown-.  No.  21424,  ..f  Cth  October, 
1903.  Ad.  of  ac,  August  17th,  190-f. — This  invention  relates  to 
gear  for  operating  that  type  of  slide  valve  used  in  controlling, 
starting  engines,  turbines,  and  the  like,  which  has  a  small 
subsidiary  or  relay  valve,  working  on  the  back  of  the  main 
valve;   and  comprises  a  small  relay  valve  controlling  parts  in 
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Specification  No.  214--'4,  of  1903. 


the  cylinder  formed  iu  the  large  slide  valve ;  the  movement 
of  the  cylinder  being  controlled  by  a  hydraulic  cylinder  moving 
therewith,  or  a  stationary  cylinder  with  moving  piston  placed 
under  or  outside  the  valve  chest,  the  speed  of  which  can  be 
regulated.  The  illustration  shows  sectional  side  elevations  of 
two  examples. 

Direct-acting'  Steam  Engine.  R.  Richardson.  No. 
21745,  of  9th  October,  1903.  Ad.  of  ac,  August  17th,  1904.— 
This  invention  relates   to  that  class  of   direct-acting  engines 


Fio.  1. 

wherein  a  double-ended  plunger  carrying  an  ordinary  slide 
valve  is  caused  to  reciprocate  lengthwise  of  the  cylinder  by  the 


action  of  steam  during  a  portion  of  its  stroke,  but  which  has 
an  initial  positive  movement  communicated  to  it  from  a  cross- 
head  on  the  piston  rod.  The  working  of  the  engine  is  improved, 
and  the  possibility  of  sticking  prevented  by  the  introduction 
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Specification  No.  21745,  of  1903, 

through  the  reciprocating  plunger  of  a  rod  for  positively  moving 
the  plunger,  the  rod  being  actuated  by  means  of  a  beam  lever 
from  the  piston  rod,  the  beam  lever  acting  upon  tappets  or 
collars  on  the  rod,  the  tappets  being  so  arranged  that  the  beam 
lovers  may  or  may  not  have  some  lost  motion. 

Filter  for  the  Hosb  Feed  Pipes  of  Locomotives. 

J.  F.  Barrett.  No.  23576,  of  30th  October,  1903.  Ad.  of  ac, 
August  17th,  1904. — This  invention  relates  to  a  filter  which  is 
useful  in  many  connections,  but  which  is  especially  applicable 
to  the  feed-water  pipes  of  locomotives  for  preventing  sediment 
and  otiier  foreign  matter  from  entering  the  boiler,  and  also  by 
which  this  sediment  and  foreign  matter  may  be  ejected  from 
the  hose  without  requiring  manipulation  of  the  coupling.  In 


Fig.  2. 

Specification  No.  23576,  of  1903. 

attaining  this  end,  a  casing  is  provided  with  a  strainer  therein,  the 
casing  being  constructed  in  two  parts  which  move  relatively  to  open 
a  vent  through  which  the  sediment  may  Ve  discharged.  This  open- 
ing action  is  automatically  brought  about  by  steam  pressure  from 
the  injector  or  other  source,  so  that  by  simply  manipulating  the 
injector  the  hose  from  tlie  tank  may  be  cleared  of  obstructions 
and  the  feed  water  drawn  steadily  through  the  pipe.  Fig.  1 
shows  the  apparatus  in  closed  jjosition,  and  fig.  2  open  to 
discharge  the  sediment. 

Automatic  Forced-draught  Regulator.  Par.'^os  Manu- 
facturing Company,  and  H.  B.  Parson.  No.  26219,  of  1st 
December,  1903.  Ad.  of  ac,  August  17th,  1904. — This  invention 
relates  to  an  automatic  device  for  regulating  the  intensity  of  the 
fire  for  heating  water  in  a  steam  boiler.  It  is  an  improvement 
upon  the  devices  which  are  the  subject  matter  of  Patent  No. 
17163,  of  1903.  The  puri>ose  of  the  present  invention  is  to 
simplify  the  devices  emj)loyed  in  that  patent,  and  to  increase  the 
positiveness  of  their  operation.  The  inventors  first  claim  is  as 
follows :  In  an  automatic  forced-draught  apjiaratus,  the  com- 
bination of  a  boiler,  a  combustion  chamber,  a  grate,  a  blower,  a 
steam    pipe    supplying   steam    to    the    blower,    a   valve  in 
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the  steam  pipe,  said  valve  consisting  of  a  valve  and  valve  seat, 
two  cylinders,  each  of  different  size,  and  each  containing  a 
piston,  both  pistons  "counected  to  and  movable  with  the  valve, 
one  piston  operating  to  open    and  the  other  piston  operating 


Specification  No.  26-219,  of  1903. 

to  close  the  valve,  and  automatic  means  for  admitting  and 
cutting  off  steam  from  the  larger  cylinder,  the  smaller  cylinder 
being  in  open  communication  with  the  steam  pipe  leading  from 
the  boiler. 

Crank  Casing  for  Explosion  Engine.  E.  R.  Hewitt. 
No.  13528,  of  15th  June,  1904.  Ad.  of  ac,  IVtli  August,  1904.— 
This  invention  relates  to  improvements  in  engine  crank  cases  and 
like  devices  used  in  connection  with  explosion  engines,  the  object 
in  view  being  to  assemble  a  crank  casing,  an  electric  generator 
casing,  and  a  tank  for  lubricating  material,  together  with  a 
cam-shaft  casing  if  desired,  into  a  compact  structure  in  such 
relative  positions  to  each  other    and  to  the  engine  with  which 


Fio.  1. 
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Specification  No.  13028,  of  1904. 

they  are  connected  that  certain  advantages  to  be  hereinafter 
enumerated  will  be  obtained.  A  further  object  of  the  invention 
is  a  provision  of  means  for  lubricating  the  crank-shaft  bearings 
from  oil  in  the  crank-shaft  casing.  The  improved  device  consists 
of  a  casting  which  may  be  regarded  as  a  single  casting,  although 
made  in  two  pieces  joined  together,  and  comprising  a  casing,  for 
the  crank  shaft,  a  tank  for  lubricating  material,  a  casing  or 
cover  for  an  electric  generator,  and  a  casing  for  the  cams  and 
cam  shaft  that  operate  the  engine  valves,  the  interior  of  the 
crank-sliaft  casing  having  certain  shelves  or  troughs  formed  on 
its  walls,  to  oatch  flying  oil  and  conduct  it  to  the  shaft  bearing. 
Pig.  1  is  a  perspective  view  of  the  complete  structure,  fig.  2  a 
plan  of  a  portion  of  the  lower  half  of  the  structure. 


Air  or  Like  Fluid-pressure  Brake  for  Railway 

Vehicles.  W.  H.  Sauvage.  Nu.  9566,  of  •.^6th  Ai.ril,  1904.  [Date 
claimed  under  Patents  Act,  1901,  being  the  date  of  first  foreign 
ajjplicatioii  (in  the  United  States),  1st  May,  1903.]  Ad.  of  ac, 
August  17th,  1904. — This  invention  consists  of,  in  air  or  like 
fluid-pressure  brake  system,  of  the  combination  with  a  brake- 
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lever  system,  of  a  brake  cylinder,  an  auxiliary  reservoir,  means 
to  reinforce  the  action  of  the  brake  cylinder,  a  valve  to  control 
the  action  of  the  reinforcing  means,  a  plunger  to  open  said  valve, 
manually-operated  devices  to  impart  initial  movement  to  the 
plunger,  and  means  to  admit  air  under  pressure  from  the 
auxiliary  reservoir  behind  the  plunger  through  a  port  opened  by 
the  initial  movement  of  the  plunger. 

Tube  Expander.  J.  McRae.  No.  15148,  of  6th  July,  1904 
Ad.  of  ac,  17th  August,  1904. — This  invention  refers  to  tube 
expanders,  and  comprises  a  shell  or  stock  having  a  screw-threaded 
pin  or  core  detachably  secured  at  its  forward  end  and  extending 
rearwardly  inside  the  tube,  and  a  cored  conical  mandrel  adapted 


Specification  No.  15148,  of  1904. 

to  be  screwed  on  the  pin,  the  rear  end  of  tlie  cored  mandrel 
being  closed  by  a  plug  to  protect  the  screw  thread,  and  form 
a  chamber  for  lubricant.  The  rollers  ai-e  divided  transversely 
into  sections,  so  that  each  section  is  free  to  rotate  about  its 
axis  independently  of  the  other  sections. 


Noeth-Eastebn  Railway  Extensions  at  Darlington. — 
On  an  extensive  and  convenient  site,  closely  approaching  to  their 
main  line  to  the  north,  the  Noi-tli-Eastern  Railway  Company  are 
now  completing,  at  Croft  Junction,  about  three-cjuarters  of  a 
mile  to  the  south  of  Darlington,  a  largo  new  central  permanent 
way  stores  for  the  accommodation  of  all  the  material  required 
by  the  engineering  branch  of  the  central  division  of  the 
North- Eastern  Railway  system.  Six  large  loading  banJcs,  four 
of  which  are  about  720  ft.  in  length,  and  the  remaining  two  about 
580  ft.,  have  been  constructed  on  the  most  approved  principle 
for  dealing  economically  and  ex2>editiously  with  the  various 
classes  of  material.  Two  of  these  banks  will  be  used  for  the 
loading  and  unloading  of  all  new  steel  rails  required  for  main 
line  traffic;  whilst  other  two  banks  are  to  be  devoted  almost 
exclusively  to  the  storage  of  points,  crossings,  and  angles  of 
all  sections  and  sizes,  and  in  such  quantities  as  will,  it  is  expected, 
meet  all  contingencies.  Other  banks  will  be  used  for  storing 
spikes,  fishplates,  and  chairs,  etc. ;  whilst  a  large  and  commodious 
shed  has  already  been  erected  for  the  accommodation  of  a  number 
of  travelling  cranes.  Offices  have  been  established  for  the  store- 
keeper, and  a  long  range  of  buildings  has  beer,  erected  for  use, 
during  the  meal  hours,  of  the  staffs  employed  on  the  "  banks." 
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LAUNCHES  AND  TRIAL  TRIPS. 


Beryl. — Messrs.  Scott's  Shipbuilding  and  Engineeriug 
Company,  Greenock,  launched  on  August  31st  the  large  steaui 
yacht  Beryl,  which  they  have  built  to  the  order  of  Mr.  Wyud- 
iiam  F.  Cook,  London.  'The  yacht  is  170  ft.  over  all,  28  ft.  beam, 
and  14  ft.  6  in.  deep.  She  has  a  tonnage  of  476  tons  yacht 
measurement,  and  will  be  supplied  with  triple-expansion  engines 
capable  of  propelling  her  at  a  speed  of  13  knots. 

Medea- — The  steam  yacht  Medea,  launched  on  August  29th 
by  Messrs.  Alex.  Stephen  and  Sons  Limited,  Linthouse,  ran  her 
trials  on  the  Firth  of  Clyde  on  August  30th.  AVhen  launched 
she  was  complete  iu  every  respect  with  steam  up.  She  attained 
a  mean  speed  of  10  8  knots  on  the  measured  mile  at  Skelmorlie, 
being  fully  tluee-quartcrs  of  a  knot  over  the  speed  promised  by 
the  builders.  The  Medea,  which  has  been  built  to  the  order  of 
Captain  W.  Macalister  Hall,  of  Torrisdale  Castle,  Carradale, 
Kintyre,  measures  127  ft.  over  all  from  ligurehead  to  taffrail, 
with  a  beam  of  16  ft.  6  in.,  and  a  depth  of  10  ft.  She  is  136 
tons  yacht  measurement,  and  about  118  tons  gross  register 
to  Board  of  Trade.  She  was  designed  by  the  builders  with  a 
view  to  combining  comfort  and  ample  accommodation  with  a 
good  cruising  speed,  and  is  built  to  Lloyd's  highest  class  yacht 
rules.  She  was  constructed  under  the  supervision  of  Mr.  J.  S. 
Dobbie,  of  the  British  India  Steam  Navigation  Company 
Limited.  She  is  rigged  as  a  two-masted  fore-and-aft  schooner, 
with  sails  by  Lapthorn  and  Ratseys,  and  a  complete  suit  of 
awnings  aft.  One  of  the  features  of  design  is  the  large  amount 
of  accommodation  for  the  tonnage.  The  order  was  placed  with 
Messrs.  Steiihen  in  June,  and  from  the  time  the  first  material 
iirrived  in  tlie  works  to  the  date  of  launch  exactly  50  working 
days  elapsed.  Tliis  is  believed  to  constitute  a  record  for  a 
vessel  of  this  size  and  type.  She  is  fitted  with  compound 
surface-condensing  engines,  supplied  v/ith  steam  from  a  single- 
ended  boiler,  all  constructed  by  the  builders. 

Luque. — On  August  27th,  1904,  the  fine  steel  screw  cargo 
steamer  Luque,  built  by  Sir  Rayltou  Dixon  and  Company 
Limited,  Cleveland  Dockyards,  Middlesbrough,  to  the  order 
of  Messrs.  Robert  MacAndrew  and  Company,  London,  for  their 
line  of  fruit  steamers  to  the  coasts  of  Spain,  proceeded  to  sea 
for  her  official  trials  under  the  command  of  Captain  Harrison. 
She  is  built  to  Lloyd's  100  Al  class,  spar-deck  rule,  her  principal 
dimensions  being  348  ft.  by  35  ft.  7J  in.  by  21  ft.  10  in.  moulded, 
and  has  a  dead-weight  carrying  caijacity  of  about  2,330  tons 
on  a  light  draught  of  water.  Her  main  and  spar  decks  are  of 
steel,  the  bridges  of  iron,  and  forecastle  and  poop  decks  of 
yellow  pine.  Accommodation  is  fitted  up  in  a  large  house  on 
bridge  deck  at  fore  end  containing  saloon,  state  room,  captain's 
cabin,  etc.  The  officers  and  engineers  are  berthed  in  houses 
under  after  end  of  bridge  deck,  and  crew  below  spar  deck  at 
fore  end.  A  chart  house  is  fitted  on  top  of  deck  house  with 
flying  bridge  extending  to  ship's  side.  Water  ballast  is  carried 
in  cellular  double  bottom  all  fore  and  aft,  the  after  peak  being 
also  arranged  as  a  tank.  The  vessel  has  also  four  water-tight 
bulklieads,  and  derrick  posts,  etc.  Triple-expansion  engines 
have  been  fitted  by  Messrs.  the  North-Eastern  Marine  Engineer- 
ing Company  Limited,  Wallsend-on-Tyne,  having  cylinders 
19  in.,  32  in.,  53  in.,  by  33  in.  stroke,  supplied  with  steam  by 
one  large  single-ended  boiler  working  at  175  lb.  pressure. 

Corinth. — The  steamship  Corinth  was  successfully  launched 
on  August  31  by  Messrs.  Joseph  L.  Thompson  and  Sons  Limited, 
of  the  North  Sands  Shipbuilding  Yard,  Sunderland,  and  has 
been  successfully  constructed  to  the  order  of  Messrs.  Nicholson 
and  Son,  of  Liverpool,  and  is  the  ninth  vessel  Messrs.  Thomp- 
son have  constructed  for  these  owners.  The  principal  dimen- 
sions are:  Length  between  perpendiculars,  340  ft.  6  in.; 
breadth  extreme,  50ft.  10 in.;  and  depth  moulded,  25ft. 
6  in.  She  is  built  to  Lloyd^s  highest  class.  The  engines  and 
boilers  are  being  constructed  by  Messrs.  John  Dickinson  and 
Sons  Limited,  of  Sunderland,  the  sizes  of  the  cylinders  being 
24^  in.,  40  in.,  66  in.,  by  45  in.  stroke,  supplied  with  steam  by 
two  large  boilers  working  at  180  lb.  pressure. 

W addon  — On  August  31st  the  steamship  Waddon,  built 
by  Messrs.  Robert  Stephenson  and  Company  Limited,  Hebburu, 
to  the  order  of  Messrs.  Houlder,  Middleton,  and  Co.,  London, 
left  the  Tyne  to  undergo  her  official  trial  over  the  measured 
mile.  The  vessel  is  built  to  Lloyd's  highest  class.  The  dimen- 
sions of  the  vessel  are  asi  follow :  Length  352  ft.,  breadth 
47  ft.,  moulded  depth  29  ft.  10  in.  The  main  machinery  of  the 
vessel  was  supplied  by  Messrs.  Richardson,  Westgarth,  and 
Company  Limited,  of  Hartlepool,  and  the  boilers  by  the  ship- 
builders', and  consists  of  a  set  of  large  size  triple-expansion 
engines  supplied  with  steam  from  two  single-ended  boilers 
working  at  a  pressure  of  165  lb.  per  square  inch.  The  trial  was 
most  satisfactory. 

RockcliflPe. — The  new  screw  steamer  Rockcliffe,  built  by 
Messrs.  John  Readhead  and  Sons,  West  Docks,  South  Shields, 
to  the  order  erf  John  Readhead,  Esq.,  Rockcliffe,  afterwards 


transferred  to  the  ClifEe  Steamship  Company  Limited,  was 
taken  to  sea  on  her  official  trial  trip  on  August  31st.  The 
vessel  is  of  the  following  dimensions:  Length  335ft.,  breadth 
47  ft.,  depth  moulded  25  ft.,  and  she  has  been  built  to  Lloyd's 
highest  class  on  the  spar  deck  rule.  The  engines,  also  con- 
structed by  Messrs.  John  Readhead  and  Sons,  are  of  the  triple- 
expansion  type,  having  cylinders  24  in.,  40  in.,  65  in.  by  42  in. 
stroke,  supplied  with  steam  from  two  large  steel  boilers  work- 
ing at  a  pressure  of  160  lb.  per  .square  inch.  The  machinery 
worked  very  smoothly,  and  the  trial  gave  every  satisfaction  to 
all  concerned,  the  vessel  being  run  several  times  over  the 
measured  mile. 

Rugbeian. — On  Sejjtember  1  the  steamship  Rugbeian, built  by 
the  Northumberland  Shipbuilding  Company  Limited,  Howdon- 
on-Tyne,  to  the  order  of  Messrs.  James  Mathias  and  Sons, 
Aberystwith,  left  the  Tyne  for  her  trial  trip.  This  vessel  is 
the  largest  single  deck  type  of  steamer  afloat,  and  is  the 
largest  vessel  owned  in  Aberystwith.  Dimensions:  353  ft. 
over  all  by  48  ft.  breadth  extreme  by  30  ft.  2^  in.  moulded,  built 
to  the  highest  class  at  Lloyd's,  and  under  special  survey,  and  has 
poop,  bridge,  and  top-gallant  forecastle.  Spacious  and  com- 
fortable accommodation  is  arranged  in  steel  houses  on  bridge 
deck  for  captain,  officers,  and  engineers,  whilst  the  crew  aia 
quartered  in  a  large  and  well  ventilated  forecastle.  The 
steamer  has  been  specially  designed  with  a  view  to  adapting 
her  for  the  rapid  and  economical  loading  and  discharging  of 
bulk  cargoes  such  as  coal,  grain,  cotton,  etc.,  having  abso- 
lutely clear  holds  without  wide  stringers,  web  frames,  or 
quarter  stanchions,  and  has  six  large  cargo  hatchways  with 
eight  powerful  steam  winches,  supi>lied  with  steam  from  a 
large  horizontal  multitubular  donkey  boiler,  by  Messrs. 
Clarke,  Chapman,  and  Company  Limited,  Gateshea!d-on-Tyne. 
A  liberal  number  of  cargo  derricks  and  postsi  has  also  been 
arranged  to  enable  exceptionally  expeditious  handling  of 
cargoes,  the  vessel  being  also  adaptable  for  general  trading  if 
required.  Powerful  steam  steering  gear  has  been  supplied  by 
Messrs.  the  Harrison  Engine  Company  Limited,  Manchester, 
and  steam  windlass  by  Messrs.  Emerson,  Walker,  and  Thompson 
Bros.,  Gateshead-on-Tyne.  The  vessel  carries  about  6,800  tons 
dead  weight,  and  ample  water  ballast  has  been  provided  for  in 
cellular  double  bottom  and  after  peak  tank.  She  has  been 
constructed  on  good  lines  with  a  view  to  speed,  with  economy 
in  fuel  and  large  dead-weight  capacity.  The  machinery  has 
been  supplied  by  Messrs.  Richardson,  Westgarth,  and  Com- 
pany Limited,  Hartlepool,  the  engine  cylinders  being  24^  in., 
40  in.,  67  in.,  by  45  iu.  stroke,  and  two  large  boilers  working 
at  180  lb.  pressure,  the  machineiy  being  specially  designed  for 
heavy  North  Atlantic  service.  The  trial  trip  proved  in  every 
way  satisfactory,  and  a  speed  of  llj^  knots  was  easily  obtained. 

lolanthe. — On  Seiitember  8th,  the  handsome  steel  screw 
steamer  lolanthe  was  taken  from  the  yard  of  Messrs.  Wm,, 
Gray  and  Company  Limited,  West  Hartlepool,  for  her  trial  trip. 
The  lolanthe  has  been  built  for  the  London  Marine  Steamship 
Company  Limited,  London.  She  takes  Lloyd's  highest  class,  and 
her  principal  dimensions  are:  Length  overall,  336ft.;  breadth, 
49  ft.;  and  depth,  24  ft.  She  has  extra  long  bridge,  poop,  and 
top-gallant  forecastle.  The  engines  are  of  the  1a-i pie-expansion 
type,  and  have  been  supplied  from  the  Central  Marine  Engine 
Works  of  the  builders.  Tlie  cylinders  are  24  in.,  38  in.,  and  64  in. 
diameter,  with  a  piston  stroke  of  42  in.  Steam  is  supplied  by 
two  large  steel  boilers  adapted  to  work  at  a  pressure  of  180  lb. 
per  square  incli.  The  average  speed  registered  with  the  log  over- 
board was  11^  knots,  the  machinery  working  with  smoothness  and 
without  hitch. 

Matador. — ^Tlie  steamship  Matador,  which  has  been  built 
to  the  order  of  Messrs.  Thomas  and  James  Harrison,  of  Liverpool, 
by  Swan,  Hunter,  and  Wigham  Richardson  Limited,  Wallsend- 
on-Tyne,  was  taken  out  to  sea  for  her  trial  trij)  on  September 
9th.  Tlie  vessel  is  of  the  following  leading  dimensions,  viz.; 
356  ft.  b.p.  by  46  ft.  ex  breadth  by  27  ft.  6  in.  depth  moulded, 
dead-weight  capacity  5,200  tons  on  a  moderate  draught  of  water. 
The  machinery  has  been  constructed  by  the  same  builders  at 
their  Neptune  works,  and  consists  of  a  set  of  triple-expansion 
engines,  having  cylinders  21  in.,  35  in.,  and  53  in.,  by  48  in. 
stroke,  steam  being  supplied  by  three  large  single-ended  boilers. 
The  trial  trip  passed  off  most  successfully,  the  machinery  work- 
ing without  the  slightest  hitch,  and  to  the  entire  satisfaction  of 
the  owners'  representatives. 

Moray  Firth- — Messrs.  Robert  Duncan  and  Company 
Limited,  Port  Glasgow,  launched  on  September  8th  a  steel  screw 
steamer  of  365  tons,  which  is  the  pioneer  vessel  of  the  Firth 
line  of  steamers,  of  116,  Hope  Street,  Glasgow.  She  was  named 
Moray  Firth.  After  the  launch  the  new  steamer  was  towed 
to  Glasgow,  where  the  machinei'y  will  be  supplied  by  Messrs. 
David  Rowa,n  and  Company. 

Glenelg- — Messrs.  Charles  Connell  and  Company  Limited, 
Scotstoun,  launched  on  September  8th  a  steel  screw  steamer 
for  Messrs.  James  Gardiner  and  Company.  Glasgow.  The 
dimensions  are:    Length,  377  ft.;  breadth,  49  ft.  6  in.;  depth. 
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2ytt.  9  ill.;  with  a  gross  touuagc  ut  :ibout  4-,20U  tons.  Slie  has 
been  built  to  Lk)ycrs  higliest  (.-hi-ss,  three-deck  rule,  with  cellular 
double  bottom  right  fore  and  aft,  and  is  fully  equipped  with  all 
the  most  modern  appliances  for  her  safe  and  efficient  working. 
The  engines  and  boilers  are  being  fitted. by  Messrs.  Dunsiiiuir 
and  Jackson  Limited,  Govan.    The  vessel  was  named  Glenelg. 

Grasmere. — On  September  8th  the  Blyth  Shipbuilding  Com- 
pany Limited,  launched  from  their  shipbuilding  and  graving  dock 
works  the  steel  screw  steamer  Grasmere.  This  vessel  has  been 
constructed  to  the  order  of  the  Grasmere  Steam  Shipping  Coni- 
])any  Limited,  of  which  Messrs.  D.  Ross  and  G.  W.  Falconer, 
Newcastle,  are  the  managers,  and  is  of  the  following  dimensions: 
186ft.  in  length,  26ft.  Sin.  breadth,  and  will  carry  800  tons 
dead  weight,  being  constructed  to  Lloyd's  highest  class.  Triple- 
expansion  engines  of  ample  power  will  be  supplied  by  Mr.  G.  T. 
Grey,  of  South  Shields. 

Kratos. — On  September  8th  the  steel  screw  steamer  Kratos, 
built  by  Messrs.  Wm.  Gray  and  Company  Limited,  for  Captain 
Wilhelm  R.  Luudgron,  of  Gothenburg,  had  liei"^  official  trial 
trip.  The  vessel  left  the  port  about  noon,  and,  after  having 
her  compasses  adjusted  in  the  bay,  proceeded  to  Sunderland, 
having  averaged  on  the  run  round  a  speed  of  12  knots.  The 
Kratos  has  been  built  to  Lloyd's  highest  class,  and  is  of  the 
following  dimensions:  Length  overall,  351ft.  6  in.;  breadth, 
49  ft. ;  and  depth,  25  ft.  3  in.  Triple-e.xpansion  engines  have  been 
supplied  from  the  Central  Marine  Engine  Works  of  the  builders, 
having  cylinders  25^  in.,  40Jin.,  and  67  in.  diameter,  by  45  in. 
piston  stroke,  and  three  large  steel  boilers  adapted  for  a  working 
pressure  of  1801b.  per  square  inch.  The  performance  of  both 
ship  and  machinery  was  entirely  satisfactory  to  all  concerned. 

Justin — Messrs.  Barclay,  Cui'le,  and  Company  Limited, 
Whiteincli,  launched  on  September  8tli  the  steel  screw  steamer 
Justin,  which  has  been  built  for  Messrs.  the  Booth  vSteainship 
Company  Limited,  Liverpool,  for  their  Liverpool,  New  York,  and 
Brazilian  trade.  Her  dimensions  are  :  Length,  365  ft. ;  breadth, 
48  ft.  9  in.;  depth,  26  ft.  6  in.  to  upper  deck;  and  she  is  con- 
structed to  Lloyd's  and  Boai-d  of  Trade  highest  class.  Her  gross 
tonnage  is  3,500  tons,  with  a  total  carrying  capacity  in  holds 
and  bunkers  of  about  11,200  tons  measurement.  The  vessel  is 
rigged  as  a  two-masted  fore  and  aft  schooner,  and  has  a  com- 
plete shelter  deck.  Accommodation  is  provided  for  about  20 
first-class  passengers.  The  facilities  for  loading  and  discharging 
are  very  complete,  five  cargo  hatches  of  ample  size  being  fitted, 
with  twelve  derricks  and  nine  powerful  steam  winches  of  the 
builders'  own  make.  In  addition,  an  extra  heavy  derrick  is 
provided  capable  of  lifting  30  tons.  Machinery,  consisting  of 
triple-exjjansion  engines,  has  been  constructed  by  the  builders. 

Potaro. — ^Messrs  Harland  and  Wolff  Limited,  of  Belfast, 
launched  from  their  yard  on  September  10th  a  steel  screw  steamer 
named  Potaro,  built  to  the  order  of  the  Royal  Mail  Steam 
Packet  Company,  of  London.  The  Potaro  is  388  ft.  6  in.  in 
length  by  48  ft.  beam,  with  a  dead-weight  capacity  of  about 
6,000  tons,  and  has  been  specially  designed  to  meet  the  require- 
ments of  the  owners  for  their  River  Plate  trade.  The  vessel 
will  be  fitted  with  a  set  of  triple-expansion  engines  which  are 
also  being  constructed  by  Messrs.  Harland  and  Wolff  Limited. 

Kingtor. — On  September  10th  Messrs.  Irvine's  Shipbuilding 
and  Dry  Docks  Company  Limited  launched  from  their  ship- 
yard, at  West  Hartlepool,  a  steel  screw  steamer,  built  to  the 
order  of  P.  H.  Holman,  Esq.,  London.  She  is  of  the  following 
dimensions:  Length  342ft. 'by  48  ft.  broad  by  24  ft.  deep, 
and  of  a  large  measurement  cargo  capacity.  The  vessel  is  built 
to  Lloyd's  highest  class.  Engines  of  the  triple-expansion  type 
are  being  supplied  and  fitted  by  Messrs.  Blair  and  Company 
Limited,  Stockton,  having  cylinders  in.,  39  in.,  and  64  in.,  by 
42  in.  stroke,  two  single-ended  boilers  working  at  a  pre.ssurc  of 
1801b.    The  vessel  was  named  Kingtor. 


NAVAL  NOTE. 
A  NEW  fisheries  protecting  cruiser,  which  Messrs.  Vickers, 
Sons,  and  Maxim  Limited  have  constructed  at  Barow-in- 
Fumess  for  the  Government  of  Canada,  completed  her  steam 
and  gun  trials  with  satisfactory  results.  This  vessel,  named 
the  Canada  by  Lady  Strathcona  on  the  occasion  of  the  launch, 
attained  on  an  extended  trial  an  average  speed  of  17^  knots, 
notwithstanding  that  the  length  of  the  hull  is  only  200  ft.,  tlic 
propulsive  efficiency  being  notably  high.  This  speed  excels 
that  of  any  fishing  craft  vphich  the  vessel  is  designed  to  keep 
"  in  order,"  and  the  four  quick-firing  long-range  guns  mounted 
will  serve  to  prevent  illegal  work.  The  cruiser,  which  has  a 
powerful  ram  and  a  smart,  rakish  appearance  with  two  masts 
fore  and  aft,  schooner-riged,  and  one  funnel,  is  200  ft.  long, 
25  ft.  beam,  and  14  ft.  depth.  Aft,  as  in  all  warships,  there  is, 
on  the  upper  and  lower  decks,  accommodation  for  officers, 
engineers,  doctors,  etc.,  with  ward  room  and  pantry,  while 
rooms  are  provided  for  warrant  and  petty  officers.  The  crew 
is  berthed  forward.  The  total  complement  is  60.  The 
magazines  are  forward  of  the  machinery  compartments.  The 


equipment  includes  a  complete  electric  installation  with  search- 
light projector,  steam  steering  gear,  steam  windlass,  and  largo 
steam  launch,  in  addition  to  four  lifeboats.  The  propelling 
machinery  consists  of  triple-expansion  engines,  two  single- 
ended  boilers  worked  with  heated  forced  draught,  and  a  com- 
plete set  of  auxiliary  engines.  On  the  steam  trials  the  boilers 
worked  at  a  pressure  of  180  1b.,  and  the  ])owcr  developed  was 
1,800  indicated  horse  power  when  the  engines  were  making 
177  revolutions  per  minute. 

New  Vessel  for  the  British  Nayy. — There  was  launched 
for  the  Admiralty  from  the  shipyard  of  Messrs.  Sir  W.  G.  Arm- 
strong, Whitworth,  and  Co.,  Elswick,  on  Sept.  8th,  the  twin-screw 
steel-protected  fleet  scout  Adventure.  The  principal  dimensions 
of  the  vessel  are  :  Length,  374  ft. ;  breadth,  30  ft.  4  in. ;  draught, 
13  ft.  3  in.;  displacement,  2,850  tons.  Her  armament  comprises 
ten  12-pounder  quick-firing  guns,  eiglit  3-pounder  quick-firing 
guns,  -and  two  torpedo  tubes.  'I'he  twin-screw  propelling 
machinery,  which  is  being  constructed  by  Messrs.  Hawthorn, 
Leslie,  and  Company,  will  be  of  a  novel  type,  having  six 
cylinders  working  at  each  screw  shaft.  It  has  been  designed  to 
develop  16,000  I.H.P.,  which  is  confidently  expected  to  give  tlie 
vessel  a  speed  exceeding  the  contract  speed  of  25  knots. 


QUERIES  AND  REPLIES. 


Communications  intended  for  insertion  should  be  written  on  one  side  of 
the  paper  only;  and  if  accompanied  by  sketches,  these  should  be 
neatly  drawn,  and  forwarded  on  a  roll,  to  prevent  creasing.  We 
cannot  undertake  to  return  rejected  communications,  or  to  reply  to 
inquiries  by  letter.  In  all  cases  letters  must  be  accompanied  with 
the  name  and  address  of  the  writer. 

We  do  not  hold  ourselves  responsible  for  the  opinions  of  our  Corres- 
pondents. 


1842.  Indicated  Horse  Power  of  Compound  Engines.— Can  any 

reader  of  Practical  Engineer  advise  ine  of  tables  which  give  fairly 
accurately  the  above,  provided  the  dimensions  of  engines  and 
boiler  pressure  are  known,  but  no  diagrams  available  ?  Or  can 
any  reader  advise  me  of  a  quick  method  of  calculating  I.H.P.  as 
above  ?  I  believe  there  is  an  instrument  like  a  slide  rule  for  single 
cylinders  ;  where  can  it  be  got  ? — Broads. 

Answer  No.  1. — Mr.  Seaton's  rule  for  estimated  horse  power 
comes  very  near  the  I.H.P.,  viz., 

E.H.P.  =      X  Jv'x  R  X  S 
8500 

where  D  =:  diameter  of  L.P.  cylinder, 

P  =  absolute  boiler  pressure, 
R  =  revolutions  per  minute, 
S  =  stroke  in  feet. 

You  would  probably  find  that  Messrs.  Stanley,  Great  Turnstile, 
London,  or  Mr.  A.  G.  Thornton,  King  Street  West,  Manchester, 
mathematical  instrument  makers,  could  i)rovide  you  with  a  slide 
rule  for  the  purjjose. — Velinheli. 

Answer  No.  2. — A  calculating  rule  for  this  purpose  was  bi'ought 
out  by  Mr.  W.  J.  Gou<lie,  Albert  Drive,  Ci  o.ss  Hill,  Glasgow,  a  few 
years  ago,  from  whom  it  can  doubtless  be  had.  The  instrument 
was  described  in  The  Practical  Engineer  of  22nd  June,  1900. — 

El''FlCIENCY. 


1843.  Marburg  Pump. — I  should  be  very  pleased  if  any  reader 
could  give  me  any  information  explaining  the  action  of  th-i 
Marburg  pump,  made  by  E.  W.  Bliss  and  Co.,  Brooklyn,  New 
York,  U.S.A.  It  is  of  the  rotary  kind,  and  in  some  positions  the 
suction  and  discharge  passages  appear  to  be  connected. — C.  P.  R. 

1844.  Flash  Boiler. — I  w  ish  to  make  a  flash  boiler,  to  be  fired  by  a 
Clarkson  paraffin  oil  burner,  to  provide  steam  for  a  twin- 
cylinder  engine  developing  about  4  I.H.P.  Will  any  reader 
lie  good  enough  to  let  me  know  the  size  and  length  of  tube 
required  ?  Details  ;  Steam  saturated  at  500  lb.  per  square  inch  ; 
superheated  to  about  7001b.  per  square  inch;  piston  area  each 
cylinder,  l'25in.  ;  stroke  3  in.  ;  revolutions  600  per  minute. — E.  J. 

1845.  Spirit  Level  Tube. — Can  any  reader  tell  me  where  1  can  [lur- 
chase  a  spirit  level  tube  which  has  been  ground  out  true  in  the 
inside  ?  I  know  they  are  made,  as  I  have  seen  one.  The  price  is 
about  3s.  each. — A.  H. 

1846.  Technical  Books. — I  would  be  grateful  if  any  reader  would 
recommend  a  good  practical  book  dealing  with  hydraulic  machinery, 
steam  and  steam  engine,  and  electricity,  as  the  text  books  I  ha\  e 
come  across  appear  to  be  more  of  a  treatise  on  mathematics. 
What  I  want  is  a  book  or  books  dealing  with  the  proper  care,  the 
traits  and  tendencies  of  members  of  such  plant,  and  how  to  deal 
with  them. — Anxious  Engineer. 
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1847-  Boiler  Feed. — What  is  the  reason  that  when  feeding  boilers 
through  a  Green's  econ"niiser,  if  the  water  in  eeouoniiser  rises 
above  a  certain  temperature,  the  boiler  pump  fails  to  jiunip  the 
water  into  the  boilers  ?  We  can  feed  all  right  if  the  temperature  is 
about  260  deg.  Fah.,  but  if  this  rises  to  300  deg.  V&h.,  the  pump 
fails.    Why  is  this  ? — B(  lton. 

1848.  Dishing  a  ad  Flanging  Plates.— Would  some  of  jour  readers 

kindly  inform  me  the  I'eit  method  of  dishing  and  flanging  j>Iates 
4  ft.  to  8  ft.  diameter,  and  fi-om  J  in  to  j  in.  thick,  with  a  hydraulic 
press  having  large  centre  ram  and  four  au.xiliary  rams  !  A  rough 
sketch  of  various  sections  of  dies,  etc.,  would  oblige. — Hydkaulio. 

1849.  Book  on  Brown's  Hydraulic  Cargo  Gear  and  Telemotor. 

Will  any  reader  kindly  tell  me  the  name  of  a  book  from  which  I 
can  obtain  the  neces.sary  information  for  the  efficient  working  and 
maintenance  of  Brown's  hydraulic  cargo  gear,  on  board  shiji, 
with  a  chapter  on  the  telemotor  ? — Marine  Engineer. 

1850-  Revolutions  of  Engine.— Given  dimensions  of  engine,  boiler 
pressure,  and  amount  of  work  engine  has  to  perform,  how  can  I 
estimate  the  speed — i.e.,  number  of  revolutions  at  which  it  will 
work  ?  Example  :  We  have  an  engine  20  in.  diameter  cylinder, 
4  ft.  stroke,  cut  off  7  stroke.  Boiler  pressure  at  gauge  70  lb.  per 
square  inch.  Engine  required  to  do  work  equal  to  3,870,768  foot- 
pounds per  minute,  hauUng  coal  up  :  n  incline  of  1  in  3,  at  six  miles 
per  hour.  To  know  what  gearing  to  put  between  the  8  ft.  drum 
and  engine,  I  must  know  the  speed  of  engine.  Perhaps  some 
correspondent  can  give  a  I'ule  for  determining  piston  speed^  for 
given  pressures  and  cut-offs  when  engine  is  doing  its  fair  load. — 
Mining. 


MISCELLANEA. 

Anti-dust. — A  writer  in  a  recent  number  of  the  Tiiiic-i  draws 
attention  to  the  possible  solution  of  the  dust  difficulty  on  roads 
in  tlie  use  of  a  material  termed  "  Tarmac."  He  .says  that 
practical  tests  have  shown  the  results  to  be  satisfactory. 

Steamship  Ju  verna. — This  vessel,  of  which  we  gave  particulars 
and  result  of  trials  in  our  issue  of  September  9tli,  is  supposed  to 
be  lost,  with  all  hands.  She  was  on  her  maiden  voyage  from  the 
Clyde  to  Kingston. 

The  North  of  England  Institute  of  Mining  and 
Mechanical  Engineers. — An  excursion  meeting  of  the  mem- 
bers of  the  above  institute  will  be  held  from  September  19tli  to 
the  23rd  inclusive.  It  is  proposed  to  visit  a  large  number  of 
works  in  the  Newcastle-upon-Tyne  district. 

Work  and  Wages  :  Bradford. — There  is  no  improvement 
to  report  as  regards  the  engineering  and  textile  machinery  trades 
in  this  district.  We  have  above  the  average  number  of  un- 
employed on  the  books  at  present,  with  no  prospect  of  any 
iniproveiiient. 

Speaking  last  week  at  the  dinner  of  the  Society  of  Chemical 
Industrv,  at  New  York,  Sir  William  Eamsay  caused  prolonged 
cheering  when  he  predicted  that  chemistry  was  on  the  eve  of  the 
discovery  of  the  origin  of  the  ordinary  elements.  There  were 
about  300  scientists  present. 

English  Engines  for  Abroad. — An  important  contract  for 
a  number  of  large  twelve-wheeled  locomotives  for  the  Buenos 
Ayres  Western  Railroad  has  been  awarded  to  Messrs.  Beyer, 
Peacock,  and  Company  Limited,  of  Gorton,  Manchester,  who 
have  also  recently  secured  the  order  for  the  early  delivery  of  no 
fewer  than  31  heavy  passenger  locomotives  for  the  East  Indian 
State  Railways. 

^  Foreign  Ships  and  British  Ports.— Tiie  Nca-castle 
Chronicle  gives  the  following  figures  to  show  a  continuance  of  the 
heavy  employment  of  foreign  ships  at  certain  British  ports. 
Coal  was  carried  foreign  from  the  ports  named  below  in  the 
following  vessels— divided  into  British  and  foreign— in  the  past 
month  :  — 

Brilish.  Fureigii. 

From  Newcastle    183      ...  250 

From  Blj^th   47      ...  148 

From  West  Hartleiiool    13      ...  53 

From  Methil   43      ...  go 

From  Amble   13      ...  25 

New  Steamship  for  the  Cunard  Company. — Messrs.  Swan, 
Hunter,  AVigham,  and  Richardson  Limited,  Shipbuilding  yard^ 
Wallsend-on-Tyne,  are  now  engaged  in  laying  down  the  keel 
of  what  will  be,  when  completed,  the  largest  steamship  afloat. 
The  vessel  will  be  760  ft.  in  length,  87^  ft.  in  breadth,  and 
63  ft.  m  depth,  or  ,35  ft.  longer,  12 J  ft.  broader,  and  11  ft.  greater 
in  depth  than  the  Baltic,  the  present  largest  vessel,  and  will 
accommodate  2,900  passengers.  The  construction  of  the  vessel 
will  entail  g^reater  labour  than  would  a  battleship.  It  will  have 
a  normal  speed  of  24i  knots,  and  is  to  develop  a  horse  power 
hitherto  unattained  by  any  mercantile  vessel,  the  engines  being 
the  well-known  Parsons  steam  turbine. 


American  Coal  i-or  Europe. — -Some  few  years  ago  there  was 
a  proposal  amongst  American  coal  owners  to  organise  American 
competition  in  the  European  markets,  but  the  industrial  boom 
now  coming  to  an  end  caused  the  consideration  of  these  measures 
to  be  postponed.  The  idea  has  now  been  revived,  and  there  is 
talk  of  establishing  a  depot  for  American  coal  at  some  important 
European  port.  Havre  has  been  mentioned  as  the  probable 
seat  of  operations,  but  possibly  a  Mediterranean  port  will  be 
preferred.  The  idea  of  the  depot  is  no  doubt  to  take  advantage 
of  periods  when  freights  aio  abnormally  low  to  set  up  a  large 
stock  on  this  side,  but  it  is  probable  that  the  exjienses  of 
stocking  and  the  necessary  deterioration  through  double  handling 
would  be  an  effectual  drawback  to  any  gain  in  cheap  shipping 
charges. 

Major-General  Sir  F.  R.  Wingate,  the  Sirdar,  has 
recently  been  directing  his  attention  to  a  series  of  experiments 
on  Dunbar  Sands  with  a  motor  car  of  the  Arrol-Johnston  type 
with  a  view,  should  the  trials  prove  satisfactory,  to  sending  out 
a  number  of  cars  to  the  Soudan.  The  car  is  of  a  most  substantial 
and  sorviceably  built  pattern  of  12  H.P.,  fitted  with  large  solid 
tyres.  On  every  occasion  there  was  naturally  an  inclination  to 
sink,  which  was  nothing  more  than  could  be  expected,  especially 
seeing  that  "  sand  floating  "  appliances  were  not  attached  to  the 
wheels,  but  nevertheless  progress  was  made,  although  at  a 
limited  rate  of  speed.  The  Sirdar  afterwards  stated  that  he 
considered  that  the  car  had  come  out  of  a  succession  of  exceedingly 
severe  tests  in  a  wonderfully  satisfactory  manner.  Motors  for  the 
conveyance  of  goods,  of  a  heavy  type,  had  already  done  service 
in  the  Soudan,  and  .judging  from  what  they  had  been  able  to 
accomplish,  subject  to  certain  alterations,  particularly  with 
regard  to  broader  wheels,  there  was  a  great  future  for  motors 
in  the  Far  East. 

New  Use  for  Aluminium. — According  to  La  Metallurgie, 
at  a  recent  meeting  of  the  Societe  d'Encouragement  pour 
I'Industre  National,  an  interesting  paper  was  read  on  the 
substitution  of  aluminium  for  wood  in  the  machinery  of  spinning 
mills.  In  the  textile  industries — spinning,  dyeing,  and  silk 
weaving,  among  others — a  wooden  bobbin  is  generally  used. 
This  is  cheap  and  easily  worked,  but  it  has  many  drawbacks. 
Being  very  hydrometric,  it  suffers  from  variations  of  tempera- 
ture; this  accounts  for  the  fact  that  in  spinning  factories  where 
the  atmosijhere  is  full  of  humidity  the  bobbins  revolve 
irregularly,  causing  jerks  which  slacken  the  speed  and  occasion 
the  threads  to  break.  Tlie  result  is  waste  of  stuff  and  loss  of 
time  in  joining  the  threads  again.  It  has  been  proposed  to 
substitute  aluminium  for  wood.  Bobbins  made  of  this  metal 
revolve  in  any  temperature  and  any  degree  of  humidity ;  their 
relative  lightness  (five  aluminium  bobbins  weigh  no  more  than 
two  wooden  ones)  allows  the  machines  carrying  them  to  move 
more  quickly,  or  an  equal  speed  may  be  obtained  at  less  expense 
of  motive  power;  finally,  the  smaller  volume  of  the  bobbins 
diminishes  the  cost  of  transport.  It  was  stated  that  several 
firms  had  adopted  the  use  of  aluminium  bobbins,  and  had  found 
that  they  possessed  many  advantages. 

Trade  Marks  in  China. — With  regard  to  the  important 
treaty  which  has  been  entered  into  between  Great  Britain  and 
China,  under  which  the  Chinese  Government  undertakes  to 
establish  offices  where  trade  marks  can  be  registered,  advices 
just  to  hand  indicate  that  the  regulations  for  carrying  the 
undertaking  into  effect  have  been  officially  published.  The 
British  Government  has  assented  to  them,  and  the  Japanese 
Government  raises  no  objection,  so  that  the  regulations  will 
no  doubt  be  put  into  force  if  they  are  assented  to  by  the  United 
States  Government.  Briefly,  the  regulations  are  as  follow : 
Any  person  desiring  to  use  a  trade  mark  in  China  must  first 
register  the  same  according  to  these  regulations.  The  Board 
of  Commerce  shall  establish  a  bureau  of  registration.  Every 
application  must  contain  a  statement  giving  a  general  descrip- 
tion of  the  trade  mark,  and  the  class  and  particular  kind  of 
goods  for  which  it  is  to  be  used.  The  application  wdll  be  placed 
on  file  for  three  months  and  advertised  by  the  bureau,  and  if  no 
one  petitions  against  it  it  will  be  registered.  If  two  persons  apply 
for  similar  trade  marks  the  first  applicant  will  receive  registra- 
tion ;  but  in  the  case  of  a  trade  mark  already  registered  in  a 
foreign  country  the  date  of  such  foreign  registration  will  be 
recognised  if  application  in  China  be  made  within  four  months. 
During  the  first  six  months  of  the  establishment  of  the  bureau 
applications  can  be  made  for  registration  of  trade  marks 
already  registered  abroad,  and  the  bureau  shall  recognise  such 
trade  marks  as  entitled  to  precedence.  Any  mark  which  has 
been  publicly  applied  in  China  to  a  special  article  for  more  than 
two  years  before  application  for  registration  cannot  be 
registered.  Suits  for  infringement  by  foreigners  against  Cliinese 
are  tried  by  a  local  magistrate  and  the  consul  sitting  together, 
but  if  both  parties  to  the  suit  be  foreigners  the  consular  court 
has  jurisdiction.  Penalties  for  infringement  are  very  severe. 
It  is  believed  that  the  new  treaty  will  prove  very  useful,  as 
trade  marks  that  are  registered  will  be  more  efficaciously  pro- 
tected from  any  infringement,  but  omission  to  register  may 
involve  loss  of  rights. 
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ELECTRICAL  POWER  AND  THE  COAL  PROBLEM. 

The  somewhat  acrimonious  discussion  that  is  now  taking 
place  as  to  the  advisability  of  prohibiting  the  export  of 
steam  coal  has  brought  to  the  front  the  question  and 
possibility  of  the  greater  utilisation  of  electrical  power 
for  the  purpose  of  enabling  coal  to  be  dispensed  with  in 
certain  districts  and  positions.  It  cannot  be  suggested 
that  at  the  present  time  electrical  power  has  reached  its 
limit  of  useful  application,  but  it  would  possibly  be  more 
correct  to  say  that  the  advantages  of  electrical  power 
transmission  are  only  now  beginning  to  be  commercially 
appreciated. 

It  is  perhaps  an  accident  of  our  geographical  position 
that  we  have  at  hand  sources  of  coal  supply  which  can 
in  many  cases  be  used  more  advantageously  for  the 
generation  of  electrical  energy  than  can  any  other  source 
of  mechanical  power.  Thus  it  is  thaf  for  the  most  part 
the  electric  power  installations  of  this  country  are  those 
wherein  steam  is  first  generated  from  various  forms  of 
fuel,  and  then  employed  in  the  different  types  of  engines 
und' motors  for  the  generation  of  the  electrical  current. 

The  greatest  electrical  power  installation  that  the 
wcild  at  the  present  time  knows  is,  of  course,  one 
wherein  coal  has  no  part,  namely,  that  of  the  Niagara 
Falls  Hydraulic  and  Power  Company.  We  unfortunately 
have  not  in  this  country  sufficiently  appreciated  the  possi- 
bilities of  transmitting  power  economically  from  sources 
of  supply  where  water  happens  to  be  running  to  waste. 
It  is  however,  sometimes  a  question  of  greater  economy 
to  employ  the  coal  at  a  higher  cost  rather  than  to  use 
the  cheap  water  and  then  transmit  the  electrical  current 
by  mains  to  a  distance  where  the  electrical  power  is  to  be 
commercially  used. 

There  are  many  places  m  this  country  where  wind  power 
could  be  advantageously  employed  for  supplying  the 
necessary  mechanical  energy  to  motors  for  the  generation 
of  electrical  currents ;  and,  given  at  the  same  time  efficient 
storage  batteries  that  can  be  installed,  there  should  be  no 
reason  why  in  certain  districts  a  constantly  moving  breeze 
should  not  be  tapped  for  generating  power  such  as  could 
be  stored  up  in  batteries  for  use  as  occasion  demanded. 
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The  chief  complaint  that  lias  been  made  hitherto  against 
some  electrical  storage  batteries  has  been  that  the  battery 
is  not  a  constant  factor,  inasmuch  as  a  certain  amount  of 
power  is  lost  in  coming  from  the  battery,  and  the  battery 
itself  deteriorates  after  a  number  of  charges  and  recharges 
have  been  made.  This  complaint,  while  it  may  be  levelled 
against  some  old  types  of  batteries,  is  by  no  means  true 
as  to  the  conditions  under  which  some  modern  batteries 
can  be  worked,  for  experiments  have  shown,  particularly 
with  Mr.  Edison's  new  storage  battery,  that  it  is  capable 
of  giving  out  practically  all  that  which  it  takes  in,  and 
that  while  it  is  made  up  in  metallic  form,  which  is  lighter 
than  those  hitherto  made,  the  repeated  charges  and  re- 
charges made  from  the  battery  make  no  api^areut  effect 
upon  its  life  or  durability. 

With  the  introduction  of  good  and  reliable  accumulators 
a  great  impetus  will  naturally  be  given  to  the  use  of 
electiical  power,  as  it  will  be  possible  for  a  moderate 
amount  of  power  to  be  constantly  employed  in  generating 
current  that  can  be  stored  up  to  be  used  quickly  perhaps 
and  in  large  quantities  for  a  short  time,  and  thus  to  make 
it  possible  for  small-power  waterfalls  and  variable  wind 
power  to  be  employed  to  the  fullest  advantage  to  the  total 
displacement  of  boilers  and  other  fuel-consuming  plant  at 
present  found  necessary  for  such  purposes. 

Those  who  are  clamouring  for  the  protection  of  one 
portion  of  the  coal  industry  should  bear  in  mind  the 
possibilities  that  are  open  to  mechanical  science  from  the 
undeveloped  resources  of  small  natural  powers  that  up  to 
the  present  have  not  been  sufficiently  appreciated  owing 
to  the  comparative  cheapness  of  the  fuel  that  happens  to 
be  near  at  hand. 

Following  upon  the  experience  that  is  always  associated 
with  new  productions,  when  power  users  fmd  themselves 
confronted  with  difficulties  in  connection  either  with  the 
supply  or  the  cost  of  coal,  an  impetus  will  be  given  in  the 
direction  of  the  creation  of  large  power  electrical  plants 
from  which  current  can  be  transmitted  to  independent 
users  at  economical  rates,  and  there  will  be  induced  an 
incentive  for  the  development  of  the  wind,  water,  and  tidal 
forces  now  in  large  measure  neglected. 


CHEAP  MOTOR  CARS. 

The  trials  that  have  recently  been  instituted  by  the 
Automobile  Club  for  testing  "  small  cars  "  should  do  much 
towards  popularising  the  motor  car  by  directing  the 
attention  of  the  very  large  number  of  possible  users  in 
this  country  to  the  fact  that  a  reliable  machine  can  now 
be  obtained  for  ordinary  purposes  at  prices  that  compare 
somewhat  favourably  with  the  cost  of  a  horse,  trap,  and 
its  saddlery  and  other  accoutrements. 

From  the  trials  that  have  been  made  it  is  clear  now 
that  a  machine  can  be  obtained  of  a  reliable  character  for 
ordinary  every-day  duty  at  a  cost  not  exceeding  £150. 
While,  however,  the  question  of  first  cost  is  of  some 
importance,  engineers  will  be  apt  to  look  with  suspicion 
upon  any  test  which  is  made  wherein  the  cost  is  perhaps 
made  more  a  material  jjoint  than  the  mechanical  arrange- 
ments and  devices  emplo3^ed  in  connection  with  the  iuotor 
and  its  transmission  mechanism. 


The  ideal  car  must  unquestionably  be  strongly  built, 
and  its  durability  must  not  be  obtained  at  the  cost  of 
simplicity  of  construction  and  accessibility  of  mechanism  ; 
for  it  must  be  borne  in  mind  that  the  person  who  is  to 
have  charge  of  the  car  is  one  in  all  probability  unfamiliar 
with  the  details  of  the  mechanism,  and  therefore  compli- 
cations must  be  avoided. 

We  have  had  occasion  to  examine  cars  in  which  the 
mechanism  would  probably  worry  a  fitter,  much  more  the 
ordinary  amateur  who  delights  to  be  the  owner  of  the 
fashionable  motor  vehicle.  The  upkeeji  of  the  car  is 
frequently  a  matter  that  will  be  just  as  imqDortant  to  the 
user  as  the  first  cost,  so  that  the  catalogue  or  list  price 
of  the  machine,  while  being  cheap,  may  be  in  effect  dear 
if  the  user  finds  that  he  has  bought  worry  with  his  car, 
and  that  it  will  be  necessary  for  him  to  live  in  the  neigh- 
bourhood of  a  repair  shop  if  he  is  to  be  able  to  make 
frequent  runs  on  his  machine. 

It  is  interesting  to  note  from  the  report  that  has  been 
issued  that  out  of  eleven  cars  that  made  ten  or  more 
non-stop  runs  out  of  a  possible  twelve  during  the  trials, 
seven  were  of  British  make,  three  were  of  foreign  manu- 
facture, and  the  other,  while  being  of  foreign  make,  had 
an  English  name. 

The  judges  were  of  opinion  that  the  performances  of 
the  cars  as  a  whole  were  remarkably  good,  and  that 
"  great  improvement "  in  the  construction  and  arrange- 
ment of  brakes  and  steering  gear  has  been  effected  over 
some  of  the  earlier  machines  that  were  put  upon  the  road. 
It  is  still  necessary,  however,  it  appears,  for  the  judges  to 
draw  further  attention  to  the  want  of  accessibility  of  many 
of  the  vital  parts  connected  with  the  machinery,  and  also 
to  the  failure  in  detail  of  some  of  the  subsidiary  members 
owing  to  the  excessive  vibration  or  non-elastic  manner  in 
which  some  of  the  parts  were  connected  together. 

While  the  trials  that  have  been  conducted  are  very  satis- 
factory as  showing  that  British  engineers  are  alive  to 
their  opportunities,  the  awards  in  the  report  of  the  judges 
should  give  further  incentive  to  those  firms  who  have  not 
sufficiently  appreciated  the  possibilities  that  are  open  to 
them  in  adapting  their  works  to  the  production  of  motors 
and  parts  for  thai  which  is  unquestionably  a  coming 
industry. 


NOTES  ON  NEWS. 

Comparative  Costs  of  Hydeaulic  and  Electric  Cranes. 
— ^An  interesting  calculation  has  been  made  in  America  as 
to  the  relative  economy  of  hydraulic  and  electric  power  for 
the  working  of  dock  cranes.  The  following  result  was 
reached  from  the  experiments :  The  hydraulic  crane  lifted 
1,210  tons  of  rails  in  seven  hours  at  a  cost  of  Is.  6^. 
per  1,000  foot  tons ;  the  electric  crane  lifted  1,225  tons 
in  5|  hours  at  a  cost  of  Is.  3d.  per  1,000  foot  tons.  The 
indicated  saving  in  the  cost  of  working  was  thus  about 
20  per  cent,  while  the  saving  in  time  was  25  per  cent  for 
practically  the  same  work. 

Electric  Motors  fob  Domestic  Looms. — It  seems 
probable  that  the  electric  motor  is  destined  to  play  a  great 
part  in  the  textile  industries.  There  are  thousands  of 
domestic  looms  now  working  on  the  Continent  that  would 
have  been  idle  long  ago  if  the  electric  motor  had  not  come 
to  the  rescue  and  given  them  a  new  lease  of  life.  A 
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number  of  expeiiineuts  have  been  made  at  Ghent  as  to 
the  cost  of  production  of  linens  and  woollens  in  the 
factories  and  by  means  of  the  electric  loom  in  the  cottage. 
After  a  series  of  veiy  careful  trials  it  has  been  reported 
that  certain  fabrics  can  be  produced  more  cheaply  by  the 
domestic  worker.  It  is  necessary,  however,  that  the  loom 
and  the  other  appliances  should  be  thoroughly  up  to  date. 
The  complete  modern  equipment  of  a  domestic  weaving 
room  may  cost  anything  from  1,000  to  3,000  francs  per 
loom,  according  to  the  class  of  cloth  made.  This  initial 
outlay  is,  of  course,  beyond  the  resources  of  the  domestic 
weaver,  and  a  eonipaiiy  has  been  formed  in  Ghent  to  enable 
the  home  worker  to  acquire  the  necessary  plant.  The 
company  will  fit  up  a  domestic  workshop  in  first-class  style 
on  the  hire-purchase  system.  The  syndicate  is  not  ani- 
mated by  philanthropic  motives,  but  consists  entirely  of 
business  men  who  are  prepared  to  lend  money  to  the 
domestic  weaver  because  they  are  satisfied  that  the  invest- 
ment will  yield  a  fair  return. 


Federated  Trades  and  the  Bonus  System. — The  sub- 
connnittee  appointed  by  the  Federation  of  Engineering 
and  Shipbuilding  Trades  to  consider  the  premium  bonus 
system  have  reported  that  they  are  of  opinion  that  the 
underlying  principle  in  all  such  systems  is  the  same.  A 
time  value  in  hours  is  put  on  work,  and  for  all  time  saved 
on  the  hours'  limit  the  workman  receives  a  proportionate 
increase  in  his  wages.  The  time  limit  is  invariably  fixed 
by  the  firm,  and  no  bonus  is  paid  until  the  work  has  been 
passed  as  satisfactory  by  the  employers'  representatives. 
In  no  case  have  the  workmen  in  any  shop  been  consulted 
as  to  their  willingness  to  accept  the  system,  although  the 
executives  of  the  Federated  Employers  and  the  Amalga- 
mated Engineers  entered  into  an  agreement  regardino-  its 
iniititution.  The  fixing  of  the  time  allowance  by  calculation 
on  a  piecework  basis  is  objected  to  because  such  a  method 
of  calculation  means  that  the  pace  is  set  by  the  most 
proficient  workmen,  with  the  result  that  the  weaker  go  to 
the  wall.  The  committee  strongly  object  to  the  doctrine 
that  the  excellence  of  one  man  should  be  made  a  medium 
for  grinding  down  another  who  is  not  so  gifted.  They 
believe  that  the  system  has  absolutely  nothing  to  recom- 
mend it.    "  It  is  an  adaptation  of  the  most  pernicious  and 

degrading  condition  of  employment  in  modern  industry  

the  task  work  system— it  is  uneven  in  its  operation,  and 
harsh  and  unjust  in  its  application;  it  creates  jealousy 
and  ill-feelmg  in  the  workshop,  and  is  the  cause  of  endless 
bickermg  and  misunderstanding  owing  to  the  complicated 
and  mtricate  character  of  the  calculations  involved  in  many 
of  its  forms ;  it  has  been  the  cause  of  more  men  beino- 
discharged  than  any  strike  which  has  yet  taken  place  in 
the  history  of  the  engineering  and  shipbuilding  industry, 
and  it  will  have  the  effect  of  keeping  men  whose  wanino- 
physical  powers  unfit  them  for  the  cIose.st  and  hardest 
labour  froni  obtaining  employment,  except  when  trade  is  at 
Its  busiest."  The  Executive  Council  are  unanimous  there- 
tore  in  condemning  any  system  of  payment  of  wages  except 
by  the  hour,  or,  in  cases  where  piecework  is  recognised, 
by  mutual  arrangement  between  the  workmen  or  their 
representatives  and  the  employer,  and  strongly  recommend 
the  societies  represented  on  the  Federation  "to  do  all  in 
tlieir  power  to  prevent  their  members  working  under  any 
bonus  system. 


The  Jungfrau  electric  track  railway  is  now  nine  and  a 
half  miles  long,  and  rises  in  that  distance  6,88.3  ft.  Grades 
of  25  per  cent  are  frequently  met  with,  and  with  a  view 
to  overcoming  them  a  new  electric  locomotive  has  been 
adopted  which  differs  materially  in  detail  from  the  loco- 
motives in  use  on  other  mountain  roads.  The  locomotive 
weighs  16'8  tons,  and  is  equipjied  with  two  150  horse  power 
rlnee-phase  motors  of  450  to  600  volts,  running  at  760 
revolutions  per  minute.    A  speed  of  five  miles  per  liour 


is  maintained  on  both  the  up  and  down  journeys.  Special 
ariangements  are  provided  for  regulating  the  speed  of  the 
locomotive  on  the  down  grade — when  disconnected  from 
the  power  line — between  tlie  normal  speed  and  5  per  cent 
of  this.  The  motors  work  as  asynchronous  motors  on  the 
u!)  journey,  but  they  can  be  connected  up  as  self-exciting 
generators  on  tiie  down  run.  They  have  three  slip  rings 
Oil  the  one  side  and  a  commutator  on  the  other.  The  three 
brushes  belonging  to  the  latter  are  automatically  lifted 
off  the  commutator  by  a  three-phase  magnet  whenever  the 
line  circuit  is  connected  up  to  the  motors.  A  resistance, 
capable  of  absorbing  170  kilowatts  for  a  lengthy  period, 
is  used  both  for  starting  and  for  braking.  To  ensure 
lierfect  safety  three  independent  sets  of  brakes  are  pro- 
vided, one  operated  by  electricity  and  controlled  auto- 
matically, a  second  worked  by  hand,  and  which  applies 
bronze  shoes  to  the  driving  axle  of  the  locomotive,  and  a 
third,  the  emergency  brake,  which  can  be  made  to  grip  the 
rack. 


Whitworth  Scholarships. — Tlie  following  is  a  list  of 
the  candidates  successful  in  the  competition  for  the  Wliit- 
wcrtli  Scholarships  and  Exhibitions  in  1904  :  Sciiolarsliips 
(tenable  for  three  years,  £125  a  year  each) — ^Walter  A. 
Scoble,  engineer,  London  ;  Herbert  G.  Tisdall,  engineer, 
Bedford;  James  Cunningliam,  engineer's  draughtsman, 
Glasgow;  Archibald  D.  Alexander,  student  (late  engine 
fitter's  apprentice),  Portsmouth.  Exhibitions  of  £50 
(tenable  for  one  year) — Sidney  K.  Dight,  Plj'iiiouth  ;  Edwin 
S.  Crump,  Wolverhampton  ;  Harold  H.  Perring,  Devonport  : 
Sidney  H.  E.  May,  Portsmouth  ;  William  B.  Wood,  Sheer- 
iiess ;  Alexander  K.  Horne,  Edinbm-gli ;  Leslie  G.  Milner, 
London  ;  John  Wharton,  Leeds  ;  Thomas  A.  Colvill,  Chat- 
luuii ;  Edward  L.  Macklin,  Portsmouth;  William  D. 
McLaren,  Glasgow ;  Arthur  A.  Howse,  Southsea ;  Arthur 
Hose,  Portsmouth  ;  Andrew  Koljertson,  Fleetwood,  Lane.  ; 
Eri;est  J.  Buckton,  London  :  Roderick  Ferguson,  Sunder- 
land; William  Browning,  Halifax;  William  Dawson, 
Glasgow ;  Herbert  G.  Taylor,  Oldham  :  Sydney  Moor, 
Devonport ;  Harold  H.  Broughton.  Brighton ;  Robert  C.  P. 
Bricknell,  Devonjiort ;  William  E.  Dommett,  Southsea  ; 
John  S.  Mackay,  Liverpool ;  Harry  D.  Marlow,  Plunistead, 
Kent  :  Herbert  E.  Sothcott,  Portsmouth  ;  Sydney  G.  Winn, 
Lcndon;  Samuel  W.  Orford,  Sheei'ness;  Thomas  Fell, 
Bootle  ;  Chauncy  H.  Sumner,  London. 
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'J'he  Engineering  Press  Monthly  Index  Review."  Vol.  IV., 
No.  5.  London :  Technical  Press  Association,  88, 
Chancery  Lane,  W.C. 

"  Electrical  Engineering  for  Students."  Parts  I.  and  II. 
By  S.  R..  Bottom.  London  :  Guilbert  Pitman,  85,  87, 
Fleet  Street,  E.C. 

■■  Official  Gazette  of  the  United  States  Patent  Office."  Vol. 
CXIL,  No.  1.  Washington  :  Published  by  authority 
of  Congress. 

Northampton  Institute  (City  Polytechnic),  London,  E.C. 
Announcements,  educational  and  social,  for  Session 
1904-1905. 


Lubricants  should  be  chosen  with  regard  to  their  effect 
upon  the  metal.  From  a  German  summary  of  experiments  it 
appears  that  iron  is  most  acted  upon  by  tallow  oil,  least  by 
seal  oil,  and  not  at  all  by  rape-seed  oil.  Tin  suffers  most  from 
whale  oil,  is  least  attacked  by  olive  oil,  and  is  not  attacked 
at  all  by  rape-seed  oil.  Lard  oil  has  nearly  as  great 
effect  as  sperm  oil.  Zinc  is  most  acted  unon  by 
sperm  oil,  lea.st  by  lard  oil,  and  seems  to  resist  completely 
mineral  lubricating  oil.  U]jon  conper,  tallow  oil  has  most 
action,  and  sperm  oil  the  least.  Mineral  lubricating  oil  attacks 
lead  most,  being  without  effect  upon  tin  and  copper. 
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BOILER-MAKERS'   HYDRAULIC  MACHINERY. 

VII. — Boiler  Shell  Bending  Macuines. 

The  above  machine  is  the  most  recent  and  one  of  the  most 
imf  oitant  additions  to  boiler -maker's  hydranUc  plant.  When 
bending  a  jilate  to  a  circle  with  bending  rolls,  flat  or  unbent 
pieces  are  always  left  at  the  ends,  due  to  the  comparatively 
great  but  necessary  distance  between  the  centres  of  the 
under  rollers,  and  therefore  of  the  bending  centres.  If  we 
can  by  any  means  bring  these  centres  closer  together,  it  is 
evident  that  we  could  bend  the  plate  to  a  curve  without 
leaving  any  flats.  In  the  bending  rolls  various  considerations 
necessitate  keeping  the  bending  centres  so  far  apart,  whereas 
in  the  hydraulically  operated  machine,  owing  to  the  peculiar 
design  of  it,  they  may  he  kept  as  close  as  we  wish  them. 
This  is  where  the  great  and  only  advantage  of  the  hydraulic 
machine  over  the  geared  mitchine  lies. 

The  disadvantage  is  that  it  consumes  more  power  for  a 
given  amount  of  work  than  the  geared  machine. 

Various  designs,  two  of  which  we  illustrate,  are  upon  the 
market  at  present,  but  these  are  nearly  all  covered  by 
patents.  However,  w^e  think  this  class  of  machine  of  sufii- 
cient  general  interest  to  warrant  us  discussing  some  of  the 
points  in  its  design. 

They  all  consist  of  three  vertical  beams  or  casting?, 
marked  A,  B,  and  C  on  fig.  23,  arranged  between  two  flat 
castings,  the  middle  beam  B  being  the  moving  one.  Two 
bending  centres  are  placed  on  this  one,  so  as  to  bend  the 
plate  round  A  (fig.  25).  It  is  evident  that  we  can  bend  the 
plates  to  much  smaller  circles  by  bending  them  round  A 
rather  than  round  in  the  other  diiection.  Also,  if  they 
were  bent  round  the  whole  machine,  it  would  not  very  easily 


Fig.  23. 

be  possible  to  get  at  the  working  parts  for  operating  valves, 
etc.  The  plate  is  fed  between  beams  A  and  B,  and  is  bent 
in  pieces,  or  step  by  step,  something  after  the  manner  of 
flanging  a  boiler  end. 

In  a  later  type  of  machine  beam  A  is  replaced  by  a  roller 
(fig.  26),  which  is  rotated  to  feed  in  the  plate,  the  plate 
being  held  against  the  roller  by  small  hydraulic  cylinders 
placed  at  the  sides  of  beam  B,  or  in  a  recess  in  the  middle. 

Between  beams  B  and  C  the  main  cylinder  is  located,  and 
the  arrangements  for  multi plying  up  the  power  are  placed 
at  the  top  and  bottom.  In  tlie  machine  illustrated  by  fig.  23, 
these  consist  of  inclined  planes  with  anti  friction  rollers 
between,  and  in  that  shown  on  figs.  24  and  25,  by  toggles 
with  the  ends  working  on  brass  liners.  ■ 


The  bolt  D,  in  fig.  23,  swings  upwards,  so  that  when  a 
complete  boiler  shell  has  been  bent  it  may  be  lifted  out.  In 
the  roller  machine,  the  roller  is  lifted  out  by  a  crane,  an 
eye-l)olt  being  screwed  into  the  top  of  it  for  that  purpose. 
The  boiler  shell  is  then  taken  away,  and  the  roller  dropped 
back  into  its  place. 

In  the  beam  type  of  machine  the  plate  is  fed  in  by  a 
hydiaulic  cylinder,  working  through  a  rack  and  wheel,  the 


Fig.  2i. 

wheel  turning  a  shaft,  which  turns  a  second  shaft  through 
bevel  gearing.  This  second  shaft  has  small  rollers  on  it, 
and  rotates  vertically,  close  to  the  plate.  There  are  two  of 
these,  one  on  both  sides,  for  feeding  the  plate  through  in 
either  direction.  A  stroke  of  the  cylinder  feeds  the  plate 
through  a  distance  of  from  4  in.  to  9  in.,  depending  upon 
the  thickness  of  the  boiler  shell.  The  feed  cylinder  is 
placed  at  the  back  of  beam  C.  In  some  designs  it  is  placed 
on  beam  A,  but  this  arrangement  interferes  with  the  bending 
of  the  plates  to  small  circles. 

The  first  step  in  designing  a  machine  of  either  type  is  to 
find  the  necessary  power  required  to  bend  the  plate  of  given 
thickness  and  length.  Just  to  fix  our  ideas  we  will  workout 
the  calculations  for  a  machine  to  bend  boiler  shell  plates 
1^'  in.  thick  and  the  usual  length  of  12  ft.  6  in. 

To  find  the  power  it  is  usual  to  consider  the  plate  as  a 
beam  simply  supported  on  the  bending  centres  and  loaded 
in  the  middle.  It  does  not  matter  whether  the  beam  with 
the  one  centre  or  the  one  with  the  two  centres  travels,  the 
result  is  just  the  same. 

The  bending  moment  that  can  be  put  upon  the  plate  by 

W  L 

means  of  this  arrangement  is  ,  where  W  is  the  force 

4 

pushing  the  moving  beam,  and  L  the  distance  between  the 
points  of  support  or  the  bending  centres.  To  this  expression 
for  the  bending  moment  we  mint  equate  the  moment  of 
resistance  of  the  plate.    That  is, 

^  =  ^^"orw  =  ili:/ 

4  6  6  L  ' 

The  /'  in  this  formula  is  the  ultimate  strength  of  the  plate, 
and  as  steel  is  about  the  same  strength  ia  tension  and  com- 
pression we  may  take  /'  =  30  tons  for  ordinary  boiler  shell 
steel. 

Suppose  we  try  our  bending  centres  at  15  in.  apart,  or 
make  L  =  15  in.,  and  since  t  =  If  in.  and  I  =  12  ft.  6  in.  = 
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150  in.,  we  have,  for  the  force  required  to  bend  our  plate, 
_  i  I t\f  _  4  X  150  X  7  X  7  X  30 


W 


=  6 12 '5  tons. 


6L  4  X  4  X  6  X  15 

The  next  point  will  depend  upon  whether  we  use  a  wedge 
or  inclined  plane,  as  fig.  2.3,  or  whether  we  use  a  toggle 
joint,  as  fig.  24,  for  multiplying  up  the  power  in  the  nnn  to 
that  required  to  bend  the  plate.  Let  P  =  the  power  to  be 
put  into  the  ram,  and  say  we  try  the  inelined  plane.  Then 
p  W  X  travel  of  moving  beam  in  inches 
travel  of  ram  in  inches 
If  W  is  in  tons,  P  will  be  iu  tons,  and  it  is  now  an  easy 
matter  to  find  the  diameter  of  the  ram,  drawback,  etc.,  from 
previous  rules. 

Suppose  we  now  try  the  toggle  joint.  Fig.  27  shows  a 
skeleton  diagram  of  the  toggles.    These  are  30  in.  long,  and 


Fio.  25. 

they  are  allowed  to  come  up  to  within  2  in.  of  the  straight. 
The  maximum  travel  of  the  ram  is  7^  in.,  and  this  is 
adjustable  by  the  nuts  E  shown  on  fig.  24.  As  these 
toggles  are  used  on  a  number  of  hydraulic  machines,  we 
will  not  be  going  beyond  our  subject  by  giving  the 
expression  for  the  mechanical  advantage  of  this  useful 
arrangement. 

Referring  to  fig.  27  we  have,  by  taking  moments  round  (J, 
Force  along  B  D  x  K  C  =  force  P  x  J  C 

J  C 

Force  along  B  D  =  force  P  x 


KG 


Horizontal  force  W  =  force  along  B  D  x 


Horizontal  force  W  =  force  P  x 


JC_ 
KC 


B.l 

BD 

?_i 

BD 


Fig.  26. 


Making  the  toggles  of  equal  length,  BJ  will  be  equal  to  J  C, 
therefore 


Force  W  =  force  P  x 


KG  X  BD 

As  all  the  bending  is  done  when  the  toggles  are  nearing 
the  straight,  we  will  not  be  far  wrong  in  assuming 
J  C  =  B  D,  and  K  C  =  2  D  J.    Then  we  have 

BD 


To  obtain  D  J  it  is  necessary  to  draw  figs.  26  and  27  to  a 
large  scale.  When  the  straight  plate  is  pushed  in,  the 
bending  bars  must  be  brought  up  close  to  it  before  bending 
begins.  The  amount  of  travel  of  the  beam  after  that  will 
depend  upon  the  diameter  of  the  boiler.  In  the  present 
machine,  when  the  toggles  are  4  in.  from  the  straight,  there 
is  enough  travel  left  to  bend  a  1|  in.  plate  to  a  diameter  of 
1 1  ft.  Should  a  smaller  circle  be  required  the  plate  must 
be  put  thi'ough  twice,  the  point  C,  fig.  27,  of  the  toggles 
being  shifted  forward  by  an  amount  to  suit  the  diameter  of 
boiler,  by  wedge  gear  indicated  on  fig.  24.  With  thin  plates 
the  bending  bars  can  be  brought  closer,  and  a  small  circle 
bent  in  one  operation. 

Above  we  have  calculated  W,  and  we  now  wish  P,  the 
power  in  the  cylinder, 

P  =  W  X  ^-^1=  612-5  X  A  =  163-3  tons. 
BD  .30 

We  can  also  find  P  graphically  from  fig.  28.  When  the 
toggles  are  4  in.  from  the  straight  M  L  is  drawn  parallel  to 
D  C,  and  M  N  parallel  to  B  D.  If  M  0  represents  to  scale 
the  power  required  to  bend  the  plate,  L  N  will  represent  the 
power  to  be  put  into  the  ram.  Or, 


P  =  W 


LN 
MO 


=  612-5  X 


29-75 

which  is  almost  the  same  as  the  other  answer. 

Fio.  27. 


164-4  tons, 


Force  W  =  force  P  x 


Fig.  28 

The  efficiency  of  this  machine  will  come  in  at  about  80 
per  cent,  and  we  can  now  easily  find  the  total  power  our 
ram  will  require. 

Power  in  ram 

=  164-4  X  1^  =  205-5  tons. 

80 

About  200  tons  will  be  sufficient  for  our  purpose. 

We  now  wish  to  find  the  middle  section  of  the  beams 
carrying  the  bending  bars  to  safely  resist  a  distributed  load 
of  W  =  612-5  tons.  For  a  heavy  load  like  this  beams  A 
and  B  are  made  of  cast  steel,  as  cast  iron  would  be  much  too 
clumsy.  For  a  cast  steel  section  of  beam  the  tension  flange 
is  made  twice  the  ai-ea  of  the  compression  flange,  owing  to 
the  fact  that  cast  steel  is  twice  as  strong  in  compression  as 
in  tension.  Fig.  26  gives  a  large  scale  section  of  one  of 
these  beams.  To  obtain  the  tension  in  the  flange  we  divide 
the  bending  moment  by  the  mean  depth  of  the  beam,  or  the 
distance  from  the  centre  of  the  tension  to  the  centre  of  the 
compression  flange. 

The  bending  moment 

^  WL  ^  612-5  x  150 

~  "8^  8 

Therefore  tension  in  flange 
32 


=  11484  in.-tons 


359,  say  360  tons. 


2D  J 


We  next  divide  by  the  safe  tensile  strength  of  the  material. 
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which  for  cast  steel  may  be  4  tons  per  square  inch.  Or, 
area  of  tension  flauge 

360 

=  — -  =  yO  sq.  m., 

and  the  area  of  the  compression  flange  is  equal  to  half  this, 
or 

=  —  =  45  sq.  in. 


The  flanges  are  connected  by  a  suitable  web,  and  a  few 
ribs  added  to  give  stiffness  to  the  beams.  They  may  be  of 
the  fish-bellied  or  straight  type,  according  to  fancy,  but 
preferably  the  former.  In  practice  it  has  been  found  that  if 
the  faces  of  the  beams  are  made  straight  the  plate  is  bent  to 
a  slightly  barrel-shape,  instead  of  a  true  cylinder,  due  to  the 
deflection  of  the  beams.  To  obviate  this  the  two  inner  faces 
of  these  are  sometimes  made  slightly  convex,  so  that,  as  the 
load  comes  on,  the  deflection  duo  to  it  will  bring  them 
straight. 

If  the  machine  is  of  the  roller  type,  we  must  find  the 
diameter  of  the  roller,  which  may  be  either  solid  or  hollow. 


As  given  in  a  previous  article  the  moment  of  resistance  of  a 
round  section  to  bending  is  ^  D'' ,/',  where  D  =  diameter  of 

roller  and  t'  =  safe  stress.  As  the  roller  is  made  of  forged 
steel  we  can  allow  a  stress  of  5  tons  per  square  inch. 

In  calculating  the  bending  moment  in  this  case,  we  tai^e 
the  centres  of  the  roller  bearings  as  the  points  of  support, 
and  assume  for  simphcity  that  the  load  of  6 12  5  tons  is 
equally  distributed  over  that  length,  which  will  be  about 
13  ft.  9  in.  for  a  12  ft.  6  in.  machine. 

The  maximum  bending  moment 

=         =  612-5  X  165 

8 

Therefore 


or 
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=  12632  in.-toi 


32 
12632 


=  25723, 
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from  which  D  =  29'oin. 

If  the  roller  be  made  hollow,  the  moment  of  resistance 
will  be  given  by 

(I  being  the  diameter  of  the  holp.  The  quickest  way  to 
work  this  formula  is  to  express     as  a  fraction  of  D,  or, 

making  d  =  —and  inserting  its  value  in  the  formula,  we  get, 

moment  of  resistance  of  hollow  roller 

and  this  equals  the  bending  moment,  or 

TT 
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Therefore 
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30-85,  say  31  in.,  d  will  be 


=  29398, 

D  ^  31 
2  2 


=  15.Un. 


The  roller  is  turned  slightly  less  in  diameter  at  the  ends 
than  at  the  middle  for  the  mme  reason  that  the  beams  are 
made  convex  on  the  bending  sides. 

Fig.  29  gives  a  section  through  the  cylinder  of  the 
machine  shown  on  fig.  24,  showing  the  arrangement  of  these 
parts. 

To  get  the  best  results  with  these  machines,  the  writer's 
experience  is  that  the  plate  must  be  fed  through  a  definite 
amount  each  stroke.  Unless  this  is  very  carefully 
attended  to,  the  plate  will  invariably  come  out  bent  to  all 
sizes  of  radii.  The  roller  type  appears  to  lend  itself  well  to 
attain  this  important  end,  although  any  type  would  perhaps 
do  if  fitted  with  proper  feed  gear. 

The  inclined  faces  and  roller  arrangement  on  fig.  23  are 
bad  for  various  reasons.  It  should  not  be  forgotten  that  the 
bearing  surface  of  a  roller  is  theoretically  a  line,  and  before 
any  decent  bearing  surface  can  be  got  excessive  compression 
is  necessary,  and  as  the  full  load  only  comes  on  this  part  of 
the  stroke,  this  soon  destroys  J;he  rotundity  of  the  rollers, 
and  forms  hollows  in  the  bearing  surfaces.  This  arrange- 
ment might  do  very  well  for  bending  light  plates,  but  when 
it  comes  to  plates  as  thick  as  we  have  been  considering,  and 
requiring  several  hundred  tons  to  bend,  a  much  more 
desirable  combination  is  necessary. 

The  toggles  shown  on  fig.  24  seem  to  give  the  best  results 
under  the  heaviest  loads.  The  ends  of  all  the  toggles  are 
hushed  by  brass  liners  held  in  place  by  a  mortice  and  tenon 
joint,  and  these  can  be  very  cheaply  replaced  when  worn. 
The  bearing  pressure  is  not  too  great,  and  under  ordinary 
circumstances  these  will  last  for  years.  When  adequately 
oiled  the  whole  makes  as  frictiouless  an  arrangement  as 
could  be  desired. 
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MODERN    IRONFOUNDRY  PRACTICE.* 

By  Geo.  R.  Bale,  Assoc.  M.  Inst. C.E. 

As  regards  its  physical  properties  malleable  cist  iron 
occupies  a  place  between  grey  cast  iron  and  wrouglit  iron, 
possessing  a  higher  tensile  strength  than  the  former,  with 
less  elongation  than  the  latter. 

The  diagram,  fig.  292,  shows  a  typical  stress-strain  curve 
for  malleable  ca%t  iron.  The  specimen  was  formed  as  shown 
at  F,  being  comparatively  thin  to  allow  of  decarburisatiou 
penetrating  through  the  metal.  Its  actual  dimensions  were 
1'27  in.  by  0"319  in.,  and  it  broke  under  a  load  of  8'55  tons, 
corresponding  to  a  stress  of  21  •II  tons  per  square  inch.  The 
load  was  applied  by  equal  increments,  each  giving  successive 
stresses  of  ],0001b.  per  square  inch  up  to  the  breaking 
stress,  and  at  each  of  these  stresses  the  extension  was 
measured,  reaching  2"83  per  cent  in  a  length  of  10  in.  at 
the  breaking  stress.    The  extensions  were  taken  on  both 
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Fig.  292. — Stress-strain  diagram  of  malleable  cast  Iroa. 
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sides  of  the  specimen,  and  the  mean  of  the  two  readings 
plotted  on  the  diagram.  In  this  way  we  avoid  possible 
error  due  to  the  test  piece  not  being  itself  accurately  straight 
and  its  straightening  in  palling,  thus  making  the  apparent 
extensions  on  one  side  too  great  and  on  the  other  too  small. 
The  material  on  analysis  showed  : — 

Per  cent. 

Total  cai-b.oii    1'49 

Graphitic  carbon    1'45 

Silicon    0-35 

Sulphur    0  32 

Phosphorus   0'23 

Tensile  tests  carried  out  by  A.  Martensf  with  specimens 
of  malleable  cast  iron  1-58  in.  broad  by  0"24  in.  thick  and 
11 '81  in.  long  gave  the  following  average  results  : — 

Ultimate  tensile  strength    16  38  tons  per  sq.  iu. 

Extension  in  a  length  of  7  87  in   2'5  per  cent. 

Contraction  of  area   8'2  per  cent. 

Limit  of  elasticity    about  4'44  tons  per  sq.  in. 

*  For  previous  article  see  page  252. 
tStahl  und  Eisen,  vol.  vi.,  page  815. 


A  committee  of  the  Master  Car  Builders'  Association  of 
America  recently  published  the  following  results  of  tests  of 
malleable  cast  iron  : — 


Nominal 
dimensions 
of  test  piece. 

Actual 
dimensions 
of  test  piece. 

Ultimate 
tensile 
strength  in 
tons  per  square 
inch. 

Estensioii 
in  a  length 
of  4  in. 

Elastic  limit 
in  tons  per 
f  quare  inch. 

In. 

In. 

I  . 

In. 

Pi-r  cent-. 

U  X 

i 

1-52 
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9'41 
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0-39 
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0-79 
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7-59 

n  X 
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1-28 

X 

1-30 
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ij 

1-52 

X 

1-54 
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Another  interesting  series  of  tests  of  malleable  cast  iron, 
carried  out  by  Mr.  A.  G.  Ashcroft*  with  comparatively  thin 
flat  specimens,  having  a  relation  of  width  to  thickness  of 
about  3^  to  1,  and  sectional  areas  of  about  0'40  of  a  square 
inch,  show  an  average  ultimate  tensile  strength  of  20'6  tons 
per  square  inch,  with  an  elongation  in  a  length  of  10  iu. 
of  2'80  per  cent,  and  an  elastic  limit  of  8"93  tons  per  square 
inch.  The  actual  figures  for  the  particular  set  of  bars 
which  gave  the  above  average  results  are  : — 


Sectional 
area  of 
test  piece. 

Ultimate 

tensile 
strength 
per  square 
inch. 

Extension 
measured 

on  a 
length  of 

10  in. 

Elastic 
limit  per 
square 
inch. 

Modulus  of 
elasticity  in 

p  mnds  per 
square  inch. 

Ratio 
elastic 
limit  to 
ultimate 
tensile 
strength. 

Sq.  in. 

Ton.". 

Per  cent. 

Tons. 

0-384 

19-45 

2-50 

8-93 

27,180,000 

0-458 

0-408 

20-90 

3-00 

8-93 

25,390,000 

0-427 

0-408 

21-45 

2-90 

8-93 

25,5CO,000 

0-417 

The  mean  value  of  the  modulus  of  elasticity  works 
out  at  26,020,000  lb.  per  square  inch,  and  the  mean  value 
of  the  ratio  of  limit  of  elasticity  to  ultimate  tensile  strength 
equals  0'434.  It  is  very  difficult  to  say  definitely  at  what 
stress  the  limit  of  elasticity  is  reached  of  a  material  like 
malleable  cast  iron  with  which  no  distinct  point  of  break- 
down occurs,  and  for  this  reason  all  the  values  given  must 
be  taken  as  approximate  only. 

In  addition  to  the  tensile  tests  referred  to  above,  Mr. 
Ashcroft  gives  the  results  of  a  series  of  cross-bending  tests 
of  similar  material.  The  test  pieces  had  a  breadth  of  about 
l^in.,  and  a  thickness  of  a  little  over  a  qu-artdr  of  an  inch, 
and  were  broken  with  their  smaller  dimension  vertical,  on 
supports  placed  10  in.  apart.  Under  these  conditions  the 
value  of  the  coefficient  of  bending  stress  /  ranged  from 
61,2501b.  per  square  inch  to  67,3201b.  per"  square  inch, 
while  the  average  value  was  63,713  1b.  per  square  inch. 
The  modulus  of  elasticity  in  pounds  per  square  inch 
averaged  27,618,000.  In  a  second  set  of  tests  with  material 
having  higher  percentages  of  carbon  and  silicon,  tlie  average 
value  of  tiie  coefficient  of  bending  stress  was  88.013  1b.  per 
square  inch,  and  the  modulus  of  elasticity  29,371,0001b. 
per  square  inch. 

Until  within  a  few  years  ago  the  usual  guide  with 
reference  to  the  quality  of  malleable  cast  iron  was  a  cold 
bending  test  after  annealing,  and  if  the  metal  proved  soft 

^  Proo.  Inst.C.E.,  vol.  cxvii.,  page  322, 
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and  malleable  iiiider  such  a  test  it  was  generally  accepted  as 
satisfactory.  This  method  of  testing  is  still,  fur  a  large 
class  of  light  castings,  a  sufficiently  reliable  one.  With 
heavier  castings,  however,  when  diameters  are  ^  in.  and 
above,  it  becomes  difficult  to  produce  satisfactory  cold 
bending  tests,  and  in  such  cases  it  was  often  customary  to 
depend  on  the  appearance  of  a  fracture ;  and  it  is  with 
reference  to  the  latter  class  of  castings  that  suitable 
physical  tests  are  most  necessarJ^  Malleability  in  heavy 
castings  does  not  convey  the  same  meaning  when  comparison 
is  made  with  light  castings.  In  light  castings  it  is  generally 
understood  to  imply  a  soft,  pliable,  and  contortional  con- 
dition, whei'eas  in  heavy  ones  it  is  regarded  as  ability  to 
receive  shocks  and  blows  without  breaking  or  bending,  and 
this  in  no  degree  means  excessive  tensile  strength.  Some 
engineers  now  specify  limits  between  which  the  tensile 
strength  of  the  castings  must  lie,  and  also  insist  upon  a 
drop  test,  the  castings  being  allowed  to  fall  from  a  height  of 
■20  ft.  to  25  ft.  on  to  a  cast-iron  slab.  It  is  also  olten 
specified  that  a  small  percentage  of  the  castings  should  be 
selected  and  broken,  when  the  fracture  is  required  to  show 
that  the  annealing  has  penetrated  to  a  depth  of  at  least 
-jig  in.  Tlxise  engineers  who  still  favour  the  cold  bending 
test  very  generally  specify  that  a  strip,  usually  |-  in.  thick, 
is  to  be  cast  on  eacli  article,  and  any  selected  strip  is  to  be 
capable  of  bending  without  fracture  througli  an  angle  of 
90  deg.  at  a  radius  equal  to  the  thickness  of  the  strip. 

(To  be  continued.) 


COMMITTEE    ON    NAVAL  BOILERS. 

{Concluded  from  page  328.) 
Repobt  on  the  Trials  op  H.M.S.  Hebmes. 

This  report  covers  the  result-s  of  the  trials  carried  out  with 

H.  M.S.  Hermes  under  the  direction  of  the  oomiuittee.  Two 
series  of  trials  were  made,  the  lirst  being  similar  to  that  carried 
out  with  the  Minerva  and  Hyacintli,  and  consisting  of  a  pre- 
liminary trial,  trials  at  about  2,00U,  5,000,  8,000,  and  10,000 

I.  H.P.,  and  a  long  run  from  Portsmouth  to  the  Mediterranean 
at  about  7,000  H.P.,  followed  by  a  run  home  from  Gibraltar  to 
Portsmouth  at  tlie  highest  sjjeed  which  could  be  maintained. 
The  second  series,  consisting  of  six  trials  of  about  30  hours' 
duration  each,  was  carried  out  to  obtain  data  as  to  the  economy 
resulting  from  the  use  of  two  diifereiit  methods  of  baffling  the 
furnace  gases  and  as  to  the  effect  of  admitting  air  above  the 
fires. 

Fig.  4  gives  a  plan  of  the  arrangement  of  the  boilers  of  the 
Hermes,  and  shows  also  the  steam  connections  as  used  on  the 
trials  of  furnace  gas  baffling.  Figs.  5, -6,  and  7  show  the  arrange- 
ment of  the  tubes  in  these  boilers,  the  two  types  of  furnace 
gas  baffling,  and  the  methods  adopted  for  supplying  air  above 
the  fires. 

The  Hermes  is  a  sister  ship  to  the  Hyacinth.  She  was  new 
in  1899,  being  then  fitted  with  18  Belleville  boilers  similar  to 
those  of  the  Hyacintli,  but,  in  1903,  these  boilers  were  removed 
and  replaced  by  12  of  tlie  Babcock  and  Wilcox  typo.  The  new 
boilers  were  put  into  the  same  spaces  as  were  originally  oecujoied 
by  the  Belleville  boilers,  and  were  intended  to  generate  steam 
for  the  same  power  of  the  engines,  viz.,  10,000  I.H.P.  The  total 
weight  of  the  boiler  installation  in  the  Hermes  is  481  tons,  the 
corresponding  weight  in  the  Hyacinth  being  454  tons.  The 
actual  diffei  ence  in  weight  between  the  two  installations  is  there- 
fore 27  tons,  of  which  20  tons  are  accounted  for  by  the  greater 
amount  of  water  in  the  boilers  of  the  Hermes  than  in  those  of 
the  Hyacinth,  the  weight  of  hot  water  to  working  height  in  the 
Babcock  and  Wilcox  boilers  being  41  tons,  while  in  the  Belleville 
boilers  it  is  only  21  tons. 

The  boilers  of  the  Hermes  are  different  from  the  Babcock  and 
W^ilco.x  boilers  which  the  committee  had  tried  before  in  the 
Sheldrake  and  Espiegle.  The  boilers  of  the  Sheldrake  were 
fitted  throughout  with  tubes  of  I'^/i^in.  diameter,  no  funiace 
gas  baffling  being  fitted.  The  Espicgle's  boilers  had  all  the  tubes 
3''/,f  in.  in  diameter,  and  were  provided  with  a  vertical  system  of 
furnace  gas  liaffling  which  caused  the  gases  to  take  a  zig-zag  path 
over  tlic  heating  surface,  this  arrangement  being  similar  to  that 
shown  in  fig.  6.  In  the  boilers  of  the  Hermes  the  tubes  in  the 
two  bottom  rows  are  3'''/|5  in.  in  diameter,  while  those  in  the 
other  rows  are  1 '^Z,,,  in.  in  diameter,  thus  permitting  a  large 
area  of  heating  surface  to  be  provided  iu  a  comparatively  small 
space,  and  on  a  small  weight.  Also,  the  space  between  the 
firegrate  and  the  tubes  is  higher  than  in  previous  boilers  of 


this  type.  The  system  of  furnace  gas  baffling  originally  fitted  in 
these  boilers  is  that  of  the  "  restricted  uptake  "  type,  and  is 
illustrated  in  fig.  2;  it  consists  of  a  number  of  plates  fitted  on 
the  top  of  the  top  row  of  generator  tubes  and  partly  covering 
the  spaces  between  these  tubes,  the  area  left  for  the  passage  of 
the  gases  being  only  about  one  eleventh  the  area  of  the  firegrate. 
This  arrangement  of  baffling  was  removed  from  four  of  the 
boilers  and  replaced  by  vertical  baffling  after  the  completion 
of  the  first  four  trials.  This  matter  is  fully  dealt  with  later 
on. 

The  engines  of  the  Hermes  are  of  the  four-cylinder,  four- 
crank,  triple-expansion  type  (two  low-pressure  cylinders),  and  of 
the  same  dimensions  as  those  of  the  Hyacinth,  and  similar  to 
them,  the  only  differences  being  in  details,  due  to  the  fact  that 
the  engines  of  the  Hermes  were  made  by  the  Fairfield  Ship- 
building Company,  while  those  of  the  Hyacinth  were  made  by 
the  London  and  Glasgow  Shipbuilding  Company.  The  engines 
of  the  Hermes  are  about  24  tons,  or  about  7  per  cent  hghter 
than  those  of  the  Hyacinth. 

The  average  wetness  of  the  steam  in  the  Hermes  was  very 
small  throughout  the  trials,  its  maximum  value  being  0  6  per 
cent.  This  was  found  on  the  first  trial,  and  it  diminished  on 
each  of  the  succeeding  trials,  until  on  the  full  power  trial  it 
was  less  than  01  per  cent.  In  this  respect,  the  Babcock  and 
Wilcox  boilers  of  the  Hermes  differ  from  the  Belleville  boilers 
of  tlio  Hyacinth,  iu  which  the  wetness  increased  as  tlie  jjower  was 
increased. 

Comparing  the  thermal  efficiencies  of  the  three  types  of  boilers 
on  corresponding  trials,  the  efficiencies  of  the  boilers  of  the 
Minerva  and  Hermes  were  very  similar  on  the  2,000  H.P.  trial, 
while  that  of  the  Belleville  boilers  of  the  Hyacinth  wa.s  at  that 
power  greater  than  either.  On  the  5,000  H.P.  trial,  however, 
the  efficiency  of  the  Babcock  and  Wilcox  boilers  was  practically 
the  same  as  that  of  the  Belleville  boilers,  while  the  boilers  of 
the  Minerva  had  fallen  somewhat  behind.  On  the  8,000  H.P. 
trial,  a  further  increase  is  noticeable  in  the  efficiency  of  the 
Babcock  and  Wilcox  boilers,  and  there  is  a  small  improvement  in 
the  efficiency  of  the  Belleville  boilers,  but  the  cylindrical  boilers 
of  the  Minerva  have  fallen  considerably  behind.  On  the  full 
power  trial,  the  Babcock  and  Wilcox  boilers  have  a  slightly 
better  efficiency  than  the  Belleville  boilers.  On  the  three  first 
trials  of  the  Hermes,  the  rates  of  combustion  were  18'41b., 
19'21b.,  and  20"5  lb.  of  coal  per  square  foot  of  firegrate  per  hour 
respectively,  or  practically  about  201b.  per  square  foot  of  fire- 
grate on  each  of  the  trials.  The  thermal  efficiencies  on  these 
trials  were  7l)'7  per  cent,  71"1  per  cent,  and  75'8  per  cent 
respectively.  Tlie  first  trial  was  of  28  hours'  duration,  the 
second  of  24  hours,  and  the  third  of  12  hours.  The  thermal 
efficiency  of  the  unaltered  boilers  during  the  first  trial  of  the 
furnace  gas  baffling  on  the  12th  and  13th  February,  1904,  was 
70  8,  the  duration  of  the  trial  being  30  hours,  and  the  rate  of 
combustion  19'9lb.  per  square  foot  of  firegrate  per  hour,  thus 
confirming  the  results  obtained  on  the  trials  at  2,000  and  5,000 
H.P.  The  weather  during  the  12  hours'  trial  was  good,  but,  on 
the  other  three  trials  under  consideration,  it  was  only  fair;  this 
may  have  had  some  effect  upon  the  efficiencies  obtained,  but, 
probably,  the  condition  which  most  affected  the  result  was  that 
of  the  duration  of  the  trial,  the  longer  trials  involving  more 
cleaning  of  the  fires. 

The  maximum  amount  of  coal  burnt  per  square  foot  of  fire- 
grate (line  50)  with  the  Babcock  and  Wilcox  boilers  was  28'9  lb. 
per  hour,  this  amount  having  been  burnt  without  the  boilers 
being  in  any  way  damaged.  The  corresponding  figiu'e  with  the 
Belleville  boiler  was  27'2  lb.  No  trouble  was  experienced  in 
obtaining  the  steam  required  from  the  boilers  of  the  Hermes, 
tlie  rate  of  combustion  being  limited  on  these  trials  by  the 
quantity  of  steam  required  by  the  engines  to  produce  the  desired 
horse  power. 

From  the  combined  results  of  boilers  and  engines,  it  was 
found  that  the  coal  expenditure  per  horse  power  hour  was 
moderate  throughout  the  trials,  and  very  similar  to  the  results 
obtained  with  the  Hyacinth,  the  figures  for  the  Hermes  being 
2-21,  1-89,  1-89,  and  2191b.  respectively,  while  those  for  the 
Hyacinth  were  2-03,  1  84,  1-84,  and  211  lb.  respectively.  The 
figures  for  the  Minerva  were  2'15,  174,  and  2*42  lb.  on  the 
2,000,  5,000,  and  8,000  H.P.  trials  respectively. 

After  the  conclusion  of  the  earlier  runs,  and  before  the 
Hermes  started  on  the  Gibraltar  run,  it  was  pointed  out  by 
Messrs.  Babcock  and  Wilcox  that  the  furnace  gas  baffles,  fitted 
in  the  boilers  of  the  Hermes,  were  not  the  same  as  those  being 
fitted  in  the  latest  Babcock  and  Wilcox  boilers  for  H.M. 
navy.  At  the  suggestion  of  the  committee,  the  baffling  of  the 
boilers  of  the  middle  group  was  therefore  removed  and  replaced 
by  that  of  the  latest  pattern,  in  order  that  trials  might  be 
carried  out  to  test  the  relative  efficiencies  of  the  two  methods. 
The  original  method  as  retained  in  the  forward  and  after 
("A  and  C ")  groups  is  shown  in  fig.  5.  The  modified  plan 
is  shown  in  fig.  6,  and  consists,  essentially,  of  two  vertical 
baffies  fitted  among  the  tubes,  one  toward  the  back  of  the 
boiler  and  the  other  toward  the  front ;  the  spaces  between  the 
tubes  of  the  second  fire  row  are  covered  by  bricks  from  the  foot 
of  the  back  baffle  to  the  front  of  the  boiler,  and  the  spaces 
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between  the  tubes  of  the  top  row  are  covered  by  plates  from 
the  tojj  of  the  front  baffle  to  the  back  of  the  boiler.  The  gases 
leave  the  furnace  at  the  back  end,  rise  among  the  back  parts  of 
the  tubes,  then  flow  downwards  over  their  centre  portions  and 
upwards  over  the  front  portions  and  thence  to  the  uptakes.  The 
area  for  the  flow  of  th<?  gases  past  the  top  row  of  generator  tubes 
is  about  one-seventh  that  of  the  area  of  the  hregrate. 

The  committee  being  of  opinion  that  tlie  admission  of  air 
above  the  fires  would  probably  increase  the  evaporate  efficiency 
of  the  boilers,  six  triangular  tubes,  each  having  an  area  of 
4'7  square  inches,  were  placed  in  the  back  brick  work  of  each  of 
the  boilers  in  "  A"  and  "B"  groups;  by  this  means  air  could 
he  admitted  above  the  fires  directly  from  the  stokeholds.  The 
arrangements  of  these  tubes  is  shown  in  fig.  7.  The  air  supply 
through  these  tubes  could  be  stopped,  when  desired,  by  means 
of  plugs. 

Also,  at  the  suggestion  of  the  engineer  in  chief,  each  of  the 
boilers  in  the  "  A  "  and  "  B  "  groups  was  fitted  with  a  system 
of  forced  air  supply  above  the  fires,  so  that  the  leffect  of  admitting 
air  under  jjressure,  which  would  tend  to  mix  the  furnace  gases 
as  well  as  furnish  a  supply  of  air,  might  be  determined.  An 
engine  for  supfilying  air  under  pressure  for  cleaning  the  boiler 
tubes  externally  was  already  in  the  ship,  and  this  was  used  for 
sujjplyino-  air  above  the  fires  through  nozzles  fitted  at  the 
front  of  the  boiler.  Each  boiler  of  the  two  groups  was  fitted 
with  six  nozzles,  each  having  a  hole  of  ■^/i^in.  diameter.  This 
arrangem^eut  is  shown  in  fig.  7. 

To  test  the  systems  of  baffling  and  air  supply  both  at  a 
moderate  and  at  a  high  rate  of  combustion,  two  sets  of  trials 
were  carried  out,  the  first  with  the  boilers  burning  about  20  lb 
of  coal  per  square  foot  of  firegrate  per  hour,  and  the  other 
with  the  boilers  burning  about  27  lb.    Each  set  included  three 


air  pressure  could  not  bo  obtained  in  the  "  B  "  boiler  room  to 
enable  this  to  be  done,  and  the  c|uantity  of  coal  to  be  burnt 
was  reduced  after  the  third  hour  to  27  lb.  jjer  square  foot  of  grate, 
with  the  result  that  the  average  for  the  30  hours  worked  out 
at  27-4  lb.  per  square  foot  of  firegrate  per  hour.  The  boiler 
room  fan  power  of  the  Hermes  is  small,  there  Ijeing  only  six  fans 
fitted,  that  is,  one  in  each  tiring  space  (see  fig.  4).  Further 
trouble  from  this  cause  was  experienced  on  the  succeeding  trial, 
that  of  the  25th  and  26th  March ;  on  that  occasion,  the  fan 
engine  at  the  after  end  of  the  "  B  "  boiler  room  slowed  down 
after  the  trial  had  been  in  progress  about  16  hours,  and  sufficient 
air  pressure  could  not  be  maintained  to  burn  coal  at  the  rate  of 
27  lb.  per  hour.  The  engine  could  not  be  run  at  full  speed  during 
the  remainder  of  the  trial,  and  the  average  rate  of  combustioii 
for  the  26  hours  was  261b.  per  square  foot.  An  examination  of 
the  fan  engine  carried  out  in  harbour,  showied  that  the  piston 
spring  ring  liad  broken.  No  trouble  was  experienced  in  burning 
271  lb.  per  square  foot  of  firegrate  per  hour  cm  the  last  trial  of 
the  set. 

Considering  the  "  A  "  group  of  boilers  ("  restricted  uptake  " 
baffling),  and  the  20  1b.  rate  of  burning,  it  appears  that  the 
improvement  in  the  efficiency  by  admitting  air  at  the  back  of 
the  fires  was  about  4  percent;  by  supplying  air  under  pressure 
at  the  front  the  gain  was  about  7  per  cent  above  the  efficiency 
with  no  air  over  the  fires,  and  .3  per  cent  above  that  with  the 
air  at  the  back.  At  the  27  lb.  rate,  a  gain  of  about  11  per  cent 
was  obtained  by  admitting  air  at  the  back;  with  the  front  forced 
air  supply,  the  gain  was  about  .5  per  cent  above  the  result  witli 
no  air  over  the  tires,  but  there  was  a  loss  of  about  6  per  cent  as 
compared  with  the  admission  of  air  at  the  back.  On  the  previous 
24  hours'  trial  at  5,000  H.P.,  and  the  28  hours'  trial  at  2,000  H.P., 
burning    at   the   rate  of   19'2  and  18*4  lb.    per    square  foot 
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trials,  the  first  without  any  air  supply  above  the  fires;  the 
second  with  an  air  supply  above  the  fires,  using  only  the  air- 
tubes  at  the  back  of  the  boiler;  and  the  third  with  an  air  supply 
above  the  fires,  using  only  the  forced  air  supply  at  the  front. 

The  results  in  connection  with  these  trials  were  obtained  in 
the  same  manner  as  on  the  othex  trials,  but,  as  these  were  purely 
tests  to  obtain  data  with  regard  to  the  effect  of  different 
methods  of  furnace  gas  baffling  and  of  supplying  air  above  the 
tires,  no  figures  relating  to  the  results  obtained  with  the  main 
engines,  with  the  auxiliary  engines,  nor  with  the  after  group 
of  boilers  have  been  inserted  in  this  report.  The  method  of 
procedure  on  all  these  trials  was  to  work  the  engines  so  as 
to  use  all  the  steam  generated  in  the  boilers  by  the  combustion 
of  the  definite  quantity  of  coal — that  is  to  say,  as  the  steam 
pressure  rose,  the  engines  were  opened  out,  and  as  it  fell,  they 
were  eased  up.  The  supjjly  of  coal  for  each  boiler  for  a  quarter 
of  an  hour  was  taken  from  the  bunkers  at  c^uarter-hourly 
intervals  and  placed  in  front  of  the  boiler;  by  the  end  of  the 
interval,  the  plates  were  clear,  the  coal  having  been  put  on  the 
tires. 

Fitting  the  new  arrangement  of  baffles  to  the  boilers  of  "  B  " 
group  involved  the  removal  of  a  row  of  tubes,  and  this  accounts 
for  the  fact  that  the  heating  surface  of  the  "  B  "  group  was 
about  six  per  cent  less  than  that  of  the  "  A  "  group. 

The  quantity  of  coal  burnt  in  each  group  of  boilers  during 
each  of  the  first  three  trials  was  the  same,  and,  consequentlyj 
the  quantity  burnt  per  square  foot  of  firegrate  was  the  same, 
viz.,  19-9  lb.  per  hour.  For  the  second  set  of  trials,  it  was 
the  committee's  intention  that  301b.  of  coal  per  square  foot  of 
firegrate  should  have  been  burnt  per  hour,  but,  on  the  first  trial 
of  this  series,  viz.,  that  of  the  17th  and  18th  March,  sufficient 


respectively,  the  efficiencies  were  7ri  and  70-7,  which  compare 
vei-y  closely  with  the  efficiency  found  on  the  fir.st  baffle  trial, 
and,  therefore,  corroborate  the  figures  obtained. 

Considering  the  "  B  "  group  of  boilers  (vertical  baffling)  at 
the  20  1b.  rate;  these  were  least  efficient  when  air  was  being 
admitted  over  the  fires  at  the  back,  and  most  efficient  with  the 
forced  air  supply  over  the  tires  at  the  front.  The  gain  in 
efficiency  with  air  at  the  front  instead  of  at  the  back  was  about 

j  8  per  cent,  whilst  with  air  at  the  front  as  compared  with  no 
air  above  the  tires,  the  gain  was  about  5  per  cent.  At  the  27  lb 
rate,  as  compared  with  no  air  supply  above  the  tires,  there  was 
an  increase  of  efficiency  of  about  3  per  cent  by  admitting  air  over 
the  fires  at  the  back  and  a  further  increase  of  about  2  ppr  cent 
by  using  the  front  air  supply. 

Comparing  the  results  obtained  with  the  vertical  baffles  with 
those  obtained  with  the  restricted  uptake  baffling,  a  better 
efficiency  is  shown  on  all  the  trials,  except  that  at  the  27  lb.  rate, 
with  air  supply  at  the  back.  It  is  to  be  observed  that  this  trial 
was  the  least  satisfactory  of  the  series  as,  owing  to  the  break 
down  of  a  fan  engine  in  "  B  "  boiler  room  at  about  the  middle 
of  the  trial,  the  rate  of  combustion  had  to  be  reduced  and  a 
certain  amount  of  disturbance  of  conditions  was  caused  thereby. 
At  the  20  lb.  rate  with  no  air  supplied  over  the  fires,  the  vertical 
baffles  had  7  per  cent  better  efficiency  than  the  restricted  uptake; 
with  the  air  over  the  fires  at  the  back,  the  efficiencies  were 
nearly  equal;  with  the  forced  air  supply  at  the  front,  the  vertical 

!  baffling  gave  about  5  per  cent  better  results  than  the  restricted 
uptake  baffling.  At  the  27  lb.  rate  and  with  no  air  supjily  over 
the  fires,  the  vertical  baffling  had  a  better  efficiency  than  the 
restricted  uptake  baffling  by  about  4  per  cent;  but  w'ith  the  air 
supply  over  the  fires  at  the  back,  these  positions  were  reversed. 
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and  the  restricted  uptake  was  about  3  per  cent  better  than  the 
vertical  baffles.  With  forced  air  supply  over  the  fires  at  the 
front,  the  vertical  baffles  were  about  5  per  cent  better  than  the 
restricted  uptake. 

Tlie  combined  alterations  from  the  restricted  uptake  system  of 
baffling  without  any  air  supply  above  the  fire  to  the  vertical 
system  of  baffling  with  a  forced  air  supply  at  the  front  over  the 
fire,  resulted  in  a  gain  of  efficiency  of  about  13  per  cent  at  the 
20  lb.  rate,  and  of  nearly  10  per  cent  at  the  27  lb.  rate. 

As  a  result  of  the  various  trials  of  baffling  and  air  supplies  over 
the  fires,  carried  out  by  the  committee,  it  is  recommended  that 
futu^'e  Babcock  and  A-Vilccx  boilers  be   fitted   with    a  forced 


of  action  of  the  ship  as  conditioned  by  the  boilers,  engines  and 
coal  storage. 

The  homeward  run  was  also  intended  to  be  an  endurance  trial, 
but  simply  in  reference  to  power,  the  ship  was  to  leave  Gibraltar 
and  to  steam  to  Portsmouth  at  the  highest  speed  which  could  be 
maintained.  Also,  the  time  taken  to  raise  steam  at  Gibraltar 
for  the  run  home  was  to  be  noted.  The  amount  of  coal  carried 
by  the  Hermes  when  leaving  Portsmouth  Harbour,  in  addition 
to  that  in  the  reserve  bunkers,  was  958  tons.  The  stowage  of 
the  bunkers  and  the  working  out  of  the  coal  during  the  trial 
were  carried  out  under  the  supervision  of  an  artificer  engineer 
from  tlie  Portsmouth  reserve.    The  total  reserve  tank  storage  of 
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air  supply  over  the  fires,  and  also  with  directing  baffles,  either 
vertical  or  horizontal,  as  may  be  found  most  suitable. 

The  final  section  of  the  trials  with  the  Hermes  was  divided 
into  two  parts,  and  consisted  of  a  run  at  about  7,000  H.P.  to 
finish  at  Gibraltar,  and  a  run  home  at  the  highest  speed  which 
could  be  maintained.  For  the  trial  at  7,000  H.P.,  the  vessel 
was  to  start  from  Portsmouth  and  steam  past  Gibraltar  to 
Cape  de  Gata,  and  then  to  continue  running  to  and  fro  between 
that  point  and  Gibraltar  until  practically  all  the  coal  on  board, 
except  that  in  the  reserve  bunkers,  was  exhausted. 
This  run  was,  therefore,  specially  intended  as  a  high  power 
endurance  trial,  whicb  would  give  information  as  to  the  radius 


water,  including  si>ecial  tanks  fitted  for  the  trials,  was  140  tons. 
On  the  outward  run,  all  the  make-up  feed  was  taken  from  the 
reserve  tanks  and  measured  by  a  deck  tank,  until  the  quantity  in 
the  reserve  tanks  was  reduced  to  30  tons,  after  which  the 
evaporators  were  used  to  supply  the  make-up  feed  required. 

The  total  distance  run  by  the  Hermes  from  leaving  Portsmouth 
Harbour  at  4  p.m.  on  the  29th  April,  until  her  arrival  at 
Gibraltar  at  5-30  p.m.  on  the  5th  May,  was  2,460  miles.  When 
the  ship  arrived  at  Gibraltar,  as  stated  above,  the  boilers  were 
iu  good  steaming  condition  and  there  was  no  difficulty  in  regard 
to  make-up  feed  water;  the  ship  could,  therefore,  have  continued 
steaming  at  about  7,000  H.P.,  until  the  whole  of  the  coal  had 
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beeu  burut  out.  The  capacity  of  the  reserve  bunkers  is  124  tons 
and  the  coal  remaining  outside  these  at  the  conclusion  of  the 
trial  was  11  tons,  so  that  had  the  ship  continued  steaming,  she 
would  have  had  135  tons  more  to  burn  out.  As  the  hourly 
consumption  of  coal  at  7, 1)00  H.P.  was  about  6i  tons,  she  could 


and  by  dockyard  boilermakers,  and  found  to  be  in  good 
condition.  A  few  tube  ends  showed  signs  of  leakage,  but  these 
signs  were  slight  and  did  not  necessitate  ic-rolliug  of  the  tubes; 
four  doors  in  the  headers  were  leaking  slightly,  some  of  the 
bottom  tubes  were  curved  upwards,  the  maximum  amount  pf 
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liave  continued  steaming  fur  20  hours  before  consuming  all  her  [  bending  being  fin.    The  brickwork  in  tlie  furnaces  required 

coal.    The  average  speed  at  7,000  H.P.  was  17-6  knots,  and,  in  )  slight  repair  in  several  of  the  boilers. 

these  circumstances,  350  miles  have  to  be  added  to  the  distance  |  During  the  run  home  from  Gibraltar,  the  working  of  the 

she  actually  steamed  in  order  to  find  her  radius  of  action,  i  main  engines  was   not   satisfactory,  there  being  a  constant 

which  was  entirely  conditioned  by  the  coal  expenditure.    The  |  tendency  to  heated  bearings  as  mentioned  above.    On  arrival 
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radius  of  action  of  the  Hermes  at  7,000  H.P.  was  therefore  2,810 
miles. 

The  rate  of  combustion  in  the  boilers  during  the  run  was  ' 
similar  to  that  of  the  trial  at  5,000  H.P.,  and  of  the  first  three 
baffle  trials,  being  about  201b.  per  square  foot  per  hour.  The 
equivalent  evaporation  per  pound  of  coal  from  and  at  212  deg. 
Fah.  is  10-53  lb. ;  the  con-esponding  amount  for  the  5,000  H.P. 
trial  was  10'59  lb.  The  equivalent  evaporation  obtained  witli 
the  boilers  of  "  A  "  group  on  the  first  baffling  trial  was  10' 65  lb., 
but  this  less  than  that  recorded  on  the  other  trials  of  furnace 
gas  baffling  when  burning  20  lb.  per  square  foot.  A  direct 
comparison  is,  of  course,  not  permissible,  as  the  method  of 
baffling  the  furnace  gases  and  the  air  supply  to  the  fires  were 
not  the  same  in  all  the  boilers  during  this  run.  The  thermal 
efficiency  was  70'7  per  cent,  and  approximates  very  closely  to 
the  thermal  efBciencies  on  the  5,000  H.P.  trial,  and  of  the  "  A  " 
group  on  the  first  trial  of  the  furnace  gas  baffling. 

The  boilers  were  examined  at  Gibraltar  by  the  committee 


at  Portsmouth,  the  boilei's  were  examined  by  boilermakers  from 
that  dockyard,  who  reported  that  the  boilers  were  in  good 
condition,  and  in  practically  the  same  state  as  on  examination 
at  Gibraltar. 


Foe  removing  emery  dust  from  a  grinding  shop,  a  successful 
method  is  described  in  a  report  by  Mr.  Buchanan,  a  factory 
inspector  at  Glasgow.  Sheet-iron  tubing  with  suitable  openings 
placed  over  the  stone  leads  the  dust  in  an  inclined  upward 
direction  into  a  main  pipe,  from  which  it  is  taken  by  a  25-in. 
sirocco  fan  of  the  paddle  type  and  sent  into  the  outer  air.  The 
fan  is  arranged  so  that  the  dust  does  not  get  at  its  bearings. 
The  tubes  or  pipes  at  the  ends  near  the  stione  are  telescopic, 
and  the  hoods  come  close  to  the  wheels,  and  have  sliding  doors 
at  the  back  for  use  when  long  rods  are  polished.  For  this  reason 
the  hoods  seldom  need  to  be  raised,  but  this  can  be  done,  if 
necessary,  as  the  telescopic  joints  allow  them  to  be  lifted  about 
2  ft. 
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SOME  EXAMPLES  OF  PRESENT  PRACTICE  IN 
CRANES  AND  LIFTING  M  ACH I N  ER  Y.— VI 1 1. 

Bj  Edward  C.  R.  Marks,  A.M.I.C.E.,  M.LM.E. 

{Conrhtded  from  page  278.) 

Electkic  Lifts  or  Elevators. 

Fig.  41  is  an  illustration  of  an  electric  passenger  lift,  or 
elevator,  as  made  by  Messrs.  R.  Waygood  and  Co.  Limited, 
of  Falmouth  Road,  London,  S.E.  This  type  of  lift  is  made 
in  all  sizes  by  ^lessrs.  Waygood,  to  take  two  passeno'ers  and 
upwards,  and  to  run  at  speeds  from  100  ft.  to  300  ft.  per 
minute.  As  wdl  be  seen,  the  car  is  of  the  suspension  type, 
and  is  connected  by  its  supporting  rojies  or  cables  with 
the  combined  motor  aod  winding  gear  fixed  at  the  basement 
or  on  one  of  the  floors  served  by  the  car.  The  gear  com- 
prises a  cut  worm  and  worm  wheel,  the  former  being  of  steel 


9 


Fig.  41. 


and  provided  with  ball  thrust  bearings.  The  worm  wheel, 
disposed  above  the  worm,  has  a  phosphor  bronze  rim  with 
the  teeth  cut  therein. 

Automatic  switch  or  cut-off  gear  is  arranged  in  connection 
with  the  grooved  winding  drum,  for  the  purpose  of  stopping 
the  supply  of  current  to  the  motor  when  the  drum  has  made 
the  I'equired  imml)er  of  revolutions,  in  either  direction,  to 
bring  the  car  to  the  top 'and  bottom  floors  respectively. 

The  controlling  switch  is  operated  by  a  car  switch  which 
is  fitted  with  a  detachable  handle,  thus  giving  the  operator 
or  attendant  complete  control  over  the  stopping  and  starting 
of  the  machine.  The  controlling  switch  is  self-centreing,  so 
that  in  the  event  of  the  current  failing,  or  being  cut  off,  the 
switch  will  automatically  take  the  off  position ;  the  lift 
cannot  be  started  again  other  than  by  the  action  of  the  car 
switch.  The  lift  is  further  provided  with  a  patent  slack 
cable  safety  switch,  to  stop  the  machine  if  either  the  car  or 
balance  weight  should  meet  with  an  obstruction  either  in 


ascending  or  descending.  .  An  automatic  electric  brake 
operates  whenever  the  current  is  shut  off  from  any  cause. 


Fio.  42. 


The  makers  also  adopt  an  automatic  or  push  button 
control  for  their  machines,  to  enable  any  person  entering  the 
car  to  start  the  lift  and  ensure  its  stopping  at  the  desired 


Fig.  44. 
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floor  by  simply  pvessiug  the  button  in  the  car  corresponding 
to  that  floor. 

Fig.  42  illustrates  an  electric  goods  and  service  lift  by 
the  same  makers,  the  motor  and  winding  gear  lieiug  fixed 


compound  wound  type.  It  is  fitted  with  a  slot-wound 
armature,  self-aligning  and  self-oiliug  bearings,  adjustable 
carbon  brush  gear,  and  special  hard  copper  commutator. 
The  winding  gear  is  of  the  worm  type,  having  a  hardened 


Fio.  43. 


above  the  car  well  or  casing.  In  the  case  of  hotels  the 
service  lifts  may  be  worked  or  controUeil  b}'  a  press  button 
from  any  floor. 


Fig.  43  represents  the  direct-coupled  electric  winding 
gear  for  passenger  and  goods  elevators,  as  made  by  Messi'S. 
Holt  and  Willets,  of  Lion  Works,  Cradley  Heath,  near 
Birmingham.    The  motor  is    of  the  multipolar  enclosed 


and  polished  steel  worm  working  into  a  machine-cut 
phosphor  bronze  scroll  or  worm  wheel.  As  will  be  seen 
from  the  illustration  the  worm  is  arranged  above  the  worm 
wheel,  and  the  motor  raised  to  bring  its  armature  shaft  or 
spindle  into  alignment  with  the  worm  spindle.  The  thrust 
of  the  screw  or  worm  is  taken  on  a  continuously-lubricated 
ball  thrust  bearing. 

The  electro-magnetic  brake  comprises  wrought-iron  em- 
bracing arms  fitted  with  cast-iron  slippers  run  with  white 
metal. 

Referring  to  the  speed  controller,  the  makers  state  that  it 
gives  a  ])erfectly  accelerated  start  free  from  jerk,  is  entirely 
automatic  in  action,  and  the  resistance  cannot  be  cut  out  of 
circuit  unless  the  lift  starts.  The  rate  of  cut  out  is  auto- 
matic and  beyond  the  attendant's  control,  and  the  lift  cannot 
be  forced  to  start  under  an  overload.  The  resistance  is 
automatically  replaced  in  armature  circuit  on  the  instant  of 
failui'e  of  current  from  any  cause.  'I"he  reversing  switch  is 
of  the  tramway  controller  type,  destructive  sparking  being- 
prevented  by  opening  the  main  circuit  at  several  points 
simultaneously. 

The  machines  are  generally  built  to  give  car  speeds  of 
from  100  to  300  ft.  per  minute.  The  cars  may  be  fitted 
with  semi-automatic  or  completely  automatic  push-button 
control. 

In  a  comparison  made  by  Messrs.  Holt  and  Willetts  of 
electric  lifts  with  hydraulic  lifts,  they  give  it  that  though 
the  fii'st  cost  of  the  electric  lift  is  about  50  per  cent  more 
than  the  hydraulic  lift,  this  diff'erence  will  in  four  years, 
or  less,  have  been  saved  by  the  difference  in  the  cost  of 
working. 

They  give  the  following  figures :  "  An  electric  passenger 
lift  for  a  10  cwt.  load  and  a  60  ft.  rise  or  travel,  with  a  car 
speed  of  180  ft.  per  minute,  costs  say  £321  (three  hundred 
and  twenty-one  pounds).,  A  high-pressure  hydraulic  lift  for 
the  same  duty,  similar  car,  etc.,  would  cost  about  £217 
(two  hundred  and  seventeen  pounds).  But  taking  the  price 
of  water  at  two  shillings  and  teupeuce  per  1,000  gallons  at 
700  lb.  per  square  inch  pressure,  as  supplied  by  the  London 
Hydraulic  Power  Co,,  the  hydraulic  lift,  assuming  22  full  or 
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complete  up  and  down  journeys  per  hour,  would  use  ; 
considerably  over  7,000  gallons  per  week  of  50  hours.  The 
cost  of  water  would  thus  be  uot  less  than  £1  (one  pound) 
per  week.  An  electric  lift  for  the  same  service,  and 
assuming  full  loads  every  journey,  would  use  48  Board  of 
Trade  vuiits,  and  taking  the  price  at  2^d.  per  unit,  the  cost 
of  ciuTent  per  week  amounts  to  ten  shillings,  or  one-half  the 
cost  of  water  for  the  hydraulic  machine." 


Fig.  46. 


Hydraulic  Lifts  ok  Elevators. 

Notwithstanding  the  advantages  in  many  respects  of  the 
electric  machine  over  the  hydraulic,  there  are  still  many 
cases  where  the  latter  is  preferred  and  is  the  more  suited  for 
the  required  duty.     A  good  example  of  a  suspended  type  I 
hydraulic  lift,  by  Messrs.  R.  Waygood  and  Co.  Limited,  is  I 


counterbalanced  by  a  hydraulic  balancing  cylinder,  fixed  at 
the  side  of  the  lift  as  shown,  which  considerably  reduces  the 
consumption  of  water.  The  direct-acting  type  of  hydraulic 
machine  has  long  been  known  in  this  country,  and  it  appeal's 
to  be  now  coming  into  considerable  favour  in  America, 
under  the  name  of  "  plunger  elevators,"  even  for  very  high 
buildings. 


Pneumatic  Hoists. 

Fig.  46  represents  a  vertical  type  direct-acting  pneumatic 
hoist,  as  made  by  Messrs.  Reavell  and  Co.  Limited,  of  Rane- 
lagh  Works,  Ipswich.  Fig.  47  illustrates  the  horizontal  and 
doul)le-purchase  type.  'I'hese  hoists  are  particularly  useful 
for  fixing  over  lathes  or  other  machine  tools  for  the  rapid 
handling  of  the  work  by  the  artisans  at  such  tools.  Being 
simple  and  easy  in  manipulation  and  quick  in  action,  no 
difficulty  is  found  in  so  using  them  for  this  service,  with 
the  result  that  a  great  saving  in  shop  labourers  is  effected. 
They  are  constructed  for  working  pressures  of  from  60  lb.  to 
120  lb.  per  square  inch,  depending  upon  the  air  pressure 
available  in  the  pneumatic  mains  throughout  the  works. 
The  horizontal  type  is  well  adapted  for  situations  where 
head  room  is  limited  ;  the  runners  can  be  arranged  to  suit 
any  girder  or  channels  in  stores,  etc. 


DRAUGHT  OF  MOVING  STEAMERS. 

Investigations  made  by  the  Government  engiueeis  in 
charge  of  the  harbour  improvement  at  New  York  indicate 
that  steamers  in  motion  in  channels  where  there  is  only  a 
small  space  between  the  keel  and  the  bottom  have  a  greater 
draught  than  when  at  rest  in  still  water.  Numerous  cases 
have  been  reported  of  ships  touching  bottom  lightly  in  the 
deep  ship  channels  of  the  lower  bay  where  investigation 
has  failed  to  show  any  shoaling.  Levels  were  taken,  sighted 
on  marks  made  on  various  large  ocean  liners  when  lying  at 
their  piers  before  sailing,  and  again  when  going  dpwn  the 
bay  at  full  speed.  With  all  allowance  for  errors  and  in- 
accuracies, the  general  result  is  to  show  an  increased  draught 
at  full  speed.  The  luaLximum  readings  showed  an  increase 
of  4 J  ft.  aft  on  a  ship  560  ft.  long,  and  an  increase  of  3f  ft. 
forward  on  a  ship  580  ft.  long.  Tlie  amount  of  this 
squatting  is  the  direct  function  of  the  speed,  and  an  inverse 
function  of  the  depth  of  water  beneath  the  keel.  The 
White  Star  Liner  Oceanic,  outward  bound,  touched  bottom 


Fig.  47 


shown  at  fig.  44,  whilst  fig.  45  illustrates  a  direct-acting  when  the  channel  depth  with  tide  allowance  was  33"1  ft. 

hy.iraulic  lift  by  the  same  makers.    With  the  latter  arrange-  Her  draught  at  the  pier  was  30-5  ft.,  and  she  was  making 

ment  the  whole  of  the  weight  is  supported  on  the  foundation  j  about  18  miles  an  hour,  which  would  give  a  squat  of  3  6  ft., 

of  the  building,  no  overhead  sheaves  are  required,  and  the  I  making  the  total  draught  34' 1  ft.    If  further  observations 

fact  that  the  car  is  supported  from  below  provides  an  element  '  sustain  the  deductions  arrived  at,  this  will  prove  to  be  a  veiy 

of  safety,  both  actual  and  apparent,  which  is  nuich  appreciated  '  important  matter  in  regard  to  many  harbour  improvement 

by  many  people.    The  dead  weight  of  the  moving  parts  is  |  works. 
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TRIALS  OF  SMALL  CARS  (1-fEREFORD,  1904). 

Report  or  the  Judges. 

The  trials  commenced  on  Monday,  August  2dth,  punctually  at 
8  a.m.,  as  arranged,  and  coucluded  on  Saturday,  September  3rd. 
at  5  jD.m.,  when  the  cars  assembled,  and  traversed  the  City  o!' 
Heretord  in  jjracessiou.  During  the  twelve  runs  of  about  50 
miles  each  which  constituted  the  trials,  the  judges  watched  the 
2)erformaiice  of  the  oars  emd  carried  out  various  tests.  On  two 
days  following  the  trials  they  made  further  tests,  and  examined 
the  construction  and  condition  of  each  car.  They  now  report 
as  follows:  — 

Out  of  the  38  entries  35  competitors  started,  and  of  these  26 
completed  the  620  miles.  Of  the  cars  which  failed  to  complete 
the  runs  a  few  were,  nevertheless,  of  promising  novelty,  and 
some  of  already  proved  merit  failed  in  consequence  of  defects 
not  likely  to  be  recurrent.  Of  the  latter,  there  were  the  7  H.P. 
Oldsmobile  Runabout,  in  which  the  cooling  system  proved 
defective;  the  8  JS.P.  Cadillac,  one  bearing  of  whick  heated  and 
seized;  and  the  6  H.P.  Yauxhall,  which  broke  its  connecting  rod. 
The  novelties  were  the  8  H.P.  Rover,  which  was  disabled  by  the 
breakage  of  one  ball  in  a  crank  shaft  bearing,  and  the  7  H.P. 
Downsliire,  in  which  one  of  the  gear  wheels  was  broken  by 
displacement  of  a  pin.  Defective  pipe  connections  v/ere  mainly 
accountable  for  the  other  retirements. 

A  large  number  of  cars  apjieared  to  be  made  up  of  almost 
identical  parts,  individually  well  designed,  but  roughly  and 
sometimes  flimsily  assembled.  This  waiS  particularly  noticeable 
with  regard  to  parts  of  tubular  frames,  back  axles,  gear-box,  and 
engine  connections.  Several  of  the  tubular  frames  are  made  with 
weak  lug.s  carrying  the  underframe,  and  five  of  these  lugs  broke 
during  the  trials.  The  majority  of  live  back  axles  differ  little 
in  design,  except  that  some  have  trussing  stays  to  the  bevel  gear- 
box, whilst  others  leave  the  somewhat  heavy  weight  in  the  middle 
of  the  axle  insufficiently  supported.  The  bevel  gear-box  of  some 
axles  is  conveniently  arranged  to  permit  withdrawal  of  the  bevel 
pinion  without  dismantling  the  axle.  The  Wolseley,  Siddeley, 
and  Prosper-Lamber-t  oars  carry  the  back  wheels  on  extensions  of 
the  tubular  part  of  the  axle,  thus  relieving  the  differential  axle 
of  all  weight  and  all  stress  other  than  that  of  torsion^ — a-  oon- 
struction  to  be  commended. 

In  more  than  one  instance  it  was  found  that  the  axles  were 
neither  parallel  nor  at  right  angles  to  the  frame,  nor  did  the 
front  wheels  track  with  the  hind  wheels.  Although  no  appre- 
ciable diiierence  in  the  wear  of  the  tyres  was  noticed  at  the  end 
of  the  620  miles  of  running,  the  result  of  improper  alignment 
of  axles  cannot  but  have  a  detrimental  effect  on  the  life  of  some 
or  all  of  the  tyres.  In  the  construction  and  arrangement  of 
brakes  great  improvement  is  shown.  The  .side  brakes  on  a  few 
cars  are  effectively  compensated,  but  in  other's,  where  wire  rope 
with  sharp  bends  is  used,  the  intended  compensation  is  not 
effective.  In  several  cases  the  absence  of  a  flange  on  the  inside 
of  the  brake  drum  permits  the  band  to  wander  from  its  place. 
The  foot  brakes  are  generally  effective,  but  saveial,  when  applied, 
tend  to  displace  and  strain  the  gear-box  shaft,  causing  un- 
necessary wear  of  the  bearings.  Adjustments  of  some  kind, 
though  not  always  accessible,  are  provided  on  all  cars.  The  foot 
brake  on  the  De  Dion  cars  is  notably  easy  to  adjust,  and  two  or 
three  cars  have  right  and  left-handed  shackles  for  ready  adjust- 
ment. A  remarkable  improvement  is  shown  in  the  carriage 
springs  and  body  suspension,  and  the  seating  and  footboard 
accommodation  isi  less  cramped  than  hitherto. 

Many  cars  have  steering  gear  of  the  rack  and  pinion  type,  with 
the  rack  irot  protected  in  any  way  from  the  ingress  of  dust  and 
mud.  All  these  show  signs  of  considerable  wear,  and  some 
were  nearly  worn  out.  The  steering  gear  is  in  several  oases  poorly 
attached  to  the  frame  by  a  single  bracket  flange.  With  a  steer- 
ing rack  some  distance  below,  not  stayed  in  any  effective  way  to 
take  the  thrust,  a  twisting  strain  is  thrown  on  the  bracket, 
and  causes  looseness.  Pins  in  the  links  of  the  steering  gear 
frequently  have  small  wearing  surfaces,  which  give  rise  to 
blacklash  and  rattling,  but  on  the  whole  there  is  a  general 
improvement  in  the  design  and  construction  of  steering  gears. 
The  number  of  tyre  troubles  was  exceedingly  small,  as  might  be 
e.xpected  considering  the  light  weight  of  the  oars,  but  it  must  be 
noted  that  the  road  surfaces  were  exceptionally  good. 

Twenty-two  of  the  engines  which  completed  the  trials  were 
vertical  and  four  horizontal.  Many  of  the  vertical  engines  have 
their  commutators  placed  in  inaccessible  positions  close  to  the 
front  or  side  of  the  frame.  In  the  two-cylinder  Humber,  No. 
34,  bevel  gears  are  used  to  bring  the  commutator  iirto  an  easily 
accessible  position;  in  others,  the  entire  commutator  is  designed 
for  easy  detachment.  It  was  noted  that  the  horizontal  engine 
designs  lend  themselves  to  convenient  arrangements  in  this 
respect.  One  of  the  most  frec^uent  causes  of  stoppage  was 
defective  junctions  in  pipework.  Rubber  connections  on  water 
pipes  are  often  too  short,  and  the  edges  of  the  pipe  ends,  aided  by 
vibration,  cut  through  the  rubber.  Petrol  and  oil  pipes  fre- 
quently broke  off  at  the  terminal  collars  or  unions,  owing  to 
neglect  to  anneal  after  brazing,  and  to  the  vibration  of  long 
unsupported  lengths  of  pipe.  Slack-fitting  coarse-threaded 
unions,  which  came  unscrewed,  were  numerous.    Water  pipes 


attached  to  tanks  without  a  flange,  riveted  as  well  as  soldered, 
in  several  cases  came  adrift.  The  use  of  bras.i  flanges  on  exhaust 
pipe  connections  caused  trouble,  and  is  to  be  deprecated.  The 
petrol  tanks  on  some  cars  are  inadequate  for  ordinary  require- 
ments, and  a  few  are  placed  too  low  to  feed  the  carburetter  on 
steep  lulls. 

Except  for  broken  pipes,  no  troubles  arose  tlirough  insufficient 
lubrication.  A  few  cars  are  fitted  with  ring  lubricated  bearings, 
a  feature  which  might  with  advantage  be  more  generally  adopted. 
The  number  of  stoppages  on  the  road  caused  by  defects  in  inlet 
valves  shows  the  need  of  attention  to  proper  design  of  the  cottars 
and  the  fittings  at  the  end  of  the  sterfe.  There  was  marked 
superiority  in  the  cleanliness  of  those  cars  provided  with  good 
aprons  or  undercasings.  One  badly  fitting  apron,  however, 
caused  trouble,  and  several  aprons  leaving  large  open  spaces, 
were  ineffective.  Bowden  wii-cs  are  used  in  a  few  oases  for  throttle 
and  spark  connections,  and  proved  unsuitable.  The  construction 
of  clutches  as  to  adjustment  and  end  thrust  shows  considerable 
improvement,  especially  in  some  cars  of  British  design  and  make. 
The  electric  wiring  on  most  of  the  cars  has  received  more 
attention  than  was  usual  a  year  ago,  but  still  leaves  much  to  be 
desired.  Terminals  on  British-designed  cars  were  notably  better 
considered  than  those  on '  the  usual  foreign  type.  The  con- 
sumption of  petrol  varied  considerably,  the  best  performance 
being  remarkable  (viz.,  472  miles  per  gallon  by  the  7  H.P. 
Clyde),  and  the  average  (28  miles  per  gallon)  highly  creditable. 
The  consumption  of  petrol  per  ton  mile  varied  from  '033  gallons 
to  '077  gallons,  the  7  H.P.  Clyde  showing  the  test  result. 

ITie  water  consumption  on  the  majority  of  the  cars  was  negli- 
gible— no  less  than  14  of  them  requiring  less  than  1|  gallons — 
although  the  country  travelled  was  exceptionally  hilly. 

Awards. 

The  Judges  recommend  to  the  club  committee  the  following 
awards: — 

Non-stop  Awards  (Resulting  Automatically  under  the 
Rules). 

Class  A. — First  award:    The  6  H.P.  Speedwell,  No.  2  (7  non- 
stop runs).    No  second  award. 
Class  B. — No  car  eligible. 

Class  C— First  award:  The  6  H.P.  Siddeley,  No.  18  (12  non- 
stop runs,  highest  possible).  Second  award:  The  6  H.P.  Light 
Wolseley  team,  Nos.  20  and  10  (12,  highest  possible,  and  11  non- 
stop runs  respectively).  Third  award:  The  6^  H.P. 
Humberette,  No.  16  (11  non-stop  runs).  Fourth  award:  The 
Alldays,  No.  17,  one  of  team  (9|-  non-stop  runs).  Fifth  award: 
The  7  H.P.  Little  Star,  No.  15,  one  of  team  (9  non-stop  mns). 
Sixth  award:  The  6  H.P.  Mobile,  No.  11  (8  non-stop  runs). 
Seventh  award :  The  9  H.P.  Speedwell,  No.  13  (6  non-stop 
runs).  Eighth  award:  The  8  H.P.  Brown,  No.  12  (5  non-stop 
runs) . 

Class  D.— First  award:  The  8  H.P.  Croxted  No.  30  (12  non- 
stop runs,  highest  possible).  Second  award:  The  7^  H.P. 
Humberette,  No.  34  (11  non-stop  runs).  Third  award:  The 
7  H.P.  Alldays,  No.  32,  one  of  team  (9J  non-stop  runs).  Fourth 
award :  The  7  H.P.  Little  Star,  No.  38,  one  of  team  (9  non- 
stop runs).  Fifth  award:  The  8  H.P.  Mobile,  No.  24  (7  non- 
stop runs).  Sixth  award:  The  9  H.P.  Anglian,  No.  31  (5  non- 
stop runs.  The  following  ciirs,  which  completed  the  whole  of  the 
distance,  though  ineligible  for  the  non-stop  awards,  are  worthy 
of  special  mention:  — 

Very  Highly  Commended. 
The  team  of  6  H.P.  De  Dion  Bouton  oars,  Class  D,  Nos.  22 
(12  non-stop  runs,  highest  possible)  and  23  (11  no.n-stop  runs). 

Highly  Commended-. 
The  7  H.P.  One-cylinder  Swift,  Class  C,  No.  14  (10  non-stop 
runs).    The  7  H.P.  Two-cylinder  Swift,  Class  D,  No.  26  (10  non- 
stop runs). 

The  trials  brought  together  a  large  number  of  cars  of  few  types. 
On  the  whole  the  general  design  and  construction  of  the  cars 
showed  much  improvement  on  that  of  cai's  of  the  same  capacity 
in  previous  years,  and  the  pi'ioes  are  all  lower.  The  performance 
of  the  cars  generally  has  been  remarkably  good.  The  judges  are, 
however,  of  opinion  that  a  greater  distance  than  six  hundred 
miles  is  necessary  to  bring  out  by  automatic  records  the  qualities 
of  the  cars  and  their  minor  but  important  details.  They  also 
draw  attention  to  the  fact  that  although  the  non-stop  perform- 
ances provide  an  automatic  indication  of  some  of  the  qualities 
of  the  cars  and  drivers  combined,  the  important  matters  upon 
which  the  ultimate  durabilitj',  performance  and  choice  depend  are 
chiefly  shown  by  the  examination  and  consideration  of  details 
which  takes  place  after  the  non-stop  runs  have  been  completed, 
and  which  has  on  this  occasion  determined  the  distribution  of 
the  medals. 

/  G.  H.  B^\iLLiii. 

\  W.   WOKBY  BEAL  JIO.NT. 

jHd'jc>i  -  Edward  H.  Coze.xs-Hakdy. 
j  A^iTHiiNV  G.  New. 
VRoBT.  E.  Philui's. 
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NEW  METHOD  OF  MANUFACTURING  STEEL. 


It  is  reported  that  successful  experiments  have  just  been 
made  by  the  Iron,  Steel,  and  Metals  Manufacturino-  Co., 
at  Melbourne,  Victoria,  for  the  purpose  of  proving  the 
value  of  certain  patent  rights  for  the  direct  production 
of  wrought  iron  and  steel  without  first  producing  pig  iron. 
Only  a  rough  idea  of  the  process  may  at  present  be  had, 
though  trial  runs  with  New  Zealand  magnetic  iron  sand 
are  now  being  made  on  a  somewhat  larger  scale  than 
hitherto.  The  sand  is  first  separated  from  its  gangue  by 
electro-magnetic  separators,  this  treatment  leaving  a  pure 
magnetic  iron  oxide.  The  sand  is  then  fed  from  a  bin 
into  the  furnace,  which  is  entirely  novel  in  its  features, 
being  chiefly  mechanical  and  automatic  in  its  operation. 

The  ore  drops  from  the  bin  into  a  slowly-revolving 
cylinder  placed  at  such  an  angle  that  the  ore  travels 
forward  continuously  in  it.  As  it  does  so  it  is  heated  to  a 
dull  red  by  the  waste  gases  from  .subsequent  operations. 
From  this  cylinder  the  ore  drops  into  a  second  revolving- 
cylinder,  where  the  fine  particles  are  subjected  to  the 
action  of  reducing  gases,  which  reduce  the  magnetic  oxide 
of  iron  to  the  metallic  form,  at  the  same  time  permitting 
the  particles  to  retain  their  individuality.  From  this 
second  cylinder  the  reduced  ore  drops  into  a  smelting 
bath  at  the  bottom  of  the  revolving  cylinders,  and  the 
molten  steel  or  malleable  iron,  as  the  case  may  be,  is 
tapped  from  this  whenever  that  operation  is  necessary.  It 
will  thus  be  realised  that  the  process  is  one  of  great 
simplicity,  and  yet  of  much  ingenuity.  Not  the  least 
interesting  part  of  it  is  the  use  of  fuel  oil  for  heating 
purposes.  This  is  employed  to  secure  concentration  of 
heat  and  direct  application  in  the  furnace  work.  It  is 
found  that  the  fuel  oil  possesses  many  advantages  over 
producer  gas  as  used  in  existing  smelting  j^ractice.  The 
work  done  so  far  has  demonstrated  that  not  only  is  oil 
a  cheap  fuel,  quite  irrespective  of  the  capital  outlay  that 
would  be  required  if  it  was  decided  to  utilise  producer  gas, 
but  it  is  so  thoroughly  under  control  as  to  ensure  the 
best  service. 

The  temperature  at  which  iron  ore  melts  is  given 
variously  at  from  1,500  deg.  to  2,000  deg.  Cen.,  accord- 
ing to  its  purity.  The  accurate  gauging  of  tem- 
perature in  the  furnaces  plays  a'  very  important 
part  in  the  company's  work,  and  accoi'dingly  an 
installation  of  thermo-electric  thermometers  lias  been 
made  at  the  company's  works.  The  apparatus  consists  of 
a  '■  couple "  consisting  of  a  platinum-iridium  junction 
enclosed  in  a  metal  tube  fully  3  ft.  long,  which  is  placed 
in  the  centre  of  the  furnace,  and  the  temperature  is  then 
recorded  on  the  dial  of  a  special  form  of  voltmeter,  each 
division  on  which  represents  25  deg.  Cen.  This  voltmeter 
reads  up  to  1,600  deg.,  and  is  placed  at  any  convenient 
distance  from  the  furnaces.  The  various  thermometers 
are  connected  with  a  switchboard,  which  is  again  connected 
with  the  "  couples "  or  tubes  in  the  furnace.  In  the 
installation  under  notice  four  "  couples "  will  be  used, 
inserted  in  different  parts  of  the  furnace,  and  separately 
connected  with  the  board,  so  that  the  reading  of  any 
thermometer  can  be  taken  and  any  discrepancy  in  the  heat 
of  different  points  of  the  furnace  can  be  quickly  remedied. 
It  is  interesting  to  notice  that  the  voltmeter  is  so 
extremely  sensitive  that  variations  of  heat  down  to  0'5  of 
a  degree  were  easily  noticeable  in  the  trial  test.  The 
greatest  temperature  recorded  was  1,300  deg.  Cen.,  equal 
to  2,340  deg.  Fah. — John  P.  Brat,  Consul-General,  in 
Scientific  American. 


The  editor  of  tke  Birmingham  Chmnber  of  Commerce 
Journal,  having  opeued  a  column  for  the  publication  of  notices 
of  books  which  publishers  may  desire  to  bring  before  the 
mercantile  and  manufacturing  community,  will  carefully  con- 
sider books  which  may  be  sent  by  publishers  for  review. 


THE  SCHENECTADY  SUPERHEATER  FOR 
LOCOMOTIVES. 

The  American  Locomotive  Company  has  brought  out  a  new 
locomotive  superheater,  designed  by  Mr.  F.  J.  Cole,  mech- 
anical engineer  of  the  company,  and  whioli  is  to  be  known 
as  the  "  Schenectady  "  superheater.  It  has  been  applied  to 
New  York  Central  Atlantic  type  (4-4-2)  passenger  engine 
2,915,  now  in  regular  service  on  the  Mohawk  Division 
between  Albany  and  Syracuse,  N.Y. 

The  objectionable  features  of  previous  locomotive  super- 
heaters, both  abroad  and  in  this  country,  have  been  (1) 
the  use  of  bent  tubes  and  (2)  the  necessity  of  dismantling 
the  whole  suiDerheater  in  order  to  secure  access  to  a  single 
leaky  boiler  tube.  The  accompanying  illustrations  show 
that  these  difficulties  have  been  eliminated,  Ihe  construction 
and  operation  of  the  new  superheater  being  as  follows:  — 
The  first  new  feature  of  construction  is  in  the  T  pipe, 
the  regular  conventional  T  pipe  being  replaced  by  one  of 
special  design,  shown  in  figs.  1,  2,  and  4.  It  will  be  seen 
that  this  T  pipe  is  subdivided  into  two  compartments  by  a 
horizontal  partition,  and  that  it  extends  nearly  across  the 
smoke  box.  Steam  entering  the  T  pipe  from  the  dry  pipe 
is  admitted  to  the  upper  compartment  only.  To  the  front 
side  of  the  T  pipe  are  attached  11  header  castings,  the 
joints  being  made  with  copper-wire  gaskets,  as  in  steam- 
chest  practice.  Each  header  casting  is  also  subdivided  into 
two  compartments,  but  in  this  case  by  a  vertical  partition. 
Five  pipes  or  flues  of  I'/ie  in.  outside  diameter  are  inserted 
through  holes  (subsequently  closed  by  plugs)  in  the  front 
wall  of  each  header  casting,  these  I'/ic  in.  tubes  having  fu'st 
been  expanded  into  special  plugs,  are  firmly  screwed  into 
the  vertical  partition  wall.  These  I'/ie  in.  tubes  are  enclosed 
by  If  in.  tubes,  which  are  expanded  into  the  rear  wall  of 
the  header  casting  in  the  usual  way.  Each  nest  of  two 
tubes  (one  I'/io  in.  and  one  If  in.)  is  encased  by  a  regular 
3  in.  boiler  tube,  which  is  expanded  into  the  front  and  back 
tube  sheets  as  usual.  The  back  end  of  each  I'/.ein.  tube 
is  left  open;  the  back  end  of  each  1|  in.  tube  is  closed; 
the  back  ends  of  the  two  tubes  being  located  at  a  point 
about  36  in.  forward  from  the  back  flue  sheet.  The  detail 
arrangement  and  grouping  of  the  three  flues  are  shown 
by  fig.  3.  The  back  end  of  the  If  in.  tube  is  closed  by 
welding,  and  the  tail  is  so  formed  as  to  support  this  tube 
in  the  ujDper  part  of  the  3  in.  tube,  thus  leaving  a  clear 
space  below.  Fig.  1  indicates  that  the  I'/iein.  tubes  are 
concentric  with  the  If  in.  tubes  at  their  back  ends,  but  the 
fact  is  the  I'/iein.  tube  is  allowed  to  drop  and  rest  on  the 
bottom  of  the  If  in.  tube,  as  shown  by  fig.  3. 

Steam  from  the  dry  pipe  enters  the  upper  compartment 
of  the  T  pipe,  and  thence  enters  the  forward  compartments 
of  each  of  the  11  header  castings,  and  then  passes  back 
through  each  of  the  I'/iein.  tubes,  thence  forward  through 
the  annular  spaces  between  the  I'/ie  in.  tubes  and  the  If  in. 
tubes  to  the  rear  compartments  of  each  of  the  11  header 
castings,  thence  into  the  lower  compartment  of  the  T  pipe, 
thence  by  the  right  and  left  steam  pipes  to  the  cylinders. 
In  passing  forward  through  the  If  in.  tubes  the  steam  is 
superheated  by  the  smoke  box  gases  and  products  of  com- 
bustion passing  through  the  3  in.  tubes.  In  this  particular 
design  55  3  in.  tubes  are  inserted  in  the  upper  j^art  of  the 
flue  sheets,  thus  displacing  as  many  of  the  regular  smaller 
tubes  as  would  occupy  the  same  space.  The  arrangement 
of  flues  is  clearly  shown  by  fig.  5. 

In  applying  the  superheater  to  a  locomotive  it  is  neces- 
sary to  provide  some  means  by  which  the  superheater  tubes 
shall  be  protected  hmn  excessive  heat  when  steam  is  not 
being  passed  through  them.  In  this  design  this  is  accom- 
plished by  an  automatic  damper,  as  shown  in  figs.  1  and  2. 
That  portion  of  smoke  box  below  the  T  pipe  and  back  of 
the  header  casting  is  completely  enclosed  by  metal  plates. 
The  lower  part  of  this  enclosed  box  is  provided  with  a 
damper  which  is  automatic  in  its  action.  Whenever  the 
throttle  is  opened  and  steam  is  admitted  to  the  steam 
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chests  the  iDistou  of  the  automatic  damper  cylinder,  shown 
in  fig.  2,  is  forced  upwards  and  the  damper  is  held  open, 
but  when  the  throttle  is  closed  the  vertical  spring  imme- 
diately back  of  the  automatic  damper  cylinder  (and  con- 
cealed by  it  in  fig.  2)  brings  the  damper  to  its  closed 
position,  so  that  heat  is  not  drawn  through  the  3  in.  tubes 
when  the  engine  is  not  using  steam.  In  this  way  the  super- 
heater tubes  are  effectively  prevented  from  being  burned. 
In  introducing  the  group  of  3  in.  tubes  and  applying  the 
superheater  tliere  is  a  slight  loss  of  heating  surface,  but  it 
is  more  than  offset,  as  regards  economical  results,  by  the 
superheating  process.  The  heating  surfaces  of  the  regular 
New  York  Central  Atlantic  engine  and  the  sister  engine, 
which  is  fitted  with  the  superheater,  are  shown  by  the 
following  table:  — 

Heatixg  Surface  (Square  Feet). 


Fire  box  . . 
Fire  tubes. . 
Arch  pipes 


Totals . 


Regular 
engine. 

Superheater 
engine. 

Loss 
per  cent. 

175-0 

175-0 

0-0 

3248-1 

2837-0 

12-6 

23-0 

23-0 

0-0 

3446-1 

3035-0 

11-9 

The  piston  rod  metallic  packings  are  made  of  a  special 
mixture  (which,  in  this  particular  case,  is  a  mixture  melting 
at  about  1,200  deg.  Fab. )  to  guarantee  that  they  will  not 
be  unfavourably  affected  by  the  excess  heat  in  the 
cylinder.  When  superheated  steam  is  used  no  chances  can 
be  taken  as  regards  lubrication  of  the  cylinders,  and  there- 
fore forced  feed  is  resorted  to  instead  of  the  usual  gravity 
feed.  Although  the  maximum  steam  temperature  is  about 
517  deg.,  as  stated,  yet  the  constant  temperature  of  the 
cylinder  walls  is  probably  something  above  the  mean  of 
517  deg.  and  the  average  temperature  (perhaps  230  deg.)  of 
the  exhaust.  It  is  therefore  probable  that  the  constant 
temperature  of  the  cylinder  walls,  when  steam  is  being  used, 
is  in  the  neighbourhood  of  385  deg.,  which,  however,  is 
considerably  higher  than  the  corresponding  temperature 
would  be  in  the  case  of  an  engine  not  equipped  with  a 
superheater. 

The  particular  forced-feed  lubricator  which  is  used  in  this 
case  is  of  German  make,  and  embodies  four  reservoirs, 
which  are  filled  with  oil  before  the  beginning  of  the  run, 
the  oil  being  forced  out  of  these  reservoirs  through  connect- 
ing pipes  to  the  cylinder  by  plungers  which  receive  a 
giadual  but  constant  downward  impulse  by  a  screw^  motion, 
which  is  actuated  by  a  system  of  levers  connected  with  a 
return  crank  on  one  of  the  rear  driving  wheels.  In  this 
case  two  oil  pipes  are  led  forward  from  the  lubricator  to 


P^nmeUr 
ConnecUon 


O'lttil  of  Sod  Intfof  SiifierAfofer  Tube: 


It  is  noticed  that  the  application  of  the  superheater 
reduces  the  heating  surface  of  the  fire  tubes  by  12'6  per 
cent,  and  reduces  the  total  heating  surface  by  ll'Q  per 
cent.  The  actual  superheating  surface  is  301  square  feet, 
which  is  10' 6  per  cent  of  the  fire-tube  heating  surface  and 
9'9  per  cent  of  the  total  heating  surface  of  the  superheater 
engine. 

A  pyrometer  is  inserted  in  the  left  steam  pipe,  as  shown 
in  fig.  2.  Readings  from  this  pyrometer  since  the  engine 
has  been  in  service  show  that  the  average  temperature  is 
about  517  deg.  Fah.,  the  boiler  pressure  being  200  1b.  per 
square  inch,  and  the  corresponding  temperature  being 
387  deg.  Fah.,  a  superheating  of  130  deg.  is  accomplished. 

As  indicating  the  possible  economies  which  may  result 
from  the  use  of  superheated  steam  in  locomotives,  it  may 
be  said  that  service  tests  on  the  Canadian  Pacific  with  a 
superheater  locomotive  showed  savings  (on  the  ton-mile 
basis)  of  33  per  cent  in  fuel  consumption  as  compared  with 
a  similar  engine,  and  16  per  cent  as  compared  with  a 
similar  compound  engine  when  the  performance  was 
reduced  to  the  same  unit  of  comparison. 


Plan  of  T  Pipf.  Headers,  efc 
Fif.4 


Arrangement  of  fluei 
Fin.  5. 


either  side  of  the  engine.  One  of  each  pair  of  oil  ])ipes 
enters  the  live  steam  passage  through  the  cylinder  saddle, 
and  the  other  is  led  directly  into  the  cylinder  at  the  middle 
of  the  stroke. 

Casual  consideration  of  this  design  might  lead  to  the 
prediction  that  the  upper  or  3  in.  tubes  would  be  likely  to 
choke  up  in  service ;  but  it  should  be  remembered  that  the 
annular  space  in  the  lower  part  of  these  tubes  is  quite  free 
and  unobstructed,  and  can  easily  be  reached  and  scoured  by 
a  steam  jet  from  the  firebox  end.  It  should  also  be  borne  in 
mind  that  the  upper  flues  in  any  locomotive  are  not  nearly 
as  likely  to  choke  up  as  the  lower  flues. — The  Engineer 
and  Ttnilrnad  Jounntl. 


The  New  Tukbine  Cunardebs. — The  niachiiiei7  tor  the  new 
turbine  Cunarder,  which  is  beings  built  at  the  Wallsend  yard  of 
Messrs.  Swan,  Hunter,  and  Wig-ham  Ricliardson  Limited,  will 
be  supplied  by  Messrs.  the  Wallsend  Slipway  and  Engineering 
Company,  -yvho,  along  with  Messrs.  John  Brown  and  Company 
Limited,  of  Clydebank,  manufacture  under  licence  from  Messrs. 
the  Parsons  Marine  Steam  Turbine  Company  Limited,  turbines 
of  the  Parsons'  marine  pattern. 


354 


THE    PRACTICAL    ENGINEER.  [September  23,  1904 


BLUE  HEAT  IN  BOILER  PLATES. 


EvBRT  boileniuikei"  and  apprentice  who  is  not  posted  ou 
the  fatal  blue  heat  should  at  once  become  familiar  with 
this  subject  through  an  actual  test,  which  can  be  made  in 
the  following  manner  :  — 

Take  a  piece  of  steel  about  2  in.  wide  and  about  24  in. 
or  30  in.  long,  any  thickness  from,  say,  ^  in.  to  |  in.  Grind 
the  surface  on  the  emery  wheel  or  grindstone  until  it 
becomes  bright  for  a  distance  of  about  10  in.  or  12  in.  on 
one  end,  so  that  you  can  observe  the  colour  when  it  makes 
its  appeanuice.  Then  take  it  to  the  blacksmith  or  flange 
fire,  and  hold  it  on  top  of  a  clean  fire,  thus  preventing  it 
from  becoming  smoked  up  so  badly  that  you  cannot  see 
the  colour.  Now  move  the  piece  slowly  back  and  forth 
over  the  fire  and  watch  it  closely  until  the  blue  colour 
appears,  which  will  be  about  the  same  as  is  used  for 
tempering  a  flat  chisel  for  boiler-shop  use.  Then  take  the 
piece  to  the  anvil  and  bend  it  over  double  without  breaking 
it  if  you  can.  You  will  find  that  it  will  break  every  time. 
Take  the  other  end  of  the  same  piece,  which  is  perfectly 
cold,  and  you  can  bend  it  over  double  without  breaking. 
The  higher  the  tensile  strength,  the  quicker  it  will  break. 
Soft  firebox  steel  will  not  break  so  readily.  This  experi- 
ment will  prove  to  your  satisfaction  why  many  corners 
have  been  cracked  by  heating  them  just  hot  enough  to 
produce  a  blue  heat,  as  the  steel  will  stand  far  more  abuse 
perfectly  cold  than  it  will  at  a  fatal  blue  heat.  If  you  are 
working  up  steel,  and  you  see  the  blue  colour  coming  into 
the  steel,  stop  at  once  and  apply  more  heat,  or  you  may 
wish  you  had  taken  the  advice  herein  given.  At  a  very 
small  cost  a  little  crude  oil  or  gasoline  heater  can  be  made, 
and  in  less  than  five  minutes  very  heavy  material  can  be 
made  white  hot  and  worked  up  without  any  danger  of 
cracking  the  plates. 

Nearly  every  boilermaker  who  has  followed  our  advice 
and  made  the  necessary  experiment  to  familiarise  himself 
with  the  fatal  blue  heat  will  insist  on  having  some  sort 
of  a  heater  in  the  shop  for  doing  his  work  properly,  or  he 
will  have  sense  enough  to  tell  the  proprietor  that  he  will 
not  be  responsible  for  the  cracking  of  plates  which  are 
heated  by  placing  chunks  of  red-hot  iron  on  the  place  to 
be  worked  up.  Tliis  method  never  heats  a  plate  hot  enough 
to  insure  working  it  without  danger  of  cracking,  but  by 
using  crude  oil  or  gasoline  you  will  never  have  a  break  if 
you  stop  pounding  in  time  and  apply  the  heat  again.  It 
requires  but  a  few  minutes  to  make  it  white  hot  again, 
and  all  danger  is  thereby  avoided. — Motive  Power. 


THE  JUNIOR  INSTITUTION  OF  ENGINEERS. 

Summer  Meeting  in  Germany. 

The  great  success  of  tlie  gathering  justified  in  a  most  ample 
manner  the  council's  selection  of  the  rendezvous.  The  pro- 
ceedings opened  on  August  13th,  when  in  the  evening  at  the 
Municipal  Conceit  Hall  at  Dusseldorf,  the  civic  authorities 
tendered  greetings  on  the  institution's  first  entrance  to  the 
Fatherland.  The  following  day  was  spent  in  an  inspection  of 
the  Dusseldorf  E.xhibition,  under  the  guidance  of  Mr.  Emile 
Hess,  its  engineering  features,  of  course,  receiving  special 
attention.  Next  morning  an  early  train  was  taken  for 
Oberhausen,  where  are  situated  the  great  iron,  steel,  and 
engineering  works  of  the  Gutehoffnungshutte.  There  appeared 
to  be  plenty  of  work  under  execution,  and  an  extensive  addition 
to  the  rolling  mill  was  in  course  of  building.  After  being 
entertained  to  luncheon  in  the  Works  Club  House,  the  members 
went  on  the  Benrather  Crane  Works,  which  is  one  of  the  largest 
of  its  kind  in  Europe.  Both  steam  and  electricity  are  employed 
as  motive  power.  The  methods  of  testing  the  various  parts, 
systems  of  erection,  and  other  details  were  fully  explained  to  the 
visitors. 

On  leaving  Dusseldorf  the  party  made  for  Elberfeld  for  the 
purpose  of  seeing  the  Langen  Mono-rail  Suspended  Electric 
Railway,  which  presents  so  many  novel  points  of  engineering 
interest.  In  this  system  the  carriages  are  hung  and  travel  from 
an  overhead  rail,  which  may  be  fixed  at  any  level  above  ground 
or  may  be  carried  along  the  roof  of  a  brick  tunnel  or  irJn  tube' 


Auutlier  examjjle  occurs  at  Loschwitz,  near  Dresden.  The 
Elberfeld  line  has  a  length  of  8J  miles  and  has  been  in  operation 
since  March,  1901.  It  now  carries  about  10  million  passengers 
per  annum.  Under  the  guidance  of  the  engineers  a  complete 
inspection  of  the  line  was  made,  including  car  sheds,  power  house 
(current  is  supplied  from  the  miuiicipal  works),  stations,  etc. 
In  the  afternoon  the  members  arrived  at  Hanover,  where  on  the 
next  day  the  firet  visit  was  to  Messrs.  Korting  Brothers'  Works, 
erected  in  the  year  1871,  and  now  giving  employment  to  2,500 
hands.  The  chief  products  are  gas  engines,  appliances  for  steani 
users  and  manufactiirers,  pumps,  boilers  for  steam  and  water 
heating,  radiators,  etc.  Some  special  experiments  with  Korting 
injectors,  steam  jet  elevators,  condensers,  blowers,  pulsators, 
etc.,  were  carried  out.  The  Korting  ejector  condenser  is  well 
known  in  England,  over  fifty  electric  light  and  power  stations 
being  fitted  with  it.  An  interesting  application  of  the  spray 
nozzle  was  ilhistrated  as  it  would  be  employed  in  cooling  con- 
denser water.  It  is  also  applicable  to  laying  dust  in  colliery 
workings,  purifying  air  of  public  buildings,  damping  tobacco,  etc., 
cleaning  blast  and  producer  gases.  Some  powerful  gas  engines 
were  seen  in  the  erecting  shop,  both  of  the  Otto  and  the  Clerk 
cycle.  The  former  are  built  up  to  200  H.P.  in  one  cylinder, 
and  the  latter  single  acting  up  to  300  H.P.,  or  double  acting  np  to 
1,500  H.P.  in  one  cylinder.  The  largest  installation  (40,000  H.P.) 
of  the  Korting  doiible-actiug  Clerk  cycle  engine  is  at  the 
Lackawanna  Steel  Works.  The  importance  of  the  heating 
engineering  department  of  Messrs.  Korting  may  be  gathered  from, 
the  fact  that  annually  5,500  tons  of  castings,  1,500  tons  of 
wrought-iron  tubes  and  33,000  valves  are  made  use  of.  The 
Hanover  Engine  Works  were  then  inspected. 

These  were  founded  in  1835,  and  have  developed  to  such  an 
extent  that  about  2,000  workmen  are  now  employed.  The  manu- 
facture of  locomotives  form  the  principal  work  carried  on,  that 
department  having  been  started  in  1846.  The  total  output 
to  date  has  been  close  on  4,300,  and  forty  engines  can  be  fitted 
up  simultaneously.  The  electric  central  station  with  engines  of 
1,501)  I. H.P.  attracted  special  attention  and  various  processes  with 
heavy  tools,  etc. ,  were  arranged  to  be  going  on  during  the 
members'  tour  of  the  works.  The  toast  of  the  "  Hannoversche 
Maschineban  "  having  been  observed  on  leaving,  the  members 
then  made  their  way  to  the  Westinghouse  Brake  Company's 
Works,  the  construction  and  oj—ration  of  the  brake  being  fully 
explained,  with  tlie  aid  of  an  experimental  apparatus  such  as  is 
installed  at  the  London  depot.  King's  Cross.  The  Hanover  Gas 
Works  were  then  entered,  so  that  the  Paris  electro  turbine  gas 
retort  charging  machine  might  be  seen  at  work.  The  rapidity  of 
its  action  was  most  striking,  but  as  the  machine  has  only  just 
been  introduced  it  is  not  possible  to  give  definite  results  of  its 
working  at  Hanover  for  any  length  of  time. 

Friday  morning  was  occupied  by  a  most  interesting  visit  to 
the  Berlin  Electric  Overhead  and  Underground  Railway,  and  to  the 
worksof  Messrs.  Siemens  and  Balske.  Assemblingat  the  Potsdamer 
Platz  Station  of  the  railway,  the  party  were  mei;  by  the  engineers 
and  taken  by  train  to  the  terminus  of  the  line  Warschauer 
Brucke.  The  car  depot  and  workshops  were  shown,  and  after 
proceeding  by  rail  from  Schleischer  Tlior  to  Mnckern  Brucke,  the 
members  walked  over  the  bridge  to  the  power  station  of  the  rail- 
way. The  plant  here  consists  of  three  Borsig  engines  of  1,200 
H.P.  maximum,  and  an  engine  of  1,800  H.P.  by  the  Gorlitzer 
Maschincfabrik.  The  dynamos  are  directly  coupled  to  the  engines 
and  are  shunt  generators  for  800  kilowatts  at  750  volts,  con- 
structed by  Siemens  and  Halske.  After  going  through  the 
junction  triangle  the  party  took  train  again  to  the  terminus  of 
the  line,  and  at  the  students'  union  club  at  Charlottenburg  were 
entertained  to  luncheon  by  Messrs.  Siemens  and  Halske,  their 
works  being  visited  in  the  afternoon. 

In  the  large  machine  shop  of  the  works  the  preparation  and 
mounting  of  the  various  parts  of  dynamos,  motors,  etc.,  was 
seen.  Other  shops  were  occupied  with  resistances,  starting  and 
regulating  resistances,  apparatus  for  lifts,  and  accessories  for 
lifts  and  cranes,  switchboards,  and  high-current  apparatus, 
switches,  cut-outs,  and  line  articles.  The  manufacture  of  arc 
lamps  wa.s  also  shown,  and  in  the  testing  room  a  highly  interest- 
ing collection  of  different  types  of  lamps  was  seen  running. 
The  institutions'  summer  dinner  was  successfully  held  in  the 
evening  lat  the  Central  Hotel,  Berlin.  On  the  following  day, 
the  Mariendorf  Gas  Works  of  the  Imj^erial  Continental  Gas 
Association  were  visited  in  the  morning,  and  the  Royal  Technical 
High  School  at  Charlottenburg  in  the  afternoon.  The  gas  works 
are  of  the  most  modern  description  and  afforded  the  members  an 
excellent  example  of  the  latest  practice  in  that  class  of  work, 
having  been  completed  as  recently  as  the  autunni  of  1901.  Special 
features  consist  of  the  coal  handling  plant,  inclined  retorts,  coke 
conveying-  machinery,  naphthaline  wasliev,  cyanogen  washer,  over- 
head loading  station  for  the  tar,  ammoniacal  liquor,  etc,  A  new 
holder  was  seen  in  course  of  erection  by  the  Berlin  Anhaltische 
Company.  The  whole  of  the  side  sheets  are  to  be  riveted  by 
pneumatic  riveters,  air-compressing  plant  having  been  put 
down  for  the  purpose.  At  the  Charlottenburg  School,  where 
unfortunately  there  were  no  technical  guides  to  show  the  mem- 
bers round,  perhaps  the  most  striking  feature  was  the  large 
laboratory  containing  representative  gas,  oil,  and  steam  engines 
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of  every  type,  aggregating  over  800  H.P.  with  corresponding 
boiler  power,  by  means  of  which  the  students  could  test  under 
actual  working  conditions  every  kind  of  motive  power  plant. 
This  visit  concluded  the  programme  of  the  first  week. 

On  Monday  afternoon,  August  22ud,  the  party  left  Berlin 
for  Leipsic,  remaining  there  till  Wednesday,  when  they  went 
on  to  Frankfort-on-Maine.  On  the  invitation  and  under  the 
guidance  of  Mr.  W.  H.  Lindloy,  M.Inst. C.E.,  an  English 
engineer  who  has  achieved  great  distinction  on  the  Continent, 
the  water  and  electricity  works  at  Frankfort,  and  the  sewage 
works  at  Hanau,  all  of  which  were  designed  and  carried  out  by 
him,  were  inspected.  The  arrangements  made  for  these  visits 
were  most  excellent  and  might  well  be  followed  in  this  country. 
Previous  to  the  members  going  over  each  works,  Mr.  Lindley,  with 
the  aid  of  diagrams  and  drawings,  gave  a  general  description 
in  the  form  of  a  short  lecture.  Members  were  thus  in  possession 
of  the  general  characteristics  of  the  undertaking,  and  in  a  much 
better  position  for  seeking  any  sjjecial  information  having  refer- 
ence to  their  own  branch  of  work.  A  fact  which  may  not 
generally  be  known  which  was  elicited  in  the  course  of  the  visit 
was  that  to  Mr.  Lindley  is  really  due  the  introduction  into 
Germany  of  the  Parsons  steam  turbine  of  large  power. 

An  excursion  to  Homburg  took  place  on  Friday  afternoon,  when 
the  director  of  the  baths  conducted  the  members  over  the  old 
and  new  buildings,  where  baths  of  every  description  are  obtain- 
able; the  eight  mineral  springs  were  also  seen,  and  the  pumping 
plant  for  raising  the  water  for  use  in  the  baths.  The  next  day 
the  members  travelled  by  train  from  Frankfort  to  Biebrich  to 
join  the  Rhine  express  steamer  for  the  trip  to  Bonn,  and  thence 
by  train  to  Cologne  and  so  on  to  Flushing  and  England.  It 
should  be  mentioned  that  two  extra  visits  occurred,  one  at  Berlin 
to  Mr.  W.  Pittler's  experimental  works,  and  the  other  to  Messrs. 
Pittler's  lathe  works  at  Leipsic.  To  the  many  German  friends 
who  assisted  in  making  the  Junior  Engineers'  visit  so  pleasant 
and  instructive,  the  cordical  thanks  of  the  institution  are  certainly 
due. 


ECONOMY  OF  POWERFUL  LOCOMOTIVES 
ON   THE  L.  &  N.  W.  RAILWAY. 

The  saving  of  £10,000  in  locomotive  power,  announced 
at  the  half-yearly  meeting  of  the  London  and  North-Western 
Railway  by  Lord  Stalbi-idge,  is  the  outcome  of  the  more 
recent  policy  of  the  company  in  building  locomotives  of 
the  Precursor  class.  These  large  engines  have  proved  a 
success,  and  Lord  Stalbridge,  after  making  a  satisfactory 
announcement  that  much  piloting  of  trains  had  been  dis- 
pensed with,  said  that  he  did  not  suppose  they  would  ever 
build  the  small  class  of  locomotive  again.  Until  recently 
the  company  had  about  316  of  these  smaller  express 
engines,  and  it  must  not  be  forgotten  that  they  have  done 
and  are  still  doing  some  extraordinary  work  considering 
their  size.  The  traffic  department  have,  however,  been 
steadily  increasing  the  long-distance  non-stop  runs,  and 
Iiave  generally  expedited  their  most  important  express 
services,  with  the  usual  result  of  extended  patronage  by 
the  public,  and  consequently  augmented  weight  of  the 
trains.  This  has  meant  a  considerable  increase  of  pilot- 
ing with  these  light  engines,  and  not  only  a  greater  cost 
in  locomotive  power,  but  in  busy  times  a  shortage  of 
engines,  owing  not  only  to  this  "  double  heading,"  but  the 
fiequent  necessity  of  duplicating  certain  trains. 

Some  years  prior  to  Mr.  Webb's  retirement  progress  was 
made  in  the  goods  department  in.  the  direction  of  more 
economical  haulage.  First  came  the  enlarged  class  of  DX 
engines,  having  18  in.  cylinders,  and  specially  designed  for 
fast  goods  traffic.  After  these  the  eight-wheels  coupled 
three-cylinder  compound  goods  locomotives  were  built,  of 
wliich  a  large  nmuber  were  put  into  use,  and  more  recently 
the  four-cylinder  compound  eight-wheeled  goods  engines 
have  been  turned  out,  of  which  also  there  are  a  considerable 
number.  Lastly  came  the  six-coupled  bogie  four-cylinder 
compound  type,  for  fast  perishable  traffic  and  suitable  for 
mixed  traffic.  These,  about  ten  in  number,  have  been 
completed  only  since  Mr.  Webb's  retirement. 

On  the  London  and  North-Western  the  wise  practice 
])revails,  when  an  engine  is  past  re-building  as  distinct 
fiom  repairing,  of  putting  it  on  the  "duplicate"  list,  and 
replacing  it  out  of  revenue  by  a  more  modern  machine. 
The  company  on  December  31st  last  had  552  such  loco- 
motives, to  which  numbers  above  3,000  are  mostly  given. 


Mr.  Whale  has  also  taken  in  hand  the  existing  stock  of 
passenger  engnies.  The  7  ft.  6  in.  single  engines  are 
gradually  being  withdrawn,  a  few  having  already  gone. 
The  four-coupled  "  Jumbo  "  class  have  still  good  work  in 
them,  though  one  has  been  turned  into  an  engineer's 
travelling  engine.  Of  the  forty  Dreadnought  class  of  three- 
cylinder  compounds  about  fil'teen  have  been  scrapped, 
including  the  Dreadnought  itself,  though  most  were  built 
under  twerity  years  ago,  and  some  had  enlarged  liigh- 
pressure  cylinders  fitted  only  about  two  years  ago.  The 
Diamond  Jubilee  class,  though  fine  engines  of  a  much 
larger  size,  have  been  poor  timekeepers  with  heavy  fast 
trains,  partly  owing  to  deficient  boiler  power.  Several  cf 
these  have  now  been  fitted  with  Belpaire  fireboxes,  and  no 
doubt  all  the  rest  will  be  brought  up  to  full  efficiency.  The 
King  Edward  VII.  class  are  beinp;  fitted  with  the  new 
duplex  gear,*  a  great  improvement  for  fast  running,  and 
more  of  the  Precursor  type  are  steadily  being  turned  out 


INVENTIONS  OF  THE  WEEK. 

By  Marks  and  Clerk,  The  Practical  Engineer  Patent  Agency, 
18,  Southampton  Buildings,  Chancery  Lane,  London,  W.C.; 
30,  Cross  Street,  Manchester;  and  13,  Temple  Street, 
Birmingham. 

The  first  date  given  alter  the  number  of  each  speciiication  is  the  date 
of  application.  The  second  date  is  that  of  the  advertisement  of 
acceptance  of  the  complete  specification. 

Tlie  following  accepted  sped li cations  were  advertised  on  the  date 
mentioned,  and  within  two  months  of  such  date  any  person  properly 
interested  can  oppose  the  sealing  and  grant  of  the  patent  by  giving 
formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  specification  herein  referred  to,  or  of  any  other 
published  patent  specification,  will  be  forwarded  post  free  for  one  shilling 
upon  application  being  sent  to  Messrs.  Marks  and  Clerk  at  either  of 
the  above  addresses. 

Utilization  of  the  least  Volatile  Oils  in  Internal- 
combustion  Engines.  M.  Ferrero  .\nd  A.  Kranihktti.  No. 
17861,  of  August  ISth,  1903.  Ad.  of  ac,  August  24.th,  1904..— 
This  invention  has  reference  to  a  process  for  utilising  the  least 
volatile  oils  in  internal-combustion  engines,  consisting  in 
introducing  into  the  same  a  jet  of  steam  under  pressure  so  as 


Specification  No.  17861,  of  1903. 


to  pulveri.s.e  the  fuel  and  break  it  up  into  a  spray  of  minute 
particles,  which  quickly  ignite  and  completely  burn  out.  The 
apparatus  comprises  a  water  pump,  an  oil  pump,  a  heating' 
apparatus  for  converting  the  water  into  steam  when  flowing 
through  the  pipe  into  which  it  is  forced  by  the  pump,  a  mixing 
chamber  into  which  both  the  oil  and  steam  are  forced,  and  a 
valve  for  controlling  the  flow  of  steam  into  the  mixing  chamber. 

Valve  Gear  for  Explosion  Engines.  A.  J.  Boult  (com- 
munication from  E.  Loire,  Ncuilly,  France).  No.  19881,  of 
loth  September,  1903.  Ad.  of  ac,  August  24-th,  1904.— This 
invention  relates  to  a  mechanism  for  operating  the  inlet  and 
exhaust  valves  of  explosion  engines,  having  a  cam  to  actuate 
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the  valves,  which  has  ou  its  periphery  a  projection  and  a 
recess  which  alternately  operate  by  means  of  a  common  rod 
each  of  tlie  valves,  one  by  the  pressnre  of  the  rod  by  means 


Fia.  1. 


FiQ.  2 


Specification  No.  198S1,  of  1903. 


of  the  projection  on  the  cam,  and  the  other  by  the  action  of 
a  spring  which  presses  back  the  rod  into  the  recess  of  the  cam. 

Internal-combustion  Erigine      J.  W  Seal  a™  J-  b. 

Langfobd.  No.  20002,  of  17th  September,  1903.  A' ■  ot  ac 
August  24th,  1904.— The  inventors  claim  as  follows;  (1)  in  an 
intlrnal-combustion  engine  the  combination  of  an  ignitiou 
device  an  inlet  valve  normaUy  closed  npon  the  seating 
nnder' spring  pressure  and  means,  operated  by  a  single  cam 
or  its  eqiuvalent  for  controlling  the  ignition  device  and  reliev- 
ing the  spring  pressure  on  the  inlet  valve.    (2)  An  igniter  foi 


Fio.  1. 

Specification  No.  20002,  of  1903. 


FiQ.  2. 


internal-combustion  engines  liaving  an  internal  ignition  tube 
and  an  external  casing  and  cap,  and  passages  adapted  to  give 
communication  with  the  interior  of  the  tube  and  the  cap,  in 
order  to  increase  the  heating  effect  upon  the  internal  tube. 
Fig.  1  shows  the  invention  as  applied  to  an  engine  of  the  type 
described  in  the  Patent,  No.  24069,  of  1902,  the  figure  being  a 
sectional  elevation  of  the  engine  taken  through  the  inlet  valve 
mechanism,  the  igniter,  and  the  exhaust  valve.  Fig.  2  is  a 
sectional  elevation  showing  one  construction  of  the  improved 
igniter. 

Headstock  for  Lathe.  A.  Herbert  and  P.  V.  Vernon 
No.  22474,  of  17th   October,  1903.    Ad.  of  ac,   August  24th,. 


1904. — The  object  of  this  invention  is  to  construct  a  head- 
stock  specially  suitable  for  use  with  tools  made  from  the  new 
high-speed  cutting  steels,  by  means  of  which  a  greater  amount 
of  power  may  be  obtained  at  all  spindle  speeds  than  is  generally 
obtainable.    The  headstock  comprises  a  spindle,  a  cone  pulley. 


and  connected  toothed  wheels  rotating  loosely  thereon, _  a 
countershaft,  toothed  wheels  on  the  countershaft  in  gear  with 
the  toothed  wheels  connected  to  the  cone  pulley,  clutch 
mechanism  for  clutching  either  of  the  toothed  wheels  on  the 


Fio.  2. 


countershaft  to  the  latter,  and  a  toothed  wheel  fixed  on  the 
countershaft  gearing  with  a  toothed  wheel  on  the  spindle, 
whereby  greater  power  may  be  obtained  at  all  spindle  speeds 
without  increasing  the  size  of  the  cone  pulley.    Fig.  1  is  a 


Figs.  3  and  i  ^ ^• 

Specification  No.  22474,  of  1903. 

plan  partly  in  section  of  a  headstock,  and  fig.  2  is  a  longitu- 
dinal vertical  section  of  the  same  taken  through  the  spindle. 
Fig.  3  is  a  sectional  view  of  a  suitable  form  of  clutch  which 
may  be  employed,  and  fig.  4  is  a  plan  of  the  same.  Fig.  5  is 
a  sectional  view  showing  part  of  the  meclianism  for  operating 
the  clutches. 
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Duplex  Pumping  Engine.  P.  F.  Oddie.  No.  21224,  of 
3rd  October,  1903.  Ad.  of  ac,  Aug:.  24th,  1904.— Tliis  inven- 
tion relates  to  duplex  pumps,  and  more  particularly  to  the 
valve  gear  of  the  type  shown  in  the  former  Patent,  No.  23782, 
of  1896,  where  the  steam  valves  arc  actuated  by  means  of  a 
projection  formed  on  the  valves,  engaging-  in  an  inclined  slot 
formed  in  the  blocks,  these  blocks  participating  in  the  recipro- 
cating movement  of  the  piston  rods  to  which  they  are  connected 


Pio.  1. 


by  means  of  an  arm  and  valve  rod.  The  arrangement  shown 
in  the  patent  quoted  above  necessitating  the  crossing  of  the 
channels  from  one  cylinder  to  the  other,  made  it  somewhat 
difficult  and  complicated  to  construct  duplex  pumjjs  with  motor 
cylinders  not  cast  together,  and  was  not  well  adapted  for  the 
use  of  what  is  known  as  the  compound  tandem  type  of  duplex 
pump.  The  object  of  the  present  invention  is  the  construction 
of  a  valve  gear,  actuated  by  means  of  an  inclined  slot  in  a 
block  driven  by  the  piston,  that  will  readily  adapt  itself  for 


Fig.  2. 

SpeciBcation  No.  21224,  of  1903 

use  in  separately  cast  cylinders,  and  form  a  simple  and  efficient 
valve  gear  for  compound  pumping  engines.  Fig.  1  is  a  cross 
section  through  the  steam  cylinders  and  valve  chests  of  the 
duplex  pumping  engine,  and  fig.  2  is  a  part  sectional  plan  of 
the  same,  with  the  steam  distributing  valves  and  covers 
removed  in  order  better  to  show  the  arrangement  of  valve 
faces  and  ports. 

Chuck  for  Drills  and  the  like.  C.  A.  Svensson  and  W. 
W.  Oliver.  No.  23083,  of  aith  October,  1903.  Ad.  of  ac, 
August  24tli,  1904.— This  invention  relates  more  particularly 
to  drill  chucks  comprising  a  head  or  body  carried  by  the  spindle 
of  the  drill  press,  and  having  a  tapering  shell,  jaws  which  are 
n^cvable  lengthwise  and  radially  in  the  chuck,  and  a  screw - 
threaded  mandrel  arranged  in  a  central  opening  of  the  head 
and  operating  to  advance  and  close  the  jaws.  The  object  of 
the  invention  is  the  construction  of  a  simple  and  compact 
chuck  of  this  class  which  can  be  cheaply  manufactured,  which 
permits  the  easy  insertion  of  a  drill  or  other  object,  and  which 


reliably  grips  and  accurately  centres  the  same.  Fig.  1  is  a 
sectionail  elevation  of  the  chuck,  fig.  2  a  cross  section  on  the 


Fi.;.  2. 


FiO.  3. 


Specification  No.  23083,  of  1903. 


line  A  A,  and  fig.  3  a  cross  section  on  the  line  B  B  of  fig.  1, 
the  latter  with  the  mandrel  removed. 

Explosion  Engine.  Sooietk  Anonyme  d'  Klectbicitk  et 
d'Automobile  Mors.  No.  6735,  of  19th  March,  1904.  (date 
claimed  under  Patents  Acts,  1901,  being  the  date  of  first  foreign 
application,  in  France),  12tli  December,  1903.  Ad.  of  ac,  24th 
August,  1904. — The  inventors  claim  as  follows:  In  an  explosion 
engine,  a  connection  mechanism  between  a  fixedly-keyed 
rotating  cam  and  a  device  such  as  the  movable  electrode  of  an 
electrical  igniter,  or  such  as  a  valve,  in  which  mechanism  the 


Specification  No.  6735,  of  1904. 

connection  between  this  cam  and  the  device  is  composed  of  a 
rod  suspended  from  two  levers  which  pivot  one  about  a  fixed 
print,  and  the  other  about  a  movable  point  afforded  by  a 
crank  arm  or  an  eccentric  in  such  a  manner  that  by  an  angular 
displacement  imparted  to  this  latter,  the  point  at  which  the 
rod  is  hit  by  the  cam — that  is  to  say,  the  timing  of  the  ignition 
or  the  opor.iting  of  the  valve  can  be  varied  as  desired. 
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"Water-tube  Boiler-  O.  Imhav  iconiinuiiicat'on  fi'mn  the- Stirling 
Company,  Chicago.  U.S.A.).  No.  15533,  of  12ch  July,  1904. 
Ad.  of  ac,  August  24tli,  1904. — This  invention  relates  to  what 
is  known  as  th©  "  W  "  type  of  Stirling  boiler,  and  is  designed 


Specification  No.  15033,  of  1904. 


to  provide  an  improved  arrangement  of  baffles  therefor,  which 
will  causae  the  furnace  gasss  to  circulate  more  efficiently  through 
the  banks  of  tubes  foiming  the  inner  legs. 

Steam  Traps.  W.  M.  Still.  No.  7137,  of  24th  March,  1904. 
Ad.  of  ac,  24th  August,  1904. — This  invention  has  reference 
to  steam  traps  ot  the  kind  in  which  the  discharge  of  water  of 
condensation  and  steam  is  controlled  by  the  contraction  and 


Bpeoifioation  No.  7137,  of  1904. 


expansion  of  fluid  encloeed  in  a  chamber,  one  of  whose  walls 
is  formed  as  a  flexible  diaphragm  with  an  integral  hollow  pro- 
jection that  serves  as  a  valve  adapted  to  enter  and  control  the 
discharge  orifioe.    Steam  traps  of  this  kind  are  described  in 


the  Specifications  of  Letters  Patent,  No.  21571,  dated  October 
3rd,  1902,  and  No.  25858,  dated  November  24th,  1902,  both 
granted  to  the  present  patentee.  The  inventor  claims  as 
follows  :  (1)  A  steam  trap  of  the  kind  referred  to  wherein  the 
opjjosite  wall  of  the  exjiausible  fiuid-containiiig  cliamber  to 
that  formed  with  tlie  hollow  valve  is  fashioned  with  a  corre- 
spondingly shaped  and  disposed  depression  or  inwardly  extend- 
ing projection  adapted  to  fit  into  the  hollow  valve,  pbould  the 
expansible  fiuid-containiug  chamber  be  forced  in  too  far.  (2) 
A  steam  trap  of  the  kind  specified  in  claim  1,  wherein  the 
depression  or  inwardly-extending  projection  receives  the  loosely 
fitting  end  of  the  adjustin(>-  device,  which  thus  serves  to  hold 
the  cliamber  in  position. 

Pipe  Wrench.  F.  A.  Headson.  No.  15556,  of  12th  July,  1904. 
Ad.  of  ac,  24th  August,  1904. — This  invention  relates  to  that 
class  of  wrenches  which  are  used  for  the  purpose  of  gripping 
pipe  and  placing  it  in  or  removJng  it  from  position,  and  par- 
ticularly to  the  means  by  which  the  different  parts  of  the 
wrench  are  connected  together.  The  invention  consists  princi- 
))ally  in  a  pipe  wrench  in  which  there  are  combined  a  main  jaw, 
a   movable  jaw,   a  link   pivotally   connecting  the   main  and 


Fio.  2.  Fio.  3. 

Specification  No.  15556,  of  1904. 

nun  able  jaws,  and  means  for  preventing  baekward  while  per- 
mitting a  forward  movement  of  the  link  and  movable  jaw. 
Fig.  1  is  a  side  elevation  of  a  pipe  wrench  showing  a  portion 
of  the  handle  as  it  appears  when  constructed  in  accordance 
with  these  imjirovements,  and  with  the  connecting  link  shown 
partly  in  section.  Fig.  2  a  sectional  elevation,  taken  on  line  2  of 
Sg.  1  looking  in  the  direction  of  the  arrow,  and  fig.  3  a  sectional 
elevation  of  a  movable  jaw  and  attached  handle. 


LAUNCHES  AND  TRIAL  TRIPS. 


Duflferin- — Messrs.  Vickers,  Sons,  and  Maxim  Limited  launched 
on  September  15th,  from  their  naval  construction  works  at 
Barruv -in-Furness,  a  twin-screw  troopship,  which  they  have 
built  for  the  Indian  Government,  under  the  direction  «f  Sir 
E.  J.  Reed,  M.P.  The  Dufferin  at  the  time  of  the  launch 
weighed  4,000  tons.  With  a  length  over  all  of  453  ft.,  a  breadth 
of  52  ft.  6 in.,  and  a  depth  of  39  ft.  to  the  spai-  deck,  she  will 
displace  7,500  tons  when  loaded  to  a  draught  of  19  ft.  She  is 
built  of  steel  on  the  cellular  double  bottom  principle,  and  has  a 
large  number  of  bulkheads  for  subdividing  the  hull.  These  bulk- 
heads have  been  fitted  with  doors  operated  on  the  Stone-Lloyd 
system,  whereby  the  doors  throughout  the  ship  may  be  closed 
simultaneously  from  tlic  captain's  bridge,  or  separately  from, 
several  positions  in  the  ship,  or  automatically  by  the  water 
findin;^:  its  way  into  a  compartment  ha\'ing  a  door  in  the  bulk- 
head. "  The  accommodation  provided  is  for  100  officers  and  their 
wives,  and  1,100  European  troops.  Including  the  crew,  the  total 
is  1,520.    There  aa-e  four  complete  decks  with  a  fine  promeuade. 
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and  great  care  has  beeu  paid  to  ventilation  and  sanitation,  wliile 
electric  and  steam  heaters  are  arranged  in  all  the  living  quarters. 
The  armament  of  the  ship  includes  eiglit  4  7  in.  quick-tiriug 
guns  and  eight  S-pounders.  She  is  also  fitted  witli  a  24  in. 
Admiralty  pattern  searchlight  projector  on  the  bridge.  Her 
contract  sj>eed  of  I85  knots  is  to  be  maintained  by  two  sets  of 
triple-expansion  engines,  capable  of  developing  y,400  I.H.P. 
The  high-jjressure  cylinder  is  30  in.  in  diameter,  intermediate 
cylinder  47  in.,  and  the  low-pressure  cylinder  75  in.,  each  with 
a  stroke  of  48  in.  The  auxiliary  machinery  is  of  the  most 
complete  character,  and  there  are  distilleries  on  board  for  supply- 
ing 35  tons  of  fresh  water  per  day.  There  are  four  double-ended 
boilers  arranged  on  the  heated  draught  system,  and  the  working 
pressure  of  the  steam  is  180  lb. 

Star  of  Scotland- — On  September  loth  there  was  launched 
from  the  North  Yard  of  Messrs.  Woi'kmau,  Clark,  and  Company's 
Shipbuilding  Works,  Belfast,  a  handsomely-modelled  steel  screw 
steamer,  built  to  the  order  of  Messrs.  P.  P.  Corry  and  Company, 
of  Belfast  and  London.  The  new  vessel,  which  is  named  the 
Star  of  Scotland,  has  a  tonnage  of  6,000,  and  is  somewhat  larger 
than  the  Star  of  Ireland,  built  last  year  by  the  same  firm. 
The  machinery  and  boilers  have  beeu  constructed  by  the  builders, 
and  consist  of  a  set  of  the  most  improved  type  of  triple- 
expansion  engines,  with  steam  supplied  by  steel  multitubular 
boilers.  The  Star  of  Scotland  will  be  engaged  in  the  trade 
between  London,  the  Australian  Colonies,  and  New  Zealand. 

Parika- — There  was  launched  on  September  13th  from  the 
Wallsend  Yard  of  Swan,  Hunter,  and  Wigham  Richardson 
Limited,  a  steel  screw  steamer,  which  has  been  built  to  the  order 
of  Messrs.  Sprostons  Limited,  of  Demerara,  for  their  rivei-, 
passenger,  and  cargo  .service.  The  vessel  is  of  the  following 
leading  dimensions:  Length  over  all,  147ft.;  beam  extreme, 
24  it.  6  in. ;  depth  moulded,  9  ft.  She  has  been  built  to  take 
Lloyd's  A  1  class  for  river  and  coast  service  in  Guiana.  She  has 
a  forecastle  for  the  accommodation  of  the  crew,  a  short  bridge  in 
which  is  the  accommodation  for  the  engineers  and  officers,  and 
a  large  deck  house  aft  for  the  accommodation  of  a  limited  number 
of  i)assengexs.  The  vessel  is  fitted  witli  permanent  wooden  awn- 
ings to  suit  the  climate  in  which  she  has  to  trade  and  for  the 
accommodation  of  a  large  number  of  deck  passengers.  The 
machinery  has  been  constructed  by  Messrs.  J.  S.  Vaux  and 
Company,  of  Sunderland,  and  consists  of  two  sets  of  triple- 
expansion  engines,  having  cylinders  9J,  15,  and  25  in.,  by  18  in. 
stroke,  steam  being  supplied  by  a  large  single-ended  boiler  work- 
ing at  180  lb.  pressure.  The  vessel  and  her  machinei-y  are  being 
constructed  under  the  superintendence  of  Mr.  F.  J.  Trewent,  of 
London.    On  leaving  the  ways  the  vessel  was  named  the  Pai-rka. 

Foyers. — Messrs.  Scott  and  Sons,  Bowling,  launched  on 
September  12th  a  steel  screw  steamer  which  has  been  built  to  the 
joint  order  of  Messrs.  Merry  and  Cuninghame  Limited,  and 
Messrs.  Paton  and  Hendry,  the  latter  firm  being  managing 
owners.  This  vessel  is  primarily  built  for  the  rolled  steel  girder 
trade  between  Glengarnock  Steel  Works  and  the  Thames,  but 
she  will  also  carry  such  general  cargo  as  may  be  required  to  fill 
up.  Her  general  dimensions  are:  Length,  170ft.;  breadth, 
27  ft.;  and  depth,  12  ft.  6  in.  Engines  are  to  be  supplied  by 
Messrs.  Muir  and  Houston  Limited,  Kinning  Park,  guaranteed 
to  give  a  speed  of  11  knots.  Water-ballast  tanks  are  fitted  in  'd 
double  bottom  the  whole  length  of  the  hold,  also  in  the  fore  and 
aft  peaks,  while  steering  gear,  windhiss,  capstan,  and  the 
winches  have  all  steam  connections.  On  leaving  the  ways  the 
vessel  was  named  Foyers. 

The  President. — The  Ailsa  Shipbuilding  Company  Limited, 
launched  from  their  Troon  yard  on  September  12th  a  steel  screw 
steamer  for  Messrs.  J.  Hay  and  Sons,  Glasgow,  for  the  general 
coasting  and  continental  trade.  Her  dimensions  are :  Length, 
over  all,  191ft.  3  in.;  breadth,  27  ft.  6  in.;  deptli  moulded., 
13  ft.  7  in.;  and  dead-weight  carrying  oapacitv.  785  tons.  She 
is  to  be  fitted  with  compound  direct-acting  engines  having 
cylinders  20|  in.  and  44  in.,  with  a  stroke  of  30  in.  by  Messrs. 
Muir  and  Houston,  -Kinning  Park.  This  is  the  ninth  steamer 
built  by  the  Ailsa  Company  for  Messrs.  Hay.  .\s  she  left  the 
ways  she  was  named  The  President. 

Chiswick- — Messrs.  D.  and  W.  Henderson  and  Com2>any 
Limited,  Partick,  launched  on  September  12th  the  screw  steamer 
(,'hiswick,  which  they  have  built  for  Messrs.  Watts,  Watts,  and 
Company,  London.  Tlie  vessel  is  331ft.  in  length,  50ft.  in 
breadth,  24^  ft.  in  depth,  and  of  3,250  tons  gross.  She  will  be 
supplied  by  the  builders  with  triple-expansion  engines.  The 
Chiswick  is  intended  for  the  general  cargo  trade. 

Folgate- — There  was  launched  on  September  12th  from  the 
East  shipbuilding  yard  of  Swan,  Hunter,  and  Wigham 
Richardson  Limited,  AVallsend-on-Tyne,  a  steel  screw  steamer 
which  has  been  built  to  the  order  of  Mr.  H.  W.  Dillon,  of 
London.  The  vessel  is  of  the  following  leading  dimensions: 
Length  ever  all,  .350  ft.;  beam  extreme,  47  ft.;  depth  moulded, 
27  ft.  3  in.;  and  she  is  being  designed  to  carry  a  dead-weight 
cargo  of  about  5,900  tons  on  a  moderate  drauglit  of  water.  Tlie 
vessel  is  being  built  to  take  Lloyd's  highest  class-    Tlie  machinery 


is  being  constructed  by  the  Wallsend  Slipway  and  Engineering 
Company  Limited,  and  consists  of  a  set  of  triple-expansion  engines, 
having  cylinders  23j,  39,  and  6G  in.  diameter,  with  a  cominoi! 
stroke  of  45  in.,  steam  being  supplied  by  two  large  single-ended 
boilers  working  at  180  lb.  pressure.  On  leaving  the  ways  the 
vessel  was  named  the  Folgate. 

Ottensen- — The  Ottensen  was  launched  on  September  12t)! 
by  Swan,  Hunter,  and  Wigham  Richardson  Limited.  This 
screw  steamer  is  being  built  to  the  order  of  the  Deutsch- 
Australische  D.G.,  of  Hamburg,  for  their  service  between 
Hamburg  and  Australia.  She  is  380  ft.  in  length  by  495  ft. 
beam,  and  is  being  constructed  to  obtain  the  highest  class  in 
Lloyd's  Register.  Her  engines  are  also  being  built  by  Swan, 
Hunter,  and  Wigham  Richardson  Liinited,  and  are  of  the  four 
crank  quadruple  expansion  type  on  the  Yarrow  Schlick  and 
Tweedy  system.  They  are  designed  to  drive  the  vessel  at  a 
speed  01  nearly  12  knots  per  hour  when  she  is  fully  loaded. 

Cayo  Domingo. — The  steamship  Cayo  Domingo,  whicli 
has  been  built  by  Swan,  Hunter,  and  Wigham  Richardson 
Limited,  Walilseucl-on-Tyne,  to  the  order  of  the  Cuban  Steam- 
ship Company  Limited,  was  taken  out  to  sea  for  her  trial  trip 
on  September  12tli.  The  vessel  is  of  the  following  leading 
dimensions:  Length  over  all,  325  ft.;  beam  extreme,  43ft.; 
and  depth  moulded,  26  ft.  10  in.  She  has  been  built  to  take 
Lloyd's  highest  class  spar  deck  grade.  The  machinery  has  been 
constructed  by  the  Nortli-Eastern  Marine  Engineering  Company 
Limited,  and  consists  of  a  set  of  triple-expansion  engines  having 
cylinders  24,  40,  and  64  in.  diameter,  by  42  in.  stroke,  steam  being 
supplied  by.  two  single-ended  boilers  working  at  160  lb.  pressure. 
On  the  triad  trip  the  machinery  worked  without  the  slightest 
hitch  and  a  mean  speed  of  11^  knots  was  attained  on  the  measured 
mile. 

Lena. — Messrs.  Craig,  Taylor,  and  Company,  launched  from 
theii-  Thornaby  shijjbuilding  yard,  Thornaby,  a  steel  screw 
steamer  of  tlie  following  dimensions:  316  by  44  by  22' 6  ft. 
moulded.  The  propelling  machinery  has  been  constructed  by  the 
Noi-th-Eastern  Marine  Engineering  Company  Limited,  Sunder- 
land, the  cylinders  being  22,  26,  58,  by  39  in.,  with  two  large 
steel  boilers  working  at  160  1b.  pressure.  The  vessel  has  been 
built  to  the  order  of  Messrs  W.  T-  Symonds  and  Company^ 
Cardiff.  As  the  vessel  left  the  ways  she  was  christened  the 
Lena. 

Foam- — On  September  14th  Messrs.  John  Fullerton  and 
Company  launched  at  Paisley  a  steel  screw  tug  steamer,  which 
they  have  built  to  the  order  of  Messrs.  R.  and  W.  Paul  Limited, 
Ipswich.  Compound  engines  toi  drive  her  10  knots  will  be  supplied 
by  Messrs.  Ross  and  Duncan,  Govan.  The  steamer  was  named 
Foam  by  Miss  Bazalgette,  Kenilwortli  Avenue,  Wimbledon.  This 
is  the  sixth  vessel  built  by  the  firm  for  the  same  owners,  all  of 
which  have  been  constructed  under  the  supervision  of  Mr.  James 
Donaldson,  consulting  engineer,  Glasgow. 


NAVAL  NOTES. 

New  Toupedo  Desthoyer. — The  first  of  the  fifteen 
new  torpedo  boat  destroyers  which  were  ordered  at  the  end  of 
last  November  from  various  firms  throughout  the  country  was 
launched  on  the  12th  inst.  from  the  shipyard  of  Messrs.  R-  and 
W.  Hawthorn,  Leslie,  and  Company  Limited,  Hebburn,  her  two 
sister  vessels  the  Doon  and  Kale,  which  this  firm  are  building, 
being  in  a  very  forward  state.  H.M.S.  Boyne  is  220  ft.  long, 
23  ft.  6  in.  beam,  and  14  ft.  3  in.  deep,  with  an  indicated  horse 
power  of  7,000.  Some  time  ago  the  Admiralty  decided  to  build 
a  heavier  class  of  destroyer  than  that  which  previously  obtained 
in  the  navy,  and  the  Derwent  or  river  class  was  the  outcome  of 
this  resolve.  The  Boyne  will  be  the  fifteenth  of  this  class  to 
take  the  water.  A  free  hand  having  been  given  to  the  con- 
tractors, the  dimensions  vary  slightly,  but  all  have  to  carry  a 
load  of  125  tons  (instead  of  the  35  tons  on  the  30  knotters)  and  to 
attain  a  speed  of  25^  knots.  The  armament  of  the  vessel  con- 
sists of  one  12-pounder  quick-firing  gun  on  the  top  of  the 
conning  tower,  and  a  6-j)ounder  quick-firing  gun  each  side  at  the 
after  end  of  the  forecastle,  instead  of  on  the  upper  deck;  and 
three  6-pounder  quick-firing  guns  on  the  upper  deck,  namely, 
two  amidships,  and  one  on  the  middle  line  aft  on  a  special 
platform.  She  has  also  two  16  in.  torpedo  tubes — one  amidships 
and  one  aft.  She  will  be  fitted  with  two  pairs  of  triple-expansiou 
engines  of  the  firm's  usual  destroyer  type,  with  cylinders  2O5  in., 
31  in.,  and  48  in.  diameter  by  19^  in.  stroke,  working  at  350 
revolutions.  She  will  have  four  boilers  of  the  modified  Yarrow 
type,  distributed  in  three  boiler  rooms,  and  will  have  two 
funnels  only  instead  of  the  three  usually  seen.  This  makes  the 
fourth  tvpe  of  destroyer  built  by  this  firm,  the  first  being  27 
knots,  4"000  I.H.P. ;  the  second  30  knots,  and  6,000  I.H.P.; 
the  third  being  the  turbine  destroyer  Yiper,  built  for  the 
Parsons  Marine  Steam  Turbine  Company  Limited,  which  attained 
a  speed  of  867^  knots  on  trial,  with  10,000  I.H.P-  ;  and  the 
fourth,  the  present  Derwent  class,  which  in  every  respect  is  the 
most  powerful  of  the  four  types. 
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QUERIES  AND  REPLIES. 


Communications  intended  for  insertion  should  be  written  on  one  side  of 
the  paper  only;  and  if  accompanied  by  sketches,  these  should  be 
neatly  drawn,  and  forwarded  on  a  roll,  to  prevent  creasing.  We 
cannot  undertake  to  return  rejected  communications,  or  to  reply  to 
inquiries  by  letter.  In  all  cases  letters  must  be  accompanied  with 
the  name  and  address  of  the  writer. 

We  do  not  hold  ourselves  responsible  for  the  opinions  of  our  Corres- 
pondenU. 


1836.  Corrosion  of  Pump  Suction  Pipe.— Will  any  reader  explain 
the  follovviug  :  My  water  supply  is  pumped  from  a  deep  well  by 
a  hot-air  engine  two  or  three  times  a  week  into  tanks.  The 
suction  pipe  is  of  wrought  iron  li  in.  diameter,  and  is  laid  nearly 
horizontally  for  20  yards  between  well  and  engine.  During  the 
last  1 2  years  this  suction  pipe  has  frequently  become  con  uded 
right  through,  and  always  on  its  top  side.  Yet  the  delivery  jupe, 
which  is  of  the  same  kind  but  300  yards  long,  remains  perfectly 
sound  I  have  frequently  repaired  the  suction  pipe,  and  now 
renewed  it.  I  want  to  know  vfhy  the  suction  pipe  is  so  severely 
attacked,  and  why  always  on  its  top  side,  and  not  the  delivery 
pipe.  The  explanation  may  be  that  the  vacuum  or  rarefaction  in 
it,  combined  with  intermittent  wetting,  sets  up  some  chemically 
corrosive  action.  But  if  so,  what  is  it,  and  why,  and  what  is  the 
remedy  ?— J.  C.  C. 

Answer. — It  is  almost  impossible  to  diagnose  the  cause  of 
corrosion  in  suction  pipe  in  the  absence  of  a  complete  analysis  of 
the  mineral  contents  of  water.  The  water  may  be  slightly  acid, 
especially  if  from  the  coal  measures,  and  this  acidity  is  possibly 
neutralised  by  the  basic  iron  of  the  suction  pijje.  In  case  the 
whole  of  the  acid  were  neutralised  in  the  suction  pipe,  the  delivery 
pipe  would,  of  course,  be  unattacked.  On  the  other  hand,  alkaline 
waters  occasionally  have  a  very  corrosive  action,  but  it  is  generally 
when  they  contain  dissoh  ed  gases,  such  as  air  and  carbonic  acid. 
The  fact  that  the  pipe  is  attacked  on  the  top  side  only  rather 
points  to  this,  but  such  gases  alone  rarelj'  have  this  effect — the 
presence  of  salts  of  lime,  magnesia,  &c.,  accentuate  the  corrosive 
action — and  a  remedy  can  oulv  be  devised  from  a  careful  study  of 
the  water  itself.— W.  N. 

1847-  Boiler  Feed. — What  is  the  reason  that  when  feeding  boilers 
through  a  Green's  econoniiser,  if  the  water  in  economiser  rises 
above  a  certain  temperature,  the  boiler  pump  fails  to  pump  the 
water  into  the  boilers  ?  We  can  feed  all  right  if  the  temperature  is 
about  260  deg.  Fah.,  but  if  this  rises  to  300  deg.  Fah.,  the  pump 
fails.    Why  is  this  ? — Bolton. 

Answer. — "Bolton"  seems  to  imply  that  it  is  quite  a  general 
thing  for  a  boiler  pump  to  fail  if  the  water  in  the  economiser 
rises  abo^'e  a  certain  temperature,  but  as  one  continually  in  and  out 
of  mills  and  factories  where  Green's  economisers  are  in  use,  I  have 
often  seen  the  water  in  the  same  at  300  deg.  Fah.,  and  even  more, 
whilst  the  pumps  working  in  connection  with  them  have  not  given 
the  slightest  trouble  at  this  temperature.  Before  replying  more 
fully  to  "  Bolton,"  it  would  be  intei-esting  to  know  the  tempera- 
ture of  the  inlet  water,  and  whether  there  is  any  special  means 
taken  for  increasing  the  temperature  before  entering  the 
economiser,  the  pressure  carried  on  the  boilers,  and  the  type  of 
pump,  as  it  is  more  than  likely  the  latter  is  at  fault.  Again,  can 
"Bolton"  vouch  for  the  accuracy  of  the  thermometer,  and  is  this 
fixed  direct  into  the  top  branchpipe  of  the  economiser,  it  being 
quite  common  to  iind  these  registering  low,  sometimes  on  account 
of  them  being  fixed  into  tees  on  small  feed  pipes,  whilst  at  other 
times  the  absence  of  mercury  in  the  cup  will  make  a  difference  of 
20  or  30  deg.  short  of  the  correct  reading.  If  either  of  the  fore- 
going suggestions  fit  the  case  in  question,  there  may  be  here  some 
solution  of  the  difficulty,  especially  when  one  takes  into  considera- 
tion the  rapid  increase  in  pressure  as  the  temperature  of  the  water 
rises  above,  say  280  deg.  Fah. —  Interested. 


1830.  Garage. — As  there  appears  to  be  a  difference  of  opinion  with 
regard  to  the  meaning  of  the  word  "garage,"  would  any  reader 
kindly  give  the  derivation  and  correct  meaning  of  the  word  ? — 
H.  H. 

1849.  Book  on  Brown's  Hydraulic  Cargo  Gear  and  Telemotor. 

Will  any  reader  kindly  tell  me  the  name  of  a  book  fioni  which  I 
can  obtain  the  necessary  information  for  the  efficient  working  and 
maintenance  of  Brown's  hydraulic  cargo  gear,  on  board  ship, 
with  a  chapter  on  the  telemotor  ?— Marine  Engineer. 

1851.  Overhead  Electric  Travelling  Cranes.— Can  any  reader 

give  any  formula  for  approximately  finding  the  B.H.P.  of  the 
motors  required  for  the  lifting,  traveliinir,  and  traversing  motions 
of  overhead  electric  travelling  cranes,  such  as  have  appeared  in  tne 
recent  issues  of  The  Practical  Engineer,  the  maximum  loads  of  the 
cranes  say  betw  een  5  to  25  tons  ?  Also  some  figures  of  useful  sjjeeds 
for  the  various  motions  would  be  acceptable. — A.  W.  M. 


MISCELLANEA. 


The  Westminster  Electrical  Testing  Laboratory,  York  Man- 
sions, York  Street,  AVestminster,  S.W.,  have  just  issued  their 
new  scale  of  feea  for  electrical  testing. 

Wireless  Overland  Telegraphy. — Eeuter's  Agency  states 
that  overland  commiinication  has  been  successfully  established  by 
wireless  telegraphy  between  St.  Louis  and  Chicago,  a  distance 
of  300  miles. 

Projected  Steel  Combination. — ^The  Press  Association's 
Glasgow  correspondent  learns  that  negotiations  have  been  renewed 
with  the  view  of  a  combination  of  the  association  of  Scotch  and 
North  of  England  steel  makers.  The  combination  would  have 
for  its  object  a  regulation  of  market  prices. 

The  directors  of  Sir  W.  G.  Armstrong,  Whitworth,  and 
Company  Limited,  at  their  meeting,  on  September  15th,  decided 
to  recommend  a  dividend  of  15  per  cent  on  the  ordinary  shaires 
for  the  past  year,  free  of  income  tax,  and  4  per  cent  on  the 
preference  shares,  less  income  tax,  carrying  forward  ^86,369. 

The  fifteenth  annual  gathering  of  the  Institution  of  Mining 
Engineers  was  opened  on  September  15th  at  the  University  of 
Birmingham.  Between  50  and  60  Belgian  engineers,  members  of 
the  kindred  institution  at  Liege,  attended,  and  were  welcomed, 
M.  Jules  Magery,  president  at  the  Liege  Association,  responding. 
Business  proceeded  under  the  presidency  of  Mr.  James  Cope 
Cadnian,  who,  it  was  announced,  would  be  succeeded  as  president 
of  the  institution  by  Sir  Lowthian  Bell. 

Germany  and  the  New  Cunarders. — The  Shipping  Gazette 
says :  The  building  of  the  new  turbine  Cunarders  is  a  challenge 
for  the  blue  ribbon  of  the  Atlantic  which  it  was  hardly  likely  our 
German  rivals  would  fail  to  accept.  We  hear  from  a  German 
source  that  the  Norddcutscher  Lloyd  is  determined  to  try  and 
hold  the  premier  place  it  has  won  for  record-breaking  ships, 
and  lias  ordered  from  the  Vulcan  Company,  of  Stettin,  a  ship 
which  is  designed  to  go  one  better  than  the  Cunardei's  now 
building.  The  keel  of  this  ship  has  already  been  laid,  but  beyond 
the  fact  that  she  is  to  be  a  very  big  vessel  no  particulars  as  to 
her  construction  have  been  allowed  to  transpire.  Whether  she 
is  to  have  the  ordinary  reciprocating  engines  or  steam  turbines 
is  not  yet  known.  The  vessel  promises  to  be  ready  as  soon  or 
shortly  after  the  Cunarders  now  building  on  the  Clyde  and  Tyne, 
and  its  appearance  on  the  Atlantic  will  be  the  signal  for  a  renewal 
of  the  old  struggle  between  the  two  countries. 

Northampton  Institute. — The  prospectus  for  the  coming 
session  of  the  above  institute  shows  the  following  new  develop- 
ments:  Technical  Optics;  Day  courses,  pages  53  to  61, 
appear  for  the  first  time,  and  are  believed  to  be  the  first  com- 
plete day  courses  in  technical  optics  attempted  in  this  or  any 
other  country.  The  evening  classes  are  separated  from  the  Applied 
Physics  Department,  and  have  been  remodelled  under  Mr.  S.  D. 
Chalmers,  who  now  devotes  his  whole  time  to  this  work  as  head 
of  the  department. — Artistic  Crafts:  Day  courses  for  these 
crafts,  pages  61  to  68,  also  appear  for  the  first  time.  The  subjects 
taken,  besides  drawing  and  design,  are  goldsmiths'  and  jewellers' 
work,  silversmiths'  work  of  various  kinds,  engraving,  and 
decorative  metal  work. — Mechanical  and  Electrical 
Engineering  :  The  complete  day  courses,  extending  over  four 
years,  are  referred  to  on  pages  10  to  50. — Mechanical 
Engineering  :  Full  evening  courses  for  automobiles,  their 
design,  construction,  and  working,  are  set  forth  on  pages  112  to 
115.  Courses  in  structural  engineering,  pages  121  to  124,  have 
been  remodelled. — Electrical  Engineering:  The  evening 
courses,  pages  154  to  174,  have  been  remodelled.  The  complet* 
course  now  covers  five  years. 

The  modern  cylindrical  grinding  machine  is  really  a  cutting 
tool  (says  C.  H.  Norton  in  the  Engineering  Magazine).  As  at 
present  designed,  it  is  capable  of  removing  a  sufficient  amount  of 
metal  per  minute  to  enable  it  to  compete  successfully  with  the 
engine  lathe  for  producing  diameters  as  well  as  finish  after 
roughing  cuts  in  the  lathe  have  been  made.  There  axe  also 
instances  where  a  grinding  machine  does  away  with  the  lathe 
entirely,  with  a  great  saving  of  time,  the  work  being  very  slim 
and  difficult  to  turn.  In  the  case  of  locomotive  work,  piston 
rods  that  have  been  in  long  service  are  removed  from  the  engine 
with  the  heads  intact,  and  are  reduced  in  diameter  siiSicient  for 
the  next  size  packing  rings,  ground  and  finished  directly  in  the 
grinding  machine,  without  returning,  at  a  great  saving  of  time 
over  the  lathe  method.  In  some  cases,  the  rods  being  bent  and 
badly  worn,  as  much  as  '/32  in.  radius  is  removed  by  this 
grinding.  'The  time  consumed  for  re-grinding  and  repairing  a 
rod  by  this  method  varies  from  fifteen  to  twenty-five  minutes, 
coninlete  from  the  floor,  into  the  machine  and  out,  the  time 
depending  very  much  on  the  condition  of  the  rod  when  taken 
from  the  engine.  The  grinding  machine  of  to-day  has  taken 
its  place  as  a  practical  metal-cutting  tool  to  be  used  by  pro- 
gressive manufacturers  as  a  labour  saver,  and  it  has  been  accepted 
as  a  settled  method  of  sizing  and  finishing  cylindrical  work. 
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OVER   BUILDING  WORKS. 

The  balance  sheets  in  connection  with  some  of  the  large 
engineering  concerns  of  this  country  are  not  quite  as 
pleasant  reading  for  the  sliareholders  this  year  as  probably 
they  had  anticipated,  owing  to  the  fact  that  in  veiy  large 
masure  the  works  have  proved  themselves  to  be  unwieldy 
and  too  large  for  a  normal  trade  demand. 

A  few  years  since,  when  the  strong  tendency  arose 
recog-nising  the  necessity  for  converting  the  tramway 
systems  of  this  country  from  animal  liaulage  to  electrical 
traction,  and  when,  too,  localities  determined  to  undertake 
the  installation  of  electric  light  for  themselves,  there  was 
naturally  a  very  large  demand  for  machinery  and  plant 
such  as  at  the  moment  could  not  be  met  by  the  works 
experienced  in  connection  with  such  productions.  The 
boards  of  directors  of  many  of  these  works,  finding  that 
orders  were  lying  upon  their  books  that  they  could  not 
execute  all  at  once,  apparently  came  to  the  conclusion  that 
if  their  works  were  increased  in  size  they  would  be  able 
to  ensure  a  constant  inrush  of  orders  to  find  employment 
for  their  many  hands,  and  to  give  greater  profit  to  their 
shareholders.  With  a  view,  too,  of  preventing  orders  going 
abroad  that  could  not  at  the  time  be  undertaken  at  home, 
many  of  our  engineering  concerns  entered  upon  a  most 
heavy  expenditure  by  extending  in  many  cases  to  more 
than  double  their  original  size  the  works  and  plant  upon 
which  they  had  previously  been  content  to  rely. 

While  we  fully  believe  that  in  many  industries  larger 
concerns  are  more  profitable  than  the  smaller,  we  do  not 
hesitate  to  say  that  some  of  the  manufacturing  concerns 
of  this  country  are  miwieldy  and  were  extended  in  that 
which  may  be  termed  panic  order  times,  and  now  that  the 
normal  state  of  the  trade  has  arisen,  the  increased  works, 
instead  of  being  a  means  of  adding  profit,  are  really  a 
source  of  loss  by  swallowing  up  in  dead  charges  the  profit 
earned  by  the  comparatively  small  portion  that  is  kept 
employed. 

The  statement  is  made  that  the  loss  that  is  experienced 
by  some  of  the  large  companies  is  to  be  attributed  chiefly  to 
that  extreme  badness  of  trade  that  had  by  its  stress  induced 
many  firms  to  take  orders  at  prices  which  rendered  profit 
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impossible.  Side  by  side  with  this  statement,  however, 
there  appears  the  explanation  that  some  of  the  branches 
of  new  work  that  had  been  opened  for  making  subsidiary 
parts  of  that  which  was  necessarj^  for  their  anain  pro- 
ductions had  been  closed,  or  that  these  side  works  had 
been  kept  employed  only  to  an  extent  necessary  to  complete 
that  which  old  contracts  compelled  them  to  complete. 

It  is  quite  clear  that  many  of  the  extensions  tha.t  have 
been  undertaken  for  the  purpose  of  meeting  that  which  Avas 
an  extraordinary  demand  will  soon  be  found  to  be 
unnecessary  for  the  normal  or  ordinary  state  of  trade 
connected  with  the  engineei'iug  work.  The  directors  will 
therefore  do  well  to  turn  their  attention  towards  opening 
up  new  markets  in  newer  countries,  or  take  advantage  of 
other  industries  that  are  arising  upon  which  their  plant  can 
be  employed,  rather  than  limit  themselves  to  the  original 
work  that  probably  at  one  time  was  considered  the 
specialty  that  they  desired  to  be  solely  associated  with. 

With  the  equipment  of  most  of  the  power  stations,  and 
with  the  completion  of  the  chief  electrical  installations, 
there  must  necessarily  be  a.  reduction  in  the  amount  of 
machinery  that  Avill  be  used,  and  the  falling  off  of  orders 
must  be  expected;  and  that  which  will  be  demanded  in 
the  future  will  probably  be  more  in  the  way  of  extensions, 
renewals,  and  repairs,  ooupled  with  occasional  orders  for  new 
plant,  rather  than  for  a  continued  demand  for  large  instal- 
lation work  such  as  had  at  one  time  been  contemplated. 


CORROSION   OF  WATER  MAINS 

Many  of  the  water  companies  of  this  country  are  experi- 
encing considerable  difhcultj'  in  connection  with  the  internal 
furring  up  of  their  mains  owing  to  the  deposit  that  arises 
internally,  particularly  when  the  water  is  that  collected 
fi'om  open  spaces,  and  it  is  becomirjg  a  serious  problem 
with  some  companies  as  to  how  this  continual  reduction 
of  area  is  to  be  arrested. 

We  have  seen  specimens  of  iron  mains  that  have  been 
reduced  in  area  by  more  than  50  per  cent  of  their  original 
capacity  by  the  lime  and  other  deposit  that  has  accumu- 
lated within  tJie  mains,  this  deposit  being  of  a  character 
as  hard  and  brittle  as  that  forming  the  ordinary  scale  of  a 
boiler  plate,  and  apparently  just  as  difficult  of  removal. 

The  trouble  that  frequently  arises  in  connection  with 
the  ordinarjf  tubes  of  a  tubulous  boiler  in  the  matter  of 
internal  corrosion  from  water  sediment  is  in  some  measure 
checked  l)y  the  constant  scouring  action  that  is  set  up  by 
the  ebullition  of  the  v  ater  within  tlie  tubes,  but  in  the 
case  of  the  water  mail  .s  there  is  frequently  an  intermittent 
flow,  or  the  flow  is  ,;ometimes  practically  arrested  for 
several  hours,  so  that  there  is  ample  settling  time  for 
the  deposit  to  be  thrown  upon  the  interior  of  the  mains 
and  a  precipitate  to  be  formed  that  cakes  itself  upon  the 
previous  layer  to  an  extent  that  would  be  considered 
incredible  to  any  but  wateTOorks  engineers  and  others  who 
have  been  made  familiar  with  this  difficulty. 

The  many  suggestions  that  have  arisen  for  the  removal 
of  the  scale  by  chemical  and  other  solvents  should  be 
dismissed,  from  the  fact  that  no  solvent  has  yet  been 
suggested  that  can  be  considered  absolutely  harmless  in 
its  action  upon  the  water.    There  is,  apparently,  no  better 


way  of  cleaning  a  boiler  plate  than  by  positively  c]iipi)ing 
the  scale  under  tlie  ordinary  hand-hammer  action,  and  this 
fact  should  lead  waterworks  engineers  and  others  concerned 
with  water  pipes  and  water  mains  to  appreciate  the  system 
of  cleaning  that  has  been  introduced  by  a  Bradford  tube 
cleaning  company  for  absolutely  cutting  the  scale  from 
the  interior  of  the  pipe  by  causing  the  pressure  of  the 
water  to  drive  forward  a  device  tliat  automatically  accom- 
modates itself  to  the  scale  that  is  to  be  operated  upon, 
while  permitting  the  water  after  it  has  done  its  work  in 
rotating  the  cutters  to  serve  to  wash  away  the  cutting 
and  debris,  and  thus  to  practically  remove  the  cuttings 
and  wash  out  the  pipe  by  the  same  single  operation. 

The  extent  of  the  trouble  tliat  arises  owing  to  the 
internal  furring  up  of  water  mains  is  S'O  serious  that  new 
mains  have  actually  in  many  cases  been  laid  down  to 
supplement  the  deliveries  of  the  furred  mains,  the  engineers 
and  others  concerned  being  under  the  impression  that  no 
possible  way  existed  of  cleaning  a  water  pipe  that  had 
been  internally  furred  up,  and  that  it  was  better  to  renew 
than  to  run  the  risk  of  contaminating  the  water  by  the 
use  of  scaled  solvents.  It  is  satisfactoiy  to  hud  that 
engineers  have  at  last  devised  means  whereby  water  pipes 
can  be  cleaned  in  situ,  and  that  without  the  use  of  an 
agent  likely  to  be  injurious  to  the  water  that  is  delivered 
through  them. 


NOTES  ON  NEWS. 

A  Motor  Omnibus. — For  some  yeais  London  has  been 
regarded,  and  rightly  so,  as  very  much  behind  important 
provhicial  towns  in  the  adoption  of  improved  methods  of 
tramway  and  omnibus  traction,  especially  the  former.  Of 
late  we  have  heard  a  good  deal  of  an  intention  on  the 
part  of  the  London  General  Omnibus  Company  to  introduce 
a  service  of  motor  omnibuses,  but  the  matter  seemed  to 
get  no  further  than  the  discussion  stage.  The  corajDany 
have,  however  been  lately  carrying  out  experiments  with 
various  types  of  motor  omnibuses,  and  one  was  actually 
to  be  seen  running  through  the  streets  of  London  last  week. 
This  .car  is  alleged  to  be  the  nearest  approach  to  a  solution 
of  the  difficulty  that  tlie  company  have  experimented  with, 
and  as  the  officials  admit  that  the  trials  of  American  cars 
have  been  anything  but  satisfactory,  the  fact  that  the  one 
running  was  built  at  Chelmsford  maj^  jierhaps  be 
regarded  as  a  triumph  for  the  British  manufacturer.  The 
'bus  is  of  the  type  familiar  in  Continental  towns,  being 
open,  with  a  covering  overhead,  though  without  outside 
seats.  Hitherto  the  difficulty  in  searching  for  a  suitable 
car  has  been  to  find  out  that  will  run  for  a  long  distance 
without  a  breakdown.  Apparently  the  London  General 
Omnibus  Companj^  have  not  found  this  an  insoluble 
problem.  An  important  factor  seems  to  be  the  known 
heavy  cost  of  the  tyres,  which,  it  is  alleged  by  some  people, 
would  be  sufficiently  high  to  prevent  their  extensive  and 
profitable  employment,  whatever  advantages  might  other- 
wise accrue.  Providing  the  trial  trips  now  being  made 
are  successful,  the  London  General  Omnibus  Company 
intend  to  inaugurate  a  seiwice  of  motor  omnibuses  between 
Haiimiersmith  and  Piccadilly  at  a  fare  of  3d.  for  any 
distance,  which  fare  -would  probably  be  modified  when  the 
novelty  had  worn  off. 

Improvements  in  Steam  Production. — Mr.  Dugald  Drum- 
raond,  the  locomotive  superintendent  of  the  London  and 
South-Western  Company,  has  introduced  a  new  device  for 
heating  tlie  feed  water  on  two  locomotives  for  the  London 
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and  Pljiuouth  journey.  Various  means  liave  been  tried  to 
attain  this  end,  principally  by  placing  a  coil  of  pipes  in 
the  smoke  box,  so  that  the  exhaust  steam  may  heat  water 
within  the  pipes,  but  in  Mr.  Drummond's  arrangement  the 
apparatus  consists  of  a  long  rectangular  chamber  or  box 
resembling  a  surface  condenser.  There  is  a  tube  plate  at 
each  end  of  the  chamber,  and  beyond  these  are  chambers 
common  to  all  the  tubes.  The  latter  are  1|-  in.  in  diameter 
by  18  ft.  long.  The  sj^ace  between  the  tubes  is  filled  with 
water,  which  passes  in  from  the  tanks  in  the  tender  by  a 
3  in.  opening  at  the  end.  A  part  of  the  exiiaust  steam 
from  the  cylinders  is  carried  back  to  the  tender,  and, 
passing  through  the  tubes  of  the  feed-water  heater,  becomes 
condensed  in  its  passage,  and  escapes  by  the  openings  at 
the  rear  end,  the  water  as  it  falls  serving  to  water  the 
ballast.  The  remainder  of  the  exiiaust  steam,  which  forms 
the  greater  part,  escapes  by  the  nozzle  to  force  the  draught 
in  the  usual  way.  The  water  from  the  tender  tank  is  thus 
made  to  pass  froju  end  to  end  of  the  feed-water  heater,  and 
in  doing  s'O  is  raised  to  a  temperature  of  about  180  deg. 
Fall.  The  action  is  very  quick,  for,  starting  with  water 
of  62  deg.,  after  ten  miles  running  the  temperature  has 
been  raised  to  150  deg.  From  the  heater  the  water  is  fed 
to  the  boiler  by  two  horizontal  steam  pumps.  Mr. 
Drummond  has  abandoned  injectors  altogether  in  this 
design  of  locomotive.  The  application  of  this  arrangement 
has  led  to  a  considerable  saving  in  fuel  over  the  ordinary 
plan.  The  average  consumption  of  engines  of  this  type, 
running  with  the  ordinary  feed  arrangements,  is  32  lb.  of 
coal  per  mile,  but  in  those  engines  that  have  been  fitted 
with  the  feed  heater  and  pumps  the  consumption  has  been 
reduced  to  25'7  lb.  of  coal  per  mile — a  decrease  of 
6'3  lb.  per  mile. 


The  North  of  England  Institute  of  Mining  and 
Mechanical  Engineers. — On  September  22nd  a  party  of 
the  members  of  the  North  of  England  Institute  of  Mining 
and  Mechanical  Engineers  visited  and  inspected  the  New- 
castle-on-Tyne  and  Gateshead  Gas  Company's  works  at 
Kedheugh,  Gateshead.  Since  1896  large  extensions  have 
been  made  at  Kedheugh,  which  allow  of  13,000,000  cubic 
feet  of  gas  being  produced  per  day,  the  new  portion  of 
the  concern  being  in  itself  able  to  produce  7,000,000  cubic 
feet  per  diem.  There  are  four  letort  houses,  each  of  Avhicli 
has  its  own  exhausters,  condensers,  scrubbers,  purifiers, 
and  meters.  A  large  number  of  members  also  visited  the 
shipbuilding  yard  and  works  of  the  Palmer  Company  at 
Jarrow.  The  visitors  inspected  the  new  cabinet- 
making  department,  the  shipyard,  the  blast  furnaces, 
the  rolling  mills,  and  the  steel  works  and  engineering- 
works.  A  visit  was  paid  later  to  tiie  new  high  level 
bridge  at  present  in  course  of  construction  across  the  Tyne 
between  the  High  Level  and  the  Redheugh  Bridge.  This 
great  undertaking  is  the  largest  bridge  contract  in  this 
country  since  Sir  William  Arrol's  famous  cantilever 
structure  was  thrown  across  the  Forth.  The  bridge  rests 
on  a  shale  foundation,  and,  as  is  well-known,  the  work  is 
being  undertaken  by  the  Cleveland  Bridge  and  Engineering 
Company.  The  work  on  the  Tyne  has  been  considerably 
retarded  liy  difficulties  that  were  unforeseen  at  the  com- 
mencement. These  have  been  chiefly  with  the  foundations. 
It  was  anticipated  that  a  solid  rock  foundation  would  be 
found  40  ft.  below  high  water,  but  30  ft.  deeper  down  had 
to  be  worked.  The  caisson  at  the  Newcastle  side  of  the 
river  contains  at  present  some  7,000  tons  of  cement,  and 
there  will  have  to  be  further  excavating  and  other  3,000 
tons  added  before  low  water  line  is  reached.  The  overhead 
''railway"  for  carrying  material  from  one  .shore  to  the 
other  and  to  the  centre  work  is  one  of  the  biggest  things 
in  the  world  in  the  way  of  aerial  carriages.  The  span  is 
1,520  ft.,  and  the  10-ton  rope  is  3^- in.  in  diameter.  It  is 
worked  on  the  endless  rope  principle,  is  about  three  times 
the  size  of  the  structure  the  firm  sent  out  to  South  Africa, 


which,  by  the  way,  is  motor  driven,  and  has  been  put 
up  without  in  the  least  obstructing  the  traffic.  There  will 
be  four  lines  of  rail  on  the  bridge  when  completed.  There 
will  be  two  spans  of  300  ft.,  one  of  231ft.,  and  one  of 
190  ft. 


The  Ikon  and  Steel  Institute. — >The  American  meeting 
will  1)0  held  on  October  24th  and  26t]i,  1904.  The 
following  papers  have  been  offered  for  reading  :  On  "  Iron 
and  Steel  at  the  St.  Louis  ExpQsition,"  by  Piofessor  H. 
Bauermaii,  Member  of  the  International  Juiy.  On  "  A 
West  African  Smelting  House,"  by  C.  V.  Bellamy,  M.Inst. 
C.E.,  Director  of  Public  Works,  Lagos ;  with  an  apjiendix 
by  F.  W.  Harbord,  Assoc.  R.S.M.,  F.I.C.  On  "The 
Influence  of  Carbon  and  Phosphorous  upon  the  Strength 
of  Iron  and  Steel,"  by  H.  H.  Campbell  (Steelton,  Pennsyl- 
vania). On  ■'  The  Rateau  Low-pressure  Turbine  at  Steel- 
works and  Collieries,"  by  E.  Demenge  (Paris).  On  "  A 
Dry  Air  Blast  Apparatus,"  by  James  Gayley,  President  of 
the  American  Institute  of  Mining  Engineers  (New  York). 
On  "  High-speed  Tool  Steels,"  by  J.  M.  Gledhill,  Member 
of  Council  (Manchester).  On  "The  Determination  of 
Carbon  and  Phosphorus  in  Steel,"  by  Baron  H.  Jiiptner  von 
Jonstorff  (Vienna),  Andrew  A.  Blair  (Philadelphia),  Gunnar 
Dillner  (Stockholm),  and  J.  E.  Stead,  F.R.S.,  Member  of 
Council  (Middlesbrough).  On  "  Acid  Open  Hearth  Manipu- 
lation," by  Andrew  McWilliam,  Assoc.  R.S.M.,  and  W.  H. 
Hatfield  (Sheffield).  On  "  A  Power  Gas  Plant  for  Johannes- 
burg," by  P.  J.  Mallmann,  M.A.  (London). 


Trade  and  Labour. — At  the  annual  meeting  of  Messrs. 
Palmer's  Shipbuilding  and  Iron  Company  Limited,  Sir 
Charles  McLaren,  the  chairman,  took  an  encom-aging  view 
of  the  commercial  situation.  During  the  past  year  the 
Jari-ow  firm  have  found  it  possible  to  make  profits  in  every 
branch  of  its  vast  business,  despite  the  fact  that  many  of 
the  departments  are,  comparatively  speaking,  new.  The  in- 
creased competition  from  abroad  was  to  be  met,  he  said,  by 
the  policy  of  applying  large  portions  of  revenue  to  modern- 
ising the  works  and  introducing  labour-saving  appliances. 
In  reference  to  the  depression  in  the  iron  trade,  Sir  Charles 
pointed  out  that  it  had  been  accompanied  by  a  somewhat 
marked  reduction  in  visible  stocks,  and  that  the  small 
quantity  in  hand  must  soon  have  a  stimulating  eft'ect  on 
the  price  of  pig  iron.  It  is  estimated  that  there  are  only 
about  100,000  tons  of  iron  in  stock,  whereas  there  were 
upwards  of  a  million  tons  held  in  1894,  and  above 
two  million  tons  in  reserve  when  we  were  overtaken 
by  depression  in  the  eighties.  These  figures  lead  Sir 
Charles  McLaren  to  conclude  that  the  period  of  depression 
through  which  we  are  now  passing  will  neither  endure  so 
long  nor  be  so  intense  as  those  by  which  it  has  been 
preceded.  Though  we  have  had  no  great  strikes  during 
the  year  in  this  district,  there  have  been  labour  disputes 
which  caused  much  loss  and  annoyance.  A  strike  on  the 
part  of  the  painters  meant  that  the  wor^  had  to  be  done 
els  where,  with  the  result  that  local  workmen  lost  a  large 
sum  in  wages.  There  was  also  a  dispute  on  the  part  of  a 
number  of  boilermakers,  who,  it  seems,  by  leaving  work 
broke  the  rules  of  their  trade  union,  and  acted  in  oppo- 
sition to  the  advice  of  those  at  the  head  of  their  association. 
Owing  to  that  stoppage  boilers  had  to  be  sent  to  the 
Government  dockyards,  contracts  had  to  be  cancelled  or 
refused,  and  the  output  of  .ships  and  engines  was  retarded 
by  the  delay.  Sir  Charles  McLaren,  while  approving  trades 
unions,  strongly  condemned  tactics  which  mean  not  only 
a  loss  to  capital  and  labour,  but  to  the  community 
dependent  upon  their  prosperity. 


We  uiidei'staud  tliat  the  dispute  between  Messrs.  Graham, 
Morton,  and  Company  Limited,  and  their  boilermakers  has 
now  been  settled  satisfactorily  to  both  parties. 
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AIR  COMPRESSORS  AND  BLOWING  ENGINES. 

By  C.  H.  Innes,  M.A. 

{Continued  from  page  317.) 

19.  Bhisf  Furnace  Blowing  Engine  cunstrucfed  bi/  the 
Friedrich-Wilhelinx  HiUle,  of  Jlit/d/ieini  a.d.  Jiu/ir.  —  Fig.  43 
shows  a  transverse  section  through  part  of  the  cylinder  of  a 
large  blowing  engine,  and  fig.  44  a  front  elevation,  pxrtly  in 
section.  The  diameter  is  2,200  mm.  (86 '6  in.)  and  the 
stroke  59 "1  in.  The  admission  valves  are  of  the  Corliss 
type,  which  are  oscillated  by  means  of  levers,  connecting 
links,  and  a  wrist  plate  driven  by  an  eccentric,  which  is  set 
100  deg.  behind  the  crank.  The  diameter  of  the  valve 
is  400  mm.  ( 15f  in.),  and  it  is  double  ported,  with  an  overlap 


lengtii  of  the  connecting  link  can  be  adjusted.  The  valve 
diagram  is  shown  below  the  wrist  plate,  the  shaded  part 
referring  to  the  peri.)d  during  which  the  valve  is  open.  The 
diameter  of  this  circle  that  represents  the  piston  stroke  is 
inclined  at  10  deg.  to  the  vertical,  and  projected  from  this 
on  the  right  is  the  indicator  diagram.  It  will  be  seen  that 
the  admission  commences  shortly  after  the  commencement 
of  the  stroke,  when  expansion  from  the  clearance  has  ended, 
and  the  passage  is  again  closed  very  soon  after  the  end  of 
the  stroke.  The  compression  is  to  seven-tenths  of  an 
atmosphere.  The  wrist  p'ate  oscillates  through  an  angle  of 
65  deg.,  the  arms  that  drive  the  connecting  links  being 
420  mm.  (IG.jin.),  and  tha*  actuated  Ijy  the  eccentric  rod 
3'JO  mm.  (11'8  in.),  the  throw  of  the  eccentric — i.e.,  its 


of  about  1|  mm.  ('06  in.).  The  lever  that  actuates  the  valve 
is  350  mm.,  and  it  is  set  at  about  63  deg.  to  the  vertical 
when  the  wrist  plate  is  in  its  middle  position.  The  valve 
oscillates  through  an  angle  of  iOh  deg.,  but  of  this  only 


Fir.  45. 

8  deg.  are  traversed  while  the  valve  is  closed  and  there  is 
any  pressure  upon  it.  At  admission  the  angular  velocity  of 
the  valve  is  seven-tenths  of  that  of  the  wrist  plate.  The 


eccentricity— being  160  mm.  (6-3  in.).  The  discharge  valves 
are  located  in  the  upper  half  of  the  cylinder  end ;  they  are 
not  shown  in  place  in  figs.  43  and  44. 

Fig.  45  is  a  sectional  elevation  through  a  valve,  and  fig. 
46  another  transverse  to  the  axi^,  the  right  half  showing  the 


Fig.  46. 


cover,  the  left  a  section  through  the  discharge  ports  in  the 
seat.  The  valve  is  of  steel,  its  smaller  diameter  being 
166  mm.  (6-54  in.),  and  its  larger  245  mm.  (9-65  in.).  It  is 
closed  in  the  drawing,  having  been  pushed  against  the 
plate  of  wrought  iron,  8  mm.  thick,  by  the  piston  at  the 
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end  of  its  stroke.  This  plate  is  prevented  from  moving  to 
the  left  by  the  ribs  between  the  passages  in  the  valve  seat, 
and  it  is  pressed  against  them  by  the  spiral  spring,  which 
gives  way  when  the  valve  is  pushed  against  the  plate.  The 
spring  is  of  11  mm.  diameter,  and  the  diameter  of  its  coil 
is  200  mm.  The  passages  in  the  valve  seat  are  35  mm. 
(I'SSin.)  wide,  and  the  valve  moving  to  the  left  opens  them 
fully.  Once  closed  the  valve  is  kept  in  that  position, 
because  the  pressure  in  the  cylinder  is  less  than  that  in  the 
valve  chest  directly  the  piston  commences  its  return  stroke. 
The  latter  pressure  enters  the  cylindrical  valve  seat  by 
means  of  the  holes  countersunk  on  the  outside,  and,  acting 
on  the  annular  area  of  the  valve,  forces  it  to  tlie  right. 
In  order  to  cushion  the  valve  when  opening,  these  holes  can 
be  closed,  if  necessary,  by  screws,  so  as  to  throttle  the  out- 
flow of  the  air.  As  soon  as  the  pressure  in  the  cylinder 
becomes  slightly  greater  than  that  in  the  valve  chest  the 
valve  is  forced  to  the  left,  and  the  passages  opened.  The 
spring  is  kept  in  place  by  the  casting,  which  also  forms  the 
cover. 

(To  be  continued.) 


ON  THE  MOST  SUITABLE  CURRENT  DEN- 
SITY AND  TENSION  IN  TRANSMISSIONS 
OF  ENERGY. 

Engikbers  intending  to  iustal  a  power-transmission  plant 
have  to  solve  the  following  problem  :  The  effective  output 
desired  being  given,  what  amount  of  power  should  be 
installed  at  the  generating  station  situated  at  a  distance  D 
from  the  receiving  station,  and  what  should  be  the  cross 
sectioij  of  the  mains  in  order  to  obtain  minimum  value  for 
the  outlay,  and  the  cost  of  energy  at  the  receiving  station'.' 

In  a  recent  lecture  held  before  the  International  Society 
of  Electricians  (see  La  Houille  Blanche,  July,  1904),  Mr. 
Swynegedauw  draws  attention  to  the  fact,  that  instead  of 
following  Lord  Kelvin's  rule  on  the  most  econoniical 
deiisitj-,  it  is  preferable  to  manage  a  plant  with  a  given  out- 
put with  a  view  to  deriving  the  highest  possible  profit  from 
the  same,  this  leading  to  the  following  ])robleiii  :  A 
generating  station  of  an  output  P  being  given,  under 
what  conditions  should  the  energy  be  transmitted  to  the 
receiving  station  so  as  to  allow  of  the  plant  being  operated 
with  the  highest  benefit'/ 

After  enunciating  this  problem  in  the  shape  of  an 
equation,  the  author  suggests  the  following  rule :  If  the 
tension  of  the  power  transmission  at  the  starting  point  of 
the  conductor  be  given  as  well  as  the  amount  of  poAver 
installed  at  the  generating  station,  the  most  advantageous 
cross  section  to  be  given  to  the  transmission  wire  will  be 
such  as  to  have  the  selling  price  of  an  amount  of  energy 
equivalent  to  the  energy  loss  along  the  line  just  equal  the 
amortisation  of  the  cal)le  constituting  the  same.  This  rule 
applies  both  to  confiimous  and  alternate  currents. 

For  copper  conductors  of  2s.  per  kg.  and  an  amortisation 
anxountiug  to  8  per  cent,  the  most  profitable  densities 
would  be — 

0-918  with  a  sellirug  pricci  of  each  k.w.  year  generated  j£4. 
'^•774  „  „  J6 

0-670  „  „  J8 

"•540  ,,  „  .£12 

0-424  „  „  J20 

Tiie  most  favourable  density  as  obtained  by  the  author's 
method  is  smaller  than  the  most  economical  density  as 
derived  fronj  Lord  Kelvin's  method.  In  the  case  of  energy 
being  transmitted  by  transformers  at  the  starting  and 
airiving  points,  the  density  being  given,  and  the  machine 
chosen,  the  efficiency  of  the  line  is  known  to  l^e  the  more 
satisfactory  as  the  transmitted  tension  is  higher,  while  the 
price  of  the  transformer  both  at  the  starting  and  arriving 
points  will  increase  with  the  tension  adopted  ;  it  is  thus 
easily  seen  that  there  will  be  a  certain  tension  most  satis- 


factory for  transmission.  According  to  Mr.  Swyngedauw, 
this  most  favourable  tension  would  be  such  as  to  have  the 
amortisation  of  the  increase  in  the  price  of  the  starting  and 
arriving  transformers,  involved  by  the  increase  in  tension 
equal  the  double  of  the  amortisation  of  the  cables  trans- 
mitting the  current. 


SKELETON  QUAYS  FOR  DOCKS,  HARBOURS, 
WHARFS,  ETC. 

By  R.  G.  Bullock. 

The  term  skeleton  quay  usually  applies  to  such  quays  as 
are  composed  mainly  of  piling  work  as  a  foundation,  to 
distinguish  them  from  solid  quays  composed  of  concrete  and 
brickwork,  springing  from  prepared  footings,  sometimes 
carried  down  to  a  considerable  depth. 

The  former  sometimes  go  by  the  name  of  "false  quays," 
and  are  particularly  adaptable  where  old  walls  have  not 
been  carried  down  far  enough  to  admit  of  dredging  opera- 
tions being  carried  out  to  suit  the  ever-increasing  require- 
ments in  depth  of  water,  etc. 


Scheme  No.  1.— Elevation. 

■^rhe  author  has  had  cons'derable  e.xperience  in  the  con- 
struction of  such  quays,  and  has  made  a  special  study  of 
these  structures,  and  from  observations  and  inspections  of 
these  works  in  various  parts  of  the  country  has  been  struck 
by  the  supertiuous  amount  of  material  that  is  very  often  put 
into  them,  and  the  high  cost  per  unit  of  area  at  which  they 
are  carried  out. 

The  main  object  aimed  at  in  the  construction  of  the  quays 
under  consideration  in  this  article  has  been  to  construct  a 
quay  to  carry  a  reasonable  load  while  unloading  operations 
are  in  progress,  and  from  where  goods  can  be  transshipped 


-/a- J   


4 


'  't^'-zrd"j6-if' 


TT  T 


Scheme  No.  1. — Cross  Section. 


or  removed  to  permanent  storage,  at  a  reasonable  capital 
expenditure,  due  consideration  being  given  to  durability  and 
strength,  as  it  is  the  author's  view  that  the  tendency  of  this 
country  will  be  to  follow  the  American  practice  more  closely 
in  engineering  construction,  and  build  structures  of  not  so 
durable  and  permanent  a  nature,  but  suitable  for  present 
requirements,  and  with  a  view  to  adapting  them  to  the 
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contimious  change  of  trade  and  circnmstancea,  or  sweepmg 
them  away  altogether  without  great  loss  in  ca])ital  expendi- 
ture, which  has  been  the  case  with  so  many  of  our  ancient 
])orts  and  harbours,  which,  having  been  rendered  useless  for 
modern  ships,  cannot  be  altered  without  serious  loss  in 
capital  and  further  expenditure. 

,  The  (luays  described  in  this  article  have  been  designed  to 
carry  a  load  from  3  cwt.  to  5  cwt.  per  square  foot,  and  from 


until  after  twenty-one  days,  when  rail  laying  and  asphalting, 
etc.,  were  proceeded  with  and  ihe  work  finished  off. 

TesU  of  Cuncrete  yl  rc/^fx.— These  were  made  with  a  view 
to  ascertaining  the  maximum  span  that  could  be  safely 


1 


cmss  stcTioiv  rl* 


'  Sell,  me  No.  2. 

tests  made  befoi-ehand,  and  observations  made  under  working 
conditions,  have  proved  quite  up  to  expectation.  The  piling 
in  all  cases  was  carried  out  with  the  ordinary  timber  pde 
framing,  monkey,  and  wmch,  and  test  piles  were  driven  in 
each  locality  first,  from  which  to  estimate  the  cost  and 
carrying  capacity,  as  the  various  formulae  for  pile  driving 
differ  so  much  that  test  piles  and  practical  experience  must 
be  relied  upon  to  a  great  extent,  and  generally  the  piles 


1  ,.,  ^ 

S  C           ^          6  0 

1 

-  J  I  — -A 

i  i 

T 

i  i 

! 

J/ 

- 

1 
1 

1  '. 

Ttsi  Load  I 
lOcrfnSt./* 


7is/  Load 
Sex/per  SqP 


Test  Load 
Qcir/  perSqFf. 


0 


Tesf  Load 
9cnr  perSgFt. 


in  .  V^^^  )  ^'<t^^•i7-^'<j-■^)- 
iiJx^';-..-'<.'v.-v.'.-i',- 


Test  of  P.O.  Concrete  Arches,    to  1,  21  dayp. 

adopted,  and  loading  particulars  are  given  in  the  sketch,  but 
owing  to  the  difficulty  of  piling  the  weight  none  were  tested 
to  destruction,  but  a  falling  weight  of  1  cwt.  at  10  ft.  broke 
No.  3  after  five  blows. 

PARTICULARS  AND  LEADING  DIMENSIONS. 
Scheme  No.  1. 

Pitehpine  Piles  :  13  in.  by  13  in.   square,   35  ft.  long,  spaced  U  ft. 

centres.  .     ,  ,  , 

Main  Girder  :  Compound  section,  12  ft.  by  20  ft,  by  100  lb.  per  foot 

Walincjs  to  every  pile  (2)  12  in.  by  6  in.,  concreted  15  in.  into 


Cr 


wall. 


Cross  Joists:  14  in.  by  6  in.  by  22  ft.  long,  56  1b.  per  foot,  2  ft.  6  in. 
centres. 

Lon'/iliidinal  Walings  :  (2)  12  in.  by  12  in. 
Total  Cost  per  bay  of  14  ft.  £99. 

SCHEME  No.  1.— Estimated  Cost  for  One  Bat  of  14  ft. 


No. 


Unit. 


Description. 


Rate. 


Sebeme  No.  3. 

were  driven  to  a  set  of  I  in.  per  five  blows,  with  a  20  cwt 
monkey  and  a  drop  of  6  fr.  The  whole  of  the  timber  used 
was  coated  with  two  coats  of  godalite. 

I roMVorL— AW  the  rolled  joists  used  were  of  27  tons  to 
30  tons  steel,  and  coated  with  two  coats  of  best  red  lead 
paint,  and  a  final  coat  after  completion. 

Concrete.— The  concrete  used  in  each  case  was  of  5  to  1 
Portland  cement  and  fine  sharp  ballast,  and  small  trick 
rubbish,  and  was  put  in  with  shuttering  held  up  underneath 
the  girders,  which  were  struck  at  seven  days  in  order  to 
reduce  tlie  number  of  centres  required,  but  was  not  touched 


42-25 
28 

20-2.3 
1 

4-  5 
2 

14 
2-53 

5-  6 
14 

•05 
"27 
■133 
■22 
•38 
15^5 
32^75 

273 


cu.  ft. 
cu.  ft. 
cu.  ft. 
hole,  2  cu.  ft. 
cu.  ft. 
cu.  ft. 
lineal  ft. 
tons 

lineal  ft. 
tons 
tons 
tons 
tons 

cu.  yds. 


4s. 
3s.  6d. 
3s.  6d. 
5s.  6d. 
3s.  6d. 

33. 


Pitehpine  piles  (36'  0"  by  13"  by  13" . 
Walings,  2  (14'  0"  by  12"  by  12")    . . . 

Ties,  2  (iO'  0"  by  l'^"  by  6")   

In  brickwork  for  walings  

Fenders  (3'  0"  by  12"  by  0")  

Chocks  (2'  0"  by  12"  by  12")  

Compound  girder,  1  cwt.  per  foot   £11 

4fi  lbs.  (2^2'  0"  by  14"  by  6")   

Lewis  bolts  (one  per  joist)   

Roman  granite  coping  (S'O"  by  3'0"  by  I'o ') 

Bolts,  nuts,  and  straps  

Cast-iron  bedplate,  5^61b.      9  '  by  V  0") 

Cast-iron  crane  rail  

Steel railandangleeheeks,2(4"by2V  by|')  £7  15s. 

Wrought  steel  coping  plates,  1  (4'  by  5'  by  i") 
Concrete  (2'i'  C"  by  U'  0"  by  1'  4")  


£11 
7s.  6d. 

7.S. 

£16 

£6 
£7  10s 


£11 
13s. 


yds.  super.  Asphalte,  1  in.  thick  (21'  0"  by  14'  0')  .. .. 
ft.  super.     Total  cost  of  one  bay  


7s.  3d. 


£  a.  d. 

8  9  0 

4  IS  0 

3  11  0 

0  5  6 
0  15  9 
0    6  0 

9  16  0 
27  16  7 

2    2  0 

4  18  0 

0  16  0 

1  12  6 

10  0 
1  14  0 
•)   5  0 

IC    1  6 

11  9  3 

93  16  1 


Scheme  No.  2. 

Pitrhpinr  Piles:  13  in.  by  13  in.  square,  two  rows  13  «*•  ^  , 

11  ft.  6  in.  centres  transverse,  and  10  ft.  centres  longitudmal  and 

LoncjitildinaToirder  :  Centre  18  in.  by  6  in.  by  50  lb.  per  foot. 

Outer  Girder  :  12  in  by  6  in.  by  50  lb.  per  foot. 

Cross  Joists  :  8  bv  4  by  25  lb.,  27  ft.  long,  2-4  centres. 

Cross  Wuli„;/s:  (.Timber)  12  in.  by  12  in.  by  2/  ft.  long. 

Lont/itudinal  Walinrjs:  12in.  byl2m. 

Elm  Sheeting  in  front  :  9  in.  by  4  in.  by  12  it.  long. 

Total  Cost  per  bay  of  12  ft.,  £72. 
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SCHEME  No.  2.— Cost  of  One  Bay  of  10ft. 


No. 


280 


Unit. 


40 

cu.  ft. 

20 

cu.  ft. 

27 

cu.  ft. 

1 

hole 

1 

square 

10 

cwt 

22 

cwt 

10 

cwt 

5 

cwt 

•05 

tons 

10 

cu.  yds. 

30 

sq.  yds. 

Description. 


sq.  ft. 


Pitchpine  piles  (40'  0"  by  13"  by  13"). . . 
Longitudinal  walings,  2  (10'  by  12"  by  12") 

Cross  walings  (27'  0"  by  12"  by  6")  

Quay  wall,  25  cubic  feet  and  filling  

3  ia.  elm  sheeting   

Longitudinal  girder  ( 18'6"  by  1 2"  by  6)by (50) 
Rolled  joist  (4  per  bay)  (8"  by  4 "  by  27')  . 

Crane  rail  and  channel,  2  (10'  0")   

Coping  plates  (6"  by  6  by  i")  

Bolts,  mits,  straps  

Concrete,  per  bay  of  10  ft.  (5  to  1)  

Asphalting,  1"  thick  (28'  0"  by  10'  0")  . . . 


Add  10  per  cent  for  contingencies. 
Total  estimate  for  one  bay  (10'  0") . 


Rate. 


4s. 
4s. 
3s.  6d. 

£5 
£11 
£11 

£8 
14s. 
£1(3 
13s. 


£  s.  d. 

8    0  0 

4    0  0 

4  H  6 
0  10  0 

5  0  0 

5  10  0 
12    2  0 

4    0  0 

3  10  0 

0  16  0 

6  10  0 
10  10  0 


65  6  6 
6  10  8 


71  17  2 


ScHF,ME  No.  .3  (Timber.) 

Pitchpine  Piles  :   (two  rows)  15  ft.  centres  transverse,  and  8  ft.  longitu- 
dinal, 13  ft.  by  13  in.  by  29  ft.  outer  row,  and  27  ft.  inside  row. 
Cross  Walings  :  (2)  12  in.  by  6  in.  by  32  ft.  long. 
Longitudinal  Walings :  12  iu.  by  6  ft.  on  each  row  of  piles. 
Longitudinal  Joists  :  11  in.  by  Sin.  by  2  ft.  centres. 
Elm  Becking  :  9  ft.  by  3  in. 
Sheeting  Piles  :  9  in.  by  4  in.  by  9  ft.  long. 

Concrete  Bearer :  7  to  1  Portland  cement  concrete,  2  ft,  6  in.  by  2  ft. 
Total  Cost  per  bay  of  80  ft.  £51. 

SCHEME  No.  3.— Cost  of  an  8  ft.  Bay. 


No. 

Unit. 

Description. 

Rate. 

£ 

s. 

d. 

38 

c\i.  ft. 

Pitchpine  piles  (38'  0"  by  13"  by  13")   

4s. 

12 

0 

32 

cu.  ft.  • 

4s. 

6 

8 

0 

18 

cu.  ft. 

Diagoral  walings  (IS'  0"  by  12"  by  6")  

3s.  6d. 

3 

8 

0 

8 

cu.  ft. 

3s.  6d. 

1 

8 

0 

43 

cu.  ft. 

Joists,  16  (8' 0"  by  11"  by  4")   

3s.  6d. 

7 

14 

0 

19 

cu.  ft. 

Sheeting  piles  (9'  0"  by  9"  by  3")   

4  s. 

3 

11 

0 

2 

cu.  ft. 

14s. 

1 

8 

0 

4i 

cu.  ft. 

Timber  sleeper  on  concrete  

3s,  6d. 

0 

14 

9 

ii 

cu.  ft. 

Rubbing  piece  (9'  0"  by  12"  by  6")  

3s.  6d. 

0 

15 

9 

23 

squares 

£2  10s, 

6 

16 

0 

0-4 

tons 

Nuts,  bolts,  straps   

£16 

0 

15 

0 

40 

11 

6 

4 

1 

2 

230 

sq.  ft. 

Total  cost  of  one  bay  of  8'  0"  

3s.  2d. 

44 

12 

8 

Electric  Lighting  in  Marylebone. — The  London  County 
Council  have  sanctioned  the  borrowing-  for  42  years  by  the 
Marylebone  Borough  Council  of  ^£340,405  for  electric  lighting 
works,  subject  to  the  latter  body's  providing  out  of  a  sinking 
fund,  or  from  maintenance  account,  for  all  renewals  and  replace- 
ments during  the  currency  of  the  loan  of  plant,  machinery,  and 
works.  This  loan  is  required  by  the  borough  council  for  the 
provision  of  a  generating  station  within  the  borough.  The 
county  council  have  also  sanctioned  a  loan  for  38  years  of 
.f48,545„  the  estimated  cost  of  bringing  existing  j^Iant  into 
working  order,  and  a  loan  for  ten  years  of  .£44,850,  for  meters 
or  alterations  to  existing  meters  consiequent  on  change  of  pres- 
sure. All  these  loans  are,  of  course,  in  addition  to  the  loan  of 
.£1,212,000  already  incurred  to  pay  the  Metropolitan  Electric 
Supply  Company  for  their  Marylebone  property  and  goodwill 
under  arbitration  award. 


FLOW  OF  AIR,  STEAM,  AND  GAS  IN  PIPES. 

By  Newton  WRitiiiT. 
The  following  are  all  derived  from  the  well-known  formula : 


h  =  f 


(J  m 


where 


h  = 

V  = 
I  = 

9  = 
m  = 


loss  of  head  in  feet  of  fluid  under  the  pressure  iu 
pipe. 

initial  velocity  of  flow,  feet  per  second, 
length  of  pipe,  feet, 
gravity  -  3 2 '2  ft. 

hydraulic  mean  radius  of  pipe,  feet 
=  diameter  iu  feet  x  |. 
/  =  coefficient  of  friction. 

As  the  loss  of  pressure  corresponding  to  k  depends  on  the 
init'al  pressure,  it  follows  that  the  loss  of  pressure  is  always 
a  percentage  of  the  initial  pressure — unlike  it  is  with  water. 

3-6\* 


f  is  in  following  taken  as  '0027  (  1  + 


d  =  diameter  of  pipe,  inches. 

c  =  cubic  feet  of  the  fluid  to  1  lb.  at  atmospheric  pressure. 
P  =  initial  pressure,  lbs.  per  square  inch,  absolute. 
])  =  terminal  pressure,  lbs.  per  square  inch,  absolute. 


^,  _  P  ^1      -7^050000  / 


.3^6  > 

d 


'c  1050000  (1  -  I)  d  ' 


J 


By  combining  c  with  the  number  1,050,000,  a  constant 
may  be  obtained  for  any  fluid. 


d 


1  + 


3;6 

IT 


I  is  placed  outside  the  brackets  so  as  to  avoid  the  use  of 
inconveniently  large  numbers. 

k  =  3,750  for  air  \ 

5,700  for  average  coal  gas  (sp.  gr.  -45)  (  at 
3,960  for  Dowson  gas  (sp.  gr.  -90)        l"60  deg.  Fab. 
4,100  for  Mond  gas  (sp.  gr.  '82)  ) 
5,400  for  steam  at  30  lb.  per  square  inch,  absolute. 
5,550  for  steiwn  at  90  lb.  per  scpiare  inch,  absolute. 
5,740  for  steam  at  300  lb.  per  square  inch,  absolute. 

The  constant  for  steam  Viiries  with  che  pressure,  as  the 
specific  gravity  is  not  in  exact  proportion  to  tiie  pressure. 

If  the  pine  slopes,  a  correction  must  be  made  to  the  initial 
pressure  in  the  case  of  gas. 

For  P  in  above  formula  substitute, 

if  pipe  rises  in  direction  of  flow,  P  (1  +  w  h) ; 
if  pipe  falls  in  direction  of  flow,  P  (1  —  w  h). 

h  =  rise  or  fall,  feet. 

tv  =  '0003  for  coal  gas, 

■000054  for  Dowson  gas, 
•0001  for  Mond  gas. 

With  a,ir  or  steam  the  correction  necessary  for  any 
ordinary  rise  or  fall  is  so  trifling  that  it  may  be  neglected. 

If  the  pressures  are  given  in  inches  of  water,  as  is  usual 
with  gas. 

Hi  =  initial  ])ressiire  in  inches  of  water, 
U.,  =  terminal  pressure  in  inches  of  water; 

*  Uuwin,  Proceedings  Inst.  C.E.,  Ixiii.,  p.  29. 
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and  if  the  pressure  is  very  slight, 

=  198  for  coal  gas, 
137  for  Dowsoii  gas, 
144  for  Mond  gas. 

If  the  pipe  slopes,  tor  H,  substitute, 

if  rise  is  in  direction  of  flow,  Hi  +  u\  h  ; 
if  fall  is  in  direction  of  flow,  Ho  -  h. 

Wi  =  "0087  for  coal  gas, 

•0016  for  Dowson  gas, 
•0029  for  Mond  gas. 

The  velocity  of  flow  increases  as  pressure  falls  : 

p 

Terminal  velocity  =  i<  — 

P    o  .  -, 

Discharge  in  cubic  feet  per  minute  =  "  -  f^' 

With  air  or  steam  the  percent-age  loss  of  power  due  to  fall 
of  pressure  is  not  as  much  as  the  percentage  loss  of  pressure, 
but  is  practically  the  same  if  the  fall  of  pressure  is  small. 


BOILER-HOUSE  APPLIANCES  AND  IMPROVED 
METHODS  OF  FIRING.* 

By  Henry  Jackson. 
BoiLEK-HOUsE  appliances  means,  in  a  general  way,  any  juethod 
or  apparatus  used  to  generate  steam  in  the  most  economical 
manner.  To  accomplish  this  the  different  apparatus  must  all 
suit  the  coaditions  under  which  they  are  to  be  used.  The 
different  appliancee  on  the  market  to-day  are  numerous,  and 
so  well  known  that  it  will  be  necessary  to  mention  them  in 
a  general  way  only. 

The  first  is  the  mechanical  stoker.  A  great  many  different 
styles  of  patent  furnaces,  grates,  and  machines  are  eometimes 
called  stokers,  but  when  the  word  stoker  is  mentioned  it  brings 
to  mind  a  machine  with  a  hopper  on  the  boiler  front  with  a 
capacity  of  several  bushels,  the  coal  being  fed  from  the  hopper 
into  the  furnace  in  a  number  of  different  ways.  One  is  the 
underfeed  stoker,  used  in  connection  with  forced  draught,  in 
which  the  coal  is  taken  from  the  hopper  and  forced  back  under 
the  grate  throughout  the  length  of  the  furnace.  As  the  coal 
approaches  the  fire  the  gas  is  baked  out  and  mixes  with 
the  air,  which  is  forced  through  the  bed  of  coal.  The  gas  and 
air  must  pass  through  a  bed  of  hot  coale  before  escaping,  and 
in  this  way  complete  combustion  is  supposed  to  be  obtained. 

Others  have  the  grate  f^et  on  an  angle  with  the  hopper. 
The  bottom  of  the  hopper  slides  back  and  forth,  and  forces  the 
coal  on  to  the  grate.  The  grate  bars  have  a  slight  rocking 
movement,  which  works  the  burning  coal  down  the  full  length 
of  the  grate.  This  style  of  stoker,  although  designed  to  bum 
slack  coal,  will  burn  lump  coal  as  well, -but  my  experience  is 
that  when  lump  coal  is  used  the  cost  of  repairs  to  the  grate 
bars  is  very  much  higher  than  when  slack  is  burned. 

Another  style  is  the  travelling  grate  stoker.  The  main 
feature  to  recommend  this  stoker  is  that  the  ash  is  continually 
being  dumped  over  the  end  of  the  grate,  and  the  air  passages 
do  not  become  clogged  with  clinker.  Clinker  does  form,  how- 
ever, along  the  side  walls  and  bridge  wall,  and  sometimes  causes 
serious  trouble.  There  have  been  furnaces  constructed  in  which 
the  coal  is  reduced  to  a  powder,  and  forced  into  the  furnace 
by  means  of  an  air  blast.  Then  there  is  the  down-draught 
furnace,  and  a  number  of  other  kinds  well  known  to  those 
interested. 

The  claims  made  by  the  manufacturers  in  favour  of  these 
different  appliances  are :  Complete  combustion  and  prevention 
of  smoke,  higher  evaporation  per  pound  of  coal,  cheap  labour 
can  be  substituted  for  higher-paid  firemen,  the  attention 
reduced  to  merely  general  supervision.  The  makers  of  all  of 
the  different  appliances  can  refer  to  a  number  of  installations 
where  they  have  been  very  successful,  and  we  can  find  instances 
where  the.  same  appliances  have  not  given  satisfaction,  due, 
no  doubt,  to  the  conditions  under  which  they  are  operated, 
and  to  the  increased  first  cost  of  the  installation  and  of  main- 
tenance over  the  flat  grate. 

The  question  arises,  where  can  stokers  be  installed  in  order 
to  .insure  financial  success    as  well  as  success  mechanically  ? 

*  A  paper  read  before  the  Ohio  Society  of  Mechanical,  Electrical,  and  Steam 
Eiigii  eere. 


In  a  boiler  plant  of  sufficient  size  to  warrant  the  installa.tion 
of  coal  and  ash  handling  machinery  in  connection  with  stokers, 
it  is  only  a  question  of  which  stoker  is  l>est  suited  to  the  work, 
and  in  very  small  plants  where  there  is  one  boiler  and  one  small 
engine,  and  one  man  in  charge  of  both,  no  doubt  the  stoker 
has  little  advantage;  but  in  boiler  plants  of  medium  size,  or 
for  comparison  we  will  say  plants  of  from  two  to  six  boilers, 
where  the  coal  has  to  be  shovelled  from  tlic  floor,  the  question 
will  bear  some  figuring. 

One  man  will  fire,  in  an  open  fire,  about  400  bushels  ot  coal 
Oil  a  turn  of  12  hours,  and  clean  his  own  tires,  or  in  other 
words,  he  will  easily  fire  two  boilers,  and  in  plants  where  the 
load  requires  extra  boilers  for  a  few  hours,  two  men  v. ill  fire 
five  boilers.  In  a  plant  of  this  size  it  is  hard  to  see  where  &ny 
labour  is  to  be  saved.  A  good  fireman,  with  a  properly  con- 
structed furnace,  will  approach  very  closely  the  best  stoker 
practice  in  consumjotion  of  coal.  In  my  estimation,  in  plants 
where  the  conditions  are  as  stated,  or  where  the  installation 
of  stokers  will  not  dispense  entirely  with  one  man  to  every 
four  stokei-s,  the  installation  will  not  jiay.  Experience  has 
taught  that  it  takes  as  good  grade  of  labour  to  get  the  lest 
results  from  a  stoker-fired  j'uriuice  as  it  docs  from  a  hand-fired 
one. 

In  looking  over  reports  of  tests  made  with  dLfferent  jnakes 
of  stoker's  the  fact  is  apparent  that  stokers,  to  be.  economical, 
niust  be  run  to  their  full  capacity,  and  some  reports  tend  to 
show  only  how  much  a  boiler  can  be  forced  beyond  its  capacity. 
From  the  same  reports  we  find  that  the  best  results  were 
obtained  where  the  draught  pressure  over  the  fire  was  0'5in. 
and  over,  and  the  load  suificient  to  jjermit  the  boiler  to  be  run 
fully  loaded  throughout  the  test.  But  I  have  not  been  unable 
to  find  any  comparison  between  the  stoker  and  flat  grate 
furnace  where  the  draught  pressure  over  tlie  fire  was  below 
0'5  in.,  or  where  one  or  more  boilers  had  to  be  kept  under  fire 
for  several  hours  out  of  the  24  for  emergency,  when  the  remain- 
ing boilers  could  be  made  to  do  the  work. 

While  the  flat  grate  cannot  be  made  to  burn  as  much  coal 
per  square  foot  of  grate  as  a  stoker  under  extreme  conditions, 
it  will  burn  the  same  amount  of  coal  with  a  much  lower  draught 
pressure,  and  can  be  run  light  with  higher  economy  than  a 
stoker  can. 

I  wish  to  describe  a  system  that  is  giving  entire  satisfaction 
where  a  stoker  system  failed.  The  coal  had  to  be  shovelled 
from  the  floor  to  the  stokers,  and  the  ash  taken  out  by  hand, 
the  same  as  it  is  now.  The  system  consists  of  a  shaking  grate 
in  two  sets  under  each  272  liorse  power  boiler,  and  each  furnace 
is  equipped  with  Argand  blowers  operated  aut(miatically. 

As  the  pressure  rises  above  a  given  jjoint,  the  dampers  close 
and  the  blowers  are  cut  down,  and  if  the  pressure  rises  to  near 
the  iblowing-off  point,  the  blowers  are  shut  off  entirely,  and 
the  dampers  closed  as  much  as  possible  without  smoking  the 
boiler  room.  The  highest  natural  draught  that  can  be  obtained 
on  these  boilers  is  0'3  in.  over  the  fire  on  the  boiler  nearest 
the  stack,  and  0'2  in.  over  the  fire  on  the  last  boiler,  with  two 
boilers  between.  The  engine  load  is  principally  street  car 
load,  and  is  never  less  than  400  horse  power,  varying  from  400 
to  700  horse  power  from  midnight. to  noon,  and  from  600  to 
1,300  horse  jDower  from  noon  to  midnight.  Two  boilers  are 
run  on  light  loads,  three  during  the  heavy  load,  and  four  for 
a  few  hours  during  extreme  loads.  A  common  grade  of  Ohio 
slack  coal  is  burned,  and  a  number  of  tests  proved  that  it 
did  not  pay  to  use  the  same  coal  of  run-of-mine  grade  at  an 
additional  cost  of  25  cents  per  ton.  The  grates  have  been  in 
constant  u&e  for  more  than  one  year,  and  the  total  cost  of 
n.aintenance  to  grates  alone  has  been  for  new  bars,  and  25 
cents  for  one  lever  that  was  broken.  The  only  trouble 
exjjerienced  is  common  to  other  furnaces,  namely,  the 
side  walls  and  centre  wall  below  the  arches  giving  out.  They 
were  originally  built  with  a  4  in.  face  of  Benzette  firebrick, 
with  a  second  grade  backing.  When  the  faoebricks  burn  thin 
they  bulge  out,  and  the  second  grade  melt  and  run  down  on 
the  grade. 

The  last  furnace  put  in  is  built  of  special  blocks  of  the 
same  grade  of  material  for  side  walls  and  arches.  The  side 
wall  blocks  are  13  in.  long,  9  in.  wide,  and  Sin.  thick.  The 
ceiitre  wall  blocks  are  18  in.  long,  13  in.  wide,  the  full  thickness 
of  the  wall,  and  Sin.  thick.  Tlie  arch  tiles  aie  13  in.  long,  9  in. 
wide,  and  aie  made  wedge  shape  to  conform  to  the  arch.  The 
fire  wall  and  the  outside  wall  of  the  boiler  are  not  tied  together 
for  at  least  1ft.  above  the  arch.  The  material  for  the  furnace 
cost  about  17  dollars  more  than  the  material  for  a  furnace  of 
the  same  size  built  of  regular  size  firebrick,  but  the  cost  for 
labour  in  setting  it  was  less,  so  that  the  cost  of  the  furnace 
complete  was  about  8  dollars  more  than  the  common  brick 
furnace.  The  furnace  has  not  been  renewed  as  yet,  but  judg- 
ing from  the  condition  of  it  and  a  regular  brick  furnace  of  the 
same  size  and  age,  and  woi'king  under  the  sam4  conditions,  it 
will  last  much  longer,  and,  no  doubt,  will  be  much  cheaper. 
The  same  grade  of  fire  clay  is  used  for  joints  as  that  of  which 
the  blocks  were  made.  The  clay  was  mixed  thin,  and  each  block 
dipped  and  rubbed  down  to  a  solid  bed,  so  as  to  leave  the  least 
possible  room  for  shrinkage. 
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MECHANICAL   DRAUGHT   FOR  BOILERS.* 


By  way  of  introduction  to  the  subject  of  producing  boiler 
draught  by  mechanical  means,  a  few  remarks  on  the  com- 
bustion of  fuel  may  not  be  out  of  place. 

Carbon  is,  of  course,  the  principal  ingredient  in  any 
fuel  we  desire  to  use  for  steam-raising  purposes,  and  it  is 
because  carbon  is  such  a  large  constituent  of  coal  that  this 
material  is  used  almost  exclusively  for  this  purpose. 

Without  going  in  detail  into  the  chemical  processes  of 
combustion,  it  is  perliaps  sufficient  to  say  that  the  three 
elements  it  is  desired  to  combine  are  carbon,  hydrogen, 
and  oxygen. 

An  evidence  that  combustion  is  complete  is  when  it  is 
found  that  the  carbon  leaves  the  hydrogen  with  which  it 
has  been  associated,  and  unites  with  the  oxygen  to  form 
cf.rbonic  acid.  The  liberated  hydrogen  also  unites  with 
the  oxygen,  and  forms  water ;  this  is  usually  maintained 
in  its  gaseous  condition. 

If  upon  dissociation,  a  portion  of  the  carbon  wliich  is 
liberated  in  incandescent  particles  does  not  immediately 


bustion,  due  to  causes  which  it  is  unnecessary  to  enter 
into  here,  and  it  is  customary  to  provide  for  double  this 
quantity,  or  241b.  of  air  per  lb.  of  fuel  where  natural 
draught  is  to  be  used  with  hand  firing. 

With  mechanical  draught,  however,  this  excess  of  air 
over  the  chemical  require! rient  is  much  reduced,  becoming 
about  18  lb.  of  air  per  11).  of  coal. 

An  insufficient  supply  of  air  causes  imperfect  combus- 
tion of  the  fuel,  indicated  by  the  production  of  smoke. 
An  excess  of  air  causes  waste  of  heat.  The  maximum 
efficiency  is  therefoi'e  to  be  secured  between  these  two 
extremes. 

Natural  draught  is  that  produced  by  a  chimney.  The 
only  openings  to  a  chimney  should  be  at  either  end  of  it ; 
the  top  allowing  the  hot  gases  to  escape,  and  the  bottom, 
represented  by  the  boiler,  allowing  the  cold  atmosphere 
to  flow  in. 

Under  these  conditions  the  inflow  would  continue  till 
the  internal  walls  of  the  chinmey  fell  to  the  temperature 
of  the  external,  when  the  flow  would  cease,  and  commence 
flowing  upwards  or  downwards  as  the  tenqDerature  rose  or 


Fig.  1. 


meet  with  its  complement  of  oxygen,  it  is  liable  to  become 
cooled  to  such  an  extent  by  the  surrounding  gases  that 
when  it  reaches  an  abundance  of  oxygen,  its  temperature 
will  be  too  low  to  permit  of  chemical  union.  It  will, 
tiierefore,  pass  off  as  unconsumed  and  visible  carbon  in 
the  form  of  smoke. 

For  the  complete  combustion  of  one  pound  of  carbon 
there  are  required  2^/3  lb.  of  oxygen.  Air  consists  by 
weight  of  0'2.36  parts  oxygen,  therefore  the  amount  of  air 
required  for  the  combustion  of  one  pound  of  carbon  must 
be  ir.Slb. 

It  is,  however,  umiecessary  for  practical  purposes  to 
estimate  to  a  nicety  the  weight  of  air  necessary  for  the 
c<jmbustion  of  fuel,  for  the  variableness  in  the  combustion 
renders  all  ordinaiy  calculations  approximate  only.  It  is, 
therefore,  the  common  practice  to  estimate  the  amount 
chemically  required  for  coal  at  121b.,  or,  say,  150  cubic 
feet  per  lb.  of  fuel. 

It  is  found  in  practice  that  the  chemical  requirement  is 
very  much  below  that  actually  needed  for  complete  com- 

"  Abstract  of  paper  read  by  Mr.  W.  Yates,  at  Liverpool,  on  July  21st,  1904, 
before  the  Institution  of  Heating  and  Ventilating  Engineers. 


fell.  This  explains  the  bad  effect  on  draught  of  a  leaky 
chimney. 

This  leakage  of  air  through  a  chimney  or  boiler  setting 
has  a  very  serious  influence  on  the  draught,  and  is  often 
accountable  for  a  very  greatly  decreased  efficiency;  not 
only  is  this  the  case  with  faulty  brick  work,  but  it  takes 
place  where  the  mortar  joints  are  apparently  sound.  The 
effect  is,  of  course,  to  increase  the  volume  of  air  to  be 
handled  and  decrease  the  temperature,  resulting  in  a  reduc- 
tion of  the  draught  in  the  chimney.  Chemical  analysis 
of  the  gases  taken  from  the  back  of  a  boiler,  and  again  at 
the  base  of  the  chimney,  have  frequently  shown  a  great 
increase  of  free  oxygen  in  the  latter  position,  over  that 
found  in  the  former. 

If  the  tenqjerature  of  the  chimney  falls  below  that  of 
the  atmosphere  there  is  a  down  draught,  a  good  example 
of  which  is  a  fire  being  lighted  in  a  damp  or  cold  room  in  a 
house. 

Draught  then  is  caused  hj  the  superior  weight  of  a 
column  of  cold  air  over  the  weight  of  a  similar  column  of 
equal  height  of  the  hot  air  enclosed  in  the  chimney,  thus 
the  inflowing  air  js  heated  and  the  chimney  kejit  warm 
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by  arranging  that  all  inflowing  air  must  pass  through  tlie 
furnace,  and  so  cause  the  combustion  of  coal  or  other  fuel, 
producing  enough  heat  to  use  most  of  it  to  raise  steam,  and 
leaving  enough  to  produce  the  requisite  draught. 


FOUNDATION  r*  T 
PiO.  2. 

A  chimney  with  natural  draught  will  have  a  draught 
dependent  upon  its  height,  the  power  of  which  will  not 
vary,  except  upon  the  rise  or  fall  of  the  internal  tempera- 
ture. It  has,  therefore,  no  sucking  power;  in  fact,  the 
term  suction  in  tliis  connection  is  a  fallacy.    Tlie  chimney 


20  lb.  of  coal  per  square  foot  of  grate  area  per  hour  under 
normal  conditions,  but  in  wet  or  foggy  weather  it  will  be 
very  much  less  than  this,  as  the  wet  air  is  lighter  than  the 
dry,  and  thus  produces  less  pressure  at  the  furnace  (the 
weight  of  water  vapour  is  about  half  that  of  air). 

A  fair  average  of  temperature  in  the  furnace  is  2,400  deg. 
Fall.,  and  that  of  the  escaping  gases  at  the  chimney,  with- 
out economisers,  600  deg.  Fah.  This  means  that  one 
quarter  of  the  total  heat  generated  is  sent  up  the  chimney 
to  waste.  Thus,  on  a  2,000  horse  power  plant,  almost  500 
horse  power  is  going  up  the  chimney  per  hour,  and  the 
coal  bill  necessary  to  sustain  this  will  come  to  a  big  figure 
in  the  year. 

Suppose  we  could  reduce  the  amount  of  air  accompany- 
ing each  pound  of  coal  from,  say,  24:1b.  to  121b.  (the 
chemical  requirement),  and  the  temperature  kept  the  same, 
then  we  would  only  send  one-eighth  of  the  total  power  up 
the  chimney,  and  save  one-eighth  of  the  coal  bill  at  the 
same  time.  The  temperature  in  the  furnace  would  then 
be  greater ;  the  heat  generated  greater,  and,  of  course,  the 
temperature  of  the  gases  at  chimney  less. 

The  effect  of  the  draught  and  the  air  supply  to  boilers 
having  been  demonstrated  to  be  of  such  importance,  we 
are  brought  now  to  the  consideration  of  the  best  means 
of  pioducing  the  requisite  draught,  and  it  is  not  only  the 
author's  contention,  but  it  has  become  a  well  ascertained 
fact  that  it  is  cheaper  and  better  in  every  way  to  provide 
the  necessary  supply  of  air  for  burning  fuel  in  steam 
boilers  by  mechanical  means,  and  to  take  as  much  heat 
out  of  the  hot  gases  after  they  have  ceased  to  be  in  con- 
tact with  the  boiler  itself  before  they  are  turned  out  into 
the  atmosphere,  than  to  do  it  in  the  older  way  by  utilising 
a  portion  of  the  heat  generated  to  create  the  necessarj'' 
su))ly  of  air. 

This  is  the  primary  reason  for  using  a  mechanical  means 
oi  moving  the  air.    The  heat  previously  necessary  to  create 
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acts  because  the  external  air  is  heavier  than  the  internal, 
and  thus  presses  into  the  chimney  by  the  only  available 
opening,  viz.,  that  at  the  bottom,  the  furnace  front. 

The  pressure  or  intensity  of  the  draught  fixes  the  amount 
of  fuel  it  is  possible  to  burn  on  a  given  area  of  grate. 

It  therefore  becomes  necessary,  when  it  is  desired  to 
increase  the  steaming  capacity  of  a  boiler  by  increasing 
its  coal  consumption,  to  increase  the  intensity  of  tln\ 
di'aught,  and  the  only  way  in  chinniey  draught  is  to  increase 
the  temperature  of  the  gases  passing  up  it,  or  increase 
the  height  of  the  chimney.  The  first  method,  of  course, 
means  a  large  amount  of  waste,  and  is  a  very  uneconomical  ! 
arrangement ;  the  second  is  ex])ensive  and  unusual.  • 

A  chimney  stack  150  ft.  high  will  burn  from  151b.  to  | 


the  draught  by  means  of  a  chimney,  may  now  be  employed 
usefully  in  other  directions. 

There  are  several  forms  of  mechanical  draught,  and 
!  perhaps  the  first  step  in  that  direction  is  the  use  of  steam 
jets.  Tliese  are  certainly  the  niost  expensive  means  on  an 
ordinary  land  installation  of  Lancashire,  Cornish,  or  water- 
tube  boilers.  They  may  be  applied  at  the  fire,  or  in  the 
chimney,  as  in  the  case  of  a  locomotive  boiler.  In  the 
latter  case  the  exhaust  steam  from  the  engine  is  used, 
and  excellent  results  are  obtained. 

Fan  draught  may  be  divided  into  two  distinct  classes, 
viz.,  forced  and  induced.  Forced  draught  may  again  be 
sub-divided  into  two  methods,  viz.,  closed  stokehold,  and, 
second,  closed  ashpit. 
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The  fii'st,  or  closed  stokehold  method,  is  almost  exclu- 
sively used  for  ship  work.  Here  it  is  possible  to  entirely 
close  up  the  stokeliold  and  drive  air  by  means  of  a  fan 
into  it,  raising  the  pressure  as  shown  on.  au  ordinary  U 
tube  water  gauge,  to  about  2  in.  The  only  outlet  for  the 
air  is  through  the  furnaces,  and  where  this  method  can 
be  adopted  it  is  undoubtedly  the  best,  as  a  minimum  of 
fan  power  is  required,  due  to  cold  air  only  having  to  be 
handled.  (It  must  be  remembered  that  the  hot  gases 
leaving  a  boiler  are  practically  double  the  volume  of  the 
air  entering  the  furnaces,  due  to  expansion  from  rise  of 
temperature.)  The  air  passes  both  through  the  fire  from 
the  ashpit,  and  over  the  fire  through  the  fire  door,  the 
latter  assisting  largely  in  preventing  smoke. 

For  land  work  or  stationary  boilers,  however,  this 
method  can  scarcely  ever^be  adopted,  and  if  a  forced  draught 
system  is  desired,  the  closed  ashpit  must  be  resorted  to. 
Here,  again,  a  minimum  fan  power  is  required,  as  cold  air 
is  being  handled,  but  there  are  several  -disadvantages, 
which,  in  the  author's  opinion,  far  outweigh  any  saving 
which  might  be  effected  by  using  the  smaller  fan,  as  for 
instance  : 

1.  Initial  cost  of  furnace  fronts  is  very  high,  say,  £16 
per  furnace,  and  these  are  frequently  needing  repair. 

2.  Fires  do  not  burn  so  evenly. 

3.  The  air  supply  must  be  shut  off  before  the  fire  door 
is  opened,  or  the  stoker  would  run  grave  risk  of  being- 
burned  through  the  pressure  forcing  the  heat  and  flames 
outwards.  (Automatic  appliances  have  been  tried,  but 
are  not  always  a  success.) 

i.  The  pipes  conveying  the  air  to  the  furnaces  are  very 
much  in  the  way,  and  are  usually  very  unsightly. 

Bv  far  the  best  method  of  obtaining  draught  bv 
n.echanical  means  is  the  induced-draught  system,  wherein 
the  fan  is  placed  between  the  boilers  and  chimney,  or 
point  of  discharge  of  waste  products  into  atmosphere. 

By  such  an  arrangement  the  coal  consumption  may  be 
increased  from  the  15  to  20  lb.  per  square  foot  of  grate 
in  chimney  draught  to  30  to  40  lb.  per  foot  under  ordinary 
conditions,  and  beyond  this  amount  under  special  circmn- 
stances.  This  results  not  only  in  a  proportionate  increase 
of  steaming  capacity  in  the  boilers,  but  in  greater  efficiency 
of  combustion,  and  consequent  eco^nomy. 

Most  steam  boiler  plants  nowadays  are  provided  with 
economisers  of  the  Green's-Lowcock's  or  similar  type. 
Where  such  is  the  case,  an  opening  is  made  in  the  flue 
between  the  economisers  and  chiumey,  and  the  fan  inlet 
connected  thereto  by  a  short  brick  or  metal  flue.  Another 
opening  is  made  in  the  main  flue  at  a  point  nearer  the 
chimney,  or  into  the  chimney  itself,  and  this  opening  is 
connected  to  the  fan  outlet  in  the  same  way  as  to  the  inlet. 

Between  the  openings,  and  inside  the  main  flue  is  placed 
a  damper,  so  that  all  gases,  after  leaving  the  boilers, 
must  of  necessity  pass  through  the  fan  on  their  way  to  the 
chimney,  so  long*  as  the  aforementioned  daniper  is  closed. 
It  is  also  customary  to  place  dampers  botli  at  the  inlet  and 
outlet  of  the  fan,  so  that  by  manipulating  these  two  and 
the  one  in  the  main  flue  the  fan  may  be  cut  out,  and 
natural  draught  resorted  to  in  case  of  necessity. 

The  same  arrangement  applies  where  no  economisers  are 
installed,  and  in  such  cases  the  fan  handles  the  gases  at 
the  high  temperature  at  which  they  leave  the  boilers.  Of 
course  in  either  case  special  arrangements  must  be  made 
in  order  to  keep  the  bearings  cool,  either  by  water-jacketted 
bearings,  or  an  arrangement  of  air  cooling. 

Figs.  1,  2,  and  3  show  respectively  front  and  side  eleva- 
tions, plan,  and  general  ari'angement  of  a  cyclone  induced 
draught  plant,  such  as  descriljed  and  installed  by  the 
author's  firm  in  the  Manchester  district. 

This  is  a  small  installation  for  two  boilers  only,  as  will 
be  seen  from  the  general  arrangement,  fig.  4.  In  this 
arrangement  the  main  flue  was  tapped  and  a  connection 
made  to  the  fan  inlet;  the  fan  outlet  being  connected 
direct  to  the  chimney,  as  shown  clearly  in  fig.  1. 


Instead,  however,  of  putting  a  damper  in  tlic  main  flue, 
it  was  more  convenient  to  place  it  in  the  chinmcy,  as 
shown  in  fig.  1,  the  effect,  of  course,  being  the  same. 

The  fan  in  this  case  is  driven  by  a  direct  connected 
enclosed  type  steam  engine,  the  combination  running  at 
about  COO  R.P.M.  Tlie  plant  was  put  in  for  two  reasons. 
In  the  first  place  great  difficulty  was  experienced  in  keej)- 
ing  steam,  and  in  the  second  place  the  hard  firing  necessary 
in  the  effort  to  do  this,  naturally  resulted  in  volumes  of 
dense  smoke  being  emitted  from  the  chimney  stack,  for 
which  the  firm  were  prosecuted  more  than  once. 

The  fan  enables  steam  to  be  kept  with  ease,  and  has 
ei.tii-ely  cured  the  smoke  nuisance;  only  a  light  smoke 
can  be  seen  being  emitted  from  the  chimney. 

(To  ie  continued.) 


A    BONUS    SCHEME    FOR  STOKERS. 

Peecise  calculations  as  to  works  costs  for  generating 
steam  wliich  have  been  made  in  many  industrial  concerus^ 
and  particularly  in  electric-power  stations,  liave  served  the  useful 
purpose  of  setting  up  standards  of  the  cost  of  fuel  per  unit  of 
work  done,  and  an  eifort  is  being  systeniatised  in  order  that  in 
various  departments  of  industry  there  should  be  incentive  to 
economise.  If  a  manufacturer  can  save  203.  by  offering  a  bonus 
equal  to  2s.  to  his  stoker  permanent  gain  results,  and  at  the  same 
time  the  chances  are  that  the  smoke  nuisance  will  be  mitigated, 
for  too  often  is  it  the  case  that  the  emis.sion  of  dense  clouds  of 
smoke  is  due  to  excessive  or  careless  stoking.  The  bonus  is  an 
inducement  to  the  stoker  to  study  the  whole  question,  and  he 
ought  to  be  instriicted  in  the  recording  of  simple  results  and 
in  the  clo&3  observation  of  the  chimney.  In  some  cases  an 
arrangement  of  mirrors  is  provided  for  reflecting  through  holes 
in  tlic  roofs  or  walls  the  actual  state  of  the  gases  issuing  from, 
the  chimney,  and  stoking  can  be  regulated  accordingly.  In  some 
electric  stations  good  results  have  followed  the  introduction  of 
a  scheme  for  paying  a  bonus  to  the  firemen.  In  one  instance 
it  was  determined,  from  the  experience  of  preceding  years,  that 
the.  coal  consumption  in  winter  was  5'5  lb.  per  kilowatf-liour,  and 
in  summer  6  5  lb.,  and  it  was  decided  that  each  fireman  should 
get  a  bonus  of  Is.  per  week  for  each  tenth  of  a  pound  taken  off 
these  standard  results.  In  other  words,  for  the  normal  coal  con- 
sumption of  the  station,  the  owners  paid  a  bonus  of  about  16s., 
while  reducing  their  coal  bill  54s.  for  each  tenth  of  a  pound  saved 
per  kilowatt-hour  generated.  In  these  days  of  costly  fuel  much 
economy  might  result  from  a  wide  application  of  a  system 
where  the  bonus  goes  direct  to  the  one  by  whose  watchfulness 
the  economy  has  resulted. — Glasgow  Herald. 


TRADE  NOTES. 


Messrs.  James  Simpson  and  Company  Limited,  101, 
Grosvenor  Eoad,  London,  S.W.,  have  recently  issued  au 
exceedingly  well  got  up  pamphlet  descriptive  of  the  Coolgardie 
and  Kalgoorlie  water  supply  scheme  which  they  carried  out. 
There  are  some  two  dozen  full-plate  ilhistratious  of  the  work  in 
progress,  etc. 

Messes.  Mihrlees,  Watson,  and  Company  Limited, 
engineers  and  founders,  Scotland  Street,  Glasgow,  send  list  of 
their  "  Yaryan  "  water  distilling  apparatus.  Tliey  are  made  in 
all  sizes  up  to  350  tons  distiller  in  24  hours. 

Messrs.  Meldrum  Brothers  Limited,  of  Timperley,  near 
Manchester,  have  recently  secured  orders  for  a  refus3  destructor, 
to  be  erected  at  the  Twickenham  sewage  works,  the  power  to 
be  used  for  sewage  pumping,  and  for  a  low  grate  furnace  for 
the  Chester  Corporation  Baths. 

Messes.  Bryan,  Donkin,  and  Clench  Limited,  Lincoln 
Works,  Chesterfield,  have  issued  a  new  catalogue  of  valves. 
Their  gas  valves  above  5  in.  are  aJl  fitted  with  white  springs 
for  securing  tight  joints.  The  firm  make  a  specialty  in  this 
class  of  fitting. 

Messrs.  David  Bridge  and  Company,  engineers,  Castle- 
ton,  Manchester,  make  a  large  variety  in  sizes  and  shapes  of 
the  "Baker"  oil  separators.  The  firm  are  also  large  manu- 
facturers of  India-rubber,  balata,  and  gutta  percha  machinery, 
consisting  of  washing,  mixing,  and  spreading  machines,  besides 
dough  mills,  calenders,  and  other  accessories  for  the  preparation 
of  India-nibber  and   similar  materials. 

Messrs.  Mather  and  Platt's  Multipolar.  Dynamos. — 
Prospective  users  of  these  machines  should  not  fail  to  purchase 
a  copy  of  the  3rd  edition  of  this  pamphlet.  It  contains  a 
general  specification,  capacities,  speeds,  prices,  weights,  and 
dimensions. 
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NEW    "HIGH-CAPACITY"    ROLLING  STOCK 
ON    THE   GREAT   CENTRAL  RAILWAY. 

The  Introduction  of  J:()-ton  Wagons  for  Conveyance  of 

COAI. 

The  maiiageinent  of  the  Great  Central  Railway  Company, 
enterprising  as  they  have  proved  themselves  to  be  in 
several  other  directions,  were  also  amongst  the  first  of  the 
British  railway  officers  to  experiment  with  "  high- 
capacity  "  rolling  stock  for  the  working  of  freight  traffic, 
intmducing  some  time  ago  a  number  of  30-ton  all  steel 
l)ogie  wagons,  l)uilt  l)y  the  Birmingham  Railway  Carriage 
and  Wagon  Company,  of  Smethwick.  These  wagons  have 
the  following  leading  dhnensions :  Length  inside,  37  ft. 
1  If  in. ;  width  inside,  7  ft.  6f  in.  ;  depth  inside.  4  ft.  2  in. ; 
height  from  rail  level  to  top  of  side,  8  ft.  Tlie  wagons  are 
])uilt  with  steel  underframes  and  bodies  and  are  provided 
with  tliree  folding  doors  on  each  side.  The  bogies,  which 
are  of  tlie  diamond  frame  pattern,  liave  a  wheelbase  of  5  ft. 
C)  in.,  and  aie  placed  apart  at  a  distance  of  '11  ft.  from 


rail  level  to  top  of  side,  than  has  the  40-ton  truck  about  to 
l)e  introduced  on  the  Great  Central  Railway. 

The  Great  Central  Company's  40-ton  wagons  are  41  ft. 
2|  in.  in  length,  over  buffers ;  38  ft.  in  length,  over  head- 
stocks;  and  37  ft.  11|  in.  in  length,  inside  the  body.  The 
wagons  are  8  ft.  2  in.  in  widtli,  inside  the  body ;  8  ft.  3  in. 
in  width,  over  cantilevers,  and  have  a  depth  of  5  ft.,  with  a 
lieight  from  the  rail  level  to  top  of  side  of  8  ft.  8  in.  The 
wagons  ai'e  built  with  steel  frames  and  bodies  and  are  pro- 
vided with  three  folding  doors  on  each  side,  tliese  doors 
having  a  length  of  4  ft.,  and  a  depth  of  2  ft.  3J  in.  The 
underframes  are  of  the  Livesey  Gould  type,  consisting  of  a 
main  trussed  central  girder  which  carries  the  whole  of  the 
weight  concentrated  on  the  bogies,  the  sides  of  the  vehicles 
i)eiug  supported  from  same  by  means  of  cantilevers,  the 
ends  of  which  are  turned  upwards,  forming  the  side 
stanchions  of  the  body.  Tlie  chief  feature  of  the  con- 
struction of  this  underframe  is  lightness  combined  witli 
great  strength.  In  addition  to  an  either-side  hand  brake, 
the  40-ton  wagons  of  the  Great  Central  Company  are 
equipped  with  the  autonratic  vacuum  brake,  a  vacuum 
cylinder  lieing  provided  to  brake  tlie  wheels  of  eacli  liogie. 


centre  to  centre.    The  diameter  of  the  wheels  on  tread  is  • 
2  ft.  9  in.,  and  the  size  of  journals,  furnished  with  oil 
axle  l)Oxes,  is  10  in.  by  5  in.    In  addition  to  an  either-side  [ 
liand  lirake,  these  wagons  are  equipped  with  the  automatic  | 
vacuum  quick-acting  brake,  a  vacuum  cylinder  being  pro- 
vided to  brake  the  wheels  of  each  bogie.    In  addressing  the 
shareholders  of  the  Great  Central  Railway  Company,  at 
tlieir   half-yearly   meeting  held   in   February   last,  Sir 
Alexander  Henderson,  Bart.,  M.P.,  the  chairman  of  the 
directorate,  stated  that  the  results  derived  from  the  intro- 
duction of  these  30-ton  coal  wagons  were  considered  to  have 
been  so  satisfactory  that  they,  the  directors,  were  then  con- 
sidering the  question  of  ordering  some  40-ton  wagons, 
which  their  chief  mechanical  engineer  was  sanguine  of 
designing  with  the  same  "  tare "  as  the  30-tons  wagons. 

The  statement  made  by  Sir  Alexander  Henderson  was 
shortly  afterwards  followed  up  by  the  placing  of  a  contract 
with  the  Birmingham  Railway  Carriage  and  Wagon  Com- 
pany, of  Smethwick,  for  a  number  of  all  steel  bogie  wagons, 
eacli  of  a  carrying  capacity  of  40  tons,  and  which  are 
intended  for  the  conveyance  of  the  coal  required  by  the 
locomotive  department  of  the  Great  Central  Railway. 
These  wagons,  the  first  of  which  has  quite  recently  been 
completed  and  is  illustrated  herewith,  are,  in  point  of 
length  and  width,  the  largest  railway  wagons  in  Great 
Britain,  the  dimensions  exceeding  those  of  the  404on 
trucks  in  use  on  the  North-Eastern  and  Caledonian  Rail- 
ways, both  of  which  it  may  be  stated  are  fitted  with 
"  hoppers,"  and  consequently  have  a  greater  height  from 


The  l)uffers  have  been  specially  designed  to  suit  these 
heavy  vehicles,  and  have  a  reserved  stroke  encased  outside 
headstnek  to  prevent  damage  fro'in  rough  shunting.  The 
bogies  are  of  the  diamond  frame  pattern,  having  a  wheel- 
base  of  5  ft.  6  in.,  and  are  placed  apart  at  a  distance  of 
27  ft.  from  centre  to  centre,  thus  giving  a  total  wheelbase 
of  32  ft.  6  in.,  and  a  distance  of  7  ft.  If  in.  from  centre 
of  bogie  to  face  of  buffer.  The  diameter  of  wheels 
on  tread  is  2  ft.  9  in.,  and  the  size  of  journals,  which  are 
furnished  with  oil  axle  boxes  is  10  in.  by  5  in.  The  wagon.s 
have  a  "  tare  "  of  14  tons  19  cwts.  2  qrs.,  thus  giving  a  ratio 
of  "  tare  "  to  actual  gross  load  on  rails  of  27'2,39. 


Railway  Servants'  Hours  of  Labour. — Ther  report  by  tlie 
Board  of  Trade  rospectiug-  their  proceedings  under  the  Railway 
Regulation  Act,  1893  (Railway  Servants'  Hours  of  Labour), 
during  the  year  ended  July  27,  19i)4,  shows  that  only  11  cases  of 
complaints  of  long  hours  were  inquired  into  during  that  period, 
as  against  28  in  the  previous  year.  In  fact,  fewer  representation.? 
Tiave  been  received  than  in  any  previous  year  since  the  passing 
of  the  Act,  the  lowest  number  previously'  having  been  in  1901. 
More  than  half  of  the  complaints  (namely,  six),  concerned  signal- 
men, while  one  complaint  was  furnished  by  each  of  the  following 
classes,  namely  :  drivers  and  firemen,  staff  at  stations,  guards  and 
brakesmen  and  sliunters,  and  one  by  "  other  grades."  The  total 
number  of  cases  enquired  into  since  the  passing  of  the  Act  of  189.3 
has  been  719,  the  number  of  cases  affecting  each  class  including: 
signalmen  228,  drivers  and  firemen  126,  staff  at  stations  117, 
guards  and  brakesmen  136,  shunters  66,  platelayers  2,  wagon 
examiners  16,  gatekeepers  14,  and  other  grades  14.  It  should  be 
noted  that  there  have  been  no  complaints  from  platelavers  since 
1896, 
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CRANE   FITTED   WITH    HOOK  PROJECTING 
BEYOND  THE  RUNWAY. 

By  Dr.  Alfred  Gradenvvitz. 

In  many  ca.ses  it  is  desirable  that  a  crane,  in  addition  to 
serving  the  shop  wliere  it  is  installed,  should  project  into 
adjoining  shops,  working  jointly  with  other  cranes,  or 
serving  some  machines  installed  there.  Now  there  are  two 
means  of  solving  this  problem,  according  as  either  the  crab 
is  fitted  with  an  outrigger  rotating  below  the  track,  or 
else  an  outrigger  susceptible  of  longitudinal  displacements 
is  arranged  in  tlie  crane  bridge. 

The  following  is  a  description  of  a  similar  construction, 
which  is  one  of  a  large  number  of  rotary  travelling  cranes 
lately  built  hy  the  firm  of  Ludwig  Stuckenholz,  Wetter  a.d. 
Ruhr,  in  Germany.  The  plant  in  question  was  supplied  to  the 
Phonix  Limited  Company  in  Laar,  near  Ruhrort,  where  two 


The  rotary  part  rests  with  four  running  wheels,  designed 
as  plain  wheels  without  flanges,  on  the  slightly  rounded 
circular  rail,  while  six  horizontal  rollers  distributed  on  the 
turning  platform  provide  for  the  centreing  of  the  same. 
The  turning  motor  of  an  output  of  ^'G  H.P.  drives  by  means 
of  worm  geai'  and  spur  wheels  two  running  rollers  placed 
opposite  one  another.  Below  the  crane  l)ridge  the  rotary 
part  has  been  fitted  with  two  opposite  outriggers,  the 
longer  one  receiving  the  fixed  pulley  for  the  hook,  while 
on  the  back  outrigger,  in  addition  to  the  counterweight, 
there  has  been  placed  the  drive  for  the  lifting  mechanism. 
In  the  middle  is  located  the  driver's  stand,  so  as  to  allow' 
of  the  operator  inspecting  readily  any  part  of  his  working- 
field,  while  being  able  easily  to  reach  any  part. 

The  grooved  rope  drum  winding,  a  simple  layer  of  rope, 
is  driven  through  a  spur  wheel  gearing  from  the  17'5  H.P. 
lifting  motor.    The  outrigger  from  tlie  centre  of  the  turn- 


TRAVELLING  CRANE  FITTED  WITH  PROJECTING  HOOK. 


such  cranes  of  .3  tons  lifting  power  each  and  30  ft.  6  in. 
(span)  are  working  jointly  in  the  same  shop.  The  bridge 
was  designed  as  a  full-walled  boiler-plate  girder,  while  a 
cross  girder  has  been  arranged  to  augment  the  lateral 
stiffness. 

The  12  H.P.  crane  travelling  motor  is  arranged  in  the 
middle  of  the  bridge,  transmitting  the  movement  to  the 
crane  travelling  wheels  by  means  of  two  spur-wheel 
gearings.  On  the  crane  bridge  moves  the  crab,  fitted  with 
a  circular  rail  where  the  rotary  part  is  located.  In  many 
cases  tlie  crab  is  wholly  eliminated  in  cranes  of  tliis  kind, 
the  turning  platform  being  fitted  rigidly  to  the  frame; 
as,  however,  in  the  present  case,  the  rotary  part  had  to 
be  movable  also  in  a  longitudinal  direction,  the  crab 
carriage  was  inserted.  The  6  H.P.  crab  travelling  motor 
is  worked  by  means  of  a  worm  gearing,  located  in  oil  boxes, 
acting  through  spur  wheels  simultaneously  on  two  running 
wheels  connected  to  the  two  others  by  one  rod  each,  so  as 
to  warrant  a  starting  as  uniform  as  possible  of  all  four 
wheels. 


table  to  the  centre  of  the  hook  measures  22  ft.  4  in.,  so  that 
in  the  case  of  the  centre  of  the  crane  rail  being  49  yards 
distant  from  the  centre  of  the  beam  row,  while  the  running 
distance  is  166  yards,  the  hook  will  project  by  about 
16ft.  Sin.  into  the  neighbouring  shop. 

The  two  cranes  are  intended  for  conveying  the  blocks 
or  cut  ends  from  shears  installed  in  the  block  rolling  mill 
shop  on  one  hand  into  the  billet  rolling  mill  hall  situated 
on  one  side,  and,  on  the  other  hand,  to  a  lift  situated 
fartlier  back,  transporting  them  from  both  shops  to  the 
shears  or  to  a  transporting  band,  and  as  the  track  projects 
from  the  store  yard,  one  of  the  cranes  is  frequently  used 
also  for  loading  and  discharging  the  waggons. 

The  speeds  of  the  cranes  are  as  follows:  — 

Lifting    59  ft.  per  minute. 

Crane  travelling    262  ft.  „ 

Crab  travelling    115  ft.    ,,  ,, 

Turning    3  times  a  minute. 

The  current  used  is  190  volts  polyphase  cuirent,  with  94 
periods  per  second. 
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THE    DISPOSAL    OF    INSTITUTIONAL  AND 
TRADE  WASTE.* 

{Concluded  from  page  S23.) 

Fig.  1  illustrates  Meldrum's  patent  high  temperature  des- 
tructors as  erected  for  the  Metropolitan  Asylums  Board  at  the 
Park  Hospital,  Higher  Green,  London,  S.E.  Somewhat  similar 
destructors  have  been  supplied  to  the  same  board  for  the 
Northern,  Western,  and  Joyce  Green  Hospitals.  The  destructor 
illustrated  has  a  destroying  capacity  of  5  tons  per  day ;  this 
hospital  will  doubtless  be  well  known  as  the  largest  and  most 
modern  smallpox  hospital  iu  this  country. 

It  may  be  fairly  submitted  that  these  four  installations  are 
typical  of  the  best  modern  practice  in  institutional  refuse 
destructors.  Experience  has  shown  that  the  many  objections 
peculiar  to  the  early  destructors  have  been  entirely  overcome, 
and  I  am  able  to  state  as  the  result  of  my  own  experience  that 
not  only  are  these  destructors  eminently  satisfactory,  but  they 


suitable  for  isolation  hospital  use,  and  with  but  a  slight  modifi- 
cation would  be  perfectly  adapted  for  destroying  the  highly 
objectionable  waste  of  a  sanatorium  for  consumption,  without 
any  handling  whatever. 

The  small  destructor  illustrated  in  fig.  2  was  desigpied  for  a 
small  isolation  hospital  iu  the  London  district,  and  while 
embodying  the  special  features  of  the  modern  destructors  already 
described,  is  also  arranged  on  the  regenerative  principle,  highly 
heated  air  being  sujiplied  to  the  forced-draught  blower  for 
combustion.  This  small  destructor  has  a  normal  destroying 
capacity  of  cwt.  of  refuse  per  hour.  One  of  the  nKist  interesting 
developments  in  modern  destructor  practice  is  the  portable 
destructor,  illustrated  in  fig.  3.  My  only  reason  for  referring 
to  the  same  in  this  paper  is  because  such  a  destructor  meets 
a  long  felt  want.  For  military  purposes  it  is  especially  service- 
able; for  use  with  field  hospitals,  and  wherever  a  fixed 
destructor  is  not  practicable,  it  is  most  valuable. 

One  has  only  to  peruse  the  evidence  of  distinguished  medical 
men,  both  military  and  civilian,  in  the  report  of  the  Royal 
Commission  on  the  War  in  South  Africa,  to  be  convinced  that 


Via.  1. 


are  much  appreciated  by  the  medical  staff,  who,  having  had 
experience  both  of  the  old  and  the  new,  are  in  a  fair  position  to 
judge. 

Ihe  widesjiread  erection  of  isolation  hospitals,  and  sanatoria 
for  the  treatment  of  consumption,  involves  the  provision  of 
satisfactory  means  for  the  final  and  sanitary  disposal  of  the 
waste  there  produced,  which,  it  is  almost  unnecessary  to  add,  is 
of  a  very  dangerous  cliaracter.  The  comparatively  recent  case 
of  Chapman  v.  the  Gillingham  Urban  District  Council  should 
carry  its  lesson  to  every  local  authority.  That  the  dangerous 
waste  from  isolation  hospitals  should  be  disposed  of  as  produced 
in  a  final  manner  will  not  be  questioned.  If  it  is  destroyed  where 
and  as  produced,  the  end  is  known  and  all  risk  is  eliminated. 

It  is  now  possible  to  obtain  modern  high  temperature 
destructors  of  similar  design  to  those  already  described  and 
illustrated  in  very  small  sizes,  and  but  little  space  is  occupied. 
The  steel-cased  destructor  illustrated  in  fig.  2  is  made  in 
two  sizes,  vii!.,  of  a  destroying  cajiacity  of  \  cwt.  and  1  cwt.  per 
hour  respectively;   this  type  of  destructor  is  in  every  respect 

*  Paper  rea  1  before  the  Royal  Institute  of  Public  Health,  July,  1P04,  by  Mr.  W. 
F.  Goodrich,  Associate. 


portable  destructors  would  have  been  of  immense  value  during 
the  camjiaign.  The  portable  dcstriictor  illustrated  iu  fig.  3  is 
well  adapted  for  its  work,  and  is  very  compact;  it  has  a  destroying 
capacity  of  5  tons  per  day.  Forced  draught  is  provided  by  means 
of  two  steam  jet  blowers,  the  steam  for  whicli  is  supplied  by 
the  multitubular  boiler  which  is  combined  with  the  destructor. 
As  only  a  proportion  of  the  steam  generated  is  required  for  the 
forced-draught  blowers,  the  surplus  steam  available  may  be  used 
for  driving  a  small  engine,  or  for  other  u.seful  purposes. 

Trade  Refuse  Desteuctobs. 

The  refuse  in  many  industries  has  been  a  constant  source  of 
trouble,  and  only  those  intimately  concerned  in  the  disposal  of 
such  waste  have  any  conception  of  the  character  and  quantity  of 
the  refuse  produced  in  some  manufacturing  industries.  Under 
the   category   of  trade  refuse  we  may  include  every   class  of 
waste  produced  or  remaining  unsaleable  in  any  manufactiu'ing 
:    industry.     We    need    not    concern    ourselves    with  the  legal 
j    definition  of  the  term  trade  refuse,  but  rather  direct  our  attention 
j    to  that  great  variety  of  waste  which  in  many  industries  is  of  an 
1    obnoxious  and   even  a    dangerous  character.    There  is,  and 
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always  will  be,  much  diversity  of  opinion  as  to  what  is  and 
what  is  not  trade  refuse,  and  the  manufacturer  w)io  wishes  to 
have  his  refuse  removed  and  disposed  of  at  the  expense  of  the 
public  may  point  with  some  satisfaction  to  the  fact  that  if  the 
bye-laws  of  any  50  towns  in  this  coxintry  are  examined,  in  every 
case  trade  refuse  will  be  found  to  be  differently  defined. 


Trade  waste  quickly  accunnilates,  occupying;  what  is  very 
often  valuable  space.  Some  classes  of  waste  are  of  a  dangfcrou's 
cliaractcr,  inasmuch  as  they  are  very  highly  inllammable ;  other 
waste  in  various  industries  decomposes  rapidly,  and  quiekly 
becomes  very  offensive.  Largo  quantities  of  calorific  waste  may 
be  profitably  disposed  of  in  destruetor  furnaces,  the  high  tem- 


—  OfCTVOA-  fl  H.- 


Fin. 

Withii!  recent  years  large  manufacturers  have  taken  a  more 
comprehensive  view,  and  there  has  been  a  disposition  to  destroy 
large  quantities  of  trade  refuse  where  and  as  produced.  I  do  not 
altogether  attribute  this  to  a  whole-hearted  desire  upon  the  part 
of  manufacturers  to  save  the  authorities  trouble,  and  the  rate- 
payers money,  although  in  some  cases  this  may  be  the  prime 


2. 

porature  gases  being  used  for  steam  raising  purposes,  and  a 
definite  gain  will  result  therefrom  in  the  saving  of  coal.  To  neg- 
lect to  so  utilise  calorific  waste  is  a  shortsighted  policy,  and 
although  comparatively  little  has  been  done  in  this  direction  up 
to  the  present,  we  shall  undoubtedly  see  much  accomplished  in 
the  near  future. 


Fio.  3. 


motive.  Manufacturers  are  finding  out  that  it  is  cheaper  to 
finally  dispose  of  their  waste  as  produced  than  pay  for  its 
removal.  The  cost  of  removing  some  classes  of  trade  waste  from 
works  in  London  is  almost  incredible,  and  it  is  no  exaggeration 
to  state  that  in  many  cases  the  cost  of  a  suitable  destructor  may 
be  saved  in  two  years. 


The  very  excellent  results  in  the  way  of  power  production 
which  are  being  obtained  all  over  this  country  with  municipal 
refuse  destructors  afford  a  striking-  object  lesson  to  the  manu- 
facturer who  produces  a  large  quantitj-  of  calorific  waste, 
frequently  of  much  higher  calorific  value  than  the  average 
domestic  refuse.    That  the  municipal  refuse  destructor  is  exert- 
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ing  a  beneficial  educational  influence  is  beyond  question,  and 
within  tlie  next  few  years  we  shall  see  striking^  developments  in 
the  utilisation  of  trade  waste,  the  value  of  which  cannot  be 
estimated  at  present. 

Here  I  specially  refer  to  the  utilisation  of  the  lowest  grades 
of  colliery  waste,  the  accumulation  of  which,  while  obviously 
having  no  detrimental  effect  uidou  the  jjublic  health,  yet  I'epresentR 
an  appalling  waste.  What  will  be  revealed  in  the  report  of 
the  Royal  Commission  on  Coal  Supplies  yet  remains  to  be  seen, 
but  there  is  manifestly  every  reason  to  avoid  waste,  and  so 
to  husband  the  coal  resources  of  the  country  so  far  as  is  possible, 
and  not  a  little  may  be  accomplished  in  this  direction  by  utilising 
fr  power  production  every  class  of  unsaleable  waste. 

Such  waste  fuels  can  best  be  utilised  where  produced,  for 
obvious  reasons,  and  although  it  is  a  question  of  national 
importance,  the  colliery  proprietor  would  benefit  most  as  the 
result  of  his  enterprise,  inasmuch  as  he  would  be  able  to  dispose 
uf  every  ton  of  fuel  mined,  with  the  exception  of  that  which 
is  now  tipped  to  waste  to  the  extent  of  lumdreds  of  thousands  of 
tons  every  year.  The  steam  user  would  gain  by  reason  of  the 
increased  quantity  of  small  cheap  fuels  put  on  the  market  which 
are  now  extensively  used  for  steam  raising  purposes  at  collieries. 

A  furnace  designed  upon  the  lines  of  a  refuse  destructor 
affords  the  only  satisfactory  method  for  dealing  with  low  grade 
colliery  waste  for  the  production  of  power.  When  I  was  invited 
to  give  evidence  before  the  Royal  Commission  on  Coal  Supplies, 
about  a  year  since,  concerning  the  utilisation  of  low  grade  fuels 
for  power  production,  I  was  able  to  put  before  the  members 
of  the  commission  a  summary  of  the  latest  practice.  My  only 
object  in  referring  to  the  matter  in  this  paper  is  because  we  have 
in  this  particular  class  of  trade  refuse  veritable  gold  mines, 
which  can  only  be  successfully  developed  with  the  aid  of  the 
trade  refuse  destructor. 

Space  will  not  permit  of  any  further  reference  to  calorific 
trade  refuse ;  it  will  suffice  to  say  that  there  is  a  remarkable 
future;  much,  however,  will  depend  upon  the  enterprise  of  those 
who  are  not  content  to  accumulate  and  waste  that  which  would 
effect  an  appreciable  economy  in  the  working  cost.  The  par- 
ticular class  of  trade  waste  in  which  the  medical  profession  is 
especially  interested  may  perhaps  be  briefly  summarised  as  waste 
produced  in  the  manufacture  of  articles  of  food  for  human  oon- 
sTimption ;  such  waste  as  will  rapidly  decompose,  become  offensive, 
and  even  dangerous. 

It  is  discreditable  to  any  firm  producing  articles  for  human 
consumption  to  accumulate  trade  waste,  either  in,  or  in  close 
proximity  to  the  works.  On  the  other  hand,  it  mustenchance  the 
reputation  of  the  maker  and  the  product  if  strict  cleanliness 
is  insisted  upon,  and  every  provision  made  to  ensure  surroundings 
above  suspicion.  When  a  destructor  is  provided  there  is  no 
accumulation  of  waste.  Every  form  of  waste  can  be  disposed  of 
as  produced  day  by  day.  On  the  other  hand,  when  the  refuse 
is  taken  away  by  a  contractor  it  will  be  found  that  such  waste 
is  usually  removed  at  weekly  intervals,  and  frequently  at  con- 
siderable expense. 

The  waste  of  a  preserve  works  is  not  only  of  a  vei-y  objection- 
able character  if  allowed  to  accumulate,  but  is  difficult  to  dis- 
pose of.  Tlie  quantity  produced  daily  even  in  a  small  works 
is  serious.  In  a  small  preserve  factoi-y  half  a  ton  of 
wa.ste  will  be  produced  every  day.  For  the  most  part  this 
material  comprises  core  and  pulp,  containing  frequently  as  much 
as  90  deg.  of  moisture.  To  store  such  waste  on  the  premises 
cannot  be  deemed  satisfactory,  and  even  if  accumulated  outside 
of  the  buildings  it  quickly  becomes  offensive. 
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A  HIGHLY  interesting  visit  was  made  by  the  President — Mr. 
D.  B.  Butler— and  members  of  the  Society  of  Engineers,  on 
Wednesday,  iSeptember  21st,  1904,  to  the  pianoforte  factory  of 
Messrs.  Broadwood  and  Sons  Limited,  at  Stour  Road,  Old 
Ford,  where  they  witnessed  the  manufacture  of  pianofortes  of 
various  types  at  every  stage  from  start  to  finish.  The  numerous 
processes  are  so  arranged  and  the  machines  so  distributed  that 
the  work  is  put  through  from  department  to  department  in  such 
a  manner  as  to  avoid  moving  the  work  over  the  same  ground 
twice. 

These  new  works  cover  a  plot  of  ground  1^  acre  in  extent, 
within  a  boundary  formed  by  Stour  Road,  Smeed  Road,  and 
Beachy  Road,  near  Old  Ford  Station  and  Victoria  Park,  and 
they  are  connected  by  a  private  tramway  with  another  plot 
on  the  Hackney  Canal,  which  forms  the  timber  yard  of  the 
firm.  It  is  stated  to  be  the  largest  pianoforte  factory  in  the 
empire,  the  output  being  about  3,000  in.struments  per  annum. 
Every  approved  modern  machine,  tool,  or  appliance  tending  to 
rapidity  and  improvement  in  the  product  has  been  adopted.  It 
is  electrically  lighted  throughout  by  about  a  thousand  incan- 
descent lamps,  and  electric  power  transmission  is  largely  used 
in  the  combination  system  adopted  of  driving  the  varied  kinds 
of  machinery  partly  by  light  high-speed  shafting  and  partly 


in  groups  or  singly  by  electric  motors.  Electric  power  lifts  and 
an  electric  tramway  are  also  employed. 

The  various  processes  carried  out  begin  with  the  working  of 
the  rough  materials  at  one  end  of  the  factory  and  end  with  the 
finished  pianoforte  in  the  store  at  (he  other.  The  rough  saw- 
mill is  served  by  a  line  of  tramway  from  the  adjoining  timber 
yard,  and  in  it  the  timber  is  cut  to  various  dimensions  for  the 
final  artificial  drying.  This  mill  is  driven  by  two  electric 
motors,  one  of  26  H.P.  and  the  other  of  20  H.P.  As  it  leaves 
the  machines  the  wood  is  stacked  on  special  trucks,  and  these 
are  placed  on  a  traverser  truck  at  one  end  of  the  adjoining  air- 
drying  house.  From  the  traverser  truck  the  special  trucks  witli 
the  wood  are  run  into  five  drying  chambers,  where  it  remains 
from  a  few  weeks  to  two  months,  according  to  requirement. 
.'Vn  air  propeller  delivers  about  17,0i)0  cubic  feet  of  air  per 
minute  into  the  drying  chambers.  In  the  metal  shop  is  a 
small  vertical  engine  by  Marshall  and  Co.,  which  is  used  for 
continuously  running  the  drying  room  if  required,  and  the 
exhaust  from  it  is  then  used  for  heating  the  air  for  timber- 
drying.  When  the  wood  is  completely  seasoned  the  trucks  are 
run  into  a  second  traverser  truck  at  the  other  end  of  the  drying 
chambers  and  by  it  delivered  to  a  three-ton  electric  lift 
operated  by  a  15  H.P.  motor,  which  raises  it  to  one  or  other 
of  two  floors  above  the  drying  chambers  for  storage. 

From  these  upper  floors  the  wood,  as  required,  is  taken  to  the 
next  building,  in  which  is  a  large  collection  of  modern  wood- 
working machinery.  Most  of  this  is  of  British  make,  but  there 
are  .some  special  American  machine?,  while  in  other  parts  of 
the  factory  are  some  German  and  some  French  machines, 
besides  some  special  machines  made  on  the  premises.  The 
machinery  in  this  shop  includes  numerous  planing,  thickness- 
ing,  and  surfacing  machines,  with  cutters  from  12  in.  to  88  in. 
wide.  These  latter  are  said  to  be  the  largest  machines  of  the 
kind  in  this  country.  There  are  also  machines  for  planing  four 
sides  at  one  operation,  tenoning  machines,  mortising  machines, 
circuilar  and  band  saws,  moulding  machines  for  moulding  from 
kin.  up  to  a  cut  3  in.  deep,  with  a  width  of  9  in.,  for  shaping 
the  falls  of  keyboard  covers,  large  and  small  sand-papering 
machines,  vertical  spindle  moulding  machines,  vei-tical  spindle 
sand-papering  machines,  and  other  special  machines.  The 
whole  of  the  chips,  shavings,  and  sawdust  from  the  machines  in 
both  this  mill  and  the  rougli  sawmill  are  carried  off  by  a 
system  of  pneumatic  conveyers  to  cyclones  over  a  sawdust 
chamber  in  the  boiler-house,  where  they  are  burned  in  the 
specially  arranged  furnace  of  a  Babcjck  and  Wilcox  boiler. 

Parallel  with  the  mill  is  a  large  metal-working  shop,  where 
the  steel  and  iron  frames  of  the  grand  and  upright  pianofortes 
are  prepared.  This  shop  contains  a  large  number  of  special 
drilling  macliines,  planing  machines,  radial  and  other  drills, 
and  tapping  machines,  lathes,  and  hinge-making  machines. 
The  shop  is  provided  with  overhead  travelling  carriers,  which 
command  all  the  drilling  machines  and  the  tramway,  reducing 
the  cost  of  lifting  and  carrying  to  a  minimum.  The  products 
of  the  metal  shop  pass  on  to  the  japanning  and  gilding  shops, 
and  thence  to  a  large  four-storey  building  in  which  are  the 
case-making  and  finishing  shops.  Tram-rails  are  laid  through- 
out the  ground  floor. 

Like  the  products  of  other  shops,  those  of  the  wood-working 
departments  also  pass  on  a  continuous  process  path  to  the 
various  departments  in  the  main  building.  Here,  again,  is  a 
large  quantity  of  machinery  driven  by  electric  motors,  so  dis- 
tributed as  to  avoid  the  loss  of  time  which  occurs  where  ample 
appliances  are  not  provided  for  a  continuous  process  system. 
Three  of  these  floors  are  provided  with  tramways  and  with  over- 
head travellers  and  appliances  for  the  economical  handling  of 
the  work,  and  which  lead  to  and  from  four  IJ-ton  lifts  worked 
by  10  H.P.  and  12  H.P.  electric  motors,  and  seiving  every 
floor. 

In  this  building  some  five  hundred  hands  are  employed,  and 
a  great  quantity  of  sawdust  and  shavings  is  produced  every  day. 
To  facilitate  the  removal  of  this  every  floor  is  provided  with 
communication  to  a  large  shoot  from  which  the  waste  is  carried 
away  by  another  system  of  pneumatic  conveyers  to  the  boiler- 
house.  Some  notion  of  the  extent  of  this  system  may  be 
gathered  from  the  fact  that  the  fans  providing  the  air-exhaust 
and  blast  deliver  over  a  million  cubic  feet  of  air  per  hour,  and 
require  about  36  H.P.  to  drive  them. 

The  heating  requirements  in  a  factory  of  the  present  kind  are 
very  considerable.  A  double  system  is  necessary,  one  portion 
for  heating  the  workshops  and  another  for  the  glueing  work, 
of  which  there  is  a  very  large  quantity.  At  every  point 
throughout  the  main  buildings  hot  plates,  heating  chambers, 
and  batteries  of  glue  pots  are  necessary,  and  these  are  supplied 
with  heat  by  the  exhaust  steam  from  an  engine  of  100  H.P. 
In  winter  this  is  supplemented  by  a  hot-water  heating  system,- 
comprising  a  battery  of  four  large  boilers,  several  miles  of 
pipes,  and  a  large  number  of  American  radiators. 

At  the  north-eastern  end  of  the  works  ai-e  the  engine,  boiler, 
and  dynamo  houses.  The  boiler-house  contains  four  boilers, 
three  being  of  the  locomotive  type,  by  Davey,  Paxman  and  Co., 
producing  steam  for  about  320  H.P.,  whilst  the  fourth  is  a 
Babcock  and  Wilcox  boiler,  giving  about  100  H.P.    All  the 


September  30,  1904]  THE    PRACTICAL  ENGINEER. 


377 


boilers  work  at  a  i)ressure  of  120  lb.  per  square  inch.  The 
feed-water  is  heated  by  a  large  Boby-Chevalet  detartariser,  and 
there  is  a  complete  system  of  feed  pumps  with  duplicates  con- 
necting up  with  all  the  boilers,  feed  heater,  separator,  and 
elevated  feed-water  tank. 

In  the  engine-house  are  four  engines;  one  is  a  compound 
horizontal  engine  by  Davey,  Paxman  and  Co.,  of  iOO  I.H.P., 
for  driving  the  large  mill  and  the  metal-working  shop.  Then 
there  are  two  sets  of  combined  Crompton-Paxman  compound- 
wound  dynamos  with  Peache  higli-sjjeed  engines  for  nominally 
40  kilowatts,  but  capable  of  large  overload,  each  engine  being 
of  80  I.H.P.  Arranged  for  working  in  parallel  vrith  both  of 
either  of  these  40  kilowatt  sets  is  an  80  kilowatt  Crompton- 
Belliss  compound-wouud  machine,  capable  of  heavy  overload, 
the  engine  being  of  120  H.P. 

These  electric  generators  supply  the  whole  of  the  incandescent 
lamp  and  the  power  circuits,  the  latter  alone  aggregating 
160  H.P.  effective,  so  that  in  the  winter  months  the  large  set 
and  one  small  set  are  always  required.  The  switch-board  is 
by  Cromjrton  and  Co.  Every  work-bench  has  one  lamp,  and 
many  of  them  have  two,  mostly  of  32  candle  power.  The 
cubic  contents  of  the  four  floors  of  the  main  building  is  about 
one  million  cubic  feet,  exclusive  of  the  mills  and  metal  shops, 
which  are  chiefly  of  one  floor  only,  and  make  a  total  of  about 
one  and  a  quarter  million  cubic  feet  of  space  in  shops  to  be 
lighted,  the  floor  area  being  over  a  hundred  tliousand  square 
feet.  This  gives  some  idea  of  the  task  of  arranging  the  lamps 
and  circuits  to  the  best  advantage.  By  generating  their  own 
electricity  Messrs.  Broadwood  effect  a  great  saving  as  against 
other  methods  of  obtaining  their  lighting  current,  or  lighting 
by  gas;  great  convenience  also  results  from  having  the  electric 
power  transmission  facilities  entirely  amder  their  own  control. 

The  electric  travelling  jib  crane  and  tractor  on  the  electric 
tramway  has  a  15  H.P.  motor,  and  in  difi'erent  parts  of  the 
factory  there  are  altogether  twenty  motors  varying  from  26  H.P. 
to  2^  H.P.  Nearly  all  of  them  are  closed  motors,  and  all 
run  on  230  volt  circuits.  The  pneumatic  dust  and  shavings 
conveyor  system  includes  probably  the  longest  suction  and 
delivery  yet  successfully  attempted  with  one  large  fan  exhaust- 
ing two  long  suction  trunks,  connected  to  a  lai'ge  number  of 
machines,  and  delivering  by  a  single  long  trunk  into  one  large 
cyclone  receiver,  which  is  at  the  same  time  also  receiving  from 
another  trunk,  collecting  and  delivering  from  another  direction, 
and  supplied  by  a  second  fan.  Two  cyclones  are  employed, 
namely,  the  one  just  referred  to  and  another  used  separately  for 
the  shavings  and  waste  from  the  lour-storey  building,  the 
trunk  delivering  to  it  over  a  distance  of  more  tlian  200  ft.  This 
pneumatic  conveyor  plant  was  supplied  by  the  Sturtevant  Com- 
pany, under  the  specifications  and  superintendence  of  Mr.  W. 
Worby  Beaumont,  M.Inst.C.E.,  a  past-president  of  the  society, 
and  consulting  engineer  to  Messrs.  Bioadwood,  and  under 
whom  the  whole  of  the  engineering  work  has  been  carried  out. 
The  machinei-y  throughout  tiie  factory  has  been  erected  by 
the  com|)any's  own  stafl',  under  their  chief  engineer,  Mr. 
Collen.  The  electrical  work  has  been  carried  out  to  the  joint 
specification  of  Mr.  Worby  Beaumont  and  Mr.  R.  W.  Weekes, 
The  electric  wiring  and  cable  work  was  put  in  by  Messrs.  Ward 
Brothers.  The  buildings  were  erected  by  Messrs.  Grover  and 
Sons,  Mr.  Eugene  Beaumont,  M.S. A.,  being  the  architect. 

A  .  system  of  electric  clocks  installed  by  the  Synchronome 
Company  insures  uniform  time  throughout  the  factory.  There 
are  twenty  of  these  clocks,  driven  by  electric  impulses  sent  over 
the  circuits  from  a  master-clock.  The  four  Dey  time  recorders 
in  the  works  entrance  are  also  electrically  driven  from  the  same 
circuit.  The  works  are  provided  with  comjjlefce  telephone 
communications  between  the  various  departments.  The  local 
exchange  is  placed  in  the  general  ofiice  and  twenty-five  tele- 
|)hone3  are  connected  to  it.  In  the  manager's  ofiice  plug  boards 
enable  rapid  connection  to  be  made  to  any  department  with- 
out the  delay  caused  by  going  through  switching  operations 
at  the   exchange  board. 


Rolling  Stock  for  the  Siamese  Railways. — Tenders  for 
rolling  stock  for  the  Royal  Siamese  State  Railways  were  opened 
publicly  on  September  15th  at  the  ofiice  of  the  Royal  railway 
department.  The  tenders  were  for  48  passenger  carriages,  11 
guards'  and  luggage  vans,'  and  128  goods  wagons,  together  with 
spare  parts.  A  total  of  37  tenders  were  received,  one  of  which, 
however,  was  withdrawn.  Of  the  remaining  36,  11  -were  from 
German  firms,  ten  from  British  firms,  nine  from  Belgian  firms, 
two  from  Austrian  firms,  and  one  each  from  Danish,  Dutch, 
Italian,  and  Siamese  firms.  The  three  lowest  tenders  for  the 
railway  stock  were  made  by  a  Belgian  company  (d£39,681),  a 
German  company  (J40,173),  and  a  Scottish  firm  (^43,443  10s.) 
for  the  tenders  for  rolling  stock  and  spare  parts  com- 
bined these  three  firms  still  retained  their  positions  as  the 
three  lowest,  their  totals  being  .£40,050  12s.,  ^40,551  15s.,  and 
^43,933  8s.  respectively.  The  three  lowest  tenders  for  spare 
parts  alone  were  all  those  of  Belgian  firms.  The  highest  com- 
bined tender,  it  might  be  of  interest  to  note,  was  that  of  a 
Belgian  firm  for  i;78,320  17s. 


OUR   RAILWAYS  AND  ELECTRICITY. 


We  are  afraid  that  eiithusiasty  who  clierislied  u  belief  that 
electi'ificatioii  of  our  railways  was  goiug  to  take  place  all 
at  ouce  are  hardly  likely  to  be  in  veiy  high  spirits  at 
the  present  time.  Not  for  a  moment  would  we  suggest  that 
there  is  no  progress  Ijeiug  made  in  the  direction  of  electric 
locomotion,  but  the  announcements  that  this,  that,  and 
the  other  railway  are  going  to  electrify  certain  sections 
of  their  systems  are  few  and  far  between.  The  enthusiast 
in  a  huiTy  is  prone  to  attach  more  importance  to  mere 
announcements  of  this  description  than  to  the  progress 
which  is  being  made  in  the  attitude  of  railway  managers 
and  directors,  and,  what  is  of  even  greater  moment,  because 
of  its  influence  in  shaping  that  attitude,  experimental  and 
inventive  work  which  is  leading  to  the  perfecting  of  more 
economical  and  consequently  more  practicable  metliods  of 
electi'ical  working. 

To  those  of  us  who  have  watched  the  course  of  these 
matters  for  some  years  past,  there  is  nothing  at  all  sur- 
prising in  the  j^resent  "waiting"  attitude  of  the  English 
railway  authorities.  The  electrical  sections  between  Liver- 
pool and  Southport  and  on  the  North-Eastern  Tyneside 
lines  have  only  been  in  operation  about  six  months,  and 
however  satisfactory  the  results  may  have  been  during  that 
period,  they  will  not  be  regarded  yet  awhile  as  sufficiently 
conclusive  for  any  far-reaching  action  to  be  based  upon 
them.  The  two  companies  have  been  obtaining  experience 
which  sooner  or  later  will  form  an  invaluable  guide  to  other 
railways  besides  themselves.  To  cite  but  one  direction  in 
which  this  has  l>een  so,  we  may  mention  the  serious 
attention  which  \)ot\i  of  them  have  been  compelled  to 
devote  to  the  protection  of  the  live  conductor  rail.  This 
question  a  month  or  two  ago  looked  very  much  like 
developing  into  a  general  scare  against  all  electric  railway 
traction,  and,  as  usual,  writers  in  the  newspaper  jiress  were 
ijubbling  over  with  what  seemed  to  them  to  be  certain 
protective  remedies.  The  Board  of  Trade  hispectors  who 
inquired  into  the  several  fatalities  were  guarded  and  dis- 
passionate in  their  treatment  of  the  matter,  and  did  not 
advocate  any  drastic  measure  for  continuous  protection  of 
the  third  rail  from  end  to  end  of  the  electrical  section. 
Had  they  gone  a  little  further  than  they  did,  the  newspaper 
scare  would  have  been  complete.  Since  the  reports  were 
published,  curiously  enough,  there  has  not  been  a  further 
fatality  on  the  lines,  so  far  as  we  are  aware,  although  the 
trains  have  been  running  as  usual.  The  view  expressed 
by  some  that  the  few  fatal  accidents  which  have  happened 
in  tlie  pioneering  stage  are  the  inevitable  result  of  tlie 
change  over  from  an  accustomed  to  an  unaccustomed 
system,  and  are  needed  as  a  warning  to  others,  would 
seem  to  be  in  the  neighbourhood  of  accuracy,  and  we  all 
hope  that  future  accidents  will  be  rare  indeed.  As  the 
former  trespasser  appreciates  the  danger  of  stepping  care- 
lessly in  the  neighbourhood  of  a  500'-volt  rail  and  reforms 
his  trespassing  ways,  betaking  himself  to  protected  level 
crossings  or  over  bridges  built  for  his  accommodation ;  also 
as  the  railway  employee  is  by  every-day  experience  drilled 
into  ways  of  greater  carefulness ;  we  may  hear  less  sensa- 
tional condemnatory  treatment  of  the  third  rail  electric 
system.  Let  it  not  be  imagined  that  w©  fail  to  see  that 
a  third  rail  which  is  not  properly  protected  at  certain 
places  is  a  danger.  The  most  zealous  advocate  of  the  third 
rail  would  not  for  a  moment  dispute  that  it  is  a  real 
danger  under  such  circumstances.  What  we  desire  is  that 
the  attitude  assumed  by  the  Board  of  Trade  inspectors 
who  deprecate  precipitate  action  in  the  direction  of  con- 
tiimous  action  before  the  full  circumstances  after  a 
reasonable  period  of  w'orking  have  been  observed  should 
be  maintained  at  any  rate  until  the  numerous  measures  and 
devices  with  which  the  railway  companies'  electrical 
engineers  are  experimenting  have  proved  what  can  or  can 
nut  be  done  without  continuous  protection. 
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While  these  two  conipauies  are  -working  their  electrical 
lines,  other  conipauies  are  sending  abroad  to  see  what  there 
is  to  be  learned  there  regarding  recent  electrical  railway 
practice,  but  they  do  not  come  back  with  an  intelligence 
enriched  in  any  particular  measure.  The  Barry  Railway 
deputation  to  the  Continent  is  a  case  in  point,  for  all  it 
found  was  that  electric  traction  was  not  yet  ripe  for 
j^rofitable  application  to  the  hauling  of  heavy  mineral 
trains.  A  later  announcement  says  that  the  subject 
continues  to  receive  attention,  and  we  suppose  that 
comment  may  be  truly  said  of  eveiy  railway  board  room 
or  management  office  in  the  kingdom. 

Undoubtedly  the  most  interesting  and  hopeful  work  now 
proceeding,  apart  from  the  two  practical  exj^eriments 
already  mentioned,  is  in  the  direction  of  single  phase  alter- 
nating current  traction.  Some  of  the  London  evening 
newspa|3ers  the  other  day  came  out  with  startling  announce- 
ments on  their  placards  about  an  important  electric 
railway  system  which  was  going  to  reduce  the  cost  of 
equipment  by  we  know  not  how  much.  We  turned  to 
inquire  what  was  this  new  discovery,  and  we  cannot  say 
that  we  were  sm'prised  to  find  that  it  was  the  single  phase 
alternating  current  system  which  has  been  before  the 
electrical  and  railway  engineers  of  Europe  and  America 
for  a  couple  of  years.  We  are  tempted  to  wonder  how 
many  a  text  we  could  unearth  from  our  own  columns  which 
would  lend  itself  to  a  sensational  discovery  screech.  Truly 
these  things  want  but  the  magic  touch  of  the  daily  journal- 
ist to  bring  out  their  most  attractive  features.  There 
is  progress  being  made  with  single  phase  alternating 
current  traction  in  a  number  of  places,  and  by  many  of 
our  most  eminent  electrical  engineers  it  is  believed  to 
contain  great  possibilities.  When  the  experimental 
section  which  the  British  Westinghouse  Company  is  putting 
down  at  Trafford  Park  is  completed,  perhaps  our  railway 
engineers  may  come  to  closer  quarters  with  it.  If  it  is 
proved  to  be  economically  practicable  for  English  main 
line  railways,  the  question  of  protecting  live  conductors 
would  be  siniplified  at  once. 

One  of  the  most  recent  developments  which  is  announced 
in  the  direction  of  suigle  phase  traction  is  contained  in  the 
action  of  the  Swedish  Railway  Board.  This  board  has  been 
entrusted  by  the  Swedish  Government  with  the  task  of 
making  exi:)eriments  with  electric  power  on  the  State 
railways  at  a  cost  of  some  £23,000.  Some  14  kilometres 
of  line  near  Stockholm — the  Tomteboda-Vartan  and  Stock- 
holm-Jarfva  sections — ^are  to  be  experimented  with,  the 
only  system  tried  being  the  single  phase.  It  is  anticipated 
that  early  in  the  new  year  the  experiments  will  be  able 
to  commence. 

So  far  as  actually  completed  electric  railway  in  England 
is  concerned,  the  next  systems  to  be  worked  are  of  course 
the  Metropolitan  and  District  lines,  together  with  a  portion 
of  the  London,  Tilbury,  and  Southend  line.  If  recently 
ex^jressed  hopes  are  carried  to  fulfilment,  this  important 
change  over  may  be  effected  in  part  by  early  in  1905.  At 
present  operations  both  at  the  power  houses  and  in  the 
tunnels  are  in  full  swing. 

The  electrified  Mersey  Railway  is  able  to  make  a  good 
showing  in  its  report  of  the  first  half-year's  working,  both 
in  the  increase  of  traffic  and  in  the  reduction  of  working- 
expenses.  These  results  will  appeal  to  stock  holders  more 
agreeably  when  the  benefits  of  electric  traction  carry  them 
one  step  further  by  earning  dividends.  Happily  the 
differences  with  the  contractors  have  been  settled. 


The  War  Office  has  placed  with  Messrs.  Vickcrs,  Sons,  and 
Maxim  Limited,  and  Sir  W.  G.  Armstrongf,  AVhitworth,  and 
Company  Limited,  the  first  of  the  orders  for  new  horse 
artillery  field  guns,  carriages,  equipment,  etc.  It  is  under- 
stood that  further  large  orders  will  be  given  out  shortly  for 
the  heavier  field  guns. 


INVENTIONS  OF  THE  WEEK. 

By  Marks  and  Clerk,  Practical  EiKjinccr  Patent  Agency, 
18,  Southampton  Buildings,  Chancery  Lane,  London,  W.C.; 
30,  Cross  Street,  Manchester;  and  13,  Temple  Street, 
Birmingham. 

The  first  dale  given  after  the  number  of  each  specification  is  the  date 
of  application.  The  second  date  is  that  of  the  advertisement  of 
acceptance  of  the  complete  specification. 

The  following  accepted  specifications  were  advertised  on  the  date 
mentioned,  and  within  two  months  of  such  date  any  person  properly 
interested  can  oppose  the  scaling  and  grant  of  the  patent  hij  giving 
formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  specification  herein  referred  to,  or  of  any  other 
published  patent  specification,  will  be  forwarded  post  free  for  one  shilling 
upon  application  being  sent  to  Messrs.  Marks  and  Clerk  at  either  of 
the  above  addresses. 

Electric  Welding  of  Turoine  Blades.  S.  z.  de  FEliHA^TI. 
No.  11921,  of  25th  May,  1903.  Ad.  of  ac,  31st  August,  1904.— 
This  invention  relates  to  the  electrical  welding  of  turbine 
blades  to  the  discs  or  drums  carrying  them,  and  has  for  its 
object  to  overcome  the  difficulties  which  have  been  experienced 
in  electrically  welding  together  the  two  parts  which  differ  con- 
siderably as  regards  their  power  of  rising  to  the  required 
welding  temperature  when  heated  at  the  point  of  juncture.  The 


Specification  No.  11021,  of  1903. 

invention  consists,  broadly,  in  adjusting  the  volume  of  metal 
of  the  disc  in  the  neighbourhood  of  the  welding  point  so  that 
approximately  equal  heating  occurs  in  both  faces  to  be  welded, 
whereby  turbine  wheels  with  welded  blades  may  be  reliably 
produced  iu  an  inexpensive  way.  Figs.  1  and  2  show  in  part 
elevation  and  an  edge  view  respectively  of  a  wheel  having  cross 
groove  cut  circumferentially  completely  round  the  edge.  Modi- 
fications are  showu  aud  described. 

Igniter  Mechanism  for  Internal  Combustion  En- 
gines.     Regenbogen.    No.  18237,  of  24th  August,  1903.    Ad.  of  ac 


Specification  No.  U237,  of  1903. 
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31st  August,  1904.. — This  invention  relates  to  an  electric  spark 
igniter  inechanisni  for  internal-combustion  engines,  in  which 
the  movable  igniter  terminal  is  actuated  from  the  inlet  valve- 
rod,  thereby  dispensing  with  the  necessity  for  a  separate  device. 

Steam  Capstan.  A.  Elliott,  and  Klliott  and  GAURnoD  Ltd. 
No.  2(M70,  of  23rd  September,  1903.  '  Ad.  of  ac.,  31st  August, 

1904.  This  invention  relates   to   steam  capstans  of   the  type 

manufactured  by  the  patentees,  in  which  a  horizontal  engine  is 
placed  on  top  of  the  capstan  upon  a  fixed  bed-plate  forming  a 
table  or  cover  at  the  top  of  the  capstan,  which  latter  is  revolved 
by  a  bevel  pinion  and  toothed  ring.  These  capstans  have  pre- 
viously been  made  to  run  in  one  direction  only,  and  without 
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Specification  No.  20470,  of  1903. 

means  for  reversing  the  direction  of  rotation  of  the  capstan 
unless  the  engine  was  reversed  or  disconnected.  It  is  not  the 
intention  in  the  present  invention  to  reverse  the  engine  itself, 
but  to  introduce  toothed  mechanism,  whereby  the  direction  of 
rotation  of  the  capstan  can  be  reversed.  Fig.  1  shows  an  eleva- 
tion, and  fig.  2  a  plan  of  the  upper  poi-tion  of  such  a  capstan, 
and  fig.  3  shows  a  longitudinal  section  of  one  of  the  shafts. 

Lathe.  H.J.Scott.  No.  22205,  of  1 5th  October,  1903.  Ad.  of 
Ac,  25th  August,  1904. — This  invention  has  reference  to  lathes, 
more  particularly  applicable  to  the  "  turning "  of  pulleys  and 
like  articles,  and  has  for  its  object  and  effect  to  provide  a  lathe 
by  which  a  jilurality  of  pulleys  or  like  articles  may  be  turned 
simultaneously.  According  to  the  invention,  fixed  at  or  about 
the  centre  of  the  bed  or  shears  of  the  lathe  is  a  double  head- 
stock,  which  forms  bearings  for  a  spindle  carryinsr  a  chuck  at 
eitlier  end.  Into  each  chuck  one  end  of  a  mandril  is  secured, 
the  other  ends  of  the  mandrils  resting  in  bearings  formed  upon 


the  saddles  which  carry  the  tool-holders  and  tools,  and  are 
moved  longitudinally  of  the  bed.  The  threaded  rod  referred  to 
is  rotated  by  suitable  gearing,  operating  in  connection  with  the 
gcarino-  whereby  the  chuck-carrying  spindle  is  ax^^tuated.  A 
handlc°may  be  disposed  at  either  end  of  each  mandril,  by  means 
of  which  its  connection  witli,  and  disconnection  from,  its  chuck 
may  be  facilitated.  The  pulleys  to  be  turned  arc  first  passed 
over  the  mandrils  which  are  then  screwed  into  the  chucks  being 
in  this  operation  centred  in  the  lathe;  and  they  are  firmly  held, 
say    by  a  loose  boss  which  bears  against  a  shoulder  formed  on 


Specification  No.  22205,  of  1903. 

the  mandril.  As  a  means  of  automatically  stopping  the  travel 
of  tlie  saddle,  upon  the  tool,  which  is  carried  by  it,  having 
reached  a  predetermined  position  in  regard  to  tlie  work  being 
operated  upon,  a  spring-controlled  pawl  is  provided,  carried  by 
the  saddle,  whicli  is  adapted  to  be  forced  out  of  engagement  with 
a  ratchet,  and  thereby,  by  means  of  a  weighted  lever,  disconnect 
the  saddle  from  the  screwed  shaft  by  which  it  is  actuated.  By 
this  invention  a  pulley  or  pulleys  may  be  fixed  in  position  on, 
and  disconnected  from,  each  mandril  without  stopping  the  lathe, 
and  the  mandrils  are  entirely  independent  of  each  other.  Tlie 
top  figure  shows  the  front  view,  and  the  lower  figure  a  back 
view  of  a  lathe  constracted  according  to  this  invention. 

Direct  Acting  Pumping  Engine,  w.  w.  Attwood.  No. 
22598,  of  20tli  October,  1903.    Ad.  of  ac,  31st  August,  1904. — 


Fio.  1. 


The  inventor  claims  as  follows :  In  a  direct-acting  pumping  or 
like  engine,  controlling  the  movement  of  the  second  plunger  by 
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providing  it  with  a  D  slide  valve  for  the  purpose  of  controlling 
the  admission  and  release  of  steam  and  exhaust  to  and  from  the 
ends  of  the  principal  valve  chest,  the  slide  valve  of  necessity 
being  in  the  steam  space  for  supplying  the  ends,  the  slide  valve 


Fio.  2. 

Specification  No.  22598,  of  1903. 


thereby  working  with  a  retarding  friction  against  its  facing, 
and  by  providing  within  the  spaces  at  the  ends  of  the  second 
valve  chest  separate  openings  for  steam  and  exhaust,  the 
exhaust  openings  to  be  open  when  steam  enters  the  spaces. 

Air  Pumps  for  Surface  Condensers.  Wm.  Weib.  No. 
22708,  of  21st  October,  1903.  _  Ad.  of  ac,  31st  August,  1904.— 
The  object  of  this  invention  is  to  secure  in  an  economical  and 
efficient  manner  a  high  vacuum  in  surface  condensers  used  in 
conjunction  with  marine  or  other  steam  engines,  but  more  par- 
ticularly in  conjunction  with  marine  steam  turbines.  The  in- 
vention is  applicable  to  surface  condensers  of  the  ordinary 
marine  type,  and  in  carrying  out  this  invention  there  is  con- 
nected to  the  condensers  a  beam  or  other  recognised  type  of 
independent  air  pump  to  deal  with  the  water  of  condensation, 
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also  to  deal  with  a  portion  of  the  air  and  secure  thereby  a 
moderate  vacuum.  This  pump  is  called  the  main  air  or  water 
pump.  To  the  suction  passage  of  this  pump  there  is  attached  a 
pipe  or  air  vessel  with  a  connection  to  a  supplementary  or  dry 
air  pump,  the  connection  being  made  at  such  a  level  as  will  pre- 
vent this  supplementary  pump  from  drawing  any  water.  This 
supplementary  or  dry  air  jmmp  may  be  of  any  of  the  recognised 
types  of  dry  air  pumps,  and  may  be  fitted  with  either  direct 
injection  or  water  jacketed  cooling  arrangements.  The  with- 
drawal of  the  water  and  the  moderate  vacuum  is  secured  with 
the  first  pump,  and  with  the  supplementary  pump  the  high 
vacuum  is  obtained. 

Steam  Superheating  Apparatus.  J.  Simpson  and  Co. 
Ltd.  and  G.  L.  Simpson.  No.  24691,  of  13th  November,  1903. 
Ad.  of  ac,  Slst  August,  1904. — This  invention  relates  to  super- 
heaters for  use  in  conjunction  with  steam  generators,  or  when 


arranged  independently  and  separately  heated,  and  is  designed 
to  facilitate  combination  and  construction,  and  to  attain 
increased  strength,  simplicity,  endurance,  and  efficiency.  In 
a  steam  superheater  according  to  the  present  invention  are  em- 
bodied tube  multiples — each  tube  multiple  consisting  of  a 
plurality  of  solid  drawn  steel  tubes  and  flanged  end  plates  (of 
metal  such  as  stamped  steel),  each  tube  being  at  each  of  its  ends 
tightly  expanded  into  a  corresponding  hole.    The  superheater 
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may  be  connected  with  the  steam  generator  by  the  usual  pipe 
connections.  The  connections  are  made  to  an  inlet  pipe  and 
outlet  pipe,  and  through  these  to  and  from  a  series  of  tubes 
and  connecting  bends  of  an  imjDroved  construction.  Fig.  1  is 
an  elevation,  partly  in  section  of  a  superheater  and  its  inlet  and 
outlet  pipes;  and  fig.  2  is  an  enlarged  sectional  detail  of  one  of 
the  tubes  and  a  portion  of  one  of  the  U  bends  and  the  method 
(if  jointing. 

Manufacture  of  Steam  Boiler  Furnaces  and  Flues. 

E.  Gearing  and  Wm.   Rainforth.      No.    28187,     of  22nd 


December,  1903.  Ad.  of  ac,  31st  August,  19(H.— This  inven- 
tion has  reference  to  the  manufacture  of  steam  boiler  furnaces 


September  30,  1904]  THE    PRACTICAL  ENGINEER. 


381 


or  flues  of  the  kinds  that  have  cornigatious  or  hollow  strength- 
ening ribs  or  ridges  formed  in  tlieir  walls,  and  more  especially 
such  as  have  deep  steep-sided  ribs  or  ridges.  According  to  this 
invention  the  tube  intended  to  form  the  furnace  or  flue  has 
formed  on  its  wall  outwardly  projecting  annular  ridges  having 
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outwardly  curved  tops  and  inwardly  curved  intermediate 
valleys,  and  is  afterwards,  whilst  at  a  suitable  temperature, 
subjected  to  the  action  of  rolls  such  that  the  depth  of  the 
hollow  ridges  from  their  summit  is  decreased.  Figs.  1-4  show 
the  stages  of  shaping,  and  fig.  5  shows  a  complete  furnace  tube. 

Carburetter  and  Governor  for  Internal  Combustion 

Engines-  E.  E.  Glaskin.  No.  8038,  of  7th  April,  1904.  Ad.  of 
Ac,  31st  August,  1904. — This  invention  has  reference  to  a 
device  for  regulating  the  composition  of  the  explosive  mixture 
in  motor  engines  according  to  requirements,  comprising  an  air 
valve  which  by  reason  of  flexible  connections   partakes  of  the 
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character  of  a  floating  valve,  a  gas  valve  in  positive  connection 
with  the  air  valve,  means  for  setting  the  two  valves  in  rela- 
tion one  to  the  other,  and  means  for  operating  the  valves.  The 
device,  under  the  influence  of  atmospheric  pressiu'e  induced  by 
a  vacuum  produced  by  the  working  of  the  engine,  will  act  as  a 
governor  for  the  engine. 

Shaft  Hanorers  or  Supports.  C.  w.  Levalley.  No. 
11529,  of  19th  May,  190i.  Date  claimed  under  Patents  Act, 
1901,  being  the  date  of  the  fii-st  foreign  application  (in  the 
United  States)  19th  May,  1903.  Ad.  of  ac,  31st  August,  1904. 
This  invention  relates  to  hangers,  brackets,  or  supports  for 
line  shafting,  and  applies  particularly  to  supports  of  this 
kind  that  are  adapted  to  be  attached  to  posts  or  other  vertically- 


disposed  supports.  The  invention  has  for  its  object  to  produce 
a  hanger  of  this  character  that  shall  possess  great  strength. 
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and  that  may  be  formed  of  a  number  of  parts  each  of  which  may 
be  formed  directly  from  bar  steel. 


LAUNCHES  AND  TRIAL  TRIPS. 


Adamton . — On  September  12th  there  was  launched  from 
the  yard  of  the  Northumberland  Shipbuilding  Company  Limited, 
Howdon,  the  screw  steamer  Adamton,  built  to  the  order  of 
Messrs.  John  Cory  and  Sous,  Limited,  Cardiff,  for  The  Sedville 
and  United  Kingdom  Carrying  Company  Limited.  Her  dimen- 
sions are  305  ft.  over  all,  46  ft.  breadth  extreme,  and  21ft.  7^  in. 
moulded.  The  machinery  will  be  supplied  by  Messrs. 
Richardson,  Westgarth,  and  Company  Limited,  Sunderland, 
with  cylinders  22  in.,  36  in.,  and  60  in.,  by  39  in.  stroke,  and 
two  large  boilers  14  ft.  6  in.  by  10  ft.  6  in.  diameter,  with  a 
working  pressure  of  160  lb.  per  square  inch.  The  vessel  is 
designed  to  carry  4,000  tons  on  a  light  draught.  The  vessel  wag 
christened  Adamton. 

W.  I.  Radcliffe. — On  September  12th  Messrs.  Richardson, 
Duck,  and  Company  launched  from  their  yard  a  steel  screw 
steamer  of  the  following  dimensions:  Length  overall,  383ft.:, 
breadth  extreme,  50ft.  9  in.;  depth  moulded,  30  ft.  3  in. ;  tonnage 
gross,  about  4,700  tons;  dead  weight,  7,700  tons.  The  vessel 
has  been  built  to  the  order  of  Messrs.  Evan  Thomas  Radcliffe 
and  Company,  Cardifl'.  The  engines,  by  Messrs.  Blair  and  Com- 
pany Limited,  have  cylinders  26  in.  42  in.,  and  70  in.,  witli  a 
stroke  of  48  in.,  steam  being  supplied  by  three  single-ended 
boilers  having  a  working  pressure  of  160  lb.  As  the  vessel  left 
the  ways  she  was  christened  W.  I.  Radcliffe.  This  is  the  eighth 
vessel  built  by  Messrs.  Richardson,  Duck,  and  Company,  for 
Messrs.  Radcliffe. 

Southville. — On  September  13th  there  was  launched  from  tht 
shipbuilding  yard  of  Messi's.  John  Readhead  and  Sous,  West 
Docks,  South  Shields,  a  new  screw  steamer  which  has  been 
built  to  the  order  of  Messrs.  Balls  and  Stansfleld,  North  Shields. 
The  vessel  is  353  ft.  6in.  long  over  all,  46  ft.  6  in.  broad,  and 
27  ft.  4  in.  depth  moulded.  Her  engines,  also  constructed  by 
Messrs.  John  Readhead  and  Sous,  are  of  the  triple-expansion 
type,  having  cylinders  24  ,  46,  and  65  in.  diameter,  with  45  in 
stroke,  steam  being  supplied  from  two  large  steel  boilers  working 
at  a  pressure  of  160  lb.  per  square  inch.  As  the  vessel  left  the 
ways  she  was  named  the  Southville.  This  is  the  flfth  vessel 
built  for  the  above  firm  by  Messrs.  John  Readhead  and  Sons. 

Fjordheim- — ^Messrs.  Short  Brothers  Limited,  launched  from 
their  shipbuilding  yard  at  Pallion,  on  September  13th,  a  hand- 
somely modelled  steel  screw  steamer  of  the  following  dimensions, 
built  to  the  order  of  the  Atkieselskabet  Hekia,  Christiania,  viz. : 
Length,  306  ft.;  breadth,  45  ft. ;  and  depth  moulded,  22  ft.  The 
ves.sel  has  been  built  under  special  survey  to  the  highest  class  in 
Lloyd's  and  De*  Norske  Veritas  Registers.  On  leaving  the  ways 
the  vessel  was  named  Fjordheim,  the  ceremony  being  performed 
by  Mrs.  Douglass  Mail.    After  the  launch  the  vessel  was  taken  to 
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the  works  of  the  North-Easteni  Marine  Eugineciing  Compauy 
Limited,  South  Dock,  where  will  be  fitted  engines  having 
cylinders  22i,  37,  61,  with  a  42  in.  stroke,  steam  being  supplied 
by  two  large  steel  boilers  working  at  180  lb.  pressure. 

James  Crombie. — ^There  was  launched  on  September  ]4th 
from  the  yard  of  Messrs.  Eamage  and  Ferguson  Limited,  Leith, 
a  finely-modelled  steel  screw  steamer  which  they  have  built  for 
the  Aberdeen,  Leith,  and  Moray  Firth  Steam  Shipping  Com- 
pany Limited,  Aberdeen.  The  vessel  is  186  ft.  long  between 
perpendiculars,  28  ft.  beam,  by  14  ft.  6  in.  depth  moulded,  with 
a  long  iJoop,  and  top-gallant  forecastle  extending  nearly  all  over 
the  vessel.  The  accommodation  for  first-class  passengers  consists 
of  a  saloon,  handsomely  jjanelled  in  polished  o«k;  ladies'  cabin, 
and  smoking  room,  under  the  poop,  while  on  deck,  in  steel  deck 
houses,  are  numerous  roomy  and  comfortable  state  rooms.  The 
steerage  accommodation  is  fitted  up  under  the  top-giallaut  fore- 
castle, and  is  of  an  exceptionally  comfortable  character.  Special 
attention  has  been  given  to  the  means  of  rapidly  loading  and 
discharging  cargo.  The  vessel  has  been  built  under  spacial 
survey  of  Lloyd's  highest  class  100  A  1,  and  to  the  Board  of  Trade 
requirements  for  a  passenger  certificate  for  400  passengers.  On 
leaving  the  ways  the  vessel  was  named  James  Crombie. 

CraigTOnald . — Messrs.  A.  Rodger  and  Company,  Port- 
Glasgow,  laxmched  on  September  14th  for  Messrs.  Russell, 
Huskie,  and  Company,  Leith,  a  steel  screw  steamer  of  the 
following  dimensions;  Length,  314ft.;  breadth,  44ft.;  depth 
moulded,  23ft.  3  in.;  and  to  carry  about  4,250  tons  dead  weight. 
The  new  vessel,  which  was  named  Craigronald,  will  be  engined 
by  the  builders  at  their  works  at  Govan,  where  she  was  taken 
immediately  after  the  launch. 

Towneley . — On  September  22nd  there  was  launched  from 
the  shipbuilding  yard  of  Messrs.  Wood,  Skinner,  and  Compauy 
Limited,  of  Bill  Quay,  Newcastle-on-Tyne,  a  new  steel  screw 
tteamer,  Towneley,  which  has  been  built  by  them  to  the  order 
of  Messrs.  the  Burnett  Steamship  Company  Limited,  of 
Newcastle-on-Tyue.  The  vessel  has  a  dead-weight  carrying 
capacity  of  about  1,800  tons.  The  machinery,  which  consists 
of  a  set  of  triple-expansion  engines  of  improved  design,  supplied 
with  steam  from  a  large  steel  multitulaular  boiler,  has  been 
constructed  and  will  be  fitted  by  Messrs.  the  North-Eastern 
Marine  Engineering  Company  Limited,  Wallsend.  Both  the 
ship  and  engines  liave  been  constructed  to  the  requirements  of 
Lloyd's  for  their  highest  classification,  and  have  also  been 
superintended  during  construction  by  Mr.  Norman  Burnett,  of 
Newcastle.  This  is  a  sister  ship  to  the  steamship  Gosforth, 
ivceiitly  constructed  by  Messrs.  Wood,  Skinner,  and  Company 
Limited,  and  is  the  fourteenth  vessel  in  all  which  they  have 
built  for  the  same  owners. 

Maureen- — On  September  22nd  Messrs.  S.  P.  Austin  and 
Sou  Ijimited,  launched  from  their  shipbuilding  and  repairing 
yard  the  steel  screw  steamer  Maureen,  which  has  been  built 
to  the  order  of  Mr.  S.  J.  Ditclrfield,  of  Seaham  Harbour. 
Her  dimensions  are :  Length  between  perpendiculars  310  ft. ; 
breadth  extreme,  44  ft.;  depth  moulded,  22  ft.  10  in.  The 
dead-weight  capacity  will  be  about  4,000  tons  on  a  light 
draught  of  water,  and  the  vessel  will  be  classed  100  Al  at  Lloyd's 
under  sjxicial  survey.  Engines  of  the  tri-compound  type  will 
be  supplied  by  the  North-Eastern  Marine  Engineering-  Comjiany 
Limited,  South  "Dock,  Sunderland. 

Saint  Irene . — Messrs.  Archibald  M'Millan  and  Son  Limited, 
shipbuilders,  Dumbarton,  launched  on  September  22nd  the 
steel  screw  steamer  Saint  Irene,  the  first  of  two  vessels  they 
are  at  present  building  to  the  order  of  Messrs.  Rankin,  Gilmour^ 
and  Company,  of  Liverpool.  The  moulded  dimensions  are: 
Length,  345  ft.;  breadth,  47  ft.  Gin.;  depth,  24  ft.  9  in., 
designed  to  carry  a  dead  weight  of  5,500  tons  on  a  light 
draught.  The  vessel  is  fitted  with  long  bridge,  having  accom- 
modation on  top  for  captain,  officers,  and  engineers;  poop, 
and  topgallant  forecastle,  and  is  outfit-ted  in  a  very  com- 
plete and  up-to-date  manner.  Machinery  is  being  supplied  by 
Messrs.  Dunsmuir  and  Jackson  Liraited,  Glasgow,  for  a  sea 
speed  of  10  knots.  The  vessel  and  machinery  have  been 
built  to  Lloyd's  highest  class,  under  the  supervision  of  Captain 
Davey  and  Mr.   Reid,  the  owners'  representatives. 

Trader. — The  steel  screAV  steamer  Trader,  built  by  Messrs, 
Wood,  b'kinner,  and  Company  Limited,  of  Bill  Quay-on-Tyne, 
to  the  order  of  Messrs.  T.  Thompson  and  Son,  Newcastle,  left 
the  U^ne  for  her  official  trial  trip  on  September  20th.  The 
vessel  is  rigged  as  a  fore  and  aft  schooner,  and  is  fitted  with  all 
the  latest  improvements  and  appliances  for  facilitating  the  rapid 
loading  and  discharging  of  cargoes.  Both  engines  and  hull 
have  been  constructed  to  Lloyd's  highest  class.  Tlje  propelling 
machinery,  which  has  been  constructed  by  Messrs.  the  North- 
Eastern  Marine  Engineering  Company  Limited,  at  their 
Northumberland  Engine  Works,  Wallsend-on-Tyne,  consists  of 
a  set  of  their  compound  surface  condensing  type,  having 
cylinders  16  in.,  and  32  in.  by  24  in.  stroke,  steamMjeing  supplied 
by  a  steel  boiler  working  at  a  pressure  of  120  lb.  to  the  square 
inch.  On  the  trial  run,  which  was  considered  highly  satis- 
factory by  all  concerned,  a  speed  of  9  knots  was  obtained. 


Sildra — On  September  21st  the  large  steei  screw  steamer 
Sildra  left  the  Wear  f(.i  her  official  trip.  She  has  been  built  by 
Messrs.  John  Pricstman  and  t'ompany,  Southwick,  to  the  order 
of  Mr.  Wilhelm  Jebsen,  of  Bergen,  and  is  of  tlic  fallowing 
dimensions:  Length,  348  ft.;  breadth,  46  ft.  6  in.;  depth 
moulded,  27  ft.  3  in.  She  is  built  to  take  the  highest  class  in 
Lloyd's,  and  Det  Norske  Veritas  registers.  The  engines  and 
boilers  have  been  supplied  by  the  North-Eastern  Marino 
Engineering  Company  Limited,  of  Sunderland,  the  size  of  the 
engine  cylinders  being  25  in.,  41  in.,  and  67  in.  diameter,  with 
45  in.  stroke,  steam  being  supplied  by  three  boilers  of  180  lb. 
working  pressure  per  square  inch.  The  trial  was  most  successful, 
a  speed  of  over  12  knots  being  attained  on  the  measured  mile, 
this  being  considered  highly  satisfactory. 

Karma. — Tlie  steam.ship  Karma  was  successfully  launched  on 
September  20th  by  Messrs.  Joseph  L.  niompson  and  Sons 
Limited,  North  Sands  shipbtiilding  yard,  Sunderland;  and  has 
been  specially  constructed  to  the  order  of  Messrs.  the  Unison 
Steam  Shipping  Company  Limited,  of  Loudon.  The  principal 
dimensions  are:  Length  between  perpendiculars,  346  ft.  6  in.; 
breadth  extreme,  50  ft.  10  in.;  and  depth  moulded,  25  ft.  6  in. 
She  has  been  built  to  Lloyd's  highest  class.  The  engines  and 
boilers  are  being  constnicted  by  Messrs.  Blair  and  Company 
Limited,  of  Stockton-on-Tees,  the  sizes  of  the  cylinders  being 
25  in.,  41  in.,  67  in.,  by  45  in.  stroke,  supplied  with  steam  by  two 
large  boilers  working  at  1801b.  pressure. 

Erny- — Messrs.  Russell  and  Company,  shipbuilders,  Port- 
Glasgow,  launched  on  September  21st  a  steamer  built  to  the 
order  of  Messrs.  Fratelli  Cosulich,  Trieste.  The  new  vessel, 
which  was  named  Erny,  and  which  will  be  engaged  in  the 
emigrant  carrying  trade,  is  clas.sed  100  Al  at  Lloyd's  to  the 
spar  deck  rule.  She  is  of  the  following  dinvensions :  Lengthj 
295  ft.;  breadth,  40  ft.  4  in.;  depth  moulded,  20  ft.;  with  a 
dead-weight  earring  capacity  of  about  4,000  tous,  on  about  19  ft. 
6  in.  draught.  Her  cylinders  are  24  in.,  40  in.,  and  65  in.,  by 
42  ill.  stroke.  Machinery  will  be  supplied  by  Messrs.  J.  K. 
Kincaid  and  Company,  Greenock.  The  Erny,  which  is  built 
to  accommodate  a  large  ntimber  of  first-class  passengers,  is  fitted 
tlirottghout  with  electric  lig'ht,  and  is  provided  with  a  fresh 
water  distiller. 

Manxman. — In  her  trial  trip  the  Midland  Railway  Com- 
pauy's  new  turbine  steamer  Manxman,  built  by  Vickers,  Son, 
and  Maxim,  at  Barrow,  attained  a  speed  of  twenty-three  knots. 
The  Manxman  has  been  built  for  the  Heysham  and  Isle  of  Man 
service.    She  has  accommodation  for  1,500  passengers. 

Codo. — Messrs.  the  Laxevaags  Engineering  and  Shipbuildiug 
Company,  Bergen,  Norway,  launched  on  the  24th  September, 
the  steamship  Codo,  built  to  the  order  of  P.  A.  Musaeus,  Esq., 
of  Aalcsund.  The  principal  dimensions  are :  Length  extreme, 
210ft.;  breadth,  31ft.;  depth  moulded,  14  ft.  10  in.  The 
machinery  is  also  constructed  by  the  Laxevaags  Company,  the 
cylinders  being  15J  in.  by  25^  in.  by  42  in.  diameter,  by  30  in. 
stroke.    The  working  pressure  is  175  Jb.  per  square  inch. 

Atlantic. — On  September  24th,  Messrs.  R.  and  W.  Hawthorn, 
Leslie,  and  Co.  Limited  launched  from  their  shipyard  at  Hebburn-on- 
Tyne  a  single  deck  cargn  steamer,  constructed  by  Captain  R.  Lund 
gren,  of  Gothenburg,  Ibr  the  Swedish  South  African  Line.  The  principal 
dimensions  uf  the  vessel  are  :  Length  340  ft ,  breadth  49  ft.,  dejith 
25  ft  3  iu.  T  he  main  engines  have  been  constructeil  by  the  North- 
Eastern  Mariue  Eugineering  Co.,  Wallsend,  and  consist  of  one  set  of 
triple-expansion  engines,  having  cylinders  25  in.,  40J  in.,  and  67  in. 
diameter,  with  a  stroke  of  45  in.,  steam  being  supplied  from  three 
single-endeil  lioilers,  each  13  ft.  C  in.  diameter  and  11  ft.  long,  working 
at  a  pi-essure  of  180  lb.  per  square  inch.  On  leaving  the  ways  the  vessel 
was  chri.steued  Atlantic. 

Ferdinand  A —The  screw  steamer  Ferdinand  A,  owned  by 
Messrs.  Societe  les  4tfreteurs  Reunis,  of  Paris,  has  had  her  official  trial 
trip  otf  the  Tyne.  This  vessel  has  been  fitted  with  two  new  steel 
boilers  13  ft.  6  in  by  10  ft.  6  in  ,  working  at  a  pressui'e  of  1601b.  per 
squire  inch,  and  has  also  had  a  thorough  overhaul  of  her  machinery 
and  heavy  repairs  to  the  hull.  The  whole  of  the  work  was  placed  in 
the  bauds  of  Messrs.  The  North-Eastern  Marine  Engineering  Compauy 
Limited,  and  executed  by  them  at  their  Northumberland  Engine 
Works,  Wallsend-on-Tyne.  Great  .satisfaction  was  expressed  at  the 
expeditious  and  excellent  manner  in  which  the  work  had  been  done, 
and  on  the  measured  mile  the  vessel  maintained  more  than  her  contract 
speed,  which  was  considered  very  satisfactory. 

Cornish  Coast.— On  September  24th  Messrs.  W.  Harkess  and 
Sun  Limited  lavuiehed  fruuj  their  yard  at  Middlesbrough  a  steel  sci-ew 
steamer,  which  has  been  built  to  the  order  of  Messrs.  F.  H.  Powell  and 
Co.,  of  Liverp  ol,  Manchester,  aud  Bristol,  and  especially  designed  to 
meet  the  requirements  of  their  Liverpool  and  South  Coast  trade.  The 
\-ess8l  is  built  considerablj'  in  excess  of  Lloyd's  100  Al  class.  The 
jirincipal  dimens'ous  are  : —  Length,  180  ft.;  breadth,  284  ft.;  depth, 
15  ft.  moulded  ;  aud  she  will  cmy  950  tons  of  cai-go  on  a  light  draught. 
Ti  iple  expansion  engines  will  be  fitted  on  boar<l  liy  Messrs.  MacColl  aud 
Pollock,  of  Sunderland,  and  these  are  designed  to  dr.vc  the  vessel  a 
s[)eed  of  lOA  knots  loaded  on  a  light  con.sumirt.ion.  On  leaving  the  ways 
the  vessel  was  named  Cornish  Coast. 
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Trent  and  Lizzie  Melling.— There  was  launched  from  the 
shipbuiklhig  yard  oi  Mes.srw.  Smith's  Dock  Cu.  Limited,  North  SLields, 
on  September  '2'3n\  two  tiuely  modelled  steel  steam  trawlers,  which 
have  teen  I'Uilt  to  Lloyd's  highest  class.  As  they  left  the  wajs  Ihey 
were  named  the  Trent  and  the  Lizzie  Melling.  'J  he  dimensions  of  the 
Tient  are  120  it.  by  21  ft.  tj  in.  liy  12  ft.  10  hi.,  and  will  be  fitted  with 
engines  su])lilied  by  Messrs.  the  Shields  Engineering  and  Dry  Dock  Co. 
Limittd,  ot  North  .-hields,  the  cylinders  of  which  are  12  in.,  20  in.,  and 
34  in.  by  24  in.  sti  oke,  and  boiler  12  ft.  3  in.  ]>y  10  ft.,  IsO  lb.  pressure. ' 
The  dimen.<iona  of  the  Lizzie  Melling  are  117  ft.  liy  21ft.  6  in.  by 
12  ft.  10  in.,  and  will  be  fitted  with  enginei,  also  supplied  by  Me.ssi-s.  The 
Shields  Engineei'ing  and  Drv  Dock  Co.  Limited,  with  cdindei's  12  in., 
20  in.,  and  33  in.  by  23  hi.  sti-oke,  and  boiler  12  ft.  by  10  ft.  by  1801b. 
pressure. 


NAVAL  NOTES. 

The  Admiralty  received  on  September  20th  tenders  for  the 
construction  of  two  powerful  battleships  to  be  built  in  private 
yards.  Offers  were  received  from  Clyde,  Barrow,  and  Tyne 
builders.  The  new  vessels  will  be  the  largest  ever  built,  having 
a  16,500  tons  displacement,  and  in  point  of  armament  and 
armoured  protection  will  surpass  anything  yet  constructed. 

The  Central  News  leai-ns  that  Messrs.  Yarrow,  of  Poplar, 
who  have  just  secured  an  important  contract  from  the  Austrian 
Government  for  the  building  of  a  large  number  of  torpedo  boats 
and  torpedo-boat  destroyers,  have  decided  to  follow  the  design 
adopted  in  the  case  of  the  Japanese  torpedo  boats  turned  out  by 
the  firm,  and  which  have  proved  so  successful.  The  new  boats, 
with  the  e.xception  of  the  introduction  of  some  slight  modifi- 
cations and  recent  improvements,  will  be  almo.st  identical  in 
size  and  tonnage,  and  this  design  has  been  preferred  to  the 
new  craft  designated  scouts  now  being  constructed  to  the  order 
of  the  British  Admiralty.  Altogether  the  contract  embraces 
the  coEstruction  of  some  30  boats  of  both  classes,  although  this 
number  may  be  exceeded  at  a  later  date.  Beyond  this  Mr. 
Yarrow  declined  to  enter  into  details,  although  it  was  admitted 
that  the  new  boats  would  be  of  sufficient  power  and  capacity  for 
ocean-going  purposes.  The  new  warships  will  be  a  valuable 
addition  to  the  Austrian  Navy,  which  comprises  some  fine 
battleships,  but  which  hitherto  has  been  rather  weak  in  this 
particular  class. 


QUERIES  AND  REPLIES. 

Communicalions  intended  for  insertion  should  be  written  on  one  side  of 
the  paper  only ;  and  if  accompanied  by  sketches,  these  should  be 
neatly  drawn,  and  forwarded  on  a  roll,  to  prevent  creasing/.  We 
cannot  undertake  to  return  rejected  communications,  or  to  reply  to 
inquiries  by  letter.  In  all  cases  letters  must  be  accompanied  with 
the  name  and  address  of  the  writer. 

We  do  not  hold  ourselves  responsible  for  the  opinions  of  our  Corres- 
pondent!. 

1845.  Spirit  Level  Tube. — Can  any  reader  tell  me  where  I  can  pur- 
chase a  spirit  level  tube  which  has  been  ground  out  true  in  the 
inside  ?  I  know  they  are  made,  as  I  have  seen  one.  The  price  is 
about  3s.  each. — A.  H. 

An-iicer. — Write  Hooper,  Suffolk  Street,  Biruinighani,  or 
Reynolds,  Levelling  Instrument  Maimfaclurer,  SuKolk  Street, 
Birmingham. — J.  J. 

1847-  Boiler  Feed. — "What  is  the  reason  that  vihen  feeding  boilers 
through  a  Green's  ecouomiser,  if  the  water  in  econorniser  rises 
above  a  certain  temperature,  the  boiler  pump  fails  to  pump  the 
water  into  the  boilers  ?  We  can  feed  all  right  if  the  temperature  is 
about  260  deg.  Fah.,  but  if  this  rises  to  300  deg.  Fah.,  the  pump 
fails.    Why  is  this  ? — Bolton. 

Answer. —  Referring  to  query  raised  by  "Bolton"  in  The 
Practical  Enr/incer  of  September  16th,  as  regards  the  difficulty  of 
feeding  boilers  through  a  Green's  econorniser  owing  to  the  high 
temjierature  of  the  feed  water  entering  boiler,  there  is  one 
point  omitted  in  "  Bolton's "  question,  and  that  is,  the  boiler 
liressure  at  which  he  is  working.  If  the  temperature  of  water  in 
the  ccouoniiser  is  above  the  temperature  corre.sponding  to  the 
pressure  at  which  water  is  formed  into  steam,  evaporation  will 
take  place  in  the  econorniser  as  well  as  in  the  boiler,  the  result 
being  that  there  will  be  no  pa.ssage  of  water  from  one  to  the  other, 
although  there  may  be  a  passage  of  steam.  Hence  the  water  level 
in  the  boiler  will  fall.— X. 

1850.  Revolutions  of  Engine. — Given  dimen.sious  of  engine,  boiler 
pressure,  and  amount  of  work  engine  has  to  perform,  how  can  I 
estimate  the  speed — i.e.,  number  of  revolutions  at  which  it  will 
work?  Example:  We  have  an  engine  20  in.  diameter  cylinder, 
4  ft.  stroke,  cut  off  7  stroke.  Boiler  pressure  at  gauge  70  lb.  per 
square  inch.  Engine  required  to  do  work  equal  to  3,870,768  foot- 
pounds per  minute,  hauling  coal  up  nn  incline  of  1  in  3,  at  six  miles 
per  hour.    To  know  what  gearing  to  put  between  the  8  ft.  drum 


and  engine,  I  must  know  the  speed  of  engine.  Perhaps  some 
c  -rrespondent  can  give  a  rule  for  determining  pi.ston  speeds  for 
given  pressures  and  cut-offs  when  engine  is  doing  its  fair  load. — 
Mining. 

Ausiccr. — Rciu! ution  of  Emjinc  :  First,  find  hor.se  power  at  drum 
to  perform  3,870,768  foot-pounds  of  wor-k 

=  5^10768  ^  ^^^.2  y  p 
330U0 

then  horse  power  required  at  engine,  taking  one  reduction  of 
gearing  at  90  per  cent  efficiency 

=  111"^ 
•90 

then  to  find  revolutions  of  engine  u.se  The  Practical  Engineer's 
Pocket-book  well-known  rule — i.e., 
PLAN 
33000 

Mean  effective  pressure  from  70  lb.  pressui'e  at  gauge  (assumed  as 
Ijoiler  pressure)  say  601b.  at  engine,  then  M.E.P.  =  75  ('95 
constant  at  '7  cut-off  -  17  back  pressure  x  '8.5)  diagram  factor 
=  46'3,  then 

46-3  X  8  X  314  X  N 
'  3B000 
123  X  33000 


=  123  H.P.. 


H.P. 


123  = 

therefore  N 


=  35  about  (No.  of  revs.). 


46-3  X  8  X  314 

Gearing  :  Speed  of  drum  given  at  6  miles  per  hour  on  8  ft.  diameter, 
1  mile  per  hour  =  88  ft.  per  minute,  then  revolutions  of  drum 
88  X  6 


therefore  ratio  of  gearing 


35 
21 


=  21, 


1-7  to  1, 


sav  run  engine  at  42  revolutions,  and  put  in  2  to  1  gearing. — ■ 
W"^.  H.  B. 

1851.  Overhead  Electric  Travelling  Cranes.— Can  any  reader 

give  any  formula  for  approximateh*  finding  the  B  H.P.  of  the 
motors  required  for  the  lifting,  travelling,  and  traversing  motions 
of  overhead  electric  travelling  cranes,  such  as  have  appeared  in  tne 
recent  issues  of  The  Practical  Emjineer,  the  maximum  loads  of  the 
cranes  say  between  5  to  25  tons  ?  Also  some  figures  of  useful  speeds 
for  the  various  motions  would  be  acceptable. — A.  W.  M. 

Answer. — The  projjer  speeds  for  a  crane  depend  on  the  purpo.se 
for  which  it  is  intended.  'I'he  longitudinal  travelluig  is  usually 
the  cjuiokest  uiotinn,  as  the  distances  co\'eicd  are  relatively  great. 
If  the  load  is  habitually  lifted  Vjv  a  sling,  and  if  a  single  sbuger  is 
employed,  the  longitudinal  speed  is  linhted  by  the  speed  at  which 
he  can  walk  from  one  point  to  the  other,  and  it  becomes  useless  to 
exceed  this.  Assuming  the  slinger  to  walk  at  the  rate  of  four 
miles  per  hour,  or  350  ft.  per  minute,  he  should  start  as  soon  as  the 
load  is  well  off  the  ground,  and  should  lie  at  the  depositing  point 
\\\\cu  it  has  again  nearly  reach  d  the  ground.  The  crane  should 
therefore  travel  faster  than  the  man,  and  should  overtake  him  half 
way.  The  maximum  useful  sj)eed  is  thus,  say,  400  ft  to  450  ft. 
per  minute.  AVith  a  pi'actised  operator,  cross  traver.siug  takes 
plaoe  simultaneously  with  longitudinal  travelling,  and  occupies  U) 
extra  time.  If  the  crane  is  of  large  capacity,  an  auxiliary  hoisting 
drum  or  an  independent  trolley  for  light  loads  saves  Ijoth  power 
and  time.  The  following  tafile  gives  the  speeds  of  typical  modern 
cr;tues  for  engineering  shops,  and  indicates  that  the  speeds  adojited 
b}'  English  makeis  are  still  consideralily  Ijelow  those  employed  in 
America  :  — 

Cr.vnes  by  English  Makers. 


Speed  with  full  load  in  feet  per  minute. 


capacity. 

in  tons. 

Hoisting. 

Cross 
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The  usual  AinericiUi  jn'actice  fur  shop  craues  is  :  Longitudinal 
travelluig,  3C0  ft.  to  450  ft.  [jer  iniiiuti?  ;  cross  traversing.  100  ft.  to 
150  ft.  per  minute;  and  hoisting,  10  ft  to  50  ft.  per  minute, 
aee-ording  to  the  capacity.  The  Whiting  Foundry  Equipment  Co., 
of  Harvey,  Ills.,  U.S.A.,  adopt  the  following  standard  range  of 
speeds  for  three-motoi'  electric  ti'avelling  cranes,  for  maximum  and 
light  loads.  Cranes  Iwring  maximum  lifting  cajjacities  of  from 
:'  to  5  tons  :  Hoisting  speed  15  ft.  per  miimte  with  maximum 
load,  to  30  ft.  i)er  minute  with  light  loads.  Longitudinal  travelling 
speed  200  ft,  per  minute  with  full  load,  to  250  ft.  per  minute  with 
hght  load.s.  Cross  ti-aveising  speed  100  ft.  per  minute  with  full 
load,  to  150  It.  per  minute  with  light  loads.  Cranes  havino  maxi- 
mum lifting  capacities  of  from  7h  to  30  tons :  Hoisting  speed  10  ft. 
per  minute  with  maxinmm  load,  to  20  ft.  per  minute  with  light 
loads.  Longitudinal  tra^-elling  and  cross  traversing  speeds  same  as 
for  cranes  of  capacities  of  fi-om  2  to  5  tons,  given  above  Apart 
from  the  motor,  a  mechanical  efficiency  of  66  ]ier  cent  in  the  lifting 
mechanism  itself  may  lie  assumed  with  good  woi'kmanship,  and  if 
only  spur  gearing  is  used.  The  actual  total  efficiency  as  measured 
)iy  the  I'elatiou  of  the  work  done  iu  raising  the  load  to  the  power 
absorbed  liy  the  motor,  as  ascertained  for  progressi\-e  loads  on  a 
50  ton  three-motor  crane  constructed  by  Messrs,  Adamson  and  Co., 
were  as  follows  : — 

Load  in  tons   5  ...  10  ...  15  ...  20  ...  30  ...  40  ...  50 

Efficiency  per  cent..  26  ...  41  ...  54  ...  60  ...  63  ...  61  ...  56 
Some  further  results  with  other  similar  cranes  by  the  same 
maker  were  : — 

Lifting  capacitj' of  crane  hi  tons    5    ...    10    ...  30 

Speed  of  liftuig  full  load,  iu  feet  per  minute  13.1...   6'3    ...  2"4 

Efficiency  per  cent    47    ...    56    ...  54 

Longitudinal  travelling  is  much  accelerated  hx  having  the  runway 
track  smooth,  and  designed  to  resist  lateral  stresses  etjual  to  one- 
fifth  the  cajiacit}'  of  the  crane.  The  bridge  ti'acks  should  be 
designed  to  re.sist  lateral  stiesses  ecjual  to  one-fourth  1he  capacity 
of  the  crane.  In  calculating  the  brake  horse  power  of  the  motors 
for  longitudinal  tra\  clling  and  cross  travci'suig.  a  tractive  force  (jf 
50  111.  and  35  U.j.  jier  ton  of  total  weight  respectively,  is  commonly 
a.ssumed,  given  level  tracks,  spur  gearing,  and  reasonably  large 
tiack  wheels.  Some  actual  figures  recently  given  by  Mr.  R. 
Matthews,  in  a  paper  read  before  the  Manchester  Association  of 
Engineers,  are  : — 
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1848.  Dishing  and  Flanging  Plates.— Would  some  of  your  readers 
kindly  inform  me  the  be.st  method  of  dishing  and  flanging  plates 
4  ft.  to  8  ft.  diameter,  and  from  |  iu  to  f  iu.  thick,  with  a  hydraulic 
press  having  lai-ge  centre  ram  and  four  auxiliary  rams  ?  A  rough 
sketch  of  various  sections  of  dies,  etc.,  would  oblige. — Hydraulic. 

1849.  Book  on  Brown's  Hydraulic  Cargo  Gear  and  Telemotor. 

Will  any  reader  kindly  tell  me  the  name  of  a  book  from  which  I 
can  obtain  the  necessary  information  for  the  efficient  working  and 
maintenance  of  Brown's  hydraulic  cargo  gear,  on  board  ship, 
with  a  chapiter  on  the  telemotor  '—Marine  Engineer. 

1852.  Marine  Engineer  Appointment.— I  am  desirous  of  entering 

the  service  of  the  mercantile  mai-ine  as  an  engineer.  Can  you 
inform  mc,  through  the  medium  of  your  paper,  which  is  the  best 
way  to  get  on  board  a  vessel  in  the  capacity  of  third  or  fourth 
engineer  ?  I  have  served  my  time  with  a  well  known  Leeds  firm 
of  engineer's,  where  I  have  had  a  good  engineer  training,  having 
worked  in  their  tool  shops.  I  should  also  be  glad  if  you  could  tell 
me  of  a  book  giving  an  account  of  the  life  and  duties  of  a  marine 
engineer  ?— C.  R.  li. 

1853.  Burner  for  Liquid  Fuel-- Can  any  reader  describe  a  burner 
for  liquid  fuel  for  a  2  horse  power  boiler,  fitted  with  Field's  tubes, 
or  can  same  be  purchased  ?  — J.  Q. 


TO  CORRESPONDENTS. 

To  "J.  C.  C."  and  "T.  M.  G.  S."    Kindly  send  names  and  addresses, 
not  for  publication. 


MISCELLANEA. 


Shellac  is  not  a  vegetable  product,  but  an  incriistatiou 
depo.sited  by  certain  insects  ou  the  branches  of  trees  in  East 
India.  It  is  collected  by  the  natives,  and  after  treatment  in 
various  processes  takes  it  he  commercial  form  in  which  we 
know  it. 

Electrical  Ore  Finding.— ^The  operations  conducted  by 
the  Electrical  Ore  Finding  Company  Limited,  on  the  Barrow 
Hematite  Steel  Company's  property  have  been  successful  in  the 
location  of  hematite  ore.  The  instruments  having  located  certain 
spots  that  contained  hematite  iu  g-i-ound  that  had  not  been 
previously  worked,  bores  were  put  down  by  the  Barrow  Hematite 
Steel  Company,  and  hematite  ore  has  been  struck  at  a  depth  of 
88  ft.  from  the  surface.  This  is  within  a  few  feet  of  the  depth 
previously  indicated  by  operators  of  the  Ore  Finding  Company. 

Notice  of  Meeting. — Rugby  Engineeeing  Society; 
The  annual  general  meeting  will  be  held  iu  the  Benn  Build- 
ings, High  Street,  on  Thureday,  October  6th,  19i)4,  at  8  o'clock, 
when  the  following  business  will  be  transacted :  Election  of 
officers  and  members  of  Council.  Ballot  for  day  of  meeting. 
President's  report  for  session  1903-4.  AJteration  to  rule  10,  re 
auditors.  After  which  there  will  be  a  discussion  on  the  metric 
system,  which  will  be  opened  by  Mr.  E.  R.  Briggs,  Hon. 
Recording  Secretaiy,  and  replied  to  by  Mr.  R.  C.  Jackson, 
member. 

The  Paris-Lyons  Mediterranean  railroads  have  introduced 
automobile  trains  upon  their  service  between  Paris  and 
Montereau,  a  distance  of  45  miles.  The  carriages  are  each 
36  ft.  in  length,  by  8  ft.  wide,  and  9  ft.  high.  The  first-class 
compartments  have  accommodation  for  12  passengers,  and  the 
second  class  for  24  passengers.  Twelve  more  passengers  can 
be  accommodated  upon  a  glazed  platform  at  the  rear  of  the 
carriage,  while  the  engineer  has  his  position  in  front.  Each 
automobile  costs  ^1,600  ,as  compared  with  ,£4,400  for  an 
ordinary  steam  locomotive. 

Large  Oil  Store  at  Sunderland. — The  General  Petroleum 
Conipauy  Limited,  have  decided  upon  the  establishment  of  oil 
tanks  and  stores  at  Hendon  near  Sunderland.  It  is  intended 
to  havo  two  steel  tanks  for  the  storage  of  the  petroleum  spirit, 
each  holding  1,500  tons,  and  three  storage  tanks  for  petroleum 
proper,  each  with  a  capacity  of  4,000  tons.  Arrangements  will  be 
made  to  .store  there,  when  the  scheme  is  fully  developed,  any- 
thing from  20,000  toi50,0iX)  tons  of  oil,  and  this  is  to  be  pumped 
from  the  ships  which  will  be  berthed  in  the  Hendon  Dock,  at. 
the  rate  of  6,000  tons  in  24  hours,  which  will  mean  the  institution 
of  very  powerful  pumping  machinery.  The  material  has  been 
made  by  Messrs.  the  Wheesoe  Foundry  Company,  of  Darlington, 
but  the*  building  will  be  erected  by  Messrs.  Sir  James  Lang  and 
Sons  Limited,  l5eptford. 

Referring  to  the  losses  in  a  steam  turbine,  as  shown  by  an 
analysis  of  tests  on  a  500  kilowatt  Curtis  turbine  at  Newport, 
II.  F.  Schmidt,  in  the  Street  Railway  Journal,  gives  the 
following  figTires:  Losses  in  bucket  and  spreading  and  leak- 
age, 14'80  per  cent;  loss  in;  final  velocity  of  steam,  14  per  cent; 
friction  of  wheels  in  chambers,  6-2  per  cent;  nozzle  losses,  6 
per  cent;  radiation,  3  per  cent;  work  available  at  shaft,  56 
per  cent.  For  a  1,250  kilowatt  Westiughouse-Parsons  turbine, 
in  the  New  York  Subway  plant,  the  corresponding  figures  are 
as  follow :  Losses  in  bucket  and  guide,  etc.,  11'9  per  cent; 
friction  of  drum  and  bucket,  6-3  percent;  loss  of  final  velocity 
of  steam.,  12  per  cent;  radiation,  7  per  cent;  work  available  at 
turbine  shaft,  62-8  per  cent. 

Railway  Projects  in  China. — It  would  appear  that  in  spite 
of  unpromising  circumstances  railway  construction  is  making 
considerable  prosfress  iu  China  at  the  present  tim.e.  It  is 
satisfactoiy  to  find  that  the  British  syndicate,  headed  by  Messrs. 
Jardine,  Matheson,  and  Company,  have  at  length  got  rid  of  all 
their  difficulties,  and  promise  to  cut  the  first  sod  of  the  imperial 
line  from  Shanghai  to  Nanking  early  in  October.  This  is  a  line 
of  something  like  200  miles,  passing  through  one  of  the  most 
productive  districts  of  the  Empire.  It  has  long  been  wanted, 
since  water  communication  via  the  Woo-sung  and  Tang-tse  rivers 
is  circuitous  and  troublesome.  Some  time  ago,  when  the  project 
was  seriously  mooted,  the  syndicate  began  operations  by  recon- 
structing the  short  line  from  Shanghai  to  the  port  of  Woo-sung, 
and  this  branch  of  some  15  miles  is  now  doing  a  profitable  traffic 
alike  in  passenger  and  merchandise.  It  forms  part  of  the 
security  for  the  larger  scheme,  and  will  be  absorbed  by  it  in  due 
course.  The  projected  railway  will  pass  through  Quisan, 
Soochow,  Wusieh,  Chang-chon,  and  Tanyang,  striking  the  Tang- 
tse-Kiang  at  Chin-Kiang.  Apart  from  a  big  bridge  to  cross 
the  creek,  issuing  from  the  Tai-hu  Lake,  the  works  so  far  do  not 
surpass  the  ordinary,  but  the  country  between  Chin-Kiaiig  and 
Nankino-  is  hilly,  even  mountainous  in  places,  and  tunnels  and 
cuttings  will  be  needed,  some  of  them  of  a  costly  cbaracter. 
Work  on  the  line  is  to  be  begun  at  several  points  simultaneously, 
and  it  is  hoped  to  connect  Shanghai  with  Soo-Chow  m  two  years. 
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ENGINEERING  COURTS  OF  ARBITRATION. 

The  disturl)ances  that  have  occurred  to  some  of  the  .staple 
industries  during  the  last  few  years  owing  to  misunder- 
standings between  masters  and  men  have  been  responsible 
for  an  interruption  to  the  success  of  the  industries  to  an 
extent  that  is  probably  not  capable  of  being  estimated, 
owing  to  the  fact  that  no  disturbance  can  arise  to  one 
industry  without  the  reaction  being  felt  by  the  others  to 
an  almost  equal  extent. 

The  history  of  the  negotiations  that  have  occurred 
towards  the  settlement  of  all  the  large  troubles  that  have 
arisen  between  the  organised  forces  of  capital  and  labour 
sliow  quite  clearly  that  in  practically  every  case  independent 
men  have  been  able  to  be  of  greater  value  in  effecting  a 
settlement  than  those  immediately  concerned  and  inter- 
ested. It  is  not  casting  any  reflection  either  upon  tlie 
employers  or  the  employed  when  we  state  that  many  large 
firms  have  been  arrested  in  their  growth  and  their  enter- 
prise has  been  checked  by  troubles  that  emanated  between 
the  manageinent  and  the  works  upon  questions  of  detail 
as  to  'which  ultimately  there  was  a  common  agreement  and 
settlement  arrived  at  that  might  have  been  secured  at  the 
outset.  When,  however,  this  settlemeiit  did  come  and  the 
terms  were  fixed,  the  loss  that  had  arisen  to  the  men  and 
the  masters  respectively  was,  in  our  opinion,  the  smallest 
of  the  losses  that  actually  occurred,  owing  to  the  work 
that  should  have  been  done  by  the  men  in  the  district 
and  by  the  firms  then  concerned  being  dissipated  and 
transferred  to  firms,  in  many  cases  foreigners,  who,  having 
once  got  in,  have  managed  to  keep  in. 

We  have  recently  had  an  opportunity  of  visiting  German 
works  where  machinery  and  motors  intended  for  this 
country  have  been  made  and  provided  with  English  names 
tliereon,  or  arranged  in  such  a  way  that  name  plates  could 
be  attached,  and  the  orders  that  gave  prominence  to  the 
particular  fu'ms  in  question  were  those  that  were  sent  at 
a  moment  when  the  •engineering  industry  was  in  the  throes 
of  a  strike  in  this  country,  and  when,  too,  it  was  necessary 
that  engineering  work  should  be  promptly  done.  The 
trouble  that  arises  in  connection  with  such  a  placing  of 
an  order  is  a  common  one,  for  that  which  was  intended 
to  be  purely  an  emergency  order  can  now  be  considered 
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as  the  initiatory  or  pioneer  order  for  a  large  amoiiut  of 
other  work  wliich  users  in  this  country  found  could  be 
obtained  from  foreign  merchants  or  factors  quite  as  readily 
as  from  actual  manufacturers  resident  at  home. 

There  is  at  the  present  moment  a  feeling  of  unrest  in 
many  districts,  owing  to  the  method  of  payment  and 
settlement  of  work,  that  bids  fair  to  cause  as  great  a 
trouble  and  disturbance  to  the  engineering  industry  as 
anything  that  has  arisen  in  connection  with  working  time 
and  rates  of  pay  for  several  years  past. 

When  persons  in  business  have  a  disagreement,  and 
when  matters  pertaining  to  property  become  involved  in 
a  question  of  debate  or  dispute,  recourse  to  law  is  abso- 
lutely necessary,  and  although  such  a  recourse  is  costly, 
the  settlement  is  a  final  one,  and  all  parties  concerned  have 
to  abide  by  the  result.  When,  however,  the  two  forces 
which  go  towards  making  the  success  of  this  country, 
namely,  capital  and  labour,  become  involved  in  a  dispute, 
it  appears  to  be  at  the  present  impossible  for  the  law  to 
be  of  nmch  assistance,  inasmuch  as  the  methods  of  arriving 
at  a  settlement  frequently  assume  a  course  which  simply 
amounts  to  one  wearing  out  the  other,  or  one  breaking 
down  the  other,  rather  than  the  one  coming  to^  a  fair 
agreement  with  the  other. 

We  consider  the  time  has  arrived  when  the  engineering 
trade  in  particular  should  agree  to  have  a ^  Court  of 
Arbitration  for  the  determination  of  questions  that  are 
incapable  of  being  settled  locally  or  domestically,  and  this 
Court  should  be  just  as  effective  in  its  methods  as  the 
High  Courts  of  Justice,  and  should  be  armed  with  powers 
of  compulsion  in  the  matter  of  seeing  that  its  decisions  are 
properly  obeyed,  and  its  dictates  correctly  and  faithfully 
adhered  to.  Wlieu  such  a  Court  is  recognised,  money  will 
be  saved,  industries  will  be  helped,  and  national  trade 
disorganisation  will  be  obviated. 


MUNICIPALITIES  AND   TECHNICAL  TRADING. 

Very  little  objection  can  be  urged  against  the  broad 
principle  of  giving  to  the  people  the  right  to  supply 
themselves  with  those  things  that  are  absolutely  necessary 
for  the  connaunity  as  a  Avhole.  Thus  the  acquisition  of 
waterworks  by  nmnicipalities,  and  even  gas  and  electric 
light  undertakings,  may  well  be  justified,  inasmuch  as 
these  necessities  should  not  become  the  subject  of  caprice, 
or  the  people  be  harassed  or  placed  under  the  power  of 
any  monopolists  to  exact  what  terms  they  please  for 
supplying  the  necessities  of  ordinaiy  living. 

Wlien,  however,  nmnicipalities  undertake  to  trade  and 
supjjly  the  ratei>ayers  with  articles  that  can  be  equally  well 
supplied  by  private  individuals  and  private  companies,  then 
the  temptation  of  the  municipality  to  undersell  beconies 
great,  with  a  consequent  injury  to  the  jnivate  trader  who 
has  expenses  to  meet  that  the  municipal  concern  calmly 
ignores. 

There  are  many  extravagant  installations  of  electrical 
power  plant  in  this  country  that  liave  been  put  down  appar- 
ently with  the  notion  that  an  iunuense  revenue  was  to  be 
forthcoming  immediately  upon  their  being  completed,  until 
it  has  become  almost  the  exception  for  large  undertakings 
connected  with  municipal  control  to  be  properly  worked  on 
a  sound  commercial  basis,  that  while  providing  for  depre- 


ciation gives  a  satisfactory  return  to  the  ratepayers  for 
the  money  they  have  sunk  in  such  undertakings. 

There  is  a  temptation  upon  the  part  of  many  town 
councillors  to  rush  into  engineering  schemes  in  order  that 
they  may  have  the  so-called  credit  of  being  up-to-date 
corporations  equipped  with  all  the  modern  improvements. 
We  have  in  mind  one  district  where  no  lights  of  any  kind 
had  been  considered  necessary  by  the  residents  but  that 
of  the  moon,  that  went  boldlv  into  an  electric  lisfhting 
scheme,  tlie  effects  of  which  have  crippled  the  district  and 
caused  many  residents  to  seek  other  localities  where  they 
might  avoid  the  burden  of  the  hea,vj  rates  that  have  been 
involved. 

An  instance  of  municipal  trading  being  unsuccessful  has 
aiisen  in  connection  with  the  Newcastle-on-Tyne  tramways 
undertaking  which  appears  to  be  giving  the  residents  in 
that  city  an  uncomfortable  time  of  it.  It  appears  that  the 
Council  of  this  engineering  city  have  a  peculiar  way  of 
apportioning  the  expenses  that  should  be  charged  to  the 
tramways  undertaking,  for  no  depreciation  fund  has  been 
provided,  and  some  .£16,000  interest  has  been  paid  upon 
capital  which  apparently  has  not  produced  any  income 
whatever.  Nothing  has  been  paid  for  rent  of  the  ground 
on  which  the  huge  power  station  and  the  car  sheds  stand, 
so  that  the  ratepayers  have  practically  given  to  the 
tramways  undertaking  the  free  use  of  valuable  property 
that  presumably  could  have  brought  them  an  income  from 
rent  had  it  been  acquired  for  any  other  purpose.  The 
only  remedy  for  the  difficulty  that  has  been  created  is 
apparently  to  increase  the  tramway  fares,  as  well  as 
increase  the  rates,  to  make  up  for  the  luxury  of  the  low- 
priced  travelling  that  the  passengers  have  been  permitted 
to  indulge  in  during  the  short  existence  of  the  undertaking. 

If  members  of  City  Councils  would  carry  with  them  in 
the  administration  of  the  affairs  of  their  cities  the  same 
business  habits  and  rules  that  prompt  them  in  their 
ordinary  private  business,  many  of  the  extravagant  schemes 
that  have  been  undertaken  for  municipal  enterprises  would 
never  have  seen  light,  but  would  have  I'emained  as  pet 
hobbies  for  the  harmless  vapoui'ising  of  their  originators. 


NOTES  ON  NEWS. 

German-built  Turbine  Steamers. — 'The  statement  that 
a  high-si^eed  Atlantic  turbine  steamer  was  to  be  built  in 
Germany  seems  to  have  arisen  from  the  fact  that  a  small 
experimental  turbine  Channel  steamer  to  trade  between 
Hamburg,  Nordeney,  and  Heligoland  is  to  be  built.  The 
steamer  is  for  a  Hamburg  steamship  company,  but  the 
builders  are  the  Vulcan  Company,  who  are  the  constructors 
of  all  high-speed  German  liners,  so  that  another  medium 
is  thus  provided  for  acquiring  experience  to  build  the 
Cunarders  when  the  time  comes.  This  vessel  is  to  be  just 
under  2,000  tons  displacement,  with  a  length  of  about 
300  ft.,  a  beam  of  38  ft.,  and  a  draught  of  9  ft.  10  in.  She 
is  thus  smaller  than  the  Midland  turbine  boats.  She  will 
differ  from  them  in  several  important  respects,  because 
she  will  have  Yarrow  water-tube  boilers  instead  of  steam 
generators  of  the  cylindrical  type,  and  these  will  be  worked 
under  forced  draught  on  the  Howden  system,  whicli  is  being 
adopted  very  extensively  with  water-tube  boilers.  The 
steam  turbines,  too,  will  be  of  the  Curtis  type,  but  instead 
of  there  being  three,  as  in  the  case  of  all  Channel  turbine- 
driven  steamers,  there  wiU  only  be  two,  as  in  an  ordinary 
twin  steamer  astern.    Turbines  will  be  fitted  to  each  shaft. 
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Tlie  power  will  be  6,000  H.P.,  so  that  a  very  high  speed 
is  expected.  The  Vulcan  Company  are  now  engaged  on  the 
trials  of  a.  fast  cruiser  with  Parsons  turbines. 


Tenders  for  New  Destroyers. — The  Admiralty  will, 
within  the  next  three  or  four  weeks,  invite  tenders  for  the 
construction  of  the  fourteen  torpedo-boat  destroyers  to  be 
built  under  this  year's  programme.  There  appears  (says  the 
Glasgow  Herald)  still  to  be  some  doubt  as  to  the  type  of 
vessel  to  be  adopted.  Many  officers  strongly  support  the  more 
recent  vessels  which  have  in  sea-going  trim  a  speed  of 
25 J  knots;  while  others  look  askance  a.t  the  fact  that  even 
in  fair  weather  and  in  emergency  there  is  no  new  torpedo 
craft  of  a  greater  speed.  For  torpedo  work  speed  is  every- 
rhing,  and  thus  many  contend  that  28  knots  ought  to  be 
possible.  The  Admiralty  would  willingly  accept  this  higher 
rate  if  it  could  be  got  along  with  the  other  conditions, 
and  without  a  great  increase  in  cost.  In  the  circumstances 
it  is  only  right  that  in  the  new  contract  terms  of  load, 
etc.,  should  be  specified  with  a  minimmn  speed  of  say  251- 
knots,  and  that  a  premium  should  be  paid  for  each  extra 
quarter-mil©  per  hour  realised  on  trial.  When  penalties 
are  exacted  for  deficiencies  in  speed  it  does  not  seem 
unreasonable  to  have  premiums  for  higher  speed.  If  these 
premiums  were  of  an  encouraging  amount,  especially  for 
large  additions,  there  is  no  doubt  that  the  firms  would  exert 
all  their  ingenuity  to  afford  the  necessary  improvement. 
Such  rewards  would  be  an  incentive  to  advance  in  steam 
propulsion.   

Municipal  Tramways  Association. — The  third  annual 
conference  of  the  Municipal  Tramtways  Association  of  Great 
Britain  opened  on  the  27th  ult.  in  St.  George's  Hall, 
Livei'pool.  About  100'  delegates  were  present,  and  there 
were  also  in  attendance  three  representatives  of  The  Hague 
Tramways,  Holland.  The  President  (Mr.  C.  R.  Bellamy, 
manager  of  the  Liverpool  tramways),  in  his  address,  dealt 
with  various  topics  affecting  tramway  interests.  The  stand- 
ardisation of  tramway  accounts,  which  was  referred  at  the 
jtrevious  conference  to  a  joint  committee  of  the  Institute 
of  Municipal  Trea.surers  and  Accountants  and  of  that  Asso- 
ciation, had  been  pu.shed  forward  with  vigour  and  care. 
A  form  of  accounts  had  been  evolved  which,  it  was  hoped, 
would  enable  a  fair  comparison  to  be  made  of  the  working- 
results  of  comparable  undertakings.  The  municLpalisation 
of  British  tramways  was  making  steady  progress,  about 
215  additional  miles  of  tramways  having  been  applied  for 
during  the  past  session,  at  an  estimated  cost  of  over 
£5,000,000,  and  provisional  orders  had  been  granted  for 
about  34  miles,  the  estimated  expenditure  amounting  to 
£307,380.  There  was  also  evidence  of  a  better  recognition 
of  the  principle  underlying  the  early  action  of  some  of  the 
large  towns  in  arranging  to  acquire  or  operate  the  tram- 
ways of  small  adjacent  authorities.  In  this  connection  the 
subject  of  through  running  became  increasingly  important, 
because  where  combination  or  absorption  could  not  be 
arranged  between  adjoining  districts  it  would  have  to  be 
considered.  He  spoke  of  the  dangers  which  arose  from 
unsound  concessions  in  tramway  undertakings,  and  urged 
that  concessions  should  be  sparingly  accorded  until  systems 
were  consolidated  and  the  financial  stability  finally  secured. 
The  halfpenny  stage,  the  universal  penny  fare,  the  all-night 
service,  and,  lately,  farthing  fares  for  scholars  were  all 
questions  of  serious  importance,  which,  if  carelessly  dealt 
with,  might  at  any  time  lead  to  disastrous  results.  It  was 
probable  that,  with  inter-urban  connections  and  joint 
municipal  control,  general  merchandise  traffic  would 
become  a'  very  useful  source  of  additional  revenue  as  well 
as  a  great  boon  to  important  sections  of  the  trade  of  the 
countr3^  The  Light  Railways  Act  had  been  offered  as  a 
possible  solution  of  the  difficulty  of  collecting  and  carrying 
agricultural  and  daily  produce  to  town  markets,  but  it 
had  failed  because  that  authorisation  was  not  transferred 
to  local  authorities  and  because  local  authorities  had  not 


attempted  to  provide  the  railways.  The  municipalities, 
actmg  in  concert  with  county  councils,  had  an  opjjortunity 
of  providing  a  system  of  light  railways  by  making  the 
most  effective  use  of  the  public  highways.  That  association 
might  show  its  usefulness  by  preparing  a  memorandum  of 
a  scheme  for  facilitating  the  provision  of  inter-urban 
tramways  in  conference  with  the  representatives  of  county 
councils  for  consideration  by  the  Minister  of  Agriculture. 

Motor  Omnibtses  for  London. — An  experimental  run  of 
a  petrol  motor  onmibus,  built  by  Messrs.  Milnes- 
Daimler,  of  20  horse  power,  weighing  four  tons, 
and  capable  of  carrying  18  passengers  outside  and  16 
inside,  was  nuide  in  London  last  week.  The  route  taken 
was  from  the  head  offices  of  the  proprietors,  Messrs.  Tilling 
Limited,  in  Peckham,  to  Oxford  Circus,  via  Oamberwell  and 
Westminster  Bridge ;  thence  by  way  of  Regent  Street  and 
Pall  Mall  east  to  the  Hotel  Cecil ;  and,  afterwards,  by  way 
of  Blackfriars  Bridge  homewards.  The  car  was  particularly 
free  from  jolting,  and  there  was  very  little  of  the  vibration 
which  tlie  appearance  of  heavy  motor-driven  vehicles  has, 
not  unreasonably,  impressed  on  the  public  mind  as  essential 
to  their  locomotion.  The  car  is  of  the  same  type  that 
many  of  the  great  railways  have  found  of  considerable 
utility  in  several  rural  districts,  and  is  now  proved  to  be 
of  practical  value  in  congested  thoroughfares. 

Railway  Developments. — Mr.  R.  Bell,  M.P.,  has  issued 
his  annual  report  as  secretary  of  the  Amalgamated  Society 
of  Railway  Servants,  which  is  holding  its  annual  meeting 
in  Bradford  this  week.  Perhaps  the  most  interesting 
feature  of  the  year's  railway  traffic,  he  says,  is  the  fact 
that,  although  the  traffic  has  considerably  increased,  the 
number  of  train  miles  run  has  decreased  to  a  very  remark- 
able extent.  Last  year,  for  instance,  the  goods  and  minerals 
carried  were  more  by  nearly  28,000,000  tons  than  in  1901, 
but  the  train  miles  run  for  that  class  of  traffic  show  a 
decrease  of  over  13,000,00'0  miles,  and  with  some  7,250,000 
tons  more  traffic  than  in  1902  the  mileage  is  nearly 
10,000,000  less.  The  average  mileage  per  engine  is  about 
18,000  per  annum,  and,  therefore,  these  figures  will  really 
represent  a  saving  of  722  locomotives  and  722  sets  of  men 
less  employed  in  the  six  months  as  compared  with  1901, 
and  555  locomotives  and  555  sets  of  men  as  conq)ared 
with  1902.  Mr.  Bell  attri-butes  the  progress  made  to  the 
building  of  larger  and  more  powerful  locomotives,  and  on 
many  lines  to  the  numbers  of  ordinary  trucks  that  have 
been  replaced  by  others  of  far  greater  carrying  capacity 
— up  to  20  tons — chiefly  for  use  in  connection  with  coal 
and  otlier  mineral  traffic.  Unfortunately  the  electrification 
of  lines  in  Lancashire  and  Northumberland  has  resulted  in 
additional  dangers  for  railway  men.  Already  some  work- 
men and  others  have  been  killed,  or  received  severe  shocks, 
through  coming  in  contact  with  the  live  rail  which  conveys 
the  current.  What  the  workers  must  most  particularly 
insist  upon  is  that  the  railway  companies  shall  properly 
i  r(  tect  the  live  I'ail  in  every  place  where  men  have  to 
carry  out  their  duties ;  that  is,  shunting  yards,  stations, 
crossings,  etc.  After  mentioning  other  innovations,  Mr. 
Bell  says  the  new  methods  adopted  by  the  companies  are 
affecting  the  men  employed  very  unfavourably. 


WORK  AND  WAGES. 


Glasgow. — There  is  a  decrease  in  the  number  of 
unemployed  in  all  branches  of  the  engineering  and  kindred 
trades.  The  orders  booked  during  the  month  are  very 
encouraging,  the  total  being  about  20,000  tons  in  shipping. 

Norwich. — 'Trade  has  improved  a  little  since  the  last 
report,  as  some  of  the  men  are  working  overtime,  but  how 
long  that  ■will  last  is  rather  doubtful.  There  is  likely  to 
be  an  improvement  in  the  building  trade  directly,  but 
other  trades  do  not  seem  to  improve  much. 
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MODERN    IRONFOUNDRY  PRACTICE.* 

By  Geo.  R.  Bale,  Assoc.  M.I  list.  C.E. 

Tests  of  the  crushing  strength  of  cast  iron  are  usually  made 
with  specimens  in  the  form  of  small  cylinders  or  square 
prisms,  the  height  of  -which  should  be  equal  to  from  one  to 
three  times  their  transverse  dimensions.  Hodgkinson  found 
that  the  crushing  resistance  is  increased  considerably  when 
the  height  of  the  specimen  is  such  that  the  plane  of  least 
resistance  to  shear  cuts  the  faces  at  which  the  pressure  is 
applied.  With  specimens  of  ^  in.  diameter  he  obtained  the 
following  results  : — 


Height  of  test 
liiece. 

Batio  of  height 

of  test  ])iece 
to  its  diameter. 

Crushiug 
strength,  in 
tons  per  square 
inch. 

ins. 

i 

0-25 

6!i-3 

1 
i 

0-50 

63-5 

1 

0-75 

00 -0 

i 

1-00 

55-0 

1 

1  50 

53-3 

li 

3-00 

53-3 

2 

4-00 

49  fi 

3| 

7-50 

34-4 

The  dependence  of  the  strength  of  a  compression  test 
piece  on  its  shape  has  since  been  fully  investigated  by 
Bauschiuger,  who  expresses  it  by  the  formula! 


S  =  X  + 


Y  ^  ^ 
H 


in  which  X  and  Y  are  constants  to  be  determined  from 
experiments,  H  the  height,  and  A  the  sectional  area  of 
the  test  piece.  For  prisms  of  dissimilar  cross  sections, 
Bauschiuger  has  deduced  the  formula 

S  =  [X  +  Y_^AJ  J_4:  J\ 


C 


where  C  is  the  circumference  of  the  cross  sections. 


Fig.  293. 

This  formula  may  be  written  more  simply 

Y 


S 


z 


in  which 
and 


*  For  previous  article  see  page  314. 

t  For  sqiiare  prisms  of  different  heights  the  equation  becomes 

s=x+Yi, 

where  L  is  the  side  of  the  square.  According  to  Bauschinger,  tlds  equation  holds 
good  up  to  values  of  H  =  5  L. 


For  prisms  of  the  same  height 

Z  for  a  square  section  =  I'OO, 
and  Z  for  a  cii  cular  section  ^  1'0623. 

For  prisms  of  the  same  height  and  sectional  area  the  strength 
varies  inversely  as  the  squire  root  of  the  circumference. 

The  law  expressed  by  the  above  formula  is  only  strictly 
applicable  to  similar  test  pieces  the  internal  structures  of 
which  are  also  similar. 

stress  in  lbs. 
per  square  inch. 


Compression  in  inches. 
Fio.  291. — Stress-strain  diagram  for  cast  iron  under  compression. 

A.  Mill  tens*  has  examined  a  number  of  experiments  and 
finds  that  for  the  relative  strength  of  the  same  cast  iron 
compressed  in  prisms  of  different  cross  sections  the  following 
formulje  obtain  : — 


For  square  sections,  S  =  4220  + 
For  circular  sections,  S  =  4320  + 


1497 

N~ 
1117 
N 


For  a  hollow  circular  section  of  outer  diameter  D  and  inner 
diameter  d, 

1380  /D" 


S  =  42.30 


d 


D 


In  the  ductile  metals  the  effects  of  compression  are  nearly 
the  reverse  of  tension,  but  in  cast  iron  this  is  by  no  means 
the  case.  Cast  iron  being  a  non-ductile  material,  the  tenacity 
of  which  is  much  less  than  the  rigidity,  the  manner  in  which 
it  generally  fails  under  compression  is  as  shown  at  fig.  293  ; 
instead  of  bulging  out  like  a  ductile  material,  it  fractures 
suddenly  by  shearing  at  an  oblique  plane,  making  an  angle 
of  about  45  deg.  with  the  axis,  being  (approximately)  the 
plane  on  which  the  shearing  stress  is  a  maximum.  In 
compression  cast  iron  is  from  five  to  six  times  stronger  than 
in  tension,  and  this  is  true  not  merely  of  its  ultimate  resist- 
ance but  in  great  measure  also  of  its  elastic  resistance,  for 
the  elasticity  of  the  metal  is  not  sensibly  impaired  until 
about  one-third  the  crushing  load  is  reached.  Fig.  294  is 
a  stress-strain  diagram  plotted  from  the  results  of  a  com- 
pression test  of  cast  iron.  The  specimen  had  a  diameter  of 
0-74  in.,  and  the  load  was  put  on  in  equal  increments,  each 
giving  successive  stresses  of  2,000  lb.  per  square  inch,  and 
at  each  of  these  the  corresponding  strains  were  measured, 

*  Mittheil'uigen  aus  den  koniglichen  technischen  Versuchsanstalten  zu  Berlin, 
1S9G,  page  133. 
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up  to  a  stress  of  18,000  lb.  per  square  inch.  The  results, 
as  plotted  ou  the  diajjjram,  were  : — 

Stres8  iu  lbs.  Compresision 
per  square  inch.  iu  inches. 

2,000   

4,000    0-0019 

6,000    0-0030 

8,000    0-0041 

10,000    0-00.52 

12,000    0-0063 

14,000    0  0075 

16,000   ,   0-00S8 

18,000    0-0125 

The  specimen  finally  crushed  under  a  load  of  16-18  tons, 
corresponding  to  a  stress  of  86,200  lb.  per  square  inch. 

The  behaviour  of  cast  iron,  both  in  tension  and  com- 
pression, is.  well  illustrated  by  the  stress-strain  curve  at 
fig.  295.  From  this  curve  it  will  be  seen  that  for  equal 
stresses,  up  to  about  6  tons  per  square  inch,  the  extensions 
and  compressions  are  practically  the  same,  and  also  that  the 
elasticity  imder  compression  is  more  perfect  than  in  tension. 
The  tension  spcc'men  iu  this  test  broke  at  a  sti-ess  of  a  little 
over  11^  tons  per  square  inch,  and  the  conipi  ession  specimen 
at  a  stress  of  62-36  tons  per  square  inch. 

The  effect  of  differences  in  the  internal  structure  of 
compression-test  specimens  is  well  shown  by  a  series  of 
experiments  recently  carried  out  by  a  committee  of  the 
American  Foundrymen's  Association.  The  results  obtained 
with  three  different  classes  of  cast  iron,  which  we  may  call 
A,  B,  and  C  respectively,  may  he  summarised  as  below  : — 


Class  of  iron. 

A. 

B. 

C. 

Chemical  composition  determined  frum  analyses  'o' 
drillings  from  1  in.  square  bars  cast  in  dry  sand  :~ 

3 -87 

3-82 

3-84 

0-43 

0-59 

0-32 

3-44 

3-23 

3-o2 

1-67 

1-95 

2-04 

0  032 

0-042 

0  041 

0-29 

0-39 

0-39 

0-095 

0-405 

0-578 

Compressive  strength  of  cubes  cut  from  bars  cast  in 
dry  sand,  in  tons  per  square  inch  :  — 

i  in.  cube  cut  from  iln.  square  bar  

52-8 

68-5 

68-8 

i  in.  cube  cut  from  centre  of  1  in.  square  bar  .... 

35-8 

41-2 

44-4 

i  in.  cube  cut  from  centre  of  2  in.  square  b^r  .... 

23-t; 

32-4 

32-2 

2  in.  cube  cut  from  centre  of  3  in.  square  bar  .... 

17-6 

24-6 

28-5 

}  in.  cube  cut  from  centre  of  4  in.  square  bar  .... 

16-3 

22-2 

25-4 

The  relative  strengths  of  the  cubes  cut  from  the  difiFereut 
sizes  of  bars  will  be  seen  to  be  fairly  uniform  for  all  three 
classes  of  iron,  and  in  the  mean  show,  that  if  the  crushing 
strength  of  a  |  in.  cube  cut  from  a  rough  ^  in.  squai-e  bar  is 
taken  as  unity,  the  relative  strengths  of  ^  in.  cubes  cut 
from  the  centre  of  larger  square  bars  are  : — • 

From  a  1  iu.  square  bar   0-64 

From  a  2  in.  square  bar   0-46 

From  a  3  in.  square  bar   0"37 

From  a  4  in.  square  bar   0*33 

Tensile  tests  of  round  bars  cast  from  each  of  these  three 
different  classes  of  iron  were  carried  out  at  the  same  time  as 
the  compression  tests,  and  are  of  intei-est  here  in  connection 
with  the  question  of  the  relation  of  the  tensile  strength  to 
# 


the  crushing  strength  of  cast  iron.  Some  results  of  these 
tests  are  given  below  : — 


Class  of  iron. 

A. 

B. 

C. 

Sectional  area 
of  the  bars,  in 
square  inches, 
due  to  their 
■  nominal 
diameters. 

r  ensile  strengtoj  in  tons  per 
square  inch,  of   rough  bars 
having  a  nominal  diameter 

7-15 
6-12 

5-59 
4  92 

7-25 
G-77 

5-86 

5-:o 

815 

6-;t 

0-2485 
0-9940 
2-«5 
3  ■976 

IJin  

0  32 
5-38 

2iin   

Note.— The  tensile  strengths  given  are  in  all  cases  calculated  from  the  actual 
sectional  areas  of  the  bars,  and  not  from  the  areas  due  to  their  nominal  diameters. 


Here,  again,  the  rel-ative  strengths  of  the  bars  of  different 
sectional  areas  are  fairly  uniform,  as  will  be  seen  frum  the 
following  figures  : — 


Sectional  areas 

of  the  bars, 
C"rre.«  ponding 
to  thtir  nominal 
diameters. 

Relative  tensile  strength  of  test  bars. 

Mean  relative 
tensile  strength 

for  the  three 
classes  of  iron. 

A. 

Class  of  iron . 
B. 

C. 

Square  inches. 

0-2485 

1-000 

1-000 

1-000 

1-000 

0-9940 

0-855 

0-934 

0-830 

0-873 

2-405 

0-783 

0-809 

.  0-775 

0-789 

3-976 

0-687 

0-704 

0-651 

0-681 

A  further  series  of  tensile  tests  with  bars  having  the  skin 
turned  off  (the  finished  diameter  being  about  ^  in.  less  than 
that  of  the  bars  as  cast)  gave  the  following  results  : — 


Class  of  in  n. 

P. 

C. 

Tensile  strength  in  tons  per  square  inch  of  finished 
bars  having  a  nominal  diameter  of  - 

Tsin  

8-50 
6-86 
5-59 

7-78 
6-69 
5-16 

Uin  

All  these  figures  emphasise  the  importance  and  necessity 
of  adopting  standa>d  forms  and  sizes  for  test  specimens  if 
strictly  comparable  results  are  to  be  obtained.  Silicon 
has  a  marked  effect  upon  the  crushing  strength  of  cast 
iron.  Some  tests  carried  out  by  Professor  Kennedy*  with 
specimens  fin.  iu  diameter  and  Sin.  long,  prepared  by 
Mr.  Thomas  Turner,  gave  the  following  results  : — 


Silicon.  Crushing  strength. 

Per  cent.  Tons  per  square  inch. 

0    75-3 

0-  5    91-42 

1-  0    92-54 

2-  0    .60-53  and  62-05 

2-  5    77-18 

3-  0    57-45 

4  0    47-74 

5  0    46-16 

10  0    34-10 


Tests  of  the  crushing  strength  of  cast  iron  are  usu^illy 
made  in  the  ordinary  tensile  testing  machines,  which  usnnlly 
are,  or  can  be,  arranged  for  the  purpose.     A  commonly 

*  Journal  of  the  Chemical  Society  (Traufaction-)  vol.  xlvii.,  j>age  902. 
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adopted  form  ot  shackle  for  holding  short  test  pieces,  devised 
bj  Professor  Uuwiii,  is  showu  :it  fig.  296.  The  pull  on  the 
shackles  exerts  a  crushiug  force  of  equal  amount  on  the  test 
specimen  T.    To  ensure  a  fair  distribution  of  the  load  on 

Exteusious. 

cc    c-i    i-H  o 
-  o    o    o    o  o 

75  o    o    o    o  o 


Cumpressioiis. 
Fig.' 29i.  — Stress-strain  Curve  for  Cast  Iron. 


the  specimen,  which  may  be  slightly  out  of  truth,  a  cup- 
and-ball  distance  piece  C,  with  well-lubricated  surfaces,  is 
placed  between  the  upper  face  of  the  specimen  and  the 


KiG.  29(i. 


shackle.  It  being  very  importaut  that  there  shall  be  no 
possibility  of  sideway  motion  of  the  dies  between  which  the 
compression  takes  place,  the  shackles  are  guided  by  the  side 
bolts  so  that  the  opposite  faces  remain  parallel. 

The  material  to  be  tested,  as  received  at  the  machine,  is 
alwiiys  more  or  less  in  a  state  of  strain,  and  before  its  true 
elastic  extensions  can  be  determined  it  must  be  brought  to 


a  "state  of  ease,"*  by  the  repeated  application,  uutil  no 
further  permanent  set  appears,  of  a  stress  exceeding  that  up 
to  which  the  modulus  has  to  be  measured.  The  line  E, 
tig.  297,  is  the  first  measiirement  of  the  compression  of  a 
piece  of  cast  iron,  and  horizontal  distances  from  it  to  the 
line  C  represent  the  permanent  sets  found  during  experi- 
ment. The  dotted  line  N  represents  a  second  test  of  the 
same  piece.    It  will  be  seen  that  the  api)lication  of  the  load 


28,000 


OO  OO  r-tr-«rH.-H 

op  op  oppp 
OO         OO  oooo 


Compression  in  a  lengtli  of  10  in.,  in  inches. 
Fia.  297.— Stress-strain  curve  for  cast  iron  under  compression. 

once  was  sufl&cient  to  bring  the  material  to  a  state  of  ease, 
!ind  that  the  real  elastic  compressions  have  varied  but  little, 
since  the  line  N  represents  compressions  which  coincide 
sensibly  with  the  elastic  part  of  the  compressions  E. 

The  following  are  some  values  for  the  modulus  of  elasticity 
of  cast  iron  as  determined  by  carefully  conducted  tests  for 
stresses  of  about  those  stated  : — 


Stress  in  tons 
per  square  inch'. 

Calculated  yalue  of  the 
modulus  of  elasticity  in 
lbs.  per  square  inch. 

Tension  tests  ;  — 

n 

12,500,000 

13,700,000 

Compression  tents : — 

C   

15,550,000 

D   

16,500,000 

Up  to  about  cne-third  the  breaking  load  cast  iron  may  be 
regarded  as  approximately  perfectly  elastic,  although  some 
authorities  place  the  hmit  even  higher.  Hodgkiuson,  from 
the  results  of  a  large  number  of  experiments  with  a  variety 
of  different  kinds  of  iron,  deduced  the  formula — 

/  =  E  e  [1      C  e], 

f  being  the  stress,  e  the  extension  or  compression  per  unit  of 
length,  E  the  ordinary  modulus  of  elasticity,  and  C  a  con- 
stant, the  term  C  e  expressing  the  defect  of  elasticity  of  the 
bar. 

From  the  results  of  these  experiments  the  average  values 
for  tension  are — 

E  =  14,000,000,  and  C  =  210; 

and  for  compression — 

E  =  13,000,000,  and  C  =  iO. 
The  smaller  value  of  C  in  the  latter  case  indicates  that  the 
elasticity  under  compression  is  much  less  imperfect  under 
the  same  stress. 

Cast  iron,  however,  is  a  material  of  variable  quality,  and 
the  value  of  these  constants  may  have  a  considerable  range. 
(To  he  continued.) 

A  useful  expression  proposed  bv  I'rofessor  Karl  Pearson.  See  "  Nature," 
vol.  xxxi  ,  page  457;  also  "History  of  Elasticity,"  Todluiater  and  Pearson,  page 
S80  (Cambridge  University  Press). 
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BURNING  OILS   IN    BOILER    FURNACES  BY 
MEANS  OF  INJECTORS. 

All  injectors  have  for  their  object  the  pulverisation, 
spraying,  and  ejection  of  the  oil.  As  they  are  principally 
meant  to  manipulate  oil  to  replace  coal  in  firing  boilers, 
the  following  remarks  will  apply  specially  to  boilers, 
premising  that  they  are  applicable  to  oil  when  used  for 
other  purposes,  with  perhaps  slight  modification. 

A  stream  of  oil  allowed  to  flow  upon  glowing  coal  will 
not  have  the  effect  of  causing  the  coal  to  burn  with  more 
vigour  or  moi'e  brilliantly,  but  it  will  put  the  fire  out  as 
effectually  as  if  the  stream  had  been  water.  But  when  the 
stream  is  broken  up  into  fine  spray  in  the  presence  of  air 


Fig.  1. 

(or  oxygen)  the  glowing  coal  sets  fire  to  the  spray,  and  it 
burns  from  particle  to  particle  so  long  as  the  spray  is 
supplied.  While  there  are  many  injectors,  in  form  they 
are  all  much  the  same,  and  may  be  classed  under  three 
heads : — 

(1)  Injectors  working  by  a  head  of  oil,  or  by  compression 
on  the  oil. 

(2)  Injectors  for  spraying  oil  by  means  of,  or  in  con- 
junction with,  compressed  air. 

{'6)  Injectors  for  spraying  oil  by  means  of  steam. 

With  regard  to  the  first  class ;  that  is,  injectors  working 
under  a  head  either  of  oil  itself  or  by  conipression,  say 
of  air  or  other  means  producing  a  pressure  upon  the  oil, 
no  supplementary  means  being  used  to  pulverise  and  spray 
the  oil  through  the  injector.  The  head  of  pressure  serves 
to  eject  the  oil,  and  other  means  are  used  to  break  up  the 
stream  into  spray.  As  the  pressures  must  be  considerable 
to  eject  the  crude  oils,  say  from  30  lb.  to  60  lb.  on  the 
square  inch  and  higher,  and  as  there  are  few  positions 


where  a  tank  can  be  placed  to  produce  such  direct  pressure, 
the  most  practical  means  to  obtain  the  pressure  is  to  pump 
air  into  the  tanks  and  upon  the  oil.  The  means  to  break 
up  the  stream  into  spray  are  various.  For  crude  oil  it  is 
usually  allowed  to  impinge  upon  plates,  or  it  is  caused  to 
leave  the  injector  with  a  gyrating  motion  on  the  principle 
so  well  known  in  devices  for  watering  lawns. 

Injectors  acting  under  a  head  of  pressure  only  appeal  to 
an  engineer  at  sea,  where  the  saving  of  water  to  form 
steam  is  an  object.  Steam  is  retjuired  to  work  the  pumps 
to  keep  up  the  pressure,  whidi  is  comparatively  small  in 
amount  for  this  piu'pose,  but  crude  oil  being  more  or  less 
viscid,  in  order  that  it  may  flow  freely  through  the  pipe, 
and  the  stream  issuing  from  the  injector  be  broken  up  into 
■spray,  it  is  necessary  that  the  oil  be  heated,  and  to  get 
anything  like  fair  combustion  the  heating  must  be  con- 
siderable, not  less  than,  say,  130  deg.  Cen.  or  268  deg.  Fah. 
To  bring  the  oil  to  this  temperature  steam  is  employed. 
It  is  only  safe  to  employ  steam  through  pipes,  and  the 
amount  of  steam  used  to  obtain  this  heat  when  worked 
out  is  much  greater  than  the  amount  that  is  required  to 
pulverise  and  eject  the  oil  by  direct  steam  action. 

In  injectors  of  the  second  class  the  oil  is  pulverised  and 
sprayed  by  means  of  compressed  air.  The  oil  usually  flows 
through  the  injector  with  a  head  of  pressure,  and  the 
stream  is  caught  by  the  compressed  air  coming  from  a 
sepai-ate  nozzle,  and  is  jDOunded  by  it  into  spray,  and  is 
finally  injected  into  the  boiler. 

This  ought  to  be  an  ideal  system  for  burning  oil.  The 
oil  in  this  system  is  broken  up  into  spray,  and  the  air 
accompanies  the  spray  into  the  interior  of  the  boiler  in 
sufficient  quantity  to  support  combustion,  and  it  might  be 
argued  from  this  that  the  conditions  could  not  be  improved. 
Yet  the  results  have  not  been  satisfactory,  even  when  the 
great  cost  to  keep  up  the  necessary  supply  of  air  has  been 
secondary.  Not  anything  like  the  heating  duty  of  the  oil 
has  been  obtained  from  this  system. 

In  injectors  of  the  third  class  steam  is  used  as  the 
pulverising  agent.  Like  in  the  other  classes  tlie  oil  flows 
through  the  injector  with  a  head  and  issues  in  a  stream 


from  one  nozzle  and  fs  caught  by  the  steam  issuing  from 
another  nozzle.  Usually  there  is  a  third  part  in  the 
injector,  this  being  for  air  which  is  drawn  in  by  the  action 
of  the  steam.  The  steam  pulverises  the  oil  into  spray  and 
injects  it,  as  well  as  the  air,  into  the  furnace  upon  a  bed 
of  glowing  coal,  or  the  like,  which  sets  fire  to  the  atoms  of 
the  spray  and  keeps  it  burning.  The  air  acco.mpanying  the 
spray  into  the  furnace  is  supposed  to  supply  the  oxygen 
necessary  to  support  this  combustion. 

Steam  has  always  been  looked  upon  as  the  source  from 
which  true  permanent  success  will  come  to  burn  oil  as  a 
fuel.  It  has  all  the  advantages  on  its  side.  It  is  cheaply 
obtained,  it  is  easily  and  safely  handled,  it  can  be  applied 
direct  from  the  boiler,  thus  dispensing  with  costly  accessory 
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plant,  and  several  other  advantages  which  need  not  be 
mentioned  here. 

Up  to  the  present  by  far  the  best  results  have  been  got 
from  steam,  and  much  ingenuity  has  been  exercised  to 
devise  a  perfect  injector.  Injectors  have  been  twisted  in 
all  conceivable  ways,  so  that  there  is  little  room  left  to 
make  a  better.  The  great  disparity  between  the  duty  of 
the  oil  and  that  obtained— 35  to  60'  per  cent — shows  that 
there  is  yet  some  distance  to  travel  before  the  question 


Black  smoke  is  the  bugbear  of  the  community,  and  in 
its  eyes  the  burning  of  oil  as  a  fuel  will  remove  this 
nuisance.  It,  however,  has  not  done  so ;  at  any  rate  it 
does  not  do  so  in  the  early  stages  of  burning  and  for  a 
long  time  afterwards ;  indeed,  the  smoke  is  gi'eater  at  this 
period  than  that  evolved  from  coal.  This  is  not  due  to 
anything  inherent  in  the  oil,  and  must  therefore  be  due 
to  the  means  adopted  to  ljurn  it.  In  all  injectors  means 
are  i)rovided  to  supply  an  abundance  of  air  to  aerify  the 


Fio.  3. 


can  be  said  to  be  finally  solved.  That  there  is  a  fault  is 
certain,  but  where  it  lies  is  the  question.  One  thing  is 
certain :  that  notwithstanding  the  elaborate  and  varied 
ineans  to  secure  aerification,  aerification  is  the  great  want 
in  injectors. 

The  Lucal  Company  have  again  applied  themselves  to 
solve  the  problem  of  how  to  obtain  full  duty  from  tlie  oil, 
and  to  use  the  heat  safely  and  as  satisfactorily  as  coal 
under  a  boiler.  That  their  efforts  have  been  rewarded  with 
success  will  be  abundantly  shown.  The  whole  question  had 
to  be  reconsidered — the  nature  of  the  oil,  the  nature  of 
the  spray,  the  pulveriser,  and,  above  all,  aerification  sxnd 
the  best  means  to  bring  about  results. 


oil  spray,  but  aerification  by  this  means  does  not  seem  to 
I   be  effected  neither  at  the  start  nor  during  the  progress  of 
j   burning.    It  seems  to  depend  more  upon  the  supplementary 
means  of  fire-brick  apjjliances  deemed  necessary  in  burning 
oil  as  a  fuel,  and  the  usual  furnace  air  drawn  through  the 
doors  and  ash  pits,  than  ujjon  that  drawn  in  through  the 
injector.    The  point  requires  further  examination.  Take 
the  case  of  burning  oil  for  light,  using  compressed  air  as 
the  i)ulveriser  ejector.    It  has  been  shown  when  discussing 
light  the  great  importance  of  cracking  the  atoms  of  the 
I   spray  itself  into  gas  or  vapour,  and  the  "beneficial  results 
obtained  by  doing  so.    Aerification  in  the  case  of  light  is 
I   of  secondary  inqjortance,  but  in  confined  spaces  such  as  for 
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toilers  aerification  becomes  of  primary  importance.  In 
many  cases,  although  when  compressed  air  is  the  pulveriser, 
much  of  the  oil  spray,  formed  fine  as  the  s])ray  is,  escapes 
out  of  the  region  of  the  flame,  and  falls  in  showers  all 
round.  The  same  thing  also  occin-,s  when  ordinary  steam 
is  the  pulveriser.  The  importance  of  the  point,  and  the 
want  of  success  in  attempting  to  aerify  the  oil  through 
injectors  as  hithei'to  made  and  used,  is  sufficient  excuse  for 
extending  our  remarks  regarding  the  nature  of  oil 
spray.  Suppose  an  atom  of  the  fine  spray  is  magnified  to, 
say,  the  size  of  a  shut  hand,  it  would  be  found  to  be  a 
globular  mass  of  liquid  oil.  The  globular  mass  would  be 
found  to  be  cold  if  sprayed  by  cold  air,  slightly  warm  if  by 
ordinary  steam,  and  a  little  warmer  if  the  oil  has  been 
heated  before  being  sprayed.  Suppose  these  globes  are 
injected  into  a  furnace  along  with  air  rushing  at  a  high 
velocity,  or  squeezed  into  the  furnace,  or  made  to  gyrate, 
what  is  likely  to  take  place?  They  will  take  the  place 
assigned  to  them  by  gravity,  the  globe  will  fall,  and  the 
air  will  rise  to  the  furnace  crown  and  pass  out.  This  is 
precisely  what  takes  place.  The  globes  fall  into  the  fire, 
and  air  for  aerification  passes  through  the  usual  courses. 
It  is  impossible  to  get  air  into  the  interior  of  a  liquid 
l)all,  therefore  aerification  by  this  means  and  for  such  a 
purpose  is  quite  illusory.  Another  point  must  be  noted. 
Taking  our  liquid  ball  again,  when  the  ball  takes  fire  it 
does  not  instantly  consume ;  it  begins  to  burn  on  the 
surface,  and  burns  inwards  till  all  is  consumed.  But  this 
takes  time.  The  time  may  be  short,  but  it  is  long  enough 
to  pass  through  the  flame  and  fall  in  showers  all  round, 
as  is  often  seen  when  oil  is  being  ljurnt  in  the  open  for 
light  as  when  compressed  air  is  the  pulveriser.  In  the  case 
of  the  atom  of  the  spray  from  injector.s  being  worked  l">y 
jiressure,  only  the  matter  is  exaggerated,  as  the  atom  is 
much  larger  than  those  fiom  the  spray  of  either  steam  or 
compressed  air. 

When  the  ball  falls  on  a  relatively  cold  surface,  as,  say, 
the  plate  of  a  boiler,  the  oil  is  instantly  distilled,  the 
vaporisable  portion  comes  off,  and  the  unvaporisable 
adheres  to  the  surface,  chars,  and  becomes  exti'emely  diffi- 
cult to  remove.  Here  is  a  .source  of  waste  ;  besides,  the 
char  being  a  non-conductor  of  heat,  is  apt  to  cause  trouble 
to  the  boiler  itself.  In  the  Lucal  system  the  oil  globe  is 
cracked  up  into  vapour  and  floating  particles  by  highly 
superheated  steam  before  it  leaves  the  burner  head.  Aeri- 
fication of  gas  or  vapour  is  a  very  different  thing  from 
aerification  of  liquid  spi'aj^  globes.  It  is  impossible  to 
aerif}^  liquid  globes  for  burning  purposes,  uat  once  the  oi! 
is  brought  into  the  condition  of  gas  perfect  aerification  can 
then  be  effected.  In  the  Lucal  burner  the  oil  which  m<ay 
be  supplied  by  gravitation  is  fed  into  a  cup,  froni  which 
it  flows  in  a  fine  stream  to  meet  the  steam  near  the  mouth 
of  the  apparatus,  the  object  of  this  being  to  keep  the  oil 
as  cool  as  possible  till  the  last  moment,  so  as  not  to  break 
it  up  in  any  way.  When  it  readies  the  position  indicated 
it  is  there  met  by  the  steam,  the  great  heat  of  whicJi 
"'  cracks  "  the  oil  into  vapour,  or  all  that  will  vaporise  of 
it,  and  the  remainder,  being  unvaporisable,  into  fine 
particles.  Simultaneously  the  air  which  has  been  drawn 
in  by  tlie  action  of  the  steam,  and  which  is  highly  heated 
on  its  passage,  mixes  into  the  vapour  and  the  unvaporable 
portions  of  the  oil,  the  whole  enters  a  pas.sage  in  the  cap 
of  the  burner,  Avhere  the  mixing  becomes  complete,  and  it 
is  then  ejected  in  this  condition  to  instantly  burst  into 
flame  when  liglited,  without  smoke,  and  in  the  best  con- 
dition to  do  full  and  safe  duty  in  the  boiler. 

It  may  be  noted  here  that  an  injector  of  the  ordinary 
types  is  of  no  use  for  superheated  .steam  of  the  temperature 
required,  as  it  would  get  overheated  and  carbon  would  be 
deposed,  the  ports  would  char  up,  and  the  apparatus 
become  usele.ss  in  a  few  minutes. 

The  Lucal  heater,  a  section  of  which  is  shown  in  fig.  1, 
has  passed  under  the  ordeal  of  many  trials  before  reaching 


its  present  design,  wliilst  fig.  2  shows  its  application  to 
a  double  furnace  boiler.  In  May  last  a  test  was  made  by 
Professor  Watkinson,  of  Glasgow,  with  the  results  given. 
In  this  report  Professor  Watkinson  states  that  he  found 
perfect  combustion;  that  is,  100  per  cent  of  the  oil  was 
accounted  for;  a  result  which  shows  that  at  last  the  bed 
rock  of  the  problem  has  been  attained.  The  steam,  hence 
the  water,  used  to  pulverise,  crack,  and  eject  the  oil  was 
only  per  cent  of  the  steam  raised,  or  1^  per  cent  of 
the  oil  required,  Avhich  is  an  infinitesimal  amount  of  steam, 
and  at  a  very  small  cost. 

The  boiler  tested  was  of  the  marine  type  at  the  Princess 
Dock  Power  Station  of  the  Clyde  Trust.  It  was  1 1  ft. 
diameter  and  10  ft.  long,  containing  1.34  tubes  2|  in.  inside 
diameter,  and  two  furnaces  38  in.  diameter  and  6  ft.  8  in. 
long,  with  a  separate  combustion  chamber  to  each  furnace. 
The  products  of  combustion,  after  leaving,  the  smoke  box, 
flow  through  external  side  flues  to  the  chimney  flue. 

Three  of  the  Lucal  patent  oil  burners  had  been  tem- 
porarily fixed  in  each  furaace  for  the  purposes  of  the  test, 
and  in  sj)ite  of  these  drawbacks  the  evaporation  from  and 
at  212  deg.  Fall,  amounted  to  13'6.51b.  per  pound  of  oil 
burner  and  the  percentage  efficiency  of  the  boiler  75.  The 
length  of  the  flames  from  the  various  burners  appeared 
to  be  bet\veen  four  and  five  feet,  and  the  maximum  diameter 
of  the  flames  was  about  9  in.  The  furnaces  of  the  boiler 
had  not  been  lined  with  firebrick,  or  altered  in  an}'  way, 
the  firebars  merely  being  removed  for  the  test. 
-  The  oil  used  throughout  Professor  W^atkinson's  test  was 
blast  furnace  oil,  containing  17,600  B.T.  units  per  pound 
of  oil,  which  is,  perhaps,  the  lowest  heating  oil  in  the 
market.  The  combustion  was  practically  100  per  cent,  and 
hence  the  test  became  practically  a  test  of  the  eilficiency  of 
the  boiler.  The  average  effective  evaporation  of  the  water 
in  the  Ijoiler  was  13'65  lb.  per  pound  of  oil,  or  7.5  per  cent, 
and  as  this  ran  up  by  times  to  14'87  and  15  29  lb.  per 
pound  of  oil,  or  817  to  84  per  cent,  by  familiarity  in 
working,  particularly  in  regulating  the  entrance  of  air, 
these  liiglier  figures  should  be  regularly  obtained.  It  is 
barely  possible  to  get  higher  figures,  for  in  all  connnercial 
types  of  boilers  the  remainder  of  the  heat  is  necessary  to 
the  chimney,  with  the  exception  of  what  is  given  off  by 
radiation  from  tlie  boiler,  etc. 

A  feature  of  this  system  is  that  the  flame  itself  may 
1)6  regulated  from  a  slow  smoky  flame  to  that  of  a  fierce 
blow  pipe.  This  arises  from  the  fact  that  all  the  entrances 
of  the  oil,  of  the  air,  and  of  the  steam  may  be  controlled 
to  a  point.  For  steam  raising  purposes  the  device  is  fixed 
to  give  a  flame  similar  to  that  of  coal  in  perfect  combustion. 
By  this  means  the  necessity  of  extensively  lining  the  fur- 
naces with  brick  work  as  is  necessary  in  other  systems  to 
shield  the  plates  is  obviated,  and  full  and  free  play  is  thus 
secured  for  the  radiant  and  for  the  contact  heat  of  the 
flame. 

The  solving  of  tlie  problem  of  burning  oil  as  a  fuel, 
which  has  taken  a  long-  time — over  40  vears — involving 
much  care  and  experimental  observation,  adds  another  fuel 
at  least  for  commercial  purposes  to  that  of  coal.  It  comes 
at  a  time  when  many  are  shaking  their  heads  over  the 
rajiid  depletion  of  our  coal  supplies,  whilst  that  of  oil  are 
just  beginning  to  be  tapped,  the  immense  quantities  already 
found,  almost  accidentally,  leading  to  the  belief  that  by 
systematic  search  and  scientific  obsei'vation  it  is  likely  to 
become  the  leading  fuel  of  the  future. 

The  Lucal  Liquid  Fuel  Burner  is  made  by  the  Lucal 
Light  and  Heating  Comjiany  Limited,  65,  West  Regent 
Street,  Glasgow. 


South  Wales  Steel  Trade. — The  joint  audit  luider  the 
Sciutli  Wales  and  Monmouthshire  iron  and  steel  trades  sliding 
scale  of  prices  during  the  three  months,  ended  August  .31st, 
has  resulted  in  the  reduction  of  wages  hj  i  per  cent  for  the 
quarter  beginning-  October  1st, 
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BOILER  EXPLOSIONS. 

Abstracts  of  Recent  Board  of  Trade  Reports. 

Failure  of  a  Locomotive-type  Firebox- 

Report  No.  1502.  The  boiler  was  of  the  ordinary  loco- 
motive type,  fitted  to  a  six  wheels  coupled  engine  of  15  in. 
cylinder  and  20  in.  stroke,  and  constructed  12  years  ago 
by  the  Hunslet  Engine  Company.  The  length  of  barrel 
was  14  ft.  6  ini.,  made  of  mild  steel,  with  a  diameter 
of  3  ft.  71  in.,  in  three  rings.  The  outer  firebox  was 
3  ft.  8  in.  by  3  ft.  10|  in.  by  6  ft.  3  in.  high,  and  composed 
of  ill-  plates,  the  inner  box  being  of  copper  '/is  in.  thick, 
thickened  to  '7i6  in.  at  the  tube  plates.  Its  dimensions 
were  3  ft.  long  by  3  ft.  4  in.  by  4  ft.  6  in.  A  new  copper 
firebox  and  stays  were  fitted  in  1899  and  new  tubes  of 
mild  steel  in  1902  by  the  owners,  and  no  outside  insurance 
was  effected. 

Early  in  the  present  year  several  cracks  in  the  crown' 
of  the  firebox  had  been  repaired  by  new  steel  plates,  the 
cracks  being  caused  by  overheating.  The  working  pressure 
of  1201b.  per  square  inch  was  then  reduced  to  1101b. 
After  this  it  was  found  that  many  of  the  stay  bolts  leaked, 


Fio.  1. 

Report  No.  1502. 

and  that  the  firebox  was  bulged  in  places.  There  were  39 
stays  as  marked  A  repaired  by  the  addition  of  a  new  set 
screw  as  shown  in  fig.  2,  an  operation  that  reduced  the 
strength  of  the  stays  by  nearly  50  per  cent.  The  boiler 
had  been  cleaned  out  on  April  2nd  last,  and  a  workman 
employed  with  the  driver  reports  having  often  seen  wedges 
inserted  over  the  safety  valve  levers,  altliough  no  proof 
was  given  that  a  pressure  of  1101b.  to  1201b.  had  ever 
been  exceeded.  On  April  5th  the  explosion  occurred.  The 
driver  was  scalded,  and  subsequently  died. 

After  a  thorough  examination  of  witnesses,  including  tlie 
Engineer-Surveyor  to  the  Board  of  Trade,  who  made  an 
inspection  of  the  boiler  ajid  gave  it  as  his  opinion  that  it 
should  not  have  been  worked  at  a  pressure  of  over  75  lb. 
per  square  inch,  the  officials  arrived  at  the  conclusion  that 
the  engineer  appointed  by  the  manager  of  the  colliery 
company,  altliough  competent  to  supervise  the  cleaning. 


was  not  competent  to  determine  what  repairs  should  l>e 
effected,  or  to  have  the  general  management  of  the  boiler. 
The  Commissioners  were  of  oi)inion  that  the  explosion  was 
really  caused  by  neglect  on  the  part  of  the  company 
generally,  and  concluded  their  report  as  follows:  — 

No  sufficient  supervision  was  exercised  over  the  plant  and 
machinery  by  the  company  or  their  manatger.  The  com- 
pany ought  to  have  appointed  a  properly  qualified  person 
or  summoned  such  a  one  from  time  to  time  to  advise  them, 
especially  when  repairs  of  an  extensive  nature  were  neces- 
saiy.  If  they  had  done  so  in  this  case  such  an  engineer 
would  have  condemned  the  firebox  altogether,  or  have 
ordered  the  defective  stays  to  be  replaced  with  new  ones 
before  the  boiler  was  used  again ;  but,  in  our  judgment, 
the  firebox  would  have  been  condemned  once  and  for  all. 
We  have,  therefore,  to  find  that  the  explosion  was  caused 
by  neglect  of  the  colliery  company  by  themselves  or  their 
servants.  We  directed  that  the  company  should  pay  to 
the  solicitor  to  the  Board  of  Trade  the  sum  of  £50  towards 
the  cost  and  expenses  of  this  investigation. 


Explosion  from  a  Manhole  of  Boiler  on  a  Trawler. 

Report  No.  1503.  The  boiler  in  this  case  was  an 
ordinary  cylindrical  multitubular  marine  type,  made  in 
Sunderland  in  1897,  and  was  therefore  seven  years  old. 
No  repairs  had  been  effected  except  an  occasional  caulking. 
The  cause  of  the  explosion  was  a  very  common  one,  being 
due  to  the  use  of  round  packing  which  had  not  been 
properly  adjusted  on  the  flange  of  the  door  before  tight- 
ening up.  After  blowing  down  and  cleaning  the  boiler  on 
April  2nd  last  the  manhole  joint  was  re-made  by  a  shore 
gang,  the  boiler  maker  informing  the  engineer  that  he  had 
done  so  with  J  in.  round  packing  as  there  were  no  flat  rings 
on  board.  The  engineer  reported  that  before  starting  tlie 
joint  appeared  satisfactory,  but  in  a  couple  of  hours  after 
starting  out  the  joint  blew  out.    An  examination  of  the 


Report  No.  1503. 

jointing  material  after  removal  from  the  door  showed  that 
a  length  of  about  7  in.  at  the  bottom  seemed  to  have  been 
protruding  below  the  door,  as  shown  on  the  sketch.  In 
til  at  position  this  portion  of  the  joint  must  necessarily  have 
l)een  thrust  out  by  the  pressure  sooner  or  later,  drawing 
with  it  a  further  length  on  either  side.  The  fit  of  the  door 
was  not  satisfactory,  and  the  owners  undertook  to  supply 
a  new  one.  This  is  another  instance  of  an  explosion  from 
a  mudhole  door  due  to  the  latter  not  being  a  proper  fit, 
and  to  the  use  of  unsuitable  jointing  material.  In  this 
case  tlie  latter  seems  to  have  partly  protruded,  and  it  is 
surprising  that  this  was  not  noticed.  Fortunately  no  one 
was  injured  by  the  explosion. 
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Crosby  Lockwood  and  Son,  7,  Stationers'  Hall  Court, 
E.C. 

There  has  long  been  a  demand  for  a  concise  work  dealing 
with  the  arrangements  of  switchboard  circuits  for  electrical 
plant,  and  the  appearance  of  Mr.  Bowker's  work  fills  a 
gap.  Dealing  first  with  the  connections  to  shunt  and 
compound  machines,  parallel  ruiming,  and  the  arrangement 
of  motor  circuits  generally,  the  author  proceeds  at  length 
with  the  series-parallel  systeni  as  used  in  tramways,  and 
clearly  shows  the  successive  steps  followed  in  speeding  up 
by  means  of  the  controller.  The  three-wire  system,  with 
brosters  and  batteries,  and  the  arrangement  of  the  circuits 
for  traction  work,  comes  in  for  description.  Alternating 
and  poly]>hase  currents,  which  are  destined  to  become  of 
still  greater  importance  in  the  future  of  power  trans- 
mission, are  described  in  the  last  section,  but  the  author 
would  have  done  well  had  he  devoted  a  few  lines  on  the 
effect  of  combined  voltages  from  different  phases  in  poly- 
phase plants,  this  matter  being  closely  allied  to  the  arrange- 
ment of  wiring,  and  often  misunderstood  by  the  student. 

We  do  not  look  for  originality  in  such  a  book,  but  the 
collection  under  one  cover  of  the  chief  examples  in  switch- 
board connection  work,  with  a  set  of  excellent  diagrams, 
should  find  a  ready  sale. 


"Bevel  Gear  Tables."  By  D.  Ag.  Engstrom.  First 
Edition.  The  Derry  Collard  Company,  New  York. 
London :  The  Locomotive  Publishing  Company 
Limited. 

This  compilation  of  tables  of  tooth  gearing  for  bevel  wheels 
should  prove  of  considerable  use  to  the  engineer  and 
draughtsman.  The  merit  of  such  a  work  depends  to  a 
large  extent  on  the  tables  being  really  useful,  and  in  this 
instance  the  au'-hor  has  done  well.  The  tables  run  from 
gears  of  12  teeth  up  to  47  teeth,  and  are  preceded  by  a 
general  description  and  explanation.  They  include  out- 
side diameters,  placing  diameters,  outside  cone  radius, 
edge  angles,  face  and  cutting  angles.  As  time  nowadays 
is  one  of  the  essentials  of  efficiency,  it  follows  that  a  ready 
reference  in  place  of  numerous  calculations  is  a  necessary 
adjunct. 


"  Dynamo  Attendants  and  their  Dynamos."  By  F.  Broad- 
bent,  M.LE.E.  Fourth  Edition.  London  :  S.  Rentell 
and  Co.  Limited,  .36,  Maiden  Lane,  Strand,  W.C. 
The  appearancex^f  the  fourth  edition  of  this  useful  work, 
originally  written  by  Mr.  A.  H.  Gibbings,  is  alone  a  sufficient 
recommendation.  Owing  to  other  duties  of  Mr.  Gibbings, 
the  re-writing  and  revising  devolved  upon  Mr.  Broadbent, 
who,  although  adhering  to  the  original  character  of  the 
work,  has  greatly  increased  its  value.  A  thorough  digest 
should  enable  the  dynamo  attendant  to  feel  "  at  home " 
with  any  dynamo  machine  or  motor  he  may  have  to  deal 
with,  and  the  moderate  price  enables  him  to  provide  the 
food  for  digestion. 
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Crosby  Lockwood  and  Son,  7,  Stationers'  Hall  Court, 
E.C. 

This  handy  pocket-book,  revised  and  enlarged  from  the 
second  edition,  has  further  increased  its  sphere  of  useful- 
ness. The  rapid  extension  in  all  parts  of  the  kingdom  and 
elsewhere  of  cold  storage  warehouses  and  ice  factories, 
and  the  demand  for  refrigerating  machinery,  indicates  the 
need  of  a  pocket  companion,  and  the  collection  of  formulfe 
tables  and  other  information  embodied  in  this  book  meets 
that  demand.  ' 
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DEEP  SEA  EEOSION  AND  POEESHORE  PROTECTION. 

At  a  meeting  of  the  Society  of  Engineers,  held  at  the  Royal 
United  Service  Institution,  Whitehall,  on  Monday  evening, 
October  3rd,  1904,  Mr.  D.  B.  Butler,  president,  in  the  chair,  a 
paper  was  read  on  "  Deep  Sea  Erosion  and  Foreshore  Protec- 
tion," by  Mr.  R.  G.  Allanson-Winn,  M.Inat.C.E.I.,  and  of 
which  the  following  is  an  abstract:  — 

The  author  first  pointed  out  that  in  considering  coast  erosion, 
in  the  majority  of  cases  attention  was  given  to  the  visible 
shore  and  the  visible  agencies  of  destruction,  whilst  the 
geological  conditions  and  changes  going  on  in  the  invisible 
depths  of  the  sea  were  overlooked  and  neglected.  The  theory 
advanced  by  him  was  tliat  in  all  places  where  the  encroachment 
of  tlie  sea  was  steady  and  continuous  and  the  material  was  of 
a  soft  and  easily  eroded  nature  for  a  considerable  depth  below 
low-water  level,  protective  devices  erected  on  the  visible  shore 
between  high  and  low- water  marks  would  not  necessarily  arrest 
the  encroachment  of  tlie  sea,  though  they  might  afford  tem- 
porary protection  by  collecting  and  retaining  material  for  short 
periods. 

It  would  not  be  denied  that  the  sea  bed  was  changing  in 
nuiny  places,  and  the  author  said  he  did  not  lay  claim  to  any 
fresh  discovery  in  that  direction,  but  he  claimed  to  bo  the  first 
to  deal  with  the  problem  mainly  from  a  new  point  of  view, 
and  to  suggest  that  very  often  the  encroachment  of  the  sea  was 
due  more  to  erosion  of  material  below  low-water  level  than 
to  what  could  be  observed  taking  place  on  the  exposed  shore. 
It  was  this  new  aspect  of  the  problem  which  appeared  to  be 
deserving  of  the  closest  attention,  and  the  author  observed 
that  investigations  should  be  made  with  tlie  view  of  discover- 
ing- to  what  extent  the  unseen  foe  might  be  committing  depre- 
dations in  any  particular  locality,  how  far  the  theory  applied 
to  any  place,  and  what  measures  should  be  taken  to  mitigate 
the  evil. 

Allusion  was  made  to  the  possibility  of  the  sinking  or  sub- 
sidence of  certain  coast  lines  and  the  rising  of  others. 

Tlie  author  sugg'ested  that  a  clearer  view  miglit  be  arrived 
at  if  we  regarded  as  "  sea  bed "  all  surfaces  actually  beneath 
the  sea  at  highest  spring  tides.  If  that  view  were  accepted, 
wc  could  more  easily  eliminate  from  our  minds  the  popular 
fallacy  that  all  OTir  troubles  began  and  ended  in  the  changes 
observed  on  the  little  strip  of  visible  shore  between  high  and 
low-water  marks.  He  observed  that  it  had  been  so  long 
customary  to  speak  of  "beach,"  "shore,"  or  "foreshore,"  as 
quite  distinct  from  "sea  bed"  or  "sea  bottom,"  that  we  might 
get  into  the  habit  of  regarding  them  as  not  being  continua- 
tions of  the  same  surface.  We  had,  for  example,  been  in  the 
habit  of  regarding  the  shore  as  a  natural  bank  with  a  very  fiat 
gradient,  the  toe  of  which  extended  to  low-water  mark.  It 
would  be  more  correct  to  look  upon  the  junction  of  the  glacial 
drift  or  other  erodiblo  material  with  the  chalk,  rock,  or  other 
hard  material,  as  the  toe  of  the  bank  under  consideration,  quite 
irrespective  of  whether  the  junction  was  above  or  below  low- 
water  level. 

Alluding  to  protective  devices,  the  author  described  a  form 
of  slanting  and  curved  groyne  which  he  thought  might  be 
applied  to  many  shores  with  advantage.  He  claimed  that  that 
form  of  groyne  combined  many  of  the  advantages  of  tlie  high 
slanting  groynes  and  the  low  groynes.  In  conclusion,  the 
author  mentioned  that  he  believed  he  had  discovered  an 
entirely  new  method  of  groyning,  and  that  as  soon  as  he  had 
given  his  discovery  a  practical  test  he  would  bring  the  subject 
before  the  society. 


396 


THE    PRACTICAL  ENGINEER. 


[October  7,  1904 


MOGUL-TYPE  SUPERHEATED  STEAM  LOCO- 
MOTIVE FOR  THE  ROYAL  PRUSSIAN  STATE 
RAILWAYS. 

In  the  accoiiipanyiiig  photograph  we  illustrate  a  powerful 
Mogul-type  superheated  steam  locomotive  which  has  quite 
recently  been  erected  by  the  Berlin  Machine  Building 
Company  for  service  on  the  Royal  Prussian  State  railways. 
The  engine  has  six  wheels  coupled,  these  having  a  diameter 
of  5  ft.  i  in.,  and  a  leading  bissel  truck  of  the  well-known 
"  Krauss  "  type,  the  wheels  of  which  have  a  diameter  of. 
.3  ft.  4  in.  This  arrangement  is  calculated  to  afford  a  large 
tractive  weight,  and  at  the  same  thne  promote  ea.sy  running 
whilst  negotiating  curves.  The  engine,  which  is  intended 
for  hauling  express  passenger  and  fast  goods  trains  over 
heavy  gradients,  is  of  the  i?imple  extension  type,  with 
outside  cylinders,  having  a  diameter  of  211  in.  The  motion 
is  of  tho  Heusiugei-  type,  with  piston  valves  of  6  in.  in 
diameter.  The  boiler  has  a  length  between  tube  plates  of 
1.3  ft.  8  in.,  a  diameter  of  5  ft.,  and  has  its  centre  line 
'■'pitched  "  8  ft.  6  in.  from  the  rail  level.    The  outer  firebox 


increased  number  of  these  locomotives.  During  recent 
months  a  series  of  exhaustive  trials  have  been  made  with 
the  loco-motive — an  illustration  of  which  appears  below — 
with  a  view  of  testing  its  efficiency  for  the  operation  of 
lieavy  express  passenger  and  goods  trains  on  mountain 
services,  and  in  the  course  of  these  trials  the  engine  is 
stated  to  have  proved  itself  superior  to  the  ordinary  Mogul- 
type  locomotive  of  the  same  weight,  and  also  to  a  four- 
cylinder  compound  ten-wheeled  engine  having  15  tons 
heavier  weight,  the  average  savings  on  water  being  18  to 
20  per  cent,  on  coal  12  to  15  per  cent ;  whilst,  at  the  same 
time,  the  cost  of  maintenance  and  repairs  was  considerably 
less.  This  superheated  engine  hauled  on  a  line  of  77  miles, 
with  many  curves  and  grades  of  1  in  100,  an  express  train 
of  42  axles,  322  tons — total  weight  with  engine  and 
tender  of  421:  tons — at  an  average  speed  of  59  miles  per 
hour,  the  running  of  the  locomotive  meanwhile  being  quite 
smooth.  At  these  trials  the  average  cut-off  "  in  the 
cylinders  amounted  to  25  per  cent.  With  the  heaviest  of 
trains  the  starting  is  effected  without  any  difficulty,  and 
this  in  a  very  great  measure  demonstrates  the  advantages 
of  tlie  superheated  steam,  which,  witli  cold  cylinders,  also 
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has  an  extreme  length  of  8  ft.  3  in.,  the  grate  area  is  23 
square  feet  2  square  inches,  while  the  fire  tubes,  numbering 
220,  have  a  diameter  of  r8G  in.  The  heating  surface  of 
the  firebox  is  121  square  feet,  and  of  the  tubes  1,354 
square  feet.  The  heating  surface  of  the  superheater  is 
3,40'7  square  feet.  In  the  firebox  an  arrangement  has 
been  made  for  the  superheater — Schmidt's  patent — in  which 
live  steam  is  sui)erlieated  befoi'e  eritering  the  cylinders  up 
to  570  and  GtiO  deg.  Fah.  The  supei'heater  consists  of 
bunches  of  pipes  bent  to  the  shape  of  the  smokebox  shell, 
and  ending  into  two  steam  chambers  in  the  top  of  the 
smokebox.  The  su]ierheater  is  heated  by  gases  of  very 
high  temperature  (1,470  to  1,830  deg.  Fah.),  coming  directly 
from  the  grate  through  a  flame  tube  of  12'2  in.  diameter. 
The  engines,  which  have  a  total  wheel  base  of  21  ft.  Gin. 
and  a  weight  hi  working  order  of  50  tons  12  cwt.,  are  fitted 
with  a  tender  having  a  wheel  base  of  15ft.  Sin.,  and  a 
weight  in  working  order  of  43  tons  3  cwt.,  with  a  capacity 
of  16  tons,  or  3,984  gallons  of  water  and  space  for  four  tons 
of  coal.  This  type  of  superheater  has  given  very  satis- 
factory results,  and  the  Prussian  State  Railways  Adminis- 
tration have  arranged  for  the  early  introduction  of  an 


gives  a  small  loss  of  condensation.  All  parts  coming  into 
touch  with  the  highly-superheated  steam — such  as,  for 
instance,  the  pistons,  piston  valves,  and  stuffing  Ijoxes — 
IM'oved  satisfactory,  and  no  initial  difficulties  were  encoun- 
tered with  the  superheater.  The  average  temperature  of 
the  steam  was  626  deg.  Fah.,  and  the  steam  pressure  has 
been  throttled  down  to  9  atmospheres  in  the  steam  chest 
of  the  cylinders,  so  that  there  was  an  abundance  of  steam 
in  the  boiler  during  the  course  of  the  trials.  The  engine 
is  equipped  with  jjneumatic  sanding  apparatus  on  the 
Bruggenian  system,  and  with  a  speed  indicator  of  tiie 
Hauslialter  pattern.  The  piston  and  piston  valves  are 
lubricated  automatically  by  means  of  oil  presses.  German 
engineers  have  certainlj-  been  very  much  to  the  front  in  the 
application  of  superheated  steam  to  locomotives,  and  their 
experiments  would  appear  to  have  now  met  with  con- 
siderable success.  It  has  for  a  long  time  been  maintained 
by  them  that  engines  using  superheated  steam  had  a 
greater  thermo-dynamic  efficiency,  and,  in  fact,  data  is 
plentiful  to  prove  that  the  cylinder  efficiency  of  both 
stationary  and  locomotive  engines  having  simple  cylinders 
and  using  superheated  steam  is  higher  than  that  realised 
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from  compound  engines  using  saturated  steam.  The 
perfection  of  the  superheated  steam  locomotive  goes  fa)'  to 
settle  an  important  prol)lem  in  locomotive  engineering,  by 
which  it  will  be  possible  to  obtain  the  advantages  of 
■'  compounding "  without,  however,  the  inti'oduction  of 
many  of  its  objectionable  f©at,ures. 


THE  UTILISATION  OF  WASTE  HEAT  FROM 
COKE  OVENS. 

For  some  time  past  the  great  loss  in  coke  ovens  by 
allowing  tire  enormous  quantities  of  heat  to  go  to  waste 
has  atti'acted  considerable  attention,  but  a  solution  to  wliat 


employment  of  water  tube  boilers.  The  evidence  of  the 
advantages  derived  is  readily  proved  by  the  large  number 
of  water  tube  boilers  recently  installed  at  some  of  the  chief 
collieries. 

Tile  amount  of  waste  heat,  or  heat  which  cannot  be 
utilised  in  the  manufacture  of  coke,  in  either  the  "bee-hive" 
or  the  closed  retort  type  of  coke  oven  is  very  considerable. 
When  it  is  considered  that  the  percentage  of  volatile  matter 
frequently  reaches  30  per  cent  of  the  total  weight  of  the 
coals,  that  the  whole  of  this  large  percentage  of  fuel  must 
lie  driven  off  in  tiie  form  of  gas  before  the  coke  can  be 
oljtained,  and  that  with  the  latest  and  most  approved  form 
of  apparatus  the  products  of  condiustion  are  usually  ejected 
from  the  ovens  at  n  temperature  of  2,000  deg.  Fall.,  the 
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ap])eared  a  difficult  problem  has  been  solved  in  efficiently 
utilising  the  heat  in  the  production  of  steam  power.  Several 
installations  of  this  nature  have  already  been  put  down, 
and  it  is  predicted  that  others  will  be  erected  in  the  near 
future,  the  energy  being  used  in  electric  power  stations, 
thus  greatly  reducing  the  cost  of  generative  electricity. 
The  owners  and  nvaiiagers  of  the  various  collieries  where 
coke  ovens  are  in  use  are  already  fully  alive  to  the  large 
amount  of  heat  which  in  many  cases  is  going  to  waste,  and 
it  is  certainly  being  used  to  a  greater  extent  at  the  present 
time  than  has  previously  been  the  case.  For  comjiassing 
this  waste  heat  one  of  the  most  convenient  methods  is  the  i 


apparatus  which  will  take  care  of  or  absorb  the  greatest 
quantity  of  this  surplus  heat  and  convert  it  to  a  useful 
purpose  deserves  the  best  attention  and  consideration  of 
all  engineers  engaged  in  this  important  branch  of  the 
collieiy  industry. 

Until  recent  years  this  apparatus  has  usually  taken  the 
form  of  shell  boilers,  most  frequently  for  low  steanr 
pressures,  and  some  of  them  of  the  old-fashioned,  egg- 
ended,  or  practioally  obsolete  types  of  steam  generators. 
The  Lancashire  boiler  is  probably  at  the  present  time  more 
generally  in  use  for  this  class  of  work  than  any  other 
type,  and  it  is  only  during  comparatively  recent  years  that 
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the  \vater-tul)e  boiler  has  been  brouglil  into  operation  to 
any  considerable  extent.  The  results  which  have  been 
obtained  with  water-tube  boilers  under  these  conditions 
have  not  only  been  so  satisfactory  as  to  waa-rant  their  more 
sreneral  adoption  than  they  are  now  meeting  with,  but  have 
in  practically  all  cases  where  they  have  been  tested  shown 
in  a  veiy  decided  manner  their  all-round  excellence  for  this 
class  of  work,  and  given  results  which  for  efficiency  cannot 
be  equalled  by  any  type  of  shell  boiler. 

Probably  a  good  average  of  the  results  obtained  with 
Lancashire  and  Cornish  boilers  would  show  from  1  to  V4  lb., 
say  a  mean  of  12  lb.,  of  water  evaporated  per  pound  of 
co&l  coked  in  the  ovens.  With  a  water-tube  boiler  this  is 
increased  at  least  25  per  cent,  and  frequently  .35  per  cent. 
An  average  result  would  be  from  I'S  to  17  lb.,  say  a 
mean  of  15  lb.,  of  water  per  pound  of  coal  coked.  The 
mere  fact  that  the  gases  are  split  up  into  smaller  streams 
— rendering  intimate  contact  with  the  heating  surface  of 
the  boiler  a  certainty — the  thin  envelope  separating  the  hot 
gases  from  the  water,  in  comparison  with  the  thickness  of 
platings  in  the  flues  and  shell  of  the  tank  boilers,  the  more 
effective  water  circulation  preventing  the  adherence  of  a 
film  of  steam  to  the  plates,  and  the  facility  with  which  all 
surfaces  can  readily  be  cleaned,  are  all  factors  which  give 
the  water  tube  boiler  a  higher  efficiency  than  can  be 
obtained  with  the  shell  or  fire-tube  type. 

The  illustration  shown  is  that  of  a  Stirling  Water  Tube 
Boiler  at  the  Victoria  Garesfield  Colliery  of  the  Priestman 
Collieries  Limited,  Newcastle-on-Tyne,  fired  by  waste  gases 
from  coke  ovens,  and  the  following  figures  give  the  results 
obtained  on  a  four  days'  test :  — 

The  total  duration  of  the  trial  was  32  hours,  the  heating 
surface  of  the  boiler  being  1,611  square  feet.  The  average 
steam  pressure  maintained  was  ISl'Slb.  per  square  inch, 
the  mean  temperature  of  the  gases  leaving  the  coke  ovens 
was  about  2,000  deg.  Fah.,  dropping  to  1,700  deg.  Fah.  on 
entering  the  boiler  furnace,  with  a  final  temperature  of 
650  deg.  Fah.  The  mean  temperature  of  feed  water 
recorded  165  deg.  Fah.,  whilst  the  coal  per  hour  fired  to 
coke  ovens  was  3,800  lb.  The  water  records  ga  ve  the 
following  mean  results:  — 

Water  used  for  eight  hours    47,277  lb. 

Water  evaporated  per  hour  from  and 

at  212  deg.  Fah   6,4651b. 

Evaporation  per  poimd  of  coal  coked 

from  and  at  212  deg.  Fah   r7  lb 

Evaporation  per  square  feet  heating 

surface  from  and  at  212  deg.  Fah.       4  011b. 

The  gases  were  admitted  through  an  aperture  in  the 
bridge  wall  at  the  bottom  of  the  front  bank  of  tubes.  An 
auxiliary  grate  is  fitted,  which,  if  desired,  can  be  hand 
fired  in  the  ordinary  manner,  for  raising  steam  when  the 
coke  ovens  are  shut  off.  The  boiler  was  fired  by  the  waste 
heat  from  22  "bee^hive"  ooke  ovens  11  ft.  diameter.  These 
ovens  have  been  in  continuous  service  for  a  large  number 
of  years.  Each  oven  carbonises  129'57  cwt.  of  coal  in  84 
hours,  which  gives  a.  total  for  the  22  ovens  of  638,520''96  lb. 
per  week  of  168  hours,  and  29,0'23'68  lb.  of  coal  per  oven 
per  week,  and  3,800  lb.  of  coal  for  the  22  ovens  per  hour. 
Samples  of  gas  were  taken  from  different  points — at  the 
main  flue,  at  the  inlet  to  the  boiler,  and  at  the  boiler 
outlet.  The  gas  entering  the  boiler  was  very  low  in 
percentage  of  CO2.  All  the  gases  were  not  passed  through 
the  boiler.  The  temperature  recorded  in  the  bypass  flue 
beyond  the  damper  was  1,440  deg.  If  all  the  gases  had 
passed  through  the  boiler  still  better  results  would  have 
been  obtained.  The  boiler  inlet  is  situated  at  29  ft.  from 
the  outlet  from  the  ooke  ovens.  Consequently  there  is  a 
large  amount  of  radiation  from  the  brickwork  of  the  main 
flue  between  the  ovens  and  the  boiler.  The  guaranteed 
evaporation  per  hour  for  the  boiler  was  5,633  lb.  from  and 
at  212  deg.  Fah.,  and  142  lb.  of  water  per  pound  of  coal 
coked,  and  these  figures,  it  will  be  seen,  were  easily  sur- 


passed, being  14'8  i)er  cent  and  20  per  cent  in  excess  of 
the  guaranteed  quantities  specified.  The  yield  of  ooke 
from  1  lb.  of  coal  is  66  per  cent. 

A  comparison  of  this  result  with  a  28  ft.  x  8  ft.  Lanca- 
.s.hire  boiler  showed  an  evaporation  approximately  28  per 
cent  in  favour  of  the  former,  whilst  the  percentage 
evaporation  secured  compared  with  normal  evaporation  of 
boiler  if  coal  fired  was  100'3  per  cent  for  the  Stirling  boiler 
and  68  per  cent  for  the  Lancashire  boiler. 

The  Newcastle-on-Tyne  Electric  Supply  Company  have 
put  down  a  power  station  at  Blaydon  Burn,  where  they  are 
utilising  the  waste  heat  from  a  battery  of  ''  retort  "  type 
coke  ovens.  We  believe  they  are  running  this  station  prac- 
tically speaking  as  a  battery,  and  at  a  cost  per  unit 
generated  which  has  never  been  approached  before  in  this 
country. 

MECHANICAL   DRAUGHT   FOR  BOILERS.* 

(Concluded  from  page  371.) 

Another  installation  is  illustrated  by  figs.  5  and  6,  which 
show  elevation  and  plan  respectively.  In  this  instance 
the  fan  inlet  is  placed  close  against  the  main  flue,  and 
again  the  outlet  or  delivery  is  through  a  connection  into 
the  chimney. 


CHIMNEY  STACK 


FiQ.  5. 


It  will  be  noticed  that  the  fan  shaft  goes  right  through 
the  flue  to  a  bearing  on  the  opposite  side.  This  was 
necessary,  as  the  fan  is  a  large  one,  and  an  overhung  wheel 
was  not  desirable. 

It  is  interesting  to  note  the  results  accruing  from  this 
iiiKtallation.  One  boiler  after  another  had  been  added  to 
those  put  down  when  the  works  and  chimney  were  built. 
As  a  natural  consequence  the  draught  had  become  totally 
inadequate,  resulting  in  insufficient  steam  and  smoke 
trouble.  A  new  chimney  was  contemplated,  but  the  pro- 
prietors were  persuaded  to  tiy  a  fan  first.  The  net  results 
after  twelve  months'  trial  were  :  — ■ 

1.  An  ample  supply  of  steam  under  all  atmospheric 
conditions. 

2.  A  discontinuance  of  the  smoke  nuisance. 

3.  Retention  of  the  old  chimney,  thus  saving  the  cost 
of  a  new  one,  and 

4.  A  saving  of  exactly  25  per  cent  of  the  year's  coal 
bill,  through  being  enabled  io  bum  an  inferior  quality  of 
coal. 

It  is  perhaps  worth  while  to  note  this  saving  more  than 
paid  for  the  induced  draught  plant  in  the  first  year's  run. 

*  Abstract  of  paper  read  by  Mr.  W.  Tates,  at  Liverpool,  on  July  21st,  1904, 
before  the  Institution  of  Heating  and  Ventilating.Engineers. 
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Still  another  arrangement,  is  shown  by  figs  7  and  8.  This 
is  very  similar  to  the  last,  the  principal  difference  being 
in  the  method  of  driving.  Being  a  town  electric  ligliting 
station,  the  authorities  preferred  to  drive  by  motor  and 
belt. 

The  very  satisfactory  results  secured  by  a  system  of 
induced  draught  are  due  to  a  less  volume  of  air  being 
required,  though  at  a  higher  pressure  than  with  chimney 
draught.  A  chimney  usually  works  at  a  vacuum  of  |  in. 
to  I  in.,  while  an  induced  fan  is  generally  arranged  to 
give  l^in.  to  2  in.  In  consequence  of  this  thicker  fires 
can  be  caiTied,  and  higher  temperatures  maintained, 
resulting  in  more  rapid  conduction  of  heat  through  the 
heating  surface,  and  therefore  a  greater  economy  of  heat 
than  with  chimney  draught. 

This  high  temperature  of  combustion,  and  consequent 
increase  of  evaporating  power  of  the  boilers  is  such  that 
usually  three  boilers,  with  induced  draught,  will  do  the 
work  of  four  with  chimney  or  natural  draught.  Occasion- 
ally better  results  even  than  these  have  been  secured.  One 
advantage  of  induced  over  forced  draught  is  that  a  better 
and  more  even  distribution  of  air  is  obtained. 

One  of  the  best  arguments  in  favour  of  induced  draught 


purposes,  such  may  also  be  obtained  in  tiie  same  way.  And 
again,  in  manufacturing  establishments,  laundries,  etc., 
wliere  hot  air  is  required  for  drying  or  similar  purposes, 
this  also  may  be  obtained  by  economiser  pipes  just  as  hot 
water  is. 

An  induced  draught  fan  renders  the  plant  it  is  working 
with  quite  independent  of  climatic  conditions.  A  chimney 
that  will  just  do  its  work  on  a  clear  cold  day  may  give 
considerable  trouble  in  damp  or  foggy  weather,  but  a  fan 
is  always  positive  and  alike.  It  is  also  more  flexible,  and 
under  control,  rendering  it  capable  of  answering  to  sudden 
calls.  In  the  case  of  an  electric-light  station,  for  instance, 
if  a  heavy  fog  comes  on  there  is  a  big  rush  for  current, 
and  consequent  heavy  demand  on  the  boilers.  If  chimney 
draught  has  to  be  depended  upon,  it  will  be  at  its  worst 
under  such  conditions,  but  a  fan  would  not  be  affected  by 
the  fog,  and  would  answer  at  once  to  the  demand  made 
upon  it. 

Again,  in  consequence  of  the  intensity  of  fan  draught, 
it  is  possible  where  such  sudden  demands  for  steam  are 
likely  to  be  made,  to  keep  fires  banked  up  and  dampered 
down,  and  then  when  required  to  have  them  in  full  blast 
in  a  few  seconds. 


ENGINE- 


BEARING 


Fig.  6 


is  that  by  it  the  pressure  may  be  kept  practically  constant, 
and  consequently  the  temperature,  so  that  the  boiler  shell 
and  furnaces  do  not  contract  and  expand  to  the  same 
extent,  thus  saving  large  sums  of  money  in  repair  bills 
for  leaky  joints  and  rivets. 

It  is  not  always  possible  to  keep  boilers  idle  when  an 
induced  draught  system  is  introduced  to  an  existing  plant, 
as  wliere  one  or  two  boilers  may  be  installed.  In  such  a 
case  an  alternative  is  to  reduce  the  length  of  the  firebars, 
and  by  keeping  thicker  fires  to  secure  the  beneficial  results 
already  described. 

One  of  the  most  valuable  features  of  an  induced  draught 
apparatus  is  that  it  enables  the  high  temperature  upon 
which  a  chimney  depends  for  its  results  to  be  dispensed 
with.  In  fact,  the  more  heat  abstracted  from  the  gases 
by  economisers  and  such-like  apparatus  for  heating  water, 
air,  etc.,  the  better  it  is  for  the  fan. 

These  are  days  when  profits  are  made — ^or,  at  all  events, 
augmented — by  economies  at  all  points,  and  insufficient 
attention  has  been  paid  in  many  installations  to  the  possi- 
bilities in  this  direction.  Not  only  may  the  boiler  feed 
water  be  heated  by  economisers,  but  in  works  where 
quantities  of  hot  water  are  required  for  manufacturing 


Another  minor  advantage  is  an  induced  draught  appara- 
tus, especially  where  a  steam  engine  is  the  motive  power,  is 
that  of  automatic  control.  A  very  simple  device  can  be 
arranged  so  that  as  steam  falls  below  a  given  fixed  pressure 
the  speed  of  the  fan  is  automatically  increased,  and  vire 
versd. 

Fan  draught  is  a  great  aid  to  mechanical  stokers,  in  fact 
some  forms  of  stoker  camiot  be  worked  without,  but 
depend  on  the  fan  for  their  usefulness. 

Reference  has  already  been  made  to  the  economy  secured 
by  burning  cheaper  fuel.  It  is  not  fully  recognised  that 
the  calorific  value  of  coal  is  not  at  all  in  proportion  to  its 
cost.  The  lower  grades  of  coal  have  a  calorific  value  not 
a  great  deal  less  than  the  higher  priced  qualities.  The 
difficulty  with  chimney  draught  is  to  burn  them,  and  thus 
extract  their  value.  But  with  fan  draught  this  difficulty 
is  overcome,  as,  by  its  aid,  what  has  hitherto  been  termed 
absolute  rubbish  and  useless  can  be  buraed  and  made  to 
yield  its  heat  units  for  a  useful  purpose. 

Mention  has  also  been  made  of  the  value  of  an  induced 
1  draught  fan  as  a  smoke  preventer.  Public  authorities 
]  are  daily  increasing  their  vigilance,  and  woe  betide  the 
firm  that  belches  its  black  smoke  into  the  atmosphere, 
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|iollutiiig  all  the  surroundings.  But  this  is  not  all.  This 
black  smoke,  as  pointed  out  earlier  in  the  paper,  is  unoon- 
sumed  carbon,  and,  therefore,  -waste.  So  on  all  accounts 
it  is  desirable  to  stop  it. 

A  properly  designed  and  arranged  induced  draught  plant 
will  accomplish  this,  as  already  stated,  by  increasing  the 
temperature  of  combustion,  and  thus  make  the  boiler  con- 
sume its  own  smoke,  or,  to  put  it  another  way,  by  enabling 
the  proper  chemical  changes  to  take  jilace  in  the  furnace, 
to  obtain  immunity  from  smoke  trouble. 


Fir:?.  7  and  8. 


A  very  important  point  not  yet  touclied  upon,  and  par- 
ticularly applicable  to  buildings  projected,  is  the  question 
of  the  chimney  in  relation  to  induced  di'aught.  A  stack 
higher  than  that  necessary  to  cany  the  gases  above  the 
surrounding  property,  say,  about  50  ft.  high,  is  useless 
where  an  induced  draught  fan  is  at  work.  It  therefore  pays 
to  consider  the  question  of  fan  versus  chimney  in  the  matter 
of  fii'st  cost,  and  also  as  to  economy  of  space. 


To  take  a  recent  installation  as  an  illustration.  There 
are  five  boilers,  with  a  combined  grate  area  of  190  square 
feet,  and  working  at  a  steam  pressure  of  1601b.  The 
chunney  is  120  ft.  high.  It  was  desired  to  burn  170  tons 
of  coal  per  week  of  56  working  hours,  say  31  lb.  coal  per 
square  foot  of  grate,  besides  night  consumption.  One 
boiler  was  always  idle  for  cleaning  purposes,  reducing 
active  grate  area  to  152  square  feet. 

It  was  found  quite  impossible  by  natural  draught  to 
consume  the  quantity  desired,  and  in  making  the  effort 
dense  volumes  of  smoke  were  turned  into  the  atmosphere. 

For  this  plant  a  No.  11  cyclone  induced  draught  fan 
was  installed,  running  at  400  R.P.M.,  and  capable  of  hand- 
ling all  the  gases  from  the  five  boilers  if  necessary,  at  a 
water  pressure  of  17  in.,  and  absorbing  20  brake  horse 
power. 

The  results  far  exceeded  the  proprietor's  expectations. 
Instead  of  volumes  of  dense  black  smoke  previously  turned 
into  the  atmosphere,  nothing  but  a  thin  grey  vapour  now 
issues  from  the  chimney  top. 

Two  boilers  now  stand  idle,  although  the  170  tons  is 
easily  being  burned  at  the  rate  of  42  lb.  per  square  foot 
of  grate,  and  more  water  is  evaporated  with  the  three  at 
work  than  previously  obtained  with  the  four.  The  quality 
of  the  coal  used  lias  been  reduced  to  one  at  about  25  per 
cent  less  cost. 

Sujipose  this  firm  had  decided  to  adopt  mechanical 
draught  instead  of  chimney  drauglit  in  the  first  instance, 
the  cost  would  have  been  about  20  per  cent  of  that  paid 
for  tlie  plant  with  natural  draught. 

Seeing  that  the  power  required  to  drive  an  induced 
draught  fan  is  only  about  1  per  cent  of  the  power  of  the 
plant  it  operates,  the  cost  is  of  little  consequence. 

In  addition  then  to  the  many  advantages  other  than 
financial  to  be  derived  from  an  induced  draught  apparatus 
over  chimney  draught,  there  are  two  outstanding  economical 
features,  viz.,  much  reduced  first  cost,  and  reduced  cost  of 
fuel. 


TRADE  NOTES. 


Messrs.  Turner  Bros.  Limited,  Spotlaiul,  Eoclidale, 
ani.cunce  that  they  have  been  STicc^s.sfnl  in  securing'  a  portion 
of  the  British  Adiniralty  contract  for  1904-5  in  their  special 
line  of  "  Firefly  "  brand  asbestos  goods. 

Admiralty  Conteact,  1905. — Messrs.  Bell's  Asbestos  Com- 
pany Limited  have  secured  a  contract  with  the  Admiralty 
for  the  supply  of  a  number  of  their  specialties. 

Messrs.  Lancastee  and  Tonge  Limited,  engineers  and 
founders,  Pendleton,  near  Manchester,  in  tbeir  1904  catalogue 
give  full  descriptions  of  their  patent  steam  traps.  These  are 
suitable  for  high  or  low  steam  pressui-e,  and  are  designed  under 
five  classes  to  meet  any  conditions.  The  firm's  pistons,  pack- 
ing rings,  and  packings  are  too  well  known  to  need  description. 
Tlie  catalogue  i.s  well  illustrated,  and  should  be  on  every 
engineer's  table. 

Messes.  Hill  and  Heebeet  Limited,  laundry  engineers, 
Leicester,  are  makers  of  a  compact  machine  for  washing  waste 
and  sponge  cloths. 

A  catalogue  has  come  to  hand  from  Messrs.  .T.  and  H. 
McLaren,  Midland  Engine  Works,  Leeds,  illustrating  their 
types  of  high-class  engines  for  electric-light  work.  They  consist 
of  triple-expansion  three-crank  vertical  engine,  open  and  closed 
types,  up  to  3,000  horse  power  capacity.  These  types  have 
l>een  supplied  to  South  Shields,  Sheffield,  Leeds,  and  many 
other  central  stations.  A  special  booklet  dealing  with  their 
well-known  traction  engines  is  a  high-class  production,  and  can 
be  had  for  2s.  6d.  on  application. 


The  Fabrics  Automatic  Cutting  Limited,  Ielam  Eoad. 
Flixton. — With  reference  to  the  notice  whicli  apjieared  in 
our  issue  of  the  9th  September  last,  we  are  informed  that  the 
blades  are  made  of  the  special  alloy,  which  gives  an  exceedingly 
low  coefficient  of  expansion  under  heat,  and  that  portions  of  the 
severing  blades  are  cut  away  in  their  width  to  enable  the  blade 
to  be  heated  on  the  one  edge  only. 
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SPECIFICATIONS.* 


Foi;  conveuience  of  referenoe  and  for  clearness,  specifications 
ari'  usnally  divid-.'d  into  clauses,  which  may  be  el? seed  as 
gfueriil  and  specific.  General  clauses  rpfer  to  the  business 
relafious  chat  shall  exist  between  the  parties  to  the  contract. 
In  them  is  found  the  general  description  of  the  work  as  a 
wliole  without  any  particular  reforenc;  to  details.  Times  and 
metliods  of  making  payments,  adherence  to  sjoecifications, 
inspection,  and  other  analogous  headings  make  up  their  subject 
nuitter.  They  should  be  comprehensive  in  tlieir  scope,  and 
should  not  coutridict  one  another.  Contradictory  clauses  are 
sure  to  be  a  stumbling  block  that  will  create  friction  and  delay. 
At  first  glance  one  would  say  that  such  clauses  arc  easily 
eliminated,  but  care  is  necessary  to  accomplish  this.  For 
instance,  a  certain  result  may  be  desired  in  the  sub-structure 
of  a  bridge  that  will  not  fit  in  with  the  kind  of  sub-structure 
wanted. 

Specific  clauses  have  to  do  with  the  details  of  construction 
and  the  description  of  particular  features  of  design.  They 
embody  the  special  ideas  that  the  engineer  wishes  to  incorporate 
in  the  work,  and  they  should  be  just  as  minute  in  detail  as  is 
requisite  to  set  forth  the  exact  plan  desired.  Detailed  draw- 
ings may  be  necessary  to  indicate  clearly  just  what  is  to  be 
done,  and  these  drawings  either  should  be  prepared  before  the 
specifications  ar>'  written,  or,  at  le.jst,  should  be  sufficiently 
nuitured  in  the  mind  of  the  engineer  to  enable  him  to  write 
his  specifications  in  accordance  witli  them.  It  must  be  remem- 
bered that  the  specifications  and  plans  constitute  a  guide  book 
for  the  contractor  and  tlie  resident  engineer.  They  should 
tell  what  must  be  done,  but  should  not  necessarily  state  just 
how  it  should  be  done.  Specifications  should  look  to  the 
accomplishment  of  an  end  rather  than  to  the  means  of  its 
iiftainment.  Of  course  there  are  exceptions  to  this,  as  when 
the  engineer  believes  that  for  the  best  results  a  thing  must  be 
performed  in  some  particular  way,  in  which  case  it  is  necessary 
to  incorporate  the  method  in  the  specifications.  It  must  be 
remembered  that  under  these  circumstances  the  contractor 
cannot  be  held  responsible  for  the  mistakes  of  the  engineer. 
When  an  engineer  specifies  that  a  thing  shall  be  done  in  a 
certain  way,  he  must  assume  the  responsibility  of  the  outcome, 
because  the  contractor  is  not  free  to  adopt  the  method  he  thinks 
be.'it  suited  to  the  case  in  hand.  For  this  reason  specifications 
should  leave  the  method,  as  far  as  can  be  done  consistently, 
to  the  contractor,  and  instead  should  dwell  upon  the  end  to  be 
attidned.  A  good  contractor,  who  is  active  and  progressive, 
may  frequently  wish  to  introduce  methods  of  construction 
better  than  those  conceived  by  the  engineer,  and  it  were  a  poor 
set  of  specifications  which  would  prevent  his  doing  so.  A 
specification  can  readily  ,be  very  strict  concerning  the  finished 
work,  and  at  the  same  time  very  liberal  as  to  the  methods  to 
be  employed  in  its  accomplishment. 

It  frequently  hapi^ens  that  specifications  are  written  without 
any  accompanying  plans  at  all.  In  such  cases  it  is  usual  to 
require  bidders  to  submit  with  their  tender  plans  more  or  less 
detailed  of  what  they  propose  to  do.  In  this  way  the  engineer 
may  make  a  choice  from  various  plans  presented,  and  thus 
obtain  what  he  considers  the  best  of  a  J)umber  of  ideas.  SjMci- 
fications  of  this  kind  will  have,  of  course,  very  little  or  nothing 
at  all  to  do  witli  the  details  involved,  but  will  be  concerned 
almost  entirely  with  the  final  desired  outcome.  In  other 
words,  such  a  specification  will  consist  very  largely  of  general 
claiises,  those  of  a  specific  nature  being  either  entirely  eliminated 
or  reduced  to  a  minimum.  This  method  of  letting  contracts 
without  any  accompanying  plans  is  by  no  means  to  be  com- 
mended. A  good  engineer  does  not  want  other  people  to  tell 
him  what  to  use  or  what  to  do.  If  he  is  thorough  and  well 
posted  in  his  profession  he  is  not  going  to  let  his  own  ideas  be 
sui-erseded  by  those  of  a  contractor  who  furnishes  plans  with 
his  bid.  In  such  a  case  the  engineer  becomes  only  an  inspector 
who  simply  passes  upon  the  work  and  determines  whether  or  not 
it  fulfils  requirements,  when  perhaps  much  of  tlie  work  is 
entirely  at  variance  with  his  own  ideas.  It  is  reasonable  to 
suppose  that  an  engineer  who  devotes  his  entire  time  to  design- 
ing structures  of  a  particular  kind  (and  no  one  man  will 
atttmpt  to  cover  the  entire  field),  is  more  capable  of  arriving 
at  the  best  design  for  a  given  case  than  a  contractor  who  is 
engaged  in  work  of  a  varied  nature,  and  who  perhaps  has  given 
little  or  no  thought  to  the  designing  of  the  particular  kind  of 
structure  fipon  which  he  desires  to  tender.  It  is  undoubtedly 
a  fact  that  the  best  results  are  accomplished  wh-en  the  plans 
and  specifications  are  prepared  by  a  competent  engineer,  and 
when  the  bidder  is  governed  by  their  requirements. 

Let  us  consider  some  of  the  'salient  features  of  good  speci- 
fications. Primarily,  they  should  give  a  clear  and  concise 
description  of  the  work,  first  when  considered  as  a  whole,  and 
then  in  detail,  no  part  being  slighted  in  this  description.  It 
willnot  answer  for  the  engineer  to  suppose  that  the  contractor 

•  E.ttMct  from  a  lecture  delivered  to  the  Senior  Class  of  the  Rennselaer  Poly- 
technic Institute,  by  J.  A.  L.  Waddell,  D.Sc,  LL.D. 


will  do  things  as  a  matter  of  course,  but  he  must  produce  a 
specification  that  will  insure  their  being  done.  A  contractor, 
if  he  be  thoughtful  and  careful,  will  pay  close  attention  to 
every  detail  set  forth  in  the  specifications;  and  ho  should  make 
his  bid  expecting  to  fulfil  just  the  requirements  enumerated 
in  them,  no  more  and  no  less.  If  he  bo  wise,  he  will  not  bid 
witli  the  e.\pecta*:ion  of  having  them  changed  to  conform  to 
his  convenience  or  his  notions  of  what  is  best.  Tlie  engineer 
is  supposed  to  have  stated  in  his  specifications  just  what  he 
wants;  and  no  prudent  contractor  will  tender  expecting  his 
own  ideas  to  prevail.  If,  then,  upon  the  engineer  devolves  the 
responsibility  of  determining  the  work  to  be  done,  it  will  be 
readily  seen  that  it  behoves  him  to  cover  in  his  specifications 
tlic  entire  ground.  He  should  give  special  attention  to  the 
pt'ints  he  intends  to  require  absolutely  without  alteration,  and 
sl'.Quld  leave  no  possibility  for  doubt  in  the  mind  of  the  con- 
tractor as  to  what  will  be  expected  concerning  them.  He 
should  be  careful  to  set  forth  clearly  the  units  of  measure  to 
be  employed,  and  what  is  to  be  considered  a  part  of  the  finished 
work,  as  distinguished  from  what  is  merely  accessory.  If  e.xtra 
work  is  to  be  performed,  the  amount  of  wliicli  it  is  impossible 
to  determine  in  advance,  the  greatest  care  should  be  exercised 
ill  defining  clearly  just  what  shall  constitute  such  extra  work, 
and  in  fixing  the  compensation  for  it.  Failure  to  do  this  is 
frequently  a  source  of  trouble  and  annoyance  that  might  be 
avoided  by  careful  wording. 

Specifications  should  be  designed  to  secure  the  best  results 
coiisistent  with  what  is  considered  good  practice.  It  is 
pcssible  to  make  requirements  of  such  a  nature  that  to  fulfil 
them  would  mean  an  enormous  outlay  of  money  not  at  all 
proportionate  to  the  result.  Such  clauses  in  a  specification 
make  a  bidder  uneasy,  and  will  cause  him  to  add  to  his  bid  a 
sufficient  amount  in  addition  to  his  profit  to  insure  him  against 
loss.  A  bidder  should  make  liis  tender  expecting  to  comply 
with  the  conditions  of  the  sjiecifications,  and  expecting  that 
his  fellow  bidders  will  do  the  same;  and  a  clause  that  involves 
an  unduly  strict  condition  is  liable  to  cause  him  either  to 
tender  high  or  to  bid  lioping  that  its  fulfilment  to  the  letter 
will  not  be  demanded.  In  nine  cases  out  of  ten  such  a  clause 
will  be  dearly  paid  for. 

Absolute  perfection  is  not  to  be  expected,  but  the  very  best 
that  the  most  approved  practice  will  afford  should  govern  the 
requirements.  An  engineer  must  lose  prestige  if  he  specify 
things  whicli  cannot  consistently  be  done;  and  by  inserting 
such  requirements  he  works  injury  to  all  parties  concerned. 
Ill  the  matter  of  materials  to  be  used  he  must  be  governed  by 
the  locality  and  by  what  the  market  has  to  offer.  He  may  be 
unable  to  get  just  what  he  would  like,  so  he  must  use  the  best 
that  can  be  obtained.  These  remarks  do  not  imply  that  the 
engineer  should  be  satisfied  with  any  makeshift  that  is  offered. 
He  can  rest  assured  that  he  will  not  receive  anything  better 
than  he  demands,  and  he  is  fortunate  if  he  succeed  in  getting 
everytliing  as  good  as  he  specifies. 

Again,  specifications  should  be  written  in  simple,  plain 
language  without  any  attempt  at  rhetoric.  All  verbs  should 
be  complete,  and  no  words  should  be  omitted  on  the  assumption 
that  they  are  understood.  Of  course,  the  law  will  interpret  a 
contract  or  a  specification  in  accordance  with  what  the  court 
decides  is  its  spirit,  but  an  engineer  should  not  rely  upon  tliis 
to  guard  against  omission.  Short  sentences  and  simple  words 
arc  preferred.  Punctuation  and  grammar,  while  usually  and 
erroneously  considered  of  minor  importance  in  an  engineer's 
practice,  certainly  play  an  important  part  in  this  particular 
kind  of  literature.  The  meaning  of  a  sentence  can  be  easily 
distorted,  or  even  entirely  changed,  by  the  placing  of  a  comma. 
Do  not  fear  to  repeat  the  same  words  or  phrases  over  and  over 
again  in  your  si>eciticatious,  if  you  find  they  best  convey  the 
idea  you  have  in  mind.  This  may  involve  occasionally  some 
lack  of  euphony,  but  that  can  very  readily  be  dispensed  with 
in  writings  of  such  a  prosaic  nature. 

Should  more  than  one  contractor  be  employed  upon  a  piece 
of  work,  great  care  must  be  exercised  to  define  clearly  the  duties 
of  each.  Just  where  one  is  to  finish  and  the  other  is  to  begin 
should  be  set  forth  so  as  to  leave  no  possibility  of  doubt.  When 
practicable  in  such  cases,  separate  and  distinct  specifications 
for  the  different  parts  of  the  work  should  be  prepared.  Care 
should  be  taken  that  the  same  thing  is  not  required  of  both 
contractors,  and  that  one  contractor  is  to  leave  his  part  of  the 
work  in  such  shape  as  to  involve  no  hardship  or  inconvenience 
for  the  one  who  is  to  follow.  As  an  illustration  of  cases  of  this 
kind,  in  bridge  work  it  frequently  happens  that  one  contractor 
will  do  the  sub-structure  work,  while  another  will  build  the 
si'perstructure.  It  is  then  necessary  to  specify  who  is  to  set 
the  anchor  bolts  and  anchorages. 

Another  point  about  which  the  engineer  must  be  careful  is 
the  putting  of  anything  into  his  specifications  tliat  has  even 
the  appearance  of  favouritism.  He  must  be  constantly  on  his 
guard  to  avoid  this;  for  lus  position  is  such  that  liis  reputation 
is  liable  to  suffer  if  he  deviate  in  the  least  from  strict  fairness 
to  all.  It  is  bad  policy,  generally  speaking,  to  require  a  par- 
ticular brand  of  material  or  the  product  of  a  given  firm  without 
stating  that  other  material  will  be  accepted,  if,  upon  testing. 
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it  be  louud  ot  equal  quality.  VVlieu  a  given  biand  is  well 
kuowu  and  liai  an  established  reputation,  it  is  sometimes  proper 
to  specify  that  it  shall  be  used  to  the  exclusion  of  other  makes; 
but  usually  it  is  best  to  set  a  standard  which  is  commensurate 
with  the  best  product  to  be  had,  and  then  accept  any  brand 
which  meets  tlio  requirements.  An  exception  to  this  rule  is 
permissible  when  6i>ecifying  paint  for  metal  work,  because, 
unless  the  particular  brand  be  stated,  the  contractor  is  liable 
to  give  enaless  trouble  by  oftering  for  test  inferior  brands; 
and  the  result  is  very  likely  to  be  tiie  adoption  of  a  paint  that 
is  not  i-eally  satisfactory.  CJiiscrupulous  parties  are  ever  ready 
to  give  the  engineer  a  bonus  in  case  lie  use  their  product,  and  that 
engineer  is  lortunate  who  has  an  extensive  practice,  and  is  yet 
entirely  free  from  all  charges  of  peccability.  Where  one  man's 
product  is  rejected  and  another's  used,  there  is  a  great  tempta- 
tion on  the  purl  of  the  disappointed  person  to  question  the 
fairness  of  the  proceedings. 

To  insure  all  the  conditions  that  have  been  enumerated,  it 
is  evident  that  the  engineer  must  familiarise  himself  with  every 
detail  of  the  work  in  hand.  If  he  does  not  understand  it  him- 
self, it  is  certain  that  he  will  not  succeed  in  getting  a  clear 
idea  of  what  he  wants  into  the  mind  of  another.  Even  when 
the  scheme  is  perfected  in  the  engineer's  mind,  it  is  difficult 
sometimes  to  make  it  plain  to  the  contractor. 

It  will  not  do  to  jump  at  hasty  conclusions,  for  very  often 
one  finds  that  an  idea,  which  at  first  seemed  to  be  just  what 
was  wanted,  proves  utterly  untenable  when  considered  in  con- 
nection with  other  ideas  that  must  be  incorporated  in  order  to 
produce  a  finished  construction.  No  idea  for  a  specihcation 
has  any  value  until  it  has  been  fitted  into  the  proposed  structure, 
and  is  found  to  Imrmonise  with  all  the  other  requirements. 

It  is  usual  and  proper  in  specifications  to  insert  a  clause 
allowing  the  engineer  the  privilege  of  changing  them  or  the 
plans  as  the  work  progresses;  but  it  is  desirabfe  for  all  con- 
cerned that  the  number  of  these  changes  be  reduced  to  a 
minimum.  A  perfect  set  of  specifications  would  render  such 
a  clause  useless;  but  since  we  have  not  yet  attained  to  per- 
fection, w©  must  have  some  means  of  recourse,  bearing  in  mind, 
however,  that  the  more  such  a  clause  as  the  one  referred  to  is 
brought  into  use,  the  farther  we  are  from  the  ideal. 

The  question  of  precision  is  one  which  should  never  be  lose 
from  sight.  If  the  engineer  is  to  maintain  his  prestige,  he 
ihust  be  precise.  It  will  not  do  for  him  to  say  "  about  this  " 
ui'  "about  that";  for  the  "about"  is  very  liable  to  assume 
proportions  which  were  never  dreamed  of  when  the  term  was 
used.  Of  course  there  are  times  when  it  is  neither  necessary 
nor  desirable  to  be  absolutely  exact  in  requirements;  but, 
generally  speaking,  the  word  "about"  has  very  little  place  in 
a  set  of  specifications.  What  is  put  into  them  is  placed  there 
with  the  idea  that  it  is  to  be  operative  and  binding  in  the 
construction  of  the  work;  and  it  is  the  duty  of  the  engineer 
first  of  all  to  impose  no  impossible  or  unwise  conditions,  and 
next  to  see  that  what  he  has  required  is  fulfilled  to  the  letter. 

The  specifications  form  a  part  of  the  contract,  and  when  the 
latter  is  signed,  the  contractor  agrees  to  all  the  conditions  they 
set  forth.  It  is  proper  to  assume  that  he  has  read  the  speci- 
fications and  is  familiar  with  their  requirements,  and  that  he 
signs  the  contract  and  makes  his  bond  with  the  full  knowledge 
of  what  is  before  him.  A  specification  should  never  hide  from 
th;i  contractor  difficulties  that  are  likely  to  be  encountered. 
On  the  contrary,  when  suck  diffictiltiee  are  known  to  the 
engineer,  they  should  be  specially  called  to  the  contractor's 
notice,  so  that  he  may  bid  more  intelligently.  His  attention, 
however,  should  not  be  drawn  to  them  in  such  a  way  as  to 
frighten  him,  and  to  cause  him  to  make  a  bid  abnormally  high; 
but  the  facts  as  they  exist  and  are  known  to  the  engineer  should 
be  stated.  As  in  all  relations  in  life,  straightforward,  fair 
and  square  dealing  is  by  fai-  the  best  policy.  No  railroad  com- 
pany or  other  corporation  is  benefited  by  letting  a  contract 
for  a  sum  below  the  actual  cost  with  a  reasonable  percentage  for 
profit,  since  the  delays  incident  to  the  contractor's  failure,  and 
the  litigation  that  is  likely  to  arise,  will  more  than  counter- 
balance the  supposed  saving.  No  contractor  who  is  losing 
money  is  going  to  make  the  same  exertion  to  accomplish  his 
task  properly  as  one  who  realises  that  he  is  earning  a  fair 
profit. 

In  spite  of  every  precaution  that  may  be  taken,  it  is  almost 
impossible  to  avoid  mistakes  entirely.  To  reduce  them  to  a 
minimum  the  engineer  must  be  thoroughly  conversant  with  all 
contingencies  likely  to  arise  in  the  execution  of  the  work.  He 
should  familiarise  himself  with  the  appliances  ordinarily 
en  ployed,  and  should  so  design  his  work  that  their  use  be  not 
prohibited.  In  writing  his  specifications  and  in  making  the 
plans  he  should  have  a  clear  and  complete  mental  picture  of 
just  what  he  is  striving  to  attain.  It  must  be  remembered 
that  if  the  specifications  arc  lived  up  to,  they  will  determine 
entirely  the  result,  and  that  it  is  the  plans  and  specifications 
wlerein  the  creative  power  of  the  engineer  asserts  itself. 
Finally,  when  all  is  said  and  done,  common  sense  must  govern 
the  interpretation  and  execution  of  any  set  of  specifications. 
All  should  have  but  one  object  in  view,  the  production  of  a 
structure  that  will  be  a  credit  to  everyone  concerned. 
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THE    CLARKSON     MOTOR    OMNIBUS  FOR 
LONDON. 

In  The  Practical  Engineer  of  September  30th  we  drew 
attention  to  the  trials  being  made  of  a  motor  omnibus, 
built  lit  Chelmsford,  to  meet  tlie  guarantees  required  by 
the  London  General  Omnibus  Company.  These  are  now 
concluded,  and  we  give  below  the  results  of  the  three  days' 
trials,  the  'bus  having  successfully  fulfilled  the  guarantees 
given  by  Messrs.  Claiksou  Limited,  Chelmsford,  the  makers. 

First  Day — ^Thursday,  Sbptembbe  22nd,  1904. 

Loaded  \\ith  dead  weight  to  represent  full  passenger 
capacity  (16  persons). 

Route  1. — North  Road,  King's  Cross,  Angel,  Highgate, 
Victoria,  Finsbury  Square,  Angel,  home. 

Route  2. — Kentish  Town  and  on  to  Long  Acre,  via 
Holborn  and  Bank.  Stepney  to  Cainberwell  Gate,  via 
Whitechapel,  London  Bridge,  Elephant  and  Castle,  and 
home,  via  Kennington,  Westminster,  Bloomsbury,  King's 
Cross. 

Mileage  (by  cyclometer)          44  miles. 

Speed  on  level  :   15  miles  per  hour. 

Speed  up  Pentonville  Hill  ...  at  least  10  miles  per  liour. 
Oil  consumption  (paraffin)  ...  13  gallons. 
Miles  per  gallon  of  oil   3 '4  miles. 

Skcond  Day — Friday,  September  23rd,  1904. 
Loaded  with  dead  weight  to  rejtresenit  full  passenger 
capacity  (16  persons). 

Route  1. — ^North  Road,  King's  Cross,  Pentonville  Hill, 
Highbury,  Highbury  Barn,  Angel,  Chancery  Lane,  Strand, 
Piccadilly  Circus,  Walham  Green,  Hammersmith,  Piccadilly. 
Liverpool  Street,  City  Road,  King's  Cross,  home. 

Route  2. — North  Road,  Scotlajid  Yard,  Haymarket, 
Oxford  Circus,  Shepherd's  Bush,  back  to  Netting  Hill, 
Westbourne  Gi-ove,  G.W.R.,  Euston  Road,  Pentonville  Hill, 
Upper  Street,  Nag's  Head,  Finsbury  Park,  Green  Lanes, 
Highbury  Hill,  Highbury  Station,  Park  Station,  Offord 
Road,  home. 

Mileage   54  miles. 

Speed  on  level   15  miles  per  hour. 

Speed  up  Pentonville  Hill   10  miles  per  hour. 

Oil  consumption   14  gallons. 

Miles  per  gallon  of  oil   3  "8 

Third  Day — ^Saturday,  September  24th,  1904. 
Loaded  with  dead  weight  to  represent  full  passenger 
capacity  (16  persons). 

Route  1.— North  Road,  King's  Cross,  Holborn,  Strand, 
Charing  Cross,  Strand,  Fleet  Street,  St.  Paul's,  Finsbury 
Square,  King's  Cixjss.  Marylebone  Road,  Edgware  Road, 
Maida  Vale,  Adelaide  Road,  Camden  Town,  home. 

Route  2. — ^North  Road,  King's  Cross,  Tottenham  Court 
Road,  Blooinsbury,  Piccadilly,  Hammersmith,  Putney, 
King's  Road,  Victoria,  Vauxhall,  Westminster,  Waterloo 
Road,  Elephant,  Shard  Arms,  Elephant,  Liverpool  Street, 
Holborn  Viaduct,  King's  Cross,  and  home. 

Mileage    52|  miles. 

Speed  on  level   15  miles  per  hour. 

Oil  consumption   15|  gallons. 

Miles  per  gallon  of  oil   3 '34 

(Slightly  reduced  by  the  wet  we.ather  and  mud. ) 

The  guarantees  given  by  Messrs.  Clarkson  Limited  were : 

Speed  on  level   13  miles  per  hour. 

Speed  up  Pentonville  Hill   7  miles  per  hour. 

Mileage  per  gallon  of  oil   at  least  three. 

It  will  thus  be  seen  that  the  conditions  have  been  fully 
met,  the  mileage  per  gallon  of  oil  never  being  below  3'34, 
whilst  the  speed  up  Pentonville  Hill  reached  10  miles  per 
hour. 

Messrs.  Clarkson  Limited  are  to  be  highly  congratulated 
upon  achieving  these  results,  and  the  London  General 
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Omnibus  Company  Limited  in  pioneering  a  motor-pr  opelled 
vehicle  with  such  good  prospects. 

It  is  intended  to  put  the  'bus  in  regular  connnission 
Ijetween  Piccadilly  and  Hammersmith  immediately  the 
necessary  Scotland  Yard  license  has  been  obtained. 

The  General  Omnibus  Company  elected  to  have  the 
coachwork  constructed  in  their  own  coach  factory.  The 
chassis  is  of  Messrs.  Clarkson  Limited's  standard  con- 
struction, fitted  with  engine  of  nominally  16  B.H.P.,  but 
developing  up  to  2(}H.P.  and  30H.P.  for  short  periods 
in  cases  of  emergency.  The  wheels  fitted  are  of  artillery 
pattern,  34  in.  in  diameter,  with  solid  rubber  tyres,  3|iiJ. 
singles  being  fitted  to  the  front  wheels,  and  3|  in.  twin  to 
the  rear  wheels.  The  fuel  consumed  in  the  patent  burner 
is  ordinary  household  parafiin,  the  cheapest  grades  giving 
the  best  results.  This  can  be  obtained  at  less  than  id.  per 
gallon,  so  that  the  cost  of  fuel  per  car  mile  is  extremely 
low.  The  oar  has  seating  capacity  for  16  passengers,  14 
being  in  the  body  of  the  'bus,  and  two  on  the  front  seat 
with  driver. 

We  hope  at  a  later  date  to  give  a  fuller  illustrated 
description  of  the  motors  and  mechanism  of  these  cars. 


THE    METAL  MARKETS. 

Septbmbee. 

Puj  Iron.— -The  pig-iron  markets  continued  very  dull,  yet 
prices,  with  some  few  exoeptions,  were  fairly  well  maintained 
tLrougliout  the  month.  The  price  of  No.  3  Cleveland,  g.m.b., 
has  been  kept  by  makers  at  about  43s.  per  ton  for  some  weeks 
past,  and  Cleveland  warrants  have  fluctuated  in  the  neighbour- 
hood of  that  figure  also.  Other  grades  of  Cleveland  iron  at 
the  end  of  the  month  were  quoted;  No.  1,  458.;  No.  4  foundry, 
42s.  9d.;  No.  4  forge,  41s.  9d.;  mottled,  40s.  9d.;  and  white, 
40s.  6d.,  the  higher  qualities  being  thus  relatively  dearer  than 
the  lower.  Some  improvement  was  noticeable  in  the  hematite 
trade  of  the  Middlesbrough  district  during  the  latter  part  of 
the  month,  and  makers  are  obtaining  49s.  9d.  per  ton  for  mi.xed 
numbers.  The  exports  of  pig  iron  from  the  Tees  during 
September  compare  imfavourably  with  the  corresponding 
month  of  last  year,  showing  a  decrease  of  about  8,000  tons. 
The  demand  for  Scotch  hematite  is  fairly  steady,  and  merchants 
quote  55s.  per  ton  for  delivery  at  the  West  of  Scotland  steel 
w  orks.  Reductions  have  l>een  made  by  some  Scotch  pig-iron 
makers  for  their  special  brands,  for  which  quotations  at  the 
close  of  the  month  were:  — 


No.  1  iron. 

No.  3  iron. 

s. 

d. 

s.  d. 

52 

ti 

49  0 

Clyde   

56 

0 

50  0 

56 

0 

50  0 

57 

0 

50  0 

tiS 

0 

54    0  , 

63 

6 

54  0 

(All  the  foregoing  delivered  at  Glasgow.) 

Glengarnock,  at  Ai'drossan  

57 

0 

50  0 

50 

6 

48  6 

50 

6 

47  6 

58 

0 

51  0 

57 

6 

51  6 

At  Bairow  the  demand  for  hematite  is  still  very  limited, 
especially  for  forward  delivery.  The  prices  of  iron  remain 
nominally  unchanged  at  53s.  6d.  net,  f.o.lj.,  for  mixed  Bessemer 
numbers.  The  number  of  furnaces  in  blast  here  at  the  end  of 
September  was  23,  toeing  11  less  than  last  year.  The  total 
number  of  furnaces  existing  in  the  district  is  70,  but  many  of 
these  are  out  of  date,  and  will  probably  never  be  worked  again, 
while  the  output  per  furnace  now  in  blast  is  fully  25  per  cent 
greater  than  was  the  case  a  few  years  back.  Shipments  of  pig 
iron  this  year  to  September  24th  show  decreases  compared  with 
the  figures  for  the  corresponding  period  of  1903,  of  37,530  tons 
for  Scotland,  40,840  tons  for  Cumberland,  and  131,470  tons 
for  Cleveland.      On  the  London  Metal   Exchange  the  daily 


settlement  price  for  hematite  pig  iron  was  unchanged  at 
52s.  3d.  throughout  the  whole  month;  Scotch  dropped  from 
5l8.  9d.  on  the  1st  to  508.  3d.  on  the  7tli,  and  remained  at 
thi^  until  the  end  of  the  month;  while  Cleveland  fluctuated 
between  42s.  lOJd.  and  43s.  4^d.  The  average  of  the  daily 
settlement  prices  for  the  whole  month  were,  for  Scotch, 
50s.  6d.;  for  Cleveland,  43s.  0|d.;  and  for  hematite,  52s.  3d., 
which  compare  with  Scotch,  51s.  lO^d.;  Cleveland,  43s.  2d.; 
and  hematite  52s.  8d.  for  August.  The  stocks  of  pig  iron  in 
the  public  stores  at  the  close  of  tho  month  showed,  in  the 
aggregate,  an  increase  of  6,378  tons,  compared  with  those  held 
on  September  1st.  The  quantities  in  the  various  stores  on  the 
1st  and  on  the  30th  of  the  month  were  as  under:  — 


Public  Stores  Stocks  of  Pig  Iron. 


Sept.  iBt. 

Sept.  30th. 

Tons. 

Tons. 

9,554 

9,554 

87,962 

'J4,240 

300 

300 

13,280 

13,380 

111,096 

117,474 

Aggregate  increase   6,378  tons. 


I  Manufactured  Iron  and  Steel. — The  markets  for  finished  iron 
I  and  steel  show  no  improvement,  several  branches  being 
j  characterised  by  great  quietness,  with  prospects  for  the  future 
anything  but  bright.  Market  quotations  generally  have  not, 
however,  been  reduced,  but  in  many  cases  the  quotations  are 
really  nominal,  most  manufacturers  making  concessions  readily 
to  secure  work.  Steel  rails  of  heavy  section  are  still  quoted 
£4:  10s.  net  by  makers  in  the  northern  counties,  but  consider- 
ably less  is  being  accepted,  orders  being  reported  as  placed  at 
£4:  per  ton,  while  but  little  difficulty  is  experienced  in  buying 
at  £4:  5s.  Competition  between  Scotland  and  the  North  of 
England  is  very  keen  in  the  steel-plate  trade,  and  Scotch 
makers  have  been  forced  to  temporarily  reduce  tkeir  price  by 
2s.  6d.  per  ton  in  order  to  secure  a  share  of  the  orders  which 
are  in  the  market.  The  Scotch  price  is  now  £5  2s.  6d.  per  ton, 
less  5  per  cent,  but  this  is  only  for  prompt  specifications.  As 
negotiations  have  again  been  opened  between  the  S'jotch  steel 
makers  and  the  North  of  England  firms,  with  the  object  of 
arriving  at  a  basis  price  for  future  business,  the  probability  is 
tliat,  if  they  come  to  a  satisfactory  arrangement,  the  price  of 
angles  will  speedily  be  raised.  Steel  channels  have  been 
reduced  3s.  6d.  per  ton  at  Glasgow  to  meet  Belgian  competi- 
tion. At  Middlesbrough  prices  are  steady,  but  the  demand  is 
poor.  Common  iron  bars  are  quoted  £6  2s.  6d. ;  best  bars, 
£Q  12s.  6d. ;  iron  ship  plates,  £6  7e.  6d.;  iron  ship  angles, 
£(3  2s.  6d.;  steel  ship  plates,  £5  12s.  6d.;  steel  ship  angles, 
£E> ;  steel  boiler  plates,  £7 ;  and  steel  joists,  £0  to  £5  5s. — all 
less  the  customary  2^  per  cent  discount.  The  official  return 
submitted  to  the  North  of  England  Board  of  Conciliation  and 
Arbitration  showed  the  realised  price  for  the  manufactured 
iron  delivered  during  July  and  August  to  be  £5  19s.  3Jd.  per 
ton,  an  advance  of  about  lOJ  per  ton  on  the  previous  ascertain- 
ment. Compared  with  July-August  of  last  year  the  latest 
figure  shows  a  decrease  of  6s.  lOd.  per  ton,  and  is  less  than  the 
highest  figure  for  the  past  ten  years  (October,  1900)  by 
46s.  7d.  per  ton.  The  deliveries  were  5  per  cent  less  than 
diiring  May  and  June.  The  following  is  a  brief  summary  of 
the  return: — 


Percentage 
of  total. 

Average  net 
selling  price. 

Loss  or  gain. 

£  s.  d. 

s.  d. 

0-48 

5  12  6-00 

1    7J  gain. 

Plates  

13-90 

5  18  5-80 

1    2  loss. 

73-38 

5  18  6-18 

1    2{  gain. 

12-24 

6    5  3-3 

0   8|  gain. 

At  a  general  assembly  of  delegates,  held  at  Wednesbury  on 
the  10th,  the  decision  of  the  organised  operatives  of  the 
Midland  iron  trade  to  terminate  the  existing  sliding  scale  by 
which  wages  are  regulated  was  formally  confirmed,  and  it  was 
resolved,  "  That  three  months'  notice  be  given  to  terminate 
the  present  sliding  scale  agreement,  and  that  the  board's 
accountant  be  instructed  to  discontinue  taking  out  the  returns 
I    of  selling  prices  from  the  books  of  the  firms  now  comprised 
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withiu  the  audit  after  the  two  mouths  ciidiiio^  October  31st, 
1904."  The  commou  interests  of  the  trade  throughout  the 
Midhmde  have,  since  1887,  beeu  under  the  guardianship  of  the 
Midland  Iron  and  Steel  Wages  Board,  a  body  upon  whicli 
botli  employers  and  operatives  have  been  directly  represented. 
The  most  important  work  of  the  Board  has  been  to  administer 
a  sliding  scale  system,  by  which  the  wakes  of  the  operatives 
are  automatically  regulated  according  to  the  rise  and  fall  of 
selling  prices.  The  selling  prices  are  averaged  from  the  actual 
sales  of  certain  selected  firms,  and  puddlers  are  paid  Is.  to 
every  pound  realised  for  a  ton  of  iron,  together  with  a  premium 
of  Is.  6d.,  and  a  further  6d.  as  an  equivalent  for  certain 
"extras"  paid  in  the  Northern  iron  trade,  but  which  do  not 
obtain  in  the  Midland  area.  The  troubles  wliich  have  led  up 
to  the  decision  to  terminate  the  sliding  scale  have  arisen  over 
the  ((uestion  of  extras,  the  difficulty  being  that  when  trade  is 
flourishing  the  extras  paid  in  the  North  increase,  and  when 
trade  is  slack  they  diminish,  so  that  at  one  time  the  employers 
feel  themselves  prejudiced,  and  at  another  time  the  operatives 
complain  that  6d.  is  not  a  fair  ecjuiv'aleiit.  The  principle  of 
the  sliding  scale  is  admitted  to  have  fully  justified  its  appli- 
cation, but  it  is  considered  that  tlie  method  for  ascertaining 
prices  has  been  unsatisfactory.  The  plan  in  practice  is  that 
the  employers'  side  of  the  Wages  Board  select  six  firms  from 
their  156  subscribing  members,  and  an  equal  number  are 
selected  by  the  operatives'  side.  Each  section  lias  naturally 
consulted  its  own  interests  in  the  selection,  the  idea  being  that 
by  balancing  one  extreme  against  the  other  an  equivalent  mean 
v.'culd  be  arrived  at.  The  districts  concerned  comiDriso  North 
and  South  Staffordshire,  Shropshire,  Derbyshire,  East  Worcester- 
shire, South  Yorkshire,  and  Lancashire,  and  the  number  of 
ironworkers  affected  is  between  18,000  and  20,000.  Best 
marked  iron  bars  in  South  Shropshire  are  unchanged  at  £8, 
with  common  immarked  sorts  at  £5  15s.  to  £Q;  Bessemer 
billets  in  this  district  are  fetching  ^84  5s.  to  ^64  7s.  6d.. ;  and 
Siemens,  ^4  10s.  to  .£4  15s.;  and  mild  steel  bars  fetch 
£(^  to  £Q  5s. 

Copper. — The  recent  improvement  in  copper  shares,  followed 
l)y  speculative  buying  orders  of  standard  copper,  has  imparted 
a  firmer  tendency  to  the  market.  The  market  for  refined  copper 
has  so  far  been  prevented  from  responding  to  the  improvement 
in  the  standard  market  by  the ''readiness  with  which  leading 
Air.erican  producers  and  Continental  dealers  meet  the  inquiry 
fr(>m  the  trade.  On  the  1st  of  the  month  the  visible  supply 
of  copper  stood  at  1.3,415  tons,  and  the  stocks  in  England  and 
France  amounted  to  6,990  tons.  The  increase  in  the  visible 
supply  was  mainly  due  to  arrivals  of  unsold  American  copper, 
and  to  the  storage  of  Chile  bars  pending  the  reopening  of  the 
sulphate  of  copper  season.  These  bars  are  now  being  purchased 
eagerly  by  suphate  makers  at  high  premiums.  On  the  liondon 
market  the  daily  settlement  price  for  standard  co])per  fluctuated 
between  ^57  and  ,£58  10s.,  and  was  officially  quoted  at  .£58  on 
the  30th.  Over  the  whole  month  the  average  value  works  out 
at  i,'57  13s.  6d.,  and  compares  with  ,£56  19s.  3d.  for  August. 
Best  selected  copper,  towards  the  end  of  the  month  was 
£61  10s.  to  £62,  and  strong  sheets  ^71  per  ton. 

Tin. — The  favourable  statistics  led  to  increased  buying — 
cliiefly  cm  American  account — early  in  the  month.  The  East 
continued  very  reserved,  and  the  limited  ([uantitics  on  offer 
were  well  absorbed.  The  daily  settlement  prices  cm  tlie  London 
Metal  Exchange  showed  a  steady  upward  movement  in  values, 
as  will  be  seen  by  the  following  statement  of  the  official 
quotations :  — 

£    s.  d. 

September    1st    124    5  0 

.    ,,        8th   125  17  6 

16th    127    5  0 

19th    128  10  0 

28th    128    0  0 

30th    127    2  6 

Over  the  whole  month  the  average  value  was  ^126  7s.  4d., 
vt'liich  I'omparcs  with  ,£122  5s.  for  August.  English  ingots, 
during  the  latter  part  of  the  month,  were  fetching  about  £130 
per  ton. 

Lrad . — The  demand  for  lead  was  good,  .and  a  moderate 
business  is  doing  with  the  Continent,  where  the  consumption 
in  connection  with  electrical  works  has  expanded.  Spanish 
lead  is  now  fetching  £11  17s.  6d.  to  .£11  18s.  9d.,  and  p:uglish 
£VZ  5s.  i>er  ton.  The  imports  of  lead  into  the  United  Kingdom 
during  August  amounted  to  19,980  tons,  of  which  Spain  con- 
tributed 7,634  tons,  Australia  6,356  tons,  and  United  States 
of  America  4,042  tons.  Exports  of  English  lead  amounted  to 
2,748  tons,  and  of  foreign  2,248  tons. 

Spelter. — The  intrinsic  position  of  spelter  is  sound,  with  little 
metal  in  sight,  and  large  requirements  uncovered.  Producers 
are  still  well  sold,  and  demand  fresh  advances  after  every  sale. 
The  market  became  somewhat  unsettled  during  the  latter  part 
of  the  month  on  the  announcement  of  sales  in  America  for 
export  to  this  country,  and  it  remains  to  be  seen  whether 
Continental  producers  will  lower  their  prices  with  a  view  of 
checking  shipments  of  Amci-ican  spelter.    G.O.B.'s  at  the  close 


of  the  month  were  ^22  6s.  3d.  to  £22  8s.  9d.,  and  special  sorts 
£22  17s.  6d.    The  highest  figures  reached  during  the  month 
were:  G.O.B.'s  £22  17s.  6d.,  and  special  sorts  £23  5s. 
Antinioin/  ruled  steady  at  £27  throughout  the  ^nonth. 


INVENTIONS  OF  THE  WEEK. 

By  Marks  .\nd  Clehk,  T/ic  rraelkal  Engineer  Patent  Agency, 
18,  Southampton  Buildings,  Chancery  Lane,  Limdon,  W.C; 
30,  Cross  Street,  Manchester;  and  13,  Temple  Street, 
Birmingham. 

The  first  date  given  after  the  number  of  each  specification  is  the  date 
of  application.  The  second  date  is  that  of  the  advertisement  of 
acceptance  of  the  complete  specification. 

The  following  accepted  specifications  were  advertised  on  the  date 
mentioned,  and  within  two  months  of  such  date  any  person  properly 
interested  can  oppose  the  sealing  and  grant  of  the  patent  by  giving 
formal  notice  thereof  at  the  Patent  Ofiice. 

Copies  of  any  specification  herein  referred  to,  or  of  any  other 
published  patent  specification,  will  be  forwarded  post  free  for  one  shilling 
upon  application  being  sent  to  Messrs.  Marks  and  Cleric  at  either  of 
the  above  addresses. 

Internal  Combustion  Eugine  of  the  Rotary  Type. 

A.  AsinvonTH.  No.  18459,  of  August  27th,  1903.  Ad. 
of  ac,  August  31st,  1904. — This  invention  relates  to  a 
rotary  explosion  or  internal-combustion  engine,  compris- 
ing   a  drum    or   rotary   port    having    an    explosion  chamber 


Fics.  1  and  2.  FiQ.  3. 

Specification  No.  18459,  ol  1903. 


(or  chambers)  on  its  periphery,  and  an  encircling  stationary 
pait  which  is  also  formed  with  an  explosion  chamber  on  its 
inner  face,  adapted  to  operate  in  conjunction  with  the  chamber 
or  chambers  on  the  drum. 

Pump.  S.  Clarkson.  No.  18658,  of  29th  August,  1903.  Ad. 
of  ac,  August  31st,  1904. — This  invention  relates  to  pumps, 
and  has  for  its  object  to  simplify  their  construction  and  prevent 


Specificatinn  No.  1S65S,  of  1903. 


1'.  iikage.  The  invention  consists  in  a  reciprocating  pump. 
(1)  Hie  combination  with  a  cylinder  and  a  piston  or  plunger 
of  a  packing  piece  G  disposed  in  a  recess,  and  secured  between 
the  cylinder  flange  and  the  end  plate,  with  or  without  a  drain- 
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iug  conduit  kadiug  I'lom  the  recess.  (2)  The  combiuation  with 
a  pistou  and  piston  rod  having  a  ball  C  on  its  free  end  of  a 
flange  G'  integral  with  the  piston,  and  having  on  its  rear  or 
inner  side  an  approximately  s.emi-circular  groove  and  a  plug  F 
screwed  into  the  rear  end  of  the  pistou,  and  having  a  groove 
co-cperating  with  the  groove  on  the  flange  B'  to  form  a  socket 
for  the  ballC.  (3)  The  combination  witli  a  valve  box  D  having 
removable  eud  caps  D',  and  a  cup-shaped  diaphragm  of 
chased  abutting  surfaces  on  the  end  caps,  diaphragm,  and  valve 
box,  betvfeen  which  aie  disposed  packing  rings,  and  a  fiange 
D'  ou  the  diaphragm  retaining  the  washer's  0  and  P  in  position. 

Regulation  of  Liquid  Fuel  Burners.  S.  Clarkson. 
No.  18660,  of  29th  xVugust,  1903.  Ad.  of  ac,  August  31st, 
1904. — This  invention  relates  to  the  regulation  of  liquid  fuel 


Specification  No.,  1S600,  of  1903. 

btirners,  and  has  for  its  object  to  enable  the  regulation  of  the 
supply  to  be  effected  automatically,  and  also,  when  desired,  by 
hand,  the  latter  being  possible  without  in  any  way  affecting 
the  automatic  mechanism. 

Pneumatic  Power  Hammer.  Whliam  Gkaham.  No. 
18750,  of  31st  August,  1903.    Ad.  of  ac,  September  7th,  1904.— 


Fio.  3. 

Specification  No.  18750,  of  1903. 
This    invention  relates   to    pneumatic  power   hammers,  and 
especially  to  those  in  which  both  vacuum  and  pressure  reservoirs 


are  used,  the  object  of  the  invention  being  to  provide  a  hammer 
which  may  be  controlled  automatically.  The  hammer  consists 
of  a  trunk  divided  into  two  chambers,  one  of  which  is  main- 
tained at  a  vacuum,  and  the  other  is  supplied  with  compressed 
air,  each  of  the  chambers  being  valve  controlled  in  accordance 
v/ith  the  movements  of  a  pneumatic  motor  adapted  to  place  the 
top  chamber  in  communication  with  the  pressure  and  vacuum 
chambers,  as  required  to  effect  the  various  operations  of  the 
hammers.  Fig.  1  is  a  part  sectional  elevation  on  the  line  X  X 
of  fig.  3  through  the  working  cylinders,  distributing  valve,  and 
controlling  cylinders  for  the  distributing  valve,  fig.  2  an  out- 
side elevation,  and  fig.  3  a  plan  of  a  pneumatic  hammer  con- 
structed according  to  this  invention. 

Relief  Valve  for  Use  in  Connection  with  Air 
Compressors,  Hydraulic  Pumps,  etc.  Wm.  HAiuasoNr 
AND  Geo.  Scott  and  Son  (London)  Ltd.  No.  23267,  of  27th 
October,  1903.  Ad.  of  ac,  September  7th,  1904.— This  inven- 
tion refers  to  a  relief  valve  for  use  in  connection  with  air  com- 
pressors, hydraulic   pumps,  and   the  like,  consisting   in  the 


Specification  No.  2326  T,  of  1903. 

arrangement  of  a  weighted  lever  connected  to  a  piston,  acted 
upon  by  the  fluid  pressure  to  lift  the  weighted  lever  when  the 
diKired  pressure  is  exceeded,  in  combination  with  a  relief 
valve  also  connected  to  the  lever,  and  with  an  auxiliary  weighted 
lever  which,  when  the  main  lever  is  lifted  to  a  certain  extent, 
acts  to  more  or  less  counterbalance  the  weight  ou  the  lever. 

Centres  for  Lathes  and  other  Machines.    B.  w. 

Winder.  No.  23598,  of  31st  October,  1903.  Ad.  of  ac,  Septem- 
ber 7th,  1904. — This  invention  consists  of  an  improved  construc- 
tion of  lathe  centres  and  other  like  centres,  and  has  for  its  object 


FIG  2 


FIG  3 


Fio.  1. 

Specification  No.  2359S,  of  1903. 

to  reduce  the  friction  which  is  put  upon  such  centres  both  by 
the  weight  of  the  object  held  between  them  and  by  the  pressure 
of  the  cut  of  the  operating  tool.  It  consists  of  a  centre  proper, 
and  an  outside  sleeve  in  which  the  centre  revolves,  the  head  of 
the  centre  having  a  bearing-  upon  a  circle  ot  ball  or  roller  bear- 
ings.   The  sleeve  is  preferably  made  conical  to  fit  the  usual 
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conical  or  tapered  liole  iu  tlio  spiiidle  of  the  machine,  and  is 
eularged  at  the  outer  eud  to  form  a  race  or  path  for  a  circle  of 
balls;  it  has  also  a  tapering  hole  through  it  to  receive  the 
actual  centre.  The  centre  at  the  back  of  its  point  is  suitably 
formed  to  fit  against  the  circle  of  balls,  and  the  opposite  end 
which  projects  beyond  the  sleeve  is  provided  with  lock  nuts 
or  equivalent  means  to  adjust  its  position  and  prevent  its  escape 
from  the  sleeve. 

Change  Speed  Mechanism.  E.  R.  Hewitt.  No.  13103,  of 
loth  June,  1904.  Ad.  of  ac,  September  7th,  1904.— This  inven- 
tion relates  to  speed  changing  gear  and  the  component  parts 
of  speed  chauging-  gear  of  the  class  in  which  one  -  change  of 
speed  may  be  effected  by  applying  a  brake  to  stop  the  revolu- 
tion of  one  member  of  the  gearing,  and  another  change  may 
be  effected  by  releasing  the  brake  and  then  clutching  together 


Fia.  1. 

two  members  of  the  gearing.  One  of  the  nmin  objects  of  the 
invention  is  to  provide  a  powerful  band  brake  which  shall 
occupy  but  little  room,  and  be  capable  of  ready  adjustment  iu 
assembling  the  parts  or  to  compensate  for  wear;  and  another 
object  of  the  invention  is  to  provide  for  both  releasing  the 
brake  and  throwing  into  action  a  clutching  mechanism  by 
means  of  a  simple  operation  of  a  hand  lever.    In  carrying  out 


Fig.  2. 

Specification  No.  13103,  of  1904. 

the  invention  jnovision  is  made  for  latching  the  lever  at  each 
end  of  its  stroke,  and  connect  the  lever  to  the  brake  and  to  the 
clutch  by  such  adjustable  means  that  the  lever  may  be  latched 
when  either  the  braking  mechanism  or  the  clutching  mechanism 
is  exerting  its  maximum  power.  Fig.  1  is  a  side  elevation  of 
such  a  structure,  the  parts  being  shown  by  full  lines  in  clutch- 
operating  position,  and  by  dotted  lines  in  clutch-releasing  and 
brake-operating  position ;  fig.  2  shows  a  plan  of  the  same. 

Corhss  Valves,  F.  Haegeeaves  and  J.  G.  Hudson.  No 
16466,  of  26th  July,  1094.  Ad.  of  ac,  September  7th,  1904.— 
This  invention  relates  to  that  recent  type  of  Corliss  valve  for 
steam  and  other  engines  in  whicJi  a  collar  on  the  valve  spindle 
bears  against  a  bush  in  the  valve  bonnet,  the  two  surfaces 
n.aking  a  joint  so  long  as  there  is  a  plenum  in  the  cylinder. 
When,  however,  there  is  a  vacuum  within  the  cylinder,  atmos- 
pheric pressure,  acting  on  the  area  of  the  protruding  valve  stem, 
tends  to  move  the  valve  spindle  on  end  and  separate  the  collar 
from  the  bush,  thus  allowing  air  to  leak  in,  and  impair  the 
vacuum  ;  and  this  invention  has  more  particularly  for  its  object 
to  provide  a  simple  and  effective  device,  automatic  in  its  action, 
for  preventing  this  leakage  of  air  past  the  collar  into  the  cylinder 


when  there  is  a  vacuum  thei-ein.  A  modification  of  the  improved 
device  may  also  be  applied  under  certain  conditions  to  relieve 
the  pressure  between  the  collar  and  bush  when  there  is  a 
plenum  in  the  cylinder,  and  thus  prevent  excessive  wear  of  the 


FiO.  2. 

Specification  No.  16466,  of  1904. 

collar  and  bush.  Fig.  1  is  a  sectional  elevation  of  a  Corliss 
valve  fitted  with  an  example  of  the  improved  device  as  applied 
for  the  prevention  of  air  leakage;  while  fig.  2  is  a  sectional 
elevation  of  an  example  of  the  improved  device  as  applied  to 
relieve  the  pressure  and  friction  between  the  collar  and  bush. 

Lubricating  Apparatus  for  Internal  Combustion 
Engines  and  the  Like.   E.  R.  Hewitt.   No.  13306,  of  I3th 


Specification  No.  13306,  of  1904. 

June,  1904.  Ad.  of  ac,  Sejitember  7th,  1904. — The  feature  of 
this  invention  consists  essentially  iu  applying  a  scoop  to  the 
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crauk,  which  is  adapted  to  dip  into  the  body  of  oil  in  the 
crank  pit,  which  is  afterwards  conveyed  by  internal  passages 
through  and  along  the  crank  eliaft  to  a  distant  point,  wlicre 
it  is  deli^^ered  to  the  parts  to  be  lubricated. 

Steam  Tight  Packing  for  Reciprocating  Rods.  S. 

Clarkson.  No.  18657,  of  29th  August,  1901.  Ad.  of  ac, 
August  31st,  1904. — This  inventioji  has  reference  to  a  steam- 
tight  packing,  and  consists  in  tbs  combination  with  a  floating 


Specification  No.  18657,  of  1904. 


packing  sleeve  having  a  flange,  of  a  spring  bearing  against  the 
flange,  and  the  opposite  end  of  the  containing  box  to  maintain 
the  flange  against  the  end  or  cover  of  the  box,  and,  while 
forming  a  steam-tight  joint,  permitting  the  sleeve  to  move 
laterally. 


LAUNCHES  AND  TRIAL  TRIPS. 


Sylvie. — On  September  26th  Sir  Eaylton  Dixon  and 
Company  Limited  launched  from  their  Cleveland  Dockyards, 
Middlesbrough,  a  fine  steel  screw  steamer  built  to  the  order 
of  the  Societe  les  Affreteurs  Reunis,  of  Paris.  The  vessel, 
which  has  been  specially  designed  to  meet  the  requirements  of 
the  owners'  fruit  and  wine  trade,  is  built  to  Lloyd's  spar-deck 
rule,  with  poop,  bridge,  and  forecastle,  and  is  in  many  cases 
in  excess  of  Lloyd's  requirements.  Her  principal  dimensions 
are :  310  ft.  by  43  ft.  by  25  ft  9  in.,  and  she  has  a  dead-weight 
carrying  capacity  of  about  4,300  tons  on  a  light  draught. 
Accommodation  is  jsrovided  on  bridge  deck  in  large  steel  houses 
for  captain,  officers,  and  engineers.  Spar  main  bridge  and 
poop  decks  are  of  steel,  the  forecastle  deck  being  of  pitchpine. 
Water  ballast  is  carried  in  cellular  double  bottom  fore  and  aft, 
the  fore  and  after  peaks  being  also  arranged  as  ballast  tanks. 
The  vessel  will  also  have  five  water-tight  bulkheads,  six  steam 
winches,  six  cargo  derricks,  large  donkey  boiler,  and  all  the 
latest  appliances  for  the  rapid  loading  and  unloading  of  cargo. 
Triple-expansion  engines  will  be  fitted  by  the  North-Easteru 
Marine  Engineering  Company  Limited,  of  Sunderland,  having 
cylinders  23  in.,  38  in.,  and  61  in.,  by  42  in.  stroke,  supplied 
with  steam  by  two  large  single-ended  boilers  working  at  160  lb. 
pressure.    On  leaving  the  ways  she  was  named  Sylvie. 

Dagmar.— On  September  26th  Messrs.  Furness,  Withy,  and 
Company  Limited,  Middleton  Shipyard,  Hartlepool,  laxmched 
the  large  steel  screw  steamer  Dagmar,  buUt  for  Messrs.  A. 
Leffler  and  Son,  Gothenburg.  She  is  over  335  ft.  in  length,  built 
throughout  of  Siemens-Martin  steel  on  the  deep-frame 
principle,  and  has  a  measurement  capacity  of  277,424  cubic  feet. 
She  is  of  the  single-deck  type,  witli  poop,  bridge,  and  fore- 
castle, and  is  classed  100  AI  at  Lloyd's.  The  hatches  are  of 
large  .size,  and  are  specially  arranged  for  bulky  stowage. 
Arrangements  are  made  for  wood-shifting  boards  throughout  the 
holds.  Cellular  double  bottom  is  fitted  all  fore  and  aft  for 
water  ballast,  the  after  peak  also  being  available  as  a  tank. 
Five  powerful  steam  winches  by  Furness,  Withy,  and  Company 
Limited,  compact  patent  steam  steering  gear  amidships,  donkey 
~  boiler,  direct  steam  patent  windlass,  stockless  anchors,  steam 
stoves  in  accommodation,  and  all  the  most  modern  appliances 
and  auxiliaries  will  be  fitted,  making  a  first-class  cargo  boat. 
Accommodation  for  the  master  and  officers  will  be  fitted  up  in 
deck-houses  on  the  bridge,  the  engineers  will  be  berthed  in 
side-houses,  and  the  crew  under  the  top-gallant  forecastle. 
Triple-expansion  engines  will  be  supplied  and  fitted  by  Messrs. 
Richardsons,  Westgarth,  and  Comjiany  Limited,  Hartlepool, 
with  cylinders  23Jin.,  38  in.,  64  in.,  by  42  in.  stroke,  and  two 
single-ended  boilers  16  ft.  3  in.  diameter  by  10  ft.  6  in.  long, 
working  at  1801b.  pressure. 


Maridal. — There  was  launched,  on  September  23rd,  from  the  yard 
of  Me.s.srs.  John  Crown  and  Sons  Ltd.,  Sunderland,  a  steel  .screw  .steamer, 
liuiit  for  Mes.srs.  the  Akticsel.skabet  "  Maridal  "  of  La  Kochelle,  for 
their  Baltic  trade,  and  classed  with  the  Norwegian  Vei-ita.s  highest  class. 
The  dimensions  ai-e  225  ft.  by  35  ft.  6  hi.  by  lb  ft.  9  in.  moulded,  with  a 
deadweight  carrying  <a[)acity  of  1,700  tons.  'I'he  niacliinery  will  be 
fitted  by  the  North-Kastern  Engineering  Co.  Limited,  of  Sunderland. 
The  vessel  was  named  Maridal. 

The  Central  Marine  Engine  Works  of  Wm.  Gray  and  Co.  Limited 
have  for  the  past  three  or  four  months  been  bu.sily  engaged  upon  a 
.scheme  of  recon.struction  in  connection  with  a  steamer,  whose  owners 
are  the  Anglo-American  Telegraiih  Co.  Limited,  of  26,  Old  Broad  Street, 
Loudon,  E.-  .  The  alterations  that  have  been  carried  out  include  the 
complete  gutting  of  the  ship  to  get  out  the  oUl  machinery  and  Ijoilers, 
the  re-arrangement  of  the  living  quaiter.s,  the  re-equipment  of  the  cable 
tanks  and  other  caljle-manipulating  appurtenances,  and,  in  fact,  the 
complete  modernising  of  all  the  special  fittings  generally  found  in  such 
a  steamer.  The  machinery  is  of  the  Central  Marine  Kngine  Works' 
latest  design,  consisting  of  triple-expansion  high-pressure  engines,  having 
cylinders  22  in.,  35  in.,  awl  o9in.  diameter,  by  b9in.  stroke,  and  two 
marine  boilers  of  their  special  design,  14  ft.  6  in.  diameter  l)y  10  ft.  Bin. 
long,  adapted  to  work  at  a  pressure  of  1801b.  per  square  inch.  She  is 
fitted  with  refrigerating  plant  to  enable  her  to  take  long  and  important 
overhauling  and  repairing  's'oyages  in  the  Atlantic.  1  he  hull  is  protected 
with  special  sheathing  on  the  submerged  part.  The  trial  trii)  of  the 
al)ove  steamer  took  place  on  September  23rd.  The  contract  conditions 
were  that  she  should  give  a  speed  of  lOj  knots  when  running  at  75 
revolutions  per  minute  ;  but,  as  a  matter  of  fact,  the  average  sj>eed  was 
about  11^  knots  at  80  revolutions  per  minute,  develuiiing  a  hor.se  power 
of  1,430,  results  which  were  regarded  as  highly  satislactory. 

Vennachar. — Messrs.  Eussell  and  Company,  Port-Glasgow, 
launched,  on  September  29th,  a  steel  spar-deck  screw  steamer 
built  for  Messrs.  Gow,  Harrison,  and  Company,  Glasgow.  The 
new  vessel,  which  was  named  Vennachar,  is  built  to  the  highest 
class  at  Lloyd's,  and  is  of  about  7,050  tons  dead-weight  carry- 
ing capacity  on  Board  of  Trade  summer  freeboard.  Her  dimen- 
sions are:  Length,  370  ft.;  breadth,  49ft.  9  in.;  and  29  ft.  8  in. 
depth  moulded.  Tiiple-e.xpansion  engines  having  cylinders 
36  in.,  42  in.,  and  70  in.,  by  a  48  in.  stroke,  will  be  supplied  by 
Messrs.  Eankin  and  Blackmore,  Greenock. 

Richmond. — Messrs.  Napier  and  Miller  Limited,  Yoker, 
launched,  on  September  27th,  the  cargo  steamer  Eichniond  for 
Messrs.  Watts,  Watts,  and  Company,  London.  The  dimensions 
of  the  vessel  are:  Length,  331ft.;  breadth,  50ft.;  and  depth, 
24  ft.  6  in.,  for  a  dead  weight  of  5,300  tons  on  a  draught  of 
20  ft.  6  in.  She  has  been  specially  built  for  tlie  timber,  cattle, 
and  general  cargo  trade  in  excess  of  Lloyd's  requirements  for 
the  highest  class  to  the  builders'  designs,  and  from  specifica- 
tions by  Mr.  W.  Veysey  Lang,  the  owners'  superintendent. 
She  has  been  specially  arranged  for  clear  holds  and  decks,  and 
lias  special  pillaring,  giving  great  strength  and  freedoili  from 
obstruction  in  holds,  while  the  hatches  are  unusually  large. 
The  vessel  is  designed  on  the  deep  web,  single-deck  type,  with 
poop,  bridge,  and  forecastle.  Water  ballast  to  the  extent  of 
1,250  tons  has  been  arranged  for  in  the  double  bottom  and 
peaks,  and  with  sub-divided  tanks  capable  of  trimrrung  the  ship 
when  timber-laden  with  deck  loads.  The  bunkers  are  very 
spacious,  and  are  designed  for  the  minimum  of  trimming.  The 
engines  are  by  Messrs.  David  Eowan  and  Company,  Glasgow, 
and  will  have  cylinders  24  in.,  40  in.,  and  66  in.  diameter 
respectively,  and  a  stroke  of  45  in.,  supplied  by  steam  from  two 
large  single^ended  boilers  for  a  speed  of  ten  knots  loaded. 

Roca. — The  n^w  steameir  Eooa,  built  by  Messrs.  Bow, 
M'Lachlan  and  Company  Limited,  Paisley,  was  out  on  trial  on 
September  24th.  The  trials  were  very  satisfactory,  a  speed  of 
10  knots  loaded  being  easily  maintained.  The  Roca  has  been 
built  for  Messrs.  Liebig's  Extract  of  Meat  Company  Limited, 
and  has  been  specially  designed  and  equipped  for  their  South 
American  trade.  After  trial  the  Eoca  proceeded  to  Albert 
Harbour,  Greenock,  to  take  in  stores  for  voyage  to  Buenos 
Ayres.  A  feature  in  regard  to  this  vessel  has  been  the  rapidity 
of  construction,  the  vessel  having  been  built  in  36  working 
days. 


NAVAL  NOTE. 
Messes.  Eamaoe  and  Ferguson  Limited,  Leith,  launched, 
on  September  29th,  two  single-screw  steamers,  built  for  sub- 
marine mining  service  at  Felixstowe  and  Middlesbrough,  to  the 
order  of  the  Secretary  of  State  for  War.  These  vessels  are 
strongly  constructed,  to  suit  their  special  service,  and  are  fitted 
with  powerful  compound  engines  capable  of  giving  a  liigh  speed. 
The  appliances  for  working  the  submarine  mines  consist  of  two 
large  steel  derricks,  steam  winch,  and  slewing  engines  of  the 
vertical  type.  The  vessels  are  built  of  steel,  their  bows  being 
sheathed  with  teak  to  take  the  chafing  of  the  mines,  and  every- 
thing necessary  has  been  fitted  to  suit  them  for  the  submarine 
mining  service. 
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QUERIES  AND  REPLIES. 


Commnnications  intended  for  insertion  should  be  written  on  one  side  of 
the  paper  only;  and  if  accompanied  by  sketches,  these  should  be 
neatly  drawn,  and  forwarded  on  a  roll,  to  prevent  creasing.  We 
cannot  undertake  to  return  rejected  communications,  or  to  reply  to 
inquiries  by  letter.  In  all  cases  letters  must  be  accompanied  with 
the  name  and  address  of  the  writer. 

We  do  not  hold  ourselves  responsible  for  the  opinions  of  our  Corres- 
pondents. 


1847-  Boiler  Feed. — What  is  the  reason  that  when  feeding  boileis 
through  a  Green's  econoniiser,  if  the  water  in  economiser  rises 
above  a  certain  temperature,  the  boiler  pump  fails  to  pump  the 
water  into  the  boilers  ?  We  can  feed  all  right  if  the  temperature  is 
about  260  cleg.  Fah.,  but  if  this  rises  to  300  deg.  Fah.,  the  pump 
fails.    Why  is  this  ? — Bolton. 

Ayiswer. — In  reply  to  "Interested"  rc  boiler  feed,  I  wish  to  state 
that  I  also  know  of  eoouomisers  working  at  temperatures  up  to 
360  deg.  Fah.,  but  the  defect  I  complain  of  is  quite  conmion.  The 
feed  water  is  taken  from  the  hot  well  at  a  temperature  of  82  deg. 
Fah.  direct  to  economiser.  Economiser  feeds  two  boilers,  one  at 
1001b.  pressure  per  square  inch,  and  the  other  at  1801b.  pressure. 
The  temperature  of  boiling  water  at  1001b.  pressure  is  327  deg. 
Fah.,  and  I  contend  that  I  ought  to  get  a  terbperature  of  300  deg., 
and  work  all  right.  This  I  cannot  do.  Thermometer  fixed  in  top 
branch  pipe  ;  it  is  correct,  and  thimlile  filled  with  mei  cury.  Boiler 
jjumj),  4  in.  clacks  or  valves  ;  foot  valve,  f  in  lift ;  delivery  valve, 
j%  in.  lift ;  strokes,  82  per  minute.  The  above  remarks  will  also 
apply  to  reply  by  "  X." — Bolton. 


1854.  Enamel  for  Engine  Work. — I  should  be  glad  to  hear  the 

name  of  any  enamel  suitable  for  the  insides  of  enclosed  enguies,  one 
which  will  fix  any  foundry  sand,  and  will  not  be  destroj'ed  by 
either  an  oil  and  water  bath,  or  by  the  oil  used  for  fjrced 
lubrication. — Sandy. 

1855.  Fish  Machinery. — Can  any  reader  give  the  address  of  makers 
of  machinery  for  tearing  up  fish  livers,  whale  lilubber,  etc.,  into 
small  pieces  ?  I  believe  there  are  such  machines  made  to  facilitate 
the  moi'e  complete  and  speedv  extraction  of  oils  and  other 
liquids.  — W.  H.  B. 

1856.  Motion  of  Indicator  Barrel. — Would  any  reader  be  so  kind 
as  til  answer  the  following  question?  Recently  I  went  with  my 
chief  to  take  diagrams  from  an  engine.  I  noticed  that  he  reduced 
the  sti'oke  of  engine  to  that  of  indicator  Ijarrel  by  connecting  the 
cord  to  slide  valve  rod.  This  struck  me  as  not  being  correct,  as  I 
was  under  the  impression  that  the  diagram  should  be  taken  at  the 
exact  moment  during  stroke  of  piston.  This  would  not  be  the  case 
if  connected  as  above  stated.  Asking  my  elders  in  the  shop,  they 
told  me  the  stroke  could  be  reduced  by  any  means,  and  it  could 
even  be  pulled  by  hand  as  long  as  the  pulls  were  uniform. — An 
Apprentice. 

1857.  Travelling  Crane. — Below  is  a  sketch  of  the  longitudinal 
traversing  motion  of  a  12-ton  hand  power  travelling  crane  of  30  ft. 
span.  It  works  very  stiffly  up  the  shoj),  and  is  awfully  slow.  As 
will  be  seen  from  the  sketch,  the  cross  shaft]  is  secured  to  the 
girder,  and  is  worked  from  the  centre  by  means  of  two',i)itchetl 


chain  wheels,  driven  Ijy  a  hand,  wheel  and  a  3  to  1  gear.  The  ci'i-iss 
shaft  pinion  and  the  spui-  wheel  on  the  roller  spindle  are  a  7  to  1 
gear,  and  the  rollers  are  18  in.  diameter,  with  2^  in.  spindles  ;  the 
hand  wheel  is  30  in.  d  ameter.  The  crane  weighs  4  tons,  15  cwt., 
and  the  girders   arc  18  in.  by  7  in.,  by  78  lb.    Is  the  gearing 


suitable,  and  would  lai-ger  rolleis  make  it  easier,  and  are  the  girders 
too  heavy  ?  Any  advice  on  this  matter,  and  an  early  reply,  would 
be  greatly  esteemed  by  the  querist,  as  the  matter  is  very 
iini>ortant. — Inquirer. 


MISCELLANEA. 


The  Institution  of  Electrical  Engineees  (Glasgow 
Section). — The  secretaiy  notifies  that  the  third  annual  dinner 
will  be  held  at  the  Grosvenor  Restaurant,  Gordon  Street,  Glas- 
gow, on  28th  October.  This  section  is  comprised  of  one 
lionorary  member,  39  members,  77  associate  members,  73 
a.«.'^ociates,  and  21  students,  being  211  in  all.  The  firet  ordinary 
meeting  will  be  held  on  November  8th,  1904. 

The  Nokth  op  England  Institute  of  Mining  and 
Mkchanical  Engineeks. — Next  meeting,  October  8th.  Paper 
by  Dr.  Thomas  Oliver,  "  The  Miners'  Worm  Disease  as  seen 
in  Westphaliau  and  Hungarian  Collieries."  Also  discussions 
on  the  following-  papers :  "  The  Re-tubbing  of  Middle  Pit, 
Murton  Colliery,  1903 ;  "  "  The  Action,  Influence,  and  Control  of 
the  Roof  in  Lougwall  Workings";  "Notes  on  Electric  Power 
applied  to  Winding  in  Main  Shafts  " ;  "  The  Electrical  Driving 
of  ^yinding  Gear";  and  "The  Dynamics  of  the  Winding 
Engine." 

Long  Non-stop  Motor  Run. — On  the  morning  of  Friday, 
September  23rd,  Mr.  Archibald  Ford  started  from  Liverpool 
in  a  15  horse  power  Darracq,  with  the  intention  of  breaking 
the  world's  record  non-stop  run,  which  then  stood  at  2,350  miles. 
Adopting  for  a  route  the  road  between  Liverpool  and  Brighton, 
and  Brighton  and  Perth,  he  has  sine©  travelled  virtually  day 
and  night,  and  against  most  unfavourable  conditions  of  weather, 
iii:til  the  1st  inst.,  when  he  steered  his  car  from  the  street 
into  the  arena  of  the  London  Hippodrome,  and  for  the  first 
time  in  nine  days  stopped  his  engine.  The  exact  distance 
accomplished  by  Mr.  Ford  and  his  companions  was  2,390 
miles,  covered  in  204  hours. 

Electeicity  in  Leeds. — At  Leeds  Town  Hall,  on  September 
30th,  Colonel  A.  G.  Durnfoi;d,  H.E.,  inquired  into  the  appli- 
cation of  the  city  corporation  for  sanction  to  borrow  .£100,'000 
for  electric  lighting.  The  town  clerk  submitted  a  statement 
of  the  progress  of  the  electric  lighting  undertaking  from  the 
ac(juisition  by  the  corporation.  This  showed  that  the  number 
of  consumers  for  lighting  purposes  in  September,  1898,  was 
770,  and  in  March,  1904,  3,612.  The  number  of  consumers  for 
power  and  heating  jjurposes  had  increased  from  six  in  Septembei', 
1898,  to  376  in  March,  1904,  the  total  number  of  consumers 
having  increased  in  that  i^eriod  from  776  to  3,988.  In 
September,  1898,  the  number  of  36-watt  lamps  (or  equivalent) 
connected  to  the  mains  (including  motors)  was  65,328,  and  in 
March  last  307,849.  Colonel  Durnford  visited  the  electricity 
works,  and  will  prepare  a  report. 

Railways  and  Electeic  Teams. — The  passenger  service 
between  Leeds  and  the  Rothwell  district  on  the  East  and  West 
Yorkshire  Union  Railway  stopped  on  the  30th  ult.  The  Midland 
Company  had  been  associated  with  the  working  of  the  system, 
but,  as  was  stated  at  the  last  meeting  of  the  East  and  West 
Yorkshire  Union  Railways  Company  at  Rothwell,  a  loss  of  ^£200 
per  month  had  been  sustained.  The  failure  of  the  service  is 
attributed  mainly  to  the  development  of  the  electric  tram 
.system,  -which  extends  between  Leeds  and  Wakefield,  covering 
the  Rothwell  district,  and  which  is  very  popular,  especially  in 
the  summer  months.  It  encircles  Leeds  for  some  20  or  30 
miles.  The  Great  Northern  Railway  Company  also  felt  the 
competition,  and  reduced  their  third-class  fares  between  Leeds 
and  Bradford  and  Wakefield. 

The  Manchester  Association  of  Engineees. — The  open- 
ing meeting  of  the  above  association  will  be  held  on  October 
Sth,  when  a  visit  will  be  paid  in  the  afternoon  to  the  Stuart 
Street  Electric  Power  Station  of  the  Manchester  Corporation, 
followed  by  a  tea  and  social  evening  at  the  Grand  Hotel.  The 
following  papers  are  also  announced  to  be  read  and  discussed 
during  the  season :  October  19th,  President's  Conversazione  at 
the  Municipal  Art  Gallery.  October  22nd,  "  The  Temperature, 
Entropy  Diagram "  by  Mr.  G.  J.  Wells.  November  12th, 
"  Riveted  Joints,"  by  Mr.  C.  J.  Seaman.  November  26th, 
"  Adjustments  and  Alloys  of  Engine  Shaft  Bearings,"  by  Mi'. 
W.  Turner.  December  10th,  annual  general  meeting;  paper 
by  iMr.  W.  H.  Pretty,  "  The  Economic  Value  of  Cast  Iron." 
January  14th,  1905,  "  A  Comparison  of  different  tyi>es  of  Steam 
Turbines,"  by  Mr.  R.  M.  Neilson.  January  28th,  "Multiple 
Effect  Evaporation,"  by  Mr.  C.  Day.  February  11th,  forty- 
ninth  anniversary  dinner.  February  25th,  "  Pig  Irons  and 
their  use  in  Foundry  and  Forge,"  by"Mr.  E.  Adamson.  March 
11th,  "  Recent  Developments  in  Locomotives,"  by  Mr.  S. 
Rendell.  March  25th,  "  Power  Gas  Plants,  and  some  of  their 
uses,"  by  Mr.  T.  Rigby. 
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ENCOURAGING  TECHNICAL  TRAINING. 

The  royal  .support  that  has  recently  been  given  to  the 
new  Technical  College  at  Danzig  by  the  German  Emperor 
has  attracted  considerable  attention  from  some  of  our 
contemporaries,  who  appear  to  think  that  the  patronage 
thus  given  is  the  outcome  of  a  monientarj'  impulse  on 
the  part  of  the  Kaiser  rather  than  a  proof  of  the  status 
that  technical  education  has  reached  in  the  German 
Empire. 

The  very  thorough  manner,  however,  in  which  abstract 
or  applied  science  has  'been  specialised  for  German  indus- 
tries should  be  sufficient  answer  to  the  .suggestion  that 
the  aug-ust  attention  which  has  been  directed  to  the  tech- 
nical  ti'aining  college  is  but  spasmodic.  If  the  speech  which 
the  Emperor  made  means  anything  at  all,  it  certainly 
means  that  Germany,  who  has  been  to  the  fore  in  applied 
science  training,  intends  to  devote  even  greater  attention 
in  the  future  to  the  linking  of  technical  education  with 
her  many  industries,  and  that  the  special  characteristic 
of  "  comprehensive  many-sidedness "  is  still  to  be  asso- 
ciated with  the  German  technical  colleges  and  universities. 

The  particular  college  which  drew  from  the  Emperor 
the  statement  that  "  technical  knowledge  could  in  many 
ways  supply  the  power  to  supplement  what  nature  had 
denied "  has  been  designed  avowedly  "  to  give  a  fresh 
impulse  to  those  industrial  enterprises  that  come  into 
competition  with  others  for  the  world's  trade,"  the 
Kaiser  definitely  stating  that  technical  knowledge  is 
to  be  the  means  of  enabling  German  manufacturers  to  do 
to  best  advantage  and  at  least  cost  that  which  others  in 
different  parts  of  the  world  had  done  indifferently  and 
poorly. 

In  connection  with  the  regulations  for  the  admission  of 
students  to  the  college,  it  appears  that  foreigners  are  to 
be  as  far  as  possible  excluded,  and  that  degrees  for 
technical  knowledge  and  technical  education  are  to  be 
bestowed,  rather  than  being  limited  as  in  the  past  to  that 
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which  may  be  termed  ordinary  pure  science  or  academical 
subjects. 

In  giving  to  the  new  Technical  High  School  the  power 
to  grant  degrees,  the  statement  was  made  that  this  feature 
was  intended  to  bring  about  and  ensure  a  footing  of 
equality,  in  order  that  the  importance  of  technical  know- 
ledge should  neither  be  ignored  or  slighted. 

The  Emperor  stated  that  it  was  "  his  most  exalted  duty 
to  further  the  knowledge  of  technical  or  applied  sciences," 
as  he  was  convinced  that  it  was  "  not  to  the  chance 
inventions  and  luck  that  we  owe  the  unexpected  develop- 
ment which  German  technical  skill  has  experienced  in  all 
directions  since  the  discovery  of  railways,  but  to  serious 
work  and  systematic  teaching  based  on  the  scientific  know- 
ledge of  our  schools,  for  applied  sciences  have  shown  the 
way  along  which  man  is  to  penetrate  into  the  all-powerful 
workshops  of  nature.  The  duty  therefore  devolves  on  our 
technical  high  schools  of  associating  mathematics  and 
a,pplied  science  in  useful  co-operation  for  the  betterment 
of  German  industries." 

It  would  be  a  great  advantage  to  British  industries  if 
a  little  more  attention  were  given  to  thcr  possibilities  of 
technical  training  by  those  who  are  chiefly  associated  with 
the  industries,  in  order  that  some  more  generous  appre- 
ciation could  be  afforded  and  financial  aid  extended  to 
those  struggling  with  the  question  of  higher  technical 
training,  and  perhaps  when  they  appreciate  the  high  value 
attached  to  the  subject  of  technical  training  in  Germany 
the  fact  will  be  driven  home  that  it  is  through  this  channel 
more  perhaps  than  through  any  other  that  success  in  new 
developments  and  in  new  industries  in  the  future  must 
come. 


IMPURE  AND  GREASY  STEAM. 

Users  of  steam  power  scarcely  need  to  be  told  of  the 
urgent  necessity  that  exists  in  connection  with  practically 
all  high-pressure  steam  for  the  employment  of  a  purifier 
or  some  form  of  device  or  apparatus  that  will  arrest  or 
remove  the  impurities  that  are  capable  of  doing  injury 
to  the  cylinder  and  valres  with  which  it  comes  into  contact. 

While  this  fact  is  appreciated,  however,  there  appears 
to  be  a  very  strange  indifference  exhibited  as  to  the  type 
of  apparatus  that  shall  be  employed,  so  that  it  is  not 
surprising  to  hear  of  internal  injuries  and  other  troubles 
being  caused,  due  to  the  pitting  or  erosive-like  action  of 
the  steam,  even  when  "  purifiers  "  have  been  installed  in 
connection  with  some  power  plants. 

Some  makers  of  feed-water  heaters  and  of  purifying 
devices  appear  to  think  all  that  is  necessary  in  connection 
with  a  corrective-like  system  of  treatment  for  steam  is 
to  make  the  passage  of  such  at  one  portion  of  its  travel 
towards  the  engine  as  sinuous  or  tortuous  as  possible,  and 
by  this  means  the  water  and  other  solid  impurities  are 
supposed  to  be  thrown  down  into  some  collecting  chamber, 
from  which  it  may  run  to  waste  or  be  drained  off.  It  is 
a  fact,  however,  that  steam  in  the  form  of  a  gas  carries 
with  it  more  or  less  in  suspense  that  which  will  just  as 
readily  escape  contact  with  the  baffle-like  devices  as  will 
the  steam  itself,  and  all  that  is  likely  to  be  thrown  down 
in  the  form  of  apparatus  made  on  the  simple  baffling  or 
knocking-out  principle  are  the  solid  particles  that  would 


possibly  after  all  do  less  injury  to  the  engine  than  the 
more  insidious  impurities  that  are  permitted  to  be  carried 
in  a  finely-divided  state  along  with  the  current  of  the 
steam. 

Experiments  have  shown  that  oil  will  not  coagulate,  and 
cannot  be  collected  by  simply  being  passed  over  a  series 
of  up  and  down  plates  or  passages  alone,  for  the  inner 
layer  of  steam  that  traverses  the  baffle  plates  appears  to 
be  the  only  part  that  gets  treated,  while  the  other  particles 
travel  up  without  touching  the  arresting  plate-like  members 
at  all.  Where  superheated  steam  is  employed,  the  high 
temperature  frequently  causes  the  oil  to  vaporise,  and  thus 
a  new  difficulty  arises  in  that  the  impurities  are  practically 
in  the  same  form  and  state  as  the  steam  fluid  itself.  This 
can  be  removed  by  setting  up  a  motion  somewhat  in  the 
form  of  eddies  and  other  reverse  currents,  which,  by  pro- 
ducing a  slight  fall  in  the  temperature  of  the  steaxn,  throws 
the  oil  into  a  globular  condition,  in  which  state  it  can 
then  be  made  to  gravitate  into  a  purifying  trough  or 
some  such  chamber  that  may  be  arranged  for  it. 

Steam  users  are  generally  careful  towards  economising 
in  some  conspicuous  directions,  yet  frequently  ignore  an 
evil  that  is  inlierent  to  the  steam  which  counteracts  their 
efforts  by  the  other  injuries  that  are  set  up,  due  to  the 
impurities  with  which  all  steam  is  more  or  less  charged. 

NOTES  ON  NEWS. 


Bradford  Engineering  Society. — 'During  the  past 
summer  the  members  have  enjoyed  a  series  of  most 
instructive  and  interesting  excursions.  On  April  9th  the 
electricity  and  pmnping  station  at  Dockfield,  Shipley,  was. 
visited,  and  the  week  following  the  old-  unique  blowing 
engine  at  the  Low  Moor  ironworks  was  examined  Tvith  the 
curiosity  which  such  a  well-preserved  relic  deserved. 
During  May  and  June  the  works  of  the  Yorkshire  Iron  and 
Coal  Company,  West  Ardsley,  of  the  Phoenix  Dynamo 
Company  Limited,  Bradford,  and  of  Messrs.  J.  Musgrave 
and  Sons  Limited,  Bolton,  were  viisited,  and  on  16th 
July  the  City  School  of  Technology  at  Manchester. 
Recently  nearly  100  members  of  the  Society  took  the 
opportunity  of  inspecting  the  modern  refrigerating  plant 
of  the  Bradford  Clear  Ice  and  Cold  Storage  Company, 
where  the  machinery  has  a  daily  output  of  35  tons.  On 
Saturday,  the  8th  October,  the  Society  paid  a  visit  to 
the  boiler  works  of  Messrs.  Holdsworth  and  Sons,  Bradford. 
On  the  12th  inst.  the  lecture  session  was  opened  by  a 
presidential  address,  "  Future  of  the  Steam  Engine,"  from 
Prof.  Charnock,  A.M.I.C.E.  The  following  progrannue  has 
been  arranged  for  the  present  session  :  "  The  Commercial 
Aspects  of  Power  Plants  in  Factories  "  will  be  discussed  by 
Mr.  Herbert  W.  Morley,  M.I.M.E.,  and  the  "  Steam  Turbine" 
will  be  treated  of  by  Mr.  W.  J.  A.  London.  Two  papers 
will  treat  of  electrical  matters,  one  by  Mr.  G.  H.  Bowden 
on  the  "  Advantages  of  Electric  Driving  in  Works  and 
Factories,"  and  a  second  on  the  "  Industrial  Application 
of  Electric  Motors  "  by  Mr.  H.  A.  Jones,  A.M.I.E.E.  "  Lan- 
cashire Boilers  "  will  form  the  subject  of  an  address  by 
Mr.  H.  Falshaw,  and  their  "  Modern  Equipment "  by  Mr. 
Allen  Hopkinson.  A  paper  on  "  The  LTse  of  Steel  in 
Modern  Buildings"  by  Prof.  John  Goodman,  M.I.C.E.,  of 
the  University  of  Leeds,  should  prove  instructive,  as  also 
Mr.  Garfield's  paper  on  "  Appliances  for  the  Extraction  of 
Grease  from  Sewage,"  which  is  to  be  followed  by  a  visit 
to  the  works  at  Frizinghall.  "  The  Transmission  of  Power 
by  Ropes  "  will  be  treated  of  by  Mr.  Edwin  Kenyon,  and 
"  Notes  from  an  Engineer's  Diary  in  New  Zealand "  will 
I   form  the  subject  of  a  paper  by  Mr.  Herbert  Duncan, 
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A.M.I.C.E.  The  notices  of  meeting  will  appear  as  usual 
in  our  columns.  Mr.  John  Wilson,  the  original  secretary, 
has  now  resigned  through  increasing  business  responsibili- 
ties, and  the  post  has  been  filled  by  Mr.  H.  W.  Barker. 


The  Electrical  Industry. — It  may  be  a  cause  for  satis- 
faction to  gather  from  the  Board  of  Trade  returns  that 
our  imports  of  electrical  machinery  are  declining.  But  at 
the  same  time  it  is  not  pleasant  to  learn  that  the  electrical 
machinery  manufacturing  industry  in  this  country  is  not 
prospering  to  compensate  for  it.  The  reports  of  some  of 
the  leading  British  firms  who  have  recently  been  holding 
their  annual  meetings  are  not  cheerful  reading.  This, 
however,  to  quote  the  report  of  a  firm  closely  interested 
in  the  electrical  industry,  is  owing  "  chiefly  to  the  extreme 
badness  of  trade,  under  the  stress  of  which  orders  are 
taken  by  many  firms  at  prices  which  make  profit  im- 
possible." The  leading  electrical  firms  have  during  recent 
years  been  doing  a  great  deal  of  experimental  and  research 
work,  and  now  that  they  have  arrived  at  perfection  in 
design  they  are  faced  with  the  task  of  cheapening  pro- 
duction so  as  to  compete  with  their  Continental  and 
American  competitors. 


The  Dangers  of  Water  Gas.— The  Home  Office  has 
issued  a  memorandum  as  to  the  use  of  water  gas  and  other 
gases  in  factories.  The  precautionary  measures  vary 
somewhat  according  to  the  different  manner  in  which  the 
gas  is  manufactured  and  used  in  one  and  another  factory, 
but  the  following  are  of  general  application:  (1)  Notices 
should  be  posted  up  stating  the  deadly  nature  of  the  gas, 
the  symptoms  produced  by  its  inhalation,  and  the  best 
means  of  rendering  aid  to  those  who  are  "gassed."  (2) 
Persons  in  charge  of  any  engine  worked  by  the  gas,  or  of 
any  apparatus  in  which  it  is  stored,  or  otherwise  exposed 
to  risk  in  inhaling  carbonic  oxide,  should  be  free  from  any 
disease  of  the  heart  or  lungs.  (3)  No  engine  in  which  the 
gas  is  used  should  be  in  a  confined  space.  (4)  A  com- 
petent and  responsible  person  should,  at  stated  short 
intervals,  inspect  all  valves  and  connections  to  see  that 
there  is  no  escape  of  gas,  and  a  signed  record  with  the 
dates  of  such  inspections  should  be  kept.  (5)  The  openings 
giving  access  to  any  part  of  the  gas  circuit  should  be  few 
and  in  positions  as  safe  as  possible,  and  opened  only  in 
cases  of  real  need  and  by  responsible  persons.  (6)  No 
workman  should  enter,  or  approach  when  opened,  the 
holder  or  other  part  of  the  gas  circuit  until  the  gas  has 
been  well  flushed  out  by  fresh  air.  (7)  A  cylinder  of 
compressed  oxygen,  fitted  with  a  piece  of  rubber  gas  tubing 
and  a  mouthpiece,  should  be  kept  in  constant  readiness. 
Such  cylinders  can  be  obtained  fitted  also  with  a  reducing 
valve.  (8)  Medical  aid  should  be  summoned  immediately, 
but  in  view  of  the  importance  of  losing  no  time  in  com- 
mencing treatment,  the  workmen  employed  should  be 
instructed  by  a  medical  man  in  the  manner  of  adminis- 
tering the  oxygen  and  of  performing  artificial  respiration. 
They  should  he  especially  warned  of  the  danger  of  exposing 
the  patient  to  cold.  It  is  added  that  respirators  are  of 
no  avail  as  a  protection  against  carbonic  oxide  poisoning. 


A  New  German  Atlantic  Liner. — A  new  ship  for  the 
Hamburg-American  Line,  a  sister  ship  to  one  now  being 
constructed  by  Harland  and  Wolff  at  Belfast,  is  about  to 
be  built  in  Germany  for  the  Atlantic  service.  With  a 
length  of  676  ft.  between  perpendiculars,  a  beam  of  77  ft., 
and  a  depth  moulded  of  54  ft.,  the  vessel  when  loaded  to 
a  draught  of  3.3  ft.  will  have  a  displacement  of  35,000  tons. 
She  will  carry  a  great  number  of  passengers,  and  a  very 
large  cargo.  The  engines  with  which  she  is  being  fitted 
will  develop  17,000  indicated  horse  power,  which  it  is 
calculated  will  give  a  speed  of  17  knots.  The  eight  main 
double-ended  iboilers  to  be  put  on  board  will  be  worked 


on  the  Howden  forced-draught  system,  which  is  adopted 
in  all  Hamburg- American  steamers.  The  builders  in  this 
case  are  the  Vulcan  Company,  of  Stettin,  who  have  con- 
structed all  the  successful  high-speed  Atlantic  liners  for 
German  lines. 


The  Proposed  Thames  Barrage  Scheme. — ^Sir  Thomas 
Brooke-Hitching  read  a  paper  last  week  at  the  opening 
meeting  of  the  session  of  the  United  Wards  Club  of  the 
City  of  London,  which  was  held  at  the  Cannon  Street 
Hotel.  After  referring  in  detail  to  the  present  condition 
of  affairs  in  connection  with  the  river.  Sir  Thomas  urged 
that  the  barrage  scheme  which  had  been  put  forward 
would  do  away  with  the  existing  difficulties.  He  described 
the  scheme,  and  went  on  to  state  the  advantages  which 
would  accrue.  In  the  fii'st  place,  ships  arriving  at 
Gravesend  at  all  hours  could  pass  the  locks  in  less  than 
half  an  hour,  and  proceed  to  any  wharf  or  dock  imme- 
diately. No  dredging  would  be  requii-ed,  and  among  other 
advantages  the  entire  width  of  the  river  would  be  available 
for  navigation.  The  Roya.1  Commission  recommended  the 
spending  of  £2,500,000  in  dredging,  £,500,000  in  im- 
proving the  docks  and  the  purchase  of  the  latter,  minus 
the  warehouses.  This,  he  said,  was  a  physical  impossi- 
bility, and  was  evidently  seen  and  admitted  to  be  so  by  the 
Government,  as  their  recent  Bill  based  on  the  Royal  Com- 
missioners' report  proposed  to  purchase  docks  and  ware- 
houses together.  The  capital  invested  in  them  amounted 
to  £25,000,000,  so  that  £32,000,000  was  the  price  to  be 
paid  for  that  little  job  and  to  put  the  Port  of  London 
into  working  order.  The  cost  of  the  barrage  might  safely 
be  put  at  between  £3,000,000  and  £4,000,000,  the  interest 
on  which  at  3  per  cent  would  be  about  £120,000  per 
annum ;  and  a  |d.  tonnage  toll  at  the  docks  would,  he 
said,  pay  that  interest.  The  barrage  would  provide  the 
best  possible  protection  to  the  Thames  against  a  foreign 
fleet.  With  regard  to  objections  which  had  been  raised, 
he  said  that  there  would  no  silting  up,  because  nearly  all 
the  existing  silt  came  from  the  estuary.  It  had  been 
objected  that  ships  and  barges  would  lose  the  motive  power 
of  the  tide,  but  that  seemed  to  be  a  very  good  loss. 
Another  objection  was  that  a  non-tidal  river  would  not 
keep  the  river  fresh  and  sweet.  He  contended  that  the 
very  reverse  was  the  truth.  It  had  also  been  suggested 
that  when  the  dam  had  closed  the  river,  the  tides  below 
it  might  accumulate  to  a  higher  level  and  overflow  low 
areas  round  the  e.stuary.  This  was  a  mistake,  the  fact 
being  that,  with  a  reduced  tidal  volume  and  momentum 
in  the  estuary,  the  tidal  range  would  be  reduced,  there 
being  no  river  to  fill  up.  If  the  scheme  were  carried  out, 
London  would  take  on  a  new  phase  of  existence,  and  its 
magnificent  river  would  be  redeemed  from  its  squalor  and 
dirt,  and  would  take  its  place  as  the  finest  and  most 
ibeautiful  of  our  thoroughfares.  He  thought  that  the 
President  of  the.  Board  of  Trade  should  be  again  asked  to 
institute  a  proper  and  impartial  inquiry  into  the  question. 


The  Municipal  Tramways  Association. — The  third  annual 
conference  of  the  Municipal  Tramways  Asffociation  of  Great 
Britain  was  concluded  at  Liverpool  on  the  29th  ult,  Mr.  C.  R. 
Bellamy  (Liverpool),  the  president,  in  the  chair.  On  the  motion 
of  the  Chairman,  Mr.  A.  Baker  (g^eneral  manager  of  the  Birm- 
ingham Corporation  Tramways)  was  elected  president  for  next 
year,  with  Mr.  J.  B.  Hamilton  (Leeds)  as  vice-president.  Mr. 
Dalrymple  (Glasgow)  was  appointed  auditor  in  place  of  Mr. 
Ellis  (Cardiff),  who  was  elected  to  the  executive  committee. 
In  view  of  the  fact  that  Belfast  had  joined  the  association,  it 
was  decided  to  alter  the  title  of  the  association  from  the  Muni- 
cipal Tramways  Association  of  Great  Britain  to  the  Municipal 
Tramways  Association.  Considering  that  the  Tramways 
Exhibition  is  to  be  held  in  London  next  July,  and  that  so  far 
the  municipalisation  of  tramways  in  Birmingham  is  in  its 
infancy,  the  meeting  agreed  that  tlie  next  year's  conference 
should  be  held  in  Lon(3on  in  the  early  part  of  July.  It  was 
also  resolved  that  the  subscription  of  municipalities  be  increased 
from  one  to  three  guineas. 
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BOILER-MAKERS'   HYDRAULIC  MACHINERY. 

VIII. — Portable  Riveters. 

Hydraulic  riveters  are  either  portable  cir  fixed,  or  a 
coinbiiiation  of  both.  The  last  inentioned  is  the  latest 
type,  and  is  becouiing  popular  with  users  of  hydraulic 
iiiachiuery.  In  this  machine  the  riveter  proper  is  cast  in 
one  piece,  the  feet  being  made  separate  and  bolted  on. 
To  convert  from  a  fixed  to  a  portable  riveter,  it  is  only 
necessary  to  remove  the  feet,  and  to  facilitate  handling 
holes  or  bosses  are  provided  on  the  body.  Portable  riveters 
are  again  divided  into  two  classes,  some  having  a  simple 
turning  motion,  and  others  having  a  comjjound  turning- 
motion.  The  first  can  only  turn  in  one  plane,  usually  the 
vertical,  and  the  second  may  be  turned  into  any  plane. 
Figs.  30'  to  38  illustrate  a  portable  machine  of  the  second 


crane  or  hoist  hook.  To  revolve  the  riveter  in  this 
direction,  a  worm  wheel  is  placed  on  the  spindle  and  gears 
with  a  worm  turned  by  a  handle.  Another  turning  joint 
is  fitted  on  the  end  of  the  spindle.  Generally  speaking, 
the' purpose  of  these  turning  joints  is  to  convey  pressure 
or  exhaust  water  between  two  pieces  of  machinery  that 
require  to  be  moved  relatively  to  one  another. 

The  controlling  valve,  of  which  fig.  35  is  a  section,  is 
carried  on  arm  13  by  two  small  bosses.  The  pipe  for 
conveying  the  water  to  and  from  the  main  cylinder  is  §  in. 
bore,  and  that  for  the  pushback  ^  in.  bore.  The  hydraulic 
connections  are  as  follow :  the  §  in.  bore  pipe  is  taken 
from  the  valve  opening  C  on  fig.  37.  It  is  then  connected 
to  the  turning  joint  D,  next  the  worm  wheel.  From  there 
the  water  flows  through  the  |  in.  hole  in  the  spindle,  fig.  34, 
through  the  thick  pipe  on  fig.  31,  and  into  the  turning 


^  F/C  38. 
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class,  having  a  gap  of  6|-  in.  and  of  50  tons  power,  and 
for  a  water  pressure  of  1,5001b.  per  square  inch.  This 
machine  was  specially  made  for  riveting  round  furnace 
mouths,  boiler  ends  when  dished  inwards,  and  similar  Avork 
(see  fig.  31). 

The  cylinder  turns  in  a  cast-steel  band,  marked  A,  by  a 
bar  which  fits  into  holes  bored  in  the  bodj^  of  the  riveter 
close  to  the  band,  fig.  31.  To  allow  the  pipes  conveying 
the  pressure  to  the  main  and  push-back  cylinders  to  keep 
stationary,  a  turning  joint,  detailed  on  fig.  33,  ds  fitted  to 
the  cylinder  cover  and  on  the  same  centre  line  as  the  steel 
band.  So  that  it  may  also  turn  in  the  other  plane,  the 
band  is  provided  with  a  spindle,  and  this  revolves  in  a 
roller  bearing  contained  in  arm  B.  A  shackle  is  fitted  to 
the  end  of  this  arm  for  supporting  the  machine  from  a 


joint  on  the  cylinder  cover,  and  thence  into  the  cylinder. 
The  small  pipe  is  taken  from  opening  E,  fig.  36,  on  the 
valve,  and  then  to  turning  joint  D.  The  water  flows 
through  the  small  hole  in  the  spindle  and  out  at  the  baud. 
From  there  it  goes  to  the  turning  joint  F  on  the  cylinder 
cover.  Fig.  32  is  a  section  of  the  riveter  through  the  band, 
and  shows  how  this  part  is  constructed,  along  with  the  water 
connections.  From  fig.  33  it  will  be  seen  that  the  turning 
joint  on  the  back  of  the  cj'linder  consists  of  a  central  pin, 
around  which  cup  leathers  are  placed.  This  pin  ends  in 
a  flange,  and  this  is  fixed  to  the  cylinder  cover  by  studs. 
The  flange  has  a  nipple  formed  solid  with  it,  to  which  the 
Jin.  pipe  is  secured,  shown  on  fig.  31.  The  water  passes 
through  the  turning  joint  and  flange  to  the  push-back 
cylinder,  Ijeing  kept  to  the  inside  of  the   steel   band  as 
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shown  by  tig.  32.  Both  turning  joints  are  nearly  the  same, 
the  only  difi'erence  being  that  in  the  one  next  the  worm 
wheel  the  spindle  on  the  steel  band  forms  the  centre  pin. 
The  riveter  is  made  of  cast  steel,  and  both  cylinders  are 
lined  with  brass  liners.  To  make  a  compact  job  the  rams 
are  packed  with  cup  leathers.  The  push-back  ram  is  made 
separate  from,  and  simply  presses  against,  the  main  ram. 
The  roller  bearing  in  arm  B,  and  shown  in  section  by  fig. 
34,  consists  of  two,  sets  of  rollers  2^  in.  long,  kept  apart 
by  a  collar  formed  on  the  arm. 

A  light  piston  valve  suitable  for  such  machines  is  given 
by  figs.  35  to  38.  The  pressure  is  taken  from  the  mains 
by  a  flexible  rubber  hose,  and  this  is  connected  to  the 
valve  by  means  of  a  coupling  detailed  on  figs.  35  and  36. 
The  end  of  the  hose  pipe  is  slightly  tapered,  and  has  a 
few  collars  on  it.  A  brass  liner,  tapered  in  the  opposite 
direction  and  having  three  slots  about  J  in.  wide  in  it,  fits 
over  the  end  of  the  hose.  The  idea  of  the  slots  is  to  allow 
the  rubber  to  expand  into  them  as  the  joint  is  tightened 
up.    A  taper  piece  fits  inside  the  hose,  and  a  similar  one 


As  it  is  important  to  keep  the  weight  as  light  as  possible 
in  a  machine  like  this,  we  may  stress  the  material  to 
4^  tons  per  square  inch. 

22"2,  say  22  square  inches. 


Area  of  tension  flaui^e  = 


4-5 


22 


Area  of  compression  flange  =  ^  =  11  square  inches. 

To  convert  this  machine  into  one  with  a  sinqjle  turning- 
motion,  all  that  is  necessary  is  to  cast  the  turning  pin 
on  to  the  riveter  body,  and  allow  this  to  turn  in  the  end 
of  arm  B.  With  the  arrangement  shown  on  figs.  31  and  32, 
the  ring  seat  is  recessed  to  reduce  friction.  This  can  be 
further  reduced  by  placing — as  is  someitimes  done — rollers 
turning  on  pins  between  the  riveter  and  ring.  Four  to 
six  round  the  circumference  are  sufficient. 

Figs.  39,  40,  and  41  show  another  machine  having 
compound  turning  motion,  but  of  different  construction. 
Here  the  band  is  replaced  by  an  arm,  the  riveter  turning 
on  a  pin  on  the  end  of  the  arm. 


F/C.  41. 


•A 

Fio.  39. 

is  fitted  to  the  exhaust,  the  exhaust  hose  pipe  being  simply 
pushed  over  it.  Both  have  a  few  grooves  on  the  extremi- 
ties to  help  to  make  them  watertio-ht. 

It  will  be  noticed  that  the  holes  through  the  sides  of 
the  valve  are  all  bored,  and  then  the  ends  filled  up  with 
screwed  plugs.  The  other  details  of  the  valve  will  be 
evident  from  the  drawings.  The  actual  calculations  are 
simple.  Beyond  the  areas  and  thicknesses  of  the  cylinders, 
the  only  other  detail  requiring  calculation  is  the  metal 
through  the  gap.  Fig.  30  is  an  end  view  of  this  part. 
As  before,  since  this  is  a  cast-steel  section,  the  tension 
flange  will  be  twice  the  area  of  the  compression  flange. 
^  Referring  to  fig.  31,  we,  have  by  taking  moments  round 

Power  in  ram  x  distance  from  centre  of  snaps  to  0  = 
pull  on  metal  at  P  x  distance  from  P  to  0. 
Therefore,  pull  on  metal  at 

p  _  Power  of  riveter  x  14-5  _  50  x  14-5 
PO 


=  100  tons. 


Fio.  40. 

The  valve  of  this  machine  is  bolted  direct  to  the  cylinder 
cover.  By  doing  this  we  only  require  to  run  one  pipe  from 
the  top,  along  arms  A  and  B,  into  the  valve,  the  pressure 
for  the  push  back  (which,  by  the  way,  is  constant)  being- 
taken  from  a  boss  corresponding  to  E,  fig.  36,  on  the  valve. 
This  greatly  simplifies  the  turning  joints,  but  his  the 
disadvantage  that  the  valve  is  not  stationary,  and  is 
therefore  more  difficult  to  get  at. 

The  holder  up,  which  also  foi-ms  one  of  the  snaps,  is 
removable,  and  one  of  any  desired  shape  may  be  sub- 
stituted. The  power  is  22  tons,  and  the  water  pressure 
1,050  lb.  per  square  inch.  The  section  of  the  metal  through 
the  gap  is  rectangular,  fig.  41  The  neutral  axis  will 
therefore  pass  through  the  centre  of  the  section,  and  the 
bending  moment  will  be — 

Power  of  riveter  x  distance  from  centre  of  snaps  to  the 
neutral  axis. 

In  addition  to  this  bending  there  is  a  tensional  stress  of 
p 

intensity  =    ~,  where  P  =  power  in  riveter  and  A  =  area 
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of  section  through  the  gap.    Let  r  =  distance  from  centre 
of  snaps  to  the  neutral  axis,  D  the  depth  of  the  section, 
B  the  breadth,  and  /  the  working  stress  in  tension. 
Then, 

P       Pr       P  /,    ,  6  rx 
7D  =  iVl+  d) 

Taking /at  4^  tons  per  square  inch  and  fixing  D  at  9  in., 
we  now  know  all  the  factors  of  the  above  equation  except  A. 
We  have, 

.       P  6  r\       22  6  X  12-5\  . 

^=fV^    d)  =  4^C"'  ^-g_)  =  45-6sq.m. 

Therefore,  B  the  breadth  =  =  5  in.    We  may  make 

the  section  9  in.  by  5  in. 


IMPROVEMENTS  IN  FRACTIONAL  SUPPLY 
STEAM  TURBINES. 

By  xEgidius  Elling. 
Fractional  supply  steam  turbines  have  a  low  efficiency,  for 
the  reason  that  the  dead  mass  of  steam  whicli  is  in  the 
buckets  of  the  wheel  just  before  passing  the  guide  passages 
is  removed  by  shock.  Full  working  efficiency  will  not  take 
place  before  the  mass  in  the  wheel  buckets  is  removed  and 
substituted  by  fi'esh  mass  of  normal  velocity. 

According  to  the  equation  of  momentum  a  certain  force 
as  well  as  a  certain  time  Is  required  in  order  to  accelerate  a 
mass  up  to  a  certain  velocity.  It  will  be  seen  that  the  said 
dead  mass  must  be  accelerated  by  aid  of  some  statical  fluid 
pressure  behind  it,  as  it  is  likely  not  to  be  removed  by  any 
other  mechanical  force. 

As  the  fractional  supply  turbines  at  present  are  impulse 
turbines,  the  whole  expansion  of  the  steam  should  take 
place  within  the  nozzles  of  the  guide  apparatus,  so  that  the 
pressure  at  the  month  of  said  nozzles  would  be  the  same  as 
that  in  the  buckets  of  the  wheel,  or  in  the  exhaust  from 
that  wheel,  when  we  take  only  an  axial  type  into 
consideration. 

At  first  we  may  separately  discuss  the  two  different  types 
of  turbines,  viz.,  those  with  parallel  (or  convei'ging)  nozzles, 
and  those  with  diverging  nozzles  in  the  guide  apparatus. 

Fig.  1  is  a  theoretical  velocity  diagram  from  a  turbine 
with  pai'allel  nozzles. 

Fig.  2  the  same,  with  diverging  nozzles. 

Fig.  3  is  a  sectional  view  of  the  wheel  and  guide  passages, 
provided  with  accelerating  passages  for  pressure  action. 

Fig.  4  is  the  theoretic  velocity  diagram  for  same. 

Fig.  5  is  a  sectional  view  of  the  wheel  and  guide  passages, 
provided  with  accelerating  passages  for  wedge  action. 

Fig.  6  is  the  theoretic  velocity  diagram  for  same. 

At  parallel  nozzles  the  necessary  pressure  for  the  accelera- 
tion may  take  place  in  the  nozzle  without  any  loss  of  energy, 
but  as  the  absolute  velocity  must  be  so  much  lesser,  as  the 
said  pressure  is  high,  the  direction  of  the  relative  velocity 
will  not  coincide  with  the  angle  of  entrance  of  the  buckets, 
if  this  is  the  case  at  the  normal  working  of  the  steam. 

By  reference  to  fig.  1  it  will  easily  be  understood  that  the 
first  mass  from  the  first  nozzle  meets  the  dead  mass  in  that 
bucket,  which  is  just  passing  the  said  nozzle,  with  a  direction 
contrary  to  and  with  a  velocity  equal  to  the  peripheral  speed 
of  the  wheel.  It  will  produce  a  counteraction,  that  however 
will  take  place  in  successively  lesser  degree,  until  the 
relative  velocity  of  the  mass  in  the  bucket  is  accelerated  up 
to  the  normal  velocity  ;  the  direction  of  the  new  mass  has 
now  passed  the  obtuse  angle  between  the  direction  of  the 
wheel  and  the  direction  of  the  entrance  of  the  bucket,  as 
will  be  seen  by  w',  w"  .  .  .  in  the  diagram.  These  relative 
velocities  w',  w"  .  .  .  are  only  hypothetical,  as  they  mostly 
are  lost  by  impact  against  the  convex  side  of  the  backets. 


At  diverging  nozzles  the  accelerating  pressiire  will  be 
accompanied  by  loss  of  energy  in  the  nozzle,  as  the  expansion 
and  the  quantity  of  fluid  is  determined  by  the  critical  cross 
area.  When  the  nozzle  is  calculated  in  accordance  with  the 
proportion  between  the  pressure  in  the  wheel  (or  exhaust) 
and  the  pressure  at  the  inlet  of  the  nozzles,  there  must  be  a 
so-called  negative  pressure  in  the  nozzle  at  some  place 
between  the  critical  cross  area  and  the  mouth.  The  loss  of 
energy  from  such  a  negative  pressure  is  easily  found  by  the 
law  of  continuity  and  the  equivalency  of  heat. 

As  an  example  we  choose  sup3rheated  steam  as  fluid,  in 
order  to  get  rid  of  the  condensation  and  re-evaporation, 
which  only  makes  the  calculation  more  troublesome  and 
iudistinct.  We  find  the  formula  for  the  said  loss  of  energy 
per  unit  of  weight  when  the  pressure  at  the  mouth  is  raised 
above  that  corresponding  to  the  ratio  between  ;the  area  of 
mouth  to  the  critical  cross  area,  the  whole  without  regard  to 
friction  and  eddies  in  the  nozzle. 

Fig.  7  is  a  joy  diagram  where  : 
T„  is  the  absolute  temperature  behind  the  nozzle  in  centi- 
grades, 

'[\  is  the  absolute  temperature  in  the  critical  cross  area  in 
centigrades, 

T  is  the  absolute  temperature  in  the  mouth  of  the  nozzle 
by  pure  expansion  in  a  correct  pz'oportioned  nozzle, 

T„  is  the  same  by  too  large  area  ratio  of  mouth  in  relation 
to  the  pressures  before  and  behind  the  nozzle, 

p„,  p„  and  p  absolute  pressures  in  kg./qm.  with  index  as  for 
temperatures, 

F^  the  critical  cross  area  (in  qmm.)  see  fig.  8, 

F  the  area  of  mouth  by  correct  nozzle, 

F„  the  area  of  mouth  by  too  large  area  ratio, 
c  and  c„  the  velocities  in  m./sec., 

U  inner  energy  per  kg.  in  mkg., 

*■  the  propoition  between  the  capacities  for  heat  at  constant 

pressure  and  constant  volume  =  1  '30, 
R  the  gas  constant  =  47  approximately, 
(/  the  acceleration  =  9  "81  m./sec.". 


where 
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which  also  may  be  found  by  drawing  an  isotherm  from  T„  to 
the  expansion  line,  so  that  Tj  =  T„.  The  dynamic  energy 
in  the  steam  at  outlet  of  the  nozzle  will  then  be  propor- 
tionate to  the  area  between  T,,  and  Tj,  while  the  lost  energy 
will  correspond  with  the  area  between  T^  and  T. 

When  the  necessary  pressure  of  acceleration  is  found  by 
an  approximate  calculation,  I  shall  give  an  example. 

A  velocity  diagram  is  shown  in  fig.  2.  It  is  easily  seen 
that  the  directions  of  w',  iv"  .   .   .  will  be  in  the  same 
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manner  as  in  fig.  1,  but  the  loss  will  in  general  be  greater, 
as  the  absolute  velocity  here  mostly  is  very  large  in  relation 
to  the  peripheral  velocity  of  the  wheel. 

In  accordance  with  the  foregoing  it  will  be  understood 
that  the  mass  issuing  from  the  first  discharge  openings 
must  work  with  great  loss,  wliich  will  have  a  great  influence 
on  the  eflaciency  of  the  turbine,  and  the  more  so  when  the 
guide  apparatus  is  short  (measured  along  the  periphery  of 
the  wheel). 

Now  the  object  of  the  present  invention  is  to  diminish  the 
above-mentioned  losses  of  efficiency,  and  the  invention 
consists  in  the  arrangement  of  so-called  acceleration  guide 
passages ;  that  is  to  say,  the  entrance  of  the  first  portion  of 
the  mass  to  the  wheel  takes  place  in  such  a  manner  that 
the  said  mass,  as  regards  both  pressure  and  velocity,  meets 
the  mass  in  the  wheel  buckets,  as  far  as  possible,  without 
shock. 

In  carrying  out  this  invention,  as  shown  in  figs.  3  and 
5,  the  angles  of  the  foremost  nozzles  have  been  reduced 
sufiiciently  to  cause  the  direction  of  the  relative  velocity  to 


ponding  quantity  of  the  dead  mass  leaves  the  buckets 
through  the  outlet,  as  indicated  by  the  arrows  in  the  wheel 
bucket  (fig,  5),  that  is  first  entered  by  fresh  mass,  what  we 
may  term  wedge  action. 

In  the  figures  I  have  chosen  to  illustrate  the  pressure 
action  at  turbines  with  parallel  nozzles,  and  the  wedge 
action  by  diverging  nozzles. 

In  the  pressure  action,  figs.  3  and  4,  the  direction  of  the 
relative  velocity  coincides  with  the  angle  of  entrance  of  the 
wheel  buckets.  It  will  be  understood  without  further 
explanation,  that  the  angle  of  the  foremost  passage 
theoretically  ought  to  be  nil  when  the  relative  velocity 
from  the  beginning  is  nil,  consequently  the  practical 
execution  of  the  apparatus  should  begin  with  an  angle  as 
small  as  possible  ;  but  the  number  of  acceleration  nozzles 
must  be  restricted  to  a  suitable  amount.  In  the  present 
case  three  acceleration  nozzles,  I.,  II.,  and  III.,  are  shown, 
although  the  theoretic  diagram  indicates  that  a  continuous 
augmentation  of  the  angle  of  passages  from  nil  to  the 
normal  value  is  the  most  desirable. 


Fig.  5. 


be  in  or  within  the  direction  of  the  wheel  buckets,  whereby 
counteraction,  and  any  losses  resulting  therefrom,  are 
obviated.  The  guide  passages  are  likewise  adapted  to 
produce  greater  pressure  and  less  velocity  in  the  outlet 
opening  than  in  the  guide  passages.  In  the  ca^es  where 
the  normal  guide  passages  are  divergent,  this  adaptation  of 
the  guide  passages  is  affected  so  as  to  reduce  or  abolish  the 
divergence  of  the  said  passages,  whereby  the  two  conditions 
mentioned  are  obtained  through  a  naturally  continuous 
expansion  ;  that  is  to  say,  the  expansion  is  only  carried 
down  .to  the  proper  pressure  and  velocity. 

The  acceleration  may  be  made  in  two  manners,  either  so 
that  the  new  mass  like  a  piston  pushes  the  dead  mass  before 
itself  with  successively  greater  velocity,  what  we  may  term 
pressure  action,  or  the  new  mass  may  like  a  wedge  press 
itself  between  the  dead  mass  and  the  concave  side  of  the 
wheel  bucket,  smoothly  driving  the  dead  mass  aside  with  a 
very  little  velocity  measured  perpendicular  to  the  division 
between  the  two  masses,  while  at  the  same  time  a  corres- 


The  absolute  velocity  of  the  new  mass  being  smaller  than 
the  normal,  theoretically"  beginning  with  a  velocity  equal  to 
that  of  the  wheel,  it  is  clear  that  the  pressure  at  the  outlet 
of  the  nozzle  will  be  so  much  higher  as  the  absolute  velocity 
is  smaller.  In  the  case  of  axial  flow  turbines,  and  if  no 
account  of  friction  and  eddies  is  taken,  we  have  in  fig.  9 — 
T„  =  absolute  initial  temperature, 

'\\  =  absolute   temperature   at   outlet   of    nozzle  by 

normal  working, 
T  =  the  same  at  the  accelerating  party, 
p„,  pi,  and  2^  =  absolute  pressures, 
I  =  length  of  the  passage  between  the  wheel  buckets, 
V  =  volume  of  the  steam  in  passage  per  unit  of  weight, 
c  =  absohite  velocity  from  the  nozzle,  fig.  4, 
w  =  relative  velocity, 
n  =  peripheral  velocity  of  wheel, 
/  =  time  for  a  small  increment  of  iv, 
s  =  way  of  the  wheel  during  the  small  part  of  accelera- 
tion. 
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X  and  R  have  the  same  meaning  as  before, 
Awii  small  increment  of  w. 


As  (•  =  y2i/R-^--^-(T,  -  T) 

T  =  T,,-^^^  ^  <•'■,  for  superheated  steam 

T  a:  1\  — 

4000 

As  force  x  time  =  mass  x  change  of  velocity. 


^  _       Z  A  to 

9  "  {P  -  Pi) 
E  s  =  u  E  t. 
In  the  example,  figs.  9  and  10: 
100,000  kg./qm., 
T,,  =  5600  C  (absolute), 
u  =  150  m./sec, 
I  =  0-03Sm., 
■     p,  =  70,000  kg./qm. 


nc.6. 


The  sine  of  angle  of  the  wheel  bucket  at  entrance  is 
chosen  =  0'6.  The  ordinates  to  the  curves  in  fig.  10  give 
us  p-pi  and  s,  vi'hen  w  are  the  abscisses.  From  the  curve 
for  *■  we  choose  the  pitches  of  the  accelerating  nozzles  in  the 
manner  that  the  openings  will  not  be  too  small,  and  the 
difference  in  the  pushing  pressures  not  too  great.  We  have 
chosen  three  nozzles  of  15,  20,  and  25  mm.  pitch,  and  the 
abscissa  for  the  middle  ordinate  of  .s  for  the  one  nozzle  gives 
us  approximately  the  relative  velocity  for  the  same,  and  by 
plotting  this  upon  fig.  4,  we  get  the  mean  angle  of  the 
nozzle. 

It  will  be  seen  from  fig.  10  that  the  acceleration,  theo- 
retically, may  be  completed  and  normal  working  begin 
62  mm.  from  that  place  where  the  first  fresh  steam  enters 
the  wheel. 

The  absolute  patli  for  particles  at  two  places  of  the  guide 
apparatus  is  shown  in  a  b  and  b^. 

Of  course  the  two  masses  are  not  solid,  why  compression 
will  take  place  at  the  division  between  the  masses ;  the 
formulas  are,  however,  somewhat  complicated,  and  will 
scarcely  be  used  but  in  more  exact  calculations.  It  will  be 
understood  that  the  outflow  from  the  buckets  in  this  case 
will  begin  later  than  according  to  the  above  calculation. 


The  direction  and  the  velocity  of  the  mass  issuing  from 
the  wheel  buckets  are  indicated  in  the  lower  part  of  the 
diagram  fig.  4.  AVhile  the  relative  velocity  will  have  a 
direction  as  the  angle  of  outflow  of  the  buckets,  the  absolute 
velocity  of  outflow  will  at  first  be  parallel  with  the  direction 
of  the  wheel  and  successively  get  the  direction  of  the  normal 
absolute  velocity  of  outflow  c,,.  The  direction  of  these 
velocities  may  be  changed  by  aid  of  suitable  vanes,  so  that 
the  flow  of  the  first  steam  may  not  hinder  the  flow  of 
steam  from  the  next  buckets.  It  will  thus  be  seen  that  the 
steam  from  the  first  buckets  must  converge,  as  shown  by 
the  arrows  at  fig.  3,  and  that  there  will  come  a  small  com- 
pression into  existence  where  the  directions  of  these  streams 
are  changed  into  a  parallel  flow.  The  aforesaid  vanes  will 
take  lip  this  compression,  so  that  the  individual  buckets 
may  have  a  free  outflow.  The  dynamic  energy  of  these 
velocities  may  be  transfoi-med  in  a  statical,  by  a  divergence 
of  the  before  mentioned  vanes,  as  au  increase  of  pressure ; 
the  pressure  in  the  exhaust  being  given,  there  will  instead  be 
a  suction  in  the  wheel  with  a  larger  capacity  of  accelerating 
power  in  the  corresponding  nozzles. 

As  the  cross  area  of  these  passages  must  not  be  smaller 
at  the  point,  where  the  width  has  a  minimum,  the  breadth 
of  these  passages  is  made  diverging  from  the  beginning ; 
by  aid  of  a  fine  pitch  for  these  vanes  the  difficulty  of  design- 
ing a  good  passage  will  not  be  great.  The  centrifugal  forces 
of  the  stream  of  steam  upon  the  concave  side  of  these  vanes 
will  be  less  when  the  width  between  the  vanes  is  small  in 
proportion  to  the  radius  of  curvature  ;  the  pressure  of  the 
steam  will  be  smaller  and  the  velocity  larger  at  the  aforesaid 
side  of  the  vanes,  and  therefore  the  stream  will  run  easier 
through  narrow  passages  than  through  wide,  the  radius  of 
curvature  in  each  case  being  the  same,  as  determined  from 
the  convergence  of  the  outflowing  streams.  The  sideways 
diverging  will  call  new  centrifugal  forces  to  life  in  the  middle 
of  the  passage,  but  these  will  also  profit  by  a  fairly  fine  pitch 
in  the  sectional  plan  of  the  vanes.  The  vanes  may  be  made 
from  thin  plates,  the  pressure  being  of  no  importance. 

It  will  be  seen  that  the  converging  of  the  outflow  from 
the  buckets  is  not  a  result  of  the  accelerating  guide  passages, 
being  dependent  on  the  acceleration  itself,  and  may  be 
observed  at  all  fractional  supply  turbuies  with  or  without 
artificial  acceleration. 

In  the  wedge  action,  figs.  5  and  6,  the  direction  of  the 
relative  velocity  must  be  within  the  angle  of  entrance  of  the 
wheel  bucket. 

Now  there  is  not  required  so  much  pressure  in  order  to 
accelerate  the  mass  in  the  wheel  buckets,  from  the  reason 
that  the  said  velocity  need  not  be  so  great  as  in  the  first 
case.  As  the  jet  must  change  its  direction  inwardly  from 
the  point  of  the  wheel  vane,  some  loss  is  caused  by  the  said 
change  of  direction,  but  the  loss  is  exceedingly  small,  and 
this  impact  pressure  will  moreover  act  towards  the  correct 
side  of  the  bucket. 

This  action  is  not  as  fixed  as  the  pressure  action ;  the 
velocity  and  pressure  of  the  accelerating  mass  may  therefore 
be  chosen  within  some  limits. 

(To  be  continued.) 


With  the  object  oi  expediting  the  building  of  battleships 
in  Japan,  the  t  gents  of  the  Mikado's  Government  have  now 
closed  a  contract  with  the  Carnegie  Steel  Company  at  Pitts- 
liiirg  for  7,500  tons  of  the  finest  grade  nickel  steel  plates. 

The  Live  Eail. — Professor  Sylvanus  P.  Thompson,  wTitiiig  j 
in  the  Times  on  the  "  live  rail  "  dang^is,  says  that  "  unfortunately 
neither    the   public    nor    the    not-electrically-trained  railway 
engineers  appear  to  realise  that  the  '  live  rail '  is  itself  already 
an"  obsolete  device  discovered  in  the  latest  types  of  electric  j 
railways,"  and  goes  on  to  point  out  that  a  railroad  track  is  the  I 
one  situation  where  overhead  conductors  can  be  placed  and  j 
maintained  safely.    He  asks  whether  the  time  is  not  ripe  for 
public  opinion  in  some  effective  form,  such  as  a  departmental 
inquiry,  to  step  in  .and  prevent  the  committing  of  our  railway 
system  any  further  to  this  dangerous  and  unnecessary  devios. 
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THE  WERDER  GRAPHITE  AND  OIL  PUMP. 

By  A  Steens. 

The  Werder  graphite  and  oil  pump,  made  by  the  Milwaukee 
Metal  Working  Company,  Wis.,  is  built  to  feed  any  lubri- 
cant from  the  lightest  oil  to  the  heaviest  grease  or 
compound  of  graphite  and  oil.      It  feeds  any  lubricant 


Fio.  1.— Sectional  view  of  the  Werner  Graphite  and  Oil  Pump,  showing  inlet 
and  disci  arge  portp,  and  piston  pumping  mechanism. 

positively,  automatically,  uniformly,  and  in  perfectly 
regulated  quantities,  and  does  this  without  variation  or 
interruption  so  long  as  the  engine  runs. 

This  is  accomplished  by  introducing  boiler  pressure 
back  of  the  lubricant  in  the  reservoir,  forcing  the 
lubricant,  even  in  the  form  of  a  heavy  paste,  to  the 
pumping  pistons,  and  by  avoiding  any  form  of 
check  valves  or  other  points  at  which  an  accumulation 


FiQ.  2. — Sectional  view  showing  pressure  in  the  form  of  [condensation  intro- 
duced into  the  reservoir. 

of  graphite  might  occur.  Pressure  upon  water 
of  condensation  is  introduced  into  the  lubricant 
reservoir  under  a  piston  carrying  double  leather  cups. 
This  keeps  the  lubricant  under  constant  pressure,  and  forces 
it  through  the  curved  channel  at  the  top  of  the  reservoir 
directly  to  the  pumping  pistons.  When  about  to  take  in  a 
charge  of  luln'icant  the  right-hand  piston  (see  fig.  1), 
carried  by  the  rear  sliding  frame,  which  in  turn  is  operated 
by  the  larger  part  of  the  central  double  cam,  travels  inde- 


pendently to  the  right  as  far  as  the  adjusting  screw  on 
this  frame  permits,  and  the  space  thus  created  between 
the  pistons  is  filled  by  lubricant  under  pressure  from  the 
reservoir.  When  the  screw  on  the  rear  frame  engages 
tJie  front  frame,  the  left-hand  piston,  w'hich  is  operated 
by  the  front  frame,  follows  the  right-hand  piston  in  its 
travel  towards  the  discharge  port,  the  two  pistons  remain- 
ing a  fixed  distance  apart.  When  the  discharge  port  is 
reached  the  right-hand  piston  remains  stationary,  while 
the  smaller  half  of  the  double  cam  engages  the  front 
frame,  and  carries  the  leftnliand  piston  forward  towards 
the  stationary  piston,  forcing  the  charge  of  lubricant  out 
into  the  discharge  port.  The  two  pis.tons  abutting  on 
another  are  then  carried  back  to  the  intake  port  and  the 
operation  repeated.  No  check  valves  are  necessary,  as 
the  right-diand  piston  closes  the  discharge  port  when  the 
intake  is  open,  while  the  equal  pressure  on  both  sides  of 
the  pistons  effectually  prevents  any  possible  leakage 
around  them. 

As  the  lubricant  is  balanced  by  the  same  steam  pressure 
on  both  sides  of  the  pump  reservoir,  the  only  function  of 
the  pumj)  .mechanism  is  that  of  measuring  the  charge  and 
transferring  it  from  one  point  of  pressure  to  another. 


Fig.  3.— Sectional  views  of  pumping  pistons  showing  transfer  of  lubricant 
under  pressure,  from  pump  reservoir  to  discharge  pipe. 

This  equalisation  of  pressure  places  the  pumping  mech- 
anism under  such  light  duty  that  it  will  last  as  long  as  the 
engine  it  lubricates.  The  pump  will  run  with  equal 
efficiency  at  any  speed  up  to  350  revolutions  per  minute. 
It  may  be  operated  by  hand  without  interruption  of  the 
automatic  drive,  thus  doing  away  with  the  necessity  for 
a  separate  hand  pump.  There  is  positive  indication  of 
the  volume  of  each  charge  fed,  of  the  quantity  fed  in  any 
given  period  of  time,  and  of  the  amount  of  lubricant  in 
the  reservoir.  The  engine  connection  may  be  instantly 
engaged  or  disengaged  by  the  movement  of  one  finger. 
The  lubricant  reservoir  may  be  fill»d  without  stopping  the 
pump. 

The  apparatus,  before  being  plact^d  upon  the  market,  was 
put  in  actual  service  under  the  heaviest  duty  in  several 
power  plants  for  a  period  of  two  years,  and  both  the 
mechanical  and  economical  results  were  highly  satisfactory. 
The  saving  varied  from  25  to  50  per  cent  in  actual  cost 
of  ilubrication,  the  variations  being  occasioned  by  the 
difference  in  the  percentages  of  graphite  and  oil  used. 
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DIFFERENTIAL  INDEXING. 

By  Emile  Guarini. 

The  accompanying  cut  shows  a  new  differential  index 
recently  devised  by  the  Oesterlein  Macluine  Company, 
Cincinnati,  Ohio,  that  will  make  all  divisions  up  to  380 
with  ithe  spindle  in  any  position  from  hoiizontal  to  vertical. 

Differential  indexing  is  a  new  method  of  making 
divisions  on  a  dividing  head.  It  dift'ers  from  standard 
indexing  in  that  the  index  plate  is  not  fixed  as  in  the 
sta.ndard  head,  but  rides  loose  on  the  crank  shaft  B,  and 
lis  connected  with  it  by  suitable  gearing,  so  as  to  revolve 
it  in  a  certain  ratio  with  the  sha-ft.  With  the  change 
gears  furnished,  all  divisions  can  be  made  from  1  to  .380, 
and  no  more  care  is  required  than  in  standard  indexing. 
The  crank  shaft  B  is  connected  to  the  spindle  by  means 
of  a  worm  in  the  ratio  of  40  to  1.  Consequently  it  takes 
40  turns  of  the  crank  F  to  rotate  spindle  once.  If  now 
the  index  plate  A  as  turned  in  the  same  ratio  as  the 
spindle,  and  in  the  same  direction  as  the  crank  F,  with 
40  revolutions  of  the  crank,  the  crank  ha.s  passed  a  certain 
hole  in  the  index  plate  only  39  times,  resulting  in  the 


Differuutial  Indexing  Machine. 

spacing  39.  If  the  index  plate  is  turned  in  the  opposite 
direction  to  the  crank  the  plate  gains  one  hole,  the 
crank  makes  40  revolutions,  but  the  .spacing  number  is  41. 
The  rule  is,  if  the  index  plate  rotates  with  the  crank, 
subtract  the  turns  of  the  plate  to  one  turn  of  the  spindle 
from  the  turns  of  the  crank  to  one  iturn  of  (the  ispindle, 
and  the  remainder  is  the  number  spaced.  If  the  plate 
rotates  in  opposite  direction  to  the  crank,  the  spacing 
number  will  be  the  sum  of  the  turns  of  the  plate  to  one 
turn  of  the  spindle,  added  to  the  turns  of  the  crank  to 
one  turn  of  the  spindle. 

For  quick  spacing  a  dividing  plate  with  24  divisions  is 
fitted  to  the  front  of  the  spindle,  the  index  pin  being 
operated  by  a  crank.  The  whole  is  enclosed  and  protected 
from  tilie  dirt.  When  it  is  used  the  worm  is  disengaged 
from  the  spindle  by  means  of  an  eccentric  bushing  which 
can  be  re-engaged  by  pushing  against  a  stop  without 
adjusting. 

The  crank  shaft  B  has  secured  to  its  outer  part  a  worm 
D,  which  engages  a  worm  wheel  on  a  spindile  running  in 
a  bracket  E,  screwed  to  the  frame.    The  index  shaft  A 


rides  loose  on  the  crank  shaft  B,  and  is  connected  by 
proper  gearing  for  spiral  cutting  with  the  table  screw, 
and  for  differential  spacing  with  the  worm-wheel  spindle. 
The  woiin  D  must  be  loosened  to  put  the  worm-wheel 
bracket  E  in  place. 

The  index  plate  A  is  graduated  on  its  face  for  the 
purpose  of  setting  the  sector  arms  to  the  desired  distance 
by  degrees  in  the  place  of  counting  the  iiumber  of  holes 
in  the  circle.  The  setting  is  taken  from  the  index  table 
accompanying  each  dividing  head  from  the  column  headed 
graduation.  This  reduces  chances  for  errors  in  setting  the 
sector  amis. 

For  standard  indexing,  ^vhen  the  index  plate  is  held  in 
fixed  position  and  requiring  delicate  adjustment  of  spindle, 
the  index  plate  A  can  be  rotated  by  means  of  the  thumb 
screws  in  back  of  the  index  plate.  When  the  head  is  used 
for  standard  dividing  the  bracket  E  can  be  taken  off  by 
removing  one  screw.  The  head  swings  1 1  in.,  the  front 
end  of  spindle  is  threaded,  and  has  a  taper  hole  corres- 
ponding to  that  of  machine  spindle.  The  head  spindle  can 
be  locked  without  throwing  out  of  alignment.  The  figure 
shows  the  head  geared  for  107  divisions.  The  index  tal)lc 
calls  for  gears  40  on  the  rocker  stud  into  56,  and  64  on 
worm-wheel  shaft  into  32,  with  one  idler.  The  crank  into 
the  30  circle  sector  arms  to  74deg.  equals  22  holevs. 
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The  Electrical  Industry  ;  Lighting,  Traction,  and  Power." 
By  A.  G.  Whyte,,  B.Sc.  London  :  Methuen  and  Co., 
36,  Essex  Street,  W.C. 

Although  written  by  one  conversant  with  the  technical 
and  financial  aspect  of  the  electrical  industry,  the  book  is 
evidently  intended  to  meet  the  wishes  of  the  non-technical 
branch  of  the  professio^n.  It  gives  a  most  grajihic  descrip- 
tion of  the  early  days  of  electric  lighting,  and  the  attention 
to  figures  and  facts  is  very  refreshing  and  instructive. 
The  book  is  not  a  simple  resume  as  would  be  found  in  a 
historical  sketch,  but  has  bound  up  witJi  it  a  personality 
that  is  evident  fi'ora  Chapter  I.  to  the  conclusion.  It  is 
this  master  mind  of  opinions  a.nd  forecasts  that  give  value 
to  the  work. 


"  The  Law  and  Practice  relating  to  Letters  Patent  for 
Inventors."  By  Vale  Nicolas,  of  the  Middle  Temple, 
Barrister-at-Law.  Price  12s.  6d.  net.  Butterwortli 
and  Company,  12,  Bell  Yard,  Temple  Bar,  W.C. 
The  present  is  a  very  appropriate  time  for  the  issue  of  an 
up-to-date  work  on  patents  for  invention,  as  inventors  are 
naturally  very  much  concerned  just  now  in  the  Act  of 
1902,  the  most  interesting  feature  of  M'hich,  viz.,  the  oflicial 
examination  as  to  novelty,  is  to  come  into  practical  opera- 
tion at  the  Patent  Office  next  JanuarJ^  The  book  under 
review  includes  all  tlie  latest  infonnation  appertaining  to 
patents  treated  in  a  most  concise  manner,  and  although 
it  appeals  primarily  to  members  of  the  legal  profession 
yet  it  should  be  of  special  value  to  engineers  and  manu- 
facturers who  have  much  to  do  with  patents,  and  who 
may,  therefore,  often  wish  to  make  a  cursory  reference  to 
any  special  point  without  or  before  consulting  with  their 
legal  advisers.  Special  attention  has  been  paid  in  the 
book  to  the  matter  of  licences,  both  compulsory  and 
volimtary,  a  subject  of  vital  interest  to  most  manufacturers. 
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SUBMARINE  BOAT  BUILDING. 

The  old-fashioned  critics  and  advisers  of  the  British 
Admiralty  who  proclaimed  submarine  boats  to  be  "  sub- 
marine coffins  "  will  pi-obably  conclude  that  other  nations 
are  wasting  their  money  ridiculously  by  building  sub- 
marine boats  of  types  concerning  which  we  know  nothing. 

It  is  characteristic  of  everything  that  appertains  to  our 
Government  Departments  that  outsiders  should  be  scoffed 
at.  Although  the  evidence  in  the  past  as  to  the  manner 
in  which  marine  engineers  have  been  treated  by  the 
Admiralty  is  sufficient  to  cause  discouragement  to  those 
interested  in  new  types  of  submarine  vessels,  our  inventors 
naturally  look  to  the  Home  Government  rather  than  to 
foreigners  for  some  consideration  or  support. 

While  our  Admiralty  is  apparently  giving  but  little 
serious  attention  to  the  possibilities  of  the  submarine, 
America,  France,  Germany,  and  Russia  appear  to  be 
vigorously  working  at  new  types  of  vessels.  It  is  now 
known  definitely  that  at  the  present  time  there  are  two 
classes  of  submarine  boats  in  course  of  construction  in  the 
Gei-mania  shipbuilding  yards.  One  of  the  types  is 
probably  somewhat  experimental,  inasmuch  as  the  features 
connected  with  it  are  proclaimed  to  be  novel,  and  are  kept 
as  far  as  possible  secret  ;  but  the  other  type,  which  may 
now  be  considered  to  be  a  navigable  and  successful  type, 
has  so  far  satisfied  expectations  that  Russia  has  ordered 
three  boats  to  lie  forthwith  constructed  for  her. 

We  are  persuaded  that  if  our  officials  at  Whitehall  were 
a  little  more  jirnmessive  and  considerate  in  the  manner  in 
which  they  treated  outside  engineers,  there  Avould  be  no 
difficulty  in  their  being  provided  with  more  satisfactory 
\essels  than  they  have  yet  known,  and  that  too  from 
British  designers. 


EMERGEi^JCY    PAY    OR   CLOSING    THE  WORKS. 

Very  severe  criticism  has  recently  arisen  concerning  an 
alleged  breach  of  the  friendly  attitude  of  the  men  towards 
the  masters  in  Messrs.  Yarrow's  works.  On  the  one  side 
the  statement  has  been  made  that  an  important  order 
could  not  be  taken  unless  the  men  agreed  to  a  certain 
compromised  rate  of  pay  for  emergency  or  night  work, 
and  on  the  other  it  has  been  denied  that  the  men  were 
the  stumbling  blocks  or  that  the  rate  of  pay  for  emergency 
work  was  the  dominant  feature  in  preventing  a  tender 
being  placed  for  work  that  was  undoubtedly  badly  needed 
by  the  firm  and  the  district. 

We  are  not  at  this  moment  concerned  in  supporting 
or  refuting  any  of  the  points  of  controversy,  but  we 
consider  that  this  is  a  period  and  a  trying  time  when 
ordinary  rules  should  give  way  to  the  special  circumstances 
of  district  or  even  national  needs,  for  it  cannot  be  too 
plainly  understood  that  the  engineering  aud  shipbuilding 
trades  at  the  present  moment  are  in  the  throes  of  a 
struggle  for  getting  simple  maintenance  orders,  and  it  is 
therefore  impossible  for  either  masters  or  men  to  obtain 
as  much  as  they  are  fairly  entitled  to  or  what  they  would 
otherwise  expect  out  of  the  contracts  that  are  likely  to  be 
open  for  world-wide  competition. 
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A  business  man  readily  recognises  tliat  there  are 
occasions  when  lie  nmst  make  a  sacrifice  in  order  to  keep 
his  place  going  until  a  better  thne  arrives.  The  men  in 
the  past  have  recognised  that  similar  circumstances  have 
existed,  and  it  certainly  would  Ije  well  that  this  spirit  of 
mutual  sacrifice  should  l)e  more  readily  entered  into  if 
our  national  industries  are  to  be  saved  from  what  may 
be  starvation  times  in  the  near  future. 


THE   DESIGN   OF   A   DRY  DOCK.* 

By  Alfred  W.  Young. 

In  giving  this  paper  on  the  design  of  a  dry  dock,  the 
writer's  endeavour  will  be  to  deal  with  the  subject  chiefly 
from  a  designing  point  of  view,  and  to  further .  restrict 
his  observations  to  questions  affecting  the  dock  as  regards 
stability  of  the  structure  generallj'  more  than  to  elements 
affecting  the  outline  either  in  })lan  or  profile.  In  order 
also  to  be  still  more  specific,  it  has  been  chosen  as  a  type 
for  consideration  the  class  of  dock  usually  constructed  by 
the  Admiralty  for  the  accommodation  of  H.M.  ships, 
although  this  dock  on  the  diagram  is  only  similar  in  type, 
and  does  not  represent  any  one  in  particulai-. 

The  provision  of  suitable  docking  accommodation  is  a 
problem  which  of  late  years  has  been,  and  is,  attended 
with  increasing  difficulties  due  to  the  rapid  strides  made 
in  the  size  of  ships.  So  much  is  this  the  case  that  it  almost 
appears  further  advance  is  probably  checked  only  by  the 
fact  of  having  nowhere  to  dock  them  wlien  built,  especially 
as  regards  merchant  shipping. 

When  considering  the  dimensions  of  a  proposed  graving 
dock,  due  regard  must  therefore  be  i)aid  to  future  possible 
requirements  as  far  as  is  consistent  with  economy.  Indeed, 
vfhen  one  compares  the  dimensions  of  ships  and  docks  of 
say  60  and  30  years  ago  with  those  of  to-day,  it  would 
almost  seem  that  the  length  of  dock  is  proportional  to 
the  length  of  purse  from  whence  the  requisite  funds  are 
drawn,  for  no  matter  how  long  your  dock  may  be,  it  always 
happens  a  ship  comes  along  in  due  course  to  cause  reflection 
as  to  whether,  after  all,  it  is  sufficient. 

In  the  matter  of  dimensions  the  naval  architect  is  the 
authority,  and  it  is  he  also  who  advises  as  to  the  margin 
to  be  allowed  l)eyond  present  requirements  in  order  that 
the  dock  may  not  l)e  out  of  date  within  a  reasonal)le  period 
of  its  completion. 

On  fig.  1  is  sliown  in  dotted  lines  a  midship  section  of  a 
dock  constructed  alvout  60  years  ago,  also  a  ship  of  that  day 
indicated  thereon,  and  in  full  line  I  have  shown  a  dock 
completed  al)out  :^0  years  back,  together  with  a  big  ship 
of  that  day,  the  object  being  to  illustrate — as  I  think  it 
does— the  necessity  for  allowing  the  margin  previously 
referred  to.  It  hy  no  means  follows  that  there  will  be  a 
proportionate  increase  every  30  years,  yet  about  30  years 
ago  it  was  thought  certain  the  maximum  beam  of  ships 
had  been  reached  with  commercial  shipping. 

Now  let  us  assume  a-  dock  is  required  suitable  for  modern 
battleships  or  cruisers  of  the  first  class,  the  dimensions  of 
the  former  being:  Length  454ft.,  beam  78ft.,  draft, 
27  ft.  3  in.  ;  and  the  latter  :  length  MiHt.,  beam  71  ft.  6  in., 
draft  27ft.  ;  and  that  the  least  dimensions  for  these, 
allowing  for  further  developments,  are:  Length  650  ft., 
width  of  entrance  95  ft.,  depth  over  sill  at  high  water  35  ft. 

Profile. — One  of  the  first  questions  to  consider  will  be 
that  of  the  profile,  and  in  deciding  this  the  chief  points 
to  bear  in  mind  are:  — 

(a)  Convenience  in  docking  ships. 

(b)  Space  to  give  facilities  for  carrying  out  repairs. 
fcj  Restriction  of  cubic  contents  as  far  as  possible. 

Under  (a)  it  is  required  that  suitable  offsets  (or  altars, 
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as  they  aie  called)  l)e  provided  at  convenient  levels,  from 
which  shoring  can  be  effected  to  steady  the  ship  when  on 
the  keel  blocks.  These  altars  are  usually  i)laced  at  or  near 
the  di'aft  line,  but  owing  to  variation  of  water  level  and 
draft  of  ships  are  lepeated  at  fairly  legular  intervals  from 
just  below  high-water  level  to  about  midway  down.  At  this 
level  is  provided  a  broad  altar,  which  is  found  to  be  a  great 
convenience.  From  the  broad  altar  to  the  floor  the  sides 
are  formed  as  steps,  considerably  smaller  than  those  above, 
and  used  for  pro]iping  as  occasion  demands,  it  being- 
necessary  in  some  cases  to  relieve  the  frames  of  the  ship 
of  the  strain  due  to  some  local  loads,  as  for  instance  the 
armour  belt.  With  modern  shipping  lower  altars  are  not 
so  essential,  but  the  small  steps  serve  as  a  convenient  means 
of  getting  about  the  dock  and  shoring  in  the  event  of  small 
craft  of  shallow  draft,  such  as  torpedo  boats,  being  docked 
therein. 

Under  (h)  it  is  required  that  ample  space  be  provided 
tor  working  under  and  around  the  ship,  as  repairs  of 
considerable  magnitude  have  to  be  carried  out  when  in 
dock.  Elbow-room,  light,  and  air  are  essentials,  and  undue 
restriction  in  these  particulars  means  delay  in  passing  ships 
in  and  out.  Ships  aie  occasionally  Iniilt  in  dock,  in  which 
case  room  is  again  a  most  necessary  requirement.  Special 
attention  should  be  paid  to  the  depth  of  the  floor,  in  order 
to  allow  of  using  keel  blocks  of  sufficient  height  to  give  good 
woi'king  space  under  the  ship  without  at  the  same  time 
encroaching  upon  the  effective  depth  of  water  over  the 
sill  at  the  entrance.  In  order  to  make  my  meaning  clearer, 
you  will  see  by  the  section  on  fig.  1  how  flat  is  the  bottom 
of  the  ship.  She  is  practically  level  transversely  for  a 
distance  of  52  ft.,  the  total  beam  being  78  ft.  It  is 
therefore  considered  that  if  the  top  of  keel  blocks  is  level 
with  sill  the  floor  should  be  from  4  ft.  to  5  ft.  below  at 
the  deepest  part. 

As  to  (c)  there  is  not  much  explana.tion  needed,  as  it  is 
obvious  on  examination  of  any  of  the  sections  that  the 
less  cubic  space  there  is  beyond  what  is  essential,  the  less 
innnping  there  is  to  do,  which  is  an  advantage. 

Thus  far  is  might  be  conceded  that  sufficient  reference 
has  been  made  to  the  question  of  jnofile  as  regards  internal 
outline,  and  we  are  ready  now  to  discuss  the  questions 
aft'ecting  the  general  cross  section  of  walls  and  floor.  The 
dimensions  of  these  parts  depends  to  a  great  extent  upon 
the  nature  of  the  ground  in  and  upon  which  the  dock  has 
to  be  built.  In  the  case  under  notice  it  is  taken  to  be 
made  ground  for  a  depth  of  10  ft.,  and  then  a  silty  mud 
below  that  until  the  gravel  is  reached  at  a  level  of  say 
50  ft.  below  the  surface,  the  gravel  stratum  being  found 
to  be  water  bearing  and  sufficiently  thick  to  carry  any  load 
likely  to  be  imposed  upon  it. 

Wliile  on  this  part  of  the  subject  the  writer  would  like 
liere  to  mention  the  inqwrtance  of  making  a  thorough 
examination  of  the  ground  in  which  works  of  magnitude 
are  to  be  executed.  Borings  should  be  taken  at  frequent 
intervals  over  the  area,  as  giving  a  general  idea  of  the 
lie  of  the  strain,  but,  in  order  to  be  certain,  trial  pits  should 
be  sunk  from  which  definite  information  can  be  obtained, 
also  a  fair  idea  as  to  the  quantity  of  water  to  be  met  with. 
Reliable  information  on  these  points  will  minimise  the 
chances  of  alteration,  with  the  attendant  inconveniences  due 
to  modification  of  the  contract  after  work  is  commenced. 

Besides  the  depth  of  the  various  strata,  the  properties 
of  the  same  should  be  ascertained  as  regards  the  pressure 
likely  to  be  exerted  on  the  side  walls  of  dock ;  that  is  to 
say  the  angle  of  repose,  weight  per  cubic  foot,  and  the 
efte'ct  on  these  when  saturated  with  water,  as  is  most  likely 
will  be  the  case.  Information  such  as  this  costs  httle  to 
cret  but  on  the  other  hand  may  enable  economy  to  be 
observed.  The  standing  level  of  the  water  must  be  care- 
fully noted,  this  being  a  most  important  element  of  oui 
calculations,  as  will  be  seen  later.  «  x-  , 

Now  there  are  two  conditions  likely  to  obtain  attectinfe 
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stability,  viz.,  (1 )  no  hydrostatic  pressure  from  the  outside, 
tlie  walls  taking  up  eartli  pressure  only ;  (2)  hydrostatic 
pressure  u])  to  the  standing  water  level  in  addition  to 
pressures   due   to  earth.      The   former   is   the  absolute 


a  concrete  dish  with  the  top  edges  within  I  Oft.  of  the 
water,  and  subject  in  addition  to  certain  pressures  due 
to  earth  filling  up  to  coping  level.  Tiie  writer  lias,  on 
fig.  2,  shown  the  calculations  of  stability  of  side  walls  at 


minimum,  and  the  latter  a  very  probable  state  of  affaiis. 
Consequently  it  will  be  under  the  second  condition  we  shall 
work  for  the  purposes  of  calculation.  This  statement  of 
conditions  might  be  amplified  by  describing  the  dock  as 
G 


several  joints.  As  the  working  for  each  joint  is  similar 
(dili'ering  only  in  magnitude  of  forces)  a  method  of  ascer- 
taining the  total  pressure  on  the  wall  considering  the  whole 
height  will  be  described. 
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Raukine's  formula  is  used  where  pressure 

=  1  \y  -  ain  6) 

'  1  +  siu  0 

where         W  =  weight  per  foot  cubic  of  eartli, 
H  =  height  of  wall, 
0  =  angle  of  repose  of  filling. 

This  formula  can  readily  be  reduced  to  convenient  figures 
as  follows  : — 

Set  off  A  B  D  equal  to  angle  of  repose,  describe  the  arc 
with  centre  D  and  radius  DA,  cutting  DB  at  G,  then 

BG=  X  W 

  =  pressure, 

where  W  =  the  weight  per  cubic  foot  of  earth,  acting  at 

B  E"  X  6 1 

^  A  B  above  the  base.    The  hydrostatic  pressure        -  y 

acting  at  B  E  above  the  base,  but  owing  to  the  triangle  of 
earth  E  B  F  being  water  borne,  we  may  deduct  this  reduced 
earth  pressure  from  the  water  pressure  as  they  are  acting  at 
the  same  point,  therefore 

^BE-  X  64 j  _  |"H  B-  X  (120  -  6t)j 

will  be  the  corrected  pressure  acting  at  about  l  B  E  above 
base. 

The  pressures  found  thus  are  resolved  into  one  of  57  38 
tons,  acting  at  a  common  centre  of  gravity  of  19  67  ft. 
above  B.  Produce  the  line  just  found  until  it  cuts  a 
vertical  drawn  through  the  centre  of  gravity  of  wall,  &nd 
to  any  convenient  scale  set  off  the  weight  of  the  wall  on 
this  vertical,  and  to  the  same  scale  the  total  pressure  on 
the  horizontal  line,  complete  the  parallelogram  of  forces 
which  will  give  the  amount  and  direction  of  the  resultant 
pressure. 

Another  very  convenient  method  of  arriving  at  the 
amount  and  point  of  application  of  pressures  on  the  wall 
is  illustrated  on  fig.  3,  the  joint  under  consideration  being 
39  ft.  below  coping.. 

In  detail  we  proceed  as  follows :  Draw  the  line  B  D, 
bisectuig  angle  ABC.  Calculate  the  weight  and  centre  of 
gravity  of  A  E  F  D  of  density  equal  to  1201b.  foot  cube. 
Similarly  the  centre  of  gravity  and  weight  of  E  B  F  of 
density  equal  to  (120-64)  lb.  per  foot  cube.  Find  the 
common  centre  of  gravity  of  these  two  weights  as  indicated 
by  C  G  I  on  fig.  3.  From  this  point  let  fall  a  perpendicular 
and  mark  off  to  any  convenient  load  scale  a  distance  C  G' m 
equal  to  the  sum  of  the  two  weights  of  earth,  also  C  G'  7i 
parallel  to  the  angle  of  rupture  B  D,  then  a  horizontal  line 
drawn  from  7n,  cutting  C  G  N  at  0,  will  give  the  magnitude 
and  direction  of  pressure,  and  if  C  G' n  be  continued  to 
AB,  this  will  also  give  the  point  of  application. 

The  hydrostatic  pressure  is  equal  to     ^.-^  ^       acting  at 

.1  B  E  above  base.  From  this  stage  the  resolution  of  force  is 
exactly  as  was  described  for  fig.  2,  aud  the  results  are  the 
same. 

From  the  resultants  obtained  the  maximum  toe  pressure 
can  be  ascertained  by  means  of  tlie  following  formulse  : — 

2R 

Maximum  ■}>  =  average  (l 

where  R  =  resultant, 

1/  =  distance  of  R  from  toe  of  wall, 
X  ^  distance  of  R  from  centre  of  joint, 
I  =  length  of  joint. 
Fornmla  (a)  is  used  when  resultant  falls  outside,  and 
(b)  when  inside  the  centre  third  of  base  or  plane  under 
consideration.    The  walls  are  considered  stable  should  the 
maximum  toe  pressure  not  exceed  that  which  can  safely 


(a)  Maximum  ]j 


(b) 


be  sustained  by  the  material  of  which  they  are  built.  In 
this  case  10  tons  per  foot  superficial  can  be  imposed  and  is 
nowhere  exceeded,  although  the  resultant  may,  and  does, 
pass  outside  the  centre  third  of  base. 

Having  compared  the  dock  as  partially  submerged  it 
will  not  be  difficult  to  realise  to  what  pressure  the  floor  is 
subjected.  It  is,  in  fact,  a  concrete  slab  interposed  between 
the  side  walls,  receiving  also  on  the  under  side  watei' 
pressure.  In  order  to  arrive  at  the  stresses  induced  by 
these  forces  we  will  consider  the  moments  of  all  the  forces 
and  resistances  about  the  centre  line.  For  convenience  the 
floor  from  the  centre  to  the  sides  is  divided  into  sections 
marked  A,  B,  C,  D,  and  E,  the  last  being  that  portion  of 
floor  immediately  under  the  wall.  It  will  be  apparent  that 
the  effective  loading  on  the  floor  Avill  be  the  total  head  of 
water  over  the  area  under  consideration  minus  the  weight 
of  concrete  in  the  section  so  considered.  These  net  loads 
are  assumed  to  be  acting  under  the  centres  of  gravity  of 
the  subdivided  blocks,  and  produce  a  bending  moment  of 
7 67 '69  ft.  tons,  which  means  stressing  the  concrete  to 
15"94  tons  compression  on  the  under  side  and  an  equivalent 
amount  of  tension  on  the  upper  side. 

Had  this  floor  been  simply  a  beam,  it  is  quite  clear,  to 
be  stable,  it  would  have  to  be  made  of  something  different 
from  ordinary  concrete.  It  happens,  however,  there  are  the 
horizontal  forces  due  to  earth  and  water  pressure  on  side 
walls  to  be  taken  into  account.  These  forces,  after  deduct- 
ing the  resistance  offered  bj'  the  wall  to  sliding,  amount 
to  53  03  tons,  acting  at  a  point  19'67ft.  above  the  bottom, 
and  have  the  effect  of  producing  a  non-axial  stress  in  the 
floor  at  the  centre  amounting  to  15  41  tons  compression 
on  the  top  and  9' 17  tons  tension  on  the  bottom  edge,  which 
are  the  reverse  in  kind  of  those  produced  by  bending  due 
to  water  pressure  from  the  under  side. 

The  result  of  this,  taking  the  algebraic  sum,  is  to  prac- 
tically eliminate  the  tension  in  the  top  edge  and  a  reduction 
of  tlie  excessive  compression  in  the  bottom  edge  to  6'77 
tons  per  foot,  an  amount  quite  permissible  in  concrete. 
Taking  moments  about  a  line  drawn  vertically  through 
centre  of  voussoir  D,  the  bending  moment  is  524'41  ft. 
tons,  including  stresses  amounting  to  17'0'1  tons  tension 
and  compression  in  top  and  bottom  respectively.  The 
horizontal  pressure  before  referred  to  produces  a  non-axial 
stress  at  this  section  of  20'97  tons  compression  on  the  top 
and  13' 19  tons  tension  on  the  bottom  edge,  and  by  taking 
the  algebraic  sum  of  the  stresses  there  remains  3'96  tons 
compression  in  the  top  edge  and  3'82  tons  compression  in 
the  bottom.  The  same  results  are  obtained  by  graphic 
solution  of  the  forces  acting  upon  the  floor,  as  shown  iu 
red  on  fig.  2. 

Upon  examination  of  the  diagram,  the  conclusion  arrived 
at  is  that  instead  of  a  beam  the  floor  approaches  more 
nearly  an  arch,  but  the  author  would  prefer  to  define  it 
as  neither  one  nor  the  other,  but  rather  as  "  one  side  of 
a  concrete  structure  subject  to  pressures  in  vertical  and 
horizontal  directions  simultaneously,"  and  to  arrive  at  the 
section  best  suited  to  resist  the  stresses  induced  it  must 
be  by  trial  and  error.  No  doubt  the  great  thickness  of 
floor  indicated  is  very  extraordinary,  yet  absolutely  neces- 
sary if  it  is  required  to  have  tlie  dock  bottle-tight.  The 
engineer  has  the  option,  however,  of  adopting  some  means 
of  obviating  excessively  thick  floors,  as  for  instance  hj 
using  concrete  made  with  specially  heavy  aggregate,  which 
will  have  the  effect  of  reducing  the  loads  and  consequently 
the  stresses  in  the  floor.  Again,  more  work  could  be  got 
out  of  the  concrete  were  it  better  able  to  take  or  be  more 
i-eliable  under  tension.  To  this  end  reinforcement  by 
means  of  steel,  in  the  manner  of  some  one  of  the  many 
systems  now  coming  so  prominently  before  the  engineermg 
world,  could  no  doubt  with  advantage  be  adopted.  Every 
endeavour  should  be  made  to  reduce  the  thickness  of  the 
floor  as  much  as  possible,  such  saving  being  very  material 
in  this  position. 
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The  presence  of  water  on  the  site  of  the  works  and  in 
strata  not  likely  to  suffer  owing  to  flow  through  the  same 
is  of  course  a  very  different  matter  from  the  case  just  con- 
sidered, especially  if  the  quantity  is  not  great.  Under  such 
circumstances  it  might  pay  and  be  the  wisest  plan  to 
relieve  the  floor  and  walls  of  hydrostatic  pressure.  This 


to  the  system.  It  is  apparently  a  matter  for  consideration 
as  to  whether  the  annual  charges  for  pumping  extraneous 
drainage  would  be  in  excess  of  the  interest  on  the  capital 
outlay  required  to  put  in  the  extra  thickness  required  to 
make  the  floor  tight.  The  extent  to  which  the  floor  can  be 
thinned  down  under  these  circumstances  is  of  course  limited 


3  A*/ 7  jyi/JJO 


relief  is  easily  eft'ected  by  forming  a  connection  through 
the  floor  and  walls  from  outside  to  inside  by  means  of  pipes 
built  in  the  concrete  at  mtervals,  depending  upon  the 
quantity  of  water  expected,  over  the  area  under  question. 
The  water  entering  the  dock  through  these  vents  should 
be  dealt  with  by  the  drainage  pumps  ordinarily  connected 


to  the  amount  of  distribution  necessaiy  in  order  that 
excessive  local  loading  on  the  gravel  may  be  avoided  due 
to  a  ship  on  the  keel  blocks.  It  is  usual  to  consider  these 
loads  as  being  distributed  through  an  angle  of  45  deg.,  and 
as  the  maximum  weight  on  one  set  of  blocks  might  be  as 
I   much  as  200  tons  or  more,  it  follows  that  a  floor  of  sufficient 
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thickness  is  required  to  distribute  this  over  at  least  41)  ft. 
super. 

Steps  and  Slides. — Tliere  are  many  forms  of  steps  and 
slides  which  could  be  adopted,  the  object  being  to  afEord 
a  ready  and  convenient  means  of  access  in  respect  of  steps 
and  facilities  for  shooting  props  down  or  hauling  timbers 
up  in  the  case  of  slides.  These  are  shown  on  fig.  i,  steps 
being  provided  at  the  head-middle  and  entrance,  and  slides 
at  the  head  and  sides.  Details  are  also  given  on  figs. 
6  and  7. 

Culverts. — ^Suitable  culverts  have  to  be  provided  con- 
necting the  dock  with  the  jiumps  for  emptying  purposes, 
but  there  is  not  much  of  s])ecial  interest  in  them.  They 
are  usually  circular,  or,  when  large,  oblong  in  section  and 
of  sufficient  area  to  allow  of  the  dock  being  emptied  in 
from  2|  hours  to  hours  with  a  water  velocity  through 
same  of  between  3  ft.  and  4  ft.  per  second.  The  general 
arrangement  of  filling  and  emptying  culverts  and  position 
of  penstocks  controlling  them  is  as  indicated  on  the  plan, 
fig.  4.  With  regard  to  the  pumps  requisite  to  move  such 
a  large  quantity  of  water  in  so  short  a  time  the  writer 
does  not  2>ropose  to  deal.  They  are  somewhat  beyond  the 
sphere  of  the  civil  engineer,  but  those  who  are  interested 
are  referred  to  E  ngineeriny,  dated  February  26th, 
1904,  where  the  pumps  recently  laid  down  at  Chatham 
Dockyard  for  a  new  dock  are  clearly  described  and 
illustrated  by  two-page  plate  and  several  diagrams. 

Capstans,  Bollards,  and  Fairhads. — Capstans  for 
warping  ships  in  and  out  of  dock  are  provided,  together 
with  bollards  and  fairleads  at  convenient  intervals  on  the 
coping,  and  indicated  on  general  plan,  fig.  4  ;  the  power  for 
driving  capstans,  also  actuating  penstocks,  being  either 
pneumatic  or  hydraulic,  derived  from  plant  acconnnodated 
in  the  engine  house  necessary  for  the  pumps. 

Construction  and  M ((terials. — ^Before  leaving  the  dock 
proper  some  reference  might  with  advantage  be  made  to 
the  methoTd  of  construction  and  materials  used. 

A  very  connnon  course  to  adopt  is  to  excavate  over  the 
whole  area  to  a  depth  of  between  20  ft.  and  25  ft.,  the 
sides  being  sloped  as  found  to  be  necessary.  From  the 
bottom  of  this  open  cutting  trenches  are  cut  on  tlie  lines 
of  the  walls,  and  of  sufficient  width  to  allow  of  a  convenient 
section  of  wall  being  constructed.  On  fig.  8  there  is  shown 
such  a  timbered  trench,  the  wall  being  indicated  in  dotted 
line.  It  will  be  seen  now  why  the  walls  are  designed  with 
oversailing  offsets,  and  that  advantage  is  taken  of  the 
method  of  construction  to  the  fullest  extent. 

The  walls  behig  in,  the  centre  portion,  or  "  dumpling," 
is  taken  out,  not  indiscriminately,  as  that  would  probably 
lead  to  trouble,  but  first  by  driving  transverse  trenches 
from  wall  to  wall  about  30'  ft.  width  at  convenient  intervals 
throughout  the  length  of  dock. 

In  the  trenches  thus  formed,  bands  of  the  floor  are  put 
to  within  a  few  feet  of  the  finished  level,  which  act  as 
struts  between  the  walls,  and  rendering  the  complete 
removal  of  the  dumpling  a  safe  and  comparatively  easy 
operation. 

It  is  a  very  good  plan  to  execute  the  floor  in  the  form 
of  blocks,  put  in  alternately,  of  such  size  as  to  allow  of 
each  block  being  finished  up  to  the  under  side  of  facing  on 
the  same  day  as  commenced.  The  vertical  joints  being 
formed  thus— 


V 

an  adequate  "  Itey "  will  be  assured  between  the  blocks. 
If  the  floor  be  formed  as  mentioned,  the  horizontal  joints, 
which  are  a  source  of  weakness,  will  be  reduced  to  a 
minimum,  and  tlie  work  considerably  strengthened. 


In  ground  of  specially  treacherous  nature,  and  where 
possibility  of  movement  in  side  walls  is  such  as  to  render 
the  trenching  method  of  construction  for  the  floor  impera- 
tive, it  would  probably  be  cheaper  in  the  end,  and  be 
conducive  to  better  work,  to  form  after  the  open  cutting 
is  made  a  series  of  timbered  trenches  transversely,  and 
spaced  say  40  ft.  apart.  Floors  and  walls  could  be  built 
in  the  trenches  in  one  homogeneous  block,  the  intermediate 
sections  being  built  subsequently. 

A  most  important  item  to  bear  in  njind  in 
construction,  and  which  should  not  be  left  alto- 
gether in  the  hands  of  the  contractor,  is  .the  provision 
of  a  sump  or  sumps,  conveniently  placed,  to  which 
all  the  excavations  should  be  connected.  To  be 
effective  it  follows  an  adequate  system  of  drainage  must 
l)e  devised,  and  it  is  a  great  satisfaction  to  know  there  are 
means  at  hand  to  conunand  the  water  question  throughout 
the  execution  of  the  work.  The  value  of  such  a  sump  will 
be  seen  when  it  is  realised  that  by  these  means  the 
hydrostatic  pressure  can  be  kept  oft"  the  work  until  the 
concrete  has  had  sufficient  time  to  mature.  Under  no 
circumstances  should  green  concrete — i.e.,  concrete  under 
six  or,  better  still,  nine  months  old — ^be  subjected  to 
hydrostatic  pressure. 

As  to  materials  used,  tlie  bulk  is  of  course  concrete 
formed  of  Portland  cement  and  suitable  aggregate,  say 
Thames  ballast  or  shingle  and  sand.  The  floor  should  be 
in  the  proportion  of  6  parts  of  ballast,  containing  about 
30  per  cent  sand  to  1  of  cement,  and  the  walls  of  8  to  1. 

The  centre  portion  of  floor  where  keel  blocks  rest  might 
be  faced  with  granite,  and  so  might  the  altars,  altar 
courses,  steps,  slides,  and  copings.  All  other  facings  will 
probably  meet  requirements  if  faced  with  say  4  to  1 
concrete,  and  still  further  improved  by  using  granit* 
chippings  for  the  aggregate. 

Caisson. — The  entrance  to  a  dock  can  be  closed  by  means 
of  gates  or  caissons,  and  if  the  latter,  either  the  sliding  or 
ship  form.  Gates  are  preferred  by  some,  and  caissons  by 
others.  However,  as  it  is  not  within  the  scope  of  this 
paper  to  discuss  merits  of  any  one  particular  type,  a  brief 
description  will  be  given  of  a  ship  caLsson  as  illustrated 
on  fig.  9. 

The  caisson  can  be  said  to  consist  of  an  air  chamber, 
four  water  chambers,  and  an  upper  ballast  tank,  formed 
by  means  of  watertight  decks,  bulkheads,  etc. 

The  maximum  draft  allowable  is  arrived  at  by  ascer- 
taining, from  the  section  of  entrance,  the  rise  necessary  for 
clearing  the  grooves.  This  is  deducted  from  the  estimated 
lowest  water  level  over  the  sill  when  the  caisson  will  be 
moved,  and  the  difference  will  equal  the  draft,  amounting 
to  20  ft.  6  in.  in  the  case  now  before  us. 

The  watertight  deck  is  fixed  at  from  2  in.  to  3  in.  above 
the  draft  or  flotation  line.  The  outline  largely  depends 
upon  the  minimum  depth  of  Avater  at  which  it  is  required 
the  caisson  shall  float  as  compared  with  the  total  depth. 
Very  much  more  beam  is  required  in  the  case  of  a  shallow 
than  a  deep  draft,  all  other  conditions  remaining  the  same. 

Ship  caissons  have  been  made  to  follow  the  lines  of 
ships  to  a  great  extent,  and,  according  to  French  engineers, 
are  thereby  rendered  unnecessarily  complicated  in  the 
frames  and  building.  The  writer  is  inclined  to  take  that 
view,  and  in  the  type  shown  on  fig.  9  has  adopted  a  parallel- 
sided  structure  resembling  a  ship  in  only  one  particular, 
inasmuch  as  it  is  capable  of  being  floated. 

As  the  object  of  this  caisson,  or  portable  dam,  as  it  might 
very  well  be  called,  is  to  provide  means  of  allowing  the 
dock  to  be  pumped  dry,  the  maximum  loads  will  be  imposed 
when  the  condition  obtains  as  represented  by  the  pressure 
diagram  on  fig.  9.  The  water  gives  a  uniformly  increasing 
pressure  on  the  skin  plating  and  ribs,  varying  from  zero 
at  the  water  level  to  W  H  per  foot  at  the  bottom  where 
W  =  weight  of  water  per  foot  cube,  and  H  =  total  head  of 
I  water. 
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At  first  sight  it  would  appear  that  enormous  pressures 
will  be  exerted  on  the  keel  at  the  bottom,  but  this  is  not  so. 
As  a  matter  of  fact  the  keel  has  very  little  work  to  do 
compared  with  the  stems  or  continuations  of  the  keel  up 
each  end. 

The  framing  consists  of  a  series  of  horizontal  girders  of 
a  depth  equal  to  the  beam  of  the  caisson  and  a  span  equal 
to  the  width  of  the  entrance.  These  girders  are  the  decks, 
represented  on  fig.  9  by  D  1  roadway  deck,  D  2,  3,  5  skele- 
ton decks,  D  4  and  6  watertight  decks.  The  position  of 
D  4  is  situated  as  before  mentioned  about  3  in.  above  the 
draft  line,  and  D  6  is  sufficiently  below  to  give  the  necessary 
displacement  and  sufficient  air  chamber  to  cause  flotation, 
and  is  adjusted  by  trial  and  error.  The  skeleton  decks 
are  placed  as  is  found  to  be  required  to  give  an  economical 
construction. 

The  skin  plating  is  first  decided  upon  and  made  suffi- 
ciently strong  to  carry  the  loads  from  rib  to  rib,  which  are 
placed  about  18  in.  apart,  or,  if  convenient  for  that  portion 
of  the  caisson  above  D  4,  3  ft.  apart.  It  is  the  ribs  that 
communicate  the  loads  directly  to  the  decks  or  main  girders, 
and  they  are  considered  as  beams  with  ends  more  or  less 
fixed,  having  spans  equal  to  the  distance  between  the  decks, 
the  loads  being  taken  from  the  pressure  diagram  on  fig.  9. 
The  ribs  bear  upon  and  are  secured  to  stringers  on  the 
skeleton  and  watertight  decks.  These  stringers  form  the 
flanges  of  the  main  girders,  and  are  composed  of  angles, 
tees,  or  channels,  as  is  most  convenient.  The  opposite 
flanges  are  braced  together  with  suitable  lattices  and  struts, 
except  in  decks  4  and  6,  which  are  plate  girders,  the 
continuous  webs  also  forming  the  watertight  decks. 

Deck  4  has  to  be  sufficiently  strong  to  carry  the  weight 
of  water  coming  upon  it  when  the  caisson  is  down.  This, 
however,  is  easily  done  by  means  of  a  series  of  columns 
from  the  under  side  to  and  resting  on  deck  6.  The  coknnns 
so  placed  have  also  the  effect  of  counteracting  some  of  the 
upward  thrust  from  the  water  pressure  below  deck  6. 
Cross  bracing  is  introduced  transversely  in  order  to  prevent 
racking,  and  to  give  rigidity  generally. 

A  trunk  communicating  from  roadway  deck  to  air 
chamber  is  provided  to  give  access  at  all  times,  and  for 
accommodating  the  pumps  necessary  for  emptying  this 
chamber,  should  it  at  any  time  be  used  for  sinking- 
purposes.  A  water  ballast  tank  is  formed  above  water 
level,  and  the  requisite  valves  are  provided  for  emptying 
this  tank,  and  others  for  flooding  the  air  chamber  below. 
The  size  of  the  ballast  tank  is  calculated  to  be  such  as  will 
displace  the  3  in.  freeboard  above  deck  4,  including  the 
trunk  also  to  overcome  buoyancy  due  to  the  displacement 
of  framing,  etc.,  above  that  deck. 

Having  made  the  preliminary  design  as  on  the  lines 
laid  down,  the  weight  and  leverage  of  each  part  is 
calculated  in  order  to  get  the  centre  of  gravity.  Then  the 
weight  of  displaced  water  is  found  up  to  the  draft  line,  and 
its  centre  obtained ;  that  is  to  say,  the  centre  of  buoyancy. 
The  weight  of  displaced  water  will  be  found  considerably 
in  excess  of  the  weight  of  caisson  unballasted,  and  the 
difference  will  give  the  amount  of  ballast  required. 

Assuming  the  ballast  to  be  of  cast  iron,  its  volume  and 
position  known,  the  centre  of  gravity  of  the  whole  can 
readily  be  ascertained,  which,  in  order  to  comply  with  the 
conditions  of  stability,  and  ensure  safe  and  satisfactory 
working,  should  not  be  less  than  15  in.  to  18  in.  below  the 
centre  of  buoyancy. 

When  sinking— that  is,  when  the  Imllast  tank  is  being 
filled — the  centre  of  gravity  should  not  at  any  time  be 
less  than  6  in.  below  the  centre  of  buoyancy.  In  this  case 
there  is  a  distance  of  just  over  2  ft.  between  the  C.B.  and 
C.G.  when  afloat,  and  a  minimum  of         in.  when  sinking. 

The  method  of  operation  is  as  follows :  Assuming  caisson 
to  be  afloat,  she  is  brought  into  position  over  the  grooves 
and  held  there  by  means  of  blocks  and  tackle.  Water  is 
admitted  from  a  hose  into  the  upper  ballast  tank,  and 


gradually  the  vessel  sinks,  being  guided  as  necessaiy,  and 
when  right  down  some  extra  water  is  added  in  order  to 
ensure  safety.  Provision  is  sometimes  made  to  guard 
against  accidental  flotation,  due  to  leakage  from  ballast 
tank,  by  means  of  anchors  to  coping  at  the  ends,  or  else 
l)y  flooding  the  air  chamber. 

To  remove  the  caisson  the  reverse  to  the  foregoing  is 
carried  out;  that  is  to  say,  the  water  is  discharged  from 
ballast  tank  by  opening  the  sluice  valve  until  the  vessel 
rises  clear  of  the  grooves,  the  water  level  on  each  side 
having  of  course  been  adjusted. 

In  case  of  emergency,  and  it  is  required  to  sink  quickly, 
sluice  valves  are  provided  below  the  watertight  deck  com- 
municating with  the  air  chamber,  by  which  the  latter  can 
be  flooded  to  the  required  extent.  This  water  can  be 
ejected  by  means  of  pumps  fixed  for  the  purpose,  and 
worked  from  the  roadway  deck  with  suitable  portable 
gearing. 

The  caisson  can  be  placed  in  the  groove  either  way  round, 
being  so  designed  and  provided  with  the  necessary  bulk- 
heads, floodholes,  and  communication  pipes,  such  as  to 
render  it  thoroughly  reversible,  consequently  accessible  for 
repairs,  painting,  etc. 

In  concUision,  I  have  to  acknowledge  my  thanks  to  Mr. 
T.  Shirley  Hawkins,  A.M.I.C.E.,  and  Mr.  Sidney  Smith- 
colleagues  of  mine — for  their  kind  assistance  in  preparing 
diagrams  and  checking  calculations. 


AN  AUTOMATIC  BLUE-PRINTING  MACHINE. 


The  illustration  represents  an  automatic  blue-printing 
machine  or  photo  copier  for  making  copies  from  tracings 
by  electric  light.  It  is  designed  to  overcome  the  difficulty 
experienced  in  making  veiy  long  prints  such  as  are 
required  for  railway  plans  and  profiles,  designs  for  bridges, 
whips,  and  other  constructional  work.      Such  prints  are 


usually  made  in  sections  and  joined  together,  but  the 
result  is  generally  unsatisfactory,  owing  to  the  diversity 
of  tints  in  the  several  sections,  and  the  varying  shrinkage 
of  the  paper  in  drying,  which  makes  it  impossible  to 
obtain  continuity  of  the  lines. 

By  the  present  machine  prints  may  be  made  in  a 
continuous  piece  up  to  any  desired  length,  while  the 
feeding  of  the  paper  and  the  tracing,  the  traversing  of 
the  laimp  across  them,  and  the  securing  of  the  necessaiy 
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contact  between  them,  is  effected  automaitically.  The  rate 
at  which  the  work  is  passed  through  tiie  machine  is 
adjustable  through  a  wide  range  to  adapt  it  to  tracings 
of  different  density  and  to  slow  or  rapid  printing  papers, 
and  the  whole  is  driven  by  a  .small  electric  motor. 

While  primarily  designed  for  the  production  of  long 
prints,  the  machine  is  found  to  be  equally  efficient  in 
printing  short  lengths,  which  are  fed  in  one  after  another, 
so  that  while  one  is  being  printed  another  is  being  taken 
out  or  put  in.  Thus  a  boy  can  attend  to  several  machines, 
or  where  only  one  is  used  he  can  print  and  develope  at  the 
wi.me  time. 

Tlie  machine  is  being  put  on  the  market  by  Mr.  Leonard 
Shaw,  of  .39,  Victoria  Street,  London,  S.W.* 


NEW   TURBINE  STEAMER. 


The  new  turbine-driven  steamer  Manxman,  built  by  Messrs. 
Vickers,  Sons,  and  Maxim  Limited,  at  Barrow-in-Furness,  for. 
the  Midland  Railway  Company,  completed  a  series  of  official  trials 
under  the  direction  of  the  owners'  tGchnical  representatives,  and 
the  performance  establishes  a  record  for  tnrbiue-cWven  merchant 
vessels.  Hitherto  the  steam  pressure  adopted  in  all  turbine 
vessels  has  been  1501b.,  but  in  this  vessel  it  was  decided  to 
generate  steam  at  2001b.  and  to  proportion  the  Parsons  turbines 
with  which  the  vessel  is  fitted  accordingly.  The  careful  measure- 
ment of  the  water  consumption,  and,  therefore,  of  the  amount  of 
steam  used,  shows  that  the  increased  steam  pressure  gives 
higher  economy.  In  respect  also  of  speed  the  vessel  ranks  first, 
the  m.ean  ?peed  attained  with  the  full  power  being  23-004  knots, 
while  on  a  continuous  six  hours'  run  in  the  estuary  of  the  Clyde 
an  average  of  22^  knots  was  easily  maintained.  At  this  speed 
the  revolutions  of  the  centre  shaft,  which  is  driven  by  a  high- 
pressure  turbine,  were  530,  while  the  side  shafts,  which  are 
operated  by  (low-pressure  turbines,  made  610  revolutions  per 
minute.  The  vacuum  was  as  high  as  29  in.  A  highly  satisfactory 
test  was  also  made  as  the  time  taken  to  bring  the  ship  to  a  dead 
stop  when  running  at  full  speed.  The  Midland  Company  have 
built  three  other  steamers,  two  with  reciprocating  engines  and 
one  with  turbine  machinery.  This  latter  attained  a  speed  of 
22'27  knots,  while  the  best  i-ecorded  for  tlie  reciprocating 
engined  ships  was  21'9  knots.  In  the  course  of  the  trials  several 
nins  were  made  over  the  measured  mile  at  various  speeds,  and 
in  all  cases  the  results  were  eminently  satisfactory.  A  ma.rimum 
speed  of  over  23  knots  was  reached  on  three  different  tests  during 
the  course  of  the  two  days'  trials.  The  Manxman  is  for  a 
passenger  service  to  the  Isle  of  Man,  although  she  may  also  be 
used  on  the  Belfast  route.  With  a  leng-th  on  the  water  line  of 
330  ft.,  the  Manxman  measures  2,173  tons  gross,  and  will  carry 
1,500  passengers  in  all,  besides  cargo  and  live  stock.  In  her 
th'^  Midland  Eailway  Company  have  very  materially  extended 
the  principle  of  single  sleeping  berths,  which  have  proved  so 
popular  in  railway  carriageg. 


The  Sapphire,  cruiser,  will  shortly  be  handed  over  to  the 
Admiralty  by  Palmer's  Shipbuilding  and  Iron  Company.  She 
is  practically  completed,  and  is  in  dock  receiving  the  finishing 
touches. 

The  launch  of  the  Black  Prince,  building  at  the  Tliaraes 
I  Ironworks,  has  been  postponed  from  October  10th  to  November 
Sth  01-  9th.  No  reason  is  assigned  for  this,  but  the  delay  is 
prcbably  due  to  the  alterations  that  are  being  made  in  the 
■ammunition  supply  arrangements  in  this  and  her  sister  ship  the 
Duke  of  Edinburgh. 

The  Derwont  and  Eden,  which  belong  to  tlie  new  "  River  " 
(lass  of  destroyi  rs,  whos  j  specialty  is  greater  stability  with 
reduced  speed,  have  arrived  at  Portsn:outh.  The  Derwent 
arrived  from  the  works  of  Hawthorn,  Leslie,  and  Co.,  and  the 
Eden,  which  is  fitted  with  turbine  engines,  from  Parsons'  Tur- 
bine Works.  Thoy  are  to  be  prepared  for  a  series  of  compara- 
tive trials. 

A  REMARKABtiE  coaling  feat  was  accomplished  on  August 
30th  the   Grafton,   flagship   of    th-j   Pacific   Station,  at 

EsqTiifiialt.    Her  crew,  using-   shallow   baskets  only,  put  on 


beard  600  tons  of  ooal  at  an  average  of  nearly  195  tons  an 
hour.  Two  years  ago  the  ship's  best  perforinant-e  was  80  tons 
an  hour.  She  is  now  believed  to  have  established  a  world's 
record  for  a  vessel  of  her  size  coaling  in  similar  conditions. 

The  drawings  for  a  new  armoured  cruiser,  for  which  pro- 
vision was  made  in  the  shipbuilding  vote  for  the  current  year, 
has  been  received  at  Pembroke  Dockyard.  The  ship  will  be 
niodelled  on  the  same  general  lines  as  the  vessels  of  the  Duke 
of  Edinburgh  class,  but  will  be  of  lighter  build  and  protected 
with  tliinuer  armour,  although  designed  to  carry  a  heavier 
armament.  The  cruiser  will  be  490  ft.  long,  and  her  arma- 
ment will  include  eight  9  2  in.  breech-loading  guns,  as  against 
six  guns  of  that  calibre  to  be  carried  on  the  Duke  of  Edinburgh. 

Connecticut. — -The  battleship  Connecticut  was  launched 
from  the  Brooklyn  Naval  Yard  on  September  29th.  The 
Connecticut,  which  was  laid  down  in  April  of  1903,  is  an 
armoured  battleship  of  17,700  tons  maximum  displacement, 
and  a  designed  speed  of  18  knots.  Her  armament  will  comprise 
four  12  in.  guns  in  pairs  and  eight  Sin.  gnns  in  pairs  in 
turrets  at  corner  of  .super-structure,  and  twelve  7  in.  guns  in 
main-deck  central  battery.  She  will  further  carry  42  other 
guns  of  different  calibres.  The  Connecticut  is  remarkable  for 
being  one  of  the  new  type  of  United  States  battleships  in  which 
i  8  in.  guns  have  been  substituted  for  6  in.  guns  in  secondary 
armament. 

A  ,  NUMBER  of  engineering  firms  throughout  the  country 
have  been  invited  by  the  Admiralty  to  send  in  tenders  for  the 
construction  of  machinery  for  the  three  armoured  cruisers  to 
be  built  at  the  dockyards  under  this  year's  naval  programme. 
The  vessels — which  will  be  built  at  Devonport,  Chatham,  and 
Portsmouth — are  to  be  known  as  the  Minotaur  class.  In  their 
design  they  mark  an  important  advance  on  the  Duke  of  Edin- 
burgh type,  the  first  designed  for  the  navy  by  Mr.  Watts  as 
Director  of  Naval  Construction.  They  will  be  10  ft.  longer, 
490  ft.  in  all,  approaching  again  the  500  ft.  attained  in  the 
Powerful  and  Drake  classes.  This  is  the  maximum  reached 
by  warships,  as  length  is  regarded  always  as  a  necessary  evil, 
so  that  whene\-er  the  500  ft.  is  approached  an  effort  is  put 
forth  to  revert  to  shorter  vess;els,  because  they  can  be  more 
easily  manoeuvred  in  harbouri  or  channels  of  restricted  area. 
The  greater  length,  too,  adds  to  the  size  of  the  target.  But, 
apart  altogether  from  the  injunction  laid  upon  the  naval 
architect  to  carry  increasing  loads  on  lessening  draught,  neces- 
fitating,  as  it  does,  increased  length  of  beam,  there  is  the  fact 
that  length  is  a  factor  conducive  to'  speed.  For  these  reasons 
our  warships,  like  our  high-speed  merchant  vessels,  have  been 
steadily  increasing  in  length.  The  new  ships  differ  in  the 
strength  of  their  armament.  They  will  carry  eight  9-2  in. 
gTins  instead  of  six,  as  in  the  Duke  of  Edinburgh  class;  a  cor- 
rc-f ponding  i-eduction  being  made  in  the  secondary  battery. 
All  of  the  boikr^,  too,  will  Ido  of  the  water-tiibe  type,  reverting 
to  Admiralty  practice,  and  conforming  with  the  later  view  of 
the  Boiler  Committee.  The  engines  will  be  of  the  four-cylinder, 
triple-expaniion  type,  and  a  speed  of  22 J  knots  is  anticipated. 

The  U.S.  Cruiser  Milwaukee. — This  twin-screw  protected 
cruiser  was  launched  on  September  10th  from  the  yards  of  the 
Union  Iron  Works,  San  Francisco,  and  is  a  sister  vessel  to  the 
St.  Louis.  The  dimensions  are  as  follow :  Length  on  normal 
load  water-line,  424  ft. ;  breadth  extreme,  66  ft. ;  mean  draught, 
22  ft.  6  in. ;  displacement  about  9,700  tons,  speed  22  knots,  bunker 
capacity  1,500  tons.  The  Milwaukee  will  have  a  protective  deck 
of  nickel  steel  the  entire  length  of  the  .ship,  IrV  in.  thick  on  flat, 
and  2J  in.  on  slopes.  The  nickel-steel  plates  ai-e  laid  on  \  in. 
steel  plating,  giving  the  deck  a  total  thickness  of  2  and  3  in. 
The  main  side  armour  belt  is  7  ft.  6  in.  wide  and  4  in.  thick,  and 
is  placed  abreast  of  boilers  and  engines  for  a  distance  of  about 
196  ft.  The  Milwaukee  will  have  twin  engines  of  the  vertical, 
inverted-cylinder,  direct-acting,  triple-expansion  type,  each  with 
a  high-pressure  cylinder  36  in.,  an  intermediate-pressure 
cylinder  59  in.,  and  two  low-pressure  cylinders  69  in.  in  diameter; 
the  stroke  of  all  pistons  being  45  in.  Tlie  order  of  the  cylinders, 
beginning  forward  is:  Forward  low  pressure,  high  pressure, 
intermediate  pressure,  and  after  low  pressure.  The  framing  of 
the  engines  consists  of  forged-steel  columns  trussed  by  forged- 
steel  stays;  the  bed  plates  are  of  cast  steel.  The  indicated  hora? 
power  of  both  engines  will  be  21,000  when  making  about  133 
revolutions  per  minute,  and  with  steam  pressure  of  250  1b.  at 
the  throttle.  The  designed  speed  on  trial  is  22  knots.  There 
will  be  sixteen  boilers  of  the  water-tub©  type,  placed  in  four 
water-tight  compartments  forward  of  the  engine  rooms;  the 
forced  draug-ht  system  will  consist  of  blowers  discharsing  into 
closed  ashpits,  there  being  one  blower  for  each  boiler.  Tliere  will 
be  a  complete  electric  plant  on  board,  consisting  of  two  150  k.w, 
and  three  50  k.w.  generators,  direct  connected  to  compound 
engines,  usin?  steam  at  1501b.  Over  78  electric  motors  will  be 
installed,  of  from  1  to  30  H.P. ;  they  will  be  used  to  operate 
boat  cranes,  deck  winches,  blowers  for  ventilation,  ammunition 
hoists,  etc.  _  The  Milwaukee  will  have  a  complement  of  645 
officers  and  men. 
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THE    NEW    GRAVING    DOCK,    HEBBURN-  ' 
ON-TYNE.  j 

At  the  north-east  comer  of  the  yard  of  Messrs.  Kobert  j 
Stephenson  and  Company  Limited  at  Hebburn  is  situated 
the  largest  and  most  up-to-date  graving  dock  on  the  east 
coast  of  England  and  Scotland.  This  large  dock,  which 
lias  taken  over  four  years  to  construct,  is  mad©  of  concrete. 
Its  dimensions  are  700' ft.  long  on  the  floor  from  tlie  inside 
of  caisson,  90  ft.  wide  at  bottom,  and  111ft.  wide  at 
coping.  The  entrance  is  closed  by  a  large  steel  sliding 
caisson  made  by  the  owners.  The  caisson  has  keels  of 
greenheart,  sliding  on  polished  granite  faces,  and  is  pulled 
backwards  and  forward  by  a  powerful  hydraulic  engine 
supiilied  by  Messrs.  Sir  W.  G.  Armstrong,  Whitworth,  and 
Company  Limited.  The  dock  itself  has  been  constructed 
by  Messrs.  Robert  McAlpine  and  Sons,  of  Glasgow-.  At  the 
entrance  to  the  dock  and  at  the  liead  are  placed  two  10-ton 
and  one  5-ton  hydraulic  capstans  to  facilitate  the  warping 
of  ships  in  and  out  of  dock.  The  keel  blocks,  as  in 
Admira.lty  practice,  are  of  English  oak,  with  a  view  to  the 
docking  of  lai-ge  Government  ships. 

The  entrance,  which  is  90  ft.  wide,  has  28  ft.  fi  in.  of 


a  40  in.  circulating  pump,  a  pair  of  Weir's  patent  feed 
jiumps,  and  a  feed-water  heater  and  oil  separator.  Li  the 
po'wer  house  there  are  two  sets  of  triple-expansion  engines 
by  Messrs.  Richardsons,  Westgarth,  and  Company  Limited, 
Middlesbrough,  driving  two  large  dynamos  supplied  by 
the  Westinghouse  Companj',  each  develoijing  abo\it 
650  H.P.  at  250  volts.  Room  luis  also  been  left  for 
extension  of  the  power  plant.  Spanning  the  pump  and 
)>o\ver  house  is  a  10-ton  crane,  Avith  a  span  of  60  ft. 

The  fitting  shop  adjoining  the  power  house  is  being 
iiltted  up  with  larg^e  laithes,  planing  and  drilling  machines, 
etc.,  all  electrically  driven,  to  undertake  repairs  to  any 
ship  requiring  such.  Room  has  been  left  round  the  dock 
to  run  a  large  travelling  crane  witli  a.  span  sufficient  to 
plumb  the  dock  centre. 

The  pump,  power  and  boiler  house  and  litting  shops  arc 
of  large  size,  and  are  built  of  wi'oug'ht-steel  joints,  oolunms, 
and  girders,  covered  with  corrugated  steel,  supplied  l)y 
Messrs.  John  Abljot  and  Company  Limited,  Gateshead. 
Larcje  windows  are  arranged  in  roofs  and  sides  to  let  in 
as  much  light  as  possible.  The  base  of  the  buildings  for 
5  ft.  up  is  composed  of  brickwork. 

The  shipbuilding  yard  covers  about  iO  acres,  and  has 
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water  on  the  sill  at  ordinary  spring  tides.  To  the  west 
of  the  entrance  is  the  pump  power  house,  fitting  shops,  and 
boiler  house.  The  boiler  house  contains  four  large  single- 
ended  marine  type  boilers,  working  at  200  lb.  pressure, 
and  the  coal  is  deposited  at  the  boilers  with  the  minimum 
of  handling.  The  main  pumps  which  work  the  dock  aro 
of  the  centrifugal  type,  worked  by  compound  engines.  The 
discs  of  pumps  are  6  ft.  in  diameter  and  water  branches 
45  in.  The  punips  and  engines  are  in  duplicate,  and 
togetlier  can  discharge  61,500  tons  of  water  in  three  hours. 
In  addition  to  the  main  pumps  there  is  a  10  in.  centrifugal 
drainage  pump  and  a  6  in.  Pulsonieter.  The  pumping 
installation  was  supplied  by  Messrs.  Tangyes  Limited,  of 
Birmingham.  In  the  pump  house,  to  deal  with  the  large 
amount  of  hydraulic  machinery  about  the  dockyard  and 
boiler  shop,  two  very  large  hydraulic  accumulators  are 
fitted  wdtli  plungers  15  in.  diaimeter,  also  two  sets  of 
jioweitful  pumping  engines.  These  develope  a  ijressure  in 
the  mains  of  1,500  lb.  per  square  inch. 

In  connection  with  the  pump  and  power  installation 
there  is  a  large  marine  condenser  with  5,000  square  feet 
of  cooling  surface,  one  set  of  Edward's  patent  air  pumps. 


I  been  laid  out  in  the  most  modern  fashion  to  deal  with 
I  vessels  of  the  largest  size.  The  river  frontage  is  about 
1,375  ft.,  and  has  numerous  fittings,  out  jetties,  dolphins, 
and  quays.  The  four  eastern  berths  are  suitable  for  vessels 
700  ft.  long,  and  the  four  western  berths  range  from  500  ft. 
to  350  ft. 

A  large  gantry  is  placed  between  the  two  berths  next 
the  dock.  This  gantr}',  which  is  about  950  ft.  long  and  has 
a  height  of  90  ft.  at  the  river  end,  is  composed  of  massive 
steel  columns  and  trusses,  and  carries  a  line  of  rails  on 
top.  Running  on  the  rails  and  spanning  tlie  two  bertlis 
is  a  powerful  electric  crane  of  American  design  and  make, 
having  a  span  of  178  ft.,  and  capable  of  lifting  three  tons 
at  the  extreme  end  and  10  tons  50  ft.  out,  depositing  it 
anywhere  within  the  length  of  the  gantry  and  its  own  span. 

At  the  head  of  the  dock  is  placed  a  new  platers'  slied, 
;  covering  an  area  of  285  ft.  by  240  ft.  In  this  shed  is 
placed  shipbuilding  niachineiy  of  the  most  modern  type, 
including  30  ft.  bending  rolls,  30  ft.  flanging  machine,  30  ft. 
planing  machines,  three  hydraulic  manhole,  punclies, 
scarphing  machines,  hydraulic  channel  cutters,  double-beam 
benders,   cold   saw,    hydraulic    joggling    and  cressing 
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macliine,  punching  machines  capable  of  punching  a  2  in. 
hole  through  a  2  in.  steel  plate,  and  shearing  machines 
capable  of  shearing  off  this  thickness,  double-frame 
furnace  and  bending  blocks,  j^late  furnace,  scrive  l)oard, 
etc.  All  the  large  machines  are  served  with  .3-ton  and 
•i-ton  h3'draulic  cranes,  with  large  spans.  In  this  shed,  as 
tliroughout  the  yard,  the  machinery  is  worked  either  elec- 
trically or  hydra ulically,  nearly  all  the  machinery  having 
separate  motors. 

To  the  south  of  this  shed,  and  served  by  three  lines 
of  rails  connected  with  the  North-Eastern  Railway,  is  the 
stacking  ground  for  plates  and  angles.  This  is  about 
700  ft.  by  320  ft.,  and  is  commanded  throughout  nearly  all 
its  area  by  a  large  electrically-driven  stacking  crane, 
running  on  two  pairs  of  rails,  separate  from  the  rails  for 
traffic.  This  crane  has  a  span  of  jib  of  285  ft.,  and  can  lift 
a  load  of  five  tons  at  its  extreme  end  and  deposit  it  where 
required,  or  lift  it  on  to  the  platers'  barrows  at  the  top 
of  the  shed. 

On  the  main  road  to  Jarrow  are  the  new  offices.  These 
comprise  a  handsome  building  of  pressed  bricks,  and 
contain  dining  room  for  officials,  directors'  rooms,  waiting- 


buildings,  and  offices  are  fitted  throughout  witli  electric 
light. 

Marine  Boiler  Shop. — The  boiler  shop  is  constructed  in 
two  baj's,  each  175  ft.  long  by  45  ft.  wide,  situated  at  the 
west  side  of  the  yard,  and  within  easy  access  of  tlie  river 
and  sheerlegs.  At  the  north  end  of  tlie  .shop  a  large 
plate  furnace  is  built,  cajjable  of  taking  in  plates  up  to 
12  ft.  in  width,  and  in  close  proximity  to  this  there  is 
also  a  furnace  for  annealing  the  boiler  furnaces  and  flues 
of  each  furnace  leading  to  one  brick  chimney. 

The  machinery  inside  the  shop  is  constructed  for  dealing 
with  the  heaviest  class  of  boilers,  and  consists  of  one 
powerful  hydraulic  press  for  boiler-end  plates,  furnace 
mouths,  etc.,  one  large  hydraulic  rivetter  for  closing  up 
shell  ends,  etc.,  large  plate-edge  planing  machines,  punching 
and  shearing  machines,  drilling,  tapping,  screwing,  and 
hole-cutting  machines  which  are  arranged  in  .small  groups, 
and  driven  by  motors.  Each  bay  is  fitted  with  overhead 
cranes  capable  of  dealing  with  the  heaviest  boilers  that 
are  being  built  in  Admiralty  and  mercantile  practice,  and 
which  have  been  constructed  in  this  shop  for  working 
pressures  u])  to  210  lb.  jier  s<piare  inch. 
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rooms,  handsome  entrance  hall,  general  office  76  ft.  by  47ft., 
telephone  rooms,  officials'  rooms,  typewriting  room,  plan 
safes,  cloak  rooms  and  lavatories,  board  room,  general 
drawing  office  58  ft.  liy  47  ft.,  designing  office,  caretaker's 
house,  etc. 

Lines  of  rails  are  carried  throughout  the  yard,  and  one 
of  these  runs  down  to  the  river  side  on  the  west  side  of 
tlie  yard,  where  a  pair  of  massive  sheerlegs  are  situated, 
callable  of  lifting  weights  up  to  100  tons. 

In  the  older  part  of  the  yard  are  large  saw  mills,  riggei''s 
loft,  large  joiners'  shop,  with  polishing  shop  and  model 
makers'  shop,  large  moulding  loft,  and  timber  and  pattern 
store. 

In  brick  buildings  are  situated  a  large  blacksmith's  shop, 
with  steam  hammers,  finishing  shop  and  fitting  shop,  paint 
shop,  and  general  store.  Another  large  platers'  shed  is 
situated  in  the  old  yard,  having  punching  and  shearing 
machines,  bending  rails,  mast  rolls,  multiple  punching 
machine,  plate  furnaces,  frame  furnaces,  scrive  boards,  etc. 
-All  the  machineiy  being  electrically  driven,  electric  winches 
are  also  fitted  at  the  bow  of  each  shiji.    All  the  yard,  yard 


The  boiler  shop  is  now  full  of  work,  and  has  orders  which 
will  keep  it  fully  employed  till  the  end  of  the  year.  The 
firm  has  also  during  the  last  few  days  booked  a  large 
steamer  for  London  owners. 


Thk  Holland-Aiiiericaii  Line  are  to  eqviip  six  of  their  largest 
vessels  with  Marconi's  wireless  telegrapliy. 

In  the  coniing-  annual  report  of  Admiral  Manuey,  Chief  of 
the  American  Bureau  of  l-]quipment,  it  is  exjiected,  says  the 
!    Arm;/  and  Nari/  Journal    of  New   York,  that  a  demand  of 
i    1^60,000  will  he  idreahadowed   for    wireless  telegraplij'  work, 
which  is  considered  a  reasonable  ref[uirement,  in  view  of  the 
■  necessity  of  equipping  shvps  and  shore  stations  with  wireless 
appaiatus.      Coalino-    stations    are  also  expected  to  occupy  a 
1    prominent  place  in  the  report,  more  particularly  in  connection 
with  woi-k  proposed  to  be  done  with  those  at  home. 
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■-  Barrow-in-Furness. — So  far  as  the  manufacture  of  iron 
and  steel  is  concerned,  no  improvement  of  any  importance  can 
be  reported  in  tlie  Furness  district.  Recently  there  have  been 
experiments  with  the  electric  ore  finder  in  this  district,  and,  if 
we  may  believe  the  non-technical  press,  large  deposits  of 
hematite  ore  have  been  located.  As  our  engineering  readers 
know,  the  statements  of  the  average  reporter  are  scarcely  to  be 
relied  upon,  and  until  further  improvements  are  made  in  this 
apparatus  we  are  inclined  to  think  the  best  method  is  the  old- 
fashioned  one  of  sinking  a  bore  hole.  Turning  to  ship- 
building and  engineering,  there  is  a  fair  amount  of  work  in  hand 
and  proceeding.  H.M.S.  Dominion  is  now  uearing  completion, 
and  will  make  a  notable  addition  to  our  already  very  fine  navy. 
Tlie  turbine  steamer  Manxman  is  finished,  and  has  completed 
some  very  satisfactory  running.  She  will  do  credit  to  the  fleet 
of  the  Midland  Railway  Company.  On  Tuesday,  September 
14th,  Mrs.  Burls,  wife  of  Mr.  Edward  Grant  Burls,  C.S.I., 
Director-General  of  Stores,  India  Office,  performed  the  ceremony 
of  christening  a  new  troopship  for  Indian  service,  built  to  the 
designs  of  the  British  Admiralty,  or,  rather.  Sir  E.  J.  Reid. 
The  launch  was  followed  by  the  usual  complimentary  speeches, 
but  one  remark  passed  by  Mr.  Hay,  of  Vickers  Company,  will 
be  of  some  interest.  He  said  the  object  of  his  company  was 
fi'-st  to  build  ships  which  would  be  a  credit  to  them;  secondly, 
that  they  should  give  satisfaction  to  their  owners;  and  thirdly, 
that  thev  should  make  as  much  money  as  they  could  out  of 
tliem.  We  subjoin  a  few  particulars  of  R.I. M.S.  Dufferin,  as 
this  boat  was  named:  Length  over  all,  453  ft.;  extreme  width, 
52  ft.  6  in.  Build — spar-deck  type,  with  straight  stem  and 
elliptical  stern.  A  double  bottom  is  incorporated  in  the  ship 
capable  of  carrying  800  tons  of  fresh  water.  Below  main  deck 
the  vessel  is  sub-divided  into  a  large  number  of  water-tight 
compartments,  the  doors  of  whicli  are  operated  on  the  Stone- 
Lloyd  system,  which  enables  the  captain  to  close  every  door 
in  the  ship  with'n  a  few  seconds  from  his  bridge  in  the  event  of 
a  collision  or  other  mishap.  The  vessel  is  of  steel  to  Lloyd's 
highest  class.  All  woodwork  is  of  teak,  in  order  to  better  with- 
stand the  tropical  climates  slie  will  ply  in.  The  boat  has 
accommodation  for  100  first-class  and  second-class  passengers, 
1.100  European  troops,  ar.d,  with  the  crew,  soldiers'  wives,  and 
children,  she  is  capable  of  carrying  a  complement  of  1.520 
persons.  In  fact,  she  will  be  the  largest  trooBshin  afloat.  The 
usual  lavatories,  bathrooms,  etc.,  are  fitted.  Ventilation  is  very 
well  provided  for,  and  numerous  small  fans  electrically  driven 
are  dispersed  about  the  different  decks.  Electric  and  steam 
heating  are  fitted.  There  is  also  electric  lighting  fitted  through- 
out the  ship  in  addition  to  the  resrulation  oil  and  candle  lamps. 
On  the  bridee  ha='  been  placed  a  24  in.  Admiraltv  pattern  search- 
light projector.  The  armament  consists  of  eight  4'7  in.  quick- 
firine  guns  and  eight  3-pounder  cfuick-firing  guns,  and  she  can 
fluickly  be  converted  into  an  armed  cruiser,  and  an  enemy  will 
find  her  a  tough  customer.  The  contract  speed  is  ISV  knots; 
engines,  triple-expansion;  low-pressure  cylinder,  75  in.  diameter; 
intermediate  cylinder.  47  in.  in  diameter;  hich-pressure 
cylinder,  30 in.  in  diameter;  twin  screw,  115  revolutions  per 
minute.  The  eno-ines  are  supplied  by  four  double-ended  multi- 
tubular boilers  worked  on  Howdcn's  system  of  forced  draught. 
Each  boiler  has  six  Morrison  suspension  furnaces  fitted.  The 
working  pressure  is  1801b.  per  square  inch,  and  is  to  Lloyd's 
requirements.  There  is  a  separate  boiler  for  the  auxiliary 
engines,  which  are  for  various  purposes — i.e.,  electric  lighting, 
refriq-erating.  steering,  etc.  Brown's  hydraulic  engines  are 
fitted  for  operating  gear  on  deck. 

Belfast- — During  the  past  month  there  have  been  further 
large  discharges  of  workmen  from  the  yard  of  Messrs.  Harland 
and  Wolff,  and  the  outlook  for  the  winter  months  is  not  at  all 
promising.  Tlie  firm  have  recently  finished  off  several  large 
passenger  steamers,  and,  as  these  had  all  to  be  completed 
within  a  specified  time,  it  necessitated  the  employment  of  a 
large  number  of  extra  hands,  so  that  now  this  rush  is  finished 
pay-offs  of  joiners,  painters,  upholsterers,  and  kindred  trades 
was  tn  ho  expected,  being  simply  a  matter  of  the  exigencies  of 
trade.  But  what  is  causing  some  concern  is  that  among  the 
ironworkers  this  wave  of  depression  is  also  being  felt.  Althoug-h 
there  are  five  large  vessels  on  the  stocks  now,  three  of  them 
having  an  aggregate  of  62,000  tons,  which  constitutes  a  record 
in  the  history  of  Belfast  shipbuilding,  work  on  them  is  not 
being  pushed  forward  with  the  energy  usually  characteristic 
of  this  firm,  and  on  one  at  least,  a  boat  750  ft.  long  for  the 
White  Star  Line,  has  come  to  a  standstill  altogether.  Various 
rumours  are  current  to  account  for  this  condition  of  things,  the 
one  most  generally  credited  being  that  the  firm  of  Harland  and 
Wolff  Limited  is  about  to  be  reconstructed  under  the  style  of 


Pirrie,  Ismay,  and  Company  Limited.  Under  t^e  managing 
directorship  of  the  Right  Hon.  W.  J.  Pirrie,  the  firm  have 
recently  been  adding  largely  to  their  plant,  having  laid  down 
an  electric  power  and  light  station  at  a  cost  of  above  J250,000, 
and  are  at  present  erecting  in  their  south  yard  a  large  cantilever 
gantry  costing  about  ^870,000.  With  the  disappearance  of  the 
old  Wolff,  Harland,  and  Wilson  interests,  which  are  now  all 
sleeping,  it  would  probably  mean  a  closer  association  of  the 
business  of  the  firm  with  the  International  Steamship  Company, 
of  which  Mr.  Ismay,  of  the  White  Star  Line,  is  chairman.  The 
steamers  launched  include  the  Potero,  built  to  the  order  of 
the  Royal  Mail  Steam  Packet  Company,  of  London.  This 
vessel  is  388  ft.  6  in.  long  by  48  ft.  beam,  and  has  a  dead- 
weight capacity  of  about  6,000  tons.  Special  provision  has  been 
made  to  meet  the  requirements  of  the  owners  for  their  River 
Plate  trade,  and  the  refrigerating  machinery  is  of  the  most 
efficient  nature.  Triple-expansion  engines  supplied  with  steam 
from  three  midtitubular  boilers  working  under  natural  draught 
are  being  constructed  by  the  builders,  and  both  vessel  and 
machinery  are  being  built  to  comply  with  Lloyd's  and  Board 
of  Trade  surveys  for  the  highest  class.  Messrs.  Harland  and 
Wolff  Limited  also  latinched  a  twin-screw  steamer  for  Messrs. 
Shaw,  Savill,  and  Albion  Company  Limited.  Tlie  Mamari  is 
455  ft.  long  by  56  ft.  beam,  with  a  gross  tonnage  of  about  7,000. 
The  new  vessel,  in  addition  to  cargo,  will  be  fitted  to  carry  a 
number  of  passengers.  The  machinery  consists  of  two  sets  of 
quadruple-expansion  engines,  also  being  constructed  by  Harland 
and  Wolff.  The  owners  were  represented  at  the  launch  by 
their  marine  superintendent.  Captain  J.  McKirdy,  and  Admiral 
the  Hon.  Sir  Edmond  R.  Freemantle.  G.C.B.,  and  Lady 
Freemantle  wore  also  present.  On  the  13th  of  September  there 
was  launched  from  the  south  yard  of  Messrs.  Workman,  Clark, 
and  Company  Limited  the  last  of  the  three  vessels  being  built 
by  them  for  the  Tropical  Fruit  Steamship  Company  Limited, 
of  Glasgow.  This  vessel,  which  is  called  the  Esparta,  is 
similar  to  her  sister  ships,  San  Jose  and  Limon,  being  343  ft.  by 
44  ft.  33  in.  by  31ft.  3  in.,  and  is  specially  designed  for  the 
transportation  of  bananas  and  other  tropical  fruit.  Messrs. 
Workman,  Clark,  and  Company  Limited  also  launched  from 
their  north  yard  the  Star  of  Scotland,  a  screw  steamer  built  to 
the  order  of  Messrs.  .1.  P.  Corrv  and  Company,  of  Belfast 
and  London.  The  new  steamer  has  a  tonnage  of  about  6,000 
tons,  and  will  be  engaged  in  the  trade  between  London,  thq. 
Australian  colonies,  and  New  Zealand.  Tlie  new  Bibby  liner 
Worcestershire  left  Belfast  the  middle  of  the  month  on  her 
trial  trip,  and  then  sailed  for  Liverpool,  having  on  board  the 
Right  Hon.  W.  J.  Pirrie,  Mr.  Arthur  Bibby,  Mr.  Bibby,  jun., 
and  party.  It  is  of  interest  to  recall  the  fact  that  it  was  to  the 
order  of  the  late  Mr.  .Tames  Bibby  that  the  first  three  ships — 
No.  1,  No.  2,  and  No.  3— of  the  late  Sir  Edward  Harland  (then 
Mr.  Harhnid)  were  built.  The  new  liner  is  452  ft.  lonor,  54  ft. 
broad,  and  .34  ft.  6  in.  deep,  with  a  gross  tonnage  of  about 
8,000  tons.  The  vessel  is  arranged  with  Mr.  Arthur  Bibbr's 
patent  "Tandem"  staterooms,  which  have  been  introduced 
so  largely  into  tliis  line,  and  others,  and  which  have  been 
found  so  advantageous  and  comfortable,  as  it  does  away  with 
the  old  inner  staterooms,  every  stateroom  in  the  ship  having  a 
port,  thus  giving  natural  light  and  ventilation.  Tlie  Dunluce 
Castle,  a  vessel  475  ft.  by  56  ft.  6  in.  by  35  ft.  9  in.,  and  of 
8.114  tons  gross  registered  tonnage,  built  by  Harland  and 
Wolff  to  the  order  of  the  Union  Castle  Mail  Steamship  Com- 
pany for  their  intermediate  service  to  South  Africa,  also  left 
the  harbour  for  Southampton.  Accommodation  has  been  pro- 
vided for  about  200  first-class  passengers  and  300  third-class 
passengers,  and  it  is  also  designed  to  carry  a  large  number^  of 
troops  or  cargo.  The  engines  are  of  the  quadruple-expansion 
type,  driving  twin  screws.  Messrs.  Workman,  Clark,  and 
Company  Limited  have,  it  is  reported,  received  an  order  from 
Messrs.  Elders  and  Fyffes  Limited  for  two  new  steamers  for 
the  carriage  of  fruit.  These  vessels  will  have  a  measurement 
of  4.500  tons.  The  same  firm  have  also  secured  an  order  tn 
build  a  ship  for  the  Elder  and  Dempster  Line. 

Dnnr'ee — ^There  have  been  no  launches  this  p-ist  month,  but 
the  Dundee  Shipbuilding  Company  dispatched  the  material 
for  three  large  barges  which  they  have  constructed  for  a  River 
Plate  firm,  and  repair  work  has  been  fairly  good.  TSvo  new 
contracts  have  been  secured,  one  by  the  Caledon  Shipbuilding 
Company  for  a  steamer  of  a  fair  tonnao-e  for  a  London  firm, 
the  other  by  the  Dundee  Shipbuilding  Companv  for  an  up-to- 
date  salvage  steamer  for  Siianish  owners,  while  negotiations 
between  Messrs.  Gourlnv  Brothers  and  Compnny  and  the  owners 
of  the  Den  Line  are  all  but  completed  for  the  construction  of 
a  large  cargo  steamer  similar  to  the  one  now  building  bv 
Messrs.  Gnurlay  for  that  firm,  they,  tho  Den  Line,  ha\nng  sold 
the  steamer  at  present  being  built  in  Greenock  for  them,  and 
it  is  to  be  hoped  that  this  contract  may  be  secured,  as  it. 
along  with  the'other  orders,  means  steadv  employment  for  the 
winter  to  a  large  number  of  workmen.  The  Khargpur.  the  new 
train  ferrv  boat  for  the  Hooghly.  ran  a  very  successful  trial 
on  the  25th,  and  now  lies  at  the  Caledon  yard  getting  the 
finishing  touches  previous  to  her  departure  for  Calcutta,  where 
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she  will  be  handed  over  to  her  owners,  the  Nagpur  Railway 
Company.  The  Hnrboiir  Trust  have  bad  before  them  this  week 
a  proposal  by  the  Caledon  Shipbuilding  and  Engineering  Com- 
pany Limited  to  erect  a  powerful  crane  at  their  shipyard  at 
a  cost  of  about  ^13,000,  on  the  conditions  that  the  Harbour 
Trust  erect  a  jetty  for  same  at  a  cost  of  about  ^£10,000,  or  a 
total  expenditure  of  ^22,000,  the  Caledon  Company  offering 
to  pay  5  per  cent  of  the  cost  of  the  works  to  be  carried  out. 
The  proposal  was  favourably  received  by  the  trustees,  several 
of  whom  expressed  the  opinion  that  they  should  do  what  they  i 
could  to  foster  the  shipbuilding  industry  of  the  port.  The  J 
whole  question  will  be  fully  discussed  at  a  futui'e  meeting  of  i 
the  Harbour  Trust,  when  it  is  fully  expected  that  a  definite 
arrangement  will  be  made.  The  coal  hoist  erected  a  year  or  two 
ago  at  a  cost  of  ,£20,000,  and  which  has  never  been  used  owing 
to  a  dispute  between  tli©  railway  company  and  the  Harbour 
Trust  regarding  the  running  of  wagons  to  the  hoist,  is  likely  to 
be  brought  into  use  shortly,  the  dispute  having  been  amicably 
settled,  so  that  it  seems  at  last  Diindee  is  awakening  out  of  her 
lethargy  in  regard  to  her  shipbuilding  and  shipping  facilities. 

Mid-Tyne. — A  new  Admiralty  scout  has  been  launched  at 
the  Elswick  yard  of  Messrs  Armstrong,  Whitworth,  and  Com- 
pany. She  was  named  the  Adventure,  and  is  374  ft.  long, 
38ft.  Sin.  in  breadth,  with  a  displacement  of  2,850  tons.  This 
boat  is  one  of  several  now  in  course  of  construction  or  already 
launched  at  other  Scottish  and  English  shipbuilding  yards. 


Messrs.  Hawthorn,  Leslie,  and  Company  are  furnishing  twin- 
screw  engines  of  a  novel  type,  with  six  cylinders  working  on 
the  screw  shafts,  and  giving  an  indicated  horse  power  of  16,000. 
Speed  is  the  great  feature  of  these  scouts,  their  mission  being  to 
scour  the  seas  in  search  of  information  wliich  the  fighting  craft 
may  require  in  times  of  war.    Their  contract  speed  is  25  knots 
on  an  eight  hours'  trial.    Messrs.  Hawthorn,  Leslie,  and  Com- 
pany have  at  jjresent  on  hand  engines  for  eight  vessels  for 
the  British  Admiralty  ranging  from   first-class    cruisers  to 
destroyers.    These  include  sets  for  two  vessels  of  the  above 
scout  class.    The  torpedo-boat  destroyer  Boyne,  the  first  of 
15  ordered  by  the  Government  from  various  firms  tliroughout 
the  country,  was  launched  on  the  12th  of  September.  She 
is  220  ft.  long  and  23  ft.  6  in.  beam,  with  an  indicated  horse  j 
power  of  7,000.    A  free  hand  has  been  given  to  the  contractors,  1 
so  that  dimensions  vary  slightly,  but  all  must  carry  a  load  of  j 
125  tons  and  steam  25J-  knots  per  hour.    She  will  have  two  sets  ; 
of  triple-expansion  engines  fitted  by  the  builder,  with  cylinders 
20Jin.,  31  in.,  and  48  in.,  by  19J  in.  stroke,  with  four  boilers 
of  the  Yarrow  type  and  two  funnels,  instead  of  the  three 
usually  seen.    A  single-deck  cargo  vessel  named  the  Atlantic 
was  launched  from  this  firm's  yard   for  the  Swedish  South  | 
African  Line.    Messrs.  Swan,  Hunter,  and  Wigham-Richardson  i 
Limited  have  launched  the  steamship  Ottensen,  built  to  the  I 
order  of  the  Deutsoh-Australische  D.G.,  of  Hamburg.    She  is 
380  ft.  in  length  and  49J  ft.  beam,  and  is  constructed  to  obtain  [ 
the  highest  class  in  Lloyd's  register.      The  river  passenger  i 
steamer  Parika  for  a  Demarara  firm,  and  the  steamer  Folgate,  ' 
a  fine  vessel  350  ft.  in  length,  have  been  launched  from  the 
above  firm's   Wallsend   yard.       Messrs.   E.    Stephenson,   of  • 
Hebburn,  have  received  an  order  from  Phillips.  Phillips,  and 
Company,  London,  the  managing  owners  of  the  King  Line,  for 
a  vessel  of  6.300  tons.     The  North-Eastern  Marine  Engineering 
Company  have  orders  in  hand  for  vessels  building  on  Tyne 
and  Wear,  and  may  be  said  to  be  fairly  busy.    The  Wallsend 
Slipway  and  Engineering  Company  are  fairly  well  employed  at 


present,  while  at  Messrs.  Palmers,  Jarrow,  things  may  be  said 
to  be  ordinary.  Messrs.  Wood,  Skinner,  Bill  Quay,  the 
Northumberland  Shipbuilding  Company,  and  Messrs.  Arm- 
strong-Whitworth,  of  Walker,  are  all  in  a  fair  way,  although 
orders  are  at  present  very  scarce.  Mild  excitement  has  been 
evoked  during  the  past  few  days  owing  to  the  visit  of  the 
Channel  Fleet,  and  work  in  all  the  yards  and  engine  shops 
was  suspended. 

Clyde- — -Whilst  little  improvement  can  be  reported  from  the 
Clyde  in  the  shipbuilding  trade  during  the  past  month,  it 
closes  with  a  more  hopeful  feeling  than  has  been  experienced 
for  the  past  few  mouths.  Inquiries  as  to  the  prospective 
contracts  from  home,  colonial,  and  foreign  owners  are  more 
prevalent,  and  there  is  a  strong  belief  that  some  good  orders 
must  result  ere  long.  Certainly,  if  value  for  money  is  a 
consideration  to  would-be  owners,  the  present  time  is  fully  as 
favourable  as  any  that  has  hitherto  been  open  to  them,  as 
during  the  third  week  of  September  several  new  steamers  were 
closed  for  on  the  river  at  prices  that  overhead  run  to  only  £5  5s. 
per  ton,  said  to  be  the  lowest  rate  ever  recorded.  The  chances 
are,  however,  that  some  too-keen  buyers  may  find  themselves 
left  out  in  the  cold,  for,  what  with  home  and  foreign  Govern- 
ment inquiries  out  and  about  just  now,  if  a  few  of  these  are 
secured,  then  good-bye  to  the  chance  of  a  cheap  ship  simply 
to  keep  the  yard  going.  With  regard  to  the  home  Govern- 
ment's invitation  to  tender  for  the  new    battleships,   it  is 


satisfactory  to  be  able  to  report  from  the  Clyde  that  Messrs. 
Beardmore  and  Company,  Dalmuir,  have  been  invite  to  tender 
for  the  first  time  for  a  battleship.  This  is  as  it  should  be, 
the  firm  having  spared  neither  money  nor  expert  supervision  to 
make  their  new  yard,  docks,  and  engineering  shops  second  to 
none  in  the  world.  May  they  be  successful  in  their  effort  to 
secure  one  of  the  16,500  tenners  to  properly  inaugurate  their 
new  works.  We  understand  that  Messrs.  Simons  and  Company 
Limited,  Renfrew,  have  in  hand  a  350  brake  horse  power  steam 
turbine  of  a  very  much  improved  type.  This  improvement  is 
the  invention  of  Mr.  J.  A.  MacKenzie,  one  of  the  firm's 
engineering  staff.  Prom  a  model  of  5  brake  horse  power  one 
of  120  brake  horse  power  was  completed,  which  gave  so  much 
satisfaction  that  the  firm  decided  to  build  the  350  brake  horse 
power  triple-expansion  on  which  they  are  now  engaged.  The 
most  salient  feature  of  the  invention  seems  to  be  that  the 
engine  can  be  reversed  without  the  assistance  of  an  astern 
turbine.  If  this  weak  point  in  the  steam  turbine  has  been 
eliminated  by  this  discovery  of  Mr.  MacKenzie's,  it  will  go 
far  to  make  for  perfection  in  this  method  of  steamship 
propulsion.  In  the  early  part  of  the  month  we  had  a  pretty 
extensive  fire  in  the  shipyard  of  Messrs.  D.  and  W.  Henderson 
and  Company,  Partick.  The  saw  mill,  joiners'  shop,  and 
scrieving  loft,  with  their  contents,  were  burnt  to  the  ground. 
The  fire  took  place  early  iu  the  morning  of  the  5th  September, 
and  the  evening  papers  of  the  same  day  reported  that  Messrs. 
Robert  McTear  and  Company,  fire  loss  assessors,  acting  for 
the  Royal  Insurance  Company  and  Messrs.  D.  and  W.  Hender- 
son an  Company  Limited,  had  the  same  day  adjixsted  the  loss, 
to  the  complete  satisfaction  of  all  concerned,  for  the  sum  of 
^13.500 — certainly  one  of  the  smartest  instances  of  loss- 
adjusting  ever  reported,  and  reflecting  credit  on  the  business- 
like conduct  of  the  insured,  the  insuring  company,  and  the 
assessors.  The  launches  for  the  month  total  up  to  some  24  craft 
of  all  sizes  from  5,300  tons  to  136  tons.  Messrs.  Russell  and 
Company,  Port-Glasgow,  top  the  list  with  three  large  vessels : 
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The  Oakburu,  a  steel  steamship  of  4,500  tons,  for  Messrs. 
Eobert  Shanklaad  and  Company,  Greenock,  her  length  being 
given  as  360  ft.  by  49  ft.  by  28  ft.,  and  will  be  enginod  by 
Messrs.  David  Rowan  and  Company,  Glasgow;  the  Erny,  an 
emigrant  steamer  of  3,000  tons,  to  order  of  Messrs.  Fratelli 
and  Cosnlick.  Trieste,  being  the  third  steamer  from  the  Clyde 
this  season  to  the  order  of  this  firm,  and  is  classed  100  Al  at 
Lloyd's  to  the  spar-deck  rnle,  her  length  being  given  as  295  ft. 
by  40  ft.  by  20  ft.,  and  her  engines  and  machinery  will  be 
supplied  by  Messrs.  J.  K.  Kincaird  and  Company,  Greenock; 
and  lastly,  the  Vennachar,  a  steamer  of  4,000  tons,  to  the  order 
of  Messrs.  Gow,  Harrison,  and  Company.  Tlie  Grangemonth 
and  Greenock  Dockyard  Company  launched  at  Greenock,  to 
the  order  of  Messrs.  Donald  and  Taylor,  Glasgow,  the  steel 
steamship  Luchana.  She  is  331  ft.  long,  calculated  to  carry 
5,300  tons  dead  weiglit  on  a  20ft.  6 in.  draught.  Messrs. 
David  Rowan  and  Company,  Glasgow,  supply  triple-expansion 
engines,  etc.  Messrs.  McMillan  and  Sons  Limited,  Dumbarton, 
launched  the  Saint  Irene,  4,000  tons,  to  the  order  of  Messrs. 
Rankin,  Gilmour,  and  Coni])any,  Liverpool.  Messrs.  Napier 
and  Miller,  Yoker,  launclied  the  steamship  Richmond,  3,000 
tons,  to  the  order  of  Messrs.  Watts,  Watts,  and  Company,  Lon- 
don. Messrs.  Rodger  and  Company,  Port-Glasgow,  launched  the 
steamer  Craig  Ronald,  2,500  tons,  for  Messrs.  Russell,  Huskie, 
and  Company,  Leith.  Messrs.  Rodger  are  also  well  forward 
with  a  sister  ship  for  same  owners.  Messrs.  D.  and  W.  Hender- 
son and  Company,  Partick,  launched  the  steamship  Chiswick, 
built  to  the  order  of  Messrs.  Watts,  Watts,  and  Company, 
London.  She  is  3,250  tons  gross,  331  ft.  long  by  50  ft.  by  24^  ft. 
Her  engines  are  triple  expansion  by  her  builders,  and  other 
machinery.  Messrs.  Connell  and  Company,  Whiteinch,  laimched 
a  new  steamer  witli  the  old  name  of  the  Glenelg  for  Messrs. 
Gardner  and  Company,  Glasgow.  Her  tonnage  is  given  at 
4,250  tons.  Messrs.  Barclay,  Curie,  and  Company,  Whiteinch, 
lannched  for  the  Booth  Steamship  Company  the  steamer 
Justin,  3,600  tons.  The  Clyde  Shipbuilding  and  Engineering 
Company,  Port-Glasgow,  launched  a  steamer  of  2,000  tons  dead- 
weight carrying  capacity  for  Messrs,  Stephenson,  Clark,  and 
Company,  London.  She  was  named  the  St.  Edmund,  and  taken 
round  to  the  builders'  dock,  where  she  will  have  her  machinery 
pnt  in  by  builders.  The  Campbeltown  Shipbnilding  Company 
launched'  the  Tasso,  2,000  tons,  to  order  of  the  Bristol  S.N. 
Company.  The  Ailsa  Company.  Troon,  launched  the  President, 
a  600  ton  steamer,  to  order  of  Hay  and  Company.  Glasgow. 
These,  with  a  few  smaller  craft  from  various  yards,  complete 
the  tale  of  the  month's  lannclies.  and  certainly  if  orders  were 
heiner  booked  at  the  rate'  they  have  been  delivered  the  past 
month  there  would  be  little  to  complain  of;  but,  with  over 
40,000  tons  launched  on  some  25  bottoms,  and  only  abont 
21,000  tons  booked  for  tlie  month,  the  movement  is  rather 
retrograde.  The  contracts  reported  include  the  following: 
Messrs.  Wm.  Hamilton  and  Company,  Port-Glasgow,  have  con- 
tracted to  build  two  steamers  for  Mexican  owners.  They  have 
also  sub-contracted  to  build  a  larg-e  cargo-carrying  steamer  of 
7,000  tons  dead  weight.  The  Granffomouth  and  Greenock 
Dockyard  Company  have  closed  an  order  from  the  Admiralty 
for  three  floating  caissons,  with  folding  bridges  and  hanling 
machinery  complete,  for  His  Maiesty's  Dockyard,  Malta.  These 
will  be  fully  erected  in  the  Greenock  yard,  taken  apart,  shipped 
to  Malta,  and  there  re-erected  by  the  contractors.  The  Clyde 
Shipbnilding  and  Engineering  Company  will  constrnct  and 
fit  the  engines  and  machinery  for  the  7,000  ton  cargo-carrying 
steamer  tn  be  built  l)v  Messrs.  Wm.  Hamilton  and  Company, 
Port-Glasgow.  The  Clyde  Shipbuilding  and  Engineering  Com- 
payy  have  also  the  order  to  snpply  sets  of  triple-expansion 
eno-ines  for  two  steamers  beine  bnilt  by  Messrs.  Wm.  Hamilton 
and  Company,  already  referred  to,  as  also  two  sets  of  trinle- 
expansion  eneines  for  two  steamers  beinsr  built  by  Messrs. 
Russell  and  Company.  Tt  is  compnted  that  before  the  end  of 
the  year  Messrs.  Russell  and  Comi^any  will  launch  some  50  OOO 
tons  of  steam  shinpino-.  ^Tessrs.  Wm.  Simons  and  Company 
Limited,  Renfrcvv,"built  tliree  dredgers,  one  of  3.000  tons  beina: 
for  tlie  Natal  Government.  The  Fairfield  Company  bnilt  a 
turbine  steamer  for  the  London,  Erig-hton,  and  South  Coast 
Railway.  Messrs.  Ferguson  Brothers.  Port-Glasg'ow,  have  been 
fortnnate  in  their  tender  to  the  Victorian  Government,  N.S.W., 
for  a  powerful  twin-screw  double  snction-pnmp  hopper  dredsjei' 
for  service  at  Melbourne.  She  will  be  fitted  with  the  most 
modern  appliances,  and  clas.sed  at  Lloyd's.  Messrs.  Wm.  Denny 
and  Brothers.  Dumbarton,  have  been  entrnsted  by  the  Union 
Steajnship  Company,  of  New  Zealand,  with  the  bnildino'  of  a 
coasting  steamer,  the  dimensions  given  beina"  240  ft.  by  36^  ft. 
by  ISrVft.  Tiie  drangcmoutli  and  Greenock  Dockyard  Com- 
pany have  booked  an  order  for  a  first-class  twin-screw  cargo 
steamer  for  the  South  American  trade  between  Buenos  Ayres, 
Parana,  and  Paragnay.  Her  dimensions  are  230ft.  by  37  ft. 
by  12  ft.  She  will  be  built  at  Grangemonth,  while  the  engines 
will  be  snpplied  by  Messrs.  .T.  G.  Kincaid  and  Company, 
Greenock.  This  makes  the  fourth  vessel  this  firm  are  building- 
for  different  owners  in  this  trade.  Evidently  the  internal  trade 
of  some  of  these  S.A.  Republics  is  in  a  prosperous  condition. 


Messrs.  Wm.  Beardmore  and  Company  have  taken  orders  to 
build  for  the  Clyde  Shipping  Company  Limited,  Glasgow,  a 
passenger  and  cargo  steamer  of  abont  250  ft.  in  length.  The 
foregoing  are  the  main  items  reported,  though  there  are  always 
a  few  small  craft  not  heard  of  tintil  they  are  launched.  We  are 
glad  to  be  able  to  report  that  the  trade  organisations  connected 
with  the  trade  are  quietly  disposed.  So  far  as  can  be  learned, 
the  little  talk  of  a  possible  rupture  over  weekly  pays  seems  to 
have  subsided  in  the  meantime,  a  very  happy  and  sensible 
circumstance  in  the  face  of  present  trade  conditions. 

The  Wf  ar,  Sunderland. -^The  position  here  was  stated  by 
Mr.  Blumer  in  a  recent  .speech  at  the  launch  of  the  steam- 
ship Arranmoor  by  his  firm  for  Messrs.  Bunciman,  of 
Newcastle.  He  stated  that  his  yard  was  fairly  busy,  but  that 
at  the  prices  now  ruling  the  work  did  not  pay.  Indeed,  all  the 
yards  here  are  well  employed,  and  occasional  new  orders  are 
reported.  The  above  vessel  receives  her  engines  from  Messrs. 
John  Dickenson  and  Sons.  Unfortnnately,  friction  is  again 
threatened  in  the  engineering  trade.  The  wages  question, 
having  befn  allowed  to  lapse,  has  again  been  raised  by  the 
employers  giving  notice  of  a  reduction  of  2s.  per  week  and  5 
per  cent  on  i^iece  rates,  to  take  effect  after  October  22nd. 
Messrs.  Huddart,  Parker,  and  Company,  of  Melbourne,  liave 
placed  an  order  for  a  fast  passenger  steamer,  which  is  to  be 
eugined  by  Messrs.  Richardson,  Westgarth,  and  Company,  with 
Messrs.  Sir  James  Laing  and  Sons.  Messrs.  J.  L.  Thompson 
and  Sons  have  launched  the  steamshiii  Karma  for  the  U'iion 
Steam  Shipping  Company,  of  London,  the  engines  to  be  supplied 
by  Messrs.  Blair  and  Company.  Messrs.  Short  Brothers,  whose 
yard  is  uudergqing  extension,  have  launched  the  steamship 
Fjordholuic  fnr  the  Atkicsolkabt-Hckla,  of  Christiania,  and  have 
sent  on  trial  the  steamship  George  for  M.  Embiricos,  of  Cardiff. 
Messrs.  W^illiam  Pickersgill  and  Sous  have  launched  the  steam- 
ship Jura  for  Messrs.  Japp  and  Kirby,  of  Liverpool,  and  have 
sent  on  trial  the  steamship  Wray  Castle  for  Messrs.  Chambers, 
of  Liverpool.  They  have  secured  two  new  orders  for  Liverpool, 
and  are  working  nightshift.  The  turret  steamer  Langtoria  has 
been  launched  hj  Messrs.  Wm.  Doxford  and  Sons,  who  are 
busy.  Already  in  their  new  yard  a  large  Clan  liner  is 
approaching  completion.  Messrs.  Robert  Thompson  and  Sons 
have  three  vessels  building.  The  steam  collier  Maureen,  of 
4  000  tons  dead  weight-capacity,  has  been  lannched  by  Messrs. 
S.  P.  Austin  and  Sons«for  S.  J.  Ditchfield,  of  Sealiam  Harbour. 
The  Sunderland  Shipbuilding  Company  Limited  have  lannched 
the  stcamshiiJ  Nord,  of  4,750  tons  dead  weight,  for  La 
Compagnie  des  Bateaux  a  Vapeur  du  Nord,  of  Dunkerque, 
for  their  wine  trade.  Messrs.  John  Crown  and  Sons  have 
lannched  the  steamship  Maridal,  of  1,700  tons  dead  weight,  for 
Tvedestrand  owners.  The  firm  of  John  S.  Yaux  and  Company 
has  fitted  with  twin  engines  the  passenger  and  mail  steamer 
Parika  for  Messrs.  Proston,  of  Demerara.  Messrs.  J.  Priest- 
man  have  sent  on  trial  the  steamship  Sildra.  An  important 
event  here  will  be  the  establishment  in  this  town  of  an  oil  depot 
by  the  General  Petroleum  Company.  This  scheme  necessitates 
tlie  erection  of  large  tanks  and  special  pumping  machinery, 
which  work  has  been  entrusted  to  Messrs.  Sir  .fames  Laing  and 
Sons,  and  will  bring  the  steamers  of  the  Shell  Line  in  regular 
trade  to  this  ])ort. 


The  naval  authorities  arc  devoting  special  attention  to  the 
utilisation  of  oil  as  fuel  in  war  craft.  The  experiments  which 
are  being  carried  out  on  the  destroyer  Spiteful  at  Portsmouth 
are  to  be  supplemented  at  Haslar  Experimental  Works,  where 
Babcock  and  Wilcox  boilers  are  being  erected,  sn  that  oil  fuel 
ill  ay  be  tried  with  them. 


CoNSiDERAnLE  alarm  was  caused  at  Portsmouth  Dockyard, 
on  the  15th  inst.,  by  a  fire  which  broke  out  in  the  stoke-hold 
of  the  destroyer  Spiteful.  Tlie  vessel  had  just  returned  to 
harbour  from  a  trial  of  oil  fuel.  Owing  to  a  leak  in  one  of  the 
pipes  the  oil  caught  fire,  and  set  some  woodwork  alight  also. 
For  some  time  it  blazed  furiously.  The  Spitefnl's  crew  and 
the  crew  of  the  destroyer  Velex,  assisted  by  the  police,  put 
out  the  flames  after  some  hours  of  hard  pumping,  and  before 
much  damage  was  done,  although  at  one  time  it  was  feared 
the  vessel  would  be  destroyed.  No  one  was  injured,  though 
seveial  men  were  in  the  stoke-hold  when  the  fire  broke  out. 
Had  the  accident  occurred  during  the  trial  the  results  would 
probably  have  been  disastrous. 
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LAUNCH   OF   H.M.S.  ADVENTURE. 

AVe  are  able,  ))y  the  courtesy  of  tlio  Iniiklers,  Mestirs. 
Armstrong,  Whitwortli,  and  Company  Limited,  Elswick, 
to  reproduce  a  iihotograpli  slio\vi)ig  the  launch  of  the 
Advenfure,  a  ship  of  the  new  "  Heet  scout  "  class.  The 
launch  took  place  on  the  9th  ult.  The  Adventure  is  374  ft. 
long,  with  38  ft.  3  in.  beam,  and  has  a  disi)lacement  of 
2,850  tons.  She  will  be  anned  with  ten  12-pounder  and 
eight  3-pounder  quick-firing  guns  and  two  torjiedo  tubes. 
Her  speed  is  to  be  25  knot.s  an  hour.  Sir  Andrew  Noble 
stated  that  the  new  type  of  vessel  had  proved  of  very  great 
utility  in  the  Russo-Japanese  war.  He  hoped  shortly  to 
launch  a  sister  ship,  the  Attentive. 


Whyte.  Second  class :  T.  W.  King,  K.  A.  McMeikan,  A.  F.  Parker,  A. 
Fleming. 

GuKENOUK. — First  class  :  A.  TuinljuU,  J.  Pettigrew,  J.  Price,  M. 
Dickson,  J.  Blackwood.  Second  class  :  W.  Wishart,  J.  Thompson,  P. 
McFarlane,  W.  Leslie,  G.  S.  Dilley,  R.  Carniibell,  J.  McD.  Brown,  G.  P. 
McLean. 

Hull. — First  class:  0.  T.  Broaklmnk,  M.  C.  Sullivan,  T.  Sawney,  A. 
D.  Wood.  Second  class  :  H.  A.  Boultbee,  J.  T.  Keenan,  F.  Johnson,  F. 
Burke,  H.  RoUitt. 

Lkith. — Second  class  :  A.  li.  Macgregor,  A.  U.  Fortune,  \V.  Beattie, 
T  Watson,  J.  Donaldson. 

Liverpool. — First  class  :  W.  A.  Macbryde,  A.  Beynon,  A.  J.  Lelctnd, 
A.  H.  Pitt,  T.  Thomson,  H.  M.  Dixon,  H.  Jones,  W.  J.  Beresford,  G.  E. 
Wattleworth,  H.  Graham.    Second  class:  J.  W.  Clarke,  J.  Nelson,  R. 
I    Absalom,  S.  Jack,  W.  J.  Bridson,  W.  Steele,  F.  P.  Kthelston,  J.  J.  R. 
Piingle,  T.  A.  Morton,  H.  M.  Stubls,  L.  M.  Lawson,  R.  W.  Begley,  A. 


LAUNCH  OF  H.M.S.  ADVENTURE. 


The  following  is  a  list  of  marine  engineers  to  whom  certificates  of 
competency  have  been  issued  up  to  and  including  the  week  ending 
September  29th,  1904  :— 

Aberdeen.— i^irst  class :  J.  C.  Billing.  Second  class  :  J.  Copland, 
W.  K.  Beaton. 

Cardiff. — First  class  :  C.  J.  Soderland,  L.  Nell.  Second  class  :  W- 
Wright,  V.  CoudaratoSj  C.  G.  V.  Morgan,  P.  N.  Embiricos. 

Dublin. — First  class  :  W.  J.  Davison. 

Dundee. — First  class  :  A.  R.  Morrison. 

Glasgow. — First  class  :  R.Adam,  R.  M.  Ritchie,  A.  B.  Henderson' 
F.  Morris,  F.  Gentles,  J.  P.  Burnside,  A.  Gray,  H.  M.  Donald,  T. 


I    Owen,  H.  J.  Howard,  T.  P.  Seward,  J.  Davey,  H.  Proudfoot,  T.  H 
Ashley,  A.  Smyth,  J.  Lancaster. 

London. — First  class :  R.  Allan,  F.  G.  Doust,  P.  Muers,  D.  D' 
'  Crookstou,  W.  J.  Matthews,  E.  W.  Bromley,  J.  E.  Sellex,  W.  Sinclair. 
■  W.  S.  Browne,  G.  D.  Anderson,  E.  J.  Ailchin,  B.  H.  Leach.  Second 
\    class  :  J.  W.  Leggat,  T.  Salter,  C.  B.  Dublin,  W.  E.  Hosking,  R.  V. 

Boyd,  A.  P.  Ruth,  AV.  H.  N.  Wheatley,  AV.  A.  E.  Gridley,  A.  E. 

Armstrong. 

North  Shields. — First  class :  I.  E.  Chute,  E.  T.  Shortt,  C.  H. 
Shepler,  T.  Fawcett.  Second  class  :  D.  N.  Pittas,  A.  J.  R.  Blacklock, 
S.  Purvis,  J.  Martin,  W.  Grey,  J.  E.  Cooke,  J.  Newton,  J.  W.  Lawson. 
R.  G.  Thirlwell,  J.  C.  Robertson,  R.  H.  Smith,  J.  H.  Davison,  T.  B. 
Peel,  H.  H.  Mitchell,  W.  Jackson,  W.  E.  Hunt. 

Southampton. — Second  class  :  C.  G.  Du  Sautoy, 

j  Sunderland. — First  class  :  G.  Robson,  A.  Cameron,  H.  C.  Bailey,  J. 
,    C.  Boldui,  E.  Stephenson.    Second  class  :  R.  N.  Johnson,  R.  Hautl'. 

West  Hartlepool. — First  class:  H.  W.  Hemv.  Second  class:  J. 
i   G.  Snowdou,  T.  B.  Middleton,  H.  0.  Webb. 
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THE   METRIC  SYSTEM    IN  MECHANICAL 
AND    ELECTRICAL  ENGINEERING.* 

By  Eknest  R.  Bhiggs. 

1.  It  lias  been  wisely  decided  that  tbe  discussion  on  the 
metric  system  by  this  society  should  be  as  strictly  confined  to 
the  mechanical  and  electrical  branches  of  engineering  as  the 
ruling  of  the  chairman  can  make  it;  nor  need  this-  be  con- 
sidered a  restriction  that  is  in  any  way  irksome,  since  in  the 
application  of  the  metric  system  to  the  mechanical  workshops 
of  to-day,  there  are  more  controversial  points  than  could  possibly 
be  exhausted  in  a  much  longer  time  than  that  which  the 
Coinicil  have  arranged  for  this  debate. 

2.  An  opening  statement  may  either  skim  lightly  over 
numerous  points,  being  a  general  survey  of  the  whole  question, 
or  attention  may  be  drawn  in  greater  detail  to  portions  of  the 
subject,  leaving  many  phases  of  the  subject  untouched.  No 
doiibt  it  is  rather  in  the  jiroviuce  of  the  opener  of  a  debate  to 
direct  attention  to  the  various  strategical  jjoints  of  the  debate; 
nevertheless,  the  present  writer  is  of  opinion  that  it  would  be 
better  to  refer  more  fully  to  one  or  two  details  which  become 
preeminent  in  the  actual  application  of  the  metric  system  to 
mechanical  workshops,  leaving  other  speakers  to  bring  forward 
further  points,  as,  doubtless,  they  will  be  anxious  to  do. 

3.  The  most  elementary  question  which  naturally  presents 
itself  is,  "Why  should  we  adopt  the  Metric  System?" 
Leaving  aside  the  wider  interpretation,  the  answer  is,  "  Because 
of  the  ever-increasing  necessity  for  an  International  system  of 
Weights  and  Measures."  Admitting  such  necessity,  the 
qutetioner  next  asks,  "  Why  should  we  change  our  system  to 
Weights  and  Measures,  instead  of  the  Continental  nations 
changing  theirs?"  to  which  we  reply,  "Because  the  Metric 
System  of  Weights  and  Measures  is  greatly  superior  to  the 
iD.perial  System."  With  the  advocates  of  the  metric  system 
rests  the  onus  probandi. 

4.  The  superiority  of  the  metric  system  shows  itself  more 
in  its  application  to  the  industries  under  discussion  than  in 
ain.ost  any  other  connection;  and  it  is  the  engineer,  above 
all,  who  i-ecognises  the  imperative  importance  of  an  inter- 
national system.  Moreover,  the  fact  must  not  be  lost  sight  of 
that  the  engineer  in  the  past  had  to  use  such  units  as  were 
at  hand,  and  it  is,  therefore,  hardly  to  be  expected  that  the 
inch  and  foot  would  be  the  best  unite  that  could  be  adopted 
for  his  purpose. 

5.  Ae  it  is  jjertinent  to  the  engineer  that  an  international 
system  of  weights  and  measures  should  be  adopted,  it  may 
be  advisable  to  add  a  word  or  two  as  to  the  reason  why  this 
is  so.  An  example  will  seerve  to  illustrate  the  point.  Some 
60  or  70  years  ago  every  mechanical  engineer  of  note  had  his 
own  standard  of  screw  threads,  under  the  mistaken  iniiDression 
that  he  was  protecting  his  business.  The  result  was,  however, 
a  failure,  and  out  of  the  chaos  order  was  brought  about  through 
the  Whitworth  threads  predominating,  by  the  masterful  genius 
of  the  great  mechanic.  So  in  all  branches  of  engineering  can 
be  traced  the  growth  of  local  trade  into  national  trade,  in  only 
too  many  cases  against  the  blind  opposition  of  many  men  of 
the  day.  History  repeats  itself.  Here,  at  the  opening  of  the 
twentieth  century,  the  same  state  of  affairs  is  present.  National 
trade  is  making  rapid  strides  into  international  trade; 
trade  standards;  tariffs;  wars;  cannot  stop  it.  Better  to 
take  a  leaf  out  of  the  past  and  help  it.  In  the  case  of  the 
screw  threads  referred  to  above,  there  exists  at  the  present  day 
three  principal  standards  of  screw  threads  in  u^e  for  ordinary 
fastenings;  viz.,  the  Whitworth,  the  Sellers,  and  the  S.I., 
examples  of  which  may  be  found  in  any  country,  or  any  town, 
of  a  manufacturing  people.  The  number  of  Sellers  and  S.I. 
threads  in  use  in  this  country  is  rapidly  increasing,  due  to  the 
growing  importation  of  American  machine  tools,  and  German 
and  Swiss  electrical  machinery.  The  same  state  exists  in 
Germany,  and  even  in  America.  This  fact,  typical  of  the 
whole  question,  may  be  left  to  speak  for  itself. 

6.  In  the  meantime,  it  is  necessary  to  examine  somewhat 
the  respective  values  of  the  inch  and  millimetre  as  units  of 
m.easurement  for  the  mechanical  and  electrical  engineer.  A 
unit  of  length  within  the  limits  of  this  debate  may  be  defined 
as  the  medium  by  which  the  size  of  a  piece  of  machinery  is 
conveyed  from  the  mind  of  the  designer  to  the  hand  of  the 
coi.structor.  It  therefore  follows  that  the  most  suitable  unit 
for  the  purpose  is  that  which  will  enable  a  dimension  to  l>e 
written  with  as  few  symbols  as  possible,  but  at  the  same  time 
will  aLso  allow  a  fine  limit  in  which  to  express  the  size  required. 
For  example,  a  large  unit  would  call  for  few  symbols  provided 
the  distance  to  be  me.isured  was  exactly  equal  to  some  multiple 
of  the  unit  employed.  But  the  larger  the  unit  the  smaller  the 
chances  of  the  distance  being  an  exact  multiple.  On  the  other 
hand,  the  smaller  the  unit  the  more  symbols  required,  and  the 
greater  the  chances  of  the  distance  being  an  exact  multiple. 
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It  is  obvioas  that  there  is  an  average  convenient  unit  of  length. 
What  is  it? 

7.  The  most  casual  examination  of  working  drawings 
brings  out  the  fact  that  although  the  inch  is  nominally  the 
.smallest  imperial  unit  of  length,  yet  the  designer  has  been 
compelled  to  construct  a  new  one  by  continual  subdividing 
until  he  has  obtained  a  '/ij.h  inch,  which  is  really  his  unit  of 
length.  As  there  is  no  recognised  name  for  this  virtual 
unit  it  is  written  as  a  vulgar  fraction  in  terms  of  the  inch. 
Hence,  in  order  to  express  a  dimension  up  to  one  inch  it  may 
be  necessary  to  employ  as  many  as  four  figures  (not  to  speak 
of  dashes  and  ticks),  up  to  a  foot,  six  figures. 

8.  On  tha  other  hand,  the  metric  system  supplies  a  unit 
of  length,  the  millimetre,  exactly  suited  to  the  requirements  of 
the  engineer.  By  its  means  any  dimension  up  to  about  4  in., 
nan  be  expressed  in  two  figures ;  while  up  to  about  40  in.  requires 
only  three  figures.  The  millimetre  being  a  smaller  unit  than 
the  Viotli  inch,  also  permits  of  finer  limits  being  used.  Such 
a  system  thus  permits  of  fewer  figures  being  used  on  drawings, 
allows  a  finer  e-xpression  of  the  required  size,  and  by  means 
of  a  simpler  notation  greatly  reduces  the  chances  of  error  on 
the  part  of  the  workmen  reading  the  drawings. 

9.  By  far  the  most  controversial  point  in  the  application 
of  the  metric  system  is  that  of  screw  threads.  As  to  the 
absolute  value  of  the  three  systems,  there  can  be  no  doubt  in 
the  superiority  of  the  S.I.  threads.  The  table  in  the  appendix 
gives  the  sizes  of  Whitworth  threads  most  usually  employed, 
with  the  diameter  increment;  also  a  selection  of  S.I.  threads 
which  would  meet  ordinary  requirements. 

10.  A  large  amount  of  misconception  arises  when  dealing 
with  the  screw  thread  question,  by  the  supposition  that  a 
change  from  the  imperial  to  the  metric  units  must  be  accom- 
plished in  a  short  space  of  time.  This  need  not  be  the  case  at 
all,  even  supposing  that  the  present  imperial  system  of 
we  ights  and  measures  be  made  illegal,  so  long,  of  course,  as  the 
illegal  weights  av.d  measures  were  not  made  a  medium  in  the 
sale  of  the  manufactured  article.  With  a  new  firm  starting 
business  it  is  just  as  convenient  to  adopt  the  metric  system  in 
full — that  is,  to  go  the  "  whole  hog  "  with  S.I.  threads  as  it  is 
to  adopt  the  imperial  system.  On  the  other  hand,  with  a 
firm  who  have  been  in  business  for  some  years,  and  who  have 
sunk  a  large  amount  of  capital  in  small  tools  and  gauges,  the 
matter  is  differe  it.  In  such  a  case  it  is  better  to  wait  until  an 
opening  occurs,  fiuoh  as  the  introduction  of  a  new  speciality, 
or  the  complete  revision  of  the  existing  one,  before  attempting 
the  introduction  of  the  metric  system.  If  the  conditions  are 
not  favourable  for  the  adopting  of  the  S.I.  threads,  the  Whit- 
worth may  still  be  used  without  great  inconvenience,  until 
a  better  opportunity  presents  itself. 

11.  The  above  remarks  are  intended  to  refer  only  to  the 
use  of  screw  threads  for  ordinary  fastenings,  such  as  bolts, 
etuds,  etc. ;  in  work  of  a  special  nature  requiring  screw  threads, 
for  instance,  the  square  threads  used  so  much  in  machine  tools, 
etc.,  metric  pitches  should  at  once  be  adopted.  This  does  not 
present  any  difficulties  with  regard  to  lead  screws  for  lathes, 
sii  ce,  by  means  of  a  127  tooth  wheel,  metric  pitches  can  be  cut 
with  an  error  which  is  considerably  less  than  the  ordinary  manu- 
facturing limit.  The  reason  for  this  being  that  127  mm.  is 
ec^uivalent  to  5  000004-351  in.,  thus  giving  an  error  of  less  than 
5-tenthousands  (^0  0005)  of  an  inch,  in  a  length  of  40  ft. 

12.  Another  important  point  in  which  there  should  be  no 
delay  when  once  a  start  has  been  made,  is  in  the  adopting  of 
metric  pitches  for  gear  whe^els.  Metric  cutters  of  standard 
sizes  can  be  obtained  from  any  dealer  either  from  stock  or  to 
order.  For  bevel  gears  there  is  even  less  trouble,  as  they  can 
be  cut  on  the  usual  machines  as  well  as  gears  called  for  in 
imperial  measures. 

13.  Although  the  adoption  of  metric  weights  and  measures 
of  capacity  is  relatively  a  small  matter  by  comparison  with 
that  of  linear  measurement,  yet,  looked  upon  from  an  absolute 
ba<sis,  they  are  of  great  importance.  The  amount  of  time 
saved  by  getting  rid  of  the  necessity  of  converting  the  long 
string  of  tons,  cwt.,  qrs.,  lbs.,  into  lbs.  and  vice  vtrsd  cannot 
be  overestimated.  There  is  no  juggling  with  figures,  the 
engineer  uses  only  two  units,  the  kilogram  (kg)  and  millier,  or 
metric  ton.  He  is  not  worried  when  stresses  are  expressed  in 
both  lbs.  per  square  inch  and  tons  per  square  inch.  When 
he  is  told  that  the  head  of  a  column  of  water  is  100  metres  he 
has  only  to  move  a  decimal  point  to  know  that  the  pressure  on 
the  base  is  10  kg.  per  square  cm.  Should  he  be  informed  that 
the  contents  of  a  tank  of  water  is  10  cubic  metres,  he  knows  at 
once  that  the  weight  is  10  metric  tons  or  10,000  kg.,  and  that 
its  capacity  is  10,000  litres.  If  a  liquid  is  flowing  through  a 
pipei  at  a  velocity  of  10  metres  per  second,  and  the  section  of 
the  pipe  is  400  square  cm.,  it  does  not  take  him  long  to  find 
on:  that  the  discharge  is  100  decimetres  x  4  square  decimetres 
=  400  litres  per  second.  Let  him  try  with  a  speed  of  100  ft. 
per  second,  sectional  area  of  pipe  400  square  inches,  to  find 
th.j  discharge  in  gallons,  and  he  will  say  that  the  slide  rule  is 
the  salvation  of  the  imperial  system.    The  engineer  using  the 
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metric  system  never  lias  to  reduce  i'oet  into  inches  or  fractions 
of  an  inch  into  decimals  of  a  foot.  In  fact,  he  uses  the  same 
units  for  calculation  as  he  does  for  measuring-,  which  is  dis- 
tinctly more  than  the  average  British  or  American  engineer 
dees. 

14.  It  must  not  be  thouj^ht  that  the  introduction  of  the 
metric  system,  with  all  its  advantages  of  simplicity  and  freedom 
from  error,  can  be  introduced  into  a  workshojj  merely  by 
telling-  the  draughtsman  to  figure  his  drawing's  in  millimetres, 
and  by  giving  the  workman  a  metric  scale.  Far  from  it;  the 
frailty  of  human  nature  has  been  the  subject  of  many  homilies, 
and  it  may  be  taken  for  granted  that  at  the  end  of  10  years', 
nay,  100  years,  would  still  see  the  existence  of  the  imperial 
system. 

15.  To  introduce  the  metric  system  into  a  manufacturing 
cimcern,  and  to  really  gain  by  it,  it  is  necessary,  first  to  get  the 
chief  draughtsman  and  the  works  manager  enthusiastic  on  the 
question,  and  then  to  banish  all  feet,  inches,  pounds,  and 
gallons,  from  calculations,  drawings,  limits.  The  speeds  and 
feeds  of  the  machines  must  be  expressed  in  metres  per  second, 
or  per  mm.,  and  in  millimetres;  all  weighing  apparatus  must 
stale  in  kilograms  and  kilograms  only.  The  introduction 
must  be  thorough;  of  that  there  must  be  no  question.  There 
are  men,  who  by  application  to  the  values  of  the  units,  have 
been  able,  in  the  short  space  of  twelve  months,  or  even  less  to 
tlimk  not  only  in  millimetres  and  kilograms,  but  also  in  com- 
pramd  units,  such  as  kg./sq.  cm.,  m./sec,  etc.;  also  men  who 
although  m  daily  contact  with  the  system,  have  hardly  taken 
the  trouble  to  think  even  in  millimetres  in  as  much  as  five 
years.  That  is  the  key  to  successful  adoption,  get  the  men 
keen  on  it,  and  the  transition  period  will  be  short  and  hardlv 
lelt. 


APPENDIX. 
Common  Sizes  op  Screw  Threads. 
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Reply  bit  E.  C.  Jackson. 
16.  In  moving  an  amendment  to  the  resolution,  it  is  to 
be  noted  that  a  restriction  has  been  placed  on  the  subject 
riatter  of  this  debate.  It  is  not  proposed  to  make  any 
objection  to  this  ruling,  except  to  state  that,  in  the  writer's 
opinion,  a  correct  judgment  of  the  respective  merits  of  the 
metric  and  imperial  systems  of  weights  and  measures  as  applied 
to  mechanical  and  electrical  branches  of  engineering,  cannot 
be  arrived  at  without  taking  a  much  wider  survey  of  the 
principles  and  matters  involved  than  can  be  debated  within 
the  limits  laid  down  by  the  mover  of  the  resolution  and  the 
time  allowed  for  the  purpose  by  the  Council. 

1^  paragraph  2  a  preference  is  stated  for  supporting 
the  affirmative  argument  by  some  detail  illustrations  of  the 
application  of  the  metric  system  to  mechanical  workshops,  etc. 
A  reply  to  this  is  that  until  one  is  able  to  show  that  the  funda- 
mental units  of  the  metric  system  are  better  in  themselves,  it 
IS  premature  to  discuss  the  detail  applications  of  the  units  in 
question. 

18.  In  paragraph  3  of  the  opening  statement  the  metric 
sjsteni  IS  stated  to  be  greatly  superior  to  the  imperial  system. 

19.  The  argument  in  support  of  the  greater  scientific  accuracy 
pt  the  imperial  system  may  be  put  shortly  as  follows :  The 
imperial  system  of  weights  and  measures  is  found  to  be  based 
upon  a  straight  line  of  finite  length— i.e.,  the  axis  of  the  earth, 
as  compared  with  the  metric  system,  which  is  based  upon  a 
curved  line— ('.e.,  a  fraction  of  the  quadrant  of  the  earth's 
surface. 

.  20.  The  answer  to  paragraph  6  is  the  1/lOOOth  part  of  an 
incli  or  the  mil.,  a  unit  of  length  which  appears    to  satisfy 


all  the  conditions  claimed  for  the  millimetre,  but  in  a  still 
tetter  degree.  For  fine  work  fewer  fractional  readings  are 
letiuired.  Examples  will  occur  to  anyone  in  connection  with 
wire  gauging  and  sheet  metal  work. 

21.  On  the  respective  merits  of  the  various  screw  threads 
now  m  use  referred  to,  the  writer  puts  forward  no  definite 
i.pinion,  and  prefers  to  let  other  speakers  deal  with  tliis  aspect 
of  the  case  who  have  a  closer  practical  knowledge  of  it.  The 
very  fact  of  the  extensive  use  and  successful  competition  of  the 
\\  hitworth  and  Sellers  standard  threads  alongside  of  the  S  I 
standard,  shows  there  is  little  or  no  trouble  experienced  in 
the  matter. 

22.  Since  the  metric  system  is,  and  has  been,  permis.sive 
for  some  time,  it  will,  no  doubt,  become  finally  adopted  by  the 
country  at  large  when  it  has  shown  its  great  superiority  to 
the  existing  system  of  things. 

23.  Measures  op  Weight  and  Capacity. — The  late  Sir 
John  Herechel,  in  an  address  delivered  before  the  Leeds 
Astronomical  Society  on  October  27th,  1863,  shows  how  u 
decimal  relation  may  be  established  between  the  imperial  system 
of  linear  measurements,  and  those  of  capacity  and  weight, 
similar  to  that  existing  in  the  metric  system.  He  points  out 
the  fact  of  the  length  ot  the  polar  axis  having  been  determined 
from  the  combined  results  of  all  the  scientific  measurements  ot 
area  of  the  meridian,  to  be  equal  to  500,482,296  in.  of  oui 
imperial  yard,  and  that  if  one  five-hundred  millionth  part  ot 
the  polar  axis  were  adopted  as  a  new  standard  unit  to  be 
called  the  "  geometrical  inch,"  it  would  differ  from  the  imperial 
inch  less  than  one-thousandth  part  of  an  inch ;  a  difference  so 
small  as  not  to  be  measured  by  any  ordinary  method,  and  only 
by  tlio  aid  of  the  nicest  scientific  instruments.  For  all  ordinary 
practical  purposes,  the  geometrical  inch  would  be  identical 
with  the  imperial  inch.  The  present  legal  weight  of  a  cubic 
foot  of  distilled  water  at  62  deg.  Fah.  is  997  145  oz.,  being  short 
by  2  855  oz.  of  1,000  oz.  If  the  linear  foot  were  increased 
by  the  1/lOOOth  part  the  present  deficiency  of  three  ounces 
aijproximately  would  be  made  up.  Since  the  imperial  half- 
pint  is  the  measure  of  ten  ounces  of  distilled  water,  or  the 
hundredth  part  of  the  capacity  of  the  cubic  foot,  the  ratios  of 
these  units  ot  length,  weight,  and  capacity  would  be  thus 
brought  within  such  practical  limits  of  precision  as  would 
meet  every  possible  commercial  requirement. 

The  address  concludes:  — 

"Thus  the  change  would  place  our  system  of  linear 
measure  on  a  perfectly  faultless  basis,  it  would  at  the 
same  time  rescue  our  measures  and  weights  from  their 
present  utter  confusion,  and  secure  that  other  advantage 
of  connecting  them  decimally  with  that  system  on  a 
regular,  intelligible,  and  easily-remembered  principle,  and 
that  by  an  alteration  practically  imperceptible  in  both 
cases,  and  interfering  with  no  one  of  our  usages  or 
denominations." 

24.  It  is  urged  tha^t  the  address  quoted  from  should  be 
carefully  read  by  all  those  who  are  interested  in  the  study  of 
the  important  subject  of  metrology. 

25.  An  important  matter  which  has  not  been  referred  to 
in  the  opening  of  this  debate  is  this:  Assume  for  granted  the 
nutiic  system  to  be  all  its  advocates  claim  for  it,  how  and  by 
whom  is  the  cost  of  alteration  to  be  paid?  Sir  Samuel 
Montague,  president  of  the  Decimal  Association,  in  advocating 
the  use  of  the  decimal  system,  has  always  assumed  the 
Government  would  pay.  Mr.  M'Farlane,  of  the  Westinghouse 
Co.'s  Pittsburg  Factory,  is  reported  to  put  the  cost  of  chang- 
ing in  these  works  to  the  metric  system  at  the  large  sum  of 
650,000  dollars.  Colonel  Tannet-Walker,  of  Messrs.  Tannet- 
Walker  and  Co.,  Leeds,  has  put  the  cost  of  changing  in  their 
works  at  ^7  to  ^610  per  man  employed.  On  a  low  estimate, 
Mr.  Towne,  of  the  Yale  and  Towne  Co.,  states  that  one  million 
dollars  would  not  cover  the  cost  of  the  engineering  trades 
alone  in  the  States.  " 


According  to  the  United  States  Bureau  of  Navigation,  105 
vessels,  of  9,504  tons  gross,  were  built  in  the  United  States 
last  month,  of  which  38,  of  3,825  tons,  were  wooden  sailing 
ships,  63,  of  2,860  tons,  wooden  steamers,  and  4,  2,819  tons, 
steel  steamers. 

The  Armee  et  Marine  announces  that  the  three  French 
torpedo  boats  fitted  with  turbines  are  not  of  the  same  but  of 
ciifie-rent  types.  No.  243  has  Eenard  turbines.  No.  293  Parsons 
turbines,  and  No.  294  Brequet  turbines.  It  is  intended  to 
experiment  with  these  boats  in  order  to  see  which  type  is  the 
best. 

AsBE.STOS  is  the  leading  mineral  product  of  Quebec,  the  value 
of  the  annual  output  exceeding  that  of  any  other  substance 
mined  in  the  province.  In  1903  the  total  production  of 
asbestos  was  39,167  short  tons,  valued  at  ^186,052.  There 
were  seven  companies  in  operation,  employing  1,300  men,  and 
paying  ,£82,400  in  wages 
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tffiLeded  Ulamie  ^almlA 

of  ,the  .Month. 


By  Marks  and  Clkhk,  Patent  Agents  and  Consulting  Engineers,  18, 
Southampton  ISuikliugs,  London,  W.C.  ;  30,  Cross  Street,  Man- 
chester ;  and  13,  Temple  Street,  Birmingham. 

Copies  of  published  patent  specifications  luill  he  forwarded  post  free 
for  one  shilliiuj  upon  application  being  sent  to  Messrs.  Marks  and 
Clerk  at  any  of  the  above  addresses. 

Detachable  Life  Rafts.  B.  w.  Houkeu.  No.  823b,  .>f  1904. 
A  represents  the  hull  of  a  ship.  B  represents  a  detacluible 
superstnictiue  or  ark  resting  upon  and  normally  seenred  to  the 
after  portion  of  the  vessel.  It  e.xteuds  about  one-third  the 
length  of  the  ship  proper,  and  in  width  and  general  external 
ap]5earance  eonforms  to  the  lines  of  the  ship,  so  that  it  will  not 
detract  in  any  manner  from  the  beauty  and  symmetry  of  tlie 
vessel,  v.'hile  in  size  it  is  designed  to  be  eonimodious  enough  to 
house  all  the  occupants  of  the  ship,  and  in  case  of  disaster  to 
be  capable  of  being  detached  from  the  hull  a,s  the  latter  goes 
down,  floating  away  with  all  on  board  safe,  protected  frorii 
storm  and  exposure,  and  suitably  provisioned.  Various  means 
may  be  employed  to  lock  the  ark  in  position  upon  the  vessel 
and  to  detach  it  therefr(nn  ;  in  the  present  case  the  ark  is  shown 


n'   ■    n  ' 

A  1 

Specification  No.  823S,  of  1904. 

liaviug  a  fiat  bottom  and  resting  upon  the  after  .deck  and  sup- 
ported in  a  cradle  formed  between  the  series  of  upright  stan- 
chions C  around  tlie  sides  of  and  integral  with  the  hull  A, 
which  uprights  engage  in  corresponding  recesses  in  the  sides 
of  the  ark.  Approach  to  the  ark  is  had  from  the  main  deck 
by  means  of  the  stairway  or  ladder.  The  interior  of  the  ark 
may  be  fitted  as  a  cabin,  to  which  access  is  had  through  a 
hatchway  in  the  deck  of  the  ark.  The  bottom  of  the  ai-k  luis 
a  series  of  projections  adapted  to  pass  through  openings  in  the 
ship's  deck  and  to  seat  in  collars  or  caps  secured  to  the  under- 
side of  the  deck.  The  caps  and  projections  are  perforated 
coincidently,  and  locking  pins  ojjcrated  by  levers  and  connect- 
ing rods  engage  in  the  perforations  to  hold  the  ark  securely 
and  rigidly  in  position  on  the  vessel  under  all  normal  condi- 
tions. 

Signalling  Apparatus  for  Preventing  Collieion.  J.  K. 

Blanc.  No.  12994,  of  1904. — This  invention  has  for  its  object 
a  warning  apparatus  in  which  wireless  tek-graphy  is  employed 
for  producing  at  a  distance  various  signals,  each  corresponding 


Specification  No.  12',i94,  of  1904. 

to  the  direction  in  which  the  ship  which  emits  them  is  steer- 
ing, lu  the  x}lace  judged  the  most  suitable  on  board  ship, 
two  wireless  telegraphy  apparatus  are  installed,  the    one  a 


itransmitter,  the  other  a  receiver.  These  apparatus  are 
arranged  in  such  a  way  that  their  action  does  not  extend  to  a 
radius  of  say  more  than  6  miles  to  7\  miles,  so  as  to  avoid  the 
(liawbacks,  more  particularly  tlu-  confusions,  which  a  greater 
radius  of  action  would  involve.  'J'he  function  of  these  apjja- 
ratus  is  solely,  as  regards  the  transmitter,  to  emit  signals  under 
the  conditions  which  as  regards  the  receiver,  to  receive  similar 
signals  manifested  by  the  signalling  device  of  an  ordinary 
vibrator.  The  binnacle  compass  card  placed  on  the  bridge  of 
the  officer  on  watch  has  in  addition,  as  well  as  the  ordinary 
indications.  These  indications  are  painted  in  quite  separate 
lines  and  quite  distinct  and  clearly  illuminated.  Their  sig- 
nificance is  as  follows :  Each  line  indicates  a  signal  of  a 
second,  that  is  to  say,  if  the  officer  on  the  v/atch  hears  a  signal 
being  produced  at  regular  intervals,  that  is  to  say,  for 
instance,  every  30  seconds,  it  is  sufficient  for  him  to  look  at 
the  compass  card  in  order  to  see  that  to  one  signal  there  cor- 
responds a  single  line  corresjwnding  with  the  direction  of  the 
north.  If  the  signal  of  the  receiving  apparatus  strikes  a  blow 
first,  and  then  after  a  stoppage  of  some  seconds  two  successive 
l)lcws,  and  then  after  a  fresh  consecutive  stoppage  a  fourth 
blow,  the  officer  will  find  this  signal  noted,  I,  II,  I,  in  tlie 
direction  of  noitli-east,  which  will  signify  that  the  unknown 
ship  which  signals  thus  is  heading  north-east.  It  is  the  same 
for  the  other  points  of  the  compass.  It  is  evident  that  the 
compass  card  thus  arranged  acts  to  some  extent  as  a  dictionary 
enabling  the  signals  emitted  by  a  ship  in  the  vicinity  to  be 
translated,  and  coiisc>[uently  the  direction  in  which  it  is  head- 
ing to  be  deducted  therefrom. 

Submarine  Signalling.        E.  Lake.   No.  14230,  of  1904. 

The  method  consists  in  operating  the  striker  or  actuator  of  a 
submerged  sounding  device  by  fluid  pressure  in  conjunction 
with  the  force  of  gravity,  tlie  detonating  impulse  of  the 
actuating  mechanism  being  produced  by  fluid  pressure,  and 
the  return  of  such  mechanism  to  a  normal  position  being 
accomplished  by  the  force  of  gravity  acting  upon  the  same. 
An  auxiliary  feature  of  the  method  consists  in  controlling  the 
actuating  )nechanism  to  operate  by  code.    The  device  by  means 


Specification  No.  14230,  of  19C4. 

of  which  the  i.iethod  is  performed  comprises  a  bell  or  other 
sounding  device  suspended  in  the  water,  and  having  its  hammer 
or  actuator  in  positive  connection  with  a  piston  normally  held 
in,  and  returned  to,  one  position  by  gravity,  but  operating 
upon  the  application  of  fluid  pressure  thereto  to  cause  the 
hammer  to  strike  the  bell,  a  valve  controlling  the  admission 
and  exhaust  of  the  fluid  to  and  from  the  piston,  and  code 
mechanism  operated  to  govern  the  action  of  the  valve. 

Stopping  Holes  in  the  Hulls  of  Ships.  Ezra  Smith. 
No.  15769,  of  1904. — This  invention  provides  improved  appa- 
ratus for  stopping  holes  which  may  have  been  caused  by 
collision  in  the  hulls  of  ships.  The  apparatus,  which  is 
especially  devised  for  easy  employment  upon  a  sunken  vessel, 


Specification  No.  15769,  of  1904. 

consists  of  a  concave  shield  having  a  projecting  flange  upon  its 
outer  edge.  The  shield  is  of  thin  metal  and  of  a  shape  suitable 
for  covering  the  hole  to  be  stopped,  and  it  is  clamped  m  posi- 
tion by  a  screw  bolt  passing  through  a  cross  bar  placed  across 
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the  hole;  a  nut  upon  the  bolt  having  handles  by  which  it  may 
be  readily  turned.  A  grummet  of  rubber  or  oakum  and  red 
lead,  or  the  like,  is  interposed  between  the  flange  referred  to 
and  the  side  of  tke  ship. 

Bell  Buoys  or  Mark  Boats.  J.  Trice.  No.  22504,  of 
1903. — A  bell  without  a  tongue  is  fixed  on  a  rigid  stand  on  a 
buoy  or  boat;  insidt  this  bell  there  are  fixed  on  the  same  stand 
two  metal  tubes  or  troughs  at  right  angles  to  each  other  in 
parallel  horizontal  planes,  the  ends  of  the  tubes  being  kept 
just  clear  of  the  inside  of  th^  bell.  The  ends  of  the  tubes  are 
enlarged  so  as  to  form  recesses  near  the  ends,  and  are  fitted 
with  a  bevelled  ring  which  reduces  the  inside  diameter  at  the 
extreme  ends.    In  each  tube  or  trough  is  placed  a  heavy  ball 


Specification  No.  22004,  of  1903. 

turned  to  such  a  diameter  that  it  will  roll  freely  through  the 
tube,  drop  into  the  recesses  at  the  tube  ends,  or  if  rolled  with 
sufficient  force  will  protrude  through  the  bevelled  rings  at  the 
ends  and  strike  the  bell  and  then  fall  back  into  the  recess.  As 
the  biioy  or  boat  on  which  the  bell  is  fixed  rolls  in  a  seaway 
the  balls  roll  from  end  to  end  of  the  tubes,  striking  and  ring- 
ing the  bell — the  recesses  being  so  formed  that  they  retain  the 
balls  until  the  angle  of  incline  is  sycli  as  to  cause  a  blow  of 
sufficient  force  to  sound  the  bell  loudly. 


SIR 


W.  G.  ARMSTRONG,  WHITWORTH 
CO.  LIMITED. 


AND 


The  anual  meeting  was  held  last  month  in  Newcastle,  Sir 
Andrew  Noble  presiding.  The  directors  recommended  a  dividend 
of  3s.  per  share,  or  15  per  cent,  froj  of  income  tax,  of  which,  6d. 
had  been  paid  as  interim  dividend.  The  chairman,  in  proposing 
the  adoption  of  the  report,  said  the  board  had  been  approached 
with  the  proposition  that  a  somewhat  higher  rate  of  dividend 
should  be  paid  as  an  interim  dividend.  They  had  been  carefully 
considering  that,  and  it  was  proposed  ^hat  the  next  interim 
dividend  should  be  Is.  per  share.  The  amount  they  carried 
forward,  a  little  over  d£86,0i)0,  would  be  sufficient  to  pay  the 
extra  6d.  The  emiAoyts'  deposits  had  risen  largely,  and  the 
directors  were  seriously  ocrsidering  whether  it  would  not  be 
necessary  to  put  some  limitation  to  the  amount.  If  the  whole 
were  to  be  suddenly  withdrawn  by  .iny  chance  it  might  cause 
some  inconvenience.  In  addition  to  ordinary  depreciation  there 
had  been  a  special  sum  of  i;50,000  for  depreciation  of  their 
armour  plate  machinery.  In  The  Titiws  financial  and  com- 
mercial supplement  ajjptared  the  statement  that  "  in  1901-2  the 
land  buildings  and  plant  were  revalued  and  appreciation  of 
^6150,087  was  set  off  against  goodwill,  but  this  was  merely  a 
book  entiy."  That  statement  was  entirely  a  mistake.  When 
the  works  were  revalued  there  was  about  half  a  million  written 
off  against  goodwill,  and  this  sum  of  ^150,087  was  the  amount 
at  which  the  remaining  goodwill  was  left.  Since  that  date  this 
sum  has  been  very  considerably  lessened.  They  always  admitted 
at  Elswickthat  goodwill  was  not  an  asset  standing  upon  the  same 
basis  as  other  items  in  the  balance  sheet.  Seeing  that  the  total 
assets  stood  now  at  something  over  ^6,000,000,  a  sum  «f  a  trifle 
over  J;i00,000  was  a  mere  bagatelle  The  chairman  of  a  large 
concern  (Sir  Charles  MacLaren)  recently  alluded  to  the  great 
depression  in  merchant  shipping.  That,  of  course,  affected 
engineering  to  a  very  considerable  extent,  and  even  Elswick  had 
been  obliged  to  reduce  the  number  of  hands  very  considerably. 
He  dared  say  they  would  expect  him  to  say  a  few  words  about 
the  war  in  the  Far  East.  It  was  important  to  notice  that  all 
the  regular  sea  battles  had  been  fought  at  great  distances, 
never  nearer  than  3,000  metres,  a  little  over  3,000  yards;  the 
reason  for  this  was  the  fear  of  torpedoes.  They  had  been  using 
chiefly  18  in.  torpedoes,  and  this  had  made  it  necessary  that 
fleets  should  engage  at  great  distances.  The  consequence  was 
that  they  had  to  have  much  more  powerful  guns  with  a  longer 
range,  and  they  were  producing  guns  in  very  large  numbers  at 
Elswick  having  velocities  either  of  3,000  ft.  jjer  second  or  approxi- 
mating thereto.  He  had  mentioned  Sir  Charles  MacLaren's 
reference  to  the  foreign  competition  they  we're  at  prasent 
experiencing  in  shipbuilding.  It  was  quite  true  that  this  country 
was  still  ahead  of  other  natiors  of  the  world,  but  they  were 
rapidly  apprc  aching  us.  Investigation  that  had  been  carried  on 
by  Mr.  Chamberlain's  Commission  showed  how  very  serious  the 
eifects  had  become.  He  saw  somewhere  that  12  iron  or  steel 
works  had  during  the  last  few  years  been  wholly  or  partially 
closed.    Tlie  question  was  one  that  affected  the  workmen  even 


more  than  it  affected  the  employers,  and  it  must  affect  the  whole 
country  very  materially.  He  did  not  deny  that  there  were  other 
causes  which  might  contribute  to  that,  but  he  wanted  to  impres.s 
upon  the  whole  of  tiie  cmjiloiitH  the  importance  of  straining  every 
nerve  to  meet  the  competition.  Tlie  report  was  seconded  by 
Colonel  Swan,  and  adopted. 


Engineer  Captain. 
S.  Sanders  to  President  additional  for  temporary  service  and 
for  instructions  in  water-tube  boilers  and  oil  fuel,  to  date 
August  27th. 

Engineer  Commanders. 

W.  J.  Anstey  to  Venerable,  to  date  September  8th. 

P.  Marrack  to  President  for  temporary  service  in  Admiralty, 
to  date  August  22nd. 

H.  S.  Eashbrook  to  Vivid,  additional,  for  general  drafting 
dntif  s  on  expiration  of  foreign  service  leave;  W.  J.  Ander- 
son to  Pembroke,  additional,  for  Chatham  Dockyard,  for 
torpedo  depot,  and  J.  E.  Johnson  to  Pembroke,  for  Blen- 
heim, to  date  August  24th. 

H.  P.  Viuing  and  H.  Gaisford  to  Vernon  and  Excellent,  lent 
for  torpedo  and  hydraulic  courses,  to  date  September  17th. 

W.  G.  Mogg  to  Vivid  for  Renown,  and  T.  Green  to  Fire 
Queen  for  Royal  Arthur,  both  on  Renown  paying  off. 

P.  IJinghom  to  Euryalus,  for  service  as  Coal  Inspector,  re- 
appointed on  promotion,  to  date  September  15th;  H.  J. 
Turner  to  Majestic,  reappointed  on  promotion,  to  date 
September  16th. 

E.  A.  Short  to  Vivid  for  Arrogant,  on  paying  off,  to  date  Sep- 
tember 30th;  H.  J.  J.  G.  Moon  to  Vivid  for  Rainl)ow,  to 
date  September  17th. 

C.  B.  Eecky  to  Enchantress,  reappointed  on  promotion,  to 
date  September  1st. 

W.  R.  Apps  to  Fire  Queen  for  Devastation,  on  paying  off,  to 
date  September  10th. 

Engineer  Lieutenants. 

J.  B.  Nicholson  to  Fire  Qu^en  (supernumerary),  to  date 
August  26th. 

C.  E.  Vining  to  Vernon  and  Excellent  (lent),  for  torpedo  and 
hydraulic  courses,  to  date  September  17th. 

L.  Howell  to  Vivid  for  Sprightly,  to  date  September  9th. 

J .  H.  Jenkin  to  Pembroke  for  Pegasus,  cn  paying  off,  to  date 
September  23rd. 

H.  W.  Heyes  to  Halcyon  for  Peterel,  to  date  September  13th; 

G.  E.  A.  Crichton  to  Pembroke  for  Welland,  to  date 
August  31st. 

H.  G.  Radford  to  Vivid  for  Bittern,  and  H.  A.  Brown  to  Fire 
Queen  for  Vigilant,  to  date  October  19th;  C.  Barker  to 
Fire  Queen  for  Spartiate,  to  date  November  5th. 

J.  C.  Pearson,  appointment  to  Pembroke  for  Diana,  to  date 
August  30th,  and  to  Diana,  on  recommissioning,  has  been 
cancelled,  to  rejoin  Aurora  forthwith;  H.  C.  D.  Barker, 
appointment  to  Britannia  for  Aurora,  to  date  August  30tli, 
has  been  cancelled.' 

W.  E.  Longland,  G.  F.  Thompson,  E.  Crabtree,  W.  Rattey, 
C.  Barker,  C.  E.  Stone,  S.  U.  Hardcastle,  G.  Moore,  A. 
L.  Picton,  J.  M.  Simpson,  and  J.  D.  W.  H.  F.  Cranley, 
all  lent,  and  A.  Burner,  G.  S.  Holgate,  H.  T.  Canning, 
and  J.  F.  Bell  to  Vernon  and  Excellent,  for  torpedo  and 
hydraulic  courses,  to  date  September  17th. 

G.  S.  Holgate  to  Vivid  for  Rainbow,  undated;  H.  E.  Rock  to 
President,  additional,  as  Engineer  Overseer  of  South- 
ampton and  district,  and  H.  T.  Canning  to  Pembroke  for 
Colne,  to  date  September  7th;  J.  A.  Richards  to  Inde- 
fatigable, to  date  October  1st. 

G.  W.  S.  Aldwell  to  Thames  for  instructional  duties,  W.  A. 
Monk  to  Implacable,  H.  E.  Brook  to  Bulwark  to  assist 
Engineer  Captain,  A.  H.  Gorges  to  Wildfire  for  Immor- 
talite,  S.  M.  Russell  to  Albemarle,  R.  D.  Cox  to  Pioneer, 

H.  S.  Brig;i;-s  to  Empress  of  India,  J.  Wisdom  to  Berwick, 
and  F.  J.  L.  Heath  to  Jupiter,  all  reappointed  on  promo- 
tion, to  date  September  15th. 

H.  F.  Bell  has  been  advanced  to  the  Senior  List,  from  July 
1st,  1904,  with  seniority  of  July  1st,  1896. 

T.  C.  Mon-is  to  Diana,  on  commissioning,  J.  C.  Pearson  to 
Pembroke  for  Diana,  to  date  August  30th,  and  to  Diana 
on  commissioning;  H.  C.  D.  Barker  to  Britannia  for 
Aurora,  and  A.  J.  C.  Moore  to  Pembroke  for  Diadem,  to 
date  Ausrust  30th. 
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C.  B.  Lecky,  promoted  to  Eng^ineer  Commander,  with  seniority 
of  Soi^tcmber  Ist. 

A.  11.  Anderson  to  Ltander  for  Tyne,  and  for  torpedo  boat 

destroyers,  and  W.  A.  Wallis  to  Andromache  for  Alarm, 
to'  date  August  24th;  P.  D.  Church  to  Pembroke,  super- 
numerary, T.  C.  Morris  to  Pembroke  for  Diana,  H.  P. 
Sparkes  to  Andromache,  and  G.  Attwool  to  Fire  Queen 
for  Melpomene,  to  date  August  23rd;  W.  S.  Frowd  to 
Vivid  for  Patrol,  to  date  August  24tli. 

W.  E.  Long-land  to  Fire  Queen  for  Europa,  to  date  November 
5th;  J.  A.  Owen  to  Leander  for  Flying  Fish,  E.  R.  Amor 
to  Fire  Queen  for  Powerful,  G.  N.  Leslie  to  Leauder  for 
Stal,  E.  J.  Mowlain  to  Leander  for  Stag,  G.  W.  S.  Aid- 
well  to  Thames  for  Hazard,  C.  E.  M.  Eoe  to  Thames  for 
instructional  duties,  P.  C.  W.  Howe  to  Royal  Sovereign, 
J.  A.  Anderson  to  Vivid  for  Hogue,  and  P.  D.  Church  to 
Pembroke  for  Greyhound,  to  date  September  17th. 

G.  F.  Thonqosou  to  Fire  Queen  for  Arab,  undated;  H.  A. 
Brown  to  Fire  Queen  for  Dee,  to  date  August  31st;  J.  S. 
Constable  to  Implacable,  to  date  August  31st,  and  on  re- 
commissioning. 

J.  Kennedy  to  President  to  assist  Engineer  Commander  in 
overseeing  dtities,  A.  J.  Mackean  to  Vivid  for  Moy,  and 
G.  Northey  to  Pembroke  for  Carnarvon,  to  date  August 
29th. 

J.  W.  J  .  Sellex  to  Pembroke  for  Diana,  to  date  September  7th, 
and  to  Diana,  on  commissioning,  to  date  September  30th; 
J.  B.  Nicholson  to  Vivid  for  Sprightly,  to  date  September 
7th. 

P.  Bingham  and  H.  J.  Turner  promoted  to  Engineer  Com- 
manders, with  seniority  of  September  15th  and  September 
16th  respectively. 

G.  F.  Thompson,  appointment  to  Fire  Queen  for  Arab  has 
been  cancelled,  to  date  September  2nd. 

G.  F.  Thompson  to  Vivid  for  Arab,  to  date  September  2ud. 

T.  G.  Proctor  to  Royal  Oak,  and  J.  J.  Shirvell  to  Fire  Queen 
for  Dee,  to  date  September  9th;  F.  L.  Crook  to  Pembro'ke 
for  Carnarvon,  to  ;date  September  10th. 

G.  Northey,  apjoomtment  to  Carnarvon  has  been  cancelled. 

Acting  Engineer  Lieutenant. 
S.  G.  Misselbrook,  lent  to  Vernon  and  Excellent  for  torpedo 
and  hydraulic  courses,  to  date  Sejotember  17th. 

Engineer  Sub-Lieutenants. 

F.  J.  Pedrick  to  Pembroke  for  Black  Prince,  and  C.  T.  Morgan 

to  Halcyon  for  Tenedos  for  charge  of  stores,  to  date  Sep- 
tember 21st. 

H.  G.  W.  Haddy,  W.  J.  Hawken,  and  J.  S.  Madden,  all  lent, 
and  H.  Hodsou  to  Vernon  and  Excellent  for  torpedo  and 
hydraulic  courses,  to  date  September  17th;  G.  H.  Hirtzcl 
to  Fire  Queen,  supernumcraiy,  to  date  August  20th. 

B.  Harvey  to  Wildfire  for  Sheerness  Dockyard  as  Assistant  to 

Chief  Eui^incer  in  charge  of  Drawing  Office,  temporarily, 

to  date  Auyiist  :i0th. 
E.  G.  Ede  to  Berwick,  to  date  August  29th. 
H.  B.  Sears  to  Pembroke  for  Scylla,  undated;   J.  W.  Steel, 

S.  Brown,  and  W.  S.  L.  Collins  to  Im2)lacable,  to  date 

September  9th;  W.  J.  Lay  to  Cambridge  for  Conqueror, 

to  date  September  9th. 

C.  R.  J.  Randall  to  Fire  Queen,  superniumerary,  to  date  Sep- 

tember 16th. 

W.  A.  Monk  to  Implacable  and  F.  S.  Carlisle  to  Kent,  to  date 

September  9th. 
H.  W.  Couch  to  Albemarle,  to  date  September  15th. 

Chief  iArtieicek  EnginiJeks. 

C.  J.  Brooks  to  Egmont  for  Bruizer,  and  L.  Jackson  to  Drake, 

to  date  September  15th. 
H.  T.  Leverett  to  Rinaldo,  to  date  August  25th. 
W.  E.  Marshall,  lent  to  Vernon  and  Excellent  for  torpedo  and 

hydraulic  co'irses,  to  date  September  17th. 

4RTIFICER  EnginiJers. 

A.  E.  Mallett  to  Nelson,  to  date  September  15th. 
J.  A.  Potter  to  Ariadne,  to  date  September  17th;  E.  G.  Hos- 
kins  to  Thames  for  Hazard,  to  date  October  30th. 

G.  Banfield  to  Pembroke  for  Diana,  to  date  August  30th,  and 

for  Diana  on  commissioning. 
T,  M.  Davidson  to  Implacable,  to  date  September  9th. 
J.  Liddle,  F.  W.  Gardiner,  C.  B.  Smith,  all  lent  to  Vernon 

and  Excellent  for  torpedo  and  hydraulic  courses,  to  date 

September  17th. 
P.  S.  Morris  to  Britomart,  S.  Sylvester  to  Glory,  and  O.  H. 

Naylor  to  Jason,  to  date  August  25th. 

Acting  Artificer  Engineers. 

D.  C.  Scott  to  Excellent  for  Hunter,  to  date  August  25th. 

J.  G.  Johnson  to  Vernon,  additional,  for  Torpedo-boat  No. 
110,  to  date  August  30th. 


W.  H.  C.  Fox,  G.  M.  Wallis,  E.  W.  Eckcrsloy,  A.  E.  Pressey, 
all  lent  to  Vernon  and  Excellent  for  torpedo  and  hydraulic 
courses,  to  date  September  7th;  W.  H.  A.  A.  Cotham  to 
Fire  Queen,  supernumerary,  to  date  August  14th;  W.  W. 
E.  Wakcly  to  Vivid,  supernumerary,  to  date  September 
8th. 

J.  Anderson  to  Vernon  for  Torpedo-boat  109,  to  date  Sep- 
tember 9th. 

W.  J.  Smails  to  Medea,  to  date  September  15th. 

A,  E.  Winter  to  Sa,ppho  for  Thrush,  to  date  .Vugust  20tli. 

CnirF  Engine-boom  Artificers. 
AV.  H.  A.  A.  Cotham,  promoted  to  Acting  Artificer  Engineer, 
with  seniority  of  August  H.th ;  W.  \V.  E.  Wakely,  pro- 
moted  to    Acting   Artificer  Engineer,   with  seniority  of 
September  8tli. 


INSTITUTE  OF  MARINE  ENGINEERS. 


The  session  for  papers  and  discussions  in  couuectiim  with  tlie 
Institutte  of  Marine  Engineers  was  re-opened  on  Monday, 
October  10th,  at  th©  premises  of  the  Institute,  58,  Romford  Road, 
Stratford,  at  8  p.m.,  by  the  discussion  of  a  paper  by  Mr.  H. 
Brandon  on  "  The  Protection  of  Metal  Surfaces,"  read  on  April 
18th.  The  following  is  th©  programme  for  the  remainder  of  the 
month :  — ■ 

Monday,  October  17th. — 7-45  p.m..  Fuel  Testing. 

Wednesday,  October  19th. — 6-30  i).m..  Annual  Dinner  at 
Liverpool  Street  Station  Hotel. 

Monday,  October  24th. — 8  p.m.,  "  Teclmical  Education" 
Paper  and  Discussion. 

Monday,  October  31st. — 8  p.m..  Illustrated  Lecture  on  Light- 
houses, by  Mr.  J.  Sparling. 


Brilliant- — South  Shields,  Seijtombcr  30tli.  Geestemunde 
tank  steamer  Brilliant,  Tyne  for  New  York  (light),  returned, 
rudder-hie-ad  having  broken  when  40  miles  off  Tyne. 

Mina. — Dartmoutli,  Sejjtember  9tli.  The  steamer  Mina  was 
picked  up  yesterday  afternoon  off  Ushant  by  Danish  steamer 
Svend  II.,  and  towed  here  this  morning;  her  machinery  has 
given  out,  and  a  survey  is  being  held. 

HyadeS- — Manila,  August  3rd.  The  American  steamer 
Hyades  arrived  here,  July  27th,  for  permanent  repairs  to  con- 
denser and  boiler,  having  received  the  damage  while  towing  the 
stcamor  Ohio  to  Nagasaki. 

Aras  ■ — Grimsby,  Septembeir  2nd.  Nci'wegian  steamer 
Struirliiili,  from  Trapani,  rejjorts  having  jjassed  steamer  Aras, 
of  Ncvxrastlie,  in  difficulties  in  Bay  of  Biscay,  40  N,  6  W,  on 
August  29tli;  machinery  supposed  to  be  damaged,  but  refused 
assistance, — (Memo. :  The  Aras  arrived  London,  September  1st, 
from  Novorsssisk.) 

King's  Lynn. — Goole,  September  16th.  Steamer  King's 
Lynn,  light,  from  Rouen,  fouled  cable  of  Wreathier  in  Goole 
Reach  this  morning,  disabling  King's  Lynn's  engines,  after- 
wards colliding  with  steamer  Southwark,  coal  cargo,  for  Ports- 
mouth, doing  considerable  damage  to  latter's  bridge.  Southwark 
procE'edod. 

Alice. — Dundee,  September  2nd.  Steamer  Alice,  of  Dundee, 
from  Middiesbro'  for  Montrose,  vdth  railway  chairs,  has  been 
towed  here  by  steamer  Tlior,  of  Bergen,  bound  from  Grange- 
moutli  for  Cronstadt,  with  coal,  Alice  having  been  disabled 
through  the  bursting  of  low-pressure  cylinder,  off  May  Island. 

Rugbeian. — South  Shields,  September  2ud.  New  steamer 
Rugbeian,  Aberystwith,  left  Tyne  yest-erday  for  Gibraltar,  for 
orders,  returned  last  night,  machinery  deranged. 

Skjaerstad. — Harstad,  September  10th.  The  steamer 
Skjaerstad  has  arrived  here  to  rejaair  broken  propeller  shaft. 

H.M.S.  Triumph.— St.  Ann's  Head,  September  16th. 
H.M.  battleship  Ti-iumph  passed  into  Milford  Haven  with  "not 
under  control"  signal  flying;  signalled  both  main  condensers 
leaking  very  badly. 
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EVAPORATIVE   TESTS   OF  LANCASHIRE 
BOILERS. 

By  William  D.  Hamilton,  M.I.Mech.E. 

The  following  tests  were  carried  out  for  the  jKirpose  of 
demonstrating  a  guarantee  that  each  boiler  would  evap- 
orate 10,0001b.  of  water  per  hour  fi'oni  a  feed-water 
temperature  of  240deg.  Fah.  with  rough  small  steam  coal 
after  it  had  passed  througli  a  mesh  f  in.  diameter. 

The  installation  consists  of  a  bcittery  of  six  double-flued 
Lancashire  boilers  and  an  eoonoraiser  of  480  pipes,  the 
whole  being  constructed  for  a  daily  working  pressure  of 
1681b.  per  square  inch,  at  which  pressure  the  safety  valves 
were  set  to  blow  off.  The  main  steam  and  feed  ranges  are 
in  accordance  with  the  best  modern  practice,  and  the  setting 
of  the  boilers  and  economiser  are  as  shown  in  accompanying 
illustrations.  To  prevent  error  blank  flanges  were  fitted 
on  all  the  connections  leading  from  the  measuring  tank, 
excepting  the  outlet  to  donkej'-feed  supply.  Blank  flanges 
were  fitted  between  the  two  donkey-feed  pumps  and  the 
two  donkey-feed  supply  tanks  imdenieath  the  measuring 
tanks,  as  well  as  blank  flanges  fitted  on  the  blow-off  valves 
of  the  boilers  under  trial.  A  pipe  was  also  fitted  to  the 
economiser  relief  valve  and  led  back  to  the  donkey  supply 
tank,  and  the  eoonomiser  blow-off  was  laid  under  inspection, 
so  that  every  branch  in  the  sysitem  which  might  lead  to 
error  Avas  absolutely  blanked  off  or  open  to  inspection 
during  the  whole  of  the  trials. 

Method  of  measuring  Water  supplied  to  Boilers. — ^The 
water  used  was  pumped  from  a  shaft  under  construction, 
and  run  by  gravitation  into  the  measuring  tanks.  The  two 
measuring  tanks  were  those  belonging  to  the  Mather  and 
Piatt  water-softening  process  in  use  at  the  works,  and 
were  situated  immediately  above  the  donkey  supply  tank. 
The  tanks  were  carefully  calibrated  bj^  staffing  them  at  ten 
jKiints  equidistant  each  way  to  obtain  the  superficial  aiea, 
and  after  allowing  for  the  displacement  of  pipes,  stays, 
angles,  and  rivets,  it  was  found  that  one  inch  of  depth  was 
equal  to  1,1781b.  at  a  temperature  of  53  deg.  Fah.,  which 
was  the  uniform^  temperature  of  water  in  tanks  thix)Ughout 
the  trials.  At  the  commencement  of  each  trial  the  donkey 
supphr  tank  was  filled  to  overflow  point,  and  the  first 
measuring  tank  to  a  height  which  was  carefully  noted. 
The  water  in  each  boiler  was  also  carefully  inarked  and 
measured  from  a  fixed  point  on  water  gauge.  The  pump 
was  started  on  supply  tank,  into  which  the  measured  water 
from  the  first  tank  was  now  allowed  to  run  at  a  rate  about 
equal  to  the  amount  which  the  boilers  were  evaporating. 
On  approaching  fixed  limits  of  calil)ration  the  valve  on 
the  fii^st  measuring  tank  was  closed  and  the  water  level 
carefully  staffed.  The  level  of  water  in  the  second 
measuring  tank  was  now  carefully  noted,  and  the  valve 
opened  to  donkey  supply  tank,  the  first  measuring  tank 
meanwhile  being  filled  up.  On  approaching  fixed  limits  of 
calibration  the  water  level  in  the  second  measuring  tank 
was  carefully  staffed,  and  so  on  ;  the  operations  were  repeated 
until  the  end  of  the  trials,  when  water  levels  in  boilers  and 
donkey  supply  tank  were  brought  exactly  to  the  mark  from 
which  they  started,  and  the  final  level  of  water  in  the 
measuring  tank  for  the  day's  trial  carefully  staffed  and 
noted.  The  limit  of  calibration  was  fixed  between  the 
upper  and  lower  system  of  stays  or  tie  rods,  so  tliat  the 
water  measured  at  any  depth  between  these  points  gave 
a  unifonn  weight  of  water  per  unit  of  depth. 

Weighing  of  Coal. — The  coal  was  weighed  on  a  Pooley 
weighing  machine  (which  had  been  carefully  tested),  and 
thereafter  dumped  into  a  wooden  enclosure  fixed  in  front 
of  each  of  the  boilers  under  test,  thus  making  it  practi- 
cally impossible  for  other  than  weighed  coal  to  find  its  way 
into  the  furnaces. 

Cleaning  of  Fires  and  Weighing  of  Ashes. — The  fires 
were  cleaned  one  hour  before  tlie  commencement  of  each 


trial  and  one  hour  before  the  finish,  when  the  ashes  were 
carefully  weighed,  tiie  steam  demand  on  the  boilers  lietween 
these  points  being  constant.  It  will  be  seen  from  the  table 
how  closely  the  percentages  of  ash  in  analysis  and  those 
obtained  under  actual  working  conditions  approximate. 
Practically  speaking,  there  was  no  appreciable  amount  of 
unburnt  carbon  in  the  ashes  drawn  during  the  trials. 
Consequently  this  item  does  not  appeal'  in  the  balance 
sheet. 

Method  of  Firing. — On  the  17th,  18th,  and  19th  of 
April  the  boilers  under  trial  were  Nos.  1  and  4  in  the 
battery,  as  previously  described.  The  stokers  were  handled 
by  two  firemen,  one  fireman  devoting  his  energies  solely 
to  the  raking,  slicing,  and  adjusting  of  coal  feed  and 
throw  oil  each  l>oiler,  while  the  hoppers  were  charged 
by  another  fireman.  On  the  I7th  Ap-il  each  furnace 
was  naked  on  an  average  eight  times  per  hour,  and 
sliced  three  times.  On  the  18th  April  each  furnace  was 
raked  on  an  average  six  and  a  quarter  times  per  hour, 
and  sliced  three  times;  and  on  the  19th  April  each  furnace 
was  raked  6'6  times  on  an  average  per  hour,  and  sliced 
3  2  times.  It  was  Judged  of  importance  that  these  move- 
ments should  be  carefully  noted  in  view  of  the  high 
evaporative  performance  of  the  boilers,  and  it  seems  quite 
clear  from  this  record  that  to  maintain  such  work,  in 
addition  to  the  machines  being  in  first-class  order,  it  is  one 
good  fireman's  work  to  rake,  slice,  and  adjust  the  coal  feed 
and  throw  on  the  two  machines  fitted  to  each  boiler.  In 
other  words,  to  maintain  such  work,  even  with  mechanical 
means  of  charging  hoppers,  it  would  require  one  fireman 
to  each  boiler. 

On  the  22nd  April  the  trial  was  made  on  Nos. 
1  and  2  boilers.  Each  man  confined  his  energies  to 
raking,  slicing,  and  adjusting  of  the  two  machines 
on  each  boiler,  while  the  hoppers  were  charged 
])y  other  assistance.  During  this  trial  each  furnace 
was  raked  on  an  average  5  2  times  per  hour,  and  sliced 
4'2  times.  The  lai-ge  amount  of  slicing  during  this  trial 
is  due  to  the  fact  tiiat  not  until  after  the  trial  had  com- 
menced was  it  discovered  that  in  three  of  the  hollow  fire 
bars  of  No.  2  boiler  the  automatic  cleaning  spears  were 
broken,  thus- allowing  the  hollow  bar  to  fill  up  with  small 
clinker  and  ash,  and  rendering  largely  inactive  from  four 
to  five  square  feet  of  grate  surface.  But  for  this  circum- 
stance the  results  would  have  been  consideral)ly  improved 
both  as  regards  quantity  of  water  evaporated  and  efficienc}'. 

On  the  evening  of  the  22nd  April  tlie  aforesaid  firebars 
were  repaued,  and  on  tlie  23rd  April  another  trial  was  made 
with  everything  in  order.  During  the  first  three  and  a  half 
hours  of  this  trial  the  boilers  were  worked  about  a 
maximum  .and  the  water  carefully  measured  for  this  time, 
when  an  average  of  11,2381b.  i>er  boiler  per  hour  was 
obtained.  During  this  period  continuous  observations  were 
made  with  a  Barrus  wire-drawing  calorimeter  on  the  main 
stop  valve  of  No.  1  boiler  (see  calorimeter  notesK  It  was 
intended  to  work  .the  boilers  for  the  remainder  of  the  test 
at  a  rate  equal  to  the  present  steam  demand,  but  the 
stoppage  of  the  large  pumping  engine  at  3-25  p.m. 
necessitated  the  easing  of  firing  in  No.  2  boiler,  which  was 
then  slowly  worked  until  end  of  test. 

Analysis  of  Flue  Gases. — ^On  the  22nd  April  12  samples 
of  gases  were  taken  in  three  hours,  and  carefully  analysed 
on  the  spot.  The  samples  were  taken  continuously,  and 
without  reference  to  tlie  times  of  raking  or  slicing — i.e., 
no  special  effort  was  made  to  take  the  gases  for  a  fancy 
sample  at  special  times  when  the  doors  were  closed.  It 
may  be  safely  concluded,  therefore,  that  the  averages  given 
in  the  table  constitute  a  reliable  average  sample  of  gas 
throughout  the  trial.  The  highest  percentage  of  CO2 
obtained  was  14'2,  and  the  lowest  9'4. 

On  the  23rd  April  10'  samples  of  gases  were  taken  in 
the  same  manner  in  two  hours,  the  highest  percentage  of 
,  CO2  obtained  being  14'8,  and  the  lowest  9  6.    A  trace  of 
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CO  was  obtained  on  both  days,  but  on  this  appearing  word 
was  immediately  passed  to  the  firemen  to  keep  their  fires 
slightly  lighter,  which  was  done,  and  loss  from  this  source 


according  to  Orsat's  formulae  by  Messrs.  Tatlock  and 
Thomson,  city  analysts,  Bath  Street,  Glasgow.  The  gases 
were  taken  from  downtakes  of  No.  1  and  No.  2  boilers  by 


Evaporative  Tests  of  Lancashire  Boilers. 


Date  of  trial   

Duration  of  trial 


Weather  

Barometer   

Heating  suiface  

Grate  surface   ^  

Ratio  of  grate  svirface  to  heating  surface  (Boiler  H.S.  only)  

Steam  piessure   

Description  of  coal   ,  

Total  coal  consumed  (in  each  boiler)   

Coal  consumed  per  hour  (in  each  boiler)   

Goal  consumed  per  square  foot  grate  surface  per  hour   

Quantity  of  ashes  

Per  cent  of  ashes   

Temperature  of  outside  air   

Temperature  of  feed  entering  economiser   ,  

Temperature  of  feed  to  boiler   

Total  water  evaporated  ;  actual  conditions  (in  each  boiler)   

Equivalent  evaporation  from  and  at  212  deg.  Fah.  (in  each  boiUr)  

Water  evaporated  per  hour ;  actual  conditions  (in  each  boiler)   

Equivalent  evaporation  from  and  at  212  deg.  Fah.  (in  each  boiler)  

Equivalent  evaporation  at  1601b.  pres.  ure  from  240  deg.  Fab  

Per  cent  of  evaporation  in  excess  of  guarantee   

Water  evaporated  per  sq.  ft.  heating  surface  per  hour ;  actual  condition^ 

Equivalent  evaporation  from  and  at  212  deg.  Fah.   .  .■  

Water  evaporated  per  pound  of  coal ;  actual  condition.?  

Equivalent  evaporation  from  and  at  212  deg.  Fah  

Water  evaporated  per  pound  of  dry  coal ;  actual  conditions  

Equivalent  evaporation  from  and  at  212  deg.  Fab  

Water  evaporated  per  pound  of  combustible  ;  actual  conditions  

Equivalent  evaporation  from  and  at  212  deg.  Fah  


Water  evaporated  per  pound  carbon  value  of  dry  coal  f  i  om  and  at ) 
212  deg.  Fab  \ 

Percentage  of  water  in  steam   

Percentage  of  steam  used  for  driving  and  blowing  stokers   

Temperature  of  gases  entering  economiser  

Temperature  of  gases  leaving  economiser   

Temperature  of  gases  at  side  flues  

Draft  in  inches  of  water  behind  economiser   


Weight  of  products  of  combustion  leaving  downtake  per  pound  of  ) 
coal  as  fired  ) 


Weight  of  steam  leaving  downtake  per  pound  of  coal  as  fired  

Weight  of  unburnt  air  leaving  downtake  per  pound  of  coal  as  fired  

Heat  capacity  of  gases  

Analysis  of  flue  gases ;  CO2  by  volume  

Analysis  of  flue  gases  ;  CO  

Analysis  of  flue  gases  ;  0  

Analysis  of  flue  gases  ;  N  by  difference   


April  17tb. 

April  18th. 

April  19th. 

April  22nd. 

April  23rd. 

g 

g 

8 

8 

7 

••  { 

Bright  and 
clear. 

Bright  and 
c;ear. 

Bright  and 
clear. 

Dull  and 
rainy. 

]■  Dull. 

30-1 

30 

30 

29-8 

29-9 

Sq.  ft. 

957 

957 

957 

957 

967 

Sq.  ft. 

38 

38 

38 

38 

38 

1  to  25-18 

1  to  25-18 

1  to  25-18 

1  to  25-18 

1  to  25-18 

Lbs. 

168 

168 

168 

168 

168 

f 
( 

Semi- 
bituminous. 
Rough  small. 

\  Ditto 
) 

Ditto 

Ditto 

Ditto 

Lbs. 

10,904 

10,864 -fi 

10,873-8 

11,023-8 

8,298-75 

Lbs. 

1,363 

1,358 

1,359 

1,378 

1,185*53 

Lbs. 

35-87 

35-73 

35-70 

36-26 

31*19 

Lbs. 

597-5 

743-5 

630 

931-25 

644-5 

54 

6-8 

5-8 

8-4 

7-7 

Degs. 

58 

57 

60 

60 

56 

Degs. 

53 

53 

53 

53 

53 

Degs. 

230 

235 

240 

220 

221*7 

Lbp. 

05,344 

94,951-7 

94,829 

90,916-8 

71,784*3 

Lbs. 

98,490-7 

97,609-6 

97  oia 

P4,917*2 

74,;2r*4 

Lbs. 

11,918 

11,868-9 

11,853 

11,;64*6 

10,254*8 

Lbs. 

12,311 

12,201*2 

12,126*25 

11,E61*0 

10,675*2 

Lbs. 

12,049 

11,940 

1 1,86  "1 '4 

11,603*2 

10  470*15 

17-1 

16-3 

15*8 

14 

4*5 

12-4 

12-4 

12*3 

11-8 

10*7 

12-8 

12-7 

12*6 

12*4 

11*1 

8-74 

8-8 

8*72 

8*24 

8*64 

9 

8-9 

8-  92 

9-  06 
9-25 

8*6 

8*64 

9-01 

8*95 
9*06 
9-43 

9-25 

9-38 

9-25 

9-08 

9-5 

9-56 

9-64 

9-47 
10-36 

9-4 
10-35 

9-85 
10 -8 

2-6 

2-6 

2-6 
2-23 

2-5 
2-33 

2*4 

2*58 

725 

730 

740 

760 

690 

407-5 

380 

380 

3S0 

350 

825 

830 

857 

880 

800 

••{ 

Downtake  -49. 
-76 

Downtake  -49. 
•76 

Downtake  -49. 
-76 

12*247 
*495 

Downtake  -49. 
-76 

11-789 

-48 

6-027 

Downtake  *49. 
*76 

11*789 

-50 
4-939 

Gases  not  taken. 

Gases  not  taken. 

Gases  not  taken. 

3-982 

3-748 

Gases  not  taken. 

Gases  not  taken. 

Gases  not  taken. 

11-73 

12-54 

Gases  not  taken. 

Gases  not  taken. 

Gases  not  taken. 

Slight  trace. 

SUght  trace. 

Gases  not  taken. 

Gases  not  taken. 

Gases' not  taken. 

7-38 

5-88 

Gases  nottaken. 

Gases  not  taken. 

Gaees  not  taken. 

£0-89 

81*58 

avoided.  As  the  percentage  of  CO  throughout  the  trkl 
would  probably  not  amount  to  more  than  '005,  this  does 
not  appear  in  the  balance  sheet.  The  apparatus  used  was 
an  improved  Orsat,  the  absorption  solutions  being  supplied 


means  of  an  iron  tube  sealed  at  end  and  perforated  with 
minute  holes  across  the  path  of  the  gases  from  flues. 

Calorimeter  Trials. — On  the  23rd  April  a  Barrus  wire- 
drawing calorimeter,  made  by  Messrs.  T.  S.  Mclnnes  and 
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Company,  of  Glasgow,  was  fitted  on  the  main  stop  valve 
of  No.  1  boiler.  Twenty  observations  were  made  in  two 
hours,  each  observation  lasting  three  minutes,  the  mean 
temperatures  and  gauge  pressures  being  carefully  noted. 
Similar  observations  were  made  on  the  24th  April.  The 
mean  of  all  these  obsei-vations  showed  2'-i  per  cent  of 
moisture  in  steam  when  the  evaporation  was  from  10,000  lb. 
to  11,0001b.  per  hour,  and  2  6  per  cent  when  the  evapora- 
tion was  from  11,0001b.  to  12,0001b.  per  hour  (actual 
conditions).  The  main  stop  valve  and  calorimeter  were 
carefully  lagged  to  prevent  radiation  and  condensation 
losses,  and  two  sets  of  thermometers  were  used  as  a  check 
against  possible  error.  As  the  thermometer  readings  coin- 
cided at  the  same  pressures  and  rate  of  evaporation,  the 
percentages  of  moisture  given  in  the  table  may  be  taken 
as  thoroughly  reliable. 

Pyrometer  and  Temperature  of  Flue  Gases. — ^Tlie  tem- 
perature of  the  flu©  gases  was  obtained  by  means  of  a 
Casartelli  i^yronieter,  the  readings  of  which  were  checked 
by  means  of  metals  and  alloys,  the  melting  points  of  which 
were  known.  No  appreciable  error  could  be  detected,  and 
the  temperatures  given  in  the  table  may  be  taken  as 
practically  correct. 

Draft. — ^The  draft  was  measured  in  terms  of  water 
colunm  by  means  of  a  draft  gauge  fitted  with  vernier  at 
the  points  marked  on  sketch.  The  stoker  under  trial  was 
independent  of  natural  draft  to  an  extent  considerably 
beyond  that  of  ordinary  machines,  as  the  force  of  draft  in 
the  hollow  fire  bars  was  found  to  be  '7  in.  1  ft.  in  from 
front  of  bar. 

Samples  of  Coal  and  Analysis. — Samples  of  coal  were 
carefully  taken  on  the  19th,  22nd,  and  2.3rd  April,  her- 
metically sealed,  and  submitted  to  Messrs.  Tatlock  and 
Thomson,  city  analysts,  Bath  Street,  Glasgow,  who  found 
them  to  be  constituted  as  follow  :  — 

Sample  19th  Apbil. 

Per  cent. 

Carbon    76  26 

Hydrogen    4'25 

Oxygen    776 

Nitrogen    fSO 

Sulphur   2'18 

Ash    5-86 

Water   I'SQ 


100-00 

Samples  22nd  and  23nD  April. 

Per  cent. 

Carbon    73'30 

Hydrogen    4 '18 

Oxygen    7-90 

Nitrogen   r75 

Sulphur   2-59 

Ash   778 

Water   2-5 

100-00 

Steam  used  by  Stoker  Engine  and  Furnaces. — On  the 
19th  April  No.  3  boiler  was  set  apart  for  the  purpose  of 
supplying  steam  to  the  stoker  engine  and  hollow  firebars 
of  furnaces  under  trial.  The  pressure  was  steadily  main- 
tained at  the  same  pressure  as  the  boilers  under  trial  for 
seven  hours.  The  level  of  water  in  No.  3  boiler  was  care- 
fully taken  at  the  commencement  and  the  end  of  the  seven 
hours,  the  mean  chord  of  difference  in  water  level  was 
carefully  struck  by  staff,  straight  edge,  and  spirit  level, 
and  the  amount  of  steam  used  calculated  in  the  usual  way, 
55  lb.  being  taken  as  the  weight  of  a  cubic  foot  of  water 
at  1681b.  steam  pressure  per  square  inch.  It  was  found 
by  this  means  that  the  steam  used  per  hour  was  530  lb., 
or  2' 3  per  cent  of  the  steam  generated,  the  amount  as 


stated  under  date  19th  April  in  table.  In  calculating  the 
amount  of  steam  in  flue  gases,  it  has  been  a.ssu)iied  that 
one-half  of  this  quantity  was  used  by  the  jets  for  furnaces. 

Conclusion.—  Generally  speaking,  the  trial  may  be 
regarded  as  highly  satisfactory.  The  high'  rate  of  ovaj)- 
oration  obtained  during  the  trials  is  one  which,  although 
])ossible  at  any  time  under  similar  conditions,  should  not 
l)e  resorted  to  unless  an  emergency  cidled  for  it.  The 
firemen  walk  long  distances  to  their  work,  and  the  shift  is 
one  of  12  hours.  The  trials  were  only  run  for  eight  hours, 
and  the  firemen  at  tlie  end  of  this  time  seemed  sufficiently 


Arrangement  of  Boiler  Plant. 

exhausted  with  raking  and  slicing  only  (one  man  one  boiler) 
to  warrant  the  conclusion  that  they  could  not  keep  up  such 
work  for  a  twelve  hours'  shift,  particularly  if  it  was  made 
a  condition  that  each  man  filled  his  own  hoppers.  The 
conclusion,  therefore,  is  that  while  the  trials  establish 
beyond  a  doubt  the  high  capabilities  of  such  a  plant  in 
an  emergency,  the  best  all-round  results  will  be  obtained 
when  the  evaporation  per  boiler  per  hour  is  from  7,000  lb. 
to  8,000  lb.  When  working  at  the  rate  of  evaporation 
obtained  during  the  trials,  the  smoke  from  the  chimney 
is  almost  continuous,  and  is  of  a  dark  brown  colour  of 
medium  density,  continuing  for  about  a  minute  and  a 
half  after  the  application  of  the  rake.  Between  the  periods 
of  raking,  after  the  dark  brown  smoke  has  disappeared, 
there  is  a  constant  light  brown  smoke  issuing  from  the 
chimney  until  the  next  applications  of  the  rake.  In  short, 
there  is  a  very  considerable  amount  of  smoke  produced 
when  working  at  the  rates  obtained  during  the  trials, 
although  the  installation  would  probably  be  practically 
smokeless  when  evaporating  from  7,000  lb.  to  8,000  lb. 
steam  per  hour. 

With  regard  to  the  efficiency  of  the  plant  as  a  whole 
during  the  trials,  although  this  looks  high  in  the  balance 
sheet,  it  is  not  to  be  wondered  at  when  we  consider  the  size 
of  the  economiser  and  bear  in  mind  that  the  ratio  of  grate 
surface  to  heating  surface  of  boiler  and  economiser  com- 
bined ds  as  1  :  88'21,  taking  the  heating  surface  of  the 
economiser  as  4,800  square  feet.  The  efficiency  of  the 
furnace,  however,  is  in  every  respect  highly  satisfactory, 
and  it  is  seldom  I  have  been  privileged  to  obtain  such 
uniformly  high  samples  of  CO2  throughout  a  trial.  The 
balance  sheet  assumes  that  the  steam  used  by  the  stokers 
and  furnaces  and  the  moisture  in  steam  has  been  evapo- 
rated. Consequently  the  balance  has  been  fonned  in  terms 
of  gross  efficiency.  The  net  efficiency  of  the  plant,  when 
deductions  are  made  for  moisture  in  steam  and  steam  used 
by  stokers  and  furnaces,  is  approximately  4  per  cent  less 
than  that  shown  bv  balance  sheet. 
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Balance  Sheet  for  Boiler  and  Economiser. 


April  22nd. 

April  23rd. 

He.t 
units. 

Per 
cent. 

Heat 
units. 

Per 
cent. 

Dr. 

To  calorific  value  of  1  lb.  of  fuel  as  fired 

12,710 

12,716 

,,  beat  coiitaiued  in  fuel  reckonini? 
from  32  deg.  Fah  

s 

- 

,,  heat  in  air  supplied  to  furnaces 

113 


90 


Total   

12,  S8  f 

12,813 

Cr. 

 ■-  

By  heat  transferred  to  water  in  boilers 

S  205 

64 '38 

8,695 

07-86 

, ,  heat  transferred  to  economisers  . . . 

1,796 

13-99 

1,374 

13  53 

Total  for  boiler  and  economiser 

10,001 

78-37 

10,429 

81-39 

1,386 

10-79 

1,192 

9-30 

,,  heat  lost  in  evaporating  and  super- 
heating   moisture   in    coal  and 
superheating  steam  from  jets  

-38 

47 

-37 

, ,  heat  lost  in  ashes  and  clinker  

34 

■27 

23 

-18 

,,  heat  unaccounted  for,  including 

1,308 

1019 

1  122 

8-76 



Total   

12,837 

100-00 

12,8!3 

100-00 

A   NEW  VALVE  GEAR    FOR  LOCOMOTIVES. 


The  present  policy  of  building  large  and  powerful  loco- 
motives to  improve  the  carrying  power  of  our  railways 
has    necessitated    new    designs    of    valve    gears.  The 


parts,  and  as  few  of  them  as  possible,  has  just  been  invented 
by  Mr.  W.  G.  Ba<;-nall,  of  Castle  Ironworks,  Stafford,  and 
Mr.  S.  T.  Price,  the  works  (manager  fthere.  Briefly 
described,  the  gear  consists  of  a  bracket  A,  secured  to  the 
frame  I  of  the  engine,  which  is  bored  out  to  receive  a 
turned  sleeve  bush  B.  Through  this  is  bored  a  hole  eccen- 
trically to  the  outside  diameter,  and  which  fonns  the 
bearing  for  a  rocking  shaft  C,  which  passes  through  it. 
To  this  rocking  shaft  is  fixed  the  radius  link  F  at  the 
one  end,  and  a  lever  G  at  the  other.  Attached  to  the 
sleeve  bush  B  is  a  lever  D,  connected  by  a  link  E  to  the 
crosshead  or  connecting  rod.  By  this  means  it  will  be 
seen  that  the  lever  D  has  a  travel  equal  to  the  stroke  of 
the  piston ;  therefore,  by  the  amount  of  eccentricity  of 
the  hole  in  the  sleeve  bush  and  the  lengths  and  travel  of 
the  lever  D,  the  slide  valve  is  moved  just  sufficient  to 
account  for  lap  and  lead.  The  independent  motion  for 
port  opening  is  obtained  by  connecting  the  lever  G  by  a 
rod  H  to  an  eccentric  T  fixed  upon  the  driving  axle,  and 
by  this  means  the  rocking  shaft  C  is  made  to  move  to  and 
fro  sufficient  to  give  the  necessary  port  opening.  It  will 
be  noticed  that  this  rocking  shaft  is  provided  with  a 
continuous  bearing  through  the  sleeve  bush,  and  the  bush 
itself  gives  a  bearing  surface  of  large  proportions. 


NATIONAL   ASSOCIATION  OF  COLLIERY 
MANAGERS. 

The  seveiiteentli  aunual  meeting  of  the  above  association  was 
held  in  Manchester  on  the  6th,  7th,  and  8th  inst.,  under  the 
presidency  of  Geo.  H.  HoUingworth,  Esq.  The  following  is  an 
abstract  of  the  presidential  address :  — 

It  is  now  nine  years  since  the  association  last  met  in  this  city 
for  their  annual  meeting  under  the  presidency  of  Mr.  Millington, 
one  of  the  pioneers  of  the  association,  and  one  who  has  continued 
to  take  great  interest  in  the  management. 

Unfortunately  the  coal  trade  and  all  other  trades  of  this 
district  ai^e  anytliing  but  prosperous.  In  addition  to  the  causes 
which  are  in  operation  all  over  the  country,  affecting  trade  in 


Fio.  1. 


Fig.  2. 


Stephenson  gear  is  always  satisfactory  where  there  is  i 

room  for  it,  but  thei'e  are  cases  where  a  radial  gear  is  | 

far  more  convenient,  and  which  allows  the  steam  chests  j 

to  be  placed  on  the  top  of  the  cylinders.  A  new  gear,  which  | 
has  the  recommendation  of  being  simple,  with  few  working 


general,  Lancashire  has  been  suffering  from  a  succession  of  bad 
cotton  seasons,  accentuated  by  unfair  speculation,  and  short 
time  has  been  the  rule  in  the  cotton  mills  for  the  last  15  mouths. 
I  need  scarcely  say  that  this,  on  the  top  of  slack  general  trade, 
has  made  Lancashire  very  poor.  We  can  only  wait  on  events  and 
hope  for  a  speedy  return  to  prosperity,  of  which  there  appears 
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now  to  be  some  indications  in  the  staple  trade,  as  any  remedial 
measures  such  as  cotton  growing  in  fresh  districts,  etc.,  must 
take  years  to  operate. 

As  tar  as  the  coal  trade  is  concerned,  the  worst  feature  we 
colliery  managers,  as  well  as  owners  and  work  persons,  have  to 
contend  with,  as  its  great  irregularity.  Eitheir  there  is  a  boom,  or 
we  are  at  the  bottom  of  a  wave  of  depression;  either  there  is 
great  prosperity  or  else  extreme  slackness,  a  state  of  affairs  which 
18  neither  condncive  to  economy  in  working  nor  to  the  comfort 
and  true  pi'osperity  of  the  workers.  A  generally  fair  trade  would 
be  much  more  satisfactory  and  beneficial  all  round. 

As  regards  the  association,  it  has  not  hitherto  made  tbe  pro- 
gress wliich,  considering  its  importance,  we  think  it  ought  to 
have  done,  and  in  addition  to  indifference  it  has  still  to  combat 
a  certain  feeling  of  prejudice  and  indefinite  objection  in  some 
quarters  which  has  no  shadow  of  justification.  The  association 
has  all  the  essentials  of  a  powerful  organisation,  and  the  fact 
that  no  person  who  is  not  a  qualified  colliery  manager  by 
examination  can  be  admitted  as  a  member  gives  the  association 
a  standing  which  is  unique  among  the  mining  institutions  of  the 
country. 

Additions  to  legislation  and  the  making  of  rules  for  the  con- 
duct of  persons  (whether  owners,  agents,  managers,  officials,  or 
work  persons)  engaged  in  coal  mining  are  constantly  with  us. 
There  are  in  existence  a  large  number  of  general  and  special 
rules,  modified  by  additions,  as  to  explosives,  detonators,  fuses, 
timbering,  and  the  like,  and  now  we  have  a  list  of  115  rules 
which  are  proposed  for  electxicity — a  small  branch  of  mining — 
alone. 

What  is  required  in  this  regard  is  revision,  elision,  and  con- 
solidation, in  fact,  the  re-drafting  of  the  district  special  rules 
into  a  simpler,  stronger,  and  more  efficient  code.  Duties  shotild 
be  defined  for  all  officials  and  work  persons  withont  repetition 
and  circumlocution.  That  is  a  subject  which  must  occupy  the 
attention  of  managers,  who  arei  chiefly  cuncei'ned  in  ;uid  respon- 
sible for  the  good  discipline  and  management  of  our  mines. 

The  rules  ought  to  provide  for  good  working,  discipline,  and 
safety  only,  and  should  be  kept  outside  commercial  questions, 
such  as  remujieration  for  work  to  be  done,  etc.,  as  much  as 
possible,  but  at  the  same  time  considerations  of  economical  pro- 
duction must  have  due  weight.  The  great  difficulty  and  danger 
of  making  rules  is,  however,  in  making  them  effective  without 
making  them  so  hard  and  fast  as  to  check  invention  and  enter- 
prise. 

The  electricity  rules,  if  separated  from  the  other  rules  at  all, 
should  be  divided  into  those  for  regulating  the  safe  construction 
of  electrical  installations  which  would  chiefly  concern  the  manu- 
facturers and  those  for  the  guidance  of  workers.  The  amend- 
ment lof  the  Workmen's  Compensation  Act  may  be  said  to  be 
essentially  an  owner's  question,  and  so  it  is,  but  all  the  trouble 
and  annoyance  of  dealing  with  the  Act  falls  upon  the  manage- 
ment, as  well  as  the  odium  of  the  managers'  endeavours  .  «ecure 
justice  and  the  responsibility  incurred  of  the  increased  cost  of 
working.  Whilst  accidents  are  steadily  decreasing,  and  more 
especially  those  caused  by  explosions  of  firedamjs — now  happily 
very  rare — the  amount  of  claims  under  the  Act  are  as  steadily 
increasing,  and  the  insurance  companies  have  lately  either  retired 
from  the  business  altogether  or  largely  increased  the  premiums. 

Amendment  is  very  desirable,  amongst  other  tilings,  to  check 
malingering,  to  fix  a  limit  to  the  amount  payable  in  permanent 
total  disablement  cases,  to  deal  with  cases  of  partial  disablement, 
which  are  apt  to  be  treated  as  if  they  were  total  disablement,  and 
to  compel  injured  men  to  submit  themselves  to  qualified  medical 
treatment   and  to  periodical  examination. 

Just  refeiTing  for  a  moment  to  questions  of  education.  The 
education  of  the  colliery  manager  is  an  especially  difficult  one.  He 
is  expected  to  be  au  fait  with  so  many  subjects,  and  the  problems 
of  mining  are  connected  with  so  many  different  branches  of 
science,  that  he  must  be  a  student  all  his  life;  and  whilst  this 
is  so,  it  is  essential  that  he  be  a  thoroughly  practical  coal  miner 
and  a  good  business  man.  The  two  phases  of  his  requirements 
do  not  fit  well  with  each  other,  and  his  education  and  training 
must  of  necessity  be  a  compromise.  The  problem  is,  which  is 
best  ?  To  make  him  a  practical  colliery  manager  with  a  know- 
ledge of  the  sciences,  or  a  scientist  with  a  knowledge  of  coal 
mining,  and  then  again,  how  to  do  it?  Tlie  former  style  has 
hitherto  prevailed  and  worked  well,  and  I  think  must  continue 
for  some  time  longer.  It  iai  pleasing  to  notice  that  some  of  our 
branches  take  great  interest  in  the  education  question,  and  are  a 
recognised  power  in  their  own  districts  and  working  along  with 
the  county  councils.  It  is  a  very  satisfactory  position.  The 
new  system  of  allowing  a  college  diploma  in  mining  to  count  as 
part  of  the  time  qualification  for  candidates  for  certificates  appears 
to  be  an  excellent  innovation  calculated  to  be  productive  of 
increased  flexibility  as  well  as  efficiency. 

The  subject  of  the  examinations  for  collieiy  managers'  certifi- 
cates naturally  arises  in  connection  with  this  subject,  and  cimtinues 
to  receive  the  attention  of  your  council.  Persrmally  I  should  be 
sorry  if  these  examinations  were  removed  from  the  control 
of  the  mining  body  and  made  a  State  department  with  an 
inevitable  tendency  to  a  stereotyped  form,  vphich  would  be  a 


misfortune  in  such  a  complicated  and  progressive  subject  as  coal 
mining. 

One  of  the  principal  requirements  of  the  coal  trade  (as  well  as 
all  other  trades)  in  this  country  is  cheap  carriage  to  market.  I 
don't  know  whether  we  shall  ever  sec  a  great  revival  of  water 
carriage,  though  much  could  be  done  in  this  respect  if  the  1,1:0- 
blem  could  be  made  populai'  and  if  it  were  tackled  in  the  right 
sjiirit.  Motor  carriage  may  help  us,  but  at  present,  however,  we 
have  to  rely  principally  upon  the  railways  for  the  handling  of 
the  gi'cat  bulk  of  our  trade,  and  I  am  pleased  to  notice  that  tbe 
railway  companies  are  all  endeavouring  to  increase  the  capacity 
of  their  lines  and  to  reduce  working  expenses  by  moving  lieaviej 
train  loads,  by  increasing  the  capacity  of  their  wagons  and 
diminishing  the  dead  loads  and  other  means.  This  will  result 
when  fully  developed  in  less  expense  of  working,  and  we 
naturally  liope  in  less  charges  to  traders  and  consumers.  The 
coal  traffic  is  the  best  paying  traffic  railway  companies  have  got, 
and  reduction  in  rates  should  be  felt  on  this  business  in  priority. 

Now,  coming'  in  conclusion  to  consideration  of  some  engineering 
questions. 

We  are  living  in  a  period  of  rapid  changes  and  advancement  in 
the  engineering  of  our  collieries,  and  whilst  it  is  impossible  on  an 
occasion  like  tne  present  to  go  into  the  details  of  these  matters, 
still  questions  of  the  future  working  of  the  mines,  which  will  be 
at  increased  depths  and  under  more  trying  physical  and 
mechanical  conditions,  ai'e  receiving  great  attention.  A  mass  of 
information  has  been  compiled  for  us  by  the  Koyal  Commission, 
which  we  have  to  digest,  and  then  to  devise  such  appliances  as 
will  best  meet  the  difficulties.  Within  the  last  few  years  we  have 
seen  great  changes  in  mechanical  equipment,  and  we  shall  doubt- 
less see  further  changes  in  the  next  few  years.  The  introduction 
of  electricity  into  the  mines  has  afforded  great  scope  for  improve- 
ment and  development  and  will  still  further  alter  our  mechanical 
arrangements,  in  the  past,  colliery  engineering  took  the  form 
of  large,  ponderous,  and  substantial  slow  moving  and  strong 
machines.  In  the  futiu'e  we  shall  have  relatively  small,  light, 
quick  running  machines  accupying  little  space  and  comparatively 
of  small  first  cost,  easily  set  up,  and  capable  of  being  moved  to 
suit  the  convenience  of  the  working.  For  instance,  the  huge 
pumps  of  the  Cornish  or  rotative  types,  dealing  with  lai'ge 
volumes  of  water  at  a  slow  speed,  which  have  done  such  excellent 
work  and  to  which  we  have  been  so  long  accustomed,  are  being 
superseded  by  quick  running  engines  and  pumps  of  modest 
dimensions.  The  thiee-throw  pump  with  ordinary  valves  is 
being  superseded  by  a  pump  vsdth  mechanically  controlled  valves — 
such  as  the  Eeidler — running  at  great  speed,  whilst  working 
against  large  heads,  and  these  again  are  being  superseded  by 
centrifugal  pumps  (formerly  only  considered  suitable  for  large 
volumes  and  low  lifts)  such  as  those  made  by  Messrs.  Mather  and 
Flatt,  of  this  city,  who  adapt  such  pumps  for  heads  of  over  500 
yards  in  one  lift. 

Then,  again,  we  had  a  little  while  ago  as  best  practice  for 
ventilating  our  mines,  Guibal  and  Waddle  fans,  and  the  like, 
40  or  50  ft.  in  diameter,  driven  direct  by  large  engines  running  at 
4-0  to  50  revolutions  per  minute;  later,  fans  of  the  Schiele  and 
Capell  form  of  moderate  dimensions,  running  up  to  200  or  300 
revolutions  per  minute;  but  all  these  appear  likely  to  give  place 
to  fans  or  screws  of  4  to  5  ft.  diameter  driven  direct  by  steam 
turbines  or  electric  motors  at  1,000  or  3,000  or  4,000  revolutions 
per  minute  and  occupying  the  minimum  of  space  for  the 
maximum  of  effect. 

Then  our  old  friend  the  coupled  horizontal  steam  winding 
engine,  simple,  reliable,  and  efficient,  but  wasteful  of  steam,  is  to 
be  done  away  with  and  the  work  performed  by  electric  motors 
combined  with  flywheel  accumulators,  effecting  a  saving  of  50 
or  60  per  cent  in  fuel  consumption  and  without  any  decrease  in 
simplicity  and  reliability. 

There  is  no  doubt,  also,  that  we  are  on  the  eve  of  radical 
changes  in  our  method  of  manufacturing  power.  In  many  cases 
now  the  wEiste  gases  from  coke  ovens  are  bmned  under  steam 
boilers'  for  the  purpose  of  raising  steam  for  the  colliery  require- 
ments, but  there  is  every  indication  that  in  the  near  future 
these  gases  will  be  largely  utilised  by  means  of  gas  engines,  and 
it  apjjears  probable  that  further  development  will  result  in  the 
coal  being  burnt  in  special  apparatus  for  the  purpose  of  making- 
gas  for  use  in  gas  engines,  and  thus  do  away  with  the  steam 
boilers  altogether,  whilst  at  the  same  time  manufacturing  the 
bye-products  so  useful  for  industrial  purposes. 

Methods  of  doing  this  are  now  comparatively  common,  and  as 
the  possibilities  of  iucreased  economy  in  this  direction  are  much 
greater  than  with  steam  boilers  and  engines,  there  can  be  no 
doubt  of  their  extended  application  in  the  near  future.  Indeed, 
it  appears  that  before  long  the  colliery  manager  will  send  fuel 
into  the  adjoining  chemical  department  and  will  receive  back  from 
it  his  engine  power;  the  chemical  works  being  nnder  separate 
management  as  an  independent  commercial  concern,  which  will 
supply  him  with  steam  or  gas  or  electricity  to  requii-ements. 
Or,  as  an  alternative,  he  will  send  away  all  the  coal  produced 
and  i-ely  upon  tapping  the  mains  of  an  electric  supply  company  for 
all  the  motive  power  he  requires. 
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Tlie  mining  engineer  to-day  has  many  difficulties  to  face  iu 
establishing  and  working  a  colliery,  but  he  has  also  plenty  of 
choice  in  the  design  of  his  equipment  and  much  greater  facilities 
for  working  round  awkward  corners  than  he  had  a  few  years  ago. 
I  have  omitted  reference  to  mechanical  coal  cutting,  which  is, 
however,  receiving  great  attention  at  the  present  time,  and  is 
always  before  you  in  one  form  or  another,  though  there  are  no 
striking  recent  developments  in  its  application. 


On  Friday,  October  8th,  two  excursions  were  arranged  for, 
The  members  proceeded  by  special  cars  to  the  Uiitish  Westing- 
house  Electrical  and  Manufacturing  Company  Limited,  Traiford 
Park,  when  they  were  ctmducted  through  all  the  shops  by  Mr. 
Pope  and  other  officials.  The  inspection  of  the  work  in  hand 
proved  exceptionally  interesting,  there  being  a  three-phase  lalanl 
for  the  Penell-Dnffryn  Collieries  in  course  of  nianufacture,  and 
also  plant  for  the  Albion  Steam  Coal  Company,  large  gas 
engines,  steam  turbines  for  the  London  Underground'  Railway, 
etc.  After  lunch  the  party  divided,  a  numbei-  proceeding  to  the 
Hulton  Colliery  Company's  new  pits  at  Atherton,  and  the 
remainder  paid  a  visit  to  the  Maucheter  Ship  Canal  Docks 
grain  elevators;  proceeding  thence  to  the  Stuart  Street 
Electricity  Works  of  the  Manchester  Corporation. 

The  inspection  of  the  Hulton  CoTliei-y  plant  was  greatly 
appreciated  by  the  members,  the  arrangement  of  gear  being 
generally  considered  as  highly  effective  and  efficient.  Tliere 
is  a  battery  of  six  boilers,  supplying  steam  to  the  two  engine 
houses  and  the  power  house,  no  further  steam  piping  being 
necessary,  as  all  the  screens,  ventilators,  pumps,  hauling,  and 
other  machinery  are  worked  from  electric  motors.  One  engine 
house  has  a  winding  engine  consisting  of  a  pair  of  32 in. 
diameter  cylinders  and  a  15  ft.  drum,  and  the  other  an  engine 
with  a  pair  of  36  in.  diameter  cylinders  and  an  18  ft.  drum. 
The  power  house  proved  of  much  interest,  it  containing  two 
sets  of  301)  k.w.  Parsons  three-phase  turbo-alternators  and  a 
switchboard.  These  machines  make  3,000  revolutions  per  minute, 
and  ojie  set  runs  continuously  for  a  week,  when  it  is  replaced 
by  th?  other.  There  was  much  to  be  seen  underground,  but 
owing-  to  the  limits  of  time,  few  were  able  to  avail  themselves 
of  the  opDortunity. 

The  visit  by .  the  second  party  to  the  electricity  works  was  of 
equal  interest.  The  arrangement  of  the  boilers  with  the  coal  and 
ash  conveying  machinery  was  much  appreciated.  The  engine 
rooms  contain  six  sets  of  2,500  T.H.P.  vertical  cross-compound 
engines  by  Yates  and  Thorn,  running  at  94  revolutions  per 
minute,  coupled  direct  to  1,500  k.w.  three-phase  aJternators, 
There  are  also  in  course  of  erection  two  triple-expansion  engines 
by  the  Wallsend  Slipway  Company  of  6,500  H.P.  each,  coupled 
direct  to  German  made  three-phase  alternators.  Unfortunately, 
the  points  of  interest  were  too  many  to  deal  with  here;  suffice  it 
to  say  that  the  information  tendered  and  the  arrangements  made 
by  the  c(.)mmittee  of  the  association  were  highly  appreciated  by 
the  members. 

On  the  return  of  the  members  to  the  Midland  Hotel,  they  sat 
down  to  a  banquet  presided  over  by  Colonel  G.  H.  Hollingworth, 
and  supported  by  the  Lord  Mayor  and  other  gentlemen.  A 
pleasant  wind  up  to  one  of  the  most  successful  meetings  of  the 
association  was  made  on  Saturday,  the.  8th  inst.,  when  the 
members  paid  visits  to  most  of  the  places  of  interest  in  the  city, 
including  an  inspection  of  the  cable  works  of  Messrs.  W.  T. 
Glover  and  Company,  Trafford  Park. 


NOTICES    OF    MEETINGS,  &C. 


Bradford  Engineering  Society. — October  19th,  paper  by 
Mr.  A.  H.  Hopkinson  on  "  The  Modern  Equipment  of  Steam 
Bcilers." 

Birmingham  Association  of  Mechanical  Engineers. — 
Ottober  20th,  paper  will  be  read. 

Manchester  Association  op  Engineers. — October  19th, 
President's  Conversazione  at  the  Municipal  Art  Gallery. 

Institute  of  Marine  Engineers. — October  17th,  "  Fuel 
Testing."  October  19th,  annual  dinner  at  Liverpool  Street 
Station  Hotel. 

Glasgow  Technical  College  Scientific  Society. — 
October  15th,  Presidential  address  by  R.  D.  Munro,  Esci., 
M.I.M.E.  '        I  ' 


Messrs.  John  Davis  and  Son  (Derby)  Limited,  All  Saints 
Works,  Derby,  and  Camomile  Street  Chambers,  London,  E.C., 
send  copy  of  new  catalogues  of  mathematical  drawing  instruments, 
slide  rules,  and  office  requisites. 

Notice  op  Removal.— Messrs.  John  Davis  and  Son  (Derby) 
Limited  request  us  to  state  that  they  have  removed  their 
London  offices  from  26,  Victoria  Street,  Westminster,  S.W.,  to 
C.-^moniile  Street  Chambers,  London,  E.C. 


INVENTIONS  OF  THE  WEEK. 

By  Marks  and  Clerk,  27ie  Practical  Engineer  Patent  Agency, 
18,  Southampton  Buildings,  Chancery  Lane,  London,  W.C.; 
30,  Cross  Street,  Manchester;  and  13,  Temple  Street, 
Birmingham. 

The  first  date  given  after  the  number  of  each  specification  is  the  date 
of  application.  The  second  date  is  that  of  the  advertisement  of 
acceptance  of  the  complete  specification. 

Tlie  following  accepted  specifications  were  advertised  on  the  date 
mentioned,  and  within  two  months  of  such  date  any  person  properly 
interested  can  oppose  the  sealing  and  grant  of  the  patent  by  giving 
formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  specification  herein  referred  to,  or  of  any  other 
published  patent  specification,  will  be  forwarded  post  free  for  one  shilling 
upon  application  being  sent  to  Messrs.  Marks  and  Cleric  at  either  of 
the  above  addresses. 


Means  for  Converting  Rotary  into  Reciprocating 
Motion.  ^V.  C.  Johnson  and  G.  C.  Pearson.  No.  15956,  of  2nd 
September,  1903.  Ad.  of  ac,  September  7th,  _  1904.— This 
invention  relates  to  a  means  of  converting  rotary  into  recipro- 


Fl3.  1. 


eating  motion  which  is  specially  apfjlicable  to  percussive  rock 
drills  and  other  apparatus  in  which  a  part  is  desired  to  recipro- 
cate and  at  the  same  time  have  a  certain  amount  of  give.  The 
invention  consists  in  the  combination  of  a  restrained  keep,  a  guide 


Fig.  2. 


Specification  No.  1S956,  of  1903. 

race  therein,  and  a  pivoted  and  spring-supported  link  or  links 
having  a  path  restrained  by  the  race,  and  rotated  by  a  shaft  or 
the  like. 

Stop  Valve.  J.  B.  Hamilton.  No.  19745,  of  September  14th 
1903.  Ad.  of  ac,  September  14th,  1904. — This  invention  relates 
to  stop  valves,  and  the  like  of  the  kind,  iu  which  the  valve  seat 
comprises  a  ring-like  body  which  fits  in  the  opening  in  the 
partition  that  divides  the  valve  casing,  or  in  or  on  the  body  of 
the  valve,  the  sides  of  the  opening  or  .the  valve  body  and  of  the 
ring-like  body  being  so  shaped  that  the  ring-like  body  is  held 


Fio.  1.  Fio.  2. 

SpeoificatioQ  No.  19745,  of  1903. 


in  position  both  f rictionally  and  positively,  and  the  invention  has 
for  object  to  render  more  secure,  and  prevent  liability  of  move- 
ment of,  the  ring-like  body  in  relation  to  the  part  on  which 
it  is  mounted.  In  one  arrangement  (fig.  1)  the  sides  of  the 
opening  are  formed  so  that  they  first  slops  inwardly  and  down- 
wardly, and  then  are  curved  or  sloped  outwardly,  the  exterior  of 
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the  riug-like  body  being  shaped  to  correspond  and  eng-age  there- 
with, and  the  uppor  portion  of  the  ring-like  body  that  co-operates 
with  the  valve  is  so  sliaped  that  when  the  valve  is  partly  raised 
from  the  seat  there  will  be  an  excess  of  pressure  acting  down- 
wardly on  the  ring-like  body.    Fig.  2  shows  a  modification. 

Internal  Combustion  Engines.  A.  G.  Melhdish.  No. 
2139.5,  of  5tli  October,  1903.  Ad.  of  ac.  September  14th,  1904.— 
This  invention  relates  more  particularly  to  various  detail 
improvements  of  construction  of  the  previous  invention.  No.  9038, 


Figs.  1  and  2. 


of  1895.  Fig.  1  is  a  side  elevation  of  a  portion  of  an  engine, 
showing  the  new  construction  of  the  vaporiser  method  of  igniting 
the  charge,  the  method  of  measuring  the  oil,  and  the  arrange- 
ment for  emptying  into  the  vaporiser.    Fig.  2  is  an  elevation  of  a 


Fig  3.  Fio.  4. 

Specification  No.  21.305,  of  190?. 


modified  construction  of  condenser.  Fig.  3  shows  a  sectiona! 
view  of  the  vaporiser  and  air  inlet;  and  fig.  4  is  a  cross  section 
showing  the  relief  valve  of  the  equilibrium  piston  type,  the 
method  of  governing,  and  ,the  particular  construction  of  the 
governor. 

Apparatus  for  Heating  Water  and  Feeding  it  to 

Steam  Boilers.  T.  Bdazda.  No.  23265,  of  -Zlth  Oct<,ber,  1903. 
Ad.  of  ac,  September  14th,  1904. — Thisi  invention  relates  to  an 
apparatus  for  heating  water  and  feeding  it  to  a  steam  generator, 
comprising  a  feed  heater  vessel  arranged  with  its  valves  and 
fittings  outside  of  the  steam  generator,  in  which  the  feed  water 
is  heated  directly  by  steam  from  the  steam  generator,  and 
whence  the  heated' feed  water  flows  through  a  valve  into  the  steam, 
generator  without  shock  when  equalisation  of  piessure  in  the  steam 
generator  and  in  the  feed  heater  vessel  has  taken  place;  whilst  at 
the  same  time  .steam  from  the  steam  generator  is  admitted  into 
the  space  above  tlie  water  level  in  the  feed  heater  vessel,  where- 
upon after  the  outflow  of  feed  water  and  the  admission  of  the 
steam  have  been  shut  off,  and  the  valves  for  the  exit  of  steam 
from  and  the  admission  of  water  into  the  feed  heater  vessel  have 
been  opened,  vacuum  is  formed  in  the  feed  heater  vessel  which 
is  filled  anew  by  drawing  in  feed  water  from  a  reservoir,  after 
which  the  inflow  of  water  is  interrupted.  Fig.  1  is  a  vertical 
section  of  the  apparatus  which  is  provided  with  a  heating  coil, 


and  in  which  the  outflow  of  feed  water  and  the  admission  of 
steam  are  effected  by  moans  of  the  same  valve  for  the  purpose  of 
equalising  the  pressures.    This   valve,  like  the   .steam  heating 


Specification  No.  23265,  of  1903. 


valve  and  the  pressure  reducing  valve,  is  adapted  to  be  adjusted 
by  hand.  Modifications  for  automatic  and  partial  automatic 
working  are  shown  and  described. 

Steam  Engine.  Williaji  Elliott  and  Elliott  and  Gawood 
Limited.  No.  22445,  of  17th  October,  1903.  Ad.  of  ac,  S?ptember 
14th,  1904. — This  invention  relates  to  steam  engines,  and  has  parti- 
cular reference  to  those  employed  for  fishing  craft.  The  in- 
vention comprises:  (1)  in  a  triple-expansion  engine  tlie  com- 
bination with  the  valve  chambers  of  two  auxiliary  chambers 
adapted  to  i-eceivc  steam  from  the  fir.st  and  second  cylinders  and 
pass  it  to  the  second  and  third  respectively,  or  exhaust  it  direct, 
and  a  valve  to  admit  high-pressure  steam  to  both  of  these 
chambers  operated  by  movemenit  of  the  controlling  valves;  (2) 
in  a  triple-expansion  engine  the  combination  with  the  valve 


r 


Fig.  1.  Fig.  2. 

Specification  No.  22445,  of  1903. 

chambers  for  admitting  steam  to  the  cylinders  of  two  auxiliary 
chambers  respectively  in  constant  communication  with  the 
valve  chambers  of  the  second  and  third  cylinders  connected  by  a 
conduit  and  having  ports  communicating  with  the  waste  pipe, 
and  others  with  the  exhaust  from  the  first  and  second  cylinders 
respectively,  with  valves  to  control  these  ports,  and  an  auxiliary 
port  for  admitting  high-pressure  steam  to  one  of  the  chambers. 

Lubricating  Trunk  Pistons  and  Cylinders  of  Inter- 
nal Combustion  and  other  Engines.     C.  Jajies  No. 
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24610,  of  12th  November,  1903.  Ad.  of  ac,  September  14tli, 
1904. — This  invention  relates  to  improvements  in  lubricating  the 
faces  of  trunk  pistons  and  the  cylinders  of  internal  combustion 
and  other  engines.  In  carrying-  out  the  invention,  a  groove  or 
grooves  are  provided  around  the  outside  of  the  piston,  in  com- 
munication with  holes  or  passages  made  either  in  the  cross-head 
or  gudgeon  pin  or  on  its  face,  and  through  the  bosses  supporting 


Fig.  1.  Fig.  2. 

Specification  No.  24010,  o£  1903. 

the  said  cross-head  pin.  The  lubricant  is  supplied  to  the  cross- 
head  or  gudgeon  imder  pressure  by  any  of  the  well-known  means, 
and  the  pressure  of  the  lubricant  on  the  faces  of  the  piston  and 
cylinder  is  regulated  by  the  provision  of  a  relief  hole  or  holes  of 
suitable  size  in  the  groove  or  grooves,  the  hole  or  holes  being 
drilled  through  to  the  inside  of  the  pi.ston. 

Explosion  Motor.  M.  Guigoz.  No.  1009,  of  14th  January, 
1904.  (Date  claimed  under  Patents  Act,  1901,  being  the  date 
of  first  foreign  application,  in  Switzerland,  15th  January,  1903). 
Ad.  of  ac,  14th  September,  19CH. — This  invention  relates  to  an 


Specification  No.  1009,  of  1904. 

explosion  motor  of  the  so-called  "  two  cycle  type,"  in  which  the 
gasas  circulate  in  a  continuous  manner  without  being  throttled  by 
the  exhaust  valve,  and  are  automatically  supplied  to  the  cylinder 
without  mechanically-operated  controlling  gear. 

Valve  Operating  Means.  W.  P.  Thompson  (communicated 
by  the  Vereinigte  Maschinenfabrik  Augsburg  und  Maschinenban- 


FiG.  1.  Fin.  2. 

Specification  No.  15705,  of  1904. 


gesellschaft,  Niirnberg,  Germany).  No.  15705,  of  14th  July, 
1904.  Ad.  of  ac,  14th  September,  1904.. — This  invention  relates 
to  a  valve  motion  for  the  valves  of  explosion  engines  and  steam 
engines,  in  which  the  adjustable  or  passive  roller  track  and  the 
active  roller  lever  are  so  arranged  to  one  another  that  the  time  .of 
opening  of  the  valve  alters  with  the  load  of  the  machine,  while 
the  closing  time  of  the  valve  constantly  remains  the  same; 
the  arrangement  being  such  that  the  active  moving  parts 
execute  a  steady  movement  determiijed  by  the  driving  and  the 
position  of  the  governor,  and  in  the  downward  movement  of  the 
valve  only  the  parts  rigidly  connected  with  it  take  part.  Fig.  1 
shows  the  motion  in  the  lowest  position  of  the  governor  corres- 
ponding to  the  greatest  machine  load  at  the  beginning  of  the 
valve  lift.  Fig.  3  shows  the  motion  at  the  highest  position  of 
the  governor  corresponding  to  the  smallest  machine  load  before 
snapping. 

Furnaces  of  Steam  Boilers  and  the  Like.   A.  s. 

GoLDiE.  No.  1734,  of  23rd  January,  1904.  Ad.  of  ac,  14th 
September,  1904. — This  invention  has  reference  to  the  furnaces 
of  steam  boilers  and  the  like,  and  essentially  comprises  improved 
bar  plates  perforated  at  the  outer  extremities',  and  with  central 
air  admission  and  regulating  auxiliary  fittings.    Fig.  1  shows  an 


Specification  No.  1734,  of  1904. 

elevation  partly  in  section  of  the  furnace  part  of  a  vertical  type 
of  steam  boiler  as  fitted  with  the  improvements  claimed  by  this 
invention.  Drawings  and  particulars  are  given  showing  the 
application  of  this  invention  to  boilers  of  the  horizontal  type. 

Fire  Arches  for  Furnaces.  D.  J.  McKenzie.  No.  16531, 
of  26th  July,  1904.  Ad.  of  ac,  September  14th,  1904.— The 
invention  relates  to  that  class  of  furnaces  which  are  provided  with 
fire  arches  across  the  front  portion  and  above  the  grate,  and 
particularly  to  the  construction  and  arrangement  of  parts  by 
which  such  parts  may  be  easily  repaired  and  renewed.  The 
principal  object  of  the  invention  is  to  provide  a  simple,  economical. 


Fro.  1. 


and  efficient  fire  arch  for  furnaces.  The  invention  consists 
principally  in  a  fire  arch  for  furnaces  in  which  there  are  combined 
a  cross  beam  arranged  transversely  across  the  furnace,  a  plurality 
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of  inwardly  extending  brackets  secured  thereto,  and  extending 
inwardly  therefrom,  and  a  plurality  of  longitudinally  disposed 
bars  detachably  secured  one  to  each  of  such  inwardly  extending 
brackets,  and  fire  brick  tiles  detachably  secured  to  each  of  such 


longitudinal  beams.  Fig.  1  is  a  longitudinal  sectional  elevation 
of  a  fire  arch  for  furnaces,  as  it  appears  when  constructed  in 
accordance  with  these  improvements;   fig.  2  a  cross  sectional 


FiQ.  3. 

Specifioation  No.  16531,  of  1904. 


elevation  of  the  box  beam,  showing  a  bracket  and  longitudinal 
beam  as  they  appear  in  connection  therewith,  and  with  all  the 
other  parts  removed;  and  fig.  3  a  cross  sectional  elevation  of  a 
fire  arch,  taken  about  line  3  of  figure,  looking  in  the  direction 
of  the  arrows. 


MANCHESTER  ASSOCIATION  OF  ENGINEERS. 


The  opening  of  the  forty-ninth  session  of  the  above  association 
on  Saturday,  October  8th,  proved  a  great  success.  A  large 
nun.ber  of  the  members  availed  themselves  of  the  arrangement 
made  to  inspect  the  Manchester  Corporation  Electricity  Works 
at  Stuart  Street,  which  cover  an  area  of  about  five  acres. 

System. — Three-phase  alternating  currents,  with  a  frequency 
of  50  cycles  per  second,  are  generated  at  the  main  power  house 
at  an  extra  high  pressure  of  6,500  volts,  and  are  transmitted 
at  this  pressure  to  the  sub-stations.  The  supply  from  the  sub- 
stations is  at  500  to  550  volts  pressure  for  supplying  to  the 
tramways,  and  at  410  and  205  volts  pressure  for  lighting  and 
power  purposes. 

Coal  Arrangements. — A  special  railway  siding  980  yards  in 
length  has  been  constructed  to  connect  the  Stuart  Street  Works 
with  the  Lancashire  and  Yorkshire  Railway  Company's  line. 
The  railway  trucks  are  emptied  direct  into  the  coal  hoppers  on 
the  siding,  and  from  thence  the  coal  is  carried  by  electrically- 
driven  conveyors  to  the  bunkers  over  the  boilers.  The  coal  is 
weighed  before  it  is-' deposited  in  the  main  hoppers.  It  is  again 
weighed  on  the  way  to  the  coal  bunkers  in  the  boiler  house, 
and  before  entering  the  furnaces  of  the  boilers.  It  will  also 
be  automatically  weighed  and  recorded  by  means  of  measuring 
boxes  attached  to  the  shoots. 

BiiAldirigs. — The  buildings  consist  of  a  boiler  house,  chimney, 
pump  room,  and  engine  house.  They  are  of  steel  framework, 
filled  in  with  walls  of  brickwork.  The  brick  walls  are  faced 
with  white-ended  bricks  and  dressings  of  Ruabon  bricks  and 
Yorkshire  stone. 

lioilers. — Twenty-four  double-drum  Babcock  and  Wilcox 
watertube  boilers,  each  capable  of  evaporating  12,000  lb.  of 
water  per  hour  at  a  pressure  of  170  lb.  per  square  inch. 

Feed  Pumj)s. — ^City  water  is  used.  Throe  Weir  compound 
duplex  steam  pumps  are  provided,  each  capable  of  delivering 
15,000  gallons  per  bour  against  a  boiler  pressure  of  1701b. 

Plant  in  Engine  Room. — Six  main  1,500  kilowatt  ,  three-phase 
alternator  sets. 

Overhead  Travelling  Cranes. — Four  20-ton  overhead  electri- 
cally-driven travelling  cranes  by  Messrs.  Higginbottom  and 
M&nnock  Limited  are  provided  in  the  engine  room. 

Mo.in  Engine  Sets. — Each  of  the  main  engine  sets  consist  of 
a  2,500  indicated  horse  power  vertical  cross-compound  engine 


by  Yates  and  Thom,  running  at  94  revolutions  per  minute,  and 
a  1,500  kilowatt  three-phase  alternator,  built  by  the  Electrical 
Crmpany  Limited,  generating  current  at  a  pressure  of  G,500 
volts,  with  a  periodicity  of  50  cycles  per  second.  The  high 
pressure  and  low  pressure  cylinders  of  the  engine  are  36  in. 
diameter  and  71  in.  diameter  respectively,  by  3  ft.  6  in.  stroke. 
They  are  steam  jacketted,  and  are  fitted  with  Dobson's 
"Corliss"  valve  gear.  The  main  shaft,  which  is  22ft.  long, 
is  25  in.  diameter  in  the  main  bearings.  The  cast-iron  fly- 
wheel, which  is  built  up  in  four  sections,  weighs  about  70  tons. 
The  generator  is  placed  between  the  high  pressure  and  low 
pressure  cylinders,  and  is  of  the  revolving  field  type,  the  pole 
pieces  being  mounted  on  the  external  periphery  of  the  fly-wheel 
of  the  engine,  and  revolving  inside  the  stationary  armature, 
tlT!  windings  of  which  are  star  connected. 

A  special  feature  in  connection  with  the  regulation  of  the 
speed  of  these  engine  sets  is  that  the  governor  of  the  engine 
can  be  controlled  from  the  switchboard  gallery  by  means  of  an 
electric  motor.  The  barring  gear  for  starting  the  engines  is 
also  electrically  driven. 

Switchboards.— There  are  two  main  high-tension  switchboards, 
each  of  which  is  arranged  to  control  three  high-tension  three- 
phase  generators,  one  high-tension  three-phase  motor,  and  seven 
high-tension  feeders. 

Cahle  Siobvmys. — To  accommodate  30  three-core  cables,  distri- 
butors, etc.  The  cables  are  carried  on  brackets  fixed  on  each 
side  of  the  subway.  The  subway  is  10  ft.  in  height,  5  ft.  in 
v/idth,  and  940  yards  in  length. 

Cables. — One  hundred  and  seventy  miles  of  cables  are  required 
for  connecting  the  sub-stations  with  the  generating  station. 

A  large  extension  of  the  Stuart  Street  Works  which  is  now 
approaching  completion  consists  of  two  6,500  horse  power 
triple-expansion  engines,  and  twelve  Babcock  and  Wilcox 
bc  ilcrs.  The  engines  will  be  run  condensing,  and  cooling  towers 
of  Messrs.  Klein's,  Messrs.  Koppel's,  and  the  Wheeler  Con- 
denser Co.'s  manufacture  are  being  erected  for  the  purpose. 
The  total  horse-power  at  Stuart  Street  when  the  present  exten- 
sions are  completed  will  amount  to  28,000  horse  power. 

On  the  return  to  the  Grand  Hotel  the  members  sat  down  to 
a  tea,  followed  by  a  social  evening.  Previous  to  the  entertain- 
ment part  of  the  proceedings  came  the  formal  presentation  to 
Mr.  Storey  of  the  first  Constantine  gold  medal,  the  committee 
being  unanimously  of  opinion  that  Mr.  Storey's  paper  on  "  The 
Api^lication  of  Copper  to  Engineering  Practice,"  read  during 
the  last  session,  most  nearly  met  the  conditions  laid  down. 


LAUNCHES  AND  TRIAL  TRIPS. 


Tasso  • — The  Campbeltown  Shipbuilding  Company  launched, 
on  September  27th,  a  screw  steamer  of  about  3,000  tons  dead 
weight  for  the  Bristol  Steam  Navigation  Company  Limited. 
The  vessel  was  named  Tasso.  Engines  will  be  supplied  by 
Messrs.  David  Rowan  and  Company,  Glasgow,  to  give  a  loaded 
speed  of  eleven  knots. 

Argentina. — The  Grangemouth  and  Greenock  Dockyard 
Company  launched,  on  September  27th,  from  their  shipyard  at 
Grangemouth,  a  steel  twin-screw  steamer  to  the  order  of  Messrs. 
Pile  and  Company,  London,  for  South  American  owners.  The 
dimensions  of  the  vessel  are  205  ft.  by  33  ft.  9  in.  by  10  ft.  6  in. 
moulded,  and  she  is  designed  to  carry  a  large  dead  weight  on 
a  small  draught  for  river  work.  She  is  classed  to  Bureau 
Veritas  for  this  service,  and  is  of  the  flush-deck  type,  vrith  top- 
gallant forecastle  and  open  bridge.  The  accommodation  ig  in 
light  and  airy  houses  on  top  of  the  bridge  suitable  for  service 
in  warm  latitudes.  Special  arrangements  have  been  made  for 
the  working  of  the  cargo  and  ship  in  view  of  the  special  trade 
for  which  she  is  intended.  Twin-screw  triple-expansion  engines 
will  be  supplied  by  Messrs.  Muir  and  Houston,  of  Glasgow. 
As  the  vessel  took  the  ways  she  was  named  Argentina. 

Linga. — Messrs.  William  Denny  and  Brothers,  Dumbarton, 
launched,  on  September  27th,  the  turbine  steamer  Linga.  The 
vessel  is  the  second  of  four  turbine  vessels  built  for  the  British 
India  Steam  Navigation  Company's  colonial  trade.  The  princi- 
pal dimensions  of  ttie  vessel  are:  Length,  275ft.;  breadth, 
44  ft. ;  depth,  25  ft.  8  in.  She  is  of  the  poop,  bridge,  and  fore- 
castle type,  having  accommodation  for  first-class  passengers 
in  the  bridge,  for  second-class  in  the  poop,  and  for  crew  in  the 
forecastle.  The  main  deck  is  arranged  for  the  carrying  of  native 
passengers,  for  who.se  comfort  and  convenience  every  arrange- 
ment has  been  made.  All  the  passenger  accommodation  is 
ventilated  by  means  of  electric  fans  in  addition  to  natural 
ventilation,  so  that  an  ample  current  of  air  vdll  be  provided 
under  all  conditions.  As  the  ship  has  fine  lines,  being  intended 
to-maintain  a  high  rate  of  speed,  there  is  only  a  limited  amount 
of  cargo  cariied.  The  turbines  will  be  supplied  by  the  Parsons 
Marine  Steam  Turbine  Company,  while  the  boilers  and  the 
remainder  of  the  proiDelling  machinery  will  be  supplied  by 
I    Messrs.  Denny  and  Company,  of  Dumbarton. 
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Cheshire —Ou  September  27th  Messrs.  John  Fullerton  and 
Company  lannclied,  at  Paisley,  a  steel  screw  steamer  of  750 
tons  dead-weiglit  capacity,  which  they  have  just  built  to  the 
order  of  Messrs.  J.  .] .  Mack  and  Sons,  Liverpool,  and  which  it 
is  intended  in  a  short  time  to  place  in  the  general  cargo  trade 
between  Belfast  and  Liveri^ool  and  Manchester  and  Liverpool. 
The  steamer  has  been  fitted  with  all  appliances  for  the  general 
cargo  trade.  Compound  engines  of  750  indicated  horse  power 
for  a  speed  of  about  12  knots  are  being  supplied  by  Messrs. 
Boss  and  Duncan,  Govan.  As  the  steamer  started  on  the  ways 
she  was  nained  Cheshire. 

Oakburn. — Messrs.  Enssell  and  Company,  shipbuilders, 
Port-Glasgow,  launched,  on  September  26th,  a  steel  screw 
steamer,  built  for  Messrs  R.  Shankland  and  Company, 
Greenock.  The  new  vessel,  which  is  named  Oakburn,  is  of  6,600 
tons  dead-weight  carrying  capacity,  and  of  the  following  dimen- 
sions:  Length,  360ft.;  breadth,  4.9ft.;  depth,  28ft.  Her 
cylinders  are  25  in.,  42  in.,  68  in.,  by  48  in.  Machinery  will  be 
supplied  by  Messrs.  David  Rowan  and  Company,  Glasgow. 

Nord.— On  September  26th  there  was  launched  from  the 
yard  of  the  Sunderland  Shipbuilding  Company  Limited,  South 
Docks,  Sunderland,  a  steel  screw  steamer,  314  ft.  lengtli 
between  perpendiculars,  by  46  ft.  broad,  by  23ift.  deep, 
having  long  full  poop  and  top-gallant  forecastle,  classed  100  Al 
at  Lloyd's  under  special  survey.  The  vessel  has  been  built  on 
the  deep-frame  principle,  with  two  decks  laid,  and  is  specially 
arranged  for  the  wine  trade,  in  which  she  will  be  regularly 
employed.  Her  dead-weight  carrying  capacity  is  4,750  tons, 
upon  a  light  draught  of  water.  Acconunodation  is  placed  on 
the  bridge  for  officers  and  engineers,  whilst  the  sailors  and 
firemen  are  berthed  as  usual  in  the  forecastle.  The  saloon  is 
in  a  deck-house  at  the  fore  end  of  bridge,  and  is  fitted  up  in 
polished  hard  woods,  with  berths  for  captain  and  four 
passengers.  A  large  marine-type  donkey  boiler  is  supplied  for 
driving  the  deck  macliinery,  whicli  consists  of  five  steam 
winches,  steam  steering  gear,  and  direct  steam  windlass  The 
mam  engines  are  by  the  North-Eastern  Marine  Engineorincr 
Company  Limited,  Sunderland,  having  cylinders  23  in.,  38  in'' 
and  62  in.,  by  42  in.  stroke,  steam  being  supplied  by  two  large 
boilers  working  at  a  pressure  of  160  lb.  per  square  inch  The 
vessel  has  been  built  to  the  order  of  Messrs.  La  Compagnie  des 
Bateaux  a  Vapeur  du  Nord,  of  Dunkerque.  On  leavino-  the 
ways  tlie  steamer  was  named  Nord.  " 

Prospero.— The  trial  trip  of  the  screw  steamer  Prospero 
the  second  of  the  two  steamers  built  by  Messrs.  Murdoch  and 
Murray,  Port-Glasgow,  to  the  order  of  Messrs.  C.  T.  Bowrino- 
and  Company  Limited,  of  Liverpool,  took  place  on  the  Clyde 
on  September  29tb.  A  large  party  of  ladies  and  gentlemen 
.lomed  the  steamer  at  Gourock,  after  which  she  proceeded  to 
run  progrcrssive  trials  ou  the  measured  mile  at  Skelmorli©  when 
the  guaranteed  speed  of  12  knots  was  exceeded  by  nearly  half 
a  knot,  a  result  considered  highly  satisfactory.  The  macliinerv 
supplied  by  Messrs.  David  Rowan  and  Company,  Glasgow  ran 
without  a  hitch.  Tlie  Portia  and  Prospero,  both  of  which 
vessels  have  been  built  for  the  Royal  Mail  Coastal  Service  New- 
foundland, are  of  a  very  handsome  appearance,  having  a  neat 
cut-water  stem.  The  passenger  accommodation  and  outfit  are 
ot  tlie  most  complete  description.  In  addition  to  electric  liffht 
a  very  powerful  searchlight  is  fitted  for  use  on  enteiino" 
harbours.  " 


QUERIES  AND  REPLIES. 


Commumcations  xntendedfor  insertion  should  he  written  on  one  side  of 
y  fo.'per  only;  and  if  accompanied  hy  sketches,  these  should  be 
neatly  drawn,  and  forwarded  on  a  roll,  to  prevent  creasinq.  We 
cannot  undertake  to  return  rejected  communications,  or  to  reply  to 
vnqmries  by  letter  In  all  cases  letters  must  he  accompanied  with 
trie  name  and  address  of  the  writer. 

^'  %ndLtf'^  ourselves  responsible  for  the  opinions  of  our  Corres- 


1858.  Pitch  of  Propeller— Will  a  nautical  reader  kindly  state  how 
the  pitch  of  a  projieller  is  found,  practically  and  theoretically 
Cravkn.  ' 

1859.  Sizes  of  Circulating,  etc-,  Pumps.— Will  some  reader  give 

mc  a  formula  for  fiiirliDfr  the  sizes  for  circulating,  air,  and  feed 
pumps  for  a  triple-expansion  engine  who.se  L.I'.  =  (iO  in.  diameter 
10  1b.  ternimal  pressure  ?—DiiAUOHTS.MAN. 

1860.  Size  of  Steam-engine  Valve  Box.— Will  any  reader  please 

explain  how  to  detci'minc  the  size  of  steam  pipe  and  area  of  steam 
ports  of  a  valve  box  for  a  steam  ei)gine  ?— Junior  Dr.\ughtsm.\n. 

1861.  Book  on  Elevating  and  Conveying  Machinery.- Can  any 

reader  i-eco„imend  a  book  ou  elevating  and  conveying  machinery, 
and  if  so,  kindly  give  title  and  price  ?— Hull. 


MISCELLANEA. 


The  Leeds  Association  of  Engineers. — Tliis  association 
held  their  ()2>cning  meeting  on  September  29th,  when  Mr. 
Goldsack  gave  an  address,  dealing  principally  with  the  revolution 
that  has  recently  taken  place  by  the,  adoption  ot  high-speed  too! 
steel. 

Depression  in  the  Steel  Teade. — The  depression  in  the 
steel  trade  on  the  north-east  coast  has  become  so  serious  that 
the  Palmer  Shipbuilding  and  Iron  Company  at  J  arrow  have 
been  compelled  to  close  their  steel  works  temporarily. 

The  Utilisation  of  Waste  Heat  fkom  Coke  Ovens. — With 
reference  to  the  article  on  the  above  subject  which  appeared  in 
our  last  issue,  it  should  be  noted  that  the  Stirling  boiler  referred 
to  upon  which  the  test  was  made  at  the  Priestman  CollierieSj 
was  supplied  by  the  Stirling  Company,  53,  Deausgate  Arcade, 
Manchester. 

The  Manchester  Mt^nicipal  School  of  Technology  and 
School  op  Art. — All  those  interested  in  the  advancement  of 
technical  education  should  peruse  the  Calendar  and  Syllabus  of 
this  progressive  department.  Full  particulars  are  given  of  all 
the  classes,  which  include,  besides  engineering  and  mathematical 
subjects,  jjhoto  mechanical  work,  the  textile  industries,  and 
other  applied  sciences  for  both  day  and  evening  courses.  The 
Calendar  can  be  had  from  Mr.  John  Heywood,  Manchester. 
Price  6d. 

The  Vanderbilt  Cup  Motor  Race. — The  international 
motor  race  for  the  Vanderbilt  Cu|)  was  run  on  the  8th  inst.,  at 
Long  Island.  The  course  was  over  a  triangular  course  of  30 
miles  ten  times.  Heath  (France)  was  first,  Clement  (France) 
second,  and  Lyttle  (America)  third.  Heath,  who  is  an  American 
driver,  used  Paiihard  car,  and  represented  the  Automobile  Club 
of  France.  The  following  are  the  official  ooirected  times:  Heath, 
5  hours  26  miimtes,  45  .seconds;  Clement,  5  hours,  28  minutes, 
13  .seconds. 

The  question  will  soon  arise  whether  it  is  possible  to  supply 
the  whole  of  the  demand  of  British  India,  for  petroleum  witli 
oil  from  Burniah.  The  growth  of  the  Burmese  trade  has  been 
extremely  rapid,  and  it  is  said  that  over  35  per  cent  of  the 
total  Indian  consumption  now  comes  from  Burmese  sources. 
It  is  not  very  long  since  the  Standard  Oil  Company  held  the 
Indian  trade  in  the  hollow  of  its  hand;  then  Russia  stepped  in, 
and  by  offering  a  cheaper  burning  oil  soon  made  headway ;  but 
both  the  Russian  and  the  American  trades  are  now  declining, 
to  make  way  for  Burmah,  whose  oil  is  specially  favoured  by 
the  tariff.  Attempts  have  been  made  by  the  Standard  Oil 
Company  to  get  hold  of  the  Burmese  iiroduction  and  control 
it,  but  these  have  failed  hitherto,  although  it  may  be  expected 
that  they  will  soon  be  renewed.  In  the  meantime  it  would 
appear  that  the  efforts  of  British  capitalists  to  enter  the  same 
field  are  not  much  more  successful,  for  at  the  meeting  of  the 
Shell  Transport  and  Trading  Company  Limited  last  week  Sir 
Marcus  Samuel  complained  bitterly  that  ordinary  prospecting 
licences  had  been  refused  to  the  company  by  the  Burmah  Govern- 
ment. There  is  a  duty  of  eight  annas  per  case,  or  about  Id. 
per  gallon,  on  all  kerosene  entering  India  except  from  Burmah, 
Burmese  oil  going  in  duty  free. 

Successful  Candidates  for  Royal  Exhibitions,  National 
Scholarships,  and  Free  Studentships  (Science),  1904.^ — 
The  following  is  a  copy  of  the  list  just  issued  by  the  Board  of 
Education,  South  Kensington:  Royal  Exhibitions — Albert 
Eagle,  Henley-on-Thames;  Sidney  H.  E.  May,  Portsmouth; 
William  B.  Wood,  Shcerness  on  Sea;  Edmund  W.  Spalding, 
Cambridge;  Joseph  Lloyd,  Pembroke  Dock;  Albert  E.  Monk- 
com,  Portsmouth;  John  S.  G.  Thomas,  Morriston,  Swansea. 
National  Scholarships  for  Mechanics  (Group  A) — Sidney  R. 
Diglit,  Plymouth;  Harold  H.  Perring,  Devoiiport;  Stewart  S. 
Sjiears,  Sheerness-on-Sca ;  Edwin  M.  Vigers,  Plymouth;  Thomas 
A.  Colvill,  Chatham.  Free  Studentships  for  Mechanics  (Group 
A) — -Arthur  G.  London,  Southeea;  Bert  H.  Penn,  London. 
National  Scholarships  for  Physics  (Group  B) — John  F.  Mitchell, 
Cathcart,  N.B.;  Tom  Harris,  London;  Harry  Mooi-e,  Bradford; 
Hubert  Watson,  Darwen;  Frank  P.  Fuller,  London.  Free 
Studentships  for  Physics  (Group  B) — David  C.  Jones,  Bala, 
North  Wales;  Lucy  Alcock  (extra  free  studentship  transferred 
from  Groups  D  and  E),  Loudon.  National  Scholarships  for 
Chemistry  (Group  C) — John  Keegan,  Burnley;  Harold  Talbot, 
Farnley,  Leeds;  Charles  Salter,  Leeds;  Alexander  M.  Hird, 
South  Woodford,  Essex;  Herbert  W.  King,  South  Tottenham; 
Frank  D.  Miles,  Carlisle^  Free  Studentships  for  Cliemistry 
(Group  C) — Harold  Mountain,  London;  Alan  C.  Webber  (extra 
free  studentships  transferred  from  Groups  D  and  E),  Brighton. 
National  Scholarships  for  Biology  (Group  D) — Frederick  J.  F. 
Shaw,  London;  Frederick  J.  Bridgnian,  London;  Arthur  B. 
Lister,  Burnley.  National  Scholarships  for  Geology  (Group 
E) — Thomas  Reed,  Burnley;  Herbert  G.  Smith,  Burnley; 
Henry  J.  Jeffery,  London. 
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WARMING  THE  WORKS  WITH  STEAM. 

Owners  and  managers  of  works  interested  in  reducing 
expenses  would  do  well  to  turn  their  attention  to  the 
possibility  of  utilising  the  exhaust  steam  of  some  of  their 
engines  for  heating  purposes,  instead  of  feeding- a  line  of 
pipes  and  coils  with  live  steam  for  warming  the  workshops 
in  the  common  everyday  way  now  "renerally  practised. 

It  is  pretty  generally  recognised  that  steam  will  not 
travel  from  one  end  of  a  line  of  pipes  to  another  unless 
there  is  a  certain  amount  of  pressure  behind  it,  but  it  is 
not  so  very  generally  known,  or,  if  known,  the  fact  is 
ignored,  tliat  a  pocket  of  air  in  the  steam  pipe  or  in  a 
coil  will  veiy  effectually  bottle  up  the  steam  and  prevent 
it  making  a  free  journey  along  the  pipes,  so  that  it  is  by 
no  means  an  uncommon  occurrence  for  one  portion  of  a 
works  to  be  comfortably  warm  while  another  is  just  as 
uncomfortably  and  uuworkably  cold. 

Judging  l)y  the  water-hammer  action  that  is  the  usual 
accompaniment  to  turning  on  the  steam  for  heating 
purposes  in  many  of  our  otherwise  well-equipped  engin- 
eering works,  and  the  volley  of  cracking  noises  that 
reverberate  thixjughout  the  whole  length  of  the  steam 
piping,  there  must  be  water  constantly  left  in  the  pipes 
from  the  accumulation  of  tlie  overnight  condensation  which 
the  steam  is  supposed  to  drive  out  if  it  can.  The  conse- 
quent result  of  the  ordinary  system  of  workshop  heating  is 
that  for  a  certain  portion  of  the  morning  the  workmen  are 
left  to  shiver  or  do  their  work  indifferently,  and  thus,  of 
course,  to  cause  a  far  greater  loss  in  point  of  wasted  time 
than  would  be  represented  by  the  sum  needed  to  make  an 
alteration  or  conversion  of  the  steam  heating  plant. 

Experiments  have  long  since  proved  that  it  is  practically 
impossible  to  get  steam  to  flow  along  steam  pipes  at  low 
pressure,  owing  to  the  continual  condensation  tliat  is  going 
on,  and  consequent  liberation  of  air  and  the  formation  of 
blocking  cushion-like  barriers  that  are  thus  set  up.  The 
American  engineers,  who  naturally  have  greater  reason  to 
study  economy  of  methods  for  heating  owing  to  the 
different  climatic  conditions  and  the  long  period  of  severe 
weather  they  must  naturally  pass  through,  have  shown  us 
that  the  only  effectual  way  of  using  low  pressure  is  to  put 
the  steam  pipes  in  a  state  of  vacuum,  or  partial  vacuum, 
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so  that  in  the  rcnioviiig  of  the  water  from  the  ]>ipe  air  is 
also  taken  away  and  free  travelling  afforded  for  the  current 
of  steam.  This  system  of  bringino;  down  the  steam 
pressure  has  been  followed  up  by  various  inventors  until 
the  system  known  as  tbe  "  atmospheric  steam  heating- 
system "  has  been  evolved,  which  permits  of  exhaust  steasn 
being  effectually  utilised,  or  steam  at  1  lb.  above  atmos- 
phere used  if  no  exhaust  is  available  for  general  lieating 
purposes,  with  efficiency  absolutely  incomparable  by  way 
of  its  advantages  to  anything  hitherto  obtained  with  live 
steam  heating. 

Under  this  system  tlie  return  main  of  the  whole  heating 
plant  is  connected  to  an  exhaust  or  vacuum  pump,  aiid 
eveiy  heater  or  radiator  has  attached  to  it  a  thermostatic 
valve  which  opens  to  pei'niit  water  to  flow  into  tlie  vacuum 
return  main,  and  at  the  same  time  ensures  that  no  steam 
shall  pass.  The  advantage  also  accrues  in  that  when  the 
installation  is  cold  the  whole  of  the  mains — that  is,  the 
flow  and  return  mains,  together  with  the  radiators  and 
other  plant — are  practicalh'  connected  direct  to  the  vacuum 
pump,  so  that  on  steam  being  turned  therein  after  tlie 
exhauster  or  pump  has  been  started,  it  travels  uninter- 
ruptedly along  its  entire  course,  and  is  just  as  efficient  at 
the  end  of  a  mile  of  piping  as  at  the  beginning  so  far  as 
its  heat-giving  property  is  concerned. 

With  a  knowledge  of  the  possibilities  that  lie  in  exliaust 
steam  when  utilised  under  the  atmospheric  system,  wmk 
managers  and  others  have  it  in  their  power  to  make  a 
conversion  without  having  to  instal  any  expensive  plant, 
and  without  being  concerned  beyond  l^eing  supplied  with 
valves  for  controlling  the  outlet  to  the  mains,  which  we 
understand  the  Atnios])heric  Steam  Heating  Company 
6Upj)ly  under  their  patents  with  their  working  license. 


WATER-POWER  DEVELOPMENT. 

The  value  that  can  be  attached  to  the  utilisation  of  a 
waterfall  is  possibly  nowhere  better  ap])i-eciated  in  Euroj)e 
than  in  the  comparatively  small  country  of  Sweden,  and  it 
is  possibly  to  this  appreciation  of  the  mechanical  advantage 
of  water  power  that  many  of  the  Swedish  industries  have 
groAvn  to  such  important  proportions. 

Some  fifty  years  ago  water  wheels  were  in  constant  use 
in  hundreds  of  places  in  this  country  for  power  develoiJ- 
ment,  but  chiefly  associated  with  isolated  works,  the  fittings 
and  equipments  of  which  were  of  a  most  meagre  description. 
The  result  of  this  poverty  in  the  matter  of  details  inside 
the  mills  has  caused  a  loss  of  the  power  that  was  valuable, 
from  the  fact  that  the  indifferent  manner  in  which  the 
products  of  the  mills  were  procured  made  it  cheaper,  not- 
withstanding that  the  power  was  free,  to  buy  in  the  open 
market  that  which  the  mills  were  supposed  to  be  primarily 
engaged  in  producing.  Thus  the  locally  ground  flour  was 
dearer  than  the  market  flour,  the  locally  cut  timber  was 
dearer  than  that  obtained  at  the  harbour,  the  local  loom 
was  useless  against  the  town  loom,  not  because  the  power 
was  costly,  but  from  the  rate  at  which  the  flour  was 
l^roduced,  the  timber  cut,  or  the  loom  worked.  Labour 
and  wages  being  excessive,  overbalanced  very  consideral)ly 
the  saving  due  to  the  power  that  was  practically  free. 

Owing  to  this  failure  uj^on  the  part  of  the  mill  owners 
to  instal  new  plant  which  could  be  driven  by  their  free 


power,  thej'  have  been  forced  out  of  the  market,  and  the 
mills  have  become  relics  of  the  past,  instead  of  Ijcing 
adjusted  with  modified  and  new  plant,  so  as  to  continue  to 
be  the  means  of  considerable  local  gain. 

Tlie  Swedish  State  Railways,  wo  understand,  are  engaged 
in  experiments  for  ascertaining  if  part  of  their  traffic  can 
be  controlled  by  electricity  instead  of  by  steam-consun:ing 
locomotives.  It  is  proposed  that  one  of  their  lines,  of  some 
60l>  miles  in  length,  shall  be  operated  by  njeans  of  electrical 
power  stations  erected  at  certain  waterfalls  where  dynamos 
may  be  driven  by  hydraulic  turbines,  and  tliere  is  a  belief 
that  with  such  an  installation  there  would  be  a  great 
I)ossibility  of  other  industries  taking  electrical  current  to 
displace  their  existing  steam  plants. 

The  present  large  trade  whioli  Sweden  lias  secured  to 
lierself  in  electrical  machinery  and  certain  electrical  fittings 
is  likely  to  be  extended  against  the  bids  of  competitors 
of  other  nations  if  further  economies  can  be  effected  hy  the 
water  power  development  such  as  is  now.  contemplated. 

It  appears  somewhat  strange  to  those  unfamiliar  with 
the  conservative  tendencies  od'  power  users  in  this  country 
that  greater  advantage  has  not  been  taken  of  the  water 
that  is  running  to  waste  in  districts  whei'e  iiiills  have 
previously  been  in  use,  and  that  some  effort  has  not  been 
made  b}^  capitalists  towards  securing  rights  whereljy  cheap 
power  jilants  could  be  installed  and  power  transmitted 
tliercfroni  by  electrical  mains  for  lighting  jmrposes  as  well 
as  for  factories  and  for  siniilar  industries  now  using  coal 
and  stea.m  engines  upon  uneconomical  lines.  Large  factories 
lia\  e  already  been  installed  in  the  vicinity  of  ilic  different 
Swedish  water  power  plants,  and,  of  course,  at  Ihe  better 
known  Niagara  Falls  a  most  important  industrial  centre 
has  grown  around  the  position  where  cheap  power  was 
availa.l)le,  but  notwithstanding  this  the  majority  of  sites 
where  old  water  mills  once  did  considerable  work,  and 
where  the  power  still  exists,  are  apparently  ignored  as  of 
no  value  in  this  countiy. 


NOTES  ON  NEWS. 

New  Cruiser  FOR  France. — France  is  abput  to  begin  the 
construction  of  its  largest  cruiser,  the  displacement  tonnage 
being  11,300  tons,  which  compares  with  the  13,562  tons 
of  the  exceptionally  large  Ernest  Renan,  but  this  is  still 
300  tons  less  than  our  latest  vessel  of  the  Minotaur  class, 
(if  which  three  are  to  be  laid  down  in  the  royal  dockyards. 
The  French  shi}),  however,  is  to  be  the  longest  cruiser  yet 
projected,  l)eing  528  ft.,  with  a  beani  of  70  ft.  3  in.  Tlie 
502  ft.  of  the  Powerful  and  of  the  Drake  class  is  the 
greatest  length  to  which  our  Admiralty  have  gone,  but 
the  French  are  anxious  to  ensure  a  maximum  speed  of  24 
knots,  and  length  is  a  factor  conducive  to  speed,  as  has 
been  proved  time  and  again  with  Atlantic  liners.  The 
power  necessary  for  this  speed — 40,000  I.H.P. — 'is  also  the 
greatest  put  in  a  warship,  but  three  screw  propellers  are 
l)eing  fitted.  This  total  works  out  to  2'8  I.H.P.  per  ton 
displacement,  while  the  Drake,  with  her  larger  propellers, 
got  24  knots  on  trial  with  2'2  I.H.P.  per  ton  displacement. 
Our  latest  cruisers  are  designed  to  steam  at  23  knots,  with 
engines  giving  a  total  power  equal  to  TB  I.H.P.  per  ton. 
The  speed  of  the  French  cruiser  is  therefore  got  at  a  heavy 
cost  in  power  and  weight,  and  it  is  doubtful  if  the  for- 
feiture which  it  involves  in  connection  with  other  qualities 
is  thereby  justified.  The  armament  is  greater  than  in  the  pre- 
ceding French  cruisers,  the  heaviest  guns  in  which — four  in 
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number — ^are  only  of  7'6  in.  calibre.  In  this  new  ship  it  is 
proposed  to  phice  two  9'4  in.  guns  and  16  6  4  in.  quicli 
iirers,  but  this  does  not  equal  the  four  9  2  in.  and  10  7'5  in. 
ordnance  of  our  latest  cruisers.  Events  have  commended 
larger  calibre,  even  at  the  expense  of  numbers.  A  new 
feature  in  the  French  ship  is  that  eight  2'5  in.  guns  will 
be  added  to  the  machine-gun  installation.  The  amnuuiition 
supply  will  be  greater,  and  it  is  intended  to  give  the  vessel 
a  greater  coal  capacity,  so  that  on  the  displacement  given 
the  vessel  may  steam  7,000  miles  at  10  knots,  or  1,100  at 
full  speed,  while  with  the  extra  supply  usual  in  all  warships 
the  radii  will  be  12,000  and  1,700'  miles  at  these  res- 
pective speeds.  The  main  belt  will  be  6  in.  thick,  tapering 
to  3f  in.  forward  and  '2^  in.  aft.  The  cruiser  seejns  to  be 
intended  primarily  to  combat  the  torpedo  attack,  and  to 
act  as  a  jjowerful  scout  for  squadrons ;  but  in  the  line  of 
battle  she  will  not  be  a  match  for  our  later  cruisers. 


New  Bridge  over  the  Wear. — The  new  bridge  over  the 
river  Wear  at  Sunderland,  for  which  Sir  William  Arrol  and 
Company  Limited,  Glasgow,  have  just  received  the  order, 
will  have  very  deep  foundations,  extending  for  nearly 
100  ft.  into  the  bed  of  the  river,  and  in  the  sinking  of  these 
only  the  best  experience  can  ensure  econoiny  and  success. 
The  main  span  over  the  river  is  350  ft.,  and  the  girders 
are  to  carry  not  only  a  roadway,  but  a  railway,  the  latter 
at  the  higher  level.  This  span  will  weigh  nearly  3,000 
tons,  and  as  the  Act  provides  that  the  waterway  must 
never  be  obstructed  during  construction,  the  immense 
gij'ders  will  have  to  be  overhung,  or  be  built  cantileverwise 
from  each  side  until  they  meet  in  the  centre,  as  in  the  case 
of  the  Forth  Bridge.  This  will  involve  very  careful  work. 
The  girders,  however,  are  to  be  of  tlie  ordinary  lattice  con- 
struction, although  of  enormous  depth,  for  the  wide  road- 
way is  carried  on  the  bottom  flange,  while  20  ft.  higher  up 
the  supports  for  the  railway  line  will  be  made  on  the  main 
girders.  The  footpaths  are  to  be  outside  the  main  girders. 
In  addition  to  the  centre  span  there  will  be  three  others, 
each  of  200  ft. ;  while  arches,  etc.,  will  make  the  total 
length  of  the  bridge  H  miles,  which  will  involve  a  cost  of 
well  over  £300,000.  Of  the  total  cost  the  town  of  Sunder- 
land will  pay  £140,000,  in  view  of  the  construction  of  the 
roadway,  which  at  each  end  curves  downward  to  the  level 
of  the  streets.  The  bridge  is  to  be  built  to  the  design  of 
Mr.  C.  A.  Harrison,  of  the  Nortli-Eastern  Railway. 


Lighting  by  Petrol. — A  lamp  now  being  introduced  by 
the  Clarafax  Lamp  Company,  of  Derby,  is  designed  to  burn 
petrol  in  conjunction  with  an  incandescent  mantle.  The 
petrol  is  contained  in  a  metal  receptacle  placed  above  the 
lamp,  as  far  away  fronr  the  burner  as  is  convenient,  and 
flows  by  gravity,  past  a  stop  valve  which  controls  the 
supply,  to  a  chamber  below  the  mantle.  There  it  is 
vaporised,  a  portion  of  the  vapour  being  burnt  in  a  small 
jet  to  provide  the  heat  necessary  for  vaporisation,  while 
the  remainder,  mixed  with  air,  ascends  up  to  the  burner 
proper.  For  starting  the  lamp  there  is  under  the  vapori- 
sing chamber  a  little  cup  containing  some  asbestos,  and  a 
small  quantity  of  methylated  spirit  placed  in  this  and 
ignited  with  a  match  affords  the  necessary  initial  heat  to 
warm  the  chamber  to  the  temperature  at  which  the  petrol 
becomes  vaporised.  After  this  has  been  done  the  lamp  is 
automatic  in  its  action.  If  desired  a  number  of  lamps,  instead 
of  being  self-contained,  can  be  supplied  from  one  common 
reservoir,  flexiljle  metal  tubing  /loin.  to  ^  in.  external 
diameter  conveying  a  sufficient  supply  of  petrol  for  several. 
It  is  stated  that  one  quart  of  petrol,  costing  Is.  or  less,  is 
sufficient  to  keep  one  loO-candle  power  ljurner  in  action 
for  16  or  18  hours.  The  lamps,  are  made  in  forms  suitable 
for  both  inside  and  outside  lighting,  but  though  the 
inventor  claims  that  the  device  is  free  from  danger  so  long 
as  obvious  precautions,  such  as  not  filling  the  container 
while  the  lamp  is  burning,  are  observed,  it  is  probalilc  tliat 
not  every  one  will  care  to  employ  a  substance  like  petrol 


inside  ljuildings,  and  tiic  huiqj  seems  more  suilal)le  for  such 
purposes  as  lighting  railway  i)latforms  and  streets  in  places 
where  neither  coal  gas  nor  electricity  is  available. 

Bradford  Engineering  vSociety. — The  inaugural  meeting 
of  the  aJjove  society  for  the  present  session  was  held  on  the 
15th  instant,  Mr.  A.  D.  Ellis  in  the  chair,  when  a  lecture 
on  "  The  Future  of  the  Stea.m  Engine  "  was  delivered  by 
the  President,  Professor  G.  F.  Charnock,  before  a  large 
attendance  of  members.  After  referring  to  the  low  effi- 
ciency of  the  ordinary  steam  engine,  together  with  the 
disadvantages  and  defects  of  reciprocating  engines  in 
particular,  the  lecturer  referred  to  the  nmch  talked  of 
displacement  of  the  heat  engine  through  the  agency  of 
electricity.  A  much  more  likely  competitor  is  found  in  the 
internal  combustion,  or,  as  it  is  inore  pojuilarly  known, 
the  gas  engine.  While  it  is  true  that  remarkable  progress 
has  been  achieved  with  that  form  of  motor  during  recent 
years,  theie  are  still  mechanical  disadvantages  which 
prevent  its  being  regarded  as  a  serious  rival  to  steam, 
except  under  special  circumstances,  such  as  the  utilisation 
of  the  waste  gases  from  blast  furnaces  or  coke  ovens,  etc. 
Professor  Charnock  then  noticed  some  of  the  proposals 
which  have  recently  been  made  for  utilising  the  heat  of 
cxhiiust  from  steam  and  gas  engines,  the  most  conspicuous 
of  which  was  the  reintrodnction  of  the  binary-vapour 
engine.  Professor  Josse  had  carried  out  at  the  technical 
school  in  Berlin  some  most  interesting  exjieriments  on  an 
engine  working  with  sulphurous  nxidc,  and  he  had  suc- 
ceeded in  rendering  tlie  idea  so  far  j)ractieable  that  there 
were  now  many  xiicli  engines  in  use  in  various  parts  of 
Germany,  effecting  a  saving  as  compared  with  an  ordinary 
steam  engine  of,  it  was  claimed,  as  much  as  34  per  cent. 
An  example  of  a  450  H.P.  engine  of  this  type  at  work  at 
a  spinning  mill  at  Steinen,  in  Baden,  was  illustrated  and 
referred  to.  Professor  Charnock  then  went  on  to  say  that 
the  most  likely  solution  of  the  problem  would  probably 
be  found  in  the  steam  turbine  which,  he  averred,  was 
destined  to  be  the  steam  engine  of  the  future.  By  means 
of  diagrams  the  lecturer  then  gave  an  account  of  the  theory 
of  the  steam  turbine,  and  showed  that  all  types  at  present 
on  the  market  may  be  divided  into  two  classes,  viz.,  (1) 
impulse  and  (2)  pressure  or  reaction  turbines.  In  a  remark- 
ably short  period  of  six  or  eight  months  the  development  of 
the  steam  turbine  on  the  Continent  and  in  Anserica  had 
proceeded  at  a  very  rapid  rate.  Finally,  reference  was 
made  to  the  use  of  the  turbine  for  marine  purposes,  in 
which  direction  the  new  motor  would  appear  to  have 
opened  out  quite  a  new  era  in  steam  navigation.  Reference 
was  made  to  the  turbine  steamers  on  the  Clyde  and  for 
cross-Channel  purposes,  notably  the  new  Dover-Calais  boat, 
the  Queen.  The  action  of  the  Midhu:d  Railway  Company 
in  deciding  to  fit  two  of  the  four  steamers  f(n'  the  Irish 
Channel  service  with  turbines  was  most  enterprising,  as 
in  this  way  a  direct  comparison  would  be  obtained  of  the 
resjiective  merits  of  the  turljine  and  the  older  type  of 
engnie.  So  far  the  turbine  boats  had  acquitted  themselves 
reniarkaibly  well,  and  it  was  consequently  not  going  too  far 
to  assert  that  the  experience  gained  augured  well  for  the 
success  of  the  new  25-knot  Cuiiarders  which  it  had  also 
been  decided  to  fit  with  turbines.  The  lecture  was  illus- 
trated by  an  interesting  collection  of  lantern  slides,  and 
closed  with  the  usual  vote  of  thanks. 


France's  export  trade  in  motor-cars,  bicycles,  ;iiul  iiiotor- 
cyclps  diiriiis;  the  first  eight  months  of  thi.*  year  have  te?n  vahted 
at  ,£1,958,4.66,  as  compared  with  i;i,443,81.2  for  the  corresponding 
period  of  last  year. 

The  Diesel  Engine  Comtany  and  Willans  and 
RoniNSON  Limited.  According  to  a  statement  by  Mr.  Mark 
Robinson  at  the  recent  general  mcetinor,  the  above  firm  propose.? 
to  take  up  the  manufacture  on  a  large  scale  of  the  Diesrl  engine. 
This  is  under  a  manufacturing  arrangement  with  the  Diesel 
Engine  Company  Limited,  of  London,  with  whom  the  selling 
rights  remain,  and  who  will  deal  with  all  enquiries. 
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ON  THE  STEAM  TURBINE  IN  GERMANY.— I. 


By  Dr.  Alfred  Gradewitz. 

The  construction  of  steam  turbines  has  been  taken  up  in 
Germany  rather  late,  and  though  that  country  has  for  a 
long  time  been  a  large  user  of  these  machines,  they  had 


It  is  the  intention  of  the  author  to  give  a  short  account 
of  tlie  status  of  the  turbine  question  in  Gennauy,  and  the 
l)resent  article  will  be  limited  to  a  description  of  tlie  Zoelly 
turbine. 

A  special  feature  of  this  machine,  which  is  a  nudtiple-step 
axial  action  turbine  (the  steam  being  conveyed  to  tlie 
moving  wheels  through  guiding  wheels  such  as  to  have 


fjg.  1.— elevation  of  zoelly  turbine. 


till  recently  to  be  supplied  from  abroad.  There  is,  how- 
ever, at  the  present  moment  a  jjowerful  movement  to  be 
noticed  in  this  respect,  and  large  concerns  are  being  fonned 
Avith  a  view  to  exploiting  on  a  large  scale  some  new  makes 
of  turbine.  In  this  connection  the  trust  formed  hy  the 
Allgemeine  Elektrizitats-Gessellschaft,  Bei'lin,  with  the 
General  Electric  Company  of  this  country,  should  be  men- 


iu  the  high  ])ressure  step  a  partial  and  in  tiie  low  pressure 
step  a  total  charge  of  steam)  is  the  design  of  the  running 
wheel ;  high  peripheric .  speeds  are  made  possible  with  a 
low  stram  on  the  material,  so  as  to  reduce  the  number  of 
steps.  The  casings  for  high  and  low  pressures  are  fixed 
independently  of  one  another  to  a  frame ;  they  are  made 
of  cast  iron  or  steel  castings  and  separated  in  the  hori- 


IMG.  2. -GENERAL   \lEVf,   OF   ZOELLY  TURBINE. 


tioned  in  the  first  place,  and  on  tlie  other  hand  a  counter- 
part has  been  constituted  by  a  combine  just  brought  about 
between  some  of  the  leading  Gennan  companies  (Siemens 
Schuckert,  Friedrich  Krupp,  Nlii-nberger  Maschinenbau- 
4ktr'G©sellschaft,  etc.)  with  the  Swiss  firm  of  Esclier  Wyss 
and  Company,  Ziirich,  with  a  view  to  exploit  a  new  type 
of  the  Zoelly  turbine  designed  by  this  firm. 


zoutal  central  plane.  As  the  flanges  are  ground  on  one 
another  no  tightening  material  will  be  necessaiy  for  the 
joints.  In  order  to  obviate  any  losses  of  heat  by  radiation 
the  casings  are  surrounded  by  an  insulating  matei'ial,  above 
which  a  cover  of  polished  steel  plates  is  arranged.  The 
l;earings  are  fixed  immediately  on  the  frame — that  is,  quite 
ivdependently  of  the  casing,  no  heat  thus  being  trans- 


October  21,  1904]  THE    PRACTICAL  ENGINEER. 


453 


liiitted  from  the  flowing  steam  or  froau  tlie  cusiug  on  to 
the  bearmg,  so  as  to  eluuiaate  any  influence  of  the  lieating 
of  the  turbine  on  the  latter. 

Fig.  1  is  an  illustration  taken  from  a  photogTai>li  of  a 
600  horse  power  Zoelly  steam  turbine,  fig.  2  being  a  half 
elevation  and  half  .section. 

A  centrifugal  pump  is  arranged  in  the  frame  and  driven 
from  the  main  shaft  by  means  of  a  worm  gearing  to  supply 
the  lubricating  oil  for  the  bearings,  the  issuing  oil  being 
conveyed  into  a  receptacle,  which  is  arranged  also  in  the 
foundation  frame.  The  oil,  after  having  been  purified 
there,  and  in  case  of  necessity  cooled  again  by  means  of 
a  cooling  coil,  agaim  commenoes  its  circulation,  thus  reduc- 
ing to  an  extraordinary  degree  the  consumption  of  oil,  in 
spite  of  a  rather  efficient  lubrication. 

The  guiding  wheels  are  fitted  steam-tight  into  the  turbine 
casing,  one  moving  wheel  being  arranged  between  each 
two  guiding  wheels,  the  method  of  fixing  these  blades  being 
cleaiiy  seen  in  fig.  3  ;  the  running  wheels  are  mounted  on 
a  connnon  shaft.  They  are  made  in  the  shape  of  discs 
forged  out  of  the  best  class  of  Siemens-Martin  steel,  con- 


Fio.  3. — Arrangement  of  Paddles  in  Guiding  Kim?. 

slituting  one  piece  with  the  nave  (see  fig.  4) ;  on  the  rim 
of  the'  discs  the  tui-bine  buckets  are  mounted,  being 
designed  as  relatively  long  rays,  so  as  to  have  their  cross 
sections  increased  at  a  regular  ratio  from  outside  inwards 
towards  the  axle  of  the  wheel,  thus  maintaining  the 
specifical  strain  throughout  the  length  of  the  bucket  at 
about  constant  figures ;  the  buckets  thus  become  bodies 
of  practically  uniform  rigidity.  This  paiticular  disrribu- 
tion  of  the  material  will  result  in  the  highest  resistibility 
bcth  with  respect  to  the  centrifugal  force  and  the  steam 
pressure,  Avhile  affording  the  advantage  of  greatest  safety, 
and  allowing  of  a  rather  low  weight  and  a  rational  design 
of  the  bucket. 

A  feature  of  action  turbines,  as  in  the  present  type  of 
tcrbine,  i«  the  fact  that  the  pressure  of  the  working  medium 
is  the  same  on  both  sides  of  the  moving  wheel,  there 
'■eing  no  superpressm'e.  As  accordingly  there  is  no  axial 
thrust,  any  discharge  compensating  pistons  are  wholly 
unnecessary — in  opposition  to  re-action  turbines,  where  they 
are  quite  indispensable  for  absorbii  g  the  high  axial  ^strains. 
Moreover,  great  clearances  may  be  chosen  between  the 
moving  and  stationary  parts  of  the  turbine  without  any 
prejudice  to  the  efficiency,  any  risk  of  the  moving  wheel 
or  the  buckets  of  the  latter  rubbing  against  the  stationary 
parts  of  the  turbine  (on  account  of  the  thermic  expansion 
of  the  latter  or  of  the  wear  and  tear  of  the  beai-ings)  beiiig 
wholly  excluded. 

Ihe  regulation  of  the  turbine,  that  meets  even  the 
greatest  requirements,  is  effected  in  a  way  similar  to  that 
of  the  hydraulic  turbine  of  the  Swiss  company,  namely, 


by  means  of  an  extremely  sensitive  spring  governor,  includ- 
ing.; a  servomotor,  the  entering  tension  of  the  steam  Ijoing 
altered  according  to  the  various  loads. 

Before  entering  tlie  turbine  the  steam  traverses  a  valve 
ccntroUed  by  a  regulator,  and  adapting  the  steam  pressure 
to  the  actual  load  of  the  machine.  The  regulating  process 
takes  place  as  follows  :  The  regulator  acts  merely  on  the 
controlling  slide  m  (fig.  5)  of  a  servomotor,  to  which  the 
two  ducts  a.  and  b  are  connected,  a  leading  to  a  small 
accumulator  containing  a  pressure  liquid  (oil  or  water). 


Fig.  4.— Section  of  Jrfoving  Wheel. 

The  pressure  is  generated  by  a  small  centrifugal  pump 
driven  froan  the  machine  shaft  through  a  worm  gearing. 
The  pipe  b  sen'es  as  back  conduit,  leading  into  the  suction 
reservoir  of  the  })ump.  Through  the  two  ducts  e  and  f 
the  controlling  valve  is  connected  to  the  cylinder  ff  of  the 
servomotor,  fixed  immediately  to  the  casing  of  the  regula- 


FiG.  5. — Governing  Device. 

tion  valve,  the  latter  being  mounted  on  the  same  rod  as 
the  piston  h.  Now,  in  the  case  of  the  angular  speed  of 
the  machme  being  augmented,  for  instance,  on  account 
of  a  discharge,  the  highly-sensitive  regulator  will  lift  the 
slide  TO  with  the  aid  of  the  lever  n,  thus  disengaging  the 
access  from  a  to  f,  and  completing  a  connection  between 
e  and  the  back  conduit  b.  The  pressure  liquid,  however, 
will  lower  the  piston  h,  thus  approaching  the  valve  k  to  its 
locking  position,  and  correspondingly  reducing  the  steam 
tf'iision.    The  loweriii"-  of  the  piston  //  and  the  valve  k 
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will  last  a  time  sufficient  to  allow  of  the  controlling  valve 
11  (which  moves  downwards  at  the  same  time)  returning 
to  its  central  position. 

This  means  of  regulation  will  result  in  the  oscillations 
of  the  angular  speed  being  reduced  to  a  minimum  even' 
with  the  highest  variations  in  the  load.  The  regulation 
by  steam  throttling  has  been  adopted  as  affording  the 
simplest  method,  while  presenting  the  great  advantage 
of  any  increase  in  the  steam  consumption  of  the  turbine 
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Fjg.  6. — Steam  Consumption  Curve. 

for  different  loads  being  eliminated,  as  may  be  inferred 
from  the  flatness  of  the  curve  given  in  fig.  6,  which  repre- 
sents the  steam  consumption  for  one  efficient  horse  power 
hour. 

The  safety  of  working  of  the  turbine  is  warranted  largely 
by  the  absence  of  any  compensating  pistons,  the  great 
clearances  between  the  moving  and  stationary  parts  of  the 
turbine,  the  simplicity  and  extraordinary  solidity  of  the 
running  wheels,  the  small  number  of  the  latter,  and  the 
perfect  condition  of  the  bearings,  etc. 

A  turbine  designed  after  this  system  is  being  operated 
in  the  workshops  of  the  compan}^  The  machine  is  direct- 
coupled  to  a  rotaiy  current  generator  built  by  the  Siemens- 
Schuckert-Werke,  giving  an  output  of  600  efficient  horse 
power.  In  the  following  table  we  record  the  results  of 
some  tests  made  by  expei'ts.  As  will  be  seen,  these  figures 
are  excellent  botli  with  respect  to  the  steam  consumption 
and  facility  of  regulation,  showing  on  the  other  hand  the 
safety  of  operation  to  be  rather  satisfactory. 


I.  Saturatkd  Steam, 


Running  at  no  load  without  excitation,  steam  consumption 


Kilo- 
grammes. 


Running  at  no  load  with  excitation,  steam  consumption  per 
hour   


Pounds. 


80"1  kilowatt  output,  steam  consumption  per  Ijilowatt  hour. . 
182'2  kilowatt  output,  steam  consumption  per  kilowatt  hour.. 
240'1  kilowatt  output,  steam  consumption  per  kilowatt  hour.. 
334"5  kilowatt  output,  steam  consumption  per  kilowatt  hour.. 
387'6  kilowatt  output,  steam  consumption  per  kilowatt  hour.. 

II.   SUPERHEATRD  StEAM. 

390'4  kilowatt  output,  220  deg.  temperature,  steam  consump- 
tion per  kilo  watt  hour  


391  "7  kilowatt  output,  240  deg.  temperature,  steam  consump- 
tion per  kilowatt  hour  


295-4 

650 

405-4 

1022 

15-0 

33 

11-7 

25-8 

10-9 

24 

10-1 

22-2 

9-74 

21-4 

8 -98 

19-8 

8-63 

19  0 

(To  he  continued.) 


Notice  op  Removal. — The  Civil  and  Mechanical  Engineers' 
Society  has  changed  its  offices  from  47  to  25,  Victoria  Street, 
Westminster,  London,  S.W. 

Battleship  Launched  with  Steam  Up. — The  battleship 
Grcorg^a  was  successfully  launched  on  October  lltli  at  Bath, 
Maine.  When  she  took  the  water  her  masts,  funnels, 
conning-tower,  boilers,  and  engines  had  all  been  put  in,  and  she 
went  down  the  ways  with  steam  up.  The  Georgia  will  fly  an 
Admiral's  flag,  and  will  carry  a  complement  of  700  men. 


MODERN    IRONFOUNDRY  PRACTICE.* 

By  Geo.  R.  Bale,  Assoc. M.  Inst. C.E. 

For  many  branches  of  ironfoundry  work,  as  for  example  the 
manufacture  of  car  wheels,  chill  rolls,  brake  shoes,  dies  and 
stamps  for  crushing  machinery,  etc.,  it  becomes  as  important 
to  test  the  degree  or  character  of  hardness  in  castings  as 
any  other  physical  properties.  Reliable  methods  for  testing 
the  hardness  of  cast  iron  are,  however,  still  wanting. 

The  determination  of  the  relative  degree  of  hardness  of 
materials  presents  many  difficultie?,  both  of  a  practical  and 
theoretical  nature.  At  the  outset  we  are  met  by  the  want 
of  a  common  understanding  of  the  term  "hardness,"  the 
meaning  of  which  is  by  no  means  universally  agreed  upon, 
merely  expressing,  as  it  does,  a  certain  relative  conditioD, 
like  other  expressions  such  as  beat  and  cold.  The  most 
generally  accepted  sense  of  the  term  "  hardness "  is  pro- 
bably "the  resistance  offered  by  a  solid  substance  to  the 
entrance  of  another  substance  into  it." 

Several  methods  have  been  suggested  and  adopted  for 
ascertaining  the  relative  hardness  of  different  qualities  of 
cast  iron,  in  some  of  which  the  hardness  is  determined  fi'om 
the  tensile  properties  of  the  material,  while  in  others  the  , 
determination  is  made  by  forcing  into  the  iron  some  other 
substance  of  superior  hardness.  Tlie  weak  points  in  these 
methods  are  that  any  method  which  purports  to  determine 
the  hardness  of  a  material  by  testing  its  tensile  properties 
presupposes  the  existence  of  a  constant  relation  between  the 
properties  of  hardness  and  such  tensile  properties.  Such  a 
relation  does  exist,  but  only  to  a  limited  extent ;  and  beyond 
these  limits,  which  in  the  case  of  metals  ai'e  determined  by 
their  chemical  compositions,  mechanical  treatment,  etc.,  such 
methods  are  quite  useless. 

The  methods  which  are  based  on  the  penetration  of  one 
substance  into  another  all  suffer  from  the  want  of-  a 
standard  testing  substance.  To  be  effective  the  testing 
substance  must  possess  a  certain  constant  character  and  be 
incapable  of  changing  its  form,  otherwise  there  can  be  no 
possibility  of  obtaining  trustworthy  results  for  the  purpose 


Fio  298. 

of  comparison.  Any  method,  to  be  considered  suitable  for 
practical  use,  must  be  easy  of  application,  and  not  necessi- 
tate costly  or  tedious  mechanical  treatment  of  the  iron 
previous  to  the  testing;  the  testing  substance,  besides 
possessing  the  necessary  hardness  and  rigidity,  must  also  be 
cheap  and  readily  obtainable  ;  further,  the  method  must  be 
such  that  it  shall  be  possible  to  make  direct  comparisons  of 
results  obtained  by  different  experimenters  in  different 
places,  and  to  this  eud  it  should  admit  of  the  establishment 

*  For  previous  article  see  page  388. 
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of  a  perfectly  uuifurm  aud  unchanging  mode  of  procedure  of 
the  tests. 

The  method  invented  by  Mr.  J.  A.  Briuell,  chief  technical 
manager  of  the  Fagersta  Iron  and  Steel  Works  in  West- 
manland,  Sweden,  consists  in  forcing,  by  means  of  pressure, 
a  hardened  steel  ball  into  the  material  to  be  tested  so  as  to 
cause  an  impression  the  measured  diameter  of  which  enables 
the  spherical  area  of  the  concavity  to  be  calculated.  The 
total  pressure  put  upon  the  ball  divided  by  this  area  gives 
what  Brinell  calls  a  "hardness  number."  The  balls 
employed  by  Brinell  are  hardened  steel  balls  such  as  are 
used  in  ball  bearings.  These  are  found  satisfactory,  differing 
very  little  in  their  degree  of  hardness  and  seldom  breaking 
or  flattening,  even  when  testing  white  cast  iron  containing 
5  per  cent  of  manganese. 

The  sample  of  iron  to  be  tested  does  not  require  to  be 
given  a  strictly  regular  shape,  it  being  quite  sufficient  if  two 
of  its  vertical  sides  are  approximately  parallel  to  one 
another,  and  the  testing  surface  smooth.  The  dimensions 
of  the  specimen  may  vary  down  to  a  certain  minimum.  It 
appears  from  Brinell's  experiments  that  the  results  are 
unaffected  so  long  as  the  width  is  not  less  than  three  times 
the  diameter  of  the  ball  used.  The  thickness  is  usually  made 
about  equal  to  the  diameter  of  the  ball,  but  may  be  less  by 
one-half  without  affecting  the  test  results. 

When  a  compression  test  machine  is  available,  the  most 
convenient  mode  of  proceeding  is  as  shown  in  fig.  298.  C 
and  are  the  compression-blocks,  on  the  lower  of  which  is 
placed  a  steel  pillow  block  P,  having  a  hardened  cavity  in 
the  centre  of  its  upper  face  in  which  the  hardened  steel  ball 
B  rests.  The  specimen  to  be  tested,  S,  is  placed  between 
the  upper  compression-block  and  the  ball,  and  the  pressure 
applied  in  the  ordinary  manner  until  the  required  amount 
of  loading  is  reached.  On  removal  of  the  load  the  diameter 
of  the  impression  obtained  is  taken  by  means  of  a 
microscope,  fitted  with  a  millimetre  scale,  vernier  and  cross- 
hair, and  finally  the  maximum  load  is  divided  by  the  area 
of  the  segmental  concavity  to  obtain  the  hardness  number. 
A  convenient  size  of  ball  to  employ  is  one  of  10  millimetres 
diameter;  for  balls  of  smaller  diameters  the  hardness 
numbers  for  given  loads  are  found  to  be  higher.  In  a 
particular  set  of  experiments  using  balls  of  15,  lO,  and  7-|- 
millimetres  diameter,  the  hardness  numbers  with  uniform 
loading  were  178,  201,  and  208  respectively,  With  the 
same  size  of  ball  the  hai'dness  number  increases  when  the 
load  is  increased  ;  and  for  a  given  size  of  ball  under  a  given 
load  ,  the  divergence  in  the  hardness  numbers  becomes 
increasingly  accentuated  as  the  size  of  the  ball  is  diminished. 
With  balls  of  10  millimetres  diameter,  loaded  similarly  to  a 
maximum  of  3,000  kilos,  Brinell  obtained  the  following 
hardness  numbers  for  a  number  of  specimens  of  Swedish 
charcoal  pig-iron  : —  ' 


Description  of  pig-iron. 

Diameter 
of 

impression 
in 

milliraetre.s. 

Spherical 
area  of 
impression 

in  square 
millimetres. 

Hardness 
number. 

Thorough  grey   

4-50 

16  804 

179 

Three-quarter  grey,  tested  on  the  grey  part. . 

4-25 

14-894 

202 

Same  specimen,  tested  on  the  white  part   . . 

3-15 

8-O0O 

375 

Mottled  specimen,  tested  on  white  part  .... 

2-90 

6-751 

444 

All  white   

2-85 

6-517 

460 

Professor  Unwin*  has  also  introduced  a  test  for  the  hard- 
ness of  materials  based  on  their  resistance  to  indentation  by 
a  very  hard  tool.  The  indenting  tool  is  a  straight  knife- 
edge,  aud  the  indentation  is  produced  by  a  steady  load.  The 
test  specimen  indented  is  a  short  bar  of  square  section.  A 
series  of  observations  of  indentation  and  load  are  taken,  from 

'  Proceedings,  Institution  of  Civil  Engineers,  cxxix.,  page  334. 


which  a  constant  is  deduced,  which  is  the  measure  of 
hardness.  The  indenting  tool  T,  fig.  299,  is  a  simple  short 
bar  of  square  tool  steel,  ground  accurately,  so  that  the 
angles  are  right  angles  and  as  hard  as  possible.  Any  one  of 
the  edges  can  be  used  as  an  indenting  edge,  and  the  tool 
is  easily  re-ground.  The  tests  can  be  made  in  an  ordinary 
testing  machine,  the  tool  being  carried  in  an  apparatus  which 
ensures  parallel  movement,  and  which  has  a  scale  and 
vernier  for  measuring  the  indentation.  The  load  is  allowed 
to  rest  on  the  specimen  a  few  minutes,  till  the  indentation 
ceases  to  increase.  The  relation  of  load  aud  indentation  has 
been  investigated  by  Professor  Unwin,  who  expresses  it  by 
the  equation — 

C  i  =  p^"\ 

which  he  finds  to  hold  g(jod  for  most  materials,  provided  the 
loads  do  not  exceed  that  at  which  sensible  stretching  begins 
below  the  knife-edge.  In  this  equation  C  is  a  constant  for 
the  metal  tested,  ^  is  the  load  per  inch  width  of  knife-edge 


Fio.  299. 

in  tons,  and  /  the  depth  of  indentation  in  inches.  Since  C 
is  the  only  constant  which  varies  with  the  hardness  of  the 
different  test  specimeus  (having  higher  values  with  the 
harder  ones),  its  value  may  be  taken  as  the  measure  of 
hardness.  Obviously  C  can  be  determined  by  a  single 
observation  of  load  and  indentation,  but  it  is  preferable  to 
measure  the  indentation  corresponding  to  three  or  four 
loads,  and  from  these  deduce  a  mean  value  of  C. 

An  investigation  of  the  influence  of  width  of  test-bar  on 
the  load  per  inch  width  to  produce  a  given  indentation 
showed  that  the  hardness  value  varies  roughly  as  the  cube 
root  of  the  width  of  the  test-bar.  Hence  it  is  desirable  to 
adopt  a  standard  size  of  test-piece  in  order  to  obtain  strictly 
comparable  results.  In  tests  made  by  Professor  Unwin  the 
test-bars  are  usually  |  in.  square  and  about  2|  in.  long. 
Mr.  Thomas  Turner  has  introduced  a  scratch  test  for 
hardness.  In  this  a  diamond  point  balanced  at  the  end  of 
a  lever  is  dragged  over  a  polished  part  of  the  specimen.  The 
diamond  point  is  loaded  till  it  just  definitely  scratches  the 
surface,  and  this  load,  in  grams,  is  taken  as  the  hardness 
number.  Mr.  Turner  has  obtained  interesting  results,  but 
the  method  requires  considerable  skill.  The  following  are 
some  figures  given  by  Mr.  Turner*  as  the  results  of  a  series 
of  tests  carried  out  with  the  view  of  determining  the 
influence  of  silicon  on  the  hardness  of  cast  iron — 

Silicon.  Relative 
Per  cent.  hardness. 

019    72 

0-45    52.- 

0-  96    42 

1-  96    22 

2-  51    22 

2-  96    22 

3-  92    27 

4-  75    32 

7-37    42 

9-80    57 

*  Journal  of  the  Chemical  Society  (Transactions),  vol.  xlvii.,  page  902. 
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These  figures  show  that  the  hardness  is  diminished  by  the 
addition  of  silicon  up  to  about  2  per  cent,  and  that  tliere  is 
then  no  appreciable  difference  until  about  3  per  cent  is 
reached.  After  this,  further  additions  of  silicon  increase  the 
hardness. 

Mr.  C.  A.  Biuer,*  to  deteraiiue  the  relative  hardness  of 
different  samples  of  cast  iron,  uses  a  drill  of  standard  hard- 
ness running  at  a  uniform  speed  of  revolution  and  under  a 
constant  pressure,  and  the  number  of  revolutions  made  by 
the  drill  after  it  is  embedded,  to  penetrate  a  further  distance 
of  half  an  inch  is  taken  as  an  indication  of  the  hardness. 
Automatic  counting  appliances  are  used.  The  number  of 
revolutions  in  a  series  of  three  tests  on  each  of  four  test-bars 
were — 


Bar. 

A. 

B. 

C. 

D. 

Number  of  revolutious. 

130 

150 

170 

236 

12S 

119 

lUS 

232 

129 

14<,l 

1G7 

230 

It  has  been  suggested  that  such  drill  tests  afford  a  ready 
and  practical  method  of  defining  the  grade  of  ])ig-iron  or 
the  degree  of  hardness  it  would  impart  to  castings,  but  such 
a  method  would  obviously  be  no  better  than  the  admittedly 
erroneous  method  of  grading  by  appearance  of  fracture,  since 
theie  are  two  distinct  wixys  of  producing  different  degrees  of 
hardness  in  pig-iron,  one  being  due  to  variations  in  the  per- 
centages of  silicon,  sulphur,  manganese,  and  phosphorus 
present  in  the  iron  ;  and  the  other  to  variations  in  the  late 
at  which  the  iron  is  allowed  to  s  Jidify  and  cool  to  a  cold 
state.  Differences  in  either  of  these  two  factors  will  exert 
an  influence  on  the  carbon  causing  more  or  less  of  it  to  take 
the  graphitic  form,  thus  affecting  the  hardness  of  the  iron. 
(To  be  continued.) 


TRADE  NOTES. 


E.  G.  Hbrbeet  Limited,  Eosamond  .Street  East,  Manchester, 
have  issued  a  circular  describing  some  iiovel  cramps  for  use  with 
planing',  shaping,  and  other  machines. 

Mk.  Wm.  J.  Brooks,  scientific  instrument  maker,  33,  Fitzroy 
Street,  London,  W.,  sends  samples  of  patent  flexible  curves  he 
has  just  j'laced  on  the  market.  These  are  made  of  celluloid  and 
in  several  patterns.  Pattern  A  provides  tabs  for  holding  the 
curves  in  position  with  the  finger  tips.  Patterns  B,  C,  and  D 
embody  self-claniping  devices.  These  curves  should  prove  of 
great  use  to  the  draughtsman.  Mr.  Brooks  has  also  brought 
out  an  accurately  cut  celluloid  parabola  curve,  which  will  be 
found  useful  for  many  purposes. 


The  Sewage  DiFncuLTV. — A  series  of  Blue  Books  contain- 
ing the  reports  of  the  Royal  Commission  on  Sewage  Disposal 
was  issued  on  September  30th.  In  an  introduction  to  Dr. 
A.  C.  Houston's  bacteriological  report  it  is  stated  that  the 
expectation  that  by  associating  the  land  treatment  with  chemical 
treatment  the  increasing  volume  of  sewage  to  be  dealt  with  in 
each  town  or  district  could  be  efficiently  purified  has  been, 
relatively  speaking,  disappointed.  Nevertheless,  chemical 
treatment,  antecedent  to  land  and  artificial  processes  of  treat- 
ment, has  in  particular  cases  been  found  to  be  useful.  The 
modern  bacterial  treatment  of  sewage  is  still  in  the  experi- 
mental stage,  but,  judged  by  chemical  and  practical  standards, 
it  has  so  far  proved  a  success  in  particular,  if  not  in  general, 
cases.  But,  it  will  be  asked,  apart  from  chemical  and  practical 
considerations,  what  is  known  of  the  biological  qualities  of  the 
effluents  from  bacterial  processes  of  sewage  treatment  and  of 
the  effluents  from  sewage  farms?  As  regards  the  effluents  from 
bacterial  processes  of  sewage  treatment,  the  Commission  have 
already  received  much  information,  and  the  subject  is  still 
under  investigation.  The  general  outcome  of  these  observa- 
tions has  been  to  afford  presumptive  evidence  of  the  strongest 
kind  that,  until  positive  evidence  to  the  contrary  is  forth- 
coming, it  would  be  wise  to  regard  the  effluents  from  bacteria 
bed  processes  of  sewage  treatment  as  hardly  safer  in  their 
possible  relation  to  disease  than  crude  sewage. 

*  Joiiru.al  of  the  American  Foundrymeiis'  Association,  vol.  v.,  page  64. 


BOILER  EXPLOSIONS. 

Abstracts  of  Uecent  Board  of  Trade  Ubportis. 

Failure  of  a  Lancashire  Boiler  due  to  Overheating 
caused  by  (Shortness  of  Water. 
No.  15U1.  The  boiler  which  failed  was  one  of  lU  used 
at  an  ironworks  to  supply  steam  to  two  engines  for 
driving  rolling  mills.  The  boilers  were  worlted  at  a 
pressure  of  ib  lb.  per  square  incli.  Two  engine  men  were 
apjiointed  to  look  after  each  engine  and  one  group  of 
boilers,  one  taking  the  dcj,y  shift  and  the  other  the  night. 
The  duties  of  these  men,  as  deiined  by  the  engineer,  were 
to  look  after  an  engine  and  to  fire  four,  and  feed  five,  of 
the  boilers.  Their  orders  were  to  look  after  the  boiler 
fittings,  especially  to  keep  the  floats  and  stuffing  boxes  in 
order.  When  each  man  oame  on  it  was  his  duty  to  examine 
the  feed,  to  put  hands  on  the  wheels  of  the  floats,  and  to 
work  them  up  and  down  to  ascertain  that  the  copper  rods 
were  free,  and  to  continue  to  do  this  about  every  quarter 
of  an  hour.  No  glass  water-level  indicators  were  fitted. 
When  the  engine  was  working  the  boiler  was  fed  by  means 
of  a  pump  in  the  engine  house,  but  at  other  times  by  a 
donkey  pump. 

The  man  who  was  on  duty  when  the  explosion  occurred 
stated  that  when  he  came  on  duty  he  tried  the  floats  and^ 
ascertained  that  tlie  weights  were  in  their  proper  positions. 
He  then  went  to  the  feed-check  valve,  which  he  found  a 
quarter  of  a  turn  open.  Having  opened  it  full  and  swilled 
it  through,  he  again  closed  it  to  the  position  in  'which  he 
found  it.  Soon  after  the  engine  was  started  and  the 
pressure  went  down  to  30  lb.  per  square  inch,  and,  later, 
when  the  i)ressure  had  risen  to  35  lb.  per  square  inch,  he 
heard  a  hissing  sound  and  saw  steam  and  water  issuing 
from  the  boiler,  and,  knowing  that  an  explosion  had 
occurred,  shut  off  the  stop  valve  and  the  feed-check  valve. 
He  'did,  not  hear  the  whistle  blow  ofl".  Two  workmen  were 
severely  burned  and  scalded  by  the  steam  and  fii'e,  one  of 
them  dying  from  his  injuries.  It  was  subsequently  ascer- 
tained that  the  second  and  third  rings  of  the  left-hand  flue 
had  collapsed,  the  second  being  ruptured  in  a  circum- 
ferential direction,  leaving  an  opening  about  1 J  square  feet 
in  area.  The  boiler  was  examined  after  the  explosion  by 
two  surveyors  to  the  Board  of  Trade,  who  fomid  the  flues 
practically  free  from  scale  and  the  i3art  that  collapsed  quite 
free.  The  feed-check  valve,  the  safety  valve,  and  the 
steam-pressure  gauge  were  in  good  order,  but  it  was  found 
that  with  the  weight  7  in.  from  the  end  of  the  lever  of  the 
safety  valve,  where  it  Was  usually  kept,  the  weight  on  the 
valve  would  be  58  lb.  per  square  inch,  and  not  45  lb.  as 
supposed.  The  floats  were  weighed,  with  the  result  that 
in  the  air  the  brick  float  weighed  "fOf  lb.  and  its  ball 
30  J  lb. ;  the  other  49^  lb.  and  its  ball  Uh  lb.  The  working 
height  of  the  water  over  the  flues  was  about  20  in.,  but 
over  the  conical  portion  of  the  back  perhaps  Ijiu.  more, 
and  when  the  whistle  started  to  sound,  thereby  indicating 
low  water,  there  would  be  only  about  9  in.  above  the  flues. 

The  whistle  was  then  disconnected  from  No.  7  boiler 
and  connected  to  a  steam  pipe  from,  another  boiler  which  was 
pressed  to  38  lb.  per  square  inch.  The  engineer  then  pressed 
the  spindle  of  the  whistle  and  allowed  steam  to  come  through 
the  orifice,  but  the  whistle  did  not  sound,  the  noise  of 
the  steam  only  being  heard.  He  then  screwed  back  the 
jam  nut  which  kept  the  bell  of  the  whistle  in  jjosition, 
and  when  the  bell  was  slightly  turned  the  whistle  sounded. 
The  whistle  therefore  was  out  of  order,  and  it  was  ascer- 
tained that  the  standard  to  which  it  was  secured  was 
slightly  bent,  which  had  the  effect  of  keeping  the  steam 
from  striking  the  cutting  edge  of  the  bell.  The  whistle 
was  examined  again  on  the  day  before  the  holding  of  this 
investigation,  and  found  by  calculation  that  it  w^ould  not 
sound  in  any  condition  at  a  pressure  over  dojlb. 

To  account  foi-  the  shortness  of  water,  of  which  there  is 
no  doubt,  the  engineer  and  the  engine  man  advanced  the 
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theory  of  what  is  popularly  called  "  kicking-back  " ;  that 
is  to  say,  that  of  the  water  being  forced  into  one  of  the 
other  boilers  instead  of  flowing  through  the  check  valve 
into  No.  7.  We  know  that  "  kicking-back  "  can  take  place 
under  certain  circumstances,  and  "fie  liave  been  told  that 
it  occurred  about  three  weeks  ago  in  No.  8  boiler,  but, 
fortunately,  was  detected  before  mischief  occurred. 

This  theory  has  been  advanced  by  the  engineer  as  the 
only  cause  of  the  shortness  of  water,  on  the  assumption 
that  the  boiler  had  been  properly  filled,  and  that  the  feed- 
check  valve  had  been  partially  opened,  and  the  blow-down 
cock  shut. 

Mr.  Dixon  and  Mr.  Stevenson,  the  Board  of  Trade  sur- 
veyors, as  well  as  the  engineer  to  the  insurance  company, 
a  gentleman  of  great  experience,  entirely  disagreed  with 
this  theory.  Mr.  Dixon  has  stated  that  the  feed-check 
valve  was  3Jft.  over  the  water  line.  Tf  the  pressure  in  the 
boiler  was  35  lb.,  as  we  were  told  it  was,  the  pressure  in 
the  feed  pipe  must  have  been  less  than  33^  lb.  to  allow  of 
this  "  kicking-back,"  as  the  water  would  have  to  be  lifted 
3^  ft.  to  meet  the  check  valve.  Moreover,  apart  from  this, 
with  the  check  valve  opened  only  a  quarter  turn,  the  water 
could  not  have  flowed  out  of  the  boiler  as  suggested.  The 
statement  of  the  engine  man  also  has  to  be  considered, 
which  was  to  the  effect  that  he  heard  the  valve  "  clicking  " 
in  the  usual  manner,  which,  if  true,  would  show  that  the 
water  was  running  through  it  into  the  boiler  instead  of 
running  l>ack. 

Mr.  Dixon  stated  that  when  the  boiler  was  full  there 
would  be  1,500  gallons  of  water  over  the  flues,  which  under 
the  circumstances  would  have  taken  fully  three  hours  to 
evaporate. 

Having  carefully  considered  the  theory  advanced  by 
the  engineer,  the  Commissioners  stated  that  they  had  no 
hesitation  in  rejecting  it.  We  desire  to  add  that  the  end 
of  the  internal-feed  pipe  was  3  in.  aibove  the  flues,  so,  even 
if  it  was  possible  for  the  water  to  have  kicked  back,  there 
would  have  still  been  about  200  gallons  of  water  above  the 
flues  at  10  a.m.,  which  would  take  20'  minutes  to  evaporate  ; 
and,  if  attendant's  story  is  true,  that  the  weights  on  the  floats 
were  in  their  proper  positions  at  that  hour,  and  we  have 
no  reason  to  suppose  that  either  of  them  were  out  of  order, 
the  collapse  could  not  possibly  have  occurred  in  the  way 
suggested. 

The  Commissioners  found  that  the  explosion  was  caused 
by  overheating  of  the  left-hand  flue,  due  to  shortness  of 
water,  produced  by  the  boiler  not  having  been  fed  for 
some  time  on  the  day  of  the  explosion. 

In  answer  to  the  questions  which  were  asked  them 
by  the  Board  of  Trade,  they  stated  that  the  manage- 
ment of  the  boiler  was  entrusted  to  a  competent  person. 
The  boiler  was  fitted  with  mountings  necessary  to  ensure 
safe  working.  In  other  cases  it  has  been  pointed  out  that 
it  is  highly  desirable  when  these  water  floats  are  used  that, 
as  an  additional  precaution,  a  boiler  should  be  fitted  with 
a  elass  water  gauge.  The  feeding  and  care  of  the  boiler 
when  at  work  were  entrusted  to  persons  properly  qualified 
for  their  duties,  although  one  of  them  neglected  his  duty 
on  the  morning  of  the  explosion.  The  weight  of  the  whistle 
float  was  properly  adjusted,  so  that  the  height  of  the  water 
was  sufficiently  indicated. 

The  inference  to  be  drawn  from  the  facts  is  that  the 
explosion  was  caused  by  the  neglect  of  one  of  the  engine 
men.  It  is  possible  that  he  may  have  rtiade  some  mistake 
with  regard  to  the  feed  valve  by  inadvertence  or  otherwise, 
which  is  excusable,  although  we  have  difficulty  in  lielievins' 
that  there  was  a  bond  fide  mistake.  Having  regard  to  his 
evidence,  which  is  uncontradicted,  save  by  the  facts,  we 
deem  it  better  to  say  that  there  was  no  wilful  negligence 
on  his  part  in  closing  the  feed-check  valve,  which  we  find 
he  did,  if  he  had  opened  it.  With  regard  to  subsequent 
events  we  are  compelled  to  find  that  he  has  not  told  us  the 
truth.  We  do  not  believe  his  statements  that  he  found 
the  floats  in  their  proper  position  at  about  10  a.m.  on  the 


morning  of  the  ex])losion,  or  that  he  closed  the  feed-check 
valve  after  that  event. 


Explosion  from  a  Water-tube  Boiler  caused  by 
Overheating-  of  one  of  the  Tubes,  due  to  Shortnei^s 
of  Water. 

No.  1505.  This  boiler  was  used  in  connection  with  four 
cylindrical  return  tube  boilers  for  driving  the  engines  of  a 
flour  mill.  The  water-tube  boiler  was  erected  in  1891,  and 
was  in  use  until  Jaimary,  1892,  when  the  mill  was  destroyed 
by  fire,  and  the  boiler  was  then  not  required  or  used  for 
three  years.  During  the  time  it  was  lying  idle  it  had  been 
left  full  of  water,  but  owing  to  the  water  having  been 
allowed  to  become  frozen  18  of  the  headers  were  burst, 
and  these  had  to  be  renewed  before  the  boiler  was  put 
to  work  in  August,  1895.  Since  that  date  considerable 
repairs  have  been  done,  particulars  of  which  were  obtained 
from  notes  left  by  the  engineer  who  was  responsible  for 
the  condition  of  the  engines  and  boilers.  It  was  the 
practice  to  shut  down  this  boiler  about  eveiy  six  weeks 
for  cleaning  and  repairs,  and  it  was  off  for  this  purpose 
from  25th  March  to  5th  April,  1904,  so  that  it  was  cleaned 
two  days  previous  to  the  explosion. 

The  tubes  for  the  repairs  were  obtained  from  Messrs. 
Babcock  and  Wilcox  Limited,  and  also  from  Messrs.  Stewart 
and  Clydesdale,  Glasgow,  and  were  of  No.  9  gauge  in 
thickness.  Those  received  from  the  latter  firm  were  of 
lap-welded  steel,  while  those  received  from  Messrs.  Babcock 
and  Wilcox  Limited  were  solid  drawn,  but  as  the  tubes 
were  mixed  at  the  mill,  it  is  uncertain  from  whom  the 
exploded  tube  was  obtained,  and  whether  it  was  solid  drawn 
01-  lap  welded. 

The  feed  water  is  supplied  to  the  lioilers  by  two 
"  Buffalo  '"  injectors.  Class  A  type,  and  there  is  also  a  duplex 
plunger  pmnp  for  use  should  the  injectors  fail.  The  feed 
water  is  usually  taken  from  the  hot  well  of  the  mill  engines, 
but  there  is  also  a  connection  to  the  street  water  mains 
for  use  when  the  engines  are  stopped  and  for  priming 
the  injectors  when  they  are  to  be  started.  The  usual 
working  pressure  kept  in  the  boilers  was  65  lb.,  but  from 
tlie  evidence  it  appears  that  steam  could  not  always  be 
maintained  at  that  pressure,  and  that  when  the  pressure 
dropped  the  injectors  failed  to  keep  suflScient  water  in  the 
boilers,  and  when  this  occurred  it  was  customary  to  stop 
the  mill  engines.  This  had  occurred  on  several  occasions, 
and  as  the  pressure  rose  quickly  after  the  engines  were 
stopped,  the  injectors  then  usually  worked  satisfactorily, 
and  there  was  soon  sufficient  water  in  the  boilers  to  allow 
of  the  engines  being  again  started. 

At  about  3-40  p.m.  on  the  7th  of  April  last  the  pressure 
had  fallen  to  55  lb.,  and  the  injectors  ceased  to  work.  The 
engineer  came  into  the  stokehold  at  that  time  to  see  that 
all  was  in  order,  and  he  was  informed  by  the  stoker  that 
the  boilers  were  rather  short  of  water,  and  that  the 
injectors  were  not  working  properly.  He  tested  the  water 
gauge  arrangements  and  found  them  clear,  the  water  in  the 
water-tube  boiler  being  just  visible  at  the  gland  nut  at 
the  bottom  of  the  water-gauge  glass ;  he  then  had  the  mill 
engines  stopped,  and  endeavoured  to  get  the  injectors  to 
work.  The  ash  pit  dampers  had  been  closed,  but  the 
pi'essure  quickly  rose,  and  the  safety  valves  on  the  three 
cylindrical  boilers  which  were  also  at  work  were  blowing 
freely.  All  the  boilers  which  were  at  work  were  connected 
at  this  time,  their  main  stop  valves  being  open.  The 
engineer  continued  working  at  the  injectors  until  about 
4-10  p.m.  without  being  able  to  get  them  to  act,  when  he 
decided  to  start  the  feed  pump,  and  almost  immediately 
after  this  had  been  done  the  explosion  occurred.  The 
engineer  and  the  stoker  were  standing  in  front  of  the 
boiler  when  the  tube  burst,  and  both  were  scalded,  and 
as  an  isolating  valve  was  not  fitted,  steam  from  the  three 
other  boilers  continued  to  flow  through  the  burst  tube  until 
the  engine  driver  was  able  to  shut  the  stop  valve  on  the 
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water-tube  boiler  about  ten  minutes  after  the  explosion. 
It  was  then  found  that  tlie  feed-check  valves  on  the  three 
cylindrical  boilers  were  shut  hard  down,  and  that  one 
injector  and  the  feed  pump  were  discharging  water  into 
the  water-tube  boiler.  There  was  also  a  little  water  in  a 
sunlv  corner  of  the  stokehole  floor,  but  it  was  almost  cold. 

Acting  upon  instructions  from  Mr.  Taylor,  the  owner  of 
the  works,  Messrs.  Babcock  and  Wilcox  sent  one  of  their 
engineers  to  examine  the  boiler  for  the  purpose  of  ascer- 
taining what  repairs  were  required,  but  he  found  that  owing 
to  the  distorted  condition  of  the  tubes,  the  fracture  of 
several  of  the  headers,  and  also  from  the  overheated  appear- 
ance of  the  boiler,  that  the  only  efficient  repair  which  could 
be  made  would  be  the  renewal  of  all  the  tubes  and  headers, 
and  this  has  now  been  done.  Unfortunately  the  engineer 
did  not  seem  to  have  realised  that  the  boiler  was  in  a 
dangerous  condition  until  the  explosion  occvn-red,  the  result 
bemg  that  he  was  so  severely  scalded  that  he  died  two 
days  afterwards. 


InsuflBcient  Securing  of  a  Marine  Boiler  causes 
Fracture  of  Water  Gauge  connection. 

No.  1506.  The  vessel  on  which  the  explosion  occurred 
was  the  steamship  Picqua,  of  a  gross  tonnage  of  1,796  tons. 
Originally  two  boilers  of  80  lb.  pressure  per  square  inch 
were  used,  but  these  were  taken  out  in  1898  and  one  single- 
ended  cylindrical  multitubular  boiler  14  ft.  lOJin.  in 
diameter  and  lift.  Gin.  long  substituted.  The  engines 
were  then  worked  at  a  steam  pressure  of  2001b.  per  square 
inch.  Two  H  girders  were  bolted  to  the  boiler  room  tank 
athwartships ;  to  these  were  attached  the  two  cast-iron 
cradles  in  which  the  boiler  rested ;  fitting  strips  were  left 
on  the  concave  surface  of  the  cradles  to  enable  them  to  be 
thoroughly  bedded  up  to  the  boiler,  strips  of  wood  being 
afterwards  driven  in  between  the  fitting  strips.  Wood 
blocks  placed  between  the  two  portions  of  each  cradle  and 
resting  on  the  H  girders  assisted  to  take  the  weight  of 
the  boiler.  At  each  end  of  the  side  bunker  bulkheads,  at 
about  the  middle  line  of  the  boiler,  plate  and  angle  chocks 
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were  riveted,  these  being  left  unsecured  to  the  boiler,  but 
a  good  fit  between  the  boiler  and  bulkheads  when  every- 
thing was  hot.  The  bulkheads  were  stiffened  by  means  of 
vertical  angle  bars,  and  were  stayed  to  the  stringer  plate 
by  angle  bars  and  bracket  plates  from  the  vertical 
stiffeners ;  these  angles,  however,  were  not  placed  in  a  line 
with  the  chocks  between  the  boiler  and  bulkheads,  but 
about  14  in.  below  (see  sketch).  No  other  means  were 
provided  for  securing  the  boiler  from  movement  in  the 


vessel,  with  the  exception  of  the  fore  and  aft  chocks.  The 
screen  bulkhead  between  the  boiler  and  engine  rooms  was 
placed  about  5^-  in.  from  the  boiler,  the  cocks  and  valves 
on  the  after  end  of  the  boiler  being  made  long  enough  to 
pass  through  the  bulKhead  so  as  to  be  manipulated  from 
the  engine  room  platforms.  The  openings  in  the  bulkhead 
around  these  mountings  were  covered  with  closely  fitting 
bolted  plates  to  prevent  the  dust  from  getting  into  the 
engine  room  from  the  stokehold.  Since  these  alterations 
were  carried  out  the  vessel  has  been  employed  in  the 
owners'  regular  service  between  Mediterranean  ports  and 
New  York,  coming  to  Liverpool  periodically  for  an  over- 
haul, the  last  time  previous  to  the  explosion  being  in  May, 
1902,  when  she  was  thoroughly  surveyed.  It  is  stated  that 
the  main  steam  pipe  was  then  sent  to  the  makers'  works, 
and  there  tested  to  400  lb.  per  square  inch  to  the  satis- 
faction of  a  surveyor  to  Lloyd's  Register  of  Shipping. 

On  the  23rd  September,  1903,  the  vessel  sailed  from 
Gibraltar  for  New  York,  fully  loaded  with  general  cargo, 
consisting  principally  of  sulphur  and  grapes,  her  draught 
being  18  ft.  11  in.  foi'ward  and  19  ft.  11  in.  aft,  her  deep 
loaded  draught  for  W.N.A.  being  21  ft.  4|  in.  mean.  During 
the  voyage  exceptionally  bad  weather  was  met  with,  and 
as  the  vessel  was  shipping  a  great  deal  of  water  the  captain 
ordered  the  engines  to  be  stopped.  The  vessel  then  behaved 
better,  but  rolled  excessively,  showing  by  the  clinometer 
to  be  rolling  between  37  deg.  and  42  deg.,  and  when 
reaching  the  limit  of  these  rolls  would  come  back  very 
quickly.  While  the  engines  were  stopped  a  loud  report 
was  heard  from  the  engine  room,  which  became  filled  with 
steam.  The  second  engineer  and  the  two  stokers  managed, 
however,  to  reach  the  deck,  but  one  of  the  latter  was  so 
badly  scalded  that  he  succumbed  to  his  injuries  the  next 
day.  "When  the  steam  had  cleared  away  the  chief  engineer 
went  down  into  the  engine  room  and  found  that  the  steam 
cock  for  the  after  water  gauge  column  had  fractured  around 
the  neck  next  to  the  boiler,  and  the  water  level  in  the 
boiler  was  below  the  salinometer  cock.  The  boiler  had 
sustained  no  damage.  On  the  next  day  steam  was  turned 
into  the  main  steam  pipe,  and  it  was  then  found  that  the 
jDipe  had  cracked  circumferentially  for  a  length  of  4|  in. 
at  the  neck  of  the  fiange  next  the  engine  stop  valve. 
Steam  was  shut  off  and  the  pipe  clipped  and  stayed,  and 
later,  the  weather  having  moderated,  steam  was  again 
turned  on,  the  engines  working  at  the  reduced  pressure  of 
150  111.  per  square  inch.  On  arrival  at  New  York  a  survey 
was  held  by  the  surveyors  to  Lloyd's  Register  of  Shipping, 
and  it  would  appear  from  their  report  that  it  was  then 
discovered  that  the  boiler  had  started  from  its  position 
and  had  been  working  in  the  seating.  The  stiffening  angles 
of  the  bunker  bulkheads  in  way  of  the  forward  boiler  chocks 
were  fractured,  and  the  bunker  sides  were  slightly  set  in 
and  the  forward  and  after  chocks  had  worked  slack.  The 
damaged  parts  were  then  repaired  and,  in  addition,  spur 
stays  and  other  stiffeners  were  fitted.  Since  these  repairs 
the  vessel  has  been  running  in  her  regular  trade  until 
recently,  when  she  arrived  in  Liverpool,  and  on  making 
an  examination  of  the  boiler  cradles  I  could  see  that  the 
boiler  had  moved  roimd  in  them  about  }  in.  to  the  port 
side. 

The  Board  of  Trade  inspector  found  that  the  cause  of 
this  explosion  was  due  to  the  stiffening  of  the  bunker 
bulkheads  to  which  the  side  chocks  of  the  boiler  were 
attached  being  of  unsatisfactory  design,  as  the  angle  bars 
between  them  and  the  vessel's  side  should  have  been  in  a 
line  with  the  chocks,  and  not  14  in.  below,  as  they  were 
fitted. 


The  alterations  in  the  Fen-y  approaelies  at  North  and  Soutli 
Shields  are  approachin^f  completion,  and  on  tlie  9th  iii.st.,  a  new 
bridE;o  and  pontoon  were  placed  in  position  at  the  north  side 
landbig-.  The  new  hridsre.  bitilt  of  steel,  measures  125  ft.  from 
end  to  end,  is  35  ft.  in  width,  and  weighs  100  tons.  The  pontoor 
is  217  ft.  in  length,  and  its  width  varies  froin  47  ft.  at  it? 
nan  owest  part  to  60  ft. 
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THE   "READING"   SINKING  PUMP. 


Thk  advantages  of  a  moval)le  or  suspended  pump  in 
sinking  operations  are  evident  to  those  engaged  in  this 
class  of  work.  This  in  a  large  measure  accounts  for  the 
popularity  of  the  Pulsometer,  as  made  by  the  Pulsometer 
Engineering  Company  Limited,  Reading,  besides  the  small 
amount  of  attention  needed  when  pumping  dirty  and  gritty 
water,  and  its  ability  to  run  for  weeks  without  attention. 

To  meet,  however,  the  demand  for  a  pump  of  the  jjlunger 
tj'pe  which  can  be  worked  with  equal  facility,  the  Pulso- 
meter Company  iiave  brought  out  the  new  "  Reading " 
sinker,  alike  simple,  sti'ong,  and  accessible.    Tlie  illustra- 


FlG.  1. 


tion,  fig.  1,  gives  a  general  view  of  the  pump,  showing  the 
chain  attachment  and  the  steam  and  water  deliveries. 
Figs.  2  and  3  give  respectively  an  outline  and  a  section 
of  the  pump.  The  latter  shows  clearly  the  connection 
between  the  steam  and  water  compartments  and  the  valve 
arrangements  at  the  top  of  the  steam-  cylinder.  At  tlie 
point  of  delivery  of  the  water  from  the  pump  the 
casting  branches  in  two  directions,  one  being  the  delivery 
pioper,  whil.st  the  other  has  the  air  chamber  attached  to 
it.  It  will  be  noticed  in  the  sectional  view  that  the  valves 
have  comparatively  large  areas,  the  wearing  surfaces  are 
large,  and  that  there  are  no  internal  packings.  The  latter 
is  of  particular  importance  when  the  pump  is  fixed  in  a 
confined  position,  as  often  happens  to  be  the  case. 

The  valve  chest  is  a  modification  of  the  firm's  "Deane" 
type,  it  being  carried  on  the  top  of  the  steam  cylinder. 
All  the  drain  cocks  are  attached  to  one  lever  for  con- 
venience of  operating  them. 

The  pump  is  of  the  differential  plunger  type,  the  flow  of 
water  thus  being  in  the  one  direction  only. 

The  pump  valves  being  made  of  hard  rubber,  and  of  the 
dead-lift  type,  they  cannot  be  punched  through.  The 
arrangement  of  the  piping  has  been  sucli  that  when  slung 
by  a  chain  the  pump  will  always  hang  plumb  for  all  lifts. 


The  limits  of  design  of  the  standard  sizes  provide  for  a 
safe  lift  of  600  ft.,  whilst  the  steam  side  will  withstand  a 
pressure  of  200  lb.  per  square  inch,  but  a  steam  pressure 
of  801b.  per  square  inch  is  sufficient  for  a  water  lift  of 


Pig.  2.  Fio.  3. 


about  400  ft.  The  illustration  shown  in  figs.  2  and  3 
represents  a  size  capable  of  pumping  10,000  gallons  of 
water  per  hour.  The  steam  cylinder  is  16  in.  diameter, 
the  lower  and  upper  plungers  10  in.  and  7  in.  diameter 
respectively,  with  a  stroke  of  20  in. 


LiNOLiTF.  Incandescent  Lamps. — According  to  some  tests 
recently  made  at  the  City  and  Guilds  Central  Technical  College, 
South.  Kensington,  upon  eight  Linolite  lamps,  they  gave  a  mean 
fall  of  only  14^  per  cent  in  candle  power  after  running  for  1,200 
hours.  The  actual  mean  candle  power  at  the  commencement  was 
12'64,  whilst  the  mean  watts  per  candle  worked  out  at  3-73.  The 
most  remarkable  feature,  of  the  lamps  is  that  the  watts  consumed 
by  each  lamp  remained  practically  constant  during  the  test, 
whereas  with  ordinary  incandescent  lamps  the  watts  per  candle 
increases,  whilst  the  actual  candle  power  decreases.  The 
Linolite  Company  have  recently  moved  into  larger  offices  at 
25,  Victoria  Street,  Westminster,  S.W. 
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THE   "  NUCONOMISER. 


We  illuslrate  an  arrangement  for  utilising  the  waste  of 
steam  traps  and  for  otherwise  collecting  the  exhaust  si  earn 
and  discharge  from  various  plants  that  has  been  introduced 
by  Messrs.  Ashwell  and  Nesbit  Limited,  of  Great  James 
Street,  London,  and  Leicester. 

Very  many  firms  apparently  fail  to  recognise  the  value 


that  exists  in  exhaust  steam,  which  is  fiequently  a  most 
valuable  by-product  in  connection  with  the  steam  plant, 
and  while  no  expense  is  spared  sometimes  in  buying 
machinery  for  separating  oil  from  cotton  waste  in  order 
that  both  of  these  could  be  used  again,  exhaust  steam, 
representing  far  greater  value  per  annum,  is  frequently 
turned  up  the  chimney  shaft,  or  blown  into  a  drain,  if  such 
an  outlet  happens  to  be  handy  and  a  secret  connection 
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can  be  tapped  to  it.  Messrs.  Ashwell  and  Nesbit  appar- 
ently recognise  the  value  of  treating  and  collecting  exhaust 
steam,  and  their  apparatus  enables  full  advantage  to  be 
taken  of  the  fact  that  the  water  of  condensation  from 
exhaust  steam  being  distilled  water  is  especially  useful  for 
boiler  feeding  purposes  where  the  water  is  hard.  As  an 
evidence  of  the  value  that  can  be  obtained  from  the 
collection  of  various  independent  discharge  outlets  of 
exhaust  steam,  it  appears  that  at  St.  George's  Infirmary, 
London,  seven  high-pressure  steam  traps  are  in  use,  and 
the  collecting  of  the  discharge  from  these  has  enabled  the 
guardians  to  save  in  coal  and  water  in  12  months  a  sum 
which  is  stated  to  be  some  £400. 

The  "  Nuconomiser "  system  is  employed  to  obtain  all 
the  discharges  from  the  various  steam  traps,  and  condenses 
the  vapour  arising  from  the  water  due  to  the  sudden 
reduction  of  pressure  of  the  water  released  from  the  high- 
pressure  traps  to  atmospheric  pressure.  The  pumps  in 
connection  with  the  apparatus  are  arranged  so  that  they 
will  take  the  water  at  whatever  temperature  it  is  delivered 
to  them ;  and  from  tests  recently  made  it  appears  that 
a  constant  supply  of  water  from  one  apparatus  was  being- 
delivered  to  the  boiler  at  a  temperature  of  210  deg.  Fah. 

At  the  infirmary  in  Kennington  Road,  London,  where 
the  warming  and  heating-water  services  contain  IG  live- 
steam  calorifiers,  a  Nuconomiser  has  been   installed,  re- 


some  four  or  five  years  ago  on  tlie  Great  Eastern  line,  but 
they  have  been  fitted  with  a  Belpaire  firebox  in  substitution 
of  the  usual  round-topped  pattern  firebox  furnished  in  tlie 
earlier  engines,  whilst  the  heating  surface  and  the  weights 
have  been  increased.  The  coupled  wheels  have  a  diameter  of 
7  ft.,  the  bogie  wheels  a  diameter  of  .'3  ft.  9  in.,  and  the 
tender  wheels  a  diameter  of  4  ft.  1  in.  The  cylinders  are 
19  in.  diameter  by  26  in.  stroke.  The  boiler  barrel  has  a 
length  of  11  ft.  9  in.,  a  diameter  of  4  ft.  7  in.,  and  contains 
287  tubes,  each  with  an  outside  diamteer  of  1|  in.  and  a 
length  of  12  ft.  lin.,  whilst  the  centre  line  of  the  boiler 
biiirel  is  8ft.  Sin.  from  rail  level.  .  The  total  heating 
surface  is  1,706'58  square  feet,  to  which  the  tubes  contri- 
bute 1,588'88  square  feet,  and  the  firebox  the  remaining 
ll-7'70  square  feet.  The  grate  area  is  2r6  square  feet, 
and  the  working  pressure  of  the  boiler  1801b.  per  square 
inch.  The  engines  have  a  weight,  in  ruiming  order,  of 
51  tons  14  cwt„  whilst  the  tenders,  with  a  capacity  of 
3,450  gallons  of  Avater,  715  gallons  of  petroleum  oil,  and 
IJ  tons  of  coal,  weigh  an  additional  .39  tons  5  cwt.,  .so 
that  the  engines,  which  have  a  total  length  over  buffers 
:>f  53  ft.,  have  an  aggregate  weight  in  working  order  of 
90  tons  19  cwt.,  being  the  heaviest  engines  introduced 
into  service  on  the  Great  Eastern  Railway.  The  engines 
are  now  being  used  for  hauling  the  express  trains  of  the 
Great  Eastern  Railway  as  between  London,  Yarmouth,  and 


OIL   FUEL  EXPRESS   PASSENGER   LOCOMOTIVE   FOR  THE  GREAT   EASTERN    RAILWAY  COMPANY. 

placing  the  old  hot  well  into  which  all  the  water  of  con- 
densation from  22  steam  traps  was  delivered  from  the  old 
well,  a  lioiler-feed  pump  delivered  water  at  65  deg.  Fah., 
l)ut  under  the  present  Nuconomiser  systenj  the  boilers  are 
supplied  with  water  at  approximately  200  deg.  Fah.  during 
the  greater  part  of  the  day.  The  illustration  appearing 
on  the  opposite  page  is  that  of  the  system  fixed  and 
working  at  the  Kennington  Road  infirmary  by  Messrs. 
A.shwell  and  Nesbit  Limited. 


NEW  TYPE  OF  OIL  FUEL  EXPRESS  PAS- 
SENGER LOCOMOTIVES  FOR  THE  GREAT 
EASTERN  RAILWAY  COMPANY. 

The  Great  Eastern  Railway  Company,  for  the  working  of 
tlieir  heavy  express  passenger  trafllc,  are  introducing  a 
new  type  of  four-wheeled  coupled  bogie  locom>tives,  one 
of  which — No.  1,855 — is  depicted  in  the  accompanying 
pliotograph,  which  we  are  ena.bled  to  reproduce  herewith 
tli)T.ugh  the  courtesy  of  Mr.  James  Holden,  the  chief  loco- 
niotive  superintendent  of  the  Great  Eastern  Railway  Com- 
l>any,  from  wliose  designs  the  engines  are  being  built  at 
the  company's  works  at  Stratford.  These  engines,  desig- 
nated as  D  56  class,  are  in  some  respects  similar  to  the 
weli-known  "Claud  Hamilton"  class  of  engines  introduced 


Cromer,  the  more  important  of  which  liave  been  booked  to 
cover  the  distance  of  119|  miles,  London  to  Lowestoft,  and 
the  12 1|  miles,  London  to  Yai'mouth,  without  a  stop,  in 
21  hours;  whilst  the  Cromer  trains  have  also  been  hauled 
by  these  engines,  without  a  stop,  as  between  Liverpool 
Street  and  North  Walsham,  130  miles.  In  view  of  the 
fact  that  the  final  53  miles  from  London  to  Yarmouth  and 
Lowestoft  is  of  a  distinctly  peculiar  character,  owing  to 
diff-lculties  of  permanent  way,  bridges,  gradients,  etc.,  the 
63  miles  from  London  to  Ipswich  is  lequircd  to  be  regularh' 
covered  at  a  verj^  smart  pace  if  punctuality  is  to  l)e 
ol-fcerved,  and  the  locomotive  performance  lias  therefore 
to  attain  to  a  very  high  state  of  efficiency. 


Locomotives  for  India. — It  is  stated  that  the  Great  Indian 
Peninsular  Railway  Company  contemplates  a  very  large  increase 
in  its  stock  of  locomotives  to  enable  the  company  to  deal  with 
the  growing  traffic.  It  has  long  been  known  that  the  Indian 
railway  traffic  has  been  worked  with  an  insnfficienrt  supply  of 
engines,  and  this  step  towards  remedying  the  evil  cannot  be 
taken  too  soon.  Traffic  in  India  will  grow  with  facilities  just 
as  it  has  done  at  home,  and  the  folly  of  expecting  the  traffic 
)  to  offer  before  the  facilities  have  been  provided  is  just  as  great 
in  India  as  it  is  in  a  country  like  Spain.  Taking  soundness 
of  constmction  and  economy  of  working  into  consideration,  there 
is  no  country  so  cheap  for  locomotives  as  Great  Britain,  and  we 
may  trtist  that  the  authorities  in  India  have  been  convinced  of 
this  fact  by  their  recent  experiments  with  Continental  engines. 
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MODERN    COKE  OVENS.* 


AVk  propose  giving  in  tins  and  succeeding  numbers  some 
particulars  of  the  principal  types  of  coking  ovens  now  in 
ger.eral  use,  which  will  doubtless  be  of  interest  in  vi»w  of 
the  advances  made  in  in  the  utilisation  of  waste  gases. 

The  Simon-Carves  Coke  Oven. 
The  first  oven  of  this  type  was  erected  at  Crooke,  in 
Durham,  in  the  year  1862.  The  result  of  this  first  trial 
was  not  veiy  favourable,  as  the  experience  of  working  an 
oven  of  a  tj^e  different  from  the  Bee-hive  was  as  yet 
wanting.    At  first  heating  from  outside  was  adopted. 

The  present  Simon-Carves  oven  dispenses  with  this 
outside  fire,  having  a  narrow  coking  chamber  heated  by 
the  combustion  of  the  gas  returning  from  the  condenser 


Fia.  1. 


in  outside  flues,  a  part  of  this  gas  remaining  available  for 
creating  steam  in  boilers.  The  construction  of  this  oven 
is  very  simple,  durable,  and  gives  great  efficiency. 

The  oven  is  a  departure  from  the  old  type ;  it  is  a  con- 
struction and  arrangement  of  coke  ovens  and  apparatus 
connected  therewith,  whereby  the  coking  of  coal  is  more 
completely  effected  by  outside  heating  than  in  coke  ovens 


Fio.  3. 


of  the  ordinary  construction  in  use,  with  an  economy  of 
fuel,  and  the  tar,  ammoniacal,  and  other  products  from  the 
distillation  of  the  coal  are  collected  in  a  condition  which 

•  Abstracted  from  Mr.  P.  J.  Mallmann'a  paper  read  before  the  Cleveland 
Institution  of  Engineers,  Middlesbrougli,  April  1904. 


renders  them  readily  available  for  use.  Each  oven  is  in 
thf  form  of  a  long  narrow  chamber  of  brickwork,  and  a 
number  of  these  are  built  side  by  side  with  partition  walls 
between  them  sufficiently  thick  to  contain  heating  flues. 
Flues  are  also  formed  under  the  floor  of  each  oven  coking 
chamber,  and  at  one  end  of  these  is  a  fireplace  consisting 
of  a  firegrate  and  ash  pit,  with  suitable  doors,  the  fire 
door  having  fitted  above  it  a  nozzle  through  which  air  and 


Fio.  2. 


gas  produced  from  the  coking  are  admitted  to  form  a 
flame  over  the  fuel  buraing  on  the  grate.  The  products 
of  combustion  pass  from  the  fireplace  along  a  flue  under 
the  floor  to  the  end  farthest  from  the  fire ;  they  return 
along  another  flue  under  the  floor  to  the  fire  end ;  they 
then  ascend  by  a  flue  in  the  partition  wall  to  the  upper- 
most of  several  flues  formed  therein,  and  descend  in  a 
zig-zag  direction  along  these  flues,  finally  passing  into  a 
hcrizontal  channel  leading  to  a  chimney.  Thus  the  coke 
oven  is  heated  not  only  at  the  bottom  in  the  usual  manner, 
but  also  at  the  sides,  and  the  coal  with  which  it  is  charged 
becomes  rapidly  and  completely  coked,  whilst  the  principal 
part  of  the  heat  of  the  fuel  and  gas  consumed  at  the  fire- 
place is  utilised. 

This  grate  fire  is  not  any  more  in  use ;  the  coking  is 
effected  by  the  gas  emitted  by  the  coal  being  coked.  The 
ovens  are  fed  with  coal  by  openings  in  the  roof  over  which 
the  coal  trucks  are  run  on  rails,  and  the  coal  is  evenly 


FiQ.  4. 


distributed  by  rakes  introduced  at  end  openings  provided 
with  doors  faced  with  refractory  material,  that  can  be 
closed  and  tightly  luted  while  the  oven  is  in  operation. 
The  feed-holes  in  the  roof  are  also  provided  with  covers 
that  are  closed  tightly.  Through  the  middle  of  the  roof 
rises  a  gas  pipe,  provided  with  a  water  seal,  which  closes 
the  passage  by  a  lip  projecting  down  from  it  into  an 
annular  cavity  surrounding  its  seating,  in  which  it  is 
immersed  in  a  portion  of  tar  and  ammoniacal  liquor  lodged 
there  during  previous  distillations.  The  gaseous  products 
of  the  distillation  are  drawn  oft'  by  an  exhauster,  and  are 
passed  through  the  by-product  recovery  plant. 

Fig.  1  shows  a  coke  oven  in  front  elevation  and  cross 
section.  Fig.  2  is  a  longitudinal  section  through  one  of 
the  side  partition  walls  ;  fig.  3  is  a  plan  on  the  line  X,  X, 
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of  fig.  1 ;  and  fig.  4  is  a  longitudinal  section  through  one 
of  the  ovens.  M  is  the  fireplace  from  which  the  products 
of  combustion  pass  by  flues  a,  b,  c,  under  the  floor  of  the 
oven  F'  to  ascending  flues  d,  e,  formed  in  the  side  and 
partition  walls,  whence  they  pass  by  zig-zag  flues  e,  f,  g, 
h,  i,  j,  in  these  walls  to  the  descending  flue  j,  k,  whence 
they  are  conducted  by  the  horizontal  flue  L  to  the  chimney 
shaft.  Feeding  holes  B  (which  can  be  tightly  closed  by 
covers)  are  provided  through  the  crown  of  the  oven,  and 
for  convenience  of  feeding  the  fuel  supply  may  be  brought 
over  these  holes  in  trucks  running  on  rails,  as  shown  in 
fig.  i.  Through  the  crown  of  each  oven  rises  the  gaspipe 
P,  branching  into  a  valve  box  X,  in  which  there  is  a  valve 

V  that  can  be  lowered  over  a  lip  T,  projecting  upwards  so 
that  tliere  is  a  liquid  seal  for  the  valve.    When  the  valve 

V  is  raised  the  gaseous  products  of  the  coking  pass  by  the 
pipes  R  and  U  to  suitable  exhausters,  being  cooled  on 
their  way  by  passing  through  coils  of  pipe  exposed  to 
cvn'rents  of  air  or  water.  These  coils  are  with  advantage 
arranged  in  pyramidal  form  and  wetted  by  water  issuing 
by  numerous  perforations  from  a  pipe  Q,  placed  above  the 
highest  length  of  the  pipe  coil.  The  cooling  effected  by 
the  passage  of  the  gaseous  matters  to  and  fro  through 
this  coil  effects  condensation  of  the  tar  and  ammoniacal 
liquor.  The  uncondensed  gases  pass  from  the  exhauster 
tlirough  scrubbers.  From  the  scrubbers  the  gas  is  led 
by  the  pipe  S',  and  branches  N  provided  with  stop  cocks 
N  to  nozzles  Y,  opening  into  the  fireplaces  above  the  fuel. 
Air  enters  by  tuyers  along  with  the  gas  at  the  nozzles  Y, 
and  the  mixed  gas  and  air  produce  flame  above  the  fuel 
on  the  firegrate.  Tlie  flame  passing  along  the  flues  above 
described  heats  both  the  floors  and  the  sides  of  the  ovens, 
so  that  the  coking  proceeds  with  uniformity  and  rapidity. 

It  is  claimed  for  these  ovens  that  the  coking  process  is 
can-ied  on  by  heat  imparted  to  the  fuel  to  be  coked  from 
outside,  producing  a  high  temperature,  enabling  the 
coking  of  coal  with  little  volatile  matter,  and  that  a  great 
saving  is  effected  by  recovering  the  tar  and  ammonia  con- 
tained in  the  gases  before  they  are  burnt. 
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"  Gas  Works,  their  Construction  and  Arrangement."  By 
S.  Hughes.    Ninth  Edition.    Revised,  with  notices  of 
recent  improvements.   By  Henry  O'Connor,  A.M.I.C.E. 
London :   Crosby  Lockwood  and  Son,  7,  Stationers' 
Hall  Court,  E.C. 
The  general  body  of  this  book  is  too  well  known  to  gas 
engineers  to  need  any  reference  whatever.    Mr.  O'Connor 
has  done  much  by  replacing  out-of-date  references  with 
up-to-date  methods  to  bring  the  work  in  line  with  present 
practice.      Opportunity  has  also  been  taken  to  include 
particulars  of  new  processes  connected  with  gas  manu- 
facture, such  as  water  gas,  acetylene  gas,  Mond  gas,  besides 
describing  such  appartus  as  conveying  machinery,  so  mucli 
in  vogue  in  modern  gas  works. 

"  Mechanical    Drawing   Simply  Explained."      By    F.  E. 

Powell.      Percival  Marshall  and  Company,  Poppins 

Court,  Fleet  Street,  E.C. 
Not  intended  for  the  professional  draughtsman,  tliis  Ijook 
(No.  21  of  the  Model  Engineer  series)  has  for  its  object 
to  enable  the  student  and  amateur  engineer  how  to  set  out 
and  "  read  "  existing  drawings  intelligently.  To  the  luiini- 
tiated  the  method  of  properly  using  instruments  cannot 
be  too  strongly  emphasised,  for  it  will  be  found  that  slight 
inaccuracies  in  scale  drawings  may  prove  disastrous. 
Reference  is  made  to  isometric  projection,  but  this  is  of 
little  use  to  the  amateur.  We  differ  with  the  author  in 
his  instruction  on  back  lining,  inasmuch  as  this  should 
never  be  done  on  a  curved  surface.  It  will  be  seen  wliat 
we  mean  on  referring  to  the  elevation  in  fig.  28,  in  which 


no  back  lining  should  be  shown  on  tlie  right  side.  Had 
the  chimney  been  rectangular  in  section  it  would  have  been 
correct,  and  this  distinction'  serves  to  indicate  a  "  square  " 
corner  from  a  "  round  "  at  a  glance.  We  think  some 
raference  should  have  been  made  to  the  modern  drawing 
board  and  its  accessories,  but  doubtless  the  author  con- 
sidered these  as  unneccessary  to  the  amateur. 


■  Electric  Lighting  for  Amateurs."  Edited  by  Percival 
Marshall.  London  :  Percival  Marshall  and  Company, 
Poppins  Court,  Fleet  Street,  E.C. 

This  is  one  of  the  Model  Engineer  series  of  guides  for  the 
amateur.  The  young  electrician  will  find  much  informa- 
tion that  is  useful  to  the  success  of  fitting  up  of  small 
electric  installations.  Most  of  the  matter  has  already 
appeared  in  the  pages  of  the  Model  Engineer,  but  we 
consider  the  proprietors  have  done  well  in  collecting  and 
reprinting  the  articles  for  the  convenience  of  easy  reference. 


■  Modern  Electric  Practice."  Vol.  III.  Edited  by  Magnus 
Maclean,  M.A.,  D.Sc.  London :  The  Gresham  Pul)- 
lishing  Company,  34,  Southampton  Street,  Strand. 
This  volume  is  similar  to  its  two  predecessors,  and  is  of 
the  same  high  standard  of  excellence.  There  are  two 
sections,  the  first  dealing  with  five  sub-sections  of  electric 
lighting  and  power  distribution,  viz.,  (1)  distribution  and 
transmission  of  electric  energy,  (^  electric  lighting  and 
wiring,  (3)  electric  fittings,  (4)  arc  lamps,  (5)  incandescent 
lamps.  In  the  second  section,  on  electric  railways,  only 
rail  work  is  treated  of,  viz.,  (1)  the  rails  and  (2)  rail  bonding. 
Mr.  Esson  describes  in  terse  language  the  systems  of  dis- 
tribution now  usually  employed  for  long-distance  trans- 
mission of  electric  energy,  accompanied  by  examples  of 
approximate  costs.  The  chapters  on  electric  lighting, 
wiring,  and  fittings  are  necessarily  of  a  very  descriptive 
nature,  with  numerous  illustrations  of  modern  designs  of 
electric  fittings,  including  a  chapter  on  art  as  applied  to 
this  class  of  work.  Arc  and  incandescent  lamps  are  treated 
in  a  similar  manner,  some  of  the  principal  arc  lamps  are 
described,  and  naturally  the  processes  in  vogue  in  the 
manufacture  of  the  Robertson  "  incandescent "  lamp  come 
in  for  a  large  share  of  attention.  In  the  articles  on  tram- 
rails  and  bonding,  sections  of  rails  as  used  in  America  and 
England  are  given  with  the  system  of  anchor  joints.  The 
importance  of  good  bonding  work  has  been  pointed  out  so 
often  that  no  apology  is  needed  in  describing  the  chief 
methods  adopted. 


Books  Received. 
"  First  Stage  Magnetism  and  Electricity."  By  R.  H.  Jude, 
M.A.,  D.Sc.  New  Edition.  Revised  and  Re-written. 
The  Organised  Science  Series.  London  :  W.  B.  Clive, 
University  Tutorial  Press  Limited,  157,  Druiy  Lane, 
W.C. 

■'  The  Glasgow  and  West  of  Scotland  Technical  College 
Annual  Report."    Glasgow  :  West  Nile  Street. 

"  British  Weights  and  Measures  Association."  Manifesto 
issued  by  the  Association.  London  :  25,  Victoria 
Street,  S.W. 

"  Ofiicial  Gazette  of  the  United  States  Patent  Office."  Vol. 
CXII.,  No.  5.  Washington  :  Published  by  authority 
of  Congress. 

"  Text  Book  on  Steam  and  the  Steam  Engine,  including 
Turbines  and  Boilers."  By  Andrew  Janiieson,  M.I.C.E. 
Fourteenth  edition,  revised.  London  :  Charles  Griffin 
and  Company  Limited,  Exeter  Street,  Strand. 

"  Elementary  Questions  and  Answers  given  at  the  Board 
of  Tiade  Examinations  for  Enrrineers."  By  Albert  E. 
Battle.  London  :  Simpkin,  Marshall,  and  Company 
Limited.  Stationers'  Hall  Court,  E.C. 
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WESTINGHOUSE   AUTOMATIC  COUPLER, 
DRAW-BAR  AND^BUFFER. 

For  some  years  past  there  has  been  a  steady  increase  in 
the  size  and  weight  of  both  passenger  and  fz'eight  vehicles, 
accompanied  by  a  marked  advance  in  the  weight  and 
capacity  of  the  locomotives  which  handle  them.  These 
conditions  have  proved  a  severe  strain  on  the  draught  gear, 
the  strength  of  which  should  have  received  a  proportionate 
increase ;  but  it  has  generally  been  found  impossible  to  give 
the  full  strength  necessary,  because  the  weight  of  the  screw 
and  link  couplings  must  not  exceed  that  which  an  ordinary 
man  can  lift  and  couple  with  ease.  Hence  it  is  that  these 
couplings  are  generally  too  light  for  the  increasing  stresses, 
and  the  frequent  repairs  now  necessary  have  become  a 
serious  item  in  railway  maintenance. 

The  introduction  of  automatic  couplers  would  remove  this 
limitation  to  the  weight  and  strength  of  the  draught  geai', 
and  would  also  certainlv  reduce  the  number  of  accidents 


which  now  occur  to  railway  employees  in  coupling  and 
uncoupling  operations.  This  has  actually  been  the  case 
in  the  United  States,  a  remarkal)le  reduction  in  the.numbe)' 
of  such  accidents  having  been  observed  since  the  intro- 
duction of  automatic  couplers  in  1893.  Furthermore,  it 
is  evident  that  the  employment  of  one  and  the  same  mech- 
anism for  receiving  the  pulling  and  buffing  stresses  between 
railway  vehicles,  instead  of  the  use  of  the  centre  draw-bai' 
and  side  Iniffers  for  the  two  purposes  respectively,  must  at 


ELEVATION 


Kio. 


least  have  the  merit  of  economy.  This  arrangement  has 
also  the  great  advantage  of  safety  and  simplicity,  as  both 
the  buffing  and  pulling  forces  act  always  through  the  centre 
of  each  vehicle  and  of  the  whole  train. 

These  advantages  are  now  attracting  serious  attention, 
and  in  the  near  future  it  may  be  decided  to  adopt  an 
appliance  which  shall  combine  the  three  functions  of  an 
automatic  coupling,  a  draw-bar,  and  a  buffer.  It  is  obvi- 
ously essential  that  any  apparatus  of  this  kind  should  be 
so  designed  that  it  can  be  fitted  to  and  employed  on 
vehicles  having  the  usual  hook  coupling  and  side  buffers ; 
and  also  that  vehicles  so  equipped  should  be  able  to  be 
used  in  a  mixed  train  and  coupled  without  difficulty  to 


others  fitted  only  with  the  hooked  draw-l^ar  and  side 
buffers  at  present  in  use.  The  appliance  meets  these  con- 
ditions. It  has  been  tested  in  regular  service  in  the  north 
of  England  on  passenger  carriages,  as  well  as  on  wagons 
up  to  40  tons  capacity,  and  is  giving  entire  satisfaction. 
These  coupler  heads  have  free  horizontal  and  vertical  move- 
ments, and  will  couple  and  uncouple  easily  on  the  sharpest 

Fig.  3. 


Fia.  4. 

curves.  "The  appliance  was  designed  by  Mr.  John  W. 
Cloud,  of  the  Westinghouse  Brake  Company. 

Fig.  1  is  an  elevation  and  fig.  2  a  plan,  partly  sectional, 
showing  a  locked  automatic  coupling  between  two  cars. 
Fig.  3  is  an  elevation,  and  fig.  4  a  plan  of  a  coupler  head, 
both  partly  sectioned,  and  showing  the  position  of  the 
locking  pin  with  respect  to  the  k"uckle  when  the  latter  is 
open  and  ready  for  coupling.  Fig.  G  shows  how  a  car 
provided  with  the  automatic  coupler  may  be  coupled  to  a 
car  furnished  with  the  ordinary  hook  coupling;  and  the 
small-scale  plans  and  elevation  A,  B,  C  illustrate  the 
operations  of  coupling  the  link  to  the  hook  and  the  amount 
of  slack  between  buffers  when  coupled. 

The  uncoupling  gear  consists  of  a  Light  shaft  supported 
in  carriers  across  the  end  of  the  wagon,  and  bent  to  form 
levers  or  handles  at  each  end,  by  means  of  which  it  may 
l)e  I'otated.  This  shaft  carries  two  arms  and  a  cross  arm 
whereby  the  locking  pin  can  be  lifted.  When  it  is  desired 
to  uncouple  two  wagons,  the  handles  on  both  wagons  are 
raised  and  rested  on  inclined  brackets  on  the  carriers  (fig. 


Fig.  e. 


IT 


2).  The  locking  pins  are  thus  held  up,  and  cannot  drop 
on  the  impact  of  the  coupler  heads,  so  that  two  vehicles 
cannot  then  couple  if  run  together.  If,  however,  it  is 
desired  that  the  vehicles  should  couple  automatically  on 
impact,  the  handles  and  levers  are  placed  in  the  position 
shown  on  fig.  3,  so  tliat  the  locking  pin  can  fall  by  gravity, 
as  already  described,  and  will  automatically  lock  the 
couplers  on  impact. 
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Figs.  3  aud  i  show  the  luauner  in  whicli  the  ooujjler 
head  is  attached  to  the  draw-bar.  The  coupler  head  is 
provided  with  a  shank,  by  which  of  which  it  is  attached  to 
the  draw-bar  of  the  draw-gear  or  buffing  apparatus,  a  bolt 
connecting  the  two.  The  coupler  head  and  the  draw-bar 
are  kept  on  the  central  line  of  draught  by  the  shoes  and 
springs  shown  in  fig.  5.    The  shoes  are  arranged  to  engage 


Fig.  7. 


both  with  the  shank  and  the  movable  coupler  head,  as  well 
as  with  the  ujjper  and  lower  portions  of  the  draw-bar.  This 
arrangement  gives  great  freedom  of  motion  in  travelling- 
round  curves.  Fig.  7  illustrates  au  arrangement  witli 
screw  for  close  coupling  for  use  in  cases  where  the  length 
of  the  buffers  and  draw-gear  will  permit  of  this. — Trans- 
port and  Railroad  Gazette. 


THE   USE  OF  ELECTRICITY  IN  FACTORIES 
AND  WORKSHOPS. 

For  some  years  past  certain  requirements,  directed  to 
securing  the  safety  of  the  public,  have  been  imposed  by 
the  Board  of  Trade  in  all  instances  where  undertakers  have 
sought  power  to  supply  customers  with  electricity  at 
pressures  exceeding  250  volts,  and  such  supplies  are  now 
given  to  some  thousands  of  factories  under  those  conditions. 
Instances,  however,  have  been  brought  to  the  notice  of  the 
Secretary  of  State  in  which  failure  to  observe  the  conditions 
laid  down  by  the  Boai-d  has  resulted  in  serious  and  some- 
times fatal  accidents  to  persons  employed  in  places  under 
the  Factory  Act,  and  he  has  considered  it  to  be  desirable 
to  give  to  certain  of  the  requirements  of  the  Board  the 
force  of  regulations  mider  Section  79  of  the  Factory  Act, 
as  a  i^rovisional  measure  pending  the  issue  of  a  more  com- 
plete code.  The  effect  will  be  to  make  the  occupier  or 
consumer  responsible  for  their  observance.  The  present 
draft  regulations  are  based  upon  the  requirements  of  the 
Board,  without  any  addition,  except  by  way  of  relaxation. 
They  will  apply,  however,  not  only  to  wiorks  now  subject 
to  those  requirements,  but  also  to  the  use  of  electricity 
generated  on  the  premises,  or  taken  from  an  outside  source 
not  under  Board  of  Trade  control.  The  dangers  in  both 
cases  are  the  same.  The  intended  regulations  are  pro- 
visional only,  and  cover  only  part  of  the  gromid  which  will 
eventually  have  to  be  dealt  with.  They  do  not  contain  all 
the  precautions  which  the  Secretary  of  State  is  advised  may 
be  necessary,  nor  do  they  apply  at  all  to  the  generation  or 
transformation  of  electricity. 

The  following  are  among  the  regulations  (which  are  to 
apply  to  all  places  other  than  electrical  stations,  in  lespect 
of  the  distribution  and  use  of  electricity  where  the  normal 
working  pressure  is  greater  than  250  volts  and  less  than 
650  volts  between  any  two  conductors) :  — 

All  wires  hi  coruiection  with  die  supply  shall,  where  practicable, 
be  completely  enclosed  in  strong  metal  casing,  and  where  this 
is  not  practicable  they  shall  be  so  arranged  that  there  shall  be 
no  danger  of  any  shock  or  of  fire. 

All  main  and  branch  circuits  shall  be  protected  by  switches  and 
by  fuses  or  other  automatic  cut-outs. 


Ail  switches  and  cut-outs  shall  be  so  enclosed  and  protected  or 
be  in  such  i>ositioiis  or  uf  such  cui.struction  that  there  shall  be 
no  danger  of  any  shock  being  obtained  iu  the  ordinary  liandliag 
thereof,  or  of  any  fire  being  caused  by  tlicir  normal  or  abnormal 
action. 

All  metal  holders  for  incandescent  lamps,  tlic  friiuies  of  all 
motors,  and  the  metal  casings  of  all  wires,  switches,  fuses,  and 
cut-outs  shall  be  icfficiently  connected  with  eai-th. 

Where  the  electricity  is  derived  from  a  public  supply  the 
following  coiididons  shall  be  observed:  (a)  A  suitable  safety 
fuse  or  other  automatic  cut-out  shall  be  inserted  in  each  service 
line,  as  close  as  possible  to  the  point  of  entry  into  the  premise.s, 
and  contained  within  a  suitable  locked  or  sealed  receptacle  oi 
fire-proof  construction,  except  in  cases  where  the  service  line  is 
protected  by  fuses  in  a  street  box,  but  no  fuse  or  cut-out  shall  be 
inserted  in  the  intermediate  conductor  of  a  three-wire  system. 
(6)  All  service  lines  and  apparatus  shall  be  highly  in.sulated  and 
thoroughly  jirotccted  against  injury  to  the  insulation  and  against 
access  of  moisture,  and  any  metal  forming  part  of  the  electric 
circuit  shall  not,  unless  efficiently  connected  with  earth,  be 
exposed  so  that  it  can  be  touched.  All  electric  conductors  shall 
be  fixed  and  protected  as  to  be  free  from  risk  of  electrical  dis- 
charge to  any  adjacent  metallic  substance. 

The  i^egulations  are  to  come  into  force  on  the  1st  day  of 
January,  1905. 


TRADE  CATALOGUES. 


Le  Caebone  (late  Lacombe  et  Cie),  17,  Water  Lane, 
Great  Tower  Street,  London,  E.G.,  send  list  of  carbon  brushes 
for  dynamos  and  motors. 


Graham,  Morton,  and  Company  Limiteu,  favour  us  with 
a  copy  of  their  illustrated  catalogue  of  conveying  and  elevating 
machinery.  It  includes  descriptions  of  plants  erected  by  the 
firm  during  the  past  twelve  months. 

Catalogue  Eecoed. — Holden  and  Brooke  Limited,  Sirius 
Works,  West  Gorton,  Manchester.  List  No.  71.  I3rooke's 
exhaust  head  for  steam  pipes. 


The  Newall  Engineering  Company  Limited,  Atlicrton's 
Quay,  Warrington.  This  firm  send  catalogu?  of  workihop  gauges, 
which  are  their  specialty.  The  importance  of  accurate  work 
cannot  be  overestimated,  and  it  is  only  by  the  use  of  modern 
measuring  machines  and  limit  gauges  that  this  can.  be  accom- 
plished. 


Drum  Engineering  Company,  hydraulic  engineers,  27, 
Charles  Street,  Bradford,  send  illustrated  list  of  their  well- 
known  ''  Drum  "  pumps.  The  substantial  build  and  few  working 
parts  of  these  pumps  make  them  particularly  adapted  for  all 
general  purposes;  special  designs  are  given  showing  various 
combinations  of  driving  gears. 


Messrs.  Cbompton  and  Company  Limited,  Salisbury  House, 
London  Wall,  E.C.,  have  just  produced  a  comprehensive 
catalogue  of  their  continuous-current  motors  and  starting 
resistances.  The  keen  competition  in  this  line  of  goods  has 
induced  the  company  to  give  special  attention  to  the  question 
of  prices,  and  they  appear  to  have  successfully  met  the 
difficulties  created  by  foreign  manufacturers. 


NOTICES    OF    MEETINGS,  &C. 


Manchester  Association  of  Engineers. — -October  22nd, 
paper  by  Mr.  G.  J.  Wells,  on  "  The  Temperature,  Entropy 
Diagram." 

North-East  Coast  Institution  of  Engineers  and  Ship- 
builders.— NewcastJe-upon-Tyne :  October  21st,  installation 
of  the  Right  Hon.  Lord  Armstrong  as  new  president.  October 
22nd,  visit  of  graduates  to  power  station,  Wallseiid. 

Junior  Institution  or  Engineers. — October  22nd,  visit  to 
Messrs.  Stuart's  Granolithic  Stone  Works,  Millwall.  October 
29th,  visit  to  the  National  Physical  Laboratory,  Bushey  House, 
Tcddington. 

Institution  of  Mechanical  Engineers. — October  21st, 
paper  by  Mr.  R.  W.  Neiison,  "  A  Scientific  Investigation  into 
the  Possibilities  of  Gas  Turbines." 

Glasgow  Technical  College  Scientific  Society. — October 
29th,  "The  Law  of  Workmen's  Compensation,"  by  Mr.  W.  B. 
Anderson. 

Institute  of  Marine  Engineers. — October  24th,  paper  and 
discussion,  on  "  Technical  Education." 
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INVENTIONS  OF  THE  WEEK. 

By  Marks  and  Clekk,  The  Practical  Engiitecr  Patent  Agency, 
18,  Southampton  Buildings,  Chancery  Lane,  London,  W.C.; 
80,  Cross  Street,  Manchester;  and  13,  Temple  Street, 
Birmingham. 

The  first  date  given  after  the  number  of  each  specification  is  the  date 
of  application.  The  second  date  is  that  of  the  advertisement  of 
acceptance  of  the  complete  specification. 

The  following  accepted  specifications  were  advertised  on  the  date 
mentioned,  and  within  two  months  of  such  date  any  person  properly 
interested  can  oppose  the  sealing  and  grant  of  the  patent  by  giving 
formal  notice  there«f  at  the  Patent  Office. 

Copies  of  any  specification  herein  referred  to,  or  of  any  other 
published  patent  specification,  will  be  forwarded  post  free  for  one  shillin  / 
upon  application  being  sent  to  Messrs.  Marks  and  Clei'k  at  either  of 
the  above  addresses. 

Elastic  Fluid  Turbine  Engine,  s.  z  de  Fekrantj.  No. 
13199,  ot  12th  June,  1903.  Ad.  of  ac,  September  21st,  1904.— 
This  invention  consists  of,  in  a  turbine  using  condensible  elastic 
tiuid  as  the  bulk  of  the  working  fluid,  superheating  this  fluid 
internally  by  burning  in  it  fuel  supplied  with  air  at  the  maximum 
pressure  of  the  cycle,  and  expanding  the  mixture  in  one  or  more 
expanding  nozzles  until  a  safe  working  pressure  is  acquired  for 
extraction  of  the  energy  in  the  rotating  parts  of  the  turbine, 
whereby  the  advantages  of  high  temperature  and  pressure  are 
secured.  The  second  part  of  the  invention  consists  in  employing 
(in  conjunction  with  a  turbine  as  described  under  the  first  part 


Fio.  2. 

Specification  No.  13199,  of  1903. 


of  the  invention.)  the  exhaust  from  the  turbine  to  heat  the  feed 
fluid  or  to  superheat  vapour  or  to  heat  air,  so  that  an  efiS.cient 
heat  engine  is  obtained  while  working  non-condensing  or  with 
atmospheric  pressure  condensing.  The  third  part  of  the 
invention  consists  in  employing  the  exhaust  from  a  turbine 
according  to  the  first  part  of  the  invention  to  evaporate  separately 
a  second  fluid,  which  is  utilised  in  a  second  turbine,  the  exhaust 
from  which  jjasses  to  a  condenser.  Fig.  1  shows  a  sectional  plan 
of  one  form  of  internal  combustion  superheating  chamber  together 
with  part  of  a  co-operating  turbine,  and  fig.  2  shows  a  general 
arrangement  of  apparatus  in  which  a  non-oondensing  turbine  is 
used  in  conjunction  with  a  regenerator. 

Combination  Ejector  for  Automatic  Vacuum  Rail- 
way Brakes.  J.  Gresham,  H.  K.  Gresham,  and  Geo.  Kiekkan. 
No.  20304,  of  21st  September,  1903.  Ad.  of  ac.,  21st  September, 
1904. — This  invention  relates  to,  in  ejector  apparatus  for  auto- 
matic vacuum  brake  systems,  arranging  the  valves  for  controlling 
the  flow  of  air  to  or  from  the  train  pipe  and  the  supply  of  steam 
to  the  ejector  or  ejectors  so  that  they  are  controlled  by  the  same 
handle  or  lever,  but  in  such  a  manner  that  the  movements  of  the 


air  valve  have  no  effect  upon  the  steam  valve  except  wlieii  in 
or  near  the  "oft  "  position  when  the  steam  valve  is  opened. 
Fig.  1  is  a  sectional  elevation,  tiie  section  being  taken  on  the 


Fig.  3.  Fig.  4. 

•  Specification  No.  20301,  of  1903. 


line  A — A,  of  fig.  3;  tig.  2  is  a  front  sectional  elevation  on  the 
line  B— B,  of  fig.  3;  fig.  3  is  a  sectional  plan  on  C— C  of  fig.  2; 
and  fig.  4  is  a  detail  section  on  D — D   of  fig.  1. 

Power  Hammer.  Peter  Pilkington  Ltd.  and  G.  J.  Gibbs 
No.  20763,  of  26th  September,  1903.  Ad.  of  ac,  September  21st, 
1904. — This  invention  relates  to  power  hammers,  in  which  the 
hammer  head  or  tup  is  caused  to  reciprocate  by  the  automatic 
compression  and  exhaustion  of  a  fluid  in  a  chamber,  or  by  putting 
the  hammer  chamber  alternately  into  communication  with  a 
source  of  pressure  and  an  exhaust  receiver.  The  source  of 
pressure  is  generally  an  enclosed  space  charged  with  compressed 
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air  by  means  of  an  air  compressing  pump,  and  the  exhaust 
receiver  is  generally  an  enclosed  space  from  which  air  has  b?en 
drawn  by  a  pump.  The  main  object  of  the  invention  is  to  relieve 
the  pumps  of  unnecessairy  work  in  compressing  or  exhausting  the 
air  or  other  working  fluid.  Fig.  1  is  a  sectional  elevation  show- 
ing the  present  invention  applied  to  a  pneumatic  hammer  of  that 
type  that  is  provided  with  a  pressure  chamber  and  vacuum 
chamber;  fig.  2  a  sectional  view  showing  a  modification  in  which 
one  valve  only  is  used  instead  of  two. 
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Air  Compressor.  Wm.  Reavell  and  Ueavell  and  Co.  Ltd. 
No.  20946,  of  29th  September,  1903.  Ad.  of  ac,  21st  September, 
1904. — This  invention  relates  to  air  compressors,  and  constitutes 
improvements  on  the  invention  described  in  the  specification  to 
Letters  Patent  dated  June  24th,  1899,  No.  13161.  The  invention 
consists  of  having  in  combination  four  cylinders  radially  arranged 


Fig.  1. 

at  equal  distances  apart  in  a  hollow  ring  shaped  frame;  sn 
air  compressing  piston  in  each  cylinder ;  a  crank  shaft  journalled 
and  rotatable  in  two  bearings,  and  having  a  crank  pin  at  on©  end 
of  the  shaft ;  a  connecting  i-od  bearing  at  one  end  upon  said 
crank  pin,  and  adapted  to  transmit  its  motion  to  the  piston 
of  each  of  two  oppositely  placed  cylinders;  a  yoke,  forming  a 
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slotted  cross  head,  connecting  the  jnstons  of  the  other  two 
oppositely  placed  cylinders,  having  a  sliding  slipper,  therein 
enclosing  the  crank  pin  adapted  to  transmit  its  motion  to  the 
said  yoke  connected  pistons.  Fig.  1  is  a  sectional  elevation  of  a 
four-cylinder  air  compressor,  and  fig.  2  an  elevation  at  right  to 
fig.  1,  showing  an  electric  motor  combined  with  the  compressor 
to  drive  it. 

Reducing  Valve.  J,  Dewrance  and  G.  H.  Wall.  No. 
23549,  of  3i)th  October,  1903.  Ad.  of  ac,  21st  September,  1904.— 
This  invention  relates  to  a  reducing  valve  comprising  a  main 
controlling  valve,  a  diaphragm  C  exposed  on  one  side  to  the 
reduced  pressure  and  supported  upon  its  opposite  side  by  a  spring 
or  weight,  and  a  lever  connecting  the  controlling  valve  with  the 
diaphragm ;  the  arrangement  of  the  parts  being  such  that  the 


range  of  movement  of  the  controlling  valve  is  considerable, 
whilst  that  of  the  diaphragm  is  small.    Fig.  1  is  a  vertical 
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section,  and  fig.  2  a  side  elevation  with  certain  parts  in  section 
of  such  a  reducing  valve. 

Vertical  Fire-tube  Boiler.  G.  H.  Mann.  No.  25125,  of 
18th  November,  1903.  Ad.  of  ac,  21st  September,  1904.— This 
invention  refers  to  the  construction  of  a  vertical  boiler  suitable 
for  motor  vehicles,  having  a  smoke  or  combustion  chamber  in  the 
crown,  a  hollow  cover  or  superheating  chamber  for  exhaust 
steam  situated  over  the  combustion  chamber  and  carrying  the 


Specification  No.  25125,  of  1903. 

uptake,  in  combination  with,  a  depending  or  auxiliary  super- 
heating chamber  connected  to  the  main  superheating  chamber 
and  communicating  with  the  uptake.  The  object  of  the  invention 
is  to  produce  a  light  and  quick  firing  boiler,  in  which  the  fire 
tubes  do  noi  project  beyond  the  water  level,  and  consequently 
their  life  is  increased,  and  in  which  the  exhaust  steam 
is  rendered  invisible  by  being  superheated. 

Hack  Saw  Machine  for  Cutting  Metallic  Rods, 
Tubes,  etc.  Hampton  and  Beebee  Ltd.  and  Jos.  Hampton,  Sen. 
No.  26,563,  of  4th  December,  1903.  Ad.  of  ac,  21st  September, 
1904. — This  invention  consists  of  the  construction  and  arrange- 
ment or  combination  of  the  parts  of  hack  saw  machines  for 
cutting  metallic  rods,  tubes,  and  the  like,  whereby  the  said 
machines  are  rendered  more  efficient  in  use  and  the  working 
parts  less  subject  to  w-ear  than  in  machines  as  at  present  con- 
structed.   Further,  the  starting  of  the  machines  is  facilitated 
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and  unattended  with  risk  of  accident  to  the  attendant,  and  the 
stopping  of  the  machines  is  made  automatic.  The  saw  frame 
carrying  lever  is  pivoted  to  a  fixed  axis  or  spindle  at  a  shoit 
distance  behind  the  driving  shaft  of  the  machine,  the  angular 
motion  of  the  saw-frame  carrying  lever  in  a  vertical  plane 
being  ensured  by  a  curved  upright  or  guide  at  or  about  the 
middle  of  the  bed  of  the  machine,  a  pin  attached  to  the  s.\w-frame 
lever  working  in  a  curved  slot  in  the  said  upright  or  guide.  The 
weight  of  the  saw-frame  lever  is  partially  balanced  by  a  depend- 


Specifioation  No.  26563,  of  1903. 

ing  weight  attached  to  the  outer  end  of  the  said  lever  by  a  bolt, 
or  the  like,  passing  over  a  pulley.  The  saw-frame  has  the 
usual  dovetail  sliding  connection  with  the  saw-frame  lever,  and 
the  said  saw-frame  is  worked  from  the  crank  plate  or  disc  on 
the  driving  shaft  in  the  ordinary  way.  The  illustration  repre- 
sents in  side  elevation  a  hack  saw  machine  to  which  the 
improvements  constituting  the  said  invention  are  applied,  the 
hack  saw  b?ing  in  its  raised  or  out  of  action  position. 

Spring  Packing  Rings  for  Pistons.    P.  I^loyd.  Nu. 

5115,  of  1st  March,  1904.  Ad.  of  ac,  September  21st,  1904.— 
This  invention  relates  to  split  spring  packing  rings  for  pistons 
which  are  adapted  to  provide  an  adjustable  limit  to  the  expansion 
the  ring,  and  thus  prevent  an  undue  pressure  on  the  internal 
surface  of  the  cylinder  which  may  be  caused  by  over-great 
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elasticity  of  the  spring  ring  itself,  or  to  over-strong  additional 
interior  springs,  or  to  the  fluid  pressure  itself  acting  on  the 
interior  surface  of  the  ring.  The  device  consists  in  providing 
means  for  preventing  the  ends  of  the  split  ring  from  separating 
from  one  another  more  than  a  limited  amount,  it  being  arranged 
that  this  amount  can  be  readily  adjusted  with  precision.  The 


means  for  cllecting  this  may  be  very  varied,  but  one  convenient 
form  of  construction  for  the  purpose  consists  in  providing  near 
each  end  of  the  split  ring  a  lug  directed  towards  the  ceni/re 
of  the  cylinder  and  connecting  the  two  lugs  by  a  screwed  bol*^, 
arrangements  being  fitted  for  locking  the  nut  in  an  adjusted 
position  by  means  of  lock-nuts,  cotters,  or  any  other  device 
commonly  in  use  for  such  a  ■  purpose.  In  this  construction  it 
will  probably  be  advantageous  to  insert  a  helical  spring  between 
the  lugs,  such  spring  having  the  connecting  bolt  threaded 
through  it.  Fig.  1  is  a  view  of  a  spring  ring  such  a=>  would  be 
seen  when  looking  into  the  open  end  of  a  cylinder,  the  junk  ring 
and  that  one  of  a  pair  of  rings,  which  is  adjacent  to  the  junk 
ring,  being  removed.  Fig.  2  is  an  enlarged  view  of  a  part  of 
the  ring  looking  in  the  same  direction  as  in  fig.  1,  showing  in 
detail  the  means  adopted  for  limiting  the  expansion  of  the  ring. 
Fig.  3  is  a  part  section  of  a  pair  of  rings  taken  along  the 
circumferential  line  3 — 3  of  fig.  1. 

Mechanical  Stoker  for  Furnaces.  P.  J.  Hauler,  No. 
15951,  of  18th  July,  1904.  Ad.  of  ac,  September  21st  1904.— 
This  invention  relates  to  a  type  of  mechanical  stokers  which  em- 
ploy a  steam  jet  for  discharging  the  fuel  on  to  the  fire,  and  consists; 


Fig.  2, 

Speoifiaition  No.  15l>51,  of  1904. 

of  means  for  laterally  distributing  such  discharge,  which  means 
comprise  a  chute  for  conducting  the  fuel  substantially  horizontally 
to  a  position  above  the  fire,  and  a  source  of  supply  for  the  fuel  from 
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■whicli  it  is  discliarg-ed  downwardly  into  tlie  chutes  the  chute 
being  pivotally  supjwrted  for  horizontal  oscillation;  a  steam 
discharge  nozzle  for  delivering  the  jet  connected  to  the  chute 
at  a  point  aside  from  the  axis  of  the  j^ivot  of  the  chute,  the 
steam  pipe  which  supplies  the  nozzle  bsing  movable  for  oscillating 
the  chute  by  means  of  the  pivotal  connection  of  the  nozzle 
thereto.  Fig.  1  is  a  sectional  front  elevation  at  the  line  1 — 1 
on  fig.  2,  and  fig.  2  is  a  section  at  the  line  2 — 2  on  fig.  1. 

Pipe  Joints.  J.  Libert.  No.  17647,  of  August  13th,  1904. 
Ad.  of  ac,  September  21st,  1904. — This  invention  refers  to  a 
pipe  point,  ckaracterised  by  a  rubber  ring  of  the  ordinary 
circular  cross  section,  being  compressed  between  surfaces  of  the 
male  and  female  ends  of  the  two  pipes,  tapering  in  opposite 
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directions,  and  held  in  grooves,  so  as  to  be  capable  of  e.xpansion, 
and  by  a  metal  packing  also  secured  in  grooves  in  the  male  and 
female  _  portion  for  the  purpose  of  obtaining  a  perfect  joint, 
improving  as  the  pressures  increases. 


LAUNCHES  AND  TRIAL  TRIPS. 


Flying  Falcon. — Messrs.  Ferguson  Brothers,  Port-Glasgow, 

launched,  on  September  28th,  the  screw  tug  steamer  Flying 
Falcon  for  the  Clyde  Shipping  Company,  built  under  the  British 
Corporation  survey.  This  is  the  third  tug  built  by  Messrs. 
Ferguson  for  the  company  during  the  year,  the  others  being 
the  Flying  Swift  and  Flying  Linnet.  These  vessels  have  given 
every  satisfaction,  and  have  been  found  to  be  most  efficient 
either  for  deep  sea  or  river  towing. 

Dowlais. — On  September  26th  Messrs.  E.  Craggs  and  Sons 
Limited  launched  from  their  Tees  dockyard,  Middlesbrough,  a 
fine  steel  cargo  steamer  340  ft.  6  in.  long,  by  46  ft.  beam,  by 
24  ft.  4  in.  moulded  depth.  This  vessel  has  been  built  under 
special  survey  to  take  the  highest  class  under  Lloyd's  three- 
deck  rule,  with  one  deck  laid,  having  poop,  long  bridge,  and 
forecastle.  Accommodation  is  provided  for  captain  and  officers 
in  spacious  deck-houses  on  bridge,  the  engineers  being  berthed 
in  deck-house  round  after  end  of  casing,  and  the  crew  in  the 
forecastle.  Very  ample  water  ballast  is  fitted  in  cellular  double 
bottom  and  in  large  after  peak  tank,  and  permanent  steel  grain 
divisions  are  fitted  in  all  holds.  Six  extra  large  steam  winches 
are  provided  for  the  rapid  loading  and  discharging  of  cargo. 


Large  marine  type  donkey  boiler  and  steam  steering  gear  are 
supplied,  improved  cjuick-warping  steam  windlass  being  fitted 
forward.  The  machinery  will  be  fitted  by  Messrs.  Richardson, 
Westgarth,  and  Company  Limited,  of  Middlesbrough,  and  will 
have  cylinders  23i  in.  by  38  in.  by  42  in.  stroke,  steam  being 
supplied  by  two  large  single-ended  boilers  working  at  180  lb", 
pressure  to  the  square  inch.  The  vessel  has  been  designed  to 
afford  a  very  large  cubic  capacity,  and  is  expected  to  lift  about 
5,200  tons  dead  weight  on  a  light  draught.  She  has  been 
built  to  the  order  of  Messrs.  Morel  Limited,  of  Cardiff,  and  on 
leaving  the  ways  was  named  Dowlais. 

Clarissa  Radcliffe. — On  September  26th  Messrs.  Ropner 
and  Son,  Stockton-on-Tees,  launched  from  their  yard  a  steel  screw 
steamer  of  the  following  dimensions,  viz. :  Length,  363  ft. ; 
breadth  extreme,  53  ft. ;  depth  moulded,  30  ft.  4  in.  The 
accommodation  for  captain,  officers,  and  engineers  will  be  fitted 
up  in  houses  on  the  trunk  deck.  The  vessel  has  double  bottom 
for  water  ballast  on  the  cellular  principle  of  large  capacity,  and 
also  carries  water  ballast  in  the  fore  and  after  peaks.  She  will 
be  fully  equipped  with  an  up-to-date  outfit,  having  superior 
quick-warping  windlass,  stockless  anchors,  steam  steering  gear 
amidships,  with  powerful  screw  gear  aft.  Tlie  appliances  for 
loading  and  discharging  expeditiously  will  be  very  complete, 
and  include  extra  derrick  posts  and  derricks,  six  very  powerful 
steam  winches,  steam  being  supplied  by  a  separate  donkey  boiler. 
The  engines  will  be  of  the  triple-expansion  type,  supplied  by 
Messrs.  Blair  and  Company  Limited,  Stockton,  of  about  1,80  J 
indicated  horse  power,  steam  being  supplied  by  three  main  boilers 
working  at  a  pressure  of  160  lb.  The  steamer  has  been  built  to 
the  order  of  Messrs.  Evan  Thomas,  Radcliffe,  and  Company, 
Cardiff.    The  vessel  was  named  Clarissa  Radcliffe. 

Rags. — ^Messrs  W.  Gray  and  Company  launched  from  their 
West  Haitlepool  Shipyard,  on  September  26th,  the  steel  screw 
steamer  Rags,  built  for  clients  abroad.  The  ship,  which  will 
take  Lloyd's  highest  class,  is  352  ft.  in  length,  and  is  built  with 
deep  bulb  angle  frames  and  cellular  double  bottom.  Triple- 
expansion  engines  are  being  supplied  by  the  Central  Marine 
Engine  Works  of  the  builders. 

Grasmere . — The  screw  collier  Grasmere  was  taken  to  sea  on 
October  1st  for  her  official  trial  trip.  This  vessel  has  been  built 
by  the  Blyth  Shipbuilding  Company  Limited,  to  the  order  of 
Messrs.  the  Grasmere  Steam  Shipping  Company  Limited,  of 
Newcastle  (Messrs.  Ross  and  Falconer,  managers),  and  is 
specially  adapted  for  the  coal  trade.  She  is  186  ft.  long, 
26ft.  Gin.  beam,  and  will  caiTy  800  tons  dead-weight  cargo  and 
bunkers  on  a  light  draught,  having  raised  quarter  deck,  bridge, 
and  forecastle,  and  is  built  to  Lloyd's  100  Al  class.  Large  hatches 
have  been  fitted  for  easy  trimming.  Triple-expansion  engines  of 
good  power  have  been  supplied  by  Mr.  G.  T.  Grey,  of  South 
Shielcls.  The  Grasmere  was  run  over  the  me'asured  mile,  and  the 
working  of  both  ship  and  engines  was  highly  satisfactory  to  the 
representatives  of  owners,  builders,  and  engineers  on  board. 
Messrs.  Havelock  and  Chaston,  of  Newcastle,  have  superintended 
the  construction  of  the  ship  and  machinery. 

Eastwood. — There  has  just  been  added  to  the  already  large 
fieet  of  steamers  owned  by  the  Horsley  Line  Limited,  West 
Hartlepool,  the  handsome  steel  screw  steamer  Eastwood,  which 
has  been  built  at  the  yard  of  Messrs.  Wm.  Gray  and  Company 
Limited,  and  engined  at  their  Central  Marine  Engine  Works. 
The  Eastwood  takes  Lloyd's  highest  class,  and  is  of  the 
following  dimensions:  Length  over  all,  352ft.;  breadth,  48ft.; 
and  depth,  27  ft.  4  in.  She  has  long  bridge,  poop,  and  top- 
gallant forecastle.  The  saloon,  staterooms,  captain's,  officers', 
and  engineers'  rooms,  etc.,  are  fitted  up  in  houses  on  the  bridge 
deck,  and  the  creVs  berths  in  the  forecastle.  The  hull  is  built 
with  deep  bulb  angle  frames,  cellular  double  bottom,  and  aft 
peak  tank,  and  in  addition  there  is  a  deep  tank  or  hold  compait- 
ment  fitted  for  water  ballast  forward  of  the  boiler  room,  giving 
a  total  capacity  for  water  ballast  of  about  1,650  tons.  The  vessel 
has  seven  steam  winches,  steam  steering  gear  amidships,  hand- 
screw  gear  aft,  patent  direct  steam  windlass,  large  horizontal 
multitubular  donkey  boiler  on  deck,  shifting  boards  throughout, 
stockless  anchors,  telescopic  masts  with  fore  and  aft  rig,  boats 
on  beams  overhead,  and  a  very  complete  outfit  for  a  first  class 
cargo  steamer.  The  engines  are  of  tlie  triple-expansion  tyjse, 
having  cylinders  21^  in.,  40  in.,  and  65  in.  diameter,  with  a  pistoii 
stroko  of  42  in.,  and  two  large  steel  boilers  adapted  for  a  working 
pressure  of  1801b.  per  square  inch.  The  trial  was  of  a  very 
satisfactory  character,  the  performance  of  both  ship  and 
machinery  giving  entire  satisfaction  to  all  concerned,  the  average 
speed  being  12  knots,  light  ship.  The  Eastwood  proceeds  to 
Port  Arthur,  Texas,  for  her  first  cargo. 

Harcalo. — On  Octoiber  4th  the  fine  steel  screw  steamer 
Harcalo,  built  by  Furness,  Withy,  and  Company  Limited,  West 
Hartlepool,  proceeded  on  her  official  trial  trip  in  Hartlepool  Bay 
after  adjusting  compasses.  She  is  over  355  ft.  in  length,  and  built 
throughout  of  Siemens-Martin  steel  on  the  deep  frame  principle, 
and  has  a  measurement  capacity  of  264,128  cubic  feet.  The  vessel 
is  of  the  single  deck  type  with  poop,  bridge,  and  forecastle,  and  is 
classed  100  Al  at  Lloyd's.    The  hatches  are  of  large  size  and 
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specially  arrange il  i'or  the  carriage  of  large  timber  logs,  bulky 
cases,  etc.  \\  (  i)(l-sliifting  boards  are  arranged  throughout  the 
liolds,  cellular  double  bottom  is  fitted  all  fore  and  aft  for  water 
ballast,  the  after  peak  and  the  tunnel  b?ing  als:)  arranged  for 
water  ballast.  Ten  powerful  steam  winches,  patient  combined 
steam  aaid  hand  steering  gear  and  screw  gear  aft,  all  by  FurneeS; 
Withy,  and  Company,  large  multitubular  donkey  boiler,  patent 
direct  steam  windlass  stockles?  anchors,  and  all  tho  most  modern 
auxiliaries  are  fitted.  Tlie  accommodation  for  master  and  ufficera 
is  fitted  in  large  deckhouse  on  bridge,  and  the  crew  are  berthed 
in  the  forecastle.  The  machinery,  which  has  beon  supplied  and 
fitted  by  Messrs.  Richardson,  Westgarth,  and  Company  Limited, 
Hartlepool,  worked  most  satisfactorily  throughout  the  trial,  a 
sp?ed  of  12  knots  being  obtained.  The  sizes  of  cylinders  are 
23  in.,  40  in.,  65  in.,  by  42  in.  stroke;  two  single-ended  boilers 
15  ft.  6  in.  by  10  ft.  6  in.  long,  passed  by  German  law,  and 
working  at  a  pressure  of  200  1b.  per  square  inch. 

^7^.  I.  Radcliffe. — The  large  new  steel  screw  steamer  W.  I 
Radclifte,  launched  on  the  12th  of  last  month  by  Messis. 
Richardson,  Duck,  and  Company  shipbuilders,  Stockton-on-Tees, 
for  Messrs.  Evan  Thomas  Radclifte  and  Company,  of  Cardiff,  was 
taken  to  sea  on  Octol>er  8th  for  her  trial  trip.  Owing  to  the 
rough  weather,  it  was  found  necessary  to  abandon  tlie  usual 
light  trial,  but  from  the  speed  attained  in  the  somewhat  heavy 
sea  there  is  no  doubt  that  the  speed  for  which  the  vessel  is 
designed  will  be  easily  attained.  After  the  trial  trip  the  vessel 
jnoceeded  to  her  loading  berth  at  Barry  Dock. 

Hornsea. — On  October  8th,  the  Blyth  Shipbuilding  Company 
Limited  launched  from  their  shipbuilding'  and  graving  deck 
works  the  handsome  steel  screw  steamer  Hornsea.  This  n  ssel 
has  been  constructed  to  the  order  of  Messrs.  Wm.  Brown, 
Atkinson  and  Company  Ltd.,  of  Hull,  and  is  of  the  following 
dimensions:  343  ft.  by  47  ft.  3  in.  by  24  ft.  Sin.  motilded,  and 
will  take  Lloyd's  highest  class  (si>ecial  survey).  She  is  of  II. e 
single  deck  type  built  to  the  three  deck  rule,  and  has  poop., 
long  bridge,  and  forecastle.  The  saloon  and  captain's  cabins  are 
fitted  tip  in  a  steel  iiouse  on  bridge  deck;  also  accommodation  for 
officers  and  engineers  is  arrangecl  in  deck  hoiis,^s  on  bridge  deck, 
whilst  the  crew  will  be  berthed  in  top-gallant  foi ccustle.  Tlie 
steamer  is  specially  adapted  for  the  grain  and  timber  trade, 
having  five  large  cargo  hatches  with  double  derricks  at  each 
hatch  for  expeditiously  loading  and  discharging  cargo.  The 
most  improved  deck  machinery  will  be  supplied,  including-  six 
steam  wir,ches  liy  linger,  Emerson  Walker's  steam  windlass,  and 
Doukin's  steam  siceriug  gear.  Triple-expansion  engines  of  good 
power  with  three  large  boilers  will  be  supplied  by  Messrs.  the 
North-Eastern  Marine  Engineering  Comijany  Limited,  of 
Wall-^end. 

Filiopo  Artelli — On  Monday  afternoon  an  event  of  great 
importance  to  Howdon-on-Tyne  took  place,  when  the  finely- 
modelled  .steel  screw  steamer  Filippo  Artelli  was  launched  from 
the  yard  of  the  Northumberland  Shipbuilding  Company  Limited, 
to  the  order  of  D.  Tripcovich,  Esq.,  Trieste,  as  this  vessel 
is  the  largest  cargo  steamer  owned  in  Atistria,  and  also  the 
largest  vessel  yet  built  for  the  Mediterranean  trade.  She  is  the 
fourth  steamer  built  to  the  order  of  D.  Tripcovich,  Esq.,  and  is 
a  handsome  vessel  constructed  to  the  highest  class  at  Lloyd's 
three  deck  rule  special  survey,  and  to  the  requirements  of  the 
Austrian  Veritas.  Her  dimensions  are:  430ft.  in  length,  54  ft. 
beam,  and  32  ft.  2  in.  moulded  depth,  is  designed  to  carry  9,000 
tons  dead  weight  on  a  moderate  draught  with  space  for  about 
14,(X)0  tons  of  measurement  cargo,  and  is  built  on  the  deep  frame 
prir.ciple,  which,  while  giving  great  strength  to  the  structure! 
leaves  the  holds  clear  for  the  stowing  and  discharging  of  bulky 
cargoes.  The  deck  erections  consist  of  poop,  long  bridge,  and 
top-gallant  forecastle.  A  large  amount  of  water  ballast  is 
provided  in  cellular  double  bottom  and  fore  and  aft  peaks,  and 
in  addition  a  large  deep  tank  is  provided  so  that  the  vessel  will 
be  well  imnurscd  when  running  in  ballast.  The  cellular  double 
bottom  is  specially  constructed  for  the  carrying  of  oil  fuel. 
Provision  is  also  made  for  carrying  grain  c:)i'goPs  in  bulk. 
Special  attention  has  been  paid  to  the  loading  and  discharging 
gear,  and  for  this  purpose  13  powerful  steam  winches  and  steam 
capstan  are  fitted  provided  with  steam  from  a  large  multitubular 
donkey  boiler.  A  large  number  of  strong  derricks  on  derrick 
posts  or  masts  with  tables  and  outriggers  are  arranged  for  the 
expeditious  handling  of  cargoes,  also  powerful  steam  steering 
gear,  steam  windlass,  etc.,  by  first-class  makers.  The  'tween 
decks  are  spacious  and'  very  lofty  and  suitable  for  either  troops, 
emigrants,  or  cattle.  A  handsome  saloon  house  is  arranged  on 
the  bridge  deck  with  luxurious  accommodation  for  a  number  of 
first-class  passengers,  with  bath  rooms,  etc.  The  officers'  and 
engineers'  accommodation,  which  is  very  ample,  is  arranged  in 
large  side  houses  on  bridge  deck,  while  the  crew  have  spacious 
accomtnodatiorL  in  the  forecastle  all  well  lighted  and  ventilated. 
A  complete  installation  of  electric  light  for  efficiently  lighting 
the  vessel  throughout  is  provided  by  Messrs.  Ernest  Scott  and 
Mountain  Lin,^ted,  Newcas+ile-on-Tyne..  Powerful  machii;ery 
will  be  supplied  by  Messrs.  the  North-Eastern  Marine 
Engineering    Company     Limited,    Wallscnd-on-Tyne,  with 


cylinders  27  in.,  45  in.,  74  in.,  by  48  in.  gtroke,  and  three  large  steel 
boilers  working  at  180  lb.  pressure,  capable  of  gi\dng  the  vessel 
a  speed  of  11  knots  loaded.  As  the  vessel  left  the  ways  was 
christened  the  Filippo  Artelli. 

Kingtor. — On  October  10th,  the  new  steel  screw  steamer 
Kingtor,  recently  launched  by  Irvine's  Shipbuilding  and  Dry 
Docks  Company  Limited,  West  Hartlepool,  and  built  to  the 
order  of  R.  H.  Holman,  Esq.,  London,  proceeded  to  sea  for  her 
trial  trip.  She  is  of  the  following  dimensions:  Length,  342ft. 
by  48  ft.  by  24  ft.,  and  of  a  large  measurement  cargo  capacity. 
'I'he  vessel  is  built  to  Lloyd's  highest  class  under  special  survey, 
and  is  of  the  single  deck  type,  having  poop,  extra  long  bridge, 
and  top-gallant  forecastle.  A  double  bottom  is  fitted  throughout 
on  the  cellular  principle  for  water  ballast,  and,  the  sifter  peak  is 
arranged  as  a  trimming  tank.  She  ie  constructed  with  deep  bulb 
angle  frames  and  longitudinal  stringers,  giving  clear  holds  for  the 
storing  of  bulky  cargoes.  Si.x  water-tight  bulkheads  divide  the 
holds  into  seven  water-tight  compartments,  and  each  hold  is 
fitted  with  wood  grain  divisions.  She  also  has  extra  large  cargo 
hatches  and  is  equipped  with  double  derricks,  which  have  been 
specially  designed  by  the  firm,  at  each  hatch,  six  steam  winches 
which  are  supplied  with  steam  from  a  horizontal  multitubular 
donkey  boiler,  and  is  replete  with  all  the  latest  improvements  for 
rapid  loading  and  discharging.  A  powerful  quick  warping  steam 
windlass  is  fitted  forward  for  the  working  of  the  cables,  and 
steering  gear  is  fitted  amidships  with  hand  screw  gear  aft. 
Triple-expansion  engines  have  been  supplied  and  fitted  'by  Messrs. 
Blair  and  Company  Limited,  Stockton,  having  cylinders  23^, 
39,  64,  by  42  in.  stroke,  two  single-ended  boilers  working  at  a 
pressure  of  180  lb.  The  vessel  has  'been,  supervised  during 
construction  on  behalf  of  the  owners  by  Mr.  E.  J.  Caiger, 
L  indon.  After  adjusting  the  compasses  a  series  of  rims  were 
made  between  the  Haugh  and  Roker  lights,  and  a  mean  speed 
of  11  knots  was  obtained,  the  engines  working  smoothly  and  well. 
The  vessel  then  proceeded  to  Barry  to  load. 

St.  Giles- — On  October  11th  Messrs.  Wm.  Simons  and  Com- 
pany Limited,  Renfrew,  launched  complete,  with  steam  up  ready 
for  work,  a  very  powerful  bucket  hopper  dredger  built  to  the 
order  of  the  British  Admiralty,  and  to  their  full  reciuirements. 
The  dredger,  which  is  of  the  stern  well  type — an  invention  of  the 
builders — is  propelled  by  two  sets  of  compound  surface  condensing 
engines  supplied  with  steam  from  two  cylindrical  steel  boilers 
constructed  for  1201b.  working  pressure.  Either  set  of  engines 
is  available  for  driving  the  dredging  machinery.  The  hoisting 
gear  for  bucket  ladder  and  the  bow  and  stern  winches  are  driven 
by  independent  engines.  The  length  of  bucket  ladder  enables 
the  buckets  to  dredge  to  a  depth  of  50  ft.  below  water  line. 
Mc,-^.  •.  E.  Flood  and  W.  D.  Chope,  Admiralty  overseers, 

under  whose  direction  the  dredger  was  built,  represented  the 
Admiralty  at  the  launch.  As  the  vessel  left  the  ways  she  was 
named  St.  Giles. 


NAVAL  NOTE. 

Regina  Margherita- — ^This  new  Italian  battleship,  the 
machinery  of  which  was  constructed  by  Messrs.  Gio  Ansaldo, 
Armstrong  and  Company,  of  Genoa,  has  just  completed  her 
official  contract  steam  trials  with  satisfactory  results.  The  vessel, 
which  was  built  at  the  royal  dockyards  of  Spezia,  is  of  13,434 
tons  displacement,  427  ft.  long,  78  ft.  beam,  and  27  ft.  draught. 
The  engines,  of  which  there  are  two,  are  of  the  four-cylinder, 
triple-expansion  type,  with  cylinders  37,  60J  and  69^  in.  diameter 
respectively,  and  a  stroke  of  47^  in.  The  valves  are  of  the  piston 
type  for  the  high-pressnre  and  intermediate-pressure  cylinders, 
and  of  the  slide  type  for  the  low  pressure.  The  shafting  is  all 
of  187,,  in.  diameter,  and  the  crank  pins  are  IS'/.^in.  by  20Jin. 
long.  The  two  main  condensers  have  a  total  tube  surface  of 
20,500  square  feet,  and  the  two  auxiliary  a  total  surface  of 
2,400  square  feet.  There  are  four  main  direct  coupled  air  pumps 
of  26  in.  diameter  by  20^  in.  stroke.  The  propellers  have  thre? 
manganese  bronze  blades,  with  gunmetal  bosses,  and  are  18  ft. 
8 1  in.  in  diameter  with  a  pitch  of  19  ft.  8J  in.  There  are 
twenty-eight  boilers  of  the  Niclausse  water-tube  type  with  tubes 
3iin. 'by  7  ft.  lOJ  in.  The  total  heating  surface  of  each  boiler 
is' 50,310  square  feet,  and  the  grate  ai-ea  1,555  square  feet.  The 
weight  of  machinery  complete,  including  water  in  the  boilers  is 
1,550  tons.  The  official  trials  took  place  in  the  Gulf  of  Genoa 
in  July  last.  The  contract  fixed  one  six  hours'  steam  trial  at 
16,000  I. II. P.  with  natural  draught,  and  coal  consumption  not 
greater  than  187  lb.  per  I.H.P.  hour,  and  one  half-hour's  steam 
trial  at  full  power  of  19,000  I.H.P.  with  assisted  draught  at 
an  air  pressure  not  greater  than  ^in.  At  the  first  trial  the 
mean  power  developed  during  the  six  hours'  run  was  17,782 
I.H.P.,  the  coal  consumption  being  184  lb.  per  I.H.P.  hour. 
On  the  second  trial,  with  assisted  draught,  the  mean  power 
developed  during  the  half-hour's  nm  was  20,664  I.H.P.  with  an 
air  pressure  of'^.r,  i"-.  and  a  coal  consumption  of  r98lb.  per 
I-H.P.  hour.  In  both  the  trials  all  the  main  and  the  auxiliary 
machinery  worked  well,  and  the  boilers  easily  produced  the 
required  steam. 
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QUERIES  AND  REPLIES. 


Communications  intended  for  insertion  should  be  written  on  one  side  of 
the  paper  only;  and  if  accompanied  by  sketches,  these  should  be 
neatly  drawn,  and  forwarded  on  a  roll,  to  prevent  creasing.  We 
cannot  undertake  to  return  rejected  communications,  or  to  reply  to 
inquiries  by  letter.  In  all  cases  letters  must  be  accompanied  with 
the  name  and  address  of  the  writer. 

We  do  not  hold  ourselves  responsible  for  the  opinions  of  our  Corres- 
pondents. 


1847.  Boiler  Feed. — What  is  the  reason  that  when  feeding  boilers 
through  a  Green's  economiser,  if  the  water  in  econouiiser  lises 
above  a  certain  tenipei  ature,  the  boiler  pump  fails  to  pump  the 
water  into  the  boiltrs  ?  We  can  feed  all  i-ight  if  the  temperature 
is  about  260  deg.  Fall.,  but  if  this  rises  to  3U0  deg.  Kah.,  the  pump 
fails.    Why  is  this  ? — Bolton. 

An-iurr — In  further  reply  to  Rolton,"  I  can  only  assume  liy 
his  reply  in  your  issue  of  October  7th,  that  everything  in  oouiiee- 
tion  with  the  working  of  the  economise!'  in  question  is  not  only  in 
good  order,  but  that  the  ],ump  is  fully  up  to  its  work,  and  that  it 
is  impossible  for  any  perceptible  amtamt  of  air  to  be  admitted  into 
the  economiser,  and  thus  cause  airlock,  under  the  ordinary  working 
conditions.  Under  the  circum-stances  I  can,  therefore,  only 
illustrate  a  case  which  came  under  my  notice  some  few  years  since 
in  South  Wales,  trusting  at  the  same  time  it  might  help  "  Bolton  " 
to  elucidate  the  problem  with  which  he  is  now  contending.  In  the 
case  referred  to  an  economiser  of  192  pipes  was  working  in  connec- 
tion with  two  Lancashire  boilers,  each  30  ft.  by  8ft.,  and  fariying 
a  pressure  of  1101b.  per  square  inch.  After  satisfactoi-ily  working 
for  some  considerable  time  with  temperatuies  varying  in  the 
economiser  from  90  deg.  inlet,  to  280  and  300  deg.  outlet,  the  pump 
not  only  commenced  to  give  trouble  at  the  highei'  tempei-atures,  l>ut 
in  addition  several  pipes  at  the  hot  end  of  the  appai-atus  were 
fractured  in  a  very  peculiar  manner,  viz.  :  The  fracture  extended 
in  each  ca.se  completely  around  the  pipe,  and  about  3  in.  from  the 
top  end.  After  several  examinations  had  been  made  with  no 
result  one  of  Green's  inspectoi-s  chanced  to  find  out  that  a  con- 
siderable quantity  of  hard  mud  had  liacked  up  in  the  bottom  boxes 
and  formed  a  caked  mass  at  the  bottom  of  some  of  the  pipts  undei' 
the  top  branch])ipe  ;  in  two  or  thi'ee  instances  this  had  collected 
2  ft.  or  3  ft.  feet  up  the  pipes.  The  con.sequence  was  that  circula- 
tion in  these  particular  pipes  had  been  completely  sto[)ped  foi' 
some  time,  whilst  steam  being  formed  several  of  them  had  become 
overheated,  with  the  result  already  stated.  I  might  mention  that 
looking  down  the  pipes  with  a  light  had  (juite  failed  to  indicate  the 
presence  of  the  mud,  and  it  was  only  by  putting  down  a  rod  which 
failed  to  touch  bottom,  that  a  solution  of  the  difficulty  was  arrived 
at.  After  the  economiser  was  cleaned  out,  it  was  set  to  woi'k,  and 
80  far  as  the  writei-  is  concerned  he  never  heard  of  there  being  the 
slightest  trouble  with  it  afterwards. — Intebestkd. 

1855.  Fish  Machinery. — Can  any  reader  give  the  address  of  makers 
of  machinery  for  tearing  up  fish  livers,  whale  blul^ber,  etc.,  into 
small  pieces  ?    I  lielieve  there  are  such  machines  made  to  facilitate  ■ 
the  more   complete   and   speedy   extraction   of  oils   and  other 
liquids.  — W.  H.  B. 

An-'iwcr. — My  firm  have  several  machines  working  for  pulping 
fi^h  heads,  livers,  and  all  kinds  of  fijh  refuse.  One  machine  can 
make  into  pulp  from  15  cwt.  to  20  cwt.  per  hour.  We  will  be 
pleased  to  give  all  particulars  on  application  through  the 
editor.  — H.  P. 

1856.  Motion  of  Indicator  Barrel. — Would  any  reader  be  so  kind 
as  to  answer  the  following  question  ?  Recently  I  went  with  my 
chief  to  take  diagrams  from  an  engine.  I  noticed  that  he  reduced 
the  .stroke  of  engine  to  that  of  indicator  barrel  by  connecting  the 
cord  to  slide  valve  rod.  This  struck  me  as  not  being  corre  t,  as  I 
was  under  the  impression  that  the  diagram  should  lie  taken  at  the 
exact  moment  during  stroke  of  p'ston.  This  would  not  be  the  ca.se 
if  connected  as  above  stated.  Asking  my  elders  in  the  sho}!,  they 
told  me  the  stroke  could  be  reduced  by  any  means,  and  it  could 
eTen  be  pulled  by  hand  as  long  as  the  pulls  were  uniform. — An 
Appkentice. 

AiLiwer. — The  suitability  of  the  motion  given  to  the  indicator 
barrel  depends  ujion  the  nature  of  the  information  required  from 
the  diagj-am.  When,  as  is  frequently  the  case,  it  is  desired  to 
know  that  steam  admission,  cut-off,  exhaust,  and  compression  are 
occurring  at  coi-rect  or  preari'angcd  points  in  the  stroke  of  the 
engine,  it  is  both  necessary  and  general  to  ensure  that  the  indicator 
barrel  motion  is  in  perfect  agreement  or  synchi'onism  with  that  of 
the  erigine  piston,  though  the  degree  of  reduction  need  not  bear 
any  definite  relation  to  the  sti-oke  length.  It  is  easier  to  read  or 
deduce  information  from  a  diagram  so  obtained,  firstly,  because  the 
formation  has  become  familial',  and  mental  compai'ison  may  be 
directly  made  with  diagiams  taken  previously  under  similar 
conditions  ;  secondly,  liecau.se  it  is  the  time  occurrence  of  pressure 
changes  in  the  engine  cylinder  that  requires  to  be  known,  and  ' 


which  could  not  be  dii'cctly  ascertained  if  thei'e  was  some  pha.se 
relation  between  the  reciiirocations  of  engine  [iLston  and  indicator 
barrel  ;  and  thirdly,  because  the  ex])aiisi(in  and  compression  cui'ves 
are  complete,  and  not  bi'okon  or  interrupte<l  by  tracing  the  diagram 
partly  during  an  outgoing  and  partly  during  a  ri^turuing  stiukc  of 
the  indicator  drum.  It  may,  however,  hajjpen  that  limited  infoi  - 
mation  in  wanted  as  to  maximum  or  minimum  pressures  obtaining 
in  the  cylinder,  so  that  the  extent  of  throttling  or  of  bacit 
jiressure  may  l)e  known,  and  when  this  is  so,  and  it  is  more  ccjn- 
venicnt  to  comiect  the  indicator  barrel  to  the  valve  sjiindle,  the 
resulting  motion  is  all  that  is  necessaiy.  Sometimes  steam  chest 
diagrams  are  taken  to  show  the  fluctuations  of  jircssuro  and 
sufficiency  or  otherwise  of  .steam  sujiply,  and  comparison  between 
such  a  diagram  and  the  valve  motion  diag  am  of  the  engine  may 
liest  1)6  made  by  dci'iving  indicator  drum  motion  fi'om  the  valve 
spindle  or  reducing  motion  by  it,  so  that  there  is  a  definite  relation 
between  valve  and  indicator  barrel  travels.  The  inipoi'tance  of 
iiiaiulaiuiiig  this  hitter  I'elatfve  movement  was  realised  by  Mr. 
Aspinall  when  he  canicd  out  a  series  of  exiieiiments  with  a  L.anca- 
shire  and  Yorkshire  Railway  locomotive,  and  took  simultaneous 
diagiams  from  both  ends  of  the  cylindt-r,  from  the  steam  chest,  and 
from  a  special  hydraulic  cj  liiider  connected  directly  to  the  v.ilve 
spindle,  the  four  indical ors  employed  lieing  driven  from  the  same 
point  on  the  valve  sjiindle.  The  experiments  were  made  to  ascer- 
tain the  slide  valve  friction,  and  ctlort  required  to  drive  the  valve 
under  varying  conditions,  and  the  suliscquent  work  of  calculation 
was  considerably  reduced  by  avoiding  the  neces.sity  of  transposing  or 
reariangiug  diagrams  so  that  pressure  changes  occurring  at  similar 
instants  could  be  noted.  Keference  may  also  lie  made  to  a  special 
ajiplication  of  the  indicator  by  Mr.  Charles  T.  Croweler,  of 
Leamington,  whose  apparatus  is  now  made  liy  Messrs.  Dobbie 
Mclnnes,  of  Glasgow.  Ho  gave  motion  to  the  indicator  pencil  hy 
connection  of  the  indicator  pinion  by  cord  with  reducing  motion 
driven  liy  the  valve  spindle,  and  motion  t^  the  barrel  liy  connection 
in  the  usual  way  to  reducing  motion  driven  by  the  engine  cros.s- 
head.  A  perfect  valve  motion  diagram  was  in  this  way  obtained 
free  from  drawhig  errors,  and  the  facility  with  which  a  series  of 
motion  diagrams  can  be  obtained  from  engines  with  valve  gears 
and  reversing  gear  of  different  forms,  compareel  with  the  laborious 
method  of  plotting  f  idiu  di  awing.s,  is  remarkable  "An  Ap|ii  entice  " 
is  no  doubt  acquaintpd  with  the  imperfect  motion  obtained  from 
many  of  the  usual  forms  of  re<Iucing  motidU,  and  that  very  often 
such  imperfections  do  not  much  affect  the  accuracy  of  information 
concerniug  correctness  or  equality  of  valve  setting,  or  the 
sufficiently  accurate  calculation  of  indicated  lionse  power.  The 
great  increase  in  the  use  of  small  very  high-speed  internal  combus- 
tion engines  fnr  motor  car,  launch,  and  other  purpo.ses  has  so 
increased  the  difficulty  of  giving  motion  to  the  indicator  drum  that 
the  latter  has  been  driven  (|uite  independently  of  the  engine  by 
clockwork,  and  continuous  motion  given  to  it.  The  diagram  is  also 
continuous,  and  though  no  definite  or  even  regular  relation  oljtains 
between  pi.stm  movement  and  diagram  travel,  useful  information 
has  been  obtained.  The  difficulty  of  obtahiing  diagrams  at  very 
high  speeds  has  been  largely  overcome  liy  the  use  of  mirror- 
leflectiiig  indicators  of  the  type  introduced  by  Professor  Perry  and 
Carpentier  Hospitalier,  and  the  continuous  indicator  no  longer 
l)osses,ses  the  importance  it  had.  It  is  hoped  that  this  information 
may  be  useful  to  "An  Apprentice." — F.  G.  Beaumont. 

Answer  iVo.  3. — It  is  a  pity  "An  Apprentice"  was  not  confided 
in  by  his  chief  as  to  the  jiurpose  for  which  the  indicator  cards  were 
reijuired.  If,  for  instance,  only  initial  and  final  pressures  were 
requu'ed,  then  any  means  of  transmitting  motion  to  the  indicator 
would  suit.  Perhaps  "An  Apprentice  "  will  explain  more  fully,  if 
he  can,  the  object  for  which  the  diagiams  were  taken. — A.  Z. 


1852.  Marine  Engineer  Appointment-— I  am  desirous  of  entering 

the  service  of  the  mercantile  marine  as  an  engineer.  Can  you 
inform  me,  through  the  medium  of  your  paper,  which  is  the  best 
way  to  get  on  boa'd  a  vessel  in  the  capacity  of  third  or  fourth 
engineer  ?  I  have  .served  niy  time  with  a  well  known  Leeds  firm 
of  engineers,  where  I  have  had  a  good  engineer  training,  having 
Worked  in  their  tool  shops.  I  should  also  be  glad  if  you  could  tell 
me  of  a  book  giving  an  account  of  the  life  and  duties  of  a  marine 
engineer? — C.  P.  I!. 

1853.  Burner  for  Liquid  Fuel.— Can  any  reader  describe  a  burner 
for  li(jui<l  fuel  for  a  2  horse  power  boiler,  fitted  with  Field's  tubes, 
or  can  same  lie  purcha.sed  ?  — J.  Q. 

1854.  Enamel  for  Engine  Work.— I  should  be  glad  to  hear  the 

name  of  any  enamel  suitable  for  the  insides  of  enclosed  enghies,  one 
which  will  fix  any  foundiy  sand,  and  will  not  be  destroyed  by 
either  an  oil  and  water  bath,  or  by  the  oil  used  for  forced 
lubrication. — S.vndy. 

1857.  Travelling  Crane. — llelow  is  a  sketch  of  the  longitudinal 
traversing  motion  of  a  12-ton  hand  power  travelling  crane  of  30  ft. 
span.  It  works  very  stiffly  up  the  shop,  and  is  awfully  shiw.  As 
will  be  seen  fi'om  the  sketch,  the  cross  shaft  is  secured  to  the 
girder,  and  is  worked  from  the  centre  by  means  of  two  pitched 
chain  wheels,  driven  by  a  hand  wheel  and  a  3  to  1  gear.    The  cross 
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shaft  pillion  and  the  spur  wheel  on  the  roller  spindle  ai-e  a  7  to  1 
gear,  and  the  rollers  are  18  in.  diameter,  with  'Ih  in.  spindles  ;  the 
band  wheel  is  30  in.  diameter.  The  crane  weighs  4  tons,  15  cwt., 
and  the  girders  are  18  in.  by  7  in.,  by  7811>.    Is  the  gearing 


ELEV/VTION  1 

m 

Molfotv  Shaft^  ^ 

r 

 ita^  sit 

1^  iO"  Hand  iV^ee/ 

suitable,  and  would  larger  rollers  make  it  easier,  and  are  the  girders 
too  heavy  ?  Any  advice  on  this  matter,  and  an  early  i-eply,  would 
be  greatly  esteemed  by  the  querist,  as  the  matter  is  very 
important. — Inquirer. 

1858.  Pitch  of  Propeller.— Will  a  nautical  reader  kindly  state  how 
the  pitch  of  a  projieller  is  found,  practically  and  theoretically  ? — 
Ckavkn. 

1859.  Sizes  of  Circulating,  etc  ,  Pumps.— Will  some  reader  give 

me  a  formula  for  finding  the  sizes  foi'  circulating,  air,  and  feed 
pumps  for  a  triple-expansion  engine  whose  L.P.  =  60  in.  diameter 
101b.  terminal  pressure  ?  —  Dhaughtsman. 

1860.  Size  of  Steam-engine  Valve  Box.— Will  any  reader  i)lease 

explain  how  to  determine  the  size  of  steam  pipe  and  area  of  steani 
ports  of  a  valve  box  for  a  steam  engine  ? — Junior  Draughtsman. 

1861.  Book  on  Elevating  and  Conveying  Machinery — Can  any 

reader  recommend  a  book  on  elevating  and  conveying  machinery, 
and  if  so,  kindly  give  title  and  price  ? — Hull. 

1862.  Rivet  Forge  with  Natural  Draught.— Would  any  reader 

kindly  give  full  particulars  and  sketch,  if  possible,  of  a  rivet  forge 
w-ith  natural  draught  suitable  to  heat  rivets,  say  up  to  1  in. 
diameter,  to  supply  two  pneumatic  liveting  machines  for  l>ridge 
work  ? — Inquirer. 

1863.  Revolutions  of  Engine.— I  desire  to  thank  "W.  H.  B."  for 

his  reply.  I  ijuite  see  how  he  arrives  at  the  35  revolutions  per 
minute  =  123  H.P.,  but  with  same  steam  pressure  why  shouldn't 
the  H.P.  =  148  at  42  revolutions  ?  Of  course,  this  cannot  be,  as 
the  forces  must  of  necessity  be  equal  and  opposite.  Since  writing 
I  have  got  gearing  2'77  to  1,  which  will  give  me  about  58  revolu- 
tions per  minute  .at  engine,  or  piston  speed  of  464  ft.  per  minute. 
We  have  engines  doing  similar  work  running  at  550  ft.  per  minute 
with  a  lower  steam  pressure.  I  made  the  other  day  a  rough  test 
of  a  haulage  engme  at  one  of  our  pits,  but  the  result  does  not  come 
out  quite  right.  Perhaps  "  W.  H.  B."  or  some  other  correspondent 
will  point  out  where  I  have  gone  wrong. 

Engine  hauling  coal  up  incline  of  1  in  4. 
Tare  of  hutch  -f  load  x  number  of  hutches 

(carefully  weighed)    —  6,756  lb. 

Weight  of  420  fathoms  of  |  in.  rope  at 

7781b.  per  fathom    =  3,276  lb. 

Friction  of  rope      of  its  weight   =  163'8  lb. 

Friction  of  load      of  its  surface   =  96'5  lb. 

Total  friction    =  260'31b. 

Total  load  due  to  inclination  of  1  in  4    =  2,508  lb. 

Total  load  +  total  friction    =  2,768  lb. 

Speed  5  miles  per  hour,  440  ft.  per  min.  x 

2,768   =  1,217,920  ft.  lbs. 

1217920  -  _  „  -p 

Efficiency  of  1  set  of  gearing  =  90  %  =       =  41  H.P. 

Drum  4  ft.  4|  in.  diameter  +  thickness  of 

one  coil  of  rope    =  14  ft  circum. 

Revolutions  per  minute  of  drum  =         ...  '   31"4  revs,  per  min. 

Gearing  2'5  to  1. 

.'.  Revolutions  per  minute  of  engine    =  78'5. 

Piston  speed    =  549'5  ft.  per  min. 


Engine  16  in.  diameter  of  cylinder,  3  ft.  6  in.  stroke,  steam  all  the 
way,  revolutions  per  minute  at  trial  78-5  (taken  at  79),  boiler 
pressure  50  lb.  per  square  inch. 

Drop  betw-een  boilers  and  engine  stop  valve  tested  at  21b.  per 
Square  inch. 

Then  (50  -  2)  =  48  lb.  (48  -f  15)  63  abs.  (63  -  17)  =  46  abs. 
(46  X  -85)  diagram  factor  =  SQ'l,  say  40  lb.,  as  17  lb.  back  pressure 
is  high  as  engine  exhausts  through  short  pipe  into  atmosphere. 
Then 

IHP  -  41  -        X  40  X  3-5  X  2  X  N 


N 


33000  X  41 


33000 

=  24  revs,  per  min. 


=  133-8  H.P. 


201  X  40  X  3-5  X  2 
But  due  to  2'5  to  1  gearing  engine  should,  according  to  working, 
make  60  revolutions  per  minute.     But  it  actually  makes  78-5 
revolutions  per  minute,  and  taking  same  steam  pressure 
201  X  40  X  3-5  X  2  X  78-5 
33000 

Can  you  explain  to  me  simply  where  I  have  gone  wrong,  and  how, 
by  increasing  the  revolutions  with  same  load  through  gearing  per 
minute,  the  H.P.  remains  the  same?  I  shall  feel  very  much 
indebted  to  the  correspondent  who  will  help. — Mining. 

1864.  Book  on  Dynamo  Management.— Wanted  to' know  a  good 

book  on  managing  dynamos  and  motors.  I  have  a  small  electrical 
plant  to  look  after,  and  wish  for  further  knowledge. — South 
Wales. 

1865.  Manhole  Jointing. — Can  any  reader  recommend  me  a  good 
manhole  jointing  ?  We  use  \  in.  round  jointing,  and  I  don't  feel 
satisfied  with  it,  being  afraid  it  will  blow  out  and  do  injury. — 
Very  Old  Reader. 

MISCELLANEA. 

Lloyd's  Shipping  Register:  The  Annual  Eeport.— 
The  rcijort  of  Lloyd's  Register  of  shipping  for  the  year  ended 
30th  .June,  190i,  shows  that  dui-ing  the  period  which  the  report 
reviews,  no  less  than  625  vessels  of  1,079,000  tons  have  been 
built  under  the  inspection  of  the  surveyors  to  Lloyd's  Register 
with  a  view  to  classification  in  Lloyd's  Register  Book,  which  is 
so  well  known  to  merchants,  underwriters,  and  shipovrners 
throughout  the  world.  In  these  figures  are  inohided,  -  it  is 
interesting  to  note,  eight  steamers  over  9,000  tons  each,  and 
thirty-six  over  5,000  tons  each.  Among  the.  largest  steamers  are 
four  for  the  Peninsular  and  Oriental  Steam  Navigation  Com- 
pany, two  for  the  Union  Castle  Mail  Steamship  Compiany 
Limited,  one  for  the  Cunard  Steamship  Company  Limited,  and 
one  for  the  Pacific  Mail  Steamship  Company.  The  aggregate 
measurement  of  the  vessels  at  present  holding  the  class  of 
Lloyd's  Register  ajjproa-ches  18,000,000  tons.  In  addition  to 
its  function  as  the  premier  classification  society  in  the  world, 
Lloyd's  Register  performs  other  important  duties,  one  of  which 
is  the  fixing  of  load  lines  to  vessels  under  the  Merchant  Shipping 
Act-  of  1894.  The  number  of  vessels  to  which  load  lines  had  been 
assigned  up  to  the  end  of  June,  1904,  reached  a  total  of  12,728. 
During  the  year,  moreover,  655,000  tons  of  steel  intended  for  use 
in  shipsi  and  boilers  were  tested  by  the  society's  surveyors. 

New  Fire  and  Salvage  Boat. — At  Westminster  Pier  last 
week  an  exhibition  was  given  of  the  powers  of  a  new  fire  boat 
built  for  use  on  the  Manchester  Shiji  Canal  by  Messrs.  Meny- 
weatlier  and  Sons,  of  Gr-eenwich.  The  Firefiy,  as  the  vessel  is 
named,  is  remarkable  not  only  for  its  power,  but  also  because  it 
is  a  fire  boat  and  salvage  boat  combined.  The  fire  immps,  two  in 
number,  are  of  the  builders'  "  Greenwich  "  horizontal  pattern, 
and  each  has  a  capacity  of  2,000  gallons  a  minute.  Both  deliver 
into  a  large  copper  main  pipe  which  supplies  three  monitors,  each 
capable  of  throwing  a  1\  in.  jet  of  water  to  a  height  of  150ft. 
or  200  ft.,  together  with  12  hose  outlets,  each  with  Manchester 
gauge  instantaneous  couplings.  The  monitors  are  placed  in  the 
centre  line  of  the  boat,  one  forward,  one  amidships,  and  one 
aft,  and  each  has  wheel  and  worm  gear  by  which  the  jet  can  be 
thrown  at  any  desired  angle  and  in  any  direction.  Of  the  hose 
outlets  six  are  aft  and  six  forward,  three  of  each  set  being  on 
the  port  side  and  three  on  the  starboard  side.  There  are 
suction  inlets  available  for  either  pump  on  both  sides,  and 
sluice  valves  enable  the  pumps  to  be  worked  separately  or 
together  as  required.  For  salvage  work — raising  sunken  vessels 
or  pumping  out  flooded  compartments — there  are  two  centrifugal 
pumps,  each  driven  by  a  single  cylinder  high-speed  engine,  their 
combined  capacity  being  5,000  gallons  a  minute.  The  vessel 
is  fitted  with  a  pair  of  vertical  compound  engines  working  twin- 
screws  which  can  drive  her  at  a  si^eed  of  six  or  eight  knots. 
There  are  two  boilers  of  the  locomotive  type,  and  either  alone 
is  able  to  supply  steani  for  all  the  machinery,  both  pumping  and 
propelling.  All  steam  exhausts  are  connected  with  a  feed  water 
heater  in  the  boiler  room,  but  can  exhaust  into  the  funnels  if 
desired.  The  hull  is  of  steel,  90  ft.  long  and  23  ft.  beam,  and 
the  draught  is  only  3  ft.  The  total  cost  of  the  vessel  will  depend 
on  the  amount  of  equipment,  hoses,  etc.,  that  is  found  necessary, 
but  will  probably  be  between  =£8,000  and  JIO.OCOO. 
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ARTIFICERS  AND  NAVAL  ENGINEERS. 

We  recently  ooiiiiiieiited  upon  the  piojio.sals  of  the 
Admiralty  in  respect  to  the  creation  of  a  supply  for  the 
equipment  of  men  for  the  engine  room  and  for  the  other 
engineering  duties  demanded  for  the  Navy.  Our  desire 
was  to  bring  forward  the  facts  such  as  we  know  to  exist 
concerning  the  isolated  position  of  the  technical  engineer 
(jthcer  and  the  wide  gulf  that  apj^ears  to  be  considered 
inevitable  between  the  engineer  and  the  navigating  or 
marine  officer. 

The  bid  made  to  draw  in  the  boys  was  by  no  means  a 
happy  one  in  the  first  instance,  seeing  that  nominated 
candidates  were  to  be  placed  on  an  Admiralty  list,  kept 
with  other  candidates  who  were  then  to  be  subjected  to 
certain  exaniinations  in  order,  by  competition,  to  obtain  a 
rank  as  a  "  Ijoy  artificer,"  and  on  reaching  the  age  of 
eighteen  be  bound  for  twelve  years'  naval  service. 

This  system  has  ajtparently  been  recognised  as  objection- 
able, and  a  new  method  is  in  vogue  whereby  it  is  hoi)ed  to 
"  secure  the  best  boys  in  the  countiy  by  obtaining  selections 
from  a  large  numljer  of  educational  bodies  throughout  the 
country,  without  examination  in  the  first  instance."  Con- 
sequent upon  this  alteration  a  better  class  of  lad  has  been 
attracted,  and  there  is  apparently  a  growing  aijpreciation 
of  the  possibilities  of  the  .service. 

The  boy  on  entering  fnust  be  between  15  and  16  years 
of  age,  and  receives  3'S.  6d.  per  week  during  the  first  year 
and  5s.  3d.  per  week  during  the  fourth  year  of  his  service, 
besides  "board  and  lodging.  Thus  on  the  boy  reaching  the 
age  of  20  he  will  be  drawing  5s.  3d.  per  week  wherewith 
to  provide  his  own  clothes  and  other  personal  necessities  that 
"  rations  "  and  "  board "  will  never  provide  for.  It  is  at 
this  age  we  are  convinced  tliat  the  severest  pinch  will  be 
felt,  seeing  that  the  boy  during  his  four  years'  training- 
has  never  been  out  of  reach  of  laad,  with  its  expenses,  and 
for  three  and  a  half  years  has  been  engaged  on  shore  in 
the  workshops  of  a  naval  depot. 

The  training  that  is  to  be  given  to  the  boys  during  the 
four  years  will  fit  them  for  something  better  than  that 
which  awaits  them,  and  there  is  likely  to  be  a  feeling  of 
discontent  that  after  four  years'  mere  existence  on  pocket- 
money  allorwanoe  virtually,  when  the  deductions  for  neces- 
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mties  lia.ve  been  made,  <a  further  ten  years'  compulsory 
(service  at  sea  is  in  store,  when  if  all  goes  well  he  may  l)e 
receiving  two  guineas  per  week  with  free  rations  and 
uniform. 

We  have  no  desire  to  convey  a  wrong  impression  as  to 
the  possibilities  of  the  service,  but  on  the  contrary  wish 
to  promote  its  well-Jbeing.  We  are,  however,  persuaded 
that  a  lad  who  would  devote  the  same  amount  of  time  and 
attention  to  technical  study  and  plodding  working  in  an 
ordinary  engineer's  workshop  for  four  years  during  his 
working  apprenticeship  such  as  is  demanded  from  the  .boy 
artificer,  would  probably  feel  that  on  reaching  the  age  of 
30  the  equivalent  of  rations,  uniform,  and  two  guineas  per 
week  would  not  be  his  goal  or  the  limit  of  his  expectations. 
There  is  trouble  and  heartburning  in  the  engineers'  mess 
no-y  on  eveiy  ship,  which  we  fear  will  not  be  improved 
when  the  boy  artificer  scheme  has  had  time  enough  to  tell 
its  tale  on  those  to  be  drafted  into  the  lower  ranks  as 
engine-TOom  artificers.  The  status  of  the  engineer  as  an 
oflicer  should  be  further  improved,  and  the  remuneration  of 
the  boys  be  made  such  as  will  draw  those  who,  while  having 
to  live  upon  their  work,  are  able  to  be  of  some  little 
assistance  to  their  parents  at  home. 


MOTOR  CARS  HORSES. 

The  many  extravagant  statements  that  are  made  as  to 
the  economy  or  otherwise  of  keeping  a  motor  car  against 
a  horse  carriage,  or  even  against  a  pony  and  trap,  must 
be  carefully  examined  with  a  view  to  determining  that 
peisonal  equation  without  which  false  results  must  ensue. 
The  amateur  mechanic  who  delights  in  making  njodels  and 
otherwise  handling  tools  may  get  his  enjoyment  out  of  a 
car  even  if  he  does  have  to  get  upon  his  back  now  and 
then  to  do  some  adjustment,  and  in  making  any  statement 
as  to  the  attention  required  to  be  given  such  an  one  would 
fail  altogether  to  appreciate  that  the  ordinary  man  might 
possibly  not  consider  such  experiences  as  pleasant  trifles 
not  worth  counting  as  work,  but  might  instead  conclude 
that  such  were  worries  and  impossibilities  for  him. 

Provided  a  man  is  of  a  mechanical  turn  of  mind  he  may 
do  for  himself  that  whicli  otherwise  an  ordinary  driver 
comparable  with  a  coachman  never  could  undertake.  The 
horse  can  be  attended  to  by  an  odd  man  who  \vill  fill  ujj 
spare  time  in  garden  and  elsewhere,  but  the  chaffeur  will 
certainly  not  expect  to  be  thus  engaged  when  not  required 
on  his  car.  If  the  owner  as  a  motorist  is  prepared  to  do 
for  the  car  what  he  would  not  think  of  doing  for  his  horse, 
vi/,.,  to  look  after  it  well  when  it  is  in  its  stable,  tend  it, 
oil  it,  and  clean  it  scrupulously,  then  he  may  dispense  with 
the  man  who  has  no  other  occupation  bej'ond  that  of  car 
driver  and  attendant. 

The  question  of  economy  is  not  a,  fair  one  to  apply  to 
motors  as  against  horses,  for  the  conditions  are  different 
and  the  results  are  dift'erent.  Convenience,  speed,  and 
pleasure  cannot  be  measured  by  money  terms,  and  this  is 
an  age  when  standards  of  comparison  are  not  interchange- 
a.ble.  The  upkeep  for  food,  straw,  etc.,  for  a  single  horse 
is  generally  estimated  at  aljout  10s.  to  12s.  per  week,  and 
the  time  of  a  handy  gardener  proportionately  approximated 
to  the  horse  and  driving  would  amount  to  about  10s.  per 
week,  thus  giving  as  a  total  a  sum  less  than  would  be 


required  for  the  wages  of  a  chaffeur,  and  leaving  the  cost 
of  petrol  oil  and  tyres  still  to  be  jiaid  in  addition. 

Provided  full  use  can  be  made  of  the  car,  then  no  such 
comparison  as  shown  will  apply,  for  the  distance  and  speed 
will  then  transfer  balance  of  convenience  and  possibly  cost 
from  one  side  to  the  other.  When,  however,  a  20  H.P.  car 
is  used  hy  a  single  individual,  or  for  the  occasional  pleasure 
of  three  or  four  persons,  then  cost  is  not  an  element  to  be 
taken  into  account,  but  luxury  and  the  acquired  pleasure 
are  the  factors  to  'be  considered,  for  such  enjoyments  and 
entertairmients  must  be  purchased,  and  when  purchased 
probably  do  good  and  give  a  satisfaction  that  could  not 
be  otherwise  secured. 

The  iiiiportant  engineering  industry  connected  with 
motors  and  motor  vehicles  will  not  be  benefited  by  means 
of  false  comiiarisons,  such  as  are  frequently  made  by 
contemporaries  as  to  cost,  when  tlie  circumstances  and 
conditions  of  the  services  of  horses  and  motors  are  abso- 
lutely dissimilar,  and  when  factors  and  results  are  secured 
from  the  one  which  have  no  place  whatever  in  the  other. 
The  standard  of  business  and  commerce  cannot  be  trans- 
ferred to  the  home  or  to  domestic  affairs,  and  the  man  that 
makes  his  garden  "pay"  is  probably  the  individual  who 
would  cry  loudest  against  the  expense  of  a  motor  car  when 
compared  with  his  "  hoss  and  shay." 


NOTES  ON  NEWS. 

The  Combustion  of  Hydrocarbons. — At  a  meeting  of 
the  Manchester  Literaiy  and  Philosophical  Society,  held 
on  the  17th  inst.,  Dr.  W.  A.  Bone  read  a  paper  on  "The 
Mode  of  Combustion  of  Hydrocarbons."  In  it  he  gave 
an  account  of  researches  carried  out  by  himself,  in  con- 
junction with  Messrs.  R.  V.  Wheeler  and  W.  E.  Stockings, 
at  the  Owens  College,  on  t^he  slow  combustion  of  hydro- 
carbons below  their  ignition  points.  The  older  theories 
that  in  a,  defective  oxygen  supply  either  the  hydrogen  or 
the  carbon  is  preferentially  bunied  are  shown  to  be  based 
on  misinterpretations  of  the  facts,  and  must  be  abandoned. 
The  authors'  results  led  them  to  conclude  that  when  a  hydro- 
carbon is  burned  in  well-defined  stages,  oxygen  initially 
enters  the  hydrocarbon  and  is  distributed  between  the 
car*bon  and  hydrogen,  giving  rise  to  unstable  hydroxylated 
molecules  which,  sooner  or  later,  according  to  the  rapidity 
of  the  process,  undergo  thermal  decompositions  into  simple 
products.  It  is  therefore  necessary  carefully  to  distinguish 
between  the  purely  chemical  and  the  thermochemical 
changes  which  occur  during  combustion.  Dr.  Charles  H. 
Laes  exhibited  a  modification,  devised  by  him,  of  the  U-tube 
apparatus  used  in  electrolysis,  which  diminishes  to  about 
one-half  the  correction  necessary  for  the  pressure  of  the 
column  of  liquid. 

The  Modern  Equipment  of  Steam  Boilers. — 'On  the  19th 
October  Mr.  Allen  H.  Hopkinson,  A.M.Inst.M.E.,  read  his 
paper  on  the  above  subject  before  the  members  of  the 
Bradford  Engineering  Society.  The  president,  Prof.  G.  F. 
Charnock,  occupied  the  chair.  In  a  general  review  of  the 
circumstances  which  necessitated  a  more  careful  attention 
to  fittings  the  author  stated  that  in  these  days  of  high 
pressures  and  superheated  steam  careful  design  and  experi- 
ment by  specialists  had  now  become  imperative.  The 
evolution  of  the  various  forms  of  safety  valve  was  then 
described  and  illustrated  on  the  screen.  For  high  pressures 
the  advantages  of  two  valves  of  comparatively  high  lift 
branching  out  of  one  block  as  compared  with  one  large 
valve  and  cumbersome  heavy  weights,  and  the  necessitv 
of  the  valves  being  cased  in  to  prevent  their  being  tampered 
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with  was  pointed  out,  and  in  boilers  of  tiie  Lancashire  type, 
where  the  pressure  is  external  to  the  liues,  a  high  steam  and 
low  water  valve  should  always  be  fitted.  The  defects  su 
prevalent  in  the  ordinary  form  of  screw-down  junction  valve 
were  discussed,  and  an  interesting  sldde  shown  of  tlie 
deforming  and  leaJi.  producing  effect  of  high  temperature 
and  pressure  on  the  seating,  the  spindle,  and  the  cross  bar 
in  such  defective  designs.  In  suggesting  a  remedy  for 
these  faults  the  author  described  and  exhibited  a  model 
of  a  new  form  of  centre-pressure  valve  which  his  firm  had 
recently  designed,  and  which  had  now  been  working  for 
some  time  with  perfect  satisfaction  subject  to  a  3501b. 
pressure  and  a  superheat  of  300  deg.  Fah.  Cast  steel, 
although  it  was  most  costly  owing  to  extra  trouble  in 
getting  steam-tight  castings  and  the  greater  difficulty  of 
machining,  was  decidedly  superior  to  cast  iron  owing  to  its 
higher  tensile  strength  and  ductility.  The  special  features 
and  advantages  of  isolating  valves  for  boilers  which  were 
coupled  together  were  next  touched  upon,  and  the  various 
types  in  use  described.  Passing  on  to  water  gauges  and 
water-level  accessories,  the  lecturer  discussed  the  principles 
which  determined  the  working  of  automatic  gauges.  He 
carefully  explained  the  various  types  of  plugs  and  the 
advantages  of  the  safety  plug.  The  various  forms  of  blow- 
off  valves  which  have  been  in  use  from  time  to  time,  and 
which  prevailed  to-day,  were  next  thrown  on  the  screen  and 
an  explanation  given  of  the  use  and  advantage  of  the 
isolating  valve  for  blow-off  mains.  Steam  aauo-es  and  a 
new  form  of  swivelling  syphon  were  described  and  illus- 
trated, and  the  author  concluded  with  examples  of  standard 
specifications  for  boiler  mountings  for  both  Lancashire  and 
water-tube  boilers.  The  lecture  was  profusely  illustrated 
by  lantern  slides  and  a  most  interesting  exhibition  of  actual 
fittings  and  models. 


Petrol  Engines  for  Fishing  Boats. — Very  considerable 
interest  attaches  to  the  adapting  of  the  petrol  engine  for 
marine  work  on  a  commercial  scale,  and,  it  would  seem  as 
if  there  is  a  wide  field  for  this  prime  mover  as  an  auxiliary 
on  board  fishing  boats.  Already  it  has  been  proved  very 
satisfactory  on  French  boats,  and  some  of  the  results  are 
available.  The  boat  on  which  the  tests  were  made  was  of 
the  ordinary  herring  fishing  type,  with  a  tonnage  of  209 
tons.  Her  length  is  118  ft.,  breadth  26  ft.  9  in.,  and  depth 
14  ft.  i  in.  The  engine  has  four  cylinders,  and,  working  at 
300  revolutions,  develops  240  H.P.,  and  gives  the  boat  a 
speed  of  8^  knots.  There  is  an  additional  petrol  engine  of 
40  H. P.  for  working  capstans  and  manipulating  the-  nets, 
etc.,  as  well  as  for  driving  the  air  compressors  which  supply 
the  air  for  starting  the  main  propelling  engines.  Heavy  oil 
is  used,  with  a  tube  ignition,  and  most  manual  labour  is 
dispensed  with,  the  engines  letting  down  and  heaving  nets, 
trawling,  raising  and  lowering  masts  and  sails,  dealing  with 
cargo,  etc.  The  consumption  of  oil  is  only  r333  lb.  per 
H.P.  per  hour,  and  this  at  Boulogne  works  out  to  six-tenths 
of  a  penny  per  H.P.  hour.  This  is  the  mean  result  over  a 
season's  working. 

The  French  Submarine  Boats. — The  French  naval 
authorities  do  not  seem  yet  to  have  reached  a  solution  of 
the  problem  whether  the  submarine  or  the  submersible  boat 
should  be  preferred ;  and  there  seems  a  doubt  whether  the 
Commission  appointed  to  answer  the  question  will  be  able 
to  satisfy  expectations,  as  their  tests  were  made  in  too 
caJm  weather  to  settle  seagoing  difficulties.  It  is  now  urged 
that  exhaustive  trials  should  be  made  with  the  latest  and 
best  reinesentatives  of  the  two  classes — the  Aigrette,  a 
submersible  designed  by  M.  Laubeuf,  a  naval  engineer, 
against  the  improved  Gustave  Zede,  known  officially  as  Z., 
designed  by  another  engineer,  M.  Maugas.  The  particulars 
of  these  two  boats  are  of  interest.  The  Aigrette,  now  being 
completed,  is  of  127  tons  displacement,  being  117  ft.  7  in. 
long  and  12  ft.  9  in.  broad,  and  she  has  a  Diesel  oil  motor 
of  185  H.P.  for  propulsion  on  the  surface  and  for  charging 


the  electric  accumulators.  The  speed  on  the  sui  face  is  81 
knots,  with  the  motor  indicating  174  B.H.P.,  and  under 
the  surface  61  knots,  with  the  electric  motor  giving  147 
H.P.  The  Z.,  on  the  other  hand,  is  of  202  tons  displace- 
ment, the  length  being  135  ft.  8  in.  and  the  breadth 
9  ft.  10' in.  But  when  submerged  a  speed  of  11  knots  is 
claimed  for  her  when  the  motor  is  developing  190  H.P. 
The  dimensions  indicate  a  veiy  different  form,  which  may 
enable  tlie  greater  speed  to  be  achieved  with  this  relatively 
small  increase  of  power ;  but  there  are  those  wlio  doubt 
whether  11  knots  can  be  maintained.  The  time  taken  in 
immersing  the  Z.  will  be  very  much  less  than  the  four 
minutes  required  for  the  Aigrette ;  but  against  this  it  is 
claimed  that  the  vessel  is  less  stable,  less  habitable,  more 
complicated  in  its  mechanism,  and  more  costly.  The 
consumption  of  oil  of  the  motors  for  such  boats  is  put  at 
3  lb.  per  H.P.  per  hour,  which  seems  high.  Another  French 
craft  building  is  of  422  tons  and  250  H.P. ;  but,  whatever 
may  eventuate  from  the  trials  of  the  boats,  the  indecision 
suggests  that  tlie  French  have  not  by  any  means  got  a 
submarine  craft  equal  to  that  being  built  for  the  Britisli 
Navy. 

Marine  Gas  Engines. — The  firm  of  E.  Capitaine  and 
Company,  Frankfurt-on-Main,  is  bringing  out  a  new  type 
of  marine  gas  engine  of  very  small  dimensions,  low  weight, 
and  a  high  simplicity  of  construction.  These  motors  have 
either  two  or  four  cylinders.  The  body  is  made  from  thick 
iron  plates,  warranting  a  high  stability  with  relatively  low- 
weight.  Both  the  pistons,  cylinders,  valves,  and  igniters 
are  readily  accessible  after  loosening  four  screws,  and  the 
cylinders  and  other  members  of  the  engine  are  readily 
cleaned  and  revised.  The  moment  of  ignition  is  controlled 
automatically.  The  Capitaine  marine  producer  generates 
producer  gas  automatically  from  coal  and  coke,  the  gas 
being  washed  in  the  shape  of  a  fine  cloud  of  dust,  cooled 
and  cleaned  hi  a  centrifugal  apparatus,  and  thrown  in  a 
high  degree  of  purity  to  a  mixing  valve.  By  means  of  a 
special  device  the  temperature  of  the  producer  is  maintained 
constant  even  with  fluctuations  in  the  operation.  On  the 
shaft  of  the  centrifugal  apparatus,  being  driven  from  the 
motor,  is  placed  also  a  centrifugal  pump  for  removing  the 
cleaning  water,  and  another  for  supplying  fresh  cleaning 
and  cooling  water.  Mr.  Capitaine  uses  in  connection  with 
his  gas  engine  the  Meissen  converting  propeller. 


TRADE  NOTES. 


The  sixth  edition  of  the  catalogue  of  the  Phosphor-Bronzc 
Company  Limited,  of  87,  Sumner  Street,  Southwark,  London, 
S.E.,  is  before  us.  It  contains  many  test  particulars  of  the 
well-known  phosphor-bronze  manufactured  by  the  firm,  as  well 
as  white  auti-friction  metals  of  various  brands. 

The  "  Champion  "  Baby  Arc  Lamp  Company,  16,  Farringdon 
Avenue,  London,  E.C.,  send  circular  of  their  new  introduction. 
It  states  "that  these  lamps  consume  less  power  than  three 
16  candle  power  lamps,  and  gives  the  light  of  ten. 

The  Dowsing  Eadiant  Heat  Company  Limited,  24,  Budge 
Row,  London,  E.C.,  send  circular  of  their  principal  types  of 
luminous  electric  radiators  suitable  for  offices,  private 
rooms,  etc. 

Messes.  Davidson  and  Company  Limited,  Sirocco 
Engineering  Works,  Belfast,  favour  us  with  their  circular  cu 
"  Sirocco  "  induced  draught  for  boilers.  It  will  bo  noted  that 
these  fans  have  just  secured  the  highest  award  at  the  St.  Louis 
Exhibition.  A  list  of  users,  from  which  is  seen  the  large 
variety  of  purposes  for  which  the  fans  have  been  supplied, 
accomixinies  the  circular. 

Messrs.  Alley  and  Maclellan  Limited,  Sentinel  Works 
Polmadie,  Glasgow,  have  recently  received  the  following  repeat 
orders  for  "  Sentinel"  air  compressors:  Messrs.  Palnier's  Ship- 
building and  Iron  Company  Limited,  Jarrow-on-Tyne,  3,000 
cubic  feet,  steam  and  motor  driven;  Messrs.  Swan,  Hunter,  and 
Wigham  Richardson  Limited,  Newcastle-on-Tyne,  2,101)  cubic 
feet;  Messrs.  Forgiers  et  Chantiers  de  la  Mcditerrance,  Havre, 
1,500  cubic  feet;  H.M.  Dockyards,  13,500  cubic  feet;  233  of  these 
machines  have  been  sold  during  the  past  two  years. 
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IMPROVEMENTS  IN  FRACTIONAL  SUPPLY 
STEAM  TURBINES. 

By  ^Egidius  Elling. 

(Concluded  from  page  416.) 

In  fig.  11  I  have  developed  the  wedge  upon  a  straight 
line. 

V)  =  the  relative  velocity  of  the  wedge  in  m./sec, 

w.,  and  W3  =  the  relative  velocities  of  the  accelerated 

mass  during  a  single  calculations, 
7>i  =  the  absolute  pressure  in  the  wheel  at  normal 

working  in  kg./qm., 
p  =  the  same  in  the  wedge, 
('i  =  the  volume  of  1  kg.  of  dead  mass  in  cbm., 

=  the  volume  of  1  kg.  of  mass  at  outflow  of  the 
normal  nozzles  in  cbm., 
e  =  width  of  the  wedge  as  per  figure  in  ni., 
/  =  length  of  the  passage  of  wheel  bucket  in  m., 
F  =  area  of  outflow  of  the  passage  in  qm., 
4>  =  the  angle  of  the  wedge, 
Ml  =  the  primary  dead  mass  in  one  bucket, 
M  =  the    dead    mass    in    the    bucket    during  any 
calculation, 

f  =  the  area  of  the  wedge  within  the  passage  in  qm., 
h  =  the  mean  breadth  of  the  passage  in  ni. 
/3,  =  the  angle  of  the  relative   velocity  iu  the  first 
entered  bucket, 

M  =  Ml  -  /I 
9  I'l 

The  work  of  the  foremost  part  of  the  wedge  may  be  equal 
to  the  dift'erence  in  vis  rlra,  when  no  regard  is  taken  to 
friction  or  eddies. 

eivfb{p  -  p,)  =  ^  (11-3-  -  iv.f) 
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2  F- 


tg4>=nPjLjn 


The  relation 


1\ 


may  be  found  from  c,  the  absolute  velocity,  for  some  values 
of  1^,  by  a  diagram  of  velocities,  which  at  fii'st  is  plotted  by 
trial  and  error. 


C" 

2> 


-  work  between  p  and  /'^ 


and  as  the  difference  of  these  pressures  must  not  be  great  at 
the^wedge  action,  we  have  approximately 


2^  2g 


-  {P 


+  0> 


0-6 


or 


c  =  c. 


^  7']  ^ 


or  roughly  c"  =  c,"  -  2g  (p  —  pi)t\.,  where  c,,  is  the  absolute 
velocitj'  from  the  normal  nozzles. 

Fig.  12  shows  the  wedge  in  the  bucket  that  at  first  is 


entered  by  the  new  mass  e  =  a  t  sin  [i^  =  (iv  t  -  ul)  sin 
</>,  and  as  the  angles  are  small 

.    Q        .     ,  w  -  n      F-  (p  -  Pi)  Civ      ,  \ 

sni  «,  =  sm  <i  —    —  =  Y- — I  —  -  1  I 

Fi'um  /ij.  vj  and  a  wo  find  the  angle  of  the  finst  accelerating 
nozzle. 

The  wedge  action  in  figs.  5  and  G  is  calculated  for  a 
turbine  with  buckets  open  at  one  side,  whereby  F  is  large 
and  the  accelerated  mass  may  leave  the  bucket  just  from 
the  wedge,  but  when  the  passage  is  open  only  at  its  two 
ends,  the  acceleration  cannot  be  so  rapid,  if  the  pressure  is 
not  very  great ;  a  great  pressure  in  the  wedge  will  give 


<  I  

FIC/i 


FIC.I3 


more  whirls  and  not  so  good  efticiency  as  a  small  pressure  in 
a  longer  time.  The  angle  of  the  wedge  must  then  be  much 
less  than  in  the  figure,  as  will  be  seen  from  the  following 
example  : 

100000  kg./qm.  absolute. 
23000  kg.7qm. 
•560  deg.  absolute. 
400  deg.  absolute. 
0-79. 

•t:5000  kg./qm.  =  800  m./sec. 

+  2000  kg./qm.  =  780  m  /sec. 
+  4000  kg./qm.  =7(30  m./sec. 
+  6000  kg./qm.  =  730  m./sec. 


v., 

I' 
Ti 
Ti 


for 
for  23000 
for  23000 
for  23000 


b  = 
F  = 

Ml  = 


0  02  m. 
0  0002.5  qm. 
0'038  X  0-009 


002 


=  0-00000088. 


sui 


^  = 


0117 


-  1  ) 
50  / 

=  0-095,  against  0-51 


0-79  X  9-81 

At  the  foremost  part  of  the  wedge  set 

p  =  2.3000  +  4000,  c  =  760  from  which    =  610  m./sec 

(0;00025)-  X  4000  /610 

0"-006M088"x  O -027610^  V 
and  sinus  of  the  angle  of  the  first  nozzle 
by  normal  working. 

The  calculated  angle  will  perhaps  be  deemed  too  little 
with  reference  to  the  practical  design,  and  a  somewhat 
greater  pressure  /;  may  be  used  in  a  new  calculation,  but  the 
sm  illness  of  the  angle  will  give  a  little  idea  of  the  saving  of 
steam  for  the  acceleration. 

The  outflow  of  the  wedge  from  the  buckets  is  shown  in 
the  lower  part  of  fig.  6,  and  it  may  be  a  question  whether 
the  new  and  the  accelerated  mass  will  mingle  or  not.  If  the 
buckets  are  open  at  one  side  the  two  masses  may  each  have 
their  own  way,  but  if  the  wheel  passages  are  only  open  at 
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inflow  and  outflow,  the  two  masses  may  combine  into  one 
mass  with  a  corresponding  velocity  and  direction  such  as 
will  be  seen  at  the  lower  part  of  fig.  4.  This  question  not 
being  settled  by  trustworthy  experiments,  I  think  that  the 
above  calculations  may  only  be  used  as  a  guide  for  finding 
the  angle  and  pressure  in  the  first  accelerating  nozzle,  after 
which  the  succeeding  nozzles  may  be  designed  in  the  manner 
that  they  will  give  a  wedge  of  constant  angle,  and  at  last  a 
smooth  graduation  to  the  angle  of  the  normal  nozzles. 

At  present  it  may  be  convenient  to  show  the  loss  by 
negative  pressure,  and  I  assume  in  the  following  example 
the  same  normal  working  as  in  the  last  example,  with  tlie 
same  initial  and  terminal  pressures  and  temperatures,  as  also 
peripheral  speed,  but  that  all  nozzles  have  the  same  ratio 
between  the  critical  and  outflow  areas  as  is  common  in  the 
present  steam  turbines  with  diverging  nozzles. 

0-545  X  100000  =  54500  kg./qm.  absolute. 
0-87  560  =  487  deg.  absolute. 


-v/4000  (560  -  487)  =  540m. /sec. 
47-487  _  Q.Q^  ^ 


54500 

2-ii  =  23000  kg./qm.  absolute 


=  3-58  F„  in  kg./iiour,  when 


400  deg.  absohite 
800  m./sec. 
The  normal  nozzles  may  have  an  area  ratio 
I±  =  ^1         _  800  .  487  ■  23000  ^  q..^. 
Fi      c-^Tip^     540 .  400 . 54500  ' 
Steam  through  the  critical  area 
G  =  Q"76F„  c^_0-76  F,.540 
260  X  0-41 
F„  is  the  area  of  outflow  in  qmm. 
The  losses  on  account  of  the  equal  angles  will  not  be 
entered  upon  in  this  example. 

At  first  the  absolute  velocity  will  be  150  m./sec.  as  in  the 
first  e.xample. 

T„  =  T„  -         =  560  -  5-6  =  55i-4  and 
„  =  95800  kg./qm. 

0  01  =  0-26  cbm./kg., 

^  will  be  205  m./sec, 


4000 

I'u 

^  ^  (47  X  554-4) 
'  95800 
the  velocity  in  the  critical  cross  area 
as  simply  tried  from 

cj-     c„  X  F„        150  X 


1 


760, 


Vu.  X  1^-26  X  0-76 

v}  =  0-27  with  temperature  T,^  =  549-5  deg.  and  pressure 
=  92000;  at  this  point  there  is  no  theoretical  loss  on  account 
of  negative  pressure,  as  the  velocity  in  the  critical  area  has 
not  reached  the  critical  velocity  540  m./sec,  but  the  large 
pressure  95800  kg./qm.  in  the  space  between  the  guide 
apparatus  and  the  wheel  will  make  the  loss  from  leakage 
very  great,  and  the  friction  of  the  now  imnecessary  long 
nozzle  will  also  be  large,  as  the  velocity  at  the  narrow  part 
of  it  is  very  great  in  relation  to  th'e  useful  velocity  at  the 
end  of  the  nozzle. 

At  a  further  nozzle,  when  the  pressure  at  outflow  has 
fallen  to  40,000  kg./qm.,  we  have  T  =  453,  c  =  654,  v  =  0-52, 

F  0-52  X 

F 

aiid 


0-41  X 
=  0-635, 


540  ^  ^,„„ 
6d4 


■J 


1  + 


4.  107.  0-635.  560 


-  654  X 


453.453 

48-2 
•0797  = 

453 


554, 


453. 4  53 
2.107.0-635 

=  0-283 


=  482. 


=  relative  loss  of  dynamic  energy  on  account  of  the  area 
ratio.  The  least  pressvire  takes  place  between  the  critical 
area  and  the  mouth. 


In  fig.  7  I  have  drawn  a  curve  for  different  pressures  at 
the  outflow  of  the  nozzles,  and  it  will  be  seen  that 
theoretical  losses  at  first  begin  at  about  84,500  kg./(im. 

It  is  clear  that  the  loss  of  energy  is  converted  into  heat, 
but  the  augmentation  of  the  inner  capacity  of  work  will  only 
to  a  little  extent  compensate  for  the  loss  in  dynamic 
energy.  The  divergence  of  the  accelerating  nozzles  must 
therefore  be  reduced  (or  abolished)  so  that  the  pressure  at 
the  mouth  of  each  accelerating  nozzle  through  a  natural 
continuous  expansion  may  be  adapted  to  either  pressure 
action  or  wedge  action. 

The  two  methods  of  obtaining  the  acceleration  of  the  dead 
mass  in  the  wheel  buckets  in  a  fractional  supply  turbine 
may,  it  will  be  understood,  each  be  used  at  either  parallel  or 
diverging  nozzles,  but  differ  with  regard  to  the  quickness  of 
acceleration.  The  fall  of  pressure  in  the  normal  guide 
apparatus  being  large,  the  pressure  action  in  most  cases  will 
be  too  powerful  and  violent,  as  will  be  seen  from  the  example 
of  negative  pressures,  where  f  inst.,  150  m./sec.  absolute 
velocity  means  an  absolute  pressure  of  95,800  kg./qm., 
which,  I  think,  will  not  be  found  practical,  while  in  the 
wedge  action  we  have  a  means  to  lengthen  the  time  of 
acceleration  at  will,  and  with  very  small  pressures  in  the 
clearance  between  nozzles  and  wheel.  With  a  little  fall  of 
pressure  in  the  guide  apparatus  it  will  be  a  question  of 
accommodation  which  of  the  two  manners  may  be  used. 

When  accelerating  nozzles  are  not  used,  the  losses  in  the 
wheel  will  be  very  great  if  the  length  of  the  passage  (l)  is 
great,  but  a  small  breadth  of  wheel  means  a  large  number 
of  buckets,  if  the  curvature  of  these  is  suitab'e  for  a  high 
dynamic  efficiency.  The  stress  in  the  material  of  the 
buckets  will  be  very  great  when  no  artificial  acceleration  is 
used,  as  the  impulses  and  counteractions  alternate  quickly 
and  at  each  new  supply  guide  apparatus  in  every  revolution, 
and  tViis  bending  stress  may  be  very  dangerous  when  the 
buckets  have  a  great  length  but  a  small  cross  section. 

By  the  use  of  accelerating  nozzles,  the  design  of  the  wheel 
buckets  will  be  more  free,  so  that  the  breadth  of  the  wheel 
and  the  number  of  buckets  may  be  chosen  with  regard  to  a 
high  efficiency.  Sharp  curvature  of  the  buckets  in  relation 
to  the  opening  between  them  imports  a  larger  loss  of 
efficiency  than  by  water  turbines,  as  the  action  of  the 
centrifugal  forces  during  the  change  of  direction  will  make  a 
difference  also  in  the  density  of  the  steam  at  the  concave  side 
of  the  bucket,  which  density  is  not  likely  to  be  regained  at 
the  outflow  from  the  buckets. 

It  is  considered  as  a  fact  that  impulse  turbines  consume 
more  steam  than  reaction  turbines,  and  the  foregoing  may 
induce  reflection  upon  the  occasion  for  this  smaller  efficiency. 
I  should  think  that  the  impulse  turbines  ought  to  have 
better  efficiency  than  reaction  turbines ;  the  most  difficult 
operation,  the  expansion,  being  made  in  stationary  channels, 
the  number  of  stages  may  be  fewer  and  the  leakages  less 
than  in  the  last  named  class  of  tui'bines.  I  cite  Mr.  Kobb  : 
Die  Berechnung  der  Dampfturbinen  auf  zeichnerischer 
Grundlage.  Zeitschrift  d.  V.  D.  I.,  1904,  page  762  : 
"  Dagegen  wird  in  Bezug  auf  Dampfersparnis  die  Ueberd ruck- 
turbine  nach  den  bis  jetzt  bekannt  gewordenen  Zahlen  von 
der  Druckturbine  nicht  erreicht.  Dieser  Vorsprung  mag  in 
dem  Prinzip  der  Uueberdruckturbine  begriindet  sein ;  dah 
in  ihr  der  Dampf  auf  seinem  Weg  alle  Darchgangsquersch- 
nitte  unter  Ueberdruck  ausfiillt,  kann  der  Arbeitsvorgang  viel 
stetiger  vor  sich  gehen  als  in  einer  Druckturbine  \md  die 
Gelegenheit  zu  verlustreichen  Dampfstossen,  Wirbelbildun- 
gen  u.  dergl.  ist  geringer." 

The  regulation  of  the  guide  passages  should  of  course  take 
place  from  the  end  of  the  guide  apparatus,  which  is  opposite 
the  acceleration  guide  passages,  so  that  the  working  part  of 
the  supply  will  always  act  in  continuity  with  and  profit  by 
the  action  of  the  acceleration  nozzles. 

It  will  be  understood  that  each  separate  guide  apparatus 
must  have  its  own  accelerating  apparatus,  and  that  it  will 
therefore  be  advantageous  to  use  as  few  guide  apparatus  on 
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each  wheel  as  possible,  as  the  acceleration  will  always  cost 
some  energy,  even  if  a  well  calculated  and  designed 
accelerating  apparatus  is  employed. 

Naturally  the  same  arrangement  of  acceleration  guide 
passages  will  be  equally  applicable  to  such  guide  apparatus 
as  are  arranged  alternately  with  wheels,  as  in  compound  or 
multiple  turbines  with  fractional  supply,  and  in  which  the 
object  of  such  supply  passages  is  to  conduct  the  steam  from 
one  wheel  to  another.  In  this  case  the  momentum  of  the 
steam  from  the  first  working  buckets  in  one  wheel  will 
nearly  be  consumed  or  destroyed  by  the  unavoidable  loss 
due  to  the  necessary  acceleration  in  the  succeeding  wheel, 
and  the  operation  becomes  successively  more  indistinct  in 
the  foremost  working  part  of  the  stream  of  the  steam 
according  to  the  number  of  wheels  in  the  series.  In 
arranging  the  first  guide  passages  according  to  this  inven- 
tion, the  division  between  the  dead  mass  and  the  working 
stream  of  the  steam  would  be  so  distinct  that  a  greater  loss 
in  efliciency  should  not  arise  from  the  first  mentioned 
reason  (see  fig.  13). 

The  fall  of  pressure  in  the  first  guide  apparatus  in  this 
case  being  large,  I  should  think  that  the  wedge  action  will 
be  chosen  for  the  first  accelerating  nozzles.  The  outflow 
from  the  buckets  that  just  pass  the  accelerating  apparatus 
will  in  some  measure  be  equal  to  that  shown  at  fig.  4,  if  the 
two  masses  mingle,  and  it  will  be  clear  that  the  first  portion 
of  this  steam  may  not  be  utilised  in  the  second  wheel,  as  its 
velocity  does  not  reach  the  peripheral  speed  of  the  second 
wheel,  and  it  would  only  make  a  loss  on  account  of  the 
friction  and  eddies  in  the  guide  nozzle  and  in  the  buckets  of 
the  second  wheel,  when  there  is  no  difl^'erence  in  pressure 
between  the  inflow  and  outflow  in  that  wheel.  The  first 
steam  from  the  first  wheel  must  therefore  be  guided  out  of 
the  way  towards  the  exhaust  belonging  to  this  group  of 
wheels.  The  energy  of  this  steam  may  be  utilised  in  such  a 
manner  that  the  guiding  passages  are  made  diverging 
towards  the  exhaust,  by  which  means  a  suction  will  take 
place  at  the  beginning  of  the  passages  as  before  mentioned 
in  the  description  of  the  exhaust  vanes  for  figs.  3  and  4. 

The  acceleration  for  the  second  wheel  may  be  made  by  the 
steam  that  has  passed  the  last  accelerating  nozzles,  having 
an  absolute  velocity  from  the  first  wheel  much  exceeding  the 
peripheral  speed  of  the  second  wheel,  or  by  new  steam  of 
high  pressure ;  in  both  cases  the  angles  of  the  first  nozzles 
belonging  to  the  second  wheel  must  be  made  according  to 
one  of  the  above-mentioned  actions,  preferably,  I  think,  the 
pressure  action,  as  this  will  give  a  quicker  acceleration, 
which  at  this  place  is  of  importance  when  the  normal 
working  steam  from  the  first  wheel  must  meet  a  fully 
accelerated  stream  in  the  second  wheel.  The  same  mode  of 
proceeding  is  to  be  followed  between  the  next  wheels  in  the 
series. 

It  will  be  understood  that  the  present  multiple  turbines 
have  a  loss  of  efficiency  on  account  of  the  small  velocity 
from  the  first  injected  buckets,  the  mentioned  rejection  of 
this  steam  being  not  a  result  of  the  accelerating  guide 
apparatus,  but  something  which  is  to  be  taken  into  account 
if  the  next  wheel  itself  is  not  to  accelerate  the  steam  and  so 
robbing  power  from  the  turbine. 

The  economic  advantage  of  these  modes  of  proceeding  will 
easily  be  aj^preciated  by  the  designer  iu  each  case. 

As  before  said,  the  losses  by  the  pressure  action  will  not 
be  as  great  with  parallel  nozzles  as  with  diverging,  the 
pressure  being  more  effectively  used  in  the  first  nam^ed 
nozzles,  the  back  pressure  having  been  raised. 

But  the  pressure  action  being  more  fixed  as  to  the 
outflow,  I  will  give  some  examples  of  calculating  the 
theoretic  losses  with  and  without  accelerating  nozzles. 

In  figs.  1  and  4  d  and  <4  are  the  projections  of  c  and  c„ 
upon  the  line  of  direction  of  the  wheel.  Theoretically, 
without  paying  regaid  to  friction  and  eddies,  we  have  then 
per  1  kg.  of  steam  ;  I 


Capacity  of  work  from  initial  to  terminal  pressure 

R  (T„  -  T,) 


Work  of  expansion  within  the  bucket 


=  R  (T  -  TO 

Work  of  the  steam  upon  the  buckets 

Work  of  the  bucket  upon  the  steam 


where 


y  =  ■« 


9  V 
w  — 


iv^  being  the  relative  velocity  past  the  entrance  in  the  bucket 
and  1]  being  the  efficiency  of  the  turbine ;  y  may  be  found 
graphically.  Of  course  this  work  will  be  negative,  giving  us 
only  the  steam  in  a  correct  direction. 

From  the  data  for  the  pressure  action  we  have  capacity 
for  work 


1-3 

0-3-  ^ 


47  X  44  =  8950  mkg. 


At  beginning  w  =  o. 

With  accelerating  nozzles  c  =  150,  p  -  95800, 

150 


Work  =  i'5 
0-3 


X  47  X  38-4  + 


9-81 


=  7800  +  0  =  7800.  -^^^ 
8950 


Without  accelerating  nozzles  c 
and  for  >/  =  0'65. 

1-3 
O'^ 
150  X  150 


(150  -  150) 

=  0-87. 

2)  =  100000, 


150 


Work  =        X  47-44  +  ^(0  -  150) 


2  X  9-81  X  0-65 


X  8950 


9-81 
2300 


1770 


=  4880. 


4880 


8950 


1  =  0-55. 


2.  When  the  relative  velocity  has  become  100  m./sec,  we 
have 

With  accelerating  nozzles,  c  =  238,     =  89300, 
Work  =        X  47  X  29-8  +  ~  (230  -  70)  =  6070 


0-3 

2450  =  8520 


9-81 


8520 
8950 


=  0-95, 


Without  accelerating  nozzles  c  =  140,  p  —  96000, 


Work*= 


IJ 
0'3 


X  47  x  38-7  -I- 


150 


(130  -  70) 


95  X  95 


2 

8075. 


X  9-81  X  0-65 
8075 


9-81 

=  7870     915  -  710 


8950 


0-90. 


Without  accelerating  nozzles  the  efficiency  will  be  less 
than  calculated,  the  steam  particles  recoiling  upon  the  back 
side  of  the  bucket,  which,  in  connection  with  the  larger 
pressure,  will  make  the  losses  by  eddies  and  leakage  greater 
relative  to  the  accelerating  nozzles.  The  clearance  not  being 
known,  these  leakages  may  not  here  be  calculated. 

At  diverging  nozzles  the  losses  will  be  much  greater,  as 
before  mentioned,  on  account  of  the  large  difference  of 
pressure  and  the  negative  pressure  in  the  nozzles ;  an 
example  of  calculation  will  not  be  made,  the  outflow  being 
not  as  fixed  as  in  the  pressure  action  ;  it  may,  however,  be 
made  in  the  same  manner  as  above,  the  data  being  known. 

This  type  of  steam  turbine  is  being  manufactured  by 
Aktieselskabet  Elling  Compressor  Co ,  Christiania,  Norway. 
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AIR  COMPRESSORS  AND  BLOWING  ENGINES. 

By  C.  H.  Innes,  M.A. 

{Continued  from  page  365.) 

20.  Blast-furnace  Blowing  Engine,  constructed  hy  Messrs. 
Breitfeld,  Danek,  and  Co.,  of  Prag-KarolinentJial. — Figs. 
47,  48,  and  49  show  this  engine  in  side  elevation,  front 


cylinder  end  16.  The  arrangement  of  tiie  engine  is  peculiar, 
but  it  combines  tlie  advantages  of  vortical  and  horizontal 
engines.  Each  steam  cylinder  drives  a  blowing  cylinder  by 
a  lever  beneath  it,  fig.  47,  while  the  third  arm  of  this  lever 
is  coupled  to  the  connecting  rod,  which  drives  a  crank.  The 
shaft  carries  a  flywheel  in  the  middle,  whose  diameter  is 
6,0.30  mm.  (237  in.),  the  radial  width  of  rim  400  mm. 
(15|in.),  and  breadth  235  mm.  (9'6.5in.).    The  distance 


Fig.  47. 


elevation,  and  plan.    It  was  constructed  for  the  Wilkowitz  between  the  centres  of  the  steam  cylinders  is  3,800  mm. 

Ironworks,  and  is  a  compound-condensing  engine,  having  (149 '5  in.),  and  between  each  steam  cylinder  and  the  blowing 

steam  cylinders  1,500  and  2,000  mm.  (59"1  and  78  7  in.)  cylinder  that  it  drives,  2,900  mm.  (114  in.)   The  air  pump  is 

diameter,   with   blowing   cylinders  2,400  mm.    (94 '5  in.)  to  the  right  of  the  engine,  and  is  driven  by  an  overhung 


Fir..  48. 


diameter,  and  stroke  1,300  mm.  (51'25iu.^.  The  speed  is 
45  to  65  revolutions,  the  boiler  pressure  132  lbs.,  and  that 
of  compression  I'l  atmospheres  by  gauge.  The  discharge 
per  minute  is  1,000  to  1,444  cm.  (35,200  to  50,900  cubic 
feet)  per  minute,  and  the  number  of  discharge  valves  in  each 


crank  and  oscillating  lever  at  the  end  of  the  crank  shaft. 
One  of  theMLscharge  valves  is  shown  in  fig.  50.  In  a  four 
hours'  test  the  mean  speed  was  44J  revolutions  very  nearly, 
the  steam  horse  .'power  1576 "85,  and  that  of  the  blowing 
cylinders  1517'31,  giving  a  mechanical  efficiency  of  96"22 


480 


THE    PRACTICAL    ENGINEER.  [October  28.  1904 


jier  cent.  The  steam  used  per  horse  power  hour  was  15"llb. 
U iifortuiiatelj  the  pressure  of  the  air  is  not  given,  and  we 
cannot,  therefore,  find  the  total  efficiency  of  tiie  engine. 

(To  he  continued.) 


NORTH-EAST  COAST  INSTITUTION  OF 
SHIPBUILDERS  AND  ENGINEERS. 

The  twenty-first  ainiiial  meeting;  of  flic  Nortli-East  Coast 
Institution  of  Engineers  and  Shipbuilders  was  held  on  October 
21st,  at  Newcastle.    Mr.  Jno.  Tweedy  presided. 

Pkesident's  Address. 

The  President  (Lord  Armstrong),  in  the  course  of  his  address, 
thcuked  them    most  sincerely    for    the   signal    and  highly- 


professorial  chair  of  ongine-ering  at  the  Durham  College  of 
Science.    It  had  besides  many  representatives  on  special  com- 
mittees to  consider  problems  connected  with  the  construction 
of  ships,  engines,   and   machinery,  and  a  better  system  of 
j    technical  education  for  those  engaged  in  these  pui-suits.  Over 
and  above  that,  it  had  the  power  of  electing  local  representa- 
tives on  Lloyd's  Technical  Sub-Committee,  while  it  deserved 
[    to  be  placed  on  record  that  the  new  departure  inaugurated  by 
i    Lord  Selborne  in  the  education  and  training  of  naval  officers 
j    was  in  a  measure  due  to  the  action  of  that  institution.  He 
:    proposed  to  dwell  on  a  few  of  those  phases  of  invention  which 
had  either  had  their  origin  on  Tynesid©  or  which  had  had  an 
important  bearing  on  the  commercial  life  of  the  district.  The 
names  of  Stejjhcnson,  of  Swan,  of  Parsons,  and  of  the  late  Lord 
Armstrong  were  familiar  in  all  corners  of  the  globe,  and  it 
was  no  small  thing  for  one  relatively  minute  area  to  have 
been  responsible  for  the  st^am  locomotive,  the  incandescent 
lamp,   the  steam  turbine,  aud  the  development  of  hydraulic 
1    ii.achinery.    He  dwelt  on  railway  developments  in  this  country 


appreciated  honour  that  they  luul  conferred  upon  him  by 
electing  him  to  the  presidential  chair  on  the  important  occasion 
of  the  institution  attaining  its  majority.  The  natiire  of  the 
anniversary  made  it  a  fitting  occasion  on  which  to  place  on 
record  a  short  history  of  the  rise  and  progress  of  the  institution. 


and  abroad,  and  went  on  to  say  that  it  was  less  than  30  years 
since  the  first  incandescent  lamp  was  exhibited  in  Newcastle. 
NoM'  many  millions  of  them  were  in  use.  It  was  much  less 
than  ten  years  since  the  steam  turbine  was  first  applied  to 
marine  propulsion,  and  now  they  liad  boon  adopted  for  the 


Fio.  50.-AIR  COMPRESSORS  AND  BLOWING  ENGINES. 


Hi?  showed  how  it  had  risen  from  a  meeting  of  nine  draughts- 
men in  1884,  until  at  the  present  tijne  its  membership  was 
1,1.31.  The  institution  had  been  instrumental  in  establishing 
the  official  measured  mile  on  Hartley  Links  for  ship  speed 
trials.    It   alsj  assisted  greatly  in  the   establishment  of  the 


largest  and  fastest  ship  under  construction — the  new  liner  for 
the  Cunard  Company.  The  propelling  machinery  of  the  ship 
v.'ould,  he  was  told,  develop  (some  60.000  horse  power,  as  coni- 
))ared  with  the  3,000  horse  power  of  Brunei's  Great  Eastern. 
During  the  life  of  that  institution,  however,  the  most  striking 
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of  all  advances  must  be  placed  to  tlie  credit  of  electrical  science. 
From  figures  obtained  from  the  local  electricity  company,  he 
found  that  the  iws  of  electricity  for  power  on  Tyneside  had 
increased  some  2,000  per  cent  in  the  last  five  years;  that  works 
eu, ploying  nearly  40,000  men  were  now  operated  electrically  ; 
and  that  altogether   close  on  50,000  horse  power   of  steam 
machinery  had  been  displaced.    More  electricity  was  sold  for 
pcwer  purposes  per  head  of  population  on  the  north  bank  of 
the  Tyne  than  in  any  other  town  or  district  of  the  world.  It 
was,  therefore,  a,  matter  for  special  congratulation  that  in 
extolling  the  achievements  of  this  district  in  the  past  they  had 
not  to  deplore  present  deterioration  or  the  prospects  of  future 
decay.      Two  of  the  great  inventors  were  still  with  them. 
One,  Mr.  J.  C.  Swan,  was  a  hale  octogenarian,  while  the  other, 
Mr.  Parsons,  was  at  the  height  of  his  activity.    Indeed,  so  far 
as  regarded  marine   engineering    and    shipbuilding,    it  was 
probable  that  at  the  present  moment  the  relative  position  of 
the  North-East  Coast  was  higher  as  compared  with  the  other 
industrial  districts  than  it  had  ever  been  in  the.  past.  In 
iw^nt  years  there  had  been  turned  out  of  the  Tyne  the  fastest 
torpedo  craft,  the  most  powerful  locomotive,  and  there  was 
now  in  hand  the  largest  Atlantic  liner  and  the  most  modern 
bi'ltleship.    Tyneside  possessed  the  first  main-line  railway  that 
had  been  electrifie:!,  and  it  was  clear  that  for  the  present  at 
any  rate  they  need  not  fear  comparison  with  any  other  district. 
It  was  evident  that  the  industrial  activity  of  the  rivers  Tyne, 
Wear,  and  Tees  was  primarily  traceable  to  the  possession  of 
a  cheap  source  of  energy  in  the  ample  stipply  of  coal  available. 
That,  in  conjunction  with  the  mental  and  physical  energy  of 
the  East  Coast  jDopulation,  had  produced  the  results  to  which 
he  had  referred.    Whatever  might  be  the  opinion  held  as  to 
the  justice  or  otherwise  of  the  coal  tax,  there  could  be  no  two 
questions  of  the  importance  of  conserving  our  coal  supply  by 
utilising  it  in  the  most  economical  and  efficient  manner  possible. 
It  was  to  electricity  they  must  look  for  increasing  the  ratio 
which  the  available  power  bore  to  the  total  power  contained 
in  the  coal,  but  as  electric  generators  were  for  the  most  part 
driven  by  steam  engines,  it  was  clear  that  the  ejiergy  rendered 
available  by  means  of  electricity  could  not  exceed  that  obtain- 
able direct  from  the  best  steam  engine.    When  it  was  borne  in 
mind  that  the  most  econoTnical  steam  engine  at  present  available 
only  converted  into  useful  work  about  12  per  cent  of  the  total 
energy  contained  in  the  coal,  it  would  be  apparent  that  there 
was  ample  room  for  improvement  in  the  future ;  but  the  vast 
niajoritv  of  the  coal  used  for  power  purposes  in  this  district 
had  in  the  past  be^en  consumed  in  drivingr  engines  of  a  relatively 
small  power  and   of   an  exceedingly   low  efficiency,  so  that 
pi'cbably  only  3  per  cent  of  the  power  possessed  by  the  coal 
was  recovered  as  useful  work.      The  maximum   of  efficiency 
now  attainable  was,  therefore,  four  times  as  good  as  the  3  per 
cent  average,  so  that  allowing  for  losses  in  transmission  and 
dislribution,  the  substitution  of  electricity  generated  in  central 
power  stations  from  lar?e  and  economical  steam  engines  for 
the  small  individual  engines  installed   in  the  various  works 
had  probably  reduced  the  total  consumption  of  coal  per  avail- 
able hoi-se  power  by  .50  |>er  cent.    One  other  point  to  which  h'^ 
woiild  refer,  and  which  was  really  merely  another  argument 
f  )r  economy  in  production,  was  the  need  for  directing  mental 
enersry  aloig  proper  lines.    This  could,  he  was  convinced,  only 
be  rendered  possible  by  efficient  means  of  technical  education. 
It  would  not  only  be  a  mistake  if  we  were  to  specialise  too 
much  in  our  schools,  but  school  education  should  be  directed 
towards  makine  every  man  accordinp'  to  his  capacity  as  useful 
a»  possible  to  the  State:   and.  furtlic.  the  foundation  of  all 
education  must  be  a  thoriuq'hly  sound,  elementary  system  in 
which  solid  acriuirements  took  the  place  of  showier  accomplish- 
ments, and  training  of  the  moral  and  reasoninn-  faculties  was 
substituted  for  the  regime  of  crammin?  the  mind  with  useless 
facts.    While  for  the  maiority  social  and  industrial  conditions 
imposed  a  definite  limit  unon  the  duration  of  school  life,  they 
could  not  as  a  nation  afford  to  ignore  the  urgency  of  providing 
that  a  majority  of  our  citizens  should  have,  accordinq'  to  their 
circumst  mces  and  sun.prior  mental  capabilities,  esijecial  educa- 
tional opportunities.    He  trusted  the  public  niio-ht  rec  ig-nise  the 
necessity  of  increasine  the  opportunity  for  secnndnrv  or  hiq-her 
education  by  the  forminq-  of  special  educational  centres  throusrhout 
the  country,  even  if  it  entailed  a  certain   amount  of  public 
expenditure.    A  stnd'^nt  on  leaving  the  secondary  school  at, 
say  the  affe  of  16  or  17.  would  be  in  a  pood  position  to  specialise, 
and  to  become,  bv  means  of  practical  training  in  the  work- 
shop, supplemented  by  eveninq-  classes  benrinq-  on  the  theory 
of  his  narticular  industry,  held  at  the  local  educational  centre 
that  valuable  national  asset — a  scientifically  trained,  practical 
nan. 

Mr.  Boyd,  the  first  president  of  the  institution,  proposed  a 
vote  of  thanks  to  Lord  Armstrong  for  his  address,  which 
showed  threat  grasp  of  view. 

Mr.  Withy  seconded  the  vote  of  thanks,  which  was  carried 
amidst  applause. 

A  hearty  vote  of  thanks  was  accorded  to  the  retiring  presi- 
dent, Mr.  Tweedy. 


A  SCIENTIFIC  INVESTIGATION   INTO  THE 
POSSIBILITIES  OF  GAS  TURBINES* 

This  paper  is  written  with  the  object  of  expiessing  and 
comparing  as  concisely  <'S  possible  the  advantages  and  possi- 
bilities of  gas  turbines  worked  on  different  cycles,  and  the 
difficulties  to  bs  overcome  to  make  these  turbines  a  success. 
A  further  and  more  important  object  is  to  draw  opinions  from 
other  engiir-'crs  who  have  studied  the  quastion,  and  especially 
from  those  who  have  conducted  experiments.  If  these  objects 
are  attained,  even  in  an  imperfect  manner,  the  autlu)r  believes 
that  a  foundation  of  knowledge  will  be  obtained  and  placed  on 
record,  which  will  be  of  considerable  use  to  engineers  who  may 
bo  endeavouring  or  about  to  endeavour  to  produce  practical 
nMcliines. 

(larnot's  formula  for  the  efficiency  of  an  ideal  lieat  engine 

is  well  known,  but  its  real  meaning  is  sometimes  forgotten; 
and  it  may  not  be  out  of  place  here  to  put  in  a  reminder  that, 
id  Carmt's  cycle,  all  the  heat  is  put  in  at  temperature  T,, 
and  all  the  heat  witlidrawn  at  temperature  T.,.  An  increase 
in  the  range  of  temperature  does  not  necessarily  cause  a 
thermodynamic  gain,  and  it  is  possible  largely  to  increase  the 
range  of  temperature  (as,  for  example,  bj  superheating  steam 
before  use  in  a  steam  engine)  without  thermodynaniically 
increasing  the  efficiency  by  more  than  a  small  percentage. 

If  we  have  a  gas  engine  (reciprocating  or  turbine)  working 
o;i  Carnot's  cycle  between  the  limits  of  temperature  1,600  deg. 
Cen.  (2,912  deg.  Fah.)  and  17  deg.  Cen.,  its  greatest  pos.sible 
efficiency  will  be 

(ICOO  +  273)  -  (17  +  273)  ^ 
1600  -f-  273 

If  the  gas  engine  is  an  explosion  motor  with  compression 
to  60  1b.  per  square  inch  above  atmosphere,  combustion  at 
cci.stant  volume,  and  expansion  to  atmospheric  pressure,  the 
greatest  possible  efficiency  between  the  same  limits  of  tempera- 
ture is  only  G-,50;  and,  if  the  engine  work  on  the  ordinary  Otto 
cycle  with  tlie  same  comprassion  and  between  the  same  limits 
of  temperature,  the  greatest  possible  efficiency  is  only  0'37. 

We  must  therefore  strive  not  so  much  to  get  the  maximum 
and  minimum  temperatures  respectively  as  iiigh  and  as  low 
as  possible,  but  to  get  the  mean  temperature  at  which  heat 
is  given  to  the  gas,  and  the  mean  temperature  at  which 
heat  is  withdrawn  from  it  respectively  as  high  and  as  low  as 
possible.  Of  these  two  temperatures  the  lower  one  is  usually 
by  far  the  more  important.  An  ideal  gas  engine  working  on 
Carnot's  cycle  between  the  limits  of  temperature  2,000  deg. 
Con.  (3,632  deg.  F,ah.)  absolute  and  300  deg.  Cen.  (572  deg. 
Fah.)  absolute,  will  lose  as  much  by  an  increase  of  100  deg. 
Cen.  to  the  lower  temperature  as  it  will  by  a  decrease  of 
500  deg.  Cen.  from  the  higher  temperature. 

Coming  now  to  discuss  more  particularly  gas  turbines,  there 
are  four  cycles  on  which  it  seems  to  the  author  that  these 
could  be  worked  with  the  possibility  of  good  results.  Two  of 
these  are  what  Mr.  Dugald  Clerk  designates  type  2  and  type 
3.t  The  author  will  call  them  respectively  cycle  I.  and 
cycle  II. 

The  author  lias  not  considered  it  worth  while  to  discuss  the 
Carnot  cycle  at  length,  but  a  few  remarks  are  made  about  it 
later  on. 

A  pressure-volume  diagram  of  an  engine  working  on  cycle  I. 
is  shown  in  fig.  1,  and  an  entropy-temperature  diagram  in 
fig.  2. 

The  working  fluid  is  compressed  adiabatically  from  A  to  B. 
Heat  is  then  supplied  by  combustion  at  constani  pressure  from 
B  to  C.  The  gas  then  expands  adiabatically  from  C  to  D. 
The  fluid  is  then  cooled  at  constant  pressure  from  D  to  .\. 
Reciprocating  gas  engines  have  been  worked  on  this  cycle  by 
Braytoii  and  others,  but  have  never  come  into  common  use. 
(The  Diesel  engine  may  be  consielered  to  belong  to  this  class, 
although  no  decided  constant  pressure  line  is  discernible  on 
iiidicator  diagrams  taken  from  the  engine.)  One  great 
difficulty  that  has  been  experienced  in  working  reciprocating 
engines  on  this  cycle  is  that  of  getting  complete  combustion 
during  the  period  B  C  without  the  charge  occasionally  firing 
b;  ck.  If  the  air  and  fuel  are  brought  into  contact  only  on 
entering  the  cylinder,  it  is  difficult  to  get  good  combustion 
during  the  period  B  C.  If,  on  the  other  hand,  the  air  and 
fuel  are  previously  mixed  together,  it  is  difficult  to  prevent 
occasional  firing  back.  Of  course  the  chamber  in  wluch  the 
ah-  and  fuel  are  mixed  may  be  made  strong  enough  to  stand 
explosions ;  but  any  back  firing  upsets  the  regular  working  of 
the  engine  and  is  otherwise  objectionable. 

It  has  been  proposed  for  gas  turbines  to  cause  air  and  fuel 
to  unite  in  a  nozzle  which  thereafter  diverges,  with  the  idea 

•  Paper  read  hy  Mr.  R.  M.  Neilson  before  the  Institution  of  Mechanical  Engi- 
neers, October^afst,  1904. 
t  "  The  Gas  and  Oil  Kngine,"  by  Dugald  Clerk  (Longniansand  Co.),  Chapter  III- 
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that  the  air  and  fuel  will  combine  on  meeting-  each  other,  and 
the  hot  products  of  combustion  then  acquire  a  hig-li  velocity 
in  the  divergent  nozzle  with  which  velocity  they  will  enter  the 
turbine  buckets.  The  results  of  a  trial  of  such  a  scheme  would 
be  interesting.  The  author  doubts  if  tlic  combustion  would 
be  quick  enough  to  give  a  good  efficiency.  If,  however,  a 
combustion  chamber  of  ample  size  were  provided  in  which  the 
burning  gases  could  rest  a  short  interval  before  passing  to 
tha  turbine,  better  results  could,  in  the  author's  opinion,  be 
erpected.  The  air  and  fuel  would  be  separately  pumped  into 
the  chamber  from  which  the  products  of  combustion  would 
flow  continuously  and  uniformly  by  one  or  more  passages  into 
the  turbine. 

At  any  rate,  the  difficulties  should  not  be  as  great  with 
tvrbines  working  on  this  cycle  as  with  reciprocating  engines, 
as  the  latter  have  to  receive  the  hot  gases  intermittently  while 
the  turbine  receives  a  continuous  flow.  Tiiie  is  an  important 
point  as  regards  controlling  the  flame.    With  an  engine  of  the 


O  b      ,  A 

Fig.  1. — Pix'ssure-volumo  diagram. 

Brayton  tyije  the  fuel  has  to  be  ignited  in  the  cylinder  for 
every  working  stroke,  and  the  supply  of  gas  to  the  flame  has 
to  be  cut  off  for  every  working  stroke.  With  a  turbine  the 
fuel  and  air  could  be  supplied  at  a  constant  velocity  to  the 
flame,  and  a  steady  flame  maintained  without  interruptions. 
This  is  important,  because,  if  a  mixture  of  air  and  fuel  be 
always  supplied  to  the  fiame  with  a  velocity  greater  than  the 
velocity  of  projjagation  of  the  flame,  there  can  of  course  be  no 
firing  back,  and  this  result  can  be  obtained  without  the  use 
of  a  wire  gauze  screen.  The  maintaining  of  this  velocity  of 
si'pply  to  the  flame  above  the  recjuired  minimum  when  starting 
and  stopping  the  motor,  and  when  running  at  low  powei-s,  is, 
of  course,  a  problem  to  be  considered,  and  some  consideration 
is  given  to  it  later  on.  The  stiiength  of  the  mixture  of  air 
and  fuel  should  be  kept  constant.  The  power  of  the  turbine 
can  be  varied  by  other  means,  which  will  be  again  referred  to. 
It  must  be  noted  that  if  the  air  and  fuel  are  compressed 
adiabatically  to  a  sufficient  extent,  which  depends  on  the 
nature  of  the  fu'-'l,  combustion  will  occur  immediately  the  two 
are  brought  into  contact  with  each  other.  It  is  therefore 
necessary  in  such  cases  to  keep  the  air  and  fuel  apart  until  the 
irstant  when  combustion  is  desired.  It  must  also  be  noted 
that  with  a  turbine  there  will  bo  no  hot  waste  gases  mixed  with 
the  fresh  air  and  gas  to  be  compressed. 


Fig.  2. — Entropy-temperature  diagram. 

This  cycle  allows  of  a  fairly  high  ideal  efiiciency  being 
obtained  with  a  moderate  maximum  temperature.  Now  a 
moderate  maximum  temperature  is  of  the  utmost  importance 
in  the  case  of  a  turbine  of  the  Parsons  type.  A  Parsons 
turbine  with  steel  blades  could  probably  be  designed  without 
any  great  difficulty  to  stand  a  temperature  of  about  700  deg. 
Cen.  (1,292  deg.  Fah.)  without  any  water  jacketing  or  cooling 
devices  of  any  sort  (except  for  the  bearings).  With  tempera- 
tures above  this,  the  blades  would  need  to  be  cooled.  This 
world  necessitate  a  radical  alteration  in  design.  The  question 
of  designing  a  turbine  to  stand  high  temperatures  will  be 
corsidered  later  on.  It  is  only  desired  here  to  point  out  that 
great  difficulties  with  a  certain  class  of  turbine  are  avoided  by 
kef  ping  the  maximum  temperature  moderate.  The  cycle  we 
are  considering  may  therefore  have  great  advantages  for 
turbines. 

It  had  better  be  stated  here  that  the  author  has  made 
several  assumptions  with  regard  to  the  working  fluid  or  fluids. 
These  assumptions  are  as  follows: — ' 


1.  That  the  specific  heats  of  gases  dealt  with  are  constant 
at  all  temperatures  and  pressures,  and  are  as  follows:  — 

Specific  heat  at  constant  pressure  or  Kj}  =  0"238. 
Specific  heat  at  constant  volume  or  Kf  =  0'17. 

2.  That  weight  per  cubic  foot  of  gases  dealt  with  = 
0'0777  lb.  at  a  pressure  of  15  1b.  per  sqiiare  inch  abs.,  and  a 
temperature  of  17  deg.  Cen. 

P  V 

3.  That        =  ^  constant  fur  all  pressures  and  temperatures. 

4.  That  :P  F  =  a  constant  for  isothermal  expansion  and 
con  pression  at  all  temperatures  and  pressures. 

5.  That  combustion  produces  no  change  of  volume  except 
that  due  to  change  of  temperature. 

Some  of  these  assumptions  will  probably  be  appreciably 
inaccurate  in  certain  cases. 

Pressures  have  been  reckoned  in  pounds  per  square  inch,  and 
ten.peratiires  have  generally  been  reckoned  on  the  Centigrade 
scale,  although  for  convenience  the  corresponding  readings  on 
the  Fahrenheit  scale  have  also  in  some  cases  been  given.  The 
numbers  &n  the  diagrams  representing  pressure  and  temperature 
are  all  representative  of  absolute  pressures  in  pounds  per 
square  incli,  and  temperatures  on  the  absolute  Centigrade  scale. 

Eeferring  to  fig.  2,  the  heat  absorbed  by  the  fluid  is  repre- 
sei'ted  in  this  figure  by  the  area  a  H  C  d,  and  the  heat  abstracted 
or  discarded  by  the  area  «  A  D  d.  The  heat  converted  into 
work  is  represented  by  the  area  A  B  C  D,  and,  consequently, 
if  E  represents  the  ideal  efficiency  of  an  engine  working  on 
this  cycle, 

area  A  B  C  D 


E 


E  = 


(D 


area  a  B  C 

and  therefore 

AB^J3^ 
ah  dC 

Let  t  represent  the  temperature  before  compression. 

Let  tc  represent  the  temperature  at  the  end  of  compression. 

Let  T  represent  the  temperature  at  the  end  of  combustion. 

Let  T]  represent  the  temperature  at  the  end  of  adiabatic  expansion. 

Then  from  equation  (1)  and  referring  to  Fig.  2 
tc  -  t  _T  -  Ti 


E  = 


tc 


T 


This  can  be  proved  quite  well  without  an  entropy-temperature 
diagram.*    The  diagram,  however,  shows  the  efficiency  better. 

It  is  important  to  consider  the  amount  of  negative  work  done 
and  the  ratio  of  tliis  to  the  total  or  gross  work.  The  negative 
work  is  the  work  of  compressing  the  gas  and  delivering  it  in 
its  compressed  state.  It  is  true  that  with  some  engines  there 
is  no  work  of  delivery.  In  a  reciprocating  gas  engine,  in 
which  the  gas  is  compressed  in  the  motor  cylinder,  the  only 
negative  work  (ideally)  is  that  of  compressing  the  charge; 
and  even  when  a  separate  cylinder  is  used  for  the  compression 
the  work  of  delivering  might  be  avoided.  With  a  turbine, 
however,  the  fluid  cannot  bo  compressed  in  the  motor;  and, 
whatever  arrangement  is  adopted,  the  compressed  fluid  will 
have  to  be  delivered  after  compression.  The  author  has  therefore 
considered  it  better  in  all  cases  to  include  in  the  negative  work 
ithi  amount  required  to  deliver  the  compressed  gas.  The 
motor  proper,  of  course,  gets  the  benefit  of  this  work. 

In  fig.  1  the  work  to  compress  the  gas  is  represented  by 
the  area  A6B,  and  the  work  to  deliver  it  in  a  com- 
pressed state  by  the  area  i/  Y  Bb.  The  total  negative  work 
is  therefore  represented  by  the  area  i/YBA.  The  gross  work 
of  the  motor  is  represented  by  the  area  y  Y  C  D,  of  which  the  part 
i/YHh  represents  the  work  done  before  expansion,  and  the 
part  b  B  C  D  the  work  done  during  expr.nsion.  By  deducting 
the  negative  work  from  the  gross  work  the  net  work  is  obtained; 
this  is  represented  by  the  area  A  B  C  D.  This  net  work  is 
the  same  as  that  represented  on  the  entropy-temperature 
diagram,  fig.  2,  by  the  area  A  B  C  D  on  that  diagram. 

(To  he  continued.) 


The  total  output  of  crude  petroleum  in  the  United  States, 
since  it  was  first  discovered  in  quantity,  in  1859,  by  Colonel 
Drake,  on  the  waters  of  Oil  Creek,  near  Titusville,  Pa.,  to  the 
end  of  1902,  amounted  to  1,165,290,248  barrels.  Allowing  5-6 
cubic  feet  to  each  barrel,  this  quantity  of  oil  would  fill  a 
tank  whose  base  is  one  mile  square  to  a  height  of  234  ft.  It 
would  likewise  fill  38,843  tanks  containing  30,000  barrels  each. 
Allowing  90ft.  for  the  diameter  of  tanks  of  this  size,  if  they 
were  placed  so  that  their  sides  would  touch,  they  would  reach 
662  miles;  and  if  the  barrels  (estimated  at  30  in.  high)  required 
to  hold  this  oil  were  laid  so  that  their  heads  would  touch,  they 
fvould  encircle  the  earth  2-28  times.  Considered  as  fuel,  this 
oil  is  equivalent  to  about  330,000,000  tons  of  average  coal.— 
Report  of  the  U.S.  Naval  Liquid  Fuel  Board.  ^ 

*  See,  for  example,  "  The  Gas  apd  Oil  Engine,"  by  Dugald  Clerk,  pages  46-48. 


October  28,  1904]  THE    PRACTICAL  ENGINEER. 


483 


MODERN   COKE   OVENS.— II.* 

The  Semet-Solvat  Coke  Oven. 

These  ovens  are  the  invention  of  the  Belgian  engineer, 
Semet,  who  was  one  of  the  first  to  take  up  the  improve- 
ment of  coke  ovens  by  heating  cokhig  chambers  from 
outside,  chiefly  to  enable  a  profitable  coking  of  Belgian 


Ooss  SecfmX.Y 


Fio.  3. 


coal,  which  on  account  of  its  quality  requires  a  higher 
temperature  than  can  be  obtained  in  the  bee-hive  ovens. 
Mr.  Semet  took  out  many  patents  referring  to  this  matter. 

The  oven  is  built  with  horizontal  flues,  and  there  is  no 
pre-heating  of  combustion  air  l)y  means  of  a  regenerator. 


forming  a  recuperator,  and  supplying  heat  for  raising  the 
temperature  of  the  combustion  air. 

The  three  horizontal  flues  of  this  oven  are  not  l)uili  into 
the  coke-chamber  walls,  of  which  they  are  independent, 
but  form  a  lining  of  these  walls  in  the  coking  chamljers, 
which  are  designed  of  a  suitable  width  to  enal)lc  the  flues 
to  be  put  along  the  walls.  It  is  claimed  that  tliis  plan 
makes  it  possible  to  r6i)lace  the  flues  of  specially-moulded 
firebricks  without  interrupting  the  work  of  the  other  ovens. 
The  length  of  the  oven  is  30  ft.  to  35  ft.,  the  heiglit 
5  ft.  8  in.  to  6  ft.,  whereas  the  width  of  the  coking  chamber 
varies,  according  to  the  quality  of  the  coal,  from  13  in.  to 
20  in.  It  is  claimed  for  this  oven  that  the  construction 
and  use  of  the  moulded  bricks  for  the  partition  walls 
prevents  all  loss  of  heat  or  ingress  of  cold  outside  air, 
which  would  entail  a  loss  of  output. 

On  the  coking  material  having  been  filled  in  through 
three  openings  in  the  top,  the  gas  emitted  passes  off 
through  a  fourth  opening  to  the  by-products  recovery 
plant.  The  g-as  is  then  deprived  of  its  volatile  constituents 
and  returns  to  the  oven,  passing  into  the  heating  flues. 
The  surplus  of  gas  not  consumed  for  heating  the  coking 
ohamber  is  then  available  for  firing  under  a  steam  boiler, 
or  for  some  other  purpose  as  required.  The  distribution 
of  the  gas  in  the  flues  is  effected  in  such  a  manner  that 
the  gas  passes  and  heats  the  three  side  flues  and  the 
floor  flues.  The  products  of  the  combustion  then  pass  off 
into  the  chimney.  The  time  of  coking  averages  20  to  30 
hours,  varying  according  to  quality  of  coal  and  the 
moisture  it  contains. 

The  finished  coke  is  pushed  out  of  the  oven  by  a  ram 
into  the  open  space  before  the  oven,  mostly  covered  by 
iron  plates  or  bricked.  The  coke  is  then  spread  out  and 
quenched.  Figs.  1,  2,  and  3  show  the  general  arrangement 
of  the  type  of  oven  above  described. 

Retaining  its  distinctive  features,  the  oven  has  been 
built  latterly  with  an  arrangement  of  burners,  by  means 
of  which  the  gas  is  introduced  into  the  horizontal  flues. 
Figs.  4  and  5  show  an  oven  of  this  construction.  The 
gas  enters  at  A  A,  and  it  is  also  admitted  at  B  B  if  it  is 
required  to  increase  the  heating  power  of  the  flues.  The 
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Fig.  5. 


The  partition  walls,  which  are  as  thin  as  possible  in  the 
vertical  flue  ovens,  are  very  thick  in  tliis  oven,  as  also 
the  brickwork  over  the  arched  chambers.  It  is  claimed 
that  this  mass  of  brickwork  serves  as  a  heat  storer,  thus 

*  Abstracted  from  Mr.  P.  J.  Mallmann's  paper  read  before  the  Cleveland 
Institution  of  Engineers,  Middlesbrough,  April  190'!. 


gas  passes  to  the  sole  flue,  and  then  on  to  boilers  for  raising 
steam,  and  to  the  chimney.  The  brickwork  is  well  suji- 
ported  by  ironwork,  so  that  ovens  of  this  type  are  veiy 
durable.  The  illustration  shows  an  oven  for  coking  com- 
pressed slack,  and  therefore  there  are  no  charging  holes. 
The  efficiency  of  these  ovens  is  said  to  be  very  great. 
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PUMPING   MACHINERY  FOR  THE  COOL- 
GARDIE  WATER  SUPPLY. 

As  neither  the  niachineiy  for  dealing  with  the  extraction 
of  gold  nor  the  vast  population  which  necessarily  surrounds 
mining  works  can  be  worked  or  exist  witliout  an  adequate 
suppl^y  of  water,  no  slight  difficulties  or  obstacles  will  be 
met  half-way  in  order  to  hasten  the  developments  of  a 
wa  t  er- s up  ply  scheme. 

When  the  richness  of  the  gold-bearing  districts  of 
Coolgardie  and  Kalgooi'lie  was  satisfactorily  detennixied 
by  the  Government  authorities  of  Western  Australia,  the 
question  of  water  supply  had  to  he  faced.  These  goldfields 
are  ^situated  some  36.3  miles  in  a  direct  line  from  the 
port  of  Freemantle  on  the  west  coast  of  Australia,  and  for 
all  intents  and  purposes  the  district  is  practically  waterless, 
the  average  rainfall  being  7'14  in.  and  the  evaporation 
erjuivalent  to  82  6  in.    After  a  careful  survey  taken  of  the 


iiowever,  being  of  in  plates.  The  accompanying  illus- 
trations (fig.  3)  show  the  type  of  longitudinal  and  end  joints 
invented  by  Messrs.  Mephan  and  Ferguson  and  adopted. 
The  pipe  contract  alone  amounted  to  £1,025,000. 

The  estimated  head,  including  friction,  against  which 
the  water  had  to  be  pumped  was  2,700  ft.,  and  the  speed 
was  taken  .at  2  ft.  per  second.  There  were  to  be  eight 
intermediate  pumping  stations  on  account  of  the  power 
required,  and  so  as  to  divide  the  head  into  sections,  each 
section  thus  pumping  the  water  into  a  reservoir  at  the 
next  station.  Tlie  first  four  stations  were  to  contain  three 
complete  sets  of  pumping  machinery  and  boilers,  any  one 
of  which  was  to  be  capable  of  dealing  with  2,800,000 
gallons  per  24  hours  against  a  head  of  450  ft.  Thus  there 
would  be  one  spare  set  of  purnps.  At  stations  five  to  eight 
the  head  averages  about  180  ft.  to  210  ft.,  and  these  were 
to  be  provided  with  duplicate  engine  sets  of  the  same 
capacity  as  the  others,  the  only  difference  being  that  the 


Fig.  1.— pumping  MACHINERY  FOR  COOLGARDIE  WATER  SUPPLY.     GENERAL  VIEW  OF  ONE  OF  THE  PUMPING  ENGINES. 


country  by  specialists  and  experts.  Sir  John  Forrest 
announced  that  the  Government  intended  to  carry  out  a 
scheme  for  tlie  supply  of  fresh  water  by  means  of  pumping 
from  the  coast.  Before  proceeding  to  describe  the 
machinery  employed  in  the  pumping,  it  will  be  necessary 
to  give  the  reader  the  idea  of  the  project. 

The  scheme  consisted  of  a  reservoir  to  be  built  on  the 
Helena  River  near  Mundaring,  in  the  Darling  Ranges, 
about  20  miles  from  Perth,  and  provision  was  to  be  made 
for  pumping  up  in  sections  at  the  rate  of  5,600,000  gallons 
per  24  hours,  and  the  estimated  cost  was  set  down  at 
£2,500,000.  This  main-supply  reservoir  would  give  a 
water  level  320  ft.  above  sea  level,  and  a  gigantic  dam 
would  be  constructed  of  concrete,  760  ft.  long  by  100  ft. 
high,  thus  forming  a  lake  of  4,600,000,000  gallons  of  water 
wlien  full. 

The  mains  were  decided  to  consist  of  ^  in.  steel  plates 
2  ft.  6  in.  in  diameter  and  in  28  ft.  lengths,  some  sectio^ns, 


plungers  were  to  be  of  21  in.  as  against  15  in.  plungers. 
Each  station  to  be  provided  with  concrete  tanks  to  hold 
1,000,000  gallons  of  water.  The  storage  reservoir  was 
to  have  a  capacity  of  12,000,000  gallons,  and  this  would 
supply  the  service  resen'oir  of  1,000,000  gallons  capacity 
in  connection  with  the  town  mains.  Thus  will  be  under- 
stood the  high  duty  expected  of  the  pumping  machinery. 

After  careful  incjuiry  the  contract  for  the  jjumping 
machinery  was  placed  with  Messrs.  James  Simpson  and 
Company  Limited,  Grosvenor  Road,  London,  a  special 
clause  being  inserted  in  the  contract  giving  them  per- 
mission to  have  half  of  the  manufacturing  done  by  the 
Worthington  Company.  Their  tender  was  by  no  means 
the  lowest,  but  the  proposals  made  by  this  firm  were  of 
so  complete  a  nature,  and  the  design  of  engine  offered,  viz., 
the  horizontal  high-duty  duplex  direct-acting  Worthington 
engine,  was  guaranteed  to  give  such  highly  economical 
results  in  working,  that  the  Government  decided  to  pay 
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the  higher  price  asked  for  them,  especially  as  it  was  well 
known  that  the  Worthington  Company  and  Messrs.  James 
Simpson  and  Company  Limited  had  the  greatest  experience 
in  the  world  of  waterworks  and  pipe-line  machinery.  The 
Government  could  not,  and  dare  not,  risk  a  failure,  and 
they,  therefore,  wisely  decided  to  give  the  work  to  two 
firms  who  held  such  a  magnificent  record,  both  for  the 
character  of  their  work  and  for  their  enormous  experience 
in  the  carrying  out  of  pmuping  installations  of  the  largest 
capacity  throughout  the  world. 

Great  simplification  was  introduced  by  the  steam  ends 
of  all  the  20  sets  being  identical,  whilst  the  pumps  only 
differed  in  the  size  of  the  water  plungers  as  mentioned 
previously.  The  chief  dimensions  of  the  engines  were  as 
follow :  Twenty  sets  of  triple-expansion  high-duty  Worth- 
ington pumping  engines,  each  having  two  high-pressure 
cylinders  16  in.  diameter;  two  intermediate  cylinders  23  in. 
diameter,  and  two  low-pressure  cylinders  46  in.  diameter; 


cylinders.  The  air  pumps  are  placed  immediately  below 
and  between  the  steam  and  water  ends  of  the  engine,  and 
are  driven  by  means  of  links  and  levers  from  the  orossheads. 
The  water  ends  are  of  the  Worthington  outside-packed 
plunger  type,  fitted  with  steel  air  vessel  on  the  delivery  and 
cast-iron  air  vessel  on  the  suction.  The  suction  and 
delivery  valves  of  the  water  ends  are  of  the  Worthington 
type  with  gun-metal  seats,  and  the  valves  themselves  are 
stamped  out  of  the  best  manganese  bronze.  The  condenser 
is  placed  on  the  suction,  so  that  the  whole  of  the  water  of 
the  main  passes  through  the  condenser,  and  as  the  volume 
is  largely  in  excess  of  what  is  actually  required,  the  tem- 
perature of  the  water  in  the  main  is  not  raised  to  any 
appreciable  extent. 

It  is  well  known  that  the  efficiency  of  the  Worthington 
high-duty  engine  is  attained  by  the  high-duty  attachment 
with  which  it  is  provided.  This  also  forms  an  ample  safe- 
guard in  the  event  of  the  delivery  main  bursting  at  any 


Fig.  2.-PUMPING  MACHINERY  FOR  COOLGARDIE  WATER  SUPPLY.     SECTIONAL  VIEW  THROUGH  ONE  OF  THE  PUMPING  ENGINES. 


all  having  a  common  stroke  of  36  in.  The  gain  in  economy 
of  such  a  standardisation  by  reduction  in  number  of  spare 
])arts  can  easily  be  imagined.  Fig.  1  and  fig.  2  show 
respective^  a  general  idea  of  the  size  of  the  engines 
and  a  sectional  elevation  of  a  complete  engine  and  pump, 
in  which  will  be  noticed  the  rocking  dampers.  Tli©  whole 
of  tlie  cylinders  are  steam  jacketed  with  live  steam  at 
175  lb.  per  square  inch,  including  the  cylinder  covers.  The 
estimated  I.H.P.  for  each  duplex  engine  may  be  taken  at 
300  H.P. 

The  general  arrangement  of  the  rods  is  in  accordance 
with  the  Worthington  patents,  the  rods  themselves  being 
of  the  Vickers-Maxim  oil-toughened  steel  turned  and  then 
ground  to  size.  The  steam  valves  are  rotative,  of  the 
Corliss  type,  and  are  driven  by  the  Worthington  patent 
high-duty  valve  g^ear.  Intermediate  reheaters  with  steam 
at  boiler  pressure  are  used  between  the  high-pressure 
cylinders  and  intermediate-pressure  cylinders,  and  the 
intermediate-pressure    cylinders    and    the  low-pressure 


time.  These  engines  have  also  been  fitted  with  an 
automatic  vacuum  breaking  apparatus,  so  arranged  that 
when  the  pressure  in  the  main  falls  below  or  rises  above 
a  pre-arranged  limit,  it  immediately  comes  into  action  and 
opens  a  valve  on  the  exhaust  pipe  to  the  atmosphere,  and 
the  engine  stops  immediately.  The  main  pumps  of  each 
engine  consist  of  two  sets  of  double-acting  ])lungers, 
working  on  the  well-known  "  Worthington  cycle,"  which 
means  one  set  of  pumps  is  always  delivering  into  the  main, 
with  the  result  that  the  delivery  is  most  uniform,  and 
shocks  are  entirely  avoided,  which  nnrkes  this  class  of 
engine  the  most  suitable  for  pumping  through  long  lengths 
of  main. 

The  exhaust  steam,  on  leaving  the  low-pressure  cylinder, 
passes  through  an  oil  separator  and  hence  to  an  auxiliary 
feed-water  heater  of  the  tubular  type,  then  through  the 
condenser  and  air  pumps  to  the  feed-water  ^nk.  An 
ingenious  arrangement  for  using  the  jacket  steam  has  been 
carried  out.    As  the  steam  passes  from  the  jackets  it  is 
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taken  and  used  to  drive  the  feed  pumps,  which  are  of  the 
usual  Worthington  boiler-pressure  type.  These  feed  puinps 
exhaust  into  the  feed-water  heater.  By  these  means  the 
feed  water  is  sent  forward  to  the  Green's  ecouomiser  at  a 
very  high  temperature. 

Perhaps  the  most  important  portion  of  the  machinery 
which  conduces  to  the  high  working  economy  obtained  is 
the  well-known  Worthington  high-duty  attachment,  by 
means  of  which  the  excess  of  power  exerted  by  the  steam 
in  the  cylinders  at  the  beginning  of  the  stroke  is  stored 
up  and  transmitted  to  the  end  of  the  stroke,  when  the 
steam  pressure,  owing  to  expansion,  is  smallest.  Owing  to 
the  high  temperature  of  the  steam  used,  viz.,  500  deg.  Fah. 
approximate,  the  whole  of  the  piston  rods  and  valve  spindles 
have  been  fitted  with  metallic  packing.  The  cylinders, 
steam  piping,  and  all  parts  liable  to  radiate  heat,  are  well 
covered  with  "  magnesia  "  insulathig  material. 

The  whole  of  the  boilers  required  for  the  generation  of 
steam  at  the  eight  pumping  stations  were  supplied  by 
Messrs.  Babcock  and  Wilcox,  and  consisted  of  the  single- 
drum  type,  equipped  with  superheivters. 

Tlie  contract  between  Messrs.  Simpson  and  Company  and 
the  West  Australian  G-overnment  provided  that  each  of  the 
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Fig.  3. — Detail  of  the  Mephan-Ferguson  Patent  Rivetless  or  Locking  Bar 
Steel  Bar. 


pumping  engines  should  be  capable  of  attaining  throughout 
a  12  hours'  trial  a  duty  of  135,000,000  foot  pounds  of 
effective  work  per  1,000,000  B.T.U.  supplied  to  the  engine, 
which  would  not  be  i^eturned  to  the  boiler  in  the  ordinary 
course  of  working,  and  also  that,  for  the  purpose  of  testing 
the  combined  working  duty  of  the  pumping  engines  and 
boilers,  two  groups  of  machinery  at  one  of  the  first  four 
stations  and  one  group  of  machinery  at  one  of  the  second 
four  stations  should  be  capable  of  pumping  through  the 
main  to  the  next  reservoir  not  less  than  2,800,000  gallons 
of  water  during  a  twelve-ihour  trial ;  and  that  the  combined 
duty  of  the  group  should  throughout  such  trial  amount  to 
at  least  135,000,000  foot  pounds  of  effective  work  for  every 
1601b.  of  coal  consumed,  such  coal  having  a  calorific  value 
of  10,000  B.T.U.  per  pound. 

The  results  were  very  gratifying,  as  the  1,000,000'  B.T.U. 
gave  a  duty  of  nearly  143,000,000  foot  pounds,  whilst  the 
work  obtained  from  each  1601b.  of  coal  consumed  reached 
144,427,000  foot  pounds  in  one  test  and  148,141,000  in 
another  test.  The  amount  of  water  pumped  by  the  two 
groups  of  engines  was  2,998,081  gallons,  being  an  excess 
of  198,081  gallons.  These  records  show  at  once  the  high 
standard  of  excellence  attained  by  Messrs.  James  Simpson 
and  Company  Limited  with  their  machinery,  and  the  West 
Australian  Goverrmient  are  to  be  congratulated  on  their 
wisdom  in  selecting  the  Worthington  design  of  pumping 
machinery.  

It  is  stated  that  1,827  tons  of  coal,  costing  ,£1,141,  were  used 
in  1893  in  pumpitisr  487,000,000  gallone  of  water  in  Perth, 
while  at  the  present  time  700,000,000  gallons  are  being  pumped 
with  a  consumption  of  1,075  tons,  at  a  coat  of  £Q4:5, 


THE  THERMO  CIRCULATOR  FOR  STEAM 
BOILERS. 

Many  devices  have  been  patented  in  recent  years  to 
obviate  the  injury  done  to  boilers,  especially  marine 
boilers,  by  the  severe  straining  wliicli  can  be  caused  by 
raising  steam  too  rapidly,  pumping  in  relatively  cold  feed 
water,  or  by  other  means  creating  a  considerable  dift'erence 
in  temperature  between  the  top  and  bottom  of  the  boiler. 
The  arrangement  which  we  now  describe  and  illustrate  has 
been  designed  to  overcome  this  trouble,  and  has  met  with 
success. 

A  heating  coil  of  suitable  area  and  of  convenient  width 
to  pass  tlirougli  the  bottom  manhole  is  placed  inside  the 
boiler  at  the  lowest  point  beneath  the  furnaces ;  the  inlet 
of  the  coil  is  coupled  to  an  open-ended  pipe  which  rises 
to  the  highest  point  in  the  steam  space,  while  the  outlet 
of  the  coil  is  coupled  to  a  pipe  leading  to  a  valve  box 
jointed  to  the  iboiler  shell.  A  copper  pipe  external  to  the 
boiler  connects  this  valve  box  to  a  suitable  steam  trap 
which  discharges  either  to  a  tank  supplying  the  auxiliary 
feed  pumps  or  direct  to  the  hot  well  of  the  main  engines. 
The  action  is  as  follows :  Whenever  steam  forms  in  the 
boiler  it  passes  down  the  vertical  open-ended  pipe  to  the 
coil  in  the  boiler  bottom,  where  it  is  condensed,  giving  up 
not  only  so  much  of  its  sensible  heat,  but  also  its  large 
store  of  latent  heat  to  the  cold  water  below  the  furnaces, 
the  condensed  water  in  the  coil  passing  through  the  steam 
trap,  to  be  ultimately  pumped  back  again  to  the  boiler. 
As  in  high-pressure  boilers  the  temperature  of  the  dis- 
charge is  very  much  higher  than  212  deg.  Fah.,  it  is 
found  that  considerable  economy  can  be  effected  by 
inserting  a  suitable  feed  water  heater  between  the  valve 
on  the  'boiler  shell  and  the  steam  trap,  although,  of  course, 
this  fitting  is  not  absolutely  necessary. 

The  heating  coil  is  built  either  wholly  of  steel  or  of 
brass  boiler  tubes  expanded  into  gun-metal  headers,  the 
outgoing  header  being  designed  so  that  any  water  gather- 
ing is  iblown  clear  through  to  the  trap.  Figs.  2  and  3 
are  curves  showing  the  results  of  tests  carried  out  while 
raising  steam  on  a  three  furnace  marine  boiler  from  cold 
water  to  200' lb.  pressure.  During  those  tests  mercury 
pockets  were  fastened  to  the  boiler  or  shell  plates,  one  on 
the  top  and  one  on  the  bottom,  and  in  these  were  placed 
thermoineters  shielded  from  draughts,  etc.  In  the  first 
case  the  "  thermo  circulator  "  was  not  in  action,  and  24 
hours  was  given  to  raise  steam.  The  curves  are  plotted 
from  readings  taken  every  15  minutes  during  the  last  18 
hours.  The  curves  show  that  even  at  the  end  of  that  time 
the  bottom  plate  had  only  risen  to  76  deg.,  while  the  top 
plate  had  reached  323  deg.  Fah.  The  second  test  was 
carried  out  with  the  "  thermo  circulator  "  at  work,  and  on 
this  occasion  nine  hours  was  allowed  for  raising  steam 
from  cold  water.  At  the  end  of  that  period  the  top  plate 
showed  a  temperature  of  316  deg.,  and  the  bottom  plate 
a  temperature  of  270  deg.,  a  difference  of  46  deg.  as 
against  a  difference  of  247  deg.  The  temperatures  of 
steam  were  plotted  from  the  pressure-gauge  readings  taken 
simultaneously  with  the  thermometer  readings.  At  the 
completion  of  the  latter  test  the  effect  of  pumping  in  rela- 
tively cold  feed  water  was  tried,  when,  almost  immediately 
after  the  auxiliary  feed  pump  was  started,  the  discharge 
from  the  trap  increased  rapidly  and  again  slowly  decreased 
after  the  pump  was  stopped.  This  was  repeated  several 
times,  and  gave  a  satisfactory  proof  that  feed  water 
entering  a  boiler  passes  right  down  through  the  relatively 
warmer  water  until  it  finds  lodgment  at  the  bottom.  This 
system  has  the  advantage  of  being  entirely  automatic,  and 
does  not  depend  on  the  attendant  in  charge. 

The  valve  box  on  the  boiler  is  never  shut,  and  the 
circulator  works  as  required  for  as  long  as  the  boiler  is 
in  commission.  The  water  of  condensation  only  has  to 
be  returned  to  the  boiler,  thus  requiring  only  the  use  of 
an  auxiliary  feed  pump  instead  of  separate  pumps  of  rela- 
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tively  large  size,  where  the 
pumped  round  and  round, 


water  of  the  boiler  has  to  be 
accompanied  with  the  valves 


PlO.  3 


and  packing  troubles  which 
are  handlino'  water  at  a  his 


so  often  attend  pumps  that 
h  temperature  and  pressure. 


results.  The  manufacturers  of  the  "  thermo  circulator " 
are  Messrs.  Cooper  and  Greig,  Britannia  Works,  East  Dock 
Street,  Dundee. 


LITERATURE. 


"  The  Model  Locomotive."  By  Henry  Greenby.  London  : 
Percival  Marshall  and  Company,  Poppins  Court,  Fleet 
Street,  E.G. 

This  volume  is  of  a  very  exliaustive  nature,  giving  us  not 
only  designs  and  dimensions  for  the  numerous  parts  of  a 
single  locomotive,  but  for  quite  a  bevy  of  locomotives  of 
different  tj'pes.  We  thus  find  examples  of  nearly  all  the 
principal  British  railway  locomotives  described,  from  goods 
and  tank  engines  to  modem  expresses.  The  author  appears 
to  have  had  a  large  experience  of  desigiiing  for  model 
makers,  and  to  ibe  thoi-oughly  au  fait  with  the  special 
conditions  necessitated  in  the  building  of  model  engines. 
It  is  well  known  that  for  the  successful  working  of  model 
machinery  the  scale  dimensions  of  originals  have  to  be 
greatly  departed  from,  and  it  is  in  this  respect  where  we 
gain  valuable  hints  from  the  book.  The  chapter  on  the 
principles  of  locomotive  design  should  be  carefully  studied, 
as  also  that  on  boiler  design.    In  a  useful  portfolio  at  the 


Fig.  1. -general  ARRANGEMENT '.OF  THERMO  CIRCULATOR. 


No  dirt  or  sediment  can  choke  the  pipes  or  steam  trap,  j 
as  nothing  but  distilled  water  passes  through  them.  With  | 
the  exception  of  the  steam  trap,  there  are  no  working 
parts  to  keep  in  order.  The  internal  pipes  and  fittings  are 
not  subjected  to  any  difference  in  pressure  inside  or  out, 
excepting  that  due  to  the  head  of  water  in  the  boiler. 
The  quantity  of  water  of  condensation  discharged  by  the 
steam  trap  is  comparatively  small  in  amount.  The  boiler 
in  question  was  a  single-ended  return  tubular  boiler  13  ft. 
diameter  by  10  ft.  long,  fitted  with  three  furnaces,  and 
suitable  for  a  working  pressure  of  200  lb.  per  square  inch. 

A  large  number  of  these  "  circulators  "  have  been  fitted 
in  passenger,  cargo,  and  goverament   crafts   with  good 


end  the  author  gives  a  set  of  nine  plates  of  scale  dimen- 
sioned illustrations  of  a  large  number  of  types  of  loco- 
motives for  model  making.  The  work  is  thoroughly 
practical,  and  the  amateur  worker  or  professional  model 
maker  will  find  all  he  requires  fully  dealt  with. 


Books  Received. 

■'  The  Engineering  Press."  Vol.  IV.,  No.  6.  London  : 
Technical  Press  Association,  88,  Chancery  Lane,  W.C. 

"  Official  Gazette  of  the  United  States  Patent  Office."  Vol. 
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THE  GYROSCOPIC  EFFECT  OF  FLYWHEELS 
ON  BOARD  SHIP.* 

Ever  sine©  our  forefathers  first  began  to  navigate  the  seas, 
the  tossing  to  and  fro  of  vessels  in  disturbed  waters  has 
made  itself  unpleavsautly  felt.  It  is  not  only  that  the  physioa! 
welfare  of  the  passengers  and  crew  has  to  suffer  by  it,  but 
it  detracts  consideratsly  from  the  precision  of  aim  of  the 
guns  of  war  vessels,  and  interferes  with  the  rapid  performance 
of  the  daily  work  on  vessels  of  all  kinds.  In  view  of  this 
it  has  been  the  constant  endeavour  of  shipbuilders  so  io  design 
their  vessels  that  they  may  be  asi  steady  as  possible  in  stormy 
weather.  In  general,  the  attempts  mad©  to  prevent  pitching, 
or  as  far  as  jjossible  to  reduce  it,  have,  by  reason  of  the 
magnitude  of  the  momentum  involved,  proved  unsuccessful. 

The.  rolling  motions,  on  the  other  hand,  may  be  successfully 
combated  in  various  ways,  the  chief  of  which  are,  firstly,  the 
increase  in  the  period  of  the  vessel's  transverse  oscillations;  and, 
secondly,  the  adoption  of  various  means  for  rapidly  reducing 
their  magnitude,  when  set  up  by  waves.  The  attainment  of 
both  these  ends  by  one  and  the  same  appliance  has  not  hitherto 
proved  feasible.  The  means  ordinarily  employed  to  obtain  a 
long  jieriod  of  oscillation  consist  in  an  increase  of  the  moment 
of  inertia  and  a  reduction  of  the  metacentric  height.  The 
limits  within  which  these  means  can  be  emjiloyed  arc,  however, 
very  narrow,  and  their  success  is  therefore  only  moderate.  Tlie 
appliances  employed  to  reduce  the  angles  of  heel  consist 
pi'incipally  in  the  fitting  of  bilge  keels  and  rolling  chambers. 
Allusion  may  also  be  made  to  a  very  ingenious  device  employed 
by  Mr.  Thornycroft,  and  described  by  him  at  the  spring  meet- 
ing of  1892. 

If  yoti  will  allow  me,  I  will  now  bring  to  your  notice  an 
appliance  proposed  by  myself,  the  employment  of  which  makes 
it  possible,  not  only  considerably  to  increase  the  period  of 
oscillation  of  a  vessel,  but  at  the  same  time  effectively  to  lessen 
her  angle  of  heel.  It  depends,  in  principle,  on  the  gyroscopic 
action  of  a  flywheel,  which  is  set  up  in  a  particular  manner  nn 
board  of  a  stea))ier  and  made  to  rotate  rapidly. 


F'o.  2. 


To  enable  what  follows  to  be  better  understood,  a  statement 
of  the  fundamental  principles  of  ihe  theory  of  the  top,  in  so 
far  as  this  is  ]5ossible  without  a  resort  to  abs'  ruse  mathematical 
investigations,  may  be  here  allowed,  this  being  a  field  with 
which  ])ractical  engineers  are  not,  as  a  rule,  very  familiar. 
I  must  at  tlie  outset,  however,  point  out  that  the  following 
explanatior.s  make  no  pretence  to  completeness,  and  that,  as 
already  observed,  only  the  more  important  points  can  here  be 
touched  upon. 

Fig.  1  shows  the  front  view,  and  fig.  2  the  side  view  of  a 
flj'Tvheel  A,  which  may  be  assumed  to  be  revolving  about  a 
horizontal  axis  a  in  the  direction  indicated  by  the  arrows. 
The  axis  a  is  borne  in  a  ring  r  r,  wliich  can  revolve  in  the 
journals  z  z,  abotrt  an  axis  which  is  first  assumed  to  be 
vertical.  A  particle  of  mass  vi  on  the  circumference  of  the 
flywheel  has  for  an  instant  a  velocity  in  the  vertical  upward 
direction,  and  has,  according  to  the  law  of  inertia,  the  tendency 
to  preserve  both  its  speed  and  its  direction  of  motion.  It  may 
be  assumed  that  by  the  action  on  the  system  of  an  extraneous 
couple  iM  M',  the  ring  r  ?■  is  turned  in  its  own  plane  through  a 
certain  angle,  so  that  the  axis  rt  a  of  the  flywheel  becomes 
inclined,  and  takes  the  new  position  shown  in  fig.  3. 

While  the  particle  M  of  the  flywheel  periphery  in  fig._  1 
is  making  for  n,  the  inclination  of  the  axis  a  a  occurring 
simultaneously  would  compel  it  to  go  to  o.  But,  since  we  have 
assumed  that  the  ring  r  r  can  revolve  in  the  joiimals  z  z, 
and  consequently  that  the  axis  a  a  also  can  turn  in  a  plane 
that  is  at  right  angles  to  the  one  in  which  the  turning  was 
first  brought  about  by  the  couple  M  M',  it  thus  becomes 
possible  for  the  point  m  (see  fig.  3)  to  reach  n  instead  of  o, 
the  axis  a  a  turning  the  while  in  the  plane  lying  at  right 
angles  to  that  of  the  diagram  in  fig.  3.  In  this  the  end 
of  the  axis  a  a  marked  N'  will  move  toward  the  sijectator,_  and 
the  end  N  away  from  him,  and  the  whole  will  assume  a  position 
such  as  is  shown  in  perspective  in  fig.  4. 

A  particle  of  mass  lying  on  the  back  of  the  flywheel  at  the 
point  farthest  removecl  from  7n,  is,  as  may  readily  be  seen, 
subject  to  the  action  of  exactly  similar  forces,  which  also  tend 

•Paper  read  before  the  Institution  of  Xaval  Architects  by  Herr  Otto  Schliok, 
n  March,  1904. 


in  the  same  manner  to  produce  a  turning  of  the  axis  a  a.  If 
the  flywheel,  assumed  in  the  position  illustrated  in  fig.  4,  be 
viewed  in  the  direction  of  the  large  arrow,  it  appears  aa  illus- 
trated in  fig.  5.  The  plane  of  the  flywheel  is  caused  to  turn  by 
a  second  couple  Q  Q'  or  N  N',  and  is  brouglit  into  the  new 
position  X  X.  In  view  of  this,  the  direction  of  motion  of  a 
particle  of  mass  p  of  the  periphery  will  also  be  diverted,  and 
instead  of  reaching  q  will  be  forced  to  move  to  s.  By  this 
another  (third)  couple  O  O'  is  produced,  in  the  same  manner  as 
was  above  illustrated,  acting  almost  in  direct  opposition  to  the 
first  one  M  M',  which  produced  the  turning  r  ?•'  of  the  ring^ 
and  having  the  tendency  to  prevent  the  latter  from  turning. 


It  is  important  that  we  should  keep  before  us  the  fact  that 
this  third  couple  O  O'  cannot  come  into  existence  if  the 
inclination  of  the  axis  of  the  flywheel  can  take  place  only  in 
one  single  plane.  If,  that  is  to  say,  the  ring  /■  were  not 
made  capable  of  being  turned  about  the  joimials  z  z,  and  the 
imparting  to  the  fly^vheel  of  the  deviation  illustrated  in  fig.  5 
became  impossible,  no  obstacle  to  the  action  of  the  original 
couple  M  M'  would  present  itself.  The  rapidly  revolving  fly- 
wheel would  allow  itself  to  be  brought  into  the  position  illus- 
trated in  fig.  3  with  the  same  ease  as  if  it  were  at  rest. 

The  above  described  properties  of  the  gyroscopa  are  familiar 
to  us  in  a  somewhat  different  form  in  connection  with  the 
wellknown  toy  known  as  the  Archimedean  top.  The  latter 
consists  essentially  of  a  small  flywheel  K  (see  figs.  5a  and  oh), 
which  is  borne  in  journals  in  a  ring  R  in  such  a  manner  that 
it  can  easily  rotate  about  the  .axis  a  a.  If  the  flywheel  be  made 
to  rotate  rapidly  and  the  ling'  be  supported  at  the  point  S  by 
means  of  a  ball-like  projection  resting  in  the  cup-shaped  head  of 
a  strand  C,  the  ring  does  not  respond  to  the  infltienee  of  the 
force  of  gravity  by  falling  from  the  stand,  as  it  might  be 
expected  to  do,  but  remains  poised  in  the  horizontal  position, 
and  turns  slowly  in  the  horizontal  plane  round  tlve  point  S. 

The  same  phenomena  are  here  observable  as  were  illustrated 
above.  The  force  of  gravity  in  the  first  place  acts  -on  the  ring 
bearing  the  fl3'-wheel  and  resting  on  a  support  at  one  side,  so  as 
to  try  to  move  ring  and  flywheel  downwards,  which  action 
causes  a  turning  of  the  axis  in  a  vertical  plane. 

This  turning  (or  twisting)  movement  produced  by  the  first 
couple  in  this  case  also  brings  a  second  couple  into  play,  which 
produces  the  clearly  observable  rotation  of  the  ring  about  the 
point  S  in  the  horizontal  piano  through  the  latter.  This 
rotation  in  its  turn  brings  the  third  couj>le  into  play,  which 
neutralises  the  first  one  resiilting  from  the  action  of  g^a^^ty,  so 
that  the  weight  of  the  ring  with  the  flywheel  apparently 
disappears  altogether. 

On  the  principle  just  explained,  depends,  as  we  know,  the 
possibility  of  using  the  bicycle.  As  soon  as  the  latter  (viewed 
from  behind)  leans  in  the  slightest  degree  to  the  right,  a 
turning  (or  twisting)  motion  of  the  driving  wheel  takes  place, 
of  such  &  nature  that  the  bicycle  turns  slightly  to  the  right, 
and  the  common  centre   of  gravity   th'ereby   moves  over  to 


Fig.  5a.  Fio.  5b. 

the  left-hand  side  of  the  point  of  support.  An  es.sential  con- 
dition of  tliis  is  that  a  certain  degree  of  speed  should  be 
developed,  and  that  the  position  of  the  point  of  support  should 
be  removed  at  a  more  rapid  rate  than  that  at  which  the 
sideways  movement  of  the  common  centi-e  of  gravity  due  to  the 
inclination  of  the  bicycle  takes  place.  A  slight  inclination  of 
the  bicycle  to  the  left  then  ensues,  which,  in  a  manner  analogous 
to  the  first  case,  also  produces  a  movement  «f  the  bicycle,  this 
time  to  the  left,  followed  by  a  slight  movement  of  the  common 
centre  of  gravity  to  the  right.  An  oscillation,  in  fact,  takes 
place  about  the  position  of  equilibrium,  the  bicycle  the  wlule 
describing  a  long  drawn-out  serpentine  path.  It  is,  moreover. 
in;possible  for  a  bicycle  to  be  made  to  travel  in  an  absolutely 
straiffht  line. 
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After  the  above  preliminary  remarks  it  will  bo  possible  to 
make  elear  the  eiiect  of  a  rotating  flywheel  on  a  ship. 

Au  ordinary  paddle  steamer  ijossesses  two  wheels  of  equal 
weig'lit,  which,  it  is  true,  rturn  at  a  oomparatively  small 
velocity,  but  the  influence  of  which  must,  according  to  what 
has  been  said^  to  some  extent  make  itself  felt.  Their  effect, 
so  far  as  the  conditions  above  illustrated  come  into  play,  is 
exactly  the  same  as  if  two  flywheels  wci©  hujig  one  on  each 
side  of  the  vessel,  having  the  same  aaigular  velocity  and  tke 
same  moments  of  inertia  as  the  paddle  wheels.  The  effect 
produced  by  these  two  flywheels  S  S  (see  fig.  6)  would  be  in 
nowise  altered  if  they  were  replaced  by  a  single  wheel  R  (see 
fig.  7)  within  the  vessel,  having  a  moment  of  inertia  equal  to 
the  sum  of  the  moments  of  the  two. 

If  these  assumed  flywheels  be  made  to  revolve,  an  inclination 
of  their  axis — i.e.,  an  inclination  of  the  whole  vessel — will 
produce  phenomena  exactly  similar  to  those  which  we  studied 
in  connection  witli  figs.  1  to  5.  ■ 

In  figs.  6  to  8  the  c.ro.ss  section  of  the  vessel  is  supposed  to  be 
viewed  from  the  stern.  Further,  we  may  suppose  tliat  tlie 
rotation  of  the  flywheels  takes  place  in  the  direction  shown  by 
the  arrows,  which  corresponds  with  that  in  which  paddle 
wheels  turn  when  a  vessel  is  going  ahead. 


Fiii.  6. 
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Let  us  assume  that  the  vessel  is,  by  the  action  of  a  wave 
or  from  some  other  cause,  inclined  over  to  starboard,  so  as  to 
t-ake  a  position  as  shown  in  fig.  8.  According  to  the 
explanations  above  given,  a  couple  will  now  be  found,  tending  to 
turn  the  bow  of  the  vessel  round  toward  the  starboard  side;  and, 
as  a  matter  of  fact,  a  slight  turning  movement  of  this  nature 
actually  does  take  place,  as  careful  observations  made  on  a 
paddle  steamer,  the  side  of  wliich  is  exiwsed  to  a  high-iunninf 
sea,  Will  always  i^rove.  This  turning  motion  in  a  horizontal 
plane,  as  already  shown,  pi-oduces  a  third  couple  that  acts 
against  the  first  inclination  of  the  vessel,  and  in  so  doino-  partly 
removes  the  cause  of  the  first  inclination.  In  this  way  the 
well-known  fact  that  paddle  steamers  roll  less  than  screw 
steamers  may  be  explained;  a  phenomenon  for  which,  so  far  as 
I  am  aware,  no  satisfactory  explanation  has  to  this  day  been 
given.  •' 

From  these  observations  it  follows  that  in  the  case  of  a 
paddle  steamer  to  which  a  turning  motion  of  the  bow  toward 
the  staiboard  side  has  been  given  by  the  rudder,  a  couple  is 
produced  tending  to  incline  the  vessel  over  to  port,  and  vici' 
versa.  According  to  tliis,  it  is  also  evident  why  a  paddle 
steamer  inclines  considerably  to  one  side  when  the  rudder  is 
put  over. 

An  experiment  made  with  a  small  model  of  a  vessel,  having  a 
flywheel  set  on  a  horizontal  axis  at  right  angles  to  the 
direction  of  the  length,  shows  the  effects  here  described  in  a 
yei-y  clear  manner,  as  soon  as  the  flywheel  is  set  in  rapid  motion. 
The  influence  tending  to  lessen  the  rolling  motion  would  show 
itself  still  more  clearly  if  the  vessel,  during  a  roll,  could 
turn  through  a  gi-eater  angle  in  the  horizontal  plane.  Since, 
howe-i-er,  it  must  always  keep  an  approximately  straight  course, 
the  turning  motion  remains  very  small,  and  the  effect  of  the 
third  coui>le  produced  by  the  latter  motion  also  remains  small 
in  amount.  The  peculiar  behaviour  of  paddle  steamers  in  a 
seaway,  which  differs  materially  from  that  of  screw  steamers, 
is  completely  explained  by  what  has  been  said  above. 

When,  be  it  observed,  a  paddle  steamer  heels  to  starboard, 
and  the  starboard  wheel  in  consequence  dips  further  into  the 
water,  a  turning  of  the  vessel  ensues,  not  to  port,  as  one  would 
expect,  but  to  starboard,  and  vice  versa.  The  gyroscopic 
influence  of  the  paddle  wheels  on  the  steering,  in  fact,  in  part 
counterbalances  the  influence  exerted  by  them  on  the  water. 
Otherwise  it  would  be  still  more  diflacult  than  it  now  is  to  keep 
a  straight  course  with  a  paddle  steamer  in  stormy  weather. 

If  it  be  desired  more  effectively  to  control  the  rolling 
motion,  a  greater  deviation  of  the  flywheel  must  be  rendered 
possible  without  the  latter  being  too  much  influenced  by  the 
motion  of  the  vessel  in  the  horizontal  plane;  or,  in  other  words, 
by  alterations  of  her  course.  This  may  be  effected  by  jjlacing 
the  axis  of  the  flywheel,  when  in  a  normal  position,  vertically! 
riie  vessel  can  then  make  any  desired  change,  of  course,  without 
her  influencing  the  flywheel,  or  the  latter  influencing  her. 

The  phenomena  which  present  themselves  in  connection  with 
an  an-rangoment  of  this  kind  may  best  be  studied  by  the  help  of 
a  model,  such  as  that  illustrated  in  fig.  9.  This  shows  a 
pendulum  which  is  able  to  swing  to  and  "fro  on  an  axis  at  v. 
Above,  the  pendulum  takes  the  form  of  a  semi-circular  fork 
piece  B.  A  ring  R  is  hung  on  the  point  of  the  screw  pins 
/'  />,  in  such  a  manner  that  it  can  turn  about  a  horizontal  axis 
through  the  centre  of  the  fork  piece.    In  the  ring  itself,  which 


is  so  weighted  at  the  point  S  that,  when  inclined  by  any  means, 
it  will  always  return  to  the  upright  position,  a  vertical  spindle 
a,  carrying  the  flywheel  F,  is  set  in  bearings.  If  the  pendulum 
hi)  set  swinging  without  the  flywheel  being  made  to  rotate,  it 
will  be  found  to  move  to  and  fro  with  a  certain  definite  period. 
The  frame  in  which  the  flywheel  is  borne  may  first  be  allowed 
to  move  as  easily  as  possible — -i.e.,  with  a  minimum  of  friction. 
If  the  flywlieel  be  then  set  sjjinning  and  the  pendulum  receive  a 
push,  the  latter  will,  in  the  first  place,  show  a  considerably 
increased  period  of  swing. 

The  flywliccl.  oscillates  with  its  frame  during  the  swings  of 
the  i^ondulum  with  a  so-called  phase  difference  of  90  deg. ;  that 
is  to  say,  the  swings  of  the  axis  of  the  flywheel  keep  lagging 
behind  those  of  the  pendulum  by  a  quarter  of  a  swing.  While 
the  pendulum  is  passing  its  central  (vertical)  position,  the 
axis  of  the  flywheel  vsrill  show  its  greatest  inclination;  and  when 
the  pendulum  is  in  the  outermost  position  of  its  swing,  the 
axis  of  the  flywheel  stands  exactly  in  its  middle  position.  The 
amplitude,  or  extent  of  the  swing,  of  the  pendulum  will,  as 
theory  tells  us,  not  be  influenced  thereby,  but  will  remain 
exactly  as  great  as  before.  Tliat  this  is  the  case  will  also  be 
readily  apparent,  since  no  consumjition  of  energy  takes  place 
in  the  apparatus,  the  period  only  being  influenced  by  the 
increase  which  takes  place  in  the  swinging  mass. 

Were  it  possible  to  fit  a  flywheel  of  this  kind,  able  to  swing 
in  its  frame  without  experiencing  friction,  into  a  vessel,  this 
would  be  advantageous  in  so  far  that,  to  begin  with,  the 
rolling  motions  would  become  slower,  and  therefore  less  un- 
pleasant; and  then,  on  account  of  the  great  difference  thus 
produced  between  this  period  and  that  of  the  waves,  they  would 
cease  to  be  of  any  consequence.  The  rolling  motions  of  the 
vessel  would  then  become  considerably  less  in  extent.  If  the 
frame  which  bears  the  flywheel  be  screwed  tight  on  the  model, 
so  that  it  can  no  longer  turn,  the  effect  hitherto  produced  by 
it  will  cease,  and  the  pendulum  will  swing  with  the  same  period 
as  it  would  if  the  flywheel  were  not  rotating. 

It  will  readily  be  seen  that  the  effect  produced  upon  the 
swings  of  the  pendulum  by  the  rotating  flywheel  can  be  of 
greater  extent  only  so  long  as  the  plane  of  the  frame  bearing 
the  flywheel  remains  approximately  vertical. 

If  the  axis  of  the  flywheel  be  inclined  at  an  angle  a  to  the 
vertical,  the  moment  thus  produced,  acting  against  the  motion 
of  the  pendulum,  will  be  proportional  to  the  value  of  cos  a. 
Should  the  axis  of  the  flywheel  momentarily  become  horizontal, 
a  position  which  with  a  pendulum  in  violent  motion  it  may 
almost  reach — that  is  to  say,  should  a  equal  90  deg.  and  cos  « 
equal  0 — tlie  influence  of  the  flywheel  will  disappear  altogether. 

Since,  as  already  stated,  there  is  a  phase  difference  of  90  deg. 
between  the  swings  of  the  pendulum  and  those  of  the  axis  of 
the  flywheel,  the  gyroscopic  influence  on  the  pendulum  must 
be  least  in  amount  when  it  is  passing  the  middle  position — i.e., 
at  the  very  position  at  which  it  has  its  greatest  angular  velocity, 


Fig.  9. 

because  at  the  same  moment  the  inclination  of  the  axis  of 
the  flywheel  is  at  its  greatest,  while  the  velocity  with  which 
it  is  changing  its  inclination  has  become  very  small  or  vanished 
altogether.  When,  on  the  other  hand,  the  pendulum  has  reached 
its  outermost  position,  and  is  changing  the  direction  of  its 
motion,  thus  for  an  instant  reaching  a  state  of  rest,  the  axis 
of  the  flywheel  then  proceeds  with  its  greatest  angular  velocity 
through  the  middle  position,  the  flywheel  thereby  exerting  its 
greatest  influence.  It  will  thus  be  evident  that  the  conditions 
for  the  exertion  of  the  greatest  possible  influence  of  the 
gyroscopic  action  of  the  pendulum  are  not  present  here.  In 
order  that  the  motion  of  the  pendulum  may  be  effectively  influ- 
enced, the  oscillation  of  the  frame  with  the  axis  of  the  fly- 
wheel will  have  to  be  reduced  in  a  suitable  degree.    In  the 
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iiiodel  illustrated  iu  fig.  9,  this  may  bo  most  simply  effected 
by  tiglitouing  the  screws  to  a  suitable  extent,  so  that  tbey 
act  as  a  brake  on  the  motion  of  the  flywheel.  The  swings  of 
the  flywheel  frame  are  thus  reduced  in  extent,  and  the  phase 
difference  lietween  two  swinging  movements  liere  described 
now  becomes  less  than  90  deg. 

{To  hi-'  continued.) 
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By  Marks  and  Clerk,  Tlic  Practical  Engineer  Patent  Agency, 
18,  Southampton  Buildings,  Chancery  Lane,  London,  W.C.; 
30,  Cross  Street,  Manchester;  and  13,  Temple  Street, 
Birmingham. 

T^e  first  date  given  after  the  number  of  each  specification  is  the  date 
of  application.  The  second  date  is  that  of  the  advertisement  of 
acceptance  of  the  complete  specification. 

The  following  accepted  specifications  were  advertised  on  the  date 
mentioned,  and  within  two  months  of  such  date  any  person  properly 
interested  can  oppose  the  sealing  and  grant  of  the  patent  hy  giving 
formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  specification  herein  referred  to,  or  of  any  other 
published  patent  specification,  will  be  forwarded  post  free  for  one  shilling 
upon  application  being  sent  to  Messrs.  Marks  and  Cleric  at  either  of 
the  above  addresses. 

Multiple  Spindle  Screw  Making  and  Metal  Turn- 
ing Lathe.  H.  D.  Trueman  and  E.  D.  Cleohoun.  No.  20783, 
of  28th  September,  1903.  Ad.  of  ac.,  September  28th,  1904.— 
This  invention  relates  to  that  class  of  automatic  screw  machine 
or  lathe  for  which  Letters  Patent  have  been  granted,  dated  May 
31st,  and  numbered  12323,  of  1902.  A  screw-making  machine 
or  lathe,  made  according  to  this  invention,  comprises  a  work 
spindle  carrier  or  turret,  mounted  to  revolve  on  a  horizontal  axis, 
and  carryingf  plurality  of  work  carrying  spindles;  a  lock  bolt 
to  retain  it  in  working  position,  a  series  of  bolts  fixed  to  the 
turret,  a  rotating  gear  ring  to  engage  with  the  bolts  to  produce 
a  rotation  of  the  turret,  through  a  determined  arc;  a  worm  gear 
meshing-  with  the  ring  gear,  and  also  meshing  into  a  second 
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gear  fixed  upon  a  shaft  parallel  with  the  axis  of  the  turret;  an 
inclinable  disc  fixed  upon  the  shaft  with  means  for  adjusting  the 
disc  to  any  desired  traviel  of  the  tool  slide;  a  hand  wheel 
and  gear  for  operating  the  tool  slide  by  hand,  a  clutch  pulley 
for  driving  the  machinei  for  cutting,  a  second  pulley  for  driving 
at  high  speed  and  trip  gear  for  automatically  effecting  change 
of  speed ;  a  sliding  clutch  on  tlie  work  spindle,  normally  in  gear 
with  the  drive  pinion;  a  lever  with  cam  bushing  concentric  with 
spindle,  and  a  ring  concentric  with  turret  aixs,  for  moving 
the  lever;  a  cam  and  rack  rod  on  the  lower  shaft  to  operate 
the  concentric  ring.  The  illustration  shows  an  elevation  of 
a  screw-making  and  metal  turning  machine,  in  which  the  improve- 
ments may  be  seen  exhibited  in  their  proper  relation  to  each 
other,  the  whole  combined  constituting  an  independent  series 
of  mechanical  devices  producing  a  new  and  useful  (result. 

Apparatus  for  Holding,  Turning,  Screwing,  and 
Cutting  Pipes,  and  the  like.  M.  H.  Spear  and  B.  F. 
BuRKOWES.  No.  220.59,  of  13th  October,  1903.  Ad.  of  ac, 
September  28th,  1904. — This  invention  relates  to  a  combined 
apparatus  for  holding,  cvitting,  turning,  and  screwing  pipes  and 
the  like,  comprising  an  outer  loose  .sleeve  carrying  the  tools,  an 
inner  fixed  cylinder  «crcw  thrc  idcd  upon  its  outer  surface  carry- 
ing tlie  work,  a  series  of  coned  wedges  located  within  said 
inner  cylinder  for  gripjjing  the  work  therein,  means  for  tighten- 
ing said  wedges  upon  the  work,  an  adjustable  threaded  block 
adapted  to  engage  the  thread  upon  the  cylinder  to  laterally 
travel  the  tool  upon  the  work,  and  means  for  holding  the 
cylinder  in  any  desired  position  against  lateral  travel  with  respect 


to  the  sleeve  whereby  any  length  of  pipe  or  the  like  may  be 
cut  off  either  before  or  after  the  turning  and  screwing  operations, 
all  the  ojierations  being  performed  successively  in  one  apparatus. 


V\o.  2. 
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Fig.  1  is  a  plan  view  of  such  an  apparatus  for  pipes  of  small 
diameter,  showing  a  chasing  tool  and  tool  holder  in  position,  and 
fig.  2  is  a  transverse  section  on  the  line  a — 6  of  fig.  1. 

Pump.  The  Edwards  Air  Pump  Syndicate  Limited  and  J. 
Thompson.  No.  22693,  of  20th  October,  1903.  Ad.  of  ac., 
September  28th,  1904. — This  invention  has  reference  more 
particularly  to  pumps  of  the  Edwards  type,  wherein  the  casing 
containing  the  barrel  or  barrels  is  mounted  upon  a  box-like 
casing  or  base,  in  bearings  in  which  is  mounted  a  crank  shaft 
driven  by  an  electric  motor,  high  speed  steam  engine  or  other 


Specification  Nu  22(;03,  of  1903. 

suitable  means,  the  bucket  of  the  barrel  or  the  bucket  of  each 
barrel  having  attached  to  its  downwardly  extending  rod  a  slide 
or  crosshead  that  works  in  a  guide  in  said  casing  or  base  and  is 
connected  to  the  crank  shaft  by  a  connecting-  rod,  the  an-ange- 
ment  being  such  that  the  several  bearings,  guides,  and  pins  may 
be  freely  supplied  with  lubricant  without  the  lubricant  being 
thrown  about  and  wasted. 

Pipe  Joint.  J.  Phanks.  No.  24869,  of  November  16th,  1903. 
Ad.  of  ac,  September  28th,  1904. — This  invention  relates  to 
pipe  joints,  and  has  for  its  object  to  provide  a  fitting  which 
will  enable  such  joints  to  be  made  in  an  efficient  and  satis- 
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factory  inanuer  without  the  use  of  solder  or  cement;  the  fitting 
being  especially  intended  for  use  in  connecting  metal  pipes  to 
earthenware  pipes.  The  fitting  consists  of  a  cylindrical  sleeve 
of  rubber,  or  the  like,  ha^dng  circumferential  ribs,  corrugations, 


Fig.  1.  Fig.  2.  Fio.  3. 

Specification  No.  24809,  of  1903. 

seiTations,  or  projections  arranged  in  any  desired  manner  on 
its  outer  surface,  and  with  an  outwardly  projecting  flange  at 
one  end.  Figs.  1,  2,  and  3  show  longitudinal  sections  of  three 
examples  of  such  a  fitting. 

Valves  and  Valve  Gear  for  Explosion  Motors.  F. 

BRiiCKEET.  No.  26673,  of  5th  December,  1903.  Ad.  of  ac, 
September  28th,  1904. — This  invention  relates  to  a  valve  gear 
for  explosion  motors,  in  which  the  supply  and  exhaust  are  con- 
trolled by  means  of  a  single  valve,  the  time  and  period  of  the 
supply  and  exhaust  being  controlled  by  means  of  a  valve  operated 
by  a  cam  or  the  like,  whereas  the  mixing  proportions  of  air  and 
fuel  are  controlled  by  means  of  a  slide  situated  in  front  of  the  air 


Fig.  3.  Fk^  4. 
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and  fuel  conduits  and  operated  by  the  governor.  Also,  the  form 
of  the  valve  gear  described  in  Claim  1,  in  which  the  slide  is 
arranged  in  the  valve  bo.x  in  front  of  the  valve  and  is  positively 
connected  with  the  valve  rod,  but  adapted  to  be  axially  adjusted 
witli  regard  to  the  rod  by  means  of  gear  operated  by  the  g overnor. 
Figs.  1  to  4  show  longitudinal  sections  of  the  valve  gear  in  four 
working  po.sitiuns. 

Variable  Speed  Gear.  S.  A.  Horstmann,  G.  O.  H.  Horstmann, 
E.  H.  Horstmann  and  W.  T.  Edgar.  No.  11614,  of  20th  May, 
1901.  Ad.  of  lac.,  28th  September,  1904. — This  invention  relates 
to  an  improved  variable  speed  gear,  the  same  being  applicable 
generally,  but  more  especially  for  use  in  or  in  connection  with 


motor  road  vehicles,  and  the  object  of  the  said  invention  is  to 
pi'ovide  an  absolutely  variable  ratio  of  speed  between  two  shafts, 
viz.,  tlie  driver  and  driven,  and  at  Ihe  same  time  providing  an 
efficient  means  of  transmitting  the  same  in  a  positive  manner. 
Generally  speaking,  the  invention  consists  of  a  disc  on  the  driver 
shaft,  a  shell,  shells,  or  disc  or  discs  on  an  intermediary  driven, 
shaft  and  a  disc  on  the  driven  shaft  proper,  the  said  disc  and 
shells  being  arranged  in  such  a  manner  that  their  faces  are  a 
short  distance  apart,  but  parallel  to  one  another,  the  space 


Fig.  2. 
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between  a  shell  and  disc  being  for  the  purpose  of  receiving  a 
series  of  arms  pivoted  at  one  end  to  the  driver  disc  at  or  near 
the  periphery  thereof,  the  other  end  of  said  arms  carrying  pawls, 
clicks,  or  equivalents  which  are  adapted  to  engage  in,  a  suitably 
shaped  toothed  wheel  formed  in  one  or  attached  to  the  driven  disc 
or  shell.  The  intermediary  driven  sfiaft  and  discs  are  mounted  in 
a  carrier  which  is  arranged  to  be  moved  transversely  to  the  driver 
shaft,  so  that  the  two,  discs  and  shells,  may  be  eccentric  to  one 
another.  Fig.  1  is  a  longitudinal  sectional  elevation.  Fig.  2  is 
a  section  on  line  x — x,  fig.  1,  the  parts  being  concentric — i.e., 
equal  sj)eed. 

Lubricating  Appa,ratus.  W.  G.  Heys.  (Communicated  by 
E.  R.  Hewitt  and  P.  C.  Hewitt,  of  New  York,  U.S.A.).  No. 


Fig.  1. 

15743,  of  15th  July,  1904.  Ad.  of  ac,  28th  September,  19i)4.— 
This  invention  relates  to  an  apparatus  for  lubricating  the  running 
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l>arts  of  machines,  and  particularly  those  of  internal  com- 
bustion and  other  engines,  especially  such  as  are  employed  for 
running  automobiles,  where  it  is  important  to  use  the  oil  with 
absolute  certainty  and  regularity,  and  as  economically  as  possible 
while  insuring  sufficient  lubrication  of  tlie  parts.  The  main 
object  of  the  invention  is  to  render  the  feeding  of  the  oil  entirely 
automatic,  so  that  it  is  only  necessary  to  place  a  supply  of  oil 


FlQ.  2. 
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iu  a  tank,  whence  it  will  feed  to  the  several  bearings  either 
rapidly  or  slowly,  according  to  the  speed  at  which  the  engine  is 
ruiming,  and  lience  according  to  the  needs  of  the  bearings.  In 
order  to  attain  this  object,  means  are  provided  for  positively  feed- 
ing the  oil  to  the  several  bearings,  and  pieferably  in  different 
quantities  for  different  bearings  in  cases  where  the  loads  upon  the 
beariugs  are  materially  different.  Fig.  1  shows  a  part  elevation 
and  part  section  of  a  multiplex  lubricator,  and  fig.  2  is  a  trans- 
verse section  of  same  and  its  operating  train. 

Boiler  Furnace,  A.  J.  Boult.  (Communication  from  W.  A. 
KoNEMAN,  of  Chicago,  U.S.A.)  No.  16719,  of  29th  Julv, 
19-04.  Ad.  of  ac,  28th  September,  1904.— The  object  of  this 
invention  is  to  provide  a  boiler  furnace  of  a  construction  adapting 
it  to  burn  any  coal,  and  more  especially  small  coal  of  a  poor 
'-luality,  without  the  production  of  emoke  or  waste  of  the  fuel. 
The   object  is   attained   by  constructing  the  furnace  with  a 

J  

1  ■ 


Fig.  1. 


primary  combustion  chamber  having  a  forward  arch,  called  the 
coking  arch,  and  a  rearward  arch,  called  the  reverberating  arch, 
the  said  arches  forming  an  outlet  passage  between  them  which 
leads  to  a  secondary  conmbustion  chamber.  The  coal  is  fed  to 
and  advanced,  as  a  fuel  bed,  along  the  primary  chamber  in  a 


manner  to  insure  the  extraction  of  substantially  all  the  com- 
bustible constituents  of  the  coal,  and  the  hot  products  of  com- 
bustion from  the  more  or  less  spent  fuel,  at  the  rearward  part  of 
the  primary  chamber,  move  in  thi©  forward  direction  to  mix  at 
said  outlet  passage  with  the  smoke  and  flame  from  the  fresher 
coking  coal,  in  order  that  all  the  products  of  combustion  shall 
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be  reduced  to  a  condition  of  complete  combustion  in  their  cours<! 
through  the  secondary  chamber  before  contacting  with  the  boiler. 
To  facilitate  complete  combustion  the  constnic.tion  is  provided 
with  means  for  feeding  hot  air  to  the  products  of  combustion  in 
their  course  from  the  jDrimary  chamber  to  tlie  boiler.  Pig.  1 
is  a  broken  sectional  elevation  of  the  forward  part  of  a  boiler 
funiace,  the  section  being  taken  on  the  line  1 — 1  of  fig.  2,  and 
tig.  3  is  a  part  longitudinal  section  on  the  line  3 — 3  of  fig.  1. 

Sheet  Metal  Shaft  Hanger.  H.  H.  Lake.  (Communicated 
by  11.  T.  HoLLOWELL,  of  Philadelphia,  U.S.A.).  No.  17356,  of 
9tli  August,  1904.  Ad.  of  ac.,  28th  September,  1904.— This 
invention  relates  to  a  sheet  metal  shaft  hanger,  comprising  (in  one 
form)  a  pair  of  integral  legs  and  feet  each  formed  with  a 
central  hollow  rib,  a  laterally-extending  flange  at  each  side  of  the 


Fig.  3. 

Specification  No.  17356,  of  1904. 


rib  and  flanges  extending  angularly  from  the  outer  edges  of  the 
lateral  flaiiges,  the  outer  ends  of  the  ribs  being  closed  at  the 
extremity  of  the  feet,  a  brace  connecting  and  rigidly  secured 
to  the  legs  intermediate  their  length,  a  yoke  connected  to  the 
lowDL-  ends  of  the  legs  and  a  plate  connecting  the  feet,  the  ends 
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of  the  plate  being  secaired  within  the  outer  ends  of  the  ribs  at  the 
extremities  of  the  feet.  Fig'.  1  represents  a  side  elevation  and 
fig.  2  an  end  elevation  of  the  hanger. 

Attachment  for  Milling  and  Drilling  Machine.  A.  S. 

Angas.  No.  ]7905,  of  17th  August,  lOM.  Ad.  cif  ac,  28th 
September,  1904. — According  to  this  invention  auxiliary  or  inter- 
changeable spindles  are  carried  in  an  attaclimcnt  that  can  be 
readily  applied  to  the  spindle  side  of  a  machine  tool  such  as  a 


Specification  No.  17:05,  .if  I'.lOl. 


milling  or  drilling  machine,  the  spindles  being  adapted  to  bp 
rotated  in  the  same  cr  opposite  directions  by  gearing  from  the 
spindle  of  the  machine  to  which  the  attachment  is  applied.  The 
spindles  may  ba  callable  of  adjustment  so  that  they  may  be  set 
with  their  axis  nearer  together  or  further  a])art,  as  may  bp 
required. 


LAUNCHES  AND  TRIAL  TRIPS. 


Lady  Curzon.— There  has  b  een  launched  from  the  building 
yard  of  Messis.  J.  P.  E?nnold3on  and  Sors,  South  Shields,  a  fand- 
soniely  modelled  steel  twin-screw  tug,  the  principal  dimensions 
of  which  are:  Length,  130ft.;  breadth,  25ft.;  depth  moulded, 
13  ft.  The  vessel  is  built  under  special  survey  and  classed  100  Al 
at  Lloyd's  and  also  under  Board  of  Trade  survey  for  passenger 
requirements.  There  is  provided  a  full  equipment  of  deck 
machinery  of  the  latest  type,  including  powerful  steam  windlass, 
steam  steering  gear,  and  special  steam  winch  aft  for  mani- 
pulating towing  hawsers,  etc.  The  propelling  machinery  (whicli 
IS  to  be  supplied  by  the  builders)  consists  of  two  inde2)endent 
sets  of  comjjound  surface  condensing  engines,  having  cylinders 
18  in.  and  38  in.  diameter  by  24  in.  stroke,  steam  being  supplied 
by  on©  specially  large  marine  type  boiler  working  at  1301b. 
pressure.  This  vessel,  which  on  leaving  the  ways  was  named 
Lady  Curzon,  has  been  built  to  the  order  of  the  Dover  Harbour 
Board,  where  she  is  to  be  specially  employed  in  attending  the 
large  mail  steamers  now  frequenting  that  port,  as  well  as  in 
salvage  and  towing  work. 

Delta.— On  October  12th,  Messrs.  Willi  am  Gray  and  Company 
Limited,  launched  a  fine  steel  screw  steamer  of  the  following 
dimensions,  viz.:  Length  over  all,  292  ft.;  breadth,  42  ft.  6  in. 
depth,  19  ft.  She  has  been  built  for  Mr.  B.  J.  Van  Hcugcl,  of 
Amsttrdam,  and  is  intended  for  the  timber  and  general  cai-go 
trades,  and  takes  Lloyd's  highest  class.  She  has  a  half  poop, 
raised  quarter  deck,  part  awning  deck,  and  top-gallant  forecastle. 
Accommodation  for  captain,  officers,  and  engineers  will  be  fitted 
in  houses  on  deck,  and  the  crew  in  the  forecastle.  Tlie  hull 
is  built  with  deep  bulb-angle  frames,  and  a  cellular  double 
bottom,  and  large  after  peak  tank,  and  half  poop  also  being 
fitted  for  water  ballast,  and  the  equipment  will  be  of  the 
most  improved  description,  including  steam  windlass,  hand  and 
steam  steering  gea.r,  large  donkey  boiler,  five  steam  winches,  etc. 
The  engines  are  of  the  triple-expansion  type,  and  are  from  the 
Central  Marine  Engine  Works  of  the  builders,  the  cylinders 
being  21  in.,  33  in.,  and  56  in.  diameter,  with  36  in. 
piston  stroke,  and  two  large  steel  boilers  to  work  at  a  pi-essure 
of  160  lb.  per  square  inch.    The  steamer  was  named  Delta.  'i 


Kariba. — 'Ihe  steamship  Kariba  was  successfully  launched  on 
October  11th  by  Messrs.  J()se])h  L.  Thompson  and  Sons  Limited, 
North  Sands  Shipbuilding  i'ard,  Sunderland,  and  has  been 
specially  constructed  to  the  order  of  Tiie  Unison  Steam  Shipjjing 
Company  Limited,  of  London,  of  which  company  Mr.  Frederick 
Gordon  is  chairman.  The  principal  dimensions  are:  Length 
between  perpendiculars,  346  ft.  6  in.;  breadth  extreme,  50  tt. 
loin.;  and  tiepth  moulded,  25  ft.  6  in.  She  has  been  built  on 
the  three  d«k  rules,  but  with  only  one  deck  laid,  to  Lloyd's 
highest  class,  under  their  .special  survey,  and  is  designed  to  have 
a  large  carrying  capacity  on  a  moderate  draught  of  water.  The 
vessel  is  divided  into  six  water-tiglit  l)ulkiicads,  and  wat  jr  ballast 
will  be  carried  in  the  cellular  double  bottom  and  in  the  after 
peak.  Tlie  engines  and  boilers  are  being  constructed  by  Messrs. 
Blair  and  Coin])any  Limited,  of  Stockton-on-Tees,  the  sizes  of 
the  cylinders  being  25  iu.,  41  in.,  67  in.,  by  45  in.  stroke,  supplied 
with  steam  by  t  wo  large  boilers  working  at  180  lb.  pressure. 

Comte  de  Smet  de  Naeyer. — There  was  launched  from 
the  Greenock  yard  of  the  (irangcmouth  and  Greenock  Dockyard 
Company,  on  October  11th,  a^  viossel  of  a  specially  interesting 
type — namely,  the  full-rigged  sailing  ship  Comte  de  Smet  de 
Naeyer — built  to  the  order  of  the  Association  Maritime  Belge^ 
Societe  Anonyme,  Antwer]).  This  vessel  has  been  built  with  a 
view  of  serving  as  a  training  ship  for  the  instruction  of  cadets, 
and  at  the  same  time  she  is  equip[>ed  with  all  modern  appliances 
for  efficient  and  economical  working  as  a  cargo  carrier.  The 
dimensions  of  the  vessel  are:  270ft.  by  41  ft.  by  23  ft.,  and  she 
is  designed  to  can-y  a  total  dead  weight  of  3,000  tons  on  Lloyd's 
freeboard.  She  is  provided  with  ballast  tanks  for  the  carrying 
of  a  large  amount  of  water  ballast,  thus  doing  away  with  the 
necessity  of  taking  on  board  any  loose  ballast.  She  is  built  to 
the  liighest  class  of  Lloyd's.  The  vessel  is  fitted  with  steam, 
winch  and  donkey  boiler,  steam  winches  for  working  cargo, 
halliard  and  brace  winches,  deck  capstans,  powerful  steam 
winches  for  discharging  ballast,  and  everything  throughout  is 
of  the  highest  class  of  workmanship  and  thoroughly  up  to  date. 
She  is  built  on  a  fine  model,  and  promises  good  speed  under 
canvas. 

Lena — The  handsomely-modelled  steel  screw  steamer  Lena, 
built  l5y  Messrs.  Craig,  Taylor,  and  Company,  Stockton-on-Tees^ 
to  the  order  of  Messrs.  W.  T.  Synionds  and  Company,  of  Cardiff., 
was  taken  to  sea  for  her  trial  trip,  on  October  13th,  which  proved 
highly  satisfactory.  The  dimeiiisions  of  the  vessel  are  316  ft.  by 
44  ft.  by  23  ft.  6  iu.  depth  moulded.  She  is  built  of  steel  to  the 
highest  class  in  Lloyd's  under  special  survey,  of  the  improved 
single  deck  tyjje,  and  has  water  ballast  iu  double  bottom  fore  and 
aft,  aud  in  peak.  She  is  equipped  with  steam  windlass  with 
i|uick  warping  ends,  steam  steeritig  gear,  five  large  stean? 
winches,  large  donkey  boiler,  telescopic  masts  to  Manchester 
Ship  Canal  requirements,  and  all  modern  improvements.  The 
engines,  which  liave  been  constructed  by  the  'North-Eastern 
Marino  Engineering  Company  Limited,  Sunderland,  have 
cylinders  32  in.,  36  in.,  58  in.,  by  39  in.,  with  two  large  steel 
boilers  working  at  160  lb.  pressure.  During  the  whole  of  the  run 
everything  w(jrked  with  pci'fect  smoothness,  and  a  speed  of  11 
knots  was  easily  maintained. 

Clan  MacDougall- — The  first  vessel  built  on  the  new  berths 
iu  Messrs.  Doxtord's  shipyard,  Pallion,  Sunderland,  was  launched 
on  October  12th  in  the  presence  of  a  large  company.  The  berth 
is  one  of  the  three  which  comprise  the  large  extension  which  has 
been  made  to  the  yard  recently.  The  vessel  launched  was  the 
Clan  MacDougall,  built  to  the  order  of  the  Clan  Line  Steamers 
Limited,  Glasgow.  She  is  405  ft.  long,  50  ft.  broad,  aud  29  ft. 
deep,  and  carries  7,000  tons  on  23i  ft.  draught.  The  speed  of  the 
vessel  will  be  12  knots,  produced  by  triple-expansion  engines  of 
3,000  H.P.,  and  cylinders  of  27i  in.,  45^  in.,  and  75  in.,  with  a 
54  in.  stroke. 


NOTICES    OF    MEETINGS,  &C. 


Institution  of  Electrical  Engineers. — Glasgow  section: 
October  28th,  third  annual  dinner  at   Grosvenor  Eestuarant. 

Junior  Institution  of  Engineers. — October  29th,  visit  to 
the  National  Physical  Laboratory,  Busliey  House,  Teddington. 

Birmingham  Association  of  Mechanical  Engineers. — 
November  5th,   ordinary  meeting.    Paper  will  be  read. 

Bradford  Engineering  Society. — November  2nd.  Paper 
by  Prof.  J.  Goodman,  ''  The  Use  of  Steel  in  Modern  Buildings." 

Glasgow  Technical  College  Scientific  Society. — 
October  29th,  W.  Boyd  Anderson,  Esq.,  on  "  The  Lawa  of 
Workmen's  Compensation." 

Institution  of  Marine  Engineers. — October  31st,  Mr.  J. 
Sparling,  "  Illustrated  Lecture  on  Lighthouses." 


Lighting  by  Petrol. — ^Wc  regret  that,  in  our  note  in  last 
week's  issue  on  a  new  lamp  for  burning  petrol  manufactured 
by  Messre.  the  Clarifax  Lamp  Company,  the  address  of  the 
company  was  given  as  Derby,  instead  of  Burton-on-T\ent. 
Also,  as  would  be  obvious  to  our  readers,  the  petrol  is  taken  to 
cost  Is.  per  gallon,  and  not  Is.  per  quart  as  stated. 
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CORRESPONDENCE. 


Communications  intended  for  insertion  should  be  written  on  one  aide  of 
the  paper  only;  and  if  accompanied  by  sketches,  these  should  be 
neatly  drawn,  and  forwarded  on  a  roll,  to  prevent  creasing.  We 
cannot  undertake  to  return  rejected  communications,  or  to  reply  to 
inquiries  by  letter.  In  all  cases  letters  must  be  accompanied  with 
the  name  and  address  of  the  writer. 

We  do  not  hold  ourselves  responsible  for  the  opinions  of  our  Correi- 
pondtntt. 


BOY  ARTIFICERS. 

To  the'  Editor  of  "  The  Practical  Engineer." 

H.M.S.  Pembroke, 

Chatliani. 

SiE, — Having  kad  my  attention  drawn  to  a  recent  article 
in  The  Practical  Engineer  re  boy  artificers,  I  feel  that  it  is 
ray  duty  to  write  and  ask  you  to  correct  any  wrong  impression 
which  the  article  may  possibly  have  made.  I  enclose  the 
Admiralty  circular,  from  which  you  will  see  the  prospects  are 
much  better  than  wliat  your  article  would  lead  one  to  suppose. 
I  shall  be  pleased  to  supply  any  further  information  on  the 
subject  if  required. — Yours,  etc., 

F.   W.  Maeshall, 
Engineer  Lieuteuant-in-charge  Boy  Artificers. 

[E.rlracis  from  the  Admiralty  circular '  above  referred  to.] 

Entey. 

Candidates  must  be  the  sons  of  British  subjects,  and 
must  have  satisfied  the  medical  tests  as  to  physical  fitness. 
Tliey  must  be  between  the  ages  of  15  and  16  on  the  1st  May 
or  1st  November  folloviring  the  educational  examination. 

The  eduoational  examination  will  be  held  by  the  Civil 
Service  Commissioners  in  London,  and  at  Chatham,  Sheer- 
ness,  Portsmouth,  Devonport,  Pembroke,  and  Haulbowline 
in  April  and  October. 

A  fee  of  2s.  will  be  required  from  each  candidate. 

The  following  are  the  subjects  of  examination  set  at  the 
examination  in  question,  and  the  maximum  number  of 
marks  for  each  subject:  — 

(1)  Arithmetic   350 

(2)  English,  including — 

(a)  Handwriting, 

(b)  Spelling, 

(c)  Composition,  with  special  reference  to 

grammatical  accuracy   400 

Candidates  may  also  take  in  addition — 

(3)  Geometry  and  Algebra  '  300 

(4)  Geography,  or  the  elements  of  Physics  and 

Chemistry    150 

1,200 

Candidates  must  qualify  in  subjects  (1)  and  (2),  and 
must  obtain  such  an  aggregate  of  marks  in  the  examination 
as  a  whole  as  may  indicate  in  the  judgment  of  the  Civil 
Service  Commissioners  a  competent  amount  of  general  pro- 
ficiency. 

A  successful  candidate  on  entering  as  boy  artificer  must 
produce  the  consent  in  writing  of  his  parent  or  guardian  or 
neai-est  relative  to  his  entering  the  Royal  Navy  and 
engaging  to  serve  for  12  years'  continuous  service  from  the 
age  of  18. 

Conditions  of  Seevice  undee  Teaining. 

On  entry  boy  artificers  will  be  credited  with  allowances 
calculated  generally  to  meet  the  cost  of  obtaining  their 
kit,  and  will  be  placed  on  the  books  of  one  of  the  naval 
depots  at  Chatham,  Portsmouth,  or  Devonport,  where  they 
will  be  attached  for  four  years  to  the  reserves.  During 
this  time  boy  artificers  will  be  berthed,  victualled,  and 
messed  in  the  naval  dejiot,  and  will  be  subject  in  all 
respects  to  naval  discipline.  Under  certain  conditions,  and 
at  the  request  of  their  parents  or  guardians  living  in  the 
immediate  neighbourhood,  boy  artificers  will  be  allowed  to 
reside  with  them  ashore,  but  they  will  not  be  allowed  to 
draw  the  compensation  for  their  board  and  lodging. 

On  joining  boy  artificers  will  be  permitted,  according  to 
the  position  they  hold  in  order  of  merit  in  the  examination 
list,  to  select,  subject  to  the  requirements  of  His  Majesty's 
Service,  which  of  the  four  trades  of  fitter,  boilermakcr, 
engine  smith,  or  coppersmith  they  will  follow. 

In  addition  to  their  technical  training,  boy  artificers  will 
be  instructed  by  a  naval  schoolmaster  on  one  afternoon  and 
two  evenings  a  week,  and  will  also  undergo  a  course  of 
physical  training. 


The  duration  6f  the  technical  training  will  be  four  years, 
of  which  three-and-a-half  years  will  be  in  the  workshops  and 
six  months  in  the  vessels  of  the  reserves,  at  the  end  of 
which  time  boy  artificers  will  be  required  to  undergo  a 
technical  examination.  On  passing,  tliey  will  be  sent  to 
sea-going  ships,  such  as  repair  ships,  Channel  or  home 
fleet  ships,  with  the  second-class  petty  officer's  rating  of 
engine-room  artificer,  fifth  class,  for  one  year's  practical 
sea  training.  At  the  expiration  of  one  year,  and  on 
reaching  the  age  of  21  years,  they  will  be  eligible  to  pass 
the  examination  for  the  rating  of  acting  engine-room 
artificer,  fourth  class. 

The  following  are  the  daily  rates  of  pay  allowed  to  boy 
artificers,  each  rate  being  for  seven  days  a  week:  — 

First  year   6d. 

Second   year    7d. 

Third  year   8d. 

Fourth  year    9d. 

On  being  rated:  — 

Engine-room  artificer,  fifth  class    3s.  Od. 

Acting  engine-room  artificer,  fourth  class.  5s.  6d. 

The  advancement  from  one  rate  of  pay  to  the  next  above 
will  be  dependent  on  good  conduct  and  ability,  but  boy 
artificers  must  serve  one  complete  yeai'  at  one  rate  before 
they  are  eligible  to  receive  the  next  rate  of  pay. 

Engine-room  artificers,  fourth  class  and  upwards,  rank  as 
chief  petty  officers,  and  receive  pay  as  follows:  — 

Under  three  years'  service  or  4th  class     s.  d. 

(including  acting  time)   38    6  a  week. 

Above  three  years'  service  o  •  3rd  class  ...  40  3  „ 
Above  seven  years'  service  or  2nd  class...    42    0  „ 

I  Above  12  years'  service  or  1st  class    45    6  ,, 

-!  Provided  he  has  re-engaged  for  a  further  period  of  10 
\.    years  ;  besides  a  free  ration. 

Acting  engine-room  artificers  will  be  required  to  obtain 
their  outfit  through  the  naval  depot,  towards  the  cost  of 
which  the  Admiralty  will  contribute  .£3  10s.  Engine-room 
artificers  re-engaging  after  completing  12  years'  continuous  ' 
service  will  be  again  credited  with  ^63  10s.  for  clothing 
purposes,  and  will  also  be  credited  with  ^£1  for  bedding. 

These  sums  are  granted  subject  to  certain  conditions 
specified  in  the   King's  regulations. 

After  a  year  of  service  in  the  acting  rating,  a  man  can 
obtain  confirmation  as  engine-room  artificer,  provided  that 
lie  has  a  certificate  from  the  engineer  officer  (approved  by 
the  captain)  that  he  is  capable  of  taking  charge  of  a  watch 
in  the  stokehold,  and  has  proved  himself  an  efficient  work- 
man, and  deserving  of  confirmation.  On  the  completion  of 
six  years'  service  he  will  become  eligible  for  advancement 
to  chief  engine-room  artificer.  To  qualify  for  this  rating 
he  must  have  served  three  out  of  the  six  years  afloat,  must 
possess,  in  all  cases,  a  certificate  signed  by  the  captain  and 
engineer  officer  of  the  last  ship  served  in,  to  the  effect  that 
he  is  considered  fit  for  advancement  to  the  rating  of 
chief  engine-room  artificer,  and  must  pass  the  prescribed 
examination.  There  is  an  established  number  of  these  chief 
artificers,  and  promotion  takes  place  in  vacancies. 

The  pay  of  a  chief  engine-room  artificer  is: — • 
Under    six    years'    service    as  chief 

engine-room  artificer,  or  second  class  49s.  Od.  a  week. 
Above  six  years'  service,  or  first  class  52s.  6d.  a  week, 
besides  provisions  and  clothing  and  bedding  allowances  as 
given  to  engine-room  artificers. 

A  life  pension  of  22s.  7d.  a  week  can  be  obtained  after 
22  years'  service  with  good  conduct,  and  for  each  additional 
year  of  such  service  £2  5s.  7d.  extra  pension  is  given. 

Besides  this,  a  gratuity  of  .£15  can  be  obtained  for  good 
conduct  on  discharge  to  pension. 

Peomotion  to  Waeeant  and  Commissioned  Eank. 

Engine-room  artificers  and  chief  engine-room  artificers 
are  eligible  for  promotion  to  the  rank  of  artificer  euginee* 
(warrant  officer)  and  to  the  rank  of  chief  artificer  engineer 
(commissioned  officer),  provided  that  they  have  at  least 
eight  years'  service  from  date  of  entry,  including  four 
yeai's'  service  afloat,  pass  the  prescribed  examination,  and 
are  in  every  respect  fit  for  advancement. 

Artificer  engineers  rank  with  other  warrant  officers 
according  to  the  date  of  their  warrant;  they  receive  a 
gratuity  of  .£25  on  promotion  towards  the  expense  of 
their  outfit. 


Tlie  pay  is  as  follows :  — 


Artificer  Engineer 


r  593.  6d.  1 
\73s.  6d.  J 


Chief  Artificer  Engineer. 


'80s.  6d. 
to 

,94s.  6d. 


i besides  free 
rations. 
Charge  pay 
is  in 
addition 
to  these 
rates. 


October  28,  1904]  THE    PRACTICAL  ENGINEER. 


495 


Their  pensions  and  widows'  pensions  and  children's  com- 
passionate allowances  are  granted  under  conditions  similai; 
to  those  applicable  to  other  warrant  officers. 

Promotion   to   Engineer  Lieutenant, 

Chief  artificer  eng-incers  are  eligible  for  promotion  by 
selection  to  the  rank  of  engineer  lieutenant,  provided  they 
have  at  least  oite  year's  service  in  that  rank. 

These  officers  will  receive  pay  ranging  from  14s.  6d.  a 
day  to  16s.  6d.  a  day  according  to  service.  On  promotion 
they  will  be  granted  a  uniform  and  outfit  allowance  of 
^50.  Their  pensions  will  range  from  a  minimum  of 
£160  to  =£200  ia  year. 

Widows'  j>ensions  and  pensions  for  wounds  and  injuries 
will  be  on  the  scale  and  under  the  conditions  laid  down  for 
lieutenants  Eoyal  Navy. 


QUERIES  AND  REPLIES. 


Communications  should  he  written  on  one  side  of  the  paper  only,  and  in 
all  cases  be  accompanied  wiih  name  and  address.  Sketches  should 
be  neatly  drawn,  and,  if  large,  sen!  on  a  roller,  so  as  to  avoid 
creasing.  This  column  is  intended  for  the  mutual  assistance  of 
engineers  in  their  daily  work.  As  far  as  we  possibly  can,  we 
render  assistance,  but  we  cannot  undertake  to  work  out  elaborate 
arithmetical  calculations,  or  deal  with  matters  not  of  general 
interest.  Further,  we  cannot,  under  the  pretence  of  answering  a 
query,  be  made  the  medium  for  gratuitous  puffing.  We  cannot 
undertake  to  reply  to  queries  by  post. 


1805.  Standard  Dimensions  of  Cast-iron  Bends,  Tees,  &c.— 

I  should  be  greatly  obliged  if  some  of  your  readers  could  furnish 
me  with  the  standard  dimensions  of  cast-iron  bends  and  tees,  or  if 
there  ia  a  book  that  can  be  purchased  publishing  the  same. — 
C.  E.  I. 

Answer. — Complete  details  as  to  sizes  of  standard  pipe  flangesi 
bends,  etc.,  were  given  in  a  paper  published  in  The  Practical 
Engineer,  of  June  6th,  1902,  and  continued  in  the  issues  of  June 
13th,  •20th,  and  27th.— Walden. 

1852.  Marine  Engineer  Appointment-— I  am  desirous  of  entering 

the  service  of  the  mercantile  marine  as  an  engineer.  Can  you 
inform  me,  through  the  medium  of  your  paper,  which  is  the  best 
way  to  get  on  board  a  vessel  in  the  capacity  of  third  or  fourth 
engineer  ?  I  have  served  my  time  with  a  well  known  Leeds  firm 
of  engineers,  where  I  hafe  had  a  good  engineer  training,  having 
worked  in  their  tool  shops.  I  should  also  be  glad  if  you  could  tell 
me  of  a  book  giving  an  account  of  the  life  and  duties  of  a  marine 
engineer  ? — C.  R.  B. 

Answer. — "  G.  R.  B."  will  find  exactly  what  he  requires  in 
"  Marine  Engineers  :  Their  Qualifications  and  Duties,"  by  E.  G. 
Constantine,  A.M.I.C.E.,  M.IM.E.  Published  by  the  Technical 
Publishing  Company  Limited,  287,  Deansgate,  Manchester. — R.  F. 

1857.  Travelling  Crane. — Below  is  a  sketch  of  the  longitudinal 
traversing  motion  of  a  12-ton  hand  power  travelling  crane  of  30  ft. 
span.  It  works  very  stiffly  up  the  shop,  and  is  awfully  slow.  As 
wOl  be  seen  from  the  sketch,  the  cross  shaft  is^'secured  to  the 


girder,  and  is  worked  from  the  centre  by',  means  of  two  pitched 
chain  wheels,  driven  by  a  hand  wheel  and  a  3  to  1  gear.  The  cross 
shaft  pinion  and  the  spur  wheel  on  the  roller  spindle  are  a  7  to*l 
gear,  and  the  rollers  are  18  in.  diameter,  with  2J  in.  spindles  ;  the 
hand  wheel  is  30  in.  diameter.    The  crane  weighs  4  tons,  15  cwt.. 


and  the  girders  are  18  in.  by  7  in.,  by  78  lb.  Is  the  gearing 
suitaVjle,  and  would  larger  i-ollers  make  it  easier,  and  are  the  girdi  rs 
too  heavy  ?  Any  advice  on  this  matter,  and  an  early  reply,  would 
be  greatly  esteemed  by  the  querist,  as  the  matter  is  very 
important. — Inquirer. 

Answer. — The  force  required  to  move  a  load  mounted  on  rail 
wheels,  as  given  in  Mr.  E.  C.  II.  Marks'  book  on  "Cranes,"  is  as 
follows  :    Load  in  pounds  x  co-efficient  of  friction  in  bearings 

^    diameter  of  axles 
diameter  of  wheels 

Taking  the  friction  co-efficient  as  \t\i  the  force  required  iii  your 
case  is 

37520  X  J  X  ^5  =  987  lb. 
But  the  mechanical  advautage  due  to  gear  is 
f  i  X     X  ?  =  35. 
987 

Pull  required  on  hand  chain  =          =  28  lb. 

35 

As  you  probably  require  three  or  four  men  available  to  lift  the 
full  load  of  19  tons,  there  is  no  need  to  provide  so  great  a 
mechanical  advantage  in  the  travelling  gear.  Such  advantage 
being,  of  course,  obtained  only  at  the  expense  of  the  speed,  the 
reason  for  the  "awfully  slow"  travelling  along  shop  is  at  once 
apparent.  The  reason  of  the  "stiffness" — hard  working  — is  not 
clear.  It  is  certainly  not  the  fault  of  the  gear  ratio,  which  is  too 
abundant.  It  may  be  that  there  is  a  variati'^u  in  the  span  of  the 
rails  which  sets  up  a  lateral  binding,  or  the  span  of  the  rail  wheels 
may  not  be  right.  Too  short  a  wheel  base  for  the  end  carriages 
(see  chapter  on  "Overhead  Travelling  Cranes  "  in  the  book  referi-ed 
to)  will  also  give  trouble.  Or  perhaps  excessive  friction  and 
binding  will  be  found  in  the  gearing  itself  ;  to  test  this,  block  up 
the  ci'ane  so  that  the  end  carriage  wheels  are  clear  of  the  rails,  then 
operate  gearing.  The  arrangement  of  gearing  certainly  looks  a 
little  primitive  and  amateurish. — 0.  K. 

1856.  Motion  of  IndicatDr  Barrel.— Would  any  reader  be  so  kind 
as  to  answer  the  following  question  ?  Recently  I  went  with  my 
chief  to  take  diagrams  from  an  engine.  I  noticed  that  he  reduced 
the  stroke  of  engine  to  that  of  indicator  barrel  by  connecting  the 
cord  to  slide  valve  rod.  This  struck  me  as  not  being  cori'ect,  as  I 
was  under  the  impression  that  the  diagram  should  be  taken  at  the 
exact  moment  during  stroke  of  piston.  This  would  not  be  the 
case  if  connected  as  above  stated.  Asking  my  elders  in  the  shop, 
they  told  me  the  stroke  could  be  reduced  by  any  means,  and  it 
could  even  be  pulled  by  hand  as  long  as  the  pulls  were  uniform. — 
An  Apprentice. 

Answer. — If  the  relative  positions  of  the  crank  and  eccentric 
arms  are  known,  it  is  possible  to  re-plot  the  diagram  obtained  by 
the  method  mentioned  by  "  Apprentice,"  for,  for  every  position  of 
the  eccentric  the  crank  position  can  be  put  down,  and  the  pressure 
at  this  point  is  given  by  the  eccentric-driven  diagram.    I  have 


taken  a  case.  Let  x,  be  the  crank  pin,  ;/  the  eccentric,  leading 
crank  90  deg.,  steam  taken  for  two  sixths  of  a  .semi-revolution. 
The  indicator  drum  will  be  at  the  middle  when  the  piston  is  at  the 
end  of  its  stroke,  so  admission  line  A  B  is  represented  by  a  6  on 
"Apprentice's"  diagram  ;  6  c  is  the  steam  line  corresponding  to  B  C, 
and  like  B  C,  continuing  for  two-sixths  of  the  semi-revolution, 
and  following  round,  cdeis  the  expansion,  e f  drop  to  condenser, 
f  xg  the  exhaust,  ffa  the  compression — the  corresponding  capital 
letters  giving  the  same  points  on  the  actual  (full  line)  diagram. 
Having  drawn  the  eccentric-driven  diagram  from  the  actual  one. 
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"Apprentice"  should  be  able  to  construct  tiie  actual  diagram  from 
the  one  his  chief  got.  lu  tig.  2  the  components  of  the  dotted 
diagram  in  tig.  1  are  put  together  in  their  proper  relative  positions, 
showing  the  distort'on  due  to  eccentric  drive,  and  also,  by  cim- 
pariug  its  area  with  that  of  the  full  diagram,  the  power  will  be 
found  to  lie  distorted  hs  well  as  the  shape.  In  the  example  td;en 
the  distortion  of  power  is  slight,  but  it  can  be  shown  mathe- 
matically that  the  two  areas  are  not  the  same.  All  the  above 
neglects  the  ol)li(]uity  of  eccentric  and  connecting  rod.  -V.  P. 

1858.  Pitch  of  Propeller. — Will  a  nautical  leader  kindly  state  how 
the  pitch  of  a  projieller  is  found,  practically  and  theoretically  ? — 
Cravkn. 

Ansirci: — 1  take  this  question  as  being  "how  to  find  the  pitch  of 
a  iiroptller  from  au  actual  steamer."  As  there  is  no  data  given 
let  us  assume  that  a  vessel  is  steaming  over  the  measured  knot  at 
a  speed  of  12  knots,  with  engines  running  at  70  revolutions  per 
minute.  What  is  the  pitch  of  the  propeller  ? 
1  knot  =  6080  ft. 
6080      101-33  ft.  per  minute, 


then 


00 

S  X  101-33 


12  X  101-33 


=  17-37  ft. 


K  70 
where  S  =  speed  in  knots, 

R  =  revolutions  per  minute, 
P  =  pitch  of  propeller. 

17-37  would  be  the  pitch  if  propeller  were  working  in  a  screw  race. 
However,  a  propeller  working  in  water  has  a  certain  percentage  of 
slip,  which  varies  according  to  the  lines  of  the  vessel,  which  in  this 
case  we  will  take  as  10  per  cent,  being  amount  usually  found  fjoni 
ordinary  cargo  steamers  (except  in  cases  of  vei-y  bluti'  slow-running 
cargo  steameis  it  would  be  about  5  per  cent),  therefore  we  must 
add  10  per  cent  on  to  17  37  =  19-1  mean  pitch.  1  suppose  the 
practical  part  of  the  question  means  how  to  find  the  pitch  from 
the  propeller  itself,  which  we  will  take  as  being  in  position  on 
vessel  (see  sketch  below).  Get  a  suitable  straightedge,  with  holl  jw 
cut  out  to  clear  nut,  then  we  will  take  pitch  at  ordinate  3.  Place 


straightedge  in  any  position  over  the  blade,  as  shown  ni  Hg.  2  at  d 
and  measure  distance  from  edge  to  lilade  A,  figs.  1  and  3.  Then 
take  distance  B,  figs.  1  and  3,  and  say  the  difference  between 
A  and  B  =  17  in.,  next  take  circumference  at  R,  and  divide  this  by 
C,  which,  say,  goes  12  time.s,  or 

T,      .      circumference  of  R        ^  1  •    ■  1, 
B  -  A  X   =  pitch  m  inches, 


therefore 


17  X  12 
12 


C 


=  17  ft.  pitch. 


In  thS~'way  take  each  ordinate,  add  them  together,  and  di\ide 
by  number  of  ordinates  =  mean  ]iitch  of  propeller. — W.  H.  B. 

1860.  Size  of  Steam-engine  Valve  Box.— Will  any  reader  please 

explain  how  to  determine  the  size  of  steam  pipe  and  area  of  steam 
ports  of  a  valve  box  for  a  .steam  enghie  ? — Junior  Dk.\ughtsm.\n. 

Answer. — All  the  information  required  by  "Junior  Draughts- 
man" can  be  obtained  on  reference  to  "  The  Practical  Engiricer 
Pocket-book."  The  area  of  the  steam  pipe  depends  to  some  extent 
upon  the  pressure  and  the  length  of  the  pipe.  For  100  lb.  pressure 
35  ft.  to  40  ft.  per  second  is  a  maximum,  varying  tT  20  ft.  to  25  ft. 


for  a  pressure  of  200  lb.  per  square  inch.  At  the  ports  the 
velocity  oi  steam  should  not  exceed  80  ft.  per  second,  and  from 
this  the  size  of  the  ports  can  be  obtained.  Fixing  the  width  at 
"6  to  8  of  the  diameter  of  the  cylinder,  let  A  =  area  of  piston  in 
inches,  S  =  piston  S])eed  in  feet  per  minute,  W  =  width  of  port  in 
inches,  V  =  velocity  of  exhaust  flow  in  feet  jier  second,  and  L  = 
length  of  steam  port  in  inches.  Then 

A  X  S 


W  X  V  X  60 


The  area  of  the  exhaust  port  should  be  such  that  the  flow  does  not 
exceed  80  ft.  i)er  second. — Exhaust. 


1866.  Equilibrium  Eegulator  Valve.— I  have  one  of  this  type  of 

valve  worked  from  an  old  Watt  governor,  and  I  find  that  when 
steam  is  at  80  lb.  per  square  inch  in  main  valve  is  open  about  h  in., 
and  engine  is  at  right  speed  But  if  steam  goes  down  to  60  lb. 
per  square  inch,  the  governors  close  in  at  this  point,  the  valve 
instead  o'  opening  to  give  moi-e  steam  to  engine  drops  down, 
and  thus  gets  the  engine  under  speed.  Would  the  valve  being 
leaky  cause  this  to  take  place.  Could  any  reader  help  me' — 
An.nious. 

1867.  The  Mauufacture  of  Cams  for  Petrol  Engines.— I  would 

feel  oldiged  if  any  subscriber  could  advise  me  as  to  the  best 
material  for  producing  cams  for  petrol  engines.  These  are  about 
2  in.  diameter  by  §  in.  thick,  with  a  hole  f|  in.  through  them. 
They  must  be  hard,  but  not  so  hard  as  to  risk  their  being  broken 
when  being  riveted  on  to  sh-.ft.  Should  they  be  oil  or  water 
cooled,  and  how  is  the  steel  described  that  would  be  used  ? — W.  B. 

1868.  Book  on  Machine  Drawing.  — Could  any  of  your  readers 
oblige  me  with  the  name  and  publi,ihers  of  a  text  book  which 
would  meet  the  requirements  of  a  pupil  sitting  for  the  third  stage, 
Keii.singtoii  Science  and  Art  Examination,  in  Machine  Construction 
and  Draw  ing  ?  —  Hk.\der. 

1869.  Brake  for  taking  B.H  P.  of  Turbine.— Will  any  reader  be 

kind  enough  to  answer  the  following  question  :  The  mo.st  efficient 
kind  of  brake  for  taking  the  B.H.P.  of  turbine,  also  fxrmulfe  ? — 

ROT.VUY. 


MISCELLANEA. 


Wireless  T'elegk aphy. — A  radiographic  station  has  been 
opened  at  TTshant  for  the  purpose  of  communicating  with  ships  at 
sea.  The  station  will  transmit  me.'jsaffes  from  the  mainland,  and 
will  receive  me.5sa(ges  for  addresses  m  France,  Algeria,  TuniSj 
Monaco,  and  Andorra. 

Messrs.  Hudswell,  Clarke,  and  Company  Limited,  of 
the  Railway  Foundry,  Leeds,  have  been  awarded  the  order  for 
six  heavy  main-lin©  locomotives  for  the  Barry  Railway  Com- 
pany, whose  lines  are  now  being  extended  in  the  Rhymney 
Valley  so  as  to  make  a  connection  with  the  Brecon  and  Merthyr 
Railway. 

Correction. — "  Flow  of  Air,  Steam,  and  Gas  in  Pipes,"  of 
September  30th.  Readers  will  please  note  a  small  error  which 
appeared  in  the  pbove.  In  the  formulae-  for  the  correction  of 
gas  pressure  on  a  sloping-  pipe,  which  are  only  intended  to  be 
used  for  light  pressures! — say,  in.  to  2  in.  water  gauge — 
instead  of  substituting  for  P,  P  (1  +  tv  K)  and  P  {1  —  wh), 
the  cora-ection  is  P  +  w  h  and  P  —  iv  h,  respectively. 

Mr.  Mosely  on  American  Industrial  Conditions. — 
-Vt  Newcastle-on-Tyne,  on  October  22nd,  Mr.  Alfred  Mosely, 
C.M.G.,  lectured  on  the  Mosely  Industrial  Commission  to  the 
United  States  and  its  lessons.  Disclaiming  any  desire  to  speak 
from  a  political  point  of  view,  Mr.  Mosely  said  that  he  was 
convinced  that  Germany  and  the  United  .States  were  forging 
ahead  at  a  pace  that  was  liardly  realised  by  the  working  classes 
in  this  country,  and  it  was  necessary  that  they  should  have  an 
opportunity  of  seeing  what  was  being  done  in  the  United 
States.  He  was  a  strong  trade  unionist,  but  he  was  not  in 
favour  of  all  that  trade  unions  did.  Asking  why  the  United 
States  could  pay  one  dollar  in  wages,  while  we  could  pay  only 
Is.,  he  said  that  it  wa.s  largely  because  of  the  American  way  of 
dealing  with  problems  which  Britons  would  have  to  solve  in 
tho  next  few  years.  TraeJe  unionism  safeguarded  the  interests 
of  labour,  but  it  was  just  a-3  necessary  to  safeguard  tte&  products 
of  labour.  British  workmen  would  have  to  consider  seriously 
how  far  present  free  imports  might  be  encouraged,  how  far 
they  helped  the  nation  as  a  whole,  and  what  effect  they  would 
have  in  future.  We  no  longer  held  the  first  place  as  manu- 
facturers for  the  world.  We  had  advanced,  but  other  nations 
had  advanced  more  quickly.  Trades  were  passing  away  from 
us.  Foreigners  in  making  contracts  were  free  from  the 
handicapping  conditions  that  were  insisted  upon  in  this  counti-y. 
Mr.  Mosely  dealt  with  the  superior  organisation  of  machinery 
ill  America,  the  better  educational  methods,  the  safeguarding 
of  the  products  of  labour,  the  great  mineral  resources,  and 
enormous  markets. 
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EXHIBITION  AWARDS. 

As  a  result  of  the  St.  Louis  Exhibition  we  may  expect  to 
see  the  usual  notices  that  certain  firms  who  were  enter- 
prising enough  to  send  goods  to  America  have  been 
awai'ded  medals  and  diplomas  of  varying  degrees  of  merit 
for  their  exhibits.  The  awards  that  are  thus  being  made 
will  be  possibly  of  some  commercial  advantage  in  the  way 
of  advertisement  to  the  recipients,  or  presumably  they 
would  not  have  been  competed  for.  Whether,  however,  such 
awards  are  of  any  other  value  tha.n  as  more  or  less  effective 
advertisements  is  perhaps  a  very  open  question. 

From  our  own  observations  caretfuUy  made  on  the  spot 
we  are  inclined  to  suggest  that  so  far  as  any  awards  tliat 
may  be  made  for  engineering  exhibits  are  concerned  at 
St.  Louis,  such  should  be  accepted  as  a<  proof  of  bold 
enterprise  rather  than  as  a  certificate  of  superior  merit, 
for  it  is  undoubtedly  a  fact  that  some  of  the  best  engineer- 
ing firms  of  America,  apart  from  British  and  Continental 
engineering  firms,  were  not  to  be  found  amongst  the 
valiants  who  entered  into  competition  with  their  goods 
at  the  great  Exliibition  or  World's  Fair. 

The  meting  out  of  these  medals  and  diplomas  by  the 
judges  ill  America  again  raises  the  whole  question  as  to 
the  value  of  such  awards  to  the  trades  concerned,  and 
as  to  the  influence  which  they  have  for  good  or  evil 
upon  the  individual  fii-ms  connected  with  such  trades, 
seeing  that  the  public  generally  are  less  prone  at  the 
present  day  to  have  their  opinions  formed  for  them  than 
ever  they  were  in  matters  pertaining  to  works  of  con- 
struction or  the  products  of  our  technical  industries. 

In  most  exhibitions  the  firm  making  the  biggest  display 
while  having  the  greatest  floor  area  looks  upon  a  medal  as 
its  right  for  the  support  thus  given  to  the  exhibition  as 
a  "  show."  It  is  true  that  judges  more  or  less  competent 
are  appointed  to  pass  opinions  upon  the  exhibits,  but  it  is 
also  true  that  a  nice  show  and  large  space  are  very 
considerable  factors  in  creating  favom'able  impressions 
upon  the  judges,  coupled  with  the  hints  given  by  the 
management  as  to  the  good  services  which  the  big  space^ 
paying  exhibitors  have  rendered.  Knowing  these  facts 
somewhat  too  well  from  experience,  many  firms  absolutely 
decline  to  be  drawn  into  exhibitions  of  any  kind,  and  are 
content  to  keep  their  experiments  and  newest  productions 
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to  themselves,  and  prefer  to  depend  upon  their  own  etl'orts 
and  merits  to  secure  recognition  than  to  rely  upon  the 
somewhat  costly  and  precarious  method  of  advertising 
which  most  exhibitions  offer. 

We  are  of  opinion  that  although  the  awards  that  have 
been  given  in  some  recent  exhibitions  are  apparently  much 
prized  by  their  holders,  such  aids  towards  securing  public 
recognition  of  merit  will  not  be  as  much  appreciated  by 
the  public  as  they  once  were,  and  firms  depending  upon 
these  awards  will  have  no  right  or  reason  to  assume  that 
they  have  been  placed  in  a  position  of  advantage  over 
their  trade  rivals  who  did  not  feel  it  necessary  to  enter 
into  competition  witJi  them  in  the  exhibitions  from  which 
such  awards  were  made. 

Engineers  are  beginning  to  realise  that  the  design, 
efficiency,  and  utility  of  their  productions  must  have 
something  more  behind  them  than  the  mere  name  of  the 
firm,  however  eminent  it  may  be,  and  the  adding  to  the 
name  the  fact  that  medals  have  been  awarded  will  certainly 
not  outweigh  the  efforts  of  other  firms  more  original  in 
design,  even  if  less  extravagaiit  in  exhibition  publicity, 
as  a  better  design  and  the  more  efficient  production  will 
be  appreciated  by  the  purchasers  from  their  own  standpoint 
rather  than  from  any  artificially  created  standard  that 
exhibition  judges  may  have  set  up. 


DRAWING  OFFICE  DIFFICULTIES. 

The  difficulties  connected  with  engineering  drawing  offices 
belong  not  to  a  type  but  practically  to  the  whole  class  of 
engineering  works,  for  on  the  one  hand  some  works 
managers  are  prone  to  consider  the  drawing  office  as  being 
a.  non-product.i^•e  establislmient,  while  on  the  other  the  head 
draughtsman  or  chief  considers  that  the  works  manager 
has  nothing  to  do  but  copy  in  metal  or  other  material 
that  which  the  drawing  office  sends  to  him.  The  result 
of  this  misunderstanding  causes  endless  friction  to  arise, 
and  inflicts  losses  and  delays  upon  works  in  hand  that  are 
insufficiently  realised,  inasmuch  as  they  cannot  be  accu- 
rately estimated.  This  lack  of  blame  apportionment  is 
due  to  the  fact  that  no  particular  and  glaring  instances 
of  mismanagement  or  want  of  adaptation  or  working 
together  can  be  charged  by  the  principal  to  either  the 
drawing  office  or  the  works  management. 

It  would  be  to  the  advantage  of  very  many  firms  to 
bring  into  conference  the  works  manager  and  the  drawing 
office  more  frequently  than  is  at  present  attempted,  and 
the  evils  which  result  from  this  nmtual  ignoring  of 
assistance  would  be  at  once  remedied,  to  the  advantage  of 
the  principal  and  for  the  betterment  of  the  work  that  is 
to  be  produced.  Too  often,  however,  there  is  little  con- 
sideration shown  to  the  drawing  office  by  the  heads  of  the 
firm,  other  than  when  radical  departures  are  to  be  made, 
or  when  new  designs  are  to  be  brought  out  for  older  types 
of  productions,  with  the  result  that  the  technically  trained 
assistant,  or  the  draughtsman  who  has  carefully  studied 
the  details  and  difficulties  connected  with  a  certain  piece 
of  work  or  machinery,  is  given  no  encouragement  whatever 
to  produce  his  improvements,  but,  on  the  other  liand,  is 
met  with  indifference  w'hen  his  suggestions  or  sketches 
embodying  his  ideas  and  improvements  are  brought 
forward. 


To  be  parsimonious  in  the  drawing  office  is  probably 
the  most  dangerous  piece  of  economy  to  attem))t  to 
j)ractise,  as  sooner  or  later  originality  will  be  sapped,  and 
the  suggestions  that  are  always  liable  to  occur  to  the 
draughtsman  will  be  forgotten  just  as  quickly  as  they 
arise,  instead  of  being  developed  or  matured.  It  is  better 
to  waste  paper  with  a  draughtsman's  labour  thereon  than 
to  waste  the  moi^e  costly  material  in  the  workshops  with 
the  running  dead  charges  inwlved,  plus  the  greater  cost 
of  wages  thrown  on  that  material.  It  is  open  to  practically 
every  draughtsman  to  devise  slight  alterations  in  his  design 
that  would  make  less-  costly  and  more  efficient  that  which 
is  being  desig'ned,  provided  those  primai'ily  concerned 
recognise  that  time  is  necessary  for  the  study  that  is 
required  in  thinking  out  all  that  is  involved  in  the  work 
in  hand.  A  day  spent  in  scheming  out,  in  study,  and  in 
altering  plans  will  frequently  save  a  week  or  more  in  the 
works,  while  also  producing  a  better  machine  or  device 
a«  the  result. 

The  works  manager  can  naturally  point  out  practical 
difficulties  on  new  designs  or  proposals  that  the  drawing 
office  cannot  always  anticipate  oi'  apjDreciate,  while  on  the 
other  hand,  the  drawing  office  can  -devise  means  and 
methods  for  doing  work  and  for  producing  wliat  is  required 
fi'om  the  shops  that  would  never  I^e  suggested  to  the  more 
generally  occupied  worlis  manager,  and  it  is  only  by  the 
amalgamation  of  the  efforts  of  the  two  departments  or 
the  two  principals  of  such  departments  that  the  most 
satisfactory  results  will  be  ensured. 


NOTES  ON  NEWS. 

Rating  Rule  for  Marine  Motors. — At  the  autiuun 
general  meeting  of  the  Marine  Motor  Association,  held  in 
London  on  October  27th,  it  was  agreed  that  the  only 
efficient  method  of  rating  power  boats  was  to  tax  j^ower 
and  length,  which  both  tend  to  j^i'omote  speed,  and  to  put 
a  premium  on  sectional  area  or  displacement,  which  is 
detrimental  to  speed,  but  is  necessary  to  obtain  accom- 
modation and  a  wholesome  type  of  boat.  The  special 
committee  of  the  association,  reporting  on  the^  subject, 
stated  that  the  rule  as  it  now  stood  was  simply  length 
liuiltiplied  by  power,  divided  by  the  immersed  area  of  the 
cu.'ss  section  taken  at  the  point  of  greatest  beam.  In  this 
rule  length  and  power  were  treated  as  being  of  equal 
value  as  speed  producers,  whereas  the  results  of  the  past 
season's  racing  showed  clearly  that  length  was  of  very 
little  importance  as  compared  with  power,  at  any  rate 
until  the  power  increased  beyond,  say,  50  horse  power 
per  ton  displacement.  The  committee,  therefore,  suggested 
tliat  the  present  rating  rule  should  be  amended  and  altered 
in  such  a  manner  as  to  greatly  increase  the  tax  on  power, 
while  reducing  that  on  length,  leaving  the  sectional  area 
as  a  divisor  as  at  present.  It  was  resolved  to  alter  the 
rating  rule  in  accordance  with  the  committee's  finding, 
and  a  further  meeting  will  be  called  to  confirm  the 
decision.  It  was  agreed  to  communicate  wdtli  foreign 
governing  bodies  with  a  view  to  convening  a  conference 
and  drawing  up  a  programme  of  next  season's  racing 
events.  The  importance  of  having  an  international  ratuig 
rule  was  discussed,  and  the  association  determined  that  if 
a  conference  were  convened  a  strong  effort  should  be  made 
to  secure  international  agreement  on  this  subject. 

Machinery  for  the  Minotaur  Class  of  Cruisers. — Tlio 
Admiralty,  on  October  29th,  placed  orders  for  the  machinery 
of  the  tli'ree  armoured  cruisers  which  are  to  be  constructed 
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ii.  the  royal  dookyards.  One  of  the  shii)s  will  be  eufriiied 
Ly  Scott's  Shipbuilding  and  Engineering  Company,  of 
Gieeuock,  who  have  for  a  century  done  some  very  satis- 
factory work  for  the  navy  as  for  tiie  merchant  service ; 
;ind  the  other  two  ships  will  liave  machinery  by  Messrs. 
Harland  and  Wolff,  Belfast,  and  Messrs.  Humphrys, 
Tennant,  w.ud  Company,  London.  These  cruisers,  to 
Ije  known  as  the  Minotaur  class,  are  of  14,600 
tens  displacement,  and  in  respect  of  guns  and  armour  will 
be  the  most  powerful  cruisers  in  the  navy,  having  four 
9  '2  in.  guns  and  ten  of  7'5  in.  calibre.  The  speed  will  be 
23  knots,  to  be  attained  by  machinery  of  27,000  indicated 
iiorse  power.  There  will  be  four  cylinders  in  each  engine, 
although  the  triple-compound  system  will  be  still  adapted. 
The  diameter  of  the  cylinders  is  ii)^  in.  in  the  case  of  tiie 
high-pressure  cylinder,  65|  in.  in  the  intermediate,  and 
74§  in.  for  each  of  the  low-pressure  cyluiders,  the  stroke 
iu  all  cases  being  48  in.  The  power  is  to  be  maintained 
with  the  engines  making  125  revolutions.  Water-tube 
boilers  of  the  Babcock  and  Wilcox  and  Yarrow  type  will 
be  adopted  for  the  whole  of  the  steam  generation. 

Dry  Air  Blast. — ^Mr.  James  Gayley,  of  New  York,  read 
a  paper  last  week  before  the  New  York  meeting  of  the 
Iron  and  Steel  Institute  on  "  The  Ai)])lication  of  Diy  Air 
Blast  to  the  Manufacture  of  Iron.''    Tiie  variable  moistui'e 
of  the  atmosphere  has  long  been  recognised  as  a  barrier 
to  further  progress  in  blast-furnace  practice.    In  American 
blast  furnaces  the  Lake  Superior  ore,  of  which  about 
7,200  lb.  are  used  per  ton  of  iron,  varies  in  its  composi- 
tion withiii  only  10  per  cent  ;  but  the  atmosphere,  of 
which  11,7001b.  are  consumed  per  ton  of  iron,  varies  in 
its  proportion  of  moisture  from  20  to  100  per  cent  froin 
day  to  day.    The  problem  of  extracting  the  moisture  has 
been  solved  by  tlie  adoption  of  refrigeration  by  means  of 
anhydrous  annnonia.    An  insulated  chamber  containing 
coils  of  pipe  was  built  to  treat  the  air  from  a  blowing 
cylinder  3  ft.  in  diameter,  and  from  the  results  obtained 
with  this  experimental  plant  the  equipment  for  a  miidern 
furnace  was  worked  and  ai)]jlied  at  the  Isabella  furnaces 
of  the  Caniegie  Steel  Comjjany  at  Pit+sburg.    The  dry 
blast  plant  was  put  into  operation  on  August  11th,  1904, 
and  the  results  obtained  were  most  remarkable.  Prior 
to  its  adoption  the  furnace  from  August  1st  to  11th  pro- 
duced on  an  avei'age  358  tons  of  pig  iron  daily,  with  a 
coke  consumption  of  2,147  lb.      Using   dry  blast  from 
August  25th  to  September  9th,  the  daily  production  of 
pig  iron  averaged  447  tons,  with  a  coke  consumption  of 
1,7261b.    It  must  not  be  forgotten  that  these  results 
represent  the  beginning  of  operations,  and  that  further 
experience  in  manipulation  will  doubtless  result  in  a  still 
further    improvement.      In    addition    to   the  economies 
effected  by  the  application  of  dry  blast,  the  furnace  works 
with  greater  regularity  and  yields  a  uniform  jiroduct.  The 
importance  of  the  dry  blast  is  undoubtedly  far  reaching. 
Irs  application  to  the  Bessemer  converter  would  prob;ibly 
lesult  in  great  benefit,  and  important  economies  would 
doubtless  be  effected  in  copper  smelting,  in  open  hearth 
steel  furnaces,  and  in  other  processes  where  it  is  used  in 
laige  quantities. 

Birmingham  Asso(iation  of  Mechanical  Engineers. — 
The  first  ordinary  monthly  meeting  was  held  on  October 
20th,  at  the  G-rand  Hotel.  Mr.  R.  HoUiday,  president,  was 
in  the  chair.  In  the  course  of  a  paper  on  ""Wlieel  Gear- 
ing," Mr.  W.  H.  Thombery  said  that  all  classes  of 
engineers  were  anxious  to  get  the  maximum  of  power  at  a 
nsiniinum  cost.  For  a  long  time  after  the  introduction  of 
steam  power  toothed  gearing  was  universal,  power  from 
the  main  shaft  being  deiived  by  means  of  spur  gearing. 
This  was  later  superseded  T>y  wide  belts,  more  recently 
by  cotton  belts,  but  to-day  toothed  wheels  had  superseded 
that  method.  One  of  the  first  applications  of  toothed 
wheels  was  in  the  construction  of  clocks.    Cut  gears  could  I 


attain  a  very  high  sjjfed  if  accurately  made.  TIjo  sjieakcr 
went  on  to  siiow  that  wheel  gearing,  when  projierly  under- 
stood, tended  to  lengthen  the  life  of  machinery  very  con- 
siderably, whilst  the  saving  of  power  was  enormous. 
Bieakages  were  few — in  short,  where  an  engineer  was  a 
master  of  that  branch  of  machine  work,  tliere  was  a  great 
s;iving  of  labour  and  capital,  and  increased  outjjut  and 
more  satisfactory  results  all  lound  were  obtained.  A  dis- 
cussion followed,  and  thanks  were  tendered  to  Mr.  Thorn- 
bery  for  his  paper. 

BuLL-HBADBu  PiAiLWAY  Hail>^. — 'Messrs.  Ciosljy  Lock- 
wood  and  Son,  under  the  autlioiity  of  the  Engineeiing- 
Standards  Committee,  have  now  published  the  British 
Standard  specifications  and  sections  of  bull-headed  railway 
rails.  We  can  only  briefly  allude  to  the  fact  that  nine 
sections  have  been  considered,  ranging  from  60  to  100  11). 
j'cr  yard,  and  the  chemical  com])osition  has  been  clearly 
defined.  It  states  that  a  complete  cliemical  analysis  shall 
be  given  for  cast  rolling  from  drillings  or  tensile  pieces. 
The  area  of  the  ingots  are  specified,  as  also  the  permissible 
percentage  variation  in  weight.  The  rails  are  to  be 
branded,  and  the  process  of  manufacture  given  by  letter- 
ing, also  the  maker's  name  or  initials.  Complete  falling 
weight  and  tensile  tests  are  given  with  great  accuracy, 
and  there  are  a  number  of  other  minor  clauses.  A  set  of 
full  size  sections  with  eveiy  dimension  have  been  included, 
and  sizes  of  test  pieces. 

The  Thames  Passenger  Steamers. — ^The  Rivers  Com- 
mittee of  the  London  County  Council  liave  decided  to 
lecommend  tha  Council  to  accejit  the  tender  of  Messrs. 
Thornycroft  and  Co.  for  ten  boats  at  £5,951)  pei'  Ijoat ; 
the  tender  of  Messrs.  Napier  and  Miller,  Glasgow,  for  ten 
boats  at  £5,950  per  boat;  and  the  tender  of  the  Thames 
Ircmworks  Company  for  ten  boats  at  £6,500  per  boat. 
Each  fiinu  will  submit  working  drawings  for  approval 
before  the  work  is  commenced.  The  boats  will  be  130  ft. 
long  by  18  ft.  breadth,  and  the  dead  weight  to  be  carried 
at  a  draught  of  2  ft.  10  in.  will  be  25  tons.  Each  boat 
will  carry  320  passengers,  and  are  to  have  a  guaranteed 
sj)eed  of  13  miles  per  hour. 


NOTICES    OF    MEETINGS,  Ac 


Society  of  Engineers. — November  7th,  at  Royal  United 
Service  Institution.  Paper  by  Mr.  I.  Thame,  "  Recent  Develop- 
ments iu  Crashing-  and  Concentrating  Machines." 

M.^NCHESTEE  ASSOCIATION  OF  ENGINEERS. — -November  12th. 
Paper  by  Mr.  C.  J.  Searaau,  "Riveted  Joints." 

Institution  of  Civil  Engineers. — November  8tli.  Paper 
by  Mr.  A.  E.  Carey,  "Coast  Erosion";  also  Mr.  E.  'E. 
Matthews,  "  Erosion  on  the  Holderness  Coast  of  Yorkshire." 

Glasgow  Technical  College  Scientific  Society. — 
November  12th.  Paper  by  Mr.  A.  J.  Lawsou,  "  The  Diesel 
Internal-combustion  Engine,  as  applied  to  Electrical  Genera- 
tion." 

Birmingham  Association  of  Mechanical  Engineers. — 
November  5th,  ordinary  meeting;  November  7th,  visit. 

Institution  of  Electrical  Engineers. — November  8th. 
Glasgow  branch,  ordinary  meeting. 


In  order  to  secure  increased  locomotive  power  for  the  working 
of  the  "  Cornishman "  and  other  of  their  long-distance  non- 
stopping  express  trains,  the  Great  Western  Railway  Company 
are  to  shortly  introduce  the  first  of  an  entirely  new  type  of 
engine,  the.  wheel  arrangement  of  wliich  will  be  precisely  similar 
to  that  adopted  in  the  gigantic  locomotives  used  by  the  Phila- 
delphia and  Reading  Railroad  for  the  hauling  of  the  celebrated 
"  Atlantic  City  Flyers."  The  engine  of  the  Great  Western 
Company  will  be  erected  at  the  company's  works  at  Swindon 
from  tlie  designs  of  Mr.  G.  J.  Churcliward,  the  company's 
locomotive  superintendent,  and  will  Ije  submitted  to  trial  as 
against  the  recently  introduced  French-biiilt  de  Glehn  com- 
pound, and  also  the  celebrated  "City"  class  of  engine  of  the 
Groat  Western  line. 
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BOILER-MAKERS'   HYDRAULIC  MACHINERY. 


IX. — Fixed  Rivetehs. 

The  methods  used  in  the  design  of  a  lavge  fixed  riveter, 
such  as  that  illustrated  in  the  present  article,  are  much  the 
same  as  those  given  in  previous  articles.  The  manner  in 
which  the  stresses  are  set  up  is  similar  to  that  in  other 
machines  already  described,  but  as  the  parts  are  somewhat 
difterently  arranged,  and  the  methods  may  not  therefore 
appear  the  same,  we  propose  to  go  through  the  necessary 
calculations  for  the  main  parts  of  the  present  design. 


making  a  joint  difficult  to  keep  steam  tight  and  requiring 
a  lot  of  caulking.  With  a  plate-closing  head  there  is  now 
no  difficulty  in  making  an  almost  perfect  joint. 

The  riveter  body  is  made  in  two  parts,  the  hob  or  holder- 
up  being  of  cast  steel,  so  that  its  dimensions  may  be  kept 
down  for  riveting  small  boilers,  and  the  piece  for  carrying 
the  head  of  cast  iron.  These  are  bolted  together  by  two 
large  bolts  through  the  gap  for  taking  up  the  stress,  and 
one  small  bolt  at  the  foot. 

To  iind  the  stress  on  the  large  bolts  it  is  usual  to  take 
moments  round  A,  fig.  41,  the  centre  of  the  small  bolt. 

We  have,  power  of  riveter  x  distance  from  centre  of  snaps 


The  head,  which  will  be  described  in  a  following  article, 
is  of  the  plate-closing  variety,  and  has  a  power  of  160  tons — 
that  is,  it  closes  the  plates  to  be  riveted  with  a  pressure  of 
160  tons  and  then  closes  the  rivets  with  the  same  power. 

When  riveting  boiler  shells  it  has  been  found  in  practice 
that  some  of  the  rivet  gets  squeezed  in  between  the  plates 
since  these  cannot  be  brought  perfectly  close  together,  thus 
forming  a  thin  collar  aud  keeping  the  plates  apart,  and 


to  A  =  stress  on  large  bolts  x  distance  from  B  to  A; 
therefore 

,  ,^        160  X  230  . 

stress  on  bolts  =   =  522  tons. 

t 

Since  there  are  two,  the  stress  on  each 
=  ^  =  261  tons. 
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We  could  stress  these  to  5  tons  per  square  inch,  but  it  is 
considered  best  to  reduce  the  stress  in  the  case  of  these  to 
4  tons  per  square  inch.  If  the  stress  is  high  they  stretch 
considerably,  owing  to  their  length,  allowing  the  castings  to 
part  a  little. 

The  area  of  each  bolt  will  now  be 

261  •  , 

=  =  bo  square  niclies, 

4 

and  this  gives  a  diameter  of  about  9  in. 

Fig.  42  is  a  horizontal  section  through  the  riveter  at  the 
bolt  centre. 

In  finding  the  dimensions  of  the  ost-steel  hob  at  this 
section,  we  make  the  outer  or  compression  side  half  the  area 
of  the  inner  or  tension  side,  and  find  the  mean  depth,  and 
then  take  moments  round  0,  fig.  41. 

We  have  pull  on  metal  at  B  x  distance  from  B  to  C 
=  power  of  riveter  x  distance  from  centre  of  snaps  to 
centre  of  9  in.  diameter  bolts  ;  therefore 

power  of  riveter  by  13  ft.  3^  in. 


pull  on  metal 


160  X  159-5 
48^5 


4  ft.  0|in. 

=  526  tons. 


It  is  again  advisable  to  reduce  the  stress  on  this  section 
to  3  tons  per  square  inch  instead  of  4,  as  we  have  hitheito 
been  using. 

total  pull 


Area  of  metal  at  B  = 


stress  per  unit  area 


_         =  175  square  inches. 


Area  at  C  = 


175 
•1 


8  7  "5  square  inches. 


To  find  the  section  of  the  hub  at  points  further  up  it  is 
only  necessary  to  go  through  the  same  form  of  calculation 
for  each  section,  taking  care  to  give  the  back  a  neat  curve. 
The  section  at  two  intermediate  points  between  the  snap 
and  the  section  just  counted  should  be  calculated  to  find 
how  the  metal  tapers. 

A  somewhat  similar  procedure  is  g^ne  through  for  the 
cast-iron  half,  making  the  tension  side  four  times  the  area 
of  the  compression  side,  the  width  at  the  top  being  fixed  by 
the  size  of  the  riveter  head. 

A  key  is  arranged  between  the  castings  to  take  the  shear 
off  the  bolts.  This  is  placed  near  the  foot  and  just  above 
the  small  bolt. 


THE  GYROSCOPIC  EFFECT  OF  FLYWHEELS 
ON  BOARD  SHIP.* 

{Concluded  from  page  4'JtJ.) 
Ik  the  exijcrimeut  be  made  of  setting  the  peuduuhii  swiugiag 
with  the  brake  tlms  applied  to  the  fiywlieel  frame,  a  very 
difEerent  pheaomenon  will  be  observed.  The  pendulum  will 
indeed  still  swing  with  a  very  considerable  period,  but  the 
maximum  angle  attained  becomes  considerably  reduced  with 
each  successive  swing,  so  that  a  state  of  rest  is  reached  even 
after  two  complete  swings.  In  scientific  language,  the 
oscillation  of  the  pendulum  experiences  a  damping,  in  that  the 
energy  stored  up  in  it  is  destroyed  by  tlie  friction  applied  to 
the  flywheel  frame. 

The  gyroscopic  action  of  a  rotating  flywheel  has  in  the 
above  been  illustrated  as  applied  to  a  pendulum.  It  will 
readily  be  seen  that  it  may  be  applied  in  a  similar  man- 
ner to  retard  the  rolling  motions  of  a  vessel.  In  tigs.  lOo  and 
106  the  vertical  axis  of  the  flywheel  W  is  set  in  bearings 
in  a  large  frame  F  F,  which  can  turn  on  the  journals  P  P, 
about  a  horizontal  axis  lying  at  right  angles  to  that  of  the 
vessel.  It  may  be  made  to  rotate  rapidly  by  means  of  an  electro- 
motor or  a  steam  turbine. 

Fitted  to  a  frame  is  a  journal  p,  which  is  connected  with  the 
piston  rod  of  one  or  of  two  hydraulic  brake  cylinders  C,  and,  by 
the  throttling  of  the  area  ot  the  communication  tube,  enables 
.  the  swings  of  the  frame  F  F  to  be  braked  at  will.  The  frame 
is  ballasted  at  its  lower  side  by  a  weight  G,  as  was  done  on  the 
pendulum  model,  or  the  journals  P  P  may  be  fitted  somewhat 
above  the  position  of  the  centre  of  gravity  of  the  whole  frame. 
As  soon  as  any  outside  influence  begins  to  heel  the  vessel  over 

*  Paper  read  before  the  Institution  of  Naval  Arcbitecta  by  Herr  Otto  Schlick, 
in  March,  1904. 


in  a  direction  at  right  angles  to  its  length,  the  flywheel  frame 
will  incline  considerably,  with  the  result,  as  in  the  case  of  the 
pendulum  model,  that  moments  are  produced  which  not  only 
render  the  o.scillations  ot  tlie  vessel  considerably  slower,  but  also 
very  considerably  reduce  their  extent,  liut  those  two  conditions 
are  exactly  the  ones  wliich  alone  are  calculated  to  destroy  the 
rO'lUug  motions  cau^etl  by  the  waves.  A  vessol  fitlxid  witn  the 
appliance  illustrated  would,  according  to  this,  only  bo  subjecc 
to  insignificant  roiling  motions.  On  the  other  baud,  the 
frame,  with  its  flywheels  hung  up  within  ttie  vessel,  would 
swing  violently  lo  and  fro. 

in  adOiuon  to  the  hydraulic  brake,  it  will  be  necessary  to  fit 
one  or  two  powerful  band  brakes,  which  will  enable  the  flywheel 
to  be  held  at  large  angles  ol,  say,  more  than  45  cieg.,  or 
prevented  from  exceeding  these.  In  very  btormy  weather,  in 
which  considerable  inclinations  of  the  flywheel  are  to  be  expected, 
a  man  will  have  to  be  iold  ofi  to  attend  to  this  band  brake. 

In  view  of  the  model  here  exhibited,  the  conclusion  must  be 
come  to  that  the  energy  communicated  to  the  vessel  by  the 
action  of  the  waves  can  be  transferred  to  the  flywheel,  and 
may,  by  means  of  the  brake  fitted  to  the  latter,  be  destroyed. 
Ihc  hull  of  the  vessel  only  transfers  to  the  flywheel  the  energy 
produced  by  the  waves;  and,  according  to  the  theory  of  the 
top,  a  very  small  inclination  of  the  vessel  will  enable  it  to  do 
this.  In  the  appliance  described  we  have  an  excellent  means, 
if  not  of  jjreventing  the  motions  of  the  vessel,  of  at  least 
reducing  them  to  a  minimum. 

In  the  case  of  a  vessel  the  efl'ecit  of  a  flywheel  will  not,  of 
course,  show  itself  in  such  a  striking  manner  as  in  that  of  the 
model.  In  the  lattpr  the  conditions  are,  in  regard  to  dimensions, 
exaggerated;  for  the  diameter  and  weight  of  the  wheel  are 
greater  in  proportion  than  tliey  could  be  in  a  real  case. 

On  the  other  hand,  it  must  be  remembered  that  the  eixcum- 
ferential  speed  of  the  flywheel  on  the  model  is  only  about  one- 
tenth  of  that  which,  in  view  of  the  scale  of  the  model,  it  ought 
to  have,  since  the  electromotor  cannot  make  it  go  faster.  The 
exaggeration,  then,  in  the  model  of  the  action  in  question  is  not 
so  very  great  as  at  first  sight  it  may  appear. 

The  question  may  now  be  asked,  whether  the  action  of 
a  flywheel  oi  the  dimensions  that  may  fairly  be  adopted  in  a 
vessel,  will  really  be  sufficient  to  exercise  a  marked  intiueno©  on 
her  rolling  motions;  and,  again,  whether  the  diameter  of  a 
flywheel  that  can  exercise  a  markedly  damping  influence  on  the 
rolling  motions  of  a  vessel,  is  not  so  great  that  the  whole 
arrangement  becomes  practically  impossible  or  unsuitable  for  the 
purpose  intended. 

Before  this  question  could  be  satisfactorily  answered,  it  was 
neccssar}'  that  the  system  should  undergo  scientific  examination. 
This  dithcult  work  was  undertaken  by  several  professional  men, 
viz. :  by  Professor  Sonimerfield,  ProfessoT  H.  Lorenz,  and  Pro- 
fessor Foppel.  The  last-mentioned  gentleman  went  very  care- 
fully into  the  question,  and  worked  out  the  elaborate  calculations 
for  a  definite  example.  The  calculations  went  to  show  that 
even  with  large  vessels  a  considerable  effect  may  be  produced  by 
the  apparatus. 

In  order  to  render  the  following  results  intelligible,  a  circum- 
stance must  now  be  referred  to  which  has  hitherto  been  dis- 
regarded. 

The  motions  of  the  axis  of  the  flywheel  are  not  oonfined 
to  the  swings  which  it  makes  in  a  period  equalling  that  of  the 
rolling  motions  of  the  vesseJ,  but  comprise,  also,  small  oscillations 
of  very  short  period,  which,  in  connection  with  the  theory  of 
the  top,  are  called  "  nutations."  When  the  speed  of  rotation  is 
great,  both  the  amplitude  and  the  period  of  these  oscillations  are 
very  small,  but  as  the  speed  decreases  these  both  increase.  The 
nutations  may  be  clearly  observed  in  the  sjnnning  of  every 
top  after  its  speed  has  considerably  lessened,  in  the  shape  of 
the  well-known  reeling  motions  that  it  goes  through  shortly 
before  its  fall.  The  periods  of  these  small  secondary  movemenits 
are  given,  amongst  other  particulars,  in  the  above  table. 

In  order  to  show  the  effect  of  the  installation  of  a  flywheel 
on  board  of  a  medium-sized  steamer,  the  results  of  calculations 
made  for  a  particular  vessel  will  now  be  given.  The  steamer 
chosen  is  one  of  6,000  metric  tons  (5,903'3  English  tons),  whicli 
has  a  metacentric  height  of  0  5  metre  (17f  in.),  and  a  period  of 
15  seconds  (for  a  double  roll)  when  not  fitted  with  a  flywheel. 
On  this  vessel  let  a  flywheel  4  metres  (15'12ft.)  in  diameter, 
weighing  10  tonnen  (9842  English  tons),  be  installed, 
having  a  speed  of  rotation,  measured  at  the  periphery,  of  200 
metres  (656  ft.)  per  second.  At  this  speed  of  rotation,  a  wheel 
that  is  carefully  designed  and  made  of  the  best  material  may  be 
worked  without  danger. 

The  total  weight  of  the  flywheel,  with  its  swinging  frame  and 
motor,  is  taken  at  about  20  tons,  and  the  arrangement  of  the 
axial  trunnions  of -the  flywheel  frame  is  assumed  to  be  such  that 
the  distance  r  of  the  centre  of  gravity  is,  according  to  one  design, 
at  a  point  0  5  metre  (19f  in.)  below  the  axis  of  motion;  while, 
according  to  another  one,  this  jwint  is  at  1  metre  (39f  in.) 
below  the  axis.  The  moment  due  to  the  oscillation  of  the  fly- 
wheel frame,  and  which  must  be  overcome  by  the  hydraulic  brake, 
is  taken  for  an  angular  velocity  equal  to  1,  and  is  denoted  in 
the  table  by  the  letter  k.    The  angle  of  phase  difference,  by 
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which  the  swings  of  the  frame  lag  behind  those  of  the  vessel  is 
deuotcd  by  v.  The  figures  given  in  the  table  show  that  the 
effect  of  the  flywheel  on  the  rolling  motions  of  the  vessel  is  a 
very  prououuced  one.  For  instance,  when  r  =  0  5  metre  and 
k  =  26,300  kilogramme  metres,  the  angle  of  swing  is  reduced 
ai'ter  one  oscillation  to  0  3  of  the  starting  angle,  while  for  k  = 
39,000  kilogramme  metres  it  falls  to  0  22. 

When,  therefore,  the  vessel  has  by  some  means  been  inclined 
to  an  angle  of  about  4  deg.  from  the  upright,  it  will  with  the 
next  roll  reach  an  angle  of  inclination  of  only  about  1  deg.,  and 
with  the  second  roll  have  come  almost  to  rest  again;  while  the 
same  vessel  without  the  flywheel  would  probably  come  to  rest 
after  from  six  to  seven  rolls.  The  table  further  shows  that  the 
period  of  oscillation  of  the  vessel  is  materially  increased,  by 
which,  of  course,  the  influence  of  the  waves  in  the  production 
of  transverse  oscillations  is  considerably  weakened.  It  will  be 
seen  that,  in  order  to  obtain  as  large  a  period  as  possible,  it  is 
necessary  to  keep  the  value  of  E  within  certain  limits. 

In  the  calculation  from  wluch  the  results  here  given  were 
taken,  the  damping  effect  of  the  resistance  of  the  water  was 
disregarded.  The  ship  will  then  in  reality  come  to  rest  still 
more  quickly  than  was  assumed  here.    A  further  result  of  the 


Fig.  10a. 


Fio.  lOii. 


calculation  is  that  the  secondary  oscillations  are,  on  the  appli- 
cations of  the  brake,  in  nearly  all  oases  periodically  damped,  and 
are  therefore  of  no  consequence.  There  need  theni  be  no  apprehen- 
sion that  the  flywheel  will  produce  shocks. 

The  moment  to  be  taken  by  the  brake  depends  upon  the 
angular  velocity  with  which  the  flywheel  frame  swings  through 
the  vertical  position.    In  the  present  example  this  amounts  to 


half-roll  to  port,  reach  an  inclination  of  13  deg.,  and  in  the  course 
of  the  next  half-roll  to  starboard  one  of  8  deg.  During  tlus  time 
the  swings  of  the  flywheel  frame  will  be  so  violent  that  they 
will  have  to  be  stopped  by  means  of  the  band  brake  or  buffer, 
at  an  angle  of  inclination  of  about  45  deg.  From  the  moment 
when  the  oscillations  are  damped  down  to  about  3  deg.  they  will 
play  tbemsclves  out  in  the  manner  shown  in  the  table;  that  is  to 
say,  after  two  more  swings  the  vessel  will  practically  come  to 
rest.  Such  large  inclinations,  however,  of  vessels  fitted  with 
flywheels  will  not  occur  at  oil,  for  the  object  of  the  apparatus 
ih>  that  vessels  fitted  with  it  shall  never  attain  to  considerable 
angles  of  heel. 

ii  the  case  of  a  vessel  not  fitted  with  a  flywheel,  a  wave  gives 
a  vessel  a  certain  inclination,  which  is  increased  gradually  more 
and  more  by  the  following  waves.  This  ra23id  increase  of 
inclination,  after  the  passing  of  several  waves,  is  only  rendered 
possible  by  the  circumstance  that  the  damping  resistance  of  the 
water  remains  very  small  (even  if  bilge  keels  are  fitted)  so  long 
as  the  angle  of  heel  has  not  become  considerable  in  amount; 
or,  in  other  words,  the  work  consumed  by  the  damping  resistance 
does  not  become  equal  to  the  energy  communicated  to  the  vessel 
by  the  succession  of  wa\'cs  until  a  very  large  angle  of  heel  is 
reached.  The  violent  rolling  motions,  then,  of  a  vessel  not  fitted 
with  a  flywheel  are  the  accumulated  effect  of  a  whole  series  of 
waves.  When,  however,  a  vessel  is  fitted  with  a  flywheel,  the 
conditions  become  very  materially  different.  In  this  case  the 
first  small  inclinations  themselves  are  subject  to  a  powerful 
damping  action,  so  that  an  accumulation  of  roll  can  never  take 
place.  Herein  lies  the  principal  work  of  the  apparatus,  and  at 
the  same  time  the  guarantee  for  its  success. 

It  will  be  of  further  interest  to  have  for  a  given  vessel  a 
general  guide  as  to  how  large  the  flywheel  will  have  to  be  made, 
in  order  that  its  effect  may  be  sufficiently  great. 

I  is  the  moment  of  inertia  of  the  flywheel  about  its  axis  of  motion. 

o)  is  the  angular  velocity  of  the  flywheel. 

6  is  the  moment  of  inertia  of  the  vessel  about  its  horizontal  longi- 
tudinal axis  passing  through  the  centre  of  gravity. 

((„  ii  the  greatest  angular  velocity  with  which  the  vessel  without 
flywheel  attains  the  middle  (upright  position,  when  the  angles  of  roll 
are  equal  to 

For  the  attainment  of  a  powerful  effect  it  is  necessary  that 
but  even  if 

I_w  ^  J_ 

eV„  10 

the  power  of  the  appliance  will,  in  maiiy  cases,  be  sufficient. 


The  Rolling  ok  Steamers. 


Moment  at  brake  in  kilogramme  metres  for  an  angular  velocity 
=  1   

Period  of  steamer  for  a  double  roll   

Coefficient  of  dampiuc  x'l  m  e  -  pt  in  equation  (6)  of  the 
aijpendix   

After  a  double  roll,  the  angle  of  inclination  is  reduced  to  the 
following  fractions  of  the  starting  angle   i  

/  Period  in  seconds. 
Secondary  oscillations  made  by  the  Hy  wlieel  ^ 

(.  Damping  

Ratio  5i  i.e.  ratio  of  inclination  of  frame  of  flywheel  to  inclina- 

tion  of  steamer  

Angle  of  phase-difference^  ">  in  equation  (10  of  the  appendix)  


0-5  metre  (191 

in.) 

r  =  1-00  metre 
(39i  in.) 

A-  =  8,2S0 

k  =  11,700 

A-  =  18,500 

i-  =  26,300 

A-  =  39,000 

k  =  20,000 

i.=  48,000 

21-8 

21-5 

21-1 

20-6 

19-0 

18-5 

17-6 

0-0185 

0-026 

0-041 

0-058 

0-079 

0-020 

0-0415 

0-67 

0-57 

0-42 

0-30 

0-22 

0-o9 

0-48 

2  S 

After  1  sec. 
■educed  to  i. 

3  5 

After  1  sec. 
reduced  tj  4 

)  With  this  brake  moment  the  secondary  f 
j  oscillations  are  aperiodically  damped. 

3 -8         i  Aperiodically 
1  damped. 
Considerably 
damped. 

12-0 

12-0 

11-6 

11-4 

9-9 

6-78 

6-01 

7s=  35' 

75"  20' 

66'  20' 

55°  40' 

40'  40' 

74°  0' 

50°  20' 

about  016,  and  if  the  value  of  K  be  taken  at  26,300  kilogramme 
metres,  the  brake  moment  will  amount  to  4,200  kilogramme 
metres.  When,  therefore,  in  our  examples  the  trunnion  on 
which  the  brake  cylinder  is  to  act  is  taken  at  a  distance  of  2 
metres  from  the  axis  of  motion  of  the  flywheel  frame,  the  brake  ! 
cylinders  must  exert  a  pressure  of  21  -tons. 

Since  the  flywheel  frame  makes,  as  the  table  shows,  inclinations 
about  from  ten  to  eleven  times  as  great  as  those  of  the  vessel 
herself,  the  flywheel  frame  might,  in  the  ease  of  very  extensive 
rolling  motions,  turn  right  over,  which  would  not  be  admissible. 
An  appliance  must  therefore  be  fitted,  taking  the  form  either  of 
a  brake  strap  or  of  a  buffer  which  will  prevent  the  frame  from 
attaining  a  greater  inclination  than  about  from  30  deg.  to  45  deg. 

Let  it  now  be  assumed  that  the  vessel  has  been  inclined  over 
by  some  outside  influence  to  an  angle  of  18  deg.  to  starboard — 
an  angle  which,  in  the  case  of  a  vessel  fitted  with  a  flywheel> 
is  scarcely  admissible.    The   vessel  will,   in  the  course  of  a 


I,  it  is  true,  will  always  be  very  small  in  comparison  with  8  ;  but,  on 
the  other  hand,  the  angular  velocity  co  of  the  flywheel  can  be  very 
considerably  greater  than  that  reached  by  the  vessel  in  its  rolling 
motions  during  stoi-my  weather  ;  and  it  will  therefore  be  possible  to 
bring  the  ratio  just  mentioned  within  the  necessary  limits.  It  is, 
indeed,  to  be  expected  that  the  carrying  out  of  the  arrangement  here 
outlined  will  meet  with  many  and  perhaps  unexpected  difficulties,  but 
in  the  present  state  of  engineering  science,  it  may  also  be  confidently 
expected  that  these  will  be  overcome.  So  far  as  can  at  present  be 
judged,  it  is  to  be  expected  that  the  arrangement  may  be  successfully 
applied  to  steamers  of  moderate  dimensions,  such  as  cross-channel 
steamers  and  others  serving  similar  purposes,  and  that  the  disagreeable 
effects  which,  for  very  many  passengers,  attach  to  a  sea  voyage  may  be 
considerably  alleviated.  However  this  may  be,  1  wish  to  emphasise 
that  in  the  preparation  of  the  present  paper  my  principal  aim  has  been 
to  create  interest  in  the  scientific  aspects  of  the  proposal,  while  leaving 
to  the  future  the  question  of  the  putting  of  it  into  practice. 
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ON   SOME   WATER   SOFTENERS   OF  A 
NOVEL  DESIGN. 

By  Dr.  Alfred  Gradenwitz. 

The  necessity  of  having  for  many  industrial  pui'poses  at 
one's  disposal  a  water  as  pure  as  possible  is  a  fact  fairly 
generally  recognised.  As  the  water  found  in  nature,  so 
far  from  being  pure,  contains  in  solution  varying  amounts 
of  different  mineral  additions,  apart  from  mechanical 
impurities,  this  water  has  to  be  purified  chemically,  when 
any  mineral  dissolved  therein   will   be    transformed  by 


Fig.  1. 


the  addition  of  corresponding  chemicals  into  insoluble 
compounds,  so  as  to  be  precipitated  and  susceptible  of 
being  removed.  The  water  treated  in  that  way  is  said 
to  be  softened. 

This  softening  is  of  especial  importance  in  the  case  of 
the  water  used  for  feeding  steam  boilers.  Among  the 
mineral  compounds  which  have  to  be  done  away  with  in 
the  chemical  purification  of  water  the  most  important 
are  bicarbonates  and  sulphates  of  limestone  and  magnesia, 
as  well  as  iron  monoxide,  whereas  other  impurities  such  as 
chlorides  of  calcium,  magnesium  and  sodiunj,  silica,  potas- 
sium nitrate,  and  Glauber's  salt  (sodium  sulphate),  etc., 
are  either  present  only  in  very  small  amount,  or  not 
susceptible  of  being  removed  by  simple  means.  As,  how- 
ever, these  salts  are  so  strongly  soluble  as  to  form  solid 
precipitates  only  after  a  far  advanced  saturation,  it  will 
be  sufficient  once  or  twice  per  week  to  blow  off  some  water 
from  the  boiler  contents  in  order  to  prevent  a  saturation 
and  to  keep  the  boiler  walls  in  a  clean  state. 

The  substances  generally  used  for  converting  the  bicar- 
bonates and  sulphates  of  lime  and  magnesia  into  insoluble 


compounds  are  soda  carbonate,  caustic  lime,  and  caustic 
soda.  Analysis  will  have  to  ascertain  which  and  what 
amounts  of  these  substances  should  be  used  for  each  given 
water.  In  most  cases,  however,  caustic  lime  and  sodium 
carbonate  are  used,  the  former  having  to  free  the  bicar- 
bonates from  the  carbonic  acid,  thus  converting  the  latter 
as  well  as  itself  into  monocarbonates,  which  are  insoluble, 
so  as  to  sink  down  to  the  bottom  as  a  slime.  The  carbonate 
of  soda,  on  the  other  hand,  will  act  on  the  sulphate  of  soda, 
when  the  former  equally  sinks  to  the  bottom,  while  the 
latter  remains  in  solution  in  the  water,  adding  itself  to 
the  above-mentioned  readily  soluble  salts  in  the  boiler 
water,  to  be  removed  from  the  boiler  by  a  periodical 
blowing. 

For  certain  compositions  of  water,  on  the  other  hand, 
caustic  soda  is  used  to  advantage.  This  substance  will 
first  precipitate  the  bicarbonates  by  forming  monocar- 
bonates and  converting  itself  into  carbonate  of  soda,  while 
the  latter  acts  on  the  sulphate  of  lime  in  the  way  above 
mentioned.  This  process  is,  however,  available  only  in 
the  case  of  the  bicarbonates  and  sulphates  being  present 
in  the  water  in  such  proportions  that  the  carl)oiiate  of 
soda  formed  from  the  caustic  soda  is  used  in  precipitating 
the  sulphate  of  lime,  while  an  excess  of  soda,  in  addition 
to  being  a  loss,  would  result  in  a  needless  increase  of 
amount  of  the  salt  present  in  the  boiler  water. 


Fio.  2. 

The  water-softening  apparatus  represented  in  section  in 
hg.  1  is  designed  by  Mr.  Halvor  Breda,  Berlin-Charlotten- 
burg,  for  outputs  of  0'2  to  150  cm.  per  hour,  and  intended 
for  boiler  plants  to  10  to  80  sq.  m.  heating  surfaces.  The 
water  to  be  cleaned  will  fu-st  enter  a  shallow  upper 
reservoir,  where  the  water  level  is  maintained  constant  by 
means  of  a  floating  valve.  In  this  reservoir  the  water  is 
heated  with  steam  by  means  of  a  so-called  noiseless  heating 
device  to  so  high  a  temperature  as  necessary  for  perfectly 
carrying  out  the  chemical  reaction ;  50  deg.  Cen.  will  in 
most  cases  be  sufficient,  but  with  water  holding  much 
magnesia  the  necessity  of  heating  up  to  80'  deg.  may  occur. 
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The  heat  supplied  to  the  water  will,  however,  so  far  fixjiii 
being  lost  be  used  in  the  boiler,  as  the  water  undergoes 
only  a  slight  cooling  in  the  apparatus.  The  heated  water 
flows  from  the  upper  reservoir  to  the  funnel-shaped  mixing 
vessel,  the  rate  of  flow  being  controlled  by  a  cock.  The 
lye  dropping  from  a  special  reservoir  meets  the  heated 
raw  water  in  the  mixing  funnel,  where  the  precipitation 
of  the  water  forming  boiler  scales  ta.kes  jilaoe  instanta- 
neously.   The  water  thus  rendered  turliid  next  enters  the 


being  the  most  satisfactory  plan  for  small-sized  plants. 
For  larger  plants  Mr.  Breda  has,  however,  designed  another 
type  of  apparatus  (see  fig.  2).  This  has  been  patented, 
and  shows  the  following  features:  — 

(1)  The  supply  of  the  proper  amounts  of  chemical 
solutions  (saturated  lime  water  and  sodium  carbonate  or 
hydroxide  solutions)  is  controlled  automatically  fi'oni  the 
inlet  of  raw  water,  so  tha.t  as  soon  as  the  water-supply 
valves  are  o]iened  the  lye  supplies  are  also  set  working. 


Fio.  3.— THE  BREDA   WATER  SOFTENER. 


clearing  vessel,  the  capacity  of  which  is  so  designed  that 
the  water  is  just  kept  there  for  an  hour,  when  the  slime 
will  be  deposited  at  the  bottom,  while  the  water  runs 
slowly  down  the  funnel  for  a  while,  and  after  reaching  the 
lower  edge  of  the  latter  rises  slOwIy  again  in  the  angular 
space,  eventually  traversing  a.  filter  located  in  the  uppei' 
part  of  the  clearing  reservoir,  whence  the  water  is  conveyed 
in  a  clear  condition  and  free  from  any  boiler  scale  to  the 
clean-water  recipient. 

The  supply  of  air  and  steam  is  controlled  by  hand,  this 


and  vice  versa,  the  latter  thus  being  strictly  proportional 
to  the  amount  of  water  supplied. 

(2)  The  lime  water  obtained  is  always  saturated  and 
clear,  the  lime  pulp  being  stirred  by  means  of  the  air 
bulbs  carried  along  from  the  water  in  the  tipping  box, 
thus  warranting  a  uniformity  in  the  softening  of  the  water 
which  it  was  so  far  impossible  to  obtain. 

As  seen  from  fig.  2,  the  raw  water  enters  at  a,  being 
decomposed  there  by  a  current  separator  h  into  two 
currents,  one  of  which  flows  to  the  pre-heater  c,and  the 
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otlier  to  the  lime  saturator  d,  the  iiiutuul  ratio  beinp; 
determined  fi-om  the  analysis  of  the  water  and  maintained 
constant  alter  the  apparatus  has  once  been  adjusted. 

The  pre-heater  c  is  constructed  in  two  different  shapes. 
In  the  case  of  exhaust  steam  being  used  for  heating  the 
water  falls  slowly  down  over  steps,  while  the  steam 
entering  from  below  rises  to  the  top  in  a  direction  contraiy 
to  the  water  while  mixing  with  the  latter ;  a  possible 
excess  may  escape  into  the  open  air  through  a  pipe  on 
the  top.  Where  live  steam  is  used  for  heating  the  steam 
enters  the  water  immediately  through  a  so-called  noiseless 
water  preheater,  being  condensed  perfectly,  <so  that  no 
heat  is  being  lost. 

Tlie  part  of  the  water  current  intended  for  the  prepara- 
tion of  the  lime  water  is  separated  once  more  into  two 
portions,  one  of  which  goes  immediately  to  the  lime-water 
saturator,  while  the  other  first  actuates  a  small  tipping 
box  being  filled,  poured  out,  and  replaced  in  position  about 
five  times  per  minute.  This  tipping  box  serves  a  double 
purpose,  as  by  the  inteimittent  outpouring  into  the  lime- 
water  saturator  some  air  is  always  carried  along  into  the 
latter,  while,  on  the  other  hand,  with  each  stroke  a  given 
amount  of  soda  solution  is  being  derived  from  the  reservoir 
by  means  of  a  small  tumbler  and  poured  out  into  the 
mixing  tank. 

The  lime-water  satui'ator  cl  is  a  cylindrical  vessel  with 
pointed  bottom  placed  beside  the  clearing  tank,  and  fitted 
on  the  top  with  an  outlet  tulje  for  the  ready  pre])ar'ed  lime 
water.  The  lime  is  filled  in  once  or  twice  each  day,  either 
in  the  dry  or  in  the  slaked  state,  and  the  water  flows  down 
to  the  lowest  point,  traversing  and  lixiviating  the  lime. 
Cold  water  is  susceptible  of  dissolving  '/ttg  of  its  weight 
of  sodium  hydroxide,  and  by  mixing  the  water  so  intensely 
with  the  lime  and  keeping  it  for  a  sufficient  length  of  time 
in  its  intimate  contact  a  most  perfect  saturation  of  the  lime 
water  is  obtained  without  using  any  mechanically-driven 
stirring  mechanism.  The  air  bubbles  rising  from  the 
mixture  of  the  lime  and  water  are  caught  by  the  funnel 
built  into  the  reservoir  and  withdrawn  through  the  central 
tube ;  the  lime  water  will  rise  upwards  slowly  while  being- 
cleared,  and  the  lime  slimes  are  steadily  dropping  to  the 
bottom  continuously  to  come  in  contact  with  the  entering 
water  until  a  complete  lixiviation  is  secured. 

Every  morning  before  work  is  commenced  the  lixiviated 
lime  should  be  discharged  and  fresh  amounts  filled  in. 
Tlie  soda  lye  recipient  g  is  filled  with  water  once  per  day, 
the  amount  of  calcinated  soda  necessary  for  the  da}-  being 
dissolved.  From  the  reservoir  the  solution  fiows  to  a  sniall 
box  placed  beside  where  the  level  is  maintained  constant 
by  means  of  a  floating  valve.  From  this  box  the  tumbler 
connected  to  the  tipping  box  will  take,  as  above  mentioned, 
about  five  times  per  minute,  a  small  amount  of  which,  is 
conveyed  to  the  mixing  tank  e,  where  the  three  liquids — 
i.e.,  the  heated  raw  water,  the  saturated  lime  water,  and 
the  soda  solution  (all  of  them  in  accurately  measured 
amounts) — will  meet  each  other  so  as  to  cause  a  chemical 
conversion  of  the  impurities  forming  boiler  scale  into 
insoluble  carbonates  to  take  place.  In  virtue  of  the 
gyratory  movement  perfonned  there  by  the  water  the  pre- 
cipitated salts  will  be  assembled  in  fiakes,  so  as'  to  drop 
to  tlie  bottom  in  virtue  of  their  gravity.  This  apparatus, 
is  made  either  with  or  without  filter,  a  separate  filter  being 
sometimes  preferred. 

Wherever  the  composition  of  the  water  does  not 
necessitate  the  use  of  lime  water,  hydroxide  or  carbonate 
of  soda  is  used,  when  the  apparatus  may  be  simplified. 
The  form  and  kind  of  filter  (either  combined  wood  wool 
and  thin  gravel  or  special  gravel  filters)  is  adapted  to  the 
consistency  of  the  slimes  precipitated. 

An  apparatus  similar  to  the  one  described  in  the  first 
place  has  been  designed  by  Mr.  Breda  for  freeing  condenser 
water  from  the  oil  it  contains,  and  the  process  is  being 
applied  also  to  freeing  well  water  from  iron,  and  for 
purifying  refuse  water. 
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A  SCIENTIFIC   INVESTIGATION   INTO  THE 
POSSIBILITIES  OF  GAS  TURBINES.* 

{Concluded  from  page  J^82,) 

The  aiitlior  tbeii  discusses  the  four  cycles,  one  or  more  cases 
being  chosen  in  each  cycle.  In  the  first  cycle  the  gas  is 
burned  at  constant  pressure;  in  the  second  cycle  it  is  burned 
at  constant  volume;  in  the  third  cycle  water  is  employed  to 
absorb  some  of  the  heat  of  explosion,  the  superheated  steam 
reproduced  being  used  in  a  turbine ;  the  fourth  cycle  is  a 
regenerative  cycle  vrith  low  compression.  Particulars  of  the 
several  cycles  and  cases  are  given  in  the  following  table.  Cases 
3a  and  4a,  of  cycle  I.,  and  1a  and  2a,  of  cycle  II.,  refer  to 
cases  in  wliich  divergent  nozzles  are  employed  to  convert  the  heat 
energy  of  the  gas  into  kinetic  energy. 


TABLE — Comparing  the  several  Cycles  and  Cases. 


Compression. 

Max. 

Cycle. 

Case. 

Temp, 
abs.  C. 

Press, 
lbs.  per 
sq.  in. 
abs. 

Max. 
temp, 
abs,  C. 

press, 
lbs.  per 
sq.  in. 

abs. 

Ideal 

eflBciencv. 
(E)  ■ 

Ratio  of  neg". 

work  to 
gross  work. 

I. 

1 

ssy 

42 

973 

42 

0-25 

0-40 

I. 

2 

389 

42 

2273 

42 

0-25 

0-17 

I. 

3  and  3a 

6S2-5 

300 

2273 

300 

0-5S 

0-30 

I. 

3  and  4a 

909 

818 

2273 

SIS 

0-68 

0-40 

II. 

1  and  lA 

500 

101 

2273 

459 

0-55 

0-23 

I(. 

2  and  2a 

750 

417 

2273 

1265 

0-68 

0-38 

III. 

2 

682-5 

300 

2273 

300 

0-33 

0-41 

IV. 

353 

30 

2273 

30 

0  84 

0-16 

Referring  to  cycle  I.,  cases  3a  and  4a,  the  author  says:  The 
ideal  efficiency  is  high,  from  058  to  0  68.  How  near  one  could 
approach  this  efficiency  in  praatice  would  depend,  of  course,  both 
on  the  losses  in  the  motor  proper  and  on  the  losses  in  the  pump. 

The  losses  in  the  motor  proper  may  be  taken  to  include  the 
losses  in  the  combustion  chamber,  if  such  is  employed,  and  in 
the  nozzles.    The  motor  losses  will  then  consist  of: — • 

1.  Loss  of  heat  by  radiation  and  conduction. 

2.  Fluid  friction. 

3.  Friction  in  turbine  bearings. 

4.  Loss  due  to   incomplete  expansion. 

The  first  loss  will  be  large,  but  should  be  less  than  in  recipro- 
cating engines,  owing  to  the  higher  velocities  employed  and  to 
the  higher  temperatures  allowable  in  the  metal. 

The  second  loss  will  be  considerable,  but  much  less  than  in 
turbines  using  saturated  steam.  It  has  been  found  by  experi- 
ment that  hot  dry  air  causes  much  less  friction  than  wet  steam. 
(The  steam  is  always  wet  in  a  De  Laval  turbine  casing,  unless 
it  enters  the  nozzhis  with  a  large  amount  of  superheat.) 

The  third  loss  will  be  trifling,  and  the  fourth  loss  should  be 
moderate.  The  discharge  of  heat  with  the  exhaust  gases  is 
here  only  considered  as  a  loss  in  so  far  as  it  exceeds  that  of  an 
ideal  engine. 

It  is  difficult  to  estimate  the  pump  losses.  Rotary  compressors 
on  the  turbine  principle  seem  to  have  been  employed  only  up  to 
about  80  lb.  pressure.  Whether  or  not  they  are  suitable  for  hieh 
pressures  is  a  point  which  we  want  very  badly  to  know  about. 
One  would  be  inclined  to  believe  that  the  fluid  frictional  losses 
with  such  machines  would  be  very  great  if  attempts  were  made  to 
obtain  high  pressures.  It  by  no  means  follows,  however,  that  a 
fairly  efficient  rotary  air  compressor  cannot  be  devised. 

A  reciprocating  compressor  always  has  the  disadvantage  that 
the  air  when  dra^vn  in  becomes  heated  by  contact  with  the  hot 
metal  surfaces  before  compression  commences.  ThLs  evil  is 
reduced  by  compounding.  It  is  an  evil  that  occurs  to  a  serious 
extent  with  reciprocating  gas  engines  working  on  the  Otto  cycle. 

With  a  reciprocating  compressor  it  will  be  difficult  ito  avoid 
the  necessity  of  jacketing  the  cylinder  if  high  compressions  are 
employed.  This  will  bring  the  compression  curve  below  the 
adiabatic  and  reduce  the  efficiency  as  before  explained. 

In  any  case,  whatever  be  the  nature  of  the  pump  there  is  bound 
to  bp  a  certain  amount  of  heat  passed  through  the  walls  of 
the  pump  cylinders  or  casing.  If  this  loss  is  made  up  by 
friction  or  impact  within  the  pump,  the  compression  may  be 
along  an  adiabatic  curve,  but  the  loss  will  still  have  to  be  paid 
for 


•Paper  read  by  Mr.  R.  M,  Neilson'before  the  Institution  of  Mechanical  Engi- 
neers, Opto'beri2ist,  1904. 


The  ratio  of  negative  work  to  gross  work  is  somewhat  high, 
O  S  to  0'4.  In  the  case  of  a  turbine  one  need  not  fear  the  increase 
in  the  bulk  of  the  engine  due  to  this  high  ratio;  for  the  bulk 
of  the  turbine  will  probably  be  very  small  for  the  power. 
Frictional  and  other  losses  become,  however,  of  much  greater 
importance  when  the  ratio  is  high.  To  show  this  forcibly,  con- 
sider an  extreme  case.  Suppose  that  the  ratio  of  negative  work 
to  gross  work  in  an  ideal  engine  is  0  5,  or  in  simpler  language 
suppose  that  the  pump  requires  haJf  the  gross  power  of  the 
machine,  there  being  no  friction.  If  now  the  machine  is  not 
ideal,  and  if  the  mechanical  efficiency  of  the  pump  is  only 
two-thirds  and  that  of  the  motor  proper  only  three-quarters,  no 
useful  work  whatever  will  be  got  out  of  the  machine — all  work 
will  be  absorbed  by  friction.  For,  if  the  power  of  the  motor 
proper,  includiing  that  spent  on  friction,  is  100,  the  pump  will 
require  50,  and  as  its  efficiency  is  two-thirds,  it  will  take  75. 
This  is  exactly  what  the  motor  will  give  out  after  deducting 
friction.  There  will  therefore  be  no  power  got  out  of  the 
machine. 

When  there  is  a  high  ratio  of  negative  work  to  gross  work, 
success  will  therefore  be  dependent  largely  on  the  efficiency  of 
the  pump.  Unless  the  pump  is  at  least  fairly  efficient,  success 
cannot  be  expected.  In  the  Diesel  engine  the  bulk  of  the  air  is 
compressed  to  about  5001b.  per  square  inch,  and  the  air  which 
carries  the  oil  into  the  cylinder  is  compressed  from  100  lb.  to  200 
higher.*  It  would  be  interesting  to  know  with  what  efficiency 
the  air  is  compressed  in  the  Diesel  engine. 

Otto  cycle  reciprocating  engines  having  ideal  efficiencies  of 
0  4  to  0  45  have  given  practical  efficiencies  of  half  that  amount. 
By  practical  efficiency  is  meant  ratio  of  B.H.P.  to  thermal 
units  in  gas  consumed,  calculated  on  the  higher  calorific  value. 
When  the  ideal  efficiency  is  increased  above  0'45,  the  ratio  to 
practical  efficiency  to  ideal  efficiency  usually  falls  below  05 — 
the  greater  the  ideal  efficiency,  the  greater  are  the  losses.  With 
a  turbine  the  losses  ought  also  to  increase  when  the  ideal 
efficiency  is  increased,  but  whether  to  the  same  extent  as  with  an 
Otto  engine  it  is  difficult  to  say.  When  considering  high  com- 
pressions it  is  well  to  note  that  the  Diesel  engine  with  a  high 
compression  and  an  incomplete  expansion  has  given  some  of  the 
highest  practical  efficiencies  yet  attained.  The  compression 
should  not  cause  the  same  trouble  in  starting  a  turbine  as  in 
starting  a  reciprocating  engine,  as  with  a  turbine  we  should 
be  able  to  arrange  that  at  every  instant  the  gross  work  is  greater, 
than  the  negative  work.  With  a  recijDTOcating  engine  having  a 
single  cylinder  worlcing  on  the  Otto  cycle  we  have,  of  course, 
periods  when  the  negative  work  exceeds  the  gross  work. 

Referring  to  cycle  II.  (explosion  turbines),  the  author  says: 
There  are  two  objections  to  the  .use  for  turbines  of  a  cycle  such 
as  cycle  II.,  and  these  objections  must  be  set  against  the 
advantage  which  turbines  would  possess  over  reciprocating 
explosion  motors,  in  being  able  to  make  better  use  of  tbe  tail  end 
of  the  pressure  vo'lume  diagram. 

One  of  the  objections  is  that  explosions  eA,  constant  volume 
have  to  take  place  intermittently,  while  a  turbine  desires  a 
continuous  supply  of  fluid.  If  the  supply  is  not  continuous  the 
power  of  the  turbine  is  less  than  it  would  otherwise  be  for 
a  given  size  of  machine;  and  the  initial  cost,  the  bulk  and — ■ 
most  important — the  loss  by  friction  are  greater  in  proportion  to 
the  power  developed  than  they  would  otherwise  be. 

The  other  objection  is  that  the  fluid  must  leave  the  explosion 
chamber  at  varying  pressure.  This  necessitates,  unless  special 
means  are  provided  to  prevent  it,  the  fluid  entering  the  turbine 
casing  either  at  varying  pressure  or  at  varying  velocity.  This, 
of  ootirse,  is  objectionable,  as  the  speed  of  rotation  of  the 
turbine  cannot  during  the  period  of  a  cycle  be  made  to  vary 
CO  rr  eijpo  n  d  in  gly . 

The  second  objection  might  be  met  by  employing  in  a  parallel 
flow  turbine  of  the  De  Laval  type  long  radial  blades,  and  causing 
the  nozzles  to  be  altered  in  position  according  to  the  pressure, 
so  as  to  direct  the  gas  on  to  the  outer  ends  of  the  blades  at  high 
oressures,  and  on  to  the  inner  ends  of  the  blades  at  low  pressures. 
The  difficulty  could  also  be  met  by  an  arrangement  of  recipro- 
cating engine  combined  with  a  turbine,  the  gas  being  first 
expanded  in  the  reciprocating  engine  to  a  certain  pressure  and 
then  passed  on  to  the  turbine  to  complete  its  expansion.  If 
several  reciprocating  cylinders  were  employed,  the  first  objection 
also  would  be  got  over.  It  is  true  that  with  such  a  combination 
some  of  the  most  important  advantages  of  the  turbine  would 
be  lost.  The  idea  is.  however,  in  the  author's  opinion,  worthy  of 
consideration.  Reciprocating  steam  engines  have  been  success- 
fully combined  with  steam  turbines  in  this  manner. f 

Referring  to  cycle  I.,  II.,  and  III.,  the  author  savs :  One 
mi<rbt  try  to  improve  on  all  these  cycles,  by  extending  the 
adiabatic  expansion  line  of  the  gas  below  atmosphere,  instead  of 
stopping  it  at  atmospheric  pressure.    It  woiild  of  course  be 


*  "The  Diesel  Engine,"  by  H.  Ade  Clark.  Paper  read  before  the  Institution  of 
Mechanical  Engineers  at  Leeds  in  July,  1903,  page  395. 

t  See  pap»r  by  Professnr  Rateau  read  hfifore  the  North  of  England  Institute  of 
Mining  nnd  Mpchanical  Engineers  at  Newcastle-nn-Tyne,  l.^th  December,  1902: 
or  paner  by  the  same  auHior  read  at  the  Chicago  meeting  of  the  Institute  of 
Mechanical  Engineers,  190t. 
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necessary  to  compress  the  fluid  back  again  to  atmospheric  pres- 
sure; but,  if  this  compression  is  isothermal  or  between  the 
isothermal  and  adiabatic,  there  will  be  an  increase  in  efficiency. 
Carnot's  cycle  is  in  fact  being  approached  in  the  lower  part 
of  the  diagram. 

In  the  fwe  piston  exijlosion  engines,  at  one  time  in  fairly  com- 
mon use,  of  wliich  the  best  known  is  the  Otto  and  Langen,  the 
expansion  was  carried  to  a  pressure  considerably  below  the  atmo- 
sphere. The  compression  to  atniosplieric  pressure  which  followed 
this  must  have  been  between  the  isothermal  and  the  adiabatic. 

If  this  continuation  of  the  adiabatic  expansion  below  atmo- 
spheric pressure  is  not  found  to  be  advisable  to  the  extent  that 
has  just  been  described,  it  may  be  found  advisable  to  a  less 
extent.  If  it  is  found  advisable  in  any  case,  it  is  more  Likely 
to  be  so  in  a  case  in  which  the  high  pressure  of  the  gases  after 
combustion  is  reduced  to  a  low  pressure  in  diveorgcnt  nozzles, 
before  the  gas  is  allowed  into  the  turbine  casing,  than  in  a 
case  in  which  the  whole  fall  of  pressure  takes  place  in  the 
turbine  casing.  In  the  former  case  very  high  vane  speeds  are 
necessary,  and  the  friction  between  the  rotating  parts  and  the 
fluid  in  the  casing  is  an  extremely  important  matter.  The 
reduction  of  the  pressure  within  tho  turbine  casing  from  atmo- 
spheric pressure  (or  above  that)  to  one-quarter  or  one-eighth  of 
that  amount  may  therefore  very  much  reduce  the  frictional 
loss'ps.  It  is  tnie  that  the  rotary  pump,  if  such  is_employed 
for  completing  the  cycle,  has  to  deliver  at  atmospheric  pressure, 
but  the  rotating  parts  of  the  pump  can  revolve  at  a  much 
lower  speed,  and  the  friction  therefore  be  of  much  lees  conse- 
quence. 

With  such  high-speed  turbines  there  is  another  question  to  be 
considered.  It  has  been  stated  in  discussing  oases  3a  and  4a  of 
cycle  I.,  and  1a  and  2a  of  cycle  II.,  that  the  velocity  of  the 
gases  escaping  from  the  divergent  nozzles  would  be  over  4,000  ft. 
per  second,  if  the  heat  energy  converted  into  kinetic  energy  was 
as  mentioned.  The  author  is  not,  however,  aware  of  any  results 
of  experiments  having  been  published  in  which  velocities  of  these 
amounts  were  obtained,  when  the  pressure  of  the  medium  into 
which  the  divergent  nozzle  discharged  was  atmospheric.  It 
is  supposed  by  some  that  there  is  a  maximum  limit  to  the 
velocity  of  a  gas  leaving  a  divergent  nozzle  and  escaping  into  a 
given  medium  which  is  at  a  given  pressure,  etc.,  and  that  this 
limiting  velocity  is  dependent  on  the  pressure  in  the  medium 
into  which  the  nozzle  discharges,  and  is  less  when  the  pressure 
in  this  medium  is  greater  and  vice  versa.  That  is  to  say,  it  is 
supposed  by  some  that,  after  a  certain  velocity  of  discharge  has 
been  attained,  no  increase  in  the  initial  temperature  or  pressure 
will  increase  this  velocity;  but  a  reduction  of  the  pressure  in 
the  medium  may  increase  this  velocity.  The  author  does  not 
expi-ess  any  opinion  himself  on  this  point,  but  if  it  should  be 
found  that  tlie  reduction  of  the  pressure  inside  a  turbine  casing 
below  atmospheric  pressure  enables  us  to  convert  the  heat  energy 
of  our  gas  into  kinetic  energy  more  effectively,  this  will  be  a 
further  argument  in  favour  of  so  reducing  the  pressure.  "Whether 
or  not  there  is  an  advantage  to  be  gained  remains  to  be  proved, 
but  there  is  at  any  rate  a  possibility  of  gain  by  thus  extending 
the  expansion,  and  a  possibility  which,  in  the  author's  opinion, 
should  not  be  ignored.  In  dealing  with  large  volumes  and  small 
pressures  there  is,  as  already  mentioned,  an  immense  difFerenoe 
between  turbines  and  reciprocating  engines. 

Tlie  author  concludes  as  follows:  Although  the  practical 
efficiency  of  an  engine  is  usually  of  great  importance,  there  are 
many  occasions  on  which  a  very  poor  efficiency  will  be  tolerated  if 
other  conditions  are  sati.sfact^ry.  Small  gas  engines  using 
lighting  gas,  costing  23.  to  3s.  per  1,000  cubic  feet,  are  employed 
in  great  naimbers,  although  the  fuel  cost  per  B.H.P.  hour  is  very 
higli.  Small  electro  motors  are  extensively  used  consuming 
current  which  costs  over  2d.  per  Board  of  Trade  unit.  The 
fuel  cost  and  the  energy  cost  respectively  in  the  two  cases  are 
high ;  but  the  user  prefers  to  put  up  with  this,  rather  than 
employ  a  power  plant  which  has  a  higher  initial  cost  or  which 
requires  more  attention  or  is  generally  more  inconvenient. 

If.  therefore,  small  sras  turbines  could  be  sold  at  a  low  price, 
and  if  they  required  little  attention  and  did  not  readily  get  out 
of  order,  they  might  be  in  great  demand  even  although  the 
gas  consumption  per  B.H.P.  hour  was  high.  With  the  average 
user  of  a  small  engine,  producing  say  100  B.H.P.  hours  per 
week,  a  reduction  of  £10  in  the  initial  cost  is  of  more  conse- 
quence than  a  reduction  of  2  cubic  feet  per  B.H.P.  hour  in  ga.s 
consumption.  The  same  user  would  no  doubt  be  qiiite  willing 
to  allow  an  additional  5  cubic  feet  of  gas  per  B.H.P.  hour  if  he 
was  saved  trouble  and  anxiety  and  small  expenses  in  the  working 
of  the  engine. 

To  produce  a  gas  turbine  cheaply  it  would  seem  necessary  to 
entirely  avoid  reciprocating  parts  and  to  be  content  with  a  low 
compression.  Cycle  I.,  case  1,  would  seem  to  lend  itself  to 
cheapness  of  construction  and  simplicity,  but  it  might  be  advis- 
able to  reduce  the  compression  at  the  expense  of  efficiency.  A 
rotary  pump  could  undertake  the  compression. 

In  many  cases  the  vibration  of  a  reciprocating  engine  is 
extremely  objectionable ;  and  a  motor  that  ran  with  practically 


no  vibration  would  be  popular  even  if  its  initial  cost  was  greater 
and  it  was  more  extravagant  of  fuel.  In  motor  cars,  for  example, 
oil  or  spirit  explosion  engines  are  used  for  their  lightness  and 
compactness;  but  the  vibration  they  cause  Ls  objectionable.  If  a 
satisfactory  turbine  were  obtainable,  there  is  no  doubt  that 
motcr-car  builders  would  eagerly  buy  it  and  instal  it  on  their 
motor  cars,  even  if  the  eost  was  greater  and  the  efficiency  less 
than  many  arrangements  of  explosion  reciprocating  engines  now 
in  use. 

One  might  mention  many  other  uses  to  which  gas  turbines 
could  advantageously  be  put  if  they  were  obtainable  as  fairly 
efficient  and  reliable  macliines.  In  many  factories  and  engineer- 
ing works,  electric  motors  fed  by  current  from  a  central  station 
are  used  to  drive  individual  machines  or  groups  of  machines 
in  order  to  .save  the  losses  and  inconveniences  produced  by 
driving  by  belts  or  ropes.  Gas  engines  (reciprocating)  have  been 
used  to  a  limited  extent  for  the  same  purpose;  but  the 
foundations  required  by  these  and  the  vibration  caused  by  them 
have  prevented  their  extensive  use.  If  a  gas  turbine  were 
obtainable  which  could  be  set  down  anywhere  like  an  electric 
motor  it  would  serve  splendidly  for  this  purpose,  and  in  order 
to  displace  electric  driving  it  would  only  require  to  pcssess 
an  efficiency  greater  than  the  efficiency  of  the  central  station 
engine  multiplied  by  the  efficiencies  of  dynamo,  mains,  and 
motor. 

Suction  gas  producers  are  coming  into  extensive  use,  and  by 
their  means  gas  engines  can  take  the  place  of  steam  engines  in 
places  where  they  otherwise  could  not.  Whatever  objections  there 
may  be  to  the  supply  of  gas  to  gas  engines  from  these  suction 
producers,  these  objections  should  be  less  rather  than  greater 
with  turbines  than  with  reciprocating  engines. 

The  power  of  a  gas  turbine  could  be  effectively  varied  with  an 
insignificant  variation  of  speed  by  cutting  out  one  or  more 
of  the  nozzles  or  admission  ports  which  admit  the  fluid  to  tho 
turbine  buckets  or  first  set  of  buckets  when  several  are 
employed  in  series,  the  fluid  being  passed  through  the  acting 
ports  or  nozzles  at  a  uniform  pressure  and  with  a  uniform 
velocity.  To  enable  the  acting  nozzles  or  admission  ports,  no 
matter  how  many  be  in  use,  to  deliver  tho  fluid  always  in  the 
same  uniform  manner,  it  will  be  necessary,  if  one  flame  supplies 
all  the  nozzles  or  admission  ports,  to  control  the  fuel  and  air 
supplies  to  the  flame  in  conjunction  with  the  mechanism  which, 
cuts  off  the  nozzles  or  admission  ports.  It  will,  however,  be 
usually  advisable  to  supply  the  air  and  fuel  to  the  flame  at  a 
constant  velocitj''  and,  althousrh  this  could  be  done  when  one 
flame  supplied  a  verying  number  of  nozzles,  this  would  involve 
complications;  and  it  may  therefore  be  found  expedient  to  have 
a  separate  flame  and  a  separate  oombnstion  chamber  for  each 
nozzle.  This  will,  however,  involve  the  necessity  of  igniting 
or  extinguishing  a  flame  for  each  change  of  power,  and  although 
this  could  be  done  automatically,  it  is  objectionable.  Much 
careful  considei-ation  will  be  required  to  determine  which  is 
the  least  evil  to  put  up  with  and  which  course  had  better  be 
taken. 

It  is  hoped  by  the  author  that  this  comparison  of  the  several 
cycles  treated  on  will  be  of  some  use  in  showing  what  may  be 
expected  from  any  of  these,  and  which  will  be  best  suited  for  a 
motor  which  is  required  to  work  under  given  conditions  and 
which  it  is  important  should  liave  given  characteristics.  One 
cannot,  however,  compare  the  several  cycles  and  estimate  the 
actual  efficiencies,  etc.,  which  one  could  expect  to  obtain  in 
practice  in  anything  like  so  satisfactory  a  manner  as  could  be 
desired,  without  having  more  information  obtained  by  experiment 
on  the  following  three  points:  — 

1.  Losses  in  pneumatic  compression  to  high  pressures. 
(n)  With  reciprocating  compressors. 

(b)  With  rotary  compressors. 

(c)  With   a   combination  of  reciprocating  and  totary 

compressors. 

3.  Expansion  of  hot  gases  in  divergent  nozzles. 

3.  Radiation  losses  and  transference  of  heat  from  gases  to 
metals  at  high  temperatures. 

It  would  immensely  aid  the  solving  of  the  gas-turbine  problem 
if  a  thorough  set  of  experiments  on  these  three  points  were 
made  and  the  results  published.  This  would,  of  course,  cost 
a  considerable  amount  of  money;  but  the  information  obtained 
by  the  engineering  world  would  be  very  good  value  at  the  price. 
Money  has  been  spent  and  is  being  spent  by  engineering  and 
scientific  societies  on  investigations  which,  while  no  doubt 
interesting  and  instructive,  are  not  of  so  far-reaching  importance 
as  experiments  which  would  materially  aid  in  the  production  of 
a  sucessful  gas-turbine. 

Discussion  on  Paper. 

Mr.  Davey  opened  the  discussion  by  describing  some  interest- 
ing laboratory  experiments  made  by  himself,  illustrating  his 
remarks  by  sketches  on  the  blackboard. 

Prof.  Burstall,  Mr.  Atkinson,  Mr.  Martin,  Prof.  R.  H.  Smith, 
and  Mr.  London  (by  writing)  took  part  in  the  discussion. 

Mr.  Wicksteed,  president,  in  the  chair. 
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THE   "SENTINEL"   TWO-STAGE   AIR  COM- 
PRESSOR. 

Rapid  strides  have  been  made  during  the  last  few  years 
in  the  design  and  manufacture  of  air  compressors  and 
siniihxr  macliineiy.  Tlie  types  which  we  now  illustrate  and 
describe  a.re  the  belt-driven  and  the  simple  steam  cylinder 
types,  constructed  hy  Messrs.  Allej^  and  MacLella.n  Limited, 
of  Sentinel  Works,  Polmadiej  Glasgow,  who  are  well  known 
for  their  "  Sentinel "  steam  engines,  etc. 

As  will  be  seen  from  fig.  3,  the  air  cylinders  and  pistons 
are  of  the  trunk  type.  Air  is  drawn  on  top  of  the  piston 
on  its  down  stroke,  and  on  the  u]i  stroke  it  is  discharged 
therefrom  through  the  piston  valve  shown.  It  then  passes 
through  the  intercooler  bolted  l>ehind  the  machine  into  the 
annular  space  which  forms  the  high-pressure  cylinder.  On 


Fi(i.  1.  — Kluvatiuii  of  a  Compound  Air,  and  Simple  Steam  Cylinder,  Air 
Compressor. 

the  down  stroke  of  the  piston  the  air  is  discharged  from 
this  annular  space  to  the  air  reservoir.  The  action  of  the 
piston  valve  is  supplemented  by  the  multiple  valves  placed 
on  each  discharge.  It  will  be  noticed  that  the  clearance  is 
just  that  between  the  cylinder  and  the  outside  of  the  piston 
.  valve,  for  on  its  up  stroke  tlie  latter  compresses  through  the 
lift  valves  a  portion  of  the  air  contained  in  the  space  above 
it,  and  tliat  on  the  down  stroke  the  pressure  in  the  space 
above  the  valves  is  reduced  to  that  on  the  cylinder  at  the 
point  where  the  pistoi^  valve  opens  the  connection  between 
the  cylinder  and. the  space  between  the  piston  valve  and. 
the  discharge  valves.  The  same  action  takes  place  at  the 
high-pressiu-e  inlet  amd  discharge. 

It   will'  be   observed    that   the   discharge    valves  a're 
thoroughly  cushioned ;  that  the  air  is  led  straight  into  the 


cylinder  in  large  thick  streams  without  appreciable  friction 
losses ;  that  there  are  no  uncontrolled  valves  working  inside 
the  cylinder ;  and  there  are  no  delicate  pieces  liable  to 
smash  in  any  part  of  the  arrangement.  The  volumetric 
efficiency  is  very  high,  and  the  whole  construction  very 
simple. 

The  intercooler  (see  fig.  3)  is  composed  of  straight  b.ronze 
tubes  expanded  in  bionze  ends,  the  whole  being  contained 
in  a  cast-iron  cylindrical  case.  In  actual  work  these  inter- 
coolers  are  subjected  to  a  pressure  of  30  lb.  per  square 
inch,  but  are  invariably  tested  at  the  works  before  despatch 
to  120  lb.  per  square  inch. 

Oil  for  lubrication  to  all  the  bearings  is  forced  by  a 
small  pump  consisting  of  three  parts — a  crank  formed  on 
the  end  of  the  crank  shaft,  a  piston,  and  a  cylindrical 
oscillating  disc  with  a  barrel  formed  in  it  (fig  3).  The  (jil 
is  sucked  through  the  small  passage  shown  below  on  the 
up  stroke  of  the  piston,  then  the  oscillation  of  the  disc 


Fif!.  2.— Section  of  Air  Valve  and  Governor  Gear  Steam-driven  Compressor. 


covers  the  inlet  port,  and  the  discharge  takes  place  through 
a  port  in  the  small  crank.  The  oil  is  filtered  by  small 
easily-cleaned  arrangement  shown  on  fig.  1. 

The  governing  is  effected  by  the  small  controlling  valve 
shown  by  fig.  2.  Pressure  from  the  air  reservoir  is 
admitted  under  the  copper-spring  loaded  diaphragm,  and 
when  the  reserToir  pressure  reaches  the  limit  predeter- 
mined, this  diaphragm  rises  admitting  air  through  the 
small  valve  carried  on,  it,  which  air  thus  passed  operates 
the  shut-oft'  valve,  and  compression  ceases. 

In  multiple-crank  steam-driven  machines  a  governor 
fitted  to  each  cylinder  is  set  to  a  different  pressure,  the 
variation  between  any  two  being  perhaps  1  lb.,  so  that  the 
cylinders  automatically  switch  in  as  more  oi'  less  air  is 
being  used.  The  governing  is  generally  so  sensitive  that 
the  variation  in  pressure  of  reservoir  within  the  limits  of 
the  machine  is  not  more  than  2  lb.  to  3  lb.  per  square  inch. 


For  protecting-  the  steel  used  in  the  construction  of  the  new 
coal  storage  and  handling  plant  at  the  New  York  Navy  Yard, 
wlicre  the  steel  work  is  constantly  exposed  to  tlje  corrosive 
action  of  salt  air,  the  Government  engineers  required  that  all 
the  structural  steel  work  be  given  a  coat  of  the  best  red  lead 
before,  leaving  the  shop,  all  contact  surfaces  an  extra  coat 
before  assembling,  and  after  erection  two  coats  of  dark  green 
giaphite  paint. 
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NEW  TYPE  OF  POWERFUL  FOUR-WHEELED 
COUPLED  BOGIE  EXPRESS  PASSENGER 
LOCOMOTIVES  FOR  THE  CAMBRIAN  RAIL- 
WAYS. 

In  the  acoomjaanying  illustration  is  shown  one  of  five 
powerful  four-wheeled  coupled  bogie  express  ]iassenger 
looomotives  which  have  quite  recently  been  built  by  Messrs. 
Robert  Stephenson  and  Company  Limited,  of  Darlington, 


wheels  with  a  diameter  of  (i  ft.,  whilst  the  bogie  wheels 
are  3  ft.  G  in.  in  diameter.  The  cylinders  are  inside,  and 
have  a  diameter  of  18^  in.,  with  a  stroke  of  26  in.  The 
l)oiler  is  fitted  with  a  Belpaire-type  firel)0x,  and  iis  con- 
structed of  7'<i  in.  plates,  whilst  the  barrel  has  a  length  of 
10  ft.  7  in.,  a  mean  diameter  of  4  ft.  if  in.,  and  has  its 
centre  line  "  pitched  "  7  ft.  9  in.  above  the  rail  level.  The 
tube  plates  number  23."?,  these  having  an  external  diameter 
of  l|in.    The  working  pressure  of  tlie  boiler  is  17(1 11). 


GATHERING  CYLINDER. 


WATER  JAGKET: 
HIGH  PRESSURE  CYLINDER. 


,H.R  DISCHARGE. 


FORCE  PUMR 


Fig.' 3. —SECTION  OF  A  BELT-DRIVEN  TWO-Sr.\GE  AIR.  COMPRESSOR  WITH  INTERCOOLER  AND  FORCED  LL  BRICATION. 


for  the  Cambrian  Railways  Company.  These  engines, 
which  will  be  far  and  away  the  most  powerful  ever 
introduced  into  service  on  the  Cambrian  line,  have  coupled 


per  square  inch,  the  grate  area  is  20'3  square  feet,  and  the 
total  heating  surface  1,283  square  feet,  to  which  latter 
figure  the  tubes  contribute  1,166  square  feet,   and  the 
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firebox  the  remaining  117  square  feet.  The  engine  has  a 
total  wheel  base  of  22  ft.,  the  distance  between  the  coupled- 
wheel  centres  being  9  ft.  3  in.  In  working  order  these 
engines  weigh  45  tons  4  cwt.  2  qrs.,  which  is  thus  distri- 
buted :  On  bogie  wheels,  15  tons  4  cwt.  2  qrs. ;  on  driving 
wheels,  15  tons  6  cwt. ;  and  on  trailing  wheels,  14  tons 
7  cwt.  The  tender  runs  on  six  wheels,  each  of  which  has 
a  diameter  of  3  ft.  10  in.,  and  has  a  water  capacit}'  of 
2,500  gallons  and  space  for  four  tons  of  coal,  weighing 
31  tons  13  cwt. 


COST    OF    SMALL    MOTIVE  POWER. 


The  following  table  gives  the  fipproximate  cost  of  working 
small  motors,  both  those  se]f-cont:tined  (steam,  petroleum, 
hot  air),  and  those  depending  on  continuous  external  supply 
(gas  and  electric).  The  cost  is  given  of  working  motors  of 
one  brake  horse  power  and  five  brake  hfirse  power  3,000 
hours  per  year,  and  the  avemge  load  is  assumed  to  be  three- 
fourths  of  the  maximum — that  is,  f  B.H.P.  and  3|  B.H.P. 
respectively.  No  allowance  is  made  fnr  cost  of  attendance, 
which  if  considered  would  modify  the  figures  given  to  a 
considfrahle  extent  in  the  case  of  a  steam  engine,  and  to  a 
slight  extent  with  a  gas,  petroleum,  or  hot-air  engine,  but 
would  not  materially  affect  those  giv^'U  for  an  electric  motor; 
working  at  irregular  intervals  would  also  modify  the  figures 
in  very  much  the  same  way. 

Assumed  Initial  Cost. 

1  B.H.P.  5B.1IP. 

£  £ 

Steam  engine  and  boiler   25    70 

Gas  or  petroleum  engine    20    50 

Hot-air  engine   75    — 

Electric  motor   18    40 

DEPnECIATION  AND  REPAIRS. 

Pet  cent. 

Steam  engine  and  boiler    ...  15 

Gas  or  petroleum  engine    15 

Hot-air  engine   10 

Electric  motor   7^ 

These  rates  are  somewhat  high,  but  when  the  excessive 
wear  and  tear  which  is  likely  to  take  place  with  small 
engines  is  considered  they  are  probably  not  too  high.  The 
rate  would  be  less  with  very  good  machinery  ;  but  as  the 
initial  cost  would  be  higher,  the  actual  charge  would  be 
nearly  the  same. 


Consumption  of  Fuel  per  B.H.P.  per  Houb. 


1  B.H.H. 

5  B.H.P. 

Steam  engine,  full  lojd — coal  

101b. 

0  lb. 

Ifllb. 

91b. 

33  cubic  feet. 

25  cubic  feet. 

43  cubic  feet. 

33  cubic  feet. 

Petroleum  engine,  full  load— petroleum  

1-3  lb. 

1-0  lb. 

Petroleum  engine,  half  load— petroletim  . . 

1-8  lb. 

1-3  lb. 

71b. 

10  lb. 

0-994  unit. 

0-92  unit. 

1-119  unit. 

1-06  unit. 

The  petroleum  used  is  assumed  to  be  of  specific  gravity 
0"82.  The  commeixial  efficiency  of  the  1  B.H.P.  electric 
motor  is  taken  as  75  per  cent  at  full  load  and  66  per  cent 
at  half  load  ;  that  of  the  5  B.H.P.  motor  as  80  per  cent  at 
full  load  and  70  per  cent  at  half  load. 


Amount  ok  Fuel  Consumed  per  Year  of  3,000  Houns.  .\verage 
Load  Thuee  fourths  op  Full  Load. 


1  B.H.P. 

(workii'g  at  J  B.H.P.). 

.5  B.H.P. 
(working  at  31  B.H.P.). 

12  tons. 

35  tona. 

82,000  cubic  feet. 

311,000  cubic  feet. 

Petroleum  engine- petroleum.. 

400  gallons. 

1,520  gallons. 

8  tons. 

Electric  motor— electricity  

2,330  unit". 

10,725  units. 

Interest  on  capital  cost  is  not  included  in  the  working 
expenses  given  in  the  following  table.  A  small  allowance  is 
made  for  petty  st  ires,  oil,  etc.  ;  but  the  cost  of  feed  water 
for  the  s'eam  engine,  and  cooling  water  for  the  gas,  petro- 
leum, and  hot-air  engines,  is  not  included. 

Taking  the  price  of  coal  for  steam  and  hot-air  engines  at 
10s.  and  20s.  per  ton,  the  price  of  gas  at  2s.  and  3s.  per 
1,000  cubic  feet,  the  price  of  petroleum  at  3d.  and  6d.  per 
gallon,  and  the  cost  of  eli^ctricity  at  Id.  and  6d.  per  unit, 
we  arrive  at  the  following  results  :  — 

The  cost  per  brake  horse  power  per  hour  for  1  B.H.P. 
and  5  B.H.P.  respectively  is  1-09  to  173  pence  and  "62  to 
1"01  pence,  according  to  the  price  of  coal. 

For  gas  engines  the  figures  are  1*25  to  1"68  pence  and  "85 
to  1'18  pence  respectively. 

For  petroleum  euiiines  the  cost  works  out  from  '9  to  138 
pence  and  "59  to  1  01  pence  for  tlie  two  sizes. 

The  hot-air  engine  would  cost  from  '42  to  '85  pence  with 
coal  from  1  Os.  to  20s.  per  ton. 

The  electric  motor  under  the  same  conditions  of  output 
and  prices  of  current,  at  1'03  to  6 "21  pence  and  '94  to  5 '68 
pence  per  B.H.P. 


TRADE  NOTES. 


Messbs.  John  Davis  and  Son  Limited,  All  Saints'  Works, 
Derby,  notify  us  that  they  have  been  awarded  both  a  gold 
and  a  bronze  medal  for  their  special  surveying  and  mining 
instruments  at  the  St.  Louis  Universal  Exhibition. 


Substitute  foe,  Rubber. — A  work  on  cellulose  has  just  been 
brought  out  by  Messrs.  Kcgan  Paul,  Trench,  Trubner,  and 
C!nmp;iiiy  Limited,  being  a  translation  from  the  German.  The 
importance  of  this  substance  as  a  substitute  should  not  be  over- 
hioked. 


"  Sirocco  "  Fans  at  the  St.  Louis  Exposition. — Messrs. 
Davidson  and  Company  Limited,  engineers,  Belfast,  .  have 
received  word  that  they  have  been  awarded  "  Gold  Medal  "  and 
"Grand  Prix"  for  the  excellence  of  the  exhibit  of  "  Sirocco" 
fans,  etc.,  at  the  St.  Louis  Exhibition.  We  understand  the 
Exhibition  authorities  considered  the  exhibit  of  such  excep- 
tional merit  and  novelty  as  to  classify  the  "  Sirocco "  manu- 
factures in  the  Machinery  Hall  under  the  head  of  an 
"  educational  exhibit,"  and  this  honour  carried  with  it  half 
the  ordinary  Exhibition  charges,  seeing  that  the  fans  were  not 
manufactured  in  the  States.  This  coidd  not  have  applied  had 
the  goods  been  of  American  manufacture. 


We  are  informed  that  Messrs.  Alley  and  MacLellan  Limited, 
Polmadie,  have  just  received  an  order  to  supply  two  of  their 
"  Sentinel  "  patent  compound  inter-cooling  air  compressors  for 
Messrs.  Wm.  Beardmore  and  Company  Limited's  new  shipyard  at 
Dalmuir.  These  machines  are  of  size  No.  8  double,  having  a  total 
capacity  of  5,500  cubic  feet  per  minute  at  standard  speed.  They 
will  be  coupled  direct,  each  to  a  400  brake  horse  power 
Ochelhauser  gas  engine,  supplied  by  Messrs.  D.  Stewart  and 
Company  (1902)  Limited,  who  hold  the  whole  contract  for  these 
plants.  The  compressors  will  each  supply  air  at  301b.  and 
1001b.  per  square  inch,  the  return  from  the  1001b.  ser\'ice  being 
led  to  the  30  lb.  reservoirs,  and  the  air  supjily  will  be  auto- 
matically controlled  by  governors  at  both  these  pressures. 
The  compressors  are  of  the  firm's  standard  enclosed  type,  all 
bearings  being  lubricated  under  pressure.  This  will  probably 
be  the  largest  gas-engine  driven  compressed-air  installation  in 
the  country,  and  is  probably  the  most  completely  worked  out. 
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NEW   MACHINERY   AT   THE  BREWERS' 
EXHIBITION. 

The  Sterax  Power  Labelling  Machine. 

This  machine,  which  we  illustrate,  is  strongly  made 
and  constructed  of  the  best  materials,  occupying  but 
a  small  floor  space  of  30  in.  by  40  in.,  and  is  automatic 
in  operation  throughout.  At  the  back  of  the  machine  is 
fitted  a  gum  box,  in  which  revolve  a  pair  of  brass  rollers 


operator  to  insert  a  bottle  above  the  label.  A  plunger  then 
comes  down,  forcing  the  bottle  on  to  the  label  and  through 
a  pair  of  rubber  wipers,  which  makes  the  label  perfectly 
smooth  and  even.  TVith  this  machine  bottles  can  be 
labelled  at  the  extraordinary  rate  of  48  per  minute,  or 
nearly  ,"^,000  bottles  per  hour.  Several  points  of  advantage 
claimed  for  this  machine  are:  — 

(1)  Eveiy  label  is  put  in  exactly  the  same  predetermined 
position,  and  in  perfect  alignment. 


THE  STERAX  POWER  LABELLING  MACHINE. 


which  transmit  the  gum  to  a  pair  of  rubber  rollers  working 
thereon.  Just  in  front  of  the  receptacle  for  the  gum  is 
the  labelling  box,  holding  1,000  labels  at  one  filling,  fitted 
with  separator  hooks  to  prevent  more  than  one  label  being- 
picked  up  at  a  time.  Above  is  a  tnavelling  carriage  fitted 
with  two  pickers,  which  on  the  backward  stroke  are 
automatically  gummed  on  the  rubber  rollers ;  on  the 
forward  motion  the  rubber  rollers  are  missed,  but  the 
pickers  descend  on  to  the  labels,  picking  up  one  and  carry- 
ing it  forward  to  the  front  of  the  machine.  The  carriage 
is  then  stationary  for  just  sufficient  time   to  allow  the 


(2)  The  method  of  gumming  is  unique,  and  greatly 
facilitates  their  removal  when  bottles  are  being  washed. 

(.3)  Absolute  cleanliness,  entirely  obviating  the  smeari- 
ness  which  is  bound  to  occur  when  labelling  with  paste. 

Messrs.  John  Dewar  and  Sons  were  one  of  the  first  fii'ms 
to  adopt  this  machine,  and  after  exhaustive  tests  have 
decided  to  equip  the  whole  of  their  bottling  stores  with  the 
machine ;  in  fact,  machines  are  already  installed  at  Perth 
and  London.  At  the  Brewers'  Exhibition  we  had  an  ojipor- 
tunity  of  carefully  examining  the  construction  and  method 
of  operation  of  this  machine,  and  its  simplicity  and  clean- 
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liness  in  operation,  together  with  accurate  and  reliable 
\vorkini>-,  were  the  features  whicii  struck  us  most.  We 
may  add  tiiat  the  machine  requires  l)ut  1  H.P.  to  drive, 
l)ut  where  steam  jjower  is  not  availaljle  the  macliine  can 
l)e  driven  direct  by  electric  motor.  An  inexperienced 
lad  or  girl  is  capal)le  of  working  the  machine  without 
sustaining  the  least  fatigue.  The  machine  is  manufactured 
l)y  Messrs.  the  Sterax  Compa-ny  Limited,  6,  T)\ike  Street, 
Aldgate,  London,  E.G. 


The  "  Independent"  Bottle  Washing  Machine. 

This  machine  is  constructed  to  deal  with  any  sized  bottles 
fi-om  half-pints  to  quarts,  any  variation  in  length  being 
automatically  taken  uj)  l)y  the  machine  itself.  Every 


sockets  for  the  bottles,  which  are  firmly  held  neck  down. 
The  device  has  an  intermittent  rotary  motion  continuously 
presenting  the  empty  sockets  to  the  attendant  who  places 
the  bottles  in  them.  Each  bottle  is  automatically  moved 
and  held  over  each  of  three  rapidly-revolving"^  hollow 
brush  spindles  which  enter  the  bottles  to  their  full  lengtii, 
at  the  same  time  injecting  a  stream  of  clean  water,  which 
runs  out  as  the  brushes  are  withdrawn,  thus  giving  eacii 
bottle  three  repeated  brushings  inside  by  three  different 
brushes,  while  a  fourth  non-revolving  hollow  spindle  does 
the  final  rinsing,  each  using  clean  water.  The  exterior  of 
the  bottle  is  cleaned  by  a  set  of  slowly-revolving  brushes 
placed  outside  of  the  bottle-carrying  device,  so  as  to  engage 
and  slowly  revolve  the  upper  sockets  and  bottles.  At  the 
same  time  water  is  admitted  through  these  sockets  to  the 
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bottle  is  washed  inside  by  three  distinct  brushes,  each  aided  j 
])y  A.  fresh  supply  of  clean  water.    The  l>ottle  is  then  rinsed  \ 
and  is  automatically  discharged  from  the  machine  into 
the  operator's  hands,  who  simply  has  to  place  a  dirty  bottle  j 
on  the  socket  from  which  the  previous  one  ha.s  just  been  j 
ejected.    The  outsides  of  the  bottles  are  cleansed  by  means  ! 
of  la  supply  of  water  falling  all  over  the  outside  of  the  bottle  j 
witli  the  aid  of  two  brushes.    The  machine  occupies  a  floor  j 
space  of  about  2ift.  by  2^  ft.,  and  requires  approximately  j 
1  H.P.  to  drive.    There  are  no  working  jjarts  to  get  out  j 
of  order,  and  nothing  depends  on  the  operator  for  good  j 
work.    The  following  description  will  be  of  assistance  in 
thoroughly  understanding  the  method  of  operation  of  this 
ingenious  machine:  — 

Tlie    apparatus    consists    of    a   bottle-carrying  device 
mounted  over  a  shallow  pan,  and  fitted  with  self-adjusting  j 


outside  of  bottles,  thus  cleaning  perfectly  on  the  outside 
also.  These  outside  brushes  are  made  to  jield  to  any 
surface  of  bottle,  large  or  small.  An  automatically-operat'ed 
valve  admits  water  to  the  bottles,  both  inside  and  outside, 
when  brushes  are  inserted,  and  shuts  it  off  when  they  are 
witlidrawn.  No  skilled  labour  is  required  to  operate  th&. 
machine.  The  machine  is  manufactured  and  sold  by 
Messrs.  the  Sterax  Company  Limited,  6,  Duke  Street, 
Aldgate,  London,  E.G. 


The  North  British  Locomotive  Company,  of  Glassfow,  have 
received  the  contract  to  fit  the  engines  for  a  self-propelled  motor 
cjv  which  is  to  be  introduced  on  the  Cape  Government  Rail- 
ways, and  the  hody,  etc.,  of  wliich  will  be  provided  by  t]ie 
Mttropolitan  Amalgamated  Railway  Carriage  and  Wagon 
Company. 
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THE    TEMPERATURE-ENTROPY  DIAGRAM.* 


Just  as  tlie  iudicator  diagram  shows  gra^jbifally  the  variation 
of  pressure  in  the  steam  eugiue,  and  the  plauimeter  sums 
up  or  integrates  the  curves  obtained,  the  temperature-entropy 
diagram  reduces  the  work  wliere  calculations  have  to  be  made 
concerning  the  flow  of  heat  into  or  from  the  working  medium. 
The  possibility  of  such  a  method  was  hinted  at  by  William 
Gibbs  iu  1873,  but  the  full  solution  of  the  problem  is  due  to 
Mr.  MacFarlane  Gray,  the  late  Mr.  Peter  Willaus,  and  Captain 
H.  R.  Saukey. 

When  Joule  demonstrated  that  a  unit  of  heat,  however 
obtained,  was  exactly  equivalent  to  so  many  foot-pounds  of 
energy,  it  was  possible  to  determine  exactly  the  maximum 
amount  of  work  obtainable  from  a  given  supply  of  heat. 
Eegnault's  famous  experiments  told  engineers  the  exact  quantity 
of  heat  required  to  produce  steam  at  various  pressures,  etc., 
so  that  the  complete  thermal  balance  sheet  could  be  preiiared 
for  any  given  method  of  working.  It  was  possible  to  stats 
all  the  quantities  in  terms  of  heat-units,  or  foot-pounds,  as  the 
convenience  of  the  case  demanded. 

It  follows  from  the  preceding  that  some  sort  of  diagram 
should  be  possible  in  which  area  should  represent  work  as  in 
the  indicator  diagram,  but  in  terms  of  heat -units  instead  of 
foot-pounds.  What  should  be  the  co-ordinates  for  such  a 
diagram  ? 

Physicists  had  found  in  the  case  of  gases  that  it  was  a  great 
convenience  to  use  the  conception  of  "  absolute  temperature," 
and  the  laws  of  gases  are  expressed  in  such  terms ;  one  is  there- 
fore not  surprised  to  find  Rankine  using  absolute  temperature 
for  one  co-ordinate,  and  for  the  other  a  quantity  which  if 
multiplied  by  the  absolute  temperature  would  give  a  product  in 
heat  units.  Rankine,  in  discussing  '  transformatiou  of  energy  " 
(first  enunciated  5th  January,  1853),  mentions  this  quantity 
under  the  terms  "  heat  potential  "  and  "  a  certain  function,  whicli 
function  is  the  rate  of  variation  of  the  effective  work  performed 


~  '2.  ±  


WORK 
(heat  units) 


ENTROPY 


Fin  ]. 

witli  temperature."  In  the  matliematical  demonstration  the 
terms  "  thermo-dynamic  function"  and  "heat  factor"  appears. 
Later  writers  have  used  this  same  conception  under  different 
titles,  one  of  which,  "  entrojjy,"  due  to  Clausius,  has  been  very 
generally  accepted. 

So  far  it  will  be  seen  that  two  diagrams  to  represent  work  are 
possible,  and  it  will  be  well  to  compare  them  at  this  stage. 


In  dfagrain. 

Indicator  diagram. 

Temperatnre-^utroi)y 
diagram. 

Area  reprcs  iits   

Work  in  foot-jionnds 

Work  in  heat  luiits 

Vertical  ordinatd  rKjircsent  .  . 

Pressnre 

Absolute  temjieraturo 

Horizontal     ,,  ,, 

Volume 

Eiitrojiy 

In  fig.  1  the  cycle  is  the  temperature  variation,  and  therefore 
the  work  area  is  heat  units  per  unit  weight  of  the  working  fluid. 
Further,  it  should  l)e  noted  that  as  j)  and  v  are  the  symbols  for 
the  co-ordinates  in  the  indicator  diagram,  that  diagram  is 
commonly  known  as  the  pee-vee  diagram,  so  6  aud  0  are  the 
usual  symbols  for  the  co-ordinates  of  fig.  1,  hence  it  is  often 
spoken  of  as  the  theta-phi  (0  <p  diagram.  It  should  be  also  noted 
that  tem2Derature  may  be  thought  of  as  the  equivalent  of  head 
in  water  pressure.  Some  writers  have  from  this  reason  thought 
of  entropy  as  a  sort  of  "  heat  weight,"  but  there  are  difficulties 
in  the  adoption  of  such  a  view. 

In  fig.  1  the  work  done  is  equivalent  to  Q  units  of  heat,  aud 
it  has  been  done  by  some  property  of  heat  (the  working  fluid) 
by  falling  from  temperature  T,  to  T,;  hence 


W  Q  =  X  (T,  -  To); 
entropy  or  X  = 


"  Abstract  of  a  paper  read  before  the  Manchester  Association  of  Engineers,  oxi 
22nd  October,  1904,  by  Mr.  G.  J.  Wells,  Wh.Sc,  A.M.I.C.B.,  M.I.M.E. 


From  these  premises  Rankine,  Clausius,  and  other  writers 
dealt  with  many  problems  of  thermo-dynamics  analytically 
until  Mr.  MacFarlane  Gray  showed  the  value  of  the  diagram 
when  used  geometrically.  He  jjointed  out  in  his  paper,  read  at 
the  Paris  meeting  of  the  Institute  of  Mechanical  Engineers, 
London  (see  proceedings  1889,  page  399),  that  a  chart  could  be 
prepared  for  engineers  which  would  show  all  the  properties  of 
steam  that  entered  into  the  ordinary  proVjlcms  met  witli. 
Pr(  bably  the  easiest  way  to  understand  the  diagram  will  be 
to  note  the  process  of  construction  throiighout,  by  starting 
with  a  pound  of  water  at  32  deg.  Fall.,  and  following  it  througii 
all  its  changes  during  the  process  of  evaporation,  expansion, 
condensation,  etc.  This  work  can  be  divided  into  two  stages, 
•i.e.,  (1)  heating  the  water  up  to  the  tempeiature  of  evaporation; 
and  i'Z)  the  period  during  which  the  temperature  remains  con- 
stant. The  whole  of  these  processes  are  carried  out  iu  the 
steam  generator.  The  second  stage  is  that  which  concerns  the 
engine  more  particularly,  viz.,  the  periods  of  expansion  and 
condensation,  or,  more  shortly,  the  process  of  transformation 
of  heat  into  mechanical  energy.  The  upper  limit  of  temperature 
has  been  taken  at  400  deg.  Fall.,  for  that  will  include  the  whole 
of  the  range  necessary  for  ijrcsent  requirements. 

It  will  he  assumed  in  what  follows  that  the  general  results 
of  Regnault's  e.xperiments  are  known.  Also  the  meaning  of  the 
quantities  tabulated  in  the  usual  tables  of  the  "  Properties  of 
.Steam." 

Starting  then  with  water  at  32  deg.  Fall.,  aud  lieating  it  until 
it  reaches  40  deg.  Fah..  the  heat  required  will  be  8  B.T.U.  (see 
steam  tables  for  h),  the  increase  of  temperature  8  deg.,  and  the 
increase  of  entropy : 

=  S  [loge.  500  deg.  -  loge.  492] 
=  0-0161  ; 

Take  some  point  A,  fig.  2,  to  represent  the  heat  state  ol 
water  at  32 deg.,  aud  with  suitable  scales  for  temperature  and 
entrojjy,  then  tiie  vertical  ordinate  A  ff  =  492  deg.  absolute 
temperature,  and  the  horizontal  ordinate  =  0,  because  engineers 
count  entropy  from  32  deg.  Fah.  Next  plot  B,  so  that  B6  = 
500  deg.  absolute  temperature,  aud  (i  It  tlie  increase  of  entropy 
=  0  0161.  Now  take  another  tem2Jerature,  50  deg.  Fall., 
or  510  deg.  absolute,  when  the  total  entropy  will  Ije 
=  0  0359,  then  C  is  the  point  having  these  co-ordinates — i.e., 

0  (■  =  510  deg.  and  ac  =  0  0359.  Proceed  in  this  way,  plotting 
jioints  until  the  uj^per  limit  of  temperature  400  deg.  I'ah.  has 
been  reached,  and  araw  a  fair  curve  through  these  points.  This 
curve  MacFarlane  Gray  called  the  Aquene  curve,  because  it  is  the 
locus  of  every  conijDlete-water  state  points — i.e.,  every  point  on 
this  curve  repA'sents  the  state  ot  1  lb.  of  water,  no  loss 
through  evaporation  having  taken  place. 

The  area  A  B^^a  =  8  B.T.U.,  that  is,  the  quantity  of  heat 
HL'cessary  to  raise  the  temperature  of  1  lb.  of  water  at  32  deg. 
Fah.  up  to  40  deg.  Fah.  Similarly,  the  area  A  C  o  a  =  18 
B.T.U. ;  also  the  area  A  D  cZ  «  =  372  3  B.T.U. 

Xi  the  temperature  of  32  deg.  Fall.,  if  evaporation  takes  place, 
the  heat  (the  latent  heat)  required  is  1091  7  B.T.U.,  and  since 
the  temperature  remains  constant  the  increase  of  entropy  must 

_     l^a tent  heat  lO^il 

AL  soiute  letup.  492 

the  point  F  has  for  its  co-ordinates  F/'  =  492deg.,  and  af 
=  2  219.  If  evaporation  occurs  at  40  deg.  Fah.,  then  L  =  1086' 1 
and  the  entropy  =  2  172,  lience  BG  =  /jj/=2  172.  Similarly, 
a  series  of  points  may  be  located  through  which  a  fair  curve  is 
drawn  E  F,  aud  this  curve  was  called  the  Vapenc  curve  by 
MacFarlane  Gray,  but  is  possibly  better  known  as  the  saturated 
steam  curve,  because  it  is  the  locus  of  all  the  state  points  of 

1  lb.  of  any  saturated  steam. 

These  two  curves  should  be  very  carefully  plotted,  as  they  are 
the  standard  curves  on  the  theta-phi  chart  for  reference,  and 
the  only  difficult  ones  to  draw.  Superheated  steam  is  a  con- 
dition that  will  require  additional  curves. 

The  area  between  the  two  curves  A  D  and  E  F  contains  an 
area  or  field,  within  which  will  be  found  points  corresponding 
to  all  possible  states  or  conditions  of  1  lb.  of  water  in  its  pro- 
gress irom  water  to  steam.  Thus,  if  it  is  wholly  water  without 
any  vapour  that  is  present,  then  the  state  point  must  be  some- 
where on  the  Aquene  curve  A  D — it  is  impossible  for  it  to  fall 
outside  that  line.  Again,  if  the  water  has  been  converted 
wholly  into  steam,  no  water  being  present,  and  without  auy 
superheat,  then  its  state,  points  must  fall  on  curve  E  F.  .Vuy 
intermediate  state,  where  say  90  per  cent  of  the  pound  of  water 
has  been  evaporated,  but  10  per  cent  is  still  iu  the  liquid  form, 
the  state  point  will  be  nine-tenths  distant  from  the  water  curve, 
and  one-tenth  from  the  steam  curve  on  the  horizontal  line 
corre.si>ondiug  to  the  pressure.  For  example,  suppose  that 
steam  at  174  1b.  absolute  is  being  supplied  by  a  generator  iu 
which  there  is  10  per  cent  priming  water.  The  temperature  of 
the  steam  will  be  370 deg.  Fah.,  then  draw  KM  horizontal 
and  find  the  point  dividing  K  M,  so  that  9  x  P  M  =  K  P,  then 
P  is  the  state  point  required.  The  area  A  Iv  Z:  o  = /;  =  342  9 
B.T.U.,  the  heat  necessary  to  raise  1  lb.  of  water  from  32  deg. 
Fah.  to  370  deg.  Fah.,  and  the  area  K  P    i  =  0  9  x  latent  heat 
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=  0  9  X  851-9  =  766-7  B.T.O.;  that  is,  the  total  heat  per  lb. 
of  steam  and  water  mixture  =1109'6.  In  order  to  obtain  dry 
steam,  the  additional  heat  required  will  be  represented  by  the 
area  P  M ;/(  p.  Thus,  unless  the  steam  be  superheated,  it  is 
impossible  for  any  state  point  to  fall  outside  the  field  bounded 
by  the  two  lines  A  D  and  E  F,  and  this  is  a  point  of  some 
importance,  since  at  least  one  writer  has  published  6  <p  diagrams 
in  which  a  part  of  the  curve  falls  to  the  left  of  the  line  A  D. 
It  would  be  interesting  to  know  what  meaning  such  a  state 
point  could  have. 


FiQ.  2. 


ISupposiug  dry  saturated  steam  be  further  heated  in  a  super- 
heater, then  the  temperature  will  increase  beyond  that  corres- 
ponding to  its  jjressure.  In  practice,  the  usual  case  found  is 
that  of  superheating  at  constant  pressure,  although  it  is  jjossible 
to  superheat  steam  at  constant  volume.  Assuming  the  former 
case,  then  the  increase  of  temperature  will  be  accompanied  by 
expansion,  so  that  the  heat  supplied  will  have  some  external 
work  to  perform  beyond  that  of  increasing  the  temperature. 
The  quantity  of  heat  required  is  not  yet  accurately  determined, 
but  the  value  of  the  specific  heat  for  oonstanf'pressure  usually 
adopted  is  0  48;  using  this  value,  and  taking  our  steam  supply 
at  1741b.  absolute  as  before,  then  if  we  superheat  it  100  deg. 
Fah.  the  increase  of  entropy  will  be  =  0  0546;  and  in  fig.  2 
the  state  point  is  X.  Again,  if  200  deg.  Fah.  superheat  be 
added,  the  increase  of  entropy  is  =  0  1036  and  the  state  point 
is  Y,  a  curve  drawn  through  a  series  of  such  points  gives  the 
superheated  steam  curve  for  steam  at  174  lb.  absolute  and  Jheated 
at  constant  pressure.  Similar  curves  may  be  plotted  for  steam 
at  constant  volume;  the  value  of  the  specific  heat  for  constant 
volume  is  assumed  usually  as  being  =  0  37.  One  such  curve  is 
shown  in  fig.  2  for  example.  Before  leaving  fig.  2,  it  is 
interesting  to  note  that  if  the  two  curves  A  B  and  E  F  be 
prolonged  upwards  until  they  intersect  at  a  temperature  of 
about  1350  deg.  absolute,  which  is  probably  the  critical  tempera- 
ture of  water  and  steam,  above  which  there  can  be  no  liquid.* 

To  the  chart  as  shown  in  fig.  2,  horizontal  lines  representing 
absolute  pressures  may  be  added,  so  that  either  the  temperature 
or  pressure  being  given  one  of  the  co-ordinates  will  be  known. 
It  will  be  noticed  that  this  addition  can  be  made  at  once  from 
the  steam  tables.  Another  addition  of  great  value  may  be 
made  to  the  chart — i.e.,  plotting  lines  of  constant  volume. 
From  the  steam  tables  the  volumes  of  a  pound  of  steam  at  the 
several  temperatures  can  be  found — i.e.,  steam  at  400  deg.  Fah. 
occupies  a  volume  of  1'85  cubic  feet,  whilst  at  370  deg.  Fah. 
the  volume  is  259  cubic  feet.  Now  divide  the  line  KM  at  Z, 
so  that 

K  Z  ^  1;85 
KM  2-59' 

then  Z  is  a  point  on  the  constant  volume  curve  of  185  cubic 
feet.  By  continuing  this  process  for  succeeding  lower  tempera- 
tures a  curve  may  be  drawn  completely.  Capt.  Sankey  draws 
these  curves  at  intervals  varying  in  magnitude  to  avoid 
confusion. 

The  chart  having  been  carefully  laid  out  once,  is  used  in 
practical  work  by  placing  upon  it  a  piece  of  tracing  paper,  when 
the  points  are  plotted  directly  without  any  scales.  The  curves 
being  completed,  can  then  be  filed  away,  and  the  chart  may  be 
preserved  indefinitely. 

Having  a  completed  chart,  the  next  question  is  the  use  that 
may  be  made  of  it,  so  tliat  light  may  be  thrown  upon  the  dark 
places  in  steam-engine  work.    (The  author  then  considered  a 

*  See  "Theory  of  Heat"  by  Maxwell,  page  117.    8th  edition. 


series  of  cases,  advancing  from  the  simplest  to  the  more  complex 
cycles  found  in  ordinary  practice.)  The  first  case  taken,  which 
shows  the  method,  was  steam  at  atmospheric  pressure,  no 
expansion,  and  exhausting  into  condenser,  against  a  back 
pressure  of  3  lb.  absolute. 

The  theta-phi  diagram  is  shown  in  fig.  3,  and  here  again  the 
shaded  area  A  is  the  useful  work  in  heat  units  per  pound  of 
steam,  whilst  the  heat  rejected  per  pound  is  the  unshaded  area 
B  +  C,  and  the  efiiciency  of  this  method  of  operating  is  the 
ratio 

area  of  A 
area  [A  +  B  C] 

or  only  0  05  of  the  total  heat  supplied  is  utilised.  Comparing 
figs.  2  and  3  makes  abundantly  clear  the  advantages  of  the  theta- 
phi  diagram  over  the  ordinary  pee-vee  diagram,  where  the 
actual  efficiencies  of  heat  engines  are  in  question. 

Quality  of  the  Steam  in  the  Ctlindee. 

It  is  usual  when  making  tests  of  the  performance  of  a 
steam-engine  for  the  investigator  to  ascertain  the  percentage 
of  water  present  for  various  positions  of  the  piston.  This  is 
shown  sometimes  as  a  curve,  showing  the  variations  during 
expansion  as  a  percentage,  as  well  as  by  drawing  the  saturation 
curve  on  the  average  indicator  card  for  the  known  weight  of 
steam  and  water  passing  through  the  cylinder  per  stroke. 

It  vnll  be  well  to  examine  the  action  of  the  steam  jacket  a 
little  more  closely  at  this  stage,  and  see  how  the  theta-phi 
diagram  assists  the  engineer  in  understanding  the  heat 
quantities  concerned.  Probably  few  points  in  steam-engine 
economy  have  been  so  hotly  contested  as  the  value  of  a  steam 
jacket  in  ^Jromoting  economy.  The  reasons  for  these  differences 
of  ojiinion  are  many,  but  may  be  summed  up  generally  as  being 
mainly  due  to  ignorance  of  how  a  jacket  operates. 

An  unjacketed  cylinder  may  be  likened  to  a  glass  more  or 
less  dirty  which  allows  a  certain  quantity  of  light  to  pass 
through  it  from  the  light  side  to  the  dark  side  of  it.  The 
amount  flowing  through  the  glass  will  be  lost,  and  the  total 
amount  available  for  illumination  reduced  by  that  amount. 
Now  the  glass  may  be  so  treated  that  this  transmitted  light 
can  be  reduced  to  practically  nothing,  but  the  flow  of  heat 
through  the  cylinder  walls  cannot  be  reduced  so  completely, 
though  by  the  use  of  suitable  material  the  actual  difference 
of  temperature  between  the  two  surfaces  can  be  very  consider- 
ably increased.    But  the  varying  temperature  of  the  steam  in 
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the  cylinder  produces  a  corresponding  variation  of  the  tempera- 
ture of  the  inside  walls;  this  of  necessity  induces  condensation 
and  re-evaporation  during  the  working  cycle.  These  heat 
exchanges  all  cost  something,  so  that  the  total  amount  of  heat 
originally  available  for  conversion  into  mechanical  energy  is 
reduced. 

These  variations  of  temperature  depend  upon  (i)  the  amount 
of  expansion,  and  (i  i)  the  times  occupied  in  completing  the 
cycle.  Thus,  when  an  engine  is  using  high-pressure  steam  in 
a  single  cylinder  and  running  slowly— that  is,  about  50  to  70 
revolutions  per  minute— then  the  use  of  a  jacket  is  undoubtedly 
an  aid  to  economy;  but  in  the  case  of  a  multi-expansion  engine 


November  4,  1904J 


THE    PRACTICAL  ENGINEER. 


515 


running  at  two  or  three  hundred  revolutions  per  minute,  the 
temperature  range  in  each  cylinder  is  comparatively  very  small, 
and  the  time  reduced  very  considerably,  and  the  jacket  is 
practically  useless.  The  question  of  jacket  efficiency  is  largely 
affected  by  the  careless  design  of  details,  so  that  in  a  case 
where  a  jacket  should  give  good  results,  the  actual  results 
are  very  disapjwiuting.  One  frequently  finds  large  pockets  in 
which  water  may  collect,  imperfect  drainage  arrangements, 
sometimes  a  jacket  full  of  water,  warmed  chiefly  by  the  steam 
in  the  cylinder.  In  some  exjjeriments  in  a  small  engine,  Mr. 
Bryan  Donkin  gives  some  very  interesting  results  on  many  of 
these  points,  and  a  careful  study  of  them  will  help  the  student 
to  take  a  quantitative  view  of  the  true  value  of  the  steam 
jacket  under  the  several  usual  conditions  of  working. 

The  author  concludes  in  saying  that  in  order  to  construct 
a  theta-phi  diagram,  an  accurate  test  of  the  engine  must  be 
made,  so  that 

(1)  A  good  mean  indicator  diagram  is  available. 

(2)  The  exact   volume   of    the   clearance  spaces   must  be 

ascertained. 

(3)  The  exact  diameter  of  the  cylinder  and  length  of  stroke 

must  be  found. 

(4)  The  exact  weight  of  steam  and  water  passing  through 

the  cylinder  must  be  known. 

Had  the  author  fully  recognised  the  difficulty  of  treating  this 
subject  completely  vnthin  the  limits  of  a  single  paper,  the  task 
might  not  nave  been  attempted,  but  he  trusts  that  sufficient 
has  been  written  to  excite  the  curiosity  of  some  of  the  members 
to  examine  the  subject  for  themselves,  and  so  make  it  their 
own. 


INVENTIONS  OF  THE  WEEK. 

By  Marks  and  Cleek,  The  Practical  Engineer  Patent  Agency, 
18,  Southampton  Buildings,  Chancery  Lane,  London,  W.C.; 
30,  Cross  Street,  Manchester;  and  13,  Temple  Street, 
Birmingham. 

The  first  date  given  after  the  number  of  each  specification  is  the  dale 
of  application.  The  second  date  is  that  of  the  advertisement  of 
acceptance  of  the  complete  specificqition. 

The  following  accepted  specifications  were  advertised  on  the  date 
mentioned,  and  within  two  months  of  such  date  any  person  properly 
interested  can  oppose  the  sealing  and  grant  of  the  patent  by  giving 
formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  specification  herein  referred  to,  or  of  any  other 
published  patent  specification,  will  be  forwarded  post  free  for  one  shilling 
upon  application  being  sent  to  Mestrs.  Marks  and  Clerk  at  either  of 
the  above  addresses. 

Speed-varying  Gear.  J.  S.  Fairfax.  No.  23307,  of  27th 
October,  1903.  Ad.  of  ac,  October  5th,  1904.— This  invention 
relates  to  speed-varying  gear,  applicable  to  the  driving  of 
machine  tools,  motor  vehicles,  various  forms  of  machines  and 


Fio.  1. 


mechanical  appliances,  and  generally  in  transmitting  devices 
where  it  is  desired  to  reduce  or  increase  some  particular  speed, 
or  to  vary  it  in  starting  the  prime  mover,  or  to  produce  two  or 
more    speeds    from    the    original    or    driving    speed.  The 


invention  is  especially  useful  in  varying  the  number 
of  revolutions  of  or  from  a  driving  or  countershaft 
to  one  or  more  pulleys  or  wheels  carried  or  driven  by  the  said 
shaft,  so  that  the  pulleys  (for  examplei)  have  each  a  different 
number  of  revolutions  to  that  of  the  said  shaft,  and  these 


Fig.  2, 

Specification  No.  23307,  of  1903. 


being  situated  side  by  side  and  of  the  same  diameter,  they 
afford  a  ready  means  of  changing  speed  by  moving  a  belt  from 
one  pulley  to  another,  the  belt  driving  on  to  a  suitable  drum 
or  wide  pulley.  Fig.  1  is  a  sectional  elevation  of  a  four-pulley 
variable-speed  shaft,  and  fig.  2,  an  outer  eievation  of  same 
showing  the  belt-shifting  mechanism. 

Apparatus  for  Actuating  and  Holding  Steering, 
Braking,  Reversing,  Lifting,  and  Regulating  Mechan- 
ism.—J.  Kawohth.  No.  229j1.  of  ■22nd  October  1903.  Ad.  of  ac. 
October  5th,  1904. — This  invention  has  reference  to  means  or 
apparatus  suitable  for  actuating  and  holding  the  steering 
mechanism  of  boats,  ships,  and  motor-propelled  road  vehicles. 


F(G3.  1  and  2. 
Specification  No.  22901,  of  1903. 


and  also  for  actuating  and  holding  braking,  reversing,  lifting 
and  regulating  mechanism  of  various  kinds,  and  it  has  for 
object  to  enable  the  steering  or  other  mechanism  to  be  readily 
moved  by  hand  or  other  power  in  either  direction  and  to 
become  automatically  locked  or  held  in  the  position  into  which 
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it  has  been  moved,  lu  siuli  a  way  that  no  matter  how  severe  the 
stresses  to  which  such  steering  or  other  mechanism  may  be 
subjected,  such  stress  will  not  be  transmitted  to  the  hand  or 
other  means  used  for  movin"'  or  adjusting-  such  mechanism. 
The  invention  comprises  means  wJierein  a  secondary  actuating 
device  is  connected  to  and  directly  operates  the  movable  part 
of  the  mechanism,  the  secondary  actuating  device  being  in 
turn  operated  by  a  jirimary  actuating  device  and  held  in  any 
position  into  which  it  may  be  moved  by  engagement  of  a  pair 
of  oppositely  acting  clutches  carried  thereby  with  a  stationary" 
holding  device.  Fig  1  is  a  plan  and  fig.  2  a  side  elevation  of  a 
form  of  constrtiction  suitable  for  application  to  the  steering 
gear  of  a  ship. 

Screw  cutting  Lathes  and  Machines.  S.  A.  Daniku, 
Limited  and  John  Boddington.  No.  23560,  of  30th  October, 
1903.  Ad.  of  ac,  October  5th,  1904. — This  invention  relates 
to  the  improvements  in  screw-cutting  lathes  or  machines,  con- 
sisting essentially  of  the  construction  and  arrangement  or 
combination  of  parts  for  automatically  effecting  the  feed  of  the 
cutters  to  a  pre-determiued  depth,  the  said  construction  and 
arrangement  of  parts  consisting  essentially  of  the  compound 
cutter  slides  carried  by  the  spring  pressed  principal  slides  of 
the  carriage,  the  said  jirincipal  slides  having  a  crossing  or  feed 
spindle  with  a  middle  boss  having  spiral  or  screw  like  cam 
surfaces  at  opposite  ends,  against  wliich  bear  corresponding 
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cam  surfaces  in  the  opjjosite  faces  of  the  princijjal  slides,  the 
said  feed  spindle  having  keyed  to  its  front  end  a  notched  feed- 
ing disc  operated  by  a  handle  with  spring  jjluuger  on  a  sleeve 
on  the  feed  spindle,  the  said  handle  being  automatically  rotated 
when  the  machine  is  in  operation  by  spiral  gear  wheels,  tappet 
mechanism  and  spur  gearing  from  the  belt-driven  shaft,  the 
spring  plunger  of  the  handle  being  withdrawn  from  the  notched 
disc  when  near  the  completion  of  the  partial  rotation  of  the 
liandle,  the  said  handle  completing  its  motion  while  the  feed  disc 
is  at  rest.  Fig.  1  represents  a  front  elevation,  fig.  2  an  end 
elevation  of  the  headstock,  the  pitch  circles  only  of  the  gearing 
being  shown. 

Internal-combust'on  Engine.  K.  ('.  Blackst.  ne,  F. 
Caktee,  and  E.  Carter.  No.  24611,  of  12th  November,  1903. 
.Id.  of  ac,  October  5th,  1904. — According  to  this  invention  the 
combustion  chamber  of  an  internal-combustion  engine  has  fixed 
to  it  an  extension,  which  may  be  called  the  ignition  chamber. 


stirrounded  by  an  annular  vajjorising  chamber  and  liaving 
screwed  to  its  end  an  igniter  plug  of  any  desirable  form.  In 
the  communicating  passage  between  the  combustion  and  ignition 
cliambers  is  a  timing  valve  for  ignition  purposes,  the  valve 
being  kept  closed  during  the  compression  stroke  and  separating 
the  ignition  chamber  from  the  combustion  chamber  proper,  thus 
cutting  off  all  heated  portions  of  the  combustion  chamber  until 
the  point  desired  for  ignition,  when  it  is  opened  by  a  cam  on 
the  back  of  the  casing  of  a  governor  of  the  drum  type,  the  cam 
operating  through  the  medium  of  a  roller,  lever,  and  rod,  the 
lever  being  returned,  after  being  operated  by  the  cam,  by  a 
spiral  spring.  The  air  ])ipc  to  the  vajjoriser  has  a  nipple  pro- 
jecting up  into  it,  and  oil  is  supplied  to,  and  kept  at  a  constant 


Fig.  1. 


¥u:-.  2  AND  3. 
Specificitiuu  .No.  2-lGll.  of  1903. 

level  in,  this  nipjjle  from  a  tank  or  by  a  pump  or  other  suitable 
means.  Oil  is  drawn  into  the  annular  vaporiser  through  the 
nipple  by  the  inrushiug'  current  of  air,  which  mixes  and  passes 
with  it  into  the  combustion  chamber  through  a  vapour  valve 
worked  from  the  governor  cam.  A  casing  provided  with  a  lid 
and  having  an  opening  at  the  bottom  encloses  the  vajjoriser, 
and  to  start  the  engine  a  lamp  is  placed  beneath  this  opening 
and  the  lid  removed.  An  ignition  tube  is  also  provided  for 
igniting  the  charges  until  the  parts  become  heated  to  the 
required  extent.  Fig.  1  is  a  sectional  side  view  of  part  of  suck 
an  internal-combustion  engine,  fig.  2  is  a  sectional  end  view 
thereof,  fig.  3  is  a  section  on  the  line  3 — 3  (fig.  1),  drawn  to 
a  larger  scale,  and  fig.  4  is  a  vertical  section  of  the  oil  chamber. 

Central  Buffer  and   Draw  Gear  Apparatus.  A. 

Spencer.  No.  25991,  of  27th  November,  1903.  Ad.  of  ac, 
October  5th,  1904.— October  5th,  1904.— This  invention  has 
reference  to  central  buffei-  and  draw  gear  apparatus  of  the  kind 
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wheieiu  a  combined  buffer  and  draw-bar  rod  is  mounted  on  the 
vehicle,  and  is  acted  upon  by  buffer  and  draw  springs  in  sucli 
a  way  that  it  can  turn  horizontally  and  vertically,  but  cannot 
rotate  about  its  axis,  and  is  capable  of  being  readily  couplod 
and  tightened  up  with  similar  apparatus  on  tlie  adjacent  end  of 
a  second  vehicle.  The  invention  comprises  a  combined  buffer 
and  draw-bar  rod  having  at  its  outer  end  a  buffer  he-ad  formed 
with  a  vertical  recess,  across  which  extends  a  coupling  pin 
adapted  to  be  engaged  with  one  end  of  a  coupling  device,  and 
provided  at  one  side  of  its  flat  outer  face  with  upper  and  lower 
forwardly  extending  flangs-like  lugs  or  extensions  that  are  of 


Specification  No.  25991,  of  1903. 

tapering  form,  and  are  inclined  outwardly  or  away  from  the 
longitudinal  axis  of  the  head,  and  at  the  outer  side  of  the  face 
with  a  similar  lug  or  extension  arranged  to  pass  between  the 
upper  and  lower  lugs  or  extensions  on  the  buffer  head  of  an 
adjacent  vehicle,  the  coupling  device  comprising  two  links  or 
shackles  connected  by  a  screw  that  is  capable  of  being  tightened 
up  by  rotation  after  the  two  links  or  shackles  have  been  engaged 
with  the  two  coupling  pins  on  the  buffer  heads  of  adjacent 
vehicles  and  of  being  held  in  the  tightened-up  jDosition.  Tlie 
figure  shows  a  side  view,  partly  in  section  and  partly  in  eleva- 
tion, of  one  form  of  the  apparatus. 

Hose  Coupling  in  connection  ■with  Vacuum  Brake 
Apparatus  for  Trains.  H.  E.  Gresham.  No.  '260.i5,  of  28th 
November,  1903.  Ad.  of  ac,  October  5th,  1904.— This  inven- 
tion relates  to  hose  couplings,  in  connection  with  vacuum  brake 
apparatus  for  trains,  in  which  the  lower  part  of  each  half 
coupling  has  a  finger,  the  fingers,  when  coupling  up  is  being 
done,  being  made  to  take  hold  of  or  interlock  with  each  other, 
and  then  two  projections,  one  situated  at  the  upper  part  of  each 


Fig.  1. 


Fin.  2. 
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Fig.  3. 


half  coupling,  being  made  each  to  enter  a  recess  in  the  other 
half  coupling,  making  the  coupling  at  the  end  of  each  hose  with 
a  right-angled  bend,  so  that  the  connecting  face  of  each  part 
of  the  coupling  is  in  a  vertical  plane  which  is  parallel  to  the 
length  of  the  hose.  The  object  of  the  invention  is  to  so  arrange 
the  hose  and  coupling  that  there  will  be  no  tendency  for  the 
latter  to  open  du©  to  any  displacement  of  the  two  connected 
vehicles,  even  if  the  hose  should  become  stiff'. 

Wrench  for  Pipes  and  other  Work.  A.  G.  Ely.  No 
16.376,  of  25th  July,  1904.  Ad.  of  ac,  October  5th,  1904.— This 
invention  has  for  its  object  the  production  of  a  novel  wrench, 
and  is  illustrated  in  a  wrench  adapted  for  handling  pipe  as  well 
as  for  other  work.  The  wrench  includes  a  hand-piece  having  a 
guide  extended  outwardly  from  the  back  thereof  centrally  of  the 
thickness  of  the  hand-piece,  and  a  loose  jaw  having  its  threaded 
shank  slotted  in  a  plane  parallel  to  the  length  of  the  face  of 
the  jaw  and  substantially  central  with  relation  thereto,  the  slot 
embracing  the  guide  and  being  free  to  be  slid  thereover  by  a 
nut.  The  guide  shown  comprises  two  fingers,  between  which  is 
located  a  nut  embracing  the  slotted  shank  of  the  loose  jaw.  The 
rotation  of  the  nut  slides  the  loose  jaw  on  the  hand-piece,  and 
one  or  the  other  of  the  fingers  sustains  one  or  the  otlier  side  of 
the  nut,  according  to  the  direction  in  which  the  nut  is  being 
turned,  which  depends  upon  the  direction  in  which  it  is  desired 


to  slide  the  loose  jaw  on  or  with  relation  to  the  hand-piece. 
The  guide  has  at  its  outer  end  extensions  that  overhang  the 
guide  and  contact  with  that  edge  of  the  shank  of  the  loose  jaw 


Fig.  1 
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which  is  farthest  from  the  hand-jjiece.  Fig.  1  is  a  view  of  the 
back  of  a  wrench  embodying  this  invention  in  one  practical 
form,  and  fig.  2  is  a  side  elevation  thereof. 

Piston  and  Piston  Valve.  D.  F.  Stayman.  No.  17283,  of 
8th  August,  1904.  Ad.  of  ac,  October  5th,  1904.— This  inven- 
tion relates  to  the  construction  of  pistons  and  piston  valves  for 
steam  engines.  One  object  of  the  invention  is  to  provide  a 
packing  ring  for  the  sliding  face  of  the  piston,  yieldingly  mounted, 
whereby  the  same  may  be  readily  put  into  position,  and  which 
will  readily  adjust  itself  to  the  cylinder  or  valve-pocket,  as  the 
same  wears.    Another  object  of  the  invention  is  to  jjrovide  a 


Fig.  2. 

Specification  No.  17283,  of  19C4. 

sliding  face  for  the  piston,  consisting  of  a  plurality  of  seg- 
mental sections,  each  of  which  at  one  part  has  a  face  comprising 
the  full  width  of  the  piston,  and  has  ends  that  overlap  the 
corresponding  end  of  the  other  sections.  Fig.  1  is  a  side 
elevation  of  a  piston  valve  embodying  the  invention  (one  end 
in  side  view  and  one  end  sectioned  vertically,  as  would  appear 
on  the  line  1 — 1  of  fig.  2),  and  fig.  2  is  a  vertical  sectional  view 
of  one  piston  head  on  the  line  2 — 2  of  fig.  1,  the  cap-disk  being 
removed. 

Superheater  for  Steam  Boilers.  J-  J.  Tinker.  No. 
18636,  of  29th  August,  1904.  Ad.  of  ac,  October  5th,  1904.— 
This  invention  relates  to  that  type  of  superheater  for  steam 
boilers  formed  of  loop  or  other  suitably  bent  tubes,  and  wherein 


Specifioati' 'n  No.  1S636  of  1904 

the  headers  or  boxes  are  made  in  sections  instead  of  in  one  long 
heavy  piece.  The  invention  comprises  a  header  or  steam  box, 
consisting  of  a  bottom  plate  adapted  to  receive  the  superheater 
tubes  and  of  a  cap-like  top  plate  secured  to  the  bottom  plate. 
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tlie  top  plate  having  an  iulet  or  outlet  forming  a  chamber  lor 
the  steam  tor  the  superheater  tubes.  Two  distinct  headers  arc 
provided  for  each  single  series  of  tubes. 

Parallel  Vice.  M.  Hdt.MgtasT.  No.  1S432,  of  -ioth  August, 
1904.  Ad.  of  ac,  October  5tli.  1904.— This  invention  relates 
to  a  parallel  vice  wherein  the  clamping  jaw  is  secured  to  a 
guide  connected  with  the  stationary  jaw  by  means  of  recesses 
arranged    on    the    guide,    co-operating    with   a  locking-piece 
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connected  with  the  clamping  jaw,  the  locking-piece  consisting 
of  a  bolt  passing  obliquely  through  the  clamping  jaw  and  pro- 
vided outside  the  said  jaw  with  a  nut  by  the  tightening  of  which 
the  clamping  jaw  can  be  clamped  in  the  desired  position.  Fig. 
1  is  a  side  view  and  fig."  2  a  plan  view. 


LAUNCHES  AND  TRIAL  TRIPS. 


Thode  Fagelund. — ^On  October  12th  a  large  screw  steamer 
was  launched  from  the  shipbuilding  yard  of  Messrs.  John 
Priestmau  and  Company,  Southwick.  The  vessel  has  been  built 
to  tlie  order  of  Mr.  W.  Wilhelmseu,  Tonsberg,  and  is  (  I  the 
following  dimensions :  Length,  368  ft.;  bimdth,  50  ft.  ;  dtpth, 
moulded,  30  ft.  6  in.  She  is  built  to  the  spar  deck  rule,  witli 
p.)  >p,  bric'ge,  and  tojj-gallant  forecastle,  and  will  take  the  l.i.t/liest 
class  at  Lloyd's.  Ample  water  ballast  is  provided  for  in  cellular 
double  bottom  extending  all  fore  and  aft,  and  in  after  [seak  tank, 
nie  loading  and  dischaigiug  aiTangements  are  specially  adapted 
for  rapid  handling  of  cargoes,  there  being  eight  powerful  steam 
winches,  double  derricks  to  all  hatches,  and  large  multitubular 
donkey  boiler  for  supplying  steam  to  deck  machinery,  together 
with  a  complete  outfit  of  cargo  gear.  The  accommodation  for 
captain  and  officers  is  arranged  in  large  steel  deckhouses  on 
bridge  deck,  and  crew  nnder  top-gallant  forecastle.  The  engines 
and  boilers  have  been  constructed  by  Messrs.  Blair  and  Company, 
of  Stockton,  with  cylinders  25  in.,  42  in.,  and  68  in  .diameter, 
and  45  in.  stroke,  steam  being  supplied  by  two  large  boilers  of 
1801b.  working  pressure.  The  vessel  was  named  Thode 
Fagelund. 

Vulcan — Messrs.  Fergusim  Brothers,  Port-Glasgow,  launched 
on  October  11th  a  twin-screw  barge-loading  dredger  for  the 
Mersey  Docks  and  Harbour  Board.  The  new  vessel,  which  was 
launched  complete,  with  steam  up  ready  to  start  work,  is  one*  of 
the  most  powerful  and  deepest  bucket  ladder  dredging  machines 
that  has  yet  been  constructed.  She  is  of  the  bow-well  centre- 
bucket  ladder'  barge-loading  type,  and  her  dimensions  are: 
Length,  207  ft.;  breadth,  (moulded),  41ft.;  depth,  14  ft. 
(moulded).  She  is  capable  of  dredging  1,000  tons  per  hour  from 
56  ft.  below  water  level.  The  design  of  the  dredger,  which 
embodies  several  .special  features,  was  prepared  by  the  builders  to 
meet  the  requirements  of  the  Mersey  Board  for  deep  dredging 
of  hard  material,  and  for  working  close  up  to  dock  and  quay 
walls.  She  is  capable  of  cutting  her  own  flotation,  and  of 
dredging  in  any  depths  from  flotation  level  down  to  56  ft.  The 
bucket  ladder  projects  in  advance  of  the  hull  a  distance  sufficient 
to  enable  the  vessel  to  dredge  close  up  to  dock  and  quay  walls 
when  buckets  arc  lowered  to  a  depth  of  48  ft.  The  vessel  has 
been  built  throughout  under  Lloyd's  special   survey  to  class 


iUU  Al.  The  hull  is  subdivided  into  14  water-tight  compart- 
ments. The  main  engines,  which  arc  employed  for  either  pro- 
pelling the  vessel  or  driving  the  dredging  gear,  consists  of  two 
sets  ol  the  trijile-C.xpansion  surface-condensing  inverted  direct- 
acting  type,  having  three  cranks,  and  are  capable  of  indicating 
1,250  H.P.  They  are  fitted  with  steam  reversing  gear,  and 
have  au.xiliaries  embodying  all  the  latest  improvements.  Steam 
IS  siip2)lied  trom  two  cylindrical  return  multitubular  boilers, 
constructed  under  Lloyd's  special  survey.  The  dredging 
machinery  is  of  massive  design  for  working  in  the  hardest  of 
materials  that  can  be  dealt  with  by  bucket  dredgers.  The  getir- 
ing  is  arranged  to  work  the  buckets  at  two  difi'erent  speeds, 
according  to  the  nature  of  the  material  being  dredged.  All 
wheels,  pinions,  clutches,  tumblexs,  and  bucket-backs  are  of  cast 
steol,  the  fast-running  wheels  have  helical  teeth.  The  upper 
tumbler  shaft  is  driven  by  double-friction  spur  wheels  of  large 
diameter,  and  capable  of  being  adjusted  to  convey  the  necessary 
power  to  the  buckets  according  to  the  hardness  of  the  material 
bjing  worked.  'Ilie  hoisting  gear  for  the  bucket  ladder  consists 
of  a  heavy  wire  rope  tackle  working  in  upper  and  lower  sheave 
blocks  susjjended  from  a  crosshead  fixed  on  a  box  framing 
structure  built  into  the  vessel  at  the  forwai'd  end.  The  lower 
sheave  blocks  are  connected  to  the  bucket  ladder  by  strong 
forged  side  rods;  the  wire  rope  is  wound  on  a  large  grooved 
barrel  driven  by  gearing  from  a  double-cylinder  vertical  engine, 
all  placed  under  deck.  •The  gearing  between  the  engine  and  the 
barrel  is  of  the  sun  and  planet  motion  type,  controlled  by  double 
friction  brakes  actuated  with  a  compound  lever  for  holding, 
heaving,  or  lowering  the  load  as  desired,  the  engine  being  free 
to  run  either  with  or  without  the  load.  The  wheels  and  handles 
for  working  this  gear  are  placed  on  deck  under  the  control  of 
the  dredging  master.  The  dredger  buckets  and  links  are  of  a 
special  strong  design  for  working  in  hard  material,  each  bucket 
having  a  capacity  of  21  cubic  feet.  The  connecting  pins  for 
the  bucket  chain  are  of  manganese  steel.  A  large  steam  crane 
is  fitted  on  deck  for  overhauling  the  buckets  and  links,  and  for 
general  purposes.  Powerful  steam  winches  ai'e  fitted  at  bow  and 
sterii  for  manipulating  the  mooring  chains  and  holding  tlu- 
dredger  up  to  its  work.  Each  winch  is  driven  by  an  independent 
two-cylinder  vertical  engine.  The  forward  winch  is  fitted  in  two 
sections,  one  in  each  side  of  the  bow,  connected  with  shafting 
carried  across  the  ladder  well.  The  after  winch  has  four  chain 
barrels  and  two  rope  warping  drums.  All  chain  barrels  are 
provided  with  independent  friction  clutches  and  brakes,  and  can 
be  worked  separately  or  together  as  required.  The  dredger, 
which  is  capable  of  propelling  herself  at  a  rate  of  8^  knots  per 
hour,  has  a  very  complete  outfit  of  stores  and  spare  gear. 

Godo.— On  October  15th,  the  steel  screw  cargo  steamer  Godo, 
built  by  the  Laxevaags  Engineering  and  Shipbuilding  Company 
Bergen,  Norway,  to  the  order  of  P.  A.  Hus»us,  Esq.,  of 
Aalesund,  went  for  her  trial  trip,  and  after  compasses  had  been 
adjusted,  proceeded  to  the  measured  mile,  where  a  senes  of 
trials  were  run.  and  a  main  si»ed  of  lOJ  knots  attained.  The 
vessel  is  of  the  following  dimensions;  Length  extreme,  210ft.; 
breadth,  31ft.;  depth  moulded,  14  ft.  10  in.;  dead-weight  carry- 
ing capacity  about  1,200  tons.  The  engines,  which  have  also  been 
constructed  by  the  Laxevaags  Company,  are  of  the  triple- 
expansion  type  with  cylinders  15i  in.  by  25i  in.  by  42  in.  diameter, 
by  30  in.  stroke.    Working  pressure  175  1b.  per  square  inch. 

Folgate.— On  October  13th  the  steamship  Folgate,  which 
has  been  built  by  Swan,  Hunter,  and  Wigham  Richardson 
Limited,  Wallsend-on-Tyne,  to  the  order  of  Mr.  H.  W.  Dillon,  ot 
London,  was  taken  out  to  sea  for  her  trial  trip.  She  is  a  stee) 
screw  steamer  of  the  following  leading  dimensions:  Length  over 
all,  350  ft.;  beam  extreme,  47  ft.;  depth  moulded,  27  ft.  3in.; 
and  is  designed  to  carry  a  dead-weight  cargo  of  about  5,900  tons 
on  a  moderate  draught  of  water.  The  vessel  is  built  to  take 
Lloyd's  highest  class  three  deck  grade,  but  with  only  one  deck 
laid  and  has  long  poop,  bridge,  and  forecastle.  Accommodation 
for  'the  captain  and  officers  is  provided  in  the  poop  and  tor 
the  engineers  in  houses  on  the  bridge  deck,  whilst  that  for  the 
crew  is  in  the  forecastle.  The  machinery  has  been  coustructecl 
by  the  Wallsend  Slipway  and  Engineering  Company  Liinitecl. 
and  consists  of  a  set  of  triple-expansion  engines  having  cylinder.? 
23i  39,  and  66  in.  diameter,  with  a  common  stroke  ot  4oin., 
steam  being  supplied  by  two  large  single-ended  boilers  working 
at  181)  lb.  pressure.  The  machinery  worked  without  the  slightest 
hitch,  and  a  mean  speed  of  11^  knots  on  the  measured  mile  was 
attained,  the  owner's  superintendent,  Mr.  J.  Crookstou,  express- 
ing himself  as  highly  satisfied  with  the  performance  ot  the 
steamer. 

Parika  -—On  October  15th  the  steamship  Parika,  which  ha.- 
been  built  by  Swan,  Hunter,  and  Wigham  Richardson  Limited^ 
of  AVallseud-on-Tvne,  for  Messrs.  Sprostons  Limbed,  ot 
Demerara,  was  taken  out  to  sea  for  her  trial  trip.  The  vessel 
is  of  the  following  leading  dimensions:  Length  over  all.  14Mt. , 
beam  extreme,  24  ft.  6  in.;  depth  moulded,  9  ft.  She  has  been 
built  to  take  Lloyd's  Al  class  for  river  and  coast  service  in 
Guiana.  She  has  a  forecastle  for  the  accommodation  ot  the 
crew,  and  a  short  bridge  in  which  is  the  accommodation  for  the 
engineers  and   officers,  and  a  large  deck  house  aft  for  the 
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atcuiiimodatiou  of  a  limited  number  of  passengers.  The  vessel 
is  fitted  with  {Jermaiient  wooden  awnings  to  suit  the  climate  in 
which  she  has  to  trade,  and  for  the  acconunodation  of  a  large 
number  of  deck  passengers.  The  machinery  has  been  coustrncted 
by  Messrs.  J.  S.  Vaux  and  Company,  of  Sunderland,  and  consists 
of  two  sets  of  triple-expansion  engines,  having  cylinders  Oj,  15, 
and  35  in.,  by  16  in.  stroke,  steam  being  supplied  by  a  single- 
ended  boiler  working  at  160  lb.  pressure.  The  vessel  and  her 
machinery  have  been  constnicted  under  the  superintendence  of 
Mr.  F.  J.  Trewent,  of  Loudon.  On  the  trial  trip  a  mean  speed 
of  over  10:^  knots  was  attained,  which  speed  was  in  excess  of  the 
guarantee. 

Towneley. — The  new  steel  screw  steamer  Towneley,  built 
by  Messrs.  Wood,  Skiuner  and  Company  Limited,  of  Bill 
Quay,  to  the  order  of  Messrs.  the  Burnett  Steamship  Company 
Limited  ,of  Newca-stle,  left  the  Tyne  for  her  official  trial  trip 
on  October  7th.  The  vessel,  which  has  been  built  to  Lloyd's 
requirements  for  their  highest  classification,  is  of  the  raised 
tjuarter-dack  type,  with  a  dead-weight  carrying  capacity  of 
about  1,80U  tons,  and  is  fitted  with  all  the  latest  improve- 
ments and  applianc?s  for  facilitating  the  rapid  loading  and 
discharging  of  cargo.  The  propelling  machinery,  which  has 
bten  constructed  by  the  North-Eastern  Marine  Engineering 
Company  Limited,  at  their  Northumberland  Engine  Works, 
Wallsend-on-Tyiie,  consists  of  a  set  of  their  latest  type  of  triple- 
e.^pansion  enginets,  having  cylinders  ISiiii.,  30  in.,  and  49  in., 
by  33  in.  stroke,  steam  being  suppKed  by  a  large  steel  boiler 
working  at  a  pressure  of  180  lb.  to  the  square  inch.  A  mean 
speed  of  over  lOJ  knots  on  the  measured  mile  was  maintained, 
wlich  was  considered  very  satisfactory  by  all  concerned.  This 
is  ,the  fourteenth  vessel  built  by  Messrs.  Wood,  Skinner,  and 
Company  Limited,  and  engined  by  Messrs.  the  North-Eastern 
Marin©  Engineering  Company  Limited,  for  Messrs.  the  Burnett 
Steamship  Contpany  Limited. 


QUERIES  AND  REPLIES. 


Communications  should  Je  written  on  one  side  of  the  paper  only,  and  in 
all  cases  he  accompanied  with  name  and  address.  Sketches  should 
be  neatly  drawn,  and,  if  large,  sent  on  a  roller,  so  as  to  avoid 
creasing.  This  column  is  intended  for  the  mutual  assistance  of 
engineers  in  their  daily  work.  As  far  as  we  possibly  can,  we 
render  assistance,  but  we  cannot  undertake  to  work  out  elaborate 
arithmetical  calculations,  or  deal  with  matters  not  of  general 
interest.  Further,  we  cannot,  under  the  pretence  of  answering  a 
query,  be  made  the  medium  for  gratuitous  puffing.  We  cannot 
undertake  to  reply  to  queries  by  post. 

1858.  Pitch  of  Propeller.— Will  a  nautical  reader  kindly  state  how 
the  pitch  of  a  propeller  ia  found,  practically  and  theoretically  ? — 
Chaven. 

^Hswcr.  — Measure  from  the  centre  of  the  shaft  any  convenient 
distance  up  the  after  of  the  blade,  say  half  way.  Assume  this  to 
be,  say  4ft,  and  mark  it  A  on  the  blade.  Measure  the  same 
distance  up  the  adjoining  blade,  and  mark  it  B  in  the  same  way. 
Lay  a  straightedge  across  the  after  edges  of  the  two  blades  exactly 
on  the  two  mavka  A  and  B.  Measure  from  the  straightedge  to 
forward  edge  of  blade  C.    Take  care  to  keep  the  rule  at  l  ight 


angles  to  straightedge,  at  the  same  time  marking  the  point  D  on 
the  straightedge  from  which  you  measure  ;  the  distance  C  D  thus 
found  will  be  part  of  the  pitch,  say  in  this  ca.se  "2  ft.  Measure  from 
point  I)  just  marked  on  the  straightedge  and  to  the  after  edge  of 
l)lade  A.  and  the  distance  A  D  thus  found  will  be  part  of  circum- 
ference, say  3ft.  As  we  have  measured  SA  and  SB  each  4ft. 
up  the  blade,  the  circumference  at  these  points  equal 

4  X  2  X  3-1416  =  24. 
We  then  have  the  ratio  :  As  part  of  circumference  is  to  the  whole 
cii  ounifci  cnco  so  is  part  pitch  to  whole  pitch,  or 

3  ft.  :  24  ft.  ::  2  ft.  :  16  ft.  pitch.  J.  F.  B. 


1859.  Sizes  of  Circulating,  etc-,  Pumps.— Will  some  reader  give 

me  a  formula  for  finding  the  sizes  for  circulating,  air,  and  feed 
pumps  for  a  triple-expausion  engme  whose  L.l'.  =  60  in.  diameter 
10  lb.  terminal  pressure  ?— Dradghtsman. 

Aruwer. — Shall  be  glad  to  answer  the  question  if  "  Draughts- 
man "  will  give  LH. P.  and  revolutions  of  engine.  Also  state 
whether  engine  is  to  be  worked  by  jet  or  surface  condenser,  and  if 
engine  is  a  maruie  or  land  type,  so  that  we  can  settle  the  tempera- 
ture of  cooling  water. — W.  H.  B. 

A  nswer  No.  2. — The  data  given  by  "  Di-aughtsman  "  is  insufficient' 
as  it  stands,  to  make  an  answer  to  his  query  possible.  He  neither 
gives  the  power  nor  the  weight  of  steam  present  at  release  to 
condenser.  Assuming  the  pumps  to  be  di-iven  ott'  the  main  engine 
ijy  rocking  levers,  and  the  power  and  revolutions  known.  With  a 
triple-expansion  engine  the  feed  water  should  be  about  20  x  I.H.P. 
pounds  per  hour  from  and  at  212  deg.  Fah.  This  includes 
auxiliaries.  If  this  is  taken  to  be  the  actual  quantity  of  water 
required  by  the  engine  there  will  be  a  margin  for  adjustment  by 
the  bye  pass,  and  also  to  allow  for  any  extraordinary  loss.  Taking 
this  quantity,  and  assuming  a  single-acting  pump  with  a  bari'el 
efficiency  of  80  per  cent,  the  capacity  of  the  pump  should  be 

 x  LH.P.  cubic  feet 

•8  X  62-5  x  60  X  N 

where  N  is  the  revolutions  per  minute  of  the  engine.  The  capacity 
of  this  circulating  pump  can  only  be  fixed  by  referring  to  general 
practice.  The  following  are  selected  as  having  about  the  same 
terminal  pressure  as  "  Draughtsman's  "  engine.  I  regret  I  cannot 
give  the  names  of  the  ships,  but  the  figures  are  from  a  reliable 
source. 
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So  "  Draughtsman  "  may  make  his  circulating  pump  '024  times  the 
capacity  of  the  L.P.  cylinder  of  his  engine.  With  regard  to  the 
air  pump,  "  Draughtsman  "  should  refer  to  "  Leaves  from  a  Naval 
Engineer's  Note  Book  "  (see  The  Practical  Engineer  November  2nd, 
December  4th,  and  December  11th,  1903).  The  capacity  of  the 
air  pumps  is  there  shown  to  be  from  1/15-6  to  1/21  8  times  the 
capacity  of  the  low-pressure  cylinder.  A  good  figure  for  merchant 
work  is  1/18  x  capacity  of  L.P.  cylinder. — V.P. 

1860.  Size  of  Steam-engine  Valve  Box.— Will  any  reader  please 

explain  how  to  determine  the  size  of  steam  pipe  and  area  of  steam 
ports  of  a  valve  box  for  a  steam  engine  ' — JtJNiOR  Draughtsman. 

Answer. — The  size  of  steam  chest  is  determined  by  the  size  of 
slide  valve  and  sufficient  allowance  for  its  working.  The  sizes  of 
steam  pipes  and  ports  are  fixed  by  the  velocity  of  steam  allowed 
through  them.  Taking  the  steam  pipe  first,  in  ordinary  practice 
you  should  not  exceed  a  steam  velocity  of  8,000  ft.  per  minute  ; 
velocity  of  steam  allowed  through  steam  ports  from  5,000  to  8,000  ; 
through  exhaust  steam  ports  from  4,000  to  6,000.  Now,  as  your 
exhaust  steam  has  to  pass  out  through  the  steam  inlet  ports,  you 
should  fix  the  size  of  them  by  the  velocity  allowed  for  exhaust 
steam,  viz.,  6,000  ft.  per  minute,  as  when  the  port  is  admitting 
steam  the  valve  never  gives  full  port  opening.  Now  let  A  =  area 
of  cylinder,  a  =  area  of  port,  V  =  velocity  of  steam  in  feet  per 
minute,  and  S  =  the  piston  speed  in  feet  per  minute,  then 

A  X  S 


Take  an  example  as  follows  :  Say  a  cylinder  24  in.  diameter  has 
an  area  of  452  square  inches  =  A,  with  a  piston  speed  of  450  ft. 
per  minute  =  S,  and  taking  the  velocity  of  exhaust  steam  at 
6,000  ft.  per  minute  =  V,  then 

452  x  450      „„  „  .    ,  , 

■  —  —  33  y  square  niches  port  area. 


6000 

The  same  rule  ajiplies  to  ai  ea  of  steam  pipe  with  velocity 
altered  to  suit. — W.H.IJ. 


)f  steam 


520 


THE    PRACTICAL  ENGINEER. 


[November  4,  1904 


1863.  Revolutions  of  Engine.— 

Ansiver. — lu  further  reply  to  " Mining "  re  the  above  question, 
seeing  the  first  part  of  your  question  is  similar  to  the  la^t,  I  will 
take  the  hauling  engine  test  first  I  have  gone  carefully  over  your 
figures  and  agree  with  them  all,  with  the  exception  of  rolling 
friction,  which  you  take  at  of  whole  load  ;  this  comes  out  to 
about  32  lb.  per  ton,  which  I  consider  too  little  ;  on  good  road  I 
invariably  allow  60  lb.  per  ton,  and  80  lb.  on  bad  roads.  In  this  case, 

taking  60  lb.  per  ton,  ^^2240^'^  =  1811b.  against  your  96'5  ;  this 

would  bring  the  total  pull  on  rope  up  to  2852 '8  lb.,  then  speed  of 
drum  5  miles  per  hour  =  88  x  6  =  440  ft.  per  minute,  thus  H.P. 
at  drum 

_  2852  8  X  UO 
~  33000 


=  38  H.P. 


1  will  neglect  gearing  for  the  present.  Now  take  engine  16  in" 
diameter  of  cylinder  x  3  ft.  6  in.  stroke,  with  a  steam  pressure  of 
48  lb.  at  engine  (in  this  case  you  don't  give  the  steam  cut-off, 
which  I  will  assume  at  7  of  the  stroke  as  in  the  last  case),  then 
M.E.  pressure  =  48  +  15  =  63  lb.  absolute  63  x  "952  -  17  x 
•85  =  36-5  M.E.P.,  then  H.P.  at  engine 

36-5  X  7  X  201  X  78  5  tr  r>  4- 

=  =  122  H.P.  at  eugme. 

33000-  ^ 

Let  us  now  compare  differences  of  powers.  At  drum  you  have  37 
against  38  ;  this  is  attributed  to  the  difference  of  rolling  friction 
factors.  At  engine  you  have  133'8  against  my  122,  which  arises 
from  mistake  in  your  M.E. P.,  quoting  your  figures,  viz.,  63-17 
=  46.  Here  you  have  omitted  to  multiply  absolute  pressure  by  the 
constant  '952  due  to  cut-off  at  7  of  stroke,  which  makes  M.E.P. 
36 '5  instead  of  40  lb.  Now,  if  the  above  figures  are  correct,  there 
is  only  about  33  per  cent  of  the  engine  power  transmitted  to  the 
drum  through  the  gearing,  which  is  almost  impossible.  I  am 
aware  of  haulage  gears  working  through  three  reductions  at  80  per 
cent  efficiency,  so  I  must  come  to  the  conclusion  that  you  have  either 
under-estimated  the  pull  on  the  rope,  or  the  steam  pressure  on 
the  cylinder  must  be  much  less.  1  strongly  recommend  another 
test  under  the  following  conditions  :  If  possible,  take  a  set  of 
indicator  cards  off  your  engine  during  full  load,  and  ascertain  the 
actual  pull  on  the  rope  by  a  measuring  instrument,  then  compare 
the  powers.  I  should  be  glad  to  hear  through  the  medium  of 
this  paper  the  result  of  same.  Your  further  question— Why,  by 
increasing  the  revolutions  with  the  same  load  through  the  gearing, 
the  horse  power  remains  the  same  ?  If  you  keep  the  speed  of  the 
drum  and  load  the  same,  you  require  a  constant  H.  P.  at  the  drum, 
and  it  does  not  matter  how  you  speed  up  your  engine  through  the 
gearing,  the  power  at  the  engine  must  of  necessity  remain  the 
same,  as  you  must  know  the  total  power  at  the  engine  must  be 
equivalent  to  the  resistance,  which  in  this  case  equals  the  load  at 
the  drum  +  friction.  The  powers  must  balance  themselves.  If, 
for  instance,  you  are  running  your  engine  a  certain  number  of 
revolutions  and  you  decide  to  run  it  faster  by  introducing  more 
gearing,  you  thereby  increase  the  purchase  and  reduce  the  load  on 
the  engine  per  revolution.  As  compared  to  when  running  slower, 
the  load  would  be  less  according  to  the  altered  ratio  of  the  gearing, 
but  the  power  through  the  same  time  would  remain  the  same, 
I  trust  I  have  been  able  to  make  my  meaning  clear. — W.H.B. 


1870.  Bevel  Gearing. — I  should  be  glad  if  any  of  your  readers  would 
give  me  their  opinion  on  the  gearing  as  shown.  The  engine  makes 
60  revolutions  per  minute,  and  the  wheels  at  B  have  one  tooth 
difference,  say  about  3  ft.  diameter.    The  cross  lines  C  and  D  make 


60/Xfs. 


c  \     100  R^yx 


d\   \   100  REVS. 


about  100  revolutions.  Would  it  be  possible  to  effect  economy  in 
power  and  coal  by  replacing  the  wheels  at  B  with  new  ones  of 
larger  diameter,  or  could  the  gears  be  changed  m  any  way  to  effect 
economy  ?  The  engines  and  cross  line  speeds  must  not  be  varied. — 
Inquirer. 


1871.  Thickness  of  Reservoir  Wall.— I  want  to  divide  a  reservoir 
60  ft.  square  and  3^  ft.  in  depth  into  two  equal  parts,  to  use 
alternately.  What  should  be  the  thickness  of  the  wall  made  of 
brioks  400  to  the  ton,  laid  in  cement  ; — Moonrakek. 

1872.  Gearing  for  Overhead  Travelling  Crane.— Many  thanks  to 

"  0.  K."  for  his  reply,  and  should  be  much  obliged  if  he  will  kindly 
suggest  a  more  suita'le  gearing. — Inqdireb. 


MISCELLANEA. 


Personal.— Mr.  E.  S.  E.  Ackermann,  A.C.G.I.,  A.M.I.C.E., 
has  moved  into  lai-ger  offices,  at  25,  Victoria  Street,  Westminster. 

Institute  of  Marine  Engineebs. — On  Monday,  October 
24th,  the  honorary  secretary,  Mr.  J.  Adamsou,  read  a  highly 
interesting  paper  on  "  Technical  Education,"  Mr.  T.  F. 
Auckland  presiding.  The  discussion  was  adjourned  to 
November  14th. 

KoyAL  Ageicultueal  >Society  of  England. — The  presi- 
dent lias  issued  an  appeal  to  members,  exhibitors,  and  others 
for  the  raising  of  a  guarantee  loan  of  ,£10,000  towards  defray- 
ing the  expenses  of  the  Park  Eoyal  Show,  to  be  held  in  July, 
1905.  It  is  stated  that  unless  this  matter  is  quickly  deter- 
mined there  will  be  no  show,  as  the  society  are  now  without 
a  reserve  fund  to  fall  back  upon. 

It  was  annouuoed  recently  that  the  Austro-American  Steam- 
ship Line  has  ordered  three  new  liners  for  its  service  between 
New  York,  Italy,  and  Trieste.  The  agents  of  the  company 
stale  that  contracts  for  two  of  the  vessels  have  been  placed  in 
England,  and  the  third  vessel  with  a  shipbuilding  firm  in 
Trieste.  The  vessels,  which  are  to  be  delivered  in  nine  months, 
will  be  larger  and  better  appointed  than  those  at  present 
emjjloyed  iu  the  service. 

The  Production  of  Open-hearthed  Steel  in  U.S.A. — 
The  statistics  of  open-hearth  steel  production  in  1903,  just  pub- 
lished by  the  American  Iron  and  Steel  Association,  show  that 
the  open-hearth  process  continued  to  gain  even  under  general 
adverse  trade  icouditions.  In  that  year  the  production  of 
Bessemer  steel  in  the  United  States  fell  off  561,135  gross  tons, 
or  6  jjer  cent,  as  compared  with  1902.  Open-hearth  steel,  on 
tlio  contrary,  showed  a  gain  of  150,060  tons,  or  nearly  3  per  cent. 
The  open-hearth  steel  production  in  1903  was  the  largest  on 
record,  totalling  5,837,789  tons.  It  was  almost  exactly  equal 
to  the  combined  open-hearth  steel  production  of  Great  Britain 
and  Germany,  the  former  country  having  turned  out  3,124,083 
and  the  latter  2,716,859  gross  tons  in  the  same  year.  The  com- 
bined jiroduction  of  Bessemer  and  open-hearth  steel  ingots  and 
castings  iu  the  United  States  in  1903  was  14,415,017  gross  tons, 
against  14,826,092  tons  in  1902. 

The  Manchester  Association  of  Engineers. — On  October 
19th  the  president,  Mr.  Alfred  Saxon,  gave  a  conversazione 
at  the  Municipal  Art  Gallery.  The  attendance  was  large,  and 
the  arrangements  were  well  carried  out.  On  October  22nd,  at 
the  Grand  Hotel,  Mr.  G.  J.  Wells  read  his  jjaper  on  "The 
Temperature-Entropy  Diagram."  The  author  had  an  attentive 
audience,  and  appeared  very  successful  in  his  efforts  to  impart 
to  his  hearers  the  principles  underlying  the  modern  method  in 
engine  testing,  and  the  great  advantages  to  be  obtained  from 
the  use  of  the  curves.  The  subject  was  treated  in  a 
thoroughly  methodical  way,  and  the  practical  engineer  could 
not  but  see  the  value  of  heat  diagrams  over  the  indicator 
diagram,  although  it  was  evident  that  there  were  still  many 
engineers  loath  to  become  students  on  the  subject,  even  were 
there  not  that  halo  of  mathematics  surrounding  it.  The  dis- 
cussion which  followed  was  opened  by  Mr.  Ingham,  Mr.  Neilson, 
Mr.  Longridge,  Mr.  Constantine,  and  several  other  members 
joining  in,  including  Mr.  Alfred  Saxon,  the  president.  A 
hearty  vote  of  thanks  concluded  the  meeting. 

The  Clyde  Trustees'  big  dredger  Craigiehall  has  proved  a  great 
success,  having  accomplished  much  work  in  a  veiy  satisfactory 
manner.  For  some  time  the  Craigiehall  dredged  at  the  entrance 
of  Shearer's  Dock,  Elderslie,  and  did  wonderful  things  in  the  . 
way  of  cutting  out  hard  clay,  and  deepening  the  river  there. 
Now  the  Craigiehall  is  stationed  at  Dalmuir,  dredging  out  the 
fitting-out  basin  at  Messrs.  Beardmore's  new  shipyard.^  This 
work  is  also  being  done  rapidly  and  satisfactorily,  and  in  this 
case,  also,  the  big  dredger  has  proved  a  great  and  valuable 
acquisition  to  the  Clyde  Tixist  di-edgiug  fleet.  There  is  some 
talk  about  another  dredger  being  ordered,  but  nothing  very 
definite  can  be  said  on  that  head.  The  likelihood  is,  however, 
all  in  the  direction  of  ordering  another  dredger  of  similar  power 
and  capacity,  for  dredging  plant  is  yearly  becoming  more  valuable 
on  the  Clyde.  The  move  will,  of  course,  come  from  the  Works 
Committee,  whose  ideas  about  deepening  and  widening  the  Clyde 
have  greatly  expanded  of  late  owing  to  pressure  from  leading 
shipbuilders.  The  dredger  Craigiehall  was  constructed  by 
Messrs.  Wm.  Siemens  and  Company  Limited,  Eenfrew. 
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ENGINEERING  IN  INDIA. 

The  neL-essity  of  engineering  works  in  India  Las  been 
reoognised  from  early  days,  this  necessity  arising  from  the 
peculiao-  natural  conditions  of  the  country  and  the  enormous 
population  requiring  sustenance.  In  the  address  given 
before  the  Institution  of  Civil  Eiigineers,  Sir  Guilford 
Molesworth,  K.CI.E.,  the  new  president,  has  given  us  some 
facts  and  figures  showing  the  enormity  of  the  public  woi-ks 
undertakings  that  have  been  canied  out  in  India  and 
Ceylon,  chiefly  by  the  Indian  Government,  or  under  their 
control  or  their  guarantee. 

The  address  was  of  a  historical  nature,  and  gave  a  veiy 
graphic  picture  of  the  large  extent  of  the  irrigation  works 
that  had  been  cai'iied  outi  many  hundreds  of  years  ago  by 
the  ruling  kings.  At  the  prestoti  time  there  are  forty-four 
millions  of  at;res  of  land  irrigated  by  the  three  principal 
methods  of  canalising,  tank  supply,  and  wells,  by  far  the 
greater  acreage  being  watered  on  the  former  plan.  It  is 
gratifying  to  note  that  these  irngation  works,  which  have 
oost  many  millions  sterling,  are,  on  tlie  whole,  financial 
successes,  producing  revenues  at  the  present  time  whieli 
cannot  be  considered  otherwise  than  highly  satisfactoiy. 

Of  public  worlcs,  the  railways  of  India  perhaps  appeal 
more  generally  to  British  engineers,  ou  account  of  the 
capital  expenditure,  a  large  proportion  of  which  finds  its 
way  to  this  country.  It  would  however  appear  from  the 
fact  of  the  development  and  construction  of  railways 
being  to  a  large  extent  on  strategicah  and  political  lines, 
that  their  revenue  would  not  be  any  too  rosy,  and  it  is 
gratifying  to  note  that  althougii  they  have  been  built  for 
purposes  as  indicated,  and  to  give  protection  against  famine, 
besides  the  legitimate  course  of  progress,  the  net  earnings 
for  the  year  1903  equalled.  5^-  per  cent  on  the  capital 
expenditm-e. 

It  is  more  particularly  to  the  vast  natural  resources  of 
the  country  that  attention  is  drawn,  for  in  this  direction  M-ill 
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bo  found  a  wealth  of  industry  for  the  manufacturing  popuhi- 
tiou  of  our  own  country.  The  opening  out  of  the  natural 
supjilies,  metallic  ores  in  particular,  cannot  devolve  upon 
the  State  in  the  same  maimer  as  railways  and  irrigation  ; 
therefoi-e  the  sooner  the  British  capitalist  recognises  this 
the  better  for  both  countries,  the  ideal  condition  being  the 
wholesale  importation  of  the  ores  to  this  countiy  and  the 
development  of  the  land  for  agricultural  purposes.  It  would 
probably  be  found  in  many  instances  econoiiiic  piactice 
to  erect  factories  and  foundries  in  the  local  districts  where 
power  is  cheap,  but  it  would  be  well  for  engineers  and 
smelters  at  home  to  search  the  Indian  markets  for  the 
raw  material. 

The  large  experience  which  Sir  Guilford  Molesworth  has 
gained  in  India  on  civil  engineering  matters  enabled  him 
t>  dilate  with  great  authority,  and  the  address  just  given 
bjistles  with  enormous  possibilities  for  the  future  opening 
up  of  the  resources  of  the  countiy. 


SOME   PROBLEMS  IN   ELECTRIC  TRACTION. 

Those  who  are  responsible  for  the  construction  and 
engineering  management  of  our  electric  tramway  systems 
are  finding  that  the  life  of  a,  tramway  track  is  far  shorter 
than  was  supposed  a  few  yeais  ago.  When  electric  traction 
was  in  its  earlier  days  there  was  no  data  obtainable  from 
practical  experience  upon  which  to  base  estimates;  all  that 
was  known  respecting  the  "  life  "  question  applied  to  the 
operation  of  an  infrequent  service  of  light  horse-cars.  But 
the  higli-speed,  heavy  electric-car,  I'unning  on  a  veiy 
frequent  service,  created  a  new  set  of  conditions  altogether 
so  far  asi  this  country  w^as  conceined.  It  is  nothing  tliere- 
fore  to  be  surprised  at  if  an  error  has  occurred  in  regard 
to  the  estimates  of  probable  wear  and  tear  of  a  given  form 
of  permanent  way  construction.  Experience  during  the 
past  few  years  has  been  rather  costly  in  a  number  of  cities 
in  the  provinces,  and  there  are  indications  that  the  cost 
of  repairing  and  renewing  tracks  will  become  more  and 
more  as  years  go  on.  Some  authorities  owning  tramways 
have  found  that  the  original  estimates  of  profits  that  were 
drawn  up  before  theii'  line*  wore  constructed  have  been 
upset  in  practice  by  the  unciXpectedly  heavy  annual  cost 
of  such  work  as  we  have  mentioned.  It  is  pretty  generally 
kno-mi,  we  believe,  that  the  Glasgow  Municipal  Tramways 
Department  has,  after  mature  experience,  been  making  a 
provision  at  the  rate  of  £450  per  mile  of  track  per  annum 
purely  and  simply  for  the  one  purpose  of  repair  and  main- 
tenance of  way ;  this  sum  is  set  aside  out  of  the  revenue 
before  profits  are  thought  about.  Other  towns  are  also 
finding  it  necessary  to  make  ample  provision  by  cm-tailing 
the  amount  of  alleged  "  profits  "  and  putting  reserves  in 
a  safe  place  to  be  drawn  upon  as  trouble  arises. 

All  who  are  in  any  way  interested  in  this  question  would 
do  well  to  make  a  study  of  the  veiy  practical  paper  wdiich 
was  read  before  the  TVamways  and  Light  Railways  Associa- 
tion in  London,  last  week. 

It  is  not,  however,  in  regard  to  permanent  way  work  alone 
that  special  observations  are  being  taken  by  our  tramway 
engineers.  They  are  equally  concerned  with  the  wear  of 
tioUey  wire  and  the  general  details  of  the  overhead  equip- 
ment. Here  again  there  is  not  much  data.,  to  go  upon. 
Some   facts    were    collected    by    Mr.    McElroy,    of  the 


Manchester  City  Tramways,  not  long  since  on.  this  matter, 
but  the  main  conclusion  to  wduch  they  pointed  seemed  to 
us  to  be  the  necessity  for  capable  and  constant  inspection 
of  overhead  wires  and  wirei-work,  so'  as  to  detect  weaknesses 
and  remedy  them  before  accidents  should  have  a  chance 
of  happening. 

Another  direction  in  which  we  seem  to  be  only  feeling 
our  way  at  present  is  in  regard  to  the  braking  devices 
necessary  for  efhcieutly  controlling  a.  double-decked  electric 
car  upon  any  kind  of  route,  and  whether  ascending  or 
descending  hilly  sections.  We  were  told  ten  years  ago, 
when  electric  tramcars  were  being  paraded  before  us  as 
the  most  easily  controlled  things  on  earth,  that  there  was 
nothing  to  be  afraid  ^f ,  but  hardly  a  week  goes  but  has  its 
one  or  more  accidents  due  to  cars  getting  out  of  hand  on 
awkw'ai'd  hills  with  more  awkward  curves  at  the  bottom. 
'■  The  brake  failed  to  act,"  says  one  report ;  "  the  driver 
didn't  go  the  right  way  abont  it  to  make  it  act  efficiently," 
says  another  report. 

From  these  few  remarks  it  will  be  gathered  that  we  have 
many  things  to  learn  in  electric  tramway  traction.  But  we 
cannot  help  feeling  that  iu  the  heads  of  om-  tramway 
managers  and  other  officials  wlio  have  been  Avorking  om* 
t  rolley  lines'  since  the  early  nineties  there  must  be,  if  only 
we  could  get  at  it  and  bring  it  together  in  a  convenient 
form,  a  vast  ainomit  of  practical  knowledge  which  could 
shed  some  light  upon  some  of  the  paths  which  are  at  present 
veiy  shadowy.^ 


NOTES  ON  NEWS. 

The  New  Destroykrs. — The  invitations  to  firms  to  tender 
for  the  construction  of  the  torpedo'-boat  destroyers  to  be 
built  under  this  year's  navy  programme  are  being  delayed 
pending  the  results  of  certain  searching  trials  of  the  two 
latest  types  of  destroyers,  the  one  class  of  30  knots  speed 
and  the  other  of  25 1  knots.  These  are  not  undertaken  to 
determine  the  question  of  the  strength  of  the  vessels, 
because  no  doubt  remains  regarding  the  30-knot  boats  being 
equal  to  all  the  stresses  to  which  they  might  be  sul)jected 
in  such  services  as  they  might  be  called  uimn  to  perform. 
T'lie  question  now  being  investigated  has  reference  rather 
to  the  strength  of  the  machineiy  and  of  the  section  of 
the  ship  taking  the  strains  consequent  upon  the  develop- 
ment of  high  powers  in  a  seaway.  All  destroyers  are 
I'equired  tO'  develop  a  high  power  on  very  light  weight. 
The  increase  in  displacement  in  the  later  25^knot  boats 
has  necessitated,  says  the  Glasgow  Herald,  almost  as  much 
power  per  unit  of  weight  as  in  the  lighter  faster  boats, 
so  that  it  is  not  quite  certain  that  the  machinery  of  the 
later  boats  is  materially  stronger  than  the  earlier  craft 
in  view  of  all  the  circumstances.  In  other  words,  it  is 
imjjortant  to  investigate  as  to  whether  the  great  loss  in 
.speed  carries  with  it  any  compensating  advantage  in  the 
gi  eater  durability  of  the  machineiy  in  addition  to  the 
better  searkeeping  qualities  claimed.  This  latter  claim  is 
not  fully  established,  especially  in  view  of  the  great  sacrifice 
in  speed.  But  it  is  possible  that  both  benefits  may  weigh 
the  balance  in  favour  of  a  boat  slightly  heavier  than  the 
30-knot  craft. 


Murray  Type-writing  Telegraph. — A  new  high-speed 
type-writing  telegraph,  invented  by  Mr.  Donald  Murray,  is 
now  being  broiighti  intoi  use  by  the  Post  Office,  after  trials 
lietween  London  and  Edinburgh  extending  over  18  months. 
Messages  sent  by  this  apparatus  are  written  at  the 
tran.smitting  station  on  a  keyboard  like  that  of  an  ordinaiy 
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typewriter  and  manipulated  in  the  ordinary  way,  and  at 
the  other  end  are  received  exactly  as  sent,  typewritten  in 
page  fonu,  not  on  a  loiij?  strip  of  paper.  This  is  effected 
by  tlie  agency  of  a  modified  and  developed  Wheatstone 
transmitter.  The  keyboard  at  the  sending  end  does  not 
write  letters  like  an  ordinary  typewriter,  but  punches  holes 
in  a  continuous  paper  tape  according  to  the  Baudot 
alphabet,  in  which  various  combinations  of  holesi  up  to  the 
number  of  fo'ur  in  five  positions  represent  all  the  letters, 
figm'es,  marks  of  punctuation,  etc.,  in  general  use.  After 
being  punched,  the  tape  is  passed  through  a  Wheatstone 
transmitting  machine  in  the  ordinary  way  and  the  holes 
are  reproduced  at  the  receiving  station  in  another  tajie  by 
another  Wlieatstone  machine  modified  so  that  instead  of 
printing  in  inlv  it  pmicheSi  holes.  This  second  punched 
tape  is  passed  through  an  ordinaiy  type-writing  machine 
provided  with  an  auxiliaiy  apparatus  which  translates  the 
groups  of  holes  into  letters.  This  typewriter  is  driven  by 
an  electric  motor,  and  the  principle  on  which  the  transla- 
tion" depends  is  that  five  locking  barS'  are  so  controlled  by 
the  holes  in  the  tape  that^  only  that  key  is  free  to  work 
which  corresponds  to  the  letter  or  sign  denoted  by  the 
particular  combination  of  holes  presented  at  the  moment. 
At  the  receiving  end  the  practical  maximum  speed  appears 
to  be  a  little  over  700'  letters  a  minute.  When  five  holes 
are  punched  in  the  |  in.  of  paper  tape  allocated  to  each 
letter,  no  effect  is  produced  on  the  receiving  typewriter, 
because  every  key  is  then  locked.  Advantage  is  taken  of 
this  circumstance  to  delete  mistakes,  and  if  the  sender 
presses  a  wi"ong  key  he  has  only  to  bring  the  wrongly 
marked  space  back  to  the  punching  needles  (which  is  done 
by  a  special  key)  a.nd  press  a  deleting  key.  Five  holes 
are  then  punched,  and  the  only  result  at  the  receiving 
end  is  a  slight  pause  or  trip  in  the  working  of  the  machine, 
no  space  or  mark  of  any  sort  being  left  in  the  type-written 
page.  When  the  sender  reaches  the  end  of  a  line  he  presses 
a  key  marked  line,"  and  the  signal  thus  sent  rolls  up 
the  paper  at  the  receiving  end  and  brings  the  carriage  of 
tlie  type-writer  back  to  the  beginning  of  the  new  line. 
When  a  number  of  cojiies  of  a  message  are  required, 
manifolding  can  be  resorted  to,  or,  if  necessary,  the  punched 
tape  can  be  passed  through  a  series  of  typewriters,  each 
of  which  will  repeat  the  message;  and,  of  course,  a  trunk 
line  carrying  the  message  sent  out  by  one  transmitter  can 
be  tapped  at  any  number  of  places  as  desired  in  the 
ordinary  way. 

New  Process  for  Preserving  and  Seasoning  Wood. — ■ 
On  November  1st  a  press  demonstration  was  given  at  the 
Powell  Wood  Process  Syndicate  Limited  Works,  Carpenter's 
Road,  Stratford,  London,  E.  It  seasons  newly-felled 
timber  within  a  few  days,  and  is  said  to  retain  all  the 
valuable  qualities  in  all  kinds  of  wood.  The  thnber  is 
first  Ijoiled  m  a  coanpound  saccharine  solution,  whereby 
the  latent  air  is  driven  out  and  the  albumen  of  the  sap 
coagulated.  The  timber  is  then  allowed  to  cool  in  the 
solution  until  it  is  sufficiently  impregnated,  and  finally  it 
is  dried  at  a  high  temperature.  As  the  plant  is  simple 
and  inexpensive,  and  the  cost  of  the  saccharin©  solution, 
and  the  labour  required  for  the  manipulation  is  small, 
the  cost  of  the  whole  jarocess  compares  most  favourably 
with  that  of  other  methods  of  preserving  and  seasoning 
timber.  The  process  is  applicable  to  every  kind  of  timber, 
whether  used  for  railway  sleepers  and  paving  blocks  or 
for  the  finest  cabinet  work,  and  by  it  all  the  valuable 
qualities  of  wood  are  greatly  enhanced,  whilst  absolutely 
green,  newly-felled  timber  can  be  prepared  ready  for  use 
immediately  it  is  cut  down. 

Institution  of  Et,ECTRicAL  EiNGIneers. — The  fifth  annual 
dinner  of  the  Newcastle  Local  Section  of  the  Institution 
of  Electrical  Engineers  was  held  on  Nov.  2nd.  Mr.  Eugene 
Brown,  chaimian,  presided.  Dr.  Farquharson  gave  "  The 
Institution  of  Electrical  Engineers."    In  the  course  of  his 


remarks,  he  said  the  establishment  of  the  tramway  system 
in  Newcastle  left  little  to  be  desired  from  an  electrical 
point  of  view.  In  the  develo])meiit  of  electric  railways  he 
saw  a  solution  of  the  housing  question.  Mr.  R.  Kaye  Gray, 
President  of  the  Institution,  responded.  He  dealt  princi- 
pally with  the  recent  visit  of  the  institution,  to  America. 
The  Americans,  he  said,  spoke  veiy  large.  No'  doul)t  they 
spoke  from  a  sound  foundation,  because  anyone  engaged 
in  electrical  enterp)rise  must  know  they  had  done  a  great 
deal  of  good  work  indeed ;  but  the  success  they  had 
oljtained,  he  believed,  was  due  to  the  fact  that  they  had  on 
the  other  side  of  the  Atlantic  large  trusts  controlled  by 
men  cOiUimanding  large  capital  who,  whether  with  g(K)d 
or  bad  judgment,  developed  vast  enterprises.  O'n  this  side 
they  had  not  the  same  thing,  or  rather  they  had  not  the 
same  thing  toi  the  same  extent.  They  had  only  to  realise 
the  opportunities  of  the  electrical  engineer  in  America, 
where  it  was  notorious  that  perhaps  one  success  was  bought 
at  the  expense  of  twenty  trials  and  a  large  expenditure  of 
capital.  They  on  this  side  had  not  that  opportunity ;  but 
he  would  say  this,  that  when  they  did  put  their  shoulders 
to  the  wheel  they  did  not  want  to  have  nineteen  failures, 
but  to  make  sure  that  when  they  did  produce  something- 
it  should  be  a  development  that  would  tell  in  the  world. 
His  general  impression  of  American  methods  was  that  they 
were  exceedingly  extravagant.  That  extravagance  was 
apparent  to  anj^one.  He  would  like  to  say  that  he  thought 
that  in  this  country  they  were  much  wiser  to  cany  on 
their  experiments  in  a  sensible  way,  to  appropriate  the 
experience  of  the  people  on  the  other  side,  without  paying 
the  expense.  Mr.  G.  C.  Lloyd,  the  newly-a.ppointed 
secretary,  said  the  institution  had  now  a  membership  of 
5,400,  and  bade  fair  to  become  the  most  powerful  scientific 
body  of  men  in  the  country  at  no  distant  date. 

Relative  Cost  per  Car  Mile  of  Steam  and  op  Electric 
Railway  Working. — ^The  following  excellent  results  obtained 
by  electrification  of  a  steam  railway  in  New  York  have  been 
])ublislied  by  Mr.  E.  P.  Biyan,  vice-president  and  general 
manager  of  the  Interborough  Rajiid  Transit  Company.  The 
figures  given  apply  to  the  Ma.nhattan  Elevated  Railway  of 
New  York,  a  system  of  nearly  40  miles.  The  years  selected 
are  the  last  in  which  the  line  was  operated  entirely  by 
steam  and  the  first  in  which  it  wa.s  operated  entirely  by 
electricity.    The  results  are  as  follow: — ■ 


Per  car  mile. 

Electric. 

Steam. 

Dollars. 

Dollars. 

Maintenance  of  way  and  sfructuies  

0-01047 

0-00927 

Maintenance  of  equipment  and  power  plant.. . , 

0  0. 325 

0-01304 

Power  supply  and  connecting  transportation  . . . 

0-06501 

0  09046 

0-00595 

0-00700 

Total  operating  expenses  

Q-OOIOS 

0-11977  , 

It  will  be  seen  that  the  total  cost  per  car  mile  has  decreased 
about  2  J  cents,  or  that  it  has  been  reduced  from  a  ti-ifle 
less  than  6d.  to  4|d. 


The  efficiency  of  mica  covering-,  or,  in  other  words,  the  saving 
in  condensation  effected,  is  nearly  88  per  cent.  Asbestos  cover- 
ing seems  to  be  considerably  inferior  to  mica,  and  cements  are 
less  desirable  than  either,  for  covering  exposed  steam  pipes. 

Institution  of  Engineers. — At  the  annual  general  meeting, 
held  recently,  it  was  stated  that  great  progress  had  been  made 
in  memberslup.  On  October  29th  a  visit  was  paid  to  the 
National  Physical  Laboratory  at  Busliey  House,  Teddingtou. 
For  upwards  of  two  hours  the  members  wei-c  kept  intensely 
interested  in  e.xamining  and  listening  to  the  explanations  of 
the  uses  and  modes  of  manipulation  of  the  many  beautiful 
instruments  and  appliances. 
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LEAVES  FROM  A  NAVAL  ENGINEER'S  NOTE 
BOOK.— XI. 

Connecting  Rods. 

The  connecting  rods  of  naval  engines  are  of  two  general 
types,  illustrated  by  figs.  1  and  2  respectively.  In  those  of 
the  type  shown  at  fig.  1,  the  rod  is  formed  with  a  T-shaped 
bottom  end,  and  the  npper  brass  is  spigoted  into  it  ;  tlie  top 
end  is  forked  and  has  a  gudgeon  pin  between  the  jaws, 
which  works  in  a  bearing  formed  in  the  lower  end  of  the 
piston  rod.    The  type  illustrated  at  fig.  2  has  a  "  solid  "  head, 


with  the  upper  brass  fitting  into  a  semi-circular  recess  cut 
out  from  the  end  of  the  connecting  rod.  The  top  end  here 
is  also  shown  forked  to  span  the  cro?shead,  but  is  provided 
with  brasses  to  receive  "  outside  "  gudgeon  pins.  This  latter 
form  of  top  end  is,  of  course,  also  often  adopted  with  rods 
having  T-shaped  bottom  ends  ;  while,  similarly,  top  ends  of 
the  form  shown  at  fig.  1  are  met  with  on  rods  having 
"solid"  heads. 

Tlie  solid  head  is  generally  considered  to  be  on  the  whole 
the  most  efficient,  especially  for  large  engines,  and  is  usually 
adopted  in  British  practice.    Fig.  3  shows  the  form  of  solid 


TABLE  I. — Leading  Particularh  of  Solid  Connecting  Rods  of  Three-stage  E.xpansion  Engines  of  Regent 

TwiN-SGREw  Battleships  and  Cruisers. 


Reference  letter  ;  

Type  of  vessel   -j 

Total  I.H.P.  per  set  of  engines   

Steam  pressure  at  engines  in  lbs.  per  s'luare  inch  above  atmo- 
sphere   P 

Diameters  of  cylinders,  in  inches: — 

High-pressure  


Intermediate   

Low-pressure  

Length  of  stroke,  in  inches  

Length  between  centres  of  connecting  rod,  in  inches  R 

r,  4-    length  of  connecting  rod 

Ratio  — £^  ^   

length  of  crank 

Load  on  rod,  in  lbs.,  L  :— 

Taken  as  area  of  H.P.  x  P  for  the  H.P.  and  LP.  rods  of 
four-cylinder  engines,  and  all  rods  of  three-cylinder 
engines;  and  as  §  [area  of  H.P.  X  P]  for  the  L.P.  rods 
of  four-cylinder  engines  


Diameter  of  connecting  rods  in  inches 
At  top   


Ratio 


At  bottom     

Mean  

length  of  connecting  rod 


mean  diameter  of  connecting  rod 

Direct  stress  on  least  section  of  rod,  due  to  the  load  L,  in  lbs 
per  square  inch  "  


British  armoured 
cruiser. 

15,000 

250 

43h 
11 

Two  8U 
48 
96 

4-0 


Increase  in  diameter  of  rod  at  bottom  compared  with  its 
diameter  at  top,  in  inclies  per  toot  of  length  of  rod  between 
centres   


Value  of  G  in  the  formula  :— 

Diameter  of  connecting  rod  at  top  in  inches 

_  diameter  of  H.P.  cylinder  in  inches  » /"p 

For  H.P.  and  LP.  rods  of  four-cj'linder  engines,  and  all  rods  of 
three-cylinder  engines ;  for  L.P.  rods  of  four-cylinder  engines! 
substitute  \/  if  P  for  \/~l\  ^ 


H.P.  and 
LP.  rods. 


37 1  ,.000 

10 
11 
lOi 

9-14 
4,730 

0-125 

68 '8 


Value  of  K  = 


VM,lue  of  X 


16  X  D=^ 


R. 


V  L 


Direct  stress  on  section  of  rod  at  mean  diameter  D,  due  to  the 
load  L,  in  lbs.  per  square  inch   F 


Value  of  - 


Connecting  rod  bolts : — 

Number,  and  diameter  in  inches,  top  end 


Number,  and  diameter  in  inches,  bottom  end 


Combined  net  sectional  area  of  bolts,  in  square  inches  :- 
Top  end   


Bottom  end. 


Stress  on  least  section  of  bolts  due  to  the  load  L,  in  lbs.  per 
square  inch : — 

Top  end  bolts  


Bottom  end  bolts 


4,280 
233 

Four  4J 

Two  6i 

50-3 
50-8 

7,360 

7^300. 


L.P.  rods. 
247,680 

10-97 
4,610 


Equivalent 
value. 
68  0 


0  0302        0  0256 


4,120 
324 

Four  3?f 


34-5 
31-4 

7,180 

7,900 


li 

Bi'itish  battleship. 

9,000 

250 

3H 
Hi 
Two  63 

48 

96 

4-0 


H.P.  and 
LP.  rods. 


220,250 

8? 

H 
0 

10-66 
3,670 

0-0625 

60-6 


3,170 
257 

Four  33 

Two  4i 

34-5 
30-0 

6,380 

7,340 


L.P.  rods. 

146,830 
6| 

7 

13-71 
4,100 

0-06-2.0 

Equivalent 
value. 
64-0 


0-0288    ;  0-0213 


3,S10 
466 

Four  3i 

Two  4 

24-S 
19-2 

5,930 

7,650 


British 
battleship. 

6,750 

250 

30 
49 
SO 
51 
102 

4-0 

All  rods. 

176,750 

7i 

8 
73 

13-16 
4,010 


63-4 


9-42 


3,750 
400 


Two  4i 

24-  S 

25-  1 

7,130 
7,040 


D 

E* 

F 

British  built 
Japanese 
battleship. 

U.S.A. 
battleshijj. 

-  U.S.A. 
battleship. 

7  500 

S  000 

5  000 

250 

ISO 

31 

-isi 

33J 

50 

59 

51 

82 

92 

78 

4S 

42 

4S 

96 

84 

96 

4-0 

4-0 

4-0 

All  rods. 

All  rods. 

All  rods. 

188,700 

232,800 

158,580 

7i 

"i 

s  ^ 

a  1 

7(? 

71 

in 

12-60 

10-83 

10-11 

4,740 

5,640 

3,720 

0-125 

0-142S 

0-1093 

68-8 

7510 

61-0 

9'6S 

11-43 

10-1 1 

00223 

00237 

0  0254 

4,140 

4,940 

3,310 

427 

432 

328 

1    Four  3^ 

1 

Four  32 

Two  4i 

Two  4!. 

Two  4i 

Two  4i 

-:4-8 

28-2 

■i3-4 

25-1 

26-6 

23-4 

7.600 

8,250 

6,780 

7.520 

8,750 

6.780 

*  Nickel  steel  rods  and  bolts. 

NorE.— All  bolts-in  examples  A,  B,  C,  and  D  screwed  to  Wliitworth  standard.     Jn  e-xamples  E  and  F  all  bolts  screwed  "  Sellers"  fovu-  threads  ijer  uu ii. 
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head  commonly  adopted  for  the  eonuectiiig  roda  of  engines 
of  battleships  and  large  cruisers,  the  form  illustrated  at 
fig.  2  being  usually  confined  to  the  rods  of  engines  for 
the  lighter  craft  such  as  gunboats,  torpedo-boat  destroyerf, 
etc.  In  the  United  States  Navy  connecting  rods  having 
T-shaped  bottom  ends  are  fitted  for  all  sizes  of  engines, 
including  those  at  present  under  cobstrnction  for  the  six 
armoured  cruisers  of  the  "  Maryland "  class,  of  23,000 
I.H.P.,  the  three  protected  cruisers  of  the  St.  Louis 
class  of  21,000  I.H.P.,  and  the  five  battleships  of  the 
Virginia  class,  of  19,000  I.H.P.  Tables  1.,  II.,  and  111. 
give  the  leading  particulars  of  the  connecting  rods  of  three- 
stage  expansion  engines  of  a  number  of  recent  naval  vessels. 


Since  the  accident  on  board  11. M.S.  liullfinch  in  1899,  when 
the  connecting  rod  of  the  starboard  high-pressure  engine 
broke  while  the  vessel  was  running  an  official  trial  in  Stokes 
Bay,  the  British  Admiralty  insist  on  all  connecting  rods 
being  solid.  The  American  practice  is  still  to  make  the  rods 
hollow,  but  to  reduce  the  diameter  of  the  hole  at  the  cross- 
head  end,  after  the  manner  shown  at  fig.  1. 

The  length  between  centres  of  the  connecting  rods  of 
naval  engines  is  seldom  less  than  four  times  the  length  of 
the  cranks.  From  the  tables  it  will  be  seen  that  four  cranks 
is  a  very  common  proportion,  although  with  tfie  smaller 
engines  somewhat  longer  rods  are  the  rule.  Their  length 
cotnpared  with  their  mean  outside  diameter  is  the  important 


TABLE  II. — Leading  Particulars  of  Hollow  Connecting  Rods  of  Three-stage  Expansion  Enginih 


Reference  letter 


Total  I.H.n.  per  set  of  engines   

Steam  pressure  at  engines,  in  lbs  per  square  ineli  above  atmosphere,  P. . 

Diameters  of  cylinders,  in  inches  : — 

High-pressure   

Intermediate   

Low-pressure  

Length  of  stroke,  in  inches  , . , ,  

Length  between  centres  of  connecting  rods,  in  inches,  R  

Ratio  ''^''Stli  of  connecting  rod 
length  of  crank 

Load  on  rod,  in  lbs,  L  : — 

Taken  as  area  of  H.P.  x  P,  for  the  H.P.  and  LP.  rods  

Outside  diameter  of  all  connecting  rods,  in  inches 

At  top  


At  bottom 
Mean  


nside  diameter  of  connecting  rods,  in  inches  :  — 
Higlv-pressure   


Intermediate    d 

Low-pressxire  

jj^jj^^  length  of  connecting  rod  (centres)  _  R 


Direct  stress  on  least  section  of  rod,  due  to  the  load  L,  in  lbs  per  square  inch, 
taking  LP.  rod  when  its  least  section  is  less  than  that  of  the  H.P.  rod  


Ratio 
Ratio 


least  section  of  L.P.  rod 


least  section  of  H.P.  or  LP.  rod,  the  smaller  being  taken 


Increa.se  in  outside  diameter  of  rod  at  bottom  compared  with  its  outside  dia- 
meter at  top,  in  inches  per  foot  of  length  of  rod  between  centres  


Value  of  K  = 


l(i  [D^  +  d-] 


Direct  stress  on  section  of  rod  at  mean  diameter  D  due  to  the  load  L,  in  lbs 
per  square  inch,  F   


Value  of  - 


Connecting  rod  bolts  :— 

Number  and  diameter  in  inches,  top  end 


Number  and  diameter  in  inches,  bottom  end      Two  4f 

Combined  net  sectional  area  of  bolts,  in  square  inches  : — 

Top  end  bolts  


Bottom  end  bolts  

Stress  on  least  section  of  bolts  due  to  the  load  L,  in  lbs  per  square  inch  : 
Top  end  bolts   


Bottom  end  bolts   10,000 


IXKSHIP8, 

Cruiser 

s,  Gunboats,  &o 

(i 

H 

I 

/ 

J 

K 

M 

U.S.A. 

armoured 
cruiser. 

U.S.A. 

protec  ted 
cruif-er. 

U.S.A. 

battleship. 

U.S.A. 

battleship. 

U.S.A. 
cruiser. 

U.S.A. 
monitor. 

U.S.A. 
gtniboat. 

11, '.no 

io,"i()0 

0,500 

5,000 

2,250 

1,200 

soo 

lir.O 

250 

art 

50  i 

250 

200 

30 
4(U 

-250 

18 
20 

200 

17 
■261 

180 
14J 

Two  7-1 

Two  60 

Two 

Two  53 

Two  35i 

40 

m 

4.S 

45 

4.S 

4S 

30 

24 

18 

00 

00 

102 

67 

48 

40 

4-0 

4-0 

4-0 

4-25 

4-47 

4-0 

4-44 

•2:u,ooo 

254,500 

240,500 

141,400 

63,500 

45,400 

20,700 

«i 

8» 

7^ 

0:} 

■ii 

«T 

3 

H 

n 

0 

7^ 

4! 

4i 

3J 

8S 

- 1 

t  T 

44 

4 

S'i 

b 

n 

41. 

•} 

2 

Is 

4 

4i 

li 

4i 

2 

2 

li 

lo-ns 

10-20 

•  1-40 

14-10 

14-00 

12-00 

11-86 

8,620 

6,480 

7,680 

7,120 

5,750 

5,750 

5.320 

0-ss 

0-S2 

0-88 

1-00 

1-00 

1-00 

1-00 

0-572 

0-457 

O'O'iO 

0-445 

0-500 

0-408 

0-1 25 

0-107 

0-150 

0-118 

0-OS6 

0-125 

0-225 

IC-fiO 

lC-44 

15-05 

11-40 

5 -78 

C-07 

5-32 

7,180 

5,,S60 

6,140 

5,570 

4,OS0 

4,820 

3,080 

425 

326 

408 

488 

862 

723 

750 

Four  31 

Four  3 J 

Four  3J 

Two  3' 

Two  2S 

Two  2 

Four  U 

Two  4J 

Two  4J 

Two  4^ 

Two  3J 

Two  2i 

Two  2 

Two  2 

30-20 

20-00 

26-00 

16-00 

7-83 

4 -SO 

4-00 

20-10 

23-00 

23-00 

16-00 

7-83 

4-80 

4-47 

9,610 

9,800 

9,250 

8,370 

8,100 

9,450 

6,060 

10,000 

10,800 

10,500 

8,370 

8,100 

9.450 

6.650 

Notes  :— With  the  exception  of  ex.ample  M,  all  the  above  rods  and  bolts  are  of  nickel  .steej.  The  holes  through  the  H.P.  and  LP.  rods  of  example  G  are  reduced  to 
2 in.  diameter  at  the  crosshead  end,  and  those  tlirough  the  L.P.  rods,  to  3  in.  diameter,  after  the  manner  illustrated  at  fig  1.  Similarly,  the  holes  througli  thj  LP.  and 
L.P.  rods  of  examples  H  and  J  are  reduced  to  2  in  diameter  at  the  crosshead  end. 
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ratio  since  on  tlie  down  stroke  of  the  engine  the  rod  is  under 
the  conditions  of  a  strut  jointed  at  the  ends.    This  ratio 
Lengtli  between  centres  of  connecting  rod 
Mean  outside  diameter  of  connecting  rod 
for  tlie  solid  rods,  the  particulars  of  which  are  given  in 
Table  I.,  and  examples  N  and  0  of  Table  III.,  varies  from 


I,  E 


FlQ.  1. 


9 '02  to  13-71,  and  for  the  examples  of  hollow  rods  given  in 
Tables  II.  and  III.,  from  9-85  to  14-90.  The  text  books 
usually  suggest  Gordon's  formula  as  applying  to  the  case  of 
an  engine  connecting  rod,  but  as  the  ratio  of  length  to 
diameter  of  the  rods  of  naval  engines  rarely  exceeds  14,  the 


Fig.  2. 


following  empirical  rule  (due  to  Grashof)  will  probably  give 
more  accurate  results— 

K  X  S  X  1 


+  I 


L'  being  the  greatest  safe  load  in  pounds, 
S  the  sectional  area  of  the  rod  at  its  mean  diameter,  in 

square  inches, 
I  the  length  between  centres  of  the  rod,  in  inches, 
K  a  constant  =  12,000  for  steel, 
c  a  constant  =  5,000  for  steel,  and 


I  the  moment  of  inertia  =  0-0.5  for  circular  section 
of  diameter  D,  in  inches,  and  0-05  (D-*  -  d^)  for 
an  annular  section  of  diameters  D  and     in  inches. 


FiQ.  3. 

In  actual  practice  the  working  load  on  a  connecting  rod 
never  reaches  L\  as  other  forces  have  to  be  allowed  for — i.e., 
a  bending  force  due  to  friction  of  the  gudgeon  and  crank 
pin,  and  also  the  bending  force  set  up  b}'  the  oscillation  of 
the  rod. 

(To  he  continued.) 


LITERATURE. 

Books  Received. 

"  Briti.sh  Standard  SpeoificatioTi  Sections  of  Bull-headed 
Railway  Rails."  Report  issued  by  the  Engineering 
Standai-ds  Committee.  London :  Crosby  Lockwood 
and  Son,  7,  Stationers'  Hall  Court,  Ludgate  Hill,  E.G. 

''  Institution  of  Mining  Engineers :  Excerpt  from  the 
Transactions  of  the  Institution."  London  and  New- 
castle-upon-Tyne. 

''  Official  Gazette  of  the  United  States  Patent  Office." 
Vol.  CXIL,  No.  8.  Published  by  authority  of  Congress,, 
Washington. 

"  Technological  and  Scientifio  Dictionary."  Part  VI. 
George  Newnes  Ltd.,  Southampton  Street,  Strand,  W.C. 

Proceedings  of  the  Thirty-seventh  Annual  Convention 
of  the  American  Institute  of  Architects,  1903." 
Washington,  D.C. 

The  American  Institute  of  Architects  Quarterly  Bulletin." 
July,  1904.  Vol.  v.,  No.  2.  Washington:  Gibson 
Brothers. 

Private  House  Electric  Lighting."  By  F.  H.  Taylor. 
London :  Percival  Mai-shall  and  Company,  26/29, 
Popi>ins  Coui-tt,  Fleet  Street,  E.C. 


Freight  Engine  foe  an  Argentine  Railway. — Messrs. 
Robert  Stephenson  and  Company  Limited  have  received  an 
order  for  the  construction  of  a  powerful  experimental  freight 
engine  for  the  Argentine  Great  Western  Railway  Company, 
to  the  designs  of  Mr.  J.  D.  Smelt.  Tliis  engine  is  for  the 
5  ft.  6  in.  gauge,  and  will  be  of  the  decapod  type — that  is, 
having  ten  wheels  coupled  with  a  two-wheel  bogie  in  front. 
The  tender  will  be  carried  on  two  foiu-wheel  bogies,  will  have 
a  water  capacity  of  -i.OOO  gallons,  and  will  carry  four  tons  of 
coal  and  560  cubic  feet  of  wood.  The  locomotive  and  tender 
complete  in  working  order  will  weigh  approximately  123  tons, 
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THE   MODERN    RAILWAY   WAGON  AND 
THE   DETAIL   OF   ITS  DESIGN. 

By  George  Willans. 

(Contimied  from  page  319.) 

The  Ijiake  blocks,  differing  somewhat  in  various  designs, 
are  almost  universally  made  of  cast  iron.  Whether  or  not 
the  composite  brake  blocks,  consisting  of  a  cast-iron  block 
having  a  steel  "  insert,"  so  greatly  used  in  America,  are 
worthy  of  adojition  for  use  in  this  country  with  the  heavier 
types  of  vehicles,  remains  to  be  seen. 

From  fig.  7G  a  typical  design  of  brake  block,  it  will  be 
seen  that  the  block  is  hung  at  the  top  to  the  wagon  under 
frame,  the  connection  of  the  block  to  the  under  frame 
being  by  two  hangers  of  2^  in.  by  |  in.  flat  iron,  one  on 
either  side,  a  pin  passing  through  the  hangers,  and  the 
block  similarly  through  the  hangers,  and  the  hanger 
bracket  secured  to  the  under  frame.  The  brake  push  rod, 
connecting  the  block  with  the  tumbler  shaft,  engages  with 
the  lug  formed  on  the  ^entre  of  the  block,  a.  connecting 
pin  passing  through  the  push  rod  and  block.  The  length 
of  the  block  should  not  exceed  1  ft.  6  in,  the  average  being 
about  12  in.  The  block  should  be  provided  with  the 
flange  clip  as  shown.  This  assists  in  retaining  the  block 
in  its  woi'king  position,  and  also  by  acting  on  the  flange 
to  wear  this  down  somewhat,  so  that  the  flange  is  prevented 
from  becoming  too  deep  to  run  with  safety.  Similarly  on 
this  account  there  are  designs  whereby  the  frictional 
contact  of  the  block  is  on  the  outer  edge  of  the  tread  of 
the  tyre  only,  tending  to  wear  down  the  tread  more  evenly, 
and  thus  secure  a  greater  mileage  between  turning  the 
tyres  up. 

Among  miscellaneous  devices  whereby  the  sphere  of 
usefulness  of  the  wagon  is  increased  the  sheeting  device 
made  by  Messrs.  Williams,  of  Glasgow,  deserves  mention. 
By  its  use  the  freight  in  the  wagon  is  to  all  purposes  as 
secure  against  daniagei  through  exposure  to  the  weather 
as  if  it  were  carried  in  a  covered  goods  wagon  ;  but  at  the 
same  time,  by  reason  of  its  construction,  the  load  ca.n  be  i 
placed  in  the  wagon  with  ease,  and  for  such  a  class  of  , 


traffic  as  highly-finished  machinery  it  is  especially  useful, 
as  the  wagon  can  be  loaded  direct  by  means  of  a  crane, 
and  the  protection  secured  by  the  slieeting  apparatus  is 


Fig.  76. 
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all  that  IS  necessary ;  besides  which,  the  wagon  sheets 
themselves,  being  free  from  pockets,  are  ensured  a  longer 
life. 

As  will  be  seen  from  fig.  77,  the  support  consists  of  a 
stout  steel  tube  running  from  end  to  end  of  the  wagon. 
Wlien  it  is  not  desired  to  use  the  support,  by  raising  the 
pawl  at  each  end  of  the  wagon  the  support  can  be  lowered 
on  to  the  side  of  the  wagon,  where  it  is  clear  and  out  of 
the  way.  To  bring  the  support  into  its  upright  position, 
as  in  fig.  78,  all  that  is  necessary  is  to  raise  it  up,  when 
the  pawls  automatically  secure  it  in  position.      Fig.  78 


These  stiffening  plates,  although  largely  used,  are  not 
being  so  generally  fitted  to  the  newer  types  of  the  support 
of  which  fig.  77  is  a  typical  illustration. 

The  question  of  the  wagon  side  doors,  when  they  are' 
hinged  horizontally,  being  lowered  or  raised,  presents  some 
featm-es  of  interest.  When  a  heavy  door,  especially  if 
it  extends  the  whole  length  of  the  wagon,  is  to  be  lowered 
it  exceeds  the  capability  of  a  man  to  restrain  its  downward 
movement,  and  is  generally  permitted  to  strike  the  door 
springs  or  blocks  with  no  little  violence.  The  raising  of 
the  door  again  presents  some  difficulty,  it  being  beyond 


Fig.  78. 


shows  a  wagon  fitted  with  the  device  sheeted  and  imsheeted, 
and  serves  to  show  liow  effectively  tlie  freight  is  pi'otected. 


the  power  of  one  man  to  do  this.  With  this  end  in  view 
a  door  contioller  or  balancer  is  fitted,  whereby  the  weight 
of  the  door  is  so  counterbalanced  that  it  comes  to  rest 
with  but  slight  concussion  of  the  door  springs,  when  these 
are  fitted  in  conjunction  with  the  controller,  but  they  are 


Fig. 


It  will  l)o  noticed'  that  in  fig.  78  the  supjwrt  on  the 
unslieeted  wagon  is  provided  with  a  plate  riveted  to  it. 


Fig.  80. 

unnecessary,  and  is  also  capable  of  being  raised  into  the 
closed  position  by  a  boy  instead  of  at  least  two  men. 

Fig.  79  illustrates  this  de^^ce  as  manufactured  by  the 
Monarch  Door  Controller  Co.  Ltd.  It  will  be  seen  to 
consist  of  a,  small  bracket  fastened  to  the  side  of  the 
v.-aofon,  and  connected  to  a  bell-crank  lever  secured  to 
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the  wagon  solebar.  The  bell-crank  is  connected  at  one 
end  to  the  side  door;  the  other  is  ooTUiected  to  a  rod 
passing  through  the  side  of  the  solebar,  and  upon  which 
is  mounted  a  helical  spring  capable  of  being  adjusted  by 
the  screwed  end,  so  as  to  nearly  place  the  door  in  equi- 
librium. Another  design  is  also  illustrated  by  fig.  80,  this 
being  more  particularly  applicable  to  wooden-framed 
wagons.  The  method  of  balancing  the  drop-bottom  doors 
is  shown  by  fig.  81,  and  the  balancers  when  fitted  lier©  are 


Fir,.  SI. 


of  the  greatest  service,  it  being  apparent  what  a  difficult 
matter  it  is  to  raise  an  unbalanced  bottom  door  into  the 
"  shut "  position.  The  door  balancers  are,  of  course, 
equally  adapted  for  such  positions  as  the  hinged  doors  of 
horse  boxes  and  similar  vehicles,  and  in  which  they  are  par- 
ticularly successful,  avoiding  the  frightening  of  the  animals 
through  the  banging  of  the  doors  on  the  platform ;  but 
the  types  illustrated  are  those  most  widely  adopted  for 
wagons,  and  are  most  satisfactory  devices  for  the  purpose. 


LOCAL  SANDS  FOR  FOUNDRY  USE. 

By  Walter  J.  Mat. 

The  cost  of  sand  is  rather  an  important  matter  in  a  good 
many  foundries,  and  often  sands  of  well-known  quality  are 
imported  at  high  prices  when  equally  good  material  is 
locally  obtainable  if  a  little  care  is  taken  in  examination 
and  inspection  of  the  sand  or  loam  pits  in  the  district.  It 
must  be  borne  in  mind  that  the  mere  colour  of  the  sand  is 
no  index  as  to  its  suitability  for  moulding  purposes,  and 
that  in  the  ordinary  acceptance  of  the  word  outside  the 
foundry,  moulding  sand  is  not  sand,  but  sandy  loam,  or 
loamy  sand,  and  sharp  building  and  other  like  sands, 
which  are  wholly  or  nearly  free  from  adhesiveness,  are  not 
useful  for  moulding  purposes,  except  to  reduce  the  adhesive- 
ness of  too  close  sands  and  increase  their  power  of  resisting 
the  heat  of  the  molten  metal. 

Good  sand  for  moulding  consists  of  silica  or  siliceous 
sand  in  various  grades  of  fineness,  plus  a  sufficient  amount 
of  aluminous  matter  to  secure  adhesion  during  the 
operations  of  moulding  and  casting.  Good  sand  does  not 
unduly  burn  into  the  metal,  nor  does  it  wash  away  during 
pouring.  Micaceous  sands  are  not  good,  as  they  both  bum 
and  wash,  while  sands  containing  chalk  or  lime  are  apt 
to  swell  and  "  blow  "  as  the  heated  metal  causes  chemical 
changes  in  the  lime  particles. 

Very  often  in  excavating  for  sewers,  and  in  the  formation 
of  cellars  and  the  like,  veins  of  sand  are  come  across,  and 
the  writer  once  saw  a  "  pothole  "  of  really  good  brass  sand 
opened  out  in  a  clay  soil,  sand  or  loam  being  quite 
unexpected.  In  this  particular  case  a.  local  foundryman 
secured  four  tons  at  2s.  6d.  a  ton  delivered,  as  against  the 

4 


l(Js.  a  ton  he  was  paying  for  imported  sand,  which  showed 
rather  an  important  saving  on  the  four  tons. 

Beyond  sands  which  are  already  fit  for  the  foundry  after 
sifting,  it  not  infrequently  occurs  that  various  veins  of 
sand  are  present  in  a  district,  not  one  of  which  by  itself 
is  suitable  for  the  foundry,  but  with  careful  blending  they 
may  be  made  of  much  use  for  both  general  and  special 
work.  Where  such  occur,  careful  trial  should  be  made  to 
secure  the  right  proportions,  and  then  these  should  be 
thrown  together  in  a  stratified  heap,  chopped  down,  and 
passed  through  a  moderately  coarse  sieve,  and  then  put 
in  a  heap  for  some  weeks,  after  which  they  may  be  passed 
through  a.  ^  in.  mesh  sieve  to  insure  proper  amalgamation, 
or,  what  is  better,  be  passed  through  a  sand  mill.  Usually, 
where  foundry  sands  have  to  be  imported  from  a  distance, 
this  mixing  of  local  sands  will  effect  a  saving  of  several 
shillings  per  ton,  and,  needless  to  say,  this  is  an  important 
item  where  nmch  casting  is  done. 

A  lesser  saving  can  be  made  where  much  floor  casting 
is  done  by  adding  faii'ly  strong  sands  to  the  floor,  as  this 
keeps  the  sand  in  good  condition  for  moulding  purposes 
and  prevents  its  being  too  much  weakened,  while  the  cost 
of  the  new  sand  is  not  great.  By  adding  the  strong  local 
sand  gradually  it  works  into  the  flooi'  and  mixes  quite 
effectively  with  the  black  sand  already  there  without 
making  the  floor  too  variable  in  chaarcter,  and  provided 
the  new  sand  has  a  fair  amount  of  siliceous  content,  the 
general  body  of  sand  in  the  floor  does  not  lose  its  refractory 
character.  In  fact,  where  the  matter  is  worth  doing  owing 
to  the  cost  of  new  moulding  sands,  the  burnt  and  dirty 
sand  from  the  fettling  shop  can  be  made  into  a  very  useful 
moulding  by  being  well  sifted,  and  then  having  a  proportion 
of  sandy  brick  earth — ^not  clay — ^mixed  with  it,  and  then 
being  weathered  in  the  open  air  for  some  months,  being 
then  sifted  and  passed  to  the  moulding  floor.  This  may 
not  be  of  much  economical  use  where  good  sands  are 
plentiful  and  moderate  in  price,  but  where  suitable  sands 
are  difficult  to  obtain  and  brick  earth  is  handy,  the  matter 
is  worth  consideration. 

Naturally,  when  preparing  sands  for  metal  casting  it  is 
necessary  to  know  what  is  required,  and  then  with  appar- 
ently unfavourable  materials  it  is  possible  to  oljtain  quite 
decent  results.  For  instance,  clean  sea  sand  is  not  suitable 
for  moulding,  but  if  laid  up  with  clay  and  weathered  for 
some  months  and  then  worked  up  and  sifted,  it  is  possible 
to  produce  a  useful  article  and  to  turn  out  decent  moulds 
with  it,  but,  of  course,  it  is  not  a  good  moulding  sand. 
In  foreign  parts  it  is  possible  not  to  have  moulding  sands, 
as  the  writer  has  found  from  corresponding  with  persons 
in  countries  where  foundi-y  work  is  not  carried  on,  but  by 
exercising  a  little  discretion  very  fair  makeshifts  can  be 
produced,  and  instead  of  having  to  wait  months  for  replace- 
ment of  broken  parts  of  machinery,  if  fuel  is  procurable, 
because  a  melting  furnace  can  be  made  quite  easily  for 
all  metals  up  to  and  including  iron  or  high  carbon  steel. 


The  Tariff  iCommission. — Tliis  commission  has  held  71 
sittings  in  all  to  date,  and  examined  a  large  number  of 
witnesses  in  varioiis  trades.  An  agricultural  committee  is  now 
taking  evidence. 

The  St.  Louis  Purchase  Exhibition,  1904. — ^Amongst  the 
large  number  of  awards  to  exhibitors  for  Great  Britain  and 
Ireland,  organised  under  the  Royal  Commission,  may  be  men- 
tioned the  following:  Department  of  Liberal  Arts,  group  19, 
instruments  of  precision:  gold  medal,  W.  F.  Stanley  and 
Company  for  surveying  and  drawing  instruments;  silver  medal, 
The  Puisometer  Engineering  Company;  bronze  medal,  John 
Davis  and  Sons  (Limited),  Henry  Fleuss  (The  Puisometer 
Enginering  Company).  Department  of  Electricity,  group  68, 
electro  chemistiy:  silver  medal  to  Sherard,  Cooper,  Coles,  and 
Company  Limited;  group  71,  grand  prize,  Nalder  Brothers  and 
Company;  gold  medal,  Nalder  Brothers  and  Thompson  Limited, 
Crompton  and  Company  Limited,  Everett,  Edgcumbe,  and 
Company.  Department  of  Mines  and  Metallurgy,  group  115, 
working  of  mines:  gold  medal,  John  Davis  and  Sons,  Derby. 
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THE  ALBION   PATENT   BOILER  FEEDER. 


Tins  iipparatus  is  a  coiubiiuitiou  of  two  jet  iii.struiiients 
connected  in  series  with  a  three-way  steam  operating  valve 
destined  to  control  the  snpj)ly  of  steam  to  the  other  two 
component  parts.  Referring  to  illnstration  lig.  1,  L  repre- 
sents the  "  lifter "  portion,  connected  by  pipe  W  to  the 
water  inlet  of  the  "  forcer,"  which  is  represented  by  F. 
The  steam  operating  valve  V  is  so  constructed  that  it  will 
not  admit  steam  to  the  forcer  cones  until  the  valve  is 
opened  full,  whilst  steam  is  allowed  to  pass  to  the  lifter 
immediately  the  clack  is  being  raised  off  its  seating.  As 
both  the  opening-  full  of  the  valve  and  the  raising  of  the 
water  to  forcer  by  means  of  the  lifter  are  only  a  matter 
of  a  few  moments,  it  will  be  clear  that  the  steam  from 
forcer  steam  cone  and  the  water  irom  lifter  will  arrive 
at  X  as  nearly  as  possible  simultaneously. 


STEAM. 


FlO.  2.  Fio.  1. 


It  will  now  be  seen  that  the  action  of  the  atmospheric 
pressure  is  not  depended  upon  for  raising  the  water  to 
be  pumped  into  boiler.  The  action  is  positive,  as  the  water 
is  forced  up  from  feed  tank  or  well  by  the  motive  power 
of  the  steam.  No  vaeuum  exists  in  the  water  pipe  only 
to  be  destroyed  through  the  radiation  of  heat  from  boiler 
and  the  direct  metallic  contact  with  the  hot  steam  pipes. 

The  water  is  delivered  to  forcer  at  a  fairly  high  tem- 
perature, but  is  yet  further  heated  whilst  passing  through 
the  forcer.  The  feed  enters  the  delivery  pipe  at  a  teni- 
])ei'atine  far  in  excess  of  boiling  point,  and  varying  accord- 
ing to  the  circumstances  up  to  300  deg.  Fah.  To  allow  the 
water  to  pass  the  open  gap  in  the  combining  cone  of  the 
forcer  some  means  had  to  be  devised  to  always  keep  the 
pressure  surrounding  the  jet  at  this  point  in  excess  of  that 
pressure  which  is  due  to  the  temperature  of  the  passing 
water. 


The  pressure  set  up  by  the  jets  of  the  appaiatus  was 
utilised  for  tliis  purpose.  Valve  0  is  firmly  held  upon  its 
seathig  through  this  pressure  acting  upon  the  top  of  same. 
Fig.  2  illustrates  this  valve  in  sectional  det-iiil  as  con- 
structed for  dealing  with  water  containing  a  lot  of  lime. 
In  some  cases  is  utilised  the  pressure  from  the  delivery 
l)ipe  to  boiler,  whilst  in  others'  the  statical  pressure  in 
chamber  X  is  utilised  to  hold  valve  0  on  its  seating,  eaeh 
method  connnanding  its  own  particular  advantages  for 
certain  woiking  conditions. 

As  the  feed  can  be  heated  when  passing  through  lifter 
to  the  same  extent  as  is  possible  in  an  ordinary  injector, 
and  full  energy  on  its  delivery  side  is  not  required  to 
overcome  the  full  boiler  pressure,  it  is  obvious  that  the 
initial  temperature  of  the  feed  may  be  nmch  higher  than 
with  an  injector,  as  the  difference  between  the  temperatures 
of  the  water  and  the  inlet  and  delivery^side  is  proportionate 
to  the  amount  of  .steam  used  per  pound  of  Mater,  and  this 
amount  is  again  proportionate  to  the  energy  wliicli  it  is 
required  to  add  to  the  water  whilst  passing  the  instrument. 

As  already  mentioned,  nuich  is  added  to  the  certainty 
of  the  action  of  this  boiler  feedei-  by  obviating  the  necessity 
of  forming  a  vacuum  in  the  water  pipe,  this  not  only  being 
necessaiy  with  pumps  and  injectors  fixed  above  the  water 
level  of  the  feed  supjjly,  but  being  unavoida.ble  even  in 
cases  where  the  water  flows  to  the  pump  or  injector  under 
a  small  head,  as  the  resistances  of  the  vialves  and  passages 
and  the  inlet  velocity  reduce  the  statical  pressure  at  that 
point  sufficiently  to  allow  of  the  formation  of  vapours. 

Tlie  apparatus  is  perfectly  self-regulating  for  varying 
boiler  pressures,  as  at  higher  pressures  the  lifter  will 
deliver  more  water  in  exactly  the  same  proportion  as  the 
forcer  is  able  to  take  it.  Regulator  R  serves  to  regulate 
the  amount  of  feed  delivered  to  boiler  by  means  of 
increasing-  or  decreasino-  the  water  area  at  will.  Wliere  the 
lifter  is  fixed  in  an  easy  accessible  position  it  is  more 
effective  and  convenient  to  provide  the  regulator  in  the 
lifter  instead  of  the  forcer. 

In  general,  this  boiler  feeder  takes  hotter  water  than 
any  other  under  the  sajne  working  conditions,  delivers  its 
feed  far  above  boiUng  point,  and  never  fails  to  start  instan- 
taneously, even  if  the  water  pipe  and  the  feed  water  are 
hot.  It  will  lift  and  force  the  water  to  boiler  out  of  a 
well  50  ft.  or  even  100  ft.  deep,  its  lift  not  being  limited 
to  the  maximum  suction  of  about  18  ft.  or  20' ft.,  as  in 
the  case  of  an  ordinary  injector  or  pump.  It  delivers  its 
feed  at  a  temperature  ranging  up  to  300  deg.  Fah.,  and  is 
perfectly  automatic  restarting.  This  quality  also  makes 
it  well  adapted  for  traction  engines,  motor  cars,  and  lurry 
Ijoilers,  as  the  vibration  and  jolting  on  the  rough  roads 
does  not  interfere  with  its  action.  The  apparatus  is  manu- 
factured by  the  All)ion  Engineering  Company  Limited, 
Corn  Exchange  Buildings,  Manchester. 


Improvements  in  Fractional  Supply  Steam  Turbines. — Readers 
of  the  above  article,  which  appeared  in  our  issues  of  Octolier  14th  and 
'28th  should  note  the  following  corrections,  which  arose  during  trans- 
lation. On  page  414,  column  2,  line  17  from  the  bottom,  the  formula 
should  be 

V  =  R  T. 

.r  -  1 

On  line  1-3  fi-om  bottom  To  should  be  placed  below  the  ra  lical.  On 
page  416,  column  1,  line  10,  for  Es  =  «  E  r£ad  =  ult.  Page 
477,  column  1,  line  7  from  bottom,  read 

^  =  0-76,  etc. 

Page  477,  column  1,  line  4  from  bottom,  read  Cu  =  654  x  0-797,  etc. 
Page  478,  column  2,  line  25  from  bottom,  read 

 ^    =  8950  -  2300  -  1770. 

2  X  9-81  X  0-65 

Page  478,  column  2,  line  16  from  bottom,  read 

95_x        _  ^ 

2  X  9-81  X  0-65 

In  figs.  1  and  4,  the  lowei-  d  should  be  (i„.  In  figs.  3  and  5  the  h  at  the 
right  should  be  bi- 
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STEAM  TRIALS  AND  STEAM  TESTS. 

The  coiiiditioiis  under  whicli  mosb  steam  trials  are  carried 
<iui  are  frequently  such  as  serve  no  purpose  in  indicating 
what  the  actual  efficiency  of  the  engines  or  boilers  is 
likely  to  be  when  running  under  normal  working  conditions. 
Siniilai-ly,  tests,  tluit  are  made  for  speed  over  measured 
miles  are  frequently  conducted  under  conditions  that  are 
not  likely  to  occur  when  the  boats  or  the  crafts  concerned 
are  in  the  keeping  and  under  the  care  of  ordinary  hands 
engaged  upon  ordinaiy  service  and  regular  working  duty. 

We  have  been  concerned  in  participating  in,  tests  where 
engines  and  boilers  have  been  practically  nursed  or  coaxed 
up  into  condition,  and  where  the  results  have  been  secured 
only  by  the  most  favourable  attention  to  the  hundred  and 
one  details  concerning  which  the  ordinary  staff  are  for  the 
most  part  incapable  of  giving  special  attention. 

The  Admiivilty  officials  liave  recognised  the  inutility  of 
some  of  the  methods  addpted  for  securing  tests  for  steaming 
arid  for  speed,  and  it  is  interesting  to.  note  that  maimers 
are  now  being  put  under  new  conditions  such  as  the 
Admiralty  have  laid  down,  with  a  view  of  ensuring  that  the 
aii'angements  in  the  engine  room  and  in  the  stokehold  will 
l)e  similar  to  those  that  must  obtain  in  actual  warfare. 
The  engine  rooms  under  those  conditions  are  practically 
sealed  chambers  where  ventilation  is  essentially  mechanical, 
aiid  where,  too,  the  staff  is  limited  to  carrying  out  certain 
duties  without  being  concerned  with  or  assisted  by  outside 
aid  from  the  relief  hands. 

With  these  conditions  imposed  the  new  battleship 
■'  Dominion  "  has  been  subjected  to  tests,  so  that  it  cannot 
be  urged  against  this  vessel  in  futui-e,  should  she  fail  to 
realise  in  the  service  the  results  obtained  on  contractor's 
trials,  that  there  was  a.  disparity  between  the  ti'ial  and  the 
ordinary  service  conditions. 

Messrs.  Vickers,  Son,  and  Maxim  Limited,  the  makers, 
are  to  he  congratulated  upon  the  fact  that  they  have  been 
the  first  to'  make  the  important  experiment  which  has 
established  the  feasibility  of  complying  with  the  new 
conditions. 

COALING    AT  SEA. 

The  recent  refusal  of  .Spain  to  permit  the  Russian  battle- 
ships to  coal  in  port  has  drawn  attention  to  the  necessity 
of  providing  vessels  with  means  for  coaling  in  the  open 
sea,  and  it  is  perhaps  desirable  that  gi'eater  attention 
sliould  be  directed  towards  the  system,  which  is  by  no 
means  new,  for  securing  the  passage  of  coal  bags  or  skips 
along  cables  made  fast  between  the  collier  and  the  vessel 
that  is  to  be  coaled.  This  system  was  adopted  more  than 
twelve  years  since  by  Admiral  Seymour,  and  has  been 
repeated  more  than  once  by  others  ;  and  if  in  connection 
with  the  mechanical  plant  on  the  vessels,  cable  lines  and 
ordinary  cable  running  carriers  were  installed,  there  would 
bo  no  necessity  for  the  collier  or  the  vessel  to-  make  port 
simply  for  the  purpose  of  coaling. 
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I'liere  are  veiy  niaiiy  devices  adaptable  to  every 
type  of  vessel  tliat  would  give  no  trouble  whatever  to  tlie 
engineeiiiig  st<aif,  as  the  experinieutal  stage  in  connection 
with  such  systems  of  transportation  have  long  since  been 
passed  and  their  success  abundantly  demonstrated. 


ON  THE  DETERMINATION  OF  THE  VER- 
TICAL POSITION  OF  THE  CENTRE  OF 
GRAVITY  OF  A  SHIP  BY  MEANS  OF  A 
DOCK  TRIAL.* 

In  addition  to  the  ordinary  inclining  experiments,  many — 
but  still  too  few — ^of  which  have  been  made  by  the  ship- 
builder to  determine  the  vertical  position  of  the  centre  of 
gravity  of  a  ship,  another  possible  method  of  obtaining  the 
same  information  may  be  suggested.  This  method,  how- 
ever, at  present  is  purely  theoretical,  and  as  yet  no  attempt 
has  been  made  to  put  it  into  practice. 

Although  the  proposed  method  cannot  in  general  displace 
the  inclining  experiment,  nevertheless  its  praotioal  appli- 
cation is  not  excluded  in  the  case  to  be  explained.  As  will 
be  seen  from  the  following  description,  but  few  preparations 
are  required,  and  the  experiment  can  be  made  during  the 
ordinary  operation  of  dry  docking.  Before  proceeding 
with  a  description  of  the  actual  dock  experiment,  the  fol- 


D' 

i 


lowing  example-  will  be  considered  in  order  to  explain  the 
underlying  theory:  — 

Suppo.sing  a  ship  is  docked,  but  all  shores  omitted  from 
the  sides  and  bilges,  so  that  the  vessel  rests  on  the  keel 
blocks  alone,  then  the  question  arises,  At  what  draught 
or  water  level  in  the  dock  does  the  initial  stability  of  the 
ship  become  zero,  and  how  long  will  the  upright  position 
be  maintained?  In  order  to  answer  this  question  a  know- 
ledge of  the  distamce  of  the  centre  of  gravity  of  the  ship 
from  the  lower  edge  of  the  keel  (/;,  see  fig.  1)  is  essential, 
and  this  dimension  may  be  assumed  for  the  present  purpose 
to  be  known.  If  the  vessel  possesses  sufficient  initial 
stability  when  floating  freely,  then  in  spite  of  the  water 
level  falling  in  the  dock  and  the  vessel's  keel  resting  on 
the  blocks  along  its  whole  length,  no  inclination  will  at 
first  take  place. 

Let  us  now  consider  the  ship  at  some  moment  before 
she  begins  to  heel,  and  let  us  assume  that  an  external  force 
inclines  tlie  ship  from  her  upright  position  through  a  small 
angle  9  ■  then,  as  shown  in  fig.  1,  the  resultant  righting 
moment  is  equal  to  the  moment  of  the  buoyancy  minus 
the  moment  of  the  deadweight  of  the  ship — i.e., 

M  =  Di  (JL  +  LK)  -  G  .  L  K     .    .  (1) 

*  Translated  from  "Sehiffbau"  for  The  Practical  Engineer. 


As  the  water  level  falls,  D'  continually  decreases,  and 
that  particulai'  water  level  at  which  the  above  moment  M 
becomes  zero  corresponds  to  the  instant  at  which  the  initial 
stability  of  the  ship  vanishes.  In  this  condition,  theoreti- 
cally the  slightest  external  force  is  sufficient  to  bring  the 
ship  out  of  her  upright  position. 

Since  J  L  =  8  R  =  S  M  sin  f 
and  L  K   -  /i  sin  t). 
The  above  equation  cm  now  be  written 

D'  sin  0  (SU  +  h)  ^  G  L  siu  6, 

whence       =  — ^^-^ —  (2) 


0/SF'd./iC£MEf^  rs. 


As,  however,  in  this  equation  S  M  is  variable,  since  it 
depends  on  the  metacentric  height,  and  therefore  on  the 
corresponding  displacement  D'  and  w"ater  line,  or,  rather, 
the  moment  of  inertia  of  the  water-line  area,  the  graphical 
solution  of  the  problem  has  certain  advantages.  In  order 
to  apply  this  method  the  values  of  D'  for  different  di-aughts 
must  be  calculated  from  equation  (2)  and  set  out  as 
abscissae  on  the  corresponding  water  lines  (see  fig.  2),  and 
the  points  thus  plotted  joined  by  a  fair  curve.  In  a 
similar  manner,  and  using  the  same  scale  and  axes  of 
co-ordinates,  the  displacement  curve  nmst  also  be  plotted. 

The  point  of  intersection  A  of  these  two  curves  gives 


the  displacement  which  makes  equation  (1)  an  identical 
one,  and  therefore  also  gives  the  required  water  level  in 
the  dock  reckoned  from  the  upper  edge  of  the  keel.  As 
printed  out  above,  with  the  water  level,  theoretically  the 
smallest  force  would  be  sufficient  to  disturb  the  equili- 
brium of  the  ship.  If  the  water  level  is  allowed  to  fall 
below  this  limit  the  ship  will  of  course  begin  to  heel  over, 
but  the  possibility  of  a  capsize  is  precluded,  since  the  arm 
of  the  static  couple  increases  with  the  angle  of  heel  until. 
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_ab  is  kuowu,  a  maximum"  is  reached  lying  between  20  deg. 
and  45  deg. 

Let  us  now  consider  the  opposite  case  to  that  described 
above,  and  assume  the  position  of  the  centre  of  gravity 
of  the  ship  to  be  unknown ;  then  by  reversing  tlie  pro- 
cedure, and  observing  the  moment  at  which  the  ship  begins 
to  heel  by  means  of  a  plumb  line  hmig  in  the  ship,  the 
required  position  can  be  found.  For  this  purpose  the 
draught  of  the  ship  before  docking  must  be  accurately 
measured  as  described  above,  and  in  this  case  also  the 
docking  must  continue  without  any  shores  being  used  until 
the  plumb  line  indicates  the  beginning  of  the  heeling.  At 
this  moment  the  pumps  should  be  stopped  and  the  draught 
of  the  ship  on  the  blocks  again  measured  port  and  star- 
board, these  measurements  being  noted  with  a  view  to 
their  use  in  connection  with  the  diagrams. 

The  ship  can  now  be  undocked  if  the  determination  of 
these  measui^ements  is  the  main  object,  or  the  docking  can 
be  continued  after  running  in  a  little  water,  so  as  to  arrange 
the  customary  shores.  From  a  diagram  or  by  calculation 
the  deadweight  of  the  ship  can  be  obtained,  and  the  dis- 
placement and  heel  where  the  initial  stability  is  zero.  At 
this  instant  the  moment  of  the  deadweight  of  the  ship 


is  equal  to  that  of  the  displacement,  both  being  taken  with 
regard  to  the  point  about  which  the  shij^  may  be  assumed 
to  turn.    Therefore  (fig.  3):  — 

D^a  =  (ib  (3) 

But  since  a  =  K  Mj.  sin  6 

and  6  =  L  sin  6, 

therefore  D,  H  M,  =  G  h, 

,        ,      D,  K  M, 
whence  a  =  — i-— — 
G 

that  is  the  distance  of  the  centre  of  gravity  from  the  lower 
edge  of  the  keel. 

If  the  angle  of  heel  6  is  very  small,  then  K  M^.  can  be 
found  without  any  considerable  eiTOi'  by  calculating  the 
moment  of  inertia  of  the  water  line  area,  and  hence 
the  nretax^entiic  height. 

If,  on  the  contrary,  the  angle  t)  is  considerable,  then 
the  distance  a  of  the  centre  of  buoyancy  from  the  vertical 
axis  through  K  should  be  determined  by  calculation  with 
the  help  of  some  form  of  integrator.  These  latter  calcula- 
tions will  be  simjilified  if  an  exact  curve  of  stability  for  the 
ship  is  available. 

Several  practical  difficulties  are  involved  in  the  carrying 
out  of  such  a  trial.  In  the  first  place,  the  dock  in  which 
the  trial  is  to  be  carried  out  must  be  rigidly  fixed  and  is 
preferably  a  dry  dock ;  and,  secondly,  the  support  of  the 
ship  must  lie  in  its  central  plane  and  be  in  the  nature  of 
a  knife  edge,  comparatively  speaking,  this  latter  require- 
ment being  only  approximately  correct  even  in  the  case  of 
ships  having  a  bar  keel. 

The  width  of  such  a  keel,  small  though  it  be,  is  however 
of  even  less  importance  than  appears  at  first  sight,  since 

6 


the  pressure  on  the  wooden  keel  blocks  is  distributed  across 
the  keel  approximately  as  shown  in  the  diagram  (see  %.  4 ; 
the  ordinates  of  the  dotted  curve  under  the  keel  give  the 
relative  pressures),  so  that  the  wood  is  sheared  by  the 
shai-p  edges  a  a,  and  can  yield  at  these  points  more  than 
in  the  middle  of  the  keel. 

For  this  reason  the  method  of  support  is  nearly  that 
required,  and  there  is  every  probability  that  definite  results 
would  be  obtained  from  a  trial  carried  out  with  ships 
fitted  with  bar  keels  as  described. 


The  following  is  a  list  of  marine  engineers  to  whom  certificates  of 
competency  have  been  issued  up  to  and  including  the  week  ending 
October  29th,  1904  :— 

Aberdeen.— First  class :  A.  Thom,  A.  P.  Cadger,  J.  Henderson. 
Second  class  :  R.  Maclcod,  W.  B.  Mitchell,  W.  C.  Preston. 

Belfast. — Second  class :  W.  J.  Morrow,  W.  Kirkwood,  H.  G.  Harvey. 

Cardiff. — First  class :  S.  Murray,  A.  W.  Price,  W.  J.  Klcomb,  J. 
Davies,  W.  H.  Turner,  L.  Meek.  Second  class  :  H.  J.  S.  Thomas,  W. 
H.  Phillips,  D.  H.  Fisher,  D.  Williams. 

Cork. — Second  class  :  F.  VV.  Oxland. 

Dundee. — Second  class :  W.  Gray,  A.  W.  Milue. 

Falmouth. — Second  class  :  E.  A.  Rundle. 

Glasgow. — First  class  :  J.  Tod ),  J.  Dow,  J.  S.  Boone,  J.  Macgregor, 
H.  Moore,  D.  Hutchison,  T.  Lowe,  J.  M.  Irvine,  D.  Harvey,  A. 
McKay.  Second  class  :  W.  G.  Sharp,  H.  .Simi)sou,  J.  Hutchison,  W. 
Raeburn,  T.  C.  0.  Millar,  J.  W.  Armitage,  A.  McMillan. 

Greenock. — First  class  :  D.  D.  Brunton,  A.  Middletou,  W.  Bain, 
W.  Russell,  T.  L.  Kincaid,  A.  S.  Roan,  W.  Mclutyre,  R.  Currie. 
Second  class  :  A.  Miller,  R.  Duusmuir,  J.  Pollock,  J.  Smith. 

Hull. — First  class  :  H.  Brown,  A.  J.  V.  Williamson.  Second  class  : 
J.  F.  Wood,  W.  Hawke,  J.  A.  Drury,  H.  Jowett. 

Liverpool.— i^irsJ  class  :  W.  J.  Denholm,  A.  G.  Watt,  J.  S.  Ryan, 
R.  McCallum,  J.  Walters,  I.  A.  Bell,  J.  E.  Jones,  C.  J.  Hills,  J.  B. 
Moncur,  J.  R.  Webb,  H.  S.  Dixon,  W.  E.  Cross,  J.  P.  Fulton.  Second 
class :  T.  Bingham,  F.  L  S.  Gales,  F.  Fitz-Gibbou,  F.  J.  Pickering, 
P.  Martin,  J.  C.  Gibson,  V.  S.  Edwards,  R.  Yule,  D.  B.  Campbell,  K. 
Walls,  B.  W.  Hughes,  W.  E.  Heap,  A.  H.  Hughe.s,  H.  McCormick,  W. 
J.  Stewart,  S.  J.  Midgley,  H.  P.  Harrison,  W.  H.  Rowliuson. 

London. — Fii-st  class :  E.  H.  Potter,  D.  D.  Crookston,  W.  Low,  W. 
W.  Cowin,  E.  E.  Paul,  G.  Simson,  J.  Lowe,  H.  H.  M.  Wells,  W.  S. 
Greenhill,  P.  Ballard,  R.  W.  Fleming,  J.  Holding,  0.  J.  K.  Schulz. 
Second  class  :  J.  S.  Don,  H.  C  Almond,  J.  F.  Key,  D.  Millar,  E.  A. 
Shepheard,  D.  B.  Hutton,  A.  Weir,  H.  C.  Clarke,  L.  L.  Mayue,  G.  W. 
Barr,  F.  G.  Lawson,  G.  W.  Black,  0.  E.  Rath,  R.  L.  R.  Gunner,  G. 
Hull. 

Leith. — First  class  :  T.  Allan,  J.  B.  Tweeddale.  Second  class  :  C.  A, 
Davidson,  J.  H.  Drysdale. 

North  Shields. — First  class  :  G.  W.  Davidson,  H.  A.  Kerslake,  A. 
S.  Gray,  J.  S.  Whitehead,  R.  Robson,  F.  W.  Co  .per,  W.  H.  Hutton. 
Second  class  :  E.  B.  Smith,  C.  R.  Brewis,  G.  Bulmau,  W.  Anderson, 
A.  J.  Warren,  J.  S.  Martin,  F.  A.  Francis,  J.  Ward,  J.  \V.  Scott,  T.  F. 
Renton,  R.  McAleer. 

Southampton. — First  class  :  F.  Young.  Second  class  :  W.  L.  Patrick, 
W.  H.  Phillips. 

Sunderland. — First  class :  (Jr.  C.  0.  Watson,  F.  Thirhvell,  W.  Dick, 
A.  Foster,  J.  Robinson,  J.  MacCombie,  G.  J.  Davison,  L.  H.  Benson, 
J.  T.  Blakey,  B.  Morrison.  Second  class  :  W.  E.  Thirhvell,  E.  Fi  ancis, 
F.  Mould,  F.  S.  Mason. 

West  Hartlepool. — First  class  :  W.  Hogbiu,  .J.  W.  Dale,  J.  L. 
Shaw,  H.  Thornton,  W.  Attwood.  Second  class  :  J.  H.  McKav,  R.  J. 
iHcLeod,  J.  Tighe,  G.  W.  R.  Gray,  C.  R.  Coates. 


The  rules  for  the  British  international  cup  for  motor  boats 
for  1905  as  amended  by  the  international  commission  have  been 
issued  by  the  Automobile  Club.  Under  the  new  rules  the  start 
is  to  be  a  flying  one,  and  all  the  competitors  are  to  start 
together.  The  length  of  the  course  is  to  be  not  less  than  30  or 
more  than  35  nautical  miles,  and  is  to  be  so  arranged  as  to 
avoid  any  angle  of  less  than  120  degrees.  There  will  be  a 
distance  of  at  least  100  yards  between  any  two  marks,  and 
the  length  of  each  round  will  not  be  less  than  five  nautical 
miles. 
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THE   TRIALS   OF   H.M.S.  DOMINION. 


Special  interest  eeutied  iu  the  trials  of  tlie  new  battleslii]} 
Dominion  owing  to  the  fact  that  for  the  first  time  new 
Admiralty  conditions  were  applied,  and  it  was  clearly  estab- 
lished by  the  performance  of  the  ship  and  by  the  whole  of  the 
results  that,  while  these  new  regulations  demand  great  vigilance 
and  experience  on  the  part  of  the  staff  conducting  the  trial, 
they  are  by  no  means  unattainable.  For  a  long  time,  owing 
largely  to  increased  iiower  and  reduced  weight  for  machinery, 
tliere  have  been  occasional  breakdowns,  and  difficulties  have  also 
been  experienced  in  attaining  in  comniissiou  the  results  reached 
on  contractors'  tests.  It  was  urged,  in  explanation,  that  the 
state  of  affairs  during  the  trials  of  the  ship  before  commission 


Although  the  conditions  were  not  specified  in  the  case  of  the 
Dominion,  and  although  the  machinery  was  not  designed 
specially  to  suit  the  new  conditions,  the  Vickcrs  Company  are 
the  first  to  carry  out  a  trial  under  the  new  system,  satisfied  no 
doubt  that  the  experiences  of  past  successes  would  enable  the 
staff  to  meet  the  more  exacting  requirements.  The  results 
have  justified  this  expectation.  The  trials  have  not  only  been 
completed  in  the  shortest  possible  time,  only  a  few  hours' 
interval  separating  each  of  the  tests,  but  the  performances  of 
the  machinery  and  the  ship  have  very  considerably  exceeded 
the  anticipated  issues.  The  vessel,  after  having  been  docked  at 
Glasgow,  left  the  Tail  of  the  Bank  on  October  27th  on 
a  short  .preliminary  trial,  and  started  early  on  the  following 
morning  on  the  first  30  hours'  test — at  one-fifth  of  the  total 
power.    The  Tessel  steamed  right  away  down  the  Irish  Sea  as 


H.M.S.  D0.V1INI0N. 


differed  materially  from  those  obtained  when  the  ship  was  iu 
service.  The  Admiralty  decided  to  insert  in  contracts  for  all 
new  shijjs  the  provision  that  during  such  contract  trials  every- 
thing should  conform  to  .service  conditions.  Not  only  are  all 
bulkhead  doors  to  be  closed,  but  the  engine  room  is  to  be 
entirely  closed  down,  ventilation  being  purely  artificial.  This 
will  enable  the  engines  to  be  comiiletely  protected  by  an 
armoured  deck,  instead  of  only  having  a  splinter  screen.  At 
the  same  time  the  number  of  men  engaged  by  the  contractors 
to  carry  out  the  trial  is  to  be  limited  to  the  number  per- 
missible when  the  ship  is  in  commission.  The  amount  of 
lubricating  oil  is  to  be  restricted  to  the  ordinary  supply. 
Finally  it  is  insisted  upon  that  no  extra  water  shall  be  used  upon 
the  bearings. 


far  as  Carnarvon  Bay,  returning  northwards  to  the  Tail  of  the 
Bank,  the  speed  throughout  having  been  12  8  knots,  according 
to  log.  The  weather  being  hazy  no  attempt  was  made  to 
test  the  speed  of  the  shij)  on  the  measured  mile.  The  maeliinery 
throughout  gave  absolutely  no  indication  of  trouble,  the  mean 
revolutions  being  78  per  minute  and  the  power  3,889.  The 
coal  consumption  worked  out  to  l'65lb.  per  I.H.P,  per  hour, 
After  an  interval  of  only  six  hours  the  vessel  started  on  her 
second  trial,  which  was  also  of  30  hours'  duration,  but  was  at 
the  power  which  the  machinery  must  maintain  for  an  iudefinitie 
period  as  long  as  the  coal  supply  in  the  bunker  lasts.  This  is 
sijecitied  as  12,600  I.H.P.,  and  is  presumed  to  give  a  speed  of 
i  18  knots.  The  weather  was  exceptionally  fine  for  this  period  of 
I    the  year  with  moonlight  nights  and  sunlight  days.    The  sea 
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was  perfectly  calm,  and  the  cruise  was  the  more  enjoyable 
because  of  the  uniform  and  satisfactory  working  of  every 
machine  ou  board.  During-  the  night  the  vessel  steered  right 
down  Channel  until  the  liglit  on  Chicken  Hock  at  tiie  soutlieru 
end  of  the  Isle  of  Man  was  abeam,  when  it  was  decided  to  return 
to  the  estuai-y  of  the  Clyde  so  as  to  run  six  times  over  the 
measured  mile  at  Skelmorlie.  The  result  of  this  test  indicated 
that  the  vessel  was  capable  of  maintaining  the  speed  of  17'90 
knots  when  the  engines  were  working  at  103  revolutions  and 
developing  12,650  l.H.P.  After  this  interesting  performance 
the  vessel  again  steamed  down  as  tar  south  as  Cardigan  Bay 
ou  the  Welsh  coast,  returning  in  the  early  morning  to  her 
anchorage  at  the  Tail  of  the  Bank.  The  summation  of  the 
careful  records  taken  by  the  Admiralty  staff  showed  the  follow- 
ing average  results;  Steam  pressure,  244  1b.;  vacuum  in 
condensers,  26  5  in.;  revolutions  of  starboard  engine,  113'9;  of 
port  engine,  113'7,  the  iDower  for  tlie  two  engines  being  res- 
pectively 6,468  and  6,375,  together  12,843.  The,  coal  con- 
sumptio?!  of  this  trial  was  l'68  1b.^per  l.H.P.  per  hour,  while 
the  water  consumption,  slightly  less  than  16  lb.,  indicated  a 
satisfactory  economy.  The  fog  showed  that  during  the  30  hours' 
run  at  the  power  given  the  speed  averaged  18'3  knots.  This 
agrees  generally  with  the  measured  mile  result,  in  which  the 
revolutions  and  jjower  were  slightly  less. 

The  full-power  trial  of  eight  hours'  duration  was  run  on 
November  1st.  The  day  was  mild  for  the  season,  but  theie 
was  a  heavy  haze,  and  it  was  therefore  impossible  to  make  any 
runs  over  the  measured  mile,  so  that  it  was  decided  to  go  right 
outside,  where  clearer  weather  was  experienced.  In  order 
to  ascertain  the  speed  of  the  ship  several  runs  were  made  between 
Pladda  and  Ailsa  Craig,  and  later  between  the  popularly-known 
Paddy's  Milestone  and  Corsewell  Point,  the  exact  distance  in 
each  case  being  determined  by  cross  bearings.  lu  this  way  the 
three  or  four  hours  of  the  trial  were  occupied,  and  it  was  found 
that  tlie  average  speed  was  exactly  19|-  knots.  The  rate 
anticipated  in  the  design  was  18^  knots,  and  although  the 
engine  power  of  the  Dominion  exceeded  the  anticipated  power 
there  can  be  no  doubt  about  the  high  efficiency  of  propulsion 
attained  alike  l)y  the  form  of  the  ship,  the  machinery,  and  the 
propellers.  The  only  previous  battleships  built  for  the 
British  Navy  which  have  approached  this  speed  are  the  ships  of 
the  Russell  class,  which,  however,  are  admittedly  inferior  to 
the  Dominion  not  only  in  speed,  but  in  offensive  and  defensive 
qualities.  There  are  now  in  the  fleet,  however,  the  two  ships 
purchased  from  the  Chilian  Government,  the  Triumph  and 
Swiftsure  (the  former  also  built  by  the  Vickers  Company), 
which  alone  excel  the  Dominion  in  speed.  It  was  found  at  the 
end  of  the  eight  hours  that  the  mean  engine  results  were  as 
follow:  Steam  pressure,  348  1b.;  vacuum  in  condensers,  2o'6; 
the  starboard  engine  125'8  revolutions,  and  developed  9,270 
I.H.P.,  while  the  port  engine,  running  at  125  5  revolutions, 
indicated  9,168  H.P.,  the  collective  power  being  thus  18,438. 
The  coal  consumption  on  this  trial  v/as  177  lb.  per  l.H.P.  per 
hour.  These  are  very  satisfactory  results,  especially  in  view 
of  the  exacting  conditions  first  applied  in  this  ship.  On 
November  2nd  tiie  ship  again  jjroceeded  to  sea,  this  time  for 
steering  tests,  not  only  to  ascertain  how  quickly  the  duplicate 
Napier  Brothers'  steering  eng'ine  could  be  coupled  and  un- 
coupled, out  also  to  determine  the  turning  circle  of  the  ship. 
The  time  taken  to  stop  and  start  the  engines  when  running 
at  full  speed  and  other  trials  were  also  conducted,  the 
results  being  uniformly  satisfactory. 

The  Dominion  belongs  to  the  King  Edward  VII.  class  of 
battleship,  and  has  been  built  by  Vickers,  Sons,  and  Maxim 
Limited  at  their  naval  construction  works,  Barrow-in-Purness, 
while  the  armour  and  armament  were  supplied  from  their 
Sheffield  works.  The  vessel  is  423  ft.  long,  78  ft.  beam,  and 
at  a  draught  of  26  ft.  9  in.  displaces  16,350  tons.  Her  main 
armament  includes  four  12  in.  and  four  9  2  in.  guns,  besides 
6  in.  quick-firers  and  lighter  guns,  while  the  complete  broad- 
side in  the  central  part  of  the  ship  is  armoured  from  5  ft.  under 
the  water  line  to  the  upper  deck.  The  engines  are  of  the 
cylinder  triple-expansion  type,  and  the  boilers  are  of  the 
Babcock  aud  Wilcox  design,  there  being  16  of  them  located  in 
four  stokeholds. 


French  Submarines. — Three  submarine  vessels  of  an  entirely 
new  type  have  been  laid  down  simultaneously  at  Cherbourg. 
They  are  to  be  named  the  Emerande,  the  Opale,  aud  the  Rubis. 
As  is  the  case  with  the  boats  of  the  Norval  class,  they  will  have 
double  hulls.  The  length  of  each  will  be  148  ft.,  the  beam 
13  ft.  1^  in.,  and  the  displacement  600  tons.  A  speed  at  tlie 
surface  of  12  knots  is  to  be  obtained  by  machinery  of  600  horse 
power,  driven  by  a  benzine  or  other  internal-combustion  engine. 
When  submerged  the  machinery  will  be  worked  by  an  electric 
motor,  driven  by  accumulators.  It  is  reported  that  each  boat 
will  have  twin  screws  and  six  torpedo  tubes. 


LLOYD'S    REGISTER    OF    BRITISH  AND 
FOREIGN  SHIPPING. 

Annual  Report,  190;3-4. 

The  report  of  Lloyd's  Uogister  of  Shipping  for  the  year 
ended  3Uth  June,  1904,  contains  a  great  deal  of  interesting 
information  "as  to  the  operations  of  the  society,  and  also 
affords  striking  evidence  of  tlie  spirit  of  enterprise  wliich 
cliaracterises  shipowners 'in  the  conduct  of  their  business, 
even  under  very  discouraging  circumstances.  In  view  of 
the  low  freights  which  have  ruled  for  a  long  time  past,  it 
might  naturally  have  been  expected  that  recent  returns 
would  have  shown  a  very  considerable  falling  off  in  the 
output  of  new  ships.  There  is,  indeed,  as  was  inevitable, 
a  decline  from  the  record  figures  of  recent  years,  but  in 
the  liglit  of  the  depression  in  shipping  the  result  of  the 
year's  working  is  ou  the  whole  a  remarkable  one.  During 
the  period  which  the  report  reviews  no  less  than  G2.j 
vessels  of  1,079,01)0  tons  have  been  built  under  the 
inspection  of  the  surveyors  to  Lloyd's  Register,  with  a  view 
to  classification  in  Lloyd's  Register  Book,  which  is  so  well 
known  to  merchants,  underwriters,  and  shipowners  through- 
out the  world. 

In  these  figures  are  included,  it  is  interesting  to  note, 
eight  steamers  over  9,000  tons  each  and  36  over  5,000  tom^ 
each.  Among  the  largest  steamers  are  four  for  the  Penin- 
sular and  Oriental  Steam  Navigation  Company,  two  for  the 
Uniou-Castle  Mail  Steamship  Company  Limited,  one  for 
the  Cun  ird  Steamshij)  Company  Limited,  and  one  for  the 
Pacific  Mail  Steamship  Company. 

The  new  tonnage  classed  was  mainly  composed  of  cargo 
and  passenger  vessels  of  familiar  types,  but  the  classifi- 
cation of  the  society  has  been  sought,  as  usual,  for  vessels 
of  distinctive  design  or  intended  for  special  purposes, 
including  steamers  burning  liquid  fuel,  bulk-oil  carriers, 
vessels  for  river  traffic,  yachts,  dredgers,  etc.  Indeed,  the 
increasing  tendency  of  shipowners  in  these  days  to  build 
vessels  of  special  types  is  clearly  illustrated  by  the  character 
of  the  work  carried  on  under  the  supervision  of  Lloyd's 
Register.  The  society's  rules  for  the  construction  of  vessels 
allow  am])le  discretion  for  dealing  with  vessels  of  all  kinds, 
and  the  committee  are  always  prepared  to  meet  the 
exigencies  of  any  trade,  so  long  as  the  vessels  are  fit  for 
the  purposes  for  which  they  are  intended,  and  safety  and 
efficiency  are  secured. 

With  the  object  of  keeping  the  rules  abreast  of  the  best 
current  knowledge,  they  are  year  by  year  brought  under 
the  review  of  a  special  technical  committee,  representative 
of  the  shipbuilders  and  marine  engineers  of  the  country. 
Last  year  several  subjects  of  importance  were  dealt  with, 
including  the  rules  for  the  construction  of  turret-deck 
steamers,  which  were  revised  in  accordance  with  the  experi- 
ence obtained  in  the  working  of  vessels  of  this  description. 
That  the  committee's  efforts  are  appreciated  is  shown  by 
the  fact  that  the  aggregate  measurement  of  the  vessels 
at  present  holding  the  class  of  Lloyd's  Register  approaches 
18,000,000  tons. 

In  addition  to  its  functions  as  the  premier  classification 
society  in  the  world,  Lloyd's  Register  performs  other 
important  duties,  one  of  which  is  the  fixing  of  load  lines 
to  vessels  under  the  Merchant  Shipping  Act  of  1894.  The 
number  of  vessels  to  which  load  lines  had  been  assigned 
up  to  the  end  of  June,  1904,  reached  a  total  of  12,728. 
During  the  year,  moreover,  655,000  tons  of  steel  intended 
for  use  in  ships  and  boilers  were  te.sted  by  the  society's 
surveyors. 

The  operations  of  the  society  are  directed  by  a  large 
representative  committee,  presided  over  by  Sir  John  Glover, 
and  the  surveying  duties  are  carried  out  by  a  staff  of  593 
officers,  stationed  at  all  important  ship))ing  centres  both 
at  home  and  abroad. 
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THE    RAVAGES    OF    SHIP    WORMS  ON 

AUSTRALIAN    HARDWOODS.  | 

JaBRAII    v.  luRrENTlNB. 

With  the  object  of  ascertaining  the  degree  of  innuuuity 
from  the  attacks  of  Nausitoria,  commonly  called  Teredo, 
and  other  ship  worms  possessed  by  the  well-known  Jarrah  i 
timber  of  Western  Australia  {Eucahjptus  Duirginutd),  a 
pile  of  4  ft.  3  in.  circumference  was  sent  by  the  Government 
of  tiiat  State  to  New  Soutli  Wales,  witli  a  request  that  it 
should  be  subjected  to  a  severe  test.    For  the  purpose  of 


4 


comparison  it  was  thought  desirable  to  test-  the  resisting 
qualities  of  the  New  South  Wales  Turpentine  (Syitcaiijia 
laurifolia)  at  the  same  time,  so  a  pile  3  ft.  6  in.  in  circum- 
ference was  selected  for  the  experiment. 

In  August,  1897,  both  piles  were  driven,  in  nljout  10  ft. 
of  water,  in  the  north  harbour  of  Port  Hunter,  about  two 
miles  from  the  entrance.  The  range  of  tides  at  this  spot 
is  about  5 2  ft.  at  sjirings  and  'i^  ft.  at  neap  tides,  the  water 
being  quite  salt,  excejjt  wlien  freshes  occur.  It  is  then 
more  or  less  brackish  for  a  few  days,  but  never  fresh  suffi- 
ciently long  to  interfere  with  the  healtli  of  the  ship  worms. 
The  greatest  tidal  velocity  is  from  1  to  1|  knots,  and  the 
velocity  due  to  flood  waters  possibly  2  knote. 

In  February  of  this  year  (1904),  or  6|  years  after  driving, 
the  two  jjiles  were  drawn,  and  sections  cut  between  high 
and  low  water  marks.  The  illustration  given  shows  clearly 
the  result  of  the  test.  In  the  Turpentine  pile  the  ravages 
of  the  Nausitoria  are  confined  almost  entirely  to  about 
1  in.  of  the  sapwood,  the  remainder  of  the  pile  being  as 
sound  as  on  the  day  it  was  driven.    The  Jarrah,  on  the 


contrary,  is  completely  riddled  between  high  and  low  water 
niarks,  the  tunnels  of  tlie  worm  having  a  longitudhial, 
transverse,  or  diagonal  direction,  quite  irrespective  of  the 
hardness  or  grain  of  the  timber.  For  some  reason  which 
is  at  present  not  quite  clear,  the  northern  side  of  the  pile, 
or  the  side  on  which  the  ebb  tide  impinges,  appears  to 
have  been  preferred  by  the  Nausitoria.  Below  low  water 
mark  both  piles  were  practically  sound,  and  beneath  the 
ground  line  they  were  in  a  perfect  state  of  preservation. 

It  cannot  of  course  be  claimed  that  this  one  test  is 
conclusive,  for,  unfortunately,  records  do  not  appear  to 
have  been  kept  of  the  locality  in  which  each  tree  was 
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grown,  the  age  of  the  tree,  the  time  of  year  in  which  it 
was  cut  down,  or  the  time  that  elapsed  between  tlie  felling 
of  the  tree  and  the  driving  of  the  pile.  Each  of  these  items 
has  an  im])ortant  bearing  upon  the  life  of  a  pile,  and 
possibl}'  upon  its  capability  of  resisting  the  attacks  of 
ship  worms.  It  can,  however,  be  said  that  the  present 
experiment  proves  that  the  Jarrah  is  not  inmmne  fi'om  the 
Nausitoria  imder  all  circumstances,  but  that  the  Turpentine 
has  here  added  another  to  the  long  list  of  proofs  that  it 
is  impregnable  under  almost  all  conditions  to  attacks  of 
m\\)  worms  or  marine  borers. — J.  Davis,  M.Inst.C.E., 
lender  Secretary  for  Public  Works,  New  South  W^ales., 


The  Norddoutsdier  Lloyd  steamer  Kaiser  Wilhelm  II.  per- 
formed her  last  voyage  from  Now  York  to  Plymouth  iu  5  days 
8  hours  20  miuutes,  thus  beatiug  lier  previoiis  record  of  5  days 
10  hours  42  minutes.  She  maiutaiued  an  average  speed  of 
23'2  knots  througliout  the  voyage,  iu  spite  of  a  rough  sea  on 
the  greater  part  of  the  journey. 


Nos.  1  AND  2.— Specimens  of  West  Australian  Jarrah  Flic, 
ft.  3  in.  in  circumference,  forwarded  by  the  Western  Australian 
iovernment  to  admit  of  its  being  tested  in  New  South  Wales 
Vaters  as  a  resistant  to  Cobra. 


No.  1. 


No.  3.— Specimen  of  a  New  South  Wales  Turpen- 
tine Pile,  3ft.  Sin.  in  circumference,  forwarded 
from  the  Port  Stephens  District  of  New  South  Wales. 


No.  3. 


Both  piles  were  ilriveu  iu  August,  1897,  in  close  proximity  in  Newcastle,  North  Harbour,  two  miles  from  the  entrance  of  Port  Hunter,  and  were 
drawn  in'February,  IDOi.     Specimens  taken  between  high  and  low  water  ma.k. 


17  inches. 
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REPORT    OF    THE    U.S.    NAVAL    "  LIQUID 
FUEL"  BOARD. 

This  report,  which  haa  now  been  published  in  the  form  of  a 
complete  and  stupendous  volume,  deals  with  an  extensive  series 
of  tests  on  a  Holieustein  water-tube  boiler  which  have  been 
carried  out  under  the  direction  of  Rear-Admiral  George  W. 
Blelville,  Engineer-in-Chief  of  the  U.S.  Navy.  The  detailed 
report  shows  the  relative  evaporative  efficiencies  of  coal  and 
liquid  fuel  under  forced  and  natural  draught  conditions.  The 
Board  appointed  comprised  Commander  John  R.  Edwards  and 
Lieiitenaut-Commanders  Wythe  M.  Parks  and  Frank  H.  Bailey. 

As  these  tests  have  occupied  several  years,  and  progress  of  the 
same  has  been  reixirted  from  time  to  time  in  the  previous 
issues  of  TltK  Engineers'  Gazette,  we  simply  give  now  a  reprint 
of  the  official  summary.  All  directly  intere,sted  in  oil  fuel 
should,  however,  obtain  a  copy  of  the  report,  as  it  contains 
many  valuable  hints  and  much  information  of  a  practical  nature 
u])ou  the  use  of  oil  fuel,  and  the  application  of  the  same  with 
many  forms  of  burner  and  furnace. 

Conclusions  Derived  from  a  Comparative  Study  of 

THE    CoAIi    AND    OlL  TeSTS. 

In  view  of  the  cost  incurred  and  the  labour  involved  in 
conducting  these  experiments,  the  manufacturing  as  well  as 
the  maritime  world  will  be  most  interested  in  noting  the 
practical  conclusions  reached.  It  is  hoped  that  the  engineer- 
ing profession  will  find  much  interest  in  and  attach  proportionate 
value  to  the  data  collected. 

As  a  result  of  the  extended  series  of  tests,  the  following  con- 
clusions have  been  drawn  :  — 

1.  That  no  difficulty  should  be  experienced  by  an  intelligent 
fire-room  force  in  burning  oil  in  a  uniform  manner.  It  need 
likewise  require  but  little  experience  upon  the  part  of  skilled 
water  tenders  to  be  able  to  detect,  either  from  the  character 
of  the  roar  or  hissing  noise  or  by  the  colour  of  the  flame  at 
different  points,  an  approximate  idea  both  as  to  evaporative 
output  and  efficiency  conditions. 

2.  For  general  purposes  on  shore  high-pressure  steam  is  a 
more  satisfactory  spraying  medium  than  air.  The  use  of  steam, 
however,  as  an  atomising  agent  for  naval  purposes  will 
undoubtedly  recpiire  a  considerable  increase  in  the  size  of  the 
evaporating  plant,  and  this  must  be  considered  of  importance. 
The  necessary  increase  of  the  evaporating  plant  is  practically 
the  main  objection  to  the  employment  of  steam  as  the  spraying 
medium  for  liquid  fuel  on  board  naval  and  merchant  vessels. 

3.  While  the  use  of  steam  as  a  spraying  medium  will 
undoubtedly  prove-  most  satisfactory  for  general  purtjoses,  the 
results  of  the  tests  show  that  the  consumption  of  fuel  oil  can 
not  be  forced  to  as  great  an  extent  with  steam  as  the  atomising 
agent,  as  when  highly  heated  compressed  air  is  used  for  this 
purpose.  As  the  warship  is  designed  to  be  operated  at  short 
notice  under  the  severest  forced-draught  conditions,  the  question 
will  have  to  be  considered  whether  it  is  not  more  advisable'  to 
fit  air  burners  that  would  be  found  most  efficient  for  the  day 
of  battle,  rather  than  effect  an  installation  of  steam  burners 
that  are  most  desirable  for  general  cruising.  Tlie  advantages 
of  air  as  the  best  spraying  medium  for  severe  forced-draue-ht 
conditions  is  due  to  the  fact  that  this  atomising  agent,  after 
entering  the  furnace,  is  a  supporter  of  combustion.  With  the 
(ise  of  steam  as  the  atomising  agent  the  rarefied  vapour  simply 
displaces  a  certain  portion  of  air  that  is  requisite  for  complete 
combustion.  If  it  were  not  for  the  fact  that  air  compressors 
necessary  for  supplying  an  atomising  agent  are  very  bulky  and 
heavy,  and  require  considerable  room  for  their  installation,  the 
question  might  be  considered  whether  for  warship  purposes  it 
would  not  be  advantageous  to  effect  an  installation  whereby 
either  air  or  steam  could  be  used  at  will. 

4.  That  in  every  oil-fuel  installation  special  provision  should 
be  made  for  the  removal  of  the  water  that  will  collect  from 
various  sources  at  the  bottom  of  'the  supply  tanks.  Even  a 
small  amount  of  water  pumped  to  the  burners  will  interfere 
with  the  efficient  and  satisfactory  work  of  an  oil-fuel  installation. 
As  it  is  essential  with  every  boiler  plant  to  secure  a  uniform 
if  not  large  output,  the  annoyance  and  evil  of  occasionally 
pumping  water  rather  than  oil  to  the  burners  can  not  be 
■  verestimated. 

5.  That  the  evaporative  efficiency  of  crude  and  refined  oil  is 
practically  the  same,  no  matter  from  what  locality  the  oil  may 
come.  The  danger  of  using  crude  oil,  however,  is  much  greater. 
As  it  should  not  be  an  expensive  matter  to  build  refineries  near 
one  of  the  terminal  points  of  a  pipe  line,  the  expense  of  such 
refining  should  not  increase  to  a  perceptible  degree  the  cost 
of  fuel,  since  the  sale  of  the  by-products  of  crude  oil  would  often 
pay  in  great  part  the  expense  of  distillation. 

6.  Tlie  great  benefit  of  heating  the  air  necessary  for  effecting 
combustion  can  not  be  doubted. 

7.  In  order  to  provide  a  uniform  supply  of  oil  to  the  burners 
the  oil  should  be  heated  by  some  simple  means.  It  can  be 
expected  that  the  burners  will  be  operated  much  more  satis- 
factorily when  oil  is  thus  heated,  itr'being  understood  that  the 


heating  has  been  carried  only  to  a  point  well  below  the  tempera- 
ture of  the  deposition  of  the  hydrocarbons. 

8.  Where  the  use  of  a  liquid-fuel  installation  is  projected  there 
should  be  a  reserve  of  burners  installed,  and  these  burners 
should  be  of  a  design  that  would  permit  rapid  examination, 
thorough  overhauling,  and  easy  renewal  of  special  parts  by  the 
fire-room  force.  Careful  experiment  as  well  as  extended 
experience  have  shown  that  by  increasing  the  number  of  burners 
there  is  not  only  a  more  uniform  but  a  more  efficient  distribu- 
tion of  flame.  There  is  also  a  minimising  of  the  blowpipe  effect, 
as  well  as  a  marked  reduction  in  the  amount  of  noi.se  in  the 
furnace. 

!).  That  the  hygrometric  state  of  the  atmosphere  has  a 
noticeable  influence  upon  the  efficiency  and  capacity  output  of 
boilers. 

10.  In  order  to  secure  in  oil-fuel  installations  more  uniformity 
of  conditions  in  the  furnace,  and  to  decrease  the  noise  where 
air  is  used  as  a  spraying  medium,  an  air-cushion  tank  for  the 
oil-supply  pump  should  be  installed.  Such  a  tank  would  Iireak 
the  pulsations  of  the  pump,  and  serve  a  similar  purjjose  as  the 
regulating  air  chamber  of  an  ordinary  feed  jminp. 

11.  In  view  of  the  liability  of  every  form  of  burner  to  clog, 
the  necessity  of  making  special  provision  for  straining  the  oil 
was  emphatically  shown.  It  woTild  bo  extremely  advisable  to 
install  a  strainer  both  on  the  suction  and  discharge  pipes  of 
the  oil-feed  sm^ply.  Tliese  strainers  should  be  of  a  design  that 
would  permit  rapid  examination  and  renewal,  and  one  patterned 
after  the  Macomb  type  would  meet  all  general  requirements. 

12.  Extended  experience  in  the  burning  of  crude  oil  will 
confirm  the  opinion  that  the  simpler  the  furnace  the  greater 
its  efficiency.  The  erection  of  brick  arches  only  tends,  in  many 
cases,  to  reduce  the  volume  of  space  necessary  for  effecting 
complete  combustion.  In  Scotch  boilers  there  should  be  a 
simple  vertical  brick  lining  of  the  back  combustion-chamber 
wall  and  a  lining  of  the  front  end  of  furnace  for  about  a  third 
of  its  length. 

13.  That  no  design  of  oil-fuel  installation  should  be  permitted 
for  marine  purjjoses  which  would  not  permit  the  renewal  within 
twenty-f(5ur  hours  of  all  grate  and  bearing  bars,  so  that  a 
return  to  coal  could  be  accomplished  within  a  reasonable  time 
in  case  of  failure  of  oil  supply. 

14.  AVhere  oil  is  used  as  a  fuel  in  a  Scotch  boiler  the  intro- 
duction of  retarders  in  the  tubes  will  undoubtedly  increase  the 
evaporative  efficiency  of  the  boilers.  The  use  of  retarders  will 
prove  beneficial  by  reason  of  the  fact  that  such  devices  not  only 
prevent  the  heated  products  of  combustion  from  passing  too 
freely  through  the  tubes,  but  likewise  cause  a  more  uniform 
distribution  of  these  gases  in  their  passage  through  the  tubes  to 
the  base  of  the  stack.  In  thus  causing  a  more  uniform  and 
effective  heating  of  the  tubes  the  liability  of  the  end  of  the  ixibe 
to  be  burned  is  undoubtedly  diminished.  With  oil  as  a  fuel 
but  little  soot  forms  on  the  heating  surfaces  of  the  tubes. 
Where  retarders  are  not  used  in  large  tubes  in  an  oil-fuel 
installation  it  is  reasonable  to  presume  that  a  certain  portion 
of  the  gases  of  combustion  reaches  the  smokestack  without 
coming  into  contact  with  anv  of  the  boiler  surfaces.  Where  coal, 
however,  is  used  as  a  fuel  in  a  Scotch  boiler  the  resulting 
coating  of  the  tubes  by  soet  generally  reduces  their  sectional 
area  to  a  degree  sufficient  to  materially  impede  the  flow  of  the 
gases  of  combustion,  and  therefore  under  such  conditions  the 
gases  reach  the  base  of  the  stack  at  a  comparatively  low 
temperature.  Where  oil  is  properly  burned  it  can  Ije  regarded 
as  a  fact  that  the  velocity  of  the  flow  of  the  gases  is  greater 
than  where  coal  is  used,  and  therefore  retarders  should  be  used 
in  the  case  of  fire-tube  boilers  and  increased  baffling  in  the 
case  of  water-tube  boilers. 

15.  An  important  point  established  has  been  that  the  calori- 
meter openings  of  water-tube  boilers  should  be  less  than  in  the 
case  of  the  Scotch  boiler,  whether  oil  or  coal  be  used  as  a-  fuel. 

16.  That  marine  firemen  are  not  ill-disposed  toward  the  use 
of  oil.  It  will  be  essential,  however,  particularly  for  marine 
work,  to  secure  intelligent  men  for  the  operation  of  the  burners. 
It  will  be  found  that  resulting  financial  economy  will  ensue  by 
intrusting  the  management  nf  oil-fuel  installations  to  men  of 
skill  and  judgment.  Cheap  labour  cannot  be  employed  in  this 
work;  there  will  be  resulting  damage,  annoyance,  and  daneer 
if  the  operation  of  oil-fuel  burners  is  assigned  to  unskilled 
labour. 

17.  That  the  efficiency  of  oil  plants  will  be  primarily  dependent 
upon  the  character  of  the  installation  of  fittings  and  auxiliaries. 
The  form  of  the  burner,  so  long  as  it  is  manufactured  in 
accordance  with  general  well-known  principles  and  all  its  parts 
are  accessible  for  overhauling,  will  play  a  very  small  part  in 
extending  the  use  of  crude  petroleum.  The  method  and  character 
of  the  installation,  however,  are  all  important,  and  therefore 
the  work  of  designing  and  constructing  such  a  plant  should 
only  be  intrusted  to  those  who  have  given  careful  study  to 
the  matter,  and  who  have  had  extended  practical  experience 
in  burning  the  crude  product.  Consumers  should  take  special 
care  that  they  neither  purchase  appliances  that  have  been 
untried  nor  permit  the  installation  to  be  eifeoted  by  persons 
who  have  had  but  limited  experience  in  such  work. 
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18.  Where  crude  petroleum  has  undergone  a  light  refining 
or  distillation  no  ill  effects  result  to  modern  steel  boilers. 
From  the  standpoint  of  endurance  of  the  boiler  the  advantage, 
if  any,  is  with  oil.  Crude  oil,  however,  by  reason  of  its  search- 
ing and  corrosive  effects,  has  a  greater  tendency  than  refined 
oil  to  atti^ck  the  seams  and  tubes  of  modern  boilers.  For  marine 
work,  therefore,  no  crude  petroleum  should  be  used,  and  practi- 
cally for  ships  making  voyages  the  fuel  oil  should  undergo  some 
mild  distillation  before  being  placed  in  the  tanks. 

19.  That  in  the  stowing  of  liquid  fuel  on  board  vessels, 
whether  taken  on  board  for  fuel  purposes  or  for  transportation 
in  bulk,  the  compartments  containing  the  crude  product  sliould 
be  as  few  as  possible,  both  for  reasons  of  safety  and  for  facility 
of  delivery  and  discharge. 

20.  That  with  the  use  of  oil  the  forcing  of  a  marine  boiler 
should  be  much  more  readily  accomplished  than  with  the  use 
of  coal. 

21.  That  under  severe  forced-draught  conditicms  and  with 
water-tube  boilers,  and  with  the  use  of  oil  as  a  fuel,  the 
solution  of  the  smoke  question  is  nearly  as  remote  as  ever. 
Where  a  limited  quantity  of  oil  is  burned  in  a  Scotch  boiler, 
however,  and  retarders  are  used  in  the  tubes,  the  burning 
crude  73etroleum  should  be  smokeless. 

22.  The  value  and  necessity  of  installing  a  series  of  drauglit 
gauges  between  the  ashpan  and  the  base  of  the  stack  were  con- 
clusively shown.  As  a  result  of  the  study  of  the  draught 
conditions  at  different  points  there  were  changes  made  in 
baffling  the  gases  which  were  of  decided  Ijeuefit.  It  is  there- 
fore recommended  that  for  experimental  purposes  a  series  of 
draught  gauges  be  fitted  to  the  boilers  of  several  large  ships, 
since  the  board  is  of  opinion  that  marked  gain  as  to  both  the 
efficiency  and  capacity  of  naval  boilers  would  be  secured  by  a 
careful  observation  and  study  of  the  draught  condition  at 
various  jjoints  between  ashjian  and  smokestack. 

23.  In  order  to  secure  for  the  day  of  battle  increased  sjieed 
for  warships,  naval  administrators  are  justified  in  demanding 
of  manufacturers  of  water-tube  boilers  increased  coal  consump- 
tion per  square  foot  of  grate  surface.  Tlie  weight  thus  saved 
in  the  reduction  of  the  number  of  boilers  should  be  exclusively 
ajjplied  to  giving  the  machinei-y  greater  endurance  by  iisingf 
heavier  boiler  linings  and  casings  and  more  substantial 
auxiliaries.  The  space  gained  in  the  reduction  in  the  number  of 
boilers  should  be  assigned  to  providing  increased  sized  fire 
rooms,  evaporator  rooms,  and  passageways  in  the  boiler  com- 
partments. Tlie  fire-room  conditions  on  board  the  modern 
battleship  could  not  be  much  worse,  wlietlier  viewed  from  the 
standpoint  of  providing  for  sanitary  stokeholds  or  for  an 
arrangement  of  firerooms  where  not  only  efficient  stoking'  can  bo 
carried  on,  but  an  installation  should  be  made  in  which  there 
are  adequate  facilities  for  rapidly  effecting  routine  examination 
and  repairs.  It  is  not  surprising  that  there  is  excessive 
expenditure  as  regards  cost  of  repairs,  as  well  as  rapid  and 
excessive  detireciation,  and  that  the  boiler  endurance  is  exceed- 
ingly limited  when  marine  steam  generators  are  crowded  in 
the  manner  in  which  thev  are  now  installed.  Under  existing 
fire-room  conditions  auxiliary  feed  and  liilge  pumps  are  like- 
wise installed  directly  in  the  fire  rooms,  and  even  in  niches 
cut  out  of  the  bunker  compartments.  As  now  arranged,  the 
character  iof  the  installation  of  these  appliances  not  only 
interferes  with  efficient  stoking  and  repairs  to  the  boilers, 
but  the  pumps  themselves  are  constantly  under  cither  repairs 
or  examination,  due  to  the  dust  and  grit  which  settle  iinon  their 
working  parts  and  thus  cause  their  early  renewal.  There  can 
hi>  no  satisfactory  installation  of  either  coal  or  oil-burning 
appliances  until  an  increase  of  space  is  allowed  for  the  opera- 
tion and  preservation  of  boiler  installation. 

24.  The  absolute  lack  of  endurance  of  both  Scotch  and  mica 
water-gauge  glasses  for  installation  in  boilers  carrying  over 
250  lb.  pressure  and  subject  to  forced-draught  usage  was  con- 
clusively established.  Refle.x  water-gauge  glasses  should  alone 
be  used  on  boilers  which  are  subject  to  heavy  forced-draught 
conditions. 

25.  Practically  every  form  of  commercial  firebrick  that  was 
used  in  the  boiler  for  the  jjurpose  of  forming  a  deflecting  arch 
disintegrated  either  under  the  action  of  the  intense  heat 
generated,  or  due  to  the  action  of  the  acids  in  the  oil  or  coal. 
In  case  any  form  of  arch  or  bridge  wall  is  essential  to  the 
efficient  or  forced  burning  of  liquid  fuel,  then  special  experi- 
Tnents  should  be  conducted  to  secure  a  refractory  brick  that 
would  possess  endurance  under  the  severest  of  forced-draught 
conditions. 

26.  For  naval  installations  there  should  be  supplied  a  fuel 
oil  that  will  not  flash  under  175  deg.  Fah.  The  higher  flash- 
point required  for  naval  than  for  merchant  vessels  is  essential 
for  the  following  reasons:  — 

(a)  Tlie  war  vessel  must  be  kept  in  readiness  to  proceed 
to  the  Tropics  at  immediate  notice,  and  the  firing  of  the 
guns  subjects  the  naval  ship  to'  danger  conditions  to  which 
other  types  of  vessels  are  not  exposed. 

(h)  The  fitting  of  numerous  transverse  bulkheads  and 
a  protective  deck  in  a  naval  installation,  combined  with  the 
fact    that    both    machinery   and   boilers    ai'e  exceedingly 


crowded,  makes  it  e.vtremely  difficult  to  projjerly  ventilate 
certain  compartments,  and  therefore  in  warships  it  will 
be  necessary  to  use  special  precautions  both  in  the  stowing 
and  in  the  handling  of  oil  fuel. 

(c)  The  fact  that  a  large  number  of  men  must  be 
permanently  housed  beneath  decks  on  the  naval  ships  will 
make  it  difficult  to  prevent  the  use  of  open-  lights  in  some 
of  the  lower  compartments,  and  thus  the  danger  of  using 
oil  as  a  fuel  from  this  cause  will  always  be  greatest  in 
naval  vessels. 

27.  Tliere  should  l>e  no  attempt  made  to  use  oil  as  auxiliary 
or  supplementary  to  coal.  Such  an  installation  is  certain  t<i 
prove  unsatisfactory,  and  the  solution  of  the  oil-fuel  problem 
for  naval  jsurposes  is  only  delayed  by  any  attempt  to  inject 
a  limited  supply  of  oil  fuel  over  a  bed  of  incandescent  coal.  The 
mechanical  feature  of  the  problem  having  been  satisfactorily 
met,  the  good  of  the  service  requires  that  any  installation 
attempted  should  depend  alone  upon  oil  as  a  fuel,  and  not  any 
combination  with  coal. 

28.  In  maritime  construction  no  oil  fuel  should  be  carried 
in  compartments  directly  beneath  the  boilers.  In  case  such 
compartments  should  ever  be  used  as  oil  reservoirs,  there  might 
be  danger  of  radiated  heat  from  the  boilers  volatilizing  and 
exploding  some  of  the  hydrocarbons  of  the  fuel  oil.  In  case, 
also,  there  was  any  puncturing  of  the  inner  bottom,  the  hot 
ashes  might  reach  the  oil.  The  possibility  of  oil  also  reaching 
the  bilges  through  imjjroper  manipulation  of  the  valves  of  the 
manifold  boxes  is  specially  liable  to  happen. 

29.  The  importance  and  necessity  of  always  possessing  a 
reserve  supply  of  superior  fuel  were  strikingly  impressed  upon 
the  board,  for  during  both  the  coal  and  oil  experiments  there 
was  resulting  delay  due  to  the  non-delivery  of  fuel.  Special 
effort  was  taken  at  all  times  to  maintain  a  reserve  supply  of 
coal,  but  from  causes  beyond  the  control  of  the  board  ship- 
ments of  such  fuel  would  be  delayed.  Particularly  was  it  found 
difficult  to  secure  hand-picked  coal  of  superior  quality,  and 
in  one  instance  such  fuel  could  only  be  secured  within  reason- 
able time  by  having  it  shipped  at  express  rates  to  the 
experimental  plant.  The  necessity  of  maintaining  at  every  naval 
station  a  large  invoice  of  hand-picked  coal  of  the  very  best 
quality,  to  be  utilised  for  emergency  and  experimental  purposes, 
was  repeatedly  emphasised.  As  for  a  reserve  of  coal  for  war 
purposes,  it  is  highly  probable  that  in  a  contest  for  the  command 
of  the  sea  an  adequate  reserve  of  fuel  may  be  only  one  remove 
in  importance  from  the  possession  of  a  reserve  of  ships. 

30.  In  view  of  the  fact  that  48  per  cent  of  the  world's  output 
of  crude  petroleum  is  produced  in  the  United  States,  and  that 
practically  our  entire  yield  is  secured  from  fields  which  are  in 
pipe-line  communication  with  important  maritime  and  strategic 
ports,  the  board  considers  that  a  joint  commission,  represent- 
ing commercial,  manufacturing,  maritime,  and  naval  interests, 
should  be  authorised  by  the  Congress,  whose  province  it  would 
be  to  formulate  such  rules  and  regiilations  as  wou]d_  provide  for 
an  economical,  efficient,  enduring, 'and  safe  oil-fuel  installation. 
Heretofore  the  oil-fuel  problem  has  been  principally  investigated 
by  various  individual  interests  which  have  sought  to  secure 
information  along  certain  lines.  As  a  result  there  has  not  been 
obtained  that  knowledge  of  the  subject  which  would  give  to 
the  country  at  large  such  development  of  the  use  of  crude  oil  as 
a  fuel  as  would  be  warranted,  considering  the  natural  advantages 
possessed  by  the  United  States  in  having  at  its  command  near 
great  seaports  such  a  large  proportionate  supply  of  the  world's 
production  of  the  crude  product.  Particularly  for  the  develop- 
ment of  our  commerciah  interests  in  the  Gulf  of  Mexico  and 
on  the  Pacific  coast  should  the  work  of  such  a  commission  have 
an  important  influence  in  extending  our  prestige  and  power, 
whether  viewed  from  a  commercial,  maritime,  or  naval 
standpoint. 

The  board  woiild  urgently  recommend  that  in  all  installations 
of  water-tube  boilers  in  naval  vessels  where  economical  boiler 
efficiency  has  not  been  obtained,  that  the  commanding  officers 
of  such  vessels  be  directed  to  make  some  experiments  with 
different  arrangement  of  baffling,  and  that  official  report  be 
made  of  the  performance  of  the  boilers  under  these  various 
conditions.  Particularly  is  it  recommended  that  where  there 
is  an  excessive  coal  consumption  per  indicated  horse  power,  that 
the  calorimeter  nearest  the  base  of  the  stack  be  reduced  so  as 
to  cause  complete  combustion  to  bs  effected  amid  and  not 
beyond  the  tubes.  The  compilation  of  the  data  secured  from 
baffling'  experiments  on  various  types  of  boilers  \yould 
undoubtedly  suggest  important  changes  whereby  the  efficiency 
if  not  the  endurance  of  such  boilers  would  be  increased. 

31.  The  board  regards  the  engineering  or  mechanical  feature 
of  the  liquid-fuel  problem  as  having:  been  practically  and  satis- 
factorily solved.  For  manufacturing  purposes  the  financial  and 
supply  features  are  the  only  hindrances  to  the  me  of  crude 
petroleum  as  a  standard  fuel.  For  mercantile  purnoses  the 
commercial  and  transportation  features  of  the  problem  are 
pxistino-  bars  which  limit  the  use  of  nil  fuel  in  merchant  shi"s. 
For  naral  purposes  there  is  the  additional  and  serious  difficulty 
to  be  overcnme  of  providing  a  satisfactory  and  safe  structural 
arrangement  for  carrying  an  adequate  bunker  supply. 
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32.  That  in  the  consideration  of  the  problem  of  attempting 
to  use  oil  as  a  fuel  for  either  marine  or  naval  purposes  it 
should  be  particularly  remembered  that,  by  reason  of  the 
economic  and  commercial  demands  for  crude  oil  for  illuminating, 
lubricating,  and  other  purposes,  the  available  supply  of  the 
world's  production  of  crude  petroleum  that  could  be  used  as 
a  fuel  would  not  meet  over  3  per  cent  of  the  world's  demand 
for  coal  and  other  combustibles.  For  a  time,  therefore,  the 
effort  should  be  made  to  use  oil  fuel  only  for  special  purposes 
in  particular  localities. 

.33.  The  board  considers  that  what  will  eventually  be  recog;- 
nised  as  the  most  important  result  of  these  extended  experiments 
is  the  collection  of  a  great  mass  of  trustworthy  data  concerniug 
the  comparative  value  of  coal  and  oil  as  a  fuel  under  varioiis 
conditions.  It  should  be  observed  that  this  data  was  secured 
witli  painstaking  care,  and  checked  at  the  earliest  isracticable 
time  after  each  test.  Wherever  it  was  found  that  discrepancies 
existed  in  any  experiment  the  test  was  repeated,  in  order  to 
discover  if  possible  the  cause  of  the  inconsistency.  There  lias 
also  been  secured  very  complete  and  trustworthy  data  in  regard 
to  boiler  efficiency  and  capacity. 

In  conclusion,  the  board  desires  to  call  attention  to  the  fact 
that  these  experiments  continued  uninterruptedly  for  a  period 
of  twenty-eight  months,  and  that  for  a  considerable  portion 
of  this  time  there  were  no  fewer  than  six  commissioned  officers 
giving  S23ecial  consideration  to  this  subject.  There  were  also 
employed  in  connection  with  this  dutv  skilled  draughtsmen 
and  experts  of  the  Bureau  of  Steam  Engineering,  as  well  as 
members  of  the  bureau's  clerical  staff.  For  one  year  there 
were  available  for  this  experimentnl  work  the  entire  crew  of  tlie 
torpedo  boat  Rodgers. 

The  work  represents  an  immense  amount  of  labour,  and  as 
tlie  board  has  been  in  correspondence  with  nearly  every  interest 
directly  or  indirectly  concerned  with  the  use  of  oil  as  a  com- 
bustible, it  is  believed  that  the  report  submitted  will  not  only 
be  of  value  to  the  Navy  Department,  but  to  the  manufacturing 
.Tiul  mercantile  business  interests  of  the  nation. 

Very  respectfully, 

John  R.  Edwaeds, 
Commander,  U.S.  Navy,  Member. 
W.  M.  Parks, 
Lieutenant-Commander,  U.S.  Navy,  Member. 

P.  H.  Bailey, 
Lieutenant-Commander,  U.S.  Navy,  Member. 

To  the.  Chief  of  the  Biirpaii  of  S/.ram  Engineering. 
.\pproved  .\ugust  1st,  1903. 

Geo.  W.  Melville, 
Rear-.\dniiral  and  Engiueer-in-Chief ,  U.S.  Navy, 

Chief  of  Bureau  of  Steam  Engineering. 


Wireless  Telegraphy. — At  the  half-yearly  meeting  of  the 
Eastern  Telegrapli  Company  Limited  the  chairman.  Sir  John 
Wolfe  Barry,  while  holding  the  view  that  wireless  telegraphy 
would  not  compete  with  long-distance  submarine  telegraphy, 
pointed  out  that  ttieire  were  certain  places  where  wireless 
telegraphy  could  be  usefully  employed ;  in  the  Azores,  where  the 
cables  of  some  of  the  associated  companies  touch.  Portugal 
desired  telegrajshic  communication  with  some  of  the  outlying 
islands,  and  owing  to  the  nature  of  the  bottom  of  the  sea  and 
the  landing  places  it  was  not  considered  suitable  to  make  the 
connection  by  cable,  and  the  revenue  would  not  warrant  the 
expenditure,  but  the  company  intend  to  connect  the  islands  by 
a  system  of  wireless  telegraphy  worked  in  connection  with  the 
cable  system.  No  doubt  this  view  will  suggest  itself  to  other 
cable  companies,  who  will  derive  considerable  financial  benefit 
and  be  enabled  to  extend  their  operations  in  many  parts  of  the 
world  without  expending  anything  like  the  amount  of  capital 
which  would  be  required  if  communication  was  maintained  by 
the  use  of  a  submarine  cable. 

A  Central  News  telesrram  states  that  the  Giorninle  di  Ernna 
has  been  advised  by  cable  from  Chifu  that  the  Japanese  have 
intercepted  a  wireless  message  from  General  Stoessel  to  the 
Russian  Consul  at  that  place  stating  that  Port  Arthur's  supply 
of  coal  and  munitions  is  exhausted. 

A  REtTTER,  telegram  from  Paris  states  that  a  radiographic 
station  has  been  opened  at  Ushant  for  the  purpose  of  communi- 
cating with  ships  at  sea.  Tlie  station  will  transmit  messages 
from  the  mainland,  and  will  receive  messages  for  addresses  in 
France,  Algeria,  Tunis,  Monaco,  and  Andorra. 


Matteawan. — London,  October  15th.  The  Salvage  Associa- 
tion have  received  tlie  following  telegram  from  their  special 
officer  at  Gibraltar,  dated  October  15th,  re  Matteawan : 
Finished  discharging  damaged  wheat  number  two  1  o'clock 
yesterday,  held  survey  same  afternoon;  damage  this  hold  port 
side  in  bilges  only  commencing  in  fourth  and  continuing  to 
thirteenth  bay  abaft  number  one  bulkhead.  No  holes  in  but 
plates  indented,  bracket  plate  angles  bent  and  buckled,  some 
rivets  short  off;  others  loose,  some  out  but  plugged  up.  Damage 
starboard  side  in  bilges  commencing  at  number  one  bulkhead 
continuing  to  tenth  bay  very  similar  to  that  on  port  side,  no 
holes  in  but  plates  indented,  rivets  loose,  and  landings  started. 
Temporary  repairs  recommended  bolts  plugs  soft  wood  wedges 
to  be  put  in  where  necessary  by  diver  from  outside ;  inside  .soft 
wood  wedges  in  landings,  bilges  to  be  concreted  out  and  shored 
down.  For  repairs,  Bland's  tender  just  accepted  jglOO,  three 
working  days. 

Florida. — London,  October  28th.  The  Salvage  Association 
have  received  the  following  telegram  from  their  special  officer, 
dated  Tampa,  October  27th,  re  Florida:  Tunnel  leaking  badly, 
machinery  severely  strained ;  full  extent  damage  cannot  be 
ascertained  till  oil  discliarged.  Have  advised  Johnson  Higgins 
fully;  awaiting  their  instructions. 

Hadassa. — London,  October  13th.  The  Salvage  Association 
have  received  the  following  telegram  from  Lloyd'.s  agent  at 
Aalborg,  dated  October  13th,  3-26  p.m.,  re  Hadassa:  Hadassa 
has  been  surveyed,  jjacking  ring  of  cylinder  broken,  cylinder 
cover  broken,  connecting  rod  broken  or  out  of  order,  piston 
rod  bolts  broken,  repairs  will  probably  be  completed  in  four 
days,  cost  estimated  at  £20. 

Kong'  Helere- — Arendal,  October  22nd.  The  steamer  Kong 
Helge,  from  Cliristiania  for  Aalesund,  broke  her  propeller  on 
October  22nd  at  the  entrance  to  Tromosund,  and  was  afterwards 
towed  in  here  by  the  Lyngor. 

Indrani. — Greenock.  While  steamer  Indrani  was  going  out 
of  entrance  to  James  Watt  Dock  on  October  21at  stem  first  she 
struck  the  quay  wall  heavily  and  dislodged  some  of  the  coping 
stones;  steamer's  sternpost  is  reported  broken,  rudder  and 
propeller  badly  damaged,  also  stern  injured.  She  was  taken 
back  into  dock. 

Startforth. — Drogheda,  October  5th.  The  Startforth  has 
arrived  here  from  Point  of  Ayr  with  machinery  damaged,  in 
tow  of  steam  trawler  Jackdaw. 

Cumbal- — London, October  28th.  The  Salvage  Association 
have  received  the  following  telegram  from  their  surveyor,  dated 
New  York,  October  27th,  re  Cumbal:  Low-pressure  crosshead 
damage  repaired ;  sailed. 

Banan. — New  Orleans,  October  5th.  Norwegian  steamer 
Bauan,  which  arrived  at  Port  Eads  4th  from  Bluefields,  has 
machinery  disabled. 

Admiral.— Elsinore,  October  25th.  The  steamer  Admiral, 
previously  reported,  is  repairing  slight  machinery  damage  in 
the  roads. 

Plying'  Fox. — Kildonan,  October  27th,  4-45  p.m.  Tug 
Flying  Fox,  of  Glasgow,  passing  inwards  in  tow  Flying  Swift, 
machinery  apparently  broken  down. 

Holstein. — Havana,  October  26th.  The  German  steamer 
Holstein,  Coltzan,  has  arrived  here,  as  before  reported,  with 
low-pressure  crankshaft  and  main  steam  pipe  broken. 

Bengali. — Port  Said,  October  14th,  11-55  a.m.  Bengali 
arrived  with  machinery  slightly  deranged;  is  repairing  in  the 
harbour. 

Pennoil- — Prawle  Point,  October  16th,  11-58  a.m.  Passed 
east  to-day  steamer  Pennoil,  Philadelphia  for  Rotterdam,  reports 
one  blade  of  propeller  broken. 

Soudan. — Cette,  October  3rd.  The  French  steamer  Soudan, 
from  Marseilles,  broke  her  intermediate  shaft  when  six  miles 
from  here  yesterday,  and  was  brought  in  by  two  tuars  and  a 
pilot  boat.    She  will  be  towed  to  MaTseillies  to  be  dry  docked. 

Flaxman. — Falmouth,  October  7th,  10-3  a.m.  Arrived  this 
morning,  Flaxman  (a.),  Muirhead,  Antwerp  for  Rio  Janeiro 
(general),  steam  steering  gear  damaged. 

Cassia. — London,  October  13th.  The  Salvage  Association 
have  received  the  following  telegram  from  their  special  officer 
at  Granville,  dated  October  13th,  re  Cassia;  Holed  forward 
30  ft.  from  stem  about  8  ft.  from  keel  caused  by  vessel  falling 
on  quay  wall  steps  after  ropes  broke,  heavy  range  in  harbour. 
Ship  is  now  badly  set  up  over  engine  room,  and  broken  both 
sides  abaft  engine-room  bulkhead — in  fact,  broken  in  half; 
4  in.  open  from  bulwark  to  bilge  keel;  cannot  see  further: 
stokehold  bulkhead  burst.  Pumps  no  good.  Advise  at  present 
getting  cargo  out  when  tide  permits.    Can  do  nothing  further. 
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SWAN,    HUNTER,    AND    WIGHAM    RICHARD-  founded  on  the  old  private  firm  bearing  the  same  name 

SON    LTD.    WALLSEN  D-ON-TYN  E  and  mentioned  above.    This  part  of  the  business  embraces 

not  only  a  lai'ge  shipyard,   but   also  important  marine- 

Thb  works  of  Swan,  Hunter,  and  Wigham  l?ichardson  engine  works  a.nd-  boiler ^laking  works.    (3)  The  Tyne 

Limited  may  be  said  to  date  from  1860,  when  the  firm  of  Pontoon  and  Dry  Docks  Company  Limited,  Wallsend,  whose 

Wigham    Kdohardson,  and  Company  undertook  the  con-  dry  docking  and  repairing  business  was  begun  in  1882. 

stiuction  of  iron  ships  at  the  Neptune  Works,^  Walker,  the  j       Tlie  premises  of  these  three  firms  were  contiguous,  and 


site  of  a  still  older  shipyard  where  the  first  iron  vessel  ever 
l)uilt  on  the  river  Tyne,  namely,  the  Prince  Albert,  was 
launched  on  23rd  September,  1842.  The  present  company 
is  an  amalgamation  effected  in  1903  of  the  following  three 


,  joined  as  they  are  at  present  under  the  control  of  Swan, 

I  Hunter,  and  Wigham  Richardson  Limited,  they  form  an 

j  establishment  which,   for   the   purpose   of   building  and 

j  repairing  steamships  and  their  machineiy,  could  hardly  be 


important  firms:  (1)  C.  S.  Swan  and  Hunter  Limited,  of  better  equipped  or  more  favourably  situated.  Within  the 
Wallsend,  whose  shipyard  and  fioating  dock  date  from  1872.  j  premises  of  the  company  are  shipyards,  engine  and  boiler 
(2)  Wigham   Richardson,  and  Company  Limited.  Walker.    I  works,  a  yard  and  workshops  for  building  floating  docks. 


THE 
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a  large  dry  dock  (550' ft.  long  and  76  ft.  wide  at  entrance), 
two  pontoon  docks  capable  of  lifting  ships  up  to  350 -ft. 
in  length,  and  all  modern  facilities  for  executing  repairs 
to  ships  and  engines,  as  well  as  for  the  construction  of 
new  vessels  and  their  machinery. 

The  works  are  admirably  situated  at  the  deep  bend  of 
the  river  Tyne  on  its  northern  bank,  about  three  miles  to 
the  east  of  Newcastle.  They  occupy  some  78  acres  of  land, 
with  a.  river  frontage  of  about  1,400  yards.    A  network 


The  work  turned  out  by  Swan,  Hunter,  and  Wigham 
Richardson  Limited  is  almost  as  varied  in  character  as  it 
is  extensive.  Warships  have  not  as  yet  been  built  in  these 
yaids,  though  the  premises  are  admirably  adapted  for  that 
cla^s  of  work.  Apart  from  these,  however,  vessels  for  all 
purposes  have  been  constructed  for  the  British  Admiralty, 
fo)'  Colonial  and  foreign  Govenmients,  and  for  shipowners 
in  all  parts  of  the  world,  sailing  ships,  tugs,  paddle  boats, 
large   Atlantic   liners,   ocean-going   mail    and  passenger 


SS.    GODOLLO,    16-KNOT   MAIL  STEAMER   FOR   THE   UNG ARO-CROATA   STEAM   NAVIGATION   CO.   OF  FlUMIJ. 


nf  private  railways  make  connection  with  the  North-Eastern 
Railway  Company's  system  leading  to  neighbouring  collier- 
ies and  steel  works. 

Tlie  company's  average  output  of  tonnage  must  be  as 
great  as  that  of  any  isingle  firm  in  the  world.  The  capacit}' 
of  the  works  is  about  100,000  to  120,000  gross  register 
tons  a  year,  and  in  engines  and  boilers  about  50,000  I.H.P., 
not  including  machinery  constructed  l)y  the  Wallsend 
Slipway  and  Engineering  Company  Limited.  In  this  last- 
named  company  Swan,  Hunter,  and  Wig-ham  Richardson 
Limited  have  a  controlling  interest,    and    thus  largely 


steamers,  private  yachts,  first-class  cargo  liners,  steamers 
for  laying  submarine  cables,  for  transporting  railway  trains, 
for  cariying  emigrants,  troops,  cattle,  fruit,  frozen  meat, 
petroleum  in  bulk,  and  other  cargoes  of  special  description, 
channel  and  coasting  boats  of  high  speed,  ordinary  tramp 
cargo  steamers,  also  large  floating  docks,  floating  coal 
depots,  floating  workshops,  dock  gates,  caissons,  barges,  etc. 

The  largest  ship  built  in  the  yards  was  the  Cunard 
Company's  Atlantic  liner,  the  steamship  Invernia,  600  ft. 
long  overall,  and  14,000  gross  register  tons.  For  the 
same  company  were  also  built  the  Carpathia  (13,500  tons) 


TWIN-SCREW   CABLE  STEAMER  COLONIA,    IVT  FT.  BY  56  FT.  iiv  Sy  FT.  ;    10,000  TONS  DEAD  WEIGHT. 


increase  the  sphere  of  their  work,  seeing  that  the  Wallsend 
Slipway  Company  have  a  very  important  and  extensive 
business  as  builders  of  reciprocating  and  turbine  engines 
and  as  ship  repairers.  Their  works,  lying  about  half  a 
mile  further  down  the  river  Tyne,  cover  an  area  of  22  acres 
of  freehold  land,  and  embrace  very  large  and  modern 
engine  shops  and  boiler  works,  a  dry  dock  540  ft.  long, 
and  two  "  patent  slipways,"  each  of  them  capable  of 
accommodating  ships  of  3,000  tons. 


and  the  Ultonia  (8,066  tons).  There  is,  however,  now 
being  constructed  a  still  larger  vessel,  namely,  one  of  the 
two  great  mail  steamers  recently  ordered  by  the  Cunard 
Company  under  their  contract  with  the  British  Govern- 
ment, and  designed  to  be  the  fastest  vessels  in  the  Atlantic 
trade,  and  by  far  the  largest  in  the  world.  Of  about 
32,000  gross  register  tons,  this  ship  is  to  measure  nearly 
800  ft.  overall,  with  a  beam  of  about  88ft.,  and,  keeping 
abreast  of  modern  developments,  she  is  to  be  propelled 
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by  ineaus  of  steam  turbines  of  ample  power  for  driving 
the  ship  at  an  average  service  speed  of  about  25  knots 
an  hour. 

One  of  the  leading  specialities  of  the  company's  work  is 
coasting  and  channel  mail  steamers,  and  many  fine  examples 
of  these  ships  may  be  seen  in  British  and  Colonial  waters, 
and  in  the  Mediterraiiean  and  other  foreign  seas.  One  of 
the  fastest  examples  of  these  steamers  is  the  Princess 
Victoria,  which  covers  22  miles  an  hour  in  the  service  of 
the  Canadian  Pacifi,c  Railway  Company. 

Of  floating  docks  the  following  are  among  the  most 
important  of  the  many  orders  successfully  executed  by  the 
company :  The  Havana  dock,  built  for  the  Spanish  Govern- 
ment, and  towed  out  to  Cuba  in  1897.  This  was  followed 
by  a  dock  for  the  Stettiner  Maschinenbau  Actien  Gesell- 
schaft  Vulcan,  Stettin,  having  a  lifting  capacity  of  11,000 
tons  in  2 1  hours.  A  still  larger  dock,  capable  of  lifting 
1(5,500  tons,  was  sent  out  to  Bermuda  in  the  West  Indies 
for  the  British  Admiralty.  This  dock  is  540  ft.  long,  with 
a,  l)readth  of  126  ft.,  and  has  proved  a  great  success. 
Another  important  dock  was  that  built  for  the  Natal 
Government,  and  safely  delivered  in  Durban  Harbour  early 
in  1904.  A  few  months  later  a  dock  was  built  for  the 
Suez  Canal  Company,  and  send  out  to  Port  Said,  the  work 
lieing  executed  in  a  remarkably  short  space  of  time,  namely, 
four  months  from  the  date  of  laying  the  first  plates  until 
the  dock  was  ready  for  sea. 

The  floating  dock.  Sir  Walter,  which  we  illustrate,  lifts 
vessels  up  to  8,500  tons  in  weight,  in  2|  hours.  The  illus- 
tration shows  the  dock  being  fowled  at  sea  on  the  way  to 
Dui'ban,  and  carrying  on  itself  a  floating  workshop,  also 
built  by  Swan,  Hunter,  and  Wigham  Richardson  Limited 
for  the  Natal  Government. 

Amongst  the  more  noticeable  features  of  the  works  are 
the  immense  glass-roofed  sTieds  covering  four  of  the  ship- 
building berths  at  the  Wallsend  yard.  The  largest  of  these 
sheds  is  740  ft.  long,  with  a  clear  inside  width  of  100  ft., 
and  a  height  of  144  ft.  The  length  can  be  extended  at 
any  time  to  900  ft.  All  the  sheds  are  admirably  equipped 
with  numerous  electric  overhead  cra.nes. 

In  addition  to  these  covered  building  berths  are  12 
others,  making  16  in  all.  In  proximity  to  the  berths  are 
the  various  buildings,  each  devoted  to  some  special  work, 
and  installed  with  modern  and  efficient  machinery.  There 


View  of  the  Erecting'Shop  in  the  Engine  Works. 


are  special  sheds  and  machinery  for  constructing  floating 
docks,  large  shops  for  joiners  and  carpenters,  a  timber 
pond  and  saw  mills,  shops  for  blacksmiths,  painters, 
plumbers,  riggers,  and  fitters,  extensive  platers'  sheds,  with 
powerful  machinery  for  punching,  shearing,  rolling,  and 
bending  plates  and  angle  bars.    There  ai'e  also  sheds  near 


the  dry  docks  specially  laid  out  for  repairing  work.  The 
company  holds  the  record  on  the  north-east  coast  for  the 
execution  of  large  and  im[)ortant  repairs  and  alterations 
to  vessels. 


Type  of  Quadruple- j.xpansiun  Engines  built. 


In  addition  to  the  equipment  of  the  shipyards  just  men- 
tioned there  are  the  Neptune  Engine  and  Boiler  Works, 
situated  within  the  Walker  yard.  The  engine  works 
contain  under  one  roof  large  machine  shops,  together  with 
fitters'  shops  and  an  erecting  pit,  and  the  boiler  works 
are  also  fully  equipped  with  modern  tools.  Each  of  these 
departments  has  a  pair  of  large  shear  legs,  and  there  is 
also  one  of  the  most  powert'ul  floating  cranes  in  the  world, 
capable  of  lifting  weights  up  to  150  tons. 

The  installation  of  electricity  for  driving  machinery  and 
lighting  the  works  is  of  the  most  modern  and  improved 
description,  and,  together  with  extensive  hydraulic  and 
pneumatic  plant,  materially  assists  the  economical  and 
rapid  production  of  the  highest  class. 

Such  is  a  brief  description  of  the  company  and  of  its 
premises,  from  which  it  will  be  seen  that  it  holds  a  premier 
position  in  the  shipbuilding  and  marine  engineering  world, 
and  can  undertake  the  construction  of  the  largest  or  any 
type  of  steamer  that  may  be  required  ;  to  build  for  them 
engines,  either  of  the  reciprocating  type  or  turbines  ;  to 
build  floating  docks  of  various  designs  ;  and  to  execute 
repairs  to  ships,  docks,  engines,  or  boilers,  both  rapidly 
a.nd  economically. 


In  addition  to  a  large  number  of  torpedoes  ordered  from 
the  Whiteliead  Torpedo  Factory  at  Fiuiiie  some  time  ago  for 
the  Russian  Baltic  Fleet,  and  since  delivered,  Russia  has  now 
ordered  another  hundred  of  the  Uttest  model  for  delivery  as 
soon  as  possible  for  the  Black  Sea  Fleet. 
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Barrow-in-Furnees. — There  is  an  exceptionally  limited 
demand  for  hematite  pig  iron.  Prices  are  at  53s.  per  ton  f.o.b. 
Twenty-three  furnaces  only  are  in  blast  in  the  Furness  district 
producing-  hematite  pig  iron.  The  Barrow  Steel  Company's 
plant  itself  contains  more  furnaces  than  this,_  so  it  will  be 
readily  seen  what  a  depression  this  trad©  is  suffering  from. 
Large  orders  for  steel  rails  have  just  been  obtained  which  will 
keep  the  hands — emjjloyed  at  the  present  time  im  short  time — 
going  until  Christmas  is  over  at  all  events.  The  War  Office 
are  about  to  erect  a  fort  on  Walney  Island  to  protect  the  port 
of  Barrow,  but  primarily,  we  believe,  to  protect  the  naval 
construction  works  of  Messrs.  Vickers,  Sons,  and  Maxim 
Limited  against  hostile  fleets — or  perhaps,  we  almost  might 
state,  in  parenthesis,  against  the  Russian  fleet,  who  might,  in 
their  present  state  of  mind,  take  Barrow  for  a  .Japanese 
town  if  they  were  near  by.  Plans  have  been  drawn  out  and 
approved,  and  it  is  expected  that  actual  constructional  work  on 
the  new  fort  will  be  commenced  early  in  the  spring.  It  is 
really  a  matter  of  surprise  that  t1ie  authorities  have  not  before 
this  time  placed  a  fortification  defending  Vickers'  works.  In 
time  of  war  these  yards  would  ably  supplement  the  Government 
yards  for  repair  work  on  disabled  ships.  The  Dominion  has 
left  Barrow,  and  has  been  in  dry  dock  for  a  week  at  Glasgow. 
She  is  now  on  her  trials,  and  is  expected  to  return  to  Barrow 
for  completion  in  the  course  of  a  few  weeks.  The  Midland 
Railway  Company's  new  turbine  steamer  Man.xman  is  berthed 
at  Barrow  for  the  winter.  Our  readers  will  remember  tlie  very 
successful  trial  trips  which  this  vessel  went  tlirough,  thus 
lifting  the  stattxs  of  the  turbine-propelled  sea-going  ship  a 
little  higher  in  the  estimation  of  progressive  marine  engineers. 
A  new  type  of  submarine  boat  is  now  under  construction.  Slie 
will  be  known  as  Bl.  She  is  both  longer  and  bigger  in  girth 
than  the  "  A  "  class,  of  which  the  ill-fated  Al  was  the  first. 
The  length  of  the  new  type  is  roughly  about  150  ft.,  and  has 
a  girth  of  86  ft.  Internally  there  are  material  alterations  which 
will  make  this  boat  much  suiiorior  to  any  existing.  The 
strictest  secrecy  is  being  observed  with  regard  to  construction 
and  fitting  out  of  these  boats,  and  rightly  so,  as  the  Government 
has  been  conducting  exhaustive  and  costly  experiments,  and 
our  readers  may  rest  assured  tliat  we  do  not  mean  to  be  left 
bcliind  in  the  matter  of  sulnnarines.  Captain  Bacon  has  now 
been  relieved  of  his  command  of  Portsmouth  submariiie  flotilla 
in  order  that  he  might  still  further  prosecute  his  efforts  towards 
the  i^erfection  of  the  submarine  boat,  which  has  been  his 
especial  study  since  these  boats  were  adopted  by  our 
Government. 

Dundee. — The  hope  expressed  in  last  month's  report  that 
the  Den  Line  would  place  another  order  with  a  local  firm  has 
been  realised,  Messrs.  Gourlay  Brothers  and  Comjjany  having 
contracted  with  that  firm  to  build  for  them  a  large  cargo 
steamer  similar  to  the  one  in  course  of  ccjnstrviction  by  them 
for  the  Den  Line,  and  in  place  of  the  one  which  was  sold  on 
the  stocks  in  a  Clyde  yard.  Following  on  that  order  comes 
the  welcome  news  that  another  two  firms  have  secured  contracts 
for  new  tonnage.  The  first  contract  is  a  siibstantial  one,  and 
has  been  secured  by  the  Caledon  Shipbuilding  and  Engineering 
Company  Limited,  the  order  being  to  build  and  engine  a  large 
passenger  and  cargo  steamer  for  the  London  and  Edinburgh 
Steain  Shipping  Company  for  their  Leith  and  London  trade. 
The  vessel  will  be  a  duplicate-  of  the  firm's  Fingal,  built  by 
the  Caledon  Company  about  ten  years  ago,  being  about  1,600 
tons  gross.  She  will  be  fitted  with  powerful  engines  of  the 
newest  type  to  ensure  a  high  rate  of  speed.  The  other 
contract — or,  rather,  contracts,  have  been  secured  by  the  Dundee 
Shij)builders'  Company,  one  being  for  a  tug  for  South  American 
owners,  the  other  being  for  three  lighter  vessels  of  85  ft.  length. 
Rumour  has  it  that  the  latter  order  is  an  Admiralty  one. 
These  contracts,  along  with  some  prospective  ones,  assure  full 
employment  in  the  various  yards  for  some  months  to  come. 
During  the  month  the  tonnage  of  the  port  received  a  sub- 
stantial addition  by  the  launch  from  the  Caledon  yard  of  the 
large  cargo  steamer  Dundonian,  which  has  been  built  to  the 
order  of  A.  Y.  Laing  and  Company.  The  Dundonian  is  the 
largest  cargo  steamer  built  on  the  Tay  for  local  owners,  and  is 
of  the  following  dimensions :  Length,  341ft.;  breadth.  48  ft.; 
depth,  26  ft. ;  with  poop,  bridge,  and  top-gallant  forecastle,  and 
a  gross  tonnage  of  3,200  tons,  specially  built  for  carrying  large 
bulk  cargo,  hold  pillars  being  superseded  by  a  longitudinal 
bulkhead  of  steel.  There  are  six  large  hatchways,  with  a  large 
winch  and  derrick  at  each;  steam  steering  gear  and  windlass; 
also  a  large  multitubular  donkey  boiler;  the  main  engines, 
supplied  by  the  builders  from  their  Lilybank  Engine  Works,  are 
of  the  triple-expansion  type,  with  cylinders  of  24  in.,  40  in., 
and  64  in.,  with  a  stroke  of  42  in.,  steam  being  supplied  by 


two  large  boilers  with  a  working  pressure  of  1801b.  per  square 
inch.  The  whaling  fleet  have  all  returned  home,  the  catch  being 
an  average  one.  The  jute  fleet  are  beginning  to  arrive  with 
tlie  season's  crop,  so  that  the  docks,  quays,  and  yards  present 
a  more  animated  appearance  now  than  they  did  during  the 
summer  months. 

Belfast. — The  most  important  order  announced  last  month 
is  the  contract  for  the  construction  of  the  machinery  and 
boilers  for  one  of  the  first-class  cruisers  which  are  to  be  built 
in  the  Royal  dockyards,  and  which  has  been  secured  by  Messrs. 
Harland  and  Woltt'.  These  engines  will  be  designed  to  develop 
nearly  30,000  horse  power,  and  will  be  the  most  powerful  yet 
constructed  by  this  firm.  At  present  Harland  and  Wolff  have 
in  hand  tlfe  engines  and  boilers  for  H.M.S.  Hibernia.  These 
are  of  18,000  indicated  horse  power.  The  water-tube  boilers 
are  also  being  manufactured  in  Belfast  under  license  from  the 
Babcock  and  Wilcox  Company.  The  steamship  Montana  and 
steamship  Maryland,  of  the  Atlantic  Transport  Company,  are 
both  receiving  a  complete  overhaul  at  the  hands  of  Harland 
and  Wolff,  and  the  White.  Star  liner  Germanic,  which  has 
been  lately  engaged  by  the  American  Line,  has  also  arrived  in 
Belfast  for  repairs.  The  steamship  Esparta,  the  last  of  the 
three  steamers  built  by  Messrs.  Workman,  Clark,  and  Company 
Limited  for  the  Tropical  Steamship  Company  Limited,  after  a 
successful  trial  trip  left  for  Jamaica,  and  will  be  engaged  in 
tlie  fruit  trade  between  the  West  Indies  and  tlie  United  States. 
There  have  been  no  launches  during  the  mouth.  Messrs. 
Davidson  and  Company  Limited,  of  the  Sirocco  Engineering 
Works,  have  been  awarded  the  grand  prix  and  gold  medal  by 
the  judges  at  the  St.  Louis  Exhibition  for  their  exhibit  of 
Sirocco  fans,  etc.  The  exhibit  has  also,  on  account  of  its 
exceptional  merit  and  novelty,  been  classified  under  the  head 
of  "Educational  Exhibits,"  whicli  distinction  carries  with  it 
the  remission  of  half  the  ordinary  exhibition  charges  payable 
by  other  than  American  manufacturers. 

Mid-Tyne. — The  new  graving  dock  of  Messrs.  Robert 
Stephenson  and  ComiJany  was  formally  opened  on  the  18th 
October.  Lady  Constance  Emmott  set  the  machinery  in  motion 
wliicli  withdrew  the  caisson,  and  in  a  few  minutes  H.M.  cruiser 
Amethyst,  which  had  been  in  for  repairs,  was  towed  out.  There 
was  a  large  and  distinguished  company  present.  The  visitors 
afterwards  adjourned  to  the  offices  of  the  company,  where,  after 
the  loyal  toasts  had  been  honoured,  Mr.  A.  H.  .1.  Cochrane 
presented  a  memento  of  the  occasion  to  her  ladyship.  It  is 
expected  that  the  dock  will  be  the  means  of  bringing  more  ship 
repair  work  to  the  Tyne.  As  previously  stated,  the  dock  is 
700  ft.  long,  90  ft.  broad,  and  111ft.  wide  at  the  coping,  and 
is  so  arranged  that  two  ordinary  ships  can  be  accommodated 
at  the  same  time.  A  new  smelting  furnace  was  "  tilted "  at 
Messrs.  Palmer's  steel  works  on  tiie  15th  October,  the  cere- 
mony being  performed  by  Miss  Dillon,  daughter  of  the  general 
manager  of  the  works.  It  is  estimated  that  between  400  and 
500  tons  of  steel  per  week  will  be  turned  out  of  this  furnace. 
The  special  features  of  the  new  furnace  are  its  chambers,  which 
are  built  away  from  the  body  of  the  furnace,  and  are,  in 
consequence,  open  to  ready  inspection.  Though  the  above 
furnace  is  comparatively  rare  in  this  country,  it  is  quite  common 
in  America.  The  engineers'  wages  question,  which  has  been  to 
the  front  again,  has  been  adjourned  for  three  months.  Order 
booking  has  not  been  very  brisk  this  month,  though  it  is 
understood  that  most  of  the  firms  in  the  Mid-Tyne  district  have 
booked  an  order  or  two.  The  following  launches  have  taken 
pl^ce  during  the  past  month  :  There  was  launched  from  Messrs. 
Swan,  Hunter,  and  Wigham  Richardson's  yard  a  steel  screw 
steamer  for  the  Hall  Line  service  of  the  Ellcrman  Lines  Limited, 
and  designed  to  carry  a  cargo  of  about  6,900  tons.  The 
machinery  was  supplied  by  the  Wallsend  Slipway  and  Engineer- 
ing- Company.  The  Filippo  Artelli,  a  fine  steamer  of  430  ft. 
in  length  by  50  ft.  beain,  slid  from  the  ways  of  the  Northumber- 
land Shipbuilding  Company,  Howdon-on-Tyne.  From  the 
yard  of  the  Tyne  Iron  Shipbuilding  Company  was  launched  the 
steamer  Elsa  for  Norwegian  owners.  Her  length  between 
perpendiculars  is  335  ft.;  breadth,  48  ft.;  depth  moulded,  28  ft. 
The  propelling  power  was  supplied  by  the  Nortli-Eastern  Marine 
Engineering  Company,  Wallsend.  Messrs.  Sir  W.  G. 
Armstrong,  Wliitworth,  and  Company  Limited  launched  from 
their  Walker  Yard  the  steamer  Fraser.  This  vessel  is  of  an 
unusual  type.  She  has  three  pole  masts  fore  and  aft  rigged, 
and  presents  an  appearance  which  is  smart  and  yachtlike.  Her 
dimensions  are  281  ft.  by  35  ft.  3  in.,  and  she  has  been  designed 
to  keep  the  sea  in  all  weathers.  This  is  intended  to  replace 
the  existing  pilot  brigs  which  ply  outside  the  mouth  of  the 
River  Hugli.  Messrs.  Palmer's  twenty-second  torpedo-boat 
destroyer  for  the  British  Admiralty  was  launched  from  their 
yard,  Lady  Furness  christening  the  vessel  Ure.  Tliis  vessel  is 
one  of  the  four  destroyers  being  constructed  at  .Tarrow.  She 
is  225  ft.  long,  23  ft.  6  in.  beam,  with  a  displacement  of  570 
tons;  indicated  horse  power,  7,000,  at  a  contract  speed  of  25\ 
knots. 

The  Hartlepools- — Work  has  continued  to  progress  at  a 
rapid  rate  during  October,  and  it  will  be  necessary  to  book  .t 
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cousiderabJe  number  of  orders  to  enable  the  looal  firms  to  keep 
all  their  hands  ou  during  the  coming-  winter.  Messrs.  Win. 
Gray  and  Company  are  not  at  all  busy  now,  although  they  have 
several  hulls  m  course  oi  construction.  They  launched  tiio 
sleauiship  Delta  ou  the  14th  inst.  She  has  been  built  to  the 
Older  of  Mr.  J.  B.  Van  Ilengel,  Amsterdam,  and  is  a  hue  type 
of  steamer  292  ft.  by  42  ft.  6  in.  by  ID  ft.  Early  iu  the  month 
tlie  steamship  Eastwood  was  taicen  on  trial  and  everything 
passed  oS  satisfactorily,  a  speed  of  12  kuots  being  registered, 
i'his  steamer  is  owned  by  Messrs.  tbe  Horsley  Line  Eimited. 
Messrs.  Furness,  Withy,  and  Company  Limited,  are  reported 
to  have  booked  two,  ii  not  three,  new  steamers  for  Messrs. 
Jienuett  and  Company  for  delivery  early  next  year,  'ihis  new 
order,  together  with  tbose  already  in  nand,  will  keep  Messrs. 
Withy's  yard  fairly  busy  during  the  next  few  mouths.  Early 
in  the  month  the  steamship  HarcoUx,  built  to  the  order  of 
Messrs.  J.  and  C.  Harrison,  was  sent  to  sea  for  trial,  when  a 
speed  of  12  knots  was  maintained.  They  have  also  launched 
tne  steam.ship  Dagmar  for  Messrs.  A.  Leliler  and  Son, 
Gothenburg.  She  has  been  constructed  under  special  survey, 
and  is  about  335  ft.  long.  Messrs.  Furness,  Withy,  and  Com- 
pany keep  fairly  busy  with  repairs,  overhauling,  etc.,  and 
the  steamship  Rapallo  and  steamsliijj  Vegga  have  lately  been 
in  their  dry  dock.  Messrs.  Irvines  Shipbuilding  and  Dry  Docks 
Company  Limited  are  not  at  all  busy,  having  two  berths  vacant. 
They  are  now  plating  a  new  steamer  for  Messrs.  Cockerlino  and 
Company,  and  she  will  be  in  the  water  at  no  distant  date. 
Messrs.  Richardson,  Westgarth,  and  Company  Limited  are 
making  great  extensions  and  improvements,  and  have  just 
commenced  the  erection  of  a  new  brass  foundry.  These  works 
have  a  fair  number  of  orders  in  hand,  and  are  making  great 
progress  with  steam  turbines.  They  have  completed  four 
small  ones  for  Australia,  and  are  now  making  exhaustive  tests 
on  a  large  plant  for  the  Cargo  Fleet  Iron  Company.  In 
addition  they  have  orders  for  several  smaller  plants,  and  one 
of  about  3,000  H.P.  for  Hammersmith.  They  have  booked 
orders  for  the  engines  to  be  fitted  into  the  new  ships  to  be 
built  by  Messrs.  Furness,  Withy,  and  Company,  and  during 
the  month  have  installed  machinery  and  boilers  ou  board  the 
steamship  Dagmar.  Messrs.  the  Central  Marine  Engine  Works 
continue  to  hud  employment  for  a  large  number  ol  men,  and 
are  making  good  progress  with  the  engines  and  boilers  they 
have  on  order.  They  are  now  busy  at  the  sheer  legs  with  the 
steamship  Delta,  and  in  a  few  days  she  will  be  returned  to  the 
shipyard  to  be  completed  for  sea. 

Clyde- — Matters  are  considerably  better  for  the  Clyde 
shipbuilding  trades  in  the  weight  of  new  tonnage  booked, 
though  the  immediate  effect  will  not  be  felt  for  a  month  or 
two.  It  has  fallen  out,  in  accordance  with  the  strongly 
expressed  hope  last  mouth,  that  Messrs.  Wm.  Beardmore  and 
Company  Limited,  Dalmuir,  have  been  successful  in  their 
tender  ior  one  of  the  "Lord  Nelson"  type  of  battleships  tJie 
Admiralty  have  decided  to  build.  This  one  bottom  gives  a 
decided  lift  to  a  month's  orders,  but  Government  orders,  as  is 
well  known,  do  not  reach  tlie  artisan  quite  so  rapidly  as 
mercantile  marine  work,  so  that  the  beneficial  efl'ect  of  such 
orders  is  more  an  assurance  of  future  wealth,  than  immediate 
welfare.  Otherwise  trade  cannot  by  any  means  be  considered 
good,  it  is  not  even  fair,  and  has  every  appearance  of  being- 
slow  till  the  turn  of  the  year.  Everything  considered,  however, 
the  Clyde,  with  42,000  tons  of  new  shipbuilding  orders  added 
to  the  books  in  October,  including  ten  of  the  London  County 
Council  penny  passenger  steamers,  has  little  to  complain  of  com- 
pared with  opposition  building  centres.  Some  twenty-one  vessels 
were  launched  during  October,  aggregating  over  40,000  tons, 
the  smallest  October  total  since  1900.  Yet  the  highest  of 
the  three  preceding  years  to  t!ic  present  was  only  a  little  ever 
5,000  tons  more,  so  that  the  output  on  the  whole  compares  pretty 
favourably.  The  first  vessel  launched,  the  Caledonia,  a  first- 
class  cargo  and  passenger  twin-screw  steamer,  built  by  Messrs. 
D.  and  W.  Henderson  Limited  for  the  Glasgow  and  New  York 
trade  of  the  Anclior  Line  Company.  Her  length  is  515  ft.  by 
.58  ft.  by  36i  ft.,  with  a  gross  tonnage  of  9,400,  displacement 
16,000  tons.  This  is  the  largest  vessel  yet  built  for  the  Glasgow 
and  New  York  trade.  She  has  accommodation  for  300  cabin 
passengers,  400  .second  class,  and  800  third  class.  She  has 
every  provision  for  the  safe  and  speedy  handling  of  large 
car.goes.  The  Fairfield  Shipbuilding  and  Engineering  Com- 
pany Limited,  Govau,  launched  to  the  order  of  the  British 
Admiralty  the  second  of  the  Navy  "  scouts,"  named  the 
Foresight.  She  will  have  a  speed  of  25  knots,  on  an  I. H.P. 
of  16,500,  with  two  sets  of  triple-expansion  engines  in  water-tight 
compartments,  and  twelve  water-tube  boilers  with  a  working- 
pressure  of  260  lb.  Messrs.  Chas.  Council  and  Company  Limited, 
Whiteinch,  launched  the  steel  screw  steamer  Franklyn,  to  the 
order  of  the  Palace  Shipping  Company  (Me-ssrs.  McVicar, 
Marsliall,  and  Company,  Liverpool,  managers  for  general  cargo 
traffic.  Length,  400  ft.  by  52" ft.  by  31ft.  3  in.,  with  a  gross 
t(jnuage  of  about  5,000  tons,  carrying  about  8,0000  tons  dead 
weight.  Messrs.  Russell  and  Company,  Port  Glasgow,  launched 
to  the  order  of  the  Border  Union  Steamship  Company  Limited 
(Messrs.  Jas.  Little  and  Company,   Glasgow,   managers)  the 


steamship  Borderer,  length,  375  ft.  by  49  ft.  by  30  ft.  3  in. 
Engines  supplied  by  the  Clyde  Shipbuilding  and  Engineering 
Company,  Port  Gla.sgow;  tonnage,  4,0000,  with  a  dead-weight 
capacity  of  over  7,000  tons.  Messrs.  Russell  also  launched  the 
Dora,  to  the  order  of  Messrs.  Fratelli  Cosulick,  Trieste,  for  the 
emigrant  carrying  trade.  She  has  a  dead-weight  capacity  of 
about  4,000  tons,  on  22ft.  Sin.  draught.  Length,  295ft.  by 
40  ft.  4  in.  by  20  ft.  Her  engines  were  supplied  by  Messrs. 
J.  and  G.  Kincaid  and  Company,  Greenock,  with  cylinders 
24  in.,  40  in.,  65  in.,  by  42  in.  stroke.  The  Grangemouth  and 
Greenock  Dockyard  Company  launched  from  their  Greenock 
yard  a  magnificent  three-masted  training  ship,  built  to  the 
order  of  the  Association  Maritime  Beige  (or  Belgian  Govern- 
ment). Her  length  is  265  ft.  by  41ft.  by  23^- ft.  dead-weight 
carrying  capacity  3,000  tons.  She  has  accommodation  aft 
for  80  cadets,  and  is  classed  100  Al  at  Lloyd's.  Her  keel  was 
only  laid  in  June  last,  good  evidence  of  smart  work.  Miss  Dc 
Browne,  daughter  of  Baron  De  Browne,  of  Antwerp,  named 
the  ship,  as  she  left  the  ways,  Le  Comte  de  Smet  de  Naeyer. 
Messrs.  Napier  and  Miller  Limited,  Yoker,  launched  a  twin- 
screw  ice  breaker,  named  the  Montcalm,  for  use  in  the  St. 
Lawrence,  to  the  order  of  the  Canadian  Government.  This  is  a 
sub-contract  from  Messrs.  Fleming  and  Ferguson,  Paisley,  who 
supply  the  machinery.  Her  length  is  245  ft.  by  40  ft.  6  in.  by 
18  ft.,  with  a  gross  tonnage  of  1,350  tons.  She  was  built  under 
Lloyd's  special  survey,  and  specially  designed  for  the  severe 
work  she  has  to  undertake.  Messrs.  McMillan  and  Son, 
Dumbarton,  launched  the  Kliorazan  screw  steamer,  of  4,000 
tons,  for  Messrs.  Henry  Feruie  and  Sons,  Liverpool.  Messrs. 
Scott  and  Company,  Greenock,  launched  the  screw  steamer 
Glenlee,  over  4,000  tons,  fo  rMessrs.  Jas.  Gardiner  and  Com- 
pany, Glasgow.  The  St.  Giles,  a  twin  steam  dredger,  was 
launched  to  the  order  of  the  British  Admiralty  by  Messrs.  Wm. 
Simons  and  Company  Limited,  Renfrew.  Tonnage  1,000  tons. 
She  was  launched  ready  for  work,  and  steam  up,  and  is 
of  an  entirely  new  type,  called  the  "stern  well,"  an  invention 
of  the  builders.  Messrs.  Mackie  and  Thomson  launched  on  the 
same  lafternoon  three  steam  trawlers,  triplicate  design,  of 
185  tons  each,  fitted  and  furnished  in  the  very  latest  and  most 
approved  up-to-date  manner  ,as  regards  power,  speed,  and 
accommodation  for  the  crews  and  officers.  Messrs.  Ferguson 
Brothers,  Port  Glasgow,  launched  a  twin-screw  barge-loading 
dredger,  of  700  tons,  named  the  Vulcan,  for  the  Mersey  Dock 
and  Harbour  Board,  Liverpool.  Length,  207  ft.  by  41  ft.  by 
14  ft.,  capable  of  lifting  1,000  tons  per  hour  from  a  depth  of 
58  ft.  below  water  level.  Messrs.  Murdoch  and  Murray,  Port 
Glasgow,  launched  two  screw  steamships,  the  Rio  Kapung, 
360  tons,  for  the  Amazon  River  service,  and  the  Llandaff  for 
the  coasting  trade,  about  500  tons.  The  Ailsa  Company,  Ayr, 
launched  a  screw  steanier  named  the  Sultan,  for  Messrs.  J. 
Hay  and  Sons,  Glasgow,  tonnage  600  tons.  The  foregoing  details 
almost  everything  of  importance,  though  a  few  smaller  craft 
are  left  unnoted.  The  orders  booked  may  be  summed  up  as 
follow  :  Messrs.  W.  Beardmore  and  Company  Limited,  Dalmuir, 
battleship  for  British  Government,  16,500  tons.  The  Clpde 
Shipbuilding  and  Engineering  Company,  Port  Glasgow,  have 
booked  for  Danish  owners  four  steamers  of  3,700  tons  dead- 
weight capacity.  Messrs.  D.  J.  Dunlop  and  Company,  Port 
Glasgow'-,  have  booked  Messrs.  Elder,  Dempster,  and  Company's 
order  for  a  twin-screw  steamer  of  1,000  tons  gross.  Messrs. 
Russell  and  Comjiany,  Port  Glasgow,  a  steamer  180  ft.  long 
for  the  International  Navigation  Company,  Canada,  and  a 
steamer  of  about  4,000  tons,  for  the  Lyle  Shipping  Company, 
Greenock.  Mes.srs.  Wm.  Hamilton  and  Company,  Port  Glas- 
gow, have  a  steamer  of  4,500  tons  for  Continental  owners.  The 
balance  is  made  up  of  smaller  craft,  which  will  be  reviewed 
in  time  as  they  are  launched.  Messrs.  Scott's  Shipbuilding 
and  Engineering  Com23any,  Greenock,  have  also  contracted 
with  the  Admiralty  to  build  triijle-expansion  engines  of  27,000 
I.H.P.,  for  a  first-class  cruiser  about  to  be  built  in  the 
Government  Pembroke  dockyard. 

The  Wear,  Sunderland. — TTie  orders  which  were  booked 
in  the  early  part  of  the  year  are  now  filling  the  yards,  and 
employment  is  fairly  good.  This  mouth  there  have  been  seven 
launches  aggregating  26,250  tons.  This  is  an  increase  on  the 
corresponding  period  of  last  year,  and  the  output  for  the 
ten  months  of  the  year  has  been  greater  than  for  the  same 
period  of  the  last  two  years.  The  shipyard  employers  have 
given  notice  of  reduction  of  wages  in  all  branches — -of  five  per 
cent  on  piece  work  and  ranging  from  6d.  to  Is.  6d.  per  week  on 
time  work.  The  men  are  to  hold  meetings  on  this  matter. 
Messrs.  William  Doxford  and  Sons  are  esjiecially  busy,  having 
launched  the  turret  steamer  Claremont  for  the  Horsley  Line,  of 
West  Hartlexjool,  a  vessel  of  6,300  tons  dead  weight,  and  the 
Clan  McDougall  of  7,000  tons  dead  weight,  for  the  Clan  Line; 
this  latter  ves.sel  being  the  first  to  be  launched  from  tlieir  new 
yard.  They  have  six  vessels  under  construction  in  addition  to 
the  two  afloat.  Messrs.  William  Pickersgill  and  Sons  are  busy, 
having  work  for  many  months  on  hand.  They  have  completed 
the  steamship  Jura  for  Messrs.  Japp  and  Kirby,  of  Liverpool. 
Messrs.  J.  L.  Thompson  and  Sons  have  launched  the  steamship 
Ilariba  for  the  Unison  Steam  Shipping  Company,  of  London. 
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Messrs.  Skort  Brother's  have  laimched  the  liandsomely-modelled 
stcamsLip  Wallace,  to  be  engined  by  Messrs.  George  Clark 
Limited,  for  the  Taylor  and  Sanderson  Steam  Shipping  Com- 
pany, of  this  town;  and  ha\e  completed  the  steamship 
Fjordheim,  of  Christiania.  Messrs.  Bartram  and  Sons  have 
launched  the  steamship  Ben  Ledi,  to  be  eugined  by  Messrs. 
John  Dickenson  and  Sous,  and  fitted  with  the  latest  improve- 
ments for  the  Ben  Line  of  Messrs.  William  Thompson  and 
Company,  of  Leith.  The  Sunderland  Shipbuilding  Company 
have  delivered  the  steamship  Nord  for  the  Corapagnie  des 
Bateaux  a  Vapeur  du  Nord.  Messrs.  Osbourne,  Graham,  and 
Company,  of  Hylton,  have  launched  a  self -trimming  cargo 
boat,  the  Needwood,  for  Messrs.  William  France  Fenwick  and 
Company,  to  be  engined  at  the  North-Eastern  Marine  Engineer- 
ing Works.  Messrs.  J.  Priestmau  aud  Company  have  launched 
the  steamship  Thode  Fageland  of  4,300  gross  tonnage.  The 
young  firm  of  J.  S.  Vaux  and  Company  is  doing  well.  They 
are  refitting  a  ivessel  which  they  engined  two-and-a-half  years 
ago,  and  which  is  now  being  adapted  for  the  seal  fishing  trade, 
with  engines  of  1,100  I.H.P.  The  steamship  Arranmoor,  biiilt 
for  Messrs.  Runciman,  has  proceeded  on  her  trial.  The  erection 
of  the  large  oil  tanks  for  the  General  Petroleum  Company's 
depot  is  being  held  over  until  certain  agreements  are  made. 
The  contract  for  the  long  looked  for  bridge  over  the  Wear  has 
now  been  given  by  the  North-Eastern  Railway  Company,  to 
Sir  William  Arrol  and  Company,  of  Glasgow;  and  in  this 
district  there  is  some  talk  of  a  new  .-shipyard  to  be  laid  down 
at  Pallion. 


The  Petrel,  destroyer,  has  arrived  at  Portsmouth  to  make 
good  some  defects  before  commencing  her  comparative  trials 
with  the  Spiteful,  whose  furnaces  have  been  fitted  for  the 
consumption  of  oil  fuel. 

It  is  rumoured  at  Devouport  that  it  is  the  intention  of  the 
Admiralty  to  establish  a  depot  for  submarine  boats  at  Ply- 
mouth, and  that  the  cruiser  Forth  and  several  of  these  sub- 
marine wssels  will  shortly  make  their  appearance  in  the 
Cattewater.  It  is  said  that  the  property  which  the  Admiralty 
have  acquired  for  the  purjjoses  of  a  coaling  station,  on  the 
eastern  side  of  the  Cattewater,  is  to  be  utilised  for  the  storage 
of  petrol. 

The  four  after  boilers  of  the  Prince  George,  battleship,  now 
iiudcrgoiug  repairs  at  Portsmouth,  arc  being  fitted  to  burn 
either  oil  or  coal,  there  being  two  sprays  to  each  furnace  for 
the  distribution  of  the  oil.  Tanks  will  be  constructed  in  the 
double  bottom  to  take  400  tons  of  oil  similar  to  those  at  present 
htted  to  the  battlcsliips  Mars  and  Hannibal.  The  oil  will,  it  is 
understood,  be  auxiliary  fuel,  to  be  used  in  case  of  emergency, 
such  as  the  coal  having  run  short  or  steam  being  quickly 
required.  Similar  fittings  will,  it  is  believed,  be  supplied  to 
other  battlcsliip.s  as  in  due  course-  they  come  to  hand  for 
repairs  as  opjjortunity  offers.  It  is  also  understood  that  the 
tanks  of  the  Mars  and  Hannibal  will  be  enlarged  in  order 
that  400  tons  of  oil  may  be  carried  in  place  of  the  present 
amount  of  200. 

Comparative  trials  between  destroyers  are  taking  place  daily 
in  the  Channel.  As  far  as  can  be  ascertained  the  experiments 
up  to  the  jH'esent  time  have  been  in  favour  of  oil  fuel,  its 
general  handiness  aud  utility  having  proved  superior  to  coal. 
A  full  pressure  of  steam  can  be  raised  with  oil  in  less  than  half 
the  time  required  with  coal.  Other  advantages  are  its  greater 
cleanliness,  the  furnaces  not  becoming  choked  as  they  do  v^ith 
coal,  and  the  smaller  number  of  men  required  in  the  stokehold. 
The  relative  cost  of  the  two  fuels  appears  about  equal.  The 
only  possible  danger  likely  to  occur  would  be  the  igniting 
of  the  oil,  as  happened  lately  on  board  the  Spiteful;  but  this 
would  not  take  place  in  a  vessel  specially  built  for  oil  fuel, 
the  Spiteful  having  been  merely  adapted  for  the  purpose. 


BOILER  EXPLOSIONS. 

Abstracts  of  Recent  Board  of  Trade  Reports. 


The  two  new  14,500  ton  cruisers  North  Carolina  and  Montana, 
for  the  United  States  navy,  for  which  tenders  are  about  to  be 
invited,  will  have  to  be  completed  in  forty-two  months,  with  the 
usual  penalties  for  delay.  On  the  speed  trials  the  vessels  must 
make  an  average  of  22  knots,  with  a  deduction  in  price  for  less 
speed.  The  general  dimensions  of  the  vessels  are  as  follows: 
Length  on  load  water  line,  502  ft. ;  breadth  extreme  at  load 
watv.'r  line,  72  ft.  10^  in.;  displacement  on  trial,  not  more  than 
14,500  tons;  mean  draught  to  bottom  of  keel  at  trial  displace- 
ment not  to  exceed  25  ft. 


Ejxplosion  from  the  Boiler  of  a  Steamship  due  to 
Corrosion  of  one  of  the  Rivet  Heads. 

No.  15U7.  The  boiler  which  failed  was  oi'  the  ordinary 
cyliudrioal  single-ended  marine  type,  made  of  steel,  with 
two  plain  furnaces  leading  to  a  single  combustion  chandjer 
common  to  both  furnaces.  The  boiler  was  12  ft.  diameter 
by  10  ft.  long.  The  shell  was  in.  thick,  and  made  up 
of  two  courses  of  plates,  with  two  plates  in  each  course. 
The  longitudinal  seams  were  butt  jointed,  with  double 
straps,  and  the  circumferential  seams  were  kipped  aud 
double  riveted,  the  rivets  being  1  in.  diameter,  and  the 
pitch  3  in.  A  vertical  steam  dome  with  hemispherical 
ends  was  connected  to  the  top  of  the  boiler  shell  by  a 
flanged  neck  plate.  This  dome  was  2  ft.  6  in.  diameter  and 
i  ft.  6  in.  in  height  over  all.  The  usual  boiler  mountings 
were  fitted,  including  two  direct-spring  safety  valves,  loaded 
to  951b.  per  square  inch.  The  boiler  wa.s  about  17  years 
old,  and  was  insured  with  the  United  Kingdom  Lisuraiice 
Company,  of  South  Shields.    Early  in  this  year,  after  an 


Report  No.  1507. 

inspection  by  Lloyd's  sm-veyor,  new  crowns  were  fitted  to 
both  furnaces',  and  a  small  patch  fitted  at  the  back  of  the 
combustion  chamber,  taking  two  screwed  stays.  Twenty- 
four  screwed  stays  were  renewed  in  the  combustion 
chanrber,  and  the  crown  of  the  combustion  chamber  was 
partly  faired  in  place.  The  explosion  occurred  while  the 
vessel  was  on  a  voyage  from  Milford  to  Dunmore  East,  Co. 
Waterford.  A  rivet  was  blown  out  of  the  middle  circum- 
ferential seam  at  the  bottom  of  the  boiler  shell,  leaving  a 
liole  fully  one  inch  in  diameter,  through  which  the  contents 
of  the  boiler  were  blown  into  the  stokehold.  The  jjressure, 
as  shown  by  the  steam  gauge  in  the  engine  room,  was  at 
the  time  of  the  explosion  92  lb.  per  square  inch. 

The  Board  of  Trade's  inspector  found  that  the  explosion 
was  due  to  the  head  of  the  rivet  which  was  blown  out  of 
the  seam,  and  which  was  inside  tlie  boiler,  being  reduced 
by  corrosion  until  it  had  no  hold  on  the  plate,  and  the 
rivet  was  forced  out  of  its  place  by  the  ordinary  working 
pressure  of  the  boiler.  As  the  A'essel  had  only  one  boiler, 
it  was  rendered  lielpless  when  the  ex})losion  occurred,  but 
fortunately  another  vessel  came  to  her  assistance,  and  she 
was  towed  back  into  port. 


Failure  of  a  Marine  Boiler  due  to  Corrosion. 

No.  1508.  The  boiler,  which  was  used  to  provide  steam 
for  a  fishing  vessel,  was  made  of  steel  of  the  ordinary 
cylindrical  single-ended  marine  type,  fitted  with  two 
Holmes'  corrugated'  furnaces  and  separate  combustion 
chambers.  It  was  10ft.  Gin.  in  diameter  and  9ft.  Gin. 
long.  The  usual  mountings  were  provided,  including  two 
spring-loaded  safety  valves  adjusted  for  a  working  pressure 
of  1701b.  per  square  inch.  The  boiler  was  about  six  years 
old.  The  furnaces  having  become  slightly  deformed,  they 
were  restored  to  the  original  shape  in  June,  1903.  No 
other  repairs  had  been  done,  with  the  exception  of  the 
renewal  of  a  few  stay  nuts  in  the  combustion  chamber. 
The  vessel  and  machinery  were  insured  with  the  Grimsby 
Steam  Fishing  Vessels'  Mutual  Insurance  and  Protecting 
Company,  and  had  been  examined  hi  1902  by  their  surveyor 
and  also  by  one  of  Lloyd's  surveyors.  It  was  also  examined 
I  by  the  supei'intendent  engineer  to  the  owners,  the  last 
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exaauiuation  being  iu  June,  1903,  The  explosion  occurred 
■while  the  vessel  was  91  miles  E.  by  N.  from  Spurn  Point. 
The  second  engine  man,  who  was  on  watch  in  the  engine 
room  at  the  time,  heard  a  noise  as  if  a,  steam-pipe  joint 
had  been  blown  out,  and  immediately  large  volumes  of 
vsteam  escaped  from  under  the  boiler,  compelling  him  to 
leave  the  engine  I'oom.  Aiter  the  engine  room  was  suffi- 
ciently clear  of  steam  to  allow  an  examination  of  the  boiler 
to  be  made,  it  was  found  that  there  was  a  hole  about  1  in. 
in  diameter  in  the  bottom  of  the  boiler  close  to  the  middle 
circumferential  seam.  The  inside  edge  of  the  hole  was  very 
ragged,  and  the  plate  between  it  and  the  rivet  heads 
ajipeared  to  be  soft.  The  boiler  was  examined  by  the 
owners'  superintendent  engineer  shortly  after  the  vessel 
arrived  back  at  Grimsby.  He  found  an  irregular  hole 
about  1  in.  across  in  the  bottom  of  the  boiler  close  to  the 
middle  seam,  and  around  the  hole  on  the  water  side  of  the 
plate,  extending  over  an  area  of  about  12  in.  by  about  5  in., 
there  appeared  to  be  a  hard  deposit,  the  smface  of  whicn 
was  flush  with  the  surface  of  the  plate.  The  same  moiniug 
the  boiler  was  examined  by  a  sui-v'eyor  employed  by  the 
company  with  wJaich  the  vessel  and  her  machinery  were 
insured,  and  he  removted  the  deposit  observed  by  the 
owners'  engineer,  when  it  was  found  that  the  plate  had 
wasted  through  below  the  deposit  for  a  length  of  about  6  in. 

The  Board  of  Trade  inspector  examined  the  boiler  later, 
and  found  that  excessive  local  wasting  of  the  shell  plate  had 
taken  place  iu  the  bottom  of  the  boiler  inside  close  to  the 
middle  circumferential  seam,  and  a  hole  had  been  formed 
in  the  plate  measuring  6  in.  in  length,  and  from  i"-  to 
1  in.  in  breadth  longitudinally.  The  local  wasting  was  con- 
fined to  an  area  of  about  12  in.  by  5  in.,  and  with  the 
exception  of  this  defect  the  boiler  appeared  to  be  in  good 
condition.  Having  regai'd  to  the  extent  of  the  local 
wasting,  though  it  may  have  escaped  observation,  it  was 
the  opinion  of  the  Board  of  Trade  inspector  that  it  had 
been  going  on  for  a  considerable  time,  n,nd  apparently 
continued  beneath  the  deposit  with  which  the  cavity  in  the 
plate  was  filled.  The  principal  constituent  of  the  deposit 
appeared  to  be  iron  oxide,  and  it  had  green  streaks  rimning 
through  it,  apparently  indicating  the  presence  of  copper 
salts.  As  the  insurance  company's  surveyor  neglected  to 
attend  when  summoned  to  give  evidence  in  this  case, 
])roceedings  were  taken  to  recover  the  penalty  he  thereljy 
incurred,  and  at  the  Borough  Police  Court  he  was  fined 
,£5,  including  costs.  As  the  vessel  was  fitted  with  only 
out-  main  boiler,  she  was  entirely  disabled  by  the  explosion, 
and  had  to  be  towed  into  port. 


Appointment. — Mr.  George  A.  Hake,  assLstaut  Lloyd's 
surveyor  for  the  l^ne  district,  lias  been  appointed  senior 
surveyor  for  Leitli.  Mr.  Hake  lias  boon  on  the  Tync  for  about 
si.xteen  years. 

Mb.  W.  J.  Tatkm,  of  Messrs.  W.  J.  Tateni  and  Company, 
shipowners,  Mount  .Stuart  .Square,  Cardiff,  has  joined  the 
Committee  of  Management  of  the  British  Corporation  for  the 
Survey  and  Eegistry  of  .Shipping. 

A  New  Coal  Tkansportee. — A  crane  transporter  for  lifting 
Loal  in  bulk  from  the  hold  of  a  collier  and  transferring  it  to  th'J 
stack  on  shore,  or  cice  versa,  has,  with  the  permission  of  the 
authorities,  been  erected  at  the  coaling  point  in  Portsmouth 
Dockyard.  The  machine  has  been  placed  in  position  by 
AVilliam  Cory  and  Son,  coal  merchants,  of  London,  for  experi- 
mental purposes,  and  at  their  expense.  Across  an  iron 
pyramidical  structure  on  wheels,  and  running  on  rails,  are  fixed 
the  two  arms  of  the  transporter  at  a  lieiglit  of  about  70  ft.,  the 
total  length  of  the  arms  being  171  ft.  A  trolley  runs  alono-  fho 
arms  from  end  to  end,  to  which  by  a  chain  is  suspended  an 
iron  claw,  or  grab,  similar  to  those  fitted  to  dredgers.  The 
arms  can  be  traced  up,  but  have  no  lateral  motion.  The  grab, 
which  is  worked  by  steam,  descends  into  the  collier's  hold  with 
its  claws  open ;  these  close  on  the  coal,  the  grab  is  then  hoisted 
and  run  along  the  transporter  until  over  the  coal  stack,  when  it 
is  lowered,  and  on  striking  the  ground  or  stack  the  claws  open, 
releasing  their  contents.  The  machine  is  quick  in  its  action, 
and  requires  few  men  to  work  it,  but  is  said  to  have  several 
drawbacks. 


By  Marks  and  Clerk,  Patent  Agents  and  Consulting  Engineers,  18, 
Southampton  Buildings,  Loudon,  W.C.  ;  30,  Cross  Street,  Man- 
chester ;  and  13,  Temple  Street,  Birmingham. 
Copies  of  published  patent  specifications  will  he  forwarded  post  free 

for  one  shilliwj  upon  application  being  sent  to  Messrs.  Marks  and 

Clerk  at  any  of  the  above  addresses. 

Operating  Water-tight  Bulkhead  Doors.  T.  A.  Heath- 
cote,  J.  Black,  and  J.  ULADsroNE.  No.  22177  of  1903.— In  the  present 
airfaiip-ement  of  door,  the  lifting  mechanism  consists  of  a 
vertical  screwed  spindle  of  suitable  length  which  works  in  and 
through  a  nut  held  in  a  bracket  fixed  to  the  top  or  upper  part 
of  the  door  which  slides  in  gnides.  The  top  of  the  spindle  is 
held  in  a  bracket  fixed  to  an  upper  deck,  and  the  spindle  is 
turned  by  a  handle  or  wheel  on  the  npper  end  thereof,  or  by  a 
bev©l  wheel  on  a  spindle  gearing  with  a  bevel  wheel  on  a  shaft 
supported  by  a  bearing  and  provided  with  a  sprocket  or  chain 
wheel  for  a  hand  chain.  It  is  evident  that  it  will  take  the 
sLimc  number  of  revolutions  of  the  spindlo  to  lower  or  close  thi> 
door  as  it  takes  to  open  or  lift  it.  The  improvements  consist  in 
making  the  nut  iu  halves.  The  back  half  or  the  i)art  next  tlie 
door  is  fixed  to  a  bi-acket  and  is  not  screwed,  therefore  it  acts 


Specification  No.  22177,  of  1903. 

only  as  a  guide  to  the  spindle.  The  front  half  of  the  nut  is  pro- 
vided witli  a  slot  into  which  eugiiges  one  end  of  a  horizontal 
lever  of  the  hrst  order,  and  the  nut  part  slides  at  right  angles 
to  the  spindle  in  guides  of  suitable  shape  on  the  bracket  so  that 
it  can  be  easily  disengaged  from  the  spindle.  A  lever  fulcrum 
is  carried  on  a  liracket  fixed  to  the  door  and  provision  is  made 
on  the  bracket  for  a  jiin,  or  the  like,  to  lock  the  lever  when  the 
half  nut  is  engaged  with  the  spindle.  A  suitable  spring  disengages 
the  nut  from  the  spindle  when  the  locking  pin  is  withdrawn.  As 
long  as  the  nut  is  in  its  normal  position,  that  is,  engaged  with 
the  sjjindle,  the  door  can  be  lifted  and  lowered  as  at  present, 
but  if  the  door  is  lifted  and  open,  and  the  necessity  arises  for 
closing  the  door  quickly,  it  can  be  done  by  withdrawing  the 
locking  pin,  when  tlie  action  of  the  spring  disengages  the  half 
nut  from  the  spindle,  and  the  door  will  at  once  fall. 

Rowlocks.  G.  C.  Marks.  No.  23728  of  1903.— The  stem  of 
the  lock,  is  tapered  towards  its  lower  extremity,  where  it  is 
formed  with  a  perforation,  the  latter  being  adapted  to  hold  a 
cord  for  the  purpose  of  retaining  the  stem  within  the  usually- 
constructed  socket.  The  upper  end  or  head  of  the  stem  is  cut 
out  to  receive  the  cross  arm,  the  latter  being  retained  in  position 
in  the  head  B  by  means  of  the  cross  pin  D.  At  both  extremities 
of  the  cross  arm  is  integrally  formed  a  yoke,  which  is  cuiwed  to 
snugly  hug  the  periphery  of  the  oar.  Now  it  is  manifest  that  as 
the  smallest  portion  of  the  oar  is  inserted  between  the  open 
fingers  of  the  yoke  and  slipped  down  until  the  usual  leather 
button  is  reached  the  oar  will  be  lield  lirndy  and  prevented  from 
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leaving  the  lock,  while  the  usual  dipping,  pulling,  feathering, 
and  other  manipulation  of  the  oar  can  bo  accomplished  with  but 


Specification  No.  23728,  of  1903. 

minimum  amount  of  labour,  and  at  the  same  time  the  action 
of  the  parts  is  noiseless. 

Ships'  Rigging  Screws.  H.  J.  Hedderwick.  No.  2?0f2  of 
1903. — An  ordinary  key  or  feather  is  arranged  portable,  when  in 
action  to  lock  the  bolt  and  sliell  or  tube,  together  against 
independent  turning.  This  key  has  a  projection  at  its  head, 
entering  into  sliding  engagement  with  an  ajinular  groove  on 
the  inside  of  the  nut.    This  arrangement  compels  the  nut  to 


i'tl'l 


Specification  No.  ■J3042,  of  1903. 

oari'y  the  key  continually  with  it,  as,  revolving  freely  upon  the 
bolt  it  screws  up  or  down  same.  The  key  can  only  move  in  one. 
direction,  along  key  seat,  whidh  is  cut,  in  length,  as  much  as 
screwed  portion  of  bolt  and  in  depth,  *qual  to  the  depth  of 
thread  on  bolt.  The  pin  at  the  end  of  this  key  seat  prevents 
possibility  of  unscrewing  bolt  too  far  out  of  the  shell. 

Anchors.  H.  P.  Parkes  and  Co.  Limited,  W.  B.  RuBERy, 
AND  G.  Barklam.  No.  252-32  of  1903. — This  invention  coiisist-i 
of  the  construction  and  arrangements  or  combinations  of 
the  parts  of  anchor,  the  construction  and  arrangements 
ot  parts  having  for  their  principal  object  to  permit 
the  ready  removal  of  the  shank  from  the  head  of  the 
anchor  when  desired  on  deck  or  elsewhere  without  the  use  of  a 
crane.  In  order  that  the  invention  may  be  the  bettor  understood 
it  is  remarked  that  in  the  class  of  anclior  to  w'hich  the  invention 
has  reference  the  arms,  flukes,  cross  head,  and  trippers  are  in  one 
piece  and  the  shank  wirries  or  has  in  one  piece  with  it  the 
pivots  on  which  the  cross  head  turns,  the  shank  being  passed 
through  a  hole  in  the  cross  head  and  the  pivots  fitting  in 
recesses  in  the  cross  head.  With  anchors  of  the  kind  described 
the  pivots  on  the  lower  end  of  the  sliank  are  retained  in  the 
recesses  in  the  cross  head  by  jjins  crossing  the  pivots  at  right 
angles,  the  ends  of  which  pins  have  to  bo  riveted  to  the  cross 
head  to  prevent  accidental  detachment;  consequently,  the 
anchor,  head,  and  shank  are  practically  incapable  of  separation. 
The  recess  in  the  cross  head  is  made  of  such  a  shape  that  when 


the  shank  and  pivots  have  been  passed  through  the  recess,  half, 
bearing  plates  can  be  fitted  in  the  underside  of  the  cross  head 
and  secuired  in  place  by  headed  pins  passing  through  holes  in 
the  head  and  through  coincident  holes  in  the  half  bearing 
plates  in  lines  parallel  with  the  pivots  on  the  shank.  As  the 
pins  are  incapable  of  scraping  along  the  ground  when  the  anchor 


Specification  No.  25232,  of  1903. 

is  in  use  they  may  be  secured  in  place  by  split  cottars  or  other 
equivalent  fastenings.  By  the  use  of  the  half  bearing  plates 
the  pivots  are  wholly  covered  and  protected  on  the  underside  of 
the  cross  head  of  the  anclior.  The  invention  consists 
further  in  providing  vertical  walls  or  flanges  on  opposite  sides  of 
the  recess  in  the  cross  head  so  as-  thereby  to  obtain  an  increased 
grip  on  the  shank  when  the  vessel  at  anchor  is  sheering. 

Armour-piercing  Projectiles.    A.  T.  Dawson  and  L.  S. 

Bknthall.  No.  27083  of  1901.  This  invention  relates  to  projectiles 
fitted  with  caps  intended  to  increase  the  efficiency  of  the  pro- 
jectiles when  fired  against  hard  substances  such  as  hardened 
steel  armour  plates,  and  has  reference  to  methods  of  fastening 
the  caps  to  the  projectiles  without  materially  weakening  the 
latter,  as  is  liable  to  result  from  the  adoption  of  modes  of 
fastening  that  involve  the  cutting  or  forming  of  grooves, 
indentations,  or  concavities  in  the  projectiles.  Tlie  cap  is  formed 
with  several  holes  at  a  short  distance  from  its  bottom  or  rear 


Specification  No.  27083,  of  1903. 

edge,  each  of  tlic  holes  being  bevelled  on  the  inside  and  outside 
surface  of  the  cap.  Tlrose  holes  are  "  tinned,"  as  also  are 
several  patches  on  the  nose  or  head  of  the  projectile  at  points 
that  will  correspond  with  the  said  ho'les  when  the  cap  is  in  place; 
the  cap  being  secured  to  the  projectile  by  the  introduction  of 
any  suitable  molten  solder  into  the  holes  and  the  subsequent 
solidification  of  the  solder  on  cooling.  The  chief  advantage  of 
any  of  the  above  stated  methods  of  securing  the  cap  to  the  pro- 
jectile is  that  caps  of  any  siutable  form  are  enabled  to  be 
readily  aud  effectually  fastened  to  a  jwojectile,  either  on  board 
ship  or  on  land. 


The  Clyde  shipbuilders  launched,  during  October,  19 
steamers,  aggregating  38,000  tons.  Altbough  the  trade  during 
the  month  was  generally  depressed,  aud  the  freight  market 
dull,  the  output  was  well  up  to  the  average.  Several  sub- 
stantial orders  were  booked,  including  ten  paddle  steamers  for 
the  L.C.C.,  four  big  steamers  for  Danish  and  Russian  com- 
panies, and  several  large  cargo  boats  for  British  owners.  The 
new  work  placed  totals  35,000  tons. 
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The  Admiralty  have  placed  an  order  with  Messrs.  William 
Beardmore  and  Company,  of  Glasgow,  for  the  construction  of 
a  battleship  of  the  Lord  Nelson  class,  and  this  ship  will  be 
constructed  at  the  company's  new  works  at  Dalmuir,  on  the 
Clyde.  The  vessel,  which  has  been  devsigned  by  Mr.  Philip 
Watts,  the  Director  of  Naval  Construction  to  the  Admiralty, 
is  to  be  410  ft.  long,  and  when  drawing  27  ft.  of  water  will 
displace  16,500  tons — 100  tons  more  than  the  King  Edward  VII. 
class.  But  in  respect  of  gun  power  the  new  ship  will  mark  a 
greater  advance  than  is  indicated  by  this  figure.  The  earlier 
ships  were  fitted  with  four  12  in.  guns,  four  9  2  in.  breech- 
loaders, and  ten  6  in.  quick-firers,  whereas  this  new  ship  will 
have  four  12  in.  guns  and  ten  9  2  in.  guns,  in  addition  to 
smaller  guns.  An  increase  has  also  been  made  in  the  length 
of  the  guns,  as  the  12  in.  weapons  in  the  new  ship  will 
be  of  43  calibres  instead  of  40,  and  the  9^2  in.  guns  of  50 
calibres  instead  of  45.  Thus  separately  as  well  as  collectively 
they  will  far  excel  in  power  the  armament  of  any  preceding 
ship.  In  respect  of  armour  an  advance  has  also  been  made, 
for  while  the  maximum  thickness  of  plates  on  the  broadside 
of  the  King  Edward  VII.  class  is  9  in.,  the  more  vital  parts 
of  the  Lord  Nelson  will  have  12  in.  armour.  The  engines  of 
the  new  ship  are  to  develop  16,450  horse  power,  and  the  speed 
will  be  18  knots. 

Changes  of  an  important  character  are  being  made  in  the 
armament  and  fitting  of  the  new  cruiser  Cornwall,  which 
recently  arrived  at  Devonport  from  Pembroke  Dock,  where  she 
was  built.  The  mountings  of  the  twin  6  in.  guns  have  been 
hoisted  out  for  re-adjusting  so  as  to  ensure  the  axes  of  the  guns 
"being  parallel  at  all  elevations.  A  similar  alteration  had  to  be 
made  in  the  Essex,  a  sister  ship.  The  cradles  of  the  other 
6  in.  guns  will  be  fitted  with  extra  sleeve  pieces  to  give  these 
more  steadiness,  it  having  been  found  that'the  length  of  these 
guns  caused  a  tendency  to  spring  when  fired.  The  cruiser's 
funnels  are  also  to  be  shortened  and  the  masts  lengthened. 

Teials  are  being  made  at  Portsmouth  with  a  new  coaling 
barge  designed  for  u*e  with  large  cruisers.  The  bargei  was 
built  in  the  Thames,  and  is  fitted  with  powerful  steam  winches, 
which  lift  the  coal  from  the  lighter  into  the  ship.  A  similar 
barge  is  to  be  added  to  the  coaling  plant  at  Sheerness. 

The  first  of  a  new  type  of  submarine  for  the  British  navy, 
to  be  known  as  the  "  B  "  class,  was  launched  on  Tuesday  at 
Barrow  from  Vickers,  Sons,  and  Maxim's  naval  construction 
works.  Twelve  of  the  "  A"  class  have  already  been  built,  but 
the  new  type  is  larger,  and  embodies  many  improvements, 
particularly  in  the  internal  construction.  The  new  submarine 
is  150  ft.  long  and  63  ft.  girth. 

The  Donegal,  cruiser,  has  been  docked  at  Devonport 
primarily  for  an  overhaul  of  her  under-water  fittings.  An 
error  in  the  parallelism  of  her  twin  6  in.  guns  will  also  be 
rectified.  The  readjustment  of  the  mounting  is  a  small  matter 
in  itself,  but  it  is  necessary  if  accuracy  is  to  be  ensured  at 
long-range  firing.  The  lengthening  of  the  top  masts  of  the 
Donegal  is  also  to  be  effected  whilst  she  is  in  dockyard  hands. 
A  similar  alteration  is  being  made  in  the  other  vessels  of  the 
County  class,  to  which  the  Donegal  belongs. 

According  to  the  Elhinger  Zeiiung,  an  order  has  been  received 
at  the  Schichau  Yards,  Elbing,  from  the  Italian  Government 
for  sixteen  torpedo-boat  destroyers.  Six  such  vessels  were 
delivered  from  the  same  yards  to  Italy  some  three  years  ago. 
The  contract  speed  of  these  six  boats  was  30  knots,  but  the 
speed  actually  attained  by  them  was  32  knots.  In  the  sixteen 
boats  just  ordered  speed  is  to  be  sacrificed  to  strength  and 
seaworthiness,  so  that  instead  of  30  knots  only  a  26-knot  speed 
is  asked  for. 

At  the  present  time  there  are  three  armoured  gunboats,  one 
torpedo-boat  destroyer,  and  one  submarine  building  for  the 
Swedish  navy;  the  gunboats  and  submarine  are  being  built  in 
Sweden,  while  the  torpedo-boat  destroyer  is  building  at  the 
Chiswick  yard  of  Mess'rs.  John  I.  Thornycroft  and  Company 
Limited.  The  submarine  is  to  have  80  tons  displacement,  a 
length  of  65  ft.  7  in.,  and  a  beam  of  16-4  ft.  Her  speed  is  to 
be  9^  knots  when  at  the  surface,  and  7  knots  when  submerged. 
When  these  five  new  vessels  are  completed  the  Swedish  navy 
will  comprise  twelve  armoured  coast-defence  ships  of  from  3,100 
tons  to  4,270  tons,  four  monitors  of  1,500  tons,  five  torpedo  gun- 
boats of  800  tons,  seven  armoured  gunboats  of  about  460  tons, 
nine  gunboats  of  from  500  to  600  tons,  one  gunboat  of  280  tons, 
two  torpedo-boat  destroyers,  18  first-class  torpedo  boats,  13 
other  torpedo  boats,  and  various  obsolete  vessels  in  use  as  train- 
ing ships  or  other  auxiliaries. 
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E'NGiNEEB.  Commanders. 
H.  W.  Metcalfe  to  Thames  for  Forth,  and  for  service  with  sub- 
marines, to  date  August  5th. 
W.  J.  Mabb's  appointment  to  Thetis  is  cancelled. 

G.  P.  Webster  to  Fire  Queen  for  Eclipse,  on  paying  off,  undated. 

A.  E.  C.  Deacon  to  Halcyon  for  Fisgard,  reappointed  ou 
promotion,  to  date  October  14th. 

11.  W.  Green  to  Fire  Queen  for  Marathon,  to  date  September 
20th. 

H.  T.  Liversedge  to  Sajjpho,  reappointed  on  promotion,  to  date 

October  10th. 
F.  H.  Lister  to  Formidable,  to  date  October  1st. 

B.  J.  Watkins  to  Kent,  G.  R.  Taylor  to  Pembroke  for  Sans 
Pareil,  J.  Kerr  to  Pembroke  for  Alexandra,  S.  Hockey  to 
Empress  of  India,  L.  Backler  to  Russell,  and  J.  T.  Purkis 
to  Pembroke  for  Hawke,  to  date  October  12th. 

H.  Abbott  to  Vivid  for  Highflyer,  to  date  October  12th. 

H.  J.  Rampling-  to  Pembroke  for   Superb,  and   F.   Here  to 

Majestic,  to  date  October  13tli. 
J.  J.  G.  G.  Percey  to  Psyche,  reappointed  on  promotion,  to 

date  October  1st. 
W.  J.  Mabb  to  Thetis,  W.  T.  Hocken,  to  Donegal,  G.  C.  Bath  to 

Cambridge  for  Conqueror,  and  F.  R.  Stuttaford  to  Indus,  to 

date  October  8th. 

F.  Worth  to  Hogue,  to  date  October  27th. 

Engineer  Lieutenants. 

J.  A.  Anderson  to  Hogue,  on  commissioning',  to  date  October 
27th. 

J.  P.  Leahy  to  Tamar  for  duty  at  Hong  Kong  Yard,  under  Chief 
Engineer,  P.  G.  Drake  to  Halcyon  for  Waveney,  and  W.  G. 
Colquhoun  to  Tamar  for  charge  of  Engineer  Reserve  Stores, 
and  to  assist  Engineer  Captain  at  Hong  Kong,  to  date 
October  7th. 

H.  Cooper  to  Vivid  for  Retribution,  to  date  October  1st. 

C.  Broadbent  to  Vivid  for  Hood,  to  date  September  28th. 

W.  H.  Murray  to  Fire  Queen  for  Ure,  H.  S.  Briggs  to  Thames 
for  Forth  for  sei-vice  with  submarines,  F.  T.  Simmons  to 
Pembroke  for  Colne,  W.  Dawson  to  Halcyon  for  Sylvia,  and 
C.  P.  W.  Bartlett  to  Pioneer,  to  date  September  29th. 

C.  L.  Warren  to  Pembroke  for  Roebuck,  G.  T.  Paterson  to 
Halcyon  for  Ribble,  and  G.  E.  A.  Crichton  to  Halcyon  for 
Welland,  to  date  September  15th. 

S.  P.  Ferguson  to  Pembroke  for  Chatham  Dockyard  as  First 
Assistant  to  Chief  Engineer,  A.  E.  Ewart  to  Pembroke  as 
Second  Assistant  to  Chief  Engineer,  A.  W.  Reader  to 
Pembroke  as  Assistant  to  Chief  Engineer  for  charge  of  Draw- 
ing Office,  C.  A.  Harding  to  Vivid  as  First  Assistant  to  Chief 
Engineer,  Devonport  Dockyard,  J.  C.  Talbot  to  Vivid  as 
Second  Assistant  to  Chief  Engineer,  H.  W.  G.  D.  Stidston 
to  Vivid  as  Assistant  to  Chief  Engineer,  for  charge  of  Draw- 
ing Office,  to  date  November  1st. 

H.  G.  T.  Howes  to  Egmont  for  care  of  Destroyers  at  Malta,  to 
date  September  24th. 

G.  E.  A.  Crichton  to  Porpoise,  and  P.  A.  Sanderson  to  Halcyon 

for  Welland,  to  date  September  2  6th. 

H.  J.  Little  to  Hermione,  on  commissioning,  and  F.  C.  R.  Paton 

to  Fox,  on  re-commissioning,  and  E.  E.  Lewis  to  Formidable, 
to  date  October  1st. 
F.    R.    Pendleton    to   Fire    Queen,    supeniumerary,    to  date 
September  16th. 

R.  W.  Martell  to  Fox,  on  re-commissioning,  and  A.  Hill  to 

Hermione  for  passage  home,  undated. 
T.  J.  Morgan  to  Tauranga,  and  W.  A.  Donovon  to  Euryalus, 

for  service  on  shore  at  Sydney,  to  date  October  4th. 
S.  G.  Misselbrook  to  Fire  Queen  for  Dove,  to  date  September 

4th. 

E.  W.  Riley  to  Good  Hope,  and  A.  R.  Brown  to  Fire  Queen  loi 

Commonwealth,  to  date  September  27th. 
T.  O.  Jameson  to  Egmont  for  charge  of  machinery  of  Don,  and 

Reserve  Stores,  to  date  October  14th. 
A.  L.  Picton  to  Racer  for  Osborne  College,  to  date  November 

5th. 

W.  F.  Mitchell  to  Vivid  for  Cambrian,  W.  Stokes  to  Andromache 
for  Onyx,  and  F.  H.  Lyon  to  Pembroke  for  Star,  to  date 
October  24th. 

L.  W.  Swift  to  Crescent,  to  date  October  25th. 

E.  Barr  to  Wildfire  for  Immortalite,  and  A.  M.  Underhill  to 

Halcyon,  to  date  October  12th. 
C.  V.  Eyre  to  Pembroke  for  Barracouta,  to  date  October  8th. 
R.  H.  Goodyear  to  Fire  Queen  for  Flirt,  to  date  October  30th. 
A.  E.  Drought  to  Pembroke  for  Gala,  undated. 

F.  C.  Williams  to  Prometheus,  to  date  September  29th. 
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E.  J.  Roseverc  to  Leaiidor  for  TliKishor,  F.  R.  Pendleton  to 
Halcyon  for  Fisgard  for  charge  of  stores,  C.  E.  J.  Hammond 
to  Leander  for  Desperate,  li.  W.  Kitcliing  to  Leandcr  for 
Myrmidon,  A.  W.  Isolton  to  Pembroke  for  Attentive,  T.  H. 

B.  Biijliojj  to  Northampton  for  Calliope,  F.  K.  P.  Haigh  to 
Pembroke  for  Adventure,  A.  G.  Archard  to  Vivid  tor  Aiun, 

C.  A.  Codrington  to  Juno,  and  S.  M.  O.  Fawcknc-r  to  Fire 
Queen  for  BoyuC',  to  date  October  13th. 

H.  J.  Little  to  Vivid  for  Hcrmioiie,  on  paying  olf,  to  date 
lSept<>mber  l!lth. 

E.  Stocker  to  Fire  Queen  for  Prince  George,  J.  B.  Hewitt  to 

Halcyon,  for  tlie  tender  Falcjjn,  C.  F.  Dunn  to  Vivid  for 

Violet.  H.  S.  Morley  to  Fire  Queen  for  Tiger,  and  G.  H. 

Scullard  to  Halcyon  for  Erebus,  for  cliarge  of  stores,  to 

date  September  21st. 
L.  J.  Stephens  to  Scylla,  to  date  November  1st. 
J.  H.  H.  Ireland  to  Fire  Queen  for  supervision  of  instruction  of 

engine-room  ratings  in  Seagull,  to  date  October  17th. 
H.  L.  Fairy  and  H.  J.  W.  Tapp  (temporary),  to  President,  for 

service  m  Controller's  Department,  Admiralty,  to  date  July 

2nd. 

J.  J.  Shirvell  to  Leander  for  Dee,  and  W.  R.  Lawtou  to  Leander 

for  Itehen,  to  date  October  27th. 
J.  D.  W.  H.  F.  Cranley  to  Leander  for  Quail,  to  date  October 

27th,  and  to  Egmont  for  Quail,  on  paying  olf. 

A.  E.IJ.  Murray  to  Leander  for  Foyle,  to  date  November  9th, 

and  to  Egmont  for  Foyle,  on  paying  off. 

H.  R.  Denson  to  Leander  for  Angler,  to  date  November  9th, 
and  to  Egmont  for  Angler,  on  jiaying  off. 

J.  H.  Barber' to  Leander  fcir  Lively,  to  date  November  9th,  and 
to  Egmont  for  Livi'ly,  mi  paying  off. 

L.  Howell  to  Leander  fiir  Sprightly,  to  date  November  9tli,  and 
to  Egmont  for  Sijriglitly,  on  paying  off. 

T.  B.  Huddy  to  Vivid  for  supcvvisicin  of  instrnetion  of  engine- 
room  ratings  in  the  Sliarp^hnotcr.  tn  date  October  8th. 

G.  R.  M-aitin  to  Fire  Queen  lor  I'oi  tsiiioutli.  Dockyard  ais  Second 

Assistant  to  Chict  F.ugiiu'cr,  W.  F.  Rabbidgc  to  Fire 
Queen  «s  Assistant  t(]  Cliiel'  Ibigineer  for  charge  of  Drawing 
Offict\   Portsmouth,   A.  J.   Hastings  to   Leander  for  Bat, 

G.  H.  Starr  to  Vernon  for  charge  of  macliinery  of  steam- 
boats other  than  torpedo  bnats.  and  for  electric  light  duties 
and  instruction  of  Engiiu'cr  Officers  and  Engine-room 
Artificers  in  electric  light  apparatus,  J.  M.  Allenby  to 
Pandora,  A.  W.  Reader^to  Cornwallis,  W.  N.  McDonald  to 
Vernon  (T.),  and  A.  F.  Sawyer  to  Vulcan,  to  date  October 
1st. 

Engineer  Sub-Lieutenants. 
R.  C.  Miller  to  Egmont  for  service  with  Engineer  Captain,  W.  J. 
Deans  to  Cornwallis,  F.  J.  Drover  to  Snft'olk,  O.  C.  D.  Dallas 
to  Donegal,  and  L.  P.  Fowler  to  Revenge,  to  date  September 
24th. 

H.  E.  Hoare  to  Prometheus  on  commissiioning,  and  R.  D.  Nelson 

to  Halcyon  for  service  with  Engineer  Captain,  to  date 
September  29th. 

B.  AV.  Knott,  L.  J.  Le  Mesurier,  S.  Duncan,  W.  V.  Bicnoy, 

E.  W.  Claxton,  O;  W.  Skinner,  H.  Wormell,  A.  E.  Hunt, 

H.  B.  Tostcvin,  M.  E.  T.  Baker,  H.  G.  Paterson,  C.  S. 
Bell.  G.  \V.  Phillips,  A.  Turner,  J.  G.  Budge,  A.  G.  G. 
Rosevere,  W.  Bi-iggs,  R.  J.  Brown,  J.  R.  Hodinott,  G.  W. 
Le  Page,  T.  H.  Warde,  C.  B.  Sheppard,  G.  Prcece,  A.  G. 
CrousaK,  G.  W.  Cannan,  W.  W.  Lock,  II.  B.  Main,  P.  D. 
Fiilford,  H.  W.  Wildish,  A.  C.  Brook,  and  E.  J.  Bedwell  to 
R.N.  College,  Greenwich,  lent  for  course  of  study,  to  date 
October  1st. 

C.  C.  Horsley  to  London,  F.  L.  Robertson  to  Prince  of  Wales, 

R.  Bcemiui  to  Venerable,  and  A.  W.  Hughson  to  Lancaster, 

to  date  October  1st. 
n.  H.  Huxham  and  E.  J.  Connors  to  Formidable,  and  H.  G. 

Moon  to  Mars,  to  date  October  1st. 
C.  6.  Breton  to  Ariadne,  to  date  September  27tli. 
\.  Wild  to  Empress  of  India,  and  H.  N.  Gaud  to  Vivid  for 

Higliilycr,  to  date  September  29th. 

G.  C.  F.  Simmons  to  Euiyalus  for  service  with  Engineer 
('aj)tain,  to  date  October  4th. 

T.  IT.  Greenwood  to  Tamar  for  charg<^  of  macliinery  of  torpedo 

boats,  and  J.  D.  Nivcii  to  Bedford,  to  date  October  7th. 
C.  J.  Liiniienny  to  IIm^ui',  i,,  date  October  27th. 

H.  G.  W.  lladdy  lent  to  Vernon  for  toriwdo  course  till  the  Hogue 

.sails,  to  date  October  8th,  and  to  Hogue,  on  commissioning, 

to  date  October  27th. 
T.  J.  Foulkes  to  Vulcan,  to  date  October  13th. 
W.  P.  Griffin  to  Majestic,  to  dat«  Octobeir  4th. 
W  T.  Paroz  to  Cornwallis  and  C.  Randall  to  Bacchante,  to 

date  November  Is-t. 
H.  B.  Shears  to  Scylla,  to  date  November  1st. 
P.  J.  King  to  Leviathan,  to  date  October  22nd. 

Chief  Artificer  Engineers. 

F.  Davis  to  Boscawen  for  Bos?awen  II.  for  mechanical  training 

of  boys,  to  date  October  7tli. 
T.  Williams  to  Fox,  <m  re-commissioning,  nndated. 


H.  Batcy  to  Pembroke  for  Nyniplie,  to  date  September  29th. 
\V.  E.  Marshall  to  Pembroke  for  Hecla,  to  date  October  3rd. 

J.  Cnrrie  to  Hearty,  and  G.  Davidson  to  Exoellent  for  Hero, 

to  date  September  29th. 
E.  W.  Young  to  Pembroke  for  Opossum,  to  date  October  17th. 

Artificer  Engineers. 
P.  E.  Gregory  to  Fire  Queen  for  Contest,  undated. 

G.  G.  Finch  to  Fire  Queen,  additional,  for  instruction  of  boy 
artificers,  to  date  September  29th. 

H.  Bloor  to  Pembroke  lor  Hasty,  luidatcd. 

J.  D.  Gardiner  to  Curlew,  to  date  September  29th. 

P.  S.  Jolius  to  Vengeance,  H.  T.  St>cinley  to  Humber,  P.  D. 

Morgan  to  Phoenix,  and  J.  Pluniraer  to  Halcyon  for  Wizard, 

all  to  date  October  7th. 
E.  E.  Rose  and  S.  E.  Soper  to  Hogne,  on  commissioning,  to 

date  October  27th. 
W.  Dunn  to  Halcyon  for  Teazer,  to  date  October  1st. 

G.  Dewey  to  Hermione,  on  commissioning,  to  date  October  11th. 
R.   J.   Figgins  to   Formidable,  on  re-commissioning,  to  date 

October  1st. 

D.  McLennan  and  T.  F.  Watson  to  Vivid,  additional,  for  special 

servic.e,  to  date  September  23rd. 
T.  W.  Thorn  to  Good  Hope,  to  date  October  11th. 
N.  E.  Blake  to  Shearwater,  additional,  and  on  re-commissioning, 

to  date  October  11th. 

E.  H.  Ferguson  to  Ganges,  for  instructions  of  boys  in  mechanics 

and  for  chargie  of  engineer  stores,  machinery,  etc.,  undated. 
J.   Cook  to  Hyacinth,  additional,  for  torpedo  and  submarine 
depot  at  Bombay,  to  date  17t.h. 

F.  Peck  to  Scylla,  to  date  November  1st. 

E.  H.  Richards  to  Vivid  for  Ringdove,  to  date  October  26tli, 
and  for  Hea.rty  for  Ringdove,  on  re-commissioning. 

R.  J.  Lavers  to  Defianoe  for  Dreadnought,  to  date  October  26th. 

W.  J.  Penrose  to  Racer  for  Osborne  College,  and  G.  Eustace  to 
Vivid  for  Warrior,  to  date   October  13th. 

H.  Bloov  to  Halcyon  for  Hasty,  to  date  October  28th. 

R.  Driscoll  to  Pembroke  for  Ranger,  to  date  October  28th. 
H.  M.  Rice  to  Sirius,  to  date  November  14th. 

Acting  Artificer  Engineers. 

E.  E.  Stafford  to  Bedford,  and  J.  Wright  to  Fire  Queen, 
additional,  for  Torpedo  boat  No.  114,  to  date  October  11th. 

A.  J.  J.  Hitchcock  to  Monmouth,  P.  Pringle  to  Berwick,  and 
W.  H.  A.  A.  Cottam  to  Hogue,  on  commissioning,  to  date 
October  27th. 

F.  Mottershead,  confirmed  in  the  rank  of  Artificer  Engineer  with 

seniority  of  August  6th. 
A.  Perry  to  Pembroke,  additional,  for  special  service,  to  date 

September  23rd. 
J.  T.  Nance  to  Formidable,  on  rc-commissioning,  to  date  October 

1st. 

W.  L.  Diiwson  to  Fire  Queen,  supernumerary,  to  date  September 
11th. 

W.  Thompson,  E.  C.  Fanner,  both  confirmed  in  i-ank  of  Artificer 
Engineers,  with  seniority  of  April  1st,  1903,  and  October  2nd, 
1903,  respettively. 

A.  E.  Thomas  to  Spartan  for  Circe,  to  date  November  1st. 

J.  Thomas  to  Fire  Queen  for  Torpedo  boat  No.  114,  to  date 
October  17th. 

W.  ^V.  C.  Wakeley  to  Essex,  and  J.  Wright  to  Majestic,  to  date 
October  13th. 

F.  L.  Manthrop  to  Pembroke,  su)KM'numerary,  undated. 
F.  R.  Morris,  confirmed  in  the  rank  of  Ajtificer  Engineer,  with 
seniority  of  November  1st. 


PROMOTIONS. 
Engineer  Lieutenant. 
J.  J.  G.  G.  Percey  promoted  to  Engineer  Commander,  with 

seniority  of  October  1st. 
H.  T.    Liversedgo   promoted    to  Engineer  Commander,  with 
seniority  of  October  lOtli. 

Chief  Engine-room  Artificer. 
F.  L.  Manthrop,  promoted  to  Acting  Artificer  Engineer,  with 
seniority  of  Marcli  4th. 

Engine-room  Artificer. 
W.  L.  Dowson  promoted  t&  Acting  Artificer  Engineer,  with 
seniority  of  September  11th. 


The  work  of  deepening  the  sea  canal  approaching  St.  Peters- 
burg is  making  much  more  progress  since  a  second  dredger 
has  been  at  work.  In  fact,  the  canal  is  now  much  easier  of 
entrance  by  warships  of  great  draught,  and  also  by  large  sea- 
going steamers. 
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AIR  COMPRESSORS  AND  BLOWING  ENGINES. 

By  C.  H.  Innes,  M.A. 

{Continued  from  page  J/SO.) 

21.  500  Horxe  Power  Donlde-acting  Korting  Gas  Engine 
and  Bloiving  Gi/linder,  contracted  tnj  the  Siegener  Maschinen- 
bau  Actien-GeselUcImft. — The  principal  dimensiouis  ol'  tliis 
engine  are  : — 

Motor  cylinder  diameter,  63.5  mm.  (26-87  in.) 

Stroke,  1,100  mm.  (43-31  in.) 

Blowing  cylinder  diameter,  1,750  mm.  (69  in.) 

Air  pnmp  diameter,  690  mm.  (27'2in.) 

Gaa  pump  diameter,  750  mm.  (29"5in,) 

Stroke  (about)  820  mm.  (32-3  in.) 

Mechanically  controlled  Corliss  valves  are  used  for 
admission  of  air  to  the  blowing  cylinder,  the  air  entering  as 
usual  by  a  passage  in  the  foundations.  The  discharge  valves 
are  of  the  Riedler-Stumpf  type,  which  are  closed  by  the 
piston,  but  are  opened  by  the  pressure  of  air  in  the  cylinder. 
Fig.  51  is  a  sectional  elevation,  and  fig.  52  a  complete  plan  of 
the  blowing  cylinder.  Owing  to  the  fact  that  the  gases 
from  blast  furnaces  can  now  be  employed  to  more  advantage 
in  driving  gas  eogines  than  in  burning  them  in  boilers,  the 
construction  of  the  Korting  gas  engine,  which  is  double 
acting,  and  therefore  very  compact,  is  of  interest  in  connec- 
tion with  the  subject  of  blowing  engines.  We  therefore 
give  a  description  of  this  type  of  engine,  for  which  we  are 
indebted  to  Messrs.  Eraser  and  Chalmers,  of  Erith. 

Eig.  53  is  a  plan  showing  a  section  through  the  motor 
cylinder  K,  and  the  air  and  gas  cylinders,  L  P  and  G  P, 
these  being  driven  by  a  crank  on  the  end  of  the  engine 
shaft.  An  eccentric  between  the  crank  and  the  Iiearing 
drives  the  slide  valves  of  these  cylinders,  while  the  admission 
valves  E,  figs.  54  and  55,  are  driven  l)y  cams  on  a  side  shaft 
running  at  the  same  speed  as  the  engine.    There  is  no 
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exhaust  valve,  but  passages  S,  figs.  53  and  54,  are  uncovered 
at  the  end  of  the  stroke,  and  the  gases  escape  into  a  ring- 
shaped  passage  leading  to  the  exhaust  pipe  at  A.  Before 
the  exhaust  passages  are  closed  the  admission  valves  open, 
and  as  the  pressure  in  the  pump  cylinders  is  about  9  lb.  per 
square  inch,  the  fresh  charge  enters  the  motor  cylinder, 
sweeping  out   the   exhaust   gases.     Shortly   after  these 


passages  are  closed  by  the  returning  piston,  the  pistons  of 
the  gas  and  air  pumps  have  reached  their  dead  point,  'i'ho 
supply  of  fresh  mixture  therefore  ceases,  the  inlet  valves 
close,  and  tho  charge  in  the  cylinder  is  compressed,  as  shown 
by  a  h  in  the  diagram,  fig.  54  ;  at  tiie  dead  centre  explosion 
h  c  occurs,  followed  by  expansion  c  d,  and  exhaust  d  a  on  the 
next  stroke.    A  layer  of  puro  air  is  sent  between  the  burnt 
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and  the  explosive  charges,  in  order  to  prevent  the  new 
charge  being  mixed  with  the  residues  of  the  previous  stroke, 
so  that  dangerous  pi'e-igiiitions  are  avoided.  The  pumps  do 
not  compress  the  charge,  but  only  force  it  into  the  cylinder, 
delivering  to  the  admission  valve  through  separate  channels, 
which  are  rather  long,  the  gas  and  air  being  stored  in  these 
channels. 

It  is  evident  that  such  of  the  two  gases  will  enter  the 
cylinder  first  wdiich  fills  the  channels  in  the  immediate 
neighbourhood  of  the  admission  valve  at  the  moment  when 
the  valve  is  opened.  Due  to  the  setting  of  the  slide  valves 
of  the  air  pumps  separately,  and  at  different  angles  of 
eccentric,  the  .air  pump  takes  in  and  discharges  its  full 
volume  in  the  usual  way,  but  in  the  gas  pump  the  opening 
and  closing  of  the  valves  only  takes  place  after  part  of  its 
stroke.  During  about  the  first  half  of  its  discharge  stroke, 
the  gas  taken  into  the  pump  cylinder  is  passed  back  to  the 
suction  chamber  which  is  in  communication  with  it.  Only 
during  the  last  half  of  the  discharge  str  .ke  the  work  of  the 
gas  pump  actually  begins,  when  connection  between  the 
suction  and  pressure  chambers  is  closed.  The  gas  pump 
then  discharges  at  once  to  its  full  capacity  for  the  remainder 
ot  its  stroke.  Tlie  air  pump  compresses  the  air  contained 
in  the  cylinder  from  the  commencement  of  the  discharge 
sttoke,  and  so  air  always  enters  the  power  cylinder  ahead  of 
the  mixture  of  air  and  gas,  and  will  always  be  found  between 
the  bui'ut  and  explosive  charges. 

It  must  be  understood  that  the  combustible  mixture  of 
gas  and  air  is  only  formed  at  the  e.tact  moment  of  its 
entrance  in  the  cylinder  at  E.  The  pure  air  entering  first 
into  the  power  cylinder  does  not  mix  witli  the  combustible 
mixture  on  account  of  the  special  arrangement  of  the  inlet 
bend.  The  charge  is  not  diluted,  and  even  a  small  charge 
can  be  ignited  and  burnt.  The  composition  of  the  mixture 
of  gas  and  air  remains  constant,  the  governor  regulating  the 
volume  of  the  mixture,  according  to  the  power  required  for 
each  stroke.  The  I'egulation  can  be  effected  in  two  different 
ways  :— 

1..  The  moment  w  hen  the  gas  pump  begins  to  discharge 
may  be  retarded,  i.e.,  the  coiniection  between  the  pressure 
chamber  of  the  gas  pnmp  and  the  suction  chamber  remains 


552 


THE    PRACTICAL    ENGINEER.  [November  11,  1904 


open  for  a  longer  period ;  the  discharge  into  the  power 
cylinder  commencing  later,  and  in  lesser  volume,  the  quality 
of  the  mixture  remaining  always  uniform.  This  retanhilion 
is  obtained  by  governing  the  gas  slide  valve  similar  to  the 
governing  of  a  locomotive,  a  method  which  is  also  adopted 
for  blowing  engines, 

2.  The  second  arrangement  is  that  a  connecting  channel 
is  formed  between  the  pressure  chamber  of  the  gas  pump 
and  the  suction  chamber,  the  area  of  which  is  opened  or 
closed  more  or  le?s  by  a  throttle  valve  operated  by  the 


or  delayed  according  to  the  gas  use  1  without  having  to 
stop  the  engine.  When  starting  the  engine  it  is  further 
possible  to  arrange  for  the  ignition  not  to  take  place  till 
after  the  dead  point  which  insures  the  engine  starting  very 
slowly  without  risk  of  too  early  ignition.  The  engine  is 
started  by  an  independent  compressed  air  arrangement.  For 
engines  directly  coupled  with  blowing  cylinders  a  jwessure 
of  about  1501b.  is  sufficient;  for  other  engines  901b. 
to  1201b.  is  enough.  This  is  of  course  of  the  greatest 
importance,  as  the  pressure  of  the  compressed  air  never 
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governor.  The  discharge  of  the  pump  then  remains  con- 
stant, but  when  this  channel  is  partly  opened,  some  of  the 
gas  from  the  pressure  channel  returns  into  the  suction 
chamber  during  the  suction  stroke,  and  in  the  same  propor- 
tion the  gas  is  replaced  in  the  pressure  channel  by  pure  air 
from  the  air  pump.  When  the  admission  valve  to  the  power 
cylinder  opens,  more  pure  air  is  admitted,  followed  by  so 
much  less  combustible  mixture,  according  to  the  volume  of 
gas  pressed  back  in  the  channel,  the  gas  pump  having  first 
to  replice  this  volume  before  the  combustible  mixture  can 
be  formed.  The  governor,  tlierefore,  regulates  the  volume 
of  gas  passing  back  through  the  channel,  and  the  volume  of 
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gas  replaced  by  air.  The  amount  of  mixture  formed  there- 
fore depends  upon  the  extent  of  opening  of  the  throttle 
valve,  according  to  the  position  of  the  governor,  and  so  any 
intermediate  output  between  full  and  no  load  can  be 
obtained.  The  clnsiug  of  the  admission  valves  E  is  etl>  cted 
by  a  spring.  The  charge  is  ignite  i  by  magnetic  inductors, 
and  in  order  to  secure  a  regular  ignition  of  a  charge  which 
is  at  one  time  large  and  at  another  small,  several  igniters  are 
provided  for  viz.,  four — two  at  each  side  of  the  cylinder, 
one  close  to  the  inlet  valve,  the  other  one  near  the  end  of 
the  piston  in  stroke.  The  inductors  are  operated  by  a  small 
separate  shaft  which  is  driven  by  gears  from  the  main  shaft, 
by  shifting  which  the  moment  of  ignition  can  be  accelerated 


exceeds  that  of  the  compression  with  which  the  engine 
works,  viz.,  from  1.501b.  to  1801b.  It  is  therefore  absolutely 
impossible  for  the  compressed  air  to  get  into  the  power 
cylinder  when  the  piston  is  near  its  dead  point,  where  the 
compression  of  the  charge  is  at  its  highest  ajid  the  ignition 
takes  place.  There  is  therefore  no  chance  of  the  ignition 
being  delayed  or  failing  altogether.  The  compressed  air  is 
distributed  by  a  slide  valve,  similar  to  thoie  used  in  steam 
engines,  to  the  left  and  right  hand  side  of  the  cylinder; 
two  cylinder  volumes  of  air  are  generally  sufficient  to  start 
the  engine  easily.  The  starting  arrangement  itself  consists 
of  a  small  compressor  with  air  vessel,  driven  preferably  by 
electro-motor.     In  engines  working  with  a  higli  compression 
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of  the  charge  before  its  ignition,  it  is  of  the  greatest  import 
ance  to  cool  the  charge,  so  as  to  avoid  both  too  high 
compression  and  too  high  temperature  of  combustion.  The 
surface  of  the  combustion  chamber  is  therefore  enlarged  by 
ribs  or  by  special  pockets  through  which  water  circulates. 
The  piston  is  cooled  by  water  entering  through  the  hollow 
piston  rod,  and  water  also  circulates  round  the  glands  of  the 
valve  boxes.  In  keeping  the  piston  cooler  than  the  cylinder 
itself,  the  expansion  of  the  former  is  kept  within  reasonable 
limits,  and  a  satisfactory  working  of  the  engine  is  assured. 
The  cylinder  is  provided  with  oil  drain  valves,  acting  at  the 
same  time  as  safety  valves.  The  interior  of  the  cylinder  is 
kept  free  from  any  incrustation.'  No  oil  crusts  will  be 
found  near  the  exhaust  slots,  as  the  burnt  charge  is  driven 
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out  with  considerable  force  alternately  from  the  right  ;md 
left  side.  The  great  advantage  of  such  an  arrangement  is 
obvious,  considering  that  in  all  engines  exhausting  only  from 
one  side  early  ignitions  and  explosions  are  frequent.  The 
low  temperature  of  the  piston  also  prevents  the  evaporation 
of  the  oil  at  the  edges  of  the  slots.    The  advantages  claimed 


FkdNp.  Back. 

Menu  effective  pressure  Mean  effective  pressine 

=         llx  1  er  >q.  in.  =  93'!i  lb.  per  sq.  in. 

Fic:.  56. 


for  this  t}  pe  of  gas  engine  are  h-mallness  of  size,  as  steady 
running  as  in  a  steam  engine,  absence  of  exhaust  valves, 
avoidance  of  free  ignition,  and  the  fact  that  the  mixture  of 
gases  takes  place  only  at  the  inlet  valve.  Fig.  56  shows  six 
indie  itor  diagrams  from  an  engine  the  diameter  of  whose 
piston  is  29,\- in.,  stroke  51^  in. 

(To  be  continued.) 


TRADE  NOTES. 


Messrs.  Cbompton  and  Company  Limited,  Salisbury  House, 
London  Wall,  E.G.,  are  placing  on  the  market  a  new  design  of 
moving-coil  electrical  instrimients  for  direct  currents  that  are 
capaVjle  of  heing  easily  verified  and  adjusted  by  the  user.  A 
descriptive  pamphlet  with  price  li.st  should  prove  of  benefit  to 
those  requiring  such  instruments. 


The  new  Anglo-American  Machine  Bonds  Syndicate,  ,31,  Wool 
Exchange,  London,  E.G.,  send  new  illustrated  catalogue  of 
steel  wire  bru.shes,  .suitable  for  brass  and  iron  foundries,  gas 
works,  etc. 


The  Stanley  Electric  Manufacturing  Company,  Pittsfield, 
Mass.,  send  us  a  large  wall  map  showing  San  Francisco  and 
district,  in  which  large  water-power  electric  plants  have  been 
installed  on  the  S.K.C.  system  for  transmitting  power  over  long 
distances.  The  map  is  embellished  with  a  number  of  half  tone 
illustrations  of  the  water-ways,  power  hou.ses,  etc. 


NOTICES    OF    MEETINGS,  &C. 


Institution  op  Mechanical  Engineers. — Graduates 
section:  November  14th,  paper  by  Mr.  P.  P.  B.  Cliff,  on 
"  New  Electrical  Swing  Bridge  over  Flood  Course  of  the 
Eiver  Weaver,  Northwich."  November  18th,  paper  by  Messrs. 
A.  E.  Seaton  and  A.  Jude,  on  "  Impact  Tests  on  the  Wrought 
Steels  of  Commerce." 

Junior  Institution  op  Engineers. — November  18th, 
presidential  address  by  Mr.  W.  H.  Lindley,  on  "  Municipal 
Engineering  on   the  Continent." 

Institute  or  Marine  Engineers. — November  14th,  dis- 
cus.sion  on  "  Technical  Education." 

Bradford  Engineering  Society. — November  16th,  Mr. 
H.  W.  Morley,  on  "  Commercial  Aspects  of  Power  Plants  in 
Factories." 

Manchester  Association  op  Engineers. — November  12th, 
paper  by  Mr.  G.  J.  Seaman,  "  Riveted  Joints." 

Glasgow  Technical  College  Scientific  Society. — 
November  12th,  Mr.  A.  J.  Lawson,  on  "  The  Diesel  Internal- 
combustion  Engine  as  applied  to  Electrical  Generation." 


MODER.N    COKE  OVENS.-III.* 

Coppbb's  Coke  Oven. 

The  con.struction  of  this  oven  jiurjioses  to  realise  the 
fundamental  conditions  of  the  modern  coking  oven  by  the 
circulation  of  the  gases  in  the  heating  flues  of  the  coke 
oven  and  by  the  arrangement  for  introducing  the  air  of 
combustion,  giving  a  short  way  for  the  heating  gas  to 
traverse.  The  vertical  flues  which  characterise  the  usfial 
Coppee  oven  are  also  retained  in  this  oven.  The  chief 
introduction  of  the  gases  into  lower  parts  of  the  oven 
takes  place  under  the  floor,  in  order  that  the  greatest  heat 
may  be  produced  in  those  parts,  and  that  the  heat  in  the 
higher  parts  sliould  not  be  great  enough  to  decompose  the 
light  oils  which  are  evolved  from-  the  coal  in  the  oven. 
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Distribution  of  the  inlets  for  tlie  gas  and  air  easily  acces- 
sil)le,  so  as  to  have  a  uniform  heat  in  tlie  middle  and 
at  the  end  of  the  ovens.  Division  of  tlie  draught  in  the 
flues  of  the  ovens  so  as  to  be  able  to  regulate  at  will  and 
separately  the  draught  of  the  gases  and  of  the  air  intro- 
duced on  the  front  and  on  the  back  of  tlie  ovens  in  these 
flues. 

Description  of  the  non-by-product  recovery  ovens  (see 
figs.  1  and  2). 

The  gases  evolved  from  the  coal  in  the  ovens  issue  fi'om 
the  upper  part  of  the  oven  by  six  openings  k,  enter  the 
four  chambers  -p,  whence  they  descend  by  four  openings  L, 
and  two  openings  j.  The  gases  issuing  from  the  two 
openings  L,  arranged  half-way  in  front  of  the  oven,  descend 
by  four  vertical  flues  n,  o,  q,  r,  pass  under  the  floor  of  the 
oven  in  order  to  lieat  this  floor,  and  ascend  again  hy  four 
vertical  flues  cl,  (\  f,  g. 


In  the  back  half  of  the  oven  the  gases  issuing  from  the  two 
openings  L,  provided  in  this  part,  descend  by  four  vertical 
flues  71,  o,  q,  r,  in  the  upper  part  of  the  chamber  ir,  pass 
by  the  valve  d  I  into  the  lower  part  of  this  cliaufber, 
whence  they  ascend  directly  by  four  flues,  also  vertical, 

e,  f\  g-    _  _ 

The  gases  issuing  from  the  two  openings  j  mix  separately 
for  each  half  in  front  and  in  rear  of  the  oven,  with  the 
gases  ascending  by  the  eight  vertical  flues  d,  e,  f,  g,  above 
described ;  the  mixture  of  the  two  portions  of  gas  L  and  j 
descends  by  six  vertical  flues  s,  t,  u,  to  pass  under  the  rear 

*  Abstracted  from  Mr.  P.  J.  Mallmann's  paper  read  before  the  Cleveland 
Institution  of  Engineers,  Middlesbrough,  April  1904. 
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part  of  the  floor  heating  it ;  thence  the  mixture  prodeeds 
always  separately  for  each  half  front  and  rear  of  the  oven 
to  the  flues  v,  furnished  with  two  valves ;  then  into  the 
collecting  channel  C,  and  to  the  vertical  chininey.  The 
two  valves  in  the  flue  v  are  intended  to  regulate  the 
draught  in  the  flues,  the  one  for  the  gases  a-nd  the  air 
introduced  in  front,  the  other  for  the  gases  and  air  intro- 
duced behind. 

On  the  whole,  in  the  operation  without  recoveiy  of 
by-products,  the  arrangement  consists  in  the  passage  of 
the  gas  by  one  range  of  openings,  chambers,  and  vertical 
flues  which  allow  of  obtaining  uniformity  of  heating  of  the 
front,  the  rear,  and  the  middle  of  the  oven.  In  the  action 
for  recovering  by-products  a  valve  is  placed  on  each  of  tlie 
three  openings  k  of  the  front  and  a  valve  on  each  of  the 
openings  k  of  the  rear  of  the  oven.  These  valves  when 
closed  prevent  ent  rance  of  the  oven  gases  into  the  flues  below. 

The  gases  proceed  by  draught  into  the  conduits  of  plate 
and  cast  iron  placed  above  the  ovens,  which  lead  them 
to  the  condensing  apparatus.  From  this  apparatus  they 
return  by  special  conduits,  "  distributing  pipes,"  placed 
above  the  ovens.  From  these  distributing  pipes  portions 
of  gas  are  taken  out  of  each  oven  to  be  introduced  into 
the  flues  of  the  front  and  the  back  and  above  the  ovens 
in  variable  quantities  regulated  by  stop  cocks. 

The  claims  for  this  coke  oven  are :  A  coke  oven  liaving 
vertical  flues  in  its  walls,  horizontal  flues  under  its  floor 
and  above  its  ceiling,  and  valved  openings  arranged  and 
operating  for  the  recovery  of  by-products  or  not  as  may 
be  required.  It  is  of  interest  to  not©  that  the  last  ovens 
of  each  battery  are  provided  with  horizontal  flues. 


THE  USE  OF  STEEL  IN  MODERN  BUILDINGS. 

A  LECTURE  was  g-iven  before  the  Bradford  Engineeiing  Society 
on  the  2nd  inst,  by  Prof.  Jolm  Goodman,  M.Inst.C.E.,  of  the 
University  of  Leeds,  on  "  The  Use  of  Steel  in  Modern 
Buildings."  The  President,  Prof.  G.  F.  Charnock,  Assoc.Inst. 
C.E.,  occupied  the  chair. 

In  glancing  at  the  circumstances  which  had  brought  about  the 
large  introduction  of  steel  into  the  construction  of  modern 
buildings,  the  author  referred  to  the  great  increase  in  value 
of  land  in  the  central  business  portions  of  our  great  cities;  when 
a  price  of  ^130  per  square  yard  had  to  be  paid  for  a  site,  it  was 
evident  that  the  space  occupied  by  walls  and  columns  must  be 
reduced  to  a  minimum.  For  ithe  safe  and  economical  design  of 
these  great  complex  steel  buildings  a  high  degree  of  scientific 
training  was  necessary.  The  architect  and  the  engineer  should 
each  do  their  portion. 

The  function  of  the  various  parts  of  a  building  must  be 
carefvilly  considered  and  the  material  most  suitable  for  each 
adopted.  The  quality  of  steel  most  suitable  for  working  into 
girders  and  stanchions  was  not  that  with  the  highest  tensile 
strength.  A  ductile  steel  of  about  30  tons  per  square  inch 
tensile  strength,  and  which  would  give  an  extension  of  about 
30  per  cent,  was  used  in  preference  to  the  very  much  harder  but 
less  ductile  tool  steel ;  for  the  modulous  of  elasticity  of  the  latter 
was  vei-y  little  higher  than  that  of  the  soft  steel.  Rigidity  was 
equally  as  important  as  strength.  In  the  processes  of  con- 
struction, heating  of  the  material  could  not  be  dispensed  with, 
but  unless  carefully  carried  out  was  a  source  of  danger.  Steel 
worked  at  a  blue  heat  became  brittle  as  cast  iron,  and  should 
Ik"  carefully  annealed.  Prof.  Arnold  had  demonstrated  that 
even  if  a  very  small  percentage  of  suh)hur  was  present  in  the 
steel  the  particles  were  lialrlc  to  segreg-ate  if  the  annealing 
process  was  too  protracted,  and  to  colonise  in  layers  transverse 
to  the  axis  of  the  bar  and  weakened  the  steel  at  this  section. 
Hence  angles  and  tees  should  be  set  cold  if  possible.  Punching 
of  steel  did  more  harm  than  was  generally  supposed,  and  an 
interesting-  .slide  was  exliibited  showing  the  deforming  effect  of 
the  punch  on  the  steel  bar.  The  section  was  shown  to  become 
coarsely  crystalline,  and  although  the  tensile  strength  was 
maintained  the  ductility  was  reduced.  Generallv  speaking, 
rivets  should  never  be  put  in  tension,  as  the  heads  would  be 
liable  to  fly  off  if  they  had  been  hammered  u>)  by  hand  at  a 
blue  heat.  Unless  the  riveting  could  be  done  hydraulically  it 
was  safer  to  use   iron  rivets. 

Iron  and  steel  behaved  similarly  under  fire.  Their  streng-th 
increased  until  a  temperature  of  about  400  deg.  Pah.  was 
reached,  after  which  it  fell  away  rapidly,  and  there  was  a 
great  risk  of  buildings  collapsing  unless  the  iron  and  steel 
work  were  properly  protected.  Uncovered  steel  beams  buckled 
in  ten  minutes  in  a  fierce  fire  where  timber  lasted  two  hours. 


In  discussing  the  question  of  live  loads  on  the  floors,  the 
Professor  remarked  that  the  weight  of  the  densest  crowd  of 
people,  which  was  given  in  some  text  books  on  building  con- 
struction as  120  lb.  per  square  foot,  was  not  found  by  experiment 
to  exceed  90  lb.  per  square  foot. 

After  showing  the  various  forms  of  steel  stanchions,  and 
remarking  as  to  their  advantages  and  defects,  the  strength  of 
short  and  long  columns  was  entered  into. 

In  an  interesting  photogi-aph  of  the  collapse  of  the  Campanile 
at  Venice,  which  was  thrown  on  the  screen,  the  pyramidal 
fracture  at  45  deg.,  such  as  occurs  in  short  compression  specimens 
in  the  testing  machine,  was  clearly  seen. 

A  diagram  showing  the  effect  of  length  on  mild  steel  struts 
of  various  sections  was  shown,  and  the  effect  of  different  methods 
of  end  liolding  on  the  buckling  load  was  explained.  Eig^dly 
bolted  ends,  and  light  counter  bracing  by  shortening  the 
effective  length  and  by  preventing  the  initial  bend  when 
loaded,  greatly  strengthened  a  column. 

The  common  method  of  bringing  a  load  on  to  a  column  by  a 
side  bracket  was  shown  to  be  a  most  wasteful  one,  requiring,  as 
it  did,  such  a  great  increase  in  sectional  area  of  the  cohimn. 

The  Professor  proceeded  to  urge  the  advantages  to  designers 
of  constructional  steelwork  of  plotting  curves  .showing  the 
cost,  weight,  and  strength  of  various  sections  of  stanchions  for 
given  lengths,  and  showed  typical  examples  on  the  screen. 

The  methods  which  were  adopted  by  Mr.  Maxam  Ende  to  with- 
stand wind  pressure  in  the  magnificent  roof  of  Olympia  were 
discussed;  special  note  being  made  of  the  round  ended  columns. 

The  character  of  the  foundations  for  high  steel  buildings  was 
described  and  illustrated.  Old  steel  rails  could  be  ef&ciently 
iLsed  (costing  about  half  the  price  of  joists),  but  must  be 
cleaned  of  rust,  or  the  concrete  would  not  adhere. 

For  the  design  of  stiffeners  in  plate  girders  the  Professor  con- 
sidered the  ordinary  Rankine  rules  to  be  wrong.  If  the  load 
were  evenly  distributed  on  either  the  top  or  bottom  flange, 
stiffeners,  he  said,  were  not  required.  But  for  concentrated 
loads  they  were,  of  course,  necessaiy;  and  as  nearly  all  plate 
girders  failed  when  tested  in  the  end  panels,  great  attention 
slioTild  be  paid  to  this  portion  of  the  girder.  Referring  to 
Fairbairn's  experiments  on  plate  girders,  he  urged  the  import- 
ance of  internal  plate  stiffeners  to  prevent  the  side  buckling  of 
box  girders. 

Passing  on  to  the  stxbject  of  wind  pressure  criticism  was  made 
of  the  401b.  per  square  foot  given  in  many  text  books  as  the 
stress  to  be  allowed  for.  Buildings  in  towns  were  very  rarely 
subject  to  a  101b.  wind.  Reference  was  made  to  Sir  John  Wolfe 
Barry's  experiments  on  the  bascules  of  the  Tower  Bridge,  where 
the  pressure  was  never  found  to  exceed  5  lb.  per  square  foot. 

Diagrams  were  thrown  on  the  screen  showing  the  effect  on 
buildings  with  roofs  of  different  pitches,  of  the  effect  of  wind 
pressure  on  the  one  side,  and  "  suction  "  on  the  leeward  side, 
and  the  various  methods  of  diagonal  bracing  or  gussets  for 
resisting  the  stress. 

The  acceleration  and  retardation  of  the  modern  high  speed 
travelling  crane  in  workshops  necessitated  special  bracing 
between  the  stanchions  to  prevent  longitudinal  oscillation. 

In  designing  structures  it  must  be  remembered  that  the 
lightest  sections,  which  were  theoretically  required,  were  not 
always  the  cheapest.  Standard  sections  should  be  specified, 
as  the  cost  of  rolling  special  sections  was  great  unless  a  very 
large  order  was  given.  It  was  cheaper  to  group  one's  sections, 
say  in  designing  a  lattice  girder,  and  use  a  comparatively  small 
number  of  different  sizes,  although  the  weight  might  come 
out  a  little  greater.  The  expense  of  erecting  one's  design  must 
not  be  forgotten,  as  labour  was  more  costly  than  material. 

In  conclusion  the  lecturer  referred  to  the  greater  soimd 
conductivity  of  steel  framed  buildings  as  comisared  with  the 
ordinary  timber  and  masonry  structures,  and  recommended  that 
joists  and  columns  should  be  bedded  on  cocoanut  matting  if 
sound-proofness  were  to  be  desired. 

The  discussion  was  oiiened  by  the  president,  who  alluded  to 
the  .sy.stem  of  reinforced  concrete  wluch  was  now  in  being,  and 
said  he  would  like  to  sec  some  local  factories  or  warehouses 
built  on  this  iilan. 

Mr.  James  Ledingham,  F.R.I.B.A.,  said  that  the  earliest 
habitations  known  were  of  timber ;  later  of  mud ;  then  baked 
mud.  The  stone  age  followed,  and  now  we  had  reached  the 
iron  or  steel  age. 

Mr.  A.  D.  Ellis,  M.Inst.M.E.,  pleaded  for  a  discrimination 
between  the  utilitarian  and  the  artistic,  and  criticised  the 
false  effect  of  the  ma^^onry  casings  of  the  Tower  Bridge. 

Mr.  James  Watson,  M.Inst.C.E.,  advised  the  young  mem- 
bers in  designing  their  structures  to  use  the  materials  nearest 
at  hand  in  the  best  possible  way.  and  to  keep  the  factor  of 
safety  high.  He  alluded  to  the  fallacious  nature  of  some  tests 
of  cast  iron,  and  how  calculations  as  to  strength  of  this  metal 
could  be  upset  by  the  effect  of  a  frosty  morning  or  a  shower 
of  rain  on  the  casting  as  it  cooled. 

Tlie  discussion  was  continued  bv  Mr.  F.  E.  P.  Edwards, 
.A.R.I.B.A.,  and  Messrs.  Hiles  and  Parkinson,  and  the  n^eetiug 
closed  with  a  hearty  vote  of  thanks  to  Prof.  Goodman  for  his 
lecture. 
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THE    METAL  MARKETS. 

October. 

/'if/  IrcH. — Prospects  in  tlie  jjig-irou  trade  are  improving,  and 
prices,  all  round,  exhibit  a  strong  upward  tendency.  Operations 
in  warrants  by  speculators  led  to  a  rise  in  prices  which  brought 
forward  the  regular  buyers,  with  the  result  that  a  considerable 
amount  of  legitimate  business  was  done  during  the  latter  part 
01  tlie  month.  Cleveland  warrants  reached  44s.  lOd.,  which  is 
higher  than  they  have  been  since  last  April.  No.  3  Cleveland 
g.m.b.  at  the  end  of  the  month  was  realising  44s.  No.  1  has 
been  advanced  to  46s.  3d.;  No.  4  foundry,  to  43s.  6d.;  No.  4 
forge,  to  41s.  9d.;  mottled,  to  40s.  9d. ;  and  white,  to  4l)s.  6d. 
per  ton.  The  e.xports  of  pig  iron  from  the  Cleveland  district 
during  October  only  amounted  to  85,410  tons,  a  lower  figure 
than  for  any  October  in  the  last  ten  years,  with  the  one 
exception,  1898.  Compared  with  October  of  last  year  there  is  a 
falling  off  of  29  per  cent.  The  decline  is  chiefly  attributable 
to  the  curtailment  of  trade  with  Scotland.  Less  than  32,000 
tons  were  sent  from  Cleveland  to  Scotland  last  month,  or  very 
little  more  than  half  the  quantity  in  October,  1903.  For  the 
ten  months  ended  October  31st  this  year,  the  total  shipments  of 
pig  iron  from  Cleveland  are  smaller  than  for  the  corresponding 
period  of  any  year  since  1894.  The  actual  quantity  was 
S70,692  tons,  which  is  16  per  cent  less  than  last  year.  The 
shipments  of  pig  iron  from  Scotland  this  year  up  to  the  end  of 
October  show  a  decrease  as  compared  with  last  year  of  about 
39,000  tons,  while  those  from  Cumberland  are  less  by  about 
42,000  tons.  At  Barrow-in-Furness  the  demand  for  hematite 
pig  iron  continues  very  dull,  but  prices  remain  steady  with 
mixed  Bessemer  numbers  at  53s.  6d.  net  f.o.b.,  a  quotation  which 
has  now  remained  unchanged  for  about  four  months.  Steel 
makers,  who  are  always  the  largest  buyers  of  hematite  pig  iron, 
are  taking  only  about  one-half  their  usual  supplies,  while  the 
trade  doing  with  the  North  of  England,  Sheffield,  and  the 
Midlands  is  smaller  than  it  has  been  for  years.  The  Scotch 
pig-iron  makers  have  mostly  raised  their  prices  for  special 
ijrands,  some  of  which  now  are:  — 


No. 

1. 

No. 

3. 

s. 

d. 

s. 

d. 

51 

e 

48 

0 

52 

0 

48 

6 

55 

6 

49 

6 

03 

0 

53 

6 

56 

0 

50 

0 

Summerlee,  at  Glasgow   

57 

0 

50 

0 

Coltness,  at  Glasgow  

03 

6 

53 

6 

Gkugai  uock,  at  Ai'drossau  

56 

0 

50 

0 

50 

6 

48 

0 

Dalmellingt  m,  at  Ayr   

50 

6 

47 

0 

58 

0 

51 

0 

57 

0 

51 

0 

On  the  London  Metal  Exchange  the  daily  settlement  prices  for 
the  three  classes  of  pig  iron  advanced  with  the  month.  On 
the  second,  the  official  quotations  were:  Scotch,  50s.  3d.; 
Cleveland,  43s.  l^d. ;  and  hematite,  52s.  3d.  On  the  31st,  they 
were:  Scotch,  50s.  lO^d. ;  Cleveland,  44s.  6d. ;  and  hematite, 
53s.  per  ton.  Over  the  whole  month,  the  average  values  work 
out  at:  Scotch,  50s.  6d.;  Cleveland,  43s.  8^d. ;  and  hematite, 
52s.  6d.  The  average  values  for  the  previous  month  -were : 
Scotch,  5i)s.  6d. ;  Cleveland,  43s.  O^d. ;  'and  hematite,  52s.  3d. 
Stocks  of  pig  iron  in  the  public  stores  continue  to  increase,  the 
quantities  held  at  the  end  of  October,  as  given  below,  showing 
an  increase  in  the  aggregate  as  compared  with  those  held  at 
the  beginning  of   the  month,  of   16,772  tons. 


Public  Stores  Stocks  op  Pig  Iron. 


Oct.  let. 

Get.  31st. 

Tons. 

Tons. 

Connal's,  at  Glasgow  

0,554 

9,524 

97,238 

IIS.OJS 

Connal's,  at  Mlddle>brough,  hematite   

300 

300 

Hematite,  West  Coast   

13,380 

12,392 

To'als  

120,472 

137,244 

The  number  of  furnaces  in  blast  at  the  end  of  October  in 
Scotland,  Cleveland,  and  Cumberland  were  84,  77,  and  25 
respectively,  against  85,  80,  and  28  respectively  last  year. 
It  has  been  officially  certified  that  the  average  2)rice  realised  by 
the  iron  masters  last  quarter  for  No.  3  Cleveland  pig  iron  was 
42s.  6'39d.  per  ton,  that  being  6'8d.  per  ton  less  than  in  the 
previous  quarter,  Is.  7d.  less  than  at  the  commencement  of  the 
year,  and  4s.  less  than  the  figure  reported  for  the  third  quarter 
of  1903,  when  the  average  was  46s.  6  9d.  per  ton.  The  realised 
average  was  thus  somewhat  below  the  average  of  the  quoted 
prices  during  the  quarter.  In  accordance  with  the  sliding  scale 
the  wages  of  blast-furnace  men  in  the  North  of  England  have 
been  reduced  0  75  per  cent,  and  are  now  4J  per  cent  below 
those  ruling  in  the  last  quarter  of  1903.  Kailway  rates  for 
the  carriage  of  iron-making  materials  in  the  North  of  JCngland 
are  regula.ted  by  sliding  scale  based  upon  this  realised  price 
of  No.  3  Cleveland  pig  iron,  and  these  rates  are  this  quarter 
reduced  by  one  per  cent,  making  the  decrease  for  the  last  twelve 
months  4  per  cent. 

Manufactured  Iron  and  Sted. — A  further  slight  improve- 
ment in  the  condition  of  the  finished  iron  and  steel  trades  is 
noticeable,  manufacturers  receiving  niore  inquiries  and  securing 
oiders  rather  more  readily  than  of  late.  At  Middlesbrough  steel 
ship  plates  are  now  fetching.  ^5  12s.  6d.  per  ton,  and  the  demand 
is  improving  both  on  home  and  Continental  account.  Steel 
angles  are  selling'  at  =£4  17s.  6d.  per  ton,  and  heivy  steel  rails 
at  ,£4  10s.,  the  latter  being  the  net  price  at  the  works,  while 
plates  and  angles  are  each  subject  to  the  usual  2i  per  cent 
discount.  No  improvement  has  taken  place  in  the  finislied  iron 
trade  of  Scotland,  which  contimies  in  keen  comijetition  with 
English  makers,  and  Scotch  makers  have  been  compelled  to 
reduce  their  2>rices  for  bars  by  2s.  6d.  per  ton,  unbranded  bars 
being  now  quoted  j65  15s.,  crown  bars  Ma  17s.  6d.,  and  best  bars 
£Q  5s.,  all  less  the  customary  5  per  cent  discount.  The  Scotch 
steel  trade  continues  depressed.  The  question  of  prices  has  been 
before  a  meeting  of  the  steel  combination,  but  so  far  no 
alteration  has  been  made.  It  is  anticipated  that  mutual 
advantage  will  result  ultimately  from  the  understanding  now 
arrived  at  between  the  En,g-lish  iind  Scotch  makers.  This 
understanding  does  not  extend  to  the  regulation  of  prices,  but 
was  simply  an  agreement  that  north  of  England  plate  makers 
will  not  supply  pla,tes  to  Scotch  consumers,  and  Scotch  producers 
will  not  'Send  their  plates  to  the  north  of  England.  Consujners 
and  merchants  do  not,  as  a  rule,  view  tliis  movement  with 
favour,  as,  they  contend,  in  the  event  of  makers  in  either 
district  unduly  raising  prices  it  would  lead  to  the  importation  of 
American  or  German  material,  and,  moreover,  it  is  feared  that 
it  will  stifle  healthy  competition.  Arrangements  are  reported 
to  have  been  made  for  bringing  several  thousand  tons  of  steel 
ship  plates  from  America  to  the  Clyde.  The  first  few  consign- 
ments are  said  to  be  for  shipbuilders  at  Port  Glasgow.  A 
further  reduction  of  2s.  6d.  per  ton  in  the  price  of  steel  angles — - 
namely,  to  £b  per  ton — by  the  Scotch  steel  makers,  is  reported 
to  have  led  to  the  booking  of  a  considerable  amount  of  work.  In 
South  Shropshire  the  demand  in  the  iron  trade  continues  steady, 
and  mills  and  forges  are  running  more  regularly.  Best  marked 
iron  bars  remain  at  d£8  per  ton,  with  common  unmarked  sorts 
at  ^5  15s.  to  <£6.  Steel  billets  are:  Bessemer,  <£4  2s.  6d.  to 
Mi  5s.;  and  Siemens,  J4  10s.  to  ^£4  15s.  Mild  steel  bars  at 
Birmingham  remain  at  iJ6  to  £Q  5s.  per  ton.  Corrugated  sheets 
galvanised,  are  quoted  here  at  ^10  5s.  per  ton  delivered  at 
Liverpool.  Steel  girders  are  fetching  £^  15s.  to  <£6  5s.;  and 
steel  angles,  ^5  5s.  to  £b  10s. 

Copprr. — One  of  the  chief  features  of  the  copper  market 
during  October  was  the  persistent  advances  by  the  leading 
American  producers  in  the  price  of  electrolytic,  which  stimulated 
speculative  support,  and  though  a  slight  set  back  was  in 
evidence  at  one  time,  owing  to  the  political  outlook,  a  sharp 
recovery  took  iilace  and  values  at  the  close  of  the  month  were 
aliout  8  per  cent  higher  than  those  ruling  at  the  beginning. 
The  daily  settlement  price  for  standard  copper  on  the  London 
market  advanced  from  c£58  5s.  on  the  second  of  the  month,  to 
£&2  12s.  6d.  on  the  31st.  The  average  value  over  the  whole 
montii  works  out  at  jB59  IBs.  lid.  and  compares  with  ,£57  13s.  6d. 
for  the  previous  month.  The  visible  supply  of  copper  at  the 
beginning  of  the  month  .stood  at  13,878  tons,  and  the  stocks  in 
England  and  Franco  then  amounted  to  7,500  tons.  At  the  close 
of  tlie  month,  the  visible  suijply  was  less  by  382  tons,  while  the 
stock.s  in  England  and  France  had  increased  to  8,090  tons.  The 
higher  prices  ruling  towards  the  end  of  the  month  had  very 
little  effect  in  bringing  consumers  into  the  market.  Strong 
sheets  were  advanced  in  price  early  in  the  month,  from  .£72 
per  ton  to  ,£74,  and  best  selected  copper,  which  changed  hands 
at  about  £Q2  during  the  first  week  of  the  month,  was  fetching 
d664  5s.  to  ^65  5s.  per  ton  at  the  end  of  the  month. 

Till. — -Dealings  in  tin  were  fairly  liberal,  but  the  market  under- 
went numerous  fluctuations.  The  visible  supply  at  the  beginning' 
of  the  month  amounted  to  15,213  tons.  On  the  31st  it  had 
declined  to  13,721  tons,  which  led  to  considerable  bear  covering 
and  less  free  offerings  by  holders.  Shipments  from  the  Straits 
for  the  month  reached  a  total  of  5,017  tons,  of  which  3,735  tons 
came  to  London,  370  tons  went  to  America,  and  the  remainder 
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to  the  Continent.  The  shrinkage  in  the  stocks  of  tin  on  the 
spot  caused  a  steady  upward  movement  in  prices  which  was 
still  further  strengthened  by  an  improved  demand  from 
America,  better  consumption  in  the  tinplate  trade  of  South 
Wales,  and  a  disinclination  to  soil  on  the  part  of  Eastern 
operators.  Tlie  demand  from  consumers,  however,  continued 
largely  of  a  hand-to-mouth  character.  On  the  London  Metal 
Exchange  the  daily  settlement  price  for  Straits  tin  advanced 
steadily  with  the  mouth..  On  the  second,  the  official  quotation 
was  .£128  7s.  6d.,  and  on  the  .31st,  .£132  os.  Over  the  whole 
month  the  average  value  was  £1Z0  lis.  per  ton,  as  against 
.£126  7s.  4d.  for  September.  English  tin,  at  the  close  of  the 
month,  was  fetching  i;i.33  10s.  per  ton. 

Lead. — The  restricted  offerings  of  lead  during  October, 
especially  for  prompt  delivery,  caused  a  further  improvement  in 
values.  Tlie  approaching  close  of  the  shipping  season  to  Russia 
is  chiefly  responsible  for  the  rush  upon  .spot  metal,  and  forward 
delivery  is  neglected,  but  tlie  undertone  of  the  market  is 
exceedingly  good.  Spanisli  lead  at  the  close  of  the  month  was 
realising  £12  8s.  9d.  to  £12  10s.  per  ton,  Avith  Phiglish  at 
£12  ISs.  The  imports  of  lead  into  the  United  Kingdom  during 
September  amounted  to  20,737  tons,  as  against  a  total  of  21,303 
tons  in  September,  1903.  Of  the  total  imported  in  September 
this  year,  9,011  tons  came  from  Sjjain,  6,307  tons  came  from 
Australia,  and  3.3.57  tons  from  the  United  States.  The  exports 
of  English  lead  totalled  2.048  tons,  and  of  foreign  1,231.  tons. 

Spelhr. — The  improved  demand  from  galvanisers  continued 
throughout  October,  and  since  supplies  remained  short  the 
market  ruled  finn  and  prices  advanced.  American  spelter  is 
now  arriving  in  the  I>iverpool  district  and  will  doubtless  largely 
prevent  furtlier  scarcity  which  would  otherwise  prev.Til.  G.O.B.'s 
at  the  close  ol  October  were  fetching  £23  1.5s.,  ;uul  speciiil 
sorts,  _£24..  as  no:,iust  £22  10s.  and  £22  17s.  6d.  for  G.O.B.'s 
and  "specials,"  respectively,  at  the  beginning  of  the  month. 

Anfimnny  was  in  fair  demand  at  about  £26  to  £26  10s. 
throughout  the  month. 


INVENTIONS  OF  THE  WEEK. 

By  M.\BKS  ANn  Clerk,  Tlic  rirniicaj  Engineir  Patent  Agency, 
18,  .Southampton  Buildings,  Ch;\uccry  Lane,  London,  W.C. ; 
30,  CrotiS  .Street,  Manchester;  and  13,  Temple  Street, 
Birmingham. 

The  first  date  given  after  the  number  of  each  specification,  is  the  date 
of  application.  The  second  date  is  that  of  the  advertisement  of 
acceptance  of  the  complete  specification. 

The  following  accepted  specifications  were  advertised  on  the  date 
mentioned,  and  within  tioo  months  of  such  date  any  person  properly 
interested  can  oppose  the  scaling  and  grant  of  the  patent  by  giving 
formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  specification  herein  referred  to,  or  of  any  other 
published  patent  specification,  will  be  forwarded  post  free  for  one  shilling 
upon  application  being  sent  to  Messrs.  Marks  and  Clerk  at  either  of 
the  above  addretses. 

Lifting  Jack.  C.  E.  Roth.  No.  21941,  of  12th  October,  1903. 
Ad.  of  ac.  October  12tli,  1904. — The  object  of  this  invention  is 


but  which  will  also  permit  of  the  jack  and  load  being  propelled 
along  a  runway  with  comparative  ea.se. 

Apparatus  for  effecting  Exchange  of  Temperatures 
for  use  as  a  Steam  Superheater.  Johoen  P-iodnstad.  No. 
31950,  of  October  12th,  1903.  Ad.  of  ac,  October  12th,  1904.— 
'lliis  invention  relates  to  superheaters  or  apparatus  for  effecting 
interchange  of  temperature,  consisting  of  the  combination  of  an 
outer  and  an  inner  box  relatively  arranged  so  that  a  space 
surrounds  the  inner  box,  means  for  separating  the  space  into 
two  compartments  an  inlet  communicating  with  one  compart- 


Specification  No.  21941,  of  1903. 

to  provide  a  .structuro  of  lifting  jack  and  support  which  will  not 
only  elevate  a  heavy  load,  with  a  minimum  amount  of  power. 


Specification  No.  21950,  of  1903. 

mcut  and  an  outlet  comnnmicatiug  with  the  other  compartment 
and  sets  of  Field  tulies,  having  the  outer  members  of  one  set 
comniunicatino-  with  one  of  the  compartments  and  the  outer 
uu'mbers  of  amither  set  communicating  with  the  other  ot  the 
said  compartments,  the  inner  members  of  the  Field  tubes  all 
communicating  with  the  inner  box;  the  object  being  to  provide  a 
simple  and  readily  constructed  apiwatus  in  which  vapours  or 
o-ases  are  vei-y  equally  distributed  so  as  to  be  caused  to  pass 
practically  into  all  the  tubes  of  the  apparatus. 

Device  for  Measuring  the  Weight  of  Steam  when 
passing  through  a  Pipe,  etc.  K.  s.  K  BAv^TrN,  No.  -iiOPe 
of  6th  November,  1903.  Ad.  of  ac,  October  12tli,  1904.— ibis 
invention  has  reference  to  an  apparatus  for  measuring  and 
indicating-  the  weight  of  steam  and  volume  of  steam  passing 
Uuouo-h  a  pipe  or  otlier  medium  consisting  of  a  suitable  casing, 
a  valve  located  in  the  casing,  a  piston  on  the  valve  spindle  fomi-- 


Specifioation  No.  24C96,  of  1903. 

ing  with  the  upper  portion  of  the  easing  a  dash  pot,  a  lever 
connected  to  the  spindle  of  the  valve  and  adapted  to  engage  with 
another  spindle  or  shaft  joni-nalled  in  the  casing  of  the  valve, 
and  a  pointer  on  the  last  named  spindle  working  in  conjunction 
with  a  slidable  finger  mounted  on  a  graduated  scale  and  a 
graduated  s«ile.  Fig.  1  is  a  sectional  elevation,  and  fig.  2  an 
end  elevation  of  such  an  apparatus. 

Internal-combustion  Motors.  E.  W.  Lf.wis  and  The 
Daimler  Motor  Company  Limited.  No.  24571,  of  12th 
November,  1903.  Ad.  of  ac,  12th  October,  1904.— This  invention 
relates  to  internal-combustion  motors,  and  has  for  its  object 
to  increase  the  efficiency  of  the  same  by  reducing  the  capacity  of 
the  inlet  and  exhaust  ports,  while  providing  ample  room  tor 
the   valve-operating  gear  and  for  the  water  jacketing.  Ihe 
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invention  consists  essentially  in  arranging  the  ports  and  valves 
at  an  angle  to  the  axis  of  the  cylinder  so  that  the  valve  lieads 


Specifioation  No.  24571,  of  190::. 

are  larought  close  to  the  combustion  space  and  the  capacity  of 
the  ports  is  correspondingly  reduced. 

Fittings  for  Gauge  Glasses  for  Indicating  the 
Water  Level  in  Steam  Boilers,  etc.   H.  K,  Gki  ^-HAM  No. 

25445,  of  21st  November,  1903.    Ad.  of  ac,  October  12tli,  1904.— 


Specifioation  No,  2544.1,  of  1903. 

This  invention  relates  to,  in  water  level  indicators,  a  gauge 
glass  secured  to  upper  and  lower  fittings  by  means  of  nuts,  a 


ferrule  placed  adjacent  to  each  nut,  one  or  bcjth  of  the  ferrules 
l)eing  adapted  to  slide  on  a  cylindrical  exteii.sion  on  the  nut 
adjacent  to  it  and  to  bo  placed  in  position  and  rcniovcd  without 
interfering  with  the  gauge  glaiis,  and  a  front  transparent  shield, 
and  back  perfoirated  shield,  both  adapted  to  bo  held  by  the 
ferrules. 

Adjustable  Dividers,  Compasses,  Callipers,  and  like 

Instrurnents.  A,  W.  Dahcue,  J.  Undkhwood,  and  I''.  L.  Dahcu;;. 
No.  1148,  of  16th  Januaiy,  1901-.  Ad.  of  ac,  12th  October, 
1904. — This  invention  relates  to  dividers,  compasses,  callipers, 
:ind  like  instruments,  and  consists  in  a  link  pivoted  at  one  end  on 


biiBcificatiou  No.  lUS,  ol  1901. 

a  lixcd  pivot  oil  one  leg  of  the  instrument,  and  at  the  other 
end  on  a  bolt  sliding  longitudinally  and  adjustable  in  a  slot  in 
the  other  leg,  or  in  u  plate  attached  thereto,  whereby  the 
legs  may  be  secured  at  any  angle  desired. 

Valve  Gear  of  Direct-acting  Steam  Engines.  J. 

Frikakt.  No.  175.58,  of  12th  August,  1904.  Ad.  of  ac,  12th 
October,  1904. — This  invention  relates  to  valve  gear  for  direct- 
acting  steam  engines,  comprising  a  cylinder  or  cylinders,  each 
having  for  the  admission  and  exlunist  of  the  steam  four  balanced 


Specificatiou  No.  17.515,  of  1904. 

piston  valves  mounted  Jike  the  valves  of  a  Corliss  engine,  but 
adapted  to  slide  instead  of  tiiming  around  their  axis,  in  com- 
bination with  a  mechanism  actuating  the  two  outlet  valves 
positively  and  the  two  inlet  valves  through  the  medium  of  a 
trip  gear  placed  under  the  control  of  the  governor. 

Automatic  Steam  Trap.  T-  IIosshaudt.  No.  18768,  of 
;50th  August,  1904.  Ad.  of  ac,  12th  October,  1901.— This 
invention  relates  to  an  automatically  operating  steam  trap  con- 
sisting in  combination  of  a  valve  box  adapted  to  be  connected 


Fio.  1.  Fig.  2. 

Specification  No.  1S76S,  of  1904, 

to  a  steanii  pipe,  and  having  a  partition  at  a  suitable  position 
between  the  inlet  and  outlet  ports,  a  vertical  or  ascension  pipe 
fixed  in  the  partition,  one  end  of  which  opens  into  the  inlet  side 
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and  the  ollior  into  the  outlet  side  of  tlie  valve  box,  tlie  outlet 
end  of  the  pipe  serving'  also  as  a.  guide,  and  seating  for  a  valve 
adapted  I  herein,  over  which  valve  is  a  elosed  hollow  vessel  having 
a  UrxiUl  '  diaphragm  and  filled  witli  a  readily  oxpansihlc  liquid 
(-iiii  li  ;is  lienzine)  is  arranged  in  sueh  a  manner  that  on  steam 
beiii'4  admitted  the  liquid  will  be  caused  to  expand  to  such  an 
extent  as  to  force  the  flexible  diaphragm  outwards  until 
it  eh.)si.'s  the  valve;  and,  when  steam  is  sliut  off,  will,  on  the  parts 
becoming  again  cool,  si>ring  back  to  its  normal  position  and 
thereby  permit  the  escape  of  the  water  or  condensed  steam  in 
the  trap.  Fig.  1  is  a  vertical  sectional  \'iew  showing  the  valve 
closed,  and  fig.  3  a  similar  view  showing  the  valve  open. 

Sparking  Plugs  for  Internal-combustion  Engines. 

I.  F.  Eene.  No.  18654.  of  29tli  August,  19at.  Ad.  of  ac.,  12tk 
October,  1904. — Tliis  invention  comprises  in  a  sparking  plug, 
the  combination  of  the  metal  body  of  the  plug,  a  central  con- 
ductor paiSsing  through  it  but  insnlated  from  it,  a  screw  by 
wliicli  tlie  Ijody  of  tlie  plug  is  screwed  to  the  required  part  of  the 
motor,  a  more  or  less  hemispherical  hollow  projection  upon  the 
lower  end  of  the  body,  a  recess  in  the  projection  jM-olonged  at 
its  upper  end  into  a  screwed  recess  at  the  upper  end  of  the  body 
of  the  plug,  a  shoulder  in  the  recess,  an  insulating  covering  for 


Specification  No.  1S654,  of  19t4. 


the  central  conductor,  a  flange  upon  the  insulating  covering 
fitting  freely  into  the  recess,  a  nut  fitting  round  the  insulating 
covering  above  the  flange  and  screwing  into  the  screwed  recess  so 
as  to  hold  the  conductor  firmly  in  its  place,  a  screw  thread  upon 
the  uijpereudof  the  metal  conductor  above  the  insulating  cover- 
ing, and  an  adjustable  nut  upon  llie  screw  thread  by  which  a 
conducting  wir©  can  be  held  in  electrical  connection  with  the 
central  conductor,  a  wire  projecting  from  the  lower  end  of  the 
central  conductor,  and  passing  through  a  central  hole  in  the 
bottom  of  the  hollow  hemispherical  projection,  but  leaving  a 
narrow  annular  space  between  thcin. 

Internal-combustion  Engine.  D.  Coberts,  C.  James,  and 
J.  W.  Young.  No.  18976,  of  2nd  September,  loai.  Ad.  of  ac, 
12th  October,  1904. — This  invention  relates  to  improvements  in 
internal-combustion  engines  of  the  kind  wherein  the  vaporiser  is 


Fig.  I. 


connected  to  the  end  of  the  combustiim  cliamhcr  of  the  cylinder 
by  means  of  a  narrow  neck,  and  the  main  object  of  the  invention 
is  to  effect  an  economy  in  the  consumption  of  fiiel._  In  such 
engines  as  heretofore  made  the  vaporiser  and  air  inlet  and 
exhaust  valves  have  been  so  arranged  that  a  considerable  space 


or  clearance  exists  in  the  air  inlet  and  exhaust  valve  box  and 
between  the  neok  of  the  vaporiser  and  the  piston  when  the  latter 
is  at  the  end  of  its  stroke.  According  to  the  present  invention 
the  vaporiser  and  air  inlet  and  exhaust  valves  are  so  arranged  that 
the  aforesaid  clearances  are -.voided,  and  to  this  end  the  air  inlet 
and  exhaust  valves  are  placed  in  the  end  or  back  cover  of  the 


Fio.  2. 

Specification  No.  18978,  of  1904. 


cylinder,  the  vaporiser  neck  being  also  arranged  in  the  end 
cover  and  communicating  with  tlio  vaporiser  which  is  either  also 
placed  at  the  end  of  the  cylinder  or  laterally  of  the  same.  Fig.  1 
is  a  sectional  end  view  of  the  cylinder  of  an  internal-combustion 
engine  having  the  improvements  applied  thereto,  and  fig.  2 
is  a  sectional  plan  view  thereof. 


LAUNCHES  AND  TRIAL  TRIPS. 


Caledonia. — On  October  21st  the  new  steamer  Caledonia 
was  launched  from  tlie  yard  of  Messrs.  D.  and  W.  Henderson 
and  Company  Limited,  Partick.  The  Caledonia  is  a  strikingly 
handsome  and  imposing-looking  vessel,  with  a  straight  stem 
and  elliptical  stem,  having  two  steel  pole  masts  of  fore  and 
aft  schooner  rig,  and  two  tall  funnels.  There  is  a  spacious 
bridge  house,  a  long  poop  house,  and  a  commodious  forecastle. 
The  vessel  is  divided  up  into  nine  watertight  compartments, 
and  the  accoinniodatioii  is  distributed  throughout  six  decks — 
the  'tween  deck,  the  main  deck,  the  upper  deck,  the  bridge 
deck,  tlie  promenade  deck,  and  the  boat  deck.  She  is  515  ft. 
in  length  over  all,  58  ft.  in  moulded  breadth,  36  6  ft.  deep  to 
the  tonnage  deck,  and  -of  9,400  tons  gross,  and  about  16,000  tons 
displacement.  The  Caledonia  will  bo  propelled  by  two  sets  of 
powerful  triple-expar.sion  marine  engines  of  the  latest  type, 
with  cylinders  of  31^- in.,  51^  in.,  and  85  in.  diameter  respec- 
tively by  4  ft.  6in.  stroke.  There  are  four  double-ended  boilers 
and  four  single-ended  boilers,  all  of  the  best  Siemens-Martin 
steel,  with  48  patent  withdrawable  furnaces,  giving  a  heating 
surface  of  nearly  30,000  square  feet.  The  steam  steering  gear 
is  of  special  design,  "with  angled  barrels  and  gear  wheels  of 
annealed  east  steel,  while  a  patent  liquid  controlling  brake 
has  been  fitted  to  avoid  jarring  and  straining  in  heavy  weather. 
On  the  forecastle  head  there  is  p)laced  a  direct  steam  capstan 
windlass,  fitted  with  warping  ends,  brake  stoppers,  etc.  The 
Caledonia  is  not  only  a  passenger  vessel,  she  will  be  able  to 
carry  a  large  cargo  lais  well,  so  she  is  provided  with  specially 
large  hatches,  which  are  required  for  the  bulky  electrical  and 
other  machinery,  rails,  ironwork,  etc.,  which  is  now  exported 
from  America  to  Britain.  The  cargo  will  be  loaded  and  dis- 
charged by  means  of  ten  horizontal  winches  specially  con- 
structed for  the  steamer.  The  Caledonia  will  be  the  largest 
vessel  yet  built  to  regularly  ti'averse  the  somewhat  tortuous 
channel  of  the  upper  Clyde.  The  steering  will,  of  course,  be 
materially  facilitated  by  means  of  the  twin  propellers.  Bilge 
keels  13  in.  wide  and  220  ft.  long  are  fitted  to  the  vessel's  side 
in  such  a  manner  as  practically  to  obviate  all  rolling  in  heavy 
weather. 

Lanka. — On  October  29th  Messrs.  Wm.  Denny  and  Brothers, 
Leven  Shipyard,  Dumbarton,  launched  from  their  yard  the 
steel  turbine  steamer  Lanka,  the  third  of  a  series  which  they 
have  constructed  to  the  order  of  the  British  India  Steam  Naviga- 
tion Company  for  their  colonial  trade.  The  principal  dimensions 
are:  Length,  275  ft.;  breadth,  44  ft.;  depth,  25  ft.  6  in.  She  is 
of  the  poop,  bridge,  and  forecastle  type,  having  accommodation 
for  first-class  passengers  in  the  bridge,  for  second-class  in  the 
poop,  and  for  crew  in  the  forecastle.  As  the  ship  has  fine  lines, 
being  intended  to  maintain  a  high  rate  of  speed,  there  is  only 
a  limited  amount  of  cargo  carried;  but  the  cargo  appliances, 
which  consist  of  powerful  double  winches  at  each  hatchway, 
enable  the  amount  carried  to  be  promptly  handled.  The  vessel 
has  a  steam  windlass  for  working  the  anchor,  and  a  steam 
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steering  gear  aft  fitted  with  Bobbie's  patent  hydraulic  brake. 
The  turbines  will  be  supplied  by  the  Parsons  Marine  Steam 
Turbine  Comj^any,  while  the  boilers  and  remainder  of  j)ro- 
pelling  machinery  will  be  supplied  by  Messrs.  Denny  and 
Company,  of  Dumbarton. 

Lhasa. — Tlic  new  turbine  steamer  Lhasa,  the  first  of  four 
br.ilt  and  building  by  Mcissrs.  \Vm.  Denny  and  Brothers,  Dum- 
barton, for  tlie  British  India  Steam  Navigation  Company, 
went  down  the  Firth  of  Clyde  on  October  lath  on  her  speed 
trials.  The  Lhasa  and  her  sister  ships  ar*;  intended  for  the 
mail  service  on  the  Indian  coast,  and  besides  being  tlio  first 
tiirbine-driveu  vessels  to  be  placed  on  these  waters,  they  will 
aliso  take  first  place  in  point  of  speed  on  service.  Her  principal 
dimensions  are:  Lengtn,  275  ft.;  breadth,  44  ft.;  depth,  25  ft. 
6  in.  In  tjpo  she  is  of  the  pojp,  bridge,  and  forecastle 
description,  and  her  cabin  accommodation  is  eminently  suitable 
for  a  vessel  trading  in  the  tropics 

Dora- — -Messrs.  Eussell  and  Company,  shipbuilders,  Port- 
Glasgow,  launched  on  October  20th  a  steamer  built  by  them 
to  tne  order  of  Messrs.  Fratolli  Cosulich,  Trieste,  'ihe  new 
vessel,  which  was  named  Dora,  is  specially  fitted  for  the 
emigrant  carrying  trade.  Sh3  has  been  built  to  the  spar-deck 
class,  and  has  a  dead-weight  carrying  capacity  of  about  4,000 
tons  on  about  22ft.  Sin.  draugfit,  and  is  of  the  following 
dirceusions :  Length,  295  ft.;  breadth,  40  ft.  4  in.;  depth 
moulded,  20  ft.  Her  cylinders  are  24  in.,  40  in.,  65  in.,  by 
42  in.  stroke.  Engines  will  be  supplied  by  Messrs.  J.  G. 
Kincaid  and  Company,  Greenock. 

Durndale. — The  Dumdale,  which  has  just  been  completed 
by  Messrs.  Swan,  Hunter,  and  Wigham  Richardson  Limited, 
has  comjDleted  her  trial  trip  off  the  Tyne.  The  steamer  was 
ordered  by  the  Societe  General©  de  Transports  Maritimes  a 
Vapeur,  of  Marseilles,  through  Messrs.  H.  E.  Moss  and  Co., 
of  Liverpool;  but  she  has  since  been  sold  to  the  Durndale 
Steamship  Company  Limited,  of  Liverpool,  Messrs.  H.  E.  Moss 
and  Co.,  being  the  managers.  The  steamer  is  336  ft.  in  length, 
by  45jft.  beam,  by  26^  ft.  depth,  and  she  will  carry  5,300  tons 
dead  weight.  The  propelling  machinery  consists  of  a  set  of 
triple-exjjansion  engines,  having  cylinders  22  in.,  37  in.,  62  in. 
diameter  by  42  in.  stroke,  which,  together  with  the  two  boilers, 
have  also  been  constructed  by  Messrs.  Swan,  Hunter,  and 
Wigham  Eichardson  Limited.  On  the  trial  trip  the  machinery 
worked  without  the  slightest  hitch,  giving  satisfaction  to  all 
concerned. 

Nord. — The  new  steamer  Nord,  built  by  the  Sunderland 
Sbipbuilding  Company  Limited,  has  had  her  official  trial.  The 
principal  dimensions  of  the  vessel  are  314  ft.  between  perpen- 
diculars, by  46  ft.  6  in.  breadth  extreme,  by  23  ft.  O-^-in.  deep. 
The  steamer  carries  4,750  tons  dead  weight  on  a  light  draught 
of  water.  The  trial  was  most  satisfactory  in, every  way.  'ihe 
macliinery  was  supplied  by  the  North-Eastern  Marine  Engineer- 
ing Company  Limited,  having  cylinders  23  in.,  38  in.,  and  62  in. 
by  42  in.  stroke,  which  worked  perfectly,  a  mean  speed  of 
about  lOV  knots  being  obtained.  The  vessel  has  been  built 
to  the  order  of  Messrs.  La  Compagni©  des  Bateaux  a  Vapeur 
du  Nord. 

Arranmoor. — The  steamer  Arranmoor,  built  by  Messrs. 
John  Blumer  and  Company,  of  Sunderland,  for  the  Moor  line 
of  Messrs.  Walt-ir  Runciman  nnd  Company,  of  Newcastle,  has 
been  for  her  trial  trip.  The  vessel  is  of  the  following  dimen- 
sions:  Length,  314  ft.;  beam,  46  ft.  6  in.;  depth,  23  ft.  0^  in. 
The  engines,  by  Messrs.  John  Dickinson  and  Sons  Limited, 
are  23  in.,  38  in.,  and  62  in.,  by  42  in.  stroke,  with  two  large 
boilers  of  160  lb  pressure.  Tlie  dead-weight  capacity  is  about 
4,650  tons  on  19  ft.  9  in.  draught.  The  result  of  the  trial 
was  perfectly  satisfactory  to  the  owners'  representative. 

There  was  launched,  on  October  25th,  from  the  shipbuilding 
yard  of  Messrs.  Smith's  Dock  Company  Limited,  North  Shields, 
two  steel  steam  trawlers.  The  names  of  the  vessels  are  the 
Anglia  and  Dania,  the  former  being  named  by  Mrs.  Nightingall. 
The  dimensions  of  the  vessels  are  115  ft.  by  21  ft.  4  in.  They  will 
be  fitted  witli  engines  supjilied  by  Messrs.  MacColl  and  Pollock 
Limited,  Sunderland,  the  cylinders  of  whicli  will  be  12  in.,  20  in., 
and  32  in.,  by  23  in.  stroke,  and  the  boiler  12  ft.  by  10  ft.  and 
of  180  lb.  pressure. 

Wathfield. — On  October  25th  there  was  launched  from  the 
shipbuilding  yard  of  Messrs.  John  Readhead  and  Sous,  West 
Docks,  South  Shields,  a  steel  screw  steamer  built  to  the  order 
of  the  Doughty  Steam  Shipping  Company  Limited,  W^est  Hartle- 
pool, of  which  the  managing  owners  are  Messrs.  H.  Doughty 
and  Company.  The  vessel  has  been  built  to  Lloyd's  highest 
class  on  the  three-deck  rule,  with  poop,  long  bridge,  and  top- 
gallant forecastle.  She  has  been  designed  to  carry  about  5,300 
tons  dead  weight  on  a  light  draught  of  water,  and  is  fitted  up 
with  all  the  latest  requirements  for  the  rapid  handling  of  cargo. 
The  machinery  and  boilers,  also  constructed  by  Messrs.  John 
Readhead  and  Sons,  are  of  ample  power  to  drive  the  vessel  at 
a  good  speed.      The  vessel  was  named  the  Wathfield. 


Swainby. — On  Oct.  26th  Messrs.  Eopuer  and  Sou,  Stockton- 
on-Tees,  launched  from  their  yard  a  steel  screw  steamer  of  the 
following-dimensions:  Length,  337ft. ;  breadth,  48ft. ;  dept]i,28ft. 
5  in.  The  vessel  has  been  built  to  the  order  of  Messrs.  K. 
Ropner  and  Company,  West  Hartlepool,  and  is  fitted  with  the 
builders'  patent  iminoved  trunk  deck,  having  a  tier  of  hold 
beams  in  additicni  to  the  complete  trunk  deck,  and  is  fitted  with 
top-gallant  forecastle  on  trunk  deck.  The  saloon,  witii 
accommodation  for  captain,  officers,  and  engineers,  will  be  fitted 
up  in  steel  houses  on  trunk  deck,  with  the  crew  in  the  top- 
gallant forecastle.  The  vessel  has  double  bottom  for  water 
ballast  on  the  cellular  jjrinciple,  also  in  the  fore  and  after  peak 
tanks.  The  dead-weignt  carrying  capacity  will  be  about  6,000 
tons  on  Lloyd's  summer  freeboard.  The  ves.sel  will  be  fully 
equipped  with  an  up-to-date  outfit,  having  a  quick  warping 
windlass,  stockless  anchors,  steam  steering  gear  amidsliips,  with 
powerful  screw  gear  aft.  The  appliances  tor  loading  and  dis- 
charging expeditiously  are  very  complete,  and  include  extra 
derrick  posts  and  derricks,  si.x  steam  winches,  steam  being 
supplied  by  two  large  high-pressure  donk.'y  boilers.  The 
engines  will  be  of  the  triple-expansion  type,  supplied  by  Messrs. 
Blair  and  Company  Limited,  of  about  1,400  indicated  horse 
power,  steam  being  supplied  by  two  main  boilers  at  a  working 
pressure  of  180  lb.  per  square  inch.  The  vessel  was  named 
Swainby. 

Borderer. — Messrs.  Russell  and  Company,  Port-Glasgow, 
launched,  on  October  27th,  a  steamer  of  7,100  tons  dead-weight 
carrying  capacity,  built  by  them  for  the  Border  Union  Steam- 
ship Company  Limited,  of  which  Messrs.  James  Little  and 
Company,  Glasgow,  are  managing  owners.  The  vessel's 
dimensions  are  :  Length,  375  ft. ;  breadth,  49  ft. ;  depth  moulded, 
30  ft.  3  in.  Her  cylinders  are  26  in.,  42  in.,  and  70  in.,  by  45  in. 
stroke.  The  Clyde  Shijabuilding  and  Engineering  Company, 
Port-Glasgow,  will  supply  the  machinery.  As  she  left  the  ways 
the  new  vessel  was  named  Borderer. 

Khorazan. — Messrs.  Archd.  McMillan  and  Sou  Limited, 
Dumbarton,  launched,  on  October  27th,  the  steel  screw  steamer 
Khorazan,  which  they  have  built  to  the  order  of  Messrs.  Henry 
Fernie  and  Sons,  Liverpool.  The  dimensions  of  the  vessel  are: 
Length  over  all,  366  ft.;  breadth,  47  ft.;  depth,  24  ft.  4^  in. 
She  is  designed  to  carry  a  dead  weight  of  5,450  tons,  and  is 
comjDleted  throughout  in  a  very  superior  and  up-to-date  manner. 
The  hull  and  machinery  (the  latter  being  supplied  by  Messrs. 
Rankin  and  Blackmore,  Greenock)  have  been  built  to  Lloyd's 
highest  class. 

Oisr  October  25th  there  was  launched  from  the  Wallsend  ship- 
building yard  of  Messrs.  Swan,  Hunter,  and"  Wigham  Richard- 
son Limited  a  steel  screw  steamer,  which  has  been  built  for  the 
Hall  Line  service  of  the  Ellerman  Lines  Limited.  The  dimen- 
sions of  the  vessel  are:  Length  over  all,  387ft.;  beam  extreme, 
46ft.  8  in.;  and  depth  moulded,  30  ft.  5  in.  She  has  a  poop, 
long  bridge,  and  torocastle,  the  latter  being  fitted  for  the 
accommodation  of  the  crew,  the  accommodation  for  the  engineers 
being  in  houses  on  the  top  of  the  bridge  deck  at  the  side  of 
the  casing,  and  that  for  the  captain  and  officers,  with  saloon, 
in  houses  on  the  fore  end  of  the  bridge.  The  vessel  has  been 
designed  to  carry  a  dead-weight  cargo  of  about  6,900  tons  on  a 
moderate  draught  of  water.  The  machinery  has  been  con- 
structed by  the  Wallsend  Slipway  and  Engineering  Company 
Limited,  and  consists  of  a  set  of  trij)le-expansion  engines,  having 
cylinders  23i  in.,  40  in.,  and  69  in.,  by  48  in  stroke,  steam 
being  supplied  by  two  single-ended  boilers  15  ft.  by  12  ft.,  fitted 
with  Howden's  forcetl  draught,  and  working  at  a  pressure  of 
212  lb.  per  square  inch.  The  vessel  has  been  built  to  the  rules 
of  tho  Britisli  Corporation  Classification  Society,  and  will  take 
their  highest  class. 

Elsa  - — On  October  25th  there  was  launched  from  the  Tyne 
Iron  Shipbuilding  Company  Limited,  of  Willington  Quay,  a 
steel  screw  steamer  built  for  Norwegian  owners,  of  the  follow- 
ing dimensions,  viz.:  Length,  335  ft.  between  perpendiculars; 
breadth,  48  ft.;  dejjtli  moulded,  28  ft.;  and  to  highest  class 
in  Norwegian  Veritas  on  the  single-deck  rule.  The  vessel  has  water 
ballast  fitted  right  fore  and  aft  on  the  cellular  system,  and  a  deep 
water-ballast  tank  amidships,  and  is  also  fitted  with  all  modern 
improvements  for  the  rapid  loading  and  discharging  of  cargo, 
including  seven  double  cylindered  steam  winclies,  direct-acting 
steam  windlass,  large  donkey  boiler,  steam  steering  gear  by 
Messrs.  John  Lynn  and  Company,  of  Sunderland,  and  Hastie's 
screw  gear  aft.  The  engines,  which  are  to  Ix?  supplied  by 
Messrs.  the  Nortli-Eastern  Engineering  Company  Limited,  of 
W^allsend,  are  of  the  triple-expansion  tyi)e,  having  cylinders 
24  in.,  39  in.,  and  66  in.,  by  45  in.  stroke,  and  working  at  a 
pressure  of  1801b.  On  leaving  the  ways  the  vessel  was  named 
the  Elsa. 

Fiaiaklyn- — Messrs  Charles  Connell  and  Company  Limited, 
Wliiteinch,  launched,  on  October  25th,  from  their  Scotstoun 
Shipbuilding  Yard  a  steel  screw  steamer  for  the  Palace  Shipping 
Company  Limited,  of  which  Messrs.  Macvicar,  ^Marshall,  and 
Company,  Liverpool,  are  managers.  The  dimensions  of  the 
vessel  are :  Length,  400  ft. ;   breadth,  52  ft.  moulded ;  depth. 
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31ft.  a  iu.  moulded;  witii  a  gruss  tonuage  of  about  4,950  tous, 
aud  a  dead-wciglit  cai-i-yiug  capacity  of  about  8,000  tons.  Shu 
is  built  to  Lloyd's  liigiietit  clasd,  aud  iu  excess  of  their- require- 
mouts  both  in  hull  aud  outfit.  The  arraugeuieuts  for  loading 
aud  discliargiug  cargo  are  of  the  must  a^JJiroved  type,  double 
derricks  aud  wiuches  beiug  placed  at  the  large  mam  hatches, 
'i'liese  with  their  holds  are  made  suitable  for  taking  very  large 
bulk  cargo  or  uiachiucry.  The  holds  aud  'tweeu  decks  are  so 
arranged  as  to  give  a  minimum  of  ubstructiou,  beiug  constructed 
mainly  on  the  girder  priuciple,  aud  a  deep  tank,  which  is  avail- 
able for  either  water  ballast  or  cargo,  is  htted  abaft  the  engines, 
iu  addition  to  the  double  bottom,  the  peaks  are  also  utilised 
for  ballast  purposes.  Accommodatiou  for  oflicers  aud  eugiuoers 
is  2Jrovided  ou  the  bridge  deck  iu  large  deckhouses.  The 
eugiues,  intended  to  develop  2,000  horse  power,  are  beiug 
supplied  by  Messrs  Dunsiuuir  aud  Jackson  Limited,  Govau,  and 
are  of  the  most  approved  triple-expausioai  type,  supplitid  with 
steam  from  two  large  boilers  fitted  with  Mowdeu's  forced 
draught.    The  vessel  was  named  frauklyu. 

Coquet- — On  October  2fth  Sir  liayltou  Dixon  aud  Company 
Limited  launched  from  their  Clevelaud  Dockyards,  HicTdles- 
brough,  a  hue  steel  screw  steamer  built  to  the  order  of  Messrs. 
Glover  Brothers  for  the  Mercantile  Steamship  Company 
Limited,  of  London.  She  is  built  to  Lloyd's  100  Al  class,  spar- 
deck  rule,  with  puop,  bridge,  aud  forecastle,  her  princii)al 
dimeusious  beiug  372  ft.  by  50  ft.  by  26  ft.  3  in.  moulde.d,  and 
lias  a  dead-weiglil  carrying  cai)acity  of  about  0,850  tous  ou  a 
light  draught  of  u;itcr.  Accommodatiou  will  be  provided  ou 
bridge  deck  iu  large  steel  houses  for  captain,  officers,  eugiueers, 
salouu,  spare  staterooms,  etc.  Teak  charterhouse  ou  top  of 
Siiloou  deck  house.  The  upper  aud  main  decks  are  of  steel  aud 
irou,  forecastle  deck  beiug  sheathed  with  pitchpiue.  The 
'tween  decks  are  supported  by  large  built  columns  instead  of 
numerous  bar  staiichious.  Water  ballast  is  carried  iu  cellular 
double  bottom  all  fore  and  aft,  flic  fore  aud  after  peaks  beiug 
also  arranged  as  ballast  tanks.  The  vessel  will  have  six  water- 
tight bulkheads,  nine  powerful  sbeam  wiuclies,  eleven  cargo 
derricks,  and  all  the  latest  appliances  for  rapidly  loading  aud 
unloading  cargo.  Trijjie-expansiou  eugiues  will  be  htted  by 
Messrs.  Blair  aud  Coiiipauy  Limited,  Stockton-on-Tees,  having 
cylinders  25  iu.,  42  m.,  68  in.,  by  45  iu.  stroke,  supplied  with 
steam  by  two  large  boilers  working  at  180  lb.  pressure.  On 
leaving  the  ways  the  vessel  was  named  Coquet. 

Ottensen. — The  Ottenseu  completed  a  satisfactory  trial  trip 
off  the  Eiver  Tyne  on  October  21st.  This  steamer  has  beem 
build  by  Messrs.  Swan,  Hunter,  and  Wigham  Eichardson 
Limited  to  the  order  of  the  Deutsch-Australische  D.G.,  of 
Hamburg,  aud  is  intended  for  their  service  between  Hamburg 
and  Australia.  She  is  380  ft.  in  length  by  49|  ft.  beam.  The 
])ropelling  machinery  has  also  been  constructed  by  Messrs. 
Swan,  Hunter,  and  Wighaui  Richardson  Limited,  and  consists 
of  a  set  of  four  crank  quadruple  engines  on  the  Yarrow,  Schlick, 
and  Tweedy  system.  On  the  trial  trip  they  worked  without  the 
slightest  hitch.  The  steamer  is  also  supplied  with  a  very  com- 
plete outfit  of  auxiliary  machinery,  not  only  for  loading  and 
discharging  the  cargo,  but  also  for  working  the  vessel  herself. 


QUERIES  AND  REPLIES. 


Communications  should  he  written  on  one  side  of  the  paper  only,  and  in 
all  cases  be  accompanied  with  name  and  address.  Sketches  should 
be  neatly  drawn,  and,  if  large,  'sent  on  a  roller,  so  as  to  avoid 
creasing.  This  column  is  intended  for  the  mutual  assistance  of 
engineers  in  their  daily  work.  As  far  as  we  possibly  can,  we 
render  assistance,  but  we  cannot  undertake  to  work  out  elaborate 
arithmetical  calculations,  or  deal  with  matters  not  of  general 
interest.  Further,  we  cannot,  under  the  pfetence  of  answering  a 
query,  be  made  the  medium  for  gratuitous  puffing  We  caniwt 
undertake  to  reply  to  queries  by  post. 


1872.  Gearing  for  Overhead  Travelling  Crane.— Many  thanks  to 

"  O.  K."  for  his  reply,  aud  should  be  much  obliged  if  he  will  kindly 
suggest  a  more  suitable  gearing. — Inqoieer. 

Ansrjei: — "Inquirer"  will  find  much  more  suitable  gearing 
descrilsed  and  illustrated  in  the  chapter  on  "  Overhead  Travelling 
Cranes  "  iu  the  book  referred  to  iu  my  last  reply,  viz.,  E.  C.  R. 
Mai'ks'  book  ou  cranes,  etc. — 0.  K. 


1859.  Sizes  of  Circulating,  etc.,  Pumps.— Will  some  reader  give 
me  a  formula  for  finding  the  sizes  for  circulating,  air,  and  feed 
pumps  for  a  triple-expansion  marine  engine,  with  surface  condenser, 
whose  L.P.  =  60  iu.  diameter  ;  101b.  terminal  pressure.  I.H.P.  = 
1,000,  revolutions  =  125  ? — Dkaughtsman, 

1869.  Brake  for  taking  B.H.P.  of  Turbine.— Will  any  reader  be 

kind  enough  to  answer  the  following  ijuestion  :  The  most  efficient 
kind  of  brake  for  taking  the  B.H.P.  of  turbine,  also  formuhe  1 — 
Rotary. 


1870.  Bevel  Gearing. — 1  should  be  glad  if  any  of  your  readers  would 
give  me  their  opinion  ou  the  gearing  as  shown.  The  engine  makes 
60  revolutions  per  minute,  aud  the  wheels  at  B  have  one  tooth 
difference,  say  about  3  ft.  diameter.    The  cross  lines  C  and  D  make 
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about  100  revolutions.  Woul.1  it  be  possible  to  effect  economy  iu 
power  and  coal  by  replacing  the  wheels  at  B  with  new  ones  of 
larger  diameter,  or  could  the  gears  be  changed  iu  any  way  to  effect 
economy  ?  The  engines  and  cross  line  speeds  must  not  be  varied. — 
Inquirbk. 

1871-  Thickness  of  Reservoir  Wall.— I  want  to  divide  a  reservoir 
60  ft.  square  and  ft.  in  depth  into  two  equal  parts,  to  use 
alternately.  What  should  be  the  thickness  of  the  wall  made  of 
bricks  400  to  the  ton,  laid  in  cement  ? — Moonrakek. 

1873.  Propeller- — The  spare  blades  of  a  twin  screw  steamship  are 
stowed  ou  shore.  How  would  you  distinguish  the  )-ight-hand  from 
the  left-hand  propeller? — H.  H. 

1874.  Air  Compressor. — Will  some  readers  kindly  give  me  their 
advice  how  to  prevent  the  deliver}'  valve  ou  a  Corliss  valve  air 
compressor  from  knocking,  and  what  they  think  the  cause '?  There 
are  four  valves,  two  on  each  cylinder.  Only  one  gives  this  trouble. 
It  also  makes  air  throb  when  delivering  ? — W.  J.  H. 


MISCELLANEA. 


The  new  American  armoured  cruiser  West  Virginia  has 
attained  an  average  speed  of  over  22  knots  over  a  four  hours' 
trial  trijj. 

The  boilers  for  the  United  States  battleships  Idaho  and 
Mississippi  are  to  be  of  the  Babcock  and  Wilcox  type  of  10,000 
horse  power  and  8  units  for  each  ship. 

MiNiATUEE  EiFLE  SHOOTING. — An  appeal  is  made  by  the 
Duke  of  Norfolk,  president  of  the  Society  of  Miniature  Rifle 
Clubs,  for  further  subscriptions  to  enable  the  work  of  the 
clubs  to  be  extended. 

In  using  boiler-tube  cleaners  operated  by  power,  it  has  been 
recommended  that  (1)  they  should  be  kept  in  motion,  so  that 
they  cannot  strike  a  succession  of  blows  against  any  one  part 
of  the  tube;  (2)  they  should  be  operated  by  a  pressure  not 
exceeding  201b.,  or  at  the  most  30  lb.,  per  square  inch;  (3) 
steam  should  not  be  permitted  to  blow  through  the  tubes  of  a 
cold  boiler  for  a  surticient  time  sensibly  to  heat  the  tubes; 
(4)  compressed  air  should  be  used  to  operate  tube  cleaners, 
unless  the  motive  power  is  entirely  external  to  the  tube;  (5) 
in  any  case  the  boiler  should  be  carefully  watched  during  and 
after  the  application  of  a  power  cleaner,  especially  around  the 
ends  of  the  tubes,  and  on  the  headers;  and  at  hrst  sign  of 
distress  of  any  kind  the  use  of  the  cleaner  should  be  promptly 
discontinued;  (6)  a  power  cleaner  should  never  be  put  in  charge 
of  any  attendant  save  one  upon  whose  judgment  and  skill  the 
owner  of  the  boiler  can  implicitly  rely. 

Cost  or  Eubbee  Paving. — A  report  has  been  prepared  on 
the  wear  of  indiarubber  paving  used  in  several  parts  of  London, 
notably  at  the  Savoy  and  other  hotels,  because  it  obviates  the 
noise  caused  by  vehicular  traffic  on  wooden  and  granite  paving. 
The  rubber  under  the  London  and  North-Western  Hotel  at 
Euston  was  laid  originally  in  1881  at  a  cost  of  practically  20s. 
per  square  yard  for  concrete  foundation  and  ^5  10s.  per  square 
yard  for  rubber  2  in.  thick,  and  as  a  result  of  twenty  years' 
traffic  it  had  worn  down  to  a  thickness  of  from  IJin.  to  fin. 
at  the  wheel  track.  The  cost  per  annum  is  thus  5s.  6d.  per 
square  yard.  The  renewal  has  cost  for  rubber  practically  the 
same  as  the  original  sum  paid — about  d£5  15s.  per  square  yard, 
inclusive  of  the  expense  of  laying  the  rubber.  The  rubber  at 
the  Savoy  Hotel  cost  about  j68  per  square  yard,  the  weight  in 
this  case  being  15:^  lb.  per  square  foot. 
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OVER-CAPITALISATION  AND  TRADE  DEPRESSION. 

If  salutary  waniiug.s  are  further  needed  as  to  the  histiiig 
etl'ects  of  inflated  capital  upon  the  constructing  and  manu- 
facturing industries,  attention  may  well  be  directed  to  the 
extreme  dei)ression  that  has  overtaken  the  cycle  trade, 
following  so  closely  ui)on.  a  period  when  to  float  a  cycle 
company  seemed  to  be  the  most  certain  method  of  making 
huge  profits.  Those  who  took  the  trouble  to  read  the 
prospectuses  of  inany  of  the  large  companies  that  were 
reconstructed  or  enlarged  Init  a  few  years  since  concluded 
that  either  the  old  firms  and  the  original  companies  had 
l)een  making  money  too  fast,  or  that  the  public  had  been 
paying  too  little  for  the  machines  previously  made. 

It  needed  but  very  minor  prophet  to  foretell  that  a 
company  which  we  have  in  mind  as  a  t)-i)ical  instance  of 
waste,  and  which  had  paid  but  one  poor  dividend  in  tliree 
years  on  a  capital  of  one  hundred  thousand  pounds,  would 
not  be  able  by  any  luck  of  managerial  push  or  increased 
output  to  long  keep  out  of  bankruptcy  or  avoid  disaster 
with  a  capital  exactly  double  that  which  its  founders 
worked  upon,  and  yet  this  increased  capital  was  over- 
subscribed, and  its  .shares  actually  went  to  a  itremium. 

Were  the  loss  to  the, easily  befooled  investor  the  only 
one,  we  should  tliink  the  lesson  imparted  somewhat 
salutary,  l)ut,  unfortunately,  the  effects  of  such  inflation 
of  capital  upon  a  manufacturing  industry  are  to  react 
upon  those  who  have  had  no  lot  or  share  in  tlie  period 
of  boom,  but  who  were  treated  as  so  many  necessary 
•liaiids"  that  had  to  be  paid  going  ^along  for  the  work 
that  was  turned  out.  ■     -  ■    .  .. 

The  unfortunate  effect  of  over  capitalisation  is  to  set  up 
a  race  or  price-cutting  competition  among  makers,  and 
thus  to  reduce  the  i)rice  of  the  articles  made,  in  order  that 
nione)',  even  though  it  be  without  iiroht,  may  be  obtained 
to  simply  pay  wages  and  staff  expenses.  The  purchasing 
public,  who  have  been  content  to  pay  fair  and  proper  jji  ices 
for  the  machines  sold,  ai'e  naturally  imt  averse  to  buying 
under  actual  cost,  and  the  wholesale  bringing  down  of 
prices  then  commences,  until  all  firms,  good  and  l)ad  alike, 
are  affected  in  the  Ijreaking  up  of  the  market,  and  the 
entire  trade  is  disorganised. 
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Tlie  signs  of  the  times  poiteud  no  sudden  inipiovenient 
to  the  cycle  trade,  and  a  general  I'eduction  alike  of  capital 
and  of  the  men  employed  is  apparently  recognised  as 
inevitable  if  the  works  are  to  Ije  prevented  from  ))eing 
absolutely  dismantled  and  the  concei'ns  broken  u\>.  This 
folly  of  inflating  the  capital  is  unfortunately  not  limited 
to  one  trade,  and  is  now  touching  that  new  sister,  the  motor 
industry,  as  to  the  prosperity  and  continuity  of  which  such 
hopes  were  very  naturally  engendered,  for  motor  cars  and 
motor  vehicles  should  henceforth  be  classed  as  necessaries, 
not  luxuries,  for  personal  and  for  goods  transjiortation  and 
travelling  purposes. 

Not  a  few  of  the  large  motor  companies  will  have 
dithculty  ere  long  in  making  a  satisfactory  profit  on  the 
capital  upon  which  they  were  reconstructed  or  pid^licly 
started,  for  it  is  quite  certain  that  too  large  a  in'ojiortion 
of  such  capital  is  unrepresented  by  any  kind  of  asset,  but 
was  only  necessary  for  paying  the  promoters'  profits.  A 
few  of  the  old-time  engineering  firms  that  once  were  known 
far  beyond  this  country  as  first-class  works  have  "one 
comjjletely  out  of  existence  as  a  direct  result  of  the 
reconstruction  scheme  upon  which  they  were  launched  u]3on 
the  investing  public.  Where  some  have  managed  to  survive 
the  cutting  down  of  wages,  the  general  air  of  abject 
economy  that-pervades  all  that  is  done  betokens  that  sooner 
or  later  they  too  will  stop  work  or  fail,  owing  solely  to  the 
heavy  burdens  produced  by  the  large  unreumnerative 
capital  charged  against  the  undertakings,  and  then  perforce 
we  shall  be  told  how  much  better  Americans  or  the 
Continental  engineers,  having  less  dead  capital  to  carry, 
manage  these  things,  and  liow  they  can  undersell  us  in 
what  they  make. 

NEW  BRITISH   PATENT  LAW:  COMMENCING 
JANUARY  Isr,  1905. 

The  Patents  Act,  I9i)"2,  which  is  to  be  fully  operative  on 

and    after   January    1st,    1905,    will    effect  far-reaching 

alterations  in  the  method  of  obtaining  and  granting  letters 

patent  for  inventions. 

It  has  hitherto  been  the  practice  of  the  Briti.sh  Patent 
Office  to  jn-actically  grant  a  patent  to  every  applicant  who 
believed  himself  to  be  possessed  of  any  invention.  No 
search,  liowever,  for  novelty  or  examination  into  tlie 
previously  granted  patents  had  been  made  by  the  Patent 
Office  authorities,  the  entire  risk  as  to  the  anticipation 
of  the  patent  being  left  to  the  patentee  himself  to  discover 
and  provide  against,  with  the  natural  result  that  very  many 
so-called  inventions  have  been  patented  many  thnes  over, 
until  a  certain  class  of  inventor  has  become  altooether 
distrustful  of  the  Patent  Office,  and  has  attributed  the 
failure  or  non-success  of  his  invention  from  whatever  cause 
to  our  bad  patent  laws. 

The  chief  cause  of  complaint  and  serious  criticism  will 
he  removed  under  the  new  Act,  for  all  completed  appli- 
cations for  patents  will  be  subjected  to  an  official  examina-- 
tlon  as  to  novelty,  a  search  being  instituted  over  the 
l)reviously  granted  British  patents  for  the  past  fifty  years 
for  determining  whether  the  invention  has  been  wholly 
or  in  part  claimed  or  described  in  an}^  prior  si)ecification. 

Should  the  official  search  reveal  any  such  \niov  specifi- 
cation, the  applicant  will  be  informed  thereof,  and  will  be 


permitted  to  amend  his  specification  so  as  not  to  conflict 
with  what  has  been  discovered,  and  the  apjilication  will 
then  be  accepted."  In  the  event  of  the  applicant  not 
making  any  amendment  of  liis  specification,  the  patent  will 
not  be  refused,  but  a  reference  to  the  i)iior  specifications 
will  be  inserted  after  the  claims  in  the  specification  before 
it  is  accepted.  This  reference  will  have  the  effect  of 
jnotecting  or  putting  the  public  on  its  guard  concerning 
the  invention. 

The  procedure  after  the  accei^tance  of  the  complete 
specification  will  follow  the  present  system  by  remaining 
open  to  public  opposition  for  two  months,  but  a  new  and 
further  sealing  fee  of  £1  will  be  imposed  before  the  patent 
can  be  sealed  and  issued.  The  period  of  provisional 
protection  will  be  reduced  from  the  present  period  of 
nine  months  to  six  months  from  the  date  of  the  original 
application  for  the  patent. 

Notwithstanding  the  official  investigations  and  search 
that  will  be  undertaken,  such  must  not  be  taken  or  held 
in  any  way  to  guarantee  the  validity  of  the  j)atent,  and 
'■  no  liability  shall  be  incurred  by  the  Board  of  Trade  of 
any  officer  thereof  by  reason  of  or  in  connection  with  any 
such  investigation  or  report  or  any  proceeding  cognisant 
thereon." 

The  system  of  granting  patents  after  this  official  search 
has  shown  that  the  same  invention  or  equivalent  has  been 
previously  patented  will  do  no  harm,  as  the  public  and 
other  inventors  will  be  protected  by  being  referred  to  the 
prior  specifications  that  have  been  discovered,  and  which" 
in  the  opinion  of  the  Patent  Office  Comptroller  nmst  be 
taken  into  consideration  when  interpreting  the  claims.  On 
the  other  hand,  to  refuse  the  grant  of  a  patent  because 
of  prior  ]3atents  might  be  to  inflict  injustice  and  injury 
upon  the  inventor  who  may  have  been  working  for  the 
express  purpose  of  remedying  the  defects  and  difficulties 
connected  with  the  old  patents,  and  who  would  therefore 
have  no  objection  whatever  to  the  public  being  referred 
to  such. 

It  is  one  of  the  serious  flaws  of  the  German  and  some- 
times of  the  American  system  of  examination  that  a  patent 
is  refused  because  the  examiners  have  not  sufficient  experi- 
ence or  practical  knowledge  of  the  art  to  appreciate  the 
practical  uselessness  of  mere  paper  descriptions  such  as 
exist  in  old  improperly-developed  and  even  unworked 
patents. 

We  have  known  valuable  improvements  that  had  taken 
some  years  to  bring  into  practical  jjerfection  connected  with 
old  a])pliances  that  have  been  of  no  utility  whatever 
rejected  by  the  German  and  the  American  Patent  Offices 
on  the  ground  that  the  same  invention  had  been  jireviously 
disclosed  in  the  specifications  of  patents  which,  however, 
had  never  been  of  the  slightest  commercial  value,  and 
which  too  had  never  been  in  use,  but  which  were  known 
by  all  in  the  industry  to  have  been  impossible  for  the 
purposes  proposed. 

The  new  British  system  of  examination  will  not  be  open 
to  the  serious  objectiou  to  which  we  have  referred,  as 
the  inventor  will  have  the  option  of  .taking  his  patent  or 
not  after  his  attention  has  been  called  to  the  fact  that 
it  cannot  issue  without  specific  reference  and  attention 
being  directed  in  his  specification  to  the  prior  patents 
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which  the  Patent  Office  consider  as  having  iiuitei  ial  bearing 
upon  the  subject  matter  of  his  invention.  It  may  well  be 
true  that  the  inventor  will  allege  that  what  the  Patent 
Office  examiners  have  considered  as  important  will  have 
no  weight  whatever  either  with  the  Courts,  should  the 
patent  be  contested,  or  with  practical  men  familiar  with 
the  industry,  and  the  reference  may  even  in  some  instances 
be  of  advantage  to  the  patentee  in  enabling  him  to  show 
that  where  others  had  absolutely  failed  he  had  succeeded. 


NOTES  ON  NEWS. 


Aluminium  in  India. — Not  long  ago,  in  the  Geological 
Muyuziiie,  Messrs.  Holland  and  Waath  published  some 
geological  data  relating  to  a  suggested  new  souice  of 
aluminium.  Owing  to  the  importance  of  these  data  to 
British  electro-chemists,  they  were  dealt  with  in  a  most 
interesting  j^aper  read  in  London  recently  by  Miss  Buena 
Pool,  B.Sc.,,  before  the  Faraday  Society.  It  appears  that 
in  India  there  are  thousands  of  square  miles  of  the  surface 
coveied  with  laterite  deposits  vaiying  from  a  few  feet 
to  hundreds  of  feet  in  thickness.  It  is  said  that,  these 
laterites  are  closely  analogous  to  bauxite,  the  aluminium 
being  present  in  the  hydrated  form.  Miss  Pool  quoted  some 
specunen  analyses,  which  showed  that  the  high-level 
laterites  in  particular'  bear  an  obvious  and  sti-iking 
resemblance  to-  oi'dinary  bauxite,  while  the  low-level  laterites 
contain  much  free  silica  and  clay.  It  is  concluded  that  these 
Indian  bauxites  have  all  the  characteristics  required  to 
render  them  coimnereially  valuable,  for  they  are  jnu-e, 
readily  accessible,  of  widespread  occmrence  at  all  eleva- 
tions, and  are  associated  with  flowing  water — ^facts  which 
point  them  out  as  an  almost  perfect  source  of  aluminium. 
So  far  as  the  English  demand  is  concerned  these  Indian 
bauxites  are  not  likely  to  be  used  at  present,  as  we  have 
a  plentiful  supply  of  French  bauxite  to  draw  from ;  but 
when  a  good  demand  arises  in  India  for  aluminimn  they 
would  be  of  great,  value. 


Electric  Traction  on  Railways. — Experience  in  tliis 
country  is  still  wanting  as  to  the  improved  economy  of 
electric  traction  on  a  railway  formerly  operated  by  steam 
locomotives.  But  results  from  American  lines  prove  the 
theory  that  the  newer  system  of  traction  gives  much  better 
results  than  the  older.  This  theory  is  based  on  the  fact 
that  greater  efficiency  is  realisable  froyi  central  station 
machinery  of  high  power  than  that  got  from  the  steam 
locomotive,  and  although  i)art  of  this  is  lost  in  the  trans- 
mission of  the  electric  energy,  there  is  nevertheless  con- 
siderable gain  in  the  end.  Before  the  adoption  of  electiic 
traction  on  the  Manhattan  Elevated  Railway  of  New  York 
the  percentage  of  operating  expenses  was  61  per  cent,  ])ut 
this  has  been  reduced  to  i&  per  cent,  the  saving  being  9'G 
per  cent  per  car  mile.  In  the  case  of  the  Chicago  Railway 
the  reduction  has  l)een  from  81  per  cent  to  57  jier  cent. 
This,  too,  is  notwithstanding  the  fact  that  electricity  has 
been  used  for  heating  the  cars,  and  that  there  has  Ijeeii 
an  increase  in  the  gross  receipts  of  46  per  cent  in  New 
York  and  68  per  cent  in  Chicago.  On  the  Manhattan 
Railway,  with  a  six-car  train  having  a  total  weight  of  about 
125  tons,  exclusive  of  live  load,  and  with  a  comparatively 
low  schedule  speed,  Init  high  acceleration  and  frequent 
stoi)s,  the  power  consumption  is  reported  at  about  125 
watt  hours  per  ton  mile.  On  the  Central  London  Railway, 
with  much  shorter  and  lighter  trains,  it  is  about  50  watt 
hours,  and  on  the  Lancashire  and  Yorkshire  about  80  watt 
hours,  and  on  the  City  and  South  London  55  watt  hours 
per  ton  mile.  These  are  all  less  than  would  be  the  case 
for  a  corresponding  passenger  load  hauled  by  steam  loco- 
motive.   Car  heating  by  electrical  means  is  a  strong  recom- 


mendation in  favour  of  electric  traction.  The  results  are 
very  satisfactory,  and  justify  the  addition  of  25  iier  cent 
to  the  electrical  consumption.  The  wages  on  electrically 
operated  cars  are  said  to  be  much  less — quite  30  per  cent 
less — than  on  steam  trains. 


The  London  County  Council  and  Overhead  System  of 
Electric  Tramways. — A  strong  preference  foi'  the  overhead 
systeui  of  electric  ti'action  is  growing  in  London,  especially 
for  lines  beyond  the  radius  of  greatly  congested  traffic, 
and  the  London  County  Council  have  come  to  the  con- 
clusion that  in  the  north  of  the  Metropolitan  area  especially 
this  system  must  supersede  the  conduit  tramway  arrange- 
ment. The  latter,  while  satisfactory,  costs  nearly  £8,000 
per  mile  of  single  track  more  than  the  overhead  system, 
and  the  working  expenses  are  not  less.  Tlie  ol)stacle  to 
its  adoption  is  the  attitude  of  the  borough  councils,  who 
are  the  street  authorities,  and  they  are  more  enamoured 
of  the  absence  of  the  obstructing  wires  than  considerate 
of  the  financial  question.  But  under  the  Act  of  190O  the 
Loudon  County  Council  cannot  proceed  until  they  have 
the  approval  of  all  authorities.  It  is,  therefore,  proposed 
to  apply  to  Parliament  next  session  to  relieve  the  Council 
of  the  obligation  of  obtaining  the  consent  of  the  interested 
authorities  to  the  use  of  an  overhead  system. '  The  com- 
mittee in  their  report  point  out  that  it  is  one  thing  to 
allow  the  local  authorities  every  opportunity  of  criticising 
or  opposing  the  proposals  of  the  central  authority,  and 
that  it  is  quite  a  different  thing  to  give  them  an  absolute 
veto  which  ties  the  hands  of  the  tramways  authorities  in 
the  management  of  its  business.  One  effect  of  the  position 
is  that  even  when  the  Council  is  able  to  agree  with  one 
borough  council  as  to  what  should  be  done  in  -its  district, 
the  Council  is  unable  to  proceed  owing  to  the  objection 
of  another  council. 


A  Feat  in  Bridge  Erection. — The  largest  l)ridge  of  the 
Scherzer  type  in  this  country  has  just  been  completed,  its 
purpose  Vjeing  the  accommodation  of  railway  and  roadway 
traffic  across  the  river  Swale,  which  separates  the  mainland 
of  Kent  from  the  Isle  of  Sheppey.  This  bridge  was  con- 
structed at  the  Glasgow  works  of  Sir  William  Arrol  and 
Company,  and  it  was  removed  south  and  erected  ready  for 
dropping  into  the  place  vacated  by  the  old  bridge,  when 
for  a  few  hours  the  traffic  could  be  sus]ieiided.  The 
Scherzer  bridge  is  a  modification  of  the  bascule  system 
comiuon  on  canals,  and  having  its  most  notable  instance 
in  the  Tower  Bridge  in  London.  But  the  opening  leaves, 
instead  of  being  raised  or  lowered  on  hinges,  are  arranged 
to  roll  on  a  special  track,  and  arc  counterweig'Iited  to  be 
the  more  readily  handled.  The  rolling  is  done  by  rack 
and  pinion,  the  latter  on  a  quadrant  forming  the  land-end 
of  the  leaves,  the  motive  jiower  being  electrical.  The 
immense  span  for  the  Swale  bridge  weighs  .350  tons,  while 
the  width  is  sufficient  for  the  double  line  of  the  Soutli- 
Eastern  and  Chatham  Railway  and  a  broad  liig'hway  having 
foot  pavements  on  each  side.  The  lifting  span  alone  cost 
well  over  £50,000.  This  opening  bridge  had  been  erected 
on  the  site  at  a  high  level,  so  that  the  trains  might  continue 
to  pass  over  the  old  bridge  under  the  new  structure.  The 
old  bridge  weighed  190  tons,  the  span  being  65  ft.,  and 
it  was  removed  in  a  few  minutes.  Barges  to  form  pontoons 
were  at  low  water  floated  under  the  spans  of  the  old  bridge, 
and  on  these  there  had  been  built  a  staging,  so  that  as 
they  rose  with  the  flood  tide  they  lifted  the  old  bridge 
bodily.  The  barges  with  their  load  were  then  towed  clear. 
The  new  opening  bridge  had  been  built  in  its  upright 
position — that  assumed  when  it  is  up  for  tlie  passage  of 
vessels.  The  process  of  lowering  the  bridge  into  its 
working  position  was  accomplished  in  a  few  hours.  As  the 
bridge  opens  and  closes  much  more  quickly  than  the  old 
bridge,  the  obstruction  to  traffic  when  it  is  open  will  be 
of  shorter  duration. 
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BOILER-MAKERS'   HYDRAULIC  MACHINERY. 

X. — Combined  Fixed  or  Portable  Riveter. 

The  third  and  last  type  of  riveter  is  one  that  may  be  used 
either  as  a  portable  or  fixed  machine  at  will.  They  are 
made  to  give  one,  two,  or  even  three  different  pressures  on 
the  rivet,  so  as  to  effect  a  maximum  saving  of  water. 


before,  and  it  would  be  idle  to  go  through  them  again.  The 
following  equations,  however,  combine  in  a  handy  manner 
the  methods  of  calculation  given  in  previous  articles.  The 
expression  used  by  practical  men  for  the  resisting  moment 
of  a  section  like  that  through  AB  (fig.  47)  or  C  D  is  kdf, 
where  A  is  either  the  area  of  the  tension  or  compression 
side,  and  /'  is  either  the  working  stress  in  tension  or  com- 


The  greatest  pressure  the  present  machine  can  exert  on 
the  rivet  is  80  tons,  and  at  a  distance  of  7  ft.  from  the  edge 
of  the  plate.  It  will  be  noticed  that  the  space  between  the 
legs  of  the  riveter  body  is  3  ft.  6  in.  This  machine  was 
specially  designed  for  riveting  locomotive  boilers,  but  when 
used  for  ordinary  work  the  space  may  be  reduced  to  18  in. 


Fig.  47. 


To  find  the  section  through  A  15,  fig.  ib,  we  take  moments 
round  A,  and  for  that  through  C  D  moments  are  taken 
round  D.    These  are  the  same  calculations  as  we  have  given 


pression,  and  (/  the  mean  depth  of  the  section.  If  A  is  the 
area  of  the  tension  flange,  then  /"  must  be  the  safe  tensile 
stress  ;  or  if  A  is  the  area  of  the  compression  flange,  /'  must 
be  the  safe  compressive  stress.  The  product  A  /'  should  be 
equal  for  both  flanges.  As  the  stresses  occuring  in  both 
legs  are  of  the  same  magnitude,  these  will  be  of  the  same 
dimensions.  The  inner  flanges  are  in  tension,  and  the  outer 
in  compression,  and  we  usually  consider  the  former.  To  the 
above  moment  of  resistance  we  must  equate  the  bending 
moment.  For  section  A  B  the  bending  moment  is  =  P  /, 
P  being  the  jiower  in  the  riveter,  and  I  the  distance  from 
the  snaps  to  A  B ;  or  if  the  section  be  further  up  the  hob,  / 
will  be  the  distance  to  that  section — that  is,  A  d  f  =  P  /, 
from  which 


The  bending  moment  on  the  section  C  D  will  be  P  I,  I  in 
this  case  being  the  distance  from  the  snaps  to  the  neutral 
nxis  of  the  section.  As  explained  in  the  article  on  portable 
riveters,  in  addition  to  this  bending  there  is  a  direct  pull  of 
magnitude  P  over  the  section. 

Tensile  stress  due  to  direct  pull  P 


Aj  being  the  area  of  the  whole  section. 
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Stress  cUie  to  bending  nument  P  / 

El 

Ad.    '    '    '  ' 
Therefore  the  greatest  tensional  stress 
VI 


Ad  Ai 


(3) 


(5) 


And  the  greatest  compressive  stress 
_Fl    _  P 
Ad  A, 

A  more  complete  method  would  be  to  substitute  the 
moment  of  resistance  as  deduced  from  the  moment  ol 
inertia  for  that  given  above.  The  riveter  given  by  figs.  4.5, 
46,  and  47  is  proportioned  out  for  a  safe  tensile  stress  of 
4  tons  per  square  inch. 


COLES'S   AUTOMATIC  COUPLING. 


A  NEW  automatic  coupling  invented  by  Mr.  ii.  J.  Coles, 
of  Gateshead-oa-Tyne,  is  designed  not  merely  to  couple 
carriages  or  trucks  together,  but  also  by  one  operation 
sinmltaneously  to  make  the  connections  for  the  Westing- 
house  or  vacuum  continuous  brakes.  It  consists  of  a 
combined  coupling  head  and  buffer  so  pivoted  on  the 
draw  bar  as  to  have  some  lateral  movement,  a  pair  of 
spiral  springs  serving  to  bring  it  back  to  the  centre  line. 
This  arrangement,  it  is  claimed,  enables  coupling  to  be 
effected  on  sharp  curves,  even  with  a  radius  of  only  two 
chains.  The  draw  bar  itself  can  move  up  and  down 
vertically  through  a  certain  range,  and  thus  the  coupling- 
head  in  effect  has  freedom  both  vertically  and  horizontally. 
The  coupling  appliance  proper  is  a  pair  of  hooks,  one  on 
each  side  of  the  coupling  head,  the  point  of  the  one  being 
directed  downwards  and  that  of  the  other  upwards.  When 
two  vehicles  are  brought  together  these  meet  inclined 
planes  up  which  they  ride,  ultimately  engaging  in  recesses, 
and  so  forming  the  connection.  If  the  vehicles  are  not  of 
tlie  same  height — i.e.,  have  not  their  coupling  gear  at 
])recisely  the  same  distance  from  the  ground — the  effect 
of  the  inclined  planes  is  to  raise  the  coupling  head  of  the 
lower  one  and  depress  tliat  of  the  higher  one  until  the  two 
are  firmly  locked  together.  For  uncoupling,  a  lever, 
brought  out  to  the  side  of  the  vehicle,  is  pushed  downwards, 
with  the  result  that  the  hooks  are  pressed  out  of  their 
recesses  against  the  resistance  of  the  springs  that  hold  tliem 
in  place  ;  by  pinning  down  this  lerver  the  automatic  action 
of  the  couplers  is  suspended.  The  connections  for  the  air 
brake  are  in  the  middle  of  the  coupling  heads,  each  of 
which  has  a  projecting  coned  nozzle  and  a  corresponding 
coned  socket,  l:)oth  communicating  with  a  chamber  in  the 
body  of  the  coupling  head,  into  which  the  brake  train  pipe 
is  led.  On  two  vehicles  being  coupled,  each  of  the  nozzles 
fits  into  the  opposing  socket,  airtightness  being  secured  by 
means  of  indiarubber  rings  if  necessary.  The  hoses  are 
provided  with  spring  valves,  which  shut  of  themselves  when 
a  vehicle  is  uncoupled,  but  on  coupling  are  pressed  open 
by  a  projecting  arm  on  the  coupler  head.  Means  are  also 
provided,  in  case  of  breakage  of  the  coupling,  to  open  a 
second  valve  which  would  operate  the  brakes  and  stop  the 
train.  The  inventor  claims  that  his  arrangement  can  l>e 
fitted  without  alteration  of  the  structure  of  the  vehicles  at 
present  in  use,  and  that  vehicles  so  fitted  can  be  coupled 
to  others  that  are  not.  His  coupling  being  in  itself  a 
central  buffer,  the  ordinary  side  buffers  can  be  dispensed 
with,  at  a  saving  in  weight,  according  to  him,  of  some 

0  cwt.  per  ti  uck,  and  also  at  less  cost.  So  far  the  appliance 
has  only  been  made  as  a  model,  which  acts  very  prettily, 
but  can  give  very  little  information  as  to  the  behaviour 

1  if  the  device  full  siae  in  actual  working.  Simple  inspection, 
iiowever,  suggests  that  it  contains  an  undesirable  number 
of  springs,  and  that  trouble  might  be  experienced  from  the 


rusting  up  of  moving  parts  in  wagons  that  have  been 
standing  exposed  to  the  weather  for  some  time.  It  is 
stated  that  the  Lancashire  and  Yorkshire  Railway  intends 
to  test  its  working. 


MODERN    IRONFOUNDRY  PRACTICE.* 

By  Geo.  R.  Bale,  Assoc.  M.  Inst. C.E. 

The  question  of  the  ability  of  castings  to  withstand  shock, 
although  of  vital  importance  to  engineer.*',  is  one  that  is 
probably  not  sufficiently  considered  ;  it  is,  however,  remark- 
able that  the  earliest  crude  tests  made  by  purchasers  of 
iron  were  frequently  tests  by  shock.  The  proportions  or 
design  of  castings  often  has  far  greater  influence  upon  their 
power  of  withstanding  shocks  or  blows  than  does  the  quality 
of  the  iron  composing  them  ;  still,  a  large  proportion  of 
instances  where  no  doubt  brittlenoss  has  been  responsible 
for  failure  of  castings  in  work  could  doubtless  have  been 
avoided  by  the  application  of  a  suitable  form  of  impact  test 
to  sample  bars  of  the  particular  grade  of  iron  employed. 

Moderate  shocks  or  light  blows  are  known  to  increase  the 
strength  of  castings  by  relieving  internal  strains.  Mr 
Outerbridgef  was  first  to  demonstrate  this  fact.  For  the 
purpose  Mr.  Outerbridge  had  12  similar  test  bars  moulded 
together  in  one  flask,  and  cast  through  the  same  gate  from 
one  ladle  of  iron.  Six  of  these  test  bars  were  subjected  to 
moderate  shocks  by  being  tumbled  in  a  tumbling  barrel  for 
about  four  hours,  while  in  other  cases  the  shocks  were 
transmitted  by  means  of  a  hand  hammer,  each  bar  receiving 
3,000  taps  on  one  end  only.  The  six  bars  which  had  not 
been  subjected  to  shocks  in  either  manner  were  invariably 
found  to  be  the  weaker.  The  bars  receiving  the  shocks 
were  shown  by  a  large  number  of  tests  made  by  Mr. 
Outerbridge  to  have  been  incrcMsed  in  strength  from  10  to 
15  per  cent;  while  the  greatest  gain,  iu  a  few  instances,  was 
found  to  be  about  19  per  cent.  The  bars  were  all  15  in. 
long,  some  being  of  1  in.  square  section,  and  others  of  round 
section  1^  iu.  diameter.  Up  to  the  point  of  the  shock 
relieving  the  internal  strains  by  permittiog  the  individual 
metallic  particles  to  re-arrange  themselves  and  assume  a 
new  condition  of  molecular  equilibrium,  any  further  shock 
did  not  increase  the  strength.  Tumbling  chilled  or  white 
iron  is  found  to  be  less  effective  in  increasing  the  strength 
than  in  the  case  of  medium  or  grey  iron. 

Mr.  Outerbridge  was  led  to  demonstrate  that  shocks  could 
increase  the  strength  of  cast  iron  by  first  observing  that 
chilled  car  wheels  rarely  cracked  in  ordinary  service.  He 
points  out  that  if  they  do  not  crack  while  they  are  still 
comparatively  new,  they  almost  invariably  last  until  worn 
out  or  are  condemned  for  other  causes. 

Beyond  the  above  limits,  the  effects  of  impact  or  percussion 
and  shock  are  the  most  destructive  forces  materials  of 
construction  have  to  endure.  They  are  rarely  absent  in  any 
service  to  which  cast  iron  is  subjected,  and  since  this 
material  is  known  to  be  extremely  variable  in  its  resistance 
to  dynamic  forces,  it  may  be  safely  assumed  that  the  iron 
which  offers  the  most  effective  resistance  to  impact  is 
probably  the  most  generally  useful.  High  tensile  strength 
alone  is  now  recognised  not  to  be  a  safe  guide,  and  it  has 
become  customary  to  rely  on  transverse  strength  and 
deflection,  as  obtained  by  static  pressure,  as  a  surer  indica- 
tion of  the  resisting  qualities  of  the  iron,  although  there  are 
reasons  for  believing  that  static  stress  of  any  kind  is  not 
always  a  correct  indication  of  a  material's  ability  to  withstand 
dynamic  forces. 

Impact  testing  machines  may  be  divided  into  the  three 
following  general  types  : — 

(L)  P"'alling  weight  type,  inducing  a  direct  tensile 
shock. 

*  For  previous  article  see  page  454. 

t  See  Proceedings  of  the  American  Institvite  of  Mining  Engineers,  1896. 
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(ii.)  Falling  weight  type,  arranged  with  a  tup 
suspended  vertically  above  the  specimen,  and  allowed 
to  fall  freely  ou  to  it ;  and 

(iii.)  Peudulum  type,  arranged  with  a  tup  used  as 
the  bob-weight. 
A  machine  of  the  falling  weight  type,  inducing  a  direct 
tensile  shock,  is  in  use  at  the  Purdue  University.  In  this 
machine  the  test  piece  is  coupled  to  two  falling  masses,  and 
is  fractured  by  checking  the  top  weight  with  stops  on  the 
frame  of  the  machine,  thus  inducing  a  stress  in  the  specimen 
which  is  directly  tensile,  and  acts  instantaneously.  Machines 
of  the  second  falling  weight  type  are  variously  arranged;  in 
some  the  specimen  is  supported  at  both  ends,  while  in  others 
it  is  gripped  one  end  in  a  vice. 

In  some  machines  in  which  the  s]>ecimens  are  held  at  one 
end,  the  tup,  in  falling,  fractures  the  specimen  at  the  first 
blow,  and  a  device  is  fitted  which  enables  the  remanent 
energy  in  the  tup,  after  it  has  produced  fracture,  to  be 
readily  calculated.  In  others,  successive  blows  are  given 
from  increasing  heights,  until  the  specimen  breaks;  or  the 
alternative  method  is  employed  of  causing  the  first  blow  to 
fracture,  and  decreasing  height  of  fall  until  fracture  just 
fails  to  take  p''ace.  In  either  case  the  mean  of  the  two 
blows  before  and  after  fracture  is  taken  as  that  from  which 
to  calculate  the  energy  absorbed.  The  specimens  are  made 
sufficiently  long  to  allow  of  their  being  advanced  after  each 
blow. 


Fio.  300. 

With  the  pendulum  type  of  machine,  in  which  the  tup  is 
used  as  bob-weight,  the  specimen  may  be  broken  by  varying 
height  of  fall,  as  described  above,  or  in  one  blow,  and  the 
remanent  energy  in  the  tup  recorded  by  suitable  devices. 
Tlie  fracture  of  the  specimen  at  a  single  blow  is  the  more 
satisfactory  method,  as  the  results  of  tests  by  successive 
blows  often  differ  but  little  from  results  by  static  bending. 

Mr.  Russel's  impact  testing  machine,  illustrated  at  fig. 
300,  is  a  good  example  of  the  pendulum  type.  In  this 
machine  a  weight  is  suspended  pendulum-wise  on  a  stiff  rod, 
which  swings  on  a  centre  designed  to  be  as  frictionless  as 
possible.  If,  now,  this  rod  carrying  the  weight  is  canted 
from  the  vertical  a  certain  number  of  degrees,  and  allowed 
to  fall  freely,  the  suspended  weight  describes  an  arc,  and  at 
the  bottom  of  its  swing  has  a  certain  amount  of  energy 
represented  by  weight  of  moving  mass  x  vertical  equivalent 
of  the  height  of  fall ;  further,  if  allowed  to  continue  its 
swing  and  expend  its  energy,  it  will  rise  to  a  nearly  corres- 
ponding height  the  opposite  side  of  the  vertical  position — the 
slight  loss  iu  height  of  rise  being,  of  course,  due  to  friction 
of  the  moving  parts.  The  test  piece  is  held  by  one  end  in 
a  vice,  and  is  fixed  so  that  its  free  end  intercepts  the  moving 
mass  at  the  bottom  of  its  swing,  and  is  i'ractured  by  it. 


This  absorbs  a  certain  amount  of  the  energy  possessed  by 
the  tup,  and  the  final  height  of  the  swing  of  the  pendulum 
will  be  lessened  an  amount  which,  transferred  to  equivalent 
foot-pounds,  gives  the  resultant  energy  absorbed  by  the  test 
piece.  The  recording  pointer,  in  the  form  of  a  light  balanced 
arm,  swings  on  one  of  the  centre  screws,  and  is  carried 
forward  over  the  quadrant  scale  by  a  projecting  arm  mounted 
on  the  pendulum  rod,  and  is  left  by  it  when  the  motion  of 
the  pendulum  is  reversed,  thus  automatically  recording  the 
extreme  height  to  which  the  tup  rises  after  fracturing  the 
test  piece.  The  scale  is  usually  calibrated  to  read  directly 
in  foot-pounds  of  energy  absorbed.  The  work  or  enei-gy 
thus  absorbed  is  called  the  ultimate  resilience  of  the  material. 
The  word  toughness,  as  used  by  engineers,  is  synonymous 
with  resilience.  In  fact,  the  latter  may  be  defined  by 
describing  it  as  "  toughness  reduced  to  measurement." 

Since  resilience  depends  upon  change  of  stress,  different 
results  maybe  expected  when  the  stress  is  applied  suddenly, 
from  those  when  it  is  applied  slowly.  The  resilience 
under  impact  may  not  be  the  same  as  the  resilience  under  a 
gradually  applied  load.  The  effect  on  resilience  of  rapidity 
of  chiiuge  of  stress  can  only  be  determined  by  actual  experi- 
ment. This  is  especially  true  in  the  case  of  material  not 
perfectly  elastic,  or  where  the  stress  has  passed  the  elastic 
limit  of  the  material.  Generally  speaking,  metals  show  a 
higher  ultimate  resilience  under^impact  than  they  do  under 
gradually  applied  loads. 

In  testing  materials  by  impact  some  energy  is  absorbed 
in  overcoming  the  inertia  of  the  test  piece  itself.  The  pro- 
portionate amount  of  this  energy  is  probably  dependent 
upon  the  weight  of  the  test  piece  compared  with  that  of 
the  tup,  and  also  upon  the  velocity  of  the  tup.  Just  how 
much  energy  is  absorbed  in  this  way  could  only  be  ascer- 
tained approximately  and  with  considerable  difficulty,  so 
that  in  practical  testing  it  is  best  to  employ  a  test  bar  the 
weight  of  which  is  small  compared  with  that  of  the  tup  In 
this  way  the  error  introduced  by  the  inertia  of  the  test  piece 
can  be  minimised  if  not  eliminated. 

Mr.  S.  B.  Russel,  in  a  paper  read  at  a  recent  meeting  of 
the  American  Society  of  Civil  Engineers,*  gives,  amongst 
many  others,  the  following  results  of  a  series  of  tests  of  the 
resilience  by  impact  and  by  gradually-applied  loads  of  a 
number  of  cast-iron  bars  taken  from  the  same  melt.  All 
the  bars  were  of  1  in.  by  2  in.  section,  and  were  broken  flat- 
wise on  supports  2  ft.  apart.  The  resilience  is  given  in 
inch-pounds  per  cubic  inch  of  material  between  supports. 
The  resilience,  by  gradually-applied  load,  was  obtained  by 
breaking  the  bar  in  an  ordinary  traverse  testing  machine, 
the  deflection  up  to  the  point  of  rupture  being  accurately 
measured  The  resilience  was  then  taken  as  half  breaking 
load  X  maximum  deflection.    The  results  obtained  were  : — 


By  impact. 

By  gradually-applied  load. 

Number  of 
tests. 

Average  resilience  per 
cubic  inch,  in  inoli- 
pounds. 

Number  of 
tests. 

Average  resilience  per 
cubic  inch,  in  inch- 
pounds. 

Six 
Three 
Four 
Four 

11-5 

10-  8 

11-  4 

n-8 

Three 
Three 
Three 
Three 

9-0 
8-7 
8-5 
8-S 

The  impact  tests  were  made  with  a  machine  of  the 
pendulum  type,  the  hammer  of  which  weighed  1031b.; 
then,  by  computation,  the  resilience  in  inch-pounds  per 
cubic  inch  of  the  material  equals 

103  [F  -  (S  +  C)] 
Lhb 


*  See  Transactions  t>t  the  American  Society  of  Civil  Engineers,  vol  xxxix., 
page_237. 
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F  being  the  initial  fall  of  tl)e  hammer,  iu  inches  ; 
S  the  rise  after  the  blow,  iu  inches; 
C  the  correction  for  friction  of  the  moving  parts 
L  the  distance  between  the  supports,  in  inches ; 
h  the  depth  of  the  test  piece,  iu  inches ;  and 
b  the  breadth  of  the  test  piece,  iu  inches. 

With  the  machine  illustrated  at  fig.  300  it  is  possible  to 
check  the  friction  very  readily,  and,  by  the  simple  expedient 
of  tightening  or  loosening  one  of  the  centre  screws,  maintain 
it  constant.  When  calibrating  a  machine,  an  iuitial  height 
is  fixed  upon  which  gives  a  definite  number  of  incli-pounds 
at  impact;  if,  now,  the  pendulum  is  allowed  to  fall  freely 
frpm  this  height,  with  friction  as  the  only  retardation,  it 
will  rise  to  a  certain  iieight  the  other  side,  which  is  marked 
on  the  scale  as  zero,  and  so  long  as  the  friction  remains 
constant,  this  final  height  will  always  be  the  same.  Any 
increase  or  decrease  in  the  friction  of  the  moving  parts  can 
at  any  time  be  easily  detected  by  raising  the  pendulum  to 
its  initial  position  and  allowing  it  to  swing  freely,  when  the 
recording  pointer  will  either  not  be  carried  forward  to  the 
zero  on  the  scale,  or  will  be  carried  beyond  it.  To  correct 
this,  cue  of  the  centre  screws  is  adjusted  until  the  friction 
allows  the  final  height  of  the  pendulum  to  be  at  zero.  This 
checking  and  adjusting  should  be  done  at  frequent  intervals 
during  the  progress  of  a  series  of  tests,  as  tiie  friction  will 
be  found  at  times  to  vary  considerably. 

Mr.  R'lssel  has  found  that  a  flat  bar  has  about  the  same 
resilience  whether  broken  flatwise  or  on  edge.  He  has  also 
given  the  results  of  a  series  of  tests  of  the  resilience  by 
impact  of  cast-iron  bars  of  diff"erent  spans.  From  these  it  is 
found  that  the  length  of  span  has  no  appreciably  modifying 
effect.  From  the  results  of  transverse  tests  it  is  found  that 
a  bar  of  1  ft.  span  has  twice  the  strength  and  one-fourth  the 
deflection  of  a  bar  of  2  ft.  span. 

For  a  series  of  impact  tests  with  cast-iron  bars  of  1  in.  by 
2  in.  section,  from  the  same  melt,  broken  flatwise,  some 
at  1  ft.  span  and  others  at  2  ft.  span,  the  calculited  values 
of  the  resilience  were  as  under  : — 


At  1  ft.  epan. 

At  2  ft.  span. 

Number 
of 
Tests. 

Average  resilience 
per  cubic  inch, 
in  inch-pounds. 

Number 
of 
Tests. 

Average  resilience 
per  cubic  inch, 
in  inch-pounds. 

Six 

11-5 

Six 

11-7 

Three 

iro 

Ten 

110 

Four 

11-4 

Five 

12  7 

Four 

9-9 

Four 

10-2 

The  bars  were  tested  in  their  rough  state,  as  CJist,  as  were 
also  those  used  in  the  previously  referred  to  series  of  tests  of 
resilience  by  impact  and  by  gradually  applied  loads.  The 
eff'ect  on  the  resilience  of  removing  the  skin  by  planing  is 
remarkable,  the  resilience  of  a  planed  bar  per  cubic  inch 
reaching  in  some  instances  nearly  twice  that  of  a  bar  of 
similar  cast  iron  tested  with  the  skin  on.  This  diff'erence  is 
probably  due  to  the  lessening  of  the  shrinkage  strains  when 
the  surface  of  the  rough  casting  is  removed,  and  a  similar 
gain  might  possibly  be  obtained  by  annealing  the  rough  bar. 

Very  few  impact-testing  machines  have  so  for  found  a 
place  in  the  foundries  of  this  country,  although  they  are  in 
fairly  common  use  in  Continental  and  Americiu  foundries. 
The  importance  and  advantages  of  tests  by  impact  are, 
however,  becoming  better  understood,  and  the  more  general 
use  of  impact-testing  machines  is  likely  to  follow  in  the  near 
future.  When  proper  values  of  resilience  under  impact  have 
been  determined,  designers  will  be  able  to  act  wi'h  greater 
intelligence  in  planning  cast-iron  structures  exposed  to  live 
loads  and  to  shocks. 


(To  be  continued.) 


LEAVES  FROM  A  NAVAL  ENGINEER'S  NOTE 
BOOK.— XI. 

Connecting  'Rom —{continued  from  pacje  526). 

For  the  purposes  of  comparison  and  design  of  connecting 
rods  of  engines  of  similar  type,  it  is  customary  to  take  an 
empirical  load  which  is  known  to  be  in  excess  of  the  actual 
maximum  working  load.  This  empirical  load  L  is  usually 
taken  as  equal  to  the  area  of  high-pressure  cylinder  x  steam 
pressure  at  the  engines  in  pounds  per  square  inch  above  the 
atmosphere,  for  all  rods  of  a  three-cylinder  three-stage 
expansion  engine,  and  for  the  high-pressure  and  intermediate- 
pressure  rods  of  a  four-cylinder  three-stage  expansion  engine, 
while  for  the  low-pressure  rods  of  an  engine  of  the  latter 
type  when  arranged  so  that  about  one-third  of  the  total 
power  is  developed  in  each  of  the  high-pressure  and 
intermediate-pressure  cylinders,  and  about  one-sixth  in  each 
of  the  low-pressure  cylinders,  the  load  is  taken  as  f  L. 
Since  the  ratio  length  of  connecting  rod  divided  by  length  of 
crank  does  not  vary  to  any  great  extent  in  naval  practice, 
the  fiict  that  the  greatest  thrust  on  a  connecting  rod  is  to 
the  load  on  the  piston  as  R,  fig.  4,  is  to  D*,  may  be  neglected. 


Fiu.  i. 

and  the  load  L  taken  as  the  maximum  thrust  coming  on  the 
rod.  The  values  of  the  loads  L  and  calculated  for  the 
connecting  rods,  of  which  the  leading  particulars  are  given  in 
Tables  L,  U.,  and  III.,  are  given  in  Table  IV.  In  the  case 
of  the  sohd  rods  the  ratio 

rano'es  from  0'391  to  0'632, 

or  neglecting  the  nickel  steel  rods  of  example  E,  and  the 
rods  of  the  two  torpedo-boat  destroyer  engines,  examples  N 
and  0,  this  ratio,  for  the  solid  rods,  ranges  from  0-391  to 
0-516,  while  its  mean  value  for  the  seven  examples  works 
out  at  0-461.  For  the  hollow  rods,  neglecting  those  of 
engines  of  torpedo-boat  destroyers,  and  the  mild  steel  rods  of 

example  M,  the  ratio       for  the  remaining  six  nickel  steel 

rods  ranges  from  0-546  to  0'77,  and  has  an  average  value  of 
0-648.  For  the  hollow  rods  of  destroyer  engines  the  ratio 
ranges  from  0  835  to  0-940,  and  the  average  value  will  be 
seen  to  be  0  -882. 

In  estimating  the  stress  on  a  connecting  rod  due  to  the 
bending  force  set  up  by  its  oscillation,  it  is  suflaciently 
accurate  to  regard  it  as  a  uniform  rod  of  the  diameter  at 
its  mean  section. 

*  With  a  connecting  rod  four  cranks  long  the  greatest  thrust  on  the  rod  never 
exceeds  the  load  on  the  piston  by  more  than  3-3  per  cent,  while  vfith  a  rod  five 
cranks  long  the  excess  can  only  reach  a  little  over  2  per  cent. 
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Table  IV. 


Example 
(see  previous  tables). 

f       .1      11  V... 

lj<xi(i  1j    by  the 
formula  — 
J  I       K  S  I 

^Jl  + 1. 

c 

Load  \i  =  area  of 
H.r.  cyliuder  x 
steam  pressure  at 

engiues  in  jiounds 
per  square  inch 

above  atmosphere. 
P. 

Ratio 
L 

77' 

Solid  Rods. 

Lbs. 



Lbs, 

fi(i3,600 

520,250 

0-301 

F  

:!'.i->,ooo 

158,580 

o-40(; 

s2;i,ooo 

371  500 

0-452 

A  Luw-pvessure  

.023,000 

247,ti80* 

0-473 

C  

36(i,000 

170,750 

0-483 

B  Ijow-pressure  

:i;tO,000 

14ti,S30" 

0-50(; 

3l)B,000 

188,700 

0-51U 

N  

1  ■18,000 

82,500 

0-557 

E  

413,000 

232,800 

0-564 

0  

00,000 

02,580 

^0-632 

Hollow  Rods. 

M  

(i7,600 

20,700 

0-45 

L  

83,300 

45,400 

0-546 

H   

448,000 

254,500 

0-568 

K  

07,000 

63,500 

0-655 

J   

210.000 

141,400 

0-674 

I   

35.5,1)00 

240,500 

0-676 

G  

378,000 

201,000 

0-770 

T  

75,000 

62,580 

0-835 

Q 

100,200 

95,000 

0-870 

04,800 

82,000 

0-870 

S  

04,500 

82,500 

0-874 

(il.OOO 

55,000* 

0-003 

P  

58,400 

54,810 

0-040 

•Taking  load  as  area  of  H.P.  x  |  P- 

The  greatest  bending  moment  in  terms  of  inches  and 
pounds  then  equals — 

1  V- 

and  the  maximum  stress  on  the  material  equals- 


M 


—  =  f  pounds  per  square  inch 
Z 

V  being  the  velocity  of  the  crank  pin  in  feet  per  second  ; 
R  the  radius  of  the  crank  in  feet ; 
ry  =  32-2; 

I  the  length  between  centres  of  connecting  rod  in  inches  ; 

IV  the  weight  of  the  rod  per  inch  of  length  in  pounds 
=  0*22  D'-'  for  a  solid  steel  rod  of  diameter  D,  and 
0^22  (D'-c^-)  for  a  hollow  steel  rod  of  diameters 
D  and 

Z  =  the  modulus  of  the  section  of  the  rod  to  resist 
bending  = 

~  W  for  a  solid  rod  of  diameter  D  in  inches,  and 


32  '  D 
in  inches. 


for  a  hollow  rod  of  diameters  D  and  (/ 


The  values  of  /'  for  a  number  of  the  connecting  rods,  the 
particulars  of  which  are  given  in  Tables  I.,  II.,  and  III.,  are 
given  in  Table  V.,  and  it  will  be  seen  that  in  the  case  of  the 
rods  of  recent  battleship  and  cruiser  engiues  this  stress 
ranges  from  1,090  lb.  per  square  inch  to  1,810  lb.  per  square 
inch.    Its  value  in  the  case  of  the  connecting  rods  of  engines 


of  torpedo-boat  destroyers  is  in  some  instances  as  high  as 
2,400  lb.  per  square  inch,  and  is  seldom  below  1,700  lb.  per 
square  inch.  In  addition  to  the  examples  of  rods  of  the 
latter  type  of  engines  given  in  Table  V.  the  following  values 
of  etc.,  calculated  for  the  rods  of  the  engines  of  some 
recent  British  torpedo-bDat  destroyers  of  the  new  25^-knot 
class  may  be  cited  : — 


Revolutions  of  engines  jier  minute  ^ 

Direct  stress  on  least  section  of  rod  in  pounds  perl 
square  inch,  due  to  the  load  L  


Value  of  X  = 


Uirect  stress  on  section  of  rod  at  its  mean  diameter  D 
in  inches,  in  jrounds  j)jr  square  inch  F 

F 


Stress  due  to  oscillation  of  rod  in  pounds  i)er  square; 
inch  /  =  j 

F  +  /  in  pounds  per  square  inch  i 


Stress  on  connecting-rod  bolts  in  puvmds  per  sq--arei 
inch  due  to  the  load  L  ', 


stress  on  bolts 


F  +  /■ 


Ratio 


350 
6,170 
0-0260 

5,650 
740 

1,680 
7,330 

9,000 
1-22 

0-591 


b 

350 
6.560 
0-021-7 

6,000 
965 

2,360 
S,360 

9,900 
1-19 

0-68 


350 
7,000 
0-02-26 

5,920 
830 

2,4-20 
8,340 

9,650 
1-17 

0-659 


Note.  — K 


16 


Length  of  rod  batween  centres  in  inches, 
Loads  L  and  L'  calculated  as  before. 


the  rods  all  being  solid. 


For  these  three  e.xamples,  together  with  the  two  solid  rods 
of  the  destroyer  engines,  examples  N  and  0,  Table  V.,  the 
value  of  the  stress  F  -I-  /ranges  from  7,300  1b.  per  square 


Fic.  5. 

inch  to  8,360  lb.  per  square  inch  and  the  average  for  the 
five  examples  works  out  at,  say,  7,870  lb.  per  square  inch. 
Neglecting  the  nickel  steel  rods  of  examples  G  and  I,  in 
Table  V.,  it  will  be  seen  that  for  the  rods  of  engines  of 
battleships,  cruisers,  and  gunboats,  the  value  of  th<i  stress 
F  +  /'  ranges  from  4,880  lb.  per  square  inch  to  5,704  lb.  per 
square  inch,  and  has  a  mean  value  of,  say,  5,400  lb.  per 
square  inch  for  the  six  examples. 

The  load  on  a  connecting  rod  is  completely  reversed  twice 
in  each  revolution  of  the  engine,  which,  in  the  case  of  the 
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rods  of  many  engines  of  torpedo-boat  destroyers,  means  no 
less  than  13  times  every  second.  Experiments  upon  the 
fatigue  of  metals  through  continuously  changing  loads  thow 
that  the  breaking  load  is  always  less  than  that  which  the 


of  load"  is  the  variation  of  load  ;  from  a  10  ton  pull  to  an 
8  ton  push  being  a  range  of  18  tons.  The  "  middle  load  "  is 
half  the  difference  between  the  push  and  pull,  which  with 
the  above  loads  equals  a  1  ton  pull,  this  being  half  way 


TABLE  III. — Leading  Particulars  of  the  Connecting  Rods  of  Three-stage  Expansion  Engines  of  Recent 

Twin-screw  Torpedo-boat  Destroyers. 


Reference  letter  

Total  I.HjP.  per  set  of  engines. 


Steam  pressure  at  engines,  in  lbs.  j«r  square  inch 
above  atmosphere    P 

Diameters  of  cylinders,  in  inches  :— 

High-pressure  


Intermediate   

Low-pressure   

Length  of  stroke,  in  inches   

Length  between  centres  of   connecting  rods,  in 
inches   R 


Ij^jj^  length  of  connecting  rod 
length  of  crank 


Load  on  rod,  in  lbs.,  L  : — 

Taken  as  area  of  H.P.  X  P   

Except  for  the  L.P.  rods  of  example  U,  for  which  the 
load  is  taken  as  area  of  H.P.  x  if  P. 

Outside  diameter  of  rods,  in  inches  : — 

At  top   „  


At  bottom   

Mean   D 

Inside  diameter  of  hollow  rods,  in  inches   d 


Ratio  ''^"Stli  of  rods  between  centres  _  R 
mean  outside  diameter  D 


Direct  stress  on  least  section  of  rod  due  to  the  load  L. 
in  lbs.  per  square  inch   . . 


Ratio  -1^   

Increase  of  outside  diameter  of  rod  at  bottom  com 
pared  with  its  outside  diameter  at  top,  in  inches 
per  foot  of  length  of  rod  between  centres  


Value  of  K  = 


16  X  D= 


for  solid  rods  . 


Value  of  K  =  l^  ^x^t^^  I/*!"!  fur  hollow  rods  . , . 
R 

Direct  stress  on  section  of  rod  at  mean  diameter  D 
due  to  the  load  L,  in  lbs.  per  square  inch   F 


Value  of  - 


K 


C<jnnecting-rod  bolts  : — 

Number  and  diameter  in  inches  ....    tox'  end 

Number  and  diameter  in  inches  . .  bottom  end 

Combined  net  sectional  area  of  bolts,  in  square 
inches : — 

Top  end  bolts  


Bottom  end  bolts 


Stress  on  least  section  of  bolts  due  to  the  load  L,  in 
lbs.  per  square  inch  :— 

Top  end  bolts  


Bottom  end  bolts   

For  solid  rods  only. 

Value  of  C  in  the  formula  : — 

Diameter  of  connecting  rod  at  top  in  inchef 
_  diameter  of  H.P.  cylinder  in  inches  ,— 
—  --  ^  \  P- 


Value  of  X 


K 

Vl 


Solid  Rods. 


N 

3,000 

2.00 

2CJ 
31 
Two  34 
IS 

40 
4-44 

.S2,.'i00 


6.820 


C-113 


5,340 
676 

Two  2? 

Two  2| 

8-028 
STi28 

9,550 

9,550 


764 
00275 


0 
2,900 

210 

Ifli 
30 
Two  34 
18 

3!1 
4-33 

02,580 

35 
4 


6,510 


0-154 
5-7S 


984 


Two  1\ 


8,160 


9,360 


80-8 
00231 


Hollow  Rods. 


p 

Q 

R 

S 

T 

U 

1,000 

i 

4,-200 

3,000 

4,000 

2,000 

3,000 

210 

250 

240 

250 

210 

250 

1 

22 

20| 

20i 

20i 

1  2-4 

31 

32 

30 

3U 

Two  34 

Two  £4 

iWO  So 

Two  34 

Two  34 

18 

20 

18 

22 

18 

18 

40 

50 

40 

30 

40 

4-44 

5-00 

4-44 

4-25 

4-33 

4-44 

54,810 

03,000 

i'1,120 

82,500 

62,580 

H.  P.  and 

I.  P.  Rods. 
82,500 

L.P.  Rods. 

65,000 

H 

4i 

3i 

3i 

33 

3J 

3i 

i  ' 

4} 

41 

4 

4i 

j  3| 

4J 

3? 

4,'. 

32 

n 

n 

2 

•2 

It 

11-80 

U-ll 

11 -C  3 

11-00 

10-4 

9-85 

11-85 

9,320 

9,310 

11,830 

10,580 

9,650 

9,530 

9,820 

0-619 

1 

0-500 

0-518 

0-520 

0-533 

0-492 

0-482 

j 

0-075 

0-120 

0-075 

0-193 

0-154 

0-113 

0-150 

.... 

1  5-78 

1 

4-85 

6-64 

7-00 

7-40 

8-10 

6-63 

8,400 

7,040 

10,730 

8,100 

1 ,040 

8,4C0 

8,000 

1,450 

1,635 

1,620 

1,026 

1,073 

1,030 

1,420 

'\  Twoli 

Two  21 

Two  2' 

Foiu-  15 

Two  25 

Two  2 

Two  IJ 

Two  2i 

Two  2J 

.... 

Two  2,1 

Two  2| 

Two  2 

4-63 

7-362 

6-00 

7-67 

7-51 

5-10 

4 -63 

7 -352 

6-00 

0-6S 

7-51 

5-16 

11,850 

12,900 

13,520 

8,160 

11,000 

10,670 

11,850 

'i 

1 

12,900 

13,520 

;  9,360 

11,000 

10,670 

material  will  sustain  as  a  steady  load.  The  steady  load 
equivalent  to  changing  loads  may  be  obtained  approximately 
by  the  following  graphic  method,  due  to  Mr.  McFarlane 
Gray.    For  this  purpose  it  is  to  be  understood  that  "  range 


 J  -  ^_  ^  ^ 

Let  E,  denote  this  *'  range  of  load,"  and  M  the    middle  load 
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In  fig.  5,  D  E  and  F  G  are  straight  lines,  one  perpendicular 
to  the  other.  S  is  a  square-cornered  sheet  of  paper,  the 
corner  being  shown  shaded  to  render  it  more  distinct.  Mark 
off  along  G  E  a  distance  G  ^  =  1|  R  to  2  R  to  any  convenient 
scale.  The  1|  is  for  ductile  iron  or  mild  steel,  the  2  is  for 
the  less  ductile  qualities  of  iron  or  steel,  and  between  these 
is  for  intermediate  qualities. 

Mark  off,  on  the  square-cornered  sheet  S,  a  distance  B  M 
=  M,  the  middle  load. 

Apply  the  sheet  S  to  D  E  and  F  G  as  shown,  the  point  B 
on  F  G,  and  the  edge  B  C  in  contact  with  the  point  e  ;  move 
the  sheet  S  untd  M  is  on  the  line  D  E.  The  equivalent 
steady  load  is  then  given  by  the  length  M  c  to  the  same  scale 
as  was  used  for  G  c  and  B  M.  The  actual  fixctor  of  safety  is 
the  ordinarily  calculated  breaking  strength  divided  by  this 
equivalent  constant  load. 

Stresses  may,  of  course,  be  substituted  for  loads  ;  then  for 
the  connecting  rods  of  battleship,  cruiser,  and  gunboat 


ting  one,  and  the  range  R  =  9,500  lb.,*  while  the  middle 
stress  M  =  4,750  lb.,  and  the  equivalent  steady  stress 
(taking  e  =  1 1  R,  as  before)  equals  17,860  1b  per  square 
inch,  giving  an  actual  factor  of  safety  with  35-tun  steel,  of 
say  4-40. 

From  Table  III.  it  will  be  seen  that  in  some  earlier 
destroyer  engines  the  working  stress  on  the  connecting-rod 
bolts  due  to  a  load  L  reached  13,5201b.  per  square  inch,  and 
was  commonly  in  the  neighbourhood  of  11,0001b.  or 
12,000  lb.  per  square  inch. 

In  the  case  of  recent  engines  of  battleships  and  cruisers 
the  greatest  stress  on  the  connecting-rod  bolts  due  to  the 
load  L  is  about  7,500  lb.  per  square  inch  for  mild  steel  bolts, 
and  about  9,5001b.  per  square  inch  when  the  bolts  are 
nickel  steel.  For  the  seven  examples  of  the  former  given  in 
Table  I.  the  stress  ranges  from  6,7801b.  per  square  inch  to 
7,9001b.  per  square  inch,  and  averages  7,4001b.  per  square 
inch.    With  this  value,  the  equivalent  steady  stress  equals 


TABLE  V. — Stress  on  Connecting  Rods  dub  to  the  Bending  Force  set  up  by  their  Oscillation. 


Example 


Revolutions  of  engines  jier  minute  

Radius  of  crank,  in  feet  R 

Length  between  centres  of  connecting  rod,  in  inches  . . .,  I 

Weight  of  the  rod  in  pounds  per  inch  of  length  at  its  laean 
section  : 

=  0"22  D-  for  solid  steel  rod  of  mean  diameter 
D  in  inches 


Connecting  rods  of  battleship,  cruiser,  and  gunboat  engines. 


A 

Table  I. 
120 
2-0 

06 


and  =  0'22  [D'^  -  d-]  for  hollow  steel  rod  of  diameters  C 


W 


D  and  d  in  inches  , 


J 


Greatest  bending  moment  on  the  rod  d>ie  to  its  oscillation, 
in  terms  of  inches  and  pounds  = 

"  R 

V  being  the  velocity  of  the  crank  pin  in  feet  per  second, 
and  g  32-2 : 

Modulus  of  section  of  the  rod  to  resist  bending  =  \ 

—  D'  for  solid  rod  of  diameter  D  in  inches  I 
32         ^_    ^  L 

and  =  —   —~\  for  hollow  rod  of  diameters  / 

32  L      D     J  I 

D  and  d  in  inches  ) 

Stress  due  to  bending  force  set  up  by  the  oscillation  of 

M 

the  rod,  in  pounds  per  square  inch  /  =  

Direct  stress  on  section  of  rod  at  mean  diameter  due  to  the 
load  L  (see  Tables  I.,  II.,  and  III.,  -I-  /  in  pounds  per 
square  inch  8 

Ratio  S"'^'-^^*;  stress  on  bolts 


Ratio 


greatest  stress  on  bolts  

direct  stress  on  least  section  of  rod' 


H.P. 
and  I.P. 


136  300 


113-5 


1,200 


6,480 
1-34 


L.P. 
16-8 

04,700 

63-6 
1,440 

.^seoii 

1-42 


13 

G 

1  ^ 

M 

Table  I. 

Tablell. 

Tablell. 

Tablell. 

120 

120 

200 

283 

-0 

2-0 

1-0 

0-75 

06 

06 

48 

40 

H.P. 
and  LP. 

L.P. 

17-82 

10-78 

11-34 

2-64 

2-080 

100,300 

60,800 

63,000 

5,100 

4,261 

71-4 

33-6 

58-6 

.'■j-88 

3-675 

1,410 

1,810 

1,000 

884 

1,160 

4,880 

5,620 

S,270t 

5,704 

5,140 

1-50 

1-36 

1-16 

1-64 

1-25 

I 

Tablell. 
120 
2-0 

06 


61,700 


1,170 


7,S10t 


Connecting  rods  of  engines  of  torpedo- 
boat  destroyers. 


N 

Tablelll 

300 
0-75 
40 


16,770 


1,960 


7,300 
1-31 


0 

Tablell  L 
400 
0-75 

30 


3-003 


12,000 


5-16 


2,330 


8,010 
1-17 


R 

Tablelll 
300 
0-75 
40 


2-117 
8,240 

4-34 

1,000 

12,6.30 
1-07 


S 

Tablelll. 

327 
0-0167 
46| 


13,000 


i-92 


0,980t 


"  When  this  is  greater  than  S. 

engines,  taking  the  average  working  stress  as  given  above, 
■i.e.,  5,400  lb.  per  square  inch,  the  range  of  stress  R  = 
10,8001b.  per  square  inch,  and  the  middle  stress  M  =  0,  so 
that  the  equivalent  steady  stress  (taking  G  =  If  R)  equals 
10,800  X  1-75  -  189,0001b.  per  square  inch,  or  3J  times 
the  working  stress  due  to  the  alternating  load  L.  With 
steel  having  an  ultimate  tensile  streny:th  of  about  35  tons 
per  sfjuare  inch,  as  commonly  used  for  naval  engine  forgings, 
the  actual  factor  of  safety  on  these  rods  would  be  say  4|. 

In  the  case  of  the  rods  of  the  engines  of  torpedo-boat 
destroyers  referred  to  above,  the  average  working  stress  for 
which  (due  to  a  load  L)  is  7,870  lb.  per  square  inch,  the 
actual  factor  of  safety  with  35-ton  steel  would  be  2  85. 
The  working  stress  due  to  a  load  L  on  the,Jeast  section  of 
the  connecting  rod  bolts  of  these  particular  examples  of 
recent  British  torpedo-boat  destroyer  engines  ranges  from 
9,000  lb.  per  square  inch,  to  9.9001b.  per  square  inch,  the 
mean  value  for  the  five  examples  working  out  at  say 
9,500  lb.  per  square  inch.    Here  the  stress  is  not  an  alterna- 


t  Nickel  steel  rods  and  bolts. 

1'88  X  7,400  =  13,9121b.  per  square  inch,  giving  an  actual 
factor  of  safety  of  5 '64  with  35-ton  steel,  and  taking  the 
value  of  Ge  at  If,  as  before.  For  the  nickel  steel  bolts  of 
the  rods  of  the  American  battleship  and  cruiser  engines, 
example  E,  Table  I.,  and  examples  G,  H,  I,  J,  K,  and  L, 
Table  II.,  the  greatest  stress  due  to  a  load  L  ranges  from 
8,1001b.  per  square  inch,  to  10,8001b.  per  square  inch,  and 
averages  9,424  lb.  per  square  inch  for  the  seven  examples. 
The  material  of  these  bolts  is  specified  to  have  an  ultimate 
tensile  strength  of  not  less  than  95,0001b.,  with  an  elastic 
limit  not  bslow  65,000  lb.,  and  an  elongation  in  a  length  of 
2  in.  of  not  less  than  21  per  cent.  The  steady  stress 
equivalent  to  this  working  stress  of  9,424  lb.  equals 
1'88  X  9,424  =  17,7001b.  per  square  inch,  thus  giving  an 
actual  factor  of  safety  of 

95000      .  „^ 
1-7700  = 

*  Neglecting  the  stress  on  the  bolts  due  to  the  screwing  up  of  their  nuts. 
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again  neglecting  the  initial  stress  due  to  the  screwing  up  of 
the  nuts.  With  rod  and  bolts  of  similar  material,  and  a 
common  factor  of  safety  for  each,  the  greatest  working  stress 
on  the  bolts  could  be  1'862  times  that  on  the  rod,  if  the 
stress  on  the  bolts  due  to  the  tightening  up  of  the  nuts  is 
neglected.  It  will  be  seen  from  the  figures  given  in 
Table  V.  tliat  in  practice  this  latter  stress  and  other 
contingencies  are  allowed  for  by  keeping  the  ratio 

Greatest  stress  on  bolts  due  to  the  load  L 
Greatest  stress  on  rod  =  (K  + /) 

well  below  1'862. 

The  most  recent  British  practice  is  to  make  this  ratio 
about  1"35  to  TS  for  the  connecting  rods  of  battleship  and 
cruiser  engines,  and  from  TIT  to  1'31  in  the  case  of 
destroyer  engines. 

[Leaves  from  a  Naval  Engineer's  Note  Book. — We  regret  that  figs. 
2  and  3  on  page  526  in  our  last  issue  were  transpased  during  print- 
ing.   Fig.  2  should  be  fig.  3,  and  fig.  3  should  be  fig.  2. — £d.  P.E.] 

(To  be  continued.) 


MODERN    COKE   OVENS.— IV.* 

GusTAV  Hilgenstock's  Coke  Oven. 

This  is  a  construction  of  coke  ovens  in  which  the  supply 
conduits  for  the  gaseous  fuel  enter  the  combustion  chambers 
or  flues  from  below,  and  are  so  arranged  in  passages, 
formed  in  the  substructure  of  the  oven,  of  sufficient  size 
for  persons  to  enter  them,  that  the  said  gas  conduit  shall 
be  accessible  at  all  points,  and  that  consequently  the 
supply  of  combustible  gas  and  the  consequent  heat  in  the 
oven  can  be  accurately  regulated  by  suitably  arranged 
valves.  The  new  arrangement  relates  to  tlie  substructure 
of.  the  coke  oven  and  to  the  conduit  for  the  gaseous  fuel 


Fia.  1. 

contained  therein,  while  the  construction  of  the  oven  proper 
and  that  of  the  heating  flues  of  the  coking  chamliers,  etc., 
may  be  of  any  suitable  known  arrangement.  The  said 
passages  and  gas  conduits  may  be  arranged  in  a  variety 
of  ways  for  this  purpose.  Thus,  according  to  one  plan,  a 
central  longitudinal  passage  is  arranged  in  the  substructure 
below  ithe  coke  oven,  from  which  lateral  passages  branch 
oft"  on  each  side,  there  being  one  such  passage  under  each 
coking  chandler. 

There  is  a  further  essential  feature  of  this  oven,  which 
consists  in  effecting  the  supply  of  the  gaseous  fuel  to  the 
ovens  from  below,  and  in  i-endering  the  gas  vsupply  conduits 
accessible  at  all  points  in  the  passages  of  the  substructure, 
which  is  connected  with  several  advantages,  and  at  the 
same  time  all  those  disadvantages  are  avoided  thereby 
which  are  connected  with  coke  ovens  of  present  construction 
in  which  the  supply  of  gaseous  fuel  is  effected  from  above, 
or  at  the  heads  of  the  ovens.      By  enabling  the  heating 

'  Abstracted  from  Mr.  P.  J.  Mallmann's  paper  read  before  the  Cleveland 
Institution  of  Engineers,  Middlesbrough,  April,  lli04. 


flues  of  the  ovens  to  Ije  supplied  with  gas  either  separately 
or  at  any  rate  in  smaller  groups,  and  also  by  enabling  the 
regulation  of  the  supply  of  combustible  gas  to  bo  conve- 
niently effected  in  the  basement  passages,  a  very  uniform 
distribution  of  the  heat  throughout  the  oven  can  be  effected. 
By  this  means  a  very  uniform  coking  of  the  coal  is  attained, 
and  at  the  same  time  the  brickwork,  which  in  other  coke 
ovens  is  very  subject  to  cracking  on  account  of  une(iual 
heating,  is  preserved  from  such  damage. 

By  supplying  the  combustible  gas  from  below  the  advan- 
tage is  also  obtained  that  the  upper  part  of  the  furnace, 
to  which  all  the  heat  ascends,  does  not  become  overheated, 
the  main  portion  of  the  heat  being  led  off  to  the  lower 
part  of  the  oven.  As  the  distilled  gases  collect  in  the 
upper  part  of  the  furnace,  the  avoidance  of  overheating 
in  this  part  enables  these  gases  to  'be  preserved  in  their 
proper  condition,  and  prevents  them  from  being  more  or 


Fig.  2. 

less  decomposed  by  overheating,  whereby  valuable  con- 
stituents thereof  are  destroyed,  as  in  the  case  of  some  coke 
ovens. 

It  is  also  of  imjiortance  that  the  gas  supply  conduits  are 
effectually  protected  in  the  basement  passages,  that  the 
gas  is  subjected  to  fireheating  therein,  and  that  the  super- 
vision of  the  gas  conduits  in  no  way  interferes  with  the 
working  of  the  oven.  In  all  the  arrangements  the  passages 
that  allow  for  access  of  persons  are  indicated  by  the 
reference  letter  K,  the  main  conduit  for  the  gaseous  fuel 
with  g,  as  also  the  branch  pipes  leading  to  the  separate 
inlet  nozzles.  It  is  claimed  that  this  construction  of  the 
coke  oven  secures  important  advantages  in  regard  to 
durability  of  the  oven  structure,  and  consequently  also  to 
the  output,  as  the  oven  while  working  is  comparatively  free 
from  interruptions  for  repairs. 

The  Otto  Hoffmann  Coke  Oven. 
This  coke  oven  has  coking  chambers  of  similar  dimen- 
sions, their  width  being  adapted  to  the  quality  of  coal  to 
be  coked.  The  gas  developed  is  drawn  oft'  to  the  condenser 
by  an  exhaust  fan.  It  is  there  deprived  of  tar  and 
ammonia,  wdien  it  is  conducted  into  the  heating  flues, 
entering  hoi'izontal  passages,  the  heating  vertical  side  flues, 
and  the  bottom  flue.  Bunsen  gas  burners  are  employed 
at  the  bottom  of  the  vertical  flues,  the  gas  ignites  and 
burns  with  combustion  air,  heated  in  air  flues  by  the 
neighbouring  gas  heating  flues.  It  is  claimed  for  this 
oven  that  the  heat  is  very  uniformly  distributed,  eft'ecting 
a  very  favourable  coke  output.  This  oven,  with  some 
improvements,  is  also  known  as  the  Otto-Hilgenstock  coke 
oven. 


Cost  of  Small  Motive  Power.^ — Readers  of  this  article  in  our  issue 
of  November  4th  should  note  that  the  figures  given  in  the  last 
paragraph  for  hot-air  engines  and  electric  motors  are  for  cost  of  fuel 
and  electricity  only,  while  the  figures  for  the  other  noethods  of  power 
are  the  total  costs  per  B.  H.P.  To  enable  readers  to  make  a  full  com- 
parison, the  total  cost  for  hot-air  engines  is  l'29d.  with  fuel  at  10s. 
per  ton  and  l'76d.  with  fuel  at  203.  per  ton.  For  the  electric  current 
the  total  cost  is  r76d.  at  Id.  per  unit  to  G'Syd.  at  6d.  per  unit  for  1 
B.H.P.,  and  l-02d.  at  Id.  per  unit  to  o'SSd.  at  6d.  per  unit  foi-  5  B.H.P 
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NEW  CRUSHER  AND  PULVERISER. 

This  new  disintegrator  wliicli  we  illustrate  is  called  the 
'.'  Patent  Clero  Lightning  Crusher  and  Pulveriser,"  and  is 
being  introduced  into  this  country  from  France  by  the 
Patent  Cleio  Crusher  Limited,  of  65  and  G6,  Chancery 
Lane,  London,  W.C. 

It  is  constructed  to  work  on  the  principle  of  centrifugal 
force,  the  hannners  or  beaters  revolving  witli  a  velocity 


of  1,201)  to  1,601)  revolutions  per  minute,  and  as  there  are 
six  consecutive  beaters  the  substance  to  be  disintegrated 
receives  from  120  to  160  strokes  per  second,  disintegration 
being  also  greatly  assisted  by  the  particles  being  thrown 
against  each  other  and  against  several  steel  cushions  or 
bars  fixed  within  the  lid.  The  beaters  are  made  of  one 
piece  of  steel,  their  extremities  fitting  loosely  in  holes 
pierced  in  the  inner  circumference  of  two  heavy  steel  discs 


casing  of  the  crusher,  and  are  made  in  two  halves  to  allow 
of  their  being  easily  withdrawn  and  replaced  without  inter- 
feiing  with  any  other  jjortion  of  the  apjiaratus. 

The  apparatus  shown  in  the  illustration  is  of  size  No.  1, 
the  smaller  of  two.  It  weighs  about  1,5001b.  in  all,  and 
measures  in  width  only  16  in.,  or  43  in.- over  the  pulleys, 
27  in.  in  length,  and  32  in.  in  height.  The  larger  size, 
No.  2,  measures  32  in.  in  widtii,  or  i)0'in.  over  the  pulleys, 
55  in.  in  length,  and  62  in.  in  height.  The  horse  power 
consumed  is  very  small,  No.  1  requiring  from  4  to  8, 
according  to  the  substance  to  be  ground,  and  No.  2  from 
20  to  30.  With  this  horse  power  a  No.  1  apparatus  can 
pulverise  from  1  to  6  tons  per  hour  of  raw  material,  being 
1  ton  for  such  substances  as  dried  blood,  deglutinised 
bones,  etc.,  1^  to  3  tons  for  ores,  2^  to  6  tons  for  cement 
clinker,  sandstone,  baryte,  gypsum,  moulders'  sand,  etc., 
etc.  The  No.  2  apparatus  pulverises  up  to  30  tons  per 
hour  of  plaster  of  Paris.  In  the  apparatus  No.  1  the  raw 
material  can  be  reduced  from  lumps  of  the  size  of  a  man's 
list  to  impalpable  powder  in  one  operation;  the  No.  2 
apparatus  allows  of  quite  large  lumps  to  be  pulverised 
without  jnevious  crushing.  It  will  be  observed  that  should 
any  abnormally  hard  substance  be  inadvertently  introduced 
into  the  apparatus  the  beater  would  recoil  and  let  it  fall, 
j)icking  it  up  again  and  again  without  causing  any  stoppage 
or  receiving  any  injury. 

The  nmnicipality  of  Paris  has  recently  granted  to  the 
Salubrite  Urbaine  Company  the  concession  for  the  pulveri- 
sing of  the  town  refuse  of  Paris  with  this  crusher.  It  has 
been  foimd  that  a  No.  2  crusher  consuming  30  H.P.  will 
pulverise  10  to  12  tons  per  hour  of  town  refuse. 


NEW  FIRST-CLASS  SLEEPING  CARS  FOR  THE 
WESTERN  AUSTRALIAN  GOVERNMENT 
RAILWAYS. 

Acx'ORiJiNG  to  tJie  recently-published  leport  of  the  Com- 
missioner of  Railways  for  Western  Austialia,  there  were, 
at  the  end  of  June  last,  some  316  locomotives,  264 
passenger  vehicles,  and  no  fewer  tlian  5,581  goods  vehicles 
in  legular  operation  on  the  Western  Australian  Government 
railways,  and  a,  network  of  some  1,516  miles  of  track. 

In  order  to  more  satisfactorily  cope  with  the  increasing 
passenger  traffic,  orders  were  some  months  ago  jjlaced  by 


WESTERN  AUSTRALIAN  GOVERNMENT   RAILWAY'8  FIRST  CLASS  SLEEPING  CARRIAGE. 


or  flanges  which  revolve  with  the  shaft.  One  main 
advantage  of  this  apparatus  is  the  total  absence  of  springs, 
indiarultber  buffers,  or  such  contrivances.  The  beaters 
occupy  the  wdiole  width  of  the  disintegrating  apparatus, 
thus  increasing  the  output  and  avoiding  the  possibility  of 
clogging.  The  arrangement  is  so  simple  that  the  whole 
of  the  hammers  can  be  easily  replaced  in  the  space  of  a 
very  few  minutes.  The  only  parts  subject  to  wear  are  the 
hammers  and  to  a  slight  degree  the  screens,  but  both  cost 
but  little  to  replace.   The  screens  form  the  lower  part  of  the 


th.>  Railway  Department  of  Western  Australia  for  a  number 
of  fiist-class  sleeping  cars,  which  were  erected  by  the 
Gloucester  Railway  Carriage  and  Wagon  Company,  of 
Gloucester,  England,  from  the  designs  of  Messrs.  Carruthers 
and  Elliott,  of  Victoria  Street,  Westminster.  These  sleep- 
ing cars,  an  illustration  of  one  of  which  we  are  enabled, 
by  the  coui'tesy  of  the  b\iilders,  to  reproduce  hei'ewith,  are 
divided  into  eight  compartments — namely,  four  4-bei1:h  and 
two  2-berth  compartments,  ladies'  dressing-rooms  and  lava- 
tories, with  smoking-room  and  lavatory  for  gentlemen. 
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The  4:-bertli  coiupai-tuieiits  will  each  seat  six  passengers, 
and  the  2-bertli  compartments  half  tliat  number.  Each 
seat  is  convertible  into  two  sleeping  berths,  the  backs 
being  aaTanged  to  lift  and  form  an  upper  tier  slung  from 
the  roof.  The  total  accommodation  is  33  seats  and  22 
berths.  The  two  small  compartments  are  connected  by  a 
door  in  the  dividing  partition,  thus  constituting  a.  double 
compartment  for  family  use.  All  berths  are  fitted  with 
folding  tables  attached  to  the  sides. 

The  lavatories  are  at  either  end  of  the  car,  the  water 
supply  being  obtained  from  unusually  large  roof  tanks, 
which  can  be  refilled  from  a  reserve  supply  carried  in  two 
tanks  hung  beneath  the  cairiage.  All  these  compartments 
open  on  to  a  corridor  running  the  entire  length  of  the 
car,  from  "vvhich  access  is  obtained  to  the  end  platform, 
the  doors  opening  on  to  the  latter  being  the  only  mea,ns 
of  entrance  to  and  exit  from  the  carriages.  The  platforms 
are  furnished  with  a  gangway  to  connect  all  the  carriages 
of  the  train.  The  bodies  of  the  sleeping  cars  are  built  with 
teak  framing  throughout  and  mounted  on  steel  under- 
frames,  all  the  main  bars  being  of  channel  section  and 
the  cross  bars  pressed-steel  plate.  They  are  mounted  on 
twoi  6-wheeled  bogies  built  up  of  steel  channel  and  angle 


length  over  tlie  end  platforms,  and  8  ft.  in  width  over 
the  mouldings  ;  the  weight  of  each  car,  without  passengers 
or  luggage,  being  32  tons.  The  vehicles  have  been  built 
for  tlie  3  ft.  6  in.  gauge,  and  are  e<iuipped  with  the  most 
approved  type  of  automatic  vacuum  brake,  acting  on  four 
wheels  of  each  of  the  bogies. 


POWERFUL  SIX-WHEELED  COUPLED  SUB- 
URBAN LOCOMOTIVE  FOR  THE  NEW 
SOUTH  WALES  GOVERNMENT  RAILWAYS. 

According  to  the  recently-pultlislied  annual  report  of  the 
Railway  Conmiissioners  of  New  SoutJi  Wales,  for  the  year 
ended  June  3(Jth  last,  there  has  recently  been  introduced 
into  working  subm-ban  trains  upon  the  New  South  Wales 
Government  railways  an  entirely  new  cla^s  of  powerful 
■'  double-ender  "  tank  locomotives,  the  contract  for  no  fewer 
than  thirty-five  of  which  was  some  time  ago^  placed  with 
Messrs.  Beyer,  Peacock,  and  Company  Limited,  of  Gorton 
Foundry,  Manchester,  England.  These  engines — one  of 
wliicli  is  illustrated  in  the  accompanying  pliotograph — are 
capable  of  hauling  at  least  25  per  cent  greater  load  than 


SIX-WHEELED  COUPLED  LOCOMOTIVE  FOR  THE  NEW  SOUTH  WALES  GUVEllXMENT  RAILWAYS. 


bars,  with  teak  bolsters.  There  are  six  laminated  side 
beiiring  spi-ings  and  eight  coil  bolster  springs  to  each 
bogie.  Tlie  wheels  have  open-spoke  wrought^iron  centres, 
with  steel  tyres  and  axles,  and  7|in.  by  4  in.  journals. 
The  bearings  are  of  bronze,  with  oil  lubrication. 

The  interior  finishing  of  these  carriages  is  very  handsom'e, 
and  the  decoration  generally  extremely  ornate  in  character. 
The  panels  and  mouldings  are  all  of  polished  teak,  most 
elaborately  worked  and  decorated  with  hand-carved  work, 
whenever  such  can  be  introduced.  Deep  friezes  of  lincrusta 
I'un  the  whole  length  of  the  corridor  and  round  each  com- 
paj'tment,  and  the  ceilings  are  also  lined  with  the  same 
material,  finished  with  a  pale  ivory  tint.  This,  with  large 
mirrors  in  each  compartment,  gives  th©»  necessary  relief 
to  the  dark  Avoodwork  and  upholstery.  The  seats  are 
trinnned  with  leather  of  a,  deep  maroon  colour,  and  the 
iloors  throughout  are  covered  with  special  floorcloth.  The 
sleeping  cars  ai'e  lighted  with  electricity,  and  have  a  most 
complete  system  of  ventilation.  The  roofs  are  double,  with 
air  supply  and  exhaust  troughs  .between  them ;  air  ducts 
being  also  carried  down  inside  the  car  framing,  by  means 
of  which  a  constant  current  of  fiesh  air  is  kept  circulating 
throughout  the  whole   car.     The  vehicles  are  58  ft.  in 


has  hitherto  been  fallen  by  suburban  type  locomotives  in 
x\ustialia.  Tli©  engines  have  six-coupled  wheels,  with  a 
foui-wlieel  bogie  at  each  end.  The  outside  cylindei's — 
which  are  IBjin.  in  diameter,  with  a  stroke  of  24  in. — are 
fitted  with  balanced  slide  valves,  and  operated  by  Allan's 
straightJink  motion,  controlled  by  screw  reversmg  gear. 
The  bogie  and  driving  wheels  have  diameters  of  3  ft.  1  in. 
and  4  ft.  7  in.  respectively.  The  boiler  barrel  has  a  length 
of  12  ft.  1 J  in.,  a  diameter — outside  the  first  ring — of 
4  ft.  4|  in.,  and  its  centre  line  "  pitched  "  7  ft.  6  in.  above 
rail  level.  The  tubes  number  219,  and  are  12  ft.  4'^/i6  in. 
in  length  and  1|  in.  in  diameter.  The  firebox,  as  will  be 
seen  from  the  illustration,  is  of  the  well-known  Belpaire 
ty])e,  its  shell  being  7ft.  Gin.  in  length  and  4ft.  fin.  in 
widtli.  The  total  heating  surface  is  1,452  square  feet,  to 
whicli  the  firebox  contributes  118  6  square  feet  and  the 
tubes  1334T  square  feet.  The  grate  area,  is  24  square  feet, 
and  the  working  pressure  of  the  Ijoiler  160  lb.  per  square 
inch.  The  tank  has  a,  capacity  of  1,580  gallons  of  water 
and  space  for  2|  tons  of  coal.  A  novel  feature  of  these 
locomotives  is  tliat  the  side  tanks  and  end  coal  bunker 
are  arranged  with  gangways  giving  access  to  the  driver's 
platform.    The  weight  of  the  engine,  in  working  order,  is 
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72  tons  3  cwt.  Iqr.,  which  is  thus  distributed :  On  leading 
bogie  wheels,  13  tons  7  cwt.  3  qrs. ;  on  leading  coupled 
wheels,  13  tons  17  cwt. )  on  middle  coupled  wheels, 
14  tons  16  cwt.  3  qrs. ;  on  trailing  coupled  wheek, 
14  tons  2  cwt.  2  qrs.  ;  and  on  trailing  bogie  wheels,  15  tons 
18 cwt.  Iqr. 
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This  work  has  been  published  for  the  special  benefit  of 
colonial  farmers  working  on  virgin  soil  in  arid  countries. 
It  need  hardly  be  said  that  where  natural  means  of  water- 
ing are  scarce  and  rainfall  precarious  the  only  effective 
method  of  getting  the  soil  into  cultivation  is  to  resort  to 
irrigation,  and  the  special  forte  of  this  book  is  to  assist 
farmers  in  undertaking  such  works  at  small  expense  and 
without  sj^ecial  professional  advice.  Naturally,  the 
farmer's  strong  point  is  his  knowledge  of  cultivation  of 
crops,  and  unless  he  has  already  had  experience  in  the 
colonies  his  knowledge  of  irrigation  methods  as  limited 
to  England  would  be  of  but  little  service  to  him.  The 
book  before  us  is  singularly  well  chosen  in  its  descriptions 
of  work  to  be  undertaken,  and  the  tools  and  apparatus 
recommended  are  such  that  can  be  constructed  locally 
at  a  minimum  of  cost.  The  examples  given  are  very 
appropriate,  and  the  illustrations  ai'e  numerous.  The 
portion  of  the  work  on  irrigation  has  been  written  by 
Mr.  Mawson,  whilst  that  on  light  railways  is  from  the  pen 
of  Mr.  Calthrop.  This  section  deals  with  all  the  phases 
of  light  railway  construction  that  are  likely  to  occur  in 
connection  with  irrigation  works  and  the  transportation 
of  produce.  A  useful  appendix  of  memoranda,  tables,  and 
dates  concludes  a  Ijook  that  should  find  a  ready  sale  and 
prove  a  boon  to  the  pioneer  farmer  and  colonist. 


"  Electric  Motors.  Continuous-current  Motors  and  Induction 
Motors  :  Their  Theory  and  Construction."  By  H.  M. 
Hobart.  London  :  Whittaker  and  Company,  2,  White 
Hart  Street,  Paternoster  Square. 

This  treatise  is  based  on  a  series  of  articles  which  appeared 
in  a  monthly  journal,  and  which  were  characterised  by 
many  new  methods  of  procedure  in  dynamo  and  motor 
design.  There  is  thus  an  air  of  originality  throughout  the 
work,  and  thorough  acknowledgment  is  awarded  to  those 
workers  who  have  assisted  the  author  by  the  supply  of 
examples.  Tliere  are  many  other  treatises  on  dynamo 
construction  in  the  market,  each  good  of  their  kind,  but 
none  go  so  fully  into  motor  design,  and  the  work  before 
us  fills  a  vacant  space  on  the  shelf.  The  work  is  too 
voluminous  to  do  more  than  point  out  its  essential  features. 
It  is  divided  into  two  parts,  that  dealing  with  continuous- 
current  motors,  and  that  treating  of  alternating-current 
motors.  Both  branches  are  dealt  with  in  a  practical 
and  tangible  manner,  and  accompanied  by  numerous  illus- 
trations and  diagrams.  A  large  number  of  sectional 
drawings  of  modern  machines  of  various  makers  are  given, 
and  a  useful  table  of  data  on  copper  conductors  is  appended. 
There  are  in  all  480  illustrations  contained  in  458  pages 
of  matter.  It  need  hardly  be  said  that  the  book  at  once 
attains  the  level  of  a  standard  reference. 
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CONCERNING    TUBE  CLEANERS. 


There  are  numerous  forms  of  boiler-tube  cleaners  upon 
the  market  at  the  present  time  which  are  actuated  by 
power.  Some  of  these  are  designed  to  clean  the  inner 
surfaces  of  the  tubes  of  water-tube  boilers,  some  to  remove 
sooty  deposits  from  the  fire  side  of  the  tubes  of  fire-tube 
boilers,  and  some  to  remove  scale  from  the  outer  surfaces 
of  the  tubes  of  fire-tube  boilers,  these  last  acting  by  striking 
a  succession  of  blows  against  the  interior  of  the  tube,  and 
thus  jarring  the  scale  off  from  the  outside.  In  the  present 
article  we  shall  riot  refer  to  those  forms  in  which  the 
deposits  in  fire  tubes  are  blown  or  sucked  out  by  blasts  of 
air  or  steam,  nor  to  those  by  which  the  soot  or  scale  is 
removed  by  the  action  of  scrapers  that  are  merely  run 
throug-h  the  tubes,  except  in  so  far  as  our  remarks  upon 
the  danger  of  blowing  stea,m  through  a  cold  boiler  tube 
may  be  applicable  to  them.  What  we  shall  have  to  say  will 
be  mainly  confined  to  those  forms  in  which  the  apparatus 
employed  communicates  to  the  tube  that  is  being  cleaned 
a  series  of  shocks  of  greater  or  less  severity,  either  by 
directly  hammering  against  the  tube  or  the  scale,  or  by 
the  rapid  rotation,  of  a  cutter  or  other  revolving  device 
which  is  corrugated  or  otherwise  irregular  in  shape,  and 
which  strikes  its  blows  in  virtue  of  that  irregular  shape, 
the  rotation,  and  the  centrifugal  force  l)y  which  it  is  urged 
out  against  the  tube. 

Inspectors  have  made  numerous  lejiorts  of  serious 
damage  being  done  to  boilers  by  cleaners  of  these  types, 
and  as  the  use  of  such  cleaners  is  becoming  increasingly 
common,  we  have  thought  it  our  duty  to  call  the  attention 
of  steam  users  to  the  dangers  that  are  incident  to  them 
when  they  are  improperly  handled.  It  should  be  under- 
stood that  we  have  no  intention  of  condenming  these  power 
cleaners  wholesale,  because  many  of  them  give  verjr  good 
results  when  used  judiciously  and  intelligently.  Our  desire 
is  to  direct  attention  to  the  precautions  that  must  be  taken 
in  the  use  of  such  appliances,  in  order  that  the  good  results 
thati  they  are  capable  of  yielding  may  be  realised,  while 
the  bad  results  may  be  avoided  with  corresponding 
certainty. 

The  reality  of  the  danger  from  power  tub©  cleaners  is 
sufficiently  illustrated  by  figs.  1  and  2,  which  are  taken 
from  actual  specimens  removed  from  a  boiler  upon  which 
a  power  cleaner  had  been  used.  The  particular  cleaner 
that  was  employed  in  this  case  is  one  that  hammers  r.gainst 
the  inside  of  the  tube  of  a  fire-tube  boiler,  the  jar  that  is 
thereby  communicated  to  the  tube  being  supposed  to  I'attle 
the  scale  off  from  the  outside  of  the  tube.  In  the  instance 
now  under  discussion  two  boilers  of  a  certain  plant  had 
been  cleaned  in  this  way,  and  when  they  w-ere  again  put 
in  service  seven  of  the  tubes  collapsed  in  one  of  the  boilers 
when  the  pressure  reached  901b.  The  inspector  of  the 
boiler  insurance  company  was  summoned  at  once,  and  upon 
visiting  the  plant  he  found  that  in  addition  to  the  seven 
tubes  which  had  collapsed  four  others  were  strongly  oval 
in  shape,  so  that  they  had  to  be  removed.  Fig.  2 -shows 
a  portion,  of  one  of  the  collapsed  tubes  precisely  as  it  was 
removed  from  the  boiler,  the  flattened  part  extending  to 
within  9  in.  of  the  end  of  the  tube,  or  over  the  exact 
distance  traversed  by  the  cleaner.  The  tubes  had  become 
oval  from  the  action  of  the  cleaner.  The  cleaner,  instead 
of  being  constantly  I'otated  and  moved  along  the  length  of 
the  tube,  had  been  allowed  to  remain  in  one  position  for 
a  short  time,  so  that  the  hammer  had  pounded  against  the 
tube  in  one  spot,  which  is  indicated  by  the  bright  area  on 
the  inside  of  the  tube.  The  result  was  that  the  tube  was 
forced  out  into  an  oval  shape,  the  greatest  bulge  coming 
opposite  the  bright  spot.  Fig.  1  gives  a  section  showing 
the  actual  deformation  of  the  tube.  The  black  outline  in 
this  cut  was  derived  by  placing  the  section  of  tube  endwise 
against  a  sheet  of  paper,  and  drawing  its  iimer  and  outer 
contours  by  a  pencil,  the  space  between  the  two  lines  so 
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obtained  being  then  filled  in  with  ink  to  represent  the 
thickness  of  the  tube.  The  actual  deformed  contour  being- 
recorded  in  this  way,  dotted  circles  were  next  drawn  to 
show  the  original  form  from  which  the  tube  had  been 
distorted  by  the  action  of  the  hammer.  It  is  only  fair 
to  add  that  in  this  case  micrometric  measurements  of  the 
thickness  of  the  affected  tubes  showed  that  they  had  been 
slightly  thinned  by  the  wear  incident  to  ordinary  use. 
The  thinning  was  in  no  case  great  enough  to  render  the 
tubes  unserviceable,  however ;  nor  was  it  greater  tha.n 
would  be  found  in  the  general  run  of  boilers  that  liave 
been  a  few  years  in  service. 

The  cumulative  effect  of  the  blows  of  a  power  cleaner 
of  this  type  when  the  cleaner  is  permitted  to  remain 
stationary  for  a  short  time  is  illustrated  not  only  by  the 
distortion  of  tubes,  but  also  by  their  actual  splitting  in 
severe  cases.  One  inspector,  for  example,  has  recently 
reported  a  case  in  which  three  tubes  were  split  in  this 
way  in  one  boiler  from  a  single  application  of  the  tool. 
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In  this  case  the  affected  tubes  were  previously  in  excellent 
condition,  and  not  sensibly  thinned  by  wear  nor  by  corro- 
sion. The  continued  and  severe  action  of  a  power-tube 
cleaner  may  also  actually  stretch  the  tubes  longitudinally, 
so  as  to  loosen  them  in  the  heads,  and  cause  leakage  and 
loss  of  holding  power.  In  one  instance,  for  example,  an 
inspector  found  that  a  number  of  tubes  in  a  boiler  that 
he  visited  were  projecting  through  the  tube  sheet  at  one 
of  the  heads  by  as  much  as  in.  to  ii^-j  although  they 
had  been  originally  well  beaded  down  to  the  head.  As 
these  tubes  were  in  good  condition  at  the  previous 
inspection,  and  there  was  no  visible  reason  for  their  elongar 
tion,  the  inspector  made  inquiries  for  the  purpose  of  dis- 
covering the  cause  of  tlie  trouble,  and  learned  from  the 
engineer  that  a  power  tube  cleaner  had  been  passed  through 
all  of  the  tubes,  and  that  the  extension  of  the  tubes  had 
immediately  followed  its  application. 

These  defects  are  not  confined  to  cleaners  which  strike 
against  the  inner  surfaces  of  the  tubes  of  fire-tube  boilers, 
but  are  liable  to  be  observed  in  any  type  of  power  cleaner 
which  operates  by  repeated  concussion  upon  the  tube,  or 
upon  such  scale  as  may  be  attached  to  the  tube.  Inspectors 
have  reported  numerous  cases,  for  example,  in  which 
water-tube  boilers  have  been  badly  damaged  by  the  action 
of  cleaners  that  have  been  run  through  their  tubes  for 
the  purpose  of  cutting  out  the  scale  upon  their  inner 
>sui'faces.  In  one  such  report  that  lies  before  us  the 
inspector  says :  "  They  had  worked  on  ten  tubes  in  the 
bottom  row  of  boiler  No.  1,  but  they  soon  found  that  one 
of  the  headers  was  cracked,  and  upon  examination  it  was 
'discovered  that  every  tube  into  which  the  cleaner  had  been 
had  crept  forward  through  the  front  head  by  from  '/aain. 
to  J  in.  I  could  hardly  believe  this,  but  I  saw  it  with  my 
own  eyes,  and  know  it  to  be  a  fact.    The  cracking  of  the 


header  had  been  due  to  this  cause,  and  I  did  not  think 
that  it  would  be  safe  to  proceed  any  further  with  such  an 
apparatus.  I  suggested  to  the  management  that  possibly 
tliey  did  not  imderstand  how  to  operate  the  macliine,  and 
I  emphasised  to  them  the  necessity  of  taking  extreme  care 
if  they  were  proposing  to  continue  its  use,  as  it  would  never 
do  to  put  such  a  stress  upon  these  headers  as  they  iiad 
evidently  been  subjected  to." 

In  another  case  of  a  similar  sort,  where  a  water-tube 
boiler  was  being  cleaned,  "  the  cleaner  was  being  used  under 
a  steam  pressure  of  1001b.,  and  every  blow  of  the  hannner 
left  its  impression  by  a  dent  in  the  tube."  In  this  instance 
the  pressure  used  to  operate  the  tool  was  undoubtedly  very 
excessive.  The  pressure  should  certainly  not  exceed  50  lb., 
and  we  are  of  the  opinion  that  20  lb.  is  all  that  ought  to 
be  employed.  If  steam  of  this  tension  is  not  directly 
available,  a  reducing  valve  sliould  be  employed,  so  that 
the  actual  pressure  furnished  to  the  tool  could  not  exceed 
a  reasonable  limit,  such  as  20  lb.  or  30  lb.  Any  tube  that 
is  scaled  so  badly  that  it  cannot  be  cleaned  by  a  pressure 
of  this  magnitude  should  be  removed  and  replaced  by  a 
new  one.  Leakage  around  the  tube  ends  is  a  commonly 
reported  result  of  the  use  of  mechanical  cleaners,  the  tubes 
being  either  actually  elongated  by  the  blows,  as  already 
pointed  out,  or  merely  loosened  in  the  heads  or  headers 
by  the  constant  succession  of  shocks  to  which  they  are 
subjected.  The  extension  of  the  metal  is  sometimes  made 
evident  by  the  sagging  of  the  tubes,  and  one  report  is 
before  us  which  tells  of  a  case  in  which  the  tubes  were 
so  stretched  that  when  the  boiler  was  again  put  into  service 
certain  of  them  bent  up  or  down  until  they  came  in  contact 
with  tubes  in  adjoining  rows. 

In  the  case  of  cleaners  whose  action  involves  the  dis- 
charge of  steam  into  or  through  the  tubes,  leakage  around 
the  tube  ends,  or  the  actual  extension  of  the  tubes  through 
the  heads  or  headers,  is  liable  to  be  caused  by  the  direct 
expansion  of  the  tubes,  due  to  the  heating  effect  of  the 
steam.  If  the  tubes  and  the  shell  were  all  heated  at  the 
same  time  and  by  the  same  amount,  there  would  be  no 
stresses  introduced  by  the  heating,  the  danger  being  not 
from  the  heat  itself,  but  from  the  stresses  caused  by  the 
fact  that  the  expansion  is  local,  and  practically  confined 
to  the  tube  that  is  being  cleaned.  It  is  easy  to  see  that 
if  one  tube  grows  longer  from  thermal  expansion,  while 
the  rest  of  the  boiler  retains  the  dimensions  that  correspond 
to  its  lower  temperature,  there  must  be  a  stress  of  some 
magnitude  thrown  upon  the  tube  and  upon  the  heads  or 
headers  into  which  it  is  secured.  The  rise  of  temperature 
of  a  tube  that  is  cleaned  by  such  a  device  is  often  con- 
siderable, for  if  a  tube  is  at  all  foul  with  scale  it  may 
I'equire  20  minutes  or  so  to  1>ring  it  into  proper  condition. 
We  believe  that  some  (and  perhaps  all)  of  the  mainifacturers 
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of  tools  of  this  kind,  being  alive  to  the  danger  of  starting 
the  tubes  by  local  heating,  recommend  that  the  boiler  itself 
be  heated  up  before  setting  the  cleaner  at  work,  so  that 
the  effects  of  the  subsequent  warming  from  the  action  of 
the  cleaner  may  be  minimised.  This  practice  appears  to 
us  to  be  of  doubtful  wisdom.  In  the  case  of  a  water-tube 
boiler  the  only  method  of  heating  the  boiler  that  appears 
to  be  at  all  feasible  is  to  build  a  light  fire  imder  it  while 
it  is  diy.  If  the  fire  is  handled  carefully,  and  by  a  man  of 
good  judgment,  the  boiler  may  perhaps  be  warmed  in  this 
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way  sufficieuth'  to  prevent  subsequent  injury  from  unequal 
expansion,  and  yet  without  being  itself  injured  by  the 
direct  action  of  the  fire  ;  but  we  should  hesitate  to  recom- 
mend such  ii  measure  for  general  enq:>loymeiit,  because 
we  should  fear  that  the  average  attendant  could  not  be 
depended  upon  to  always  strike  the  somewhat  nice  medium 
at  which  the  wanning  of  the  boiler  is  effective,  while  the 
boiler  itself  is  not  oveiheated  in  any  part  by  the  fire. 
Moreover,  the  remedy  would  hardly  be  effective  in  any 
case,  unless  the  slow  fire  were  maintained  during  the  entire 
time  that  the  tubes  are  being  cleaned.  If  the  boiler  were 
heated  up  only  at  the  outset,  for  example,  then  it  is  evident 
that  if  from  10  to  20  minutes  are  spent  upon  each  tube, 
the  majority  of  the  tubes  in  the  boiler  would  have  ample 
time  to  cool  down  before  the  cleaner  reached  thein.  If, 
on  the  other  hand,  the  slow  fire  were  maintained  during 
the  entire  time  of  cleaning,  there  would  be  a  correspond- 
ingl}'  gi'eater  danger  that  at  some  part  of  this  period  the 
fire  would  either  become  .so  light  as  to  be  ineffective,  or 
so  heavy  as  to  overheat  some  part  of  the  boiler.  It  will 
be  observed  that  we  do  not  assert  that  these  things  cannot 
be  done,  and  done  rightly;  but  our  experience  indicates 
that  it  is  not  well  to  recommend  for  general  adoption  any 
procedui'e  whose  safety  and  efficacy  presuppose  that  the 
attendant  will  do  everything  with  good  judgment.  We 
know  too  well  that  boiler  attendants  are  human,  and  that 
they,  like  other  mortals,  do  not  always  do  things  in  the 
way  they  should.  It  is  far  better  and  safer  to  avoid  the 
discharge  of  steam  into  a  cold  tube  altogether,  and  to 
operate  the  cleaner  with  compressed  air.  This  is  sometimes 
inconvenient,  but  it  is  better  to  go  to  a.  little  trouble  and 
expense  rather  than  to  take  chances  of  injuring  the  boilers. 
Of  course  it  is  unnecessary  to  say  that  there  is  no  objection 
to  the  use  of  steam  in  those  forms  of  power  cleaners  which 
are  operated  by  motors  external  to  the  tube,  and  in  which 
the  exhaust  does  not  enter  the  tube. 

In  review  of  what  has  been  said,  let  us  state  :  (1)  That 
when  the  power-tube  cleaners  are  used  they  should  be  kept 
in  motion,  so  that  they  cannot  strike  a  succession  of  blows 
against  any  one  part  of  the  tube ;  (2)  they  should  be 
operated  by  a  pressure  not  exceeding  20  lb.,  or,  at  the  most, 
30  lb.  per  square  inch ;  (.3)  steam  should  not  be  permitted 
to  blow  through  the  tubes  of  a  cold  boiler  for  a  sufficient 
time  to  sensibly  heat  the  tubes;  (1)  compressed  air  should 
be  used  to  operate  tube  cleaners,  unless  the  motive  power 
is  entirely  external  to  tlie  tube;  (.5)  in  any  case  the  boiler 
should  be  carefully  watched  during  and  after  the  appli- 
cation of  a  power  cleaner,  especially  around  the  ends  of 
the  tubes,  and  on  the  headers ;  and  at  the  first  sign  of 
distress  of  any  kind  the  use  of  the  cleaner  should  be 
promptly  discontinued;  (6)  lastly,  a  power  cleaner  should 
never  be  put  in  charge  of  any  attendant  save  one  upon 
whose  judgment  and  skill  the  owner  of  the  boiler  can 
implicitly  rely. — The  Locomotive. 


The  inventor  of  the  pneumatic  tyre,  Mr.  J.  B.  Dnnlop, 
beheves  the  bicycle  will  be  made  to  move  considerably  faster 
than  it  can  do  at  the  present  time. 

Safety  Device  foe  Electeic  Eailways. — A  safety  device 
for  use  on  the  new  underground  rapid-transit  railway  in  New 
York  City  has  been  successfully  tested  automatically 
stopping  witliin  three  car  lengths  a  train  travelling  at  the  rate 
of  30  miles  an  liour.  Electricity  is  the  motive  power  used  in 
operating  the  underground  trains,  and  the  new  appliance  con- 
sists of  a  trigger  fixed  to  the  permanent  way,  which,  striking 
a  projection  beneath  the  motor  engine,  instantly  shuts  off  the 
electric  current  and  applies  the  brakes.  The  trigger  is 
connected  by  an  electric  current  with  the  semaphore  which 
works  the  block  system  on  tlie  line.  When  the  semaphore 
signals  that  the  block  is  not  clear  the  trigger  assumes  an  erect 
position,  which  brings  it  in  contact  with  the  connecting  arm 
of  a  passing  train.  When  the  block  is  clear  the  trigger  drops 
and  the  trains  pass  over  it  without  being  touched.  The  device 
is  said  to  be  of  simple  mechanism,  not  likely  to  get  out  of  order, 
and  it  is  believed  that  it  removes  all  danger  of  collision. 


INSTITUTION  OF  ELECTRICAL  ENGINEERS. 


The  first  meeting  of  tlie  Institution  of  Electrical  Engineer* 
for  the  present  session  was  held  on  November  10th. 

The  new  president,  Mr.  Alexander  Siemens,  delivered  his 
inaugural  address,  in  the  course  of  which  he  remarked  that 
the  true  fouudatiou  of  modern  civilisation  was  the  lowering  of 
the  cost  of  production — in  o'ther  words,  the  progress  of 
civilisation  was  in  proportion  to  the  cheapening  ot  articles  of 
consumptioE.  Though  this  niiglit  sound  purely  materialistic,  he 
pointed  out  that  the  process  of  lowering  the  cost  of  production, 
implying  the  employment  of  all  the  knowledge  we  could  acquire 
and  of  all  the  training  the  best  schools  could  give  us,  resulted  in 
greater  ease  of  obtaining  the  necessaries  of  life,  and  thus  gave 
us  more  time  to  cultivate  other  aspects  of  our  existence.  In 
the  electrical  industry,  as  elsewhere,  further  progress  appeared 
to  be  dependent  on  further  lowering  of  the  cost  of  its  products. 
How  this  was  to  be  done  depended  on  a  variety  of  circumstances. 
For  "  internal  working,"  so  to  say,  every  industry  depended  on 
three  principal  factors — the  capital,  the  workmen,  and  the 
management.  To  take  capital  first,  its  share  in  the  value  of 
the  finished  article  was  proportionate  to  the  cost  of  the 
depreciation  and  the  maintenance  of  the  works  and  of  their 
outfit,  to  the  cost  of  the  raw  materials,  and  to  the  profit, 
representing  interest  on  the  total  invested.  To  minimise  the 
first  item,  the  works  ought  to  be  planned  and  ec^uipped  so  as  to 
turn  out  the  maximum  of  produce,  and  the  machinery  should 
be  selected  and  laid  out  so  that  its  wear  and  tear  was  due  to 
legitimate  working  only,  and  the  handling  of  all  materials  was 
reduced  to  a  minimum.  As  to  the  cost  of  raw  materials,  it 
should  be  incidentally  noted  that  practically  there  was  no  such 
thing  as  raw  material.  It  was  true  that  each  industry  worked 
up  what  is  designated  as  raw  material,  but  this  again  was  the 
finished  product  of  other  industries.  There  was  apparently  not 
much  difficulty  in  diminishing  the  third  item,  profit  on  capital; 
but  it  stood  to  reason  that  the  interest  earned  could  not  fall 
below  a  certain  amount  without  the  industry  in  question  losing 
the  support  of  capitalists  and  collapsing.  In  considering  the 
influence  of  the  workmen  on  the  value  of  the  product,  it  was 
clear  that  the  amount  of  work  turned  out  in  a  given  time  had  a 
twofold  influence  on  the  result,  since  the  time  occupied  in 
producing  an  article  not  only  regulated  the  amount  of  the 
wages,  but  also  the  proportion  of  the  dead  charges  to  be 
debited  to  the  article.  Hence,  in  order  to  contribute  his 
share  to  the  lowering  of  the  cost  of  production,  the  workman  had 
to  turn  out  a  greater  quantity  of  the  article  in  a  given  time. 
The  most  important  of  the  legitimate  ways  in  which  the 
amount  of  wages  to  be  charged  against  an  article  could  be 
diminished  was  the  substitution  of  machine  work  for  hand 
labour ;  and  where  this  was  done  unskilled  labour  should  be 
employed  to  run  the  machines  under  the  supervision  of  a 
few  skilled  artisans.  Whenever  confronted  with  a  new  labour- 
saving  machine  the  working  man,  untaught  by  experience, 
still  aired  his  old  grievance  that  it  would  deprive  him  of  his 
living.  But  it  was  undeniable  that  the  introduction  of 
machinery,  instead  of  making  skilled  labour  superfluous,  had 
resulted  in  more  skilled  workmen  being  employed  and  at 
better  wages  than  before,  and  similar  developments  were 
likely  to  follow  when  the  workman  was  still  further  relieved 
from  hard  toil  by  his  best  friend,  the  labour-saving  machine. 
Eetriction  of  output  nowadays  had  exactly  the  opposite  effect 
to  that  intended.  When  the  price  of  an  article  was  raised,  owing 
to  this  supposed  remedy  for  want  of  work,  a  number  of 
consumers  began  to  do  without  it,  and  fewer  people  could  be 
employed  in  its  production.  Another  fetish  of  the  working  man 
was  the  desire  that  all  workers  should  be  treated  alike,  no 
preference  being  given  to  the  capable  and  industrious  over 
the  lazy  and  careless.  In  regard  to  management,  Mr.  Siemens 
discussed  only  the  influence  of  design  in  reducing  cost  of 
production,  pointing  out  in  this  connection  the  necessity  of 
using  standard  sizes  and  advantage  of  designing  new  work  in  such 
a  way  that  the  difficulties  of  manufacture  should  be  a  minimum 
Turning  to  external  factors  that  influenced  the  well-being  of 
industries,  he  strongly  urged  the  advantages  of  the  metric 
system,  and  refuted  some  of  the  objections  advanced  against 
it.  In  regard  to  patents,  he  drew  attention  to  the  fallacy  of 
considering  a  preliminary  examination,  as  practised  in  the 
United  States,  for  instance,  to  be  of  any  advantage  to  an 
inventor.  It  involved  as  much  trotible  as  a  law  suit,  and  it  was 
no  bar  to  a  law  suit  being  stai-ted  later  on,  whereupon  the 
case  had  to  be  argued  again.  The  favourable  result  of  such 
an  examination  was  thus  no  guarantee  of  validity,  though  he 
admitted  anticipations  might  be  detected  by  the  search.  But 
it  was  the  business  of  an  inventor  to  make  himself  acquainted 
with  what  had  been  done  before  in  his  subject,  and  searching 
records  would  prove  to  be  a  liberal  education  and  to  be  of 
more  advantage  to  him  than  having  this  work  done  for  him. 
Finally,  Mr.  Siemens  said  that,  if  complaints  were  raised  that 
foreign  comiDetition  was  ever  increasing  and  proposals  were 
made  to  protect  British  industries  against  it,  two  points  required 
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particular  attention.  One  was  that  it  was  hopeless  to  endeavour 
to  re-establish  our  former  monopoly ;  and  the  other  was  that  it 
might  be  useful  to  investigate  whether  our  former  industrial 
supremacy  had  not  led  to  neglect  in  many  respects,  for 
whicii  we  now  had  to  suffer.  Whatever  remedies  might  be 
proposed  to  enable  British  industries  to  hold  their  own  against 
general  competition,  there  was,  in  his  opinion,  only  one  safe  test 
for  selecting  the  right  ones,  and  that  was  that  their  adoption 
should  lower  the  cost  of  production  for  the  benefit  of  the  whole 
community. 


THE  UTILISATION  OF  EXHAUST  STEAM, 
FROM  ENGINES  ACTING  INTERMIT- 
TENTLY, BY  MEANS  OF  REGENERATIVE 
STEAM  ACCUMULATORS  AND  OF  LOW- 
PRESSURE  TURBINES  ON  THE  RATEAU 
SYSTEM.* 

By  Emile  Demengk. 

Certain  peculiarities,  inherent  in  the  method  by  which  recipro- 
cating engines  work,  render  the  condensation  of  the  waste  steam 
a  matter  of  difficulty,  or  minimise  the  advantages  to  be  derived 
therefrom,  hence  in  many  of  them  it  is  allowed  to  escape  freely. 
On  the  other  hand,  it  is  often  impossible,  for  similar  reasons,  to 
adapt  to  these  machines  the  many  improvements  which  have 
been  applied  to  other  steam  engines  of  the  piston  type:  mul- 
tiple expansion,  the  use  of  superheated  steam,  etc. 

The  result  is  that  the  steam  consumption  of  such  engines 
is  relatively  very  high.  Thus,  it  is  practically  noticeable  in 
steel  works,  where,  without  counting  the  numerous  secondary 
machines  which  discharge  free  steam,  the  reversing  engines 
in  the  rolling  mills  alone  will  discharge  steam  into  the  atmo- 
sphere, absolutely  uselessly,  to  the  extent  of  .35,000  to  4.5,000  lb. 
i)f  steam  per  hour. 

Now,  if  the  difference  between  the  pressure,  at  the  moment 
of  escape,  and  that  of  a  vacuum  iu  a  condenser,  corresponding 
to  26'5  in.  of  mercury,  be  taken  into  consideration,  this 
quantity  of  steam  would  be  capable  of  developing,  in  theory, 
1,700  to  2,200  H.P.  Herein  lies,  therefore,  a  highly  im- 
portant source  of  energy,  the  recovery  of  which  presents  the 
greatest  interest  to  modern  industry,  which  seeks  by  every 
means  to  develop  motive  power  under  conditions  of  economy, 
both  to  reduce  the  cost  of  production  and  to  withstand  com- 
petition. 

Mr.  Rateau,  Professor  at  the  Ecole  des  Mines,  Paris,  has  specially 
devoted  himself  to  the  interesting  problem  of  the  utilisation 
of  exhaust  steam  and  has  obtained  highly  remarkable 
results  by  means  of  the  regenerative  steam  accumulator 
which  he  has  devised,  in  combination  with  low-pressure  tur- 
bines, which  can  be  coupled  directly  to  dynamo  machines, 
pumps,  or  centrifugal  fans. 

The  Nature  and  Functions  of  the  Regenerative  Steam 
Accumulator. 

The  "  primary  machine  "t  discharges  its  exhaust  steam  inter- 
mittently; on  the  other  hand,  the  turbine  requires  a  regular 
supply  of  steam  to  feed  it.  The  regenerative  steam  accumu- 
lator serves  to  effect  this  regulation  of  the  steam  supply. 

The  principle  upon  which  the  machine  is  based  involves  con- 
siderations as  to  the  properties  possessed  by  saturated  steam  and 
saturated  liquids  respectively,  and  of  the  heat  exchanges  which 
take  place  between  the  steam  and  the  water,  either  directly  or 
through  the  medium  of  metallic  partitions.  Under  any  deter- 
mined conditions  of  pressure  and  temperature  these  two  fluids — 
saturated  steam  on  the  one  hand,  and  steam-saturated  water 
on  the  other — composed  as  they  are  of  similar  molecules,  pre- 
serve a  recijirocal  condition  of  equilibrium,  such  that  any 
variation  in  the  total  heat  of  the  system,  which  may  result  from 
a  disturbance  of  this  e([uilibrium ,  determines  the  transformation 
of  either  form  of  fluid  into  the  other  form,  with  a  corresponding 
absorption  of  heat  in  the  one  case  or  liberation  of  heat  in  the 
other.  Given  this  property,  it  follows  that  if  the  steam  which  is 
escaping  intermittently  be  conducted  into  a  receiver  containing 
cast  iron  and  water,  the  cast  iron  will  absorb  heat  and  occasion, 
upon  its  surface,  tlie  condensation  of  a  certain  quantity  of  steam, 
which  remains  in  the  state  of  saturated  water.  O^ving  to  this 
condensation,  the  steam  accumulates  whenever  an  abundant 
supply  arrives  in  the  accumulator,  and  thus  causes  a  slight 
elevation  both  of  temperature  and  of  pressure  within  the 
apparatus.    When  the  supply  of  exhaust  steam  from  the  engine 
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derives  its  power. 


falls  off  or  ceases,  the  steady  call  for  steam  for  the  turbine 
reduces  the  pressure,  and  so  determines  the  condition  of 
dis-equilibrium,  the  necessity  for  which  has  already  been 
explained.  The  latent  heat  of  the  steam,  held  in  reserve 
by'  the  cast  iron  and  the  water,  serves  to  vaporise  anew 
a  certain  weight  of  water,  and  the  steam  is  thus  regenerated 
in  the  form  of  a  constant  supply.  These  exchanges  take  place 
with  extreme  rapidity,  and  the  variations  of  temperature  and 
pressure  required  for  the  condcns.ntion  and  regeneration  of  the 
steam  in  the  interior  of  the  accumulator  correspond  with  these 
slight  fluctations,  which  can  be  perfectly  controlled  by  a  careful 
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adjustment  of  the  materials  contained  in  the  apparatus  and  by 
regulating  the  escape  valves.  This  is,  in  principle,  the  function 
of  the  Rateau  regenerative  accumulator.  Its  action  can  best 
be  compa'red  with  that  of  the  flywheel  of  an  engine.  It  plays  the 
same  part,  as  a  reserve  for  heat ;  it  is,  in  fact,  a  true  flywheel 
for  heat.  Tlie  solid  materials  contained  iu  the  apparatus  only 
serve,  as  we  have  seen,  to  facilitate  the  heat  exchanges  between 
the  water  and  the  steam.  If,  therefore,  it  were  possible  to 
determine  these  exchanges  without  using  cast  iron,  a.  system  at 
once  more  economical  and  of  simpler  construction  would  be 
realised.  It  will  be  .seen  presently  that  Mr.  Rateau  has  attained 
this  object  by  means  of  his  water  accumulator. 

In  practice  the  regenerative  steam  accumulator  consists  of  a 
I   cylindrical  vessel  of  sheet  metal  enclosing  either  a  series  of  cast- 
iron  trays  or  water  only. 
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Compound 


ACCUMULATOE     AVITH    CaST-IEON     TrAYS  AND 

Water. 


This  was  the  first  tyi)c  studied  by  Mr.  Rateau,  and  the 
apparatus  has  already  rooeived  the  sanction  of  usage,  an  accumu- 
lator of  this  construction  having  been  in  actual  operation  at 
the  Bruay  Collieries,  in  the  Pas-de-Calais,  since  August,  1902, 

The  compound  accumulator  consists  of  one  or  more  cylindrical 


steam  saturated.  When  the  source  of  supply  is  stopped,  the 
water  liberates  the  latent  heat  it  has  absorbed,  and  the  steam 
escapes  in  a  steady  stream;  at  the  same  time  the  regular 
demand  of  the  low-pressure  motor,  which  utilises  this  steady 
supply,  reduces  the  pressure  witliiu  tlie  accumulator,  and  the 
steam  still  retained  in  the  inner  tubes  continues  to  escape 
through  the  orifices,  which  confers  on  the  liquid  a  degree  of 
circulatory  motion  that  facilitates  the  liberation  of  the  steam. 


Fig.  2.- longitudinal  AND  TRANSVEUriE  SEOTIuNS  OF  THE  WATER  ACCUMULATOR. 


drums,  disposed  either  horizontally  or  vertically,  and  enclosing 
a  succession  of  cast-iron  trays  filled  with  water  (fig.  1).  The 
steam  enters  at  D,  and  is  distributed  over  the  trays  by  the 
central  passage  F ;  the  regularly  maintained  current  of  steam 
passes  out  at  E.    The  drums  are  surrounded  by  a  heat  dissipator. 

Simple  Water  Accumuuator. 

In  this  apparatiis  the  heat  flywheel  consists  simply  of  a  mass 
of  Avater.  The  economy  in  the  cost  of  installation  is  highly 
important,  as  water  costs  nothing.  Tliis  liquid  is,  however,  a 
bad  conductor;  it  would  appear  difficult  to  impart  to  it  rapidly 
the  large  amount  of  heat  corresponding  with  the  latent  heat  of 
the  steam  to  be  condensed.  Mr.  Rateau  has  overcome  this 
difficulty  by  occasioning,  in  the  very  centre  of  the  liquid, 
energetic  circulation,  so  as  to  increase  the  amount  of  contact 
taking  place  between  the  steam  and  the  molecules  of  water. 


Fio-  3. 

The  accumulator  (fig.  2)  consists  of  one  or  more  horizontal 
cylindrical  bodies  composed  of  boiler  plating,  in  the  interior 
of  which  are  arranged  a  number  of  tubes.  A,  of  elliptical  section, 
which  traverse  the  cylinder  from  end  to  end,  leaving  between 
them  the  intertubular  spaces  B. 

The  steam  enters  the  tubes  A,  and  escapes  violently  into  the 
spaces  B,  tlirougli  a  number  of  minute  orifices  driven  in  the 
sides  of  the  tubes.  The  circulation  of  the  water  takes  place  in 
the  direction  of  the  arrows;  the  plates  C,  placed  above  the 
intertubular  spaces  B,  interrupt  the  flow  of  the  water,  and 
prevents  it  being  projected  upwards.  This  flow  of  steam,  gives 
an  extreme  degree  of  emulsification  to  the  water,  which  becomes 


It  has  been  clearly  shown  by  Mr.  Rateau's  experiments  that  the 
whole  of  the  water  contained  in  the  accumulator  participates  in 
the  regenerative  action. 

Besides  these  two  fundamental  types  of  accumulators,  there 
exists  a  third,  which  can  be  utilised  under  certain  special 
circumstances.  It  is  shown  in  fig.  3,  which  represents  tho 
"  scrap-iron  "  accumulator.  Any  cylindrical  vessel — e.g.,  an  old 
boiler  shell,  can  be  utilised,  and  filled  with  old  iron,  scrap,  old 
rails,  etc.  The  advantage  derived  from  the  heat  flywheel 
action  of  the  water  contained  in  the  tubes  of  the  compound 
accumulator  is  not  obtainable  by  this  apparatus,  but  if  the 


Fio.  4. — Atmospheric  escape  valve  of  the  steam  accumulator. 

necessary  materials  are  at  hand  a  cheap  accumulator  is  obtained 
in  this  manner. 

The  system  has  already  been  put  into  operation  at  the 
Reunion  Collieries  of  the  Madrid-Saragossa-Alicante  Railway 
Company  in  Spain. 
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Accessory  Appliances  of  the  Accumulator. 

The  installation  of  an  accumulator  eutails  the  provision  of 
a  certain  number  of  accessory  appliances,  amongst  which  may 
be  mentioned  the  open-air  escape  valve.  This  valve  (fig.  4.) 
allows  of  the  free  discharge,  either  into  the  atmosphere 
or  into  a  condenser,  of  the  exhaust  steam  from  the  source 
of  supply,  when  this  is  not  required  by  the  low-pressure 
machine,  either  because  the  latter  is  working  at  slow  speed  or 
because  it  is  stopped  altogether.  For  this  purpose  a  double- 
seated  valve  is  employed,  in  order  to  secure  a  large  area  of 
escapement  with  low  leverage.  The  iiressiire  of  the  steam  is 
counterbalanced  by  a  spring  which  acts  directly  upon  the  valve, 
and  as  this  spring  can  be  tigiitened  at  will,  it  is  possible  to 
regulate  the  pressure  necessary  for  the  escapement  as  required. 
An  automatic  supply  valve  is  also  furnished,  so  that  when  the 
demand  for  steam  e.xceeds  the  supply  available  from  the  engine, 
it  allows  of  the  direct  arrival  of  steam  from  the  boilers.  It 
may  be  observed  that  no  inconvenience  arises  on  drawing  off 
steam  from  the  boilers  when  the  engine  ceasses  to  furnish  ex- 
haust steam ;  on  the  contrary,  it  serves  to  regulate  the  working 
of  the  boilers.  At  the  same  time,  this  steam  is  not  utilised  at 
its  initial  pressure,  nor  does  it  produce,  in  the  secondary  motor, 
the  full  effect  which  it  is  capable  of  developing.  It  will  be 
seen  later  on  how  this  disadvantage  has  been  completely  over- 
come. The  accumulators  are  furnished,  in  addition  to  the  two 
accessories,  with  a  steam  stop  valve,  a  water  stop  valve,  and  an 
automatic  blow-off  valve. 

( To  be  ronthiHid .) 


MEETINGS   OF  SOCIETIES. 


The  Institution  of  Civil  Engineers. — On  November  8th 
two  papers  were  read,  viz.,"  Coast  Erosion,"  by  Mr.  A.  E.  Carey, 
and  '"  Erosion  on  the  Holdemess  Coast  of  Yorkshire,"  by  Mr. 
E.  R.  Matthews.  The  former  author  in  his  paper  suggested 
that  there  should  be  appointed  a  Coast  Commission,  and  that 
there  should  be  six  district  engineers  or  coast  wardens  for 
the  following  districts :  Berwick-ou-Tweed  to  the  north  of 
the  Humber;  the  south  of  the  Humber  to  the  Essex  shore  of 
the  Thames ;  the  Kent  shore  of  the  Thames  to  Poole  Harbour 
(including  the  Isle  of  Wight);  thence  to  the  Severn;  the  Welsh 
coast ;  thence  to  the  Scotch  border.  The  second  paper  dealt 
more  fully  with  the  various  works  that  have  been  carried  out 
on  the  Holderness  coast  in  ijarticular. 


INSTIT^TTE  OF  Mabine  ENGINEERS. — On  November  7th  an 
interesting  lecture  was  delivered  by  Mr.  Joseph  Fell,  entitled 
"  A  Trip  to  New  Zealand."  A  large  number  of  slides  were 
exhibited  on  the  screen,  illustrating  the  journey.  The  trip  was 
made  via  The  Cape,  both  the  north  and  south  islands  were 
visited,  and  the  return  journey  made  via  Cape  Horn  and  Monte 
Video. 


Institution  op  Electrical  Engineers. — Dublin  section: 
On  November  10th  the  presidential  address  was  given  by  Mr. 
Mark  Ruddle.  The  subject  dealt  with  was  "  The  Electrical 
Engineering  Profession,"  and  touched  upon  the  training  of 
the  student. 


Manchester  Association  of  Engineers. — November  12th. 
A  paper  on  "Riveted  Joints"  was  read  by  Mr.  C.  J.  Seaman. 
After  a  few  remarks  for  the  chairman,  Mr.  Alfred  Saxon,  the 
discussion  was  opened  by  Mr.  Boswell. 


TRADE  NOTES. 


Messrs.  John  Davis  and  Son  (Derby)  Lim.ited,  All  Saints' 
Works,  Derby,  send  their  section  B  catalogue  dealing  with 
electric  mining.  Every  phase  of  this  industry  is  provided  for — 
pumping,  hauling,  drilling,  coal  cutting,  blasting,  besides 
the  other  necessities  of  lighting,  signals,  telephoning,  and  the 
like. 

Messrs.  Mather  and  Platt  Limited,  Salford  Iron  Works, 
Manchester,  have  just  issued  a  second  edition  of  their  list  of 
polyphase  motors.  These  have  rotors  of  "  squirrel-cage  "  and 
"drum"  windings.  The  sizes  range  from  3  B.H.P.  to  over  500 
B.H.P.,  and  full  dimensions  of  machines  and  foundation  rails 
are  given. 

Messrs  Geipel  and  Lange,  Vulcan  Works,  St.  Thomas 
Street,  London  Bridge,  S.E.,  have  just  introduced  an  American 
invention  named  the  "Economical  Turn-down  Lamp."  This 
incandescent  lamp  has  two  filaments,  one  of  the  ordinary  and 
the  other  a  one-candle  filament.  A  switch  in  the  lamp  cap 
provides  for  lighting  one  or  other  of  the  filaments.  Besides  the 
economy  in  cost  of  lamps  due  to  longer  life  the  great  saving  in 
current  consumed  should  be  noted. 


RECENT   DEVELOPMENTS    IN  CRUSHING 
AND    CONCENTRATING  MACHINES. 

At  a  meeting  of  the  Society  of  Engineers  held  at  the  Royal 
United  Service  Institution,  Whitehall,  November  7th,  1904, 
Mi-.  D.  B.  Butler,  President,  in  the  chair,  a  paper  was  read 
on  "  Recent  Developments  in  Crushing  and  Concentrating 
Machines,"  by  Mr.  James  Thame,  and  of  which  the  following  is 
an  abstract:  — 

In  this  paper  the  author  dealt  firstly  with  ore  crushing 
machines,  and,  secondly,  with  ore  concentrating  machines  from 
the  earliest  types  to  the  latest  improved  forms,  selecting  for 
notice  representative  machines  of  the  various  classes.  He 
observed  that  the  problem  to  be  solved  was  to  mill  ores  at  the 
lowest  possible  cost,  and  at  the  same  time  to  crush  them  to  the 
requisite  degree  of  fineness  so  that  the  after  process  of  extract- 
ing the  metallic  contents  could  also  be  carried  out  with  the 
least  expense.  He  then  described  the  gravity  stamp,  which  was 
the  first  and  simplest  form  of  crushing  machine,  and  in  Cornwall 
was  more  largely  used  than  any  other  type  of  crushing  machine. 
He  stated  that  the  water  used  in  stamp  mills  varied  with  the 
grade  of  ore  being  crushed.  In  some  mills  it  was  fifteen  of 
water  to  one  of  ore,  whilst  in  others  it  was  only  five  of  water 
to  one  of  ore,  the  average  being  about  eight  to  one. 

T'he  pneumatic  stamp  mill  was  then  described  as  consisting  of  a 
simple  stamp,  weighing  about  3  cwt  ,  this  mill  being  largely  used 
in  English  tin  mines  and  in  the  Transvaal.  It  had  the  advan- 
tage of  great  capacity  and  low  first  cost,  but  it  required  careful 
tending,  and  if  any  part  broke  the  whole  machine  was  thrown 
out — a  great  disadvantage  as  comoared  with  the  gravity  stamp 
mill. 

Turning  to  rolls,  the  author  observed  that  the  Krom  roll  was 
probably  the  most  generally  used  crushing  machine  of  this 
type.  In  these  rolls  about  75  per  cent  of  the  power  used  was 
eiiiployed  in  crushing,  whilst  the  percentage  of  slimes  produced 
was  very  low.  Tlie  Huntington  mill  was  next  referred  to  as 
the  strongest  competitor  with  stamps,  and  for  the  reduction  of 
certain  grades  of  gold  and  other  ores  the  author  said  it  was  a 
good  reliable  machine,  and  one  which  had  several  distinct 
advantages.  He  then  described  the  Oliver  mill  as  a  combination 
of  an  impact  and  a  grinding  mill.  The  most  striking  feature 
about  it  was  stated  to  the  small  amount  of  slimes  produced, 
besides  which,  being  sectional,  it  lent  itself  admirably  to 
transport  in  difficult  countries.  It  had,  however,  a  comparatively 
small  crushing  capacity  per  set  of  hammers. 

Tube  mills  were  next  described,  the  author  stating  that  for 
many  years  past  small  machines  of  this  type  had  been  in  use 
in  England  for  re-grinding  sand  or  tailings  in  tin  mines,  whilst 
an  enlarged  form  was  in  use  in  Western  Australia  and  South 
Africa  for  grinding  partially  crushed  gold  ore.  His  opinion 
was  that  tube  mills  bid  fair  to  assume  an  important  place  in 
the  future  of  ore  crushing.  Sectional  or  graded  milling  was 
now  occupying  attention,  and  it  was  not  unlikely  that  in  the 
near  future  the  stamp  mill  would  become  a  thing  of  the  past. 
The  standard  system  of  milling  of  the  future  would  probably  be 
crushing  by  rock  breakers  and  then  by  stamps,  or  by  a  mill 
to  a  |th  mesh,  and  then  grinding  to  the  final  size  in  a  tube 
mill. 

Turning  to  the  second  part  of  this  subject — ore  concentration 
— the  author  first  explained  the  object  of  concentrating 
machines,  and  then  proceeded  to  describe  the  centre  head  or 
convex  buddle,  and  the  Borlase  or  concave  huddle — the  former 
being  used  for  sands  and  the  latter  for  fine  stuff.  He  then 
described  the  Frue  concentrator,  which  was  invented  about  the 
yea,r  1874  by  the  late  Mr.  Frue,  and  was  in  use  all  over  the 
world  for  concentrating  all  kinds  of  mineral.  He  stated  that 
at  one  mine  where  this  concentrator  is  employed  it  is  claimed 
that,  treating  tin  ore  carrying  35^  lb.  of  o.xide  per  ton,  the 
concentrates  average  as  much  as  35  per  cent,  while  the  tailings 
go  8  lb.  Owing,  however,  to  the  wide  variation  of  ores  treated, 
these  figures  cannot  be  taken  as  general.  The  author  next 
described  the  Buss  vanning  table  and  its  action,  observing  that 
it  gave  very  good  results,  but  that  it  was  of  no  use  for  fine 
slimes,  which  must  be  separated  before  reaching  the  table. 

The  Rose  concentrator  was  next  described,  and  was  stated 
to  be  without  exception  the  simplest  concentrator  made  for  the 
treatment  of  gold  tailings  and  for  concentrating  base  minerals. 
The  stuff  passes  over  four  inclined  trays  in  succession  by  gravity, 
each  tray  having  a  curtain  of  canvas  and  waterproof  cloth 
hanging  at  the  top  end,  the  curtain  impinging  upon  the  sur- 
face of  the  waterborne  mineral.  Tlie  author  gave  the  results  of 
the  working  of  this  machine  on  gold  tailings  and  on  tin  slimes, 
which  in  both  cases  was  highly  satisfactory.  Running  on  gold 
tailings  the  machine  did  from  12  to  15  tons  per  hour,  and  on 
tin  slimes  from  8  to  12  cwt.  per  hour,  the  water  used  being 
about  ?00  gallons  per  hour.  The  author  stated  that  one  man 
could  tend  twenty  or  thirty  of  these  machines. 
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INVENTIONS  OF  THE  WEEK. 

By  Marks  and  Clerk,  The.  Prarlical  Engineer  Patent  Agency, 
18,  t^outhaiiipton  Buildings,  Chancery  Lane,  London,  W.C.; 
30,  Cross  Street,  Manchester;  and  13,  Temple  Street, 
Birmingham. 

7^c  first  date  given  after  the  number  of  each  specification  is  the  date 
of  application.  The  second  date  is  that  of  the  advertisement  of 
acceptance  of  the  complete  specification. 

The  following  accepted  specifications  were  advertised  on  the  date 
mentioned,  and  within  two  months  of  such  date  any  person  properly 
interested  can  oppose  the  sealing  and  grant  of  the  patent  by  giving 
formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  specification  herein  referred  to,  or  of  any  other 
published  patent  specification,  will  be  forwarded  post  free  for  one  shilling 
upon  application  being  sent  to  Messrs.  Marks  and  Clerk  at  either  of 
the  above  addresses. 

Apparatus  for  use  in  the  Manufacture  of  Turbine 
Wheels,  Rings,  or  Drums.  y^-  de  Ferranti.  No. 

15186,  of  9th  July,  1903.  Ad.  of  ac,  October  12th,  1904.— 
The  object  of  this  invention  is  the  provision  of  a  machine 
whereby  the  methods  of  electrically  welding  of  the  blades  of 
a  turbine  to.  the  wheels  referred  to  in  Patent  No.  11921,  of 
1903,  can  be  carried  into  effect  with  great  rapidity  and  accuracy. 
The  invention  consists  broadly  in  a  machine  having  the  follow- 
ing main  elements:  (1)  means  adapted  to  support  and  convey 
current  to  the  prepared  disc,  drum,  or  ring  to  which  the  blades 
are  to  be  welded;  (2)  means  rotatable  in  relation  to  (1)  and 


Specification  No.  15186,  of  1903. 

adapted  to  grip  "and  convey  current  to  one  or  more  suitably 
fed  turbine  blades;  (3)  means  adapted  to  apply  suitable  pres- 
sure between  the  blades  and  the  said  disc,  drum,  or  ring  when 
the  current  is  on  ;  (4)  means  adapted  to  automatically  interrupt 
the  c'ircuit  wlicn  the  weld  is  completed;  and  (5)  means  adapted 
to  move  tlie  drum,  disc,  or  ring  carrying  and  blade  carrying 
devices  in  relation  to  one  another  through  a  predetermined 
distance  corresponding  to  the  pitch  of  the  blades,  or  a  multiple 
thereof,  when  the  weld  has  been  completed. 

Ignition  Device  for  Explosion  Engines.  H.  Styczynski 
AND  S.  Linda.  No.  21802,  of  9th  October,  1903.  Ad.  of  ac, 
October  12th,  1904. — This  invention  relates  to  an  ignition 
arrangement    for   the    mi.xed   gases    in  external-combustion 


Fir.  1. 


Fui. 


Specification  No.  21802,  of  190.'i. 


engines,  in  which  the  induction  machine  charges  the 
condenser  C  between  two  e.xplosions  up  to  an  intensity 
which  is  sufficient  for  the  forming  of  the  spark  in  the  corres- 
ponding spark  gap  of  the  cylinder,  and  in  which  at  the  moment 


of  ignition  tlie  in.sulated  electrodes  of  the  spark  gap  become 
the  only  conductors  of  the  discharge  current  of  the  condenser, 
whilst  in  other  phases  of  the  operations  of  the  motor  the 
points  of  the  spark  gap  possess  a  zero  potential. 

Coupling  for  Railway  Vehicles.  A.  H.  Darwin  and 
H.  Sharp.  No.  24281,  of  9th  November,  1903.  Ad.  of  ac, 
October  19th,  1904. — This  invention  relates  chietiy  to  improve- 
ments in  central  couplings  for  railway  vehicles  of  the  type 
known  as  the  "  Jones  "  buffer's,  and  its  object  is  to  provide  an 


Specification  No.  24281,  of  1903. 

improved  device  for  preventing  the  coupling  turning  about 
its  shank.  Tlie  improvement  consists  of  an  arrangement  (appli- 
cable especially  to  spiral  coil  springs  wliich  are  preferred  to 
those  of  the  volute  type)  by  which  the  buffer  is  prevented 
rotating  without  weakening  the  springs,  and  which  is  easily 
applicable  to  the  buffers  of  existing  rolling  stock. 

Stop  Valves  and  Non-return  Valves.  T.  J.  Noakes 
and  J.  F.  Jones.  No.  24836,  of  1903.  Ad.  of  ac,  October 
19th,  1904. — This  invention  relates  to  lift  valves  of  a  type 
commonly  employed  as  stop  valves  and  non-return  valves,  the 
object  being  to  proWde  means  for  securely  holding  the  valve 
seating  in  position,  as  also  for  compensating  for  the  difference 
in  expansion  between  the  different  metals  of  which  the  valve 
chest,  spindle,  and  valve  are  respectively  formed.  To  accom- 
plish the  first  mentioned  object,  the  removable  seating  a  is 


Fio.  1. 


Fia.  2. 


Specification  No.  24836,  of  1903. 


secured  in  position  by  means  of  a  skeleton  distance  piece  or 
cage  Ij,  which  is  pressed  down  upon  the  seating  by  set  screws  6'. 
Secondly,  the  valve  spindle  is  formed  in  two  pai'ts  respectively 
compo.sed  of  metals  whereof  the  coefficients  of  expansion  are 
such  that  the  expansion  of  the  outer  portion  of  the  valve 
spindle  corresponds  with  that  of  the  valve  chest,  whilst  the 
expansion  of  the  inner  portion  of  the  spindle  corresponds  with 
that  of  the  bridge  piece  through  which  the  valve  spindle 
works,  substantia-lly  as  set  forth. 

Feed  Mechanism  for  Coal  -  cutting,  Planin?, 
Slotting,  Shaping,  and  other  Machines.  P.  Kirkup, 
F.  Bowman,  and  Wm.  Aldfrson.  No.  26169,  of  30th 
November,  1903.  Ad.  of  ac.,-  October  19th,  1904.— This 
invention  relates  to  a  feed  mechanism  comprising  a  pivoted  link 
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adapted  to  be  oscillated  by  an  eccentric  or  other  means,  a 
block  sliding'  in  or  on  the  pivoted  link  and  adjustable  during 
operation  as  to  its  position  tlierein  or  thereon  by  means  of 
a  link,  actuated  by  worm  gearing  or  other  means  and  pivoted  to 
accommodate  itself  to   the  movement  of  the   pivoted  link,  a 


Specification  No.  26169,  of  1903. 

ratchet  pawl  connected  to  and  reciprocated  by  the  oscillatory 
movement  of  the  block  to  engage  and  actuate  a  ratchet  feed 
wheel,  the  object  being  to  provide  a  feed  mechanism  that  can 
be  readily  altered  or  varied  when  the  macliine  to  whicli  it  is 
applied  is  in  motion. 

Valve  Gear  of  Internal-combustion  Engines,   li.  E. 

Phillips.  No.  26343,  of  1st  December,  1903.  Ad.  of  ac, 
October  19th,  1904. — This  invention  relates  to  that  type  of 
induction  valve  for  inter-combustion  engines  of  the  four-cycle 
type,  and  it  consists  of  an  improved  method  of  actuating  the 
valve  mechanism  in  such  internal-combustion  engines  having 
four  or  multiples  of  four  cylinders,  the  object  being  to  reduce 
the  number  of  working  parts  and  so  both  simplify  the  con- 
struction and  reduce  the  cost  of  manufacture.  According  to 
the  invention  set  forth  in  the  prior  Patent  No.  9097,  of  1903, 
tbe  pressure  of  the  springs  employed  to  retain  the  induction 
valve  on  its  seating  is  removed  by  mechanical  means  in  advance 
of  the  time  the  said  valve  should  open,  so  that  when  the  piston 
reaches  the  end  of  its  exhaust  or  scavenging  stroke  the  valve 


1 

CO 

Fig.  1. 


Fig.  2. 


Specification  No.  26243,  of  1903. 


is  only  retained  on  its  seating  by  the  pressure  of  the  exhaust 
gases  in  the  cylinder,  with  the  result  that  the  valve  is  free 
to  open  automatically  immediately  the  pressure  in  the  cylinder 
falls  to  atmospheric  pressure.  According  to  the  present 
invention,  the  necessary  motion  for  removing  the  pressure 
of  the  springs  operating  to  retain  the  induction  valves  on  their 
seatings  is  obtained  from  the  strikers  or  lifters  operating  the 
exhaust  valves,  through  the  medium  of  suitable  rods  and  levers, 
the  arrangement  being  such  that  the  motion  employed  to  lift 
the  exhaust  valve  of  any  one  cylinder  is  employed  also  to 
control  the  induction  valve  of  one  of  the  other  cylinders.  Fig.  1 
is  a  view  in  side  elevation  of  a  four-cylinder  engine,  embodying 
this  invention,  and  fig.  2  a  broken  view  of  the  valve  gear. 

Enclosed  High-speed  Steam  Engine  with  Forced 
Lubrication.  H.  B.  Wat.son  and  T.  C.  Billeiop.  No.  27037,  of 
10th  December,  1903.  Ad.  of  ac,  October  19th,  1904.— This 
invention  relates  to  enclosed  steam  engines,  and  in  particular 
to  enclosed,  high  speed,  forced  lubrication  engines,  such  as 
are  used  to  drive  fans,  pumps,  compressors,  dynamos,  and  the 
like,  and  the  object  is  to  construct  such  engines  with  a  com- 
posite casing  whicli  shall  have  all  the  advantages  of  an  engine 
enclosed  by  the  usual  type  of  casing,  and  possess  the  further 
advantage  of  comjjlete  accessibility  for  repair,  renewal,  and 
adjustment,  and  in  which,  moreover  the  objectionable  feature  in 
ordinary  enclosed  engines,  known  as  "climbing"  of  oil  up  the  rods, 
IS  overcome.  In  carrying  out  the  invention,  the  engine  casing, 
that  is  to  say  the  part  which  connects  the  cylinders,  etc.,  to  the 


bed  plate,  is  made  of  composite  construction,  viz.,  of  a  fixed  part, 
which  provides  the  necessary  rigid  connection  between  the 
cylinders,  etc.,  and  the  bed  plate,  which  part  is  so  disposed  as 


Specification  No.  27037,  of  1903. 

to  offer  free  access  to  the  various  parts;  and  of  a  removable 
part  which,  with  the  fixed  part  and  the  bed  plate,  forms  a 
complete  oil  chamber  adapted  to  enclose  the  working  parts. 

Pressure  Reducing  Valve  combined  with  Safety 

Valve.  J.  HUBNER  AND  J.  Mayer.  Nu.  14991,  uf  4th  July,  1904. 
Ad.  of  ac,  19th  October,  1904. — ^This  invention  is  applicable  to 
the  vertical  construction  of  that  type  of  pressure  reducing  valve 
combined  with  a  safety  valve  in  wliich  a  normally  closed  stop 
valve  is  controlled  by  a  reciprocating  piston.  According  to 
the  invention,  for  the  purpose  of  avoiding  loss  of  steam  during 


Specification  No.  U9J1,  of  1904. 

normal  working,  the  higher  pressure  steam  is  admitted  under- 
neath the  jjistou  rod,  whereby  the  valve  which  divides  the 
liigher  pressure  steam  space  from  the  reduced  or  lower  pressure 
steam  space,  is  balanced  to  any  desired  extent  and  further  >the 
dead  weight  of  the  piston  is  overcome.  Tlie  steam  admitted 
above  the  piston  has  a  higher  pressure  than  the  steam  in  the 
reduced  or  lower  pressure  steam   space,  and   it  is  therefore 
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able  to  pass  between  the  cylinder  and  the  loosely  htting  piston 
into  the  lower  pressure  steam  space  without  operating  the 
safety  valve.  But  when  the  lower  pressure,  in  consequence  of 
leakage  of  the  aforesaid  valve,  exceeds  the  allowable  limit, 
the  said  lower  pressure  will  raise  the  valve  that  is  arranged  in 
the  pistpn,  and  will  escape  through  the  safety  valve,  so  that 
even  a  leakage  of  the  valve  equal  to  its  cross  sectional  area 
will  not  be  able  to  cause  anyexceding  of  the  allowable  pres- 
sure. Fig.  1  illustrates  the  use  of  the  high  pressure  steam  below 
the  piston  rod  and  of  a  suitable  lever  mechanism  for  the  purpose 
of  relieving  the  obturating  device  of  pressure,  whereas  in  the 
examples  of  construction  shown ,  in  tig.  2,  this  is  effected  by 
means  of  the  steam  pressure  itself. 

Vacuum  Automatic  Brake  for  Railway  and  like 
Vehicles.  The  Westinuhouse  Buakh;  Company  Ltd  and  J.  W. 
Cloud.  No.  2734.9,  of  14th  December,  1903.  Ad.  of  ac, 
October  19th,  1904. — This  invention  has  reference  to  a  vacuum 
automatic  brake  apparatus  for  railway  and  like  vehicles  in  which, 
in  addition  to  the  usual  automatic  check  valve,  a  supjjlementary 


Fig.  1. 


device  (valve,  cock,  or  the  like)  is  provided,  adapted  to  be 
automatically  operated  so  as  to  cut  oft'  communication  between 
the  vacuum  reservoir  side  of  the  brake  cylinder  piston  or 
diaphragm,  and  the  train  pipe  side  thereof,  whilst  the  brakes 
are  applied.  Fig.  1  is  a  sectional  view  of  a  brake  cylinder  and 
vacuum  reservoir  of  the  kind  in  which  a  diaphragm  is  employed. 


Fig.  2. 

Specification  No.  27349,  of  1903. 

and  having  an  auxiliary  valve  of  the  lift  type  between  the  tisual 
ball  check  valve  and  the  lower  part  of  the  brake  chamber.  Fig.  2 
is  a  similar  view,  in  which  the  auxiliary  valve  is  of  the  slide 
valve  type,  and  is  inserted  between  the  ball  check  valve  and  the 
vacuum  reservoir  or  upper  part  of  the  brake  chamber. 

Tool  Holder.  F.  Muller.  K...  19550.  of  lOth  September.  1904. 
Ad.  of  ac,  19th  October,  1904. — This  invention  relates 
to  a  tool  holder  consisting  of  a  sleeve  having  an 
eccentric  perforation  enlarged  at  one  end,  a  bolt  slidably 
mounted   in  said   i^erforation,   the  bolt  having  an  enlarged 


apecifioation  No.  19050,  of  1904. 


end  slotted  and  provided  with  a  perforation  adapted  to  the 
tool,  and  the  bolt  being  screw  threaded  at  its  other  end,  and  a 
nut  adapted  to  engage  the  .screw-threaded  end  of  the  bolt, 
the  object  being  to  provide  a  simple  tool  holder  enabling 
the  tool  to  be  securely  and  readily  engaged. 


NOTICES    OF    MEETINGS,  Ac. 


Institution  of  Mechanical  Engineeks. — November  18th, 
l>aper  by  Mr.  A.  E.  Seatou,  "  Impact  Tests  on  the  Wrought 
Steels  of  Commerce." 

Junior  Institution  of  Engineeks. — November  18th,  Mr. 
W.  H.  Lindley,  of  Frankfort-on-Maine,  will  deliver  his  jjre- 
sideutial  address  on  "  Municipal  Engineering  on  the  Continent." 
November  21st,  visit  to  insisect  the  central  station  of  the 
South  Staffordshire  Mond  Gas  Company,  and  the  Nechells  Gas 
Works  of  the  Birmingham  Corporation. 

Institution  of  Marine  Engineers. — November  21st,  "  Fuel 
Testing." 

Manchester  Association  of  Engineers. — November  26th, 
paper  by  Mr.  W.  Turner,  "  Adjustments  and  Alloys  of  Engine 
Shaft  Bearings." 

Glasgow  Technical  College  Scientific  Society. — 
November  26th,  paper  by  Mr.  M.  Georgi,  "  The  Electrical 
Drive  of  Large  Reversing  Engines  working  Intermittently." 

Institution  of  Electrical  Engineers. — Manchester 
section:  November  28th,  Mr.  C.  D.  Taite,  the  chairman,  will 
give  his  address.  Meeting  at  Grand  Hotel.  Students'  meeting, 
November  25th.  Paper  by  Mr.  H.  C.  Jenkins,  '  Electric  Power 
in  Machine  Shops."  Birmingham  section:  November  23rd. 
The  chairman.  Dr.  W.  E.  Sumpner,  will  deliver  his  address. 


LAUNCHES  AND  TRIAL  TRIPS. 


Messrs.  William  Simons  and  Company  Limited,  the  well- 
known  firm  of  dredger  builders  at  Renfrew,  have  been  awarded 
the  grand  prize  for  their  exhibit  of  dredge  plant  at  St.  Louis 
Exhibition. 

iSt.  Giles. — The  official  dredging  and  steaming  trials  of  the 
new  stern  well  bucket  hopper  dredger  St.  Giles,  constructed  by 
Messrs.  Wm.  Simons  and  Company  Limited  for  the  British 
Admiralty,  have  taken  place  on  the  Clyde  with  results  highly 
satisfa.ctory  and  considerably  in  excess  of  the  contract  require- 
ments. The  St.  Criles  is  designed  to  cut  her  own  flotation  and 
down  to  a  depth  of  55  ft.  below  water  level.  Including  this 
vessel  Messrs.  Simons  and  Company  Limited  have  constructed 
21  dredging  vessels  for  the  British  Government,  and  it  may  be 
interesting  to  note  that  the  first  dredger  owned  by  the  British 
Government,  the  St.  George,  was  constructed  for  them  17  years 
ago  by  these  well-known  builders. 

Needwood. — On  November  1st  Messrs.  Osbourne,  Graham, 
and  Company,  of  Hylton,  Sunderland,  sent  the  steel  screw 
steamer  Needwood  for  her  official  loaded  trial.  This  vessel  has 
been  built  to  the  order  of  Messrs.  William  France,  Fenwick, 
and  Company  Limited,  of  London  and  Sunderland,  and  is  of 
the  single  deck  type,  haWng  a  poop,  bridge,  and  forecastle,  and 
she  is  spei-ially  constructed  for  carrying  a  large  cargo  of  coal 
on  a  moderate  draught,  being  a  self-trimmer  of  the  most 
modern  design.  She  is  built  with  bulb  frames  and  special 
strengthening,  thus  keeping  the  holds  clear  of  pillars  and 
beams.  The  engines  have  been  built  by  the  North-Eastern 
Marine  Engineering  Company,  of  Sunderland,  and  have 
cylinders  20Jin.,  33  in.,  54  in.,  by  39  in.  stroke,  with  two  large 
boilers  working  at  a  pressure  of  180  lb.  The  average  runs  over 
the  measured  mile  showed  that  a  speed  of  10 J  knots  was 
attained,  this  being  considerably  in  excess  of  the  contract 
speed,  and  was  regarded  by  all  on  board  to  be  a  most  satis- 
factory result  for  a  loaded  ship. 

Salona- — The  lat«st  addition  to  the  splendid  fleet  of  the 
Ungaro-Croata  Company  for  the  development  of  Dalmatia  is 
a  smart  mail  steamer  which  has  just  left  the  Neptune  Works 
of  Messrs.  Swan,  Hunter,  and  AVigham  Richardson  at  Walker- 
on-Tyne.  The  vessel  is  called  the  Salona.  Several  of  the 
steamers  of  the  Ungaro-Croata  Company  have  been  built^  at 
the  Neptune  Works,  and  the  Salona  fully  maintains  the  high 
standard  of  excellence  shown  in  its  predecessors.  The  vessel  is 
334  ft.  in  length  by  30  ft.  beam,  and  is  built  to  the  highest 
class  at  Lloyd's  under  special  survey.  The  engines,  also  con- 
structed by  Swan,  Hunter,  and  Wigham  Richardson,  are  four- 
crank  quadruple  expansion  balanced  on  the  well-known  Yarrow, 
Schlick,  and  Tweedy  system,  and  are  remarkable  for  absence 
of  vibration,  which  is  a  point  highly  appreciated  by  passengers. 
The  trial  trip  of  the  Salona  was  run  on  November  2nd  off  the 
mouth  of  the  Tyne,  and  proved  an  entire  success.  A  speed  of 
14i  knots  was  attained. 

Adamton. — On  November  4th  the  steamship  Adamton, 
built  by  the  Northumberland  Shipbuilding  Company  Limited. 
Howdon-on-Tyne,  to  the  order  of  Messrs.  John  Cory  and  Sons 
Limited,  Cardiff,  for  the  Seville  and  United  Kingdom  Carrying 
Company,  left  th*  Tyne  for  her  trial  trip.  This  vessel  is  the 
eighth  built  for  the  above  firm  and  is  constructed  to  the  highest 
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class  at  Lloyd's,  sing-Ie  deck,  built  under  special  survey.  Her 
dimensions  are  305  ft.  over  all,  46  ft.  breadth  exitrenie,  and 
21  ft.  7i  in.  moulded.  Her  deck  erections  consist  of  poop,  bridge, 
and  top-gallant  forecastle,  and  she  is  built  on  the  deejj  frame 
principle  with  holds  clear  and  free  from  all  obstructions  to 
facilitate  the  can-ying  and  working  of  cargo.  She  has  ample 
accomniodatiou  under  the  poop  for  captain  and  officers,  the 
engineers  having  the  same  on  the  upper  deck  at  aft  end  of 
bridge,  whilst  the  crew  have  s]>acious  accommodation  in  the 
forecastle.  Special  attention  has  been  jjaid  to  the  loading  and 
discharging  gear,  and  a  complete  outfit  of  jjowerful  cargo  and 
warping  winches  by  Messrs.  Clark,  Chapman,  and  Company 
Limited,  Grateshead-on-Tyne,  have  been  arranged  for,  together 
with  the  necessary  cargo  derricks  and  gear  to  ensure  expeditious 
handling  of  cargoes.  The  steam  steering  gear  has  been  supplied 
by  the  Harrison  Engine  Company  Limited,  Manchester,  and  a 
steam  windlass  by  Messrs.  Emerson,  Walker,  and  Thompson 
Brothers,  Gatesliead-ou-Tyne.  Ample  water  ballast  is  arranged 
for  in  cellular  double  bottom  and  in  after  peak.  This  vessel 
is  designed  to  can-y  4,000  tons  on  a  light  draught.  Machinery 
has  been  constructed  by  Messrs.  Richardson,  Westgarth,  and 
Company,  Sunderland,  with  cylinders  22  in.,  36  in.,  and  60  in. 
by  39  in.  stroke,  and  two  large  boilers  14  ft.  6  in.  diameter  by 
10  ft.  6  in.  long,  with  a  working  pressure  of  160  1b.  per  square 
inch.  The  trial  trip  in  evei-y  way  proved  satisfactory,  the 
machinei-y  working  without  a  hitch,  and  a  speed  of  lOJ  knots 
was  easily  obtained. 

Priam. — Messrs.  R.  and  W.  Hawthorn,  Leslie,  and  Company 
Limited,  sent  the  Priam  to  sea  for  trial  on  November  3rd. 
She  has  been  constructed  to  the  order  of  the  Ocean  Steamship 
Company  Limited,  of  Liverpool,  of  which  Messrs.  Alfred  Ho],t 
and  Comijany  are  the  managers.  She  is  380  ft.  long  by  47  ft. 
beam  by  31  ft.  3  in.  depth,  and  is  intended  for  their  general 
trade  in  the  East.  The  cargo  gear  is  specially  jJowerlul,  there 
being  17  winches  and  23  derricks  capable  of  lifting  weights  up 
to  30  tons,  for  the  working  of  which  an  auxiliary  boiler  11  ft. 
diameter  by  9  ft.  9  in.  long  is  provided,  working  at  1801b. 
pressure.  The  machinery  has  been  constructed  by  the  North- 
Eastern  Marine  Engineering  Company  Limited,  and  is  of  the 
inverted  direct  acting  type,  with  cylinders  21  in.,  41  in.,  69  in., 
by  54  in.  stroke,  steam  being  supplied  by  two  single-ended 
boilers  17  ft.  3  in.  diameter  by  12  ft.  long,  working  at  a  pres- 
sure of  180  lb. 

Atlantic- — The  Atlantic,  built  by  Messrs.  Hawthorn,  Leslie, 
and  Company  Limited,  constructed  for  service  between  Sweden 
and  South  Africa,  to  the  order  of  Captain  W.  R.  B.  Lundgren, 
of  GothenbTirg,  was  sent  for  trial  on  the  3rd  inst.  This  boat 
is  355  ft.  long  by  49  ft.  beam  by  25  ft.  3  in.  depth,  and  has  been 
built  to  Lloyd's  highest  class.  Tlie  machinery  consists  of  a  set 
of  triple-expansion  engines  having  cylinders  25  in.,  40^  in., 
67  in.,  by  45  in.  stroke,  and  three  single-ended  boilers  13  ft.  6  in. 
by  11  ft.  long,  all  working  at  a  pressure  of  180  lb.  It  has  been 
constructed  by  the  North-Eastern  Marine  Enginering  Company 
Limited,  who  were  represented  on  the  trial  by  Mr.  D.  Myles. 

Manar- — Messrs.  William  Simons  and  Company  Limited, 
Renfrew,  launched  on  10th  November,  comjalete  with 
steam  up  ready  for  work,  the  twin-screw  light  draught  bucket 
ladder  hopper  dredger  Manar,  built  to  the  order  of  the 
Secretary  of  State  for  India.  The  vessel  is  fitted  with  two 
sets  of  triple-expansion  surface-condensing  engines,  supplied  with 
steam  from  two  steel  boilers  constructed  for  a  working  pressure 
of  1601b.  per  square  inch,  and  powerful  manoeuvring  winches  are 
placed  at  bow  and  stern  for  manipulating  the  dredger  when  at 
work.  Independent  hoist  gear  is  provided  for  controlling  the 
bucket  ladder.  Ample  accommodation  is  also  provided  for 
officers  and  crew. 

Addah. — From  the  shipyard  of  the  Palmer  Comjaany,  at 
Jarrow,  there  was  put  into  the  water,  on  November  8th,  the 
second  of  three  steamers  which  the  firm  are  building  for 
Messrs. Elder,  Dempster,  and  Company,  of  Liver|X)ol.  The  vessel 
was  christened  Addah.  The  Addah  is  the  sixth  vessel  which 
the  Palmer  Company  have  built  for  Messrs.  Elder,  Dempster, 
Limited,  and  is  the  second  of  three  that  are  being  con- 
stnicted  for  the  West  African  trade.  She  is  350  ft.  long, 
48  ft.  broad,  and  will  have  engines  of  2,500  H.P.,  capable  of 
driving  her  11  knots  or  12  knots  an  hour.  Her  dead-weight 
capacity  is  4,500  tons. 

David  Dale. — ^Tliere  was  latmched  on  November  8th  from 
the  works  of  Messrs.  Lobnitz  and  Company  Limited,  Renfrew, 
a  twin-screw  self-propelling,  centre  ladder,  combined  hopper  and 
bai-ge-loading  dredger,  built  of  steel,  to  the  order  of  Messrs. 
the  North-Eastern  Railway  Company.  The  dimensions  of  the 
ves.sel  are  a.s  follow  :  Length  between  perpendiculars,  259  ft. ; 
breadth  moulded,  45  ft.;  depth  moulded,  19  ft.  5  in.  The 
dredger  is  capable  of  cutting  her  own  flotation,  and  is  con- 
structed to  dredge  to  a  depth  of  45  ft.  below  the  light  water- 
line  when  the  ladder  is  at  an  angle  of  45  deg.  to  the  vertical. 
The  hopper  capacity  is  28,800  cubic  feet.  The  engines  are 
twin-screw,  triple-expansion,  the  diameter  of  cylinders  being 
17  in.,  27  in.,  and  43  in.  by  27  in.  stroke.    Separate  condensing 


and  circulating  plant  have  been  provided,  all  the  exhaust  and 
waste  steam  from  main  and  auxiliary  engines  being  led  to  the 
condensers,  either  condenser  being  fitted  so  as  to  be  available 
for  either  engine.  The  gearing  in  the  engine  room  has  been 
designed  for  three  speeds  of  buckets,  viz.,  18,  14,  and  12  buckets 
per  minute — and  a  special  feature  of  the  gearing  is  that  either 
engine  can  drive  the  buckets  at  any  of  the  three  speeds.  The 
vessel  is  fitted  with  evei-y  tip-to-date  contrivance  for  effective 
working.    She  has  been  named  the  David  Dale. 

Pontop- — On  November  7tli  Messrs.  Furness,  Withy,  and 
Company  Limited,  launched  from  their  Middleton  shijjyard, 
Hartlepool,  the  large  steel  screw  steamer  Pontop),  which  they 
have  built  to  the  order  of  Messrs.  the  Peareth  Steamship  Com- 
pany Limited  (managing  owners,  Messrs.  Backington  and  Com- 
pany, Collingham  Buildings,  Newcastle-on-Tyne).  The  vessel 
is  over  335  ft.  in  length,  is  built  on  the  deep  frame  principle 
with  poop,  bridge,  and  forecastle,  and  is  of  the  single  deck  type, 
classed  100  Al  with  Lloyd's.  Five  powerful  steam  winches, 
patent  compact  steam  steering  gear  by  Furness,  Withy,  and 
Company  Limited,  donkey  boiler,  direct  steam  patent  windlass, 
and  all  the  most  modern  improvements  for  a  first-class  cargo 
boat  will  be  fitted.  Accommodation  for  the  master  will  be  fitted 
up  in  a  large  steel  deckhouse  on  the  bridge,  engineers  in  side- 
houses,  and  crew  under  the  top-gallant  forecastle.  Triple- 
expansion  engines  by  Richardson,  Westgarth,  and  Company 
Limited,  Hartlepool,  are  being  fitted,  having  cylinders  23J  in., 
38  in.,  64  in.,  by  42  in.  stroke,  and  two  single-ended  boilers 
15  ft.  3  in.  by  10  ft.  6  in.  long,  1801b.  pressure. 


NAVAL  NOTES. 

FoEEiGN  Destroyers. — In  view  of  the  investigations  regard- 
ing the  relative  advantage  of  the  25^  and  30  knot  destroyers,  it 
may  be  well  to  state  that  the  new  vessels  to  be  built  for  the 
Russian  Navy — -eleven  in  all,  eight  by  the  Societe  des  Forges  et 
Chantiers,  and  tliree  by  M.  Normand,  of  Havre — will  be  28-knot 
vessels,  similar  to  those  in  use  in  the  Far  East.  They  will 
be  196  ft.  long  and  of  300  tons  displacement,  carrying  80  tons 
of  coal.  The  power  of  the  propelling  machinery  is  5,000  I.H.P. 
Italy,  however,  is  going  in  for  26-knot  boats'  of  a  new  class, 
more  resembling  the  British  type,  and  16  of  them  are  to  be  built 
by  Schichau,  of  Dantzig,  who  built  the  former  30-knot  boats  for 
the  Italian  Navy.  France's  later  destroyers  are  of  28-knot 
speed. 

Sapphire. — The  third-class  cruiser  Sapphire,  built  by 
Palmer's  Shipbuilding  and  Iron  Company  (Limited),  Jarrow,  to 
the  order  of  the  Admiralty,  concluded  her  official  trials  on 
the  5th  inst.  The  vessel  had  three  trials  during  the  week, 
namely,  the  30  hours'  trial  at  4,900  H.P.  and  18  knots,  the 
8  hours'  trial  at  7,000  H.P.  and  20  knots,  and  the  full-power 
trial  at  9,800  H.P.  and  21f  knots,  and  the  results  in  every  case 
were  very  successful,  the  machinery  working  well  throughout. 
On  the  30  hours'  trial  the  average  horse  power  was  5,012,  with  a 
speed  of  18'47  knots  per  hour;  on  the  8  hours'  trial  the  horse 
power  developed  was  7,281,  with  20'6  knots  as  an  average; 
and  on  the  full-power  trial  the  speed  was  22  43  knots  for  10,200 

H.  P.,  which  may  be  regarded  as  a  highly  satisfactory  result. 
The  vessel  is  now  being  completed  by  the  builders  for  the 
Reserve,  and  is  expected  to  be  delivered  before  the  close  of  the 
year. 

Black  Prince. — ^The  Black  Prince,  the  first  cruiser  of  Mr. 
Philip  Watt's  design  since  his  appointment  as  Director  of 
Naval  Construction,  was  launched  on  November  7th  from 
the  yard  of  the  Thames  Ironworks  Company  Limited.  This 
vessel  is  an  armoiired  cruiser,  with  an  armour  belt  extending 
from  stem  to  stern,  and  of  6  in.  thickness  amidships,  tapering  to 
4  in.  forwagrd  and  3  in.  aft.  In  the  centre  part  of  the  ship 
the  armour  extends  to  the  upper  deck,  forming  a  citadel,  within 
which  there  are  ton  6  in.  guns.  On  the  upper  deck,  within 
gunhouses  of  6  in.  armour,  there  are  six  9  2  in.  guns.  The 
secondary  armament  includes  28  three-pounders  and  two  Maxims, 
with  two  landing  guns.  There  are  three  submerged  tubes 
for  launching  18  in.  torpedoes.  One  of  the  new  details  is  the 
placing  of  the  shell  rooms  in  the  ammunition  passages  close 
to  the  ammunition  hoists,  thus  saving  a  deal  of  time  in  getting 
the  shells  to  the  guns.  Electric  hoists  are  adopted  for  raising 
the  6  in.  shells,  and  hydraulic  lifts  for  the  9  2  in.  ammunition. 
The  double  bottom  of  the  hull  is  fitted  to  can-y  oil  fuel, 
with  pumps,  pipes,  and  filters,  but  there  are  also  bunkers  to 
carry  2,000  tons  of  coal.    The  engines  are  to  develop  23,500 

I.  H.P.,  and  there  are  two  sets,  each  with  a  high-pressure 
cylinder  of  43;^in.  diameter  and  intermediate  of  69  in.,  and  two 
low-pressure  cylinders  of  77  in.,  the  stroke  in  all  cases  being 
42  in.  Full  power  is  to  be  got  with  the  engines  making  135 
revolutions  per  minute,  giving  a  rather  lower  piston  speed  than 
in  some  previous  cases.  There  will  be  20  Babcock  and  Wilcox 
and  six  cylindrical  boilers,  the  steam  pressure  being  210  lb.  The 
vessel,  it  is  expected,  will  be  completed  for  commission  in  three 
years  from  the  commencement  of  building  operations. 
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QUERIES  AND  REPLIES. 


Oommunications  should  be  written  on  one  side  of  the  paper  only,  and  in 
all  cases  be  accompanied  with  name  and  address.  Sketches  should 
be  neatly  drawn,  and,  if  large,  sent  on  a  roller,  so  as  to  avoid 
creasing.  This  column  is  intended  for  the  mutual  assistance  of 
engineers  in  their  daily  work.  As  far  as  we  possibly  can,  we 
render  assistance,  but  we  cannot  undertake  to  work  out  elaborate 
arithmetical  calculations,  or  deal  with  matters  not  of  general 
interest.  Further,  we  cannot,  under  the  pretence  of  answering  a 
query,  be  made  the  medium  for  gratuitous  puffing.  We  cannot 
undertake  to  reply  to  queries  by  post. 

1871-  Thickness  of  Reservoir  Wall.— I  ^vant  to  divide  a  reservoir 
60  ft.  square  and  3^  ft.  in  depth  into  two  equal  parts,  to  use 
alternately.  What  should  be  the  thickness  of  the  wall  made  of 
bricks  400  to  the  ton,  laid  in  cement  ? — Moonkaker. 

An.iwcy. — The  following  does  not  pretend  to  be  an  answer  to 
the  query,  but  may  help.  About  six  weeks  ago  I  had  to  build  a 
"steep,"  16  ft.  X  4  ft.  X  4  ft.  deep.  The  depth  of  water  was  to  be 
about  3  ft.  6  in.,  but  in  addition  the  walls  had  to  withstand 
pressure  of  swelling  grain  steeped  in  the  water.  One  side  and  one 
end  were  old  walls  with  4^  in.  new  lining  ;  one  end  and  one  side  to 
be  new.  The  formula  available  pointed  to  a  much  thicker  wall 
than  I  had  room  for  ;  buttresses  were  objec-tionable,  as  were  ties. 
With  some  misgivings  I  built  9  in.  walls  of  Peterboro'  bricks  in 
Portland  cement  1  and  sand  2,  had  all  joints  well  filled,  and  a  |  in. 
skin  of  1  and  1  compo  inside.  A  week  after  building  grain  was 
steeped.-  Result — the  16  ft,  length  of  new  wall  was  forced  out, 
bowed,  and  caused  a  crack  in  the  cement  at  angle  of  bottom  and 
wall  about  3  ft.  long  and  perhaps  in.  wide.  This  was  subse- 
quently grouted  with  neat  Portland  cement,  and  another  lot  of 
grain  steeped  immediately.  No  more  leaking  has  been  observed. 
Therefore  I  should  now  consider  it  safe  to  divide  "  Moonraker's  " 
reservoir  with  a  9  in.  wall  built  as  above,  but  with  the  |  in.  skin 
both  sides,  and  three  14  in.  buttresses  each  side.  —  R.  G.  Noeman. 


1870.  Bevel  Gearing. — I  should  be  glad  if  any  of  your  readers  would 
give  me  their  opinion  on  the  gearing  as  shovpn.  The  engine  makes 
60  revolutions  per  minute,  and  the  wheels  at  B  have  one  tooth 
difference,  say  about  3  ft.  diameter.    The  cross  lines  C  and  D  make 


100  FiEVR. 


100  REVS. 


about  100  revolutions.  Would  it  be  possible  to  effect  economy  in 
power  and  coal  by  replacing  the  wheels  at  B  with  new  ones  of 
larger  diameter,  or  could  the  gears  be  changed  in  any  way  to  effect 
economy  ?  The  engines  and  cross  line  speeds  must  not  be  varied. — 
Inquirer. 

1873.  Propeller- — The  spare  blades  of  a  twin  screw  steamship  are 
stowed  on  .shore.  How  would  you  distinguish  the  right-haud  from 
the  left-hand  propeller  ?—H.  H. 

1874.  Air  Compressor. — Will  some  readers  kindly  give  me  their 
advice  how  to  prevent  the  delivery  valve  on  a  Corliss  valve  aii- 
compressor  from  knocking,  and  what  they  think  the  cause  <  There 
are  four  valves,  two  on  each  cylinder.  Only  one  gives  this  trouble. 
It  also  makes  air  throb  when  delivering  ? — W.  J.  H. 

1875.  Tempering  Dies  for  Stamping  Medals.— Will  any  reader- 
state  the  kind  of  steel  and  process  of  tempering  dies  for  stamping 
medals  and  similar  classes  of  work  in  silver  ? — Nagrom. 


TO  CORRESPONDENTS. 

Boy  Artificers. — Information  as  to  rules  and  particulars  respecting 
entry  for  boy  artificers  in  the  navy  can  be  obtained  from  F.  W. 
Marshall,  Engineer  Lieutenant-in-chai-ge  Boy  Artificers,  H.M.S. 
Pemljroke,  Chatham. 


MISCELLANEA. 


Messks.  Haktly  and  Barby,  consulting  engineers  to  the 
Natal  Government,  have  resigned  their  posts  in  consequence 
of  the  Government  having  disregarded  their  plans  for  harbour 
development. 

The  Stanley  Show,  1904. — The  Ariel  Cycle  Company 
Limited,  JJirmingham,  are  making  a  representative  exhibit, 
consisting  of  10  cycles,  five  motor  cycles,  and  one  side  carriage. 
There  are  many  features  of  interest  in  these  machines  worthy 
of  close  inspection. 

Contract. — Messrs.  William  Matthews  and  Company, 
artesian  well  engineers,  Moston  Lane,  Manchester,  have  secured 
a  contract  to  put  dovra  a  large  bore-hole,  1,000  ft.  deep,  for  the 
Compania  Allianca  Mills,  Rio  de  Janeiro,  Brazil,  in  addition 
to  two  deep  bore-lioles  in  Ireland. 

Carbide  op  Calcium. — We  have  received  the  following 
official  notice :  At  the  Council  liolden  on  the  24th  October 
last  the  King  was  pleased  to  approve  of  an  Order  exempting 
small  quantities  of  carbide  of  calcium,  when  kept  under  certain 
conditions,  from  the  operation  of  the  Order  in  Council  of  the 
26th  February,  1897.  The  n«w  Order  was  imblished  in  the 
London  Gazette  of  the  28tli  October. 

Visit  to  Meldeum  Bros.  Limited  Works. — On  the  12th 
iust.,  about  90  visitors  representing  the  staff  and  emijloyees  of 
Messrs.  John  Hetherington  and  Sons  Limited,  Gresliam  and 
Craven,  John  Holroyd  and  Company  Limited,  the  Industrial 
Engineering  Company,  and  the  Altrincham  Science  Students, 
visited  Timperley  to  inspect  the  works  of  Messrs.  .Meldrum 
Bros.  Limited.  The  party  were  received  by  the  Company's 
staff  and  conducted  through  the  various  departments,  every 
facility  being  provided  for  the  instruction  of  the  visitors  in 
the  special  features  of  ttie  Company's  products  and  the 
machinery  used  in  their  manufacture.  Tlie  inspection  lasted 
about  two  hours,  after  which  light  refreshments  were  handed 
to  the  guests,  who  heartily  thanked  Messrs.  Meldrum  Bros,  and 
their  staff  for  the  courtesy  and  cordiality  of  their  reception. 

Railway  Wagon  Couplings. — A  new  coupling  attachment, 
the  invention  of  Mr.  E.  J.  Hill,  of  Yictoria  Street,  London,  is 
designed  to  facilitate  the  coupling  and  uncoupling  of  goods  wagons 
by  means  of  the  coupling  pole,  and  consists  simply  of  a  small  hook 
clipped  on  the  upper  part  of  the  third  link  of  the  coupling 
chain.  As  things  are  at  present,  if  a  shunter  wishes  to  couple 
one  wagon  to  another,  he  catches  the  last  link  of  the  coupling 
chain  with  the  twisted  hook  of  his  coiqjling  pole  and  swings  it 
into  the  drawbar  hook  of  the  other  wagon,  disengaging  the 
pole  by  a  turn  of  the  wrist  just  as  the  chain  falls  into  place. 
If  he  fails  to  give  this  turn  at  the  right  moment,  the  pole  is  liable 
to  bo  jammed  in  the  drawbar  hook  by  the  weight  of  the  chain, 
and  the  projecting  pole,  carried  along  by  the  moving  wagon, 
may  possibly  knock  him  down  or  othervnse  injure  him.  In 
uncoupling  he  places  his  pole  under  the  last  link  and  throws  it 
out  of  the  hook;  but  in  so  doing  he  has  to  force  the  link  up 
the  reverse  inclined  plane  of  the  hook  and  the  resistance  is 
sometimes  so  great  that  the  pole  snaps.  In  that  case  he 
is  supposed  to  get  a  new  one  before  continuing  his  work,  but 
often  there  is  no  new  pole  near  by,  and  rather  than  walk 
perhaps  half  a  mile  to  fetch  one,  he  is  tempted  to  take  the 
risk  of  going  in  between  the  wagons.  It  may  be  noted  here 
that  there  is  an  unfortunate  lack  of  uniformity  in  the  shapes 
of  the  drawbar  hooks  affected  by  different  railways,  and  in 
some  cases  their  points  are  so  much  bent  backwards  that 
uncoupling  is  made  unnecessarily  difficult.  Further,  since 
longer  and  heavier  trains  came  into  vogue  the  difficulty  of 
manipulating  the  coupling  chains  has  increased,  because,  in 
order  to  gain  strength,  they  are  now  made  of  1^  in.  instead 
of  If  in.  metal,  and  weigh  some  8  lb.  more  than  they  used  to. 
With  the  Hill  attachment  there  is  no  need  for  the  twisted  iron 
hook  at  the  end  of  the  coupling  pole ;  in  fact,  a  plain 
pole,  like  a  broomstick,  is  all  that  is  required.  In  coupling, 
the  pole  is  slipped  into  the  little  hook  attached  to  the  link 
and  the  coupling  lifted  upon  the  drawbar  hook,  with  no  chance 
of  the  pole's  becoming  jammed.  Similarly  in  uncoupling,  when 
the  shunter  drops  his  pole  into  the  little  liook  (as  it  is  claimed 
he  can  readily  do  even  in. the  dark)  and  lifts  the  coupling,  the 
natural  direction  of  motion  is  such  that  there  is  little  or  no 
pressure  on  the  inside  of  the  drawbar  hook;  in  consequence 
not  only  is  the  operation  easier,  but  the  strain  on  the  pole  is 
less  and  the  likelihood  of  its  snapping  diminished.  Moreover, 
if  it  does  break,  the  chances  are  that  one  of  the  pieces  _  will 
still  be  long  enough  to  be  used  until  a  new  one  can  be  obtained. 
It  is  said  that  a  pair  of  these  clip-hooks  can  be  hammered  on 
to  any  wagon  in  a  few  minutes,  without  withdrawing  it  from 
service,  at  a  cost  of  3s.  or  4s.,  which,  it  is  suggested,  will  be 
partially  set  off  by  the  saving  in  broken  coupling  poles,  not 
to  mention  the  increased  ease  with  which  the  shunters  will 
be  able  to  perform  their  work.  Several  British  railways,  we 
understand,'  have  already  determined  to  experiment  with  this 
device. 
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THE  TRIUMPH  OF  THE  TURBINE. 

The  success  wliich  has  attended  the  actual  trials  under 
indiuary  sea-going  conditions  on  H.M..S.  Amethyst  will  not 
surprise  those  who  have  watched  the  results  that  have  beei; 
secured  from  steam  turl)ines  in  the  past,  although  peculiar 
gratification  must  undoubtedly  be  felt  by  the  Honourable 
C.  A.  Parsons  and  his  Hrm  for  the  most  excellent  inonf 
that  has  now  been  secured,  not  only  as  to  the  economy 
of  the  turbine  as  a  steani-using  motor,  l)ut  as  to  its 
efficiency  in  every  other  respect  when  compared  with  reci}i- 
rocating  engines  of  like  power  and  w'orking  under  like 
conditions.  It  is  not  always  possible  to  make  a  comparison 
between  that  which  is  new  and  that  which  is  old,  owing 
to  the  conditions,  which  are  frequently  dissimilar,  or  the 
duties  that  are  called  from  such  being  capable  of  analogy 
in  point  of  comparison  rather  than  of  actual  side  by  side 
workiii";  under  like  conditions  and  for  like  duties. 

The  advertisements  that  are  issued  as  to  the  merits  of 
many  types  of  .motors  and  engines  frequently  have  asso- 
ciated with  them  statements  that  cannot  be  checked  with 
absolute  accuracy,  from  the  difficulty  that  exists  in  securing 
precisely  similar  old-type  motors  or  machines  against  which 
they  can  be  compared.  The  steam  turbine  as  a  motor  has 
not  been  free  from  this  disadvantage  in  the  past,  as  it  has 
been  somewhat  difficult  for  makers  to  obtain  comparison 
in  point  of  detail  that  would  demonstrate  or  prove  that 
whatever  result  was  secured  must  have  come  from  a 
superiority  of  one  or  the  other  of  the  motors  that  were 
being  compared.  In  the  future,  however,  it  will  be  no 
longer  open  to  question  as  to  which  is  the  more  economical 
in  point  of  steam  consumption  and  other  advantages,  the 
ordinary  marine  reciprocating  engine  or  the  steam  turbine, 
seeing  that  the  trials  that  have  just  been  completed  of 
four  vessels  exactly  similar  in  design,  with  like  displace- 
ments and  powers,  for  all  time  make  a  conqjarison  that 
can  be  readily  referred  to. 

The  Parsons  turbine  ship,  the  Amethyst,  was  built  at 
Elswick ;  two  of  the  other  cruisers  were  constructed  at 
Cammell,  Laird,  and  Company's  yard,  while  the  fourth  was 
built  by  the  Palmer  Company.  In  order  that  the  question 
of  advantage  or  disadvantage  should  not  be  confused  with 
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tlie  working  of  the  boiler,  it  is  satisfactory  to  note  that 
all  the  vessels  were  fitted  with  water-tube  boilers  of  the 
same  steaming  capacity,  although  somewhat  different  in 
type. 

The  trials  of  the  ships  that  have  been  made  so  far 
demonstrate  that  the  utmost  that  can  be  secured  with  the 
old  or  ordinary  reciprocating  engine  was  a  speed  of  22'34 
knots,  while  the  Amethyst  with  the  same  boiler  power  very 
easily  steamed  at  23  63  knots,  making  an  increase  in  speed 
of  129  knots. 

This  iucrt'iisf  or  gain,  although  in  itself  sufficient  to  throw 
the  Ixilance  ou  the  stcaui  turbine,  had  other  advantages 
as.sueiated  with  it,  in  that  the  steaming  of  the  boilers  was 
easier,  the  ship  was  without  viljration,  and  there  was  aliout 
10  per  cent  less  coal  per  hour  consumed.  With  these 
advantages  now  demonstrated  there  should  be  no  longei' 
any  difticulty  in  the  Avay  of  causing  the  steam  turbine  to 
be  recognised  and  apj^reciated  for  its  other  advantages, 
which  enable  the  absence  of  moving  parts  and  the  lesser 
space  occujjied,  together  Avith  the  complete  balancing  of 
all  strains,  to  be  secured  Avith  less  Avear  and  tear  alike  of 
the  machinery  and  of  the  men  Avho  have  to  take  charge  of 
the  same. 


THE  CYCLE  TRADE:  CUTTING  DOWN  PRICES. 

In  our  issue  of  last  week  Ave  referred  to  the  depression  that 
exists  in  many  trades  as  being  occasioned  in  very  large 
measure  to  the  OA-er-capitalisation  of  the  companies  and 
firms  noAV  suft'ering,  rather  than  from  the  falling  off  in 
the  requirements  of  the  pul^lic  or  others  for  that  Avliich  is 
being  produced.  We  Avere  naturally  not  in  the  councils 
or  familiar  Avith  the  inner  workings  of  some  of  the  leading 
cycle  companies  when  Avriting  in  that  strain,  although  the 
events  which  have  since  transpired  fully  justify  the 
contention  Avhich  Ave  then  advanced  as  to  the  step  that 
would  inevitably  folloAv  close  on  the  heels  of  the  bad  times 
through  Avhich  some  of  the  cycle  companies  Avere  passing. 

Visitors  to  Coventry  and  some  of  the  other  Midland  towns 
a  few  years  since  Avere  more  amused  than  surprised  to 
inspect  the  "  Avorks  "  that  had  figured  so  prominently,  and 
as  to  which  such  liberal  illustrations  had  been  given  in 
the  prospectuses  of  the  companies  that  Avere  formed  for 
manufacturing  cycles  and  their  accessories,  as  it  was  noticed 
that  some  of  these  works  consisted  of  a  few  sheds  joined 
together  by  more  or  less  ancient  cottages,  about  which, 
however,  elaborate  signs  had  been  erected,  setting  forth 
the  name  of  the  works  that  would  otherwise  have  easily 
been  passed  by.  With  plant  and  tools  thrown  rapidly  into 
the  floor  space  thus  made  available,  and  a  feAv  months' 
panic  sales  taken  as  being  a  proof  of  that  which  Avas 
always  to  continue,  promoters  found  it  easy  to  have  their 
prospectuses  believed  in  Avhen  the  statements  that  Avere 
made  were  broad  enough  and  Avide  enough  to  cover  and 
provide  for  the  more  than  ample  profit  of  those  floating 
the  concerns,  although  the  capital  thus  Avastefully  charged 
to  the  undertakings  Avas  unrepresented  by  any  tangible  or 
available  asset. 

The  announcements  that  have  been  made  by  several  of 
the  leading  cycle  makers  show  that  a  reduction  in  price 
ranging  from  20  to  30  per  cent  has  been  made  upon  some 
of  the  machines  hitherto  sold.    In  respect  to  the  machines 


that  are  thus  to  be  sold  at  a  reduced  price,  either  one  of 
two  things  must  happen  :  the  Avorkers  must  be  paid  less, 
or  the  interest  of  the  shareholders  must  be  reduced ;  but 
seeing,  hoAvever,  that  the  interest  has  in  some  cases  been 
loAv  enough  in  the  past,  it  is  not  difficult  to  surmise  that 
Avhat  must  follow  is  less  money  for  the  work  and  greater 
expedition  for  the  money  spent  on  the  work,  Avith  the  more 
than  possible  risk  of  scamping  as  the  result. 

The  manufacturers  and  firms  concerned  virtually  admit 
by  this  public  reduction  in  their  varices  that  they  are 
prepared  to  lose  that  which  they  have  considered  them- 
selves entitled  to  in  the  past,  and  if  they  Avill  make  a 
corresponding  reduction  in  the  capital  upon  Avhich  they 
were  then  working  to  secure  those  profits,  consistency  will 
be  shown  in  the  step  that  they  have  taken.  We  are  afraid 
that  this  wholesale  reduction  in  point  of  prices  Avill  be 
i^roductive  of  farming-out  proposals  Avith  some  of  the  work, 
and  that  there  will  be  a  maximum  of  drive  Avith  a  minimum 
of  personal  interest  as  the  prevailing  condition  under  which 
the  work  will  be  done  in  the  future,  unless  new  methods 
and  new  types  of  machines  with  fewer  parts  and  fewer 
operations  thereon  are  introduced  to  replace  the  older  and 
more  costly  machines  hitherto  sold. 


NOTES  ON  NEWS. 

Holler  Bearings  for  Railway  Stock. — In  January  of 
last  year  the  London,  Brighton,  and  South  Coast  Railway 
Company  put  into  regular  service  for  main-line  traffic  a 
bogie  coach  fitted  Avith  the  roller  bearings  of  the  Empire 
Roller  Bearings  Co.  This  coach  has  since  run  over  80,000 
miles,  and  the  behaviour  of  the  bearings  has  been  such 
as  to  decide  the  railway  company  to  undertake  fui'ther 
tests  Avith  them.  For  this  jDurpose  they  have  been  fitted 
throughout  a  complete  train  of  close-coupled  bogie  vehicles, 
and  it  is  now  intended  to  run  this  train  for  a  considerable 
time  ou  the  same  service  and  with  the  same  engine  as 
another  similar  train  of  the  same  Aveight  and  length  having 
ordinary  bearings.  Careful  records  of  coal  consumption, 
etc.,  will  be  kept  throughout  the  tests  in  both  cases,  and 
it  is  hoped  that  in  this  way  trustworthy  information  will 
be  obtained  regarding  the  advantages  of  roller  bearings 
for  railway  Avork.  The  Emijire  Roller  Bearing  Company 
expects  that  the  saving  in  coal  consumption  Avill  amount  to 
about  101b.  per  train  mile.  If  that  expectation  is  justified 
by  results,  the  bearings,  it  is  calculated,  will  pay  for  their 
greater  cost  as  compared  with  ordinary  bearings  in  about 
two  years. 


Remarkable  Steaming  by  H.M.S.  Terrible. — The  tu'st- 
class  cruiser  Terrible,  built  some  years  ago  at  the  Clydebank 
works,  has  been  doing  some  most  remarkable  steaming  on 
her  voyage  to  and  from  the  Far  East,  and  some  of  the  figures, 
which  have  now  been  carefully  analysed,  are  Avortli  giving, 
in  view  of  the  fact  that  the  ship  is  fitted  with  the  Belleville 
boilers.  The  later  performance  is  especially  remarkable 
when  compared  Avith  a  similar  voyage  made  tAvo  years  ago. 
In  fact,  less  coal  Avas  needed  this  year  for  the  double  run 
to  Wei-hai-Avei  and  back  than  in  the  single  voyage  home  in 
1902.  Moreover,  the  ship  was  longer  out  of  the  dry  dock 
this  year  before  starting  on  her  long  trip,  and  was  moreover 
deeper  laden  to  begin  with,  and  nearly  1  ft.  deeper  at 
the  finish.  Thus  greater  power  was  necessary  to  give  the 
same  speed.  Two  years  ago  the  vessel  traA'ersed  11,045 
miles  in  returning  home,  at  ,an  average  speed  of  ITS  knots, 
and  required  for  making  this  distance  7,086  tons  of  coal. 
This  year  the  vessel  in  her  round  voyage  steamed  21,741 
sea  miles  at  an  aA'erage  speed  of  12^6  knots,  yet  the  coal 
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consumption  totalled  only  0,435  tons.  On  the  earlier  trip 
in  1902  the  vessel  was  probably  longer  in  port;  but  even 
taking  all  the  coal  burned  for  every  purpose,  including 
harbour  expenditure,  the  cumparison  is  11,163  tons  for 
the  single  voyage  in  1902  as  compared  with  10,092  tons  for 
the  double  trip  this  year.  The  point  of  importance  is 
that  the  coal  burned  per  indicated  horse  power  per  hour 
for  the  main  engines  was  on  the  one  run  two  years  ago 
2  9  lb.,  as  compared  with  178  lb.  on  the  round  voyage  now. 


French  Foukory  Practice. — ^At  a^  recent  meeting  of  the 
Leeds  University  Engineering  Society  Mr.  G.  H.  Attock 
brought  forw.ard  the  subject  of  French  foundry  practice. 
He  stated  that  while  English  foundry  masters  more  than 
held  their  own  with  regard  to  heavy  castings,  France  and 
Germany  e.xcel  in  the  production  of  small  or  intricate 
castings.  This  is  esjaecially  noticeable  in  work  for  the 
motor-car  and  motor-cycle  trades.  The  predominance  is 
due  to  the  extensive  and  intelligent  use  of  moulding 
machines  in  foreign  foundries.  He  had  seen  in  France 
twice  as  many  pieces  turned  out  ^^er  hour  from  a  moulding 
machine,  worked  by  a  labourer,  as  an  English  moulder 
could  turn  out  2^^>'  This  superiority  is  entirely  to 

tlie  credit  of  the  machine,  as  the  average  English  moulder 
is  a  better  worker  than  the  average  French  moulder.  Mr. 
Attock  exhibited  lantern  slides  of  the  possibilities  of  these 
machines,  and  stated  that  they  were  gaining  favour  in 
England. 


Building  Locomotives  in  New  Zealand. — The  policy  of 
importing  rolling  stock  has  been  discontinued  by  the  New 
Zealand  Government,  though  there  is  a  small  railway  com- 
pany owning  some  90  miles  who  still  purchase  from 
America.  The  Government  workshops  have,  however,  not 
been  able  to  cope  with  the  demand  for  the  public  railroads, 
and  a  contract  has  recently  hcen  let  to  an  Auckland  firm — 
Messrs.  Price  and  Company — to  build  ten  locomotives  for 
the  Government.  Two  of  these  have  already  been  delivered, 
and  so  far  have  given  every  satisfaction.  Eleven  locomo- 
tives are  also  under  constructiorb  at  the  Government 
workshops.  The  number  of  locomotives  running  on  the 
Government  lines  in  March  last  was  377.  Six  new  engines 
were  built  during  the  year.  The  new  locomotives,  together 
with  boiler  renewals,  increased  the  total  tractive  power  by 
72,887  lb.,  or  equal  to  2'08  per  cent.  The  new  engines 
building,  and  boilers  under  construction,  when  completed, 
will  still  further  increase  the  tractive  power  by  328,300  lb., 
or  an  additional  9' 19  per  cent.  In  the  New  Zealand 
Government  workshops  up  to  date  38  locomotive  engines 
have  been  built,  while  24  old  locomotives  have  been  rebuilt, 
with  greatly  increased  tractive  power.  The  rebuilding  of 
these  engines  is  equivalent,  for  practical  purposes,  to  build- 
ing new  engines. 


Junior  In,stitution  op  Engineers. — The  president  for  the 
present  session  of  this  society,  Mr.  W.  H.  Lindley,  M.I.C.E., 
delivered  his  address,  entitled  "  Municipal  Engineering  on 
the  Continent,"  on  November  18th,  1904.  The  address 
was  divided  into  the  following  heads:  (1)  Waterworks,  (2) 
sewerage  works,  (3)  electric  lighting,  (4)  various  other 
works  confided  to  the  nmnicipal  engineer,  as  harbour  works, 
elaboration  of  designs  for  the  extensions  of  towns,  etc. 
The  difficulties  claused  by  the  iron  in  the  ground  water  found 
in  the  great  Northern  German  plain  were  gradually  overcome 
l)y  various  systems  of  deferrisation,  so  that  an  immense 
source  of  supply  of  first-class  pure  and  cold  water  was  thus 
made  available  and  used  for  the  water  supply  of  various 
cities.  The  commencement  of  electric  lighting  was  made 
by  the  Berlin  works  in  1885,- which  have  now  attained  a 
capacity  of  61,000  kilowatts,  producing  100,000,000  kilo- 
watt liours  ])er  annum.  The  works  were  followed  by 
Elberfeld   in    1887,    the   first   municipal  electric  supply 


station.  Both  these  stations  were  conducted  on  the  con- 
tinuous-current system.  Mr.  Lindley  referred  to  one  of  the 
n'lost  interesting  points  of  the  Elberfeld  works,  the  adoption 
of  the  Parsons  steam  turbine  in  large  units  of  1,250  kilo- 
watts. For  the  Elberfeld  station  the  working  expenses 
(intere.st  on  capital  and  sinking  fund  excluded)  per  kilowatt 
hour  supplied  had  been  Ijrought  down  to  0'7d.,  and  the 
coal  consumption  per  kilowatt  hour  reduced  to  2'65  lb. 
After  giving  a  short  sketcli  of  the  conditions  under  whicli 
the  municip;il  engineer  works  in  Germany  and  the  duties 
which  fall  to  the  consulting  engineer,  Mr.  Lindley  in  a 
few  words  attracted  the  attention  of  the  members  to  the 
fact  that  while  at  the  commencement  of  the  period  he  had 
spoken  of  municipal  engineering  on  the  Continent  stood 
generally  under  ideas  derived  from  England,  and  even 
to-day  on  certain  special  subjects,  a  very  great  and  inde- 
jjendent  development  has  gone  on,  and  that  it  would  l)e 
of  great  value  for  English  engineers  occupied  in  municipal 
works  to  study  and  follow  up  what  was  being  done,  and 
that  therefore  such  visits  like  those  paid  by  the  institutiun 
to  the  Continent  could  only  be  productive  of  valualjle 
results. 
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•  Technics."  Vol.  L  A  Magazine  to  aid  Technical  Pro- 
gress. London  :  George  Newnes  Limited,  Southampton 
Street,  Strand. 

As  readers  are  fully  aware  through  notices  given  from 
time  to  time  in  T/ie  Practical  Engineer,  "  Technics  "  in 
its  monthly  numbers  contains  articles  upon  technical 
subjects  of  all  kinds,  and  Ij}'  the  best  writers.  It  needs 
no  further  connnent,  therefore,  to  sing  the  praises  of  the 
separate  numbers  when  bound  together  under  one  volume. 


"Technics."    Vol.  11.,  No.  11.    London:  George  Newnes 
Limited,  Southampton  Street,  Strand,  W.C. 

The  interest  of  this  eagerly  sought  for  monthly  is  fully 
maintained.  Messrs.  Parsliall  and  Hobart  continue  their 
article  on  "  The  Mechanics  of  Heavy  Electric  Traction," 
and  Mr.  Kershaw  that  on  "  Electro-metallurgical  Indus- 
tries." There  are  other  articles  on  "  The  Screw  Propeller," 
" '  Drift '  of  Projectiles,"  ''  Colour  Photography,"  etc., 
besides  the  usual  allotted  space  to  queries. 


"  Pocket  Book  of  Useful  Fornmlie  and  Memoranda  for  Civil 
and  Mechanical  Engineers."  By  Sir  G.  L.  Molesworth 
and  H.  B.  Molesworth.  London :  E.  and  F.  Spon, 
Strand. 

The  standard  of  reference  which  this  pocket  book  has  long- 
held  in  its  special  sphere,  coupled  with  the  fact  that  the 
present  is  its  twenty-fifth  edition,  is  sufficient  praise  of  its 
merits.  We  note  in  several  instances  that  revision  has 
taken  place  and  a  large  amount  of  new  matter  added.  The 
book  is  well  bound  and  of  convenient  size  for  the  pocket. 


"  Magnetism  and  its  Elementary  Measurement."  By  W. 
Hibbert.  London  :  Longmans,  Green,  and  Company, 
39,  Paternoster  Row. 

For  young  students  aspiring  to  a  clear  understanding  of 
the  magnetic  "  circuit,"  and  the  measurement  of  magnetic 
action,  this  book,  although  only  comprising  the  first  part 
of  a  larger  volume,  Avill  meet  their  wants.  The  idea  of 
"  flux,"  which  was  fust  put  into  definite  form  by  the  late 
Professor  J.  Hopkinson  and  Mr.  Gisbert  Kapp  independ- 
ently, is  now  given  a  leading  place.  Another  feature  is 
the  description  of  a  new  magnetic  balance  for  measuring 
magnetic  "  poles,"  a  useful  addition  to  the  many  workshoji 
instruments  of  a  similar  class. 
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AIR  COMPRESSORS  AND  BLOWING  ENGINES. 

By  C.  H.  iNNES,  M.A. 

[Continued  from  page  551.) 

•12.  Vertical  Blad-fttrnace  Blowing  Engine,  comtructed  by 
the  Ehddsischai  Ma^chinenhau-GeidUchaft  in  Mulhansen.* 
This  engine  is  cross  compound  and  condensing,  with  cranks 
at  right  angles,  ihe  biuwing  cylinders  being  above  the  steam. 
The  leading  dimensions  are  as  follow  : — 

Diameter  of  H.R  cylinder   1,200  mm.  (47-25  iu.) 

Diameter  of  L.P.  cylinder    1,870  mm.  (73-6  in.) 

Diameter  of  blowing  cylinders..  2,000  mm.  (78-7  in.) 

Stroke    1,500  mm.  (.59 1  in.) 

Revolutions   25  to  50. 

Each  steam  cylinder  is  carried  by  a  pair  of  bored  frames, 
supported  by  a  cast-iron  bed  plate,  figs.  57,  58.  The 
bearings  are  lined  with  white  metal,  and  the  diameter  of  the 
i.airnals  is  520  mm.  (20-5  in.),  their  length  being  840  mm. 
{33-lin.);  the  crank  pins  are  330  mm.  diameter  (13  in.), 
and  of  the  same  length.  The  shaft  is  hollow,  and  its  internal 
diameter  is  100  mm.  (3-94  in.).   The  flywheel  has  a  diameter 


Fig.  57. 

of  6  metres  (236  in.),  and  weighs  about  3G  tons.  The  steam 
cylinders  have  Corliss  valves,  which  can  cut  off  between  0 
find  60  per  cent  of  the  stroke.  The  governor  controls  the 
cut-off  in  both  cylinders,  in  order  to  equalise  their  power. 
The  steam  cylinders  and  their  ends  are  jacketed.  All  four 
pistons  are  of  cast  steel,  and  liave  packing  rings  in  two 
parts.  The  engine  can,  if  necessary,  be  started  by  admitting 
steam  direct  to  the  low-pressure  cylinder.  The  distance 
pieces  between  steam  and  blowing  cylinders  are  arranged  to 
allow  access  to  the  stuffing  boxes.  It  will  be  seen  iu  figs. 
57,  58,  that  the  steam  piston,  with  cylinder  cover  and 
blowing  cylinder  bottom,  can  be  drawn  upwards  through  the 
latter  cylinder,  or,  by  taking  off  the  covers,  the  pistons  can 

*  Stahl  uud  Eisen,  June  15th,  1899. 


be  examined.  In  figs.  59 — 62  are  shown  the  blowing  cylinder 
and  valves  to  a  larger  scale.  These  valves  permit  of  high 
piston  speeds  without  lessening  the  volumetric  efficiency  by 


Fig.  5'.i. 


discharge  in  fig.  62.  As  seen  in  fig.  61,  about  a  third  .)f  the 
circumference  is  given  up  to  the  discharge  and  the  remainder 
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to  the  suction  valves.  They  consist  of  discs  A  of  steel  plate 
upon  a  central  spindle  B,  which  is  fitted  in  a  cast-iron  frame 
which  has  the  cross  section  shown  at  S  S,  and  forms  the 


Fig.  60. 


valve  seats.  Each  frame  has  four  spindles — see  the  left  of 
fig.  61 — and  each  spindle  carries  five  valves.  Above  each 
valve  is  a  spiral  spring  R,  which  rests  upon  the  valve 
beneath,  and  fits  into  a  hollow  space  in  the  seat  above.  Each 


Fio.  61. 

frame  is  held  in  place  by  a  metal  ring  E,  which  is  fastened 
by  screws  F  F.  The  wear  of  valves  and  spindles  is  small, 
repairs  are  easily  effected,  and  a  high  speed  is  possible  owing 


Fio.  62. 

to  the  small  sti'oke  of  the  valves.  The  piston  area  is  7^ 
times  the  suction-valve  area,  and  12|  times  that  of  the  dis- 
charge. At  50  revolutions  the  velocity  through  the  suction 
valves  is  19  m.  (62-2  ft.)  per  second,  and  31  m.  (101-5  ft.) 
per  second  through  the  discharge  valves. 
* 


23.  Vertical  C'o?tipo'un.d  Blowing  Engine,  constructed  hy 
the  LillieshalL  Compani/,  of  Oakengales,  Shropshire,  for  the 
Priors  Lee  Works. — This  engine  is  of  the  comiiound  vertical 
type,  the  blowing  cylinders  being  above  the  steam.  The 
steam  pressure  is  1001b.,  the  air  pressure  101b.  to  15  1b. 
per  square  inch,  and  they  wiirdeliver  at  45  revolutions,  their 


Fio.  63. 

normal  speed,  41,500  cubic  feet  of  air  per  minute.  They 
can  and  have  run  at  60  revolutions.  The  steam  cylinders 
are  42  in.  and  70  in.  diameter,  while  the  blowing  cylinders  are 
95  in.,  with  a  sti'oke  of  5  ft.  The  steam-valve  gear  is  of  the 
Corliss  type,  there  being  two  eccentrics,  one  for  working  the 
steam  and  the  other  the  exhaust,  for  each  cylinder.  The 


air  pump  is  single-acting,  38  in.  diameter  and  36  in.  stroke, 
and  is  driven  from  the  low-pressure  piston  rod  by  lever  and 
links.  The  crank  shaft  is  of  forged  steel,  the  pins  being 
cast  in  one  with  the  cranks,  and  having  a  diameter  and 
length  of  12  in.  The  crank  journals  are  18  in.  diameter  and 
30  in.  long  ;  the  body  of  the  shaft  is  19i  in.  diameter  and  the 
flywheel  seat  2Hin.  The  flywheel  is  20  ft.  diameter  and 
weighs  about  40  tons.  The  engine  is  specially  interesting,  be- 
cause of  the  valve  gear  of  the  blowing  cylinders,  which  en- 
ables it  to  run  at  such  a  high  speed.   The  inlet  valves  are 
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Keuuedy's  patent,  and  the  discliarge  Reynolds'.  'I'be  manner 
in  which  they  are  worked  is  shown  in  figs.  63  and  64,  for 
which  we  are  indebted  to  the  Lillieshall  Company.  In  the 
latter,  D  is  a  lever  pivoted  near  the  lower  end  of  the  cylinder 
and  oscillated  by  an  eccentric  on  the  crank  ^haft.  A  connect- 
ing rod  trnnsmits  its  motion  to  the  right  end  of  the  lever  B, 
whose  shaft  operates  the  lever  A  that  works  Kennedy's 
inlet  valve.  It  will  be  seen  from  fig.  63  that  this  is  a  trinik 
passing  through  but  not  moving  with  the  blowing  piston, 
which  has  two  rods,  one  in  front  and  one  behind  it,  neither 
of  which  are  shown  in  the  figure.  Ports  ai'e  cut  spirally 
in  each  end  of  this  trunk,  and  admit  the  air  at  the  right 
moment,  cutting  off  at  the  end  of  the  stroke.  In  the  figure, 
the  piston  is  moving  down  and  the  upper  ports  are  admitting 
air,  and  it  will  be  seen  that  three  springs  prevent  leakage  at 
the  cylinder  covers  and  the  piston.  A  link  connects  the 
left  end  of  lever  B  with  the  crank  of  the  left-hand  shaft, 
fig.  58.  This  shaft  works  ttie  delivery  valves,  two  at  each 
end  of  the  cylinder,  by  means  of  arms  having  toothed  sectors 
on  their  ends.  The  upper  valves  are  closed  and  are  kept  to 
their  seats  by  the  air  pressure,  and  when  the  piston  rises 
it  will  not  rise  until  the  pressure  in  the  cylinder  has  reached 
that  in  the  discharge ;  but  near  the  end  of  the  stroke  the 
piston  whose  spindle  is  actuated  by  the  toothed  sector  will 
bring  it  close  to  its  seat,  so  that  it  will  close  without  shock. 
(To  he  continued.) 


STEAM   TURBINES    FOR   THE  NAVY. 


There  has  just  beeu  completed  ;i  series  of  exhaustive  trials 
oi  the  cruiser  Amethyst  fitted  witli  turbine  engines  and  triple 
screws  by  the  Parsons  Company,  and  to  make  the  tests  of 
the  greatest  value  they  are  compared  with  the  resTilts  obtained 
by  three  (itlior  vessels  of  identical  design,  but  fitted  with 
reciprocating'  engines  and  twin  screws.  These  latter  vessels  were 
the  Topaz  and  Diamond,  built  by  Messrs.  Laird,  and  the 
Sapphire,  built  by  Palmers. 

The  cruiseis  are  of  :5,0(J0  tons  displacement,  and  were  designed 
for  a  speed  of  215  knots,  with  9,00()  I.H.P.  The  best  result 
(ihtained  with  the  ordinai-y  engines  was  22'24  knots,  reached 
by  the  Sapphire,  llie  Topan  made  221  knots,  and  the  turbine 
ship,  with  the  same  boiler  jjower,  obtained  22'63  knots  on  her 
full-power  trials.  This  gain  is  important  when  it  is  remembered 
that  the  air  pressure  in  the  boiler  rooms  was  only  1'7  in., 
against  over  2 in.  and  in  some  cases  2i^in.  in  the  other  ships. 
The  tiu'bine  machinery,  again,  weighs  less  than  the  ordinary 
engines  for  the  same  ijower.  In  the  cruiser  it  was  necessary  to 
make  provision  for  a  much  greater  range  of  speed  than  is 
required  in  a  merchant  vessel,  because  for  the  greater  part  of 
its  time  a  warship  is  running  at  a' cruising  speed  of  10  to  14 
knots,  but  must  be  able  to  develop,  also  economically,  a  power 
sufficient  to  attain  the  maxiraxun  speed.  With  ordinary 
machinery  it  is  a  simple  matter  to  get  the  highest  economy  for 
any  pre-determined  power,  usually  the  maximum  in  merchant 
work.  In  tlie  Amethyst  when  running  at  full  power  the  steam 
cons>imption  by  the  main  turbine  was  under  13  lb.  per  horse 
power  per  hour,  a  result  never  before  recorded  in  authenticated 
trials  f(ir  ordinary  machinery.  Indeed,  in  the  sister  ships,  with 
ordinai'y  engines,  the  best  result  was  l.j.V  lb.  of  steam  per  horse 
power  per  hour.  In  the  Amethyst  the  arrangement  adopted 
to  obviate  a  great  variation  in  consumption,  when  running  at 
low  power,  was  to  fit  two  sniailler  turbines  for  use  at  low  speed. 
One  of  these  tiu'bines,  fitted  on  the  port  shaft,  was  of  the  liigh- 
pressure  type;  the  otlier,  on  the  starboard  shaft,  being  of  tiie 
intermediate-pressure  type.  The  steam  from  the  latter  passed 
successively  to  the  main  high-pressure  turbine  on  the  centre 
shaft,  and  thence  to  the  two  low-pre.ssure  turbines  on  the  side 
shafts  abaft  of  the  cruising  turbines.  As  the  speed  increased 
the  high-pressure  cruising  turbine  was  put  out  of  action,  steam 
from  the  boiler  passing  to  the  intermediate-cruising  turbine,  and 
thence  to  the  main  series  of  turbines.  For  18  knots  and  over 
tJie  boiler  steam  passed  initially  to  the  main  high-pressure 
turbine,  as  in  all  the  turbine  systems  adopted  in  merchant  ships. 

A  .series  of  24  and  30-hour  trials  were  made  at  various  speeds 
with  the  different  sliips,  and  the  results  are  very  remarkable. 
.Vlthough  with  tui-bines  it  is  not  possible  to  indicate  by  ordinary 
■means  the  power  developed,  it  is  safe  to  asstxme  that  the  ship 
fitted  with  the  turbine,  being  of  exactly  the  same  form  and 
displacement  as  the  other  vessels,  at  each  trial  required  the 
same  power  to  attain  the  same  speeds.  It  is,  therefore,  quite 
accurate  to  give  the  water  or  steam  consumption,  as  well  as  the 
fuel  consumption  per  unit  of  power  per  hour. 


At  10  knots  tiic  turbine  ship  seemed  to  re(iuire  rather  more 
tluin  5  lb.  of  steam  j)er  indicated  horse  power  per  hour,  and  at 
f4  knots  about  1  lb. ;  but  this  apparent  lack  of  economy  will 
be  nullified  by  the  use  of  the  exhaust  froin  the  auxiliaries. 
In  any  event,  tiiis  decreased  economy  will  not  affect  merchant 
work,  as  turbines  can  be  designed  for  the  pre-determined 
speed.  At  18  knots  the  turbines  required  about  3  lb.  less  steam 
per  horse  power  per  hour ;  at  20  knots  .'jj  lb. ;  and  at  full 
power  the  economy  was  still  more  marked — from  7  to  8  lb.  less, 
or  a  reduction  of  over  30  ]3er  cent.  In  respect  of  coal  con- 
sumption, again,  the  rate  at  10  knots  was  higher  in  the 
Amethyst;  but  at  14  knots  it  was  about  the  same.  At  18 
knots  it  was  \  lb.,  or  20  per  cent  less;  at  20  knots  O  B  lb.,  or  30 
per  cent  less;  and  at  full  power  1  lb.  per  horse  power  per  hour, 
or  fully  40  per  cent  less.  The  results  may  be  briefly  tabulated  :  — 


Hpeed. 

Water  consumption  per  H.P. 

Coal  consumption  per  H.P. 

Tui'bioeB. 

Reciprocating 
engines. 

Tvirbines. 

Reciprocating 
ergine.s. 

Knots. 

Lb?. 

Lbs, 

Lba. 

Lba. 

10-0 

29-3 

23-74 

3-22 

2-56 

H-n 

19-0 

lS-77 

2-1 

2-06 

18-0 

l()-0 

IS -95 

1-7.'') 

2-28 

•20-0 

13-S 

20-07 

IT. 

2-31 

23-63 

13-6 

1-74' 

22-1 

1 

20-IS 

2-65 

It  is  perhaps  scarcely  fair  to  consider  the  distance  that  one 
ton  of  coal  will  carry  the  turbine-driven  cruiser  at  10  knots 
speed.  At  14  knots  the  turbines  carried  the  ship  for  6'6  sea 
miles  for  eadi  ton  of  coal  burned,  as  compared  with  68  niile.^ 
in  the  other  ships  with  ordinary  engines.  At  18  knots  the 
Amethyst  travelled  4  8  miles  for  each  ton  of  coal  burned,  while 
the  cruiser  with  the  ordinary  engine  steamed  only  3  7  miles. 
At  a  higher  speed  this  difference  is  still  more  marked,  for  at 
20  knots  the  turbine  ship  steamed  4'22  miles  per  ton,  and  the 
other  ships  on  an  average  less  than  2  9  miles.  At  the  full 
speed  of  23  63  knots  the  turbine  ship  actually  steamed  217 
miles  per  ton  of  coal,  whereas  the  other  vessels  for  an  average 
of  under  10,000  H.P.  steamed  at  22  knots  for  under  19  mile 
per  ton  ;  and  when  it  is  noted  that  the  turbine  ship  was  probably 
developing  4,000  H.P.  more  for  the  additional  knot  and  a  half 
at  this  high  rate  of  steaming,  the  advantage  in  distance 
steamed  per  ton  is  the  more  renuirkalile.  Tliese  cruisers  carry, 
under  normal  conditions,  7,50  tons  of  fuel,  and  at  18  knots  the 
turbine  ships  with  this  supply  could  travel  3,600  miles,  as  com- 
pared with  2,770  miles,  while  at  20  knots  the  distance  possible  is 
3,160    against  2,140  miles. 

These  results  must  be  considered  from  all  points  as  highly 
satisfactory  for  the  steam  turbine,  the  advantages  not  being 
merely  fractional.  It  should  be  noted  that  the  Amethyst  was 
badly  handicapped  from  the  circumstance  that  it  is  now  the 
practice  in  the  Admiralty,  owing  to  the  large  number  of 
auxiliary  engines  on  war  vessels,  to  turn  tlie  exhaust  steam 
from  the  auxiliaries  into  the  low-pressure  cylinder  of  the  main 
engines,  and  this  was  the  case  with  the  three  boats  with  the 
reciprocating  engines.  We  understand,  however,  that  this 
method  has  been  decided  upon  for  turbine  engines,  so  that  it  is 
more  than  probable  that  at  the  lower  powers  the  relative 
econoinios  as  given  will  be  reversed. 

.\ni)ther  point  of  extreme  importance  to  merchant  steamers 
that  has  been  indicated  by  these  trials  is  the  benefit  to  be 
derived  by  the  adoption  of  the  turbine  engine  even  when 
moderate  speeds  of  10  to  15  knots  only  are  required,  a  fact 
which  will  compel  marine  engine  builders  to  give  practical 
attention  to  the  subject. 

Finally,  it  should  be  noticed  that  the  steam  turbine  is  more 
easily  supervised,  it  consumes  far  less  lubricating  oil,  but  its 
manneiivring  qualities  have  yet  to  be  proved. 


The  Eight  Hon.  Lord  Eeay,  G. C.S.I. ,  G.C.I.E.,  LL.D.,  etc., 
will  deliver  the  prizes  at  the  Northampton  Institute  for  the 
session  1903-4,  on  Friday,  9th  December,  at  8  o'clock.  The 
prize  delivery  will  be  followed  by  a  conversazione,  which  will  be 
continued  on  Saturday,  lOth  December. 

Professor  Henty  Adams,  M.Inst.C.E.,  has  recently 
retired  from  the  City  of  London  College,  where  for  thirty-five 
years  he  has  been  head  of  the  engineering  department;  he  is. 
however,  still  continuing  his  practice  as  a  consulting  engineer 
at  60,  Queen  Victoria  Street,  E.C.,  where  he  has  had  offices  for 
the  last  twenty-five  years. 
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LEAVES  FROM  A  NAVAL  ENGINEER'S  NOTE 
BOOK.— XI. 

Connecting  Rods — {continued  from  page  571). 

The  bending  stress  on  a  connecting  rod  due  to  friction  at 
the  gudgeon  and  crank  pin  is  very  difficult  to  estimate,  as  so 
much  depends  upon  the  actual  conditions  as  regards  lubrica- 
tion and  the  state  of  the  bearing  surfaces.  When  the  former 
is  ample  and  the  latter  good,  the  coefficient  of  friction  /x 
will  probably  not  exceed  0-002,  yet  comparatively  slight 
changes  in  the  conditions  will  greatly  increase  the  value  of 
this  coefficient.  For  a  given  value  of  jj.  the  stress  on  the 
rod  due  to  friction  at  the  crank  pin  can  be  calculated  as 
follows : — 

Let  L  =  the  load  on  the  rod  in  pounds,  and  r  (fig.  4)  the 
radius  of  the  crank  pin  iu  inches. 

Then  the  bending  moment  on  the  rod  in  terms  of  inches 
and  pounds,  M  =  L  /x  r,  and  the  greatest  stress  at  the 

section      =  — ,  Z  being  the  modulus  of  the  section  to 
2j 

resist  bending  =  —  d?  for  a  solid  circular  section  of  diameter 
d  in  inches. 

As  an  example,  consider  the  connecting  rod  of  the  high- 
pressure  engine  of  A,  Table  I.,  and  for  the  purpose  assume 
jx  equal  to  0  01  ;  then 

M  =  371500  X  0-01  X  12*  =  44580, 
and  the  greatest  stress  on  the  section  of  the  rod  at  its 
mean  diameter,  10^  in., 

=  ^^^^^  =  say  390  lb.  per  square  inch. 
113-5  ^ 

For  the  rods  of  the  engines  of  the  torpedo-boat  destroyer 
N,  Table  III.  (assuming  the  same  value  for  the  coefficient 
of  friction),  tliis  stress  equals  say  460  lb.  per  square  inch. 

Having  regard  to  the  complexity  of  the  problem,  it  has 
become  a  common  practice  to  employ  some  even  more 
empirical  formula  for  comparing  or  determining  the 
diameters  to  be  given  to  connecting  rods.  Thus  solid  rods 
are  conveniently  compared  by  aid  of  the  formula  : — 

Mean  diameter,  or  diameter  at  about  mid-length  in 
inches  D 

R  being  the  length  between  centres  of  the  rod  in  inches, 
and  K  a  constant  =  X  jT,,  L  being  the  load  on  the  piston 
in  pounds,  taken  as  before. 

The  value  of  K  for  a  rod  of  mean  diameter  D 


16  D- 


and  X  = 


From  Table  J.  we  see  that  for  the  rods  of  engines  of 
recent  battleships  and  cruisers  the  value  of  this  constant  K 
varies  from 

0-0213         to  0-0302  ^L, 
and  its  average  value  for  the  eight  examples  works  out  at 
0-025  ^  L. 

For  the  solid  connecting  rods  of  recent  British  torpedo- 
boat  destroyer  engines,  see  examples  N  and  0,  Table  III., 
and  the  further  examples  a,  6,  and  r,  the  value  of  K  ranges 
from 

0-0217  7  L  to  0-0275  jT, 
and  has  an  average  value  for  the  five  examples  of 
0-0243  JU 

In  making  comparisons  between  solid  rods  and  hollow 
rods,  it  is  convenient  to  compare  the  values  of  the  ratio  — , 


1"'  being  the  direct  stress  on  the  niean  section  of  tlie  rod 
due  to  the  load  L,  and 

16^ 
R 


K  = 


for  a  solid  rod  of  diameter  D  in  inches,  and 

R 

for  a  hollow  rod  of  outside  diameter  D,  and  inside  diameter 
r/,  both  in  inches. 


J. 

— J 

i 

i 

—L 

/ 

/' 

-J- 

• 

1"  M 
s 

p 

14  5) 

13  I 
3 

12-^ 

■n 

11  '■s 
10  s. 


0       1        -2        3        4        5        G       7        S       0  10 
Diametei-  of  gudgeon  pin  in  inches. 
Fio.  6.— Dimensions  of  connecting-rod  eyes. 

The  range  of  values,  together  with  the  average  values  of 
this  ratio  for  the  two  types  of  rods  and  different  classes  of 
engines  included  iu  the  tables,  are  summarised  below. 


Solid  rods  of  engines  of  battleshijjs 
and  large  cruisers   


Hollow  rods  of  engines  of  battleships 
and  large  cruisers   


Range  of  values 
of  the  ratio  ^ 


Hollow  rods  of  engines  of  small 
cruisers,  gunboats,  etc  

Solid  rods  of  engines  of  toi'pedo-boat! 
'  destroyers  

Hollow  rods  of  engines  of  torpedo- 
boat  destroyers  1 


233  to  466 


326  to  4SS 


72a  to  862 


676  to  984 


1,026  to  1,635 


Number 

Avei'age  of 

value  of  the  '  examples 

. .  F  '■  included 
ratio  J..  j,^ 

average. 


Say  360 
Say  410 
Say  780 
Say  840 
Say  1,320 


*A11  nickel  steel  rods. 


The  diameter  of  the  crank  pin  being  24  in.  (see  Table  VI.). 


The  particulars  of  a  number  of  connecting-rod  heads,  taken 
from  actual  practice,  are  given  in  Table  VI.  From  these  it 
will  be  seen  that  the  width  of  the  cap  is  never  less  than 
two-thirds  of  the  length  of  the  crank  pin,  and  is  commonly 
made  about  0-80  of  the  crank  pin  length  in  order  to  give 
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better  support  to  the  brasses.  The  average  value  of  this 
ratio  for  the  whole  of  the  eleven  examples  given  in  Table  VI. 
works  out  at  0'794. 

The  stress  on  a  connecting-rod  cap  is  readily  determined 
by  aid  of  the  ordinary  formula  for  a  beam  supported  at  the 


L  being  the  load  on  the  piston  estimated  as  before,  N  the 
distance  between  the  centres  of  the  bolts  in  inches  (see  fig.  3), 
W  the  width  of  the  connecting-rod  cap  m  inches  (see  fig.  3), 
and  V  its  thickness  ai  ceutre  in  inches.  Calculated  in  this 
way,  the  stress  on  the  caps  of  the  rods  of  engines  of  baitle- 


Fio.  7. 


Fig.  S. 


TABLE  VII. — DiMENSTONs  of  Connecting-rod  Bolts  and  Nuts. 


Size  of 
bolt,  i.*'., 
full 

Whit  worth 
standard 
number 

! 

1  Diameter 
j  at  bottom 

Diameter 
of  bolt  at 
reduced 

Net 
sectional 
area  of 
bolt  at 

1              Dimensions  of  nuts.— See  fig.  7  and  fig.  8. ' 

[       Note. — Diameter  of  T  to  be  Jin.  less  than  D  for  all  sizes. 

Diameter 

of 
locking 
screw 
S 

Diametei' 

of 
locking 
ring  if 
so  fitted 
K,  fig.  7. 

Dijimeter 
of  bolt 

Thick- 

ness  of 
^bolt 

diauieter. 

of  tlireads 
per  inch. 

j  of  threads. 

1 

part  d, 
fig.  1. 

reduced 
part  d, 
fig.  1. 

1 

1  D 

E 

F 

G 

1  H 

! 

L 

'  Width 
,  over  flats. 

bead. 

Inches. 
U 

(i 

Inches, 
i  1-2867 

Inches. 
1\ 

Sq.  in. 
1-2271 

Inches. 

2fi 

Inches. 

tV 

Inches. 
i 

Inches. 

5 

ifi 

Inches. 
1 

Inches. 
1 

Inches. 
2-4134 

Inches, 
i 

Inches. 
3 



Inches. 
-'I  p 

Inches. 
Iff 

ti 

1-31500 

1-41S1 

1  2i 

A 

5 

TS 

1 

1 

2-5763 

\ 

3i 

•'1 

Ij 

1-4940 

m 

1-6943 

j  n 

'i 

1 

1 

2-7578 

i 

31 

2 

2S 

Me 

1-5906 

1-9175 

1 

1 

3-0183 

J 

2f'!i 

2 

4i 

1-7156 

lyi- 

2-2365 

i'n 

1 

1 

1  1 

3-1491 

32 

2} 

1 A 

■21 

41 

1-8406 

2-5800 

I'a 

i 

1  5 

1 

1 

3-3370 

I 

4^ 

23 

4 

1-9300 

m 

2-8540 

3g 

T'rf 

s 

5 

TB 

1 

u 

3i 

i 

4^ 

3,V. 

li 

2g 

4 

2-0550 

2 

3-1416 

3J 

I'l-i 

B 

1 

11 

38 

i 

4* 

31 

2  A 

4, 

2-1800 

3-5465 

I'i 

5 

TB 

1 

u 

n 

i 

4-3 

3,V. 

i}4 

28 

4 

2-3050 

2i 

3-9760 

n 

I'j 

a 

T8 

1 

18 

3 1  f; 

I 

4i 

38 

1} 

n 

;a 

2-3843 

4-3142 

l"« 

n 

*h 

i 

33 

ijii 

2b 

3i 

2-5093 

2^5-3 

4-7867 

s 

i 

li 

n 

41 

4 

IIS 

3 

3J 

2-6343 

5-2837 

J 

i 

11 

li 

4b 

i 

5* 

4J 

3| 

2-7503 

0  23 

5-5415 

i 

1 

■2 

u 

H 

4i 

8  - 

S| 

41 

2,'. 

H 

H 

2-8561 

m 

6-21-26 

i 

i 

3 

u 

4}J 

8 

■5i 

4i 

2ft 

3| 

3J 

2-9811 

2}i 

6-7772 

s 

i 

B 

■n 

43 

8 

6,'« 

48 

21 

3* 

H 

3-1061 

7-3662 

4| 

i- 

• 

li 

21 

1 

•51 

43 

3i 

H 

3-2311 

3  3 

7-9776 

1 

I 

li 

22 

8 

3| 

3 

3-3234 

8-4556 

i 

i 

li 

2i 

i 

68 

^'l 

2i 

3 

3-4484 

3.I5 

9-1125 

■5A 

i 

2| 

! 

6i 

51 

4 

3  ; 

3-5734 

m 

9-7937 

51 

i 

« 

li 

2i 

■58 

% 

7  1 
'  TH 

5i 

2}! 

2i 

3 -8048 

3| 

11-0440 

1 

8 

J 

1? 

2| 

i 

7  3 

5| 

2H 

^ 

2J 

4-0548 

4 

12 -.5660 

6 

8 

i 

H 

3 

61 

1 

ei 

3 

n 

4-2846 

13-9783 

1 

§ 

li 

31 

eft 

1 

8t'„ 

Ci 

3,-;-. 

4-5346 

445 

15-6842 

5 

i 

i 

15 

3i 

-  "i 

1 

6i 

3Tfl 

21 

4-76-24 

17-4882 

6^ 

h 

a 

- 

li 

33 

7  3 
'  1  R 

5 

Si 

71 

3* 

21 

5-0124 

m, 

19-3903 

S 

li 

4 

"i 

i 

fi 

7i 

3{1 

5i 

5-2380 

Sri 

21-1350 

'S 

1 

1 

'li 

41 

-13 

3 

ft 

■i 

3}; 

6 

5-4880 

5f<s 

•23-2210  1 

5 

8 

li 

4i 

1 

10 

»i 

4 

ends,  and 
inch 


NOTK.- 

uniformly  loaded 
L  X 


-The  width  overlflats  of  nuts  for  bolts  up  to  and  including  2J  in.  diameter  are  Whitworth  standard. 

£  Stress  in  pounds  per  square 


N  6 


W  V-' 


ships  and  cruisers  will  be  seen,  from  the  figures  given  in  Table 
VI.,  to' range  from  6,9701b.  per  square  inch  to  9,5201b.  per 
square  inch,  while  the  average  value  for  the  six  examples 
cited  is  8,4'i'Olb.  per  square  inch. 
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Comparing  the  actual  stress  as  calculated  for  the  indi- 
vidual examples  with  the  stress  on  the  crank-end  bolts,  we 
have  : — 


Example. 


Ratio  -stress  on  cap  j^^^  ^j. 

stress  on  bolts 


A  -Table  I. . . 


H.P.  and  I.P.^ 
L.P  


I— Table  II.. 
J -Table  II.. 
G— Table  II. 
C-Table  I.  . . 


1-10 
1-11 
0-89 
0-84 

0-  81 

1-  35 


solid  head, 
solid  head, 
tee  head, 
tee  head, 
tee  head, 
solid  head. 


The  proportions  of  the  double  eye  at  the  gudgeon  end  of 
rods  of  the  type  shown  at  fig.  1  for  a  large  number  of 


fracture  from  this  cause.  Three  different  methods  of 
effecting  this  are  shown  at  A,  B,  and  C,  fig.  1.  That  shown 
at  A  is  the  one  most  commonly  adopted,  the  body  of  the 
bolt  being  turned  down  to  a  little  less  than  the  diameter  at 
the  bottom  of  the  threads  except  where  necessary  for  steady- 
ing the  caps  and  brasses,  and  these  remaining  plain  portions 
are  preferably  left  of  slightly  larger  diameter  than  that  of 
the  screw  over  the  threads.  The  nuts  for  steel  bolts  should 
always  be  of  wrought  iron,  as  steel  nuts  on  steel  bolts  have  a 
great  tendeucy  to  "seize  "  when  subjected  to  vibration. 

Table  VII.  gives  suitable  dimensions  for  connecting-rod 
bolts  and  nuts.  The  nuts  are  sometimes  provided  with 
locking  rings,  as  shown  at  fig.  7,  but  are  more  commonly 
recessed  into  the  foot  of  the  rod,  as  illustrated  at  fig.  8.  In 
the  case  of  high-speed  engines  it  is  usual  to  provide  two 
locking  screws  S  for  each  nut,  and  to  fit  these  with  check 
nuts  N  (fig.  8). 


TABLE  VI. — Particulars  of  Connecting-Rod  Heads. 


Example  . 


Load  L,  in  lbs   

Centres  of  bolts  N,  fig  3,  in  inches. 


Thickness  of  connecting-rod  foot,  T  fig  1,  in 
inches   


Thickness  of  connecting-rod  cap,  at  centre,  V 
in  inches  


Width  of  connecting-rod  cap,  W  fig.  3,  in  inches 


Maximum  stress  on  connecting-rod  cap  due 
to  the  load  L,  In  lbs.  per  square  inch  = 

L  X  N  „  6 


8         W  V- 
Diameter  of  bolts  B,  in  inches. 


Ratio  - 


B 


Ratio 


W 


length  of  crank  pin 
Diameter  of  crank  pin  in  inches,  E 

Value  of  N  -  [E  -f  B]  in  inches   

Type  of  connecting-rod  head   


A 

I 

J 

G 

C 

N 

O 

U 

M 

Table 

I. 

Table  II. 

Table  II. 
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examples  of  all  types  of  naval  engines,  taken  from  actual 
practice,  are  shown  plotted  on  the  diagram,  fig.  6,  and  show 
a  remarkably  close  agreement,  more  especially  as  regards 
the  diameter  of  the  eyes,  which  in  the  mean  equals  1"75 
times  the  diameter  of  the  gudgeon  pin.  The  width  J,  fig.  1, 
will  be  seen  to  vary  from  about  0-35  to  about  0-45  of  the 
diameter  of  the  gudgeon  pin. 

Gudgeon  pins  are  now  usually  made  of  hard  high-tensile 
steel,  and  for  rods  of  the  type  illustrated  at  fig.  1  they  are 
generally  shrunk  into  the  eyes  of  the  rod,  and  riveted  over 
at  'both  ends.  To  prevent  them  wearing  oval  it  is  custo- 
mary to  form  flats  on  their  sides,  these  flats  stopping  short 
at  a  little  distance  from  the  ends  of  the  bearing  surface  to 
prevent  the  escape  of  the  lubricating  oil. 

The  bolts  of  connecting  rods  are  often  subjected  to  con- 
siderable shock  at  the  bottom  end  of  the  stroke  when  the 
tension  comes  suddenly  on  them  at  the  commencement  of 
the  up  stroke,  and  this  is  much  increased  if  there  be  any 
slackness  in  the  bearings.  The  repeated  stretching  of  the 
bolts,  in  the  absence  of  suitable  arrangements  for  ensuring 
otherwise,  would  be  concentrated  on  the  smallest  section 
below-  the  nut — i.e.,  the  sections  at  the  bottom  of  the  thread 
which  are  of  small  length,  so  that  the  bolts  would  tend  to 
break  at  this  point  if  the  stress  is  high.  To  prevent  this 
the  weakest  section  is  lengthened  so  that  the  stretching  is  not 
concentrated  at  one  point,  but  over  the  major  portion  of  the 
length  of  the  bolt,  thus  materially  reducing  the  liability  to 


The  radius  of  the  fillet  under  the  bolt  head  should  be 
made  not  less  than — 

^  in.  for  bolts  of  1  in.  to  2  in.  diameter, 
y\  in.  for  bolts  of  2  in.  to  3  in.  diameter, 
^  in.  for  bolts  of  3  in.  to  4  in.  diameter, 
in.  for  bolts  of  4  in.  to  5  in.  diameter, 
and  f  in.  for  bolts  of  5  in.  to  6  in.  diameter. 

(To  be  continued.) 


The  Society  of  Engineers. — Tlie  jubilee  of  the  Society 
of  Engineers,  which  was  established  under  another  name  in 
May,  1854,  was  celebrated  by  a  conversazione  given  by  the 
president  and  council  at  the  Royal  United  Service  Institution, 
Whitehall,  on  November  16th.  The  guests  numbered  about  420. 
Amongst  those  who  had  accepted  invitations  were  Lord 
Cheylesmore,  the  mayor  of  Westminster,  Sir  Douglas  Fox,  Sir 
Edward  Eeed,  M.P.,  Sir  Andrew  Noble,  Sir  J.  Thornycroft, 
Sir  William  Abney,  Mr.  W.  Whitaker,  chairman  of  the  council 
of  the  Sanitary  Institute,  and  the  presidents  of  the  Surveyors' 
Institution,  the  Institution  of  Mining  and  Metallurgy,  the 
Junior  Institution  of  Engineers,  the  Royal  Institute  of  British 
Architects,  and  the  Civil  and  Mechanical  Engineers'  Society. 
The  band  of  the  22nd  Middlesex  Rifle  Volunteers  was  stationed 
in  the  gallery,  and  vocal  music  was  rendered  in  the  lecture 
theatre  by  the  Imperial  Glee  Singers.  During  the  evening  a 
lecture,  entitled  "  Japan  and  the  Far  East,"  illustrated  by 
lantern  views,  was  delivered  by  Mr.  George  A.  Goodwin,  past- 
president. 
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BOILER  EXPLOSIONS. 

Abstracts  of  Recent  Board  of  Trade  Reports. 

Failure  oi  a  Lancashire  Boiler  from  an  Unusual  Cause. 

No.  15U9.  This  explosion  was  due  directly  to  the 
reduction  of  the  shell  plates  along  the  bottom  of  the  boiler 
to  an  average  thickness  of  only  '/lo  in.,  but  the  cause  of 
the  corrosion  arrived  at  by  the  Board  of  Trade  oonnnis- 
sioners  is  rather  unique,  although  a  great  deal  of  undis- 
covered damage  must  undoubtedly  be  done  to  some  boilers 
in  exposed  positions  from  the  same  cause.  The  two  boileis 
at  the  mill  where  the  explosion  occurred  were  worked 
alternately,  leaving  one  or  the  other  of  them  idle  for  long 
jieriods  of  some  months  at  a  time,  and  during  the  greater 
portion  of  rest  the  boiler  was  tilled  with  water.  Tlie  result 
of  this  system  was,  in  the  ojjinion  of  the  conmiissiuuers, 
to  cause  the  condensation  of  the  moisture  in  the  atmosplierc 
on  the  sides  of  the  boiler  inside  the  side  tlues,  and  thus 
keeping  them  continually  damp  or  "  sweating,"  this 
nxoisture  trickling  downwards  and  saturating  the  murtar 
between  the  boiler  bottom  and  the  fireclay  blocks  on  which 
it  rested,  thus  keeping  it  in  contact  with  what  was  practi- 
cally distilled  water,  which  is  known  to  be  actively  corro- 
sive. This  theory  wa*>  borne  out  by  the  fact  that  at  the 
right  side  of  the  back  end  of  the  boiler  where  the  current 
of  moist  air  would  strike  the  wasting  of  the  plate  was 
more  excessive  that  on  the  sides  elsewhere. 

The  commissioners  express  the  opinion  that  the  initial 
ruptures  stopping  short  at  an  equal  distance  from  each  end 
of  the  boiler  was  due  to  the  support  afforded  to  the  shell 
by  the  front  and  back  ends  respectively,  and  that  the 
localisation  of  it  was  due  to  the  application  of  the  pressure 
and  the  method  of  support,  and  the  fact  that  the  explosion 
did  not  take  place  at  an  earlier  date  was  in  a  great  measure 
due  to  the  fact  that  the  weight  of  the  boiler  and  its  contents 
were  concentrated  along  the  centre  of  the  bottom.  There 
were  other  defects  found  on  inspection  which  would  sooner 
or  later  have  developed  into  imminent  danger. 

The  only  evidence  of  inspection  was  that  of  tiie  engine 
tender,  the  working  l)oiler  maker,  and  a  master  engineer, 
who  by  his  men  carried  out  the  repairs  from  time  to  time 
as  required  by  the  engine  tender,  but  there  was  no  evidence 
whatever  of  any  thorough  inspection  properly  so  called, 
and  the  boiler  was  not  insured  by  or  with  any  company 
or  society. 

Referring  to  a  bolted  patch  at  the  back  end  of  the 
boiler  which  covered  a  crack  about  24  in.  long,  the  com- 
missioners remark  that  the  crack  followed  the  general 
direction  of  the  split  which  took  place  in  the  three  central 
rings,  that  this  was  a  warning  note  given  four  years  anterior 
to  the  final  catastrophe,  and  any  engineer  or  boiler  maker 
seeing  it  should  have  acquainted  the  proprietor  of  the 
danger,  and  not  only  .so,  but,  knowing  his  business,  should 
have  refused  to  repair  it.  The  engineer  was  employed  to 
do  this  work,  and  gave  no  warning  and  made  no  suggestion 
of  the  necessity  of  a  thorough  examination  by  a  qualified 
person.  The  engine-man  had  been  in  the  fij-m's  employment 
for  over  34  years,  and  in  all  that  time  had  never  l)een 
found  fault  with.  He  was  perfectly  illiterate,  knew  nothing 
whatever  of  the  strength  of  materials,  or  how  to  calculate 
the  pressure  to  which  the  safety  valve  was  loaded,  and  had 
no  expei-ience  of  any  other  boilers.  The  pressure  gauges 
never  were  tested.  There  was  a  pressure  gauge  in  the 
engine  room  which  indicated  about  10  lb.  higher  than  that 
on  the  boiler  front.  The  safety  valves  and  feed  check  valve 
were  found  after  the  explosion  to  be  in  fair  working  ordei'. 
The  injector  could  imt  be  found,  and  is  probal)ly  under 
the  fallen  masonry,  which  had  not  been  removed.  The  fact 
tliat  the  ))oiler  which  woiked  in  connection  with  the  one 
in  question  is  even  older  and  had  been  under  tlie  same 
management  jioints  to  a  iriore  rigorous  exercise  of  tlie 
]towei-s  conferred  l)y  Act  of  Parliament. 


The  conmiissioners  found  the  owner  of  the  boilers  to  be 
in  default,  although  he  had  the  utmost  confidence  in  his 
engine-man  who  looked  after  the  hoiiers. 


Explosion  from  a  Galloway  Boiler,  due  to  Neglect. 

No.  lolU.  The  boiler,  the  elliptical  Hue  of  which  col- 
lapsed, was  made  in  1876,  and  came  into  the  hands  of  its 
present  owners  in  1899.  It  was  used  along  with  another 
Ijoiler  to  supply  steam  to  brick-making  machinery,  being 
worked  at  a  pressure  not  exceeding  45  lb.  per  square  inch, 
to  which  the  safety  valves  were  supposed  to  be  loaded,  it 
was  fed  with  surface  water  which  was  of  a  good  quality. 
The  boiler  was  insured  with  the  Law  Accident  Insurance 
Society  Limited  for  a  working  pressure  of  45  lb.  per  square 
inch.  No  engineer  was  enqjloyed  at  the  works,  but  the 
owner  took  all  responsibility  foi'  the  management  of  the 
boiler.  Early  in  November,  1903,  a.  small  leakage  fr(jm 
one  of  the  Galloway  tubes  was  noticed.  The  owner  found 
on  examination  that  two  of  the  tubes  were  thin,  and  cut 
holes  in  them  with  a  chisel.  The  insurance  company  were 
informed  and  sent  an  inspector  to  examine  the  boiler.  He 
stated  at  the  inquiry  that  he  marked  several  tubes  to  be 
withdrawn,  but  these  were  jiot  centre  tubes,  and  no  two 
were  adjacent.  He  also  stated  to  the  owner  that  as  the 
boiler  was  a  very  old  one  it  would  not  pay  to  re-tube  it, 
and  suggested  as  a  cheap  method  that  the  tubes  should 
be  withdrawn  and  stays  fitted  in  their  places,  the  apertures 
being  blanked  over.  He  further  stated  that  he  only 
referred  to  the  tubes  he  had  marked.  The  owner,  on  the 
other  hand,  stated  that  nothing  was  said  to  him  about 
stays  taking  the  place  of  the  tubes.  It  was  proved, 
however,  that  in  a  covering  letter  with  the  report  issued 
that  new  tubes  to  replace  those  taken  out  were  necessary 
for  the  safe  working  of  the  boiler.  Six  tubes  were  removed 
by  a  boiler  maker  in  the  district,  but  not  all  those  that 
were  marked.  He  found  that  those  which  he  did  remove 
were  corroded  round  their  radial  portion,  but  that  the 
others  which  had  been  marked  were  only  slightly  corroded 
round  their  flanges.  He  told  the  owner  that  he  appre- 
hended no  inunediate  danger  of  the  latter  leaking,  and 
received  instructions  not  to  take  them  out.  After  the 
removal  of  the  six  tubes  the  boiler  was  continued  at  work 
at  a  pressure  of  45  lb.  per  square  inch. 

Later  the  insurance  was  discontinued,  and  in  March, 
1904,  the  owner  instructed  a  boiler  repairer  to  examine  the 
boiler  and  remove  any  faulty  tube.  Five  tubes  adjacent 
to  each  other  were  then  withdrawn,  the  last  one  being  the 
centre  one.  The  effect  of  this  was  to  considerably  weaken 
tlie  boiler.  The  repairer  advised  the  owner  to  get  new 
Galloway  tubes  to  replace  those  withdrawn,  and  a  letter 
was  written  to  Messrs.  Galloway  asking  for  a  tender  for  the 
new  tubes.  The  boiler  was,  however,  continued  at  work, 
and  a  fortnight  later  the  elliptical  flue  collapsed  and 
ruptured. 

The  connnissioners  found  that  the  owner  was  responsible 
for  the  explosion,  which  was  caused  by  his  neglect  to  follow 
the  advice  given  him,  and  as  a  result  the  boiler  was  worked 
in  a  most  dangerous  condition.  Thej^  directed  that  he 
should  pay  £45  towards  the  costs  and  expenses  of  the 
investigation. 

Failure  of  a  Stop- valve  Chest,  due  to  "  Water- 
hammer''  Action. 

No.  1511.  This  is  a  case  of  an  explosion  caused  by  the 
impact  of  water  lodging  in  the  steam  pipes.  The  valve 
which  exploded  was  situated  about  the  middle  of  a  hori- 
zontal length  of  piping.  Tliere  was  a  slight  fall  towards 
one  end,  where  a  drain  pipe  leading  to  a  steam  trap  Avas 
fitted.  Drains  and  traps  were  ])rovided  in  all  long  lengtlis 
of  i)i]>ing  in  the  works,  but  in  this  case,  with  the  inter- 
mediate stop  valve  shut,  the  drain  w.as  useless.  None  of 
the  steain  connections  situated  between  one  set  of  boilers 
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and  tlie  ex|)loded  valve  had  Ijeeii  in  use  on  thu  iiioniii]^- 
prior  to  the  accident.  It  was  the  custom  at  the  works  for 
certain  men  trained  for  the  work  to  turn  on  all  the 
necessary  stop  valves  10  minutes  Ijefore  the  engines  started, 
liut  on  this  particular  morning  one  of  the  engine  drivers 
found  that  no  steam  was  being  delivered  to  his  engine 
at  the  time  for  starting.  He  informed  tiie  man  whose  duty 
it  was  to  turn  on  the  stop  valve  on  the  branch  connection. 
Tlie  two  together  inspected  the  drains  on  tiie  length  of 
pijiing,  and  then  the  driver  stood  at  the  engine  stop  valve 
while  the  man  went  to  o})en  the  valve  on  the  piping. 
While  the  latter  was  opening  the  valve  tlie  exjilosioii 
occurred,  with  the  unfortuiuvte  result  that  he  was  killed. 

The  engineer  surveyor-in-chief  to  the  Board  of  Trade 
expresses  the  (jpinion  in  the  report  "  that  the  explosion 
would  prol)al)ly  not  have  occurred  had  an  efficient  automatic 
drain  been  [>rovided  at  the  boiler  side  of  the  stop  valve. 


MODERN    COKE   OVENS.— V.* 

The  Otto  Hilgenstock  Coke  Oven. 

This  oven  embodies  improvements  which  have  been  made 
by  Hilgenstock  on  the  Otto  Hoffmann  oven.  These  imj^rove- 
nients  consist  in  the  introduction  of  gas  for  heating  purposes 
by  means  of  burners.  This  arrangement  heats  the  partition 
walls  of  the  coke  chamibers  by  leading  the  gas  through 
\ertical  flues,  in  which  it  mixes  with  the  combustion  air. 
The  gas,  as  stated  iu  the  comjjany's  pamphlet,  flows 
through  the  openings  C  into  the  vertical  heating  flues  D, 
and  mixes  there  with  the  comljustion  air  on  entering 
through  the  inlet  E.  The  gas  ignites  and  passes  through 
the  vertical  heating  flues  D,  into  the  heating  flues  F,  undei 
I  lie  bottom  of  the  oven;  here  it  mixes  with  vertical  flue 
gases  of  the  next  wall,  and  passes  through  the  two  oi)enings 
G  and  H,  under  the  floor  of  the  next  oven,  and  escajies 
through  the  opening  into  the  main  gas  flue  K.  The 


Fio.  1.; 


draught  is  regulated  by  a  damper  L.  It  is  claimed  for 
this  oven  that  the  gas  production  is  uniformly  distributed, 
as  also  the  heating  thi'ough  the  whole  block  of  ovens,  the 
gases  generated  in  a  freshly-charged  oven  giving  suitable 
compensation  for  the  smaller  quantity  of  gas  developed 
in  the  ovens  nearing  the  end  of  their  coking  period.  It  is 
also  claimed  that  the  output  in  coke  and  also  in  by-products 
is  considerably  increased  by  the  improvements  mentioned 
above. 

It  may  here  be  stated  that  further  changes  have  been 
made  in  the  arrangement  of  tiiis  oven  nearly  ujj  to  the 
present  time,  especially  in  the  passage  of  the  heating  gas, 
and  a  patent  was  granted  to  the  Otto  Hilgenstock  Coke 
Oven  Company  in  1903. 

*  Abstracted  from  Mr.  P.  J.  Mallmaim's  jjaper  read  Ijefore  the  Cleveland 
Institution  of  Engineers,  Middlesbroug  h,  April,  1904. 


By  this  invention  the  cluiiinels  which  conduct  tlie  com- 
bustible gas  or  mixture  of  gases  or  air  to  the  side  flues 
of  a,  horizontal  coke  oven  having  bottom  flring  are  arranged 
between  the  sole  flues  of  the  ovens,  in  order  that  the  heat 
of  the  gases  flowing  through  the  last-nanied  flues  may  l)e 
in  part  transferred  to  the  gas,  gases,  or  air  about  to  Inu'n 
in  the  side  flues. 

In  the  accomjjanying  drawings  flg.  2  is  a  \ertical 
transverse  section  through  part  of  a  coke  oven  constructed 
according  t(j  this  invention.  Fig.  .'5  is  a  \eitical  longitu- 
dinal central  section  of  flg.  2. 


Fio.  2.  Fia.  3 

Referring  to  flg.  3  on  each  side  of  the  sole  flue  which 
runs  beneath  the  chamber  h,  is  a  channel  d,  into  which 
the  combustible ,  gas  or  mixture  of  gases  is  delivered  from 
the  gas  main  e  to  burn  in  the  side  flues  c.  It  will  be  noted 
that  the  point  of  ignition  of  the  gas  is  along  the  line  v  v, 
which  is  above  the  sole  flues,  so  that  the  gas  suffers  a 
preliminary  heating  through  the  walls  of  the  latter  liefore 
arriving  at  the  point  where  ignition  occurs. 

As  shown  in  figs.  2  and  3,  the  sole  flues  a  aie  divided 
by  longitudinal  baffles  f,  causing  the  gases  to  take  a 
zig-zag  course  on  their  wa}'  to  the  main  waste-gas  flue  (j. 


TRADE  NOTES. 


The  International  Jury  of  Award  of  the  Saint  Loiiis 
Exliibition  have  awarded  a  silver  medal  to  the  Pulsometer 
Engineering  Company  Limited,  of  Reading  (makers  of  tlie  well- 
known  Piilsometer  wteam  pump),  for  the  Geryk  vacuum  pump, 
and  a  bronze  medal  to  the  inventor,  Mr.  H.  A.  Pleuss.  Owing 
to  the  high  vacuum  obtainable  from  it,  this  pumjj  is  largely  used 
for  exhausting  incandescent  lamps,  Rontgen  ray  tubes,  and 
other  purposes  where  a  high  vacuum  is  essential.  It  is  satis- 
factory to  find  that  the  excellence  of  these  British  pumps  enables 
them  to  be  sold  in  the  United  vStates,  notwithstanding  the 
import  duty  of  45  per  cent. 

The  well-known  Diesel  oil  engine  is  now  being  manufactured 
by  the  Mirrlees  Watson  Company  Limited,  Scotland  Street, 
Glasgow.  The  firm  have  at  their  works  in  daily  operation  a 
Diesel  engine  constructed  by  them  iu  1896.  Already  over  900 
engines,  aggregating  45,000  H.P.,  have  been  constructed,  and 
their  high  economj'  bids  fair  for  a  large  demand. 

"  Sirocco  "  Machineky  foe  Tea  Plants. — Messrs.  Davidson 
and  Company  Limited,  Sirocco  Engineering  Works,  Belfast, 
have  brought  out  a  new  catalogue  of  their  patent  machinery  for 
every  process  in  the  manufacture  of  tea,  and  also  a  list  of  the 
well-known  "  Sirocco  "  centrifugal  and  propeller  fans.  New 
machines  have  recently  being  constructed,  consisting  of  an 
improved  down-draught  with  multitubiilar  heater,  a  double 
down-draught  of  same  type,  a  40  tray  up-drauglit,  and  a 
green  tea  glazing  machine.  All  these  machines  are  illustrated 
and  specified,  including  fans  for  the  firm's  system  of  tea 
leaf  withering.    Prices  are  given  throughout. 

Messks.  Buck  ano  Hickman  Limited,  204,  Whitechapcl 
Road,  London,  E.,  have  recently  introduced  a  new  type  of  .steel 
handle  screw  wrench  recommended  for  heavy  duty  in  mines, 
breweries,  paper  mills,  and  hot  and  damp  places.  All  wearing 
surfaces  are  case  hardened. 

A  NEW  solid  tyre  for  motor  car  use,  produced  by  a  New  York 
firm,  secures  a  cushioning  effect  by  the  simple  exjiedient  of 
piercing  a  series  of  round  holes  sidewise  through  the  rubber 
between  the  tread  and  the  rim.  It  is  declared  that  a  tyre  con- 
structed in  this  manner,  besides  being  lower  in  first  cost, 
is  quite  as  comfortable  as  the  piieumatic,  except  for  very  high 
speeds. 
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THE  "CRITON"  WATER  SOFTENER. 

The  ill  effects  of  using  a  hard  water  for  boiler  feeding 
are  too  well  known  to  need  repeating  in  full,  but  it  may 
1)6  pointed  out  that  in  heating  power  alone  the  presence 
of  scale  in  a  boiler  will  reduce  the  efficiency  by  2  per  cent 
to  60  per  cent  with  the  scale  ranging  from  '/oj  in.  to  |  in. 
in  thickness. 

The  hardness  of  water  is  divided  into  two  classes — i.e., 
temporary  and  permanent — the  former  so  called  liecause 
by  prolonged  boiling  the  hardness  can  be  removed. 

Temporary  hardness  is  due  to  the  presence  in  the  water 
of  bi-carbonates ;  that  is  to  say,  lime  or  magnesia  combined 
in  .certain  proportions  with  carbonic  acid.  Bi-carbonate  of 
lime  is  so  called  because  it  consists  of  two  equivalents  of 
carbonic  acid  and  one  equivalent  of  lime.  Bi-carbonate  of 
lime  is  soluble  in  water,  and  therefore  forms  with  the  water 
a  solution.  Now  carbonate  of  lime — ^that  is.  one  equivalent 
of  carbonic  acid  combined  with  one  equivalent  of  lime — is 
insolul)le  in  water,  and  therefore  does  not  form  a 
solution.  If  therefore  the  bi-carbonates  can  be  converted 
into  carbonates  they  wall  come  out  of  solution,  and  can 
be  removed  as  a  deposit,  and  the  temporary  hardness 
removed.  It  is  obvious  from  the  foreooing  that  the  bi-car- 
bonates  can  be  converted  into  carbonates  by  removing  one 
equivalent  of  carbonic  acid,  and  this  can  be  done  in  two 
ways :  — 

(1)  By  'boiling  the  water  for  some  time,  causing  part  of 
the  carbonic  acid  gas  to  be  driven  off,  the  bi-carbonates 
being  then  converted  into  carbonates. 

(2)  By  adding  hydrate  of  lime — that  is,  pure  lime — in 
a  given  quantity.  One  part  of  carbonic  acid  in  the  bi-car- 
bonates is  taken  up  by  this  fresh  lime,  and  the  bi-carbonates 
are  changed  into  carbonates. 

The  equation  for  the  reactions  is  written — 

Ca  H.  (COa)^  +  Ca  (OH).  =  2  Ca  CO3  +  2  H.O. 

The  effect  of  adding  too  much  hydrate  of  lime  will  be 
to  leave  a  small  quantity  of  lime  over,  or,  if  too  little 
hydrate  of  lime  has  been  added,  a  small  quantity  of 
bi-carbonate  of  lime  will  remain  unconverted.  Hence  the 
importance  of  an  accurate  means  of  measuring  the  reagents 
in  a  softening  plant. 

Permanent  hardness,  like  temporary  hardness,  is  caused 
by  the  presence  of  certain  salts  in  solution  in  the  water. 
The  chief  of  these  are  calcium  chloride,  magnesium  sul- 
phate, magnesium  chloride,  and  calcium  sulphate,  or 
sulphate  of  lime. 

Although  only  two  of  these  are  of  consequence  to  steam 
users — ^calcium  sulphate  and  magnesium  chloride — ^yet  all 
four  compounds  affect  the  hardness  scale  already  men- 
tioned. It  is  to  the  presence  of  calcium  sulphate  that  the 
corrosion  of  the  boiler  plates  is  principally  due,  and  this 
compound  gives  rise  to  the  hardest  scale.  It  can,  however, 
be  removed  by  adding  soda  ash  (carbonate  of  soda)  to  the 
water.  Double  decomposition  takes  place,  whereby  the 
sulphate  of  lime  acted  on  by  the  carbonate  of  soda  forms 
carbonate  of  lime  and  sulphate  of  soda. 

It  is  a  chemical  law  that  the  strongest  base  tends  to 
combine  with  the  strongest  acid.  The  stronger  acid  in  this 
case  is  sulphuric,  which  leaves  the  lime  and  combines  with 
the  stronger  base,  namely,  soda.  The  combinations  thus 
formed  pve  sulphate  of  soda,  which  does  not  form  .scale, 
and  carbonate  of  lime,  which  is  insoluble,  and  is  removed 
by  the  filter  before  the  water  enters  the  boiler.  The 
chemical  formula  is  shown  thus:  — 

Ca  SO4  +  Na.  CO3  =  Ca  CO3  +  Na=  SO4. 

The  effect  of  adding  too  much  carbonate  of  soda  will  be 
that  the  surplus  carbonate  of  soda  will  remain  in  the  water, 
and  the  effect  of  adding  too  little  carbonate  of  soda  will 
he  that  not  all  the  sulphate  of  lime  will  be  converted  into 
carbonate  of  lime,  and  therefore  some  sulphate  of  lime  will 
remain  in  the  water. 


The  rationah  of  the  operation  is  the  same,  though  the 
bases  and  acids  may  vary.-  Thus  calcium  chloride,  magne- 
sium chloride,  and  magnesium  sulphate  are  removed  by 
analogous  processes  in  w'hich  carbonate  of  soda  is  still  the 
reagent,  though  the  other  bases  and  acids  are,  of  course, 
different.  In  some  cases  the  process  does  not  readily  take 
place,  unless  the  temperature  of  the  water  be  raised  before 
the  soda  is  added. 

Having  shown  that  the  chemical  portion  of  the  softening 
jn-ocess  is  dependent  upon  the  proper  quantity  of  reagents 


The  "Criton"  Water  Softener.- 

being  accurately  added,  it  follows  that  the  successful 
operation  is  dependent  on  the  accurate  addition  of  these 
reagents,  the  intimate  mixing  of  the  same,  and  the  removal 
of  the  salts  originally  in  solution  but  transformed  into 
suspension  by  the  action  of  the  reagents. 

The  "  Criton  "  Water  Softener,  as  manufactured  by  the 
Pulsometer  Engineering  Company  Limited,  Eeading,  is 
designed  to  carry  out  the  above-mentioned  operations. 
The  illustration  gives  a  sectional  view  of  the  softener.  The 
hard  water  is  admitted  into  a  syphon  tank  containing  a 
float  which  is  mechanically  connected  with  two  displacers. 
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When  the  water  rises  in  this  tank  the  displacers  are  drawn 
out  of  the  tanks  containing  the  lime  water  and  soda  solu- 
tion, which  are  then  automatically  filled  up  to  a  given  level 
by  means  of  ball  cocks.  The  syphon  tank  is  so  arranged 
that  it  discharges  its  contents  automatically  directly  the 
water  reaches  a  certain  level,  thus  ensuring  an  exact 
quantity  of  water  being  discharged  at  each  emptying.  The 
ball  cocks  in  the  reagent  tanks  are  set  to  fill  the  tanks 
to  a  point  just  below  the  discharging  troughs,  so  that  when 
tlie  displacer  enters,  say,  the  lime  tank,  a  bulk  of  lime  water 
exactly  equal  to  the  portion  of  the  displacer  submerged  is 
pushed  over  into  the  mixer.  The  displacer  is  capable  of 
easy  adjustment,  so  that  any  smaller  or  larger  quantity 
of  lime  water  can  be  delivered  to  suit  the  chemical  nature 
of  the  hard  water  then  being  dealt  with.  The  displacer  in 
the  soda  solution  is  similarly  arranged.  It  will  thus  be 
seen  that  the  discharge  of  the  reagents  is  exactly  dependent 
on  the  quantity  of  water  to  be  softened.  If  this  is  reduced 
the  syphon  tank  fills  fewer  times  per  hour,  and  conse- 


A  SIX-SPINDLE  DRILL  WITH  AUTOMATIC 
REVOLVING  CHUCKS. 

A  USEFUL  six-spindle  14  in.  manufacturer's  drill,  equipped 
with  automatic  revolving  chucks,  was  recently  built  by  the 
B.  F.  Barnes  Company,  Koeford,  111.,  and  is  illustrated 
herewith.  The  spindles  are  independent  and  self-operating. 
The  operator  has  only  to  trip  the  throw-in  lever,  and 
immediately  the  spindle  drops  to  the  work,  feeds  through 
or  to  the  required  depth  at  proper  speed,  then  quickly 
returns,  where  it  awaits  tripping  for  the  next  operation ; 
or,  by  removal  of  a  stop  pin  in  the  cam,  the  spindle  can 
be  made  to  maintain  a  continuous  performance ;  that  is, 
instead  of  stopping  upon  the  return,  it  again  descends  for 
another  operation.  The  stops  are  so  arranged  that  the 
spindles  can  be  set  to  any  place  within  the  limit  of  travel. 
Each  spindle  has  independent  speeds  and  feeds.  The  table 
is  raised  and  lowered  by  a  single  screw  centrally  located. 
The  table  has  T-slots  and  grooved  rim  for  oil  drip. 


SIX-SPINDLE  14  IN.   MANUFACTURERS'  DRILL  WITH  AUTOMATIC   REVOLVING  CHUCKS. 


quently  the  number  of  times  the  displacers  work  is  reduced 
in  the  same  proportion. 

The  discharges  from  the  hard  water  syphon  tank  and 
from  the  lime  and  soda  tanks  all  meet  at  the  same  time 
and  at  the  same  place,  viz.,  the  mixer,  thus  ensuring  an 
immediate  and  thorough  mixture  in  their  proper  propor- 
tions. 

From  the  mixer  the  treated  water  is  passed  through  a 
down  pipe  to  the  bottom  of  the  settling  tank,  whence  it 
steadily  flows  upwards,  leaving  in  its  progress  the  heaviest  of 
the  suspended  matters  caused  by  the  action  of  the  softening- 
process.  From  here  it  passes  through  the  filter,  emerging 
at  "  filter  outlet  "  soft  and  bright.  The  filter  is  cleaned 
without  the  removal  of  the  filtering  medium.  The  lime 
tank  is  recharged  with  lime  daily,  and  the  spent  lime  drawn 
off.  The  total  attention  required  in  the  case  of  medium- 
sized  plants  is  that  of  one  man  for  an  hour  once  in  twelve 
'  liours. 


A  LIQUID  air  faotory  at  Los  Angeles,  California,  under  the 
direction  of  Professor  Bobrick,  has  been  enlarged  to  a  capacity 
of  100  gallons  of  liquid  air  per  hour. 


General  specifications  are  as  follow :  Height  of  drill, 
67  in. ;  distance  from  centre  to  centre  of  spindles,  12  in.  ; 
diameter  of  spindles,  '7ig  in. ;  hole  in  spindle  conforms  to 
No.  2  Morse  taper ;  vertical  travel  of  spindle,  8  in.  ;  vertical 
travel  of  table,  16|  in. ;  each  spindle  will  drill  to  centre 
of  a  13  in.  circle;  size  of  table-planed  surface,  10  in.  by 
72  in. ;  greatest  distance  from  spindle  to  table,  24  in. ; 
diameter  of  large  pulley  on  cone,  8  in. ;  diameter  of  small 
pulley  on  cone,  2jin. ;  cone  pulleys  carry  l|in.  belt; 
diameter  of  crown  gear,  3"/i6  in. ;  diameter  of  bevel  pinion, 
27i6  im. ;  size  of  fast  and  loose  pulleys,  6  in.  by  2  in. ;  speed 
of  same  for  ordinary  work,  600  revolutions  per  minute  ; 
floor  space  required,  3  ft.  4  in.  by  6  ft.  7  in. 

The  automatic  chuck  will  work  in  an  upright  or  hori- 
zontal position  or  at  any  angle  that  may  be  required. 
It  revolves  and  spaces  automatically  for  equi-distant  holes 
in  a  circle,  or  for  holes  of  unequal  distances,  provided  no 
two  holes  are  more  than  a  half  circle  apart. 

This  chuck  is  especially  built  for  use  on  drills  for  drilling 
holes  in  single  pieces  or  in  any  number  of  small  separate 
pieces  than  can  be  set  in  a  circular  jig  for  holding  same ; 
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ill  fact,  the  chuck  can  be  used  advantageously  on  a  large 
variety  of  work.  The  whole  machine  is  stated  to  be  so 
simple  tliat  a  boy  can  run  it.  The  only  limit  to  the  amount 
of  work  it  will  do  is  the  time  it  takes  the  operator  to  change 
the  j)ieces. 


NEW  METHOD  OF  BOILER  SEATING. 


That  there  is  room  for  improvement  in  tlie  setting  of  the 
Lancashire  type  of  Ijoiler  is  well  known,  and  manv-  different 
methods  have  been  devised  for  the  puriwse  of  giving  greater 
facility  of  external  examination  of  the  shell,  and  for  the 
prevention  of  draught  leakages.  The  illustration  shows  a 
sectional  elevation  of  a  Lancashire  boiler  as  set  by  the 
Whitehead  patent  improved  method. 

It  will  be  noticed  that  the  sides  of  the  tlues  are  brought 
tn  the  radius  of  the  boiler  by  tiles  or  fire-clay  slabs,  thus 
keeping  the  maximum  amount  of  heating  surface  with  a 
minimum  of  surface  which  is  not  directly  of  ))enefit,  and 
at  the  same  time  giving  less  lodgment  for  soot.    The  tiles 


are  put  in  loose,  only  being  built  up  at  the  ends  to  keep 
the  draught  in  its  proper  j^aths. 

It  has  been  found  in  jjractice  that  tlte  Hues  being  shaped 
to  the  boiler,  the  moving  heated  gases  fill  the  whole  flue 
space,  and  burn  the  soot  otherwise  liable  to  accumulate. 
When  an  inspection  of  the  boiler  is  necessary,  the  tiles  can 
all  be  easily  removed,  giving  more  comfort  than  usual  to 
the  inspection,  and  the  tiles  can  be  replaced  in  a  day. 

The  system  has  been  brought  out  by  Messrs.  Henry  H. 
Whitehead  and  Sons,  Carnarvon  Street,  Hollinwood,  near 
Oldham,  who  have  already  fitted  up  boilers  at  a  number 
of  mills  in  the  Oldham  district  and  at  the  Victoria  Mill 
Company,  Hollinwood,  where  it  is  stated  there  is  a  saving 
of  about  four  tons  of  coal  per  boiler  per  week. 


OIL-FUEL   TESTS   WITH    MARINE  BOILER 


The  United  States  Government  tests,  i-ecently  carried  out 
by  a  specially-appointed  board  and  now  reported  ujion, 
seem  to  show  a  very  much  lower  pei'centage  of  the  evapora- 
tive duty  per  pound  of  oil  when  burned  as  a  fuel  than  can 
l)e  ol)tained  in  this  country.  After  a  series  of  exhaustive 
tests  on  many  injector  burners  sent  to  the  United  States 
Admiralty  foi'  competition,  two  injectors  were  selected  by 
the  board  from  the  gi-oup  as  giving  best  results.  A  new 
>;eries  of  tests  were  made  with  these  two  injector  liurners, 
liringing  out  the  fact  that  thei'e  was  nothing  to  decide 
between  them.  The  oils  used  in  testing  these  two  burners 
were  California  crude  and  semi-refined  Texas.  The  heating 
powers  of  tlie  oils  used  ai'e  not  given,  but  tliey  are 
supposed  t(i  be  etpial.    The  Texas  crude  oil  varies  betweeji 


iy,uUU  and  2t),69U  B.T.U.'s,  and  as  the  oil  used  was  semi- 
refined  to  bring  out  its  highest  heating  )jower,  it  may  l)c 
reasonably  assumed  that  it  would  not  be  less  than  the 
latter  figure,  viz.,  20,690  B.T.U.'s.  Taking,  however,  both 
figures,  the  lower  and  the  higher,  viz.,  19,500  and  20,090, 
these  give  a  theoretical  (say  100'  per  cent)  evajjoration  of 
20'161b.  and  214:0  lb.  of  steam  respectively  per  pound  of 
oil  calculated  from  and  at  212  deg.  Fah.  Such  ligureK  in 
practice  are  not  obtained,  as  so  nuich  is  used  uj)  in  ladia- 
tion,  conduction,  flue  heating,  etc.,  which  altogether  amount 
to  a  considerable  percentage.  The  result  of  the  series  of 
tests  carried  out  by  the  United  States  Board  on  the  two 
injector  burners  referred  to  above  on  an  average  cnme  out 
at  12  29  lb.  of  steam  per  pound  of  oil  with  the  one  and 
12'08  lb.  with  the  other,  calculating  from  and  at  .  212  deg. 
Fah.,  wiiich  may  l)e  taken  to  be  about  60  per  cent  duty. 
Doubtless  these  figures  are  high,  probably  as  high  as  an 
injector  burner  will  go,  but  it  is  low  when  compared  with 
other  systems  in  use  on  this  side  of  the  water.  I'lofessor 
Watkinson,  of  Glasgow,  carried  out  a  series  of  tests  with 
the  system  of  the  Lucal  Light  and  Heating  Company,  of 
Glasgow,  the  particulars  of  which  appeared  in  27ie 
Practical  Euyineer  of  October  7th,  1904,  and  obtained 
results  far  in  advance  of  those  obtained  l^y  the  board 
a.j)pointed  by  the  United  States  Admiralty.  His  results 
showed  that  comljustion  was  practically  i)erfect,  and  that 
an  cff-'ect/re  evapt)ration  of  75  per  cent  was  obtained  by  an 
apparatus  fitted  up  in  his  jiresence  and  tried  for  the  first 
time,  while  with  a  little  careful  working  it  ran  up  to  84 
per  cent,  a  point  beyond  which  it  is  barely  possible  to 
go  when  the  usual  furnace  allowances  are  taken  into  con- 
sideration. Comjjaring  the  results  obtained  Ijy  tlie  United 
State«  Naval  Board  with  those  obtained  by  Professor 
Watkinson  on  the  Lucal  system,  allowing  for  the  difference 
in  the  heat  values  of  the  oils  used,  it  will  be  seen  that  the 
latter  shows  to  great  advantage.  The  following  are  the 
tabulated  figures  :  — 

United  States  Board. 


Burner  No.  1. 

Burner  No.  2. 

Theoretical  (100  per  cent)  evapor- 
ation of  steam  from  and  at  212 

Average  evaporation  obtained. . . . 

IflOOO  or  20690  B.T.U.'s. 

20-l(ilb.    21-40  lb. 
12-29  lb.    12-29  lb. 
60-90%  57-45% 

19500  or  20690  B.T.U.'s 

20-16  lb.    21 -40  lb.  ■ 
12-08  lb.    12-08  lb. 

59-92%  56-45% 

The  Lucal  System. 

15-  12  lb.               111-05  lb. 

16-  93  lb.                  IS  lb: 

It  may  be  added,  in  addition  to  the  above,  that  while 
it  took  42  per  cent  of  the  total  amount  of  steam  formed 
to  atomise  the  oil  by  the  injectors  as  found  by  the  United 
States  Board,  Professor  Watkinson  found  that  the  Lucal 
device  only  took  1|  per  cent. 


The  Pkemium  Bonus  System. — The  Londou  News  Ageucy 
states  tliat  Mr.  G.  M.  Barnes,  secretary  of  the  Amalgamated 
Society  of  Eng-ineers,  announces  the  result  of  the  recent  con- 
ference between  the  employers  and  themselves  as  to  the  right 
of  a  Manchester  firm  which  had  adopted  the  premium  bonus 
system  to  abandon  it  after  two  years'  trial.  According  to  the 
announcement  the  conference  found  that  the  employees  com- 
plained that  some  of  the  men  employed  uuder  the  system 
malingered,  and  so  they  were  unable  to  get  the  proper  results 
out  of  the  system.  The  question  could  not  therefore  be  settled^ 
by  the  conference.  However,  negotiations  in  respect  of  the 
matter  are  still  going  on,  and  the  emijloyers  have  agreed  to 
give  the  names  of  the  men  charged  with  malingering,  while 
the  A.S.E.,  on  the  other  hand,  will  supply  the  names  of  their 
members  who  were  employed  on  tlie  premium  bonus  system  by 
the  firm  in  question. 
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THE  UTILISATION  OF  EXHAUST  STEAM, 
FROM  ENGINES  ACTING  INTERMIT- 
TENTLY, BY  MEANS  OF  REGENERATIVE 
STEAM  ACCUMULATORS  AND  OF  LOW- 
PRESSURE  TURBINES  ON  THE  RATEAU 
SYSTEM.* 

By  Emile  Liemenoe. 

[Concluded  from  pay e, 57 9.) 

Low-pressure  Secondary  Machine. 

The  steady  current  of  steam  regulated  by  the  accuiiiiilator 
goes  to  feed  a  low-pressure  motor.  Tliis  could,  theoretically,  be 
a  piston  machine,  but  the  steam  pressui'e  being,  ou  admission, 
not  far  removed  from  that  of  the  atmosphere,  such  a  machine 
would  require  cylinders  of  large  dimensions,  in  which  consider- 
able condensation  would  take  place,  and  the  efficiency  of  such  a 
niutor  would  be  very  low.  On  the  other  hand,  a  low-pressure 
turbine  yields  its  greater  efficiency  with  low-pressure  steam. 
For  the  utilisation  of  exhaust  steam  almost  any  turbine  would 
be  adaptable,  but  Mr.  Rateau  has  studied  the  type  more 
especially  adapted  to  work  with  a  supply  of  low-press\ire  steam. 

Compound  Turbine  Systems. 

During  those  periods  when  the  low-pressure  turbine  is  fed 
with  live  steam  coming  directly  from  the  boiler,  and  previously 
expanded,  its  consumption  per  horse-power  hour  will  evidently 
be  higher  than  it  would  be  under  similar  conditions  in  an  engine 
working  in  the  ordinary  way,  with  the  full  pressure  of  the 
boilers,  33  lb.  i)er  horse-power  hour,  for  example,  instead  of 
22  to  26  o  lb. 

If  the  engine  which  supplies  the  exhaust  steam  is  working 
fairly  regularly,  the  demand  for  live  steam  will  only  arise  for 
a  small  proportion  of  the  total  time,  so  that  the  somewhat  in- 
creased consumption  during  this  period  will  have  but  little 
influence  on  the  gross  cost.  This  will  not,  however,  always  be 
the  case,  as,  for  example,  when  the  secondary  plant  is  required 
to  work  regularly  throughout  the  night  as  well  as  during  the 
day. 

It  is  possible,  therefore,  to  so  arrange  eouditions  that  the 
turbine  may  at  all  times  work  as  economically  as  possible,  by 
supplementing  it  with  a  high-pressure  turbine,  intended  to  take 
the  steam  direct  from  the  boilers  during  stoppages  of  the  engine 
furnishing  exhaust  to  the  low-pressure  plant.  The  exhaust  from 
the  high-pressure  turbine  can  be  utilised  by  the  low-pressure 
turbine,  which  can  thus  derive  its  supply  either  from  this  source 
or  from  the  accumulator.  This  group  of  a  pair  of  turbines  must 
be  regarded  as  a  high-pressure  system,  capable  of  at  all  times 
receiving  and  utilising  to  the  best  advantage  steam  derived  from 
primary  sources.  It  is  to  be  understood  that  the  admission  of 
live  steam  at  high  pressure,  as  well  as  of  that  at  low  pressure, 
is  automatically  controlled,  according  to  requirements,  by  an 
appropriate  regulator. 

With  an  ordinary  vacuum  this  group  will  only  consume  17'6  lb. 
of  steam  per  electric  horse  power  when  working  at  full 
speed,  with,  for  example,  a  feed  at  114  lb.  per  square  inch, 
and,  as  has  already  been  shown  above,  26'5  lb.  to  36  5  lb.,  accord- 
ing to  conditions,  if  it  requires  only  exhaust  steam  at  atmo- 
spheric pressure. 

By  the  simple  arrangements  just  outlined,  the  engine  is 
enabled  to  work  continuously  under  the  most  advantageous 
conditions.  During  the  time  that  there  is  no  exhaust  steam 
available,  it  is  simply  a  high-jjressure  plant  using  in  the  most 
advantageous  way  live  steam;  when  low-pressure  steam  becomes 
available,  the  plant  profits  by  it  by  effecting  a  proportional  re- 
duction in  the  consumption  of  high-pressure  steam  Indeed, 
the  compound  high  and  low-pressure  turbine  can  be  fed,  not 
only  by  two  supplies  of  steam  at  different  pressures,  but  by 
three  or  four  supplies,  which  cannot  be  done  with  the  same 
facility  by  piston  engines.  Thus,  at  the  Mines  de  la  Eeunion 
in  Spain,  the  regenerative  steam  installation  comprises  two 
groups  of  300  H.P.  turbines,  which  can  be  supplied  either 
simultaneously  or  separately  with  low-pressure  exhaust  steam  or 
by  steam  coming  from  one  group  of  generators  at  71  lb. 
per  square  inch  or  from  another  group  at  1701b.  per  square  inch. 
In  small  plants  the  two  engines  are  usually  combined  in  one 
shell. 

Advantages  of  the   Rateau   System   employed  with 
Central  Condensers. 

If  a  central  condensing  plant  is  already  installed,  the  accumii- 
lator  and  turbine  can  be  interposed  between  the  condenser  and 
the  sources  of  supply.  Besides  the  much  more  economical 
utilisation  of  the  power  thus  ol)t;uned,  this  arrangement 
possesses  the  advantage,  in  cases  where  the  pressure  of  the 
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steam  furnished  to  the  turbines  is  above  that  of  the  atmosphere, 
of  preventing  the  entry  of  air  into  the  connections  througli  which 
the  steam  passes.  It  must  be  noted,  however,  that  tlie  turbines 
can  be  sui^plied  with  steam  at  a  pressure  lower  than  that  of  the 
atmosphere,  if  it  is  undesirable  to  sensibly  reduce  the  counter 
pressure  of  the  main  engine  and  so  impede  its  working.  Even 
with  jjressure  only  one-half  that  of  the  atmosphere,  it  is  still 
possible  to  obtain,  as  will  be  seen  from  Table  I.,  an  electric 
liorse  power  of  36  4  lb.  of  steam  per  hour. 

It  may  appear,  a  priuri,  strange  that  in  these  various 
instances  the  interposition  of  an  accumulator-turbine  group 
should  be  more  efficient  than  simply  allowing  the  condenser 
steam  to  feed  the  engines  in  the  ordinary  way.  The  benefit 
accrues  from  the  fact  tluit  the  turbines  allow  of  the  expansion  of 
the  steam  being  carried  to  its  extreme  limit,  and  that  they 
still  yield  an  excellent  result  with  low  pressures,  whereas  the 
reverse  is  the  case  with  piston  engines.  With  turbines  it  wii) 
be  found  that  65  to  70  per  cent  of  the  power  theoretically  avail- 
able, through  expansion  from  atmt)splieric  pressure  to  that  of 
the  condenser,  is  obtainable,  while  piston  engines  only  yield 
under  these  circumstances  35  to  40  per  cent  of  tlie  same  power. 
In  other  words,  a  far  better  result  is  obtained  from  the  calorific' 
energy  available  in  the  steam  from  the  boilers  when,  for  high 
pressures,  piston  engines  are  employed,  and,  for  low  pressures, 
turbines.  Calculations  show  still  more  clearly  the  justification  of 
the  foregoing  claim.  SuiJjJose,  for  example,  that  the  average 
consumption  of  the  engines,  freely  discharging  exhaust  steam 
into  the  air,  be  ii  pounds  per  useful  horse  power  per  hour,  we 
can  determine  tlie  benefits  arising — 

(1)  From  the  application  of  condensation  in  the  ordinary 
way. 

(2)  From  tlie  addition  to  the  installation  of  an  accumulator- 
turbine  system. 

I.  Condensing  corresijunds  to  a  saving  in  consumption  of  15 
to  20  per  cent,  so  that  under  these  conditions  each  useful  horse 
power  developed  by  the  engines  supplying  exhaust  corresponds 
to  the  supply  of  steam  equalling  ()'2rt.  If  this  available  steam 
be  employed  in  a  high-class  motor  of  the  piston  type,  actuating 
a  dynamo,  and  consuming,  say,  16'5  lb.  per  electric  horse 
power  hour,  the  increased  power  obtained  will  be 
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II.  By  employing  a  turbine  the  exhaust  steam  at  atmospheric 
pressure  will  develop  one  electric  horse  power  per  31  lb.  of 
dry  steam  expended.  The  weight  //  escaping  from  the  boilers 
will  yield  about  0  8/i  of  dry  steam,  allowing  for  20  per  cent 
of  condensation  in  the  primary  engine  and  the  connections. 
This  weight  (O'S/i)  of  steam  would  be  capable  of  developing  in 
useful  work 
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Thus,  in  the  second  case  an  efficiency  more  than  double  that  of 
the  first  is  obtained. 

The  relation  between  these  twu^  figures  is,  by  the  way,  quite 
independent  of  the  degree  of  perfection  to  which  the  primary 
machine  might  be  brought. 

Table  I. 


per  9').  m. 


Pressure  of  supply  in 
lbs.  per  sq.  in. 

2S-4    1    14-2  r-1 

1-lH 

1 

20-.")    j  26-5 

36-4 

in  lbs. 

i;: 

1  31-8 

47 -u 

i&->    I  36-4 

61-8 

If  it  is  desired  to  benefit  the  primary  machines  by  a  certain 
degree  of  condensation,  there  is  nothing  to  prevent  the  feeding 
of  the  turbines  with  steam  at  a  pressure  below  14  lb.  per  square 
inch.  Table  I.  shows  the  actual  consumption  of  steam  which 
can  be  obtained  under  the  various  conditions  realised  in  practice. 
The  first  horizontal  oolunin  corresponds  to  the  employment  of  a 
surface  condenser  with  a  vacuum  of  27'5  in.  of  mercury;  the 
second,  to  a  mixed  condenser  with  a  vacuum  of  26  in.  of 
mercury;  and  the  third,  to  an  ejector  condenser  giving  a  vacuum 
of  24'6  in.  of  mercury. 

The  central  vertical  column  relates  to  the  normal  case  in 
which  the  turbine  ciiniloys  steam  at  atmospheric  pressure  ;  the 
first,  to  the  case  ill  which,  with  the  object  of  developing  the  full 
advantage  available  from  the  turbine,  the  pressure  of  the  exhaust 
steam  has  been  raised  to  42  6  lb.  absolute  pressure  per  square 
inch;  and  the  third  corresponds  to  the  e'mployment  by  the  tur- 
bine of  an  exhaust  at  only  ono-liaU'  the  atmospheric  pressure, 
wlien  it  is  undesirable  to  hamper  tlie  working  of  the  primary 
engine. 


600 


THE    PRACTICAL    ENGINEER.  [November  25,  1904 


It  may  happen,  in  a  plant  consisting  of  primary  engines,  an 
accumiilator-turbine  system,  and  a  central  condenser,  that  the 
turbine  will  work  during  a  portion  of  the  day  at  slower  speed. 
It  is  only  necessary  in  this  case — the  free  exhaust  valve  being 
adjustable — to  reduce  the  resistance  of  the  spring  controlling 
the  latter  to  establish  a  low  pressure  of,  say,  71  lb.  per  square 
inch  throughout  the  whole  system.  The  engines  will  thus 
derive  a  larger  proportion  of  the  benefits  arising  from  con- 
densation, and  the  running  of  the  turbine  will  be  still  more 
economical,  foT,  as  has  been  already  indicated,  it  is  possible 
under  these  circumstances  to  obtain  an  electric  horse  power 
with  a  consumption  of  only  46  5  lb.  of  steam  per  hour. 


FiQ.  5. 

If  there  is  nothing  to  prevent  the  reduction  of  the  pressure 
of  the  exhaust  from  the  primary  engine,  even  greater  advantages 
accrue.  Take,  for  example,  an  engine  consuming,  with  free 
exhaust,  13,200  1b.  of  steam  per  hour,  with  an  average  of  1001b. 
per  useful  horse  power.  Let  us  also  assume  the  absolute  steam 
pressure  to  be  71  lb.  per  square  inch  on  admission  to  the 
power  cylinders.  If  exhaust  takes  place  at  atmospheric  pressure, 
the  consumption  of  the  turbine  per  electric  horse-power  hour 
will  be  about  31  lb.  The  13,200  lb.  of  steam  exneuded  by  the 
primary  engine,  reduced  by  condensation  to  io,6001b.,  will 
therefore  furnish  the  turbine  with  a  supplementary  supply  of 
power  of 

10,600 
31 
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or  a  total  of  471  useful  horse  power,  which  makes  the  con- 
sumption, per  useful  horse  power,  per  hour,  about  28  lb. 

If  the  pressure  of  the  initial  exhaust  be  now  raised,  say,  to 
42  lb.  per  square  inch,  the  steam  will  liave  to  be  introduced  at 
a  pressure  of  1001b.  per  square  inch,  at  least,  instead  of  71,  and 
the  area  of  inlet  increased  by  about  25  per  cent  in  order  to 
furnish  a  similar  system  with  the  same  amount  of  power.  The 
consumption  jjer  hour  will  then  become,  approximately, 

13,200  X       X  1'25  =  23,100. 

The  turbine  will  therefore  benefit  to  the  extent  of  0  8  x  23,100  = 
18,600  lb.  of  dry  steam  per  hour,  at  a  pressure  of  42  lb.  per 
square  inch.  With  this  supply  the  consumption  of  tlie  turbine 
per  electric  horse  power  and  per  hour  will  fall  to  about  22  lb. 
The  power  rendered  available  by  this  means  becomes 
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18,600 
22 

that  is  to  say,  it  rises  to  nearly  treble  the  amount  developed 
in  the  former  instance. 

23,1001b.  of  steam  would  yield  a  total  of  98i)  H.P.,  which 
reduces  the  consumption  of  the  system  per  useful  horse  power 
per  hour  to  about  23  5  lb.  instead  of  28,  which  was  the  case 
with  steam  escaping  at  14  lb.  per  square  inch. 

These  figures  are  much  in  advance  of  those  usually  obtained, 
even  in  the  most  highly  perfect  engines. 

Saving  Effected. 

The  economy  resulting  from  the  application  of  the  Rateau 
system  can   be  ranged  under  two  heads. 

1.  Saving  in  the  Cost  of  Installaliun. — If  the  cost  of  a 
turbo-electric  plant  with  accumulator  be  compared  with  that  of 
an  electric  i^lant  with  a  piston  engine  and  boilers,  there  is  a 
marked  saving  in  favour  of  the  former.  The  difference  arises 
from  the  substitution  of  a  regenerative  accumulator  for  the  other 
sources  of  steam  supply,  which  are  much  more  costly,  and  also 
from  the  much  lower  first  cost,  and  cost  of  laying  down  of  the 
electro-turbine  as  compared  with  cost  of  dynamos  and  piston 
engines  capable  of  developing  the  same  power.  It  is  natural  that 
the  relative  importance  of  these  various  elements  should  vary 
according  to  the  additional  power  required,  the  weight  of  the 
accumulator,  or  the  conditions  under  which  the  prime  motor 
works,  and  of  the  general  metliod  of  exploitation.  The  great 
variations  in  the  cost  of  engines  are  also  an  important  obstacle 
in  the  way  of  giving  e.xact  figures.    It  follows,  however,  from 


the  comparative  estimates  made  between  the  different  con- 
binations  intended  to  produce  a  certain  power  by  the  method  of 
the  accumulator  and  turbine,  aud  again  by  piston  motors  with 
the  ordinary  generator,  that  the  economy  of  setting  up  the 
plant  by  the  Rateau  system  is  always  very  marked,  and  may, 
in  the  case  of  attaining  500  H.P.,  for  e.xample,  reach  ^1,600 
to  ■£2,000.  Furthermore  it  is  well  to  note,  that  when  a 
central  condenser  exists,  it  can  be  utilised  for  the  low-pressure 
turbine,  while  an  electric  unit  driven  by  live  steam  needs, 
as  a  rule,  a  special  condenser. 

2.  Snc'iiKj  in  CosI  of  \X orL'iiiij . — This  item  is  obtained  by  the 
reduction  of  the  number  of  men  employed  at  boilers ;  by  the 
lowering  of  the  amounts  to  be  set  aside  for  redemption ;  cost  of 
installation  and  interest  on  capital;  and,  in  particular,  by  the 
diminished  consumption  of  fuel. 

If  the  preceding  example  of  a  500  H.P.  electric  instal- 
lation be  again  taken,  and  a  daily  shift  of  twenty  hours  be 
assumed,  the  annual  saving  will  work  out  as  follows:  — 

Saving  in  coal  ovei-  300  days  at  \'1  kilogrammes  per  £ 

horse-power  (coal  at  10s.  per  con)    1728 

Saving  in  reduction  on  capital  charges  and  on  interest  on 

capital,  say,  at  15  per  cent  on  £1600,  for  example  ...  240 

Wages  for  two  stokei's,  say    148 

Saving  in  lubricating  oil,  about    200 

£2316 

The  estimate  for  the  cost  of  fuel  is,  of  course,  arbitrary.  The 
saving  realised  at  some  collieries  where  the  selling  price  of  coal 
is  but  7s.  6d.,  5s.,  or  even  4s.  per  ton,  will  be  somewhat  lower. 
On  the  other  hand,  at  some  steel  works  where  the  usual  price  of 
coal  ranges  from  12s.  to  16s.  per  ton,  and  where  the  engines  run, 
as  a  rule,  day  and  night,  the  annual  saving  in  such  cases  as  those 
under  consideration  would  amount  to  nearly  .£4,000  for  a  daily 
average  of  twenty-four  hours.  In  such  cases  the  cost  of  instal- 
lation would  be  recovered  within  eighteen  months  by  the  saving 
in  coal  alone. 

Application  of  the  Rateau  Pkocess  aleeadt  in 
Operation. 

The  process  was  applied  for  the  first  time  Bruay,  where, 
since  August,  1902,  when  it  was  installed,  it  has  given  very 
satisfactory  results.  Mr.  Rateau  has,  in  his  recent  communi- 
cation to  the  Institution  of  Mechanical  Engineers,  given  a  com- 
plete description  of  this  installation,  and  has  shown,  amongst 
other  iDoints  which  it  is  well  to  remember,  that,  from  experi- 
ments 'which  have  been  made  at  various  periods  since  its 
erection,  the  working  of  the  accumulator  has  throughout  been 
most  regular,  and  the  efficiency  of  the  turbine  has  been  main- 
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tained  under  capital  conditions.  It  must  be  remembered  that, 
at  Bruay,  the  exhaust  steam  from  a  winding  engine,  regulated, 
by  preference,  by  means  of  a  mixed  accumulator  with  iron  trays, 
feeds  a  low-pressure  turbine  of  300  H.P.,  whicli  in  turn  operates 
two  dynamos  coupled  up  from  the  same  shaft.  It  is  worth  noting 
that  since  the  beginning  of  May  last  the  turbine  lias  been  work- 
ing steadily,  day  and  night,  as  would  be  the  case  with  such 
installations  of  low-pressure  turbines  as  would  be  adopted  in 
steel  works.  The  complete  plan  of  th^  installation  is  shown 
in  fig.  5. 

Numerous  installations  of  the  Rateau  system  are  under  obser- 
vation, or  in  course  of  erection,  both  in  France  and  abroad,  at 
steel  works  and  at  collieries. 

The  diagram,  fig.  6,  shows  the  efficiency  at  various  loads  of 
the  turbo-dynamo  at  the  Bruay  mines. 
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A    GAS  TURBINE. 

By  Dr.  A.  Gradenwitz. 

After  the  successes  scored  by  different  systems  of  steam 
turbines  in  many  fields  of  application  which  so  far  were 
reserved  to  steam  power,  the  production  of  another  type 
of  engine  could  be  anticipated.  The  question  was  to 
combine  the  advantages  of  steam  turbines — ^^that  is,  their 
simplicity  of  design,  small  dimensions,  and  ready  superin- 
tendence— with  the  principal  advantages  inherent  in  that 
other  rival  of  steam  engines,  the  gas  motor ;  that  is  to  say, 
with  a  smaller  consumption  of  fuel.  A  gas  motor  with  a 
wheel-shaped  recipient,  viz.,  a  gas  turbine,  had  to  be 
designed.  A  similar  prime  mover  would,  like  the  steam 
turbine,  be  free  from  any  pistons,  crank:  mechanism,  and 
fly  wheels ;  being  susceptible  of  construction  in  small 
dimensions,  even  for  large  outputs,  such  a  motor  would 
be  of  a  small  first  cost.  Its  superintendence  would  be 
rather  simple  on  account  of  the  small  number  of  running 
parts,  and  very  cheap  because  of  the  smallness  of  the 
engine,  while  for  the  same  reason  the  acquisition  of  the 
ground  area  occupied  by  the  engine  would  be  rendered  easy. 

These  principles  were  enunciated  by  Prof.  Riedler  at  the 
last  annual  meeting  of  the  Association  of  German  Engineers. 
This  expert  is  of  opinion  that  the  gas  turbine  is  the  motor 
of  the  future,  and  destined  to  surpass  both  the  modern- 
day  gas  and  steam  engines.  The  idea  of  a  gas  turbine  is, 
by  the  way,  a  rather  old  one,  Mr.  Redtenbacher  in  his  book 
on  the  caloric  engine  having  as  far  back  as  1853  drawn 
attention  to  the  fact  that  a  similar  kind  of  engine  would 
be  an  ideal  hot-air  motor,  though  the  necessity  of  handling- 
enormous  speeds  induced  him  to  think  that  a  constructive 
realisation  of  this  idea  would  be  impossible.  Now  our 
methods  of  engine  construction  have  been  immensely  im- 
proved upon  since  that  date,  while  modern-day  steam 
turbine  construction  has  shown  means  of  reducing  the  speed 
to  suitable  limits  by  dividing  the  pressure  gradient. 

A  turbine  designed  by  Dr.  F.  Stolze,  of  Berlin-Charlotten- 
l>urg,  patents  for  which  have  been  applied  for  as  far  back 
as  1873,  but  granted  only  in  1897  (this  being  due  to  some 
peculiar  circumstances),  is  being  brought  out  in  Berlin  by 
the  Stolze  Gasturbinen-Gesellschaft,  and  attracting  much 
attention  in  engineering  circles.  In  this  "  fire  turbine,"  as 
the  engine  was  originally  called,  the  graduation  of  the 
pressure  gradient  w'ith  a  view  to  diminishing  the  speed 
(which  plays  so  important  a  part  in  steam  turbine  con- 
struction) has  already  been  made  use  of ;  in  fact,  the  speci- 
fication of  more  than  30  years  ago  describes  fully  the 
application  of  multiple  step  turbines,  while  on  the  other 
hand  a  tightening  device  very  similar  to  the  labyrintli 
tightening  designed  subsequently  by  Parsons  is  made  use  of. 

A  large-size  engine  of  an  effective  output  of  200  H. P. 
is  in  course  of  construction  according  to  the  above  patent, 
and  the  following  are  the  most  striking  features  of  this 
engine :  On  a  common  axle  are  mounted  two  sets  of 
turbines  of  different  design.  One  of  the  set  serves  as  air- 
compressor  pump,  while  the  other  drives  the  shaft  by  means 
of  heated  air.  Both  of  these  sets  consist  of  several  rows 
of  guiding  vanes  fitted  to  the  engine  casing,  and  of  several 
rows  of  runniing  vanes  of  a  corresponding  design,  which 
are  fitted  to  a  common  rotating  cone  turning  along  with 
the  shaft.  Now  one  of  the  sets  of  turbine  vanes  will  suck 
fresh  air,  compressing  it  to  a  given  pressure  through  a 
preheater,  which  is  heated  with  exhaust  gases,  and  con- 
veying the  greater  part  into  a  chamber  lined  with  fire- 
proofing  material.  The  smaller  part  is  conveyed  beneath 
the  grate  of  a  producer,  where  dt  gasifies  a  convenient  fuel. 
The  gas  thus  formed  penetrates  into  the  above-mentioned 
chamber  to  be  'burnt  there  in  suitable  burners  by  the  com- 
pressed air  to  carbonic  acid  and  water  vapour  while 
evolving  large  amounts  of  heat,  these  gases  penetrating 
into  the  second  turbine  system,  where  they  yield  useful 
work  hy  expansion  in  traversing  the  various  steps.  The 
process  is  thus  mainly  analogous  to  the  cycle  characteristic 


of  all  combustion  engines,  and  which  consists  of  a  suction 
of  air  followed  up  by  compression,  mixing  with  fuel,  com- 
bustion, expansion,  and  discharge.  In  most  of  the  gas 
motors  now  being  built  the  mixing,  it  is  true,  takes  place 
before  compression,  and  the  combustion  under  increasing- 
pressure.  The  working  cycle  of  the  gas  turbine  resembles 
most  the  one  of  the  Diesel  motor. 

The  efficiency  of  the  turbine  is  douljtless  susceptible  of 
being  increased  beyond  that  of  any  existing  type  of  prime 
movers.  The  Carnot  cycle  is,  for  instance,  approaclied  to 
more  closely  than  with  any  other  design  of  motor. 

Instead  of  producer  gas  any  other  kind  of  gas  can 
evidently  'be  used,  as  well  as  carbonated  air  or  benzine, 
alcohol  or  petrol  vapours.  The  high  practical  importance 
of  this  system  for  automobile  construction,  which  so  far  had 
no  other  smoothly  running  motoi-s  than  electromotors  in 
connection  with  accumulators  and  their  drawbacks  at  its 
disposal,  need  hardly  be  pointed  out. 


PERMANENT  WAY   FOR  TRAMWAYS.* 


An  essential  feature  of  a  well-equipped  tramway  or  light  rail- 
way is  a  g-ood  track.  Tliis  is  a  fact  that  has  been  brought  home 
with  force  to  most  managers  of  electrically  operated  systems, 
so  that  to  successfully  design  the  permanent  way  will  require 
the  most  careful  consideration  of  a  multiplicity  of  small  detail. 
While  great  strides  have  been  made  in  this  direction  since 
the  advent  of  electric  traction,  it  can  hardly  be  said  that 
perfection  has  been  attained  in  this  any  more  than  in  other 
phases  of  our  mundane  existence.  A  well-designed  track,  there- 
fore, which  is  the  outcome  of  practical  experience,  will  be  a 
large  factor  in  lengthening  the  life  of  the  track  and  subse- 
quent saving  in  capital  outlay.  It  is,  therefore,  advisable  that 
every  possible  means  should  be  adopted  (consistent  with  reason- 
able expense),  to  ensure  that  the  permanent  way  shall  be 
perfect,  both  in  design  and  construction ;  for  in  addition  to 
the  first  cost,  which  is  about  ^6,000  per  mile  of  single  track  of 
4  ft.  8J  in.  gauge  (which  is  approximately  one-third  of  the  total 
outlay),  its  proportion  of  life  is  far  lower  than  any  other 
portion  of  the  traction  plant.  This  may  be  taken  anywhere 
from  10  to  14  years  (all  depending  on  the  service),  which, 
"if  we  accept  a  generous  average  of  12  years,"  means  that 
every  year  the  sum  of  ^£500  per  mile  of  single  track  must  be 
earned  over  and  above  the  fixed  charges  for  maintenance  and 
sinking  fund.  It  will  be  seen,  therefore,  that  every  year  added 
to  the  life  of  the  track  means  a  very  considerable  saving  in 
capital  outlay,  and  consequently  increased  dividends  to  the 
proprietors. 

As  the  most  important  part  of  the  track  is  the  rail,  a  few 
words  on  its  design  and  composition  will,  no  doubt,  be  ot 
interest.  Experience  of  the  last  14  or  15  years  has  shown 
that  the  section  shoidd  be  one  that  will  provide  maximum 
vertical  and  lateral  stiffness,  that  the  profile  of  the  head  should 
be  one  that  will  not  interfere  with  the  general  traffic,  and 
that  its  total  width  should  be  as  narrow  as  possible.  The 
width  and  depth  of  groove  has  long  been  a  bone  of  contention, 
for,  while  a  wide  and  deep  groove  allows  a  thicker  and  there- 
fore stronger  wheel  flange,  and  is  desirable  at  curves,  as  it 
allows  free  passage  of  the  wheel  flange  without  excessive  fric- 
tion, it  has  the  disadvantage  that  it  also  allows  more  dirt, 
grit,  and  larger  stones  to  enter,  as  well  as  having  a  far  greater 
reservoir  capacity  for  surface  water,  which  will  be  splashed 
by  the  passing  car  into  the  bearings  and  resistances.  As  the 
width  and  depth  is  practically  controlled  by  the  wheel  flange, 
and  it  being  hardly  safe  to  use  a  less  than  fin.  flange,  in  the 
writer's  opinion,  the  width  of  groove  best  suited  to  the  climatic 
conditions  of  this  cotmtry  is  1^  in.  This  allows  the  use 
of  a  wheel  flange  f  in.  thick  on  straight  work  and  curves  with  a 
greater  radius  than  75  ft.,  and  also  reduces  the  capacity  for 
grit,  etc.  On  curves  of  less  than  75  ft.  it  is  advisable  to  use 
rails  having  a  wider  groove  so  as  to  reduce  the  friction  and 
flange  wear. 

The  rail  lip  should  be  strong  enough  to  support  vehicular 
trafiic,  and  should,  on  straight  work,  be  lower  than  the  tread, 
which  naturally  wears  away  much  faster.  It  has  now  become 
nearly  general  practice  to  increase  both  the  height  and  strength 
of  the  lip  on  curves,  as  there  is  a  greater  tendency  for  the 
wheels  to  ride,  and  conseciuently  increased  friction  and  wear 
from  the  wheel  flanges.  This  is  particularly  noticeable  where 
single  truck  cars  are  employed,  and  why  it  is  so  will  be  clearly 
!  seen  by  reference  to  fig.  1.  This  shows  clearly  the  position  a 
!  four-wiieel  rigid  base  truck  assumes  in  traversing  a  curve.  It 
will  be  seen  that  the  truck  is  guided  almost  entirely  by  the  inner 
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Iruiit  wlieel,  which  is  all  the  time  trying  to  climb  the  lip,  aud  that 
tlie  flange  of  its  mate  is  in  contact  only  whore  the  gauge  of 
track  and  truck  j)erniit.  It  has  been  definitely  proved  that 
were  the  rear  wheels  not  retained  by  the  flanges  they  would 
follow  the  forward  pair  in  the  manner  shown  in  fig.  2,  viz.,  with 
the  rear  axle  on  a  radial  line.  Thus  with  a  6  ft.  wheel  base  on  a 
35  ft.  curve  the  distance  of  the  rear  wlieels  from  the  gaiige  line 
would  be  about  7  in.,  and  on  100  ft.  curve  2^  in. 

Tliis  will  be  recognised  a.s  a  fact  beyond  dispute  by  any 
who  have  had  the  opportunity  of  seeing  a  partially  derailed 
car  on  a  curve. 


Fio.  1. 


It  is  apparent,  therefore,  that  the  duty  imposed  on  the  rear 
wheel  flanges  is  simply  to  keep  that  portion  of  the  truck  n 
few  inches  out  of  its  normal  position,  thereby  necessitating 
an  increase  in  the  lieight  of  lip  to  prevent  derailment.  Naturally 
this  tendency  of  the  wheels  to  climb  produces  greater  friction 
and  wear,  thereby  siipplying  tlie  need  of  a  heavier  and  stronger 
lip. 

The  web  should  lie  so  placed  that  its  centre  is  as  near  as  is 
practicable  below  the  tread  so  tliat  tlie  resultant  df  the  forces 
from  tlie  rolling  load  of  the  car  and  the  lateral  pressure  of  the 
Hange  shall  fall  well  within  the  base  so  as  tn  reduce  the  tend- 
ency to  tilt.  The  base -should  be  sufficiently  wide  to  resist  this 
tilting,  and  to  spread  the  weight  over  as  large  -an  area  of  con- 
crete as  possible  without  interfering  with  the  paving.  In  tlie 
author's  opinion,  the  design  of  existing  rails  is  far  from  perfect, 
and  an  important  fact  that  has  been  generally  overlooked  is 
one  that  will  be  seen  in  practically  all  worn  tramway  rails;  this 
is  the  decided  inclination  of  the  fop  surface  of  the  head  from 
the  gauge  line  outwards.  Pigs.  3  and  4  attached  show  this. 
This,  no  doubt,  comes  from  the  coning  of  the  wheels.  It  has  ujj 
to  quite  recently  been  almost  general  practice  to  have  the  rail 
rolled  flat  on  the  tread  so  as  to  facilitate  rolling,  but  that  it  is 
not  impossible  to  make  rails  having  an  inward  slope  of  the 
head  will  be  seen  by  referring  to  some  of  the  more  recent 
sections;  aside  from  all  questions  of  better  electrical  contact, 
better  traction,  etc.,  to  be  obtained  from  a  full  bearing  of  the 
wheel  tread,  the  rail  head  is  bound  to  assume  this  shape 
early  in  its  career,  and  if  made  so  in  the  first  instance, 
it  is  manifest  that  the  life  of  the  rail  is  increased  thereby. 
Within  the  last  few  months,  the  British  Standards  Committee 
have  recommended  Briti.sh  rail  makers  to  adopt  five  standard 
sections  of  various  weights  for  both  straight  and  curve  work. 
They  recommended  that  the  groove  shall  be  1^  in.  wide  and  deep 
for  straight  rails,  and  in.  wide  and  deep  for  curved  rails; 
that  tlie  lip  of  the  latter  should  be  brought  up  level  with 
the  highest  point  of  the  rail  head,  and  the  weight  of  the 
same  increased  61b.  per  yard;  also,  that  the  head  of  all 
vails  should  have  an  upward  slope  of  1  in  21  from  the  gauge 
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line  outwards,  and  that  car  wheels  be  made  of  correspond- 
ing slope.  The  chemical  composition  of  tramway  rails  is  an 
interesting  problem,  as  the  specifications  vai'y  very  much. 
During  the  last  10  to  15  years  there  have  been  as  many  changes 
in  the  chemical  composition  as  there  have  been  types  of  rail. 
Ten  years  ago  rails  contained  only  '35  per  cent  of  carbon  :  this 
gave  a  very  soft  rail,  much  too  .soft,  in  fact,  as  has  been  found 
out  by  tho.se  employing  it.  This  has  lieen  gradually  increased, 
until,  at  the  present  time  rails  contnin  from  '5  per  cent  to 
'65  per  cent  of  carbon ;  this  gives  a  much  harder  and  more 
durable  rail.  This  steel  will  stand  an  ultimate  tensile  stress  of 
45  tons  to  the  square  inch,  with  an  elongation  of  15  per  cent, 
and  a  contraction  of  over  40  per  cent  in  a  2  in.  test  piece  ^  in. 
diameter. 
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Tiiis,  of  course,  varies  considerably  with  the  weight  and 
percentages  of  the  other  elements  employed.  The  effect  of 
varying  the  proportions  of  these  are — 

Manganese  in  excess  causes 
Increase  in  resistance. 
Softening  of  metal. 
Flow  of  metal  under  traffic. 

Silicon  in  excess  causes 

Increase  in  density. 

Smooth  and  close  surface  when  rolled. 
Svlphur 

Gives  a  long  fibrous  and  seamy  metal. 
Carbon  and  Phosphorus  in  excess 
Gives  brittleness  and  hardness. 
Shortness  of  grain  to  the  metal. 
Liability  to  fracture  under  severe  teinperatxire. 

The  following  is  a  fair  average  percentage  of  the  elements 
in  steel  rails  of  fi'om  90  to  1101b.  weight  per  yard:  — 

Carbon    '5  per  cent  to  '65  per  cent. 

Manganese    '8  per  cent  to  10  per  cent. 

Phosphorus  not  more  than    06  per  cent. 

Sulphur         ,,       ,,       ,,    05   per  cent. 

Silicon  ,,       ,,    "15  per  cent. 

The  length  of  rails  "  until  quite  recently,"  seldom  exceeded. 
36  ft.,  bxit  as  it  became  recognised  that  the  provision  for 
expansion  and  contraction  usually  allowed  was  unnecessary 
owing  to  the  small  proportion  of  the  total  rail  area  exposed,  the 
remainder  being  buried  in  practically  a  non-conductor  of 
heat,  and  the  variation  of  temperature  in  this  country  covering 
such  a  small  range,  the  length  has  been  increased  until  it  is 
now  quite  common  to  employ  rails  of  45  ft.  and  60  ft.  Whether 
the  latter  or  whether  one  of  45  ft.  is  the  best  length  to  employ, 
is  a  matter  of  opinion, but  from  obsen'ation  and  experience  the 
author  prefers  45  ft.  rails,  as  the  cost  of  handling  and  carriage 
is  much  less,  and  far  less  work  has  to  be  expended  in  straighten- 
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ing  after  sliiinneut.  The  British  Standards  Committee  re- 
commend three  lengths,  viz.,  36  ft.,  45  ft.,  and  60  ft.,  for 
straight  work,  and  36  ft.  for  curves. 

As  there  must  be  some  good  connection  between  the  in- 
dividual rails  when  laid,  to  ensure  a  continuity  of  track  surface, 
the  question  of  joints  comes  forward  as  one  of  the  greatest 
moment.  As  a  matter  of  fact  the  joint  has  received  fully  as 
much  consideration  as  the  rail  since  the  advent  of  electric 
traction,  if  not  previously.  What  constitutes  a  good  joint? 
Simply  a  fa.stening,  which,  when  properly  applied  to  the 
abutting  rail  ends,  will  hold  them  in  as  good  line  and  surface 
as  the  body  of  the  rail.  As  before  explained,  the  fact  of  the 
rail  being  laid  in  paving  and  being  practically  buried,  no 
provision  has  to  be  made  for  expansion,  and  they  can  be 
butted — i.e.,  laid  without  a  gap  for  expansion. 

This  simplifies  to  a  great  extent  the  problem  of  making  a 
good  joint,  for  any  opening,  however  small,  will  cause  the 
wheels  to  pound,  the  resulting  jar  eventually  causing  the  nuts 
and  other  fastenings  to  loosen,  consequently  ijrodiicing  a  weak 
or  defective  spot  in  the  track.  The  most  common  form  of 
joint  is  made  with  two  plates,  called  "fish  plates,"  placed  one 
on  either  side  of  the  rail,  and  taking  a  bearing  on  the  inclined 
surfaces  of  the  head  and  flange.  Prom  very  early  days  until 
quite  recently,  fish  plates  were  rolled  with  a  much  too  obtuse 
angle  at  the  shoulder :  this  allowed  the  rail  to  act  as  a  wedge, 
thus  gradually  bending  the  fish  iilates  outwards,  eventually 
causing  a  bad  joint.  This  has  now  been  greatly  reduced  and 
a  more  acute  angle  adopted,  thus  giving  a  much  better  and 
stiffer  support  for  the  rail  head  and  eliminating  the  tendency 
of  the  rail  to  spread  and  bend  the  fish  plates.  Fig.  5  shows  a 
type  of  seating  and  fish  plate;  a  bad  type  being  shown  in 
fig.  6. 

At  the  same  time  the  weight  and  length  have  greatly 
increased,  and  it  is  now  common  practice  to  nse  six  1  in.  bolts  to 
each  pair  of  fish  plates,  instead  of  the  four  used  a  few  years 
back.  This,  undoubtedly,  adds  considerably  to  the  stiffness  of 
the  joint,  but  the  author  can  see  no  advantage  in  putting  in 
more,  as  is  sometimes  done. 

In  order  that  the  fish  plates  shall  not  bend  under  the  strain 
of  these  bolts  and  reduce  the  amount   of  bearing  with  the 
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rail  liead,  tUey  iiro  made  lonvex.  This  is  a  proper  featiue, 
but  if  not  of  sufficient  thickness  tliey  buckle,  and  the  bearing, 
instead  of  beiug  distriliuted  over  a  surface,  is  conseqiiently 
concentrated  along  a  line.  The  effect  of  this  is  to  rapidly  wear 
away  tlie  parts  of  the  plate  and  rail  in  contact,  and  thus 
loosen  the  joint.  Great  care  should  therefore  he  exercised 
to  see  that  the  fish  plates  are  of  sufficient  strength  to  prevent 
buckling.  They  have  during  the  last  few  years  been  composed 
of  tougher  and  softer  steel  than  the  rail,  but  the  British 
Standards  Committee  now  recommend  that  they  be  made  of  the 
same  mixture  as  the  rails. 

It  is  questionable  whether  fish  plates  should  he  relied  on 
as  the  principal  means  of  connecting  tramway  rails,  or  whether 
they  should  only   be  considered   as  an  auxiliary   to    a  more 
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Fig. 


efficient  form  of  point  piece.  With  fish  plates  only  it  has  been 
found  that  the  wear  on  the  rail  for  a  distance  of  12  in.  from  the 
rail  ends  is  nearly  double  the  remaining  portion.  It  will  be 
seen,  therefore,  that  joint  governs  tlie  life  of  the  rail  and 
consequently  the  track.  It  remains,  therefore,  to  find  the  best 
means  of  augmenting  the  fish  plates.  Numerous  devices  have 
been  designed  to  meet  the  demand,  all  of  which  give  more 
or  less  satisfactory  results.  Tlic  majority  of  these  are  modifi- 
cations or  additions  to  the  fisli  plate,  and  all  more  or  less  depend 
for  their  success  on  the  accuracy  of  the  profile  of  the  rail. 

The  employment  of  a  flat  joint  or  sole  plate  bolted  to  the 
rail  flange  is  one  that  is  not  recommended,  as  it  does  not  give 
much  incj'eased  vertical  stiffness,  and  being  broad  does  not 
allow  of  good  tight,  solid  packijig  with  concrete,  the  bottom 
lieing  broken  with  nut  heads. 

In  the  atithoi  's  opinion,  the  ideal  thing  to  aim  at  is  vertical 
stiifnes.s  with  a  good  solid  concrete  bed.  So  far,  the  most 
satisfactory  joint  piece  the  author  has  seen  is  described  below. 
Tliis,  in  addition  to  providing  a  thoroughly  rigid  and  efficient 
connection  between  the  rail  ends,  makes  reliable  electrical 
contact  between  the  abutting  ends,  and  it  has  the  additional 
advantage  that  no  bolts  are  employed  and  it  can  be  solidly 
packed. 

The  joint  piece  mentioned  above  consists  of  three  parts, 
a  large  curved  bar  A,  fig.  7;  a  small  curved  bar  B,  and  a 
wedge  C.  A  and  B  are  made  of  cast  steel,  and  C  of  martin  steel. 
This  joint  is  assembled  in  the  following  manner:  The  small 
curved  piece  B  is  driven  on  to  the  rail  flange,  so  that  the  joint 
of  the  two  rails  lies  in  tlie  i>entre  of  the  curved  bar.  The 
large  curve  bar  A  is  now  inserted  in  a  red  hot  state  under  the 
rail  from  the  opposite  and  pressed  into  position ;  the  wedge  C 
is  then  driven  in  between  A  and  B.  In  consequence  of  the 
driving  in  of  the  wedge,  and  the  contraction  on  cooling  of  the 
bar  .\,  the  ends  of  the  rails  are  gripjied  by  the  bars  so  strongly 


Fig.  7. 

that  there  is  secured  a  firm  mechanical  coupling,  and  a  nearly 
perfect  electrical  contact  of  the  two  rail  ends.  Tlie  shape  ol 
the  wedge  and  the'  nose  piece  of  bar  A  causes  both  A  and  B 
to  press  strongly  against  the  under  surface  of  the  rail,  and  at  the 
same  time  prevent  A  slipping  back.  A  few  words  on  the  way  in 
wliich  all  joints  should  be  assembled  may  be  of  interest. 

It  will  be  seen  that  all  rails  fresh  from  the  mill  are  covered 
more  or  less  with  a  thin  coat  of  black  oxide  of  iron.  Much  of 
this  undoubtedly  falls  off  during  the  process  of  loading  and  un- 
loading, but  there  is  always  some  adhering  to  the  rail  when 
placed  in  ijosition.  This,  in  the  autlior's  opinion,  is  one  of  the 
greatest  enemies  of  the  joint,  for  after  the  latter  is  fixed  and 
the  track  put  into  .service  this  scale  is  reduced  to  a  powder  by 
the  jar  of  passing  car  wheels.    This  powder  works  its  way 


out  from  bctvveon  the  rail  and  joint  phitc  ,aud  leaves  the  latter 
hiose,  or  well  started  in  this  direction.  This  coating  is  also 
found  on  the  joint  plates.  Therefore,  the  first  thing  to  be  done 
is  to  remove  this  scale  from  the  bearing  surfaces  of  both  the 
rail  and  joint  |)late;  this  is  a  matter  of  considerable  importance, 
and  yet  is  often,  if  not  generally,  overlooked.  The  next  step 
is  to  jjlace  the  plates  in  their  proper  position  with  the  bolts 
screwed  up  sufficiently  tight  to  see  that  the  plates  bed  evenly; 
the  bolts  should  then  be  tightened  up  carefully.  This  can  be 
accomplished  liy  tapijing  the  bolt  head  with  a  light  hammer 
while  juitting  on  the  wrench. 

{Tq  he  continued.) 


INVENTIONS  OF  THE  WEEK. 

By  Marks  and  Clerk,  The  Practical  Engineer  Patent  Agency, 
18,  Southampton  Buildings.,  Chancery  Lane,  London,  W.C. ; 
30,  Cross  Street,  Manchester;  and  13,  Temple  Street, 
Birmingham. 

77ie  first  date  given  after  the  number  of  each  specification  is  the  dale 
of  application.  The  second  date  is  that  of  the  advertisement  of 
acceptance  of  the  complete  specification. 

The  following  accepted  specifications  were  advertised  on  the  date 
mentioned,  and  within  two  months  of  such  date  any  person  properly 
interested  can  oppose  the  sealing  and  grant  of  the  patent  by  giving 
formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  specification  herein  referred  to,  or  of  any  other 
published  patent  specification,  will  be  forwarded  post  free  for  one  shilling 
upon  application  being  sent  to  Messrs.  Markt  and  Cleric  at  either  of 
the  above  addresses. 

Internal-combustion  Engine.  G.  McGuire  h.\te.  No. 
,22650,  of  20tli  October,  1903.  Ad.  of  ac,  26th  October,  1904.— 
'This  inveiftion  relates  to  an  internal-combustion  engine,  in 
which  the  cylinder  is  mounted  to  rotate  on  its  longitudinal  axis 
in  suitable  bearings,  and  in  which  the  reciprocating  motion 


Specification  No.  226r>0,  of  190:l 

of  the  piston  imparts  a  rot-ary  motion  to  the  cylinder  which 
has  external  ribs  or  vanes  to  increase  its  effective  radiating 
surface.  Fig.  1  is  a  longitudinal  view  of  one  form  of  the 
invention,  and  fig.  2  a  cross-section  taken  through  .t — x 
of  fig.  ] . 

Double-acting  Pump.        Grundei,.    No.  26997,  of  9th 

December,  1903.  Ad.  of  ac,  26th  October,  1904..— This  invention 
relates  to   a   packing  for  a   double-acting   plunger  pump,  in 


Specification  No.  26997,  of  1903 

which  the  barrel  is  divided  midway  or  thereabouts  into  two  parts, 
and  in  which  the  opening  between  the  two  parts  is  covered 
by  a  gland  ring,  one  end  of  which  enters  a  stuffing  box  formed 
on  one  of  the  pump  chambers  and  immediately  about  the 
plunger,  whilst  the  other  end  of  the  gland  ring  receives  the 
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extremity  of  the  barrel  part  pertainiug  to  the  other  pump 
chamber. 

Pivot  and  Side  Bearers  for  Bogie  Trucks  of  Rail- 
way Vehicles  and  for  like  purposes.  Hoffmann  Manu- 
facturing Company  Limited^  and  Wm.  Bruce  Mair.  No. 
27811,  of  18th  December,  1903.  Ad.  of  ac,  26th  October,  1904.— 
This  invention  relates  to  pivot  and  side  bearers  adapted  for  the 
bogie  trucks  of  railway  vehicles  and  for  like  purposes  vpith  the 
object  of  providing  forms  of  bearers  adapted  to  adjust  them- 
selves, in  the  case  of  railway  and  like  vehicles,  to  inequalities  in 
the  levels  and  curves  of  the  tracks,  and  to  enable  such  vehicles 
to  take  sharp  curves  with  less  risk  of  derailment  and  less  wear 


Fio.  I. 


Pio.  2. 


Fio.  4. 

Specification  No.  27S11,  of  1903. 

and  tear  of  wheel  flanges  and  coils  than  heretofore.  According 
to  the  invention  both  the  centre  or  pivot  bearers  and  the  side 
bearers  are  formed  with  a  seating  of  spherical  or  equivalent 
shape,  which  will  allow  of  the  necessary  tilting  movement  due 
to  the  swinging  or  twisting  of  the  carriage  or  the  like,  so  that 
the  pressure  on  the  actual  bearing  parts,  whether  they  be  balls 
or  other  devices,  is  evenly  distributed.  Referring  to  the 
accompanying  drawings:^  Fig.  1  is  a  side  elevation  of  an 
arrangement  of  pivot  and  side  bearers  constructed  in  accord- 
ance with  this  invention.  Pig.  2  is  a  plan  thereof.  Fig.  3  is  a 
section  through  the  tiivot  bearer  only,  and  fig.  4  is  a  section 
through  one  of  the  side  bearers. 

Apparatus  for  Measuring  Torsion  in  Rotating- 
Shafts.     A.  Denny  and  C.  H.  Johnson.     No.  27842,  of  19th 


Specification  No.  27842,  of  1903. 

December,  1903.  Ad.  of  ac,  20th  October,  1904.— This  invention 
has  reference  to  an  apparatvis  for  measuring  torsion  in  rotating 


shafts,  two  magneto-electric  or  electro-magnetic  generators, 
one  part  of  each  of  which  is  fixed  at  a  known  distance  apart 
on  the  shaft,  the  other  part  of  one  of  the  generators  being 
arranged  in  circuit  with  a  receiver,  and  the  other  part  of  the 
second  generator  being  connected  by  cables  and  contact  studs 
and  a  contact  arm,  also  in  circuit  with  the  receiver,  with  a  scale 
fixed  beside  the  studs.  Fig.  1  is  a  diagram  showing  the  shaft 
and  part  of  the  means  used  for  measuring  its  angle  of  torsion 
whilst  running.  Fig.  2  is  an  end  elevation  corresponding  to 
fig.  1,  while  fig.  3  is  a  diagram  of  the  apparatus,  but  without 
the  shaft  and  parts  attached  thereto. 

Air  Pump  and  Condenser  for  Steam  Engines. 
Sykes  Benu.  No.  1537,  of  21st  January,  1904.  Ad.  of  ac, 
26th  October,  1904. — This  invention  relates  to  improvements  in 
air  pumps  and  delivery  boxes  of  condensing  apparatus,  the 
object  of  the  invention  being  to  construct  a  combined  air  pump. 


Specification  No.  1537,  of  1904. 

condenser,  and  delivery  box,  the  air  pump  and  deliveiy  valves 
of  which  can  be  appUed  to  an  existing  condenser.  The  figure 
is  a  sectional  elevation  of  a  combined  air  pump,  condenser,  and 
delivery  box  made  according  to  this  invention  with  indiarubber 
valves. 

Cooling  and  Charging  of  Explosion  Engines.   A.  J. 

C.  Spencer.  No.  3425,  of  llth  February,  1904.  Ad.  of  ac, 
26th  October,  1904.— This  invention  refers  to  improvements  in 
and  connected  with  the  cooling  and  charging  of  explosion  engines 


Specification  No.  3425.  of  1904. 

or  jnotors,  and  consists  in  enclosing  the  whole  or  part  of  the 
cylinder  in  a  casing  which  forms  a  chamber  around  or  upon  the 
cylinder,  entirely  or  part  enclosing  it,  through  which  chamber 
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the  charge  passes,  and  iu  its  passage  cools  the  cylinder  and  is 
itself  heated,  and  thus  its  explosive  power  and  the  efficiency 
of  the  engine  are  increased.  The  charge  on  leaving  the 
carburettor  enters  this  chamber  preferably  at  or  near  the 
bottom,  and  in  passing  through  absorbs  a  considerable  pro- 
portion of  the  heat  of  the  cylinder.  The  charge  is  conducted 
from  the  chamber  by  a  suitable  pipe  or  pipes  through  the 
inlet  valve  to  the  cylinder,  where  it  is  fired  in  the  usual  way. 

Gas  or  Petrol  Engine.  L,  E.  Lemperiere.  No.  14895,  o 
2nd  July,  1904.  (Date  claimed  under  Patents  Act,  1901,  being 
the  date  of  the  first  foreign  application  in  France,  4th  July, 
1903).  Ad.  of  ac,  26th  October,  1904.— This  invention  relates 
to  a  new  mechanical  arrangement  applicable  to  all  gas  or  petrol 


Fig.  1. 


engines,  which  has  the  advantage  of  doing  away  with  valves  iu 
the  cylinders  and  at  the  same  time  balancing  the  moving  masses. 
The  invention  consists  in  the  arrangement  of  inlet  and  exhaust 
orifices  combined  with  the  use  of  two  pistons  with  balanced 
movements,  simultaneously  arriving  at  their  dead  centres  and 


tool  III  is  arranged  so  as  to  be  capable  of  turning  about  its 
longitudinal  axis,  and  is  connected  to  a  controlling  lever  A 


Fig.  2. 

Specification  No.  H895,  of  1904. 

uncovering  sejjarately  one  the  exhaust  orifice  and  the  other  the 
inlet  orifice  so  as  to  allow  during  a  very  short  time  the  explosion 
of  the  products  of  combustion  to  be  effected  without  any  valve 
being  used. 

Attachment  for  Lathes  and  the  like  for  Making 
Cam  Grooves  or  other  Curves,  c.  Schurmann.  N 
12547,  of  2nd  June,  1904.  Ad.  of  ac,  26th  October,  1904.— This 
invention  relates  to  an  attachment  for  a  lathe  or  the  like,  for 
making  cam  grooves  or  other  curves  without  templets, 
characterised  in  that  the  tool  slide  or  support  h  is  connected  by 
crank  gearing  to  a  controlling  shaft  /.■,  the  speed  of  rotation  of 
which  can  be  varied  as  desired,  relatively  to  the  speed  of  rotation 
of  the  face  plate  or  of  the  cam  disc  to  be  worked,  by  inter- 
calating change  wheels,  substantially  as  described.    The  turning 


Specificiiioii  No.  l:;o4T,  of  1904 


which  is  actuated  by  the  crank  shaft  k  that  serves  for  driving 
the  tool  slide  6,  substantially  as  described. 

Tool  for  Cutting  and  Expanding  Steam  Pipe  Boiler 
Tubes  and  the  like.  E.  Shackelford  and  VV.  Webster.  No. 
15063,  of  5th  July,  1904.  Ad.  of  ac,  26th  October,  1904.— This 
invention  relates  to  boiler  tube  cutters  and  expanders,  and 
consists  in  the  combination  with  a  cylindrical  body  of  a  cutter 
mounted  to  move  radially  therein,  a  lever  supporting  the  cutter 
at  its  outer  end,  an  adjusting  screw  threaded  through  the  body 


Specification  No.  15063,  of  1904. 

and  serving  to  deflect  the  outer  end  of  the  lever,  a  movable 
collar  on  the  body,  means  for  securing  it  in  any  adjustment, 
means  for  turning  the  body  on  its  longitudinal  axis,  and 
friction  rollers  projecting  from  the  periphery  of  tlie  body 
opposite  to  the  tool,  the  adjusting  means  being  located  outside 
the  tube  in  which  the  cutter  is  operated. 

Lubricator.  Wm.  Elliott.  No.  18836,  of  31st  August,  1904. 
Ad.   of  ac,   26th    October,   1904. — This   invention  relates  to 


Fir..  1. 


Specification  No.  ]  SSSii  of  1904. 


lubricators,  the  object  being  to  provide  an  apparatus  operated 
either  automatically  or  by  hand,  in  which  a  plunger  by  a  series 
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oi  iuterinittent  impulses  forces  the  lubricant  through  a  dis- 
charge valve.  Accordiug  to  this  invention  a  small  vertical 
puinp  chamber  communicates  at  its  lower  end  with  the  oil 
discharge  valve  and  opens  at  the  upper  end  into  the  oil  reservoir. 
A  spring-controlled  vertical  plunger  can  slide  into  and  out  of 
the  pump  chamber  and  a  cam  gear  is  arranged  to  raise  the 
plunger  against  the  sjiring  and  intermittently  to  release  the 
plunger.  Fig.  1  is  a  vertical  section  through  the  lubricator 
and  discharge  valve  on  the  line  A — A  of  fig.  2,  and  fig.  2  is 
a  vertical  section  on  the  line  B — B  of  tig.  1. 


COMMERCIAL  ASPECTS  OF  POWER  PLANTS 
IN  FACTORIES. 

On  the  lOth  November  Mr.  Herbeit  W.  Morley.  JM.l.jJ.x..,  read 
a  paper  on  the  above  subject  before  the  Bradford  Engineering 
Society.    Mr.  Eobert  Hiies  presided  over  a  large  audience. 

The  lecturer  dealt  with  the  usual  nietluids  of  generating  power, 
and  made  .special  reference  to  its  economical  production  and 
distribution   in   the  textile   factories   of   tlie  district. 

In  discussing  the  question  of  site  the  lecturer  noticed  brietiy 
the  cost  of  the  transj)ort  of  materials,  tlie  imijortance  of  the 
water  supply  for  jiower  and  industrial  jnirposes,  the  pro.xiniity 
of  the  workjjeople,  the  question  of  assessment  and  rates,  and 
the  po.sition  of  the  engine  and  boiler  house. 

He  discussed  the  influence  of  the  turn-over  of  the  local 
manufacturers  on  the  engine  practice  of  the  neighbourliood,  as 
compared  with  Germany,  and  lie  entered  into  the  relative 
merits  of  horizontal  and  vertical  enginew^  and  also  of  compound 
and  triple-exijansion  engines,  having  regard  not  only  to  first 
cost,  but  also  to  annual  working  expense. 

Mr.  Morley  did  not  consider  that  at  the  present  time  gas 
engines  were  sufficiently  reliable  and  cheap  for  driving  factories. 
Proceding  to  the  subject  of  transmission,  the  lecturer  con- 
sidered tjiat  electrical  transmission  was  more  costly  and  less 
efficient  for  textile  factories  than  shafting,  and  he  described  the 
various  methods  of  belt  and  rope  drivets.  Examples  were 
given  of  frietional  losses  which  obtained  in  shafting,  and 
diagrams  were  shown  giving  the  steam  consumption  of  various 
engines  and  the  effect  of  superheating  on  economy.  He  showed 
to  what  extent  these  frietional  losses  of  the  engine  and  sliafting 
affected  the  annual  coal  bill,  and  entering  into  the  question  of 
interest  on  capital  and  sinking  fund  for  depreciation,  he  showed 
what  expenditure  might  economically  be  laid  out  to  reduce  the 
annual  working  expenses. 

The  lecturer  concluded  his  paper  with  a  contrast  between 
the  average  rental  (for  room  and  power),  which  was  commonly 
charged  per  spindle,  and  the  annual  cost  of  producing  power 
in  the  case  of  a  20,000-spindle  worsted  mill  (including  coal,  stores, 
wages,  depreciation,  interest,  repairs,  etc.),  firstly  with  a  modern 
economical  steam  plant  working  at  1501b.  pressure  and  costing, 
say,  .£7,000  with  its  housing  and  shafting,  and  secondly  with 
an  old  type  beam  engine  plant  of  70  lb.  pressure  valued  at  about 
^3^300. 

In  the  discussion  which  followed,  Mr.  H.  A.  Jones  produced 
arguments  in  favour  of  electrical  driving,  and  referred  to  the 
growing  popularity  of  polyphase  motors  in  Italy  and  Germany. 
Mr.  Seton  also  contributed  to  the  discussion,  speaking  on  the 
advantages  of  suiierheating. 

Tlie  president.  Professor  Cliarnock,  in  moving  a  vote  of. 
thanks,  which  was  subsequently  carried  nnanimously,  remarked 
that  such  a  vauable  paper,  along  with  the  correspondence  which 
would  be  sure  to  ensue — if  it  were  iniblished  by  the  society — 
should  certainly  be  printed  for  circulation  amongst  the  members. 


LAUNCHES  AND  TRIAL  TRIPS. 


Bankflelds- — On  the  8th  inst.,  Messrs.  Wm.  Pickersgill  and 
Sons,  Sunderland,  launched  from  their  shipbuilding  yard  at 
Southwick  a  finely-modelled  steel  screw  steamer,  built  to  the 
order  of  Messrs.  Wm.  Just  and  Comiiany,  Liverpool.  Her 
dimensions  are:  Length,  372ft.;  breadth,  46  ft.  3  in.;  and 
depth  28  ft.  2  in.  She  has  been  built  under  special  survey  to 
take  Lloyd's  highest  class  as  a  spar  decked  steamer.  The  vessel 
is  built  on  the  deep  frame  principle,  and  is  fitted  with  cellular 
double  bottom  throughout  for  water  ballast,  in  addition  to 
which  the  after  and  fore  peaks  are  fitted  as  tanks,  and  a  large 
deep  chamber  tank  has  also  been  constructed  abaft  the  engine 
room,  with  a  view  to  enabling  the  vessel  to  go  on  long  voyages 
in  ballast  if  necessary,  with  increased  safety.  Eight  steam 
winches  will  be  supplied  by  Messrs.  Clarke,  Chapman,  and 
Company,  of  Gateshead,  while  a  special  quick  working  windlass 
will  be  fitted  by  Messrs.  Emerson,  Walker,  and  Thompson  Bros  , 
also  of  Gateshead;  and  a  steam  steering  gear  by  Messrs.  Lynn 
and  Company,  Sunderland,  is  fitted  in  house  amidships  abaft 
engine  room.  The  donkey  boiler  for  supplying  steam  to  deck 
rang^j  will  be  made  by  Messrs  Kiley  Bros,,  Stockton-ou-Tees. 


The  machinery  and  boilers  are  being  supplied  and  fitted  by 
Messrs.  Geo.  Clark  and  Company,  of  Southwick,  the  engines 
being  of  the  triple-expansion  type,  having  cylinders  24  by  40 
by  67,  and  a  stroke  of  45  in.;  and  two  large  boilers  of  steel, 
with  a  working  pressure  of  180  1b.  fitted  vvith  Howden's  forced 
draught.  As  the  vessel  left  the  ways  she  was  named  the 
Bankfields. 

Nerite. — On  November  8th,  Messrs.  Sir  W.  G.  Armstrong, 
Whitwortli,  and  Company  Limited,  of  Newcastle-on-Tyne, 
launched  from  their  Walker  shi^jyard  an  oil  carrying  trunk 
steamer  258  ft.  long,  46  ft.  beam,  and  18  ft.  3  in.  depth  moulded. 
The  vessel  is  building  to  the  order  of  the  Shell  Transport  and 
Trading  Company  Limited,  and  as  she  left  her  berth  was  named 
Nerite.  Slic  is  intended  for  the  Far  Eastern  trade,  to  join  the 
fleet  of  vessels  of  similar  type  already  so  succcs-sful  there,  and 
is  being  supervised,  during  construction,  by  Messrs.  Flannery, 
Baggallay,  and  Johnson,  of  London  and  Liverpool.  The  vessel 
will  have  a  carrying  capacity  of  nearly  3,000  tons  on  a  light 
draught,  and  is  being  built  to  Idoyd's  100  Al  class  and  Suez 
Canal  regulations,  to  carry  benzine  or  petroleum  in  bulk.  She 
has  two  powerful  cargo  pumps,  steam  windlass  and  steering  gear, 
and  an  electric  light  install lation  for  the  Suez  Canal.  An  oil  fuel 
burning  installation  is  being  fitted  on  board  under  the  Flannery- 
Boyd  system,  and  the  arrangements  for  pumping  and  distri- 
bution of  cargo  are  of  the  most  approved  and  up-to-date 
description.  The  engines  and  boilers  are  being  constructed  by 
Messrs.  the  Wallsend  Slipway  and  Engineering  Company,  the 
cylinders  being  20Mn.,  33  in.,  and  54  in.  in  diameter  respectively, 
with  a  stroke  of  36  in.,  tlie  steam  being  supplied  at  a  pressure 
of  180  lb.  per  square  inch  by  three  single-ended  boilers, 
designed  to  burn  oil  or  coal  as  circumstances  may  require. 

Rosemount- — On  November  10th  there  was  launched  from 
the  yard  of  the  Northumberland  Shipbuilding  Company 
Limited,  Howdon-ou-Tyue,  the  screw  steamer  Rosemount,  built 
to  the  order  of  Messrs.  John  Cory  and  Sons  Limited,  Cardiff, 
for  the  Seville  and  United  Kingdom  Cari-ying  Company  Limited. 
This  vessel  is  the  ninth  built  for  the  above  firm,  and  is  con- 
structed to  the  highest  class  at  Lloyd's,  single  deck,  built  under 
special  survey.  Her  dimensions  are  335  ft.  over  all,  48  ft. 
breadth  extreme,  and  24  ft.  3  in.  moulded.  Special  attention 
has  been  paid  to  the  loading  and  discharging  gear,  and 
a  complete  outfit  of  powerful  cargo  and  warping  winches  by 
Messrs.  Clarke, Cliapinan,  and  Company  Limited,  Gateshead-on-- 
Tyne,  have  been  arranged  for.  The  steam  steering  gear  has 
been  sujiplied  liy  the  Harri.son  Engine  Company  Limited,  Man- 
chester, and  a  steam  windlass  by  Messrs.  Emerson,  W^alker,  and 
Thompson  Bros.,  Gateshead-on-Tyne.  Ample  water  ballast  is 
arranged  for  in  cellular  double  bottom  and  in  after  peak 
The  machinery  will  be  supplied  by  Messrs.  Richardson, 
Westgarth,  and  Company  Limited,  Sunderland,  with  cylinders 
23Jin.,  39  in.,  and  6i  in.,  by  42  in.  stroke,  and  two  large 
boilers  15  ft.  diameter  by  10  ft.  6  in.  long,  with  a  working  pres- 
sure of  1601b.  i)er  square  inch.  The  vessel  is  designed  to  carry 
5,200  tons  oil  a  light  draught.  As  the  vessel  left  the  ways  she 
was  named  Rosemount. 

Longhirst- — On  November  11th  Messrs.  S.  P.  Austin  and 
Son  Limited  launched  from  their  shipbuilding  and  repairing 
yard,  Sunderland,  the  steel  screw  steamer  Longliirst,  of  about 
2,600  tons  dead-weight  capacity,  which  has  been  built  to  the 
order  of  Sir  James  Joicey,  Bart.,  M.P.,  and  Partners,  to  be 
placed  under  the  management  of  Messrs.  John  Fenwick  and 
Son,  London.  Her  dimensions  are :  Length  between  perpendi- 
culars, 268  ft.;  breadth  extreme,  37  ft.  9  in.;  depth  moulded, 
19  ft.  9  in.  She  will  be  classed  100  Al  at  Lloyd's  under  special 
survey.  Large  hatchways  have  been  fitted  for  self-trimming, 
and  she  has  large  water  ballast  capacity  and  other  features 
specially  adapting  her  for  the  owners'  coal  trade.  The 
machinery  will  be  suriplied  by  Messrs.  Richardson,  Westgarth, 
and  Company  Limited,  Sunderland,  special  steam  winches  by 
George  Robson,  steam  steering  gear  by  Donkin  and  Company, 
steam  windlass  by  Emerson,  Walker,  and  Thompson  Bros. 
Limited,  steam  for  which  will  be  supplied  from  a  large  Blake 
multitubular  donkey  boiler. 

Alcana. — On  November  12th  Messrs.  R.  Craggs  and  Sons 
Limited  launched  from  their  Tees  Dockyard,  Middlesbrough,  a 
fine  steel  cargo  steamer,  352  ft.  long,  47  ft.  6  in.  beam,  27  ft.  3  in. 
deep.  This  vessel  has  been  built  under  special  survey  to  take 
the  highest  class  at  Lloyd's  to  three  deck  rule,  with  one  deck 
laid,  having  poop,  bridge,  and  forecastle.  Cellular  double 
bottom  is  fitted  throTighout  for  water  ballast,  which  is  carried 
also  in  deep  tank  amidships  of  special  construction,  and  in 
both  peaks,  capacity  being  provided  for  about  1,700  tons  of 
water.  Six  extra  large  steam  winches  are  provided  for  the 
rapid  loading  and  discharging  of  cargo.  The  machinery  will 
be  fitted  by  Messrs.  George  Clark  Limited,  of  Sunderland,  and 
will  have  cylinders  24i  by  41  by  68  by  45  in.  stroke,  steam 
being  supplied  by  two  large  single-ended  boilers  working  at  a 
pressure  of  1801b.  to  the  square  inch,  all  to  special  specifications. 
The  vessel  has  been  designed  to  afford  a  very  large  cubic 
capacity,  and  is  expected  to  lift  6.100  tons  dead  weight  on  a_ 
light  draught.    The  steamer  has  been  built  to  the  order  of 


November  25,  1904]  THE    PRACTICAL    ENGINEER.  607 


Messrs.  H.  F.  and  W.  Roberts,  of  Liverpool,  aud  on  leaving  the 
ways  was  named  Alcana. 

Grof  Tisza  Itsvan. — On  November  lUtli  the  steel  screw 
steamer  Uroi  'iisza  Istvan,  built  by  Messrs.  W.  Dobsou  and 
Company,  Low  Walker,  to  the  order  of  Messrs.  the  Hungarian- 
Levant  Steamship  Company  Limited,  of  Budapest,  for  their 
Danube  and  Continental  trade,  left  the  I'^ne  for  her  official  trial 
trip.  The  vessel,  which  is  built  to  the  highest  class  at  Lloyd's, 
is  of  the  following  dimensions:  Length  between  peipeudiculais, 
319  ft.;  breadth,  45  ft.  3  in.;  depth  moulded,  23  ft.  9^  in. ;  the 
dead-weight  carrying  capacity  being-  4, .500  tons  on  a  light  draught. 
She  is  of  the  single  deck  type,  and  is  specially  designed 
for  the  timber  and  grain  trade,  with  all  the  latest  modern 
methods  of  loading  and  discharging,  and  is  fitted  throughout 
with  electric  light.  The  propelling  machinery,  which  has  been 
constructed  and  fitted  by  Messr.s.  the  North-Easteru  Marine 
Engineering  Comjjany  Limited,  at  their  Northumberland  Engine 
Works,  Wallsend-onTyne,  consists  of  a  set  of  triple-e.xpansion 
engines  having  cylinders  33i  in.,  39  in.,  and  66  in.  by  45  in. 
stroke,  steam  being  supplied  by  two  large  steel  boilers  working 
at  a  pressure  of  180  lb.  to  the  square  inch.  Notwithstanding  the 
stormy  weather  and  heavy  sea,  the  vessel  easily  maintained  a 
speed  on  the  trial  run  in  excess  of  the  contract. 

"Wellpark- — On  November  9th  Messrs.  George  Brown  and 
Company,  Greenock,  launched  a  steel  screw  steamer,  vehich  they 
have  built  to  the  order  of  Messrs.  J.  and  J.  Denholm,  ship- 
owners, Greenock.  The  vessel's  dimensions  are:  Length, 
222  ft.;  breadth,  31ft.;  depth,  15  ft.  6  in.  (moulded);  and  she 
has  a  carrying  capacity  of  about  1,400  tons.  The  engines  will 
be  supplied  by  Messrs.  Ross  and  Duncan,  Govan,  the  diameter 
of  the  cylinders  being  16,  26,  44,  by  33  in.  stroke.  On  leaving 
the  ways  the  steamer  was  named  Wellpark. 

Oraigmore. — Messrs.  A.  Rodger  and  Company,  Port- 
Glasgow,  launched  on  November  9th  a  steamer  built  by 
them  for  Messrs.  Russell,  Huskie,  and  Company,  Leith.  The 
new  vessel,  designed  to  carry  4,300  tons,  is  of  the  following 
dimensions  :  Length,  314  ft. ;  breadth,  44  ft. ;  depth,  23  ft.  3  in. 
She  was  built  under  the  superintendence  of  Mr.  Matheson, 
and  will  be  engined  by  the  builders  at  their  works  at  Govan. 
As  the  vessel  left  the  ways  she  was  named  Craigmore. 

On  November  9th,  there  was  launched  from  the  shipbuilding 
yard  of  Messrs.  Smith's  Dock  Company  Limited,  North  Shields, 
two  finely-modelled  steel  steam  trawlers,  which  have  been  built 
to  Lloyd's  highest  class.  The  names  of  the  vessels  are  the  Rosa 
and  Heasman.  Tlie  dimensions  of  the  Rosa  are  125  ft.  by  21  ft. 
9  in.  by  12  ft.  10  in.,  and  she  will  be  fitted  with  engines  supjjlied 
by  Mr.  W.  V.  V.  Lidgerwood,  of  Coatbridge,  cylinders  of 
which  are  12  in.,  21  in.,  34  in.,  by  24  in.  stroke  by  1801b.  pres- 
sure. The  dimensions  of  the  Heasmau  are  115  ft.  by  21  ft.  6  in.  by 
12  ft.  10  in.,  and  she  will  be  fitted  with  engines  supplied  by  Messrs. 
the  Shields  Engineering  and  Dry  Dock  Company  Limited,  North 
Shields,  with  cylinders  12  in.,  20  in.,  33  in.,  by  23  in.  stroke  by 
1801b.  pressure.  Both  vessels  will  be  fitted  up  with  the  latest 
and  most  approved  appliances  for  steam  trawling. 

GagS' — On  November  5th  the  handsome  steel  screw  steamer 
Rags,  built  by  Messrs.  Wm.  Gray  and  Company  Limited  to  the 
order  of  Mr.  Hans  B.  Olsen,  of  West  Hartlepool,  was  taken  to 
sea  for  her  trial  trip.  The  vessel  has  been  built  to  Lloyd's 
highest  class,  and  is  of  the  following  dimensions:  Length  over 
all,  352  ft.;  breadth,  48  ft.;  and  depth,  27  ft-.  4  in.  She  has 
long  bridge,  pooj^,  and  top-gallant  forecastle.  The  vessel  has 
eight  steam  winches,  steam  steering  gear  amidships,  hand  screw 
gear  aft,  patent  direct  steam  windlass,  large  multitubular 
horizontal  donkey  boiler,  shifting  boards  throughout,  stockless 
anchors,  telescopic  masts  witli  fore  and  aft  rig,  boats  on  beams 
overhead,  and  a  very  complete  outfit  for  a  first-class  cargo 
steamer.  Triple-expansion  engines  have  been  supplied  from  the 
Central  Marine  Engine  Works  of  the  builders,  having  cylinders 
24|  in.,  40  in.,  and  65  in.  diameter,  with  a  piston  stroke  of  42  in., 
and  two  large  steel  boilers  adapted  for  a  working  pressure 
of  180  lb.  per  square  inch.  A  very  satisfactory  trial  was  effected, 
the  average  speed  of  the  ship  being  llj  knots,  and  the  engines 
working  smoothly  and  witliout  hitch. 

Shuntein. — Scott's  Shipbuilding  and  Engineering  Company, 
Greenock,  on  Nov.  7th  launched  the  steel  screw  steamer  Shuntein 
for  the  China  Navigation  Company  Limited,  Loudon.  The 
dimension  are :  Length,  270  ft.;  breadth,  40  ft.;  depth 
(moulded),  18ft.;  with  a  carrying  capacity  of  about  2,000  tons. 
The  builders  will  supply  triple-expansion  engines. 

Bagdale. — On  November  9th  there  was  launched  from  the 
Southwick  yard  of  Messrs.  Robert  Thompson  and  Sons,  a  finely- 
modelled  screw  steamer,  built  to  the  order  of  Messrs.  Thomas 
Smailes  and  Son,  of  Whitby.  Her  dimensions  are :  Length 
over  all,  336  ft. ;  breadth,  48  ft.  6  in. ;  and  depth  moulded,  24  ft., 
and  she  is  designed  to  carry  a  large  cargo  on  a  light  draught 
of  water,  and  will  be  classed  at  Lloyd's  100  Al,  three  deck 
rule,  with  single  deck,  aud  is  fitted  with  a  full  poop  and  cargo 
bridge  amidships  170  ft.  long.  There  are  five  large  cargo  hatch- 
ways, each  worked  by  a  powerful  steam  winch  for  rapid  loading 


and  discharging,  and  a  steam  winch  i.s  also  fitted  on  the  poop 
for  warping  purposes.  The  vessel  is  being  fitted  with  all  the 
most  modern  improvements  for  a  first-class  cargo  steamer.  The 
engines  arc  by  tlie  Nortli-Kastcrn  Marine  Enginering  (Com- 
pany Limited,  having  cylinders  24  in.,  40  in.,  and  G5  in.,  by  42  in. 
stroke,  with  extra  large  boilers  of  1801b.  pressure.  During 
construction  the  vessel  with  her  machinery  has  been  personally 
superintended  by  Me.ssrs.  N.  T.  and  F.  Daniel,  of  Cardifl'.  As 
the  ve.s.sel  left  the  ways  she  was  named  Bagdale. 

Essonite. — On  November  10th  Messrs.  Scott  aud  Sons 
launched  from  their  shipbuilding  yard  at  Bowling  a  screw 
steamer  of  dimensions  175  ft.  by  28  ft.  by  13  ft.  moulded,  to  the 
order  of  Mr.  William  Robertson,  Gordon  Street,  Glasgow,  for 
his  general  coasting  trade.  Messrs.  Muir  and  Houston  Limited, 
Glasgow,  will  supply  the  machinery.  On  moving  down  the  ways 
the  steamer  was  named  Essonite. 

Delta- — On  the  15th  inst,  the  tine  steel  screw  steamer  Delta 
was  sent  to  sea  from  the  yard  of  Messrs.  Wm.  Gray  aud  Company 
Limited,  West  Hartlepool.  The  Delta  has  been  built  for  Mr. 
ii.  J.  Van  Hengel,  of  Amsterdam,  and  is  intended  for  tiio 
timber  and  general  cargo  trades.  She  has  been  built  to  Lloyd's 
highest  class,  and  lier  principal  dimensions  are :  Length  over 
all,  292  ft.;  breadth,  42  ft.  6  in. ;  and  depth,  19  ft.  Tlie  engines 
are  of  the  triple-expansion  type,  from  the  Central  Marine 
Engine  Works  of  the  builders,  the  cylinders  being  21  in.,  33  in., 
and  56  in.  diameter,  with  36  in.  piston  stroke,  and  the  boilers 
are  two  large  steel  ones,  adapted  to  work  at  a  pre.ssure  of 
160  lb.  per  .square  inch.  The  Delta  had  a  very  satisfactory  trial, 
averaging  a  speed  of  lOJ  knots,  and  the  machinery  running  well. 

Sylvie. — On  the  16tli  inst.,  the  fine  steel  screw  cargo  steamer 
Sylvie,  built  by  Sir  Raylton  Dixon  and  Company  Limited, 
Cleveland  Dockyards,  Middlesbrough,  to  the  order  of  the  Societe 
les  Aftreteurs  Keunis,  of  Paris,  for  their  line  of  fruit  and 
wine  .steamers,  proceeded  to  sea  for  her  official  trials  under  the 
command  of  Captain  Fournier.  She  is  built  to  Lloyd's  highest 
class,  spar  deck  rule,  with  poop,  bridge,  and  forecastle.  Her 
principal  dimensions  are  310  ft.  by  43  ft.  by  25  ft.  9  in.,  and 
she  has  a  dead-weight  carrying  capacity  of  about  4,300  tons  on  a 
light  draught.  Spar,  main,  bridge,  and  poop  decks  are  of  steel . 
the  forecastle  deck  being  of  pitchpine.  Water  ballast  is  carried 
in  cellular  double  bottom  fore  and  aft,  the  fore  and  after  peaks 
being  also  arranged  as  ballast  tanks.  The  vessel  also  has  five 
water-tight  bulkheads,  six  steam  winches,  six  cargo  derricks, 
large  donkey  boiler,  and  all  the  latest  appliances  for  the  rajjid 
loading  and  unloading  of  cargo.  Tri23le-e.x2jansion  engines  have 
been  fitted  by  Messrs.  the  North-Eastern  Marine  Engineering 
Company  Limited,  of  Sunderland,  having  cylinders  23,  38,  and 
61,  by  42  in.  stroke,  supplied  with  steam  by  two  large  single- 
ended  boilers  working  at  160  lb.  pressure. 

Dundonian- — Ou  November  12th  the  steamer  Dundoniau. 
built  by  the  Caledon  Shipbuilding  and  Engineering  Company 
Limited,  carried  through  her  trial  trip  in  the  North  Sea. 
The  steamer  has  been  built  to  the  order  of  the  Dundoniau 
Steamship  Company  Limited,  aud  has  been  specially  designed 
for  the  carriage  of  large  bulk  cargoes,  there  being  a  special 
arrangement  in  the  holds,  where  the  customary  pillars  are 
superseded  by  a  longitudinal  bulkhead.  The  arrangements  for 
the  rajjid  handling  of  cargo  are  very  complete,  there  being  six 
large  liatchways,  with  a  steam  winch  and  derrick  at  each. 
The  dimensions  are:  Length,  341  ft.  ^  breadth,  48  ft. ;  depth 
moulded,  26  ft.  lin.;  gross  tonnage,  3,200  tons.  The  trials  were 
successful,  and  the  vessel  afterwards  left  for  Newport  (Men.) 
to  load  coal. 


NAVAL  NOTE. 
The  launching  ceremonies  of  two  torpedo  boat  destroyers  for 
the  British  Admiralty  took  place  on  November  8th  at  the 
Hebburn  yard  of  Messrs.  R.  and  W.  Hawthorn,  Leslie,  and 
Company  Limited.  The  first  vessel  to  leave  the  ways  was  the 
Doon,  and  immediately  afterwards  the  Kale  was  sent  off.  The 
former  was  christened  by  Mrs.  C.  E.  Straker,  of  Featherstone 
Castle,  and  the  latter  by  Miss  M.  C.  Ridley,  of  Park  End. 
There  was  a  large  company  present,  and  everything  passed  off 
successfully.  The  vessels  are  of  the  Derwent  class,  of  which 
Messrs.  Hawthorn,  Leslie,  and  Company  have  already  built 
three,  which  were  passed  into  the  Fleet  Reserve  in  the  early 
part  of  this  year.  The  dimensions  of  the  vessels  launched  are 
220  ft.  length,  23  ft.  6  in.  beam,  and  14  ft.  3  in.  depth,  and  they 
have  been  designed  for  a  speed  of  25^  knots.  The  machinery, 
which  is  now  under  construction  at  the  St.  Peter's  works  of  the 
company,  will  consist  of  two  pairs  of  triple-expansion  engines 
of  the  firm's  usual  destroyer  type,  with  cylinders  20^  in.,  31  in., 
48  in.,  by  19^  in.  stroke,  working  at  350  revolutions,  with  an 
indicated  horse  power  of  7,000.  The  armament  will  consist  of 
one  12-pouuder "quick-firing  gun  on  the  top  of  the  conning 
tower;  a  6-i>ouuder  quick-firing  gun  on  each  side  of  the  after 
end  of  the  forecastle,  and  three  6-pounder  quick-firing  guns  on 
the  upper  deck  viz.,  two  amidships  and  one  on  the  middle  line 
aft  on  a  .special  platform.  The  vessels  will  also  carry  two  18  in. 
torpedo  tubes,  one  amidships  and  one  aft. 
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CORRESPONDENCE. 

Communicalions  intended  for  insertion  should  be  written  on  one  side  of 
the  paper  only ;  and  if  accompanied  by  sketches,  these  should  be 
neatly  drawn,  and  forwarded  on  a  roll,  to  prevent  creasing.  We 
cannot  undertake  to  return  rejected  communications,  or  lo  reply  to 
inquiries  by  letter.  In  all  cases  letters  must  be  accompanied  with 
the  name  and  address  of  the  writer. 

We  do  not  hold  ourselves  resporuible  for  the  opinicms  of  our  Correi- 
pondmU. 

BOILER-TUBE  CLEANERS. 

To  the  Editor  of  "  The  Practical  E lujiiiccr." 

SiK, — Having'  read  with  great  iuteret^t  tlie  article  rt  the  above 
ill  your  last  issue,  I  think  it  may  interest  steam  users  to  know 
that  I  have  used  a  pneumatic-  tube  cleaner  supplied  by  Durham 
(iarbutt  and  Company,  Uarstou,  in  three  Babcock  and  Wilcox 
l)oilers  for  the  last  three  years  with  highly  satisfactory  results. 
These  tools  I'equire  t-ouipressed  air,  and  the  cost  of  installation 
may  appear  high;  but  the  saving  in  tubes  and  fuel,  and  the 
freedom  from  bursts  and  worry,  amply  justify  the  outlay.  Tlie 
boilers  in  ciuestiou  have  been  at  work  ten  years,  and  have  never 
had  a  new  tube  hxed  up  to  the  present.  Inspection  by  the 
A'nlcan  Boiler  Insurance  Company  has  failed  to  reveal  any 
damage  or  fault  in  the  boilers. — Yours,  etc., 

RiCHAED  Carter, 

Gras  Works,  Garston. 


QUERIES  AND  REPLIES. 


Clom,munications  should  be  written  on  one  side  of  the  paper  only,  and  in 
all  cases  be  accompanied  with  name  and  address.  Sketches  should 
be  neatly  drawn,  and,  if  large,  sent  on  a  roller,  so  as  to  avoid 
creasing.  This  column  is  intended  for  the  mutual  assistance  of 
engineers  in  their  daily  work.  As  far  as  we  possibly  can,  we 
render  assistance,  but  we  cannot  undertake  to  work  out  elaborate 
arithmetical  calculations,  or  deal  with  matters  not  of  general 
interest.  Further,  we  cannot,  under  the  pretence  of  answering  a 
query,  be  made  the  medium  for  gratuitous  puffing-  We  cannot 
undertake  to  reply  to  queries  by  post. 

1811.  Test  of  a  Vacuum  Gauge.— Will  you  please  let  me  know 
through  the  medium  of  The  Practical  Engineer  if  it  is  possible  to 
test  a  vacuum  gauge  on  board  a  sea-going  ship.  If  so,  how  ? — 
Vacuum. 

Answer. — The  only  reliable  test  that  I  know  of  for  a  vacuum 
gauge  on  board  ship  at  sea  is  to  compare  it  with  a  gauge  tester. 
Outfits  of  this  desciiption  are  manufactured  for  the  purpose. 
See  the  "  Vulcan "  portable  gauge  tester,  described  in  Tlic 
Practical  Engineer,  No.  884,  volume  xxix.,  February,  1904. — 
Engineer. 

1858.  Pitch  of  Propeller. — Will  a  nautical  leader  kindly  state  how 
the  yiitch  of  a  pro[)eller  is  found,  practically  and  theoretically 't — 
Craven. 

Ansioer. — Measure  from  the  centre  of  the  shaft  equal  distances 
AC  and  C  B.  Lay  a  straightedge  across  A  !>,  which  in  this 
instance  represents  the  quarter  of  the  cycle,  as  the  propeller  has 


four  blades.  Lay  another  straightedge  under  the  face  of  blade 
A  D  E.  Put  the  square  on  A  B,  and  measure  B  E.  The  distance 
B  E,  multiplied  by  4,  will  give  the  pitch.  If  the  propeller  has 
three  blades,  the  distance  B  E  will  have  to  be  multiplied  Ijy 
3. — Achilles  S.  Coupe  (Greece). 

1863.  Revolutions  of  Engine.— 

Answer. — I  am  soi-ry  I  cannot  act  on  "  W.  H.  B.'s  "  suggejtien. 
I  am  afraid  "  W.  H.  B. "  has  not  gone  carefully  over  my  query,  or 
he  would  have  noticed  that  I  stated  that  the  engine  got  steam  all 
the  way,  by  which  1  mean  steam  was  not  cut  till  the  end  of  the 
stroke  (the  engine  having  been  used  for  winding  in  ages  gone  by). 
Therefore,  1  think  my  mean  pressure  nearer  than  "  W.  H.  B.'s." 
The  real  issue  is  this,  however.  I  fully  under-staud  that  by  in- 
creasing the  number  of  revolutions  of  the  engine,  and  through 


geai'iug  keep  the  speed  of  the  drum  and  load  the  same,  that  the 
power  of  the  engine  must  necessarily  be  equal  to  the  load  and  the 
friction  ;  but  as  the  H.P.  is  to  remain  constant  with  one  of  the 
factors  increasing,  viz.,  the  numbei-  of  revolutions,  surely  another 
factor  must  correspondiogly  decrease.  The  only  other  that  can 
change  is  the  mean  pressure.  For  example,  engine  16  in.  diameter 
cylinder,  3  ft.  6  in.  stroke,  no  cut-off  till  end  of  stroke,  steam 
pressure  48  lb.  at  engine,  H.l\  at  drum  38,  then  revolutions 
at  engine 

38  X  33000         ,0  . 

—  18  0  revs,  per  mm. 


N 


48  X  7 


•iOl 


Now,  supposing,  to  make  revolutions  at  engine  and  drum  equal,  I 
put  in 

31'4 

™  =  1-69  to  1  gearing, 

and  allowing  90  per  cent  efficiency,  then  p,,,.  required 
_   42-2  X  33000 
31-4  X  7  X  20 1 
Going  a  step  further,  I  put  in  2'5  to  1  gearing.  Then 
42-2  X  33000 


3r5  lb.  per  sq.  in. 


pm 


78-5  X  7  X  201 


=  12 '5  lb.  per  sq.  in. 


Surely  this  cannot  be  right.  AVould  "  W.  H.  B."  kindly  point  out 
the  errors  of  my  reasoning,  and  pei  haps  give  an  example  ?  A 
solution  of  this  will  greatly  oblige. — Mining. 


1875.  Tempering  Dies  for  Stamping  Medals.— Will  any  reader 

state  the  kind  of  steel  and  process  of  tempering  dies  for  stamping 
medals  and  similar  classes  of  work  in  silver  1 — Nagrom. 

1876.  Mecbanism  for  Opening  and  Closing  the  Breech  of  a 

Gun.— I  should  be  glad  if  any  reader  of  The  Practical  Engineer 
would  recommend  a  book  giving  sketches  and  description  of 
mechanism  for  opening  and  closing  the  breech  of  a  gun. — W.  E.  D. 

1877.  Cupola  for  Small  Charges.— Will  any  reader  give  me  par- 
ticulars on  the  following  points  'i  It  is  proposed  to  erect  at  a  small 
repair  shop  a  cupola  to  deal  with  very  small  chai-ges,  to  be  run 
by  one  man.  The  blast  is  supplied  by  a  motor-driven  fan.  It  is 
intended  to  use  a  large  percentage  of  scrap  in  charging.  To  what 
extent  can  a  cupola  be  reduced  ?  What  is  the  smalle.st  practical 
run  ?  Could,  say,  2  cwt.  of  castings  be  isroduced  with  any  reason- 
able degree  of  economy  ?  I  should  be  glad  of  any  particulars  as  to 
probable  size  and  cost  of  a  very  small  installation,  or  of  any  known 
instance  of  one  already  established  with  good  results. — J.  S. 


TO  CORRESPONDENTS. 

"J.  Q."  should  apply  to  the  Johnstone's  Liquid  Fuel  System,  2,  Norfolk 
Street,  Strand,  W.C.  This  firm  can  supply  a  lourner  to  suit  a 
2  horse  power  boiler,  whether  required  for  motor  car  or  other 
purpose. — Waldbn. 


MISCELLANEA. 


Tenders  for  Turbine  Steamers. — Owing  to  the  success 
attained  by  the  steamshij)  Port  Kingston,  which  has  reduced 
the  time  of  the  passage  to  and  from  Jamaica  from  13  to  10 
days,  the  owners,  Messrs.  Elder,  Dempster,  and  Company,  have 
now  asked  for  tenders  for  two  large  steamers  for  their  fruit 
and  23assenger  trade  between  England  and  West  Indies.  The 
boats  are  to  steam  18  knots,  and  will  have  superior  accom- 
modation. 

Electrical  Engineers'  Technical  Training. — The  opening 
meeting  for  the  session  of  the  Manchester  section  of  the 
Institution  of  Electrical  Engineers  was  held  on  November  18th 
at  the  Grand  Hotel.  Mr.  C.  D.  Taite,  in  his  presidential 
address,  discussed  some  points  in  which  American  and  English 
practice  differ  in  the  management  of  electricity  supply  unaer- 
takings,  his  materials  having  been  gathered  in  the  course  of 
a  tour  which  he  recently  made  in  tiie  United  States.  The 
outstanding  points  in  American  generating  stations  were  close 
attention  to  the  comfort  of  those  employed  and  the  opportunities 
lavishly  given  them  of  improving  their  teclmical  knowledge. 
Clubrooms  were  provided  for  meetings  and  discussions,  and  were 
open  not  only  to  the  technical  and  office  staff,  but  to  every 
man  employed  by  the  company,  however  humble  his  position. 
In  England  there  was  a  need  for  better  arrangements  by  the 
education  authorities  for  obtaining  appointments  for  their 
engineering  pupils.  It  should  not  be  very  difficult  to  arrange 
with  local  employers  that  they  should  reserve  a  certain  number 
of  appointments  annually  for  suitable  scholars  from  the 
technical  schools.  Technical  training  would  thereby  receive 
great  encouragement,  and  eventually  the  employers  would  reap 
a  benefit.  One  could  not  expect  men  to  give  up  three  years 
of  their  life  for  technical  training  if  at  the  end  of  that  time  there 
was  no  prospect  of  an  appointment. 
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WORKSHOP  MARGIN  OF  PROFITS. 

The  reports  of  some  of  the  engineering  companies  contain 
references  to  the  narrow  margin  of  profits  upon  which  the 
undertakings  have  been  working  during  the  past  year, 
and  suggestions  are  made  by  the  more  or  less  hopeful 
directors  that  in  the  future  the  narrow  margin  of  profits 
for  the  worlc  executed  in  the  factory  may  be  moved 
upwards  instead  of,  as  appears  to  have  been  the  case 
latterly,  somewhat  in  the  opposite  direction.  The  ambition 
of  every  works  manager  should  be,  and  usually  is,  to 
effect  an  output  from  the  shops  with  a  minimum  of  waste 
labour  and  a  minimum  of  time  chargeable  to  the  job  upon 
each  particular  article  that  is  constructed  ;  but  the  difficulty 
under  which  the  works  manager  so  frequently  works  is 
that  of  being  unable  to  determine  just  where  the  greatest 
leakage  occurs,  and  the  precise  spot  at  which  his  attention 
must  be  directed  towards  effecting  any  economy. 

It  is  quite  useless  for  directors  to  report  that  the  works 
have  been  re-modelled,  and  tbat  much  has  been  spent  in 
connection  with  the  introduction  of  new  plant  or  better 
tools,  and  that  by  these  introductions  the  factory  has 
been  placed  in  a  more  advantageous  position  for  the 
execution  of  orders,  if  at  the  same  time  a  re-organisation 
in  all  the  departments  has  not  proceeded  on  similar  lines, 
with  a  view  to  materially  curtailing  the  standing  charges 
and  expenses,  as  well  as  reducing  the  manufacturing  costs. 

It  is  extremely  easy  to  decide  upon  alterations  in  the 
plant,  as  that  simply  involves  the  dismantling  of  one  lot 
of  machinery  or  tools  to  make  room  for  another ;  but  in 
connection  with  this  new  introduction  of  more  efficient 
tools  there  is  naturally  thrown  upon  the  capital  of  the 
company  an  additional  charge  that  must  be  made  before 
profit  can  be  secured,  so  that  the  introduction  of  new  or 
modern  plant  frequently  tends  to  reduce,  instead  of 
increasing,  the  margin  of  profit  upon  which  the  work  is 
executed.  The  most  satisfactory  way  of  effecting  a 
change  in  the  condition  of  working  is  to  first  accurately 
ascertain  the  proportion,  of  time  given  to  each  particular 
operation,  and  then  to  apportion  upon  that  the  cost  charges 
that  must  necessarily  be  involved,  but  even  then  another 
factor  has  to  be  detei-mined  before  the  full  chain  can  be 
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linked  up,  that  otlier  factor  being  that  wliieh  rei)resents 
the  idle  time  between  the  separate  steps  or  stages  of  work 
ii.volved  upon  most  engineering  productions,  as  the  extent 
of  this  loss  may  in  itself  be  a  sufiicient  cause  for  the 
lessening  of  the  profits  connected  with  the  output. 

Re-organisation,  which  is  now  the  common  cry,  should 
not  be  attempted  unless  it  is  upon  some  system  that  is 
capable  of  being  examined  and  checked  on  all  its  points. 
Those  who  have  in  mind  the  alteration  of  their  systems 
of  working,  and  the  introduction  of'  means  for  enabling 
economies  to  be  effected  in  their  works  during  the  coming- 
year,  would  do  well  to  make  themselves  familiar  with  that 
which  has  been  done  successfully  in  other  works,  and  in 
this  direction  a  careful  stud}'  of  the  system  and  the  scheme 
of  workishop  operation  and  control  described  in  an 
impoi'tant  book,  entitled  "Workshop  Costs  for  Engineers 
and  Manufacturers,"  would  probably  be  the  means  of 
enabling  the  margin  of  profits  in  the  future  to  be  materially 
increased. 


GOOD  TOOLS  AND  BAD  LATHES. 

Many  discussions  have  taken  place,  not  only  in  this  countrj' 
but  practically  in  every  other  country  where  engineering- 
questions  are  considered,  as  to  the  desirability  of  using 
steel  that  will  permit  of  a  high  speed  being  secured  with- 
out injuring  the  tools  employed. 

It  is  satisfactory  to  note  that  one  of  the  leading 
exponents  of  the  advantages  connected  with  high-speed 
tool  steel  is  an  Englishman,  and  that  the  engineers  in 
Manchester  have  probably  had  more  to  do  with  the  com- 
mercial introduction  of  high-speed  tool  steel  llian  is 
generally  recognised.  The  fact  that  high-siioed  tool  steel 
in  use  in  America  was  of  English  origin  was  noted  by 
visitors  to  the  St.  Louis  Exhibition,  and  some  comment 
was  made  in  these  colunms  ujion  that  fact  in  a  recent 
issue. 

Aniong  the  papers  read  at  the  American  meeting  of  the 
Iron  and  Steel  Institute  was  one  by  Mr.  Gledhill,  of  Man- 
chester, on  "High-speed  Tool  Steel,"  in  \Vhich  the  subject 
was  fully  treated,  and  results  given  of  the  tests  that  had 
been  made  from  tools  manufactured  from  different 
qualities  of  steel  and  different  methods  of  harden- 
ing. It  appears  from  the  records  that  have  already 
been  obtained  that  tungsten  had  to  be  combined 
in  a  more  or  less  pure  form  with  iron  and  carbon  in 
order  that  the  steel  when  made  shall  be  not  only  efficient 
as  a  cutting  agent,  but  sufficiently  tough  to  withstand  the 
strain  to  whicli  it  is  subjected. 

Tung-sten  apparently  is  the  most  important  element  in 
most  of  the  high-speed  steels,  the  proportions  in  which  it 
is  employed  ranging  from  nine  to  twenty-seven  per  cent, 
and  one  of  the  best  qualities  of'  the  rapid  steels  analysed 
was  made  by  Sir  W.  G.  Armstrong,  Whitwortli,  and  Com- 
pany, in.  which  carbon  was  0'55  per  cent,  chromium  3'5 
per  cent,  and  tungsten  1.3'5  per  cent. 

It  is  necessary  for  all  high-speed  steel  to  have  a  capacity 
primarily  of  resisting  heat,  so  as  to  prevent  a  loss  of  hard- 
■  ness  wlien  in  work  under  a  high  temperature,  ca"used  by 
the  excessive  friction  to  which  it  is  subjected.  With 
rapid  cutting  steels  the  ordinaly  temperature  of  500  deg. 
Fah.,  which  is  the  maximum   that    can    be   used  upon 


ordinary  tool  steel,  is  perfectly  harmless,  and  it  appears 
to  be  clear  that  the  speed  can  be  increased  to  a  degree 
sufficient  to  cause  a  temperature  of  1,100  deg.  Fah.  with- 
out inducing  any  change  of  cutting  property  in  the  tool, 
so  that  it  is  probablj''  safe  to  say  that  a  point  has  been 
reached  at  which  experiments  have  been  passed  in  the 
matter  of  the  tool  that  is  to  be  used,  and  that  attention 
must  be  therefore  directed  towards  strengthening  the 
lathes  and  stiffening  the  machines  in  which  such  high 
(luality  tools  are  to  be  employed. 

It  is  of  com])aratively  little  advantage  to  introduce  a 
tool  that  will  safel}'  resist  high  temperature  when  a  rapid 
speed  of  cutting  is  being  effected  if  the  springing  of  the 
lathe  bed  or  the  twisting  of  the  slide  rest  or  tool  holder 
results,  as  the  inequality  of  the  work  will  make  tlie  output 
misatisfactory,  and  cause  such  a  strain  upon  the  ordinarily 
constructed  lathe  and  machine  as  would  make  it  an 
\u. reliable  tool,  and  render  it  sooner  or  later  fit  only  for 
lough  cutting  or  the  initial  operations  in  connection  with 
al!  the  work  that  has  to  be  performed  upon  it.  Were  it 
jiossible  to  emploj'  a  high-speed  steel  for  use  in  an  ordinarily 
constructed  lathe  for  the  roughing  out  process  only,  with- 
out injury  to  its  final  accuracy  or  its  truth,  it  would  be 
quite  easy  to  arrange  that  the  finishing  cut  upon  the  work 
should  be  secured  by  running  at  the  ordinary  speed,  were 
it  not  for  the  fact  that  the  shock  upon  the  lathe  and  the 
wear  and  tear  occasioned  to  it  during  the  strain  of  the 
high-speed  cutting  render  the  ordinaiy  nuichine  inaccm'ate 
for  all  the  work  that  is  subsequently  performed  upon  it, 
as  the  springing  and  weakening  to  which  the  ordinary 
lathes  are  subjected,  under  a  stress  for  which  they  were 
never  designed,  set  ivp  a  want  of  truth  in  the  work  that 
is  turned  out  from  them  even  when  running  at  ordinary 
speeds. 

It  will  be  well  therefore  for  those  contemplating  the 
use  of  high-speed  tools  to  have  in  mind  the  effect  of  the 
excessive  strains  that  are  thrown  upon  their  lathes  and 
machines,  and  to  arrange  that  greater  attention  shall  be 
given  to  the  strengthening  and  stiffening  of  all  lathes  and 
machines  on  Av<hicli  such  good  tools  are  to  be  used- 
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Larger  Scouts  for  United  States  Navy. — While  our 
Admiralty  are  aiming  at  a  higher  speed  in  their  latest 
torpedo-boat  destroyers,  for  which  tenders  have  been 
invited,  the  United  States  naval  authorities  have  decided 
to  go  in  for  larger  scouts  than  those  building  for  the 
British  Navy,  at  the  cost,  however,  of  speed,  the  American 
vessel  being  guaranteed  to  give  24  knots,  at  considerably 
less  draught  than  in  their  fighting  trim,  as  compared  with 
the  2o  knots  to  be  realised  by  the  eight  British  ships 
when  taking  their  full  load.  Tlie  new  American  ships 
are  to  be  424  ft.  long,  while  the  British  ships  range  between 
;?60  ft.  and  374  ft.  They  are  equal  in  width  to  the 
beamiest  of  the  British  boats,  1ft.  of  beam  to  Oft.  of 
length,  their  width  being  46  ft.  8  in.,  while  the  depth  amid- 
sliips  is  36  ft.  6  in.  The  full  load  draught  will  be  18  ft. 
3|in.,  when  the  displacement  will  be  4,3lo  tons,  but  it  is 
stipulated  that  the  24-knots  speed  is  to  be  realised  only 
on  a  draught  of  16  ft.  10  in.  and  a  displacement  of  3,750 
tons.  There  will  be  2  in.  of  a  protective  turtle  back  at 
tlie  water  line  over  the  machinery,  magazines,  and  steer- 
ing gear,  with  a  2  in.  nickel  steel  forward  and  aft  bulkhead 
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to  withstand  raking  tire.  Tlie  arniaiiient  includes  twelve 
3  in.  jzuns,  tiring  j)ractically  12-i)ounder  projectiles,  and 
two  submerged  torpedo  tubes,  against  ten  12-'pounder  and 
eight  3-pounder  quick-tirers  in  the  British  boats.  There 
^are  t-o  be  four  anuuunition  hoists  for  the  Sin.  guns.  The 
ammunition  carried  will  be  3,600  rounds,  equal  to  300  per 
gun.  Guns,  mountings,  and  amjimnitioii  make  up  a  weight 
of  140  tons.  The  American  vessels  have  not  been  ordered ; 
tenders,  however,  have  been  invited. 


PowKRFUL  Locomotives  on  the  Highland  Railway. — 
At  the  Loohgonu  Works  of  the  Highland  Railway  Com- 
pany there  is  now  in  coiu'se  of  compiletion  the  first  of  a 
new  type  of  powerful  six-wheeled  coupled  express  loco- 
motives, which  are  being  erected  from  the  designs  of  Mr. 
P.  Drummond,  the  locomotive  su])erintendent  of  the  High- 
land line,  and  intended  for  hauling,  without  assistance, 
the  more  impoi-tant  through  express  trains  over  the  severe 
gradients  between  Perth  and  Inverness,  the  majority  of 
which  are  composed  of  the  heavy  rolling  stock  of  other 
Scotch  and  English  railway  companies.  The  locomotives 
for  the  Highland  Railway  will  be  somewhat  unique,  inas- 
much as  they  will  have  a  heating  sm'face  in  excess  of  that 
of  any  other  locomotives  in  operation  in  Great  Britain. 
The  coupled  wheels  will  have  a  diameter  of  5  ft.  9  in.,  the 
cylinders  a  diameter  of  19|in.,  and  a  piston  stroke  of 
26  in.  The  barrel  of  the  boiler  has  a  length  of  14  ft.  ih  in., 
the  firebox  a  length  of  8  ft.,  whilst  the  boiler  pressure  is 
1801b.  per  square  inch,  and  the  heating  surface  2,618 
square  feet. 


Steam  Stop  Valves  and  Gauges. — At  a  meeting  of  the 
Leed«  Association  of  Engineers,  held  on  November  24:th, 
Mr.  A.  H.  Hopkinson  read  a  paper  on  the  above  subject. 
Under  modern  conditions  of  steam,  he  said,  the  ordinary 
screw-down  or  wedge  type  of  valve  was  difficult  to  make 
fluid  tight,  and  was  often  dangerous.  This  had  been 
borne  out  by  the  Board  of  TVade  reports.  Mr.  Hopkinson 
pointed  out  the  connnon  defects,  and  described  a  valve  in 
which  he  maintained  these  were  practically  eliminated. 
In  addition  to  jiroper  mechanism,  he  said,  the  materials 
should  be  suited  to  the  different  parts,  the  workmanship 
accurate,  and  each  part  separately  tested  both  by  water 
and  steam.  Valves  had  been  made  which  worked  satis- 
factorily under  a  ])ressure  of  350  lb.  per  square  inch,  and 
with  300  deg.  of  superheat.  In  the  course  of  the  dis- 
cussion, Mr.  Koljiiison  said  that  lie  had  experienced  some 
unfortunate  accidents  with  steam  valves.  There  was  a 
continued  re-adjustment  necessary  between  increased  steam 
pressures  and  more  efficient  valves.  He  expected  to  see 
])ressures  of  1,0001b.  to  the  square  inch.  The  president 
(Mr.  G.  II.  Gold«ack)  occujDied  the  chair. 


LITERATURE. 


The  Ratepayer's   Guide."    By  H.  Goddai'd,  surveyor. 

Published  by  the  author,  St.   Stephen's  Chambers, 

Wolverhampton. 
A  comprehensive  pamphlet  on  the  assessment  question,  the 
portion  dealhig  with  the  debatable  subject  of  the  rating  of 
Uiiichinery  appealing  particularly  to  the  engineer,  whether 
he  be  landlord  or  tenant. 


'■  Motors  and  Motor  Driving."  By  Alfred  C.  Harmsworth 
and  others.  The  Badminton  Librar^^  Third  edition. 
London  :  Longmans,  Green,  and  Co.,  39,  Paternoster 
Row. 

This  book  has  essentially  been  compiled  for  tlie-  benefit 
of  users  and  owners  of  motor  cars,  and  appeals  more  par- 
ticularly to  those  fortunate  beings  who  can  consider 
"  motoring  "  as  a  pastime  or  sport.  The  book,  however, 
treats  of  the  various  phases,  practical  and  otherwise,  that 


arise  through  accident,  design,  or  neglect,  and  the 
number  of  authors  who  have  written  on  the  points  upon 
wiiich  they  are  particularly  well  informed  is  a  guarantee 
of  the  reliability  of  the  contents.  It  will  perhaps  more 
impress  readers  by  mentioning  who  some  of  these  various 
contributors  are  :  The  Marquis  de  Chasseloup-Laubat,  Hon. 
John  Scott-Montagu,  M.P.,  Sir  David  Salomons,  Bart., 
the  Hon  C.  S.  Rolls,  Henry  Sturmey,  R.  J.  Macredy,  and 
the  Rigiht  Hon.  Sir  J.  H.  A.  Macdonald,  and  Lady  Jeune. 
Commencing  with  a  short  history  of  the  motor  car,  the 
following  chapters  discuss  the  utility  and  the  choice  of 
cars,  suitable  dress  for  motoring,  and  a  chapter  on  health 
by  Sir  Henry  Thom}«on.  More  technical  chapters  then 
follow,  dealing  with  stabling  and  its  management,  the 
engine,  ignition  gearing,  tyres,  etc.,  and  chapters  on  steam 
and  electric  cars,  motor  cycles,  driving,  roads,  restive 
horses,  reminiscences,  S(nne  jjoints  of  law,  clubs,  and  racing- 
conclude  an  all-round  high-class  manual,  which  undoubtedly 
meets  the  requirements  of  those  motorists  who  take  more 
than  a  passing  interest  in  the  welfare  of  motor  cars. 

"  Loci  in  Mechanical  Drawing."  Part  III.  Piston  Accelera- 
tion. By  Alex.  MacLay,  B.Sc,  C.E.,  M.I.M.E.  Man- 
chester :  The  Technical  Publishing  Company  Limited, 
287,  Deansgate. 

This  work  is  given  as  Part  III.,  it  being  the  intention  to 
enlarge  and  divide  Part  I.  into  two  parts — ^one  treating 
with  Geometrical  Loci,  and  the  second  with  Mechanical 
Loci. 

The  book  before  us  deals  in  a  very  thorough  manner 
with  the  large  variety  of  problems  which  arise  in  connec- 
tion with  curves  of  velocity  and  acceleration  of  pistons, 
crank  and  connecting  rods,  and  until  a  designer  is  a 
thorough  master  of  this  somewhat  involved  subject  it 
cannot  be  said  he  has  attained  a  full  measure  of  know- 
ledge. It  will  be  noticed  that  the  author  has  judiciously 
worked  the  grajjhieal  method  hand  in  hand  with  the 
mathematical  phases,  a  plan  that  should  appeal  largely  to 
readers,  owing  to  the  mutual  hel]i  that  the  systems  give 
one  another. 


Books  Received. 

"  Official  Gazette  of  the  United  States  Patent  Office."  Vol. 
CXIIL,  Nos.  2  and  3.  Washhigtoa  :  Published  by 
authority  of  Congress. 

"  Model  Steam  Turbines  :  How  to  Design  and  Build  them." 

B}^  H.  H.  Harrison.    The  Model  E ngiiiccr  series.  No. 

23.      London :     Percival    Marshall    and  Company, 

Poppin's  Court,  Fleet  Street,  E.C. 
''  First-stage  Building  Construction."    By  B.  Cunningham. 

Second   Edition    (revised    and   enlarged).    London : 

W.  B.  Clive,  University  Tutorial  Press  Limited,  157, 

Drury  Lane,  London,  W.C. 

''  The  Comparative  Efficienc}'  of  English  and  Foreign 
Labour."  By  Lord  Brassej-,  K.C.B.,  D.C.L.  London  : 
Longmans,  Green,  and  Company,  Paternoster  Row. 

"  Modern  Electric  Practice."  Vol.  V.  Edited  by  Magnus 
Maclean,  M.A.,  D.Sc.  The  Gresham  Publishing  Com- 
pany, 34,  Southampton  Street,  Strand,  W.C. 


The  FreiKli  Admiralty  have  been  carrying  out  prolonged 
experiments  with  a  new  type  of  accumulator,  which  it  is 
expected  will  enable  the  design  of  submarine  boats  capable  of 
attaining-  a  speed  of  16  knots  an  liour.  The  greatest  secrecy 
is  being  preserved  in  regard  to  the  invention.  All  that  is  known 
about  it  is  that  it  is  lighter  than  any  accumulator  now  in  use, 
and  is  said  to  be  able  to  store  sufficient  energy  for  propelling- 
engines  of  1,000  I.H.P.  at  the  above  speed.  At  present  the 
accumulators  actually  in  use  upon  the  last  completed  submarine 
only  yield  230  H.P.  and  give  a  speed  of  11  knots;  the 
"  Emei  aude  "  type  of  boats  will  be  fitted  with  600  H.P.  accumu- 
lators, giving  a  speed  of  12  knots.  The  utilisation  of  the 
latest  type  of  accumulators  therefore  will  mark  a  great  develop- 
ment in  submarine  propulsion. 
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LEAVES  FROM  A  NAVAL  ENGINEER'S  NOTE 
BOOK.— XI. 

Connecting  Kods — {concluded  from  page  593). 

Connecting-rod  bolts  are  often  screwed  with  threads  of 
finer  pitoh  tlian  the  Whitworth  standard  for  the  particular 
size  of  bolt,  and  in  this  connectioji  Table  VIII.  has  been 
found  useful ;  the  reduction  of  effective  diameter  due  to 
threads  of  given  pitch  and  form  being  of  course  constant 
for  all  diameters  of  bolt 


TABLE  VIII. — Screwed  Bolts, — Eeduction  op  Diajieter 
DUE  TO  Threads  of  Whitworth  Standard  Form. 


Number  of 
threads  per  iiiuli. 

Reduction  of 
diameter  due  to 
threads. 

Nimibsr  of 
tlireads  per  inch. 

Reduction  of 
diameter  due  to 
threads. 

luclu'S. 

1 

Inc'hos. 

10 

OTisO 

0 

..; 

0-3'.13!t 

8 

O-KiOO 

•A 

0-4ii(i(i 

0-182S 

0--14,v; 

(i 

1 

0-2'i(>0 

0-4s7(i 

i\ 

0-2S44  i 

4 

0-3-200 

Since  the  accident  on  H.M.S.  Bullfinch,  already  referred 
to,  much  attention  has  been  paid  to  the  design  of  the  forked 


Fig.  H. 


ends  of  connecting  rods.  The  greatest  stress  on  any  section, 
as  for  instance  the  section  at  K,  fig.  9,  can  be  readily 
estimated  as  follows  : — 

Let  L  be  the  load  on  the  rod  in  pounds,  estimated  as 
before.  From  the  point  C,  fig.  9,  set  off  to  any  con- 
venient  scale    the   value  of  ^  and  completing  the 

parallelogram  of  forces  obtain  — .  Then  the  greatest 
stress  on  the  metal  at  K  may  be  taken  as — 

F 

/  =  —  X  +   pounds  per  square  nich, 

6 

K,  W,  and  F  being  taken  in  inches. 


Or  if  the  angle  0,  fig.  9,  is  known,  then 
L  fsin^  Tl 

A  being  the  area  of  the  section  in  sqtiare  inches,  and  Z  its 
modulus  to  resist  bending. 

The  distance  T,  fig.  9,  being  taken  in  inches,  the  stress/ 
will  be  in  pounds  per  square  inch. 


Fio.  10. 


For  rods  with  forked  ends  having  the  gudgeon  pins  shrunk 
into  the  jaws,  it  is  customary  to  neglect  the  support  thus 

given  to  the  jaw  ;  and  to  take  the  load  ^  as  acting  through 
the  centre  of  the  leaf  of  the  jaw  as  indicated  at  fig.  10. 


Fig.  11. 

The  stress  on  the  metal  at  H,  fig.  9,  is  often  considei'able 
owing  to  the  bending  force  due  to  the  load  ~  not  acting 

directly  over  the  centre  of  the  section.  The  greatest  stress 
here  may  be  taken  as — 

T      1  -E 
2  HW  IPW 
6 
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fl  +  ^^'\  pounds  per  square  inch. 


2  W 

H,  W,  and  the  distance  E,  fig.  9,  all  being  taken  in  inches. 

Fig.  11  shows  the  jaw  of  the  connecting  rods  of  the 
American  battleship,  Example  I,  Table  11.     Calculated  as 


Fig.  12. 

above,  the  greatest  stress'due  to  a  load  L  of  240,500  lb.  on 
the  rod,  equals  13,290  lb.  per  square  inch  on  the  section  at 
A;  13,800  1b.  per  square  inch  on  the  section  at  B;  and 
12,9601b.  per  square  inch  on  the  section  at  C.     For  this 


Fig.  13. 


;ype  of  forls  it  will  generally^ibe  found  that  the  greatest 
stress  occurs  on  a  section  such  that  the  angle  6  equals  about 
to  deg.    The  greatest  stress  on  the  metal  at  the  section  b 
quals  12,7801b.  per  square  inch. 
* 


The  greatest  stress  on  the  metal  immediately  under  the 
flange 

240500        r,      6x2]  I     i.-anii  ■  u 

=   X     1  +  -  =15480  lb.  per  square  inch, 

2x4x81       L^^J  1  1 

The  maximum  stresses  on  the  jaws  of  a  few  other  rods  of 
similar  type,  calculated  for  a  section  such  that  the  angle  d 
=  40  deg.,  are  given  below  : — 

Example. ^ — Greatest  stress  in  pounds  per  scjnare  inch. 

J,  Table  11.  (see  fig.  10)    13,415 

L,  Table  II   11,180 

M,  Table  11   14,000 

Bullfinch  original  rods  (see  fig.  12)    48,200 

Bullfinch  present  rods  (see  fig.  12)    9,445 

The  original  rods  fitted  on  H.M.S.  Bullfinch  had  forked 
ends,  as  shown  at  A,  fig.  12,  and  were  hollow ;  the  critical 
section  was  along  the  dotted  line  N,  and  the  rod  finally 
fractured  along  the  line  Y  Z.* 

The  greatest  stress  on  the  jaw  of  the  replaced  rods  (shown 
at  B,  fig.  12),  due  to  a  load  L,  is  on  the  section  marked  b 
and  equals  10,2701b.  per  square  inch.  The  calculated 
maximum  stresses  on  the  sections  lettered  on  the  sketch 
B,  fig.  1 2,  are  : — 

Sectiuii  marked  Greatest  stress  uu  the 

u  1  sketch  B,  sectiuii  due  to  a  load  L, 

fig.  12.  pounds  per  .square  ineh. 

a    8570 

b    10270 

The  40  deg.  line   9445 

e    8580 

g    8540 

The  calculated  maximum  stress  on  the  original  ro  1  due  to 
a  load  L,  on  the  section  marked  C  C,  fig.  12,  is  40,300  lb. 
per  square  inch,  and  the  greatest  stress  on  the  smallest 
section  of  the  leaf  of  the  jaw,  just  under  the  flange,  equals 
21,860  lb.  per  square  inch. 

The  form  of  forked  end  shown  at  B,  fig.  12,  is  now  being 
very  generally  adopted  for  the  connecting  rods  of  naval 
engines,  the  angle  </>  being  commonly  30  deg. 

To  impart  some  degree  of  endwise  flexibility  the  connecting 
rods  of  high-speed  engines  of  torpedo  boats  are  sometimes 
formed  as  shown  at  fig.  13. 


WATER-TUBE  BOILERS. 


At  tlie  !5Ct;und  g-eiieral  meeting  of  the  scssiou  of  the  Nortli- 
East  Coast  Institution  of  Euo-ineers  and  Shipbuilders,  held  on 
the  25tli  lilt.,  an  important  paper  was  read  on  "  A  Comparisoii 
of  Vertical  and  Horizontal  Tubes  in  Water-tube  Boilers," 
by  Mr.  W.  R.  Cummins.  The  object  of  the  paper  was  to  raise  a 
discussion  on  the  relative  merits  of  vertical  and  horizontal 
tubes,  and  for  this  purpose  Mr.  Cummins  dealt  at  length  with 
tlie  conditions  which  have  to  be  fulfilled  to  make  a  commercially 
successful  boiler.  The  necessary  conditions  for  success  he 
divided  under  four  heads,  those  affecting-  the  fuel  economy, 
those  affecting  the  weight  and  space  economy,  the  conditions 
affecting  the  cost  or  capital  economy,  and  the  conditions  affecting 
the  working  or  maintenance  economy.  The  balance  of  advan- 
tages aiipeared  to  Mr.  Cummins  to  be  with  the  vertical  tube 
boiler.  This  was  to  a  great  extent  confirmed  by  the  last  report 
of  the  Boiler  Committee,  who  gave  most  praise  to  the  Yarrow 
boiler.  The  choice  of  a  boiler,  however,  must  depend  entirely 
on  the  conditions  required  in  each  particular  case.  On  a 
toi'pedo  boat  everything  must  be  sacrificed  to  weight  and  space 
economy.  On  a  battleship  or  cruiser  weight  and  s^oace  were 
still  important,  but  sacrifices  must  be  made  to  fuel  economy  and 
working  economy.  On  a  liner  fuel  economy  and  working 
economy  were  paramount.  On  a  tramp  steamer  cost  economy 
was  most  important.  In  all  cases,  however,  fuel  economy  was  a 
vital  point,  and  unless  a  boiler  was,  j)(:r  economical  in 
fuel  it  would  not  in  the  end  be  able  to  ,  compete  with  other 
boilers  of  superior  economy,  however  many  other  virtues  it 
might  jjossess. 

'  ScJ  Kjigiiieei-ing,  vol.  Ixxvii.,  page  179. 
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MODERN    IRONFOUNDRY  PRACTICE.* 

By  Geo.  R.  Bale,  Assoc.  M.  Inst. C.E. 

The  resistance  of  cast  iron  to  shearing  is  very  difficult  to 
determine  with  any  degree  of  accuracy,  owing  to  the 
difficulty  of  ensuring  a  uniform  distribution  of  stress  on  the 
section.  Care  must  also  be  taken  to  avoid  bending  stresses. 
In  some  shearing  experiments  carried  out  at  University 
College,!  the  specimens  were  turned  to  a  diameter  of  1  in.  at 
the  body,  and  had  two  grooves  turned  iu  them  with  arouiid- 
nosid  tool,  1  in.  apart,  the  diameter  at  the  bottom  of  the 
groove  being  |  in.  They  were  tested  in  double  shear,  but 
with  only  one  exception  they  broke  through  one  groove 
only.  The  total  pull  shown  by  the  steelyard  at  breaking, 
when  divided  by  the  double  area,  gave  a  shearing  stress  of 
from  two  to  three  tons  per  square  inch,  while  the  only  piece 

30  — I  1 — — I  1  r  1  1  1  1       I  -K 


0  10,000  20,000  30,000  40,000  SO.OOq 

Value  of  /  ill  lbs.  per  square  inch. 
Fig.  303. — Stress-strain  curve  for  cast  iron  vnider  torsion. 


that  showed  any  signs  of  breaking  in  b  )th  grooves  had  a 
shearing  stress  of  tons  per  square  inch  on  the  double 
area.  This  specimen  cracked  in  one  groove  an  1  broke  off  in 
the  other.  In  view  of  this  fact,  it  appears  highly  probable 
that  the  other  specimens  broke  in  single  shear,  the  strain 
being  so  extremely  small  that  one  groove  was  sheared 
through  before  any  stress  was  thrown  on  the  other.  In  the 
following  summary  of  the  results  obtained  the  shearing 
stress  is  therefore  given  as  though  the  test  piece  had  been 
broken  in  single  shear  ;  also  the  mean  values  given  include  all 
the  test  pieces  of  each  series,  although  some  did  not  break 
entirely  through  the  groove,  yet  the  fracture  always  stai'ted 
in  the  groove,  and  the  stress  given  is  that  measured  at  the 
moment  when  fracture  commenced.  All  the  fractures 
showed  sound  grey  iron. 

Series  I. — Eleven  specimens  cast  on  end  from  a  mixture  of 
1  part  Dalmelington  pig  and  5  parts  of  best  scrap. 
Shearing  stress  per  square  inch. 


Lbs. 

Tons. 

13,860 

6-18 

10,280 

4-56 

11,860 

5-29 

Series  II. — Twelve  specimens  cast  on  end  from  a  mixture 
of  1  part  Sunderland  pig  and  3  parts  of  scrap. 
Shearing  stress  per  square  inch. 


Lbs. 

Tons. 

13,740 

6-12 

9,280 

4-14 

11,420 

5-08 

All  the  specimens  had  a  layer  of  about  ^  in.  turned  off 
to  bring  them  to  size. 

*  For  previous  article  see  page  655. 

+  Paper  by  Messrs.  Piatt  and  Hayward,  Minutes  of  the  Proceedings,  Inst.C.E., 
vol.  xc,  page  382. 


Three  bars,  cast  on  end  from  the  same  ladles  as  were 
those  for  the  foregoing  tests,  were  tested  in  tension,  and 
gave  the  results  tabulated  below.  The  bars  were  oast  1^  in. 
diameter,  and  were  tested  with  the  skin  on.  A  and  C 
belong  to  the  first  series,  while  B  belongs  to  the  second. 
The  tenacity  of  each  set  was  apparently  nearly  the  same, 
the  mean  of  A  and  C  being  11 '26  tons  per  square  inch,  and 
the  tenacity  of  B  11-77  tons. 


Specimen. 

A. 

B. 

C. 

Average  for 
the  three 
sijecimens. 

Ultimate  tensile  strength 

per  square  inch — 

22,140 

26,380 

28,310 

25,610 

9-88 

11-77 

12-64 

11-43 

Specific  extension'   

0-663 

0-619 

0-64S 

0-643 

Modulus  of  elasticity  

15,083,000 

16,155,000 

15,43-2,000 

15,560,000 

*  Specific  extension  is  a  term  adopte  i  originally  by  Dr.  Kennedy,  and  implies 
the  average  extension  of  a  test  piece  10  in.  lonj;,  in  thousandths  of  an  inch,  for  a 
stress  of  1,0001b.  per  square  inch  ;  it  is  calculated  from  the  extensions  before  the 
limit  of  elasticity  is  reached.  The  modulus  of  elasticity  is  the  quotient  of  10'  by 
the  specific  extension. 


The  bars  were  cast  with  bulb-shaped  ends,  which  were 
held  in  corresponding  dies  in  the  machine.  Any  initial 
strain  was  first  taken  out  of  the  test  piece  by  repeated 
applications  of  a  load  about  three-quarters  of  the  limit  of 
elasticity. 

The  average  shearing  sti'ength  of  the  bars  of  Series  I.  will 
be  seen  to  be  47  per  cent  of  the  ultimate  tensile  strength  of 
the  material,  and  of  tho.-e  of  Series  II.  43-3  per  cent. 

The  shearing  strength  of  materials  in  torsion  is  greater 
than  in  direct  shear,  and  the  ratio  of  the  one  to  the  other 
is  found  to  have  a  definite  value  for  any  given  material  where 
the  size  and  form  of  the  test  piece  are  the  same.  The 
ordinai-y  expression  for  resistance  to  torsion  is 
T  =/Z, 

T  being  the  twisting  moment,  Z  the  polar  modulus  of  the 
section,  and    the  shearing  stress  in  the  most  strained  layer. 
For  a  circular  section  of  diameter  D,  this  becomes 

T  =  ^/D^  =  0-196/D'; 

and  for  a  square  section  of  side  S, 

T  =  0-208 /SI 


Fig.  301. 

When  T  represents  the  twisting  moment  which  breaks  the 
bar,  the  above  expressions  become  empirical,  and  /  then  has 
values  greater  than  the  real  shearing  stress.    Such  values  - 
of  /  are  best   referred  to  as  "  coefficients  of  torsional 
strength." 

The  well-known  peudulum-torsional  testing  machine  of 
Professor  Thurston  is  simple  and  ingenious,  but  defective. 
A  test  piece  prepared  for  use  with  this  machine  is  shown  at 
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fig.  301.  It  consists  of  a  small  cylindrical  bar,  about  |in. 
diameter,  with  square  end?.  As  the  machine  will  only  take 
so  short  a  test  piece,  its  indications  of  elastic  twist  are 
valueless,  and  even  its  indications  of  final  twist  must  be  to 
some  extent  affected.  The  square  ends  of  the  test  piece  are 
held  in  a  pair  of  jaws,  one  connected  with  a  heavily-weighted 
pendulum,  the  other  with  a  worm  and  wheel.  By  actuating 
the  worm  gear  one  end  of  the  specimen  is  rotated,  and  tlie 
twistiug  moment  is  balanced  by  the  weighted  pendulum 
acting  at  the  other  end,  and  is  measured  by  the  sine  of  the 
angle  through  which  the  pendulum  is  moved.  This  was  the 
first  testing  machine  arranged  to  produce  autographic 
diagrams ;  a  drum  attached  to  the  worm-wheel  shackle 
carries  a  sheet  of  specially-ruled  paper,  and  a  pencil  is 
attached  to  the  pendulum  and  turns  with  it.  Hence  the 
pencil  traces  on  the  drum  a  circumferential  line,  the  length 
of  which  is  directly  proportional  to  the  difierence  of  motion 
at  the  two  ends,  or  to  the  twist  of  the  test  piece. 
Simultaneously  the  pencil  is  made  to  move  in  a  direction 
parallel  to  the  axis  of  the  specimen ;  as  it  rotates  with  the 
pendulum  it  is  forced  by  a  curved  guide  to  move  axially  a 
distance  proportional  to  the  twisting  moment  [sine  of  angle 
of  inclination  of  pendulum].  In  this  way  the  pencil 
automatically  draws  a  stress-strain  diagram,  with  strains  or 
angles  of  twist  as   abscissae   and   twisting   moments  as 


Fig.  302. 

ordinates.  Taking  the  register  of  the  strains  from  the 
shackles  in  which  the  test  piece  is  held  is,  of  course,  wrong 
in  principle,  since  any  crushing  of  the  ends  of  the  piece  gets 
registered  as  part  of  the  deformation. 

The  machine  sketched  at  fig.  302  is  an  improvement  on 
Thurston's.  In  this  machine  the  twist  is  applied  through 
a  worm  gear.  The  test  piece  itself  is  turned  at  the  ends 
and  centred  at  one  end  in  the  mandrel  of  the  worm  wheel, 
and  at  the  other  in  the  boss  of  the  steelyard.  Before  the 
stress  is  applied  it  lies  quite  freely  in  the  bored  holes  which 
centre  it;  it  is  at  all  times  free  to  move  endwise,  and  is 
driven  from  an  arm  on  the  mandrel  through  a  friction 
clutch.  A  similar  clutch  at  the  other  end  of  the  test  piece 
transmits  the  pressure  to  the  steelyard,  and  causes  it  to 
rise  from  its  fulcrum  and  float.  An  arrangement  is  made 
by  which  the  actual  lift  of  the  steelyard  is  kept  so  small  as 
to  be  negligible.     During  a  test  the  steelyard  is  kept 


floating  by_ moving  the  weight  out  along  it  as  the  twistiug 
moment  is  increased.  An  optical  apparatus  consisting  of 
mirrors  is  used  to  measure  the  small  twists  before  the  limit 
of  elasticity  of  the  material  is  attained.  With  tijis  apparatus 
diflerences  of  one-fiftieth  of  a  degree  can  be  ascertained 
with  a  fair  degree  of  accuracy.  Torsion  experiments  with 
specimens  of  iron  cast  from  the  same  melts  as  were  those 
for  the  shearing  experiments,  referred  to  above,  were  carried 
out  on  a  machine  of  the  type  sketched  at  fig.  302  by  Messrs. 
Piatt  and  Hay  ward.  The  test  pieces  were  16  in.  long,  the' 
two  ends  being  turned  to  1  in.  diameter  for  a  length  of  3  in. 
They  were  cast  in.  diameter  in  the  body,  and  some  were 
tested  with  the  skin  on,  and  others  after  being  turned  to  a 
diameter  of  |  in.  The  results  obtained  may  be  summarised 
as  below : — 

Six  turned  specimens  from  a  mixture  of  1  part  Dalmeliugton 
pig  and  5  parts  best  scrap.  Value  of  coefficient  of 
torsional  strength  /'. 


Lbs.  per 

Tons  per 

square  inch. 

square  inch. 

40,100 

ITJ 

28,450 

12-7 

33,040 

15-9 

Three  specimens  of  the  same  iron  tested  with  the  skin  on 
gave  values  of /'of  16'3,  17*2,  and  20'9  tons  per  square  inch 
respectively,  the  average  for  the  three  being  thus  1«*1  tons 
per  square  inch. 

Six  turned  specimens  from  a  mixture  of  1  part  Sunderland 
pig  and  3  parts  scrap.  Value  of  coefficient  of  torsional 
strength  /. 


Lbs.  per 

Tons  per 

square  inch. 

square  inch. 

41,800 

18-7 

33,900 

15-1 

38,200 

17-1 

Five  specimens  of  this  same  iron  tested  with  the  skin  on 
gave  values  of  /  ranging  from  14'3  tons  per  square  inch  to 
16'7  tons  per  square  inch,  but  with  one  exception  these 
specimens  all  suffered  with  sponginess.  The  calculated 
values  of  the  modulus  of  elasticity  were  higher  for  the 
unturned  specimens  than  for  the  turned,  the  average  value 
for  the  former  being  7,335,000  lb.  per  square  inch,  and  for 
the  latter  6,882,5001b. 

Fig  303  shows  a  typical  stress-strain  curve  of  cast  iron 
under  torsion.  No  sign  of  a  limit  of  elasticity  is  shown,  the 
deflections  increasing  more  rapidly  than  the  stress  through- 
out practically  the  whole  range. 

A  cast-iron  specimen  broken  by  torsion  usually  presents 
a  fracture  suggesting  that  it  gave  way  by  shearing  at  two 
points  on  opposite  sides,  and  that  a  rent,  then  started 
diagonally  across  between  these  points,  leaving  a  surface 
which  is  nearly  helical. 

The  value  of  the  coefficient  of  torsional  strength  of 
malleable  cast  iron  is  about  26  tons  per  square  inch.  The 
actual  figures  obtained  in  a  series  of  tests  of  bars  of  circular 
section,  about  |  in.  diameter,  are  given  below  : — 


Dimensions  of  test 
piece. 

Value  of  coe£6cient  of 
torsional  strength. 

Final  twist  on 
a  length  equal 
to  the  diameter. 
De^. 

Mcdulus  of 
elasticity  in 
pounds 
per  square  incii. 

Diameter 
in  inches. 

Length  in 
inches. 

Pounds  per 
square  inch. 

Tons  per 
square  inch. 

0-67S 

7 

57,000 

•25-5 

19-0 

10,650,000 

0-676 

57,000 

25-5 

19-7 

8,700,000 

0  667 

7 

58,000 

25-9 

19-2 

8,ueo.ooo 
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The  mean  value  for  the  modulus  of  elasticity  is 
9,437,000  lb.  per  square  inch.  For  another  set  of  torsional 
tests  of  malleable  cast  iron  the  average  value  for  the 
modulus  of  elasticity  works  out  at  9,255,0001b.  per  square 
inch;  the  mean  value  of  /,  26'8  tons  per  square  inch;  and 
the  average  final  twist  on  a  length  equal  to  the  diameter, 
33  deg. 

The  system  of  testing  and  regulating  foundry  iron  known 
as  "Keep's  Mechanical  Analysis"  is  now  largely  employed, 
nrore  particularly  in  America.  The  system  is  based  on  the 
fact,  first  demonstrated  by  Mr.  W.  J.  Keep  in  1885,  that  the 
shrinkage  of  a  test  bar  varies  inversely  as  the  silicon  it 
contains,  oi",  in  other  words,  that  the  measure  of  shrinkage 
is  practically  equivalent  to  a  chemical  analysis  for  silicon. 
It  is  also  founded  on  the  fact  that  the  jihysical  properties, 
apart  from  shrinkage  and  softness,  are  not  wholly  governed 
by  the  chemical  composition  of  the  casting.  Mechanical 
analysis  measures  the  physical  properties  of  the  iron,  which 
are  shrinkage,  strength,  deflection,  set,  and  depth  of  chill. 
The  best  size  of  test  bar  for  mechanical  analysis  is  one  of 
|-  in.  square  section,  as  this  is  found  to  show  the  greatest 
variation  in  strength  and  shrinkage  for  the  smallest  variation 
in  chemical  composition.  The  measure  of  shrinkage  shows 
at  once  whether  more  or  less  silicon  is  required  to  bring  the 
quality  of  the  metal  to  an  accepted  standard  of  excellence. 
Each  foundry  fixes  upon  its  best  record  for  any  particular 
class  of  castings,  and  the  shrinkage  of  a  |  in.  square  test  bar 
must  come  up  to  the  record  whenever  such  class  of  castings 
is  to  be  I'epeated.  Should  the  shrinkage  be  higher  than  the 
standard,  more  silicon  is  required  in  the  mixture  ;  if  it  is 
lower,  less  silicon  is  needed,  and  more  scrap  or  a  cheaper 
grade  of  pig  may  be  employed. 

As  already  pointed  out,  the  shrinkage  of  a  test  bar  varies 
inversely  as  the  silicon  it  contains,  and  as  ne  ir  as  can  be 
determined  by  actual  practice  every  0'25  per  cent  of  increase 
in  silicon  is  equivalent  to  0*006  in.  per  foot  decrease  in 
shrinkage  of  a  |  in.  square  test  bar.  The  percentage  of 
silicon  and  the  corresponding  shrinkage  of  this  size  of  bar 
are  found  to  be  : — 


Silicon,  per  cent. 

Slniukage  per  foot  of 
a  i  in.  square  test  bar, 
in  inches. 

1-00 

0-1  S3 

1-25 

0-177 

1-60 

0-171 

1-75 

0-166 

2-00 

0-159 

2-25 

0-153 

2-50 

0-147 

2  75 

0-141 

3-00 

0-135 

3-25 

0-129 

3-50 

0-123 

Sulphur  has  a  stronger  influence,  and  increases  the 
shrinkage  more  than  silicon  increases  it,  but  does  not  have 
so  wide  a  range  ;  hence,  unless  the  sulphur  is  abnormally 
high,  the  silicon  is  the  controlling  element. 

In  depending  upon  silicon  to  decrease  shrinkage,  attention 
must,  of  course,  be  paid  to  the  other  metalloids  present; 
thus,  with  high  phosphorus,  which  also  reduces  shrinkage, 
the  result  is  proportionately  larger.  Manganese,  with  high 
silicon,  helps  to  reduce  shrinkage  by  neutralising  the  eflect 
of  Bulphur,  but  when  high  enough  to  change  graphite  into 
combined  carbon  it  acts  slower,  and  in  some  cases  just  the 
reverse.  A  noticeable  feature  about  the  shrinkage  of  cast 
iron  is  that  a  test  bar  taken  from  the  first  part  of  a  melt 
usually  shows  greater  shrinkage  than  one  from  the  latter 


part  of  the  heat,  the  silicon  being  the  same  ;  this  is  probably 
due  to  a  difference  in  the  carbjus,  blast,  temperature,  etc. 

Test  bars  for  shrinkage  tests  are  commonly  moulded  in 
an  ordinary  flask,  using  fine  sand,  and  are  poured  through  a 
skimming  gate,  the  iron  entering  the  underside  of  the 
mould.  Tbe  bars  should  be  poured  with  iron  near  the 
middle  of  the  he  it.  The  patterns,  of  brass  or  hardwood,  are 
placed  on  an  iron  follovv-baard.  At  the  ends  of  the  patterns 
are  iron  pieces,  which  form  the  ends  of  the  mould  and  chill 
the  ends  of  the  test  bars.  Their  faces  should  be  moistened 
with  kerosene  before  and  after  use,  to  prevent  rusting.  After 
casting,  the  bars  and  chill  pieces  are  placed  on  the  follow- 
board  in  the  same  positions  as  when  the  patterns  were  set.  A 
taper  or  wedge-shaped  scale  is  then  passed  between  the  chill 
piece  and  the  end  of  the  bar,  and  the  width  of  this  space, 
as  measured  by  the  graduations  on  the  scale,  shows  the 
shrinkage  per  foot.  To  measure  the  depth  of  chill,  one 
c  ruer  of  the  test  bar  is  split  off. 

(To  he  continued.) 


PERMANENT  WAY    FOR  TRAMWAYS.* 

{Concluded  from  jMge  603.) 

Sjjdcial  \\  urk. — It  is  sale  to  assert  tbat  there  liaa  uever 
been  built  a  tramway  t]iat  has  not  had  a  section  of  track  that 
required  some  special  consideration  other  than  that  given  to 
straigJit  track  bciore  it  could  be  laid  in  position.  Most  systems 
have  a  large  percentage  of  their  track  made  up  of  curves, 
crossings,  etc.,  and  in  most  cases  these  have  to  be  made  up 
to  suit  given  locations,  hence  the  term  "  special  work."  It 
is  usual  on  all  curves  over  500  ft.  radius  to  sj^ring  in  the  rails  as 
the  work  proceeds,  as  they  can  be  relied  on  to  retain  their 
position,  but  with  curves  of  less  radius  it  is  advisable  to  employ 
a  "  jim  crow."  The  author  thinks  it  is  better  to  employ  the 
jim  crow  on  all  curves  and  not  trust  to  the  rails  retaining  their 
position.  In  the  early  days  all  curves  were  "  simple  "  or 
curves  built  from  one  centre,  but  since  the  advent  of  "  electric 
traction  "  and  higher  speeds  it  has  become  nearly  general 
practice  to  compound  the  curves — i.e.,  commence  with  a  long 
radius,  and  gradually  reduce  same  until  the  desired  curvature  is 
reached  for  the  centre  portion  of  the  curves.  This  is  done 
from  each  end  so  as  to  make  a  curve  that  is  symmetrical  about 
the  radial  line  at  the  centre.  Theoretically,  the  most  satisfac- 
tory curve  is  the  spiral,  with  gradually  increasing  curvature; 
but  practically  a  compound  curve  as  described  above  gives 
just  as  satisfactory  results,  while  being  much  easier  to  figure 
out.  It  will  be  found  quite  imijossible  to  detect  any  difference 
in  the  motion  of  a  car  when  rounding  such  a  curve  if  a  sufficient 
number  of  centres  has  been  employed  and  the  arcs  kejit  short. 
It  will  be  found  advisable  to  keep  the  arcs  made  from  the 
different  radii  iless  than  the  car  wheel  base,  otherwise  a  jerky 
motion  will  be  given  to  the  car  when  passing  round  such  a 
ciurve.  As  it  is  desirable  for  all  cars  to  clear  and  pass  one 
another  on  curves,  the  advantage  compounding  gives  will  be 
clearly  seen  by  reference  to  figs.  8  and  9,  which  show  the  over- 
hang and  clearances  on  a  simiile  and  compound  curve  round  a 
given  corner.  As  special  work  covers  such  a  vast  amount  of 
detail,  and  both  space  and  time  is  limited,  the  author  has  pre- 
pared drawings  illustrating  the  various  simple  layouts,  giving 
the  names  most  generally  used  (fig.  1).  There  are  many  other 
peculiar  and  comijlex  arraJigements  of  track  work  to  which 
no  specific  name  can  be  given  other  than  "  special  work." 
Outside  the  curves  the  pieces  that  go  to  make  up  a  section  of 
special  work  arc :  Movable  and  spring  joints.  Fixed  points 
and  crossings. 

These  have  been  igreatly  unproved  during  the  last  few 
years  by  the  introduction  of  manganese  into  the  steel,  thus 
giving  a  much  harder  and  more  durable  steel.  Points  and 
crossings,  owing  to  their  short  length,  are  especially  liable  to 
work  loose,  and  great  care  is  required  in  the  design  of  the 
joints  with  the  rails.  Their  bases  should  be  wide  and  well 
supported,  and  the  grooves  reduced  so  as  to  help  the  wheel 
over  that  portion  where  it  cannot  ride  on  the  tread.  Their 
lead  oft  from  tlie  straight  should  be  as  easy  as  ijossible  so  as 
to  prevent  undue  racking  of  the  cars  and  discomfort  to  the 
passengers.  Many  of  the  points  and  crossings  now  installed  are 
fitted  with  renewable  wearing  iiieces,  but  it  is  doubtful  if 
thev  will  last  as  long  as  a  good  sound  steel  casting.  Consider- 
able trouble  is  experienced  in  renewing  tliese  pieces  on  account 
of  wear  'on  the  rest  of  the  point  ;  this  does  not  allow  the  new 
piece  to  bed  down  sufficiently,  and  thus  a  jar  is  given  to  the 

'  Paper  read  before  the  Rugby  Engiaeeriug  Society  on  November  3rd,  1904,  by 
Mr.  C.  T.  Taylor. 
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car  when  passing  these  points.  All  movable  points  should  be 
provided  with  side  boxes,  so  as  to  permit  of  easy  removal  of 
the  tongue  without  interference  with  the  paving.  The  greatest 
care  should  be  exercised  in  the  laying  of  points  and  crossings, 
as  if  they  arc  badly  laid  their  life  is  sliortened,  cars  are  liable 
to  jump  the  points  and  become  derailed,  and  the  force  of  im- 
pact is  frequently  sucli  as  to  cause  discomfort  and  jDossible 
injury  to  passengers.  Care  should  always  be  taken  not  to 
lay  points  so  as  to  turn  out  towards  the  inside  of  a  curve,  as 
this  involves  an  increased  angle  of  deflection  with  its  conse- 
quent jerk.  The  angle  of  any  cros.sing  should  not  exceed  1  to 
9,  and  the  tops  of  all  crossings  outside  the  tread  should  be 
chequered. 

Tlie  usual  length  of  point  employed  is  7ft.  Gin.  with  a  1  in 
3i  lead  off,  but  longer  ijoints  are  sometimes  employed,  these, 
however,  have  to  be  specially  manufactured.  Crossings  vary 
in  length  according  to  the  angle,  and  in  nearly  every  instance 
'■  except  in  the  case  of  turnouts  and  cross  over  roads,"  have 
to  be  made  to  suit  the  requirements. 


Fig.  8. 


Fig.  9. 


Drain  rails  are  not  recommended,  as  their  short  lengths 
necessitates  joints  close  together :  a  better  arrangement  is  to 
drill  several  holes  in  the  bottom  of  the  groove,  or  cut  away  a 
short  length  of  the  rail  lip  and  insert  a  drain  box  or  special 
gulley. 

Rail  Bvd  or  Fovndation. — In  preparing  the  road  bed  for 
the  concrete,  care  should  be  taken  to  see  that  sufficient  super 
elevation  is  allowed  for  the  outer  rail  on  curves,  and  that  the 
camber  of  the  roadway  is  maintained. 

All  tramway  permanent  way  should  have  a  foundation 
of  Portland  cement  concrete  not  less  than  6  in.  deep.  This 
should  be  composed  of  one  part  of  cement  to  six  of  broken  stone 
and  sand. 

There  are  several  methods  of  laying  this  foundation ;  pro- 
bably the  first  method  was  to  lay  the  6  in.  layer  as  nearly  as 
possible  to  the  required  level  viatli  a  smooth  top,  and  when  the 
rails  were  laid  to  ram   in  cement  grout  in  teh   spaces  left 
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between  the  hollows  in  the  concrete  and  the  rail  flange.  This 
is  a  bad  method  as  it  cannot  be  done  tightly  enough ;  another 
method  is  to  pack  the  rail  to  the  required  level,  and  then  pack 
in  the  6  in.  layer  of  concrete  in  one  mass  and  finish  it  off.  This 
has  the  advantage  that  it  is  impossible  to  pack  a  mass  of 
plastic  concrete  6  in.  thick  so  as  to  take  the  weight  of  the  rail, 
and  consequently  the  rails  are  only  bearing  on  the  original 
support;  and  further,  if  it  were  possible,  the  slightest  vibration 
would  cause  the  still  plastic  concrete  to  sink  away  from 
the  rail  flanges.  The  method  the  author  considers  best  is 
to  put  the  6  in.  layer  of  concrete  in  as  truly  to  level  as  possible, 
but  from  \  in.  to  1  in.  lower  than  the  finished  level  of  the  rail 
flange.  After  this  has  set,  the  rails  should  be  put  in  position,  and 
brought  to  a  true  level  by  cement  packing  at  the  joint  and  two  or 
three  intermediate  places  on  a  30  ft.  rail;  two  men  should  then 
be  set  to  work,  one  on  each  side,  to  pack  the  space  between  the 
rail  flange  and  concrete  bed.  This  packing  should  be  composed 
of  one  part  granite  chips  or  cliivers  that  will  pass  a  \  in.  mesh, 
two  parts  sand  and  one  part  Portland  cement.  The  whole  to  be 
slightly  damped  before  packing,  and  well  watered  afterwards 
through  a  rose  or  nozzle. 

Vaving.—Vt,  is  essential  that  the  paving  used  for  tramways 
should  be  as  imperishable  as  possible,  and  at  the  same  time 


give  a  safe  and  firm  foothold  without  the  use  of  sand,  under  all 
atmospheric  conditions. 

Granite  or  other  stone  blocks  are  usually  employed,  the 
type  depending  on  the  district.  These  usually  are  from  ,5  in.  to 
6  in.  in  depth,  laid  on  a  sand  bed  varying  in  depth  from  f  in. 
to  1  in.,  and  finished  from  \  in.  to  \  in.  above  the  rail  tread.  It 
is  now  usual  to  make  this  bed  of  a  mixture  of  dry  cement  and 
sand,  as  when  this  becomes  damj)  and  sets  it  gives  a  firm  and 
rigid  support,  and  undoubtedly  adds  to  the  life  of  the  paving. 
Pitch  grout  is  now  generally  used,  and  is  undoubtedly  the  best 
of  all  groutings  for  tramway  piirposes.  Its  superiority  over 
cement  grout  is  due  to  the  fact  that  it  is  more  elastic,  and 
instead  of  breaking,  yields  to  the  vibration  of  the  rails  and 
remains  water  tight.  One  of  the  chief  drawbacks  to  the  employ- 
ment of  pitch  on  electric  tramways  is  the  trouble  it  gives 
in  very  hot  weather,  when  it  bubbles  up,  fills  the  rail  groove  and 
insulates  the  car.  This  has  been  overcome  in  many  instances  by 
grouting  the  setts  for  three-quarters  of  the  way  up  in  pitch  and 
filling  in  the  remainder  with  cement  grouting  and  fine  chivers. 
All  setts  are  now  laid  as  closely  as  possible,  as  this  reduces  the 
amount  of  repairs  and  the  cost  of  maintenance.  For  this 
reason  it  is  necessary  to  see  that  they  are  well  dressed,  they 
should  also  be  of  various  lengths  from  Sin.  to  9  in.,  as  if  setts 
of  one  length  are  employed  the  cutting  of  closers  wastes  from 
10  per  cent  to  15  per  cent. 

Where  the  margins  of  a  tramway  abut  on  a  macadamised  road, 
they  should  be  finished  straight,  and  not  toothed,  as  this 
greatly  facilitates  the  maintenance  of  the  macadamized  road 
and  tlie  marginal  paving  itself,  as  tlie  macadam  can  be  rolled 
right  up  to  the  paving;  whereas  with  toothed  margins  there 
is  always  trouble  as  the  macadam  can  only  be  rolled  to  the 
outside  of  the  long  tooth,  and  the  space  between  the  long  and 
short  tooth  is  left  loose.  This  allows  surface  water  to  get  in, 
and  the  result  is  loose  setts  and  increased  maintenance.  Wood 
paving  is  on  account  of  its  noiseless  character  often  called  for 
in  busy  thoroughfares;  but  there  are  so  many  attendant  dis- 
advantages, especially  with  soft  wood,  that  a  tramway  engineer 
seldom  lays  it  from  choice.  It  .should  not  in  any  ease  be  laid 
on  grades  exceeding  1  in  18.  One  of  the  chief  troubles  with 
wood  paving  is  due  to  its  expansion  and  contraction.  It 
contracts  with  the  cold  as  well  as  from  excessive  dryness.  This 
allows  surface  water  to  penetrate  to  the  underbed  and  wash 
the  sand  from  the  joints,  thus  causing  the  blocks  to  rock  and 
tilt  and  the  surface  to  wear  unevenly,  and  in  very  wet  and 
snowy  weatlier  it  expands,  and  either  lifts  bodily  in  the  centre 
from  the  underbed  or  forces  the  ra'ls  out  of  gaiige. 

It  is  impossible  with  the  time  and  space  at  disposal  to  go 
thoroughly  into  the  details  of  permanent  way  construction, 
but  it  has  been  the  object  of  the  author  to  draw  attention 
to  the  importance  that  permanent  way  bears  to  the  success 
of  an  electric  operated  tramway,  and  to  impress  upon  all 
interested  how  essential  it  is  to  have  the  best  possible  material 
and  design,  and  in  construction,  to  pay  the  most  careful 
individual  attention  to  each  and  every  part. 


SIZES   OF  READY-MADE  ENGINEERING 
ARTICLES. 

By  A.  Inokutt,  Professor  of  Mechanical  Engineering, 
Imperial  University,  Japan. 

The  above  is  the  title  of  a  paper  read  before  a  Japanese 
Engineering  Society,  on  June  10th,  1904-,  by  Mr.  A. 
Inokuty,  M.E.,  Kogakuhakushi.  The  paper  deals  with  the 
irregularity  found  in  the  listed  sizes  in  catalogues  of  engines, 
pumping  and  hydraulic  machinery,  and  other  ready-made 
goods  of  that  class. 

The  author  refers  to  the  trade  lists  of  a  number  of  English 
engine  makers,  and  shows,  by  means  of  tables,  that  the 
intervals  between  sizes  from  the  smallest  to  the  largest  are 
not  by  any  means  evenly  graduated  by  regular  steps,  and 
consequently  are  not  calculated  to  produce  the  maximum 
of  convenience  to  purchasers.  He  even  ii:  vestigates  the 
question  more  exactly,  and  the  following  extract  will  doubt- 
less amuse  if  not  edify  machinery  builders  in  settling  the 
list  sizes  of  their  stock  goods. 

Su))pose  that  it  is'^required  to  manufacture  a  large  number  of  steam 
engines  of  a  certain  type  for  sale,  the  smallest  being  5  hor.se  power  and 
the  largest  47  horse  power.  It  is  assumed  that  eight  sizes  are  .sufficient 
to  meet  all  requirements  within  the  proposed  rauge  of  power.  Now, 
the  total  difierence  between  the  smallest  and  the  large.st  size  is 
47  -  5  =  42  horse  power,  and  this  42  must  be  distributed  among  (8-1) 
differences.  The  average  difference  is  therefore  6.  Now,  for  the 
successive  difierences  we  have 

6+0  [x), 

in  which  <p  [x)  may  be  any  function  of  x,  and  x  represents  the  order  of 
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sizes — that  is,  the  number  ;  the  only  condition  which  (p  niust  satisfy  is 

■where  ii  is  the  total  number  of  sizes. 

The  simplest  possible  form  which  the  function  <p  can  assume  is  zero, 
lu  this  case  the  horse  powers  of  the  engines  proceed  by  equal  differences, 
being  5,  11,  17,  23,  29,  35,  41,  47. 

The  next  simplest  form  of  (p 

<t>  (x)  =  c  {x  -  J  n), 
where  c  is  a  constant.    If  we  make  c  =  '7,  we  have 

6  +  0  (x)  =  6  +  -f  (a  -  J  X  8)  =  3-2  +  -7  x, 
and  the  successive  differences  are  3'9,  4'6,  5'3,  6'0,  6'7,  7'4,  8'1.  Adding 
to  5  the.se  differences  successively,  we  o)>tain  the  following  series  of 
horsepowers:  5,  8-9,  13-5,  IS'S,  24-8,  SI'S,  38-9,  iT'O.    Another  series 
of  sizes  is  obtained  by  making  the  constant  c  equal  to  1  ;  thus  : — 

TABLE. 


No. 

1 

2 

3 

4 

5 

6 

7 

8 

H.P. 

5 

8 

12 

17 

23 

30 

38 

47 

A  H.P. 

3 

4 

5 

6 

7 

8 

9 

A-  H.P. 

1 

1 

1 

1 

1 

1 

The  form  of  the  function  (p  next  in  order  of  simplicity  is  a  quadratic 
expression  ;  thus 

<p{x)  =  Ax-  +  Bx  +  C, 

'n  which  A,  B,  and  C  are  constants.  The  summation  of  a  series  con- 
sisting of  (n  -  1)  terms  of  a  quadratic  expression  is 

2j«-i  <f>  (x)  =  2i"-i  (A  X-  +  Bx  +  c) 

=  l{n  -  \)n{2n  -  1)  X  +  h  {n  -  1)  n  B  +  (»  -  1)  C. 

This  result  ought  to  be  zero  in  accordance  with  the  condition  pre- 
viously given,  and  any  one  of  the  three  constants  A,  B,  and  C  may  be 
expresaed  in  terms  of  the  other  two  ;  thus 

C  =  -  ^»i(2n  -  1)  A  -  B. 

This  being  substituted  in  the  expression  for  <p  (x),  we  obtain 

4>{x)  =  A  \x?  -  in{2n  -  1)\  +  B{x  -  ^  n). 

In  the  example  now  being  considered, 

A  H.P.  =  6  -f  0  (,x)  ; 

therefore  A-  H.P.  =  6  -1-  0  (x  -f  1)  -  i6  -f-  0(.r)[ 

=  <p{x  ^  \)  -  <p{x) 

-  A(p(x) 

=:  2  A -t-  B  -1-  A, 

and  A?'  H.P.  =  2  A. 

Let  A  H.P.  =  2-5  and  A-  H.P.  =  I'S  for  x  =  1,  then  A  =  -  0  04  and 
B  =  r42,  from  which  the  following  series  of  horse  powers  are 
obtained  : — 

TABLE. 


No. 

1 

2 

3 

4 

5 

6 

7  8 

H.P. 

5-00 

7-50 

11-30 

16^32 

22^48 

29^70 

37^90  47^00 

A  H.P. 

2-50 

3-80 

5-02 

6^16 

7^22 

8-20 

9-10 

A2  H.P. 

1-30 

1-22 

1-14 

1-06 

•98 

0^90 

A-'  H.P. 

-•08 

-■■08 

-•08 

-•08 

-•08 

The  size  of  an  article  corresponding  to  any  number  x  may  be  put  in 
the  form — 

Size  of  No.  1  -t-  £]^~' )  average  difference  -t-  4'{-^)\ 

In  the  same  example  suppose  that  the  best  horse  power  of  No.  5 
engine  is  21.  Let  it  be  required  to  find  the  horse  powers  of  other 
numbers.  lu  this  case  the  size  of  No.  1  =  5,  a;  =  5,  the  average  differ- 
ence =  6,  and  <p  {x}  may  be  assumed  equal  to  c{x  -  ^n)  =  c  {x  -  4). 
Also  the  size  of  No.  5  is  required  to  be  21  i^horse  power.  Hence  we 
have 

21  =  5  +  Si-i  )  6  -t-  c  (x  -  4)  I 

from  which  the  constant  r.  is  fcjund  equal  to  The  series  of  horse 
powei's  required  then  becomes  5,  7,  101,  15,  21,  28^,  37,  47. 

Although  no  exact  solution  of  the  question  in  hand  would  ever  be 
possible,  it  is  thought  that  the  process  of  forming  the  successive  differ- 
ences of  numbers  in  a  series  of  sizes,  and  of  adjusting  the  numbers  by 
means  of  difi'erences,  give  facilities  towards  the  solution  of  the  question. 


New  Publications. — Having  met  many  young  men  starting 
in  electrical  business  without  complete  technical  training,  Mr. 
E.  B.  Raymond,  of  the  New  York  General  Electrical  Company, 
has  written  a  complete  handbook,  "  Alternating-current 
Engineering,"  which  deals  first  with  the  general  laws  of 
magnetism  and  alternating  currents,  and  secondly  with  modem 
alternating  apparatus  and  methods  of  test.  It  will  shortly 
be  issued  in  London  by  Messrs.  Kegan  Paul.  The  same  firm 
has  in  the  press  a  concise  volume  on  marine  architecture,  "  The 
Naval  Contractor,"  a  book  for  students,  naval  architects, 
shipbuilders  and  owners,  marine  superintendents,  engineers  and 
draughtsmen,  containing  all  practical  information,  and  much 
that  is  new  and  original. 


DISTRIBUTION  OF  ELECTRICAL  ENERGY.* 


TiiE  paper  deals  first  with  the  attitude  of  the  Legislature 
towards  the  electrical  industry,  and  recites  some  of  the  points  of 
the  1882  Electric  Lighting  Act,  which  retarded  the  progress  of 
electrical  development.  It  then  deals  with  the  improved  clauses 
under  the  1888  Electric  Lighting  Act.  Reference  is  made  to  the 
removal  of  restrictions  upon  amdertakers  which  would  be 
effected  by  the  Electricity  Supply  Bill,  promoted  by  the  Board 
of  Trade  in  the  last  session  of  Parliament,  and  a  liope  is 
expressed  that  this  will  soon  become  law.  Mention  is  also  made 
of  the  falling  in  of  the  leases  of  borough  tramways,  and 
the  effect  of  electrical  traction  upon  the  output  and  load  factor 
of  the  generating  stations.  The  aixthor  then  describes  the 
various  systems  by  which  electricity  is  at  present  distributed, 
including  direct-current  two  and  three  wire  distribution; 
direct-current  high-tension  generation,  and  low-tension  dis- 
tribution; single-phase,  two  and  three  phase  currents,  high- 
tension  generation,  and  low-tension  distribution;  three-phase 
high-tension,   and    lo^w-tension  direct-current  distribution. 

After  dealing  with  the  limits  of  preissure  as  defined  by  the 
Board  of  Trade,  and  the  results  of  the  work  of  the  Engineering 
Standards  Committee  in  settling  upon  standard  periodicities, 
the  systems  of  supply  are  more  thoroughly  criticised,  and  the 
single-phase  system  is  set  aside  as  being  inapplicable  for 
general  supply,  as  is  also  the  direc^ciirrent  high-tension 
system.  The  author  is  of  opinion  that  the  distributing  systems 
which  are  likely  to  be  adopted  in  the  future  are:  — 

1.  Direct-current,  two  and  three  wire,  for  small  districts. 

2.  Single-phase  high-tension  for  railways. 

3.  Two-phase  high-tension  generation,  and  low-tension 
distribution  (for  existing  single-phase  systems  of  general 
supply). 

4-.  Three-phase  high-tension  generation  and  direct-current 
low-tension  distribution  (for  existing  direct-current  systems 
in  large  districts,  and  for  railways  of  short  length). 

5.  Three-phase  high-tension  generation  and  low-tension  three- 
phase  or  six-phase  distribution  (for  entirely  new  and  large 
districts). 

Diagrams  accompanying  the  paper  demonstrate  the  economical 
radii  of  supply  by  direct  current  at  500  volts  for  different  loads 
transmitted  and  by  the  high-tension  sub-station  method,  the 
result  being  that  above  the  undermentioned  distances  the  high- 
tension  method  is  more  economical,  viz: — ■ 

Kilowatts.  Econnmieal  radius. 

250   1^6  mile. 

500    1  25  „ 

1,000    106  „ 

With  regard  to  the  effect  of  storage  at  sub-stations,  the 
author  believes  that  storage  will  be  more  largely  resorted  to 
in  the  future;  and  figures  are  given  in  support  of  this  view. 
He  then  proceeds  to  discuss  the  economical  limit  of  pressure  for 
high-tension  supply  by  underground  cables;  and  gives  curves  to 
show  that  for  general  purposes,  in  Great  Britain,  6,600  volts  is, 
approximately,  the  economical  pressure.  The  effect  of  the  cost 
of  insulation  of  extra  high-tension  cables  is  also  discussed. 
The  paper  next  deals  with  the  cost  of  overhead  transmission  of 
high-tension  currents,  and  reasons  for  fixing  upon  a  pressure 
of  20,000  volts  in  this  country   are  given. 

As  to  the  cost  of  supply,  the  ideal  figure  given  by  Colonel 
Crompton  in  1894  is  stated  to  have  been  surpassed.  A  new 
ideal  figure  is  given  by  the  author,  based  upon  further  experi- 
ence gained  in  the  past  10  years;  and  he  predicts  the  costs 
which  are  likely  to  be  charged  to  various  classes  of  consumer. 

Turning  to  transmission  lines,  a  description  is  given  of  the 
practice  adopted  in  extra  high-tension  nnderground  cables,  and 
the  risks  which  have  to  be  guarded  again.st.  The  mechanical 
and  electrical  construction  of  overhead  lines  for  extra  high 
pressures  is  also  dealt  with. 

Tlie  paper  then  enumerates  various  classes  of  sub-station, 
covering  static  transformers  for  three-phase  low-tension  dis- 
tribution ;  static  transformers  with  rotary  converters  for  direct- 
caiTTent  .  distribution ;  and  synchronous  or  induction  motor 
generators  for  direct-current  distribution  at  the  higher 
periodicity.  Descriptions  follow  of  the  various  sub-stations 
erected  by  the  author,  with  curves  of  their  outputs,  and 
particulars  of  their  efficiencies. 

The  various  methods  of  distributing  energy  at  low  pressure 
are  classed  as  follows:  — 

I. — Comdiiit  or  Draw-in  Sysfem. 

1.  Bare-copper-strip  systems,   strained  and  unstrained. 

2.  Cables  insulated  by  india-rubber,  vulcanised  bitumen,  or 
■    or    other   dielectrics    dravni  into   stoneware  casings, 

Callender-Webber  bitumen  casing's,  fibrous  conduits, 
cement  casings,  and  c^st-iron  or  wrought-iron  pipes. 


*  Excerpt  of  paper  read  before  the  Institution  of  Civil  Engineers,  on  Novembe 
22nd,  1004,  by  Mr.  J.  F.  C.  Snell. 
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II. — Buried  or  Solid  System.  ■ 

1.  Vulcanised  bitumen,  dialite   or  other  insulated  single 

cables,  laid  in  iron,  stoneware,  or  wooden  trougliing, 
and  surrounded  by  molten  bitumen  or  pitch. 

2.  Concentric  cables,  paper  insulated,  and  lead  covered, 

laid  in  the  same  manner  . 

3.  Single-phase  or  concentric  cables,  each  protected  by  its 

own  sheathing  of  steel  tapes  or  wires,  laid  direct  in 
the  ground. 

The  relative  merits  of  these  systems  are  fully  discussed,  and 
a  curve  is  given  showing  the  respective  capital  costs  of  the 
systems. 

The  author  then  deals  with  the  systems  of  distribution 
adopted  in  tramway  construction,  and  their  relative  advantages 
and  disadvantages. 

The  question  of  fusing  the  general  network,  and  the  fixing 
of  section  boxes  is  gone  into  fully;  the  author  deciding  against 
fuses,  except  in  concentric  networks,  and  strongly  advocating 
the  use  of  section  boxes  for  sub-di^-iding  the  network. 

The  paper  concludes  with  some  particulars  of  the  supply  of 
electrical  energy  to  short  and  long  distance  railways.  The 
author  believes  that  a  modification  of  the  present  third-rail 
system  will  remain  with  short-distance  railways,  and  that 
improved  methods  in  the  application  and  control  of  single- 
phase  currents  will  be  adopted  for  long-distance  railways. 


PRACTICAL   GAS-ENGINE  TESTING. 


Anyone  who  is  dependent  upon  a  gas  engine  for  develop- 
ment of  power  ought  to  be  able  to  put  it  through  a  practical 
test.  If  he  cannot  do  so  he  is  not  in  a  position  to  say 
whether  or  not  his  prime  mover  is  profitable  or  even 
economical.  It  may  happen,  though  he  is  unaware  of  it, 
that  his  gas  engine  is  absorbing  a  fair  proportion  of  his 
income  in  needless  waste.  The  very  best  make  of  gas 
engine  under  such  conditions  has  no  chance  to  show  up 
its  good  points,  because  it  is  in  the  hands  of  one  who  is 
unable  to  appreciate  them.  The  owner  probably  has  a 
suspicion  that  his  power  costs  him  a  bit  too  much,  and 
there  should  be  no  reason  why  he  cannot  find  out  the 
"  leakage."  It  might  therefore  pay  him  well  to  take  the 
trouble  to  make  a  simple  test  which  would  at  a  glance 
reveal  the  truth.  The  expense  incurred  in  making  the  test 
would  be  very  little,  as  the  appliances  could  be  readily 
improvised  from  odds  and  ends  that  are  always  lying  about 


Fig.  1. 


Ftg.  2. 


where  there  is  machinery,  while  the  knowledge  required 
is  only  a  little  arithmetic,  with  some  care  and  common- 
sense  ;  that  is,  the  fact  that  a  gas-engine  user  may  not 
be  an  engineer  should  not  create  any  difficulty.  If  the 
man  is  an  engineer  he  will  appreciate  the  practice  and 
experience  he  may  gain  by  the  simple  act  of  making  a 
test,  while,  on  the  other  hand,,  if  he  is  not  an  engineer  he 
will  see  where  he  can  keep  an  eye  on  part  of  the  initial 
expense  incurred  in  running  his  business. 

Apart  from  this,  the  proprietor  of  an  establishment  may 
wish  to  learn  whether  his  gas  engine  would  give  him  the 
necessary  power  at  the  same  cost  or  less  cost  than  an 


electric  motor  driven  from  corporation  supply.  To  gain 
tliis  information  he  may  have  to  call  in  someone  to  do  the 
work  for  him. 

The  first  point  of  consideration  is  how  the  power  given 
out  to  the  plant — that  is,  the  brake  horse  power — is  to  be 
determined.  This  may  be  done  by  means  of  a  simi)le  foi'm 
of  Ijrake  applied  to  the  flywheel,  which  is  made  up  of  a 
piece  of  rope  fixed  at  one  end  to  the  ceiling,  brought  oiico 
or  twice  round  the  flywheel,  and  taken  over  a  pulley  block 
hung  from  the  ceiling,  then  tied  round  a  hook  on  the  wall. 

Fig.  1  shows  the  arrangement  of  such  brake.  The  brake 
rope  is  kept  on  to  the  flywheel  rim  by  means  of  little  pieces 
of  wood,  fig.  2.  Tlie  spring  balances  and  w-,,  fig.  1, 
are  so  arranged  that  the  strongest,  one  reading  up  to  about 
1121b.,  is  placed  on  the  outer  side  of  the  flywheel  if  the 
engine  runs  out  as  in  direction  of  arrow,  and  on  the  inner 
side  if  the  engine  runs  in.  The  weaker  spring  balance,  one 
reading  up  to  about  56  lb.,  is  therefore  placed  on  the 
opposite  side  to  the  other. 

Having  got  the  necessary  tackle  in  position,  all  lubri- 
cators, coil  holes,  valves,  cocks,  etc.,  should  be  examined 
and  put  in  order,  and  the  amount  of  cooling  water  for  the 
water  jacket  regulated  to  a  suitable  flow.  When  all  these 
points  have  been  carefully  attended  to  the  engine  should 
be  started  and  be  allowed  to  run  light  for  half  an  hour 
or  so  to  make  the  conditions  of  test  as  uniform  as  possible. 
Then  the  brake  rope  can  be  pulled  up  tight  till  the  number 
of  "  mis-fires  "  is  reduced  to  about  eight  or  nine  per  minute. 
The  tension  of  the  brake  rope,  however,  depends  upon  the 
particular  engine,  but  in  any  case  should  not  Ije  suflicient 
to  cause  the  engine  to  vibrate  too  severely  at  each  explosion. 
Great  care  should  also  be  taken  that  the  flywheel  rim  is  not 
becoming  hot,  which  might  cause  it  to  crack.  To  prevent 
the  possibility  of  this  a  water  service  could  be  applied.  Tlie 
engine  should  now  be  allowed  to  run  half  an  hour  under 
the  load,  after  which  data  may  be  taken,  tabulated  as 
follows  :  — 

For  E.H.P. 


Time. 

Revohitioiis. 

w, 

W2 

Min. 
0 

110 

Cifi 

V> 

.53 

10 

lOi) 

M 

1?. 

51 

20 

111 

fiii 

14 

30 

110  / 

65 

11 

54 

Total   

440 

260 

50 

210 

Average  

110 

65 

12-.5 

.52-5 

B.H.P. 


The  brake  horse  power  is  now  found  from  the  formula 

\V  ttDR 
^000"' 

where      W  =  difference  in  readings  of  the  spring  balances, 
TT  =  3-1416,' 

D  -  diameter  of  flywheel  in  feet, 
R  =  average  revolutions  of  flywheel  per  minute. 
From  the  above  table 

52-5  X  3-1416  X  5-5  x  110 


B.H.P. 


=  3-03, 


33000 

taking  the  diameter  of  flywheel  as  5  ft.  6  in  or  5-5  ft. 

The  next  thing  to  be  determined  is  the  amount  of  gas  used 
in  cubic  feet  during  the  test,  read  from  the  gas  meter. 
Divide  this  quantity  by  the  duration  of  the  test  in  hours, 
and  we  have  the  volume  of  gas  used  per  houi-,  say  V  cubic 
feet  per  hour  ;  then 

V     _  cubic  feet  of  gas  used  per  brake  horse  power 
B.H.P.  "        per  hour. 
Knowing  the  price  of  gas,  we  can  readily  find  the  exact  cost 
of  power  in  pence,  per  brake  horse  power,  per  hour. 

The  brake  test  for  an  oil  engine  is  similar  to  the  above. 
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SPECIAL  LOCOMOTIVE  TYPES. 

By  J.  F.  Gairn«. 

Introductory  Note. 

In  Great  Britain  locomotives  of  other  than  ordinary  types 
are  very  rare,  and  it  would  be  ditticult  to  find  more  than  a. 
sfore    or    so   of    engines  wliich   possess  features  whicli 


conneuted  with  the  frames,  on©  under  each  boiler,  the  two 
sets  of  cylinders  and  wheels  being  quite  independent  of  one 
another.  By  this  arrangement  great  flexibility  upon 
curved  lines  is  provided  for,  and  as  each  engine  is  practically 
ccpial  to  twos  a.  powerful  machine  is  obtained,  although,  were 
oi'dinai'y  methods  followed,  weight  I'estrictioiis  and  dimen- 
sional liniitatioais  would  effectively  hinder  the  production  of 
a.  sufficiently  powerful  locomotive. 


it  1  1 

I 

T 

k     1      It.  i 

I 

jIH 

."■■■Y-^ijiiiii*wwB-i  * 

Fin.  l.-FAIRLIE-TYPE  LOCOMOTIVE  ON  THE  BURMAH  RAILWAYS,   BUILT  BY  THE  VULCAN   FOUNDRY  LTD.,  NEWTON-LE-WILLOWS. 


diffei'entiate  them  from  general  types  and  designs.  This  is 
principally  due  to  the  absence  of  circumstances  which  call 
for  radical  departures  from  general  practice  ;  but  in  other 
countries  there  are  many  locomntive  types,  soine  of  thom 
represented  by  hundreds  of  engines,  which  have  special  a.nd 
unusual  features  which  render  them  of  peculiai-  interest; 
and  some  of  these  types  will  be  described  in  this  series  of 
articles. 

''  Fairlie  "  Ti/iK. — In  many 
Mexico,  Burniah,  and  other 
curves,  gauge,  etc.,  render  it 
difficult  for  locomotives  having  sufficient  power  and 
flexibility  to  be  designed  on  general  lines,  and  in  such 
circumstances  doulile  locomotives  of  what  is  known  as  tlie 
Fairlie  tyjie  are  often  employed. 


/. — Douhle  Loromof ivex 
British  Colonies,  and  in 
countries,  the  oradients. 


This  type  is  generally  associated  with  Mr.  J.  F.  Fairlie,  a 
well-known  railway  engineer,  who  did  good  work  in  the 
earlier  railway  days ;  but  although  its  general  introduction 
is  ])rincii>ally  due  to  him,  the  first  engine  of  this  class  was 
l)uilt  in  Belgium,  about  ten  years  befoi-e  Mr.  Fairlie  designed 
his  first  double  engine  in  1865.  The  only  Fairlie  engines 
now  in  use  in  this  country  are  tO'  be  found  on  the  Ffestiniog 
narrow-gauge  railway  in  Wales. 

A  recenti  example  of  a  Fairlie  engine  is  illustrated  in  fig.  1, 
as  supplied  to  tlie  Burmah  railways  by  the  Vulcan  Foundry 
Limited,  of  Newton-le-Willows,  to  which  firm  the  writer  is 
indebted  for  the  photograpli  and  j^articulars. 

The  locomotive,  which  has  been  designed  by  Mr.  C.  E. 
Cardew,  the  locomotive  suj^ierintendent,  Sir  A.  M.  Rendel 
and  Company,  the  consulting  engineers  in  London,  and  the 


Fio.  2.-FAIULIE-TYPE  LOCOMOTIVE  ON  THE  SAXONY  STATE  LINES,  fBUILT  BY  THE  SAXON  ENGINE  WORKS. 


In  the  Fairlie  type  the  locomotive  has  two  boilers 
mounted  upon  one  frame,  there  being  in  some  cases  one 
large  firebox  common  to  both  boilers  and  fired  from  one  side, 
and  in  other  cases  each  boiler  lias  its  own  fij-ebox  with  an 
ordinary  cab  between  them.  The  wheels,  with  their 
cylinders,  are  fitted   in   bogie  trucks  and  are  pivotally 


builders,  is  designed  for  service  on  the  Mandalay — ^Kunlon 
section  crossing  theZibingja  Ghat,  where  the  ruling  gradient 
is  1  in  25,  with  cmwes  of  300  ft.  radius.  It  will  therefore 
be  seen  that  aai  exceptionally  powerful  and  also  a  very 
flexible  engine  is  a  nece.ssity :  hence  the  use  of  tlie  Fairlie 
type. 


December  2,  1904]  THE    PRACTICAL  ENGINEER. 


621 


The  following  axe  the  principal  dimensions:  — 

Gauge  of  railway    3  ft.  6  in. 

Cylinders,  diameter,  li  in. ;  stroke  ...  20  in. 

Wheels,  diameter    3  ft.  3  in. 

Wheel  base  of  each  bogie    7  ft.  7  in. 

Distance  between  bogie  pivots    26  ft.  8i  in. 

Total  wheel  base    35  ft.  7|  in. 

Heofiug  surface :  tiiljes    1.132  square  feet. 

Drummond  water  tubes  in  firebox  128  square  feet. 
Firebox    138  square  feet. 

Total  heating  surface   1,398  square  feet 

Grate  area    26  square  feet. 

Boiler  pre.ssure   1601b.  per  square  inch. 

Capacity  of  tanks   500  gallons  of  water. 

Capacity  of  bunker    2|  tons  of  fuel. 

Weight  in  working  order   ;.     60  tons. 

These  engines  differ  from  most  other  Fairlie  engines 
in  that  the  two  boilers  are  quite  independent,  there  being 
two  fireboxes  (Belpaire  construction),  instead  of  one  large 
central  one,  to  which  both  barrels  are  connected,  thus 
giving  a.  clear  footplate. 

Drummond  water  tubes  are  fitted  in  the  fireboxes,  thus 
materially  augmenting  the  heating  surfaces. 

The  left-hand  bunker  of  each  section  of  the  engine  is  used 
for  wood  fuel,  the  others  containing  water. 

These  engines,  although  tank  engines,  usually  convey  a 
separate  tender  from  which  the  water  tanks  are  re-filled 
as  required,  as  in  places  it  is  difficult  to  obtain  suitable 
water,  and  a  large  quantity  has  to  be  carried  with  the 
engine. 

Steam  and  vacuum  brake.s  are  fitted,  also  the  "  Le 
Chatelier "  counter  pressure  brake  for  regulating  speed 
when  descending  steep  inclines,  and  Gresliam  and  Craven 
steam  sanding  gear. 

In,  a  few  instances  such  engines  have  been  arranged  for 
compound  working,  the  two  cylinders  of  each  bogie  being 
respectively  for  high  and  low  pressure. 

In  fig.  2  a.  compound  Fairlie  locomotive,  built  by  the 
Saxon  Engine  Works  for  tra.mway  and  light  railway  use  on 
tlie  Saxony  State  lines,  is  illustrated.  In  this  case  the 
Ijoilers  are  connected,  a  single  large  firefcox  being  employed, 
and  the  fireman  is  stationed  on  one  side  of  the  engine, 
the  driver  occupying  a  position  on  the  other  side.  In  the 
photograph  the  driver's  jside  is  shown,  a.nd  the  reversing 
lever,  with  connections  toi  both  bogies,  is  clearly  visible. 
There  is  one  high-pressure  and  one  low-])i'essure  cylinder 
for  each  set  of  wheels. 

As  the  engine  has  to^  work  alongside  or  upon  the  jniblic 
roads,  the  motion  is  i:)rotected  by  doors,  and  a,  roof  is  fitted 
over  the  engine.    The  chimneys  are  also  provided  with 
spai-k  arresters.    Tlie  bunkers  on  one  side  accommodate  the 
fuel,  and  on  the  other  side  contain  the  water  tanks. 
Tlie  leading  particulars  of  this  engine  are  :  — 
Cylinders,  H.P....     11  in.  diameter,  loin,  stroke. 
,,         L.P....     17  in.  diameter,  1 5  in.  stroke. 

Diameter  of  wlieols    2  ft.  6  in. 

Weight  in  woa-king  oi'der   40  tons. 

Heating  surface  :  tubes    769'5  square  feet. 

„  -firebox   ...      83  square  feet. 

Total   852'5  square  feet 

Tlie  two  engines  selected  for  illustration  are  representative 
examples  of  Fairlie  locomotives  as  built  in  modem  practice. 
On  the  Continent  these  engines  are  very  rare,  but  in  the 
Colonies,  Burmah,  Mexico,  and  other  countries,  which  pur- 
cliase  Briti.sh-built  locomotives,  they  are  employed  in  con- 
siderable numbers,  and  most  of  them  are  supplied  from  this 
country. 

(Tn  he  rnvtiviied. ) 


BROOKE'S    AUTOMATIC  BOILER-FEED 
REGULATOR. 

It  is  the  endeavour  of  all  conscientious  stokers  to  maintain 
a  constant  level  of  water  in  the  Iwilers  under  their  charge, 
and  therefore  any  automatic  apparatus  capable  of  perform- 
ing the  same  duty  should  prove  of  great  relief,  particularly 
when  dealing  with  water-tube  boilers.  The  apparatus 
brought  out  by  Messrs.  Holden  and  Brooke  Limited,  Sirius 
Works,  West  Gorton,  Manchester,  accomplishes  this  without 
the  comjjlication  which  is  a  characteristic  of  many  such 
appliances.  A  sectional  elevation  and  side  view  is  given 
in  the  illustration  herewith.    The  action  is  as  follows:  — 


Fio.  1.— Holden  and  Brooke's  Automatic  Boiler-feed  Regulator. 

It  is  attached  direct  to  the  boiler  or  to  a  seating  or 
water  colunui,  as  may  be  the  most  convenient,  by  tlie  fiange 
A  (fig  2),  with  the  top  side  0  of  the  passage  B  fixed  on 
the  same  line  as  the  required  water  level.  The  feed  on 
its  way  to  the  boiler  passes  through  the  inlet  C  and 
chamber  D  and  then  out  at  E  as  shown,  the  object  of  this 
circulation  being  to  cool  the  water  from  the  boiler  entering 
the  expansion  tube  F.  So  long  as  the  tube  F  is  open  to 
the  steam  space  in  the  boiler  it  remains  full  of  steam,  and 
the  feed  water  in  passing  through  D  simply  gets  heated 
up  by  its  contact  with  the  tube,  but  the  moment  the  steam 
supply  from  the  boiler  is  shut  off  by  the  rising  of  the  water 
level  and  closing  of  the  passage  B,  the  cold  (or  partially 
cold)  water  surrounding  the  expansion  tube  condenses  the 
steam  in  it  and  causes  the  water  from  the  boiler  to  take 
its  place,  and  so  by  partially  or  wholly  filling  the 
tube  with  water  that  has  been  partially  cooled  down  by 
the  feed  water  passing  through  the  chamber  D,  a  marked 
difference  is  effected  between  the  temperature  of  the  tnl^e 
when  full  of  steam  and  extended,  and  when  full  of  water 
and  contracted. 
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When  tlie  watw  level  drops  below  the  line  0  (say  to  N), 
the  water  in  the  tube  F  runs  out  by  gravity,  and  being- 
replaced  with  steam  is  thereby  expanded  and  extended  to 
its  full  length.  This  extension  relieves  the  rods  G  and  G' 
and  the  lever  H,  and  by  so  doing  allows  the  pull  of  the 
string  I  to  act  upon  the  lever  J  (the  pressure  of  which  on 
the  rod  K  has  been  relieved  by  the  easing  off  of  the  lever 
H),  thereby  pushing  down  and  closing  the  by-pass  valve  L. 
On  the  other  hand,  when  the  water  level  rises  and  water 
rises  in  the  tube  F  and  contracts  it,  the  pressure  on  the 
rods  G  and  G'  depresses  the  lever  H  and  rod  K,  and  by 
relieving  the  spindle  of  the  valve  L  of  the  jiressure  of  the 
spring  I  (by  the  depression  of  the  lever  J)  leaves  the 
by -pass  valve  L  free  to  open. 


In  the  form  of  regulator  illustrated  the  valve  L  acts  as 
a  by-pass  on  the  feed  pipe  from  the  pump  to  the  boiler. 
In  other  cases  it  is  arranged  to  act  as  the  actual  boiler- 
feed  control  valve,  or  again  it  is  arranged  to  control  the 
steam  supply  of  the  pumps.  Referring  to  the  actual 
arrangement  shown,  when  the  tube  F  is  contracted  and 
the  by-pass  valve  L  is  free  to  open,  the  water  from  the 
pump,  instead  of  passing  into  the  boiler,  is  diverted  out 
at  M  back  into  the  supply  tank.  Again  the  re-expansion 
of  the  tube  t'  and  consequent  release  of  the  lever  J  brings 
the  spring  I  into  action,  re-closes  the  by-pass,  and  by  again 
forcing  the  feed  to  enter  the  boiler  causes  the  water  level 
to  rise  from  N  to  0.  On  reaching  the  latter  point  the 
access  of  steam  from  the  boiler  to  the  tube  F  ceases,  and 
therefore,  as  no  further  supply  can  then  enter  it,  the  steam 
it  contains  is  condensed  by  the  feed  water  circulating  round 
the  tube  on  its  way  through  the  chamber  D,  so  that  water 
from  the  boiler  flows  in  to  fill  the  vacuum  so  caused,  and 
the  tube  becomes  full  of  water,  which  in  its  turn  also  being 


similarly  cooled  down  in  the  chamber  D,  the  temperature 
of  the  latter  is  lowered,  water  entering  the  tube  at  a 
temperature  much  below  that  of  the  water  in  the  boiler. 
Thus  a  marked  contraction  of  the  tube  at  once  takes  place, 
and  by  this  contraction  intense  pressure  is  brought  to  bear 
on  the  rods  G  and  G',  which  in  their  turn  press  down  the 
lever  H  and  rod  K,  with  the  result  that  the  bell-tank  lever 
J  is  forced  away  from  the  end  of  the  by-pass  spindle,  leaving 
the  latter  free  to  open. 

As  soon  as  the  by-pass  opens  the  feed  ceases  (or  partially 
ceases)  to  enter  the  boiler,  the  water  level  stops  rising,  and 
either  maintains  its  level  at  a  point  at  or  about  0,  or  sinks 
a  little  lower  to  N,  according  to  circumstances.  When  this 
takes  place  the  water  leaves  the  tube  F  by  gravity,  steam 
takes  its  place,  the  tube  expands,  the  spring  I  closes  down 
the  by-pass  (either  wholly  or  partially  according  to  the 
water  level),  and  the  water  again  enters  the  boiler. 

The  by-pass  is  adjusted  by  the  screw  P  on  fixing  the 
regulator,  and  need  not  afterwards  be  altered.  The  spring 
is  also  adjusted  by  the  screw  Q  until  its  tension  is  sufficient 
to  hold  the  valve  L  closed  against  the  pressure  of  the  feed 
pipe.  An  air  valve  R  is  provided  for  getting  rid  of  any 
accidental  accumulation  of  air  from  the  steam. 

There  are  several  types  of  this  feed  regulator  manu- 
factured, their  purpose  depending  upon  the  conditions 
which  prevail;  the  control  may  act  as  a  by-pass  on  the 
feed  pipe,  or  it  may  control  tlie  steam  supply  to  the  feed 
|)nmp. 


ADJUSTMENTS   AND   ALLOYS   OF  ENGINE- 
SHAFT  BEARINGS.* 

I  HAVE  been  prompted  to  write  this  paper  by  an  article  which 
appeared  in  the  Enginter,  dated  October  16th,  1903,  on  "  Tlie 
Bearings  of  Naval  Engines,"  by  "  A  Naval  Engineer."  To 
help  those  who  have  not  read  this  article  to  foillow  my  paper, 
I  beg  your  indulgence  wliile  I  read  a  portion  of  the  article 
in  question,  viz.:  — 

"  This  very  important  subject  does  not  up  to  the  present 
appear  to  have  received  the  attention  it  deserves.  In  none  of 
the  numerous  text-books,  manuals,  pocket-books,  etc.,  on 
engineering  which  are  published  am  I  able  to  find  out  any 
specific  information  as  to  how  to  adjust  a  bearing  properly,  or 
what  is  the  proper  treatment  to  administer  to  one  which  has 
got  damaged.  Even  the  '  Steam  Manual,'  published  by  the 
Admiralty  as  a  vade  mecum.  for  the  naval  engineer,  is  silent 
as  to  what  ought  to  be  done.  The  last  naval  manoeuvres  very 
forcibly  demonstrated  the  importance  of  the  subject,  when  several 
of  our  newest  and  most  powerful  battleships  and  cruisers  were 
temporarily  hots  de  combat  through  hot  bearings,  and  even  Mr. 
Chamberlain  was  delayed  in  his  journey  to  South  Africa  in 
the  new  cruiser  Good  Hope  through  the  same  cause.  Tbat  the 
Admiralty  da  not  specify  for  large  enough  bearing  surfaces  has 
a  very  great  deal  to  do  with  it,  but  I  cannot  help  thinking 
that  if  what  surface  is  provided  be  kept  in  the  highest  state 
of  efficiency  the  number  of  cases  of  failure  on  trials  and  during 
the  ordinary  work  of  a  commission  would  be  very  much  reduced. 
But  to  start  with,  there  is  no  method  of  adjusting  brasses 
in  the  navy  at  all,  every  engineer  fitting  his  brasses 
according  to  his  own  idea.  In  the  large  steamship  companies 
there  is  a  uniform  system  made  out  by  the  superintendent 
engineer,  with  the  result  that  hot  liearings  are  almost  urbeard 
of.  Ask  a  dozen  engineers  in  the  navy  how  they  adjust  their 
brasses,  and  each  one  will  tell  you  different." 

"Having  attended  to  the  lubrication,  the  next  point  demand- 
ing attention  is  the  bearing  itself.  Bearings  are  usually 
adjusted  in  three  different  ways  in  the  navy.  The  first  is  by 
'  swinging,'  by  whicli  is  meant  that,  after  the  bearing  has  been 
adjusted  to  the  proposed  position,  the  rod  is  taken  in  the  hand 
and  swung  through  an  arc  to  test  its  tightness.  This,  naturally, 
is  only  applicable  to  small,  light  machinery.  The  second 
method  is  by  flogging  up  the  nuts  on  the  bolts  till  the  brasses 
grip  the  journal,  and  then  slacking  back  a  given  amount, 
calculated  by  the  number  of  threads  per  inch  on  the  bolts,  the 
diameter  from  corner  to  corner  of  the  nut,  and  the  amount  that 
the  chosen  corner  has  been  eased  back  from  the  'hard-up  mark.' 
Liners  are  then  inserted.  The  third  is  by  inserting  between 
the  brass  and  the  journal  a  piece,  or  several  pieces,  of  lead 
wire,  tightening  up' to  the  former  position  and  then  removine 
the  wire,  and  by  its  thickness  ganging  the  amount  of  clearance 
between  the  journal  and  brasses." 

♦  Paper  read  before  the  Staiichester  Association  of  Engineers  by  Mr.  W. 
Turner,  26th  November,  1004. 
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In  the  first  place,  it  is  not  clear  to  me  why  the  writer  of  the 
article  contiues  his  remarks  to  naval  engines,  as  the  same 
principles  apply  to  all  engines;  and  in  any  case  he  has  only 
touched  the  fringe  of  the  whole  subject.  I  quite  agree  that  the 
subject  is  a  very  important  one  and  does  not  receive  the  atten- 
tion it  deserves,  because,  in  my  opinion,  it  is  so  little  understood, 
and  for  the  same  reason  is  not  adequately  dealt  with  in  the 
numerous  text-books,  manuals,  pocket-books,  etc.  I  will  venture 
to  go  farther,  and  say  it  is  not  even  taught  in  technical 
schools.  Why?  Because  theory  and  practice  seldom  go 
together,  and  the  adjustment  of  a  bearing  is  a  practical  matter 
and  does  not  amount  to  much  in  the  eye  of  a  designer.  For  it 
can  only  be  done  on  the  engine,  and  is  too  often  left  to  the 
wliim  of  the  workman.  It  concerns  nobody  until  a  bearing  gets 
hot,  and  then  anything  but  the  correct  cause  is  blamed.  Of 
course  there  are  many  things  which  contribute  to  a  hot  bearing 
(which  will  be  referred  to),  but  I  venture  to  think  that  90  per 
cent  of  hot  bearings  are  due  to  improper  adjustment,  and  little 
heed  is  paid  to  this  important  matter  until  the  bearing  is 
ruined.  I  do  not  hesitate  to  say  that  theoretical  men  and 
draughtsmen  give  less  consideration  (outside  of  diameter  and 
length)  to  the  main  bearings  than  to  any  other  part  of  the 
engine.  Such  information  as  "  running  clearance  "  is  never  put 
on  drawings;  at  least,  it  has  not  come  under  my  notice. 

The  designer  will  fix  valve  settings  and  emphasise  the 
imiJortance  of  the  correct  lead  and  cut-off;  but  ask  him  the 
correct  clearance  for  a  bearing,  and  he  will  probably  inquire 
why  you  ask  such  a  simple  question,  and  tell  you  "  it  is  always 
left  to  the  shop ;  but  just  make  it  easy  enough,  you  know."  He 
will  not  put  it  on  the  drawing.  If  a  few  of  these  gentlemen 
had  to  deal  with  a  hot  bearing  and  put  it  right  by  their  own 
skill  and  labour,  they  would  know  a  little  more  about  the  subject. 
When  an  engine  develops  a  hot  bearing  they  generally  walk 
away  and  leave  the  unpleasant  task  of  putting  it  right  for 
others  to  attend  to;  but  before  going  it  is  probable  they  will 
tell  you  that  the  bearing  has  been  badly  fitted.  Usually  that 
is  all  the  help  they  give. 

It  is  startling  to  be  told  by  "  Naval  Engineer  "  that  there 
is  no  fixed  method  of  adjvisting  bearings  in  the  navy.  But  is 
this  to  be  surprised  at,  seeing  that  our  naval  engineers  are 
more  "  schooled  "  than  practical  ?  They  do  not  pass  through 
the  best  shops,  except  as  lookers-on ;  and,  as  bearings  are  not 
being  bedded  every  day,  may  never  have  seen  one  done,  much 
less  worked  on  one.  On  board  ship  this  work  is  left  to  and 
done  by  the  artificer,  who  may  be  an  excellent  workman,  but 
who,  unfortunately,  may  not  know  the  correct  clearance  for  a 
bearing,  or  how  to  adjust  same.  How  can  it  be  otherwise  while 
the  artificers  are  drawn  from  all  classes  of  workshops?  So 
long  as  they  are  skilled  workmen  they  are  eligible.  It  is 
therefore  reasonable  to  assume  that  many  have  never  even 
handled  a  bearing.  This  would  not  matter  so  much  if  those 
responsible  could  tell  them  what  to  do,  how  to  do  it,  and  the 
limits  required,  and  see  that  it  was  done  correctly. 

Tlie  same  remarks  apply  to  stationary  engines  which  are  left 
in  the  hands  of  ordinary  fitters  or  engine  drivers  who  have  had 
no  shop  experience  in  such  matters  and  on  one  to  lead  them. 
How  often  advertisements  are  inserted  for  such  men  which  read, 
"  must  do  his  own  repairs."  Sometimes  these  men  attempt  to 
fix  and  run  an  engine  or  to  do  their  own  repairs,  with  the 
result  that  a  bearing  becomes  hot.  Then  the  makers  are 
appealed  to,  and  in  many  cases  are  blamed  for  bad  material  or 
workmanship. 

If  users  would  only  look  upon  an  engine  as  a  human  being 
minus  brains,  and  treat  it  as  such,  and  when  anything  goes 
seriously  wrong  send  for  a  skilled  man  who  understands  it  (one 
could  always  be  got  from  the  makers),  as  they  would  send  for 
a  doctor  for  themselves  in  case  of  sickness,  much  annoyance, 
time,  and  money  would  be  saved. 

There  is  only  one  correct  way,  coupled  with  good  workman- 
ship, to  adjust  a  bearing,  and,  to  my  mind,  "  Naval  Engineer  " 
will  have  to  commence  long  before  he  arrives  at  the  oil  pipe  and 
worsted  to  obtain  the  desired  result.  Not  that  lubrication  is 
of  no  importance,  but  an  unlimited  quantity  of  the  best  oil 
would  not  correct  a  badly  fitted  or  badly  adjusted  bearing. 
Syphon  or  worsted  lubrication  ought  to  be  abolished  for  main 
bearings.  Such  methods  of  lubrication  should  only  be  applied 
to  the  slow-running  minor  and  reciprocating  parts  of  an  engine. 
Nothing  short  of  sight  feed,  ring,  or  forced  lubrication  ought 
to  be  applied  to  the  main  bearings. 

With  regard  to  oil,  this  is  a  vexed  question;  but  I  beg  to 
diifer  from  "Naval  Engineer"  about  olive  oil.  Hydrocarbon 
oils  are  undoubtedly  the  best  for  engine  work,  and  much 
cheaper.  Olive  oil  is  only  suitable  for  very  light  machinery, 
and  castor  oil  ought  to  be  looked  upon  as  a  luxury  in  an  engine 
room. 

The  first  way  of  adjusting  a  bearing  described  by  "  Naval 
Engineer"  is  bad,  because  it  leaves  you  in  the  dark  as  to  the 
exact  clearance,  which  is  just  as  essential  in  small  as  in  large 
engines. 

The  second  way  described — viz.,  slacking  back  the  nuts — is 
positively  dangerous,  and  has  caused  many  disasters.  It  cannot 
be  too  strongly  condemned;  in  fact,  ought  to  be  prohibited.  If 


the  nuts  are  slacked  back  the  bolts  are  not  kept  continually 
in  tension  as  they  ought  to  be,  and  are  subjected  to  alternate 
shocks  or  sudden  strains,  which  fatigue  the  material  and 
gradually  stretch  the  bolts  until  the  elastic  limit  is  reached  and 
the  bolts  break.    Well,  you  know  the  rest. 

The  use  of  check  nuts  is  also  bad  practice  in  large  engines,  as 
they  are  seldom  correctly  understood  and  locked  properly,  and 
hence  become  false  security. 

The  third  method  mentioned — viz.,  by  lead  wire — is  the  best, 
but  not  as  described  by  "  Naval  Engineer."  Moreover,  a  wire 
gauge  is  not  accurate  enough.  A  micrometer  ought  to  he  used 
to  measure  the  leads,  as  the  clearance  should  be  read  in 
thousandths  per  inch  in  diameter  of  shaft,  and  not  fixed  by  the 
size  of  the  ship  or  engine.  Then,  again,  some  classes  of  bear- 
ings require  more  clearance  per  inch  in  diameter  than  others. 

I  adopt  the  following  methods  for  shafts  under  5  in.  diameter: 
After  the  shaft  has  been  properly  bedded  and  a  good  surface 
obtained  the  full  length  of  the  bearing,  the  top  brass  being 
always  screwed  tightly  down  on  face  or  joint,  a  plug  gauge  of  a 
diameter  equalling  diameter  of  shaft  plus  fixed  clearance  must 
pass  through  bearing. 

For  shafts  Sin.  diametex  and  over  the  same  method  is 
adopted,  but  the  clearance  is  taken  by  leads. 

I  quite  agree  that  it  is  impossible  to  adjust  a  bearing  to  run 
quite  equally  at  a  high  or  low  speed.  How  few  realise  that  a 
bearing  requires  more  clearance  to  run  smoothly  at  a  high 
speed.  I  once  had  the  temerity  to  make  such  an  assertion  in 
the  presence  of  an  engineer  of  position  and  authority,  and 
was  promptly  contradicated.  However,  I  am  still  of  the  same 
opinion,  and)  leave  those  interested  to  try  and  judge  for 
themselves. 

No  water  ought  to  be  run  on  a  hot  bearing,  except  in  cases 
of  emergency  where  life  is  at  stake,  and  something  is  sadly 
wrong  when  it  is  required,  as  it  is  liable  to  cause  fracture  to 
the  shaft,  to  say  nothing  of  setting  up  internal  strains  and 
springing  the  shaft  out  of  alignment. 

I  regard  white  metal  as  a  ready  and  cheap  (in  labour  only) 
means  to  an  end  when  good  workmanship  cannot  be  had  or 
relied  on.  A  great  deal  more  is  claimed  for  it  than  it  deserves. 
In  my  opinion,  it  has  only  found  its  way  into  such  use  because 
the  proper  adjvistment  of  a  good  phosphor-bronze  bearing  is  so 
little  understood.  The  only  good  point  about  white  metal  for  a 
bearing,  and  where  it  scores  over  phosphor  bronze,  is  that  it 
requires  very  little  bedding.  Being  of  a  plastic  nature,  it  soon 
beds  itself  when  the  engine  is  started,  and  a  clearance  that 
mechanical  skill  ought  to  have  provided  is  quickly  made  by  the 
shaft  knocking  down  the  high  places ;  Jinf.  the  bearing  is  not  left 
uniform,  having  hard  and  soft  places ;  and  if  white  metal  is 
soft  enough  for  this  to  happen,  how  can  it  prove  a  good 
wearing  surface,  with  long  life  and  lasting  clearance  ?  If  heat- 
ing develops  before  a  proper  surface  and  clearance  is  arrived  at, 
or  by  foreign  matter  getting  into  the  bearing,  the  white  metal 
may  melt  and  run  out  before  the  danger  is  discovered,  and  if 
this  happens  the  shaft  is  invariably  much  cut  or  scored.  I 
have  seen  a  white-metal  step  which  had  fastened  itself  so  firmly 
to  the  shaft  that  it  could  not  be  knocked  off  with  a  heavy 
hammer,  and  had  to  be  machined  off.  White  metal  should 
always  stand  "  proud  "  or  above  other  metallic  surfaces  which 
will  not  run  together,  because  immediately  the  white  metal  is 
worn  down  to  the  metal  snjjporting  it  heat  will  be  developed. 
And  how  often  this  happens,  the  white  metal  being  melted  out 
without  the  engineer  knowing  the  real  cause  of  the  trouble. 

I  have  yet  to  learn  that  a  white-metal  bearing  has  outlived 
a  good  phosphor-bronze  one,  although  phosphor-bronze  bearincs 
have  sometimes  failed  through  not  being  properlly  alloyed.  White 
metal  is  all  right  for  tunnel  shafting  and  similar  work,  because 
it  yields  and  spreads  itself  out  and  accommodates  itself  to 
the  vai-ying  aligfnment  of  the  shafting  due  to  the  various  strains 
and  spring  of  the  ship  :  but  it  ought  to  have  no  hom.e  in  the  bed- 
plate of  an  engine  if  good  workmanship  can  be  had.  In  a 
properly  finished  phosphor-bronze  bearing  the  surface  contact 
(at  the  proper  parts)  should  be  as  good  as  mechanical  skill  can 
make  it.  No  skill  can  bed  a  shaft  so  well  as  its  own  running 
will  do  in  time,  but  the  mechanic's  work  on  a  bearing  ought  to 
approach  as  near  as  practicable  to  this  perfection.  Then  no 
heating  will  follow,  except  from  other  causes  which  can  be 
guarded  against. 

After  a  bearing  has  found  its  alignment,  all  other  things  being 
equal,  it  never  gives  trouble,  proving  that  it  has  found  its 
normal  running  conditions.  Bait  in  time  it  will  want  adjust- 
ing. It  may  have  run  months  previous  to  this  without  trouble, 
but  immediately  it  is  disturbed  and  adjusted  it  is  possible  it 
will  lieat.  Why?  And  the  echo  comes  back,  "Why,  after 
running  so  well  before  i-e-adjustment?  "  Tlie  reply  is:  The 
chief  savs  to  his  third  or  artificer,  "  We'll  have  those  brasses 
adjusted  when  we  get  into  jjort."  and  leaves  him  at  that;  or 
the  engine  driver  says  to  himself,  "I  must  stop  back  to-night 
and  let  those  brasses  together."  He  may  want  a  bit  of  "  over- 
time." Well,  the  first  thing  he  does  is  to  strip  the  bearing 
and  take  a  chippina'  or  filing  off  the  brasses:  he  does  not  know 
how  nmch;  it  is  all  "guess"  work.  Probably  the  amount  is 
governed  by  the  length  of  time  he  wants  to  work.    This  may  be 
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lialf  a  day,  you  know,  or  even  a  whole  night.  It  all  depends 
upon  his  pocket  and  what  supervision  he  is  under.  However, 
next  morning  all  is  ready  and  he  starts  the  engine,  only  to  find 
a.  bearing  heating — if  he  is  sharp  or  lucky  enough  to  make 
the  discovery  before  worse  happens.  He  is  nonplussed,  as  lie 
is  quite  sure  he  made  a  good  job  of  the  re-adjustment. 

Now,  if  "  knock  "  indicated  that  some  part  of  the  engine 
required  adjustment,  the  man  ought  to  have  first  satisfied 
himself  that  the  knock  was  in  the  bearings.  Probably,  if  he 
had  e.xamined  the  flywheel  key  and  driven  it  up,  the  knock 
would  have  disappeared,  or  it  might  have  been  in  the  cylinder. 
A  catse  recurs  to  my  mind  where  the  whole  of  the  bearings 
of  a  large  engine  were  ruined,  and  had  to  V)e  replaced  through 
being  let  together  unnecessarily,  because  a  knock  in  the  cylinder 
was  mistaken  for  a  knock  in  the  bearings.  And  although  the 
engineer  was  distinctly  told  by  the  makers  that  it  was  in  the 
cylinder,  he  thought  he  knew  better,  and  would  not  act  on  the 
advice  tendered.  Having  found  that  the  bearings  wanted  re- 
adjustment, the  first  thing  the  man  ought  to  have  done  was  to 
take  a  lead  impression,  gauge  it  and  ascertain  the  exact  clear- 
ance, and  see  if  the  brass  was  parallel  by  gauging  both  ends  of 
the  lead,  as  a  brass  will  sometimes  wear  larger  at  one  end  than 
the  other.  In  the  case  of  a  connecting  rod,  tliis  is  due  to 
the  rod  not  being  hung  central.  The  man  should  then  have 
subtracted  the  correct  clearance  from  that  found  by  the  lead 
impression,  and  the  difference  would  be  the  amount  he  shoiild 
have  taken  off  the  brass.  Before  re-startiug  the  engine  he  ought 
to  have  checked  his  work  by  taking  another  lead  impression  to 
make  sure  that  he  had  allowed  the  correct  clearance,  and  no 
trouble  would  have  followed. 

Foreign  matter  getting  into  a  phosphor-bronze  or  gun-metal 
bearing,  or  improper  lubrication,  will  cause  it  to  become  warm, 
and  if  not  checked  in  time  are  liable  to  bring  about  similar 
results  to  improper  adjustment.  What  happens  in  this:  The 
engine  is  running  all  right,  but  unexpectedly  the  bearing  begins 
to  get  warm.  If  the  attendant  is  fortunate  enough  to  find  it 
out  in  time  he  should  watch  it;  it  is  safe,  with  care,  even  if 
the  temperature  increases  30  deg.  to  40  deg.  above  normal 
temperature  of  engine  room,  provided  the  rise  is  gradual,  but 
not  if  it  is  sudden.  Meanwhile,  the  bearing  should  be  purged 
with  castor  oil  with  a  little  flour  of  sulphur  added.  By  the  way, 
I  once  heard  an  engineer  advise  the  use  of  brickdust  as  a  cure 
for  a  liot  bearing.  I  don't  know  whether  anyone  now  present 
would  like  to  try  it.  Any  way,  the  prescription  will  not  be 
charged  for;  but  the  aiJiilication  of  the  "  remedy"  may  involve 
the  expense  of  a  new  bearing,  if  not  a  new  shaft. 

If  the  temperature  of  the  bearing  continues  to  rise  and  reaches 
50  deg.  above  normal  temperature  of  engine  room,  or  if  it 
should  suddenly  jumj)  to  40  deg.,  from  whatever  cause,  the 
engine  should  be  immediately  stopjDed  at  all  risks  (except  that 
of  life).  Tlie  'sick"  bearing  must  then  be  allowed  to  cool  of 
its  own  accord  and  in  position.  Water  should  never  be  put 
on  to  cool  it,  nor  should  it  be  uncoupled  whilst  hot. 

Now,  suppose  the  engine  is  not  stopped — it  is  imperative  to 
run  the  ship  into  port  or  to  save  material  which  a  stoppage  of 
a  stationary  engine  would  spoil.  Provided  seizure  or  abrasion 
did  not  take  place — which,  of  course,  would  pull  the  engine  up — 
it  would  be  possible  to  run  the  ship  with  a  hot  bearing  for  a 
whole  day  or  more  with  good  lubrication.  The  danger,,  short  of 
seizure,  would  not  be  whilst  the  engine  was  running  with  the 
bearing  warm,  but  the  next  day,  after  it  has  cooled;  because 
if  it  is  not  taken  off  and  re-bedded,  and  the  sides  cleared  before 
re-starting,  it  will,  within  an  hour  of  starting,  seize  the  shaft 
and  stop  the  engine.  And  the  attendant  wonders  why,  as  the 
engine  ran  all  right  yesterday,  although  it  had  a  warm  bearing, 
and  to-day  the  beai-ing  started  cold.  Ah!  that  is  just  the 
difference.  Whilst  he  has  slept  the  brasses  have  undergone 
a  severe  change.  The  same  law  that  caused  them  to  expand  and 
allow  the  engine  to  run  with  a  warm  bearing  also  caused  them 
to  close  at  the  joint  whilst  cooling  and  nip  the  shaft;  in  fact, 
I  have  seen  them  so  tight  that  they  had  to  be  driven  off  by 
a  hammer. 

How  many  unexplained  cases  are  there  where  a  man  has  run 
his  engine  in  fear  all  day  with  a  warm  bearing,  but  pulled 
through  by  applying  plenty  of  oil,  which  prevented  seizure.. 
and  said  nothing  about  it — chuckling  to  himself  at  weathering 
the  storm  without  being  found  out,  which  is  a  great  relief  to 
him,  as  the  warm  bearing,  in  the  first  instance,  might  have  been 
proved  to  be  due  to  his  carelessness  or  neglect,  and  cost  him 
his  berth;  and  yet,  next  morning,  shortly  after  starting,  the 
mischief  is  done — the  brasses  ruined.  He  will  say  the  engine 
ran  right  up  to  5  or  6  o'clock  last  night,  and  could  have  run 
longer,  but  it  has  only  run  half-an-hour  this  morning,  and 
he  has  done  nothing  to  it.  No;  he  ought  to  have  done  some- 
thing. Three  or  four  hours'  work  correcting  the  brasses  after 
they  had  cooled  and  before  re-starting  the  engine  would  have 
saved  the  whole  trouble;  but  now  the  brasses  have  to  be 
replaced  by  new  ones  at  unnecessary  cost,  besides  the  delay 
and  loss  consequent  upon  the  machinery  standing  idle — all 
through  the  man's  ignorance. 

It  has  already  been  stated  that  phosphor-bronze  bearings 
have  sometimes  failed  because  they  have  not  been  properly 


alloyed.  Now,  it  may  not  be  generally  known  that  the  presence 
of  tin  in  a  bearing  renders  it  liable  to  heat.  Tin  is  therefore 
very  undesirable  in  an  alloy  for  bearings ;  but  it  cannot  be 
done  without,  as  copper  forms  the  basis  of  all  bronze  alloys, 
and  is  itself  too  soft;  therefore  it  must  be  hardened  by  tin; 
but  there  is  no  reason  for  putting  more  of  the  latter  in  than 
is  necessary  for  that  purpose.  No  bearing  for  large  and  heavy 
shafts  ought  to  contain  more  than  8  per  cent  of  tin,  as  this 
quantity  will  harden  the  alloy  sufficiently  to  sustain  the  weight, 
provided  there  is  a  reasona))le  length  of  bearing  surface.  Small 
engines  or  light  shafts  need  considerably  less  in  proportion  to 
size.  If  more  tin  is  added  a  hot  bearing  is  sure  to  result,  unless 
a  large  qiiantity  of  oil  is  used.  Moreover,  the  bearing  is 
certain  to  develop  cracks  or  hair  marks  at  the  crown  of  bras.s, 
and  probably  the  brass  will  be  found  in  two  pieces  in  a  very 
short  time. 

Whilst  on  the  subject  of  alloys  I  may  say  that,  since  I  com- 
menced to  write  this  paper,  I  have  come  across  a  paper  and  data 
bearing  on  the  matter  by  R.  H.  Thnrston,  with  which  I  am 
heartily  in  agreement,  and  cannot  do  better  than  repeat  the 
same  here :  — 

"The  resistance  to  abrasion  of  the  phosjjhor-bronzes  has 
been  found  such  that  Dr.  Kunzel  has  adopted  them,  with 
the  addition  of  a  little  lead,  for  the  "  brasses  "  of  railway 
axles.  The  liquidation  occurring  often  results  in  the  pro- 
duction of  two  alloys,  intermingled,  the  one  a  hard,  tough, 
strong  metal,  which  acts  as  a  sponge,  retaining  the  softer 
alloy  very  uniformly  diffused  throughout  its  mass.  Kunzel 
considers  that  a  good  axle  bearing  should  not  be  homo- 
geneous, but  must  consist  of  a  tough  metal  skeleton,  the 
hardness  of  which  should  nearly  equal  that  of  the  axle, 
and  which  should  resist  any  pressure  or  shock  without 
changing  its  form ;  the  ports  of  this  skeleton  shoiild  be 
filled  with  soft  alloy.  The  nearer  the  hardness  of  the 
skeleton  bearing  approaches  the  hardness  of  the  axle,  the 
better  this  skeleton  will  resist  pressure,  and  the  softer 
the  metal  which  fills  its  pores,  the  more  excellent  is  the 
bearing.  Such  a  bearing  is  obtained  by  using  a  compound 
of  two  or  more  metals  of  different  tempers  and  inciting 
points,  and  in  such  prop  irtions  that  necessarily  by  cooling 
a  separation  of  the  metals  into  two  parts  or  two  different 
alloys  of  definite  composition  results.  Bearings  of 
]Dhosphor  bronze  alloyed  with  lead  consist  of  a  tough  homo- 
geneous skeleton,  tlie  hardness  of  which  may  be  regulated  to 
nearly  equal  the  hardness  of  the  axle,  whilst  its  pores 
are  filled  with  a  very  soft  alloy ;  the  wearing  part  of  such 
bearings  may,  therefore,  be  considered  as  consisting  of 
a  great  number  of  small  bearing^s  of  soft  metal,  each  of 
which  is  surrounded  by  metal  of  nearly  the  same  temper 
as  the  axle;  Kunzel's  particles  of  soft  alloy  may  be  easily 
discerned.  When  this  alloy  is  heated  to  a  dull  red  the 
soft  alloy  exudes,  whilst  a  hard  sponge-like  mass  forming 
the  skeleton  of  the  bearings  remains.  Herein  consists  the 
advantage  of  bearings  of  these  alloys,  the  axle  running 
partly  on  a  very  soft  metal,  whereby  heating  is  obviated, 
whilst  the  harder  part  of  the  bearing,  its  skeleton,  checks 
the  wear  of  the  softer  metal.  The  table,  page  625,  shows 
the  resirlt  of  a  series  of  experiments  on  such  bearings." 
Again,  a  phosphor-bronze  bearing  may  be  rendered  utterly 
useless,  notwithstanding  the  best  workmanship  in  fitting  it  up. 
by  the  alloy  being  run  too  hot  into  the  mould,  or  by  the  use  of 
inferior  copper.  Good  phosphor  bronze  cannot  be  made  from  any 
copper ;  the  copper  and  the  tin  must  be  of  the  best,  to  get  good 
results.  Moulds  for  phosphor  bronze  should  always  be  dried, 
otherwise  the  castings  will  be  of  no  use  for  bearings. 

I  cannot  understand  why  an  engineer  should  always  be  in 
dread  of  a  hot  bearing  or  expect  one  when  starting  new 
machinery,  although  undoubtedly  it  is  a  serious  thing  to  accrue. 
Almost  the  first  question  asked  during  a  trial  trip  of  a  steam- 
ship or  the  st.nrtiii?  of  a  new  stationary  enp-iue  is.  "  Are  the 
beariners  runnino-  cool?"  and  generally  a  notice  in  the  papers 
or  a  report  ends  "  and  all  bearinsrs  ran  cold."  Whv  should  they 
not  niu  cold?  We  all  know  that  unnecessary  friction  causes 
heatinty.  and  heating  seizure,  with  a  train  of  disastrous  results. 
Now  lot  us  name  some  of  the  causes  of  unnecessary  friction, 
viz.  :  — 

Too  soft  steel. 
Oval  shaft  or  pin. 
Bad  alloys. 

Alloys  overheated  when  casting. 
Insufficient  length  of  bearing  surface. 
Insufficient  clearance. 

Bad  workmanship  in  bedding  and  aligninent. 

Insufficiejit  lubrication. 

Unsuitable  oil. 

Foreign  matter. 
To  show  how  these  may  be  avoided,  I  will  follow  the  various 
operations  upon  the  shaft  and  bearings  from  the  first  stage  until 
the  final  running  of  the  engine,  and  if  care  is  exercised  during 
manufacture  to  ensure  that  all  the  proper  conditions  are  fulfilled, 
there  will  be  only  two  things  to  think  about,  or  look  for  in  case 
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of  a  hot  bearing,  viz.,  lubrication  and  foreign  matter.  You 
ougbt  to  be  able  to  dismis.s  all  the  other  causes  from  your  mind 
as  being  beyond  doubt;  otlierwise  it  will  be  bewildering  to 
find  the  source  of  the  trouble. 

Material  and  Wokkmanship. 
TliK  crank  ought  to  be  forged  from  a  Siemens-Martin  acid 
steel  ingot  at  least  twice  the  weight  of  the  finished  forging,  and 
thoroughly  annealed  after  forging;  it  should  stand  a  tensile 
of  30  to  34  tons  per  square  lucli,  with  an  elongation  of  30  per 
cent  in  2  in.,  and  50  ^Der  cent  reduction  of  area.  Test  piece 
should  be  taken  from  the  piece  cut  out  of  web  next  the  pin, 
as  this  will  generally  be  found  the  weakest  part  of  the  forging. 
Of  course,  a  much  better  test  ought  to  be  obtained  from  the 
body  of  the  shaft,  but  the  test  is  wanted  from  the  worst  place. 
Every  care  should  be  taken  in  turning  the  shaft — especially 
the  pin — to  eliminate  all  spring,  and  ensure  the  pin  being 
parallel  to  and  in  alignment  with  the  body  of  shaft.  A  badly- 
turned  shaft  is  always  a  source  of  trouble  in  the  bearings.  The 
shaft  ought  to  hang  between  the  lathe  centres,  as  it  would 
be  in  its  normal  position  in  the  bearings.  This  can  easily  be 
accomplished  by  turning  the  pin  on  floating  centres,  balancing 
the  crank  instead  of  the  lathe  face  plate.  It  is  impossible  to 
balance  a  crank  correctly  by  the  latter  method,  and  unless  it  is 
properly  balanced  tlic  jjin  will  be  oval.  All  journals  ought 
to  be  "  lapped  "  until  they  are  within  '001  in.  of  being  absolutely 
round  and  parallel.  I  may  add  I  have  got  our  shafts  to 
"0005  in.    Good  work  cannot  be  done  too  well. 


backing  off  siiould  Le  done.  After  this  the  bearing  siiould  be 
caiefully  put  together  and  two  strips  of  lead  wire  about  '/.^.^ia. 
to  '/ii.  i"'  diameter  according  to  size  laid  the  full  length  of 
bearing  along  tlie  top  at  equal  distances  from  centre  of  crown. 
The  cap  nuts  should  be  carefully  screwed  tight  by  hand 
spanner,  and  care  taken  that  the  brasses  meet  closely  at  the 
joint.  Now  the  cap  should  be  released,  the  leads  taken  out  witli 
care  and  measured  by  a  micrometer. 

The  thickness  of  the  compressed  lead  is  the  clearance.  The 
leads  should  be  measured  at  both  ends  to  make  sure  the  clear- 
ance is  equal  the  full  length  of  the  bearing,  as  there  may  be 
more  clearance  at  one  end  than  the  other.  Thus,  for  a  shaft 
12  in.  diameter  to  have  a  clearance  of  '002  in.  per  inch,  the  leads 
should  measure  "024  in.,  with  a  tolerance  of  002  in.  eitlier  way — 
i.e.,  if  the  leads  came  out  measuring  022  in.  or  1)20  in.  I  should 
pass  the  bearing.  Where  a  clearance  of  OOl  in.  per  inch  is 
required,  the  tolerance  ought  always  to  be  over  the  total  amount, 
not  under. 

Tiic  correct  clearance  for  a  bearing  is  that  at  which  the  shaft 
will  run  without  knock  or  heating  at  its  normal  speed,  and  it 
can  be  found  within  the  limits  piescribed. 

Oil  should  always  be  admitted  at  the  point  of  least  pressure, 
and  when  once  it  gets  into  the  bearing  it  should  be  kej^t  there, 
as  its  duty  is  to  separate  the  two  metallic  surfaces.  It  is 
generally  considered  that  this  can  be  done  by  using  an  oil  of 
sufficient  viscosity.  From  exijeriments  which  1  have  carried  on 
in  a  practical  manner,  it  has  been  found  that  there  is  another 
quality  necessary  for  the  best  lubrication  which  is  not  found  in 


Weak  of  Bearings — Kunzel. 


Kind  of  Ijearings. 


Gun  metal   

Guu  metal   

Guu  metal  on  brake  

White  metiil   

White  metal   

Lead  comiio.sition  

Hiusphor-brunze  with  lead 
Phosphor-bronze  on  brake 


Composition  of  alloy  in 
100  parts. 


83  copjier,  17  tin   

82  coppar,  18  tin   

82  coijper,  18  tin   

3  copper,  90  tin,  7  antimony 

5  copper,  85  tin,  16  antimony 

84  lead,  16  antimony  


a; 

^        ^  . 

ao    s  '-'P 

"  p  k  S  K-P 

ilSlI 

-i  .5  J  3  S 

1  kilogramme  of 
bearing  metal  is  worn 
out  iu — 

Wear  per 

1,000 
kilometres 
by  four 
bearings. 

Cost  of 
metal  per 

1,00U 
kilometres 

for  four 
bearings. 

Railways;  where  the  bearings 
are  in  use. 

Cost  c 
100  k; 
1  melt: 
1    and : 
'  take 
100 

German 
miles. 

Kilometres. 

Grammes.^ 

Pence. 

200  r„ 

12,052 

90,390 

lli'ifo 

0-301 

Austrian  State  Railroad. 

260i% 

13,320 

99,900 

iOi^„  [: 

0-260 

Grande  Central,  Belgium. 

260,% 

1,218 

9,134 

2-844 

Grande  Central,  lielgium. 

9,101 

78,280 

0-395 

Austrian  State  Railway. 

293 

11,750 

88,  U5 

11  JOT 

0-331 

Xiederschlesish  Markische. 

.10,838 

81,280 

l^nfij 

0-145 

Austrian  State  Railway,  Bohne. 

;  350 

57,226 

429,200 

0-081 

Grande  Central,  Belgium. 

350 

'14,320 

107,410 

0-325 

Grande  Central,  Belg-ium. 

Bronze  StejJ-^  or  Bearings. — These  ought  to  be  of  ample 
length;  but  there  is  more  danger  of  getting  a  hot  bearing  with 
too  much  circumferential  surface  than  too  little.  They  should 
be  made  entirely  of  new  metal;  the  moulds  dried,  and  metal  not 
run  too  hot.  The  alloy  to  be  just  a  little  .softer  tlian  shaft.  All 
large  main  bearings  and  connecting-rod  ends  should  have  liners 
when  practicable.  No  bearing  ought  to  have  more  than  three- 
fifths  of  its  circumference  in  contact  with  the  shaft,  and  the 
leading  edge  of  each  half  should  be  "  backed  "  off  in  the  direc- 
tion of  rotation  of  shaft  to  allow  the  oil  to  enter. 

A  simple  rule  for  finding  the  three-fifths  clearance  is  to  make 
thickness  of  each  liner  equal  to  half  diameter  of  shaft.  For 
example,  a  12  iu.  diameter  bearing  siiould  have  two  liners,  each 
6  in.  thick,  or  a  total  of  12  in.  This  would  give  a  clearance  near 
enough  to  be  called  one-third  of  the  circumference  of  shaft. 
Each  half  brass  should  then  be  backed  off  on  leading  side  equal 
to  the  three-fifths  clearance  required.  I  attach  a  good  deal  of 
importance  to  this  clearance.  The  liners  may  be  made  of  any 
inferior  alloy  that  will  stand  sufficient  compression  in  tighten- 
ing up  the  bolts,  and  should  be  clear  of  the  shaft  at  least  |  in. 
the  whole  length,  except  a  short  distance  from  each  end — say 
anything  up  to  ^  in.,  to  prevent  the  oil  runnina'  out.  If  liners 
are  not  provided,  then  the  brasses  ought  to  have  pockets  cast, 
or  cut  in,  equal  to  tlie  clearance  mentioned;  but  the  latter 
is  not  good  practice. 

When  the  bearings  are  finished  and  screwed  up  tight,  a 
running  clearance  of  -001  in.  to  002  in  per  1  in.  in  diameter  of 
shaft  ought  to  be  allowed,  according  to  the  nature  of  the 
bearing  and  speed  of  shaft;  but  in  no  case  less  thf.n  '001  in.  per 
inch;  with  an  end  clearance  varying  up  to  '/ig  i^-  journal 
should  never  bear  on  the  radii,  but  run  well  clear.  The 
"running"  clearance  is  arrived  at  by  the  following  method; 
The  shait  should  be  thoroughly  bedded  to  the  bottom  beariiigs 
in  their  place  by  riddling  and  scraping  until  it  bears  the  full 
length  and  surfac:  circumferentially.  The  top  brasses  should  be 
bedded  on  the  shaft  equal  to  the  bottom;  then  the  necessary 


all  oils  of  the  right  viscosity.  It  is  the  inherent  strength  of  the 
material,  which  I  shall  call  the  molecular  tension. 

You  may  imagine  this  as  the  something  which  enables  each 
molecule  to  resist  the  wear  it  must  undergo.  The  question 
doubtless  arises  in  your  minds  as  to  the  reason  why  twu  oils  of 
the  same  viscosity  should  not  have  the  same  molecular  tension. 
Laying-  aside  vegetable  and  animal  oils,  which  we  all  know  under 
work  liberate  free  fatty  acids  which  attack  the  metal,  and  also 
render  the  oil  more  viscous  and  gummy,  I  shall  consider  the 
hydro-carbon  oils  procurable  in  our  markets.  These  are  of 
two  kinds:  — 

1.  Those  made  from  the  by-product  of  the  destructive  system 
of  distillation,  used  in  the  manufacture  of  burning  oils.  By  this 
process  the  molecular  tension  of  the  oil  is  diminished  by  the 
great  heat,  and  by  the  acids  used  in  the  process  of  manufacture, 
the  lubricating  element  being  partially  worn  out. 

2.  Those  made  by  the  system  of  fractional  distillation,  in 
which  the  crude  is  gently  handled  in  such  a  manner  that  the 
lubricating  element  is  left  in  the  oil  unweakened. 

Of  two  oils  made  by  each  of  these  processes,  and  having 
the  same  viscosity  and  other  laboratory  tests,  the  one  manu- 
factured by  the  system  of  fractional  distillation  will  have  the 
inolecular  tension  which  will  enable  it  to  stand  up  under  the 
work,  while  the  other  breaks  down. 

By  the  use  of  such  an  oil  friction  will  be  reduced  to  a 
minimum.  Therefore,  never  under  any  pretence  whatever  should 
oil  grooves  be  cut  in  the  bottom  half  of  the  bearing,  or  in  the 
shaft,  as  I  have  known  some  people  do  to  get  out  of  a  difficulty, 
as  this  course  would  only  aggravate  the  trouble,  and  defeat  the 
very  object  in  view  by  giving  the  oil  means  of  escape  under 
pressure. 

As  mentioned  in  the  early  part  of  this  paper,  mineral  oi 
hydro-carbon  oils  are  the  best  for  all  bearings  lunning  under 
ordinary  conditions,  but  the  characteristics  of  the  oil  must  differ 
with  a  change  of  condition;  to  suit  a  small  shaft  running  at 
high  speed  quick  oil  must  be  used,  compared  with  what  is 
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necessary  for  a  heavy  slow  runniDg  shaft,  which  requires  an  oil 
heavier  in  nature,  more  greasy,  and  more  fitted  to  withstand 
great  pressure.  It  would  be  easy  to  cause  a  hot  bearing  by 
merely  changing  the  oil — i.e.,  using  that  adapted  for  the  high 
speed  on  the  slow-speed  shaft,  and  f  ice  versa.  For  "  Mohler  " 
and  all  oil-contained  ring  or  chain  bearings  lubricated  by  a 
continuous  flow  of  oil,  the  hydro-carbon  oils  are  absolutely 
essential  for  safe  running. 

Connecting-rod  Bolts. — These  are  all  important  for  safe 
running,  as  their  breaking— not  an  uncommon  occurrence — 
always  leads  to  most  disastrous  results.  All  such  bolts  of 
large  size  ought  to  be  made  of  B.B.  (hammered  or  forged) 
iron  with  "  plus  "  tliread — i.e.,  the  body  of  bolt,  excejjt  short 
length  fitting  each  half  brass  and  liner,  turned  down  equal  to 
diameter  at  bottom  of  thread,  to  make  the  bolt  more  elastic 
during  shock.  The  threads  should  never  be  coarser  than  six 
per  inch,  no  matter  how  large  the  bolt,  and  should  finish  at  the 
end  in  a  radiused  groove,  to  ensure  the  dies  cutting  the  thread 
clean  and  parallel,  as  I  have  known  many  latent  fractures  in 
bolts  and  studs  traceable  to  the  taper  finish  which  the  dies 
leave  when  there  is  no  groove,  through  not  being  released 
at  the  proper  time  when  more  than  one  cut  is  taken. 

Small  connecting-rod  bolts  up  to,  say,  1^  in.  diameter,  if 
made  of  steel,  the  material  ought  to  be  Siemens-Martin  acid 
steel  of  not  more  than  '02  per  cent  carbon,  and  they  ought  to  be 
annealed  occasionally;  in  fact,  all  connecting-rod  or  other  bolts 
subject  to  shock  ought  to  be  annealed  from  time  to  time,  to 
restore  the  molecules  from  crystallisation  caused  by  shock,  but 
steel  more  frequently  than  iron,  as  it  crystallises  sooner.  The 
nuts  should  be  tightened  by  hand — never  flogged  home — and 
secured.  They  should  be  carefully  examined  periodically  and  all 
slackness  taken  up.  Connecting-rod  ends  ought  never  to  be 
allowed  to  run  with  perceptible  knock,  because  the  hammering 
will  increase,  and  probably  the  nut  and  bolt  head  will  dig 
into  the  other  material,  causing  greater  shock  to  the  bolt, 
which  will  stretch  to  the  elastic  limit  of  the  material,  and 
then,  weakened  by  crystallisation,  will  break.  I  would  suggest 
putting  two  datum  marks  on  the  bolts  when  new,  and  with  a 
gavige  made  to  suit  check  same  each  time  the  bolts  are  out.  As 
soon  as  it  is  evident  the  elastic  limit  has  been  reached  and 
permanent  "  set"  commenced,  the  bolts  ought  to  be  condemned. 
A  spare  set  ought  always  to  be  kept  to  be  used  whilst  the  others 
are  being  annealed,  or  to  reiilace  those  condemned. 

Eeection  or  Engines. 

If  an  engine  is  being  built  and  has  to  be  moved  and  re-erected 
for  testing  jjurposes,  too  much  time  need  not  be  spent  on  the 
bearings  in  the  first  instance.  All  final  bedding  and  adjust- 
ments ought  to  be  made  when  the  engine  is  securely  fixed  on 
either  the  testing  berth  or  else  on  its  own  foundation,  or 
seating  if  on  board  ship.  And  even  if  an  engine  has  been  run 
previous  to  the  latter  fixing,  the  bearings  ought  to  be  dealt  with 
just  the  same  again,  viz.,  re-bedded,  alignment  checked,  and 
correct  clearance  allowed,  before  being  finally  closed.  This 
ought  to  be  the  last  job  after  all  weight  is  added  on  to  the 
bed  plate,  and  the  latter  securely  bolted  on  foundation  and 
grouted  up,  with  parallel  iron  packings  between  engine  bed  and 
foundation,  so  as  to  prevent  any  possibility  of  the  alignment 
being  distorted  by  tightening  the  foundation  bolts,  and  to 
prevent  the  risk  of  any  dust  or  g^t  getting  into  the  bearings 
during  fixing.  If  by  chance  the  nut  of  a  foundation  bolt  gets 
slack,  it  ought  to  be  tightened  up  with  care,  and  the  bearings 
watched  afterwards,  lest  the  bed  has  been  sprung  and  the 
alignment  altered  from  original  setting.  I  have  known  cases 
of  hot  bearings  from  this  cause. 

In  all  new  engines  at  least  it  is  a  good  plan  to  have  each 
main  bearing  provided  with  a  thermometer.  This  is  easily 
done  by  drilling  a  hole  through  the  cap  and  allowing  the  thermo- 
meter, protected  by  a  brass  tube  casing,  to  rest  on  top  of  the 
brass.  Eeadings  should  then  be  taken  periodically.  I  may  say 
I  have  adopted  this  plan  with  advantage  for  many  years. 


Beitish  Submarine  Experiments. — Some  highly  successful 
experiments  with  the  British  Submarine  Bl  have  just  been 
completed  at  Barrow-in-Furness.  This  submarine,  which  was 
launched  at  Barrow  early  in  the  month,  is  of  a  new  type,  and 
much  larger  than  any  submarines  yet  built.  She  possesses 
all  the  improvements  which  science  and  experience  with  the 
other  boats  has  suggested.  She  was  taken  out  to  deep  water 
outside  Barrow  Harbour,  and  there  went  through  a  long  series 
of  evolutions  with  the  greatest  possible  success  and  without 
tlie  slightest  hitch.  She  remained  under  water  at  one  time  for 
three  hours,  and  caused  some  apprehension  on  board  of  the 
tug  boat  which  was  in  attendance,  but  she  ultimately  floated  to 
the  surface  some  two  miles  away,  and  reported  she  could  have 
stayed  down  a  much  longer  time.  This  submarine  has  been 
so  perfected  in  detail  that  it  is  claimed  she  can  accomplish  every 
object  her  designers  had  in  view,  and  is  under  the  easy  control 
of  whoever  is  operating  her. 


MODERN   COKE  OVENS— VI* 

Huessbnbb's  Coke  Oven. 

This  coke  oven  has  horizontal  'heating  flues,  and  works 
witli  the  extraction  of  the  by-products ;  the  new  features 
(jf  this  improved  coke  oveu  consist  in  the  arrangement  of 
the  heating  flues  and  of  the  partition  walls  between  each 
two  coking  chambers,  and  in  the  arrangement  of  flues  for 
heating  the  requisite  air  supply  for  combustion  with  the 
lieating  gases. 


VlG.  1. 

It  enables  the  manufacture  from  coal,  which  hitherto, 
owing  to  the  too  large  or  too  small  quantities  of  gas  pro- 
duced, could  not  advantageously  be  employed  for  coking. 

The  drawings  show  a  vertical  longitudinal  section  with 
the  horizontal  flues  and  their  cross-section.  The  novel 
features  are  the  arrangement  of  the  heating  channels  below 
the  sole  of  the  oven  chambers,  and  in  the  partition  walls 
separating  each  two  oven  chambers.  In  place  of  only 
one  oven  channel  below  each  oven  chamber  receiving  the 
gases  at  two  sides,  as  in  the  oven  constructions  hitherto 
employed,  there  are  arranged  below  each  oven  chamber 
in  the  sole  two  completely  independent  channels.  Each 
of  these  is  heated  separately,  and  is  in  communication  with 
a  system  of  horizontal  wall  channels,  provided  in  the  oven 
cliamber  partition  wall.  A  waste  heat  channel  is  arranged 
for  each  horizontal  wall  heating  channel  system  in  the 
foundation  of  the  partition  wall,  such  waste  heat  channel 
being  also  made  to  communicate  with  the  common  waste 
heat  collecting  channel.  For  this  arrangement  it  is 
claimed  that  the '  quantities  of  gas  led  into  each  sole 
channel  are  forced  to  flow  through  the  prescribed  way  to 
tlie  connnon  waste  heat  collecting  channel,  and  that  each 


Fio.  2. 


Fig.  3. 


side  of  each  oven  chamber  is  heated  by  an  independent 
heating  channel  system,  from  which  a  large  quantity  of  heat 
is  no  longer  transmitted  to  the  adjacent  oven  chamber, 
as  has  hitherto  been  the  case. 

The  sole  channels  lymg  below  the  oven  chamber  are 
shown  in  the  drawing  by  the  letters  a,  b,  and  the  hori- 
zontal heating  cliannel  system  with  the  letters  a',  a^,  a^, 
a\  and  b',  ¥,  b^,  6'  respectively,  a',  a^,  and  b',  b',  b^ 
respectively  being  the  horizontal  oven  wall  heating  channels, 
and  a\  b"  the  waste  heat  channels  belonging  to  each  of 

*  Abstracted  from  Mr.  P.  J.  Mallmaiin's  paj^er  read  before  the  Cleveland 
lustitution  of  Engineers,  Middlesbrough,  April,  1904. 
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these  systems,  and  which  place  these  systems  in  communi- 
cation with  the  common  waste  heat  collecting  channel  A. 

One  half  of  the  oven  chamber  sole  and  oven  chamber 
side  wall  is  heated  by  the  heating  channel  system  a,  a\ 
(i-,  a\  independent  of  the  other  half,  which  is  heated  by 
the  channel  system  b,  b',  b',  b\  closed  in  itself.  The  gases 
must  flow  in  each  beating  chamber  system  in  the  pre- 
scribed direction — i.e.,  through  the  sole  channels  a  and  b 
respectively,  and  at  the  end  of  the  latter  upward  through 
and  b^  respectively,  from  thence  downward  in  zigzag- 
directions  through  the  channels  a',  a^  «^  a\  and  b',  b\ 
b',  b*  respectively  to  the  common  waste  heat  collecting 
channel  A. 

By  this  arrangement  of  the  beating  channel  systems, 
causing  the  passage  of  the  heating  gases  in  such  a  manner 
that  a  reliable  and  economical  heating  of  the  several  oven 
chambers  is  obtained. 

This  coke  oven  offers  advantages  by  its  uniform  distri- 
bution of  heat,  which  pi'ocures  a  good  quality  of  coke  and 
gives  a  fair  balance  of  gas  available  for  other  purposes. 

A  more  recent  pattern  of  Huessener  oven  has  been 
designed,  embodying  several  improvements,  and  has  been 
erected  at  the  Clarence  Iron  Works.  The  oven  has  a 
greater  height,  is  charged  by  means  of  a  compressor,  and 
is  calculated  to  make  about  16  per  cent  more  coke  than 
the  pattern  illustrated. 


REMOVING   RUSTY   NUTS  AND  BOLTS. 

By  Walter  J.  May. 

la  many  places  it  is  necessary  to  remove  rusty  nuts  from 
bolts  and  to  remove  the  bolts  themselves,  while  it  will  also 
be  necessary  to  clean  the  bolts  and  nuts  for  further  use. 
Take,  for  instance,  the  removal  of  a  pump  column  from 
a  mine,  the  cast-iron  pipes  being  some  9  ft.  long  and 
possibly  about  10  in.  in  internal  diameter.  These  pipes  are 
valuable,  but  if  you  hammer  and  bang  away  at  the  nuts 
and  bolts  with  a  hammer  and  chisel  you  probably  break 
a  good  many  flanges,  and  your  pipes  will  then  be  scrap 
iron  worth  from  30s.  to  AOs.  per  ton  instead  of  the  £4  10s. 
to  £5  per  ton  which  the  sound  pipes  are  worth.  As  a 
general  rule,  nuts  can  be  removed  where  they  are  only 
rusted  if  time  can  be  given  for  tlie  work,  and  therefore 
it  is  always  desirable  to  prepare  them  for  removal  in  time. 

Lubrication  is  necessary  to  any  work  undertaken,  and 
the  lubricant  must  penetrate  the  rust  both  on  the  bolt 
above  the  nut  and  inside  the  nut  as  well.  For  this  work 
the  lubricant  must  be  thin,  and  in  practice  the  writer  has 
found  a  mixture  of  ordinary  American  lamp  oil — mineral — 
and  engine  oil  very  satisfactory,  using  about  75  per  cent 
lamp  oil  and  25  per  cent  engine  oil,  well  mixing  by 
agitation.  Poured  on  the  end  of  the  bolt  and  on  the  top 
of  the  nut,  this  will  draw  through  the  nut  in  from  12 
to  24  hours,  and  soak  through  the  rust  to  the  metal,  but 
in  some  cases  a  second  application  of  oil  will  be  necessary. 
The  lubricating  and  softening  of  the  rust  is  the  first  step 
in  the  process. 

The  second  step  is  the  removal  of  the  rust  above  the 
nut,  and  in  practice  the  following  plan  answers  very  well : 
Make  two  steel  nuts  from  an  old  steel  rasp,  having  them 
of  good  substance  outside  the  threads,  and  about  |  in. 
thick.  Thread  one  of  these  with  a  taper  tap,  having  it 
a  slack  fit  for  the  bolt,  and  thread  the  second  one  with 
a  plug  tap  a  decently  good  fit,  but  not  too  tight.  If  the 
bolts  to  be  cleaned  vary  in  size  somewhat,  more  than  one 
pair  of  nuts  will  be  wanted,  and  in  any  case  it  is  well  to 
make  several,  as  the  labour  is  not  great.  Having  the  nuts, 
cut  slots  in  the  corners,  giving  clearance  in  front  of  the 
cutting  edges  formed  Ijy  the  slots — a  not  very  troublesome 
matter.  When  this  is  done,  run  the  taps  carefully  through 
to  remove  any  burr  left  by  the  file — which  should  have  a 


fine  cut — and  then  harden  and  temper.  This  necessarily 
makes  the  outsides  of  the  nuts  hard,  and  to  prevent  them 
chipping  make  a  rough  box,  or  rather  ring,  spanner  of 
good  substance,  but  not  a  close  fit  on  the  nut,  screw  each 
nut  on  a  bolt,  make  the  spanner  red-hot  and  place  the 
nut  in  it,  and  as  soon  as  the  nut  draws  a  blue  on  the  outer 
edge  remove  it  from  the  spanner  and  quench  in  hot  water. 
Wlien  carefully  done  this  does  not  draw  the  temper  on 
the  thread,  and  yet  makes  the  outside  tough. 

In  using,  the  taper  imt  is  first  run  down  the  bolt  to 
remove  the  bulk  of  the  rust,  plenty  of  oil  being  used,  and 
after  taking  this  one  off  the  straig'ht  nut  is  run  down,  this 
cleaning  the  thread  right  away  to  the  ordinary  nut.  These 
steel  rmts  will  clean  oti"  some  hundreds  of  bolts  if  they  are 
well  made  and  hardened,  and  as  they  cost  only  a  trifle  to 
make  they  do  not  need  such  careful  handling  as  the  dies 
used  in  cutting  threads. 

When  the  bolts  are  cleared  of  rust  they  should  be  oiled, 
and  with  a  little  steady  pressure  the  nuts  can  be  soon 
started  and  run  off.  In  some  cases,  however,  they  will 
need  starting  with  a  light  tap  or  two  of  the  hammer  given 
on  the  end  of  the  spanner,  which  should  be  stout  and  tough 
for  this  reason,  but  it  is  not  always  that  this  is  necessary. 

Wliere  it  is  desirable  to  clean  rusty  bolts  before  using 
them,  if  nuts  are  made  on  the  lines  described,  and  having 
wrenches  made  to  fit  them,  it  will  be  found  quite  an 
economical  practice,  and  will  save  the  ordinary  dies  con- 
siderably, as  really  metal  cutting  is  not  required  in  such 
cases.  The  cost  of  the  nuts  would  not  be  great  in  any 
case,  and  preparing  them  for  the  purpose  described  could 
very  well  be  done  at  odd  times. 

Iron  nuts  with  the  threads  case  hardened  may  be  used 
where  steel  ones  are  unobtainable,  but,  of  course,  these  do 
not  wear  so  well.  If,  however,  some  10  per  cent  to  15 
per  cent  of  manganese  chloride  is  used  with  the  animal 
carbon  used  in  packing  the  iron  nuts,  the  face  of  the  metal 
will  be  harder  than  where  carbon  is  alone  used,  as  part  of 
the  manganese  content  will  be  absorbed  by  the  metal. 

In  all  cases  where  bolts  are  being  cleared  from  rust  and 
dirt  plenty  of  oil  or  other  lubricant  must  be  used,  or  the 
nuts  or  dies  will  get  so  hot  as  to  draw  the  temper,  and  so 
become  of  little  use  in  a  short  time. 


NOTICES    OF    MEETINGS,  &C. 


Institution  of  Civil  Engineers. — Students'  meeting: 
December  2nd,  "  Midland  Railway  West  Riding  Lines :  The 
Construction  of  Contract  No.  1."    By  R.  T.  McCallum. 

Glasgow  Technical  College  Scientific  Society. — 
December  3rd,  Symposium. 

North  of  England  Institute  or  Mining  and  Mechanical 
Engineers. — December  10th,  general  meeting.  Subject  not 
announced. 

Manchester  Association  of  Engineers. — December  lOth, 
annual  general  meeting.  Election  of  officers.  Paper  by 
Mr.  W.  H.  Pretty,  "  The  Economic  Value  of  Cast  Iron." 

Birmingham  Association  of  Mechanical  Engineers. — 
December  3rd,  annual  meeting.    Election  of  officers  and  social. 

Institute  of  Marine  Engineers. — December  5th,  "  Fuel 
Testing." 

Junior  Institution  of  Engineers. — December  2nd,  paper 
on  '  Some  Points  of  Interest  in  the  Construction  of  Torpedo 
Boats,"  by  H.  E.  Yarrow.  Saturday,  December  3rd,  visit  to 
the  London  Coliseum  to  inspect  its  features  of  engineering 
interest. 

British  Association  of  Waterworks  Engineers. — Ninth 
winter  meeting :  December  10th,  the  following  papers  are 
down  for  reading :  "  Tlie  Appleton  Extensions  of  the  War- 
rington Corporation  Waterworks,"  by  Geo.  Mitchell.  "  Supply 
of  Surface  and  Underground  Water  to  To\vns,"  by  Frank 
Latham.  "Notes  on  Electricallj^-driven  Pumping  Plant  for 
Water  Supj)ly  and  Storage  of  Water  under  Pressure,"  by 
J.  Hutton. 
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INVENTIONS  OF  THE  WEEK. 

By  Marks  and  Ci-erk.  Tin-  I'rariiral  Eiujini'i  i-  Pak'nt  Agency, 
18,  Southampton  Buildings,  Chancery  Lane,  London,  W.C.; 
30,  Cross  Street,  Manchester;  and  13,  Toinplc  Street, 
Birmingham. 

The  first  date  given  a  tcr  the  nuiahcr  of  each  specification  is  the  date 
of  apitUcation.  The  second  date  is  that  of  the  advertisement  uf 
acceptance  of  the  complete  specification. 

The  f  Mowing  accepted  specifications  were  advertised  on  the  d(il< 
mentioned,  and  within  two  months  of  such  date  any  pc>'«o»  propierlii 
interested  can  oppose  the  sealing  and  grant  of  the  patent  bij  yivinj 
formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  specification  herein  refeired  to,  or  of  any  other 
puhlishc'l  ptatent  spieeifieation,  will  he  forwarded  post  free  for  one  shilling 
vpim  application  being  sent  to  Messrs.  Maries  and  Clerk  at  eitlur  of 
the  above  addresses. 

Rotary  Fluid  -  pressure   Engines,   Blowers,  and 

Pumps.  li.  Lee.  Nil.  18534,  of  -iTth  August,  190:i.  Ad.  of  ac, 
November  2nd,  1904. — This  invention  relates  to  reversible  rotary 
engines,  blowers,  and  pumps  of  the  annular  or  crescent-shaped 
chamber  type,  with  rotary  piston  drum  and  hinged  or  pivoted 
vanes,  and  a  fixed  abutment  whose  working  surface  is  continuous 
with  that  of  the  working  chamber.  The  invention  comprises 
improved  abutment  packing  pieces  arranged  in  pairs  between 
the  inlet  and  exhaust  ports  and  extending  the  full  width  of  the 
working  chamber,  each  packing  piece  teing  a  segment  of  a 
tube  carried  in  suitable  bearings.  The  packing  jjieces  auto- 
matically adjust  themselves  to  ensure  a  fluid-tight  joint  and  to 
compensate  for  wear.  The  invention  also  provides  for  mounting 
the  hinged  vanes  or  pistons  in  pairs  geared  together  for  the 


Fio.  1.  Fia.  2 

Specification  No.  Isi34,  of  1903. 

purjwses  of  supiwrting  the  acting  vane,  and  of  facilitating  the 
easy  travel  of  said  vanes  over  tliei  fixed  cams  on  which  their 
inner  faces  or  edges  work,  tlie  fixed  cams  being  so  shaped  as 
to  maintain  one  or  other  of  the  vanes  in  contact  with  the  face  of 
the  working  chamber  or  of  the  abutment.  The  admission  of 
the  working  agent  to  the  working  chamber  in  order  to  secure 
expansive  working  is  controlled  by  a  tappet  valve  which  is 
operated  by  a  cam  acting  through  an  intermediate  oscillating 
slotted  lever  or  rocking  piece  carrying  an  anti-friction  wheel 
or  roller  which  is  moved  to  one  or  other  end  of  the  slot  according 
to  the  direction  of  rotation  of  the  cam.  Fig.  1  is  a  transverse 
section  on  the  line  x,  x,  of  fig.  2,  tig.  2  is  a,  central  longitudinal 
section  of  a  reversible  rotary  engine,  and  fig.  3  is  a  detail  view 
of  the  valve  gear  looking  from  the  right  of  fig.  2. 

Air  Pump.  W.  P.  Thomi'Sox.  (Communicated  by  Wray 
I'ump  and  Eegister  Comijany,  of  New  York,  U.S.A.).  No. 
20396,  of  1903.  Ad.  of  ac,  November  2nd,  1904.— This  inven- 
tion relates  to  air  pumps  and  to  that  class  comprising  two 
cylinders  of  unequal  capacities  each  having  a  piston  reciprocally 
operated  by  means  of  suitably  moved  pistons  in  form  of  rack 
bars  combined  with  a  gear.  In  such  a  construction  having 
cylinders  of  equal  length  it  has  been  a  ground  of  objection 
that  no  means  was  jDrovided  for  holding  in  a  compact  arrange- 
ment and  on  practically  the  same  level  both  of  the  racks  when 
not  in  use,  one  of  the  racks  at  such  time  extending  in  such 
prior  pumps  to  a  considerable  height  above  the  pump;  and 
further  it  has  been  found  imtaraeticable  to  make  the  smaller 
cylinder  sufficiently  small  to  secure  the  desired  ratio  of  com- 
pression between  the  cylinders  without  interfering  with  the  use 
of  the  piston-rod  rack  on  aceount  of  the  necessary  size  of  the 
latter.    The  objects  of  the  present  invention  are  to  obviate  these 


objections  and  also  to  provide  for  applying  power  to  both  of 
the  pistons  and  also  f6r  ajiplying  it  separately  to  one  of  them 
and  for  avoiding  cud  thrust  on  the  axis  of  the  gears,  and  for 
disconnecting  the  piston  rods  in  operation,  and  to  secure, other 


Fig.  1. 

Specification  No.  20396,  of  1903. 


Fig.  2. 


advantages.  Fig.  1  is  a  central  longitudinal  section  of  the 
pump,  fig.  2  is  a  partial  perspective  of  the  gears  and  piston 
racks  showing  a  piston  lock,  and  fig.  3  is  a  partial  plan,  the 
lock  and  rack  being  shown  in  cross-section. 

Internal-combustion  Engine.  W.  H.  Barkek.  No.  23475, 
of  29th  October,  1903.  Ad.  of  ac,  November  2nd,  1904.— This 
invention  consists  in   an   internal-combustion  engine  of  the 


Fio.  1. 


Fig. 


iinpulse-every-revolution  type,  having  an  auxiliary  piston 
attached  to  and  moving  with  the  main  piston,  and  adapted 
to  deliver  mixture  into  the  main  cylinder,  the  crank  case 
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being  arranged  for  the  compression  of  air  delivered  tlirotigli 
ports  in  the  piston  and  cylinder  whereby  thorough  scavenging 
is  effected  and  a  full  charge  of  mixture  obtained  per 
stroke  without  loss  of  charge  through  the  exhaust  valve,  which 
is  disposed  at  the  combustion  chamber  end  of  the  cylinder,  the 
object  being  to  effect  a  thorough  scavenging  of  the  engine 


Fio.  3. 

Specification  Ko.  23475,  of  1903. 

cylinder  while  enabling  the  full  charge  of  mixture  to  be 
obtained  on  each  stroke  without  loss  of  mixture  through  the 
exhaust.  Fig.  1  shows  an  end  elevation  partly  in  section,  fig.  2" 
a  front  sectional  view,  and  fig.  3  a  sectional  plan  on  line  A  B 
and  partly  on  line  C  D  of  fig.  2,  of  an  engine  constructed 
according  to  this  invention. 

Automatic  Fluid-pressure  Brake  Apparatus.  The 

WESTiNGHOtrsE  Beake  Compant  Limited  and  J.  W.  Cloud. 
No.  27813,  of  18th  December,  1903.  Ad.  of  ac,  November  2nd, 
1904. — ^This  invention  relates  to  automatic  fluid-pressure  brake 
apparatus.  The  main  object  is  to  provide  means  whereby  a 
quickened  partial  operation  of  automatic  compressed  air  brakes 
may  be  had  without  bringing  the  full  action  of  the  brakes  into 
operation.  A  further  object  of  the  invention  is  to  provide 
means  wliereby  a  quickened  complete  action  of  the  brakes  may 
be  had,  when  desired,  similar  to  the  quick  action  which  is 


Fio.  1.  Fig.  2. 

dpeoification  No.  27813,  of  1903. 

obtained  bj"^  certain  forms  of  quick-acting  triple  valves  and 
accelerators,  already  known  and  used.  Up  to  the  present  time 
all  known  forms  of  quick-acting  brake  are  quick  acting  only 
when  the  brake  is  in  full  operation,  and  it  is  not  possible  with 
them  to  obtain  any  accelerated  action  when  only  a  jjartial 
operation  of  the  brakes  is  made.  Fig.  1  is  a  general  arrange- 
ment, showing  the  preferred  form  of  apj)lication  of  accelerating 
device  to  the  ordinary  arrangement  of  brake  apjjaratus,  and  fig. 
2  a  sectional  plan  of  one  form  of  accelerating  device  covering 
both  objects  of  this  invention. 

Automatic  Drainage  Valve  for  the"  Cylinders  of 
Steam  Engines  and  Steam  Pipes.  S.  0.  Buune.  No.  84, 
of  1st  January,  1904.  Ad.  of  ac,  2nd  November,  1904.— This 
invention  relates  to  an  automutically-acting  valve  especially 
adapted  for  use  in  connection  with  steam  engines  and  steam 
pipes  for  the  purpose  of  discharging  the  water  of  condensation 
without  substantial  waste  of  steam  under  pressure,  the  valve 
being  characterised  by  the  employment  of  a  valve  imited  by 
a  shank  with  a  piston  or  head  and  working  in  a  cylindrical 
shell  or  casing  which  is  divided  into  two  chambers  by  an 
apertured  bridge  or  partition,  the  valve  being  provided  with  a 


spring  which  serves  to  tend  to  hold  the  valve  in  its  open 
position.    Fig.  1  is  a  vertical  central  section   through  the 


Fig.  1.  Fio.  2.  Fio.  3. 

Specifioation  No.  S4,  of  1904. 


improved  valve,  and  figs.  2  and  3  are  horizontal  cross-sections 
through  lines  A,  A  and  B,  B  of  fig.  1  respectively. 

Pneumatic  Caulking  Tools.  J.  Keller.  No.  5672,  of  8th 
March,  1904.  Ad.  of  ac,  November  2nd,  1904. — This  invention 
relates  to  a  i>neumatic  caulking  device,  consisting  in  the 
combination  of  a  pneumatic  impact  tool,  a  rotary  caulking 
device,  a  support  for  the  tool  and  device,  and  means  for  detach- 


Fio.  1.  Fio.  2. 

Specifioation  No.  5672,  of  1904. 


ably  connecting  the  impact  tool  with  the  support.  Fig.  1 
represents  a  front  elevation  with  certain  parts  removed  for 
clearness,  and  fig.  2  shows  the  hammering  and  cushioning 
devices  and  means  for  locking  the  caulking  devices  at  the 
desired  inclination. 

Steam  Turbine.  M.  D.  Kalbach.  No.  15228,  of  7th  July, 
1904.  Ad.  of  ac,  November  2nd,  1904. — ^This  invention  relates 
to  steam  turbines,  and  comprises  the  employment  in  a  turbine,  of 


Fio.  I. 


a  casing,  a  shaft,  a  turbine  disc  keyed  to  the  casing  and  having 
radial  and  circular  blades  forming  ports  or  passages  for  the 
steam,  with  the  radial  blades  arranged  in  a  plurality  of  series, 
those  of  one  series  being  shorter  than  those  of  the  other  and 
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lying  between  the  outer  portions  of  the  blades  of  such  other 
series,  such  disc  having  a  projecting  rim  portion,  and  a 
revolving  disc  having  a  central  jwrtion  keyed  on  the  shaft  and 
provided  with  an  extension  hub  and  with  radial  and  circular 
blades  forming  buckets,  and  the  radial  blades  being  arranged 


Fig.  2. 


Fio.  3. 


Specification  No.  15228,  of  1904. 


in  a  plurality  of  series  with  those  of  one  series  shorter  than 
and  lying  between  the  outer  portions  of  such  other  series.  Fig. 
1  is  a  side  elevation  pai-tly  in  section,  fig.  2  is  a  detail  perspective 
view  of  a  fragment  of  one  of  the  intermediate  partitions,  and 
fig.  3  a  perspective  view  of  a  fragment  of  one  of  tlie  revolving 
discs. 

Nut  Lock,  A.  W.  King  and  J.  A.  Louttit.  No.  17308,  of  8th 
August,  1904.  Ad.  of  ac,  November  2nd,  1904. — This  invention 
consists  of,  in  a  nut  lock,  the  combination  with  bolts 
having  threaded  extensions  of  a  joining  plate  provided  with 


Specification  No.  17308,  of  1904. 

suitable  orifices  for  the  reception  of  the  bolts,  ratchet  teetli 
on  tlie  outer  face  of  the  joint  plate  surrounding  tlie  orifices, 
and  nuts  provided  with  suitable  ratchet  mechanism  adapted  to 
coact  with  the  ratchet  teeth. 

Electric  Igniter  for  Explosion  Engine.  K  Eisemann. 
No.  19883,  of  15th  September,  1904.  Ad.  of  ac,  November 
2nd,  1904. — This  invention  has  for  its  object  to  employ  in  the 
most  practical  manner  the  advantages  of  the  porcelain  igniting 


Specification  No.  19883,  of  1904. 

pin  inside  the  explosion  chamber,  with  the  advantages  of  tlic 
mica  or  the  like  igniting  pin  outside  the  explosion  chamber,  so 
that  by  the  jjresent  invention  the  body  of  the  pin  or  igniter 
consists  of  mica  or  the  like,  whilst  the  igniting  end  is  formed 
of  porcelain. 

Water-tube  Boiler.  M.  T.  Goss.  No.  -iougs,  of  26th 
September,  1904.  Ad.  of  ac,  2nd  November,  1904. — This  inven- 
tion relates  to  improvements  in  boilers,  and  has  for  its  object 
to  prevent  a  deposit  of  sediment  by  increasing  the  rapidity 
of  circulation  of  the  water  considerably  above  the  speed  at 
which  the  water  moves  under  ordinary  circumstances  when 
subjected  to  the  action  of  heat  in  the  usual  manner.  The 
principal  object  of  the  invention,  therefore,  is  to  overcome  this 
difficulty  by  greatly  accelerating  the  speed  of  travel  of  the 
water  by  injecting  into  the  boiler  a  jet  or  jets  of  steam  under 
high  pressure,  these  jets  being  directed  against  and  into  the 
boiler  at  points  where  the  sediment  will  be  most  likely  to 


accumulate,  and  at  the  same  time  in  such  manner  as  to  direct 
the  water  into  its  natural  ciiannel.  A  further  object  of  the 
invention  is  to  provide  for  the  cleaning  of  the  boiler  while  in 
operation  and  under  the  usual  pressure  by  arranging  for  the 
admission  of  jets  of  higher  jjressure  steam  at  points  where  the 


Fio.  1. 


Fic.  2. 

Specification  No.  20693,  of  1901. 

sediment  accumulates  and  adjacent  to  the  lower  blow-off  holes 
or  pipes.  Fig.  1  is  a  longitudinal  sectional  view  of  a  steam 
boiler  furnace  embodying  the  invention,  and  fig.  2  is  a  detail 
transverse  section  of  a  portion  of  the  rear  header. 


LAUNCHES  AND  TRIAL  TRIPS. 


Sierra  Blanca- — Messrs.  D.  and  W.  Henderson  and  Com- 
pany Limited,  Patrick,  launched  on  November  19th  a  steel  screw 
steamer,  375  ft.  in  length  over  all,  46  ft.  in  moulded  depth, 
which  they  have  built  to  the  order  of  Messrs.  Thompson, 
Anderson,  and  Company,  Liverpool.  The  vessel  has  been 
constructed  to  Lloyd's  100  Al  strengthened  spar  deck  class, 
stiffened  to  obtain  three  deck  rule  freeboard,  and  is  of  about 
3,700  tons  gross.  She  has  poop,  forecastle,  and  long  midship 
bridge.  In  addition  to  the  usual  double  bottom  fore  and  aft 
for  carrying  water  ballast,  a  deejj  hold  tank  has  been  fitted, 
thus  ensuring  ample  ballast  for  shifting  the  vessel  from  port  to 
port.  A  full  equiiJment  of  winches,  derricks,  and  gear  is 
provided  for  the  raj)id  handling  of  cargo.  An  installation  of 
electric  light  is  fitted  throughout.  The  machinery  which  has 
been  supplied  by  the  builders,  consists  of  triple-expansion 
engines,  having  cylinders  24  in.,  40  in.,  and  67  in.  diameter  by 
a  45  in.  stroke,  and  two  single-ended  boilers.  Tlie  vessel  was 
named  Sierra  Blanca. 

Laertes- — 'Messrs.  E.  and  W.  Hawthorn,  Leslie,  and  Com- 
pany Limited,  Hebburn,  launched  on  November  22nd  the 
second  of  two  sister  shijis  for  the  Ocean  Steamship  Comjjany 
Limited,  of  Liverijool,  of  which  Messrs.  Alfred  Holt  and  Com- 
pany are  the  managers.  The  first  vessel — the  Priam — was 
delivered  in  the  earlier  part  of  this  month  after  a  very  satis- 
factory trial  trip,  and  the  second  vessel  was  named  Laertes. 
The  Laertes,  like  the  Priam,  is  intended  by  the  owners  for 
genera]  trade  in  the  East.  She  is  380  ft.  in  length,  47  ft.  in 
breadth,  and  31ft.  Sin.  in  depth.  The  requirements  of  the 
trade  had,  of  course,  a  strong  influence  on  her  design,  and 
many  special  details  have  been  introduced.  The  gear  for 
loading  and  discharging  is  .specially  efficient;  17  winches  will 
be  provided,  and  there  will  be  23  derricks  capable  of  lifting 
weights  up  to  30  tons  for  working  cargo  from  five  large 
hatches.  Electric  light  is  fitted  throughout  the  vessel,  and  large 
clusters  of  lights  in  the  holds  will  assist  in  rapid  discharge 
during  the  night.    The  machinery  for  the  vessel  is  being  con- 
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stnicted  by  the  North-Eastern  Marine  Engineering  Company 
Limited,  and  will  consist  of  a  set  of  triple-expansion  engines 
of  the  inverted  direct-acting  type,  the  cylinders  being  24  in., 
41  in.,  and  69  in.  diameter,  with  a  stroke  of  54  in.  Steam 
will  be  supplied  by  two  single-ended  boilers  17  ft-.  3  in.  diameter 
and  12  ft."  long,  working  at  190  lb.  pressure,  and  fitted  with 
Howden's  system  of  forced  draught.  An  auxiliary  boiler  11  ft. 
diameter  and  9  ft.  9  in.  long  will  also  be  fitted  for  working  the 
winches. 

Clan  McNab. — The  Clan  Line  Steamers  Limited,  of  Glas- 
gow, added  another  turret  steamer  to  their  well-known  fleet  by 
the  launch,  on  November  24th,  of  the  steamship  Clan  McNab 
from  the  yard  of  Messrs.  W.  Doxford  and  Sons  Limited,  Pallion. 
The  vessel  is  a  duplicate  of  the  Clan  Macdougall  which  left 
their  berths  recently,  and  is  fitted  with  special  derrick  and 
winch  aiTangement  for  rapidly  handling  the  7,000  tons  of  general 
cargo  carried.  The  length  of  the  McNab  is  385  ft.;  breadth, 
50ft.;  moulded  depth,  29  ft.;  the  classification,  British  Cor- 
poration. The  engines  and  boilers  are  supplied  by  Messrs. 
Doxford. 

Arrival- — On  November  22nd  there  was  successfully  laxinched 
from  the  shipbuilding  yard  of  Messrs.  Wood,  Skinner,  and  Com- 
pany Limited,  of  Bill  Quay,  a  new  .steel  screw  steamer,  which  has 
been  built  by  them  to  the  order  of  Mr.  C.  Rowbotham,  of 
London.  The  vessel  is  of  the  raised  quarter  deck  type,  with 
bridge  and  top-gallant  forecastle,  and  has  been  constructed  to 
carry  about  400  tons  dead  weight  on  a  light  draught  of  water. 
The  ves.sel  will  be  rigged  as  a  fore  a)id  aft  schooner  with  pole 
masts.  The  engines,  which  are  ul'  the  triple-expansion  type, 
have  been  constructed  and  will  be  fitted  by  the  Nortli-Eastern 
Marine  Engineering  Company  Limited,  of  Wallsend.  As  the 
vessel  left  the  ways  she  was  named  Arrival. 

Cambria  —  \  cable  steamer  was  launched  by  Messrs.  Swan, 
Hunter,  and  Wigham  Richardson  Limited,  at  their  yard  at  Low 
"Walker,  on  Tnesday,  the  22nd  November.  The  vessel  is  being- 
built  to  the  order  of  the  Telegraph  Construction  and  Main- 
tenance Company  Limited,  for  whom  the  same  builders  recently 
constructed  the  Colonia,  the  largest  cable  ship  afloat.  The 
new  vessel,  called  the  Cambria,  is  a  small  ship  compared  with 
the  Colonia,  being  nearly  300  ft.  in  length  by  37  ft.  beam. 
She  is  propelled  by  twin-screw  engines  of  the  triple-expansion 
type  which  are  designed  to  drive  the  vessel  at  a  speed  of  12 
knots.  She  will  be  completely  equipped  for  her  service  with 
the  latest,  machinery  for  picking  up  and  paying  out  the  cable, 
as  well  as  with  all  the  latest  devices  for  working  the  ship  and 
for  the  comfort  of  the  crew,  both  in  the  tropics  and  in  colder 
climates.  The  vessel  is  bping  built  under  Lloyd's  special  survey 
to  be  classed  100  Al.  She  has  an  overhanging  bow  and  stern 
adapted  for  carrying  cable  sheaves,  and  the  holds  are  arranged 
to  carry  cable  in  three  large  tanks. 

Teutonic. — On  November  22nd,  Messrs.  William  Gray  and 
Company  Limited  launched  the  steel  screw  steamer  Teutonic 
for  Messrs.  W.  H.  Cockerline  and  Company,  Hull.  She  is  of 
the  following  dimensions;  Length  over  all,  355ft.  6  in.; 
breadth,  50  ft. ;  and  depth,  25  ft.  4  in.  Triple-expansion  engines 
are  being  supplied  by  the  Central  Marine  Engine  Works  of  tlio 
builders  of  over  1,400  H.P.,  having  cylinders  25^  in.,  40.;  in., 
and  67  in.  diameter,  with  a  piston  stroke  of  45  in.,  and  two  large 
steel  boilers  to  work  at  a  pressure  of  160  lb.  per  square  inch. 
The  steamer  was  named  Teutonic. 

Perlak- — This  tank  steamer,  which  has  been  built  by  the 
Fijinoord  Shipbuilding  and  Engineering  Company,  of 
Rotterdam,  to  the  order  of  the  Royal  Dutch  Petroleum  Co., 
and  is  to  run  in  the  service  of  the  Asiatic  Petroleum  Co.,  was 
taken  for  trial  at  sea  on  the  22nd  ult.  She  is  of  the 
following  dimensions  :  240  ft.  long,  42  ft.  beam,  and  20  ft.  depth 
moulded.  Her  oil  tanks  are  subdivided  so  that  she  can  be 
loaded  in  all  conditions  up  to  nearly  2,400  tons  with  a 
guaranteed  dead  weight  at  certain  specified  diaughts,  and  with 
full  cargoes  of  oil  of  different  specific  gravities.  A  complete 
pipe  installation  is  fitted,  including  two  powerful  oil  pumps, 
and  the  installation  is  capable  of  dealing  simultaneously  with 
two  kinds  of  liquid.  The  engines  and  boilers  have  been  made 
in  the  same  yard;  the  engines  having  cylinders  21  in.,  33  in.,  and 
55  in.  diameter  respectively,  with  a  36  in.  stroke,  supplied  with 
steam  at  180  lb.  pressure.  The  boilers  are  fitted  to  burn  coal  or 
oil.  The  construction  has  been  supervised  throughout  by 
Messrs.  Flannery,  Baggallay,  and  Johnson  on  behalf  of  the 
Asiatic  Petroleum  Company.  Everything  w<irked  well  on  the 
trial,  and  a  speed  of  10  9  knots  was  attained. 


NAVAL  NOTE. 

Attentive. — ^On  November  22nd  there  was  launched  from  the 
shipbuilding  yard  of  Messrs.  Armstrong,  Whitworth,  and  Com- 
pany, at  Elswick,  the  fleet  scout  Attentive,  built  for  the  British 
navy.  The  Attentive  is  a  twin-screw  protected  fleet  scout, 
and  is  374  ft.  in  length.    Her  breadth  is  38  ft.  3  in.,  and  her 


displacement  2,850  tons.  She  will  be  armed  with  ten  12-poundei' 
quick-firing  guns,  eight  3-poundcr  quick-tiring  guns, 
and  two  torpedo  tubes.  Tiie  Attentive  is  a  sister  ship 
to  H.M.S.  Adventure,  launched  on  September  8th,  and 
was  one  of  the  fleet  of  scouts  for  which  designs  and  tenders 
were  requested  by  the  .\dmir.ilty  at  the  end  of  1902.  Her 
principal  dimensions  are:  Length,  374  ft.;  breadth,  38  ft.  3  in.; 
draught,  13  ft.  3  in. ;  displacement,  2,850  tons.  Her  armament 
consisted  of  ten  12-i)ounder  quick-tiring  guns,  eight  3-pounder 
quick-firing  guns,  and  two  torpedo  tubes.  The  twin-screw 
propelling  machinery,  of  16,000  I.H.P.,  is  being  constructed 
by  Messrs.  Hawthorn,  Leslie,  and  Company,  and  it  is  con- 
fidently expected  that  the,  Attentive  would  fulfil  the  important 
conditions  laid  down  by  the  Admiralty,  viz.,  that  a  speed  of 
25  knots  per  hour  for  eight  hours  is  to  be  maintained  on 
trial,  and  a  "  radius  of  action  "  of  3,000  knots  at  a  speed  of 
10  knots  is  to  be  provided  for.  The  Attentive  was  commenced 
in  January  last. 


CORRESPONDENCE. 

Communications  intended  for  insertion  should  be  written  on  one  side  of 
the  paper  only ;  and  if  accompanied  by  sketches,  thes£  should  be 
neatly  drawn,  and  forwarded  on  a  roll,  to  precent  creasing.  We 
cannot  undertake  to  return  rejected  communications,  or  to  reply  to 
inquiries  by  letter.  In  all  eases  letters  must  be  accompanied  loith 
the  name  and  address  of  the  writer. 

We  do  not  hold  ourselves  responsible  for  the  opiinions  of  our  Corres- 
pondents. 

NAVAL  ENGINEER'S  NOTE-BOOK. 

To  the  Editor  of  "  The,  Practical  Engineer." 

Sir, — In  your  issue  of  November  18th  I  find,  in  "  Leaves  from  a 
Naval  Engineer's  Note-book,"  that  the  greatest  bending  moment  on  a 
connecting  rod  is  given  by  the  formula 

M  =  A^'^'^ 
,jr 

and  /  =  stress  -  — 

I  have  read  these  articles  with  great  intere.st,  but  recommend  the 
following  formuhc  given  by  me  in  a  paper  "On  the  Stress  Produced  in 
a  Connecting  Rod  by  its  Motion,"  read  before  the  North-Eaat  Coast 
Institution  of  Engineers,  on  October  27th,  1900.  For  round  hollow 
rods,  if 


For  rectangular  rods 


=  4,/  = 
=  4i,  /  = 
=  5,/  = 
=  6,/  = 

=  = 
=  H,f  = 

=  0,  = 
=  6,/  = 


916000  (rii'-  -f  d.;-) 

"  977500  {d^-  -1-  rf.r) 

I'  N-  cZi 
1162000  {di-  \  f//) 

^^N-  rf]  

1405000  (q!;-  +  do-) 

PK- 
'  1220000  /( 

'  130000U  h 

1550000  h 
P  N- 


1875000  h 

dy  and  do  are  the  mean  external  and  internal  diameters  in  inches. 
/  =  length  between  centres  in  inches, 
/  =  stress, 

c  =  length  of  connecting  i-od      length  of  crank, 
N  =  revolutions  i)er  minute, 
h  =  depth  of  rectangular  rod  — Yours,  &c., 
Newcastle-upon-Tyne,  Nov.  2-2nd,  1904.  C.  H.  Innke 


MODERN   IRONFOUNDRY  PRACTICE. 

To  thr  Editor  of  "  The  Practical  Erujinecr." 

SiK, — Since  the  appearance  in  your  issue  of  November  18th  of 
the  illustration  of  a  pendulum-type  impact-testing  machine,  it 
has  come  to  my  knowledge  that  the  particular  machine  there 
shown  and  described  is  the  invention  of  Mr.  E.  G.  Izod,  and  is 
not  due  to  Mr.  Russell,  as  stated.  I  therefore  hasten  to  correct 
the  unfortunate  mistake,  and  at  the  same  time  tender,  through 
ycni,  my  apologies  to  Mr.  Izod. — Yours,  etc., 

Geo.  R.  B.4LE. 


632 


THE    PRACTICAL    ENGINEER.  [December  2,  1904 


QUERIES  AND  REPLIES. 


Communications  should  he  written  on  one  side  of  the  2M2)er  onlij,  and  in 
all  cases  he  accompanied  ivilh  name  and  address.  Sketches  s/ioidd 
be  neatly  drawn,  and,  if  large,  sent  011  a  roller,  so  as  to  ucoid 
creasing.  This  column  is  intended  for  the  mutual  assistayice  of 
engineers  in  their  dady  work.  As  far  as  we  possibly  can,  we 
render  assistance,  hut  we  cannot  undertake  to  work  out  claboiate 
arithmetical  calculations,  or  deal  loith  matters  not  of  general 
interest.  Further,  we  cannot,  under  the  pretence  of  ansvtering  a 
query,  be  made  the  medium  for  gratuitous  puffing.  We  cannot 
undertake  to  reply  to  queries  by  jiost. 


1864.  Book  on  Dynamo  Management.— Wanted  to  know  a  good 

book  on  managing  dynamos  and  motors.  I  have  a  small  electrical 
plant  to  look  after,  and  wish  for  further  knowledge. — South 
Wales. 

A  nswcr. — "  South  Wales  "  should  get  a  copy  of  "  The  Management 
of  Dynamos,  a  Handbook  of  Theory  and  Practice,"  by  G.  W. 
Lummis  Paterson  ;  4s.  6d.  Crosby  Lookwood  and  Son,  publishers. — 
Walden. 

1873.  Propeller- — The  spare  blades  of  a  twin  screw  steamship  are 
stowed  on  shore.  How  would  you  distinguish  the  right-hand  from 
the  left-hand  propeller  ? — H.  H. 

Answer. — As  good  a  way  as  any  is  the  following:  Let  AB  be 
an  imaginary  section  at  the  root  of  blade  of  right-handed  screw, 
and  C  D  near  the  tip.    These  £an  be  easily  seen  by  looking  at  blade 


FiO.  J.  Fig.  2. 


and  boss  from  the  tip.  Then  C  is  clockwise  from  A,  as  shown  in 
fig.  1.  In  fig.  2  we  see  for  the  left-handed  screw  that  Cj  is 
counter  clockwise  from  Aj. — Ajax. 

[A  similar  reply  has  been  received  from  W.  H.  B. — Ed.  P.Jy] 

1876.  Mechanism  for  Opening  and  Closing  the  Breech  of  a 

Gun. — I  should  be  glad  if  any  reader  of  The  Practical  Encjinecr 
would  recommend  a  book  giving  sketches  and  description  of 
mechanism  for  opening  and  closing  the  breech  of  a  gun. — W.  E.  D. 

Answer. — "  Evolution  of  Modern  Small  Arms  and  Ammunition,'.' 
by  Edward  C.  E.  Marks,  published  by  Messrs.  The  Technical  Pub- 
lishing Company  Limited,  287,  Deansgate,  Manchester,  price  5s., 
gives  sketches  and  descriptions  of  the  breech  opening  and  closing 
mechanisms  on  the  leading  guns. — C.  R.  T. 

1877.  Cupola  for  Small  Charges.— Will  any  reader  give  me  par- 
ticulars on  the  following  points  ?  It  is  proposed  to  erect  at  a  small 
repair  shop  a  cupola  to  deal  with  very  small  charges,  to  be  run 
by  one  man.  The  blast  is  supplied  by  a  motor-driven  fan.  It  is 
intended  to  use  a  large  percentage  of  scrap  in  charging.  To  what 
extent  can  a  cupola  be  reduced  ?  What  is  the  smallest  practical 
run  ?  Could,  say,  2  cwt.  of  castings  be  produced  with  any  reason- 
able degree  of  economy  ?  I  should  be  glad  of  any  particulars  as  to 
probable  size  and  cost  of  a  very  small  installation,  or  of  any  known 
instance  of  one  already  established  with  good  results. — J.  S. 

Answer. — As  to  the  possibility  of  working  a  small  cupola  down 
to,  say,  12  in.  internal  diameter,  no  matter  of  doubt  need  exist, 
but  whether  the  matter  would  be  economical  is  quite  another 
matter  when  only  about  3  cwt.  of  iron  has  to  be  melted  at  each 
blow.  Two  men,  or  one  man  and  a  strong  lad,  would  be  required 
for  pouring,  but  one  man  could  well  attend  to  other  details.  It 
may  be  taken  that  a  16  in.  cupola  will  melt  1,2001b.  of  ij'on  per 
hour  or  more,  and  a  12  in.  cupola  should  melt  5001b.  to  6001b.  if 
good  coke  and  a  proper  blast  were  used.  Such  a  cupola  should 
suit  the  requii'ements  of  "  J.  S.,"  and  leaving  out  the  question  of 
economy,  small  castings  should  be  made  well  up  to,  say,  50  lb.  in 
weight,  but  over  this  it  is  open  to  question  whether  lively  iron 
could  be  had  from  so  small  a  furnace.  In  regard  to  cost  in  cupola 
work,  you  have  to  provide  the  first  lot  of  coke,  and  after  this 
about  9  lb.  of  coke  per  cwt.  of  metal  charged  is  enough,  the  result 
being  that  the  longer  the  run,  the  less  the  cost  of  melting.  If 
"  J.  S."  could  make  from  4  cwt.  to  5  cwt.  of  castings  at  each  blow, 
he  could  get  the  cost  of  melting  down  to  about  half  that  of  crucible 
melting,  but  if  2  cwt.  is  his  limit,  he  would  do  better  to  have  a 
three-hole  crucilile  furnace,  and  melt  in  crucibles,  as  such  a  furnace 
comes  in  for  V>rass  and  other  metals  which  must  be  melted  in 


crucibles,  and  using  South  Wales  "Foundry"  coke,  the  cost  of 
melting  need  not  be  excessive.  In  fact,  in  a  repair  shop  such 
furnaces  are  as  handy  as  can  be  had,  because  metal  can  be  melted 
at  any  time  as  required,  and  quick  jobs  can  be  run  off  with  the 
greatest  of  ease,  the  moulding  being  done  while  the  metal  melts,  and 
the  casting  being  made  in  soft  iron  c!in  be  cooled  and  machined  at 
once,  thus  saving  time.  In  fact,  the  writer  has  had  a  casting 
moulded,  cast,  and  machined  in  four  hours  with  crucible  work, 
and  in  five  hours  the  machine  from  which  the  broken  casting  was 
removed  was  again  working. — W.  J.  M. 


1875.  Tempering  Dies  for  Stamping  Medals.— Will  any  reader 

state  the  kind  of  steel  and  process  of  tempering  dies  for  stamping 
medals  and  similar  classes  of  work  in  silver  ? — Nageom. 

1878.  Boiler  Leakage. — The  bottom  manhole  of  a  Lancashii-e  boiler 
continues  to  leak.  The  jointing  material  is  an  asbestos  ring  ;  both 
the  faces  are  good,  and  the  boiler  is  fitted  with  a  block.  Kindly 
advise  me  the  cause  of  this  and  of  a  remedy,  or  is  there  any 
method  of  treating  the  rings  before  putting  on  ? — ENOiNE-MAif. 


TO  CORRESPONDENTS. 

H.  J.  Hendiuicse. — A  copy  of  the  Proceedings  of  the  Royal  Society^ 
volume  38  (1885)  can  be  obtained  from  Messrs.  Harrison  and  Sons, 
45,  St.  Martin's  Lane,  Loudon,  W.C.  The  price  is  £1  Is.,  post 
free  abroad. 

A.  D.,  Mansourah,— (a)  The  following  books  on  Railway  Signalling  may 
be  of  service  to  you  :  "  Mechanical  Railway  Signalling,"  by  H. 
Rayner  Wilson,  price  19s.  "  Power  Railway  Signalling,"  by  same 
author,  price  19s.  "  The  Block  System  of  Signalling  on  American 
Railroads,"  by  B.  B.  Adams,  price  lis.  Any  of  these  can  be 
obtained  through  our  office.  (J)  Articles  have  appeared  in  The 
Practical  Engineer  of  October  4th,  11th,  andjlSth,  1901.  (c)  The 
Isca  Foundry  and  Engineering  Company  Limited,  Newport, 
Monmouth.  The  Railway  Signal  Company  Limited,  Fazakerley, 
Liverpool,  and  Sykes  Interlocking  Signal  Cempany  Limited, 
Clapham,  London.  Messrs.  McKenzie  and  Holland  Limited,  Wor- 
cester. Messrs.  Stevens  and  Sons,  Darlington  Works,  Southwark 
Bridge  Road,  London,  S.B.  Messrs.  Tyer  and  Company  Limited, 
Ashwiii  Street,  Dalston,  London,  N.E. 


MISCELLANEA. 


The  steamship  Lucigen  is  the  first  large  oil  steamer  to  be 
docked  by  Messrs.  Rolaert  Stephenson  and  Company  Limited, 
Hebburu-on-Tyne.  Althoiigli  the  dock  was  only  opened  com- 
paratively recently,  the  firm  seems  to  have  been  fortunate  in 
having  secured  quite  an  all-round  class  of  work,  including  a 
large  pontoon  dock,  one  of  his  Majesty's  cruisers,  several 
Atlantic  liners,  and  one  or  two  cargo  steamers. 

Electeic  Driving  in  Cotton  Mills. — Messrs.  Mather  and 
Piatt  Limited,  of  Salford  Ironworks,  Manchester,  have  recently 
settled  an  imiiortant  contract  for  the  plant  required  for  the 
electric  di-iving  of  two  cotton  mills  in  Spain,  which  will  be 
one  of  the  largest  and  most  complete  installations  of  the  kind. 
The  well-known  spinning  and  weaving  mills,  with  adjoining  dye 
and  hosiery  works,  at  Malaga,  in  Andalusia,  belong  to  the 
Marquess  of  Larios,  who  was  a  pioneer  in  starting  Spanish  manu- 
factures, and  are  the  largest  in  the  country,  employing  about 
5,000  hands.  Arrangements  have  lately  been  made  by  the 
marquess  for  obtaining  a  supply  of  electric  power  from  the  Chorro 
Power  Company,  which  has  established  a  generating  station  in 
the  celebrated  Chorro  gorge,  some  50  miles  north  of  Malaga.  The 
power  is  transmitted  by  three-phase  current  at  a  pressure  of 
25,000  volts  to  a  sub-station  in  Malaga,  where  the  pressure  is 
reduced  to  2,500  volts,  part  of  the  energy  being  supplied  to 
the  Malaga  Electric  Lighting  Station.  The  contract  which  has 
been  .secured  by  Messrs.  Mather  and  Piatt  Limited  includes 
the  undergroimd  cables  from  the  Malaga  sub-station  to  the  two 
mills,  "  La  Aurora  "  and  "  La  Industria,"  which  are  at  a  dis- 
tance of  about  half  a  mile.  A  secondai-y  receiving  station 
is  to  be  pilaced  at  each  mill  containing  three  phase  _transform_ers 
for  reducing  the  pressure  from  2,500  to  400  volts  for  supplying 
three-phase  motors,  which  will  be  emjiloyed  universally  through- 
out the  mills,  the  steam  ijlant  being  entirely  discarded.  There 
will  be  72  motors,  varying  in  power  from  3  H.P.  to  150  H.P.,  and 
aggregating  2,500  H.P.  The  Larios  Company  anticipate  that 
by  the  use  of  electricity  in  place  of  steam  they  will  save 
considerably  more  than  20  per  cent  of  the  yearly  cost  of  power. 
There  was  a  very  keen  competition  for  the  contract  bjr  the 
leading.  Austrian,  German,  and  Swiss  firms,  and  it  is  highly 
satisfactory  to  find  that  on  neutral  territory  a  British  firm 
can  secure  such  a  contract  in  open  competition,  especially  for 
polyphase  plant,  to  which  it  has  been  generally  assumed  that 
British  makers  have  devoted  less  attention  than  their  continental 
competitors. 
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AMBASSADOR'S  ADVICE  TO  YOUNG  ENGINEERS. 

The  address  of  Mr.  Choate,  the  American  ambassador, 
to  young  engineers  particularly,  when  delivering  the  prizes 
at  a  recent  meeting  at  Crewe,  was  well  timed  in  that  he 
gave  advice  that  every  engineer  of  experience  would 
confirm  as  being  alike  sound  and  full  of  encouragement  to 
those  who  are  plodding  at  their  work. 

The  ambassador  pointed  out  that  America  owed  her 
great  position  and  her  rapid  advance  more  to  the  efforts 
of  the  engineer  than  to  anyone  else,  but  although  that  was 
.so,  it  did  not  follow  that  the  engineer  must  leave  this 
country  and  go  to  America  as  being  the  land  where  there 
was  plenty  to  do  and  but  few  to  do  it,  for  the  same  condi- 
tions prevailed  in  America  as  in  England  in  connection  with 
engineering. 

Engineers  to  be  successful  must  grov^  u})  as  such,  and 
practically  make  themselves.  There  was  no  royal  road  by 
means  of  which  a  boy  could  jump  from  one  position,  to 
another,  skipping  over  the  intermediate  details  or  hard 
work.  Probably  no  calling  demanded  more  sacrifice  on 
the  part  of  the  youth  than  that  of  engineering,  seeing 
thait  the  work  of  the  shop  or  the  office  was  only  a  fart 
of  the  training,  and  sometimes  a  very  small  part,  of  that 
which  was  necessary  to  make  the  engineer.  It  nviist 
inevitably  be  a  case  of  plod  and  grind,  with  a  giving  up 
of  some  of  the  leisure  and  spare  time  while  young  for  the 
benefit  of  increasing  leisure  when  older,  and  for  the  purpose 
of  obtaining  better  and  more  responsible  positions  later 
on  in  life. 

The  young  men  were  advised  to  have  an  eye  nioie  to 
the  future  than  to  the  present,  and  while  not  neglecting 
physical  training,  yet  to  remember  that  their  future  would 
be  made  no  better  by  the  knowledge  they  possessed  of 
football  or  of  sports  generally,  and  that  the  time  spent  in 
training  .  and  taking  part  in  or  watching  sports  would 
frequently  be  better  spent  in  jirivate  study  or  in  (.onnection 
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with  the  eveiiiiifi'  science  and  other,  classes  similar  lo  tliose 
in  coirnection  witii  the  meeting  of  that  evening. 

The  suu'f:esti.)ns  made  hy  Mr.  Choate  for  the  encourage- 
lueut  of  tiie  young  engineers  could  l)e  made  at  places  other 
than  Crc'.ve  willi  advaiilage,  as  there  appears  to  be  a 
growing  tendency  on  tiie  part  of  many  who  have  entered 
into  engineering  works  to  consider  that  all  has  been  done 
that  need  be  done  hy  them  when  they  have  been  installed 
in  a  workslio])  or  upon  the  staff  of  an  engineering  finn, 
whereas  that  work  is  Imf  the  beginning  of  the  labour  that 
is  continuously  demanded  from  those  who'  wish  to  become 
useful  in  positions  above  that  of  the  ordinary  rank  and 
file  of  an  interesting  but  exaotdng  calling. 

The  aimbassador  contended  that  the  welfare  and  jjrosperily 
of  the  country  de])ended  uj)on  the  character  and  efficiency 
of  the  work  done  by  its  men.  If  they  succeeded,  the 
country  would  prosper  and  Ije  successful,  but  the  onl_v  way 
to  the  top  was  by  skill,  tenacit}',  and  perseverance.  V>y 
aiming  at  the  top  they  might  rest  assured  they  would  hit 
high  somewhere,  and  Ijy  hanging  on  to  their  aim,  no  matter 
vv<hat  the  drawl>ack  and  obstacles,  they  must  succeed. 
George  '.Stej)henson  and  Benjamin  Fi'anklin  forged  their 
way  to  success  by  weight  of  character,  industry,  integrity, 
tenacity,  frugcility,  and  teanperance,  and  by  the  exercise 
of  the  same  (puilitios  the  young  engineers  and  workmen 
of  England  and  America  would  as  leadily  succeed  lo-day. 


TRADE  DIFFERENCES:  CONCILIATION  OR  COM- 
PULSION. 

The  inquiry  tlnit  is  now  jiroceeding  on  ta'ade  dis])U'tes  and 
trade  comljinat  ions  sliould  enable  the  Koj^al  Co)nniission 
ultimately  to  issue  a  re]>ort  tliat  will  place  on  recoi'd  tlic 
opinions  of  leading  men  representing  the  employers  and 
the  employed,  not  only  in  the  engineering,  but  in  our  other 
national  industries. 

The  extent  of  the  importance  of  the  engineering  trade 
can  be  appreciated  when  it  is  remembered  that  the  firms 
connected  with  the  engineering  trade  Employei  s'  Federation 
pay -wages  to  an  amount  exceeding  i25,()(H),()U()  per  annum 
to  some  500,000  employees.  With  this  vast  amount  of 
capital  thus  federated  on  the  one  hand,  with  an  equally 
strong  amalgamation  of  labour  on  the  ipart  of  the  men 
on  the  other,  it  is  clear  that  there  should  ))e  peaceful  and 
reasonaJble  ways  and  means  whereby  each  may  recognise 
the  mutual  resj)onsibility  of  one  to  the  other  in  all  tliat 
affects  the  ti'ade  as  a  whole. 

The  workman  has  a  right  to  work  how  and  wlien  he 
l)]eases,  but  this  right  must  have  associated  witli  it  cei  tain 
conditions  if  he  is  to  work  with  others  upon  undertakings 
where  that  which  he  does  is  required  to  fit  in  and  condjinc 
with  .that  wliich  others  have  to  do.  It  is  piactically 
impossible  for  any  one  responsible  woi'kman  to  consider 
himself  an  isolated  unit  in  a  large  works,  foi'  the  i)iecing 
together  of  eveiy  jjortion  of  apparatus  oi-  every  detail  of 
a  machine  or  other  constructive  device  is  dependent  upon 
the  various  units  or  upon  the  various  stages  of  work  being 
I)erfornied  step  by  Htep  and  in  the  propei-  secpience  by  a 
number  of  men,  any  one  of  whom  failing  or  lagoing  causes 
a  corresponding  failure  or  lagging  upon  the  part  of  tlic 
others,  to  the  common  injury  of  all. 


There  is  no  such  condition  of  absolute  Liberty  or  freedom 
of  action  associated  with  any  workman  who  is  not  the  sole 
and  only  person  ennployed  upon  any  engineering  work. 
Conformity  to  the  requirements  of  other  avorkmen  is  just 
as  important  as  is  the  individual  peiformanoe -of  the  work 
in  hand;  thus  rules  and  regulations  that  may  amount  to 
i  cstrictions  on  some  individuals  become  a  necessity  in  every 
lirancli  of  the  engineering  trade.  Just  how  far  those  rules 
may  l)e  permitted  to  exist  so  as  not  to  destroy  the  individu- 
ality of  tlie  man,  while  3'et  providing  for  the  due  adminis- 
tiation  of  the  works,  is  )>erhai)s  a  somewhat  difficult 
mattei'  to  uniforndy  provide  for. 

No  Aft  of  I'arliaanent  or  court  of  law  can  bring  aibout 
by  com])ulsion  that  wliich  conciliation  may  voluntai-y  do  in 
tlie  matter  of  trade  differences,  for  the  spirit  that  is  engen- 
dei  ed  in  connection  with  the  joint  meetings  of  mast-ers  and 
men  will  go  far  towards  improving  the  personal  relations 
and  maintaining  ajnicable  feelings  that  will  lienefit  not  only 
tliose  chiefly  concerned,  liut  tlic  whole  national  engineering 
industry. 

That  a  state  of  greater  security  in  the  engineering  trade 
has  been  brought  about  by  the  growth  of  the  conciliatory 
spirit  between  the  unions  of  the  men  on  the  one  side  and 
the  federation  of  tlie  employers  on  the  other  is  evidenced 
liy  ithe  confidence  that  is  being  shown  in  the  industry  by 
the  placing  of  orders  in  this  country  for  work  required 
abroad  u|)on  contracts  that  must  have  an  uninterrupted 
jirogress  if  the  oliligations  of  the  contractors  and  promoters 
are  to  be  fulfilled. 

If  greater  'jiublic  attention  is  given  towards  improving 
the  industrial  relations  by  promoting  conciliation  and 
encouraging  joint  conferences  between  masters  and  men, 
the  settlement  of  differences  and  disputes  may  be  left  in 
tiie  hands  of  the  ]ja<rties  chiefly  concerned  or  in  those  of 
thei  r  accredited  and  confidential  representatives,  but  to 
bring  about  this  imjirovement  legal  dictation  or  compulsion 
will  fail  where  mutual  conciliation  will  inevitably  .succeed. 


NOTES  ON  NEWS. 

A  Lecture  entitled  "  Energy — ^Bxitish,  American,  and 
Japanese,"  was  given  by  Prof.  W.  E.  Ayrton  at  the 
Municipal  School  of  Technology,  Manchester,  on  the  3rd 
iuist.  Analysing  the  causes  of  the  sujierior  efficiency  of 
the  Ajiierican,  Professor  Ayrton  spoke  in  detail  of  the 
invigorating  climate,  the  widespread  enthu.siasiii  for  educa- 
tion, and  the  longer  working  hours.  As  to  the  willingness 
to  adopt  new  ideas,  this  was  a  most"  marked  feiiture  of 
American  industrial  methods,  and  it  contrasted  with  the 
Biitttsh  attitude  towards  novelty.  Initiative  was  taught  in 
America  from  childhood.  In  education  "  the  greatest 
importance  is  attached  to  what  a  boy  and  girl  are  on 
leaving  school  than  to  what  tliey  know."  Speaking  of  the 
superiority  of  American  machineiy,  he  explained  the 
slowness  of  the  British  manufacturers  to  adopt  up-to-date 
l)lant  as  due  to  their  not  ha\iing  realised  that  a  diminished 
cost  in  production  furnished  a  high  rate  of  interest  on  any 
capital  invested  in  improved  machinery,  and  to  the 
opposition  of  the  workmen  to  macliiner}'.  The  men  had 
I  bought  that  the  masters,  and  not  they,  would  enjoy  tht 
benefit  of  the  new  methods.  There  was  still  the  sajnc 
stubborn  resistance,  fostered  by  the  same  opinion  that  work 
was  a  certain  fixed  quantity,  and  that  therefore  it  ought 
to  be  dealt  out  sparingly,  like  food  to  a  shipwrecked  crew. 
"  Not   merely  can  the   cost  of   production  be  greatly 
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decreased  by  the  use  of  new  methods  of  manufacture,  but 
the  amount  of  work  to  be  done  can  be  greatly  increased 
by  starting  new  industries.  The  difference  is  this — to 
make  money  an  Englishman  cautiously  saves,  an  American 
boldly  earns."  Professor  Ayrton  condemned  the  enii)loy- 
ment  of  ]»rizes  and  profit-sliaring  as  an  incentive  to  work- 
men, likening  it  to  an  attempt  to  make  soldiers  figlit  by 
appealing  to  their  love  of  booty.  The  special  charac- 
teristic which  was  the  mowing  spirit  in  America,  and  whicli 
was  the  secret  of  the  marvellous  development  of  Japan, 
was  not  love  of  money,  T)ut  energetic,  enthusiastic 
patriotism. 

European  Railway  Statistics. — The  French  Minster  of 
Public  Works  has  just  issued  an  official  return  containing 
very  elaborate  statistics  with  reference  to  the  length  of 
the  railways  in  Europe  at  the  beginning  of  this  year.  In 
the  twelve  'months  ending  January  1st  last  2,686  miles 
of  new  railways  were  constructed,  bringing  the  total  length 
of  railways  in  Europe  up  to  186,366  miles.  Among  the 
different  European  countries  (jermany  heads  the  list  as 
having  the  greatest  length  of  railway — in  round  figui-es, 
3-5,4:80  mile«.  Russia  comes  next  with  31,000,  then  France 
with  27,800  'miles,  Austria-Hungary  wiith  24,180  miles, 
Britdsh  Isles  with  22,380  'miles,  and  then  there  is  a  great 
drop  to  Italy  -with  9,920  miles,  Spain  8,680'  miles,  Sweden 
7,7-10  miles,  Belgium  4,340  miles.  As  to  the  new  lines 
opened  during  1903,  Austria-Hungary  heads  the  list  with 
482  miles,  Germany  follows  with  450  miles,  then  comes 
llussia  ■with  438  'miles,  France  with  355  miles,  and  in  the 
fifth  place  Great  Britain  with  303  miles.  If,  however,  the 
test  of  ipopulation  be  applied,  the  smaller  countrievs  head 
the  list.  For  every  million  of  population  Sweden  has 
1,49'5  miles  of  railway,  Luxembuig  comes  next  with  1,216 
miles,  then  Denmark  with  800  miles,  Switzerland  with 
770  miles,  while  France  occupies  fifth  place  with  720  miles. 


Ignition  in  Motor  Car.s. — At  a  meeting  of  the  Automo 
bile    and    Cycle    Engineers'    Institute,    held    on  the 
otii  instant  at  the  Institution  of  Meciianical  Engineers, 
Storey's    Gate,    Sir.   Oliver    Lodge    gave    an  address 
on     "  Ignition     as     Aijjplied      to  Internal-combustion 
Engines."       Tlie  fu'st  part  of   his   lecture  was  devoted 
to  tiie  general  principles  governing  the  ignition  of  an 
iiiflaanmable  gaseous  mixture.    He  pointed  out  that  such 
ignition  involved  the  raising  of  the  mixture  to  a  certain 
critical  temperature   locally,   and  that  combustion  then 
spread  from  thi«  'ignition  centre.      The    spreading  was 
influenced  by  the  concentration  of  the  mixture — that  was, 
the  proportion  of  combustible  to  incombustible  molecules — 
liy  its  state  of  compression  and  l^y  its  temjjeiature.  Since 
iilso  the  molecules  of  different  gases  had  different  rate« 
of  motion,  the  lightest  moving  fastest,  the  piedominance 
of  the  lighter  constituent  also  favoured  spread  of  com- 
bustion.   In  a  rich  mixture  the  rate  of  combustion  became 
so  rapid  as  to  be  explosive,  because  many  molecules  came 
within  the  influence  of  the  ignition  centre,  but  in  a  weak 
one,  owing  to  the  comparative  fewness   of  combustible 
molecules,  the  spread  of  combustion  took  a  meandering 
course,  or  might  fail  altogether.    To  increase  the  rate  in 
a  weak  ^mixture  comj)ression  would  be  resorted  to,  and  it 
would  be  fired  at  several  points  simultaneously.    The  speed 
of  combustion  wa.s  also  affected  by  the  contiguity  of  cold 
surfaces,  such  as  the  walls  of  the  cylinder  in  a  gas  engine ; 
the  result  was  to  extinguish  the  combustion  to  a  certain 
3xteut,  and  there  was  bound  to  be  some  unburnt  material. 
Hence  it   would  be  better  to   work   with  hot  walls  if 
possible,   and   he    wondered    whether    a    century  hence 
Migineers  would  st  ill  ibe  using  water  jacketing.    He  thouglit 
he  use  of  hot  materials  was  not  outside  the  possi))ilities 
)f  invention,-  and  the  present  isystem  seemed  to  him  a 
nistake  like  that  of  the  Newcomen  engine,  in  which  ever}'- 
hing  was  cooled  down  at  each  stroke.    He  then  proceeded, 


with  the  aid  of  a  number  of  lantern  slides,  to  explain  the 
advances  that  had  been  'made  in  the  methods  of  ignition. 
He  first  showed  some  of  the  older  'methods,  in  whioh  a  flame, 
a  hot  wire,  an  incandescent  tube,  etc.,  were  emi^loyed,  and 
then  discussed  electrical  deviices,  first  'magnetos,  and  those 
using  low-tension  currents,  and  then  those  that  employed 
the  high-tension  current  of  an  induction  coil.  Finally,  he 
described  a  imethod  which  depended  on  inserting  in  the 
circuit  a  'pair  of  Leyden  jars,  the  spark  from  the  outer 
coatings  of  which  was  employed  to  fire  the  mixture  in  the 
cylinders.  This  arrangement,  he  said,  had  the  advantage 
that  short-circuiting  was  impossible,  and  that  the  spark 
was  not  affected  by  moisture — indeed,  would  actually  pass 
under  water. 


THE  JUNIOR  INSTITUTION  OF  ENGINEERS. 


A  large  number  of  the  members  recently  visited  the  central 
station  of  the  South  Staffordshire  Mond  'Gas  (Power  and 
Heating)  'Company  at  Dudley  Port,  and  the  most  recent 
additions  to  the  Birmingham  Corporation  gas  works  at 
Nechells.  At  the  former  they  were  received  by  Mr.  Howell, 
Mr.  Lindop,  and  other  gentlemen.  The  station,  the  first 
as  yet  erected,  occupies  practically  the  industrial  centre  of 
the  district,  comprising  120  square  miles  in  South  Stafford- 
shire. There  are  to  be  four  miits,  eacli  of  eight  .])roducer«, 
;ind  the  first  unit,  together  with  a  com'plete  set  of  spare 
towers,  is  now  ready  for  Avorking.  Each  producer  is 
capable  of  gasifying  one  ton  of  fuel  per  hour  throughout 
the  day  and  night.  The  coal  elevators,  storage  bunkers, 
producers,  superheaters,  gas  mains,  mechanical  washers 
and  towers,  the  lead  acid  towers  for  sulphate  of  ammonia, 
and  the  cooling  towers  were  all  examined  with  iimch 
interest.  Steam  is  raised  by  means  of  Climax  vertical 
boilers  arranged  for  burning  small  coal  with  forced 
draught,  and  also  for  firing  by  gas.  Eraser  and  Chalmer's 
compressors  for  putting  the  gas  under  pressure  for  distri- 
Itution  were  seen  in  the  maclrinery  house,  and  two  vertical 
Westinghouse  gas  engines  driving  various  electric  motors 
used  in  connection  with  tlie  plant  and  for  lightin":.  The 
pipes  for  conveying  the  gas  to  AVolverliampton,  Walsall, 
and  intermediate  towns  have  been  laid  Ijy  Messrs.  John 
Aird  and  Sons,  and  are  mostly  of  the  steel-locking  type. 

At  the  Birmingham  gas  works  a  fine  exaanple  of  an 
inclined  retort  installation  was  seen,  the  house  Ijeing  324  ft. 
long  by  114ft.  wide,  with  semi-circular  "arch-rib"  roof 
i)f  one  span.  There  are  four  l)enches  of  retorts,  each 
bench  consisting  of  thirteen  settings,  eight  retorts  per 
setting,  and  all  heated  on  the  regenerative  princijile.  The 
special  mechanical  appliance  for  dealing  with  the  coke — 
liydraulic  crane  of  75  ft.  radius,  atmosjtlieric  and  water 
condensers,  the  exhausters,  washers,  j)urifiers,  and  meters — 
were  ishown,  and  the  special  features  in  tlieir  construction 
and  operation  explained.  A  carl)uretted  water  gas  plant, 
capable  of  ])roducing  over  6,000,000'  cubic  feet  of  gas  per 
day,  was  also  seen,  consisting  of  generators,  carburettors, 
superheaters,  condensers,  washers,  blowers,  purifiers,  etc. 
In  connection  -with  this  plant  are  four  oil-storage  tanks  of 
steel  of  60  ft.  diameter,  25  ft.  high,  and  of  1,760,000  gallons 
total  capacity. 


Institution  of  Electrical  Exoineeus'  Dinnei;. — The  annual  dinner 
of  this  institution  was  held  at  the  Hotel  Cecil  on  December  1st,  Mr. 
Alexander  Siemens,  the  president,  being  in  the  chaii-.  Amongst  those 
present  were  Lord  Strathcona  and  Lord  Alverstone  and  most  of  the 
pi-incipal  science  jtrofessors  and  electrical  engineers  of  the  day.  After 
the  loyal  toasts  proposed  by  the  President.  Lord  Alvei-stnne  gave  that 
of  "The  Institution  of  Electrical  Engineers."  He  dilated  upon  the 
firogre.ss  of  the  society  from  its  commencement,  3,")  years  ago,  and  the 
difficulty  of  prophesy  as  to  what  might  happen  befoi-e  its  jubilee. 
Speeches  were  made  by  Mr.  Robert  Kaye-Gray,  Lord  Strathcona,  Mr. 
W.  J.  Buchanan,  managing  director  of  the  Westinghouse  Company, 
Mr.  Robert  Hammond,  and  Sir  Heniy  Buckley. 
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AIR  COMPRESSORS  AND  BLOWING  ENGINES. 

By  C.  H.  Innks,  M.A. 

{Continued  fiom  j:>r'ge  500.) 

24. _  Compound  lilad-furnnce.  lilowing  Engine,  cohsinicied 
hy  Messrs.  Davy  Bros.,  of  tShcJlield.''' — Fig.  65  is  a  sectional 
elevation  through  the  low-pressure  steam  and  one  of  the 
blowing  cylinders.  The  steam  cylinder  is  above  the  blowing 
cylinder,  an  unusual  arrangeniGut.  The  diameters  of  the 
steam  cylinders  are  48  in.  and  84  in.,  and  those  of  the 
blowing  cylinders  84  in.  The  stroke  is  54  in.,  the  greatest 
possible  with  the  very  limited  height  of  the  engine-house. 
Had  it  not  been  for  this  a  stroke  of  6  ft.  would  have  been 
preferred.  The  steam  cylinders  are  designed  for  a  121b. 
blast,  but  15  lb.  can  be  obtained  if  necessary,  the  steam 
pressure  being  75  lb.  The  maximum  speed  is  50  revolutions, 
and  the  capacity  of  the  cylinders  is  then  34,632  cubic  feet 


that  the  engine  can  be  started  in  any  position,  and  it  may  be 
remarked  here  that  an  arrangement  such  as  this  gives  a 
more  uniform  turning  moment,  and  therefore  a  lighter  fly- 
wheel can  be  used.  The  weight  of  the  flywheel  is  35  tons, 
and  its  diameter  16  ft. 

25.  Vertical  Blowing  Engine,  by  ihe  same  firm.  —  Figs.  66, 
67,  68,  for  which  we  are  indebted  to  Messrs.  Davy  Bros., 
show  a  front  and  two  side  elevations  of  this  engine.  It  was 
built  for  the  Acklan  Works  of  the  North-Eastern  Steel 
Company,  and  another  is  in  course  of  construction.  The 
steam  cylinders  are  above  the  two  blowing  cylinders,  the 
former  having  diameters  of  48  in.  and  90  in.,  the  latter  being 
90  in.  diameter.  The  stroke  is  72  in.  At  50  revolutions,  70  lb. 
steam  pressure,  and  10  lb.  vacuum  the  engine  will  deliver 
50,000  cubic  feet  of  air  per  minute.  It  is  constructed  for 
a  steam  pressure  of  100  lb.  and  a  corresponding  increase  of 
blast  pressure.  At  this  pressure  it  will  indicate  3,800  horse 
power. 


Fio. 


FiQ.  67. 


Fig.  6S. 


of  air  per  miimte.  Both  high  and  low  pressure  cylinders 
have  piston  valves  with  interna!  expansion  valves ;  the  high- 
]>ressure  cylinder  has  one  and  the  low-pressure  two  valves, 
all  of  tlie  same  size.  The  expansion  valves  are  adjustable 
by  hand  from  the  level  of  the  floor.  The  steam  pistons  are 
conical,  and  are  fitted  with  Mather  and  Piatt's  packing  rings 
and  springs.  The  air  pistons  are  fitted  with  junk  rings  and 
an  improved  form  of  metallic  packing.  The  clearance  is 
litt'e  more  than  3-6  per  cent  of  the  cylinder  volume,  which 
is  very  good  considering  the  comparatively  short  stroke. 
The  inlet  valves  are  on  the  cylinder  ends,  and  the  discharge 
valves  are  arranged  circumferentially  round  the  top  and 
bottom  of  the  cylinders.  The  valves  are  of  leather,  and 
the  area  through  the  inlet  valves  is  a  little  more  than  one- 
fifth  of  the  cylinder  area,  so  that  the  suction  line  very  nearly 
coincides  with  the  atmospheric.  The  crank  shaft  is  of  steel, 
with  a  diameter  of  18  in.;  the  cranks  are  120  deg.  apart,  so 

"  EnginLmnij,  March  17,  1S99. 


The  steam  cylinders  are  fitted  with  double-ported  Corliss 
valves,  the  cut-off  being  controlled  by  a  high-speed  spring 
governor,  which  is  driven  by  friction  gear.  The  speed  of 
the  engine  can  be  regulated  from  20  to  50  revolutions  per 
minute  by  means  of  a  small  hand  wheel,  which  controls 
the  ratio  of  gear  between  the  engine  crank  shaft  and  the 
governor.  As  shown  in  fig.  67  each  cylinder  has  two  eccen- 
trics. One  of  these  drives  the  exhaust  valves  by  means  of 
a  wrist  plate,  and  the  other  actuates  the  steam  valve.  This 
permits  of  a  cut-oft'  from  the  beginning  to  nearly  the  end  of 
the  stroke,  which  is  not  possible  when  only  one  eccentric 
drives  both  valves.  The  opening  and  closing  of  the  exhaust 
valves  is  very  rapid,  and  when  once  closed  they  remain 
almost  stationary  upon  their  seats  until  they  are  opened 
again.  This  is  effected  by  the  arrangement  of  the  arms  of 
tlie  wrist  plate,  the  connecting  links,  and  valve  levers.  By 
this  means  the  work  w^asted  by  valve  friction,  and  the  con- 
sequent wear,  are  reduced  to  a  minimum.    The  steam  valves 
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are  closed  by  means  of  small  steam  cylinders,  in  place  of  the 
usual  spiral  springs,  which  are  more  or  less  liablo  to  break. 


Fig.  65. 

sometimes  with  disastrous  results.  The  engine  is  fitted  with 
a  starting  valve,  and  will  stai't  from  any  position  against  the 
full  blast  pressure.  The  cranks  are  at  120  deg.,  as  in  tlie 
last  engine  described.    The  air  cylinders  are  fitted  with 


FiGf.  60. 

mild  steel  disc  suction  and  delivery  valves.  These  are 
shown  in  fig,  69,  which  is  a  sectional  elevation  of  the  blow- 


ing cylinder,  whose  thickness  is  2  in.  These  are  24  .suction 
and  24  delivery  valves  at  each  end,  of  10  in.  diameter.  The 
piston  has  two  packing  rings,  and  there  is  a  space  between 
the  piston  and  the  rings  which  is  filled -with  elastic  asbestos 
packing,  the  whole  being  secured  in  place  by  a  junk  ring  in 
six  segments.  By  this  arrangement  the  whole  of  tlie  packing 
can  be  withdrawn  through  a  small  manhole  in  the  top  cover 
of  each  air  cylinder.  The  A  frames  that  carry  tlie  cylinders 
are  2  in.  thick. 

The  rigidity  and  construction  of  the  bed-plate  js  such  that 
the  engine  would  not  be  thrown  out  of  truth  even  if  a  (!on- 
siderable  settlement  of  the  foundation  took  place.  This  is 
of  importance,  as  the  ground  is  of  a  very  boggy  nature.  It 
is  of  box  section,  4  ft.  deep,  2  in.  general  thickness,  increased 
to  3  in.  at  the  crank-shaft  pedestals.  The  crank  shaft  is  of 
forged  Siemens  steel.  The  journals  are  20  in.  diameter  and 
3  ft.  long;  the  crank  pin  is  12  in.  diameter  and  15  in.  long. 
The  diameter  of  the  shaft  at  the  flywheel  is  25  in.,  and  the 
length  of  the  boss  of  the  flywheel  27  in.  The  flywheel  is 
20  ft.  diameter  and  weighs  about  40  tons,  one  half  of  the 
rim  being  hollow  to  balance  the  moving  parts.  The  steam 
piston  rods  are  7|  in.  diameter,  and  the  blowing  piston  rods 
8h  in.  The  diameter  at  tlie  small  end  of  the  connecting  rod 
is  8|  in.,  and  at  the  birge  end  10  in.  The  upper  end  of  the 
connecting  rod  is  forked  and  has  T  ends,  caps,  and  brasses. 
Each  end  of  the  crosshead  gudgeon  is  8i  in.  diameter,  and 
the  same  length.  There  are  two  guide  blocks,  24  in.  by  12  in. 
The  centres  of  cylinders  are  15  ft.  apart.  The  whole  engine 
weighs  about  400  tons.  A  test  of  these  engines,  with  indi- 
cat  T  diagrams,  will  be  given  later. 

(To  be  continued.) 


THE   INTERNATIONAL    GAS  EXHIBITION. 


The  first  exhibition  devoted  entirely  to  the  gas  industry 
is  at  present  being  held  at  Earl's  Court,  under  the  auspices 
of  the  Institution  of  Gas  Engineers.  Tlie  exhibition,  of 
wliicli  Mr.  F.  W.  Bridges  and  Mr.  G.  D.  Smith  are  the 
managing  organisers,  is  a  very  large  one,  and  thoroughly 
■representative  of  the  advances  that  have  been  made  of 
recent  years  in  this  importa-nt  branch  of  engineering. 

In  spite  of  the  introduction  of  electric  lighting  on  a 
large  scale,  gas  has  more,than  held  its  own  for  illuminating 
jiurposes,  chiefly  owing  to  the  introduction  of  the  incan- 
descent mantle,  while  for  power  purposes  it  has  become 
almost  indispensable.  According  to  .the  Board  of  Trade 
returns,  for  authorised  gas  undertakings  of  the  United 
Kingdoni  the  capital  of  50'  million  sterling  employed 
in  1882  had  grown  to  nearly  143  millions  in  1902, 
the  aanount  of  gas  sold  simultaneously  increasing 
from  60,613,944,000  cubic  feet  to  147,732,584,000  cubic 
feet.  This  increase  beyond  doubt  is  clue  largely  to  the 
stimulus  afforded  bj^  the  competition  of  electricity,  and 
it  has  been  achieved  through  great  improvements  in  the 
methods  both  of  manufacture  and  of  use.  The  200 
exhibits  at  Earl's  Couit  supply  ample  proof  of  the  progress 
made  in  both  respects.  In  the  Prince's  Hall,  devoted 
especially  to  machinery,  and  in  other  parts  of  the  exhibi- 
tion, there  are  many  examples  of  transporting  and  stoking 
machines  by  which  the  cost  of  bringing  the  coal  up  to  the 
retorts  and  of  oharging  tliem  is  reduced  as  low  as  possible. 
The  increased  utilisation  and  value  in  residuals  is  evident 
from  the  machinery  for  handling  the  waste  products  of 
distillation,  together  with  other  exhibits  illustrating  the 
immense  variety  of  substances  indispensable  in  numberless 
industries — ammonia,  naphtha,  benzol,  creosote,  carbolic 
acid,  naphthaline,  anthracene,  aniline,  alizarin,  cyanides, 
etc. — obtained  from  those  waste  products. 

The  far-reaching  effects  of  the  introduction  of  the  incan-' 
descent  mantle  are  particularly  noticeable  at  tlie  exhibi- 
tion, for  it  is  scarcely  possible  to  find  any  examples  of  the 
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old  tiat-Hauie  'burner  apart  from  a  few  employed  to  demon- 
strate its  inferiority  as  compared  witli  the  newer  form. 
Great  efl'orts  are  evidently  being  made  to  increase  the 
strength  of  the  manjtles  by  the  use  of  ramie  fibre  instead 
of  cotton  as  the  material  of  the  fabric  and  by  otiier  means, 
and  the  burners  shown  are  of  every  type  and  evciy  power, 
adapted  for  lighting  either  houses,  factories,  or  streets, 
though  credulity  is  somewhat  strained  by  the  number  of 
makers  who  suggest  that  for  durability  and  brilliance  of 
light  their  products  are  superior  to  all  others  on  the 
market.  Finally,  mention  must  be  made  of  the  show  of 
distributing  appliances  of  all  kinds,  including,  in  particu- 
lar, the  prepayment  of  ooin-in-a-slot  meters,  which  have 
done  so  mucli  of  recent  years  to  promote  the  use  of  gas 
among  people  of  limited  means. 

On  November  19th  the  exhibition  was  inspected  and 
•forraall)^  declared  open  by  the  Lord  Mayor  of  London, 
and  will  remain  open  until  Decenvber  17th. 

Descriptions  op  Exhibits. 

The  Zimmer  Patent  Swinging  Conveyer  was  shown 
in  operation.  This  conveyer  consists  of  troughs  mounted 
on  swinging  level's  or  linlcs.  A  reciprocatory  movement 
is  imparted  to  the  troughs,  but  owing  to  the  radius  levers 
or  links  the  troughs  also  partake  of  a  vertical  motion. 


be  stripped  and  exposed  ready  for  inspection  ini  an  hour 
or  so,  and  the  covers  replaced  just  as  quickly,  and  this 
without  any  removal  of  brickwork  or  breaking  of  cemented 
joints.  The  advantage  of  this  is  obvious  when  compared 
with  the  old-fashioned  bricked-in  setting  requiring  a 
week's  labour,  and  necessitating  breaking  and  re-building 
of  lirickwoi'k.  As  will  be  seen  in  our  illustrations,  the 
cover  blocks  are  provided  with  overlapping  edges,  which 
form  gas-tight  joints,  without  requiring  cement,  and  some 
are  formed  with  recesses  on  top  to  facilitate  lifting.  The 
cover  blocks  lest  against  the  boiler  and  seat  on  flat 
surfaces  in  recessed  blocks  let  in  the  brickwork.  Tlie 
cover  blocks  for  both  side  flues  and  the  downtake  or  end 
tlue  are  similar,  being  slightly  longer  in  the  latter  case. 
The  seating  blocks  also  have  overlapping  edges,  and  can 
he  knocked  out  when  adjacent  liftable  blocks  are  removed. 

The  Wilton  Patent  Furnace  Co.,  of  Stratford,  slowed 

a  full-size  furnace.  As  will  be  seen  from  the  illustrations, 
it  is  applicable  to  any  type  of  boiler.  The  distinguishing 
feature  is  that  the  ordinary  fire  bars  are  substituted  by 
three  or  more  perforated  pipes,  built  up  in  sections,  and 
having  at  their  front  .ends  throated  necks  covered  by  a 
box  lend.  Steam  jets  play  into  each  throat.  Our  illustra- 
tions show  it  a])plied  to  a  Lanca-shire  and  waitei-tube  boiler, 
and  its  application  with  oil  fuel.     Tlie  furnace  has  been 


TOE   Z[MMF.ll   PATENT   SWINGIXG  CONVEYER. 


resulting  as  it  were  in  a  shaking  or  jerking  action  upon 
the  coal  or  other  material  to  be  conveyed,  which  is  shaken 
along  from  one  end  to  the  other.  This  conveyer  is  at 
work  in  many  collieries,  gasworks,  etc.,  in  England,  and 
also  at  a  gold  mine  in  South  Africa. 

The  Stirling  Boiler  Co.  Ltd.,  of  Edinburgh,  showed 

various  models  of  their  well-known  boilers  made  in  glass, 
in  order  to  demonstrate  the  efficient  circulation  of  the 
water  which  occurs  in  their  boilers. 

The  Adjustable  Cover  and  Boiler  Co.,  of  Friar 

Street,  Reading. — ^This  firm  exhibited  their  cover  and  seat- 
ing l)locks  for  boilers  (Marsh's  patent).      These  are  a 


The  Adjustable  Cover  and  Boilei-  Co.'s  sj'stem  of  boiler  .setting. 

decided  advance  over  the  usual  boiler  setting  blocks,  as 
they  permit  ready  access  to  the  flues  at  any  time,  without 
necessitating  removal  of  brickwork  or  breaking  of  cemented 
joints.'  They  should  appeal  to  all  works  managers  and 
others  who  are  responsible  for  the  upkeep  of  boilers,  as 
the  facility  of  inspection  and  cleaning  of  flues  afforded 
by  their  use  is  obtained  practically  for  nothing.  We  are 
informed  that  a  boiler  set  with  these  cover  blocks  can 


installed  in  many  boilers,  distilling,  and  other  plants,  with 
very  isatisfactory  results  ;  in  some  cases  the  makers  claim 


The  Wilton  Patent  Furnace  as  fitted  to      The  Wiltou  Patent  Furnace  fitted  to 
Lancashire  boiler  for  burning  oil.  water-tuVe  boiler. 

eliecting  30  per  cent  or  even  50  per  cent  saving  in  fuel 

over  the  furnaces  used  before. 

On  T.  G.  Marsh's  stand  was  an  exceedingly  ingenious 
Gas  Producer  Recorder,   by  which  a  manager  can 


Gas  producer  recorder. 


ascertain  at  any  time  how  the  producer  has  been  worked 
during  any  minute  of  the  previous  twenty-four  hours  or 
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other  time.  It  is  well  known  that  as  the  producer  gees 
through  the  cycle  of  cleaning,  initial  charging  with  air, 
working  charge  with  oil  and  steam,  the  oil  being  shut  oli' 
before  the  steam,  charging  with  coke,  and  so  on,  a  varia- 
tion in  pressure  occurs  at  each  change.  By  means  of  the 
recorder  these  variations  are  indicated  on-  a  chart,  divided 
off  into  minutes  and  hours.  Thus,  in  the  sample  piece 
of  chart  shown,  A  represents  the  period  {idl  minutes) 
during  which  the  attendant  was  cleaning  the  producer  ; 
B,  period  (i  minutes)  during  which  the  initial  charge  of 
air  occurred;  C,  period  (i^  minutes)  of  oil  charge;  D, 
total  period  (7  minutes)  of  oil  and  steam  ;  and  E,  period 
{.■5^  minutes)  of  coke  charging.  Slight  variations  show- 
ing sudden  rises  and  falls  indicate  explosions,  which  are 
apt  to  occur  during  the  change  from  one  charge  to  another. 

Graham,  Mortop,  and  Co.  Ltd.,  Leeds,  exhibited 
sppci-illy-cnnstrueted  appliances,  illustrating  their  various 


into  a  small  bin.  The  same  coal  was  then  conveyed  by 
a  rubber  belt  conveyer  to  the  receiving  hopper,  and  so  on 
in  rotation. 

T.  G.  Marsh,  of  28,  Deansgate,  Manchester,  showed 
various  forms  of  rotary  gas  meters.  The  large  type  are 
such  as  employed  for  measuring  Mond  and  other  producer 
gas  in  large  quantities,  and  as  supplied  to  large  gas 
engines,  for  instance  of  the  Korting  type,  made  by  Mather 
and  Piatt.  Considering  the  capacity  of  these  meters,  they 
are  exceedingly  suiall ;  for  instance,  a  meter  capable  of 
measuring  1,000  cubic  feeit  per  hour  is  about  72  in.  in 
diameter.  This  compares  veiy  favourably  with  the  old- 
fashioned  cumbersome  meter  of  huge  dimensions.  The 
meter  comprises  a  cast-iron  casing,  separated  by  an  oblique 
partition,  as  shown  in  fig.  1,  the  working  parts  (fig.  2) 
being  inserted  in  the  cylindrical  opening  between  the  two 
parts.    The  latter  comprises  a  vane  wheel,  and  a  series  of 


EXHIBIT  SHOWING  THE   VAKKJUS   DESIGNS  OF  CONVEVERti  BY   MESSRS.  GRAHAM,   MORTON,   AND  CO.  LTD. 


EXHIBIT  SHOWING  FIVE  DIFFERENT  TYPES  OF  CONVEYERS  J3Y   MESSRS.   GRAHAM,   MORTON,  AND  CO.  LTD. 

types  of  coal  conveyers.  Coal  was  shown  being  ,  fixed  vertical  directing  guides,  which  direct  the  gas  on  to 
tipped  into  a  bin,  running  from  there  into  a  large  gravity-  j  the  vane  wheel,  causing  it  to  rotate  and  register  the 
bucket  conveyer.    .This,  travelling  round,  tipped  the  coal   [   passage  of  gas  on  a  numbering  train.    Special  arrange- 
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ments  are  made  for  preventiiifi  back  flow.  A  veiy  small 
and  cheap  form  of  this  meter  was  shown  as  applied  to  a 
gas  stove,  to  thus  solve  the  difficulty  of  discounts  for 


Fio.  I.  -Rotary  gas  meter.  Fio.  2.— liotary  gas  meter. 


lieating:  gas,  the  proposal  being  to  provide  for  the  separate 
metering  of  the  heating  gas,  which  is  to  be  supplied  at  a 
clieaper  rate  than  that  used  for  lighting. 

A  very  interesting  and  apparently  new  burner  was  that 
of  the 

Globe  Light  Co.,  which,  besides  the  special  exhibit,  was 
much  in  evidence  on  stalls  in  many  parts  of  the  exhibition. 
This  burner  is  of  tlie  inverted  type,  but  differs  from  other 
burners  of  this  type  in  its  simplicity  of  construction, 
being  entirely  of  metal.  It  gives  a  very  brilliant  light, 
with  absence  of  noise,  and  has  the  advantage  of  burning 
efficiently  at  various  angles,  and,  in  addition,  can  easily 
be  converted  into  an  ordinary  upright  burner.  By  means 
of  a  flexible  pipe  it  affords  an  excellent  search  light  for 


Globe  burner  and  fitting. 

warehouse  purposes,  or  can  be  slung  about  into  various 
positions  among  machinery.  Means  are  provided  for 
regulating  the  air  supply,  and  the  mixing  cone  is  entirely 
shielded  from  draughts  or  cross  currents. 

(To  he  continued.) 


New  A.S.E.  Rules. — Tlie  new  iiiles  of  the  Amalgamated 
Society  of  Engineers  are  now  being  is.sued  from  the  General 
Offices  in  London.  In  tlie  cour.se  of  the  preface  the  compilers 
draw  attention  to  the  fact  "  that  special  facilities  for  member- 
.ship  are  now  offered  to  a  much  larger  number  of  our  fellow-work- 
men. Under  this  code  of  rules  apprentices  will  be  admitted  at  a 
much  earlier  period  of  their  apprenticeship;  middle-aged  men 
who,  from  pecuniary  or  other  reasons,  could  not  previously  join 
us  can  now  do  so  as  sectional  or  trade  members,  only  paying 
a  proportional  share  of  contributions;  whilst  those  advanced  in 
years — hitherto  entirely  neglected,  and  always  the  first  to 
suffer  in  the  too  oft-recurring  disputes  between  employer 
and  employed — can  now  become  members  and  receive  very 
substantial  assistance  when  so  prevented  from  following  their 
employment." 


IMPACT    TESTS    ON    THE  WROUGHT 
STEELS    OF  COMMERCE.* 

The  objects  of  this  paper  are  to  show  some  of  the  characteristics 
and  peculiarities  of  the  wrought  steel  as  supplied  by  steel 
manufacturers  for  commercial  puiijoses;  to  assist  in  tbe  develop- 
ment of  a  more  rational  method  of  testing  the  suitability  of 
such  steels  for  each  particular  purpose  of  the  engineer ;  and  to 
point  out  a  few  of  the  peculiarities  that  are  observed  in  the 
fracture  of  test  specimens  and  actual  pieces  of  machinery.. 

Considerable  movement  has  been  made  of  late  towards  the 
establishment  of  a  shock  test  for  steel,  conducted  on  a  smaller 
scale  than  is  tlie  custom  with  axles,  for  instance,  where  the  full- 
sized  article  is  tested. 

All  the  experiments  have  been  made  on  the  ordinary  steel 
as  supplied  by  various  manufacturers  as  suitable  for  such  parts. 
Some  of  the  test  pieces  are  from  forgings  such  as  crank  shafts, 
connecting  rods,  etc.,  and  others  from  the  bar  .steel  supplied 
for  stud  and  bolt  making.  In  no  case  have  they  dealt  with 
what  may  be  called  a  "  fancy "  material,  the  product  of 
laboratory  melting  pots.  The  tensile  tests  have  been  made  in  a 
Buckton  testing  machine,  while  the  shock  tests  have  been  carried 
out  in  an  apparatus  designed  by  the  authors  to  require,  as  a 
rule,  more  than  one  blow  to  produce  fracture.  Such  apparatus, 
as  shown  in  fig.  1,  consists  essentially  of  a  weight  of  61b., 
arranged  to  drop  freely  through  2-1  in.  on  to  the  test  bar,  figs. 
2  and  3,  which  rests  on  fixed  supports  3  in.  apart.  The  test 
bar  is  4  in.  long,  so  that  there  is  \  in.  overlap  at  each  end.  After 
each  blow  the  test  piece  is  reversed.  In  the  authors'  opinion 
the  apparatus'  to  test  the  endurance  of  a  material  under  shock 
should  not  be  one  of  which  the  sample  is  fractured  at  the  first 
blow,  especially  for  steels  that  are  soft  and  are  really  very 
tough,  although  they  admit  that  for  some  purposes  such  a 
test  may  be  instructive  and  actually  necessary  for  very  high 
carbon  steels.  For  constructional  purposes  the  engineer  is  not 
greatly  concerned  with  steels  with  more  than  about  0  4  per 
cent  carbon.  Although  a  large  number  of  experiments  have 
proved  to  them  that  in  every  case,  and  with  every  description  of 
structural  steel,  the  iDower  to  resist  shock  has  been  materially 
enhanced  by  oil  tempering,  they  have  confined  themselves  mainly 
to  the  examination  of  the  material  as  supplied  by  the  makers 
rather  than  after  anv  heat  treatment  of  their  own. 

A  large  majority  of  engineers  rest  content  with  tension  tests 
alone,  no  matter  to  what  use  they  are  putting  the  steel;  some, 
perhaps,  because  it  is  rather  an  expensive  test,  taking  into 
consideration  cost  of  plant,  etc.  It  is  sometimes  stated,  conse- 
quently, that  an  ordinary  mild  steel  (say  "  Admiralty  '  grade) 
is  not  good  for  certain  ptirposes,  but  that  a  particular  "  special" 
steel  is  perfectly  safe,  etc.,  because  the  elastic  limit  and  tensile 
stri  iKjlh  are  so7neirJtat  helter. 

A  similar  assertion  is  made  in  tlie  sixth  report  to  the  Alloys 
Committeef  in  reference  to  heat-treated  steel  for  guns.  How 
much  is  this  tensile  strength  and  elastic  limit  thereby  raised.' 
Tlie  answer  is — anything  from  about  5  to  30  per  cent. 

This  increased  percentage  must  bo  a  mere  trifle  for  such 
articles  as  are  subjected  to  stresses  or  shocks  of  an  unknown 
effective  magnitude,  and  it  seems  absurd  to  say  that  the  differ- 
ence between  danger  and  security  in  a  gun  is  ever  met  by  30 
per  cent  increase  in  the  quality  of  the  steel. 

But  nevertheless  it  is  certain  that  such  treated  steel  is  suit- 
able for  its  purpose,  and  it  is  evident  therefore  that  something 
far  more  in;portant  has  been  conti'ibuted  to  the  original  qualities 
of  the  material  than  the  mere  improvement  in  tensile  properties 
to  account  for  it.  To  anticipate  a  little,  it  is  because  the  shock 
strength  is  improved  several  hundred  per  cent,  as  against  the 
insignificant  increase  of,  say,  30  per  cent  at  most  in  the  tensile 
strength  and  elastic  limit. 

Tlie  following  are  the  tests  that  can  be  made  on  most  pieces 
of  metal,  steel  in  particular:  — 

1.  Tension  and  elongation. 

2.  Compression. 

3.  Cross  bending. 

4.  Hammering  out  to  point  or  thin  edge. 

5.  Fatigue  by  gradual  reversal  of  stress  either  by  bending  in 
one  plane  or  by  rotation,  as  adopted  by  Wiihler,  Professor 
Ewing,  and  others. 

6.  Tlie  same,  but  with  the  stress  uniformly  distributed  over 
the  section,  as  suggested  by  Professor  Osborne  Reynolds. 

7.  Impact  on  unnotclied  bars. 

8.  Impact  on  notched  bars. 

9.  Chemical  analysis. 

10.  Micro-analysis. 

There  may  be  variations  of  the  above. 

The  general  uses  of  steel  may  be  divided  into  three  main 
groups : — 

(a)  Structural  work  subject  to  steady  loads  only,  such  as 
boilers,  buildings,  tanks,  etc. 

*  Abstract  of  )iaper  read  before  the  Institution  of  Mechanical  Engineers,  18th 
November,  1(104,  by  Messrs.  A.  E.  Seation  and  A.  Jude, 
I       t  Proceedings,  1904,  Part  I.  page  7S. 
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(b)  Structural  work  subject  to  recurrent  loads  of  one  kind, 
at  intervals,  in  addition  to  the  load  due  to  its  own  weight, 
such  as  bridges,  etc. 

(t)  Structures  subject  to  rapid  repeated  loads  of  one  kind, 
all  more  or  less  suddenly  applied,  as  with  bolts  and  studs, 
rails,  etc. 

(d)  Structures  subject  to  alterating  loads,  such  as  in 
the  fixed  and  moving  parts  of  machinery  in  general;  and 
in  many  parts  of  a  ship. 


 '        .  T 


Fig.  2.—"  Impact"  Test  Bars. 


□ Sl>n  im,-ri'  ft,r 
MljCrosCOpU  t'lnin/i>  - ' 


Fio.  1.— "Impact"  Testing  Machine. 


Fig.  3. 


For  the  first  two  there  is  no  doubt  that  the  tension  test  is  a 
good  and  sufficient  one,  as  the  predominant  stress  is  certainly 
pure  static  tension,  but  it  will  be  insufficient  for  the  veiy 
heterogeneous  groups  (c)  and  (rf).  The  question  may  then  be 
asked,  AVhich  of  the  tests  in  the  above  long  list  is  really  a  true 
universal  gauge  of  the  suitability  of  a  piece  of  steel  for  any 
purpose  it  may  be  put  to  ?  As  a  help  to  answer  this  question, 
attention  may  be  drawn  to  the  following  analysis  of  stresses  in 
the  steel  parts  of  an  up-to-date  steam  engine  of  moderate  size  :  — 

Per  cent. 

Constant  tension    3'91 

Constant  tension  and  compression  A-ange  — 1'30 

\  max./ 

Constant  tension  and  shock   48'80 

Alternating  tension  and  compression  with  shock...  2'81 

Repeated  tension  (from  a  constant  to  max.)  with 

shock    36-00 

Miscellaneous  and  doubtful   7"17 


100-00 


It  will  be  seen  that  87-6  per  cent  of  the  whole  engine  is  subject 
to  more  or  less  shock,  while  pure  tension  forms  an  insignificant 
percentage  of  the  total  stress;  vibratory  or  alternating  stress 
where  the  transition  from  one  kind  to  another  is  gradual  (say, 
following  a  sine  law)  and  unaccompanied  by  shock  does  not 
occur  at  all  in  normal  conditions,  although  it  may  be  conceded 
that  under  ideal  conditions,  in  the  crank  shaft,  for  instance, 
it  will  occur.  This  is  in  only  one  machine.  If,  however,  various 
other  machines  are  examined,  it  will  be  found  that  nine  out  of 
ten  are  working  vinder  similar  conditions. 

Referring  again  to  the  steam  engine,  there  are  important 
parts  such  as  the  piston  rods  and  connecting  rods  that,  under 
ideal  conditions  of  working,  are  subject  mainly  to  direct 
alternating  stresses.  When,  in  the  majority  of  cases,  a  piston 
rod  gives  way,  it  breaks  at  the  end  through  the  line  A  B,  fig.  4, 
and  not  through  the  smallest  area  C  D,  supposing  that  happens 
to  be  less  than  the  area  at  the  bottom  of  the  thread.  In  fact, 
it  is  dislocated  through  a  section  where  the  effect  of  repeated 
blows  can  accumulate.  There  is  undoubtedly,  in  addition  to 
the  suddenly  applied  steam  loads,  a  series  of  true  though 
comparatively  minute  blows  (with  proper  adjustment)  arising 
from  the  necessary  slackness  in  all  the  bearings. 

Tlie  question  may  be  asked:  "Why  do  not  this  rod  and 
similar  pieces  of  machinery  break  in  the  same  place  by  the 
accumulated  effect  of  stress  reversals  or  variations,  just  as  well 
as  with  a  series  of  blows?". 

(f/)  In  the  first  place,  from  Hooke's  law, 


it  will  be  seen  that  no  matter  how  small  I  is,  d  is  correspondingly 
small,  and  the  behaviour  of  the  metal  in  the  nick  of  the  thread 
should  be  much  the  same  as  it  ia  in  a  shank  of  the  same  diameter, 
except  that  the  position  of  the  nick  would  necessarily  determine 
the  nlace  where  it  would  break  if  weak  enough  to  do  so. 


Fig.  5  is  taken  from  a  paper  by  Professor  J.  H.  Smith,  read 
before  the  Royal  Society.*  The  experiments  on  which  this 
diagram  was  based  were  not  made  in  the  Wohler  fashion  and 
as  adopted  by  Mr.  Stead,  Professor  Ewing,  and  others,  where 
reversal  of  stress  is  obtained  by  means  of  a  rotation.  Here 
the  stresses  were  pure  tension  and  compression  distributed 
uniformly  over  the  section,  and  not  as  in  their  experiments, 
with  the  maximum  stresses  at  the  surface.  The  variation  of 
stress  practically  followed  the  sine  law. 

Qi)  There  are  also  exhibited  portions  of  some  broken  studs  in 
which  the  working  stress  probably  never  exceeded  2f  tons,  and 
certainly  could  not  by  the  most  extreme  method  of  calculation 
have  exceeded  4f'  tons  per  square  inch.  Some  examples  are 
shown  in  fig.  6,  and  to  which  the  same  remarks  apply.  The 
stress  given  above  is  the  maximum,  and  the  variation  of  stress 
was  from  the  initial  "  nip-up  "  to  this  value.  In  no  case  did  the 
rate  of  variation  exceed  350  per  minute,  and  the  stresses  were  in 
all  cases  variable  (that  is,  of  the  same  sign)  and  not  alternating 
(from  -I-  to  — ).  The  curves  in  fig.  5  alone  show  that,  with  a 
range  of  stress  anything  below  about  11^  tons  per  square  inch, 
and  with  1,880  reversals  per  minute,  it  is  impossible  to  break 
such  a  steel  bar.  The  total  number  of  variations  in  six  parti- 
cular cases  of  the  broken  studs  was  as  follows:  — 

A,  3,240,000;  B,  7,000,000;  C,  1,240,000;  D,  2,800,000;  E, 
.5,700,000;  F,  15,400,000;  which  represents  after  all  only  a  short 
life  of  a  few  days  in  the  case  of  some  modern  engines.  From 
consideration  of  the  relative  speeds  at  which  the  variations  were 
made,  and  the  limiting  condition  as  determined  by  the  diagram, 
much  more  ought  it  to  be  impossible  to  break  these  studs  by 
the  mild  "  varied  stress "  treatment  actually  meted  out  to 
them.  From  the  above  two  considerations  it  would  appear 
reasonable  to  conclude  that  the  effect  of  alternating  or  variable 
stresses  of  the  magnitudes  determined  by  the  usual  factors  of 
safety,  and  especially  in  those  cases  where  the  stress  is  nearly 
if  not  quite  uniform  over  the  whole  area  (as  di.stinguished  from 
those  cases  where  it  varies,  as  in  a  beam  from  0  to  a  maximum 
at  the  surface),  is  quite  harmless.  Something  of  a  more  &earch- 
ing  nature  must  be  looked  for,  and  it  seems  as  if  it  can  only  be 
!<hc>ch — that  is,  a  number  of  minute  blows  more  or  less  per- 
sistently applied. 

There  have  no  doubt  been  many  cases  where  mild  steel  forgings 
of  this  kind  have  to  all  appearances  broken  in  an  unaccountable 
way.  Three  cases  came  under  the  authors'  notice.  A  complete 
annular  ring  has  broken  between  two  adjoining  threads;  and 
further,  these  threads  rarely  break  at  the  ends  of  the  nuts,  but 
in  various  places,  often  somewhere  in  the  middle.  In  the  case  of 
those  ctit  up  for  testing,  the  usual  tensile  tests  were  quite  satis- 
factory, and  in  one  or  two  where  an  analysis  was  taken  of  the 
metal  close  to  the  fractured  surface  it  was  also  quite  satis- 
factory. But  on  being  subiected  to  an  impact  test  they  all  gave 
exceedingly  poor  results.    For  instance  :  — 

(A)  broke  after  only    1  blow, 

(B)  „  „     13  „ 

(C)  „  „      9  „ 

(D)  „  „      7  „ 

From  numerous  tests  it  is  found  that  the  average  impact 
!^trength  with  this  particular  machine,  fig.  1,  for  Admiralty  mild 
steel,  ordinarij  forging  quality  is  equal  to  about  twenty  blows. 
This  would  be  for  articles  having  scantlings  of  a  few  pounds. 


Fig.  4. 

The  maximum  for  the  grade  and  for  similar  scantlings  may  be 
taken  at  about  thirty.  Thus,  all  these  test  specimens  from 
broken  articles  gave  results  considerably  below  the  expected 
average. 

(c)  Tliere  is  yet  a  third  point  in  favour  of  the  contention  that 
failure  is  by  shock  and  not  by  true  alternating  or  variable 
stresses.  It  is  well  known  that  the  resistance  to  alternating 
stress  (rotation  method)  increases  with  the  carbon  content  and 
elastic  limit  of  the  steel,  but  the  resistance  to  shock  decreases 
with  an  increase  in  those  factors  for  "  normal  "  steel. 

It  has  been  found  in  a  large  nximber  of  instances  that  where 
fracture  has  occurred  after  a  few  hours'  work  when  using  normal 
medium  grade  steel  (0-25  to  03  C.)  this  occurrence  has  been 
either  greatly  delayed  or  indefinitely  postponed  by  the  sub- 
stitution of  low-carbon  steel,  especially  when  in  its  best 
the  question  whether  even  thirty  blows  given  by  this  particular 
toughened  '(fine-grained)  condition.  Therefore,  apart  from 
machine  is  a  good  and  sufficient  insurance  against  fracture, 

•  Proceedings,  Boyal  Society,  1902,  vol.  clslix.,  page  265. 
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the  point  is  that  it  is  not  satisfactory  to  subject  all  steel  to  one 
particular  test  just  because  that  test  may  be  a  suitable  one  for 
large  quantities  of  it  for  one  particular  purpose.  Let  there  be 
these  particular  tests  for  bridge  steel  and  boiler  steel  by  all 
means,  but  steel  that  will  be  used  for  the  miscellaneous  forgings 
of  machinery  in  general  should  be  tried  by  its  own  crucial  tests. 
Car  axles,  cranks,  and  similar  articles  perhaps  should  be  sub- 
jected to  an  alternating  stress  by  the  rotation  method  instead  of 
by  the  shock  test,  as  in  their  case  also  the  tension  test  is 
almost  useless  as  a  gauge  of  the  suitability  of  the  material.  Pro- 
fessor Ewing  and  others  have  shown  most  conclusively  that  the 
resistance  to  an  alternating  stress  of  the  kind  adopted  in  their 
researches  bears  no  relation  to  the  resistance  to  pure  tension. 
There  is  plenty  in  each  of  the  afore-mentioned  groups  of  the 
uses  of  steel  to  warrant  different  testing  methods  when  necessary. 


Fia.  5. 

Eeverting  to  the  question  "  Is  there  for  groups  (c)  and  {d)  in 
particular  one  comprehensive  test  for  steel  f orgings  ? "  the 
following  appears  to  be  the  practical  answer:  — 

"  Simple  tension "  is  not. 
"Bending"  is  not  sufficient. 

"  Impact  "  on  plain  bars  is  doubtful — certainly  too  tedious 
if  without  distortion. 

"  Eeversal  of  stress  "  by  either  method  (before  described) 
is  fairly  good,  but 

"  Impact  on  a  notched  bar  is  best  of  all. 

First,  because  it  appears  to  be  a  gauge  of  the  preponderant 
stress. 

Secondly,  because  experience  shows  that  with  absolute 
certainty  there  is  always  a  good  enough  ductility  when 
there  is  a  good  resistance  to  shock.  But  it  is  known 
equally  well  that  there  may  be  obtained  an  excellent 
tension  and  elongation  result  from  steel  which  is  quite 
incapable  to  resist  shock. 

Tldrdly,  because  99  per  cent  of  all  forgings  arc  notched 
in  some  way  or  other,  not  necessarily  with  a  V  nick. 
Moreover,  sharp  edges,  internal  and  external,  cannot 
always  be  avoided  in  machine  design,  or  even  deep 
scratches  in  actual  construction. 

It  must  not  be  concluded  that  the  factors  of  elastic  limit,  etc., 
are  despised,  but  since  the  forces  that  cause  breakage  are  in 
practice  far  below  the  elastic  limit  in  magnitude,  and,  moreover, 
as  the  factor  of  safety  is  quite  arbitrary  and  the  same  in  no  two 
pieces  of  machinery,  it  seems  to  the  authors  that  the  cart  is  put 
before  the  horse  to  a  great  extent.  In  fact,  under  the  usual 
conditions  of  design  one  knows  enough  about  the  elastic  limit, 
which  can  only  vary  in  a  given  grade  of  steel  between  com ' 
paratively  small  and  insigniiicant  limits,  whereas  the  shock 
strength  can  vary  almost  between  infinite  limits. 

Opinions  differ  as  to  the  best  means  of  making  the  impact 
test,  but  on  the  whole  the  consensus  of  opinion  appears  to  be 
that  it  should  be  made  with  a  machine  that  breaks  at  one  blow, 
and  at  the  same  time  measures  the  energy  expended  in  breaking 
the  specimen.  M.  Fremont  thinks  that  breaking  by  a  series 
of  blows  gives  results  that  are  similar  to  those  from  a  static 
bending  test — that  is,  they  are  more  a  gauge  of  ductility  and 
tensile  strength  than  of  resistance  to  shock.  The  authors  are 
not  with  him  in  this  opinion,  provided  that  the  blows  are  not 
heavy  enough  to  produce  material  bending;  it  is  possible  that 
he  means  in  this  sense,  much  iu  the  same  way  as  Heyn  adopted 
in  a  series  of  experiments  on  the  "  overheating  of  mild  steel." 
Here  he  had  a  nicked  bar  with  one  end  stuck  in  a  vice.  A 
blow  was  given  by  a  hammer,  bending  it  over  to  a  right  angle. 
A  reversed  blow  knocked  it  back  again,  and  so  on  until  fracture 
occurred.  This  is  not  the  method  the  authors  have  adopted, 
for  with  the  weight  and  size  of  specimen  used  the  bending  is 
very  small  indeed  even  for  the  softest  steels. 


From  the  very  many  bars  that  have  been  tested  by  them  they 
have  found  the  number  of  blows  to  produce  fracture  is  a 
fair  gauge  of  the  toughness  or  anti-brittleness.  But  there  is  no 
relation  whatever  between  this  result  and  the  tensile  results 
except  what  has  previously  been  mentioned,  namely,  that  if  the 
impact  result  is  good  the  elongation  is  sure  to  be  good,  too,  but, 
on  the  other  hand,  a  steel  showing  high  tensile  strength  and 
good  elongation  may  be  useless  to  resist  shock.    For  example  :  — 


Tension. 

Elongation. 

Impact. 

Tons  per 
square  inch. 

Par  cent  on 
2  In. 

Blows. 

Cold-drawn  bar  of  very  low  (less 

I  (0-) 

J  (b) 

31-63 
31-27 

31 
20 

1 

180 

Low  carbon  steel  (0'15  Cen.) 

(  (a) 

28-3 
27 

37 
33 

175 

5 

Medium  carbon  steel  (0'25  Cen.) 

\  (a) 
(  (*) 

36 -fj 
36-5 

85 
35 

5 
27 

Mild  cast  steel  (0-35  Cen.  about) 

i  (a) 
1  (i) 

29-18 
28-25 

22-7 
31 

1 
1 

Although  there  is  no  relation  between  the  tensile-stress  test  and 
the  alternating-stress  test,  or  between  the  tensile  test  and  the 
shock  tests,  the  authors  are  not  prepared  to  say  that  there  is  no 
relation  between  the  alternating-stress  test  and  the  shock  test. 
They  will  indeed  be  glad  to  learn  that  there  is  a  close  relation, 
since  then  the  controversial  ground  as  to  the  nature  of  the 
forces,  "  alternating  "  or  "  shock,"  is  at  once  eliminated.  They 
think  it  possible  that  a  relation  does  exist,  because,  although 
there  are  differences  in  the  disturbance  of  the  metal  in  the 
vicinity  of  the  fracture,  the  radical  phenomena  ("dislocation" 
and  ''"cleavage")  are  the  same. 

It  has  been  said  previously  that  the  maximum  shock  strength 
for  the  particular  grade  of  steel  containing  025  per  cent  of 
carbon  is  about  thirty  blows,  as  gauged  by  the  authors'  machine. 
Although  thirty  may  be  a  fair  figure,  such  steel  cannot  be 
relied  upon  to  give  this  always.  More  than  thirty  blows 
is  rarely  reached  with  this  steel  in  its  normal  condition,  while 
it  is  a  very  common  occurrence  for  the  number  to  be  consider- 
ably below  this.  Similar  remarks  apply  to  steels  of  other  grades. 
With  the  usual  factors  of  safety  considered  by  authorities  to 
be  sufficient,  they  find  that  for  those  parts  subjected  to  more  or 
less  shock  there  is  a  grave  risk  of  them  breaking  under  the 
modern  conditions  of  high  speeds.  The  authors  have  no  hesi- 
tation in  venturing  the  opinion  that  the  comparative  immunity 
from  failure  that  does  exist  in  machinery  is  due  to  the  liberal 
data  on  which  the  designer  usually  bases  his  calculations  and  to 
the  "  extra  allowance  for  practical  purposes "  that  creeps  in 
all  designs,  thus  bringing  up  the  real  factors  of  safety  to  a 
figure  considerably  higher  than  that  primarily  intended  to  be 
used.  If,  however,  the  increasing  desire  to  keep  scantlings 
down  to  a  minimum  is  to  be  realised,  security  can  only  be 
obtained  by  ensuring  that  the  steel  used  shall  have  the 
maximum  shock  strength  for  its  grade. 


Fio.  6. 


Further,  the  majority  of  steel  users  require  that  they  shall 
be  able  to  use  an  ordinary  steel  as  supplied  to  them,  and  without 
annealing,  tempering,  or  other  heat  treatment.  The  authors 
therefore  urge  that  the  engineer  should  demand  of  the  steel 
maker  a  greater  attention  on  his  part  to  produce  and  supply 
the  ordinary  grades  of  steel  with  a  more  uniform  "  shock " 
quality. 


Deep  Level  Mining  at  the  Transvaal. — It  has  been  announced  iu 
a  South  African  paper  that  there  is  a  scheme  mooted  for  deep  level 
minins  for  gold  on  a  large  scale.  The  "  claim  "  covers  a  distance  of  ten 
miles  long  by  three  miles  deep.  The  expenditure  is  estimated  at 
£400,000,000,  and  the  gold  recovery  is  valued  at  £600,000,000.  Some 
of  the  leading  financiers,  in  combination,  are  prepared  to  guarantee 
4  per  cent  imiuediately  on  the  raising  of  the  capital. 
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THE  ADMIRALTY'S  DELAY. 

Vert  severe  comment  has  'been  made  resi^ecting  the  sale 
of  the  "  Caroline "  by  Messrs.  Yarrow  to  an  agent  of 
Russia,  but  it  is  quite  clear  that  Messrs.  Yarrow  were 
acting  absolutely  within  their  night  and  at  the  same  time 
doing  their  duty  to  the  Government  by  the  course  they 
pursued  in  connection  with  the  sale. 

Some  two  years  since  the  one  public  department  to  which 
the  finger  of  scorn  was  pointed  was  that  of  the  War  Office, 
as  much  of  the  blundering  that  occurred  in  South  Africa 
was  alleged  to  be  due  to  the  method  or  want  of  method 
that  seems  to  even  yet  fetter  everything  that  emanates 
from  that  unwilling  department.  Apparently,  however, 
the  officials  of  the  Admiralty  are  in  need  of  some  alteration 
of  their  system  or  methods,  df  the  delay  that  arose  in 
connection  with  Messrs.  Yarrow's  letter  concerning  the 
suspicious  nature  of  the  transactions  for  the  sale  of  the 
"  yacht "  that  had  originally  been  built  for  a  torpedo  boat 
is  typical  of  the  progress  and  the  attention  that  is  given 
to  matters  for  which  the  Wliitehall  authorities  are 
responsible. 

It  is  the  contention  of  most  Englishmen  that  our  navy 
is  a  strong  one,  but  if  the  department  controlling  the 
navy  is  not  more  alert  in  looking  after  that  which  pertains 
to  the  public  interests-  than  is  evidenced  by  its  failure  to 
act  in  a  matter  that  might  even  yet  possibly  involve  us 
in  much  unpleasantness  with  an  ally  for  a  breach  of 
neutrality,  it  is  clear  that  our  strong  navy  will  be  seriously 
hampered  in  its  scope  'by  the  weak  department  that  after 
all  must  issue  the  orders  under  which  it  can  act. 

The  correspondence  that  has  been  published  makes  it 
quite  clear  that  the  negotiations  for  the  sale  of  the  vessel 
were  known  to  the  Admiralty  twelve  days  before  she  left 
the  Thames,  and  if  any  blame  is  tO'  be  attached  to  the 
transaction,  such  must  lie  at  the  _doors  of  "  My  lords " 
for  neglecting  to  acknowledge  or  attend  to  an  ordinary 
business  communication  from  an  important  firm  of 
engineers. 


AMERICAN    NAVY  RECORD. 

From  the  report  of  the  Secretary  of  the  United  States 
Navy  it  appears  that  more  warships  have  been  launched 
by  America  in  the  past  year  than  by  any  other  country 
in  the  same  time,  and  that  the  estimates  for  the  coming 
year  are  even  larger  than  has  ever  before  been  attempted 
or  considered  possible. 

Notwithstanding  this  growth  of  shipbuilding,  the  pro- 
gramme of  the  United  States  Navy  Board  has  only  been 
partially  attempted,  as  it  appears  to  be  the  intention  of 
America  to  create  such  a  navy  as  no  other  nation  will 
desire  to  recklessly  provoke  or  meet.  It  is  generally 
recognised  that  the  day  of  the  heavy  battleship  is  by  no 
means  over,  and  that  although  the  sphere  of  lighter  vessels 
lis  an  important  one,  it  is  only  auxiliary  to  that  of  the 
more  efficient  battleship,  as  weight  of  metal  and  hard 
hitting  will  probably  continue  to  be  the  dominant  factors 
in  a  naval  war. 
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With  this  extension  in  the  demands  of  the  United  States 
Navy,  greater  facilities  in  the  shipbuilding  yards  and  docks 
of  that  country  will  be  a  necessity  for  the  carrying  out 
of  the  aanbitious  programme. 


THE  CRUISER   BLACK  PRINCE. 

This  vessel,  which  is  a  first-class  armoured  cruiser  of  the 
Duke  of  Edinburgh  class,  was  launched  from  the  yard  of 
the  Thames  IronwoTks  and  Shipbuilding  Company  at 
Canning  Town  last  month.  By  the  courtesy  of  the  builders 
we  are  able  to  reproduce  a  photograph  taken  as  she 
entered  the  water.  There  are  at  present  six  cruisers  of 
this  type  under  construction,  four  by  private  contractors, 
and  two  at  Pembroke. 

The  Black  Prince  is  480  ft.  long  between  perpendiculars, 
extreme  beam  73  ft.  6  in.,  depth  from  outer  bottom  to 
upper  deck  40  ft.  9  in.,  draught  forward  26  ft.  6  in.,  aft 


12-pounder  6  cwt.  guns  for  boats  and  field  use.  The 
whole  weight  of  armour  is  about  1,500  tons,  exclusive 
of  the  protective  decks.  The  battery  has  a  protective  deck 
covering  of  1  in.  steel,  which  is  continued  forward  on  the 
main  deck.  In  addition,  there  is  the  usual  sharp  cambered 
protective  deck,  ^  in.  thick  at  the  waterline,  nmning  fore 
and  aft.  The  6  in.  guns  are  separated  from  each  other 
by  Sin.  splinter  bulkheads.  The  conning  tower  is  of 
10  in.  steel,  provided  with  the  usual  armour  tubes  for 
carrying  the  leads  of  shafts,  pipes,  etc.,  from  the  shelter 
deck  to  within  the  armour  protection.  There  are  three 
18  in.  torpedo  tubes,  one  on  each  side  and  one  at  the 
stern,  all  under  water. 

One  of  the  new  features  in  the  design  is  the  placing  of 
the  shell  rooms  in  the  ammunition  passages  close  to  the 
ammunition  hoists,  thus  saving  a  deal  of  time  in  getting 
the  shells  to  the  guns.  The  Gin.  ammunition  hoists' have 
electrical  motors,  while  those  to  the  9'2  in.  guns  are 
worked  hydraulically.    She  has  two  capstans — ^one  for- 


LAUNCH   OF  H.M.S.   BLACK  PRINCE. 


27  ft.  6  in.,  displacement  13,660  tons,  and  indicated  horse 
power  23, .500,  which  is  expected  to  give  a  speed  of  over 
23  knots.  She  has  a  complete  armour  belt  running  from 
stem  to  stem,  the  thickness  amidships  at  waterline  being 
6  in.,  tapering  at  forward  end  to  4  in.,  and  3  in.  aft.  The 
citadel,  which  is  rectangular  in  shape,  is  protected  by 
6  in.  armour,  and  carries  ten  6  in.  breech-loading  guns, 
eight  being  broadside  guns,  while  the  two  after  ones  can 
fire  both  athwart  ship  and  fore  and  aft.  On  the  upper  deck 
there  are  five  92  in.  guns  in  barbettes,  protected  by  Gin. 
and  3  in.  armour,  while  forward  on  the  forecastle  is  another 
9'2  in.  gun,  making  six  in  all.  The  foremost  9  2  in.  gun 
and  the  aftermost  one  are  situated  at  the  middle  line,  so 
that  an  arc  of  fire  of  310  degrees  can  be  obtained.  The 
other  four  9  2  in.  guns  are  placed  at  the  sides  of  the 
vessel,  and  nearly  over  the  ends  of  the  citadel,  and  each 
of  these  command  a  fire  of  180  degrees.  The  shelter 
decks  are  well  manned  with  3-j)0under  quick-firing  guns, 
some  28  in  number.    There  are  also  two  Maxims  and  two 


ward,  driven  by  steam,  and  the  after  one  driven  electri- 
cally. The  vessel  is  ventilated  by  means  of  electrically- 
driven  fans.  The  coal  ash  and  boat  hoists  are  all  electri- 
cally driven.  She  will  be  lighted  with  about  1,400  incan- 
descent lamps,  and  has  also  an  electrical  helm  indicator. 
The  whole  of  the  above  electrical  work,  with  the  exception 
of  the  capstan  gear,  has  been  made  and  fitted  by  the  fu-m, 
as  well  as  all  the  ventilating  and  pumping  work,  etc. 
The  double  bottom  is  fitted  to  carry  oil,  and  fitted  with 
pumps,  pipes,  filters,  etc.,  to  enable  the  boilers  to  use  oil 
fuel  if  necessary.  The  coal  bunkers  can  carry,  if 
required,  about  2,000  tons  of  coal.  The  Black  Prince 
was  commenced  in  January,  1903,  and  she  will  be  com- 
pleted and  commissioned,  at  her  present  rate  of  progress, 
about  January,  1906.  This  will  be  the  first  vessel  for  the 
Government  that  the  Thames  Ironworks  Company  have 
completed  ready  for  commission,  although  they  have 
always  done  so  in  the  case  of  vessels  for  foreign  navies. 
The  propelling  machinery,  which  is  being  constructed 
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at  the  company's  engineering  works  at  Greenwich  and 
Deptford  (formerly  Messrs.  John  Penn  and  Sons),  is  to 
develop  23,500  indicated  horse  power,  and  will  consist 
of  two  sets  of  inverted  four-cylinder  triple-expansion 
engines,  arranged  to  run  at  a  speed  of  l-!55  revolutions  per 
minute.  Tliere  are  to  be  two  separate  and  independent 
condensers  to  each  set  of  engines,  and  two  independent 
twin  air  pumps,  arranged  to  pump  from  both  condensers. 
The  boiler  installation  will  consist  of  20  Babcock  and 
Wilcox  boilers,  and  six  cylindrical  boilers,  working 
with  closed  stokeholds  and  forced  draught.  The  working 
pressure  of  all  the  boilers  to  be  210  lb.  per  square  inch. 


THE  PALLOGRAPH. 


A  HIGHLY  improved  form  of  apparatus  called  the  pallograph 
has  just  been  constructed  by  Mr.  Otto  Schlick,  of  Hamburg, 
Germany,  in  conjunction  with  Mir.  Maihak.  This  ajjparatus 
traces  the  amplitude  both  of  the  horizontal  and  vertical 
vibrations  of  the  keel  of  a  steamship  by  means  of  two 
steel  i>ens  upon  a  strip  of  ipajjeir,  which  slowly  unwinds, 
being  driven  by  a  clockwork.  A  third  pen,  being  impelled 
by  a  second  clockwork,  produces  eacli  second  a  trace  on 
the  strip  of  paper.  There  are  in  addition  one  to  three 
further  pens  (according  as  the  steamer  has  one,  two,  or 
three  engines  and  propellers),  which  are  electrically  driven 
from  the  engine.  It  may  be  mentioned  that  every  engine 
part  is  fitted  with  a  contact  disc,  which  allows,  with  a  given 
position  of  the  crank,  of  an  electric  current  being  sent  to 
the  electro-magnet  of  the  apparatus,  actuating  the  record- 
ing pens  concerned.  At  the  moment  of  the  crank  occupying 
a  given  position  (being,  for  instance,  at  the  dead  point) 
a  mark  fwill  thus  be  traced  on  the  strip  of  paper. 

An  additional  steel  ipen  may  be  arranged  if  desired, 
being  moved  iby  an  electrojjuagnet,  which  is  to  be  actuated 
by  a  push  button  on  the  bridge.  This  arrangement  is 
especially  suitable  for  trial  trips  on  the  nieasui-ed  mile. 

The  curves  of  the  diagram  sujjplied  by  the  apparatus 
give  an  accurate  indication  of  all  the  important  data,  such 
as  would  be  impossible  to  obtain  in  any  other  way.  From 
the  shape  of  the  curves  the  amplitude  of  vibrationis  and 
their  periodical  fluctuation  are  inferred  both  for  the  vertical 
and  horizontal  vibrations.  The  trace  marked  on  the  striji 
with  each  revolution  of  the  engine  in  connection  witJi  the 
time  marks  next  allows  of  the  number  of  revolutions  of  the 
engine  i^er  minute  ibeing  ascertained  correctly  up  to  0'05. 
The  diagram  likewise  makes  it  possible  to  ascertain 
the  number  of  vibrations  during  one  revolution  of  the 
engine,  and  at  which  point  of  the  amplitude  the  ipart  of 
the  ship  concerned  happens  to  be  when  a  given  engine 
crank  passes  through  the  dead  ipoint.  The  employment  of 
the  apparatus  in  running  off  the  measured  iniile  is  of 
particular  value,  the  apparatus  indicating  (1)  the  exact 
time  required  for  running  off  the  mile  up  to  0'05  sec. ; 
(2)  the  aggregate  nmnber  of  revolutions  of  the  engine 
during  the  time  required  for  running  off  the  mile  up  to 
0'02  revolutions  (provided  the  number  of  revolutions  does 
not  exceed  150  per  .minute);  (3)  the  amplitude,  frequency, 
and  characteristics  of  the  vertical  and  horizontal  vibrations. 

Mr.  Schlick's  investigations  have  brought  out  the  fact 
that  the  number  of  revolutions  of  the  engine  is  subject 
to  frequent  fluctuations  within  one  minute.  It  is  conse- 
quently of  particular  imipoitance  accurately  to  ascertain 
the  number  of  revolutions  .in  order  to  gauge  the  perform- 
ance of  the  engine.  An  analysis  of  the  curves  then  allows 
of  tlie  causes  of  the  vibrations  being  ascertained,  and 
eventually  eliminated.  The  apparatus  is  therefore  of 
the  highest  value,  not  only  to  steamers  driven  by  recipro- 
cating engines,  but  even  more  so  to  turbine  steamers, 
enabling  as  it  does  the  engineer  to  ascertain  a  faulty 
position  of  the  prajjeller  blades,  which  is  one  of  the 
principal  causes  of  vibration, 
s 


NAVAL  COALING  PORTS. 


Major-Generai.  Sir  A.  ]J.  Tiillocli  g'ave  a  leuturc  at  the  Koyal 
United  Service  Institution,  Novem))er  18tli,  on  "'  Naval  Coaling 
Ports  and  their  Garrison."  Admiral  Sir  N.  Bowden-Sniith 
occupied  tlie  chair,  and  among  those  present  were  Major-General 
Lord  Congleton,  Major-General  D.  O'Callaghau,  Commander 
Caborne,  C.B.,  E.N. 11.,  Colonel  Purchas,  and  Major-General  Sir 
A.  J.  P.  Reid. 

Major-General  Tulloch  in  his  lecture  gave  an  account  of 
British  coaling  ports  between  Great  Britain  and  China. 
Speaking  of  Gibraltar,  he  said  that  the  committee  which 
had  recently  inquired  into  the  subject  had  confirmed  the 
view  that  the  west  was,  all  things  considered,  the  best  side  for 
a  harbour.  The  number  of  civil  inhabitants  he  considered  to 
be  dangerously  large,  and  in  view  of  the  great  importance  which 
Gibraltar  was  likely  to  assume  as  a  naval  base  he  was  in  favour 
of  discouraging  its  use  as  a  place  of  trade.  Pie  suggested  that 
it  should  have  a  garrison  of  marine  battalions  and  batteries. 
At  Malta  he  recommended  a  garrison  of  garrison  battalions. 
Speaking  of  Wei-liai-wci,  he  ijointed  out  the  resources  of  the 
territory  and  its  possible  brilliant  future,  and  expressed  the 
opinion  that  it  was  much  better  than  a  flying  naval  base. 
The  Germans,  he  observed,  were  devoting  themselves  with 
characteristic  fixity  of  purpose  to  the  formation  a  first-class 
naval  base  at  Kiao-chau.  The  naval  power  of  Germany  had  in 
recent  years  grown  with  a  rapidity  almost  equal  to  that  of 
Japan.  In  conclusion  he  expressed  the  oi)inion  that  it  would 
be  a  useful  step  to  put  all  the  garrisons  of  coaling  ports  east  of 
the  Cape  under  one  administration — namely,  that  of  India — and 
that  it  might  be  advisable  to  consider  the  question  of  the 
navy's  taking  charge  of  two  special  naval  strategical  points, 
Gibraltar  and  Bermuda,  and  also  the  island  of  Liu-kung  at 
Wei-hai-wei,  none  of  which  had  any  great  extent  of  land 
defences.  He  was  not  in  favour  of  the  navy's  taking  charge  of 
anything  else  except  the  submarine  mines  and  searchlights  at 
naval  ports. 

Lieutenant-General  G.  D.  Pritchard,  C.B.,  did  not  think  it 
would  be  wise  to  hand  over  jalaces  like  Gibraltar  or  Bermuda 
to  the  navy.  Where  fortifications  had  to  be  erected  and 
repairs  to  be  carried  out  there  ought  to  be  a  force  of  Royal 
Engineers.  He  agreed  that  Wei-hai-wci  was  much  better  than  a 
flying  naval  base,  and  thought  it  ought  to  be  as  strongly 
fortified  as  Port  Arthur.  Subniarine  mines  and  searchlights 
ought  to  be  retained  in  the  hands  of  the  Royal  Engineers. 
Naval  officers  were  now,  indeed,  being  .scientifically  educated, 
but  that  was  not  formerly  the  case.  In  the  Dogger  Bank 
aft'air  we  had  an  admiral  who  with  searchlights  could  not 
distinguish    fishing  vessels   from   torpedo  boats. 

Major-General  D.  O'Callaghau  thought  the  mines  were  in 
vei'y  good  hands  now.  The  gunners  ought  to  have  control  of 
the  searchlights.  He  did  not  see  the  necessity  of 
naval  men  having  charge  of  searchlights  in  order  to  discriminate 
between  the  vessels  to  be  fired  upon.  It  was  a  vexed  question 
just  now  what  was  to  be  shot  at  at  night.  He  thought  there  was 
no  difficulty  in  distinguishing  between  a  hostile  vessel  and  a 
friendly  vessel.  He  took  it  that  every  vessel  at  night  was  a 
hostile  vessel. 

Major-General  Sir  George  French  considered  it  absurd  tiiat 
men  who  were  going  to  fire  a  big'  gun  at  a  ship  at  night  .should  be 
liable  to  have  the  light  switched  away  on  to  something  else. 
He  held  that  the  navy  could  not  spare  men  for  shore  duties. 

After  a  brief  reply  from  Major-General  Tulloch,  the  chairman 
brought  the  discussion  to  a  close.  He  said  he  was  glad  the 
fortifications  at  Wei-hai-wei  had  been  dropped,  because,  speaking 
generally,  he  was  against  the  multiplication  of  coaling  stations, 
as  we  had  not  the  men  to  garrison  them.  It  was  no  doubt  true 
to  a  certain  extent  to  say  that  our  coaling  stations  were  pro- 
tected by  the  fleet,  but  in  order  to  leave  the  vessels  proper 
liberty  of  movement  and  concentration  every  imjwrtant  station 
ought  to  be  able  to  take  care  of  itself  for  a  month  or  six 
weeks.  For  the  Admiralty  to  take  over  the  larger  coaling 
stations  would  be  altogether  out  of  the  question.  An  arrange- 
ment by  which  guns  should  be  manned  by  shore-going  forces  and 
submarine  mines  and  searchlights  taken  charge  of  by  the  navy 
was  open  to  objection. 


The  Brooklyn  navy  yard  and  Mare  Island  navy  yard  have  each 
been  given  orders  to  build  a  collier  authorised  by  Congress  at 
its  last  session.  The.se  colliers  will  be  the  largest  and  fastest 
in  the  world,  and  1,250,000  dollars,  say  .£250,000,  was  appro- 
priated for  the  construction  of  each. 

The  Admiralty  have  ordeied  from  Messrs.  G.  and  J.  Weir 
sixteen  oil  fuel  pumps  for  the  Majestic,  Victorious,  Caesar,  and 
Magnificent  at  a  total  cost  of  £l.3ii,  and  the  same  firm  have 
also  to  supply  a  reserve  of  eight  sets  of  spare  gear  for  Devouport 
and  Portsmouth  yards.  Within  a  very  short  period  the  whole 
of  the  Majestic  class  of  battleships  will  be  capable  of  burning 
liquid  fuel. 
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THE  BREAKAGE  AND  RENEWAL  OF  A 
LARGE  CYLINDER.* 

Ey  Hector  MacColl. 
Some  years  siuce  a  fast  passeuger  steamer  returued  to  port  with 
damaged  machinery.  She  liad  a  single  screw  turned  by  thi;ee- 
crauk  compound  engines,  the  high-pressure  cylinder,  working 
with  steam  of  95  lb.  pressure,  being  in  the  middle,  exhausting 
into  a  low-pressure  cylinder  forward  and  into  another  aft. 

History. 

On  the  morning  of  the  second  day  of  the  voyage  loud  pound- 
ing was  heard  in  the  high-pressure  cylinder,  the  engines  were 
stopped,  and  it  was  found  that  the  cylinder  was  damaged 
beyond  repair.  The  high-pressure  engine  was  disconnected,  piston 
valves  drawn,  tlieir  packing  rings  taken  off,  holes  drilled  in 
them,  and  the  rings  pinned  over  the  j^orts  so  as  to  shut  off  the 
broken  cylinder.  Steam  at  201b.  pressure  was  then  admitted 
to  the  two  low-pressure  engines,  and  the  vessel  returned  to 
port.  Probably  there  was  nothing  heroic  in  the  performance  of 
these  operations,  but,  wth  a  ship  rolling,  as  this  on©  could 
roll,  drilling,  tapping,  and  jointing  in  heated  chambers  25  in. 
in  diameter  was  a  more  painful  and  exhausting  job  than  this 


On  the  second  day  the  cylinder  was  disconnected  and  removed 
from  the  ship.  Ou  the  third  day  the  cylinder  liner,  weighing 
5  05  tons,  was  cast.  On  the  thirteenth  day  the  cylinder,  weigh- 
ing 8  6  tons,  was  cast.  On  the  eighteenth  day  the  valve  casing, 
weighing  8'5  tons,  was  cast.  On  the  morning  of  the  forty- 
seventh  day  the  whole  work  was  sent  out  of  the  shop  complete. 
During  the  day  the  new  cylinder  was  lifted  into  its  place,  and 
all  the  joints  carefully  tested  and  found  to  fit  accurately.  It 
was  then  lifted  out  for  the  application  of  jointing  material,  and 
finally  bolted  in  place  that  day.  On  the  fifty-sixth  day  from 
date  of  contract  all  the  work  was  completed.  The  total  weight 
of  castings  amounted  to  25-5  tons,  and  the  detail  of  these 
weights,  as  well  as  the  dates  just  given,  are  more  clearly  seen 
in  tabular  form:  — 

2- Cy'.inder  out  of  ship. 
:3 — Liner  cast,         weight  5"05  tons. 
13 — Cylinder  cast,        „       8'6  „ 
18 — Casings  cast,         ,,       8'5  „ 
Other  castings,      ,,       3-35  „ 


Current  Days 

from 
Date  of  Order. 


Total, 

47 — Work  sent  out  of  shop, 
56 — Work  completed. 

Sig.  a 

Half  SEerrot*  throu&k  A.B 


25-50 


L.PORIGIN*!.     AS  ALTEREO 


description  might  indicate,  and  the  performers  deserve  credit 
for  the  speed  and  efficiency  with  which  the  work  was  done. 

As  soon  as  possible  after  the  vessel's  return  a  contract  was 
entered  into  for  the  renewal  of  the  high-pressui'e  piston  rod, 
piston,  and  cylinder,  with  other  work  in  connection  therewith, 
the  price  l>eiug  about  .£1,600,  and  the  work  guaranteed  to  be 
completed  in  eight  weeks  under  a  heavy  penalty,  with  corres- 
ponding premium  for  earlier  completion.  It  was  arranged  that 
the  new  piston  should  be  finished  1  in.  smaller  in  diameter  than 
before,  but  the  cylinder  liner  to  be  made  of  the  original  external 
diameter,  and  thus  finished  \  in.  thicker,  so  as  to  admit  of  re- 
boring  to  the  original  size,  should  that  ever  be  required.  The 
broken  cylinder  with  double  piston-valve  casings  Iiad  been  cast 
in  one,  but,  as  the  relative  positions  of  the  various  parts  per- 
mitted, it  was  considered  better  to  cast  the  new  cylinder  and 
casings  separately,  bolting  them  together  as  shown  in  figs.  1, 
2,  and  3. 

*  Paper  read  before  the  Institution  of  Engineers  and  Shipbuilders  in  Scotland. 


As  it  may  appear  strange  that  the  contract  was  finished 
exactly  to  time,  it  should  be  explained  that  as  soon  as  it  was 
evident  that  the  work  could  be  completed  inside  of  that  time, 
a  strong  hint  was  given  that  payment  of  a  premium  was  to  be, 
as  the  Board  of  Trade  instructions  say,  "  discouraged."  It  was 
then  evident  that,  to  parody  a  well-known  newspaper  phrase, 
a  premium  had  been  embodied  in  the  contract,  "  not  necessarily 
for  payment,  nor  as  a  guarantee  of  good  faith,"  but  solely  to 
legalise  the  penalty.  For  the  owners,  it  is  only  just  to  say 
that,  having  fixed  and  advertised  a  sailing  date,  there  was 
no  advantage  in  spending  extra  money  to  have  the  ship  ready 
earlier  than  was  necessary.  It  is  generally  well  to  make  a 
virtue  of  necessity,  and  to  bow  before  the  inevitable;  therefore, 
as  the  shipowner  is  always  necessary,  he  must  be  virtuous,  and 
as  his  decisions  are  inevitable,  they  must  be  bowed  to,  so  over- 
time was  eased  off,  and  the  work  finished  comfortably  at  the 
contract  date. 
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Cause. 

It  was  found,  on  examination,  that  two  pieces  were  broken  off 
the  lower  flange  high-pressure  piston  on  the  sides  opposite 
the  steam  port,  as  shown  on  fig.  4.  After  a  thorough  investiga- 
tion of  all  the  facts,  it  was  concluded  that  parts  of  the  packing 
rings,  which  had  worn  thin,  or  of  their  tongue  pieces,  had 
broken,  and  as  the  ship  was  rolling  heavily,  these  parts,  slipping 
into  the  clearance  bore  at  the  bottom  of  the  cylinder,  had,  at 
the  turn  of  the  stroke,  broken  a  piece  or  pieces  off  the  piston 
flange,  so  that  the  piston  on  its  down  strokes  had  pounded  out 
the  bottom  of  the  cylinder. 

Lessons. 

One  of  the  obvious  lessons  learned  from  the  occurrence  is  to 
arrange  the  relative  positions  of  counter  bore  and  piston  pack- 
ing rings,  so  that  the  latter  do  not  overrun  the  former  at  either 
end  of  the  stroke.  This  was  done  by  making  the  new  high- 
pressure  piston  as  shown  in  fig.  5,  while  the  two  low-pressure 
pistons  were  altered,  as  shown  in  fig.  6,  to  effect  the  same 
purpose.  But,  as  the  practice  is  now  general,  nothing  more 
need  be  said  on  the  subject. 

A  more  important  lesson,  both  to  engineers  and  to  ship- 
owners, is  the  advantage  of  sub-dividing  large  cylinder  castings. 
It  has  been  too  long  the  custom  in  this  district  to  look  upon  the 
cylinder  as  a  thing  of  which  one  cannot  have  too  much  in  a 
single  casting.  Large  and  complicated  cylinders  have  not  only 
valve  cases  cast  on,  but  sometimes  small  fittings,  causing  the 
ironfounder  to  run  unnecessary  risks,  and  involving  the  engine 
builder  in  extra  expense  machining  small  parts  on  large  and 
costly  machines,  with  consequent  delay  in  comj^Ieting  the  various 
operations.  Probably  one  reason  for  this  practice  is  that  on 
the  upper  reaches  of  the  river  the  foundry  is  almost  entirely 
dissociated,  both  financially  and  geograplucally,  from  the  engine 
works.  The  engineer  too  often  looks  upon  the  foundry  as  a 
dirty,  smoky  place,  to  be  avoided  as  much  as  possible,  whereas 
it  is  a  department  of  his  business  in  which  an  intelligent  interest 
will  be  well  repaid.  The  ironfounder  with  some  pride  in  his 
art  will  do  his  best  to  cast  structures  of  which  his  experience 
disapproves,  but  it  would  be  to  the  advantage  of  both  if  his 
brother  the  engineer  regularly  conferred  with  him.  Sub- 
division would  benefit  the  shipowner  by  reduced  cost  of  renewals, 
and  much  more  by  reduced  time  in  effecting  these.  In  the 
present  instance  the  renewal  might  have  been  done  in  half  the 
time  had  the  cylinder  body,  bottom,  and  valve  casing  been  cast 
separately,  and,  while  four  weeks  would  have  been  of  enormous 
value  to  the  owners,  the  suggested  method  of  construction  need 
not  have  increased  the  original  cost. 


NEW  TURBINE  YACHT. 


TiiK  triple-screw  turbiiie-eiigiiied  steam  yacht  Albion, 
launched  on  November  24th,  has  been  built  for  Sir  George 
Newnes,  Bart.,  M.P.,  by  Messrs.  Swan,  Hunter,  and 
Wigham  Richardson,  at  their  Nejitune  Works,  Newcastle- 
ou-Tyne,  from  tlie  designs  of  Sir  William  Wliite,  K.C.B. 
The  steam  turbines  and  main  propelling  machinery  have 
been  designed  by  the  Hon.  Charles  A.  Parsons,  C.B.,  and 
manufactured  at  the  Turbinia  Works,  Wallsend-on-Tyne. 

The  principal  dimensions  of  the  Albion  are :  Length 
over  all,  270  ft.;  breadth,  34  ft.;  moulded  depth,  20  ft.; 
tonnage  (yacht  measurement),  about  1,260  tons.  The 
hull  is  steel  built,  to  the  highest  class  at  Lloyd's,  and 
great  care  has  been  bestowed  upon  the  quality  and  finish 
of  the  materials  and  workmanship.  In  many  features 
there  are  embodied  novel  arrangements  which  liave  grown 
out  of  the  experience  gained  by  the  owner  during  bis 
numerous  cruises  in  the  yachts  he  has  chartered;  and  in 
other  particulars  precedents  have  been  departed  from  to  a 
considerable  extent,  in  order  to  obtain  improved  accom- 
modation and  greater  safety  or  other  advantages. 

A  fundamental  idea  in  the  design  is  the  adoption  of 
moderate  speed,  and  the  utilisation  of  the  relatively  large 
dimensions  in  the  best  possible  accommodation.  On  the 
contract  trial  the  maximum  speed  contemplated  is  15 
knots,  and  for  this  speed  ample  power  has  been  provided. 
In  the  design  of  the  turbines  it  has  been  laid  down  that 
there  shall  be  unprecedented  economy  of  coal  at  cruising 
speeds ;  which  involves  a  new  departure  as  comj^ared 
with  other  turbine-propelled  yachts. 

Very  large  bunker  capacity  has  been  provided ;  sufficient, 
indeed,  to  enable  the  Albion  to  perform  the  longest  ocean 
passages,  and  to  undertake  a  voyage  round  the  world  if 


required.  At  present  coal  is  to  be  used,  but  the  bunkers 
have  been  built  so  as  to  be  suitable  for  oil  fuel,  and  the 
cylindrical  boilers  can  be  readily  adapted  for  burning  oil. 
The  bunkers  are  so  jjlaced  as  to  minimise  the  labour  on 
coal  trimming,  while  the  consumption  of  fuel  will  simply 
lighten  the  draught  of  water,  leaving  the  trim  of  the 
yacht  and  her  stability  practically  unchanged.  This  is 
not  the  usual  condition  in  yachts,  and  requires  careful  pre- 
urrangement  in  the  design,  but  obviously  favours  both 
behaviour  and  appearance. 

There  will  be  three  masts,  but  only  steadying  sail, 
sleam  power  alone  being  depended  upon  for  propulsion. 
The  three  shafts  and  three  propellers  will  give  practical 
security  against  breakdown,  and  the  reversing  and 
manoeuvring  jjower  is  very  large. 

The  jDrovision  for  accommodation  is  exceptional  in 
extent,  and  the  details  have  been  worked  out  thoroughly 
on  new  lines.  Tlie  drawing  and  dining  rooms,  as  well  as 
the  owner's  apartments — ^including  two  sleeping  cabins, 
a  writing-room,  bath-room,  etc. — ^are  placed  in  a  long  deck 
house,  and  connected  by  a  broad  longitudinal  corridor. 
All  these  rooms  are  of  large  size,  with  ample  j^rovision  for 
light  and  air,  while  they  are  high  above  water.  Above 
tills  deck  house  is  a  promenade  deck,  extending  about 
two-thirds  the  length  of  the  yacht. 

The  fore  end  forms  the  principal  navigating  station, 
with  chart  houses  and  all  necessary  fittings ;  an  upper 
bridge  is  also  fitted.  A  spacious  smoking-room  is  built 
on  the  promenade  deck.  Arrangements  are  made  by  which 
a  portion  of  the  upper  deck,  immediately  before  the 
drawing-room,  can  be  screened  off  by  shutters  extending 
down  from  the  promenade  deck  to  the  bulwarks,  and  used 
as  a  supplementary  lounge,  or  "sitting-out"  place.  In 
the  tropics  this  space  would  afford  excellent  sleeping 
quarters. 

The  guests  are  well  provided  for.  On  the  lower  deck 
forward  there  are  seven  state-rooms  and  three  bath-rooms, 
with  a  central  corridor  5  ft.  wide,  at  the  after  end  of  which 
a  broad  and  easy  staircase  leads  to  the  deck  liouse,  shelter- 
ing the  access  from  the  upper  deck.  Besides  the  state- 
rooms in  this  forward  compartment,  there  are  a  large 
writing-room  and  a  separate  ladies'  sitting-room ;  in  most 
yachts  there  are  no  corresponding  apartments. 

Abaft  the  engine-room  there  are  five  state-rooms,  with 
bath-rooms  for  gentlemen ;  one  of  these  rooms  is  fitted 
for  photographic  work.  "  Cosy  corners "  are  also  built 
abaft  the  deck  house,  and  there  is  an  excellent  quarter- 
deck available  for  guests ;  while  the  promenade  deck 
affords  unusual  facilities,  from  its  great  area  and  height 
above  water. 

Special  attention  has  also  been  given  to  providing  roomy 
and  well-ventilated  quarters,  not  only  for  the  officers,  but 
also  for  all  the  members  of  the  crew,  whether  sailors  or 
firemen. 

As  regards  water-tight  subdivision,  the  yacht  is  alto- 
gether exceptional.  There  are  eight  ti'ansverse  water- 
tight bulkheads,  and,  in  addition,  there  is  a  water-tight 
steel  lower  deck  extending  throughout  the  length,  except 
in  the  region  of  the  boiler-room.  The  boiler-room,  engine- 
room,  and  coal  bunker  each  form  a  separate  compartment. 
Besides  affording  remarkable  safety  against  risks  of 
collision  or  grounding,  this  construction  adds  greatly  to 
stiength  and  to  security  against  fire. 

Electric  power  is  to  be  used  for  nearly  all  auxiliary 
purposes — steering,  cable  work,  warping,  boat  hoisting, 
ventilation,  lighting,  and  heating.  A  very  powerful 
installation,  with  turbo-generators,  has  been  provided. 
Amongst  the  special  features  of  equipment  may  be  men- 
tioned a  powerful  oil-motor  launch,  36  ft.  in  length,  a 
sailing  boat  of  large  size,  and  arrangements  for  lifting  and 
stowing  a  motor  car.  Many  other  minor  features  of  a 
novel  character  that  need  not  be  mentioned  will  add  to 
the  general  comfort  and  efficiency  of  the  vessel. 
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AUTOMATIC  ACETYLENE  APPARATUS  FOR 
LIGHTHOUSES. 

We  had  an  opportunity  recently  of  in.specting  an  effective 
model  of  a  liglitliouse  illuminated  by  acetylene  gas,  and 
in  whicli  the  Hashes  were  produced  automaticalh'.  We 
give  illustrations  of  a  proposal  for  an  actual  lighthouse. 
In  the  arrangement  shown  in  fig.  1  the  gas  from  a  suit- 
able acetylene  gas  generator  is  led  to  a  turbine,  comprising 
four  })addles  or  vanes  moulded  on  a  shaft  which,  through 
worm  or  toothed  gear,  rotates  a  secondary  shaft,  on  which  is 


Pig.  2 


mounted  a  cam  or  tappet  wheel.  The  tappets  on  the 
latter  are  adapted  to  alternately  operate  on  a  gas  valve, 
controlling  the  sujtply  to  the  ])urners  in  such  a  manner 
as  to  produce  the  necessarj'  flashing.  The  gas  from  the 
turbine  passes  to  the  valve,  the  latter  being  fitted  with  a 
by-pass  passage  to  prevent  absolute  extinction  of  the 
burners  between  the  flashes.  When  a  revolving  light  is 
required  the  lantern  or  lens  holder  surrounding  the 
ljurners  is  revolved  by  spur  gearing,  driven  off  bevel  gear 
by  the  turbines,  as  shown  in  fig.  2. 

The  lantern  may  obviously  be  fitted  with  coloured 
glasses,  according  to  the  re(iuiremeuts  of  the  lighthouse 
to  be  fitted. 


As  the  action  is  extremely  simple,  and  the  apparatus 
requires  only  a  limited  space,  but  little  attendance  is 
required. 


Fig.  1. 


Tiie  aiijiaratus  is  being  introduced  )jy  Messrs.  Rocco 
and  Co.,  of  Trieste, 'under  the  pateirt  of  Mr.  G.  Rocco. 


Speaking  at  Walker-ou-Tyne  on  the  day  of  tlie  launch  of  the 
Nerite  oil-tank  steamer,  built  for  the  Shell  TransjDort  Company, 
Sir  Marcus  Samuel  said  he  was  glad  to  know  the  enormous 
progress  that  hud  been  made  in  the  c-ousumption  of  liquid 
I'uel  in  the  navy.  Only  lately  the  Admiralty  one  morning 
applied  to  them  to  know  wliether  they  could  sujjply  2,500  tons 
ol  liquid  fuel  in  twelve  )iour.s.  Commencing  in  tlie  morning, 
they  loaded  300  tons  an  hour,  and  the  ship  sailed  to'  Gibraltar 
within  fifteen  hours  of  their  having  received  the  order.  A  ship 
carrying  10,500  tons  of  oil  could  keep  at  sea  for  six  months. 
He  would  never  be  satisfied  xmtil  he  saw  our  torpedo  boats 
and  destroyers  going  to  sea  without  a  single  man  in  the 
stokehold. 

In  a  note  published  in  the  Journal  of  the  Fran/din  Institute, 
Mr.  J.  F.  Rowland  asserts  that  were  oil  obtainable  at  a  low 
enough  jjrice  it  would  have  many  advantages  over  coal  when 
used  for  steam  raising.  Its  heat  of  combustion  is  about  19,000 
thermal  units,  as  against  about  12,000  for  ordinary  coal.  More- 
over, when  tlie  latter  is  fired  by  hand,  as  i.s  usual,  tlie  frequent 
opening  of  the  furnace  door,  allowing  cold  air  to  strike  the 
heated  plates  and  tubes,  is  a  frequent  soui-ce  of  trouble.  Coal 
also  leads  to  the  dejjosit  of  soot  in  the  tubes,  and  the  ashes 
left  over  require  removal.  All  these  drawbacks  are  averted  when 
oil  fuel  is  used.  In  one  plant  of  over  4,000  horse  power  capacity, 
referred  to  by  Mr.  Rowland,  the  oil  is  atomised  by  steam,  but 
air  at  a  pressure  of  3  in.  of  water  is  also  supplied,  and  facilitates 
combustion.  In  regular  every-day  practice  14'1  lb.  of  water 
(reduced  to,  from,  and  at  212  deg.  Fah.)  is  evaporated  at  this 
plant  2>er  1  lb.  of  oil  consumed.  The  boiler  tubes  are  cleaned 
out  once  a  month,  as  compared  with  every  day  when  coal  was 
used ;  and  hitherto  no  repairs  have  been  needed  to  the  furnace 
or  tubes  since  the  oil-burning  plant  was  first  put  to  work — seven 
months  ago. 

The  question  of  substituting  petroleum  for  coal  has  been  of 
late  the  subject  of  a  very  thorough  investigation  in  America, 
and  it  is  considered  tiiat  its  mechanical  features  have  been 
practically  and  satisfactorily  solved.  For  naval  and  marine 
purposes,  however,  its  use  is  limited  by  the  fact  that  the  avail- 
able supply  of  crude  jjetroleum  would  not  suffice  to  meet  more 
than  3  per  cent  of  the  world's  demand  for  coal  and  other 
combustibles.  There  is  also  (says  the  American  Marine  licview) 
an  additional  difficulty,  so  far  as  naval  purposes  are  concerned, 
viz.,  that  of  providing  a  satisfactory  and  safe  structural  arrange- 
ment for  adequate  bunker  accommodation. 

Arrangements  have  been  completed  at  Barrow-  for  an 
extension  of  the  already  large  petroleum  storage  to  include  new 
tanks  for  petrol  and  naphtha,  and  w-hen  this  has  been  completed 
it  is  said  that  Earrow  will  become  the  most  important  port  in  the 
country  for  this  trade. 
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RAISING  AND  TRANSPORTING  GIRDERS 
AND  HEAVY  PIPES. 

A  HANDT  tool  has  been  recently  introduced  by  Messrs. 
Selig,  Sonnentlial,  and  Co.,  of  Queen  Victoria  Street, 
London,  which,  among  other  useful  purposes,  is  especially 
intended  for  raising  and  transferring  girders  and  like 
loads  from  the  ground  to  a  truck  or  lurry  or  vice-versd.  A 
single  man  is  enabled  practically  to  accomplish  what  has 
usually  necessitated  the  services  of  several. 

As  will  be  seen  from  the  illustration,  it  comprises  a 
couple  of  trestles,  having  rests  or  rollers  for  the  ends  of 
the  girder.  By  means  of  hand-screw  gear  tlie  ends  of  the 
girders  can  be  raised  to  the  desired  level,  and  the  gear 
may  be  changed  so  that  the  girder  may  be  moved  longi- 
tudinally. By  combining  three  or  more  of  the  devices, 
girders,  water  pipes,  or  other  heavy  objects  may  be  easily 
transferred  over  any  kind  of  ground,  up  or  down  inclines 
or  over  trendies  and  the  like,  dispensing  with  tackle  in 


ments  used  in  the  system  of  sigiiaUiug  tlirough  space  without 
any  conducting  wires,  and  .said  the  great  difficulty  up  to  the 
present  had  been  in  sending  messages  in  such  a  manner  that 
they  could  not  be  intercepted.  Latterly,  however,  instruments 
liad  been  made  which  could  be  "tuned"  so  that  waves  were 
sent  out  of  a  specific  length  and  a  frequency  of  oscillation  which 
could  only  be  taken  in  by  receiving  apparatus  correspondingly 
"  tuned."  The  system  was  not  yet  perfect,  but  in  the  last  two 
or  three  years  wireless  telegraphy  had  made  such  tremendous 
strides  that  it  was  hoped  that  in  a  short  time  it  would  be 
possible  to  send  messages  which  coiild  not  possibly  be  inter- 
cepted. Keplying  to  questions  asked  by  Col.  .1.  H.  Swanton 
and  Major  A.  H.  Brabazon,  Capt.  Grattan  said  that  in  ordinary 
signalling  between  warships  the  greatest  distance  a  wireless 
message  had  been  sent  was  200  miles.  On  land  tremendous 
obstacles  were  offered  to  wireless  signalling,  particularly  where 
the  intervening  soil  was  charged  with  metal.  There  were  so 
many  kinds  of  "tunes"  that  it  would  be  a  great  fluke  if  a 
foreigner,  in  attempting,  by  experimenting,  to  intercept 
messages,  were  to  hit  upon  the  exact  length  of  the  waves  which 
were  being  sent  out.  On  the  motion  of  Colonel  A.  D.  Corbet, 
C.B.,  who  presided,  the  lecturer  was  accorded  a  hearty  vote  of 
thanks. 
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many  instances.  The  tool  is  also  very  useful  in  shops 
and  yards  for  holding  girders,  parts  of  structures,  etc., 
wliilst  being  drilled  or  otherwise  machined. 

Owing  to  its  portability  the  device  is  likely  to  prove  of 
great  utility  in  contracting  work  in  rough  and  other 
country,  such  as  in  the  laying  of  pipe  lines,  rails,  and  other 
heavy  work. 


A  EEPBBSENT\TiVE  of  the  Matiii  has  had  an  interview  with 
the  Italian  Minister  of  Marine  on  the  subject  of  the  coming 
race  for  motor  boats  between  Algiers  and  Toulon.  The  Minister 
said  he  was  much  interested,  particularly  by  the  idea  of  taking 
advantage  of  the  race  to  make  experiments  in  wireless  tele- 
graphy, which  he  thinks  can  be  used,  substituting  a  small 
balloon  for  the  usual  pole.  "  I  am  studying  at  this  moment," 
he  said,  "  a  way  of  putting  submarines  in  communication  with 
the  ships  of  the  squadron,  and  if  I  succeed  I  believe  that  from 
the  point  of  view  of  naval  tactics  the  value  of  submarines  will 
be  considerably  increased.  The  receiving  wire  will  be  laid 
along  the  cable  moored  to  the  submarine  and  attached  to  a 
special  buoy,  so  that  the  end  of  the  wire  may  always  be  at  a 
sufficient  height  above  the  water.  The  buoy  will  not  be  of 
great  size,  in  order  that  it  may  not  be  perceived  by  the  enemy. 
Otherwise  my  intention  is  merely  to  enable  a  submarine  to 
avail  itself  of  the  wide  range  of  view  obtained  from  the  bridge 
of  battleships." 

At  the  Royal  Marine  Theatre,  Stonehouse,  Capt.  Arthur  P. 
Grattan  recently  gave  a  lecture  on  "  Wireless  Telegraphy."  He 
explained  in  detail  the  construction  and  working  of  the  mstru- 


The  electrical  process  for  separating  lubricating  oil  or  grease 
from  the  condensed  water  of  engines,  invented  by  Mr.  D. 
Perrett,  has  been  described  recently  in  a  German  paper.  A 
wooden  tank,  3'6  metres  long,  0  6  metres  wide,  and  0  75  metres 
deep,  is  provided  with  a  set  of  iron  plates,  arranged  diagonally 
with  respect  to  the  length  of  the  vessel,  and  these  plates  are 
alternately  connected  with  the  positive  and  the  negative  poles 
of  a  source  of  direct  current,  which  is  said  to  be  used  at  a 
pressure  of  150  volts.  The  liquid  comes  from  the  condenser 
as  a  turbid  emulsion,  not  amenable  to  filtration ;  but  after 
passage  through  the  tank  the  oil  can  be  recovered  by  means 
of  a  filter  constructed  of  wood-wool,  sand,  and  sawdust.  The 
process  is  stated  to  have  been  in  regular  employment  at  a 
factory  for  eighteen  months,  the  consumption  of  energy  being 
0  5  kilowatt-hour  for  1  cubic  metre  of  water. 

A  MESSAGE  was  recently  sent  from  Chicago  to  St.  Louis 
Exposition,  a  distance  of  over  300  miles,  by  the  De  Forest 
wireless  telegrajili  system.  Heretofore  the  overland  record  has 
been  107  miles.  This  feat  proves  that  by  the  De  Forest  system 
messages  are  not  interfered  with  passing  over  cities  where  build- 
ings and  electric  power  houses  intervene. 

Another  stride  has  been  made  in  the  application  of  wireless 
telegraphy  in  Americ^i.  During  75  minutes  five  messages  were 
received  at  New  York  with  ease  and  accuracy  from  the  De 
Forest  Tower  at  the  St.  Louis  World's  Fair.  Tlie  messages 
were- sent  from  altitudes  varying  from  800  ft.  to  1,500  ft.  The 
apparatus  was  hung  below  the  main  basket,  which  was  found 
to  be  unfitted  for  sending  the  messages. 

A  TELEGRAM  from  Muuich  states  that  Mgr.  Dr.  Cerebotani, 
the  inventor  of  the  new  wireless  telegraphy  system  and  geodetic 
apparatus,  will  shortly  leave  for  London  to  submit  his  inven- 
tions to  the  Admiralty. 

The  French  submarine  X  was  successfully  launched  at 
Cherbourg  recently.  The  vessel  is  of  the  same  type  as  the 
Naiade,  with  the  exception  of  the  stern,  which  is  shaped  like  a 
fish  tail.  The  X,  which  is  propelled  by  electricity,  will  have  a 
speed  of  eight  knots. 
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^Barrow-in-Furness. — The  steel  works  are  more  actively 
employed  than  for  some  time  past.  The  principal  demand  is  for 
steel  rails  at  the  present  time,  and  the  men  are  on  a  full 
shift  on  these  mills.  The  plate  mills  are  not  so  fortunate,  and 
the  trade  in  steel  plates  is  very  quiet.  Notwithstanding  the 
quiet  times  we  have  been  passing  through,  the  North  Lonsdale 
Steel  and  Iron  Company  are  able  to  declare  a  dividend  of  5  per 
cent,  in  addition  to  carrying  a  substantial  sum  to  reserve  fund. 
It  is  expected  locally  that  the  result  of  the  recent  formation 
of  tlie  International  Steel  Tiust  will  be  to  force  jjrices  up  for 
steel.  This  eventuality  may  certainly  take  place  if  the  American 
Steel  Trust  does  not  step  in  and  cut  the  higher-priced  material 
out.  If  the  new  Trust,  then,  forces  up  the  prices,  it  will 
give  the  Yankee  a  chance  to  get  a  hold  on  the  British  market, 
which,  if  we  mistake  not  his  business  acumen,  is  an  ojjportunity 
he  will  not  be  slow  to  make  use  of.  We  must  refer  to  a  recent 
speech  of  Mr.  Albert  Vickers,  of  the  firm  of  Vickers,  Sons,  and 
Maxim.  At  the  mayoral  banquet  at  Barrow  recently  this 
gentleman,  in  an  after-dinner  speech,  gave  his  views  on  what 
a  modern  battleship  should  be  armed  with.  In  his  opinion  no 
big  gun  should  be  smaller  than  9"2  in.  His  scheme  was  to  have 
a  dozen  12  in.,  also  9'2in.  guns,  and  in  addition  small  quick- 
firers  for  repelling  the  attacks  of  torpedo  boats  and  similar  craft. 
Tims  he  would  dispense  altogether  with  7'5in.,  6 in.,  etc.,  guns 
in  the  secondary  armament.  The  speed  of  such  a  battleship 
ought  to  be  20  knots.  En  passant,  we  might  remind  our 
readers  that  the  armament  of  King  Edward  VII.  class  of 
ships  consists  of  four  12  in.  guns,  40  cal.,  in  barbettes,  two  per 
barbette,  four  9  2  in.  guns  singly  in  barbettes,  and  smaller 
guns;  speed,  18  knots.  The  proposed  armament  of  the  new 
Japanese  battleships  consists  of  four  12  in.  guns,  two  per 
barbette,  and  four  10  in.  guns,  one  per  barbette.  The  new 
submarine  Bl  has  been  through  successful  trials.  The  Times 
recently  pleaded  that  the  pnblic  should  be  told  more  about  these 
craft  to  justify  the  money  spent  on  them,  which  will  shortly, 
we  believe,  amount  to  something  like  a  million  and  a  half. 
Such  information  is,  of  course,  impossible  to  give,  as  in  making 
it  public  we  should  practically  give  awav  what  has  be«n  dearly 
bought  by  money  and  great  loss  of  life.  Nothing  has  been 
received  in  Barrow  yet  of  tliose  large  orders  for  Brazilian 
warships  which  are  to  be  given  out  in  this  oonntry.  but  there 
is  no  doubt  some  of  them  will  come  here.  One  of  the  daily 
papers  has  recently  given  it  out  that  rams  are  to  be 
omitted  on  the  new  Lord  Nelson  type  battleships  and 
Minotanr  type  cruisers.  Mnch  is  to  be  said  against 
them,  as  no  doubt  when  they  are  nsed  they  would 
inflict  as  much  damage  on  the  attacking  ships  as  on  the 
attacked,  even  conceding  that  one  shiw  could  out-manoeuvre 
the  other  to  such  an  extent  as  to  ram  her.  Perhaps  the  only 
advantasre  that  can  be  nro-ed  in  defence  of  their  continuing  in 
the  design  of  new  ships  lies  in  the  fact  that  g-ranted  one  ship 
is  beaten  she  will  be  able  in  her  last  gasp  possibly  to  ram  her 
opponent  and  thus  turn  defeat  to  a  drawn  battle. 

Hartlepool. — Work  has  been  somewhat  retarded  in  the 
shipyards  during  November,  mainly  owing  to  the  stormy 
weather  we  have  experienced,  but  the  last  few  days  of  the 
month  have  seen  evei-ything  in  full  swing  again  in  those  yards 
where  work  is  fairly  plentiful.  Up  to  the  time  of  these  notes  being 
written  it  has  not  been  decided  as  to  whether  the  shipyard 
workers  will  accept  the  proposed  reduction  or  not,  but  the 
general  opinion  seems  to  be  that  a  strike  will  be  averted. 
Messrs.  W.  Gray  and  Company  are  working  steadily  at  both 
their  shipyards,  having  several  hulls  in  various  stages  of  con- 
struction. It  is  also  rejDorted  that  Messrs.  Gray  have  booked 
an  order  for  two  new  steamers  for  Messrs.  J.  F.  Wilson  and 
Company,  of  West  Ilartlepoo].  During  the  month  Messrs. 
Gray  have  launched  the  steamship  Teutonic,  built  to  the  order 
of  Messrs.  W.  H.  Cockerline  and  Company,  of  Hull.  She  is 
a  finely-modelled  steamer  about  335  ft.  long,  and  will  be  fitted 
with  all  the  latest  improvements  for  the  rapid  handling  of 
general  cargoes.  On  the  5th  November  Messrs.  Gray  sent  the 
steamship  Eags  to  sea  for  trial.  This  steamer  is  about  352  ft. 
long,  and  has  been  constructed  to  the  order  of  Hans  B.  Olsen, 
Esq.,  of  this  port.  Eveiything  passed  off  satisfactorily  during 
the  trip,  and  a  speed  of  m  knots  was  registered.  Messrs. 
Furness,  Withy,  and  Company  Limited  are  keeping  a  good 
number  of  men  employed  at  their  Middleton  shipyard,  and  have 
two  steamers  on  the  stocks  in  a  fairly  forward  state.  On  the 
7th  ult.  they  launched  the  steamship  Pontop,  335  ft.  long.  The 
owners  are  the  Peareth  Steamship  Company  Limited  (Messrs. 
Beckenham),  Newcastle-on-Tyne.  Messrs.  Irvine's  Shipbuilding 
and  Engineering  Company  Limited  have  only  one  steamer  on 
the  stocks  at  present,  and  this  one  is  now  about  ready  for 


putting  in  the  water.  Messrs.  Irvine  are  not  reported  as  having 
booked  any  new  orders,  so  that  the  prospect  at  this  yard  is  not 
very  bright.  Messrs.  Richardsons,  Westgarth,  and  Company 
Limited  are  fairly  busy  with  marine  work,  and  we  understand 
they  have  booked  one  or  two  new  orders  recently.  Their 
turbine  department  is  now  going  full  swing,  and  it  is  reported 
that  Messrs.  Richardsons  have  booked  several  orders  for  large 
turbines.  During  tlie  month  they  have  fitted  engines  and 
boilers  on  board  the  steamship  Pontop,  and  are  now  busy  with 
the  steamship  Claremont,  a  large  turret  ship  built  by  Messrs. 
Doxford.  Messrs.  the  Central  Marine  Engine  Works  are 
making  good  progress,  finding  employment  for  a  fair  number 
of  men.  They  have  installed  the  boilers  and  machinery  on 
board  the  vessels  built  and  comi)leted  by  Messrs.  Gray,  and 
locally  they  are  noted  for  the  rapidity  with  which  they  can 
deal  with  a  succession  of  ships  at  the  sheer  legs. 

Mid-Tyne. — Strikes  and  rumours  of  strikes  seem  to  be  the 
order  of  the  day.  In  the  Tyne  district  the  shipbuilding 
employers  are  demanding  a  reduction  of  Is.  6d.  on  time  rates 
and  5  per  cent  on  piece  rates.  The  boilermakers  have  arrived 
at  a  compromise  with  the  masters.  They  have  agreed  to  the 
reduction  asked  on  condition  that  it  does  not  come  into  force 
until  the  first  full  pay  in  January  instead  of  immediately,  as 
demanded.  A  concession  has  also  been  made  to  the  shipyard 
labourers.  The  arrangement  is  that  those  earning  22s.  per 
week  and  under  will  not  suffer  any  reduction,  those  earning 
22s.  to  25s.  will  have  a  reduction  of  6d.,  and  all  men  whose 
wages  are  above  25s.  will  have  a  reduction  of  Is.  The  ship- 
wrights have  not  yet  come  to  terms,  but  it  is  sincerely  hoped 
that  a  strike — which,  shovild  it  take  place,  will  have  very 
disastrous  results — will  be  averted.  A  bad  sign  of  the  times  is 
the  increasing  number  of  men  who  are  to  be  seen  on  the 
streets  during  working  hours.  Notices  have  been  posted  in 
some  of  the  Mid-Tyne  yards  stating  that  iintil  further  notice 
three-quarter  time  will  he  worked.  A  very  interasting  ceremony 
was  witnessed  at  the  Neptune  Yard  of  Messrs.  Swan,  Hunter, 
and  Wigham  Richardson  Limited  on  the  occasion  of  the  launch- 
ing of  a  fine  turbine  yacht  for  Sir  George  Newnes,  the  name 
Albion  being  bestowed  upon  the  vessel  by  Lady  White,  wife  of 
Sir  W.  H.  White.  In  the  design  of  the  turbines  it  was 
stipulated  that  there  should  be  great  economy  of  fuel  at 
cruising  speeds.  The  principal  dimensions  of  the  Albion  are 
20  ft.  over-all  length  by  34  ft.  breadth,  and  a  tonnage  (yacht 
measurement)  of  about  1,260.  There  are  three  screws  fitted 
with  a  separate  turbine  for  each,  and  two  large  boilers  fitted 
with  Howden's  forced  draught.  Electrical  energy  has  been 
adopted  for  driving  some  of  the  auxiliary  machinery.  The 
speed  on  trial  is  estimated  at  15  knots.  Messrs.  Swan,  Hunter, 
and  Wigham  Richardson  Limited  launched  from  their  Wallsend 
yard  a  steel  screw  steamer  for  the  Hall  Line  service  of  the 
Ellerman  Lines  Limited.  The  dimensions  are:  length,  387ft.; 
beam,  46  ft.  8  in. ;  and  depth  moulded,  30  ft.  5  in.  The  vessel 
is  de.signed  to  carry  a  cargo  of  about  6,900  tons.  The  machinery 
has  been  supplied  by  the  Wallsend  Slipway  and  Engineerinsr 
Company  Limited.  The  hull  and  machinery  have  been  built 
to  the  British  Corporation  classification.  The  above  firm  has 
secured  the  order  to  dry  dock  and  repair  the  New  York 
Hogan  Liner  Mascomma.  She  is  about  8,000  tons  dead 
weight.  From  the  yard  of  the  Northumberland  Shipbuilding 
Company  Limited  was  launched  the  steamer  Rosemount,  to  the 
order  of  Messrs.  J.  Cory  and  Sons,  Cardiff,  for  the  Seville  and 
United  Kingdom  Carrying  Company  Limited.  Her  length  is 
335  ft.  overfall,  48ft.  breadth,  and  24ft.  3 in.  depth.  The 
engines  are  being  supplied  by  Richardson,  Westearth.  Limited. 
Sunderland.  Though  there  are  not  many  empty  stocks  to  be 
seen,  the  yards  are  not  pressing  forward  the  completion  of  new 
vessels,  which  is  a.  sure  sign  of  dull  times  in  store. 

Clyde. — As  the  year  draws  to  a  close  it  is  vary  evident  that 
the  out-turn  of  shipping  from  the  Clyde  yards  will  not  be  up  to 
last  year,  which  in  turn  was  60,000  to  70,000  tons  behind  any 
of  the  two  previous  years,  though  the  new  orders  booked  durine 
November  have  a  grand  total  of  well  over  60,000  tons.  In  all 
that  large  tonnasre  the  cargo-carrying  vessel  is  not  liberally 
sprinkled  with  the  high-class  passenger  steamer.  It  is  this 
lack  of  demand  for  the  finely-finished  passenger  steamer  that  has 
told  so  hardly  on  the  shipwrights,  ioiners,  and  allied  tradesmen 
required  for  the  better  class  of  work.  Doubtless  the  very  cheap 
figure  at  which  orders  have  been  booked  will  in  the  near  future 
operate  on  the  large  passenger-can-ying  companies  in  the  same 
manner  as  it  has  operated  on  numerous  cprgo-carrying  ship 
owners,  viz.,  selling  out  some  of  their  older  and  slower  craft, 
and  replacing  them  bv  up-to-date  erections.  The  launches  for 
the  month  were  some  17  vessels,  with  a  tonnage  of  over  25,000 
tons — not  bv  any  means  a  gratifying  quantity,  though  it  will 
not  be  surprising  if  December  should  come  away  with  a  decided 
increase  in  numbers  and  weight  slipped  into  water.  Messrs. 
Russell  and  Comnanv,  Port  Glasgow,  launched  a  steamship 
named  the  Lulu  Bolilen,  with  a  dead-weight  capacity  of  7,000 
tons.  This  steamer  was  oriq-inally  built  tn  the  order  of  Messrs. 
Chas.  Barrie  and  Son,  Dundee,  but  during  construction  slie  was 
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acquired  by  the  Woerman  Line,  Hamburg-,  and  considerable 
alterations  were  made  in  her  original  adaptations.    The  hand- 
some premium  of  J20,000  is  said  to  have  been  paid  for  her 
transfer,  and  rumour  has  it  she  is  eventually  destined  for 
Eussian  owners.    Messrs.  Counell  and  Company  Limited,  Scots- 
toun,  launched  the  steamship  Montrose,  the  first  of  two  on 
order  for  Mr.  John  Wan-ack,  Leith.      She  has  a  carrying 
capacity  of  6,250  tons,  and  was  engined  by  Messrs.  Dunsmuir 
and  Jackson,  Govan,  the  indicated  horse  power  being  2,000. 
Messrs.  D.  and  W.  Henderson  Limited,  Meadowside,  launched 
a  steel  screw  steamer  named  Sierra  Blanca,  to  the  order  of 
Messrs.  Thompson,  Anderson,  and  Company,  Liverpool,  with 
a  gro.ss  tonnage  of  3,700.    She  has  triple-expansion  engines, 
with  cylinders  24  in.,  40in.,  and  67  in.  in  diameter,  by  45  in. 
stroke.      Messrs.    Anderson,    Rodger,    and    Company,  Port 
Glasgow,  launched  the  Craigmore,  a  steamship  designed  to 
carry  about  4,300  tons,  for  Messrs.  Russell,  Huskie,  and  Com- 
pany, Leith.    She  was  engined  by  the  builders.    Messrs.  Denny 
Brothers,  Dumbarton,  launched  a  turbine  steamer  of  2,200  tons 
for  the  British-India  Steam  Navigation  Company.    The  steam- 
ship Shuntein,  of  2,000  tons,  was  launched  by  Messrs.  Scott  and 
Company,    Greenock,    for    the    China   Navigation  Company 
Limited,  London.    The  David  Dale,  a  twin-screw  hopper  dredger 
of  1,500  tons,  was  launched  to  the  order  of  the  North-Eastern 
Railway  Company,  Hull,  by  Messrs.  Lobnitz  and  Company, 
Renfrew.      Messrs.  George  Brown  and  Company,  Greenock, 
launched  a  steel  screw  steamer  to  the  order  of  Messrs.  I.  and  J. 
Denholm,  Greenock.    Her  dimensions  are :  Length  222  ft.  by 
31  ft.  6  in.  by  19  ft.  6  in.,  and  1,400  tons  dead  weight.  Messrs. 
John  Shearer  and  Sons  Limited,  Kelvinhaugh,  launched  an 
addition  to  the  Gem  Line  of  Mr.  Wm.  Robertson,  Gordon  Street, 
Glasgow.    She  has  a  carrying  capacity  of  about  1,000  tons, 
and  was  fitted  by  Messrs.  Ross  and  Duncan,  Govan,  with  triple- 
expansion  engines,  steam  steering  gear,  steam  windlass,  electric 
light,  and  all  the  latest  appliances,  and  named  Sagenite.  The 
same  owner  also  took  delivery  of  the  Essinite,  a  steamship  of 
575  tons,  built  for  him  by  Messrs.  Scott  and  Son,  Bowling. 
Messrs.  Wm.  Simons  and  Company  Limited,  Renfrew,  launched, 
complete  with  steam  ujs,  ready  for  work,  a  twin-screw  light- 
draught  bucket-ladder  hopper  dredger  named  Mamar,  to  the 
order  of  the  Secretary  of  State  for  India.    She  is  fitted  with 
two  sets  of  triple-expansion  surface-condensing  engines,  steel 
boilers  with  a  working  pressure  of  160  1b.  per  square  inch,  and 
all  the  latest  adaptations.    Messrs.   Fleming  and  Ferguson, 
of  Paisley,  launched  two  dredgers  of  450  tons  eacli  for  foreign 
owners.    The  Ailsa  Sliipbuilding  Company,  Troon,  laimched 
from  their  yard  the  Viceroy,  for  the  coasting  trade  of  Messrs. 
J.  Hay  and  Sons,  Glasgow.    She  is  6U0  tons  dead  weight,  with 
compound  engines  of  750  liorse  iwwer,  by  Messrs.  Muir  and 
Houston,  Glasgow.    The  foregoing  are  the  principal  launches. 
The  orders  booked  include  Messrs.  Barclay,  Curie,  and  Com- 
pany, Whiteinch,  a  steamer  of  7.000  tons  dead-weight  capacity 
for  Messrs.  Gow,  Harrison,  and  Company,  Glasgow,  as  also  a 
large  high-class  steamer  for  Messrs.  Greenshields,  Cowie,  and 
Company,  Liveri>ool.    Messrs.  Russell  and  Company,  Port  Glas-. 
gow,    are    to    build    two    6,000-ton    steamers    for  Messrs. 
Fratelli  Cosulich,  Trieste,  one  for  cargo  and  one  for  emigrant 
traffic.    The  engines  will  be  built  by  Messrs.  J.  E.  Kincaid 
and  Company,    Greetnock.      Messrs.   Russell  have  also  two 
steamers  for  Messrs.  Andrew  Weir  and  Company,  Glasgow, 
particulars  not  transpired,  as  also  a  steamer  of  7,100  tons 
carrying  capacity  for  Messrs.  Robert  Shankland  and  Company, 
Greenock.  Messrs.  Wm.  Hamilton  and  Company,  Port  Glasgow, 
have  two  steamers,  each  of  7,000  tons  dead  weight,  for  Liver- 
pool owners,-  and  one  of  8,300  tons  dead  weight   for  Messrs. 
Glen  and  Company,  Glasgow.    The  first  two  referred  to  will 
be  engined  by  Messrs.  David  Rowan  and  Company,  Glasgow. 
Scott's  Shipbuilding  and  Engineering  Company,  Greenock,  have 
order  for  a  steamer  of  7,000  tons  dead  weight  for  London  owners, 
one  of  4,250  tons  gross  for  Messrs.  J.  Gardiner  and  Company, 
Glasgow,  and  a  report  of  two  for  Messrs.  Holt  and  Companv. 
Liverpool,  of  8,000  tons  each;  but  this  latter  is  not  officially 
confirmed,  neither  has  it  been  contradicted,  so  it  may  be  taken 
as  correct.    Messrs.  A.  McMillan  and  Company,  Dumbarton, 
have  one  of  4,500  tons  dead  weight  for  Messrs.  J.  Moss  and 
Company,  Liverpool;  Messrs.  Fleming  and  Ferguson,  Paisley, 
a  harbour  service  steamer  for  Calcutta;  the  Irvine  Company, 
Irvine,    1,000-ton   steamer  for  France;    Messrs.    Mackie  and 
Thomson  one  of  400  tons  for  a  Glasgow  firm.    One  or  two 
more  trifling  units  complete  the  details  for  the  month,  in  which 
it  is  particularly  noticeable  that  the  greater  bulk  of  tlie  orders 
have  gone  to  the  lower  readies  of  the  river. 

Belfast- — There  has  been  no  decided  change  either  way  in 
the  shipbuilding  industry  of  this  port  during  the  past  month. 
The  Shaw-Saville  liner  Mamari,  the  Royal  Mail  Steampacket 
Company's  steamer  Potaro,  the  White  Star  liner  Gei-manic,  the 
American  liner  St.  Louis,  and  the  Atlantic  Transport  liner 
Maryland  will  all  leave  Harland  and  Wolff's  early  in  December. 
The  first  two  are  new  vessels,  and  the  remainder  are  being 
repaired.  Progress  is  being  made  with  the  new  Hamburg- 
American  liner  America,  which,  when  completed,  will  be  one 


of  the  finest  equipped  Transatlantic  liners;  she  will  also  be  one 
of  the  largest.  The  America  is  practically  a  sister  ship  to  the 
Kaiserin  Auguste  Victoria,  Iniilding  by  the  Vulcan  Company 
at  Stettin.    These  vessels  will  have  accommodation  for  600  first- 

I    class,   300  second-class,   2.50   third-class,   and  2,18!)  steerage 

!  passengers.  There  will  be  passenger  elevators  running  througli 
all  the  five  decks,  and,  among  other  novelties,  'I'urkisli  baths  and 

i  a  large  gymnasium  will  be  fitted.  The  xVmorica  will  be  in 
commission  next  summer,  and  the  voyage  between  New  York 

I  and  Plymouth  will  take  about  seven  and  a  half  days.  Messrs. 
Workman,  Clark,  and  Company  Limited  launched  from  their 
North  Yard  a  new  steel  screw  steamer,  built  to  the  order  of 
Messrs.  A.  Holt  and  Company,  of  Liverpool,  and  is  the  fifteenth 
steamer  built  at  this  yard  for  the  same  owners.  The  Telemon 
is  383  ft.  long,  and  has  a  gross  tonnage  of  about  2,700.  The 
machinery,  which  consists  of  a  set  of  inverted  triple-expansion 
engines,  and  the  boilers,  of  which  there  are  two  main  and  one 
auxiliary,  working  under  the  owners'  closed  ashpit  system  of 
forced  draught,  were  also  constructed  by  Messrs.  Workman, 
Clark,  and  Company.  This  firm  also  launched  a  new  coastguard 
cruiser  built  to  the  order  of  the  Admiralty.  This  boat  is 
103  ft.  long,  and  has  a  mean  load  draught  of  203  tons.  She  will 
be  fitted  with  engines  of  300  indicated  horse  power,  and  will 
steam  at  10  knots  per  hour.  She  will  be  armed  with  two  six- 
pounder  quick-firing  guns. 

The  Wear,  Sunderland- — There  is  a  fair  amount  of  work 
both  under  construction  and  on  order,  and  this  month  has  seen 
a  number  of  new  orders  placed,  so  that  distress  in  the  coming 
winter  is  chiefly  to  be  feared  from  inclement  weather  rather 
than  absence  of  work.  The  reduction  proposed  by  the  shipyard 
employers  has  been  accepted  by  all  branches  excepting  the 
smiths  and  strikers,  who  struck  work  on  the  1st 
of  November,  and  takes  effect  with  the  first  pay  in  January. 
Messrs.  J.  L.  Thompson  and  Sons  have  received  orders  for 
two  vessels  for  Norwegian  owners.  Messrs.  William  Pickersgill 
and  Sons  have  secured  two  new  orders,  as  also  have  Messrs. 
Short  Brothers  and  Messrs.  S.  P.  Austin  and  Sons,  and  other 
orders  are  also  reported.  The  twin-screw  passenger  steamship 
Bermudian,  from  the  yard  of  Messrs.  Sir  James  Laing  and  Sons, 
has  completed  her  trials.  This  is  one  of  the  very  finest  vessels 
ever  built  on  the  Wear.  She  is  425  ft.  long,  50  ft.  beam,  and 
36  ft.  6  in.  depth,  and  will  accommodate  320  passengers,  with 
4,000  tons  of  general  cargo.  She  has  been  fitted  with  twin 
engines  by  Messrs.  George  Clark  Limited,  of  Southwick  Engine 
Works,  the  cylinders  being  25  in.,  43  in.,  and  71  in.,  by  48  in. 
stroke;  and  has  three  large  double-ended  and  three  single-ended 
boilers  supplying  steam  at  200  lb.  pressure.  On  her  last  trial 
of  24  hours'  duration  she  attained  a  me<i,n  speed  of  17' 6  knots 
and  a  maximum  of  over  18  knots  per  hour,  this  being  in  con- 
siderable excess  of  contract  requirements.  Messrs.  Pickersgill 
have  launched  the  steamshij)  Bankfields  for  Messrs.  William 
Just  and  Company,  of  Liverpool,  the  engines  being  fitted  by 
Me.ssrs.  George  Clark  Limited.  This  firm  has  a  large  quantity 
of  new  work  on  hand.  Messrs.  Robert  Thompson  and  Sons 
have  launched  the  steamship  Bagdale  for  Messrs.  Thomas 
Smailes  and  Sons,  of  Whitby,  to  be  engined  at  the  North-Eastern 
Marine  Engineering  Works.  The  steamship  Longhirst  of  2,600 
tons  dead-weight  capacity  has  been  launched  by  Messrs.  Austin 
to  the  order  of  Sir  James  Joicey,  M.P.,  to  be  engined  by 
Messrs.  Richardson,  Westgarth,  and  Company,  of  Sunderland. 
Messrs.  AVilliam  Doxford  and  Sons  have  launched  the  steamship 
Clan  McNab,  this  being  the  second  of  six  turret  steamers  ordered 
by  the  Clan  Line  and  a  duplicate  of  the  Clan  McDougall,  which 
has  now  proceeded  on  her  trial.  A  turret  steamer  now  building 
has  been  .sold  to  Messrs.  J.  B.  Murray  and  Company,  of  Glasgow, 
and  comnSencement  is  being  made  with  three  turret  vessels  for 
the  British  India  Company,  of  exceptionally  large  .size.  Tlie 
steamship  Needwood,  baiilt  for  Messrs.  William  France,  Fenwick, 
and  Company,  by  Messrs.  Osbourne,  Graham,  and  Company,  has 
had  a  siiccessful  trial.  Messrs.  George  Clark  Limited  have 
recently  extended  their  boiler  shop,  and  are  contemplating  con- 
siderable improvements  to  their  quay  frontage.  Repair  work 
is  fairly  brisk,  several  firms  being  well  employed  in  this  line. 


New  South  Foreland  Light. — The  famous  twin  lights  of 
the  South  Foreland  were  recently  superseded  by  one  powerful 
revolving  light  of  about  two  million  candle  power.  The  old  twin 
lights  were  stationary  and  were  a  cons])icuous  mark  to  mariners 
in  sailing  past  the  treacherous  Goodwin  Sands. 

The  experiments  with  submerged  coal,  which  commenced  at 
Portsmouth  about  eighteen  months  ago,  have  been  resumed. 
In  May,  1903,  five  crates  of  coal,  each  holding  two  tons,  were 
sunk  in  No.  2  basin,  and  a  similar  quantity  was  placed  at  the 
coaling  point  in  small  heaps,  covered  with  tarpaulins.  Six 
months  ago  some  of  the  submerged  coal  was  raised  and  bairnt, 
in  conjunction  with  a  similar  quantity  of  that  which  had  been 
kept  on  land,  and  the  results  showed  that  the  submerged  coal 
had  greater  calorific  qualities.  A  similar  test  is  to  be  made  on 
the  present  occasion. 
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WATER-COOLING  TOWERS. 


The  economy  of  condensiiig-  and  the  importance  of  an 
ample  supply  of  cool  water  for  condensers  is  becoming- 
daily  more  appreciated,  and  tiie  rajndity  with  which  the 
use  of  water-coolinp'  towers  is  extending-  in  this  country, 


3 


z 


Fig.  1. 

and  the  increasing  nunil)er  of  districts  in  which  tliey  are 
to  be  found,  show  that  tliey  have  proved  a  simple  and 
effective  method  of  cooling-  water  for  continuous  re-use. 

In  the  early  days  of  electric  generating-  stations  con- 
siderable di^^iculty  was  experienced  in  many  instances  in 
introducing-  condensing-  througli  the  want  of  a  sutficient 
su])])ly   of  water.      This    difficulty   was  not  adecpiately 
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Fig.  2. 

solved  until  the  introduction  of  cooling  towers  some  years 
ago,  providing  engineers  with  a  sim})le,  inexpensive,  and 
effective  method  of  cooling-  water  for  continuous  re-use, 
and  thereby  made  condensing  on  a  large  scale  possible 
under  circumstances  where  it  would  otherwise  have  been 
impracticable. 


There  are  three  leading  types  of  these  towers,  viz.,  the 
open  or  self-ventilating  cooler,  the  chimney  or  natural 
draught  cooler,  and  the  fan  cooling -tower. 

The  open  type  of  cooler  may  be  usefully  adopted  in 
connection  with  engines  where  there  is  already  in 
existence  a  tank  or  reservoir,  or  where  there  is  sufficient 
ground  space  available,  say  about  two  square  feet  ]iit 
indicated  horse  power. 


f — 
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The  fan  cooling  tower  occupies  comparatively  small 
ground  space,  but  requires  constant  expenditure  of  power 
in  driving  fans  equal  to  about  2|  or  .3  per  cent  of  main 
engine  horse  power,  and  should  therefore  only  be  adopted, 
in  cases  where  economy  in  ground  space  is  absolutelj' 
essential. 

The  chimnej^  *^ype,  or  natural  draught  type,  of  cooler 
occupies  only  about  half  the  space  required  for  the  open 
type  cooler,  and  has  the  further  advantage  of  reducing 

^77 


Fig.  4. 

the  loss  of  water  by  evaporation  to  the  least  possible  point. 
As  compared  with  the  fan  cooler,  it  gives,  equally  good 
results  in  cooling  efficiency,  and  as  it  works  entirely  by 
natural  draught,  no  power  is  expended  in  operating  the 
cooler,  and  there  are  no  moving  parts  requiring  attention 
and  overhaul.    In  this  type  of  cooler  the  water  is  pumped 
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to  a  standard  height  of  about  25  ft.,  and  by  an  ingenious 
system  of  distributing  troughs  and  gutters  is  broken  up 
and  distributed  over  a  large  number  of  hiths.  The  water 
drops  from  lath  to  lath,  being  thus  continually  broken 
up,  and  at  the  same  time  retarded  in  its  descent,  so  that 
it  remains  for  the  longest  possible  time  in  contact  with 
the  air  circulating  between  the  laths,  which  are  encircled 
and  supported  by  a  cliimney  constructed  of  wood,  about 
70  ft.  high.  Tliis  chimney  serves  the  double  purpose  of 
creating  a  current  or  draught  of  air  through  the  cooling 
stack,  and  also  carrying  off  the  vapour  rising  from  the 
water  at  such  a  height  as  not  to  create  any  nuisance  in 
the  neighbourhood.  Various  arrangements  of  laths  are 
employed.      Fig.  1  shows  one  of  the  vertical  plates  or 


and  therefore  has  a  longer  time  in  which  to  give  up  its 
heat  to  the  surrounding  air,  and  the  whole  of  the  base  of 
the  tower  being  filled  with  cooling  surfaces,  there  are  no 
channels  through  which  the  air  can  pass  without  coming 
in  close  contact  witli  the  water. 

As  will  be  gatliered  from  the  above,  cooling  towers  have 
been  liitherto  mostly  adopted  in  connection  with  electric- 
generating  stations,  but  in  order  to  show  the  possibilities 
of  their  application  in  engineering  works,  and  more 
especially  in  shipljuildiiig  works,  we  give  illusti'ations  of 
existing  plants,  erected  by  Mr.  E.  F.  Jarvis,  of  Middle*>- 
brough,  who  has  had  more  experience  than  anyone  witli 
this  method  of  cooling,  and  who  considers  that  cooling 
towers  of  the  above-described  nature,  of  which  he  is  the 


Fig.  7. 


frames  according  to  one  a^rrangement,  which,  when  arranged 
in  series  in  two  or  more  tiers,  form  the  cooling  stack. 
The  descent  of  the  film  of  water  is  retarded  by  using  laths 
which  are  rough  sawn.  Save  for  some  slight  modifiGations 
(as,  for  instance,  as  shown  in  fig.  2)  for  the  purpose  of 
reducing  the  cost  of  manufacture,  this  design  of  cooling 
stack  has  so  far  held  its  own  practically  unaltered.  The 
efficiency  of  a  cooler  being  in  direct  proportion  to  the, 
amount  of  water  surface  exposed  to  the  air — ^provided 
that  the  free  passage  of  air  is  not  obstinicted — it  will  be 
seen  that  in  figs.  3  and  4,  while  there  is  no  departure 
from  the  film  principle,  the  cooling  surface  is  more  than 
doubled.    The  water  is  still  further  retarded  in  its  descent, 


advocate,  should  prove  of  great  use  to  shipbuilders  in 
their  works,  especially  as  they  are  now  largely  putting 
in  electrical  installations  with  economical  condensing 
engines. 

In  the  past  the  engines  about  a  shipyard  have  been  so 
small  and  scattered  that  condensing  could  not  be  adopted 
to  any  extent,  but  with  the  most  up-to-date  plants  which 
ai  e  now  being  installed  the  practice  is  somewhat  similar  to 
ordinary  electric  stations,  which  usually  are  working  con- 
densing with  cooling  plants. 

Mr.  Jarvis  has  already  supplied  plant  to  the  shipyards 
of  Messrs.  Craig,  Taylor,  and  Co.,  and  Sir  William  Doxford 
and  Sons,  and  no    doubt   that  as   other    shipyards  are 
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modernised  the  water-cooling  system  will  form  part  of  their  lieight.  For  convenience  and  economy  in  manufacture 
scheme.  At  the  marine  engine  works  of  Messrs.  George  plant  of  this  type  is  usually  a  combination  of  units  of  a 
Clark  Limited  ^cooling  plant  of  the  Jarvis  type  has  been      standard  size,  fig.  6  representing  one  of  these  units  designed 


Fi.^  5.  Fio.  6. 


installed  on  the  roof  of  one  of  their  shops  for  cooling  the  j  for  cooling  2,500  gallons  of  water  per  hour,  which  was 

circulating  water  for  their  gas  engines.    The  cooling  of  i  erected  as  a  trial  to  demonstrate  the  working.      Fig.  7 

gas  engines  offers  another  field  for  the  cooling  tower,  for  !  shows  the  extension  which  followed  the  satisfactory  results 

with  the  increased  use  of  gas  engines  of  high  power  it  will  I  obtained.    As  there  are  frequently  cases  offering  peculiar 


Fio.  8. 

be  necessary  to  do  away  with  the  expensive  and  cumber-  l  difficulties  in  the  way  of  finding  sufficient  space  for  the 
some  cooling  tanks  at  present  employed.  '    erection  of  cooling  plant,  fig.  8  is  of  interest  as  illustrating 

Of  the  examples  illustrated,  figs.  5,  6,  and  7  show  open-  |  the  adaptability  of  cooling  plant  to  varying  circumstances, 
type  water  coolers,  having  plates  three  or  four  tiers  in  |   There  are  two  louvred  open-type  coolers  erected  in  tanks 


THE  PRACTICAL  ENGINEER— ENGINEERS'  GAZETTE  SUPPLEMENT.  655 


wliich  form  the  roofs  of  the  respective  engine  houses,  and 
a  tower  cooler  placed  between  two  railway  lines,  these 
being  the  only  spaces  available. 

Fig.  9  shows  a  cooling  tower  at  a  shipyard.  In  pump- 
ing from  a  river  there  are  frequently  difficulties  caused 
by  navigation,  rise  and  fall  of  the  tide,  matters  in  suspen- 
sion, etc.,  and  it  will  frequently  be  found  more  advan- 


FiG.  9. 


tageous  to  use  a  cooling  tower  than  to  pump  from  the 
river.  There  are  also  cases  in  which  it  is  more  economical 
to  circulate  river  water  over  a  cooling  tower  for  re-use, 
pumping  from  the  river  only  sufficient  water  to  make  up 
for  loss  by  evaporation,  as  in  the  example  shown  in  fig.  9, 
instead  of  pumping  the  whole  quantity  required  for  con- 
densing, and  letting  it  run  back  in  the  river. 


"  How  to  Build  a  Petrol  Motor  Suitable  for  Driving  a 
Bicycle."  By  James  F.  Gill,  B.Sc.  London  :  Daw- 
barn  and  Ward  Limited.    Price  6d.  net. 

This  is  another  of  tlie  admirable  little  books  for  amateur 
engineers  and  others,  which  the  publishers  are  introducing 
under  the  title  of  "  Utility  Books  "  or  the  "  Home  Worker's 
Series."  It  contains,  besides  an  explanation  of  the  work- 
ing of  a  petrol  motor,  sufficient  information  to  enable  an 
amateur  who  is  already  possessed  of  a  fair  amount  of  skill 
in  fitting  and  machinery  to  build  a  motor  for  driving  a 
cycle. 


Mr.  Towle,  the  manager  of  the  Midland  Railway  Hotels, 
etc.,  has  just  brought  out  an  exceedingly  neat  and  artistic 
brochure,  giving  full  infomiation  as  to  the  tariffs  of  the 
Midland  hotels  and  also  a  folding  map  of  the  Midland 
Railway  system,  showing  in  an  effective  manner  the  towns 
wliere  Midland  hotels  and  refreshment  rooms  are  situated. 
The  map  is  contained  within  a  pocket  in  the  cover,  and 
the  brochui-e  is  specially  adapted  for  convenience  in 
carrying  within  the  pocket.  Travellers  will  do  well  to 
v.rite^for  a  copy. 


The  following  is  a  list  of  marine  engineers  to  whom  certificates  of 
competency  have  been  issued  during  the  last  four  weeks  ending 
November  24th,  1904  :— 


Aberdeen.— i^'u's^  class:  J.  M.  Nicol.    Second  class :  J.  Findlaj'. 
Belfast. — Second  class  :  R.  McGruther,  J.  Musgrave. 
Briitol. — Second  class  ;  E.  H.  Mealing. 

Cardiff. — First  class :  A.  A.  Jones,  H.  Gibson,  W.  T.  Harris,  \V.  K. 
Wood,  S.  A.  Sharpe,  J.  F.  Harries,  S.  G.  Schleswick,  F,.  P.  Lees.  Second 
class :  R.  L.  Aniiear,  H.  F.  Vivian,  A.  C.  Gardner,  R.  M.  Hampton,  P.  J. 
Richards,  D.  Ritchie,  E.  J.  Daubney,  J.  Murray,  11.  Dickinson,  D.  G. 
Williams,  R.  J.  Pawley. 

Dublin. — First  class  :  H.  Shannon. 

Glasgow. — First  class  :  A.  Henderson,  W.  Adams,  J.  Allan,  D.  Weir, 
R.  W.  Trainer,  R.  R.  Davidson,  H.  H.  Hunter,  W.  Sword,  E.  W.  Giles, 
J.  Younger.    Second  class  :  A.  Clews,  J.  H.  Lightburn,  R.  G.  Young, 

F.  Dean,  H.  R.  MoCurtain,  T.  O.  Latta,  T.  Wilson,  T.  Perry. 

Greenock. — First  class  :  R.  Smith,  A.  L.  Thomson,  A.  McArthur, 
J.  Carson,  McKenzie  Wells,  A.  Macrobie.    Second  class  :  A.  S.  Conner, 

G.  Bishop,  W.  Stewart,  R.  T.  D.  Yeats,  J.  B.  Dick,  A.  Mc.  G.  Gumming, 
W.  Smith. 

Hull. — First  class  :  J.  W.  Clayton,  A.  J.  Seabrook.  Second  class  : 
G.  H.  Cooper,  H.  E.  Nicholson,  H.  E.  Price. 

Leith. — Second  class :  J.  Cairns,  W.  A.  Keith,  W.  D.  Hormann, 
J,  Muir. 

Liverpool.— i^M-si  class :  C.  Young,  D.  Mc.  L.  Wishart,  J.  R.  Hewett, 
T.  H.  Fenner,  0.  T.  Griffith,  D.  J.  Roberts,  J.  T.  Healey,  C.  Morrison, 
J.  P.  Byrne,  J.  N.  Wilson,  G.  E.  Goodwin,  E.  H.  Bunting,  G.  F.  Bisson, 
G.  E.  Burrell.  Second  class  :  D.  0.  Lawson,  R.  B.  Baselev,  W.  Hewitt, 
T.  M.  Macfarlane,  S.  E.  Lowe,  W.  H.  Symonds,  J.  G.  B.'Sams,  R.  B. 
Philip,  H.  B.  Poole,  F.  J.  Cargill,  J.  B.  Jeffrey,  R.  W.  Kermeen,  W.  A. 
Teare,  J.  M.  Binmore,  E.  J.  Holme,  F.  B.  Kelly,  W.  Jones,  W.  A. 
Criddle,  R.  M.  Myer,  C.  W.  Egleston,  W.  G.  McGregor,  W.  J.  Scott, 

B.  Rogers,  D.  M.  Dow. 

London. — First  class  :  T.  W.  Thompson,  W.  Taylor,  J.  W.  Freestone, 
E.  J.  Morrell,  W.  Tyler,  A.  MiUigan,  J.  W.  Jay,  J.  O'Neill,  E.  S.  Pyke, 

C.  S.  Newton,  J.  B.  Nichol,  E.  A.  Field.  Second  class  :  H.  L.  Howe, 
J.  E.  Prentice,  A.  L.  Whyatt,  E.  W.  Winter,  J.  S.  Everard,  J.  P. 
Wirrick,  W.  G.  Patterson,  T.  R.  Stuart,  C.  H.  J.  Lawrance,  P.  J.  P. 
Dunbar,  T.  A.  Marcliant,  L.  C.  H.  Hill,  W.  M.  Meager,  B.  N.  King. 

North  Shields.— i^'irsi  class :  R.  T.  Walker,  A.  G.  Barr,  F.  W. 
Greagg,  W  Hunter,  D.  H.  Flett,  W.  H.  Jennison,  M.  Nicholson,  W. 
Edmond,  E.  Warwick,  J.  J.  Dewar,  G.  W.  Dobsou.  Second  class  : 
E.  Abbott,  G.  R.  Burn,  R.  Dow,  W.  G.  Blackburn,  A.  Beresford,  E.  C. 
Alexander,  A.  G.  Black,  C.  F.  Holt,  R.  J.  Purvis,  D.  F.  Welsh,  J.  E. 
Bell,  W.  1.  Nicholson,  R.  F.  Burdon,  J.  W.  Smith. 

Southampton, — First  class :  E.  W.  F.  Austin,  J.  C.  Pinkerton, 
W.  Leighton,  R.  G.  N.  Aley.  Second  class  :  W.  F.  Lewis,  J.  MacPhersou, 

D.  Dalziel,  R.  L.  Benuee,  F.  T.  Paterson. 

Sunderland. — First  class  :  J.  Maddison,  H.  Lawton,  Second  class  : 
A.  C.  Smith. 

West  Hartlepool. — First  class  :  T.  H.  B.  Nicholson,  W.  Cowen. 
Second  class :  15.  G.  Ring,  G.  P.  Callinicos. 


We  are  pleased  to  notice  the  recent  successes  of  the  students  of  the 
Leask  Academy,  91,  Minories,  London,  at  the  Extra  Chief  Examination 
held  in  London  la^t  October.  Out  of  the  five  successes  that  Academy 
claims  four,  and  for  the  past  year  (1904)  the  whole  of  their  students 
have  been  successful  at  their  first  attempts  at  similar  examinations.  " 


Smart  Engineering  Feat. — The  work  in  connection  with 
the  ferry  improvements  wliicli  are  being  carried  out  at  North 
and  South  Shields  on  behalf  of  tlie  Tyne  Imiirovement  Com- 
missioners by  the  Tees  Side  Bridge  and  Engineering  Works 
Limited,  of  Middlesbrough  and  London,  is  now  nearing  com- 
pletion. About  six  weeks  ago  the  existing  landing-stage  and 
bridge  at  North  Shields  was  removed,  and  the  new  pontoon 
landing-stage  and  bridge  were  fixed  in  position,  the  operations 
having  been  carried  out  on  a  Sunday  most  successfully.  The 
work  was  advanced  another  important  stage  on  a  following 
Sunday,  the  old  staging  and  bridge  at  South  Shields  being  taken 
away  and  the  new  landing-stage  (340  ft.  long  by  50  ft.  wide)  and 
bridge  (125  ft.  long  by  23  ft.  wide)  were  fixed  in  place.  The 
contractors  obtained  possession  of  the  site  at  10  p.m.  on  Saturday, 
the  20th  lilt.,  and  the  whole  of  the  work  was  completed  with- 
out a  hitch  in  the  afternoon  of  tlie  following  day. 
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NAVAL  ARCHITECTURE* 

By  Sir  William  H.  White,  K.C.B.,  F.E.S. 

At  the  request  of  the  committee  this  paper  has  been  prepared, 
in  order  to  place  before  the  luternaticiial  Engineering  Congress 
a  snmmarised  statement  of  the  development  of  naval  archi- 
tecture in  Great  Britain  during  the  last  ten  jears.  Witliiu 
the  limits  of  space  assigned,  it  is  only  possil)le  to  indicate  the 
princijjal  advances  made  in  methods  of  ship  construction  and 
jjropulsion ;  some  points  of  interest  and  practical  importance 
iiave   necessarily  been  omitted. 

British  Warship  Building  in  1894. 

It  will  be  convenient  to  note  at  the  outset  the  conditions  pre- 
vailing in  British  shipbuilding  in  1894.  In  many  respects  that 
date  is  notable.  In  regard  to  warships  it  marked  the  practical 
completion  of  the  great  programme  of  construction  which  had 
been  embodied  in  the  Naval  Defence  Act,  1889.  Under  that 
Act  provision  had  been  made  for  adding  70  ships  of  various 
classes  to  the  navy,  including  10  battleships,  9  first-class  cruisers, 
29  second-class  cniisers,  4  third-class  cruisers,  and  18  torpedo 
gunboats.  The  original  estimated  cost  of  these  vessels  and  their 
armaments  was  21J  millions  sterling.  In  certain  classes  modifi- 
cations were  made  and  dimensions  increased  as  the  programme 
was  executed,  in  order  to  obtain  greater  fighting  and  sea- 
keeping  capabilities.  About  a  million  sterling  was  thus  added 
to  the  cost ;  the  fact  being  recognised  when  the  changes  were 
authorised.  The  actual  outlay  on  the  70  ships  was  about  22| 
millions  sterling  ;  about  four-fifths  of  that  sum  being  expended 
on  hulls,  armour,  machinery,  and  gun-mountings,  and  one-fifth 
on  guns,  torpedoes,  and  ammunition.  Taking  into  account 
the  fact  that  the  vessels  were  of  novel  types,  of  unprecedented 
speed,  and  armed  with  the  first  quick-firing  guns  of  large 
calibre,  this  was  a  remarkably  close  approximation  between 
estimate  and  expenditure.  Thanks  to  the  splendid  resources  of 
the  United  Kingdom  in  shipyards,  engine  factories,  and  steel 
works,  the  programme  was  practically  completed  within  the 
five  years  contemplated,  although  that  period  was  marked 
by  abnormal  activity  in  mercantile  shipbuilding,  about  5i 
millions  of  tons  of  new  shins  having  been  launched  in  the 
years  1889—93. 

Having  been  responsible  for  the  designs  of  these  seventy  ships, 
as  well  as  for  the  estimates  of  total  cost  and  distribution  of 
expenditure  over  the  quinquennial  period,  and  having  also  been 
charged  with  the  direction  of  the  work  of  construction  and  the 
supervision  of  the  manufacture  of  armour  and  other  materials, 
it  is  naturally  a  matter  of  satisfaction  to  record  the  successful 
accomplishment  of  this  undertaking,  which  was  tjronounced  to 
to  be  impracticable  by  many  authorities.  But  it  is  pleasant 
to  add  that  this  result  was  chiefiy  due  to  the  magnificent  ship- 
building, engineering,  and  metallurgical  establishments  of  Great 
Britain,  established  and  maintained  by  private  enterprise.  Even 
for  the  38  ships  built  in  Government  dockyards  private  firms 
provided  all  the  materials,  the  machinery,  the  armour,  and  a 
large  proportion  of  the  armament,  the  contribution  of  the  dock- 
yards being  confined  to  the  labour — representing  an  aggregate 
cost  of  about  .£3,730,000 — expended  in  the  combination  of 
materials  and  mechanisms  fui'nished  by  private  industi-y. 

This  was  the  first  great  programme  of  construction  for  the 
Royal  Navy  carried  out  on  definite  and  sy.stematic  lines.  It 
stands  alone  in  having  been  published  in  its  entirety  before  the 
work  began.  Since  1894  there  have  been  other  programmes, 
some  of  them  of  greater  magnitude.  These  programmes  have 
been  dealt  with,  officially,  as  elaborately  as  the  Naval  Defence 
Programme,  and  have  been  carried  through  with  equal  success. 
In  these  cases,  however,  there  has  not  been  previous  publication 
of  the  full  programme,  but  only  of  such  parts  as  were  included 
in  current  naval  estimates.  Of  the  two  systems,  it  would  appear 
that  the  latter  is  undoubtedly  to  be  iireferred.  It  is  obvious 
that  when  a  programme  is  disclosed  beforehand  in  its  entirety, 
as  was  done  with  the  Naval  Defence  Act,  competitors  are  fully 
informed  and  can  make  arrangements  Cworking  on  a  plan 
mutually  devised  or  under  a  common  agreement)  by  which  the 
effort  decided  upon  by  Great  Britain  can  be  matched  and 
neutralised.  On  the  other  hand,  as  Great  Britain  possesses  an 
enormous  superiority  in  shipbuilding  resources,  and  can  produce 
vessels  more  rapidly  and  at  less  cost,  it  is  her  wisest  policy  to 
publish  only  the  programme  of  construction  for  each  year,  based 
on  the  numbers  and  types  of  vessels  which  may  have  been  laid 
down  abi'oad,  taking  care  that  the  completion  of  British  ships 
shall  always  be  secured  before  that  of  correstionding  foreign 
types. 

BaffJpsMps  of  1894.— lu  189*  the  largest  battleships  in  the 
Royal  Navy  were  vessels  of  the  Royal  Soverign  class,  380  ft.  in 
length,  75  ft.  in  breadth,  of  11., 150  tons  displacement  and  17|  to 
18  knots  maximum  speed,  carrying  four  13Jin.  guns  and  ten 
6  in.  quick-firing  guns,  besides  smaller  weapons.  The  largest 
cruisers  afloat  were  the  Blake  and  Blenheim,  designed  in  1888. 
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Tliey  are  375  ft.  in  length,  65  ft.  in  breadth,  about  9,100  tons 
displacement,  with  a  maximum  speed  of  22  knots. 

Criiincrs  of  1894- — The  first-class  cruisers  of  the  Edgar  class, 
built  Tinder  the  Naval  Defence  Act,  were  somewhat  smaller  than 
the  Blake  and  Blenheim,  and  their  maximum  speed  was  about  21 
knots.  The  second-class  cruisers  were  of  two  types;  one  of  4,300 
tons,  the  other  of  about  3,500  tons.  All  had  a  speed  of  about  20 
knots.  All  the  cruisers  had  protective  decks  and  no  side 
armour.  Battleships  and  cruisers  had  cylindrical  tank  boilers, 
with  closed  stokeholds  and  forced  draught. 

Torpedo  Gunboats  of  189Jf. — The  torpedo  gunboats  of  the 
Sharpshooter  class  were  designed  as  the  smallest  type  capable  of 
independent  sea  service  and  as  adjuncts  to  a  fleet.  They  were 
230  ft.  long,  27  ft.  broad,  of  735  tons  displacement,  and  were 
fitted  with  locomotive  boilers  intended  to  develop  4,500  H.P., 
corresponding  to  a  maximum  speed  of  20  knots.  Locomotive 
boilers,  when  fitted  in  "  groups,"  failed  to  realise  the  intended 
power,  although  it  should  have  been  easily  obtained  on  the  basis 
of  results  secured  with  one  or  two  boilers  in  many  torpedo  boats 
previously  built.  Tlie  sister  ship.  Speedy,  was  constructed 
(1892-93)  with  water-tube  boilers  of  the  Tliornycroft  type,  and 
the  stipulated  engine  power  was  easily  realised ;  the  original 
estimate  for  speed  being  verified  on  trial.  This  was  the  first 
iTessel  in  the  Royal  Navy,  above  the  size  of  torpedo  boats,  fitted 
*itli  water-tube  boilers.  In  recent  years  these  vessels  have  been 
re-engined  and  fitted  with  water-tube  boilers,  attaining  speeds 
of  21i  knots. 

Armour.- — The  armour  used  on  the  ships  of  the  Naval  Defence 
Act  was  for  the  most  part  "  steel-faced  "  iron ;  but  in  some  of  the 
vessels  "  all-steel"  armour  was  introduced  for  the  first  time  in 
the  Royal  Navy  as  the  result  of  experiments  which  had  been 
initiated  in  1888.  Nickel-steel  armour  of  moderate  thickness 
was  used  for  the  protection  of  suijerstructures. 

Majcslic  Class. — In  18^4  a  further  scheme  of  constryction  was 
begun,  known  as  the  "Spencer  programme."  This  led  to  the 
design  of  battleships  of  the  Majestic  class.  The  charactej'istic 
features  of  these  vessels  are  too  well  known  to  need  detailed 
description.  They  are  10  ft.  longer  than  the  Royal  Sovereign 
class  and  of  14,900  displacement.  Tlie  disposition  of  the  armour 
on  the  hull  differed  essentially  from  that  of  the  Royal 
Sovereign  class,  the  armour  on  the  citadel  being  of  uniform 
thickness  and  no  water-line  belt  being  fitted.  The  arrange- 
ments of  the  protective  decks  were  modified.  The  use  of 
"  Harveyed "  armour  gave  a  large  increase  in  defence  for 
a  given  weight  and  tiiickness  of  armour,  as  compared  with  the 
"all-steel"  armour,  or  the  "  ateel-faced  iron"  armour,  which 
had  been  previously  used.  The  first  experiments  with  Harveyed 
armour  were  made  in  England  at  the  end  of  1892,  the  system 
having  been  introduced  to  the  Admiralty  by  a  representative  of 
the  Harvey  Company  of  the  United  States.  English  armour- 
plate  makers  had  previously  patented  processes  of  a  similar 
character ;  btit  action  taken  in  the  United  States  by  Mr.  Harvey 
and  those  who  supported  him  led  to  the  perfection  and  practical 
adoption  of  this  system.  For  the  principal  armament  of  the 
Majestic  class  guns  of  12  in.  calibre  were  adopted  instead  of  the 
13i  in.  guns  of  the  Royal  Sovereign  class.  Had  a  satisfactory 
and  well-proved  type  of  12  in.  gun  been  available  in  1889,  it 
would  have  been  adopted.  The  13J  in.  gun  was  used  in  the 
Royal  Sovereign  class  because  it  was  immediately  available,  and 
because  past  experience  had  shown  that  in  order  to  secure  rapid 
and  economical  construction  it  was  absolutely  necessary  to 
determine  the  nature  of  the  armament  before  the  work  of  build- 
ing warships  was  begun.  This  principal  still  holds  good; 
neglect  of  it  inevitably  leads  to  delays,  increased  expenditure, 
and  other  unsatisfactory  results.  The  secondary  armament  of 
6  in.  c|uick-firing  guns  in  the  Majestic  class  was  much  better 
protected  than  that  of  the  Royal  Sovereign;  the  "casemate" 
protection  being  muc\\  extended,  while  greater  facilities  were 
provided  for  the  service  of  ammunition  along  well-protected 
I3assages,  lying  low  in  the  ship.  Both  these  features  had  been 
recognised  previously  to  be  important,  but  equal  effect  had  not 
been  given  to  them  in  earlier  designs.  It  is  now  uniwrsally 
admitted  that  the  principles  illustrated  in  the  Majestic  class  are 
of  paramount  imiDortance  to  fighting  efficiency.  With  quick- 
firing  guns  and  high  explosives  it  is  essential  to  provide  adequate 
protection  for  the  secondary  armament,  and  for  the  men  employed 
thereat,  as  well  as  for  the  transport  of  the  ammunition.  Large 
supplies  are  required  with  quick-firing  guns,  the  magazine  must 
be  kept  cool  to  prevent  deterioration  of  the  charges,  and  pro- 
vision must  be  made  for  rapid  supply  of  ammunition  to  the  guns, 
if  the  full  efficiency  is  to  be  realised.  Provided  these  conditions 
are  fulfilled,  it  may  well  prove  advantageous  to  adopt  less 
numerous  but  better  protected  armaments;  and  mere  multipli- 
cation of  gims  may  involve  reduced  fighting  power.  For  defence 
against  torpedo  attacks  a  considerable  number  of  quick-firing 
guns  were  mounted  in  all  naval  defence  ships,  and  torpedo  nets 
were  fitted  to  the  battleships  and  largest  cruisers.  By  common 
consent  the  Majestic  class  is  regarded  as  having  greatly  influenced 
all  subsequent  battleship  construction. 

Powerful  and  Terrible. — The  year  1894  also  witnessed  the 
^   design  of  the  protected  cruisers.  Powerful  and  Terrible,  which 
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were  bnilt  for  tke  purpose  of  meeting  the  Eussian  cruisers, 
Eussia  and  Eurik.  llie  water-line  region  of  the  Eussian  sliips 
was  protected,  for  a  portion  of  the  length,  by  a  narrow  belt  of 
vertical  armour,  and  they  carried  a  large  number  of  guns 
practically  destitute  of  armour  ijrotectiou.  After  full  con- 
sideration of  their  offensive  and  defensive  qualities,  it  was 
decided,  in  the  Powerful  and  Terrible  to  adopt  a  strong  pro- 
tective deck  as  the  main  defence  of  the  vitals,  rather  than  to  ht  a 
narrow  belt  of  vertical  arinour  over  a  jDortiou  of  the  length  of 
the  water  line.  It  was  also  decided  to  accept  a  smaller  number 
of  guns,  but  to  provide  eihcient  armour  protection  for  the  6  in. 
and  9'2  in.  guns.  Tlie  service  of  the  aniniunition  was  arranged, 
not  merely  &o  as  to  secure  adequate  and  rapid  supply,  but  to  give 
thorough  protection  during  its  transport  from  the  magazine  to 
tlie  guiis.  A  great  superiority  in  speed  and  coal  supply  was 
also  secured  in  the  Powerful  and  Terrible,  their  dimensions 
being  correspondingly  increased. 

Perhaps  the  most  notable  feature  in  the  vessels  was  the 
adoption  of  water-tube  boilers  of  the  Belleville  type.  This  step 
has  been  strongly  condemned  on  the  ground  that  it  was  unwise 
in  warships  of  such  unprecedented  power  and  speed  to  adopt  a 
type  of  steam  generator  which  was  regarded  as  experimental. 
It  is  not  necessary  to  justify  what  was  done  in  these  vessels; 
but  it  may  be  stated  that  the  strong  and  callable  committee, 
appointed  four  years  ago  by  the  Admiralty  to  investigate  the 
general  subject  of  water-tube  boilers  fitted  in  warships,  has 
approved  the  action  which  was  taken  by  the  Admiralty  in  1894. 
Moreover,  it  is  undoubted  that,  unless  water-tube  boilers  had 
been  adopted,  the  design  of  the  Powerful  and  Terrible  would 
liave  been  impossible  apart  from  greatly-increased  dimensions 
and  cost.  Even  when  favoured  by  the  adoption  of  this  light 
type  of  boiler,  their  dimensions  far  exceeded  those  of  any  other 
cruisers,  although  they  were  still  much  inferior  in  size  to  the 
largest  and  swiftest  passenger  steamers  of  that  period.  The 
length  of  the  Powerful  was  500  ft. ;  beam,  71  ft. ;  displacement, 
14,200  tons;  speed,  from  22  to  22 J  knots;  and  horse  power, 
22,000.  As  the  vessels  were  intended  lor  distant  and  long- 
contjnued  sea  service,  it  was  decided  to  sheathe  their  bottoms 
with  wood  and  copper,  in  order  to  prevent  fouling  and  conse- 
quent loss  of  speed.  These  features  involved  more  than  600 
tons  additional  weight  and  increased  the  cost  by  about  .£45,000. 
If  the  vessels  had  been  built  with  bare  steel  bottoms,  like  more 
recent  cruisers,  the  displacement  would  have  been  about  13,500 
tons.  This  fact  has  been  very  generally  overlooked  by  critics  of 
the  design,  who  ignore  the  importance  attached  by  tlie  Admiralty 
to  sea-keeping  capability  and  power  of  maintaining  speed  for 
long  periods  on  stations  where  docks  are  not  available.  The 
adoption  of  water-tube  boilers  in  the  Powerful  and  Terrible  was 
naturally  followed  in  other  classes  of  ships.  In  this  policy, 
French  naval  authorities  had  led  the  way,  and  French  experience 
was  necessarily  drawn  upon  when  the  new  departure  was  under 
consideration.  For  a  time  battleships  were  still  fitted  with 
cylindrical  tank  boilers;  but  since  1896  there  has  been  universal 
use  of  water-tube  boilers  for  all  classes  of  ships  in  the  Eoyal 
Navy.  Difficulties  there  have  been,  no  doubt,  as  must  have 
been  anticipated  with  such  a  great  experiment  in  a  new 
direction.  As  experience  has  been  gained,  and  the  relative 
merits  of  competing  types  of  boilers  have  been  practically  deter- 
mined, these  difficulties  have  been  overcome.  The  great  advan- 
tages obtainable  with  water-tube  boiler's  have  been  confirmed, 
and  their  comparatively  inferior  economy  in  coal  consumption 
has  been  remedied.  The  Admiralty  Boiler  Committee,  in  pre- 
liminary reports  (1903),  advised  the  use  of  a  combination  of  tank 
and  water-tube  boilers  in  order  to  secure  greater  economy  of 
coal  when  cruising  at  low  speeds.  In  the  writer's  address  in 
November,  1903,  at  the  Institution  of  Civil  Engineers,*  he  stated 
that  this  system  was  carefully  considered  in  designing  the 
Powerful  class,  and  was  set  aside  in  favour  of  a  complete  instal- 
lation of  water-tube  boilers.  Further,  he  ventured  the  opinion 
tliat  the  Boiler  Committee  would  eventually  reach  the  same 
conclusion.  It  is  interesting  to  note  that  this  anticipation  has 
already  been  realised,  and  that  for  the  latest  designs  the  com- 
mittee has  recommended  the  exclusive  adoption  of  water-tube 
boilers  for  his  Majesty's  ships.  As  yet  the  determination  of  the 
best  types  for  use  is  still  incomplete.  Experience  alone  can 
settle  that  question,  and  it  is  probable  that  no  single  type 
will  be  found  suitable  for  all  conditions  and  classes  of  ships. 
The  tank  boiler  has  been  brought  to  its  present  state  of  efficiency 
by  a  long  period  of  use  and  successive  steps  in  improvemenl. 
Critics  of  waiter-tube  boilers  fail  to  make  "allowance  for  their 
recent  introduction,  and  the  limited  experience  hitherto  gained 
in  actual  sea  service.  But  the  advances  already  made  are  a 
guarantee  of  ultimate  success  and  widely  extended  use  for  water- 
tube  boilers,  if  the  steam  engine  continues  to  be  used  for  ship 
propulsion. 

Torpedo-boat  Destroyers. 
In  1894  the  earliest  examples  of  torpedo-boat  destroyers  had 
just  been  completed  and  subjected  to  experiment.    The  results 
were  so  satisfactory  that  the  Admiralty  decided  immediately  to 
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raise  the  total  number  of  destroyers  to  42,  and  in  order  to  ensure 
rapid  advancement  of  construction  the  orders  were  widely 
distributed,  and  a  flotilla  was  thus  made  ready  for  service  in  an 
unprecedentcdly  short  time.  The  design  of  the.sc  vessels  was 
based  upon  that  of  torpedo  boats,  but  they  were  much  larger; 
the  length  was  about  200  ft.  and  displacement  about  250  tons, 
with  speeds  of  27  knots.  In  consequence  of  their  larger  dimen- 
sions and  armament  of  quick-firing  guns,  these  destroyers  could 
run  down  in  a  sea-way  and  destroy  any  torpedo  boats  of  that 
period.  They  also  carried  a  considerable  torpedo  armament, 
which  at  first  was  treated  as  alternative  to  the  gun  armament, 
but  cv'entually  carried  in  association  therewith.  Very  consider- 
able developments  of  the  type  have  been  made  since  1894,  and 
the  lead  of  the  Admiralty  has  been  followed  in  all  navies. 
Probably  the  most  interesting  circumstance  in  connection  with 
the  construction  of  these  destroyers  was  the  fact  that  when 
the  necessity  arose  for  rapid  additions  to  this  class,  it  was 
found  possible  to  distribute  the  orders  amongst  fourteen  firms, 
who  undertook  and  successfully  carried  out  the  contracts; 
although  up  to  that  date  Messrs.  Thornycroft  and  Messrs. 
Yarrow  had  built  nearly  all  the  vessels  of  the  torpedo  flotilla 
constructed  in  England,  while  Messrs.  White,  of  Cowes,  and 
Messrs.  Laird,  of  Birkenhead,  had  undertaken  some  work 
of  that  class.  There  has  been  no  more  remarkable  evidence 
of  the  unrivalled  shipbuilding  resources  of  Great  Britain. 
Within  a  short  period  the  country  was  put  into  a  position  to  deal 
with  the  formidable  menace  of  torpedo  attack  on  its  fieet,  when 
in  channel  ports,  which  previously  threatened  its  safety. 

Submarines. 

The  construction  of  submarines  in  England  had  been  inter- 
mittent and  very  limited  in  extent  up  to  1894.  Four  or  five 
vessels  of  the  class  had  been  built,  the  largest  and  best  boats  by 
Mr.  Nordenfolt,  from  designs  largely  due  to  Mr.  Garrett,  who 
also  undertook  the  superintendence  of  the  trials.  Greece  and 
Turkey  acquired  the  vessel  as  built,  but  the  Admiralty  did  not 
make  any  purchases.  Another  subuiariuo  vessel  built  on  the 
Thames  attracted  attention  a  few  years  earlier  (1887).  She  was 
named  the  Nautilus,  and  the  writer  had  some  personal  experi- 
ence of  her  qualities,  not  altogether  satisfactory.  No  other 
vessels  of  that  type  were  laid  down;  and,  indeed,  there  was  no 
feeling  in  favour  of  submarines  in  the  British  navy  ten  years 
ago,  although  it  was  always  held  that,  if  the  construction  of  the 
class  was  desired,  there  would  be  no  difficulty  in  meeting  require- 
ments speedily.  The  principles  of  construction  for  the  type 
were  fully  understood,  and  their  moderate  dimensions  enabled 
the  multiplication  of  any  selected  type  to  be  rapidly  accom- 
plished; hut  there  was  no  desire  to  adopt  the  system  for  the 
British  navy. 

Steam  Turbines  for  Ship  Propulsion. 

In  January,  1894,  the  first  steps  were  taken  by  Mr.  Parsons 
and  those  associated  with  him,  to  apply  his  system  of  steam 
turbines  to  ship  propulsion.  The  first  trial  of  the  Turbinia  was 
made  in  November  of  that  year.  For  fully  two  years  the  experi- 
ments with  that  notable  vessel  were  continued,  31  trials  being 
made,  7  different  arrangements  of  propellers  tested,  and  final 
success  achieved  with  3  turbines,  each  driving  a  shaft  with  3 
propellers  on  each  shaft.  It  is  impossible  to  speak  too 
highly  of  the  courage  and  skill  displayed  by  Mr.  Parsons  in  this 
enterprise,  which  ended  in  a  little  vessel  of  100  ft.  in  length 
and  44^^  tons  displacement  attaining  a  speed  of  34  knots. 
.V  new  area  was  thus  entered  upon  in  ship  pro- 
pulsion, and  although  (owing  to  various  accidental  circum- 
stances) the  development  of  the  system  has  been  much 
delayed,  the  merit  of  the  work  done  by  Mr.  Parsons,  and  the 
enterprise  shown  by  the  gentlemen  who  formed  the  original 
syndicate,  are  now  beginning  to  have  their  full  effect.  This 
new  departure  was  made  concurrently  with  a  remarkable  develop- 
ment in  the  use  of  the  "  Express"  type  of  reciprocating  engine 
in  destroyers  and  small  cruisers;  but  the  advantages  obtainable 
in  the  rotary  type  of  engine  were  so  great  that  there  could  be 
no  doubt  of  the  ultimate  result  of  the  contest,  especially  in 
ships  of  the  mercantile  marine,  which,  from  the  conditions  of 
their  service,  are  constantly  working  at  or  about  the  maximum 
engine  power.  At  full  power  the  turbines  have  their  greatest 
efficiency,  and  exceed  the  best  reciprocating  engines  in  economy 
of  steam,  whereas  their  relative  economy  diminishes  as  the 
development  of  power  decreases,  and  at  low  powers  they  become 
inferior  to  the  reciprocating  type. 

The  British  Mercantile  Marine  in  1894. 

The  British  mercantile  marine  was  entering  upon  a  period  of 
expansion  in  1894  after  a  year  of  unusually  small  production  of 
new  ships.  From  1889  to  1892  the  gross  tonnage  of  ships 
launched  per  annum  had  been  from  1,100,000  to  1,200,000  tons; 
in  1893  this  total  fell  to  about  836,000  tons,  and  in  1894  again 
rose  to  1,046,000  tons.  The  largest  ships  launched  in  1894  were 
the  Caledonia  and  Norman,  about  490  ft.  in  length  7  500  tons 
gross,  and  10,000  to  11,000  I.H.P.    The  largest  sailing  vessel 
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launched  was  the  Pitlockiy  oi'  3,100  tuna  gross,  in  1894,  133 
steamers  were  launched,  lauging  from  3,000  to  7,000  tons,  as 
against  y2  steamers  of  smaller  size  launched  in  1893.  This 
mduated  a  tendency  to  an  increase  in  the  size  of  individual 
cargo  steamers.  The  largest  vessels  of  that  class  on  the  Britisn 
Itegistej  in  1894  were  about  480  to  500  ft.  in  length  and  8,300 
to  6,700  tons  gross.  That  year  was  also  distinguished  by  the 
construction  ot  hve  cargo  steamers  of  the  "  turret  type,  '  tne 
hrst  of  wiiich  had  been  built  in  1892;  but  the  largest  of  these 
was  only  340  ft.  in  length  and  of  3,200  tons  gross  tonnage.  One 
cargo  steamer  of  10,u00  tons  was  building  in  1894,  and  was 
launched  in  the  following  year.  .She  may  be  regarded  as  the 
predecessor  of  the  modern  type  of  large  dimensions  which  has 
since  grown  so  much  in  tavoux  with  shipowners.  On  the 
Atlantic  service  the  Campania,  600  ft.  in  length  and  of  nearly 
13,000  tons,  had  just  commenced  her  service,  and  her  sister  ship, 
tlie  Lucania,  was  completed.  During  1894  the  Campania  proved 
lierself  capable  uf  maintaining  a  speed  of  over  22  knots  at  sea, 
witn  about  30,000  I.H.P.  Amongst  cross-channel  steamers  of 
that  date,  those  used  on  the  service  between  Dover  and  Flushing 
were  the  fastest,  reaching  a  speed  of  about  22  knots.  They  were 
about  340  ft.  in  length,  and  about  1,450  tons  gross,  developing  over 
8,000  11. P.  on  service.  On  the  Dover-Calais  route  the  largest 
vessels  were  about  325  ft.  in  length  and  of  about  1,100  tons  gross 
tonnage,  with  a  speed  of  about  20  to  21  knots,  obtained  with 
6,500  H.P.  Very  soon  after  steps  were  taken  by  the  City  of 
Dublin  iSteam  Packet  Company  to  construct  4  new  vessels  (the 
Ulster  class)  360  ft.  in  length,  of  2,600  tons  gross,  which  obtained 
a  trial  speed  of  over  24  knots  with  9,000  H.P.  The  United 
Kingdom  still  held  the  lead  in  regard  to  the  speed  and  size  of 
all  classes  of  mercantile  steamships,  and  maintained  it  up  to 
1898,  when  the  North  German  Lloyd's  took  the  lead  with  the 
Kaiser  Wilhelm  der  Grosse,  nearly  25  ft.  longer  than  the 
Campania,  and  nearly  2,000  tons  greater  in  tonnage;  the  maxi- 
mum speed  on  service  being  about  half  a  knot  faster  than  that 
of  the  Campania  and  Lucania.  The  Oceanic  of  the  White 
Star  Line  was  built  almost  concurrently  with  the  German  ship, 
and  (as  the  writer  has  explained  more  fully  elsewhere)  the  late 
Mr.  Ihomas  Ismay  decided  that  with  then  existing  subsidies  paid 
to  British  steamships  it  was  not  possible  to  work  such 
vessels  at  a  commercial  profit  at  higher  speeds  than  that  which 
had  been  decided  U2>on  for  the  German  steamer.  His  view  was 
that  the  least  saving  in  time  on  the  voyage  to  New  York,  which 
would  be  of  i^ractical  value,  was  12  hours;  and  that  the  conse- 
quent increase  in  size,  cost,  and  working  expenses  could  not  be 
made  in  association  with  commercial  success.  It  would  have 
involved  about  30  per  cent  increase  in  power,  and  20  per  cent 
on  the  coal  bill,  besides  reducing  the  freight-earning  power  by 
about  40  per  cent.  Consequently,  it  was  decided  that,  although 
the  Oceanic  was  60  ft.  longer  than  the  Kaiser  Wilhelm  der  Grosse 
and  of  nearly  3,000  tons  greater  tonnage,  the  maximum  horse 
power  should  be  only  27,000,  corresponding  to  a  speed  of  about 
21  knots  on  service,  and  such  a  reserve  of  boiler  power  was 
provided  as  ensured  jjractical  regularity  in  the  period  occujjied 
by  the  voyage.  It  was  no  lack  of  enterprise  on  the  part  of  Mr. 
Ismay  and  his  associates  which  led  to  this  decision,  and  the  lead 
in  speed  was  virtually  handed  over  to  the  German  lines,  because 
there  was  then  no  inclination  on  the  part  of  the  British  Govern- 
ment to  give  such  substantial  assistance  toward  the  construction 
of  vessels  of  exceptional  speed  as  has  been  recently  granted  to 
the  Cunard  Steamship  Company. 

Twin-screws  were  coming  rapidly  into  favour  for  merchant 
steamers  in  1894,  their  advantages  having  been  demonstrated  in 
warships  of  deep  draught  during  the  preceding  twenty-hve 
years.  In  1878  the  writer  summarised  the  exi)erience  with  twin- 
screws  up  to  date  and  wa,rmly  advocated  their  adoption  in 
the  mercantile  marine.  Little  was  done,  however,  until  ten 
years  later,  and  the  most  notable  departure  was  made  when  the 
Teutonic  and  Majestic  of  the  White  Star  Line  and  the  Paris  and 
New  York  of  the  Inman  and  International  Line  were  constructed 
(1888-89).  Since  that  date  the  use  of  twin-screws  in  all  classes 
of  merchant  shijjs  has  rapidly  extended,  and  enlarged  experience 
has  emphasised  their  great  superiority,  not  merely  as  giving 
greater  safety,  but  more  efficient  propulsion. 

Materials  of  Consteuction  in  1894. 
Mild  steel  of  the  quality  which  the  British  Admiralty  began 
to  sjjecify  for  warships  in  1875  had  practically  superseded  iron 
for  all  classes  of  ships  long  before  1894.  In  that  year  98-6  per 
cent  of  the  new  steam  tonnage  was  built  of  steel,  and  only  1-2 
per  cent  of  iron,  the  latter  material  being  used  chiefly  for 
trawlers  and  very  small  vessels.  A  longer  interval  elapsed  with 
merchant  ships  than  with  warships  in  making  this  change  of 
material,  partly  because  up  to  1891  mild  steel  was  dearer  than 
iron  of  the  qualities  commonly  used,  and  partly  because  there 
were  lingering  doubts  as  to  the  trastworthiness  of  steel  and  its 
relative  corrosion  in  sea  water.  The  Allan  liner,  Buenos  Ayrean, 
liad  been  built  of  mild  steel  by  Messrs.  Denny  as  early  as  1879, 
and  as  experience  increased,  so  the  new  material  gained  in 
favour.  Its  good  working  qualities,  uniformity  of  strength, 
great  ductility  and  excellent  behaviour  in  cases  of  collision. 


grounding,  and  other  accidents,  all  tended  to  establish  it 
ill  favour,  and  experience  up  to  date  has  been  so  satisfactory 
that  there  is,  even  now,  no  general  desire  to  introduce  any 
substitute  for  mild  steel.  The  use  of  steel  castings,  instead  of 
lieavy  iron  forgings,  for  important  parts  of  the  structure  such  as 
stem,  stern  posts,  shaft  brackets,  rudder  frames,  began  about  20 
years  ago;  by  the  year  1894  they  had  come  into  common  use. 
For  warships  with  ram  stems,  large  rudders,  and  out-board 
shafting,  tue  use  of  steel  castings  has  effected  remarkable 
economies  in  both  the  cost  and  the  time  of  manufacture. 
Enlarged  experience  has  enabled  manufacturers  to  obtain  cast- 
ings of  complicated  and  difficult  sectional  forms,  tending  to 
considerable  reduction  in  weight  and  to  improved  fastenings  and 
attachments  to  other  portions  of  the  hull.  Looking  back  upon 
the  history  of  this  particular  ajoplication  of  mild  steel  (in  which, 
owing  to  the  writer's  association  with  the  Elswick  hrm  during 
the  period  1883  to  1885,  he  had  an  intimate  personal  connection), 
it  is  most  singular  to  note  how  shijibuilders  were  for  a  consider- 
able time  prepared  to  condone  or  minimise  defects  in  iron 
forgings;  whereas  in  regard  to  steel  castings  they  insisted  upon 
severe  tests  and  the  most  careful  examination  before  acceptance. 
For  example,  if  the  falling  tests  regularly  imposed  upon  steel 
castings  had  beeu  applied  to  iron  forgings,  there  can  be  no  doubt 
that,  in  many  instances,  the  latter  would  have  utterly  failed. 
But  many  of  those  who  offered  the  most  strenuous  opposition  to 
the  use  of  steel  castings  never  suggested  that  iron  forgings 
should  be  similarly  tested.  In  passing  it  may  be  added  that  tlie 
work  done  by  British  investigators  and  manufacturers  in  recent 
years  in  the  improvement  of  steel  castings — a  work  in  which  Mr. 
Hadfield,  of  Sheffield,  has  borne  a  most  distinguished  part- 
appears  to  justify  the  hope  that,  in  the  future,  it  will  be 
possible  to  substitute  steel  castings,  subjected  to  a  special  heat 
treatment,  for  many  portions  of  ship  structures  where  steel 
forgings  are  now  used.  Here,  indeed,  is  a  field  of  promise  which 
has  long  been  in  view,  although  its  exploration  lias  been 
deferred;  and  if  the  dream,  that  furnace  treatment  and  chemical 
composition  can  be  substituted  for  many  mechanical  processes 
of  pressing  or  hammering,  can  be  realised  in  practice,  then  great 
further  economies  of  weight  and  cost  should  be  possible. 

Aluminium  for  Shipbuilding. 

Prior  to  1894  there  had  been  discussions  of  the  jJossibility  of 
using  other  materials  than  steel  in  special  classes  of  ships. 
Aluminium  and  its  alloys  found  most  favour,  but  the  use  of 
certain  bronzes  was  also  advocated.  In  1892-93  two  small 
aluminium  launches  were  built  at  Zurich,  and  in  1894  another 
aluminium  launch  was  at  work  on  the  Thames.  In  that  year 
Messrs  Yarrow  built  a  second-class  torpedo  boat  of  that  material, 
and  several  yachts  were  similarly  constructed.  In  all  cases  con- 
siderable economies  of  weights  were  obtained,  but  the  alloy  used 
proved  to  be  wanting  in  durability  when  exposed  to  the  action  of 
sea  water.  The  broad  conclusions  reached  on  the  basis  of  this 
experience  were,  that  while  pure  aluminium  had  not  the  requisite 
strength,  or  working  qualities,  for  the  purposes  of  shipbuilding, 
the  alloys  obtained  up  to  1894  were  wanting  in  durability. 
Messrs.  Yarrow  have  not  iDroceeded  further  with  the  system ; 
nor  has  the  French  navy  continued  to  use  it.  It  has  been 
alleged,  recently,  that  aluminium  bronzes  have  been  obtained 
which  combine  ductility  and  good  working  qualities  with  non- 
corrodibility  in  sea  water.  It  does  not  appear,  however,  that 
any  extended  use  has  been  made  of  the  material,  but  for  internal 
fittings  in  ships,  for  some  portions  of  the  machinery,  and  for 
superstructures  there  can  be  no  doubt  that,  at  least  in  special 
classes  of  vessels,  there  may  yet  be  a  future  for  such  alloys. 

British  Merchant  Shipping  in  1904. 

The  growth  of  the  British  mercantile  marine,  during  the  last 
ten  years,  has  been  both  great  and  continuous. 

In  1903  there  were  launched  697  vessels  of  nearly  1,200,000 
gross  tonnage,  and  41  warships  of  152,000  tons  displacement.  At 
the  close  of  1902  the  British  Register  contained  5,037  steamers 
of  nearly  4,500,000  tons  and  2,384  iron  steamers  of  1,120,000  tons. 
The  total  for  the  British  Empire  was  8,553  steamers  of 
14,193,000  tons;  all  other  maritime  countries  combined  owning 
9,228  steamers  of  less  than  13  million  tons.  Including  sailing 
ships,  the  total  for  the  British  Empire  was  11,134  vessels, 
aggregating  over  16  million  tons;  all  other  maritime  countries 
combined  owned  18,809  ships  with  an  aggregate  tonnage  of 
17,637,000  tons.  It  is  universally  agreed  that  in  economy 
of  first  cost,  and  in  speed  of  construction,  British  shipbuilding 
has  a  considerable  advantage,  due  no  doubt  chiefly  to  the 
facts  that  Great  Britain  took  the  lead  in  the  introduction  of 
both  iron  and  steam  ships,  and  has  had  the  advantage  resulting 
from  the  training  of  two  generations  of  skilled  workers,  and  of 
the  enterprise  of  shinowiiers  and  sln2)builders. 

The  growth  in  the  size  of  individual  ships  during  the  last  ten 
years  has  been  most  remarkable.  It  has  been  stated  that  in 
1894  there  was  building  only  one  ship  of  10,00i)  tons,  which  was 
launched  in  the  following-  year.  Table  I  has  been  prepared  by 
"  Lloyd's  Register,"  and  gives  the  names  of  vessels  of  over 
10,000  tons  (gross)  launched  during  the  years  1894  to  1903. 
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At  the  end  of  1903  the  largest  vessel  afloat  was  the  Baltic,  of 
nearly  24,000  tons  gross  tonnage,  which  commenced  her  service 
in  June,  1904.  It  is  unnecessary  here  to  explain  the  economic 
advantages  attaching  to  increase  in  the  size  of  ships,  or  its  effect 
upon  the  cost  of  over-sea  transport.  But  it  may  be  interesting 
to  state  that,  whereas  in  1890  the  average  gross  tonnage  of 
British  steamers  (exceeding  100  tons)  was  1,570  tons,  in  1902  it 
was  2,200  tons.  This  average  includes  a  large  number  of  yachts, 
river  and  coasting  steamers,  and  other  vessels  of  less  than  300 
tons  gross. 

TABLE  I. 


Name. 


;  Tonnage. 


Georgic  

Pennsylvannia 

Cymric   

Brituu   

Medic   

Afric   

Romanic   

Statendam  . . . 

Oceanic  

luvemia   

Saxonia   

Minneapolis 

Saxon  

Persic  

Wiuifredian  . 

Bavarian   

Minnehaliii  . . , 

8uevic   

Runic   

Cauopic   

Vaderland  

Zeeland  

Tunisian   

Devonian  


10,07V 
13,333 
13,096 
rO,24S 
11,985 
11,948 
11,394 
10,491 
17,274 
14,058 
14,281 
13,401 
12,385 
11,973 
10,405 
10,387 
13,403 
12,500 
12,482 
12,097 
12,018 
11,905 
10,570 
10,418 


Year. 


1895 
1896 
1897 
1897 
1898 
1898 
1898 
1898 
1899 
1899 
1899 
1899 
1899 
1899 
1899 
1899 
1900 
1900 
1900 
1900 
1900 
1900 
1900 
1901) 


Name. 


Celtic  

Minnetonka. . . 
Walmer  Castle 

Noordani   

Rijordam  

Athenic  

Haverford  

Merion   

Cedric   

Arabic   

Cavpathia   

Cretic  

Corinthic  

Ionic   

Hellig  Olav  . . . 
Baltic   


Tonnage. 


Republic    15 

KenilwortU  Castle 
Armadale  Cistle. . 

Slavonia   

Macedonia   

Marmora   

United  States  


904 
398 
546 
531 
527 
234 
635 
621 
035 
801 
564 
518 
231 
332 
085 
000 
378 
075 
973 
606 
,512 
,509 
,095 


Year. 


1901 
1901 
1901 
1901 
1901 
1901 
1901 
1901 
1902 
1902 
1902 
1902 
1902 
1902 
1902 
1903 
1903 
1003 
1903 
1903 
1903 
1903 
1903 


The  mercantile  fleets  of  the  world,  at  the  end  of  1902,  included 
84  steel  steamers  of  10,000  tons  and  upward.  Of  these,  39  were 
owned  by  the  United  Kingdom,  26  belonged  to  Germany,  9  to 
the  United  States,  and  the  remainder  to  France,  Holland,  and 
Denmark.  At  the  same  date  there  were  145  vessels  of  7,000  to 
10,000  tons,  109  belonging  to  the  United  Kingdom,  22  to 
Germany,  and  7  to  the  United  States. 

The  great  cargo  steamers,  with  enormous  carrying  capacity,  can 
be  profitably  worked  at  low  rates  of  freight,  and  enable  trans- 
port over  sea  to  be  conducted  with  remarkable  economy.  In  the 
writer's  presidential  address  at  the  Institution  of  Civil  Engineers 
he  gave  many  illustrations  of  these  facts,  showing  that  the  cost 
of  fuel  per  thousands  ton-miles  has  been  reduced  to  2^  to  3  pence, 
and  that  in  the  White  Star  steamer  Suevic  an  expenditure 
of  about  3  shillings  on  coal  drives  a  ton  weight  from  England 
to  Australia.  The  Ivernia  and  Saxonia  of  the  Cnnard  Line 
exceed  20,000  tons  in  displacement,  and  steam  15^  knots  on  140 
tons  of  coal  a  day.  The  cargo  steamer  Monarch,  carrying  11,600 
tons  dead  weight,  averaged  over  11  knots  on  two  Atlantic 
voyages,  burning  about  48  tons  per  day.  The  outward  voyage 
was  in  ballast;  on  the  homeward  she  was  fully  laden.  "  Quick 
despatch  "  in  loading  and  discharging  these  enormous  cargoes 
is  essential,  as  the  stay  in  port  must  be  minimised,  if  the  best 
economic  results  are  to  be  obtained.  By  the  aid  of  mechanical 
lifting  appliances  a  mixed  cargo  of  11,000  tons  dead  weight  can  be 
discharged  in  66  hours.  In  no  department  of  ship  equipment 
has  greater  advance  been  made  than  in  the  device  and  con- 
struction of  these  lifting  appliances.  Careftil  organisation  is 
required  also  for  the  collection  and  warehousing  of  the  cargo,  in 
order  to  shorten  the  period  of  stay  in  port.  As  an  example  of 
what  can  be  done,  it  may  be  stated  that  an  excellent  authority 
recently  gave  25  to  30  shillings  per  ton  as  the  cost  of  conveying 
ordinal^  cargo  from  the  United  Kingdom  to  Bombay,  which  is 
about  one  thirty-fifth  of  the  average  cost  of  transport  of  goods 
by  railway  in  the  United  Kingdom. 

(To  he  continued.) 


By  Marks  and  Clerk,  Patent  Agents  aud  Consulting  Engineers,  18, 
Southampton  Buildings,  London,  W.C.  ;  30,  Cross  Street,  Man- 
chester ;  and  13,  Temple  Street,  Birmingham. 
Copies  of  published  patent  specifications  will  he  forwarded  post  free 

for  one  shilling  upon  application  being  sent  to  Messrs.  Marks  and 

Clerk  at  any  of  the  above  addresses. 

Ships'  Sidelights.  J.  G.  Dohbie.  No.  27961,  of  190:3— The 
fixed  frame  A  has  formed  on  it  a  suitable  number  of  pairs  of 
ribs  extending  out  from  its  surface  and  having  lugs  at  their 
outer  edges.  One  end  of  a  screwed  bolt  is  foimed  with  a 
gudgeon  part  fitting  between  the  ribs  and  hinged  upon  a  pin. 
Upon  each  bolt  there  works  a  nut  turning  in  a  recess  in  a 
fastener  loose  upon  the  bolt,  the  fastener  being  connected  to 


Specification  No.  27961,  of  1903. 

the  nut  by  a  pin  engaging  a  groove  in  the  fastener  so  that  the 
latter  is  constrained  to  move  endwise  with  the  nut,  but  is  not 
rotated  by  it.  When  it  is  desired  to  free  the  ring  the  securing 
nut  is  unscrewed  to  an  extent  sufficient  to  free  the  fastener 
from  the  lugs  and  also  raise  it  from  bearing  on  the  ring.  The 
bolt  is  then  moved  outwards  on  its  hinge,  carrying  the  fastener 
with  it,  and  the  opening  frame,  being  free  from  all  obstruc- 
tions, can  now  be  raised. 

Wave  Motors.  J.  Purvie.  No.  28484,  of  1903.— This  inven- 
tion relates  to  the  utilisation  of  the  action  of  sea  waves  for 
the  production  of  motive  power.  A  boom  preferably  of  the 
tubular  type  at  its  inner  end  has  a  jaw  pivoted  upon  an 
eye  by  a  pivot  pin.  The  float  is  of  metal  plate,  and  approxi- 
mately rectangular  in  section.  It  is  carried  upon  the  boom  by 
brackets  in  which  are  journalled  a  pair  of  rollers,  one  roller 
running  upon  the  other  beneath  the  boom.  Checks  upon  the 
boom  limit  the  travel  of  the  rollers  thereon.  The  several  corners 
of  the  float  have  each  a  wire  rope  severally  passing  over  guide 
pulleys  upon  the  boom.    The  ropes  also  pass  over  guide  pulleys. 


Specification  No.  28484,  of  1903. 

which  arc  hung  by  brackets  upon  the  suspensory  ropes,  the 
end  of  each  rope  being  jjrovided  with  a  balance  weight  19.  A 
tension  spring  is  also  employed  in  each  rope  between  the  guide 
pulley  and  the  float.  The  object  of  this  arrangement  is  to 
allow  the  float  to  yield  to  irregular  action  of  tlie  waves,  aud 
to  afterwards  assume  its  normal  position.  A  vertical  rack, 
pivotally  secured  upon  and  projecting  upwardly  from  the  boom, 
has  gear  teeth,  the  teeth  gearing  with  a  pinion  revolving  loosely 
upon  a  spindle,  and  having  pawls,  engaging  with  the  ratchet 
teeth  of  a  wheel  fixed  upon  the  spindle,  which  carries  a  gear 
wheel  engaging  with  a  wheel  fixed  upon  the  spindle,  which 
carries  a  flywheel,  from  which  power  is  taken  by  a  belt  or 
otherwise,  to  drive  a  dynamo  or  for  other  pnrposes. 
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Propellers.  J.  Ht'BElt.  No  :J.')'2,  of  1 904. — ^^The  device  is  mounted 
on  tlie  rear  end  of  a  driving  shaft,  and  when  working'  is  rotated 
in  the  same  manner  as  a  propeller  sercw.  It  consists  of  several 
yielding  l)lades  A  made  of  hardened  spring  plates  and  fastened 
at  an  angle  of  about  45  deg.  to  the  shaft  axis  to  radially- 
extending  arms  integral  with  the  hub  and  keyed  to  the  shaft. 


Specificaiiou  No.  s:.2,  of  1904. 

The  blades  have  the  shape  of  a  rhomboid,  and  are  fastened  in 
such  a  manner  that  their  outer  edges  lie  in  the  circumference  of 
a  circle.  Each  blade  is  made  of  several  flexible  steel  plates  of 
different  lengths  arranged  between  two  longer  end  plates  in 
such  a  manner  that  the  blades  have  on  both  sides  smooth  planes. 

Ships'  Fenders.  J.  Geddes.  No.  4129,  of  1904.— The  fender 
is  formed  of  a  number  of  strips  of  wood  or  other  suitable 
material  piled  one  xipon  another,  and  then  bent  or  folded  at  or 
about  mid-length,  and  fastened  by  a  rope  or  cord  passed  round 
the  folded  strips  at  one  or  more  places.    The  bundle  of  strips  or 


Specification  No.  4129,  of  1904. 

bands  tlius  produced  forms  an  admirable  fender,  which  prevents 
the  bruising  of  the  structure  which  it  protects.  At  the  bend 
a  hole  is  made,  through  which  the  rope  that  carries  or  suspends 
the  fender  is  passed,  and  the  end  is  spliced  to  the  fender  or 
otherwise  secured. 

Diving  Apparatus.  C.  V.  Szohzewski.  No.  6017,  of  1904. — 
The  diving  apparatus  consists  in  the  first  place  of  a  spherical 
casing  of  iron  or  steel,  the  sphere  being  formed  in  two  halves. 
Inside  this  casing  is  situated  a  cylinder  A  adapted  for  storing 
air  or  any  other  gas  at  a  pressure  exceeding  100  atmospheres. 
This  cylinder  A  is  concentrically  surrounded  by  a  second 
cylinder  B,  which  by  means  of  a  valve  and  a  jjassage  may  be 
placed  in  communication  at  will  with  the  water.  After  jDassing 
the  valve  the  passage  does  not  open  directly  into  the  cylinder, 
but  is  continued  by  a  pipe  whicli  lies  in  the  cylinder  in  spiral 
form  and  serves,  owing  to  the  air  pressure  in  this  cylinder, 


Speuification  No.  C017,  of  1904. 

to  invariably  forc«  out  the  water  and  at  the  same  time  to 
prevent  any  accidental  escajDe  of  air.  At  the  commencement  of 
diving  operations  the  cylinder  A  is  filled  with  compressed  air 
or  other  gas  up  to  the  limit  of  its  capacity,  whilst  through 
the  jjassage  and  valve  the  cylinder  B  is  filled  with  water.  The 
capacity  ratios  are  calculated  in  such  a  manner  that  the 
apparatus  must  necessarily  sink.  When  in  this  manner  the 
desired  depth,  or  the  sea  bottom,  has  been  reached,  by  nieaiis  of 
the  valve  compressed  air  or  gas  is  supplied  from  the  cylinder 
A  to  the  cylinder  B,  and  to  such  a  quantity  that  the  water 


contained  in  the  cylinder  B  is  forced  out  to  such  an  extent 
that  the  aj^paratus  ceases  to  descend  and  comes  to  rest.  If  it 
is  desired  to  descend  further,  water  is  admitted  through  the 
valve,  whilst  the  superfluous  air  is  discharged  tlirougli  a  valve 
from  the  cylinder  B  into  the  water  surrounding  the  apparatus. 
If,  on  the  contrary,  it  is  desired  to  rise,  the  whole  of  the 
water  contained  in  the  cylinder  is  expelled  by  operating  the 
valve  so  that  cylinder  B  becomes  tilled  with  air  whereby  the 
apparatus  is  caused  to  rise.  It  is  therefore  possible  to  cause 
the  apparatus  to  descend,  ascend,  or  to  remain  at  rest. 

Coaling  Vessels.  L.  A.  De  Mayo.  No.  18509,  of  1904.— The 
elevator  has  a  framing  A  formed  of  longitudinal  beams  with 
suitable  bracing  between  them.  This  frame  A  is  provided  at  its 
upper  end  with  tackle  which  may  be  hung  from  one  of  the  ship's 
davits  or  from  a  crane  with  which  the  shij)  may  be  provided. 
A  number  of  guy  tackles  B  extend  between  the  frame  A  and 


Specification  No.  18509,  of  1904. 

the  barge.  The  lower  cud  of  the  elevator  dips  into  the  barge 
as  shown,  and  By  means  of  the  supporting  tackles  and  guys  the 
elevator  is  sustained  flexibly  in  its  02)erative  position,  and  by 
slacking  away  the  tackle  the  elevator  may  be  allowed  to  drop 
into  the  barge  so  as  to  keep  its  bottom  properly  sunk  in  the 
coal. 


The  Admiralty  have  placed  orders  for  the  machinery  of  the 
three  armoured  cruisers  whicli  are  to  be  constructed  in  the 
Royal  Dockyards.  One  of  the  ships  will  be  engined  by  Scott's 
Shipbuilding  and  Engineering  Comjaany,  of  Greeawk,  another 
by  Messrs.  Harland  and  Wolff,  Belfast,  and  the  third  by  Messrs. 
Humphrys,'  Tennaut,  and  Company,  London.  These  cruisers, 
to  be  known  as  the  Minotaur  class,  are  of  14,600  tons  displace- 
ment, and  in  respect  of  guns  and  armour  will  be  the  most 
powerful  cruisexs  in  the  navy,  having  four  9'2  in.  guns  and  ten 
of  7'5  in.  calibre.  The  si^eed  will  be  23  knots,  to  be  attained 
by  machinery  of  27,000  indicated  horse  power.  There  will  be 
four  cylinders  in  each  engine,  although  the  triple-compound 
system  will  be  still  adopted.  The  diameter  of  the  cylinders  is 
40|  in.  in  the  case  of  the  high-i)ressure  cylinder,  65J  in.  in  the 
intermediate,  aiid  74|in.  for  each  of  the  low-pressure  cylinders, 
the  stroke  in  all  cases  being  48  iu.  The  power  is  to  be  main- 
tained with  the  engines  making  125  revolutions.  Babcock  and 
Wilcox  and  T'arrow  water-tube  boilers,  as  recommended  by  the 
Boiler  Committee,  will  be  adopted. 

Reae-Admiral  H.S.H.  Prince  Louis  of  Battenbeeg,  R.N., 
Director  of  Naval  Intelligence,  will,  it  is  said,  be  appointed  to 
an  important  command  afloat,  probably  in  the  Mediten-anean, 
in  the  course  of  next  year.  His  Serene  Highness  was  promoted 
to  the  rank  of  rear-admiral  on  July  1st  last,  and  it  is  rumoured 
that  when  he  hoists  his  flag  for  the  first  time  his  flagship  will 
be  one  of  the  new  battleships  of  the  King  Edward  VII.  class 
of  16,350  tons,  the  largest  men-of-war  ever  constructed  in  this 
country,  and  the  most  powerful  afloat  in  offence  and  defence. 

The  trial  of  the  destroyer  Haughty  was  unsuccessful,  owing 
to  an  accident  to  the  intermediate  slide  rod  of  her  port  engine. 
The  Haughty  returned  to  Sheerness  with  only  her  starboard 
engine  working,  and  will  be  fitted  with  a  new  slide  rod  and 
prepared  for  another  trial. 

SuBMAEiNE  Bl,  which  was  launched  from  the  yard  of  Vickers, 
Sons,  and  Maxim  early  in  November,  has  been  undergoing 
some  very  e.xacting  trials  in  deep  water  outside  Barrow  Harbour. 
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She  is  a  new  type  of  this  class  of  craft,  being  longer  and  of 
more  girth  than  the  A  class,  and  possesses  many  improvements 
which  have  been  suggested  to  the  experts  as  a  result  of  the 
experiments  which  have  taken  place  in  the  last-named  group 
of  submarines.  Bl  proved  herself  to  possess  easy  means  of 
submersing  and  of  raising  herself.  Further  than  this,  she  was 
under  water  for  three  hours  at  a  time,  and  during  this  time 
tested  her  subaqueous  speed  capacity  and  her  steering  facilities 
with  highly  satisfactory  results.  Indeed,  the  Admiralty  officers 
on  board  reported  they  could  have  stayed  much  longer  under 
water  had  they  cared  to  do.  They  express  the  greatest  .satisfac- 
tion at  the  result  of  these  joreliminary  trials.  The  Admiralty 
have  been  awaiting  these  trials  before  giving  out  the  orders  for 
new  submarines  which  are  embraced  in  the  year's  programme 
of  construction. 

The  torpedo  gunboat  Sheldrake,  which  has  been  stationed  at 
Sheerness  for  the  past  three  years  for  instructional  duties  in 
training  engine-room  ratings  and  stokers  in  the  steaming  of 
the  Babcock  and  Wilcox  water-tube  boilers,  has  paid  off  at 
Chatham,  and  turned  over  hex  crew  to  the  torpedo  gunboat 
Gossamer.  The  Gossamer's  boilers  are  of  the  Reed  water-tube, 
type,  and  her  engines  are  exactly  double  the  horse  power  of 
those  in  the  Sheldrake,  being  of  6,000  liorse  power,  and  pro- 
pelling her  at  full  speed  at  207  knots  per  hour.  The  engines 
of  the  Gossamer  are  of  a  similar  type  to  those  fitted  in  the 
30-knot  torpedo-boat  destroyers. 

Messes.  Haeland  and  Wolff,  Belfast,  have  secured  a 
contract  for  the  construction  of  the  machinery  and  boilers  for 
one  of  the  new  first-class  cruisers,  to  be  built  in  his  Majesty's 
Dockyards.  The  engines  are  designed  to  develop  nearly  30,000 
horse  i>ower,  and  will  rank  amongst  the  most  powerful  yet 
constructed. 

Since  the  battleship  Prince  George  has  been  in  the  hands 
of  Portsmouth  Dockyard,  her  12-pounder  guns  have  been 
removed  from  the  main  to  the  slielter  deck,  four  being  mounted 
at  each  end.  In  this  position  the  guns  are  better  situated  for 
repelling  torpedo  attacks.  In  all  the  battleships  of  the  Majestic 
class  the  12-pounders  will  be  similarly  moved  as  the  ships  from 
time  to  time  come  into  the  hands  of  the  dockyard.  The  3- 
pounder  quick-firing  guns  on  the  Prince  George  have  also  been 
removed  from  the  tops  and  mounted  on  the  bridges,  two 
forward  and  two  aft.  The  steam  trials  of  the  Prince  George 
will  be  carried  out  in  the  first  week  of  December  before  she  is 
commissioned  to  take  the  place  of  the  Jupiter  in  the  Channel 
Fleet.  ^ 


— 2^'   — ^ 


Engineer  Captain. 
G.  A.  Haddy  to  Indus  for  Fleet  Reserve,  to  date  November  7th. 

Engineer  Commanders. 

G.  E.  Bench  to  Mildura,  and  H.  J.  Rampling  to  Acheron  for 
supervision  of  instruction  of  stokers,  second  class,  to  date 
October  27th. 

G.  K.  Edwards  to  Vivid  for  Warrior,  to  date  October  29th. 

H.  Gaisford  to  Pembroke  for  supervision  of  instruction  of  engine- 

room  ratings  in  the  Gossamer,  on  commissioning,  undated. 
G.  B.  Alton  to  Sutlej,  to  date  October  29th. 
R.  S.  G.  Norgate  to  Indus  for  charge  of  Floating  Factory  and 

for  Fleet  Reserve,  to  date  November  7th. 
E.  W.  Rodet  to  Vivid  for  Niobe,  to  date  November  2nd. 
A.  W.  Turner  to  Fire  Queen  for  Terrible,  on  paying  off,  undated. 
G.  W.  Murray  to  Aboukir,  re-appointed,  to  date  October  31st. 
W.  G.  Ludgate  to  Berwick,  re-appointed,  to  date  November  1st. 
E.  Cornish  to  Pembroke  for  Africa,  to  date  November  14th. 
iH.  Abbott  to  Fire  Queen  for  Barham,  and  G.  B.  Alton  to 

Sutlej,  on  re-commissioning,  to  date  November  19th. 
W.  W.  Hardwick  to  Cornwall,  and  F.  P.  Smith  to  Cumberland, 

to  date  December  1st. 
T.  C.  E.  Hughes  to  Fire  Queen,  additional,  for  Marathon,  to 

date  November  3rd. 
R.  W.  Green  to  Pembroke,  additional,  for  Mersey,  and  G. 

W.  Noll  to  President,  additional,  as  engineer  overseer  of 

Belfast  district,  to  date  November  16th. 
R.  St.  J.  Raper  to  Pembroke,  additional,  for  Endymion,  and 

W^.  McK.  Wisnom  to  Irresistible,  on  re-commissioning,  to 

date  December  1st. 
J.  T.  Purkis  to  Hawke,  and  R.  W.  Toman  to  Pembroke, 

additional,  for  Northampton,  to  date  November  15th. 


Engineer  Lieutenants. 

W.  J.  Steil  to  Fire  Queen  for  Gibraltar,  B.  P.  Freeman  to 

Fire  Queen  for  King  Alfred,  and  S.  R.  Lewis  to  Vivid  for 

Hood,  to  date  October  29th. 
C.  H.  Johnson  to  Vivid  for  Sentinel,  and  E.  Crabtree  to  Sappho 

for  Leda,  to  date  November  5th. 
W.  C.  Sanders  to  Halcyon  for  Cheerful,  to  date  October  29tli. 
R.  S.  Jennings  to  Pembroke  for  Achilles,  on  Sheldrake  paying 

off,  undated. 

T.  B.  Huddy  to  Vivid  for  Blonde,  H.  W.  Heyes  to  iEolus  for 
Sharpshooter,  H.  C.  D.  Barker  to  Halcyon  for  Peterel, 
and  J.  H.  Jenkin  to  Vivid,  for  supervision  of  instruction 
of  engine-room  ratings  on  Skipjack,  on  commissioning,  to 
date  Octobex  19th. 

H.  R.  Batchelor  to  Fire  Queen  for  Orlando,  to  date  November 
2ind. 

E.  P.  St.  J.  Benn  to  Fire  Queen  for  Cumberland,  P.  Wheater 

to  Euryalus  for  service  as  coal  inspector  at  Australian 
and  New  Zealand  mines,  E.  V.  Waud  to  Pembroke  for 
Sutlej,  J.  B.  Hewitt  to  Antelope,  and  J.  B.  Nicholson  to 
Halcyon  for  Falcon,  to  date  October  27th. 

F.  J.  Sercombe  to  Thetis,  and  C.  M.  Weeks  to  President  to 
assist  Chief  Inspector  of  Coals  in  South  Wales  in  inspecting 
manufacture  of  patent  fuel,  to  date  October  26th. 

G.  H.  Scullard  to  Racer  for  service  at  Osborne,  and  J.  M.  J. 
Murphy  to  Halcyon  for  Erebus,  for  charge  of  stores,  to 
date  October  28th. 

L.  J.  Cook  to  Indus,  and  for  chaxge  of  torpedo-boats  and  Fleet 
Reserve  Stores,  to  date  November  7th. 

G.  E.  Andrew  to  Vivid  for  Chelmer,  to  date  November  9th. 

H.  E.  Wolfe  to  Egmont  for  Panther,  and  W.  P.  Legate  to 
Leander  for  Locust,  to  date  October  31st. 

E.  V.  Waud  to  Sutlej,  to  date  October  29th. 

J.  C.  Jenkins  to  Vivid  for  Gipsy,  and  F.  B.  O'Dogherty  to 

Halcyon  for  Fairy,  to  date  November  2nd. 
C.  E.  Russell  is  placed  on  the  retired  list,  to  date  November  4th. 

G.  E.  A.  Crichton  to  Sphinx,  to  date  November  14th. 

H.  S.  Pearce  to  Vivid,  supernumerary,  J.  C.  Pearson  to  Fire 

Queen,  supernumerary,  H.  Toop  to  Vivid  for  Aurora,  on 
paying  off,  W.  C.  Stevens  and  J.  J.  Sargent  to  Britannia 
lor  Highflyer,  on  commissioning,  F.  C.  Fisher  to  Vivid 
for  Fairy,  £.  V.  Waud  to  Fire  Queen,  su2oernumerary,  and 
F.  B.  O'Doghexty  to  Sutlej,  to  date  November  19th. 

H.  T.  Canning  to  Fire  Queen,  additional,  for  charge  of  Fleet 
Reserve  Stores,  to  date  December  3rd. 

W.  R.  Crawford  to  the  Dryad,  for  passage  home. 

F.  S.  Aiusworth  to-  Egmont,  additional,  for  Cygnet,  to  date 
November  19th. 

W.  Denbow  to  Fire  Queen,  additional,  for  Seagidl,  to  date 
November  16th. 

W.  Begg  to  Vivid,  additional,  for  Pathfinder,  to  date  November 
21st. 

G.  Moore  to  Pembroke,  additional,  for  Mermaid,  to  date 
December  3rd. 

E.  Groves  to  Fire  Queen,  additional,  for  Forward,  R.  S.  Pearce 

to  Vivid,  additional,  for  Niobe,  T.  A.  Venning  to  Vivid, 
additional,  for  Encounter,  A.  G.  V.  Salter  to  Ariadne, 
additional,  fox  service  in  Jamaica  Yard,  and  H.  D.  Robinson 
to  Fire  Queen,  additional,  for  Electra,  to  date  November 
21st. 

A.  W.  McKinley  to  Cornwall,  and  E.  P.  St.  J.  Benn  and  J.  C. 
M.  Boyle  to  Cumberland,  to  date  November  1st. 

F.  G.  Haddy  to  Cambridge,  additional,  for  Undaunted,  undated. 
J.  N.  Allenby  to  Venerable,  to  date  November  16th. 

H.  J.  Meiklejohn  to  Vivid,  additional,  for  Theseus,  and  W.  G. 

Heppel  to  Irresistible,  to  date  December  1st. 

G.  S.  Holgate  to  Pembroke  for  Pegasus,  and  G.  F.  Thompson 
to  Fire  Queen  for  Latona,  to  date  December  3rd. 

H.  Williams  to  Vivid  for  Arab,  undated. 

F.  E.  Lamb  to  Fire  Queen  for  Terrible,  on  paying  off,  undated. 
J.  N.  AUenby's  appointment  to  Pandora  is  cancelled. 

Engineer  Sub-Lieutenants. 

E.  W.  Roberts  to  Britannia  for  instruction  of  cadets  in  steam 

and  the  steam  engine,  to  date  October  27th. 
W.  J.  Hawken  and  H.  H.  Gordon  to  Sutlej,  to  date  October 

29th. 

P.  J.  King  to  Vengeance,  and  F.  C.  Haydon  to  Leviathan, 
to  date  November  11th. 

H.  W.  F.  Heneage  and  F.  E.  Bridgwater  to  Cornwall,  H.  R. 
Baker  to  Royal  Oak,  F.  N.  Barker  to  Royal  Sovereign,  H.  B. 
Sears  to  Cumberland,  J.  W.  Steil  and  B.  C.  Bowler  to 
Irresistible,  and  J.  Ashton  to  Essex,  to  date  December  1st. 

A.  Knothe  to  Hawke,  to  date  November  15th. 

W.  J.  Hawker  and  H.  H.  Gordon  to  Sutlej,  and  F.  E.  Dean 
and  H.  V.  Gaud  to  Britannia  for  Highflyer,  on  commission- 
ing, to  date  November  19th. 
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Chief  Artificer  Engineers. 

W.  F.  Pepperell  to  Halcyon  for  Sunfish,  and  W.  Dalton  to 
Pembioke  for  Salmon,  to  date  October  29tli. 

D.  E.  McFarlane  to  Vivid  for  tlie  instruction  of  engine-room 
ratings  in  torpedo  boats,  to  date  November  20th. 

T.  J,  Wells  to  Dehance,  additional,  for  Ferret,  to  date  November 
4tli. 

W.  F.   Pepperell  to  Wye,   and   C.   A.  Bush  to  Pembroke, 

additional,  for  Suntish,  to  date  November  21st. 
F.  D.  Morgan  to  Irresistible,  to  date  December  1st. 
F.  D.  Morgan's  appointment  to  Phoenix  has  been  cancelled. 

Artificer  iEngineers. 

H.  M.  Eice  to  Glory,  supernumerary,  to  date  October  14,th. 
A.  J.  Day  to  «appno  lor  Cockatrice,  and  A.  T.  Lloyd  to  Pem- 
broke lor  Snapper,  to  date  October  29th. 
A.  Jones  to  Halcyon  for  Skate,  to  date  October  28th. 
W.   Hughes  to  Pembroke  for  Gossamer,  on  commissioning, 
undated. 

W.  H.  VVindebank  to  jEoIus  for  Sharpshooter,  and  J.  D.  Wall 
to  Vivid  for  Skipjack,  to  date  October  19th. 

C.  Oxford,  T.  Anderson,  and  O.  G.  Smale,  to  Sutlej,  to  date 
October  29th. 

H.  Douglas  to  ±lyacinth,  and  E.  H.  Junor  to  Ariadne,  to  date 

November  I4th. 
H.  E.  Pope  and  F.  Peck  to  Cornwall,  and  H.  T.  Stanley  and  E. 

Down  to  Cumberland,  to  date  December  1st. 
J.   Davidson  to  Pembroke,  additional,   for   Hardy,   and  F. 

Mottershead  to  .Sioius,  to  date  November  15th. 
C.  Oxiord,  O.  G.  Smale,  and  T.  Anderson  (acting),  to  Sutlej, 

to  date  November  19th. 
P.  S.  Johns'  appointment  to  Vengeance  and  passage  in  Hogue 

has  been  cancelled. 
H.  F.  Stanley's  appointment  to  Humber  and  passage  in  Hogue 

has  been  cancelled. 
H.  M.  Eice's  appointment  to  Sirius  has  Taeen  cancelled. 

F.  W.  Gardener  to  Caledonia,  additional,  to  superintend  the 
instruction  of  boys  undergoing  mechanical  training,  and 
J.  M.  Williams  (acting)  to  Vivid,  additional,  for  torpedo 
boat  112,  to  date  December  3rd. 

Acting  Artificer  Engineers. 

C.  Vickery  to  Pembroke  for  Hardy,  to  date  October  28th. 

A.  Thomas,  D.  C.  Scott,  R.  Quinton,  J.  P.  Cock,  W.  A.  Copple- 

stone,  J.  H.  Fenton,  W.  E.  H.  Turner,  E.  E.  Stafford,  J. 

Farrar,  G.  E.  Booth,  J.  W.  Smith,  H.  Voaden,  C.  Gibson, 

J.  H.  Seymour,  E.  Cox,  A.  J.  J.  Eoberts,  J.  D.  Wall, 

A.  Silvie,  A.  E.  Pressy,  E.  H.  Junor,  W.  J.  Smails,  J. 

Dorman,  W.  J.  Southern,  J.  T.  Nance,  C.  Vickery,  A.  E. 

Winter,  A,  J.  Jenkins,  James  Anderson,  and  W.  Howes,  all 

confirmed  in  the  rank  of  Artificer  Engineer,  with  seniority 

of  November  1st,  1903. 
W.  H.  Budge  and  G.  Brown,  confirmed  in  rank  of  Artificer 

Engineer,  with  seniority  of  May  19th,  1903,  and  November 

3rd,  1903,  respectively. 
T.  Anderson  to  Sutlej,  to  date  November  19th. 
C.  Vickery  to  Hawke,  and  F.  Bloor  to  Empress  of  India,  to 

date  November  15th. 

G.  M.  Wallis  to  Cornwall,  A.  J.  Ellison  to  Cumberland,  and 
H.  McKenzie  to  Irresistible,  to  date  December  1st. 


PROMOTIONS. 

Chief  Engine-room  Artificers. 

J.  E.  Giffard  to  Vivid,  W.  A.  Ansell  to  Pembroke,  W.  E.  Cole- 
man to  Vivid,  C.  M.  Bray,  F.  Smith,  and  A.  Barker  to 
Pembroke,  and  A.  J.  W"iliiams  to  Fire  Queen,  all  super- 
numerary, promoted  to  Acting  Artificer  Engineers,  to  date 
November  1st. 

L.  H.  Young,  promoted  to  Acting  Artificer  Engineer,  with 
seniority  of  November  10th,  1904,  and  appointed  to  Pem- 
broke, sujoernumerary,  to  date  November  10th. 

G.  W.  Murray  and  W.  G.  Ludgate,  both  promoted  Engineer 
Commanders,  with  seniority  of  October  31st  and  November 
1st  respectively. 

Acting  Chief  Engine-room  Artificers. 

W.  J.  Hayden  to  Fire  Queen,  and  A.  J.  Tollick  to  Vivid, 
supernumerary,  promoted  to  Acting  Artificer  Engineers, 
to  date  November  1st. 

Engine-room  Artificers. 

E.  Slack  to  Pembroke,  A.  Wliittle  to  Fire  Oueen,  F.  V. 
McMahon  to  Pembroke,  W.  O.  Sullivan  to  Fire  Oueen, 
E.  J.  W.  Marchant  to  Pembroke,  J.  M.  Williams  to  Vivid, 
and  E.  H.  Ilsley  to  Fire  Queen,  all  supernumerai'y,  pro- 
moted to  Acting  Artificer  Engineers,  to  date  November  1st. 


Romsdal. — Helsingfors,  November  11th.  The  steamer 
Eomsdal,  which  stranded  November  8th  near  M'^alsoarna,  was 
going  to  Wasa  to  load  pitprops.  She  was  to  have  loaded  first 
at  ]\y  Kaiieby  and  then  to  have  filled  up  at  VaSklot,  but  as 
she  was  unable  to  make  Ny  Karleby  on  account  of  the  ice,  she 
proceeded  direct  for  Wasa.  The  salvage  steamer  Protector  went 
to  her  on  the  10th.  The  after  hold  and  engine  room  are  full  of 
water.  Owing  to  the  heavy  seas,  and  to  the  steamer  lying 
between  large  stones  the  salvage  is  very  doubtful.  The  salvage 
steamer  Ahti  has  proceeded  for  Walsoarna,  from  Eafso. 

Baron  Innerdale. — London,  November  18th.  The  Salvage 
Association  have  received  the  following  telegram  from  their 
special  officer,  dated  Perim,  November  18th,  re  Baron  Innerdale : 
Impossible  steam  England,  must  go  into  dry  dock.  Collision 
bulkhead  buckled  started  foot  fore  tank,  divisions  started,  tops 
strained,  stokehold  bulkhead  forming  tank  end  buckled  started. 
Bottom  is  very  foul.  Every  prospect  of  bad  weather  going 
Suez,  fear  protracted  passage  further  straining. 

Paraguay. — London,  November  4th.  The  Salvage  Asso- 
ciation have  received  the  following  telegram  from  their  surveyor, 
dated  Pliiladephia,  November  3rd,  re  Paraguay:  Surveyed. 
Oil  deck  buckled,  much  riveting  defective,  seventeen  brackets, 
one  boat,  pipes,  and  connections  steering  gear,  pumps,  eighty 
boiler  tubes,  steampipe  covering  damaged,  engines  loose  on 
seating,  other  minor  damage. 

Jersey  City- — Liverpool,  November  10th.  Steamer  Bostonian, 
from  Boston,  reports:  November  2nd,  45  37  N,  48  22  W,  spoke 
steamer  Jersey  City,  of  Bristol;  latter  showing  signals,  crank 
shaft  broken  or  defective.    No  assistance  required. 

FJandria- — Dover,  November  11th.  Steamer  Flandria,  of 
Ghent,  from  Dram,  for  Teignmoutli,  cargo  wood  pulp,  anchored 
Dover  Eoads  with  boilers  leaking  badly  and  slight  damage  on 
deck.  Captain  reports  having  lost  considerable  quantity  deck 
cargo  during  heavy  gale. 

Manchester  Trader- — Manchester,  November  2nd.  The 
steamer  Manchester  Trader,  from  Charlottetown,  which  was  in 
collision  in  the  canal  October  29th  with  the  steamer  Dotterel, 
has  two  plates  holed,  two  plates  indented,  several  frames  broken, 
and  other  damage. 

Princess  Victoria- — Victoria,  B.C.,  November  7th.  The 
steamer  Princess  Victoria  was  hauled  on  the  Marine  Ways, 
November  4th,  to  repair  tail  shaft,  which  was  damaged,  August 
10th,  on  her  trip  from  here  to  Vancouver.  Several  repairs  that 
have  been  made  since  the  accident  were  all  of  a  temporary 
nature.  The  arrival  of  a  new  tail  shaft  is  now  awaited  from 
England. 

Euplectela. — Kustendje,  November  21st.  The  steamer 
Eui)lectela,  Underling,  arrived  here  from  Sulina  November  18th, 
after  a  rough  voyage,  with  the  coupling  of  the  steering  shaft 
broken.    This  has  now  been  repaired. 

Flandria- — ^Dover,  November  25th.  Steamer  Flandria,  of 
Ghent,  left  12-30  for  Teignmouth,  after  having  effected  necessary 
repairs  to  boiler,  steering  gear,  etc. 

Premona- — ^Dundee,  November  25th.  Steamer  Fremona,  of 
Dundee,  from  Tyne  for  Portland  (Maine),  put  into  river  here 
this  morning  with  slight  damage  to  machinery. 

Odin- — Copenhagen,  November  24.  Swedish  steamer  Odin, 
Johansson  master,  Ornskjoldsvik  for  Rouen  (wood),  put  in  with 
machinery  out  of  order.    Must  be  repaired. 

Sandal- — Hamburg,  November  24th.  British  steamer  Sandal, 
bound  for  Newcastle,  anchoring  Nienstedten,  machinery  out  of 
order;  assistance  has  been  sent. 

Biorn- — Christiansand,  November  18th.  Norwegian  steamer 
Bjorn,  Brevig  for  London  (ice),  put  in  with  intermediate  shaft 
broken. 

Aurore  IV- — Eio  Janeiro,  November  24th.  Dredger  Aurora 
IV.  has  put  in  with  machinery  out  of  order,  engine  seating 
loose,  tail  shaft  damaged.    Must  go  into  dry  dock. 


The  Cunard  Company  have  gained  a  Grand  Prize  at  the  St. 
Louis  Exhibition  for  their  unique  collection  of  thirteen  models, 
ranging  from  the  Britannia,  1840,  to  the  forthcoming  twenty-five 
knot  turbine  mail  steamers. 

Orders  have  been  issued  by  the  Admiralty  that  margarine 
is  to  be  used  on  launching  slips  when  new  vessels  are  to  be 
launched,  in  place  of  the  Russian  tallow  which  has  hitherto 
been  used  for  the  purpose.  It  is  considered  that  margarine  has 
superior  qualities  to  tallow. 
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THE   MODERN    RAILWAY   WAGON  AND 
THE   DETAIL   OF   ITS  DESIGN. 

By  George  Willans. 

(Continued  from  ixige  529.) 

In  order  to  prevent  the  wagon  sides  being  disfigured  by 
the  multitude  of  tacks  ordinarily  used  to  secure  the 
destination  labels,  spring  clips  are  adopted.  The  label  clip 
illustrated  by  fig.  82  is  perhaps  the  most  widely  adopted 
device,  and  it  is  a  most  semceahle  article,  the  makers  being 
Messrs.  Cocker  Brothers,  Sheffield.  The  illustrations  are 
self-explanatory,  and  it  is  at  once  apparent  that  not  only  is 
the  label  securely  held,  but  there  is  at  the  same  time  a 
great  saving  in  tacks  and  time  securing  the  label  in  the 
old  manner.  It  is  to  be  regretted,  however,  that  some 
such  clip  is  not  adopted  as  a  standard,  and  tilie  use  of  tacks 
discontinued,  as  at  present  the  railway  companies  still 
supply  tacks  for  the  pui-pose,  and  it  is  no  uncommon  thing 
to  find  the  labels  tacked  on  the  side  of  the  wagon,  although 
a  spring  clip  is  provided.  To  this  end  some  railways  fix 
a  square  piece  of  board  on  the  side  of  the  wagon,  frequently 
painted  red  to  attract  attention,  and  for  the  purpose  of 
having  the  labels  tacked  on  to  it  instead  of  the  wagon  side. 
A  better  plan,  however,  is  to  use  the  board  as  above,  about  a 
foot  square,  and  paint  it  white,  so  as  to  be  distinguishable 
at  night,  and  fit  on  to  it  at  one  end  a  spring  clip,  the  other 


Fig.  82. 

portion  being  available  for  tacking  on  the  label  if  desired, 
and  the  words  "  Label  here,  "  should  be  stencilled  on  the 
board.  This  method  goes  a  long  way  to  prevent  the 
desti-uction  of  the  wagon  sides  hj  the  tacks,  which  is  really 
a  serious  and  unnecessary  annoyance  to  the  Maintenance 
Department,  as  it  often  causes  much  waste  of  time  in 
extracting  or  levelling  down  the  tacks  for  painting  purposes, 
not  to  mention  the  destruction  to  the  brushes — that  is, 
unless  the  wagon  sides  are  painted  by  compressed  air. 

Eacli  private  owner's  wagon  before  being  placed  in 
traffic    must  be   inspected   by   the    railway  company's 


inspector,  where  the  wagon  is  at  home,  as  to  its  con- 
struction being  in  accordance  with  the  drawings  and 
specifications  adopted  as  the  standard  by  the  Railway 
Clearing  House,  when,  if  satisfactoiy  in  all  respects,  a  regis- 
tration plate  will  be  fixed,  one  on  each  solebar,  as  shown 
by  fig.  83,  bearing  the  date,  registering  railway  company, 
and  the  registered  nimiber,  and  the  wagon  may  then  be 
placed  in  traffic,  although  the  registration  plate  does  not 
preventi  any  other  railway  company  from  examining 
and  stopping  the  wagon  if  circumstances  justify  such  a 
course   wlien  on  that  company's  line. 

Painting  is  of  the  greatest  importance  to  preserve  the 
wagon  from  the  action  of  the  weather  as  much  as  possible. 
There  are  so  many  different  colours  used  for  this  purpose, 
that  it  is  difficult  to  specify  any  particular  one  as  being 
the  most  generally  adopted,  though  the  majority  of  railway 
companies  adopt  a  lead  colom-  paint,  some  lighter  than 
others,  but  black  is  almost  always  used  for  the  underframe 
and  ironwork  of  all  wagons.  Later-day  practice  of  the  railway 


Fig.  83. 

companies  tends  to  paint  the  company's  initials  on  the  wagon 
sides  in  laa-ge  letters,  but  whether  or  not  the  expenditure 
is  justifiable  is  questionable,  as  there  does  not  exist  the 
necessity  to  advertise  the  railway  company's  wagons  in 
the  same  way  that  a  private  trader  does  when  he  paints  his 
wagon  sides  with  much  advertising  matter. 

It  would  seem  that  black  is  the  natural  colour  for  a 
railway  wagon,  and  that  a  bitumastic  paint  or  tar  is  all 
that  is  necessary ;  or  if  the  wagon  timbers  were  subjected  to 
a  creosoting  process  such  that  when  placed  in  service  they 
were  not  capable  of  injuriously  affecting  the  traffic  placed 
in  them,  an  increased  life  would  be  assured  to  the  wagon. 

Presuming,  however,  that  black  is  the  colour  adopted, 
the  wagon  should  first  receive  a  coat  of  priming  colour, 
any  "  shalces "  in  the  timber  being  then  filled  up  with 
stopping;  the  wagon  should  then  receive  tliree  coats  of 
black  paint  mixed  in  oil,  the  owner's  name  being  then 
painted  in  the  standard  manner,  together  with  the  tare 
weight  and  cai'rying  capacity  of  the  wagon.  It  is  customarji- 
to  paint  the  sides  of  the  wheel  tyres  white  when  the  wagvn 
is  first  turned  out  into  service,  the  reason  being-  that  the 
wagon  examiners  are  thereby  informed  as  to  its  being  new 
out  of  the  shops,  and  are  enabled  to  give  to  it  the  somewhat 
greater  attention  to  the  running  gear  that  a  new  wagon 
should  have. 

(To  be  continued.) 


The  use  of  rust  joints  was  once  more  common  than  it  is  to-day 
(says  the  American  Machinist).  In  setting  up  steam  engines, 
the  foundation  plate  of  the  condenser  and  air  pump  was  roughly 
levelled  on  a  foundation  stone,  On  the  cast-iron  plate  were 
placed  and  bolted  the  condenser  and  air  pump,  their  lower 
flanges  being  about  f  in.  clear  of  the  rough  siu'face  on  which 
stood  the  projecting  fillet.  Tlie  air  pump  was  levelled  by  small 
wedges  driven  imder  the  flange,  and  the  whole  tightened  down 
by  the  bolts.  Into  the  space  below  the  flange  was  rammed 
sifted  hard  cast-iron  borings,  moistened  with  sal-ammoniac. 
Some  men  added  flowers  of  sulphur.  The  joint,  thus  hard- 
tamped,  was  left  to  dry  and  harden  for  a  few  days,  and  when 
well  done,  the  work  never  failed.  To-day,  it  seems  a  poor 
substitute  for  machined  STU'faces  and  a  thin  insertion.  The 
rust  joint  is  still  used  in  putting  tanks  together,  but  it  is  now 
possible  to  buy  cast-iron  tank  plates  and  well  cylinders,  machined 
so  as  to  be  water  tight  with  insertion.  When  a  tank  has  been 
caulked  with  a  rust  joint,  the  water  should  not  be  admitted  too 
soon,  especially  at  any  head,  as  it  will  wash  out  the  sal-ammoniac 
before  the  chemical  combination  is  complete,  tluis  spoiling  the 
joint  and  causing  the  tank  to  leak. 
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COMPENSATED  ALTERNATE-CURRENT 

GENERATORS.* 

By  Miles  Walker,  B.A. 

Before  euteriug  upon  the  compensating  methods  that  have 
been  proposed,  it  is  well  to  state  the  main  ends  which  such 
methods  should  liave  in  view;  in  other  words,  what  kind  of 
regulation  do  we  wish  to  obtain?  This  depends,  in  some 
measure,  upon  the  work  vi'hicli  the  machine  is  put  to.  We  may 
divide  the  cases  in  which  alternators  are  employed  into  the 
six  following  heads:  — 

(1)  Large  power  transmission  schemes,  where  power  is  trans- 
mitted from  a  cheap  source  to  large  and  small  consumers,  some 
near  by  and  some  far  away,  who  draw  current  at  any  power 
factor.  (2)  Large  power  stations  in  towns,  where  the  bulk  of 
the  load  is  for  lighting,  and  where  power  customers  are  not 
allowed  to  make  large  draughts  at  low  power  factors.  (3)  Large 
power  transmission  schemes  for  some  single  purpose,  as,  for 
instance,  the  supply  to  an  electric  railway,  where  the  bulk 
of  the  power  is  converted  into  direct  current  by  apparatus 
whose  power  factor  is  high.  (4)  Large  factories  using  many 
motors  and  some  power  for  lighting.  (5)  Power  transmission 
to  a  few  induction  motors,  as,  for  instance,  those  required  for 
haulage  gear.  (6)  Small  installations  for  mixed  lighting  and 
power. 

In  cases  (1),  (5),  and  (6)  very  good  regulating  generators  are 
required,  because  of  the  sudden  demands  that  may  be  made  at 
low  power  factors.  In  (5)  and  (6)  these  demands  may  be  great 
in  proportion  to  the  size  of  the  generators.  In  (1)  the  sudden 
demands  will  not  be  so  great  in  comparison  with  the  whole 
load,  but  the  customers  for  the  ligliting  power  will  be  affected 
by  small  changes  in  the  voltage,  and  the  drop  in  the  line  will 
aggravate  the  variation  in  voltage. 
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Fig.  1. — Behaviour  of  exciting  current  wiien  exciting  voltage  is  raised. 

In  case  (2)  a  good  regulating  generator  is  required,  notwith- 
standing the  high  power  factor  of  the  load,  because  at  lighting- 
up  time  the  load  comes  on  suddenly,  and,  however  great  the 
station  may  be  in  comparison  with  the  individual  consumer,  the 
incandescent  lamps  will  be  affected  if  the  generator  does  not 
regulate  well. 

Case  (3)  is  the  easiest  one  to  meet,  for  the  load  is  taken  at 
a  high  I'ower  factor,  and,  however  largo  the  sudden  demands 
may  be,  they  are  small  compared  with  the  total  load  on  the 
station;  moreover,  small  variations  in  the  voltage  will  not  call 
for  complaint. 

In  case  (4)  the  disturbance  to  the  lighting  is  likely  to  be 
great  when  motors  are  started  up,  unless  a  generator  of  fair 
regulation  is  employed. 

In  all  the  above  cases  good  regulation  is  desirable;  in  (1) 
and  (2)  it  is  most  important. 

The  generator  to  regulate  well  must  respond  instantaneously 
to  the  demand.  If,  when  the  load  is  thrown  on,  the  voltage 
falls  and  then  rises  slowly  by  some  automatic  means,  as  is 
the  case  with  most  compensated  generators,  the  machine  does 
not  fulfil  the  requirements. 

In  cases  (1),  (2),  (4),  and  (6)  such  a  generator  would  be  of 
very  little  more  service  than  a  machine  of  the  simple  type, 
whose  voltage  could  be  brought  up  on  a  rheostat,  and,  in  prac- 
tice, would  not  operate  as  well  as  a  non-compensated  machine 
of  good  inherent  regulation.  The  compensating  mechanism,  if 
it  is  to  be  of  real  service,  must  be  instantaneous  in  operation. 

It  is  for  this  reason  mainly  that  compensating  machines  are 
not  used  in  large  generating  stations  to-day.  Another  reason 
is  that  these  machines,  when  run  in  parallel,  will  have  large 

*  Abstract  of  a  paper  read  before  the  Manchester  Section  of  the  Institution  of 
Eiectrical  Engineers  on  November  29th,  1904. 


cross  currents  flowing  between  themselves,  and  will  tend  to 
"hunt"  unless  further  complications  are  added  to  steady  the 
load  on  each  machine. 

In  all  large  modern  power  plants  the  old  simple  type  of  field 
magnet  is  employed,  and  the  tendency — particularly  in  cases  (1) 
and  (2) — is  to  call  for  better  and  still  better  inherent  regulation. 
This  can  only  be  secured  by  making  the  ampere  turns  on  the 
field  magnet  great  relatively  to  the  ampere  turns  on  the 
armature,  and  good  regulation  in  this  way  can  only  be  secured 
by  increasing  the  cost  of  the  generator.  Rouglily  speaking, 
a  six  per  cent  regulating  generator  will  cost  15  times  as  much, 
as  a  twelve  per  cent  regulating  generator  of  the  same  output. 

It  is  not  right  to  judge  the  regulating  qualities  of  a  machine 
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Fig.  2. — Diagram  of  connections  for  Westinghouse  three-phase  composite  wound 
generators. 

by  the  rise  in  voltage  which  occurs  when  the  load  is  thrown 
off.  The  criterion  from  the  user's  point  of  view  is  the  percentage 
fall  from  normal  voltage  when  the  load  is  thrown  on.  Consider 
cases  (1)  and  (2),  for  instance:  A  machine  is  running  lightly 
loaded,  and  considerable  demand  for  power  is  suddenly  made. 
If  the  regulation  is  not  of  the  right  kind  the  lights  will  flicker 
percejatibly.  It  is  only  of  secondary  importance  to  the  user 
to  know  that  when  the  load  is  thrown  off  the  voltage  cannot 
rise  very  high.  I  wish  to  emphasise  this  point  particularly, 
because  of  late  years  there  has  been  a  tendency  among  manu- 
facturers to  define  the  regulating  qualities  of  an  alternator  by 
stating  the  rise  in  voltage  when  the  load  is  thrown  off. 

If  we  are  to  have  compensated  A.C.  generators  in  the  future 
they  must  not  only  be  instantaneous  in  their  operation  and 
run  well  in  parallel,  but  they  must  be  free  from  complication 
and  from  gear  that  requires  attention.  One  of  the  great 
advantages  which  an  alternate  current  generator  has  over  a 
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Fig.  3.— 120  kw.  three-phase  generator,  220  volts,  6,000  alts. 

direct  current  generator  is  in  the  absence  of  a  commutator.  The 
actaition  of  a  commutator  will  always  be  regarded  as  a  backward 
step,  unless  it  can  be  shown  that  it  is  free  from  sparking,  is 
inexpensive,  and  permanent  in  its  nature. 

Another  important  requirement  is  the  applicability  to  steam 
turbine-driven  generators.  Most  of  the  large  steam-driven 
A.C.  generators  in  the  future  will  be  turbo  generators.  The 
commutator  is  not  a  desirable  adjunct  to  a  high-speed  machine. 

We  will  confine  our  attention  to  synchronous  machines,  for 
these  hold  the  commercial  field  to-day,  and  are  likely  to  do 
so  in  the  future.    The  subject  of  asynchronous  generators  is 
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too  larg-e  to  touch  upon  in  this  paper,  and  the  methods  of 
compensating'  them  would  require  a  paper  to  itself. 

The  following-  table  gives  a  classification  of  the  various 
methods  of  compensating  synchronous  generators,  and  shows 
how  they  are  related  to  each  other.  Most  of  the  methods 
operate  by  changing  the  exciting  current. 

Methods  of  Compensating  Synchronous  A.C. 
Generators. 


Altering  excitation  of  field.  By  armature  field. 

I  


By  rectified  A.    By   rectified   current  By  operating  on  By  rheostat 

current    sup-      supplied    to    main  exciter    with  controlled 

plied  to  sepa-      winding,  dependent  alternate  cur-  by  automatic 

rate  winding.       on  power  factOr(Hey-  rent.  means, 
land),  (Latour). 

I  


By  commu-  By  commu-  By  electro- 
tat  or  on  tator  run  lytic  or 
generator.      by    syn-  vacuum 

chronous  rectifier. 

motor. 


Single-phase  cur-  Polyphase  cvu'- 
rent  (Westing-  rent  (General 
house  Co.)  Electric  Co.) 


Direct  driven  syn-  Direct  'driven  ex-  Frequency  changer  By  alternate  cur- 
chronous exciter  citer  fed  with  A.  feeding  alternate  rent  operating 
with  alternate  current  in  inde-  cvirrent  into  arma-  on  field  magnets 
current  fed  into  pendent  winding  ture  of  direct  oi  exciter 
D.  C.  winding  (Leblanc), (Daniel-  driven  exciter  (Crompton). 
(Rice).  sou),(Boucherot).  (Steinmetz). 

One  method  that  I  will  describe  in  this  paper  preserves  the 
field  excitation  constant  and  utilises  the  armature  field  to  raise 
the  voltage.  It  is  impossible  to  change  the  field  current  with 
sufficient  rapidity  to  prevent  fluctuation  in  the  voltage  when 
a  considerable  fraction  of  the  load  is  thrown  on.  To  see  how 
true  this  is,  consider  the  value  of  the  self-induction  of  a  I 
generator  field.  A  twenty-five  cycle  generator  of  500  k.w. 
capacity,  running  at  300  r.p.m.,  125  volts  excitation,  will  have 
a  self-induction  in  the  field  of  about  5  henries  and  a  resistance 
of  about  2  4  ohms.  Suijpose  that  while  it  is  running  at  half 
load,  with  40  amperes  in  the  field,  one-fifth  load  in  addition  at 
power  factor  '9  is  suddenly  switched  on,  and  the  voltage  falls 
four  per  cent.    The  exciter,  let  us  assume,  is  compensated  so  as 
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Fig.  4.    120  kw.  generator,^220  volts,  6,000  alts.. 

to  immediately  raise  the  voltage  of  excitation  six  per  cent.  Fig. 
1  shows  what  happens  to  the  exciting  current.  It  begins  at 
40,  and  rises  gradually  to  42  4  amperes  (the  current  necessary 
to  restore  the  voltage,  taking  into  account  saturation  of  iron). 
The  voltage  drops  the  instant  the  load  is  thrown  on.  After  one 
second  it  has  half  recovered  itself,  and  in  about  four  seconds  it 
is  restored  to  practically  full  value.  That  is  not  perfect  regu- 
lation.   Consumers  object  to  these  little  fluctuations. 

Tlie  advantage  of  employing  the  armature  field  to  restore 
the  voltage  is  that  its  effect  is  instantaneous. 

We  will  consider  first  the  method  of  compensating  by  altering 
the  field  excitation.  Broadly,  there  are  four  methods  of  doing 
this :  — 

(a)  By  a  rectified  current  supplied  to  a  separate  grinding. 
(Simple  composite  wound  generators.) 

(h)  By  a  rectified  current  increasing  with  decreasing  power 
factor  supplied  to  the  main  winding  (as  in  the  generators  of 
Heyland  and  Latour.) 


(c)  By  operating  upon  the  exciter  with  the  alternating  current 
so  as  to  raise  its  voltage  (as  in  the  methods  of  Rice  and  Leblanc.) 

{<!)  By  operating  a  rheostat  automatically.  There  arc  numer- 
ous methods  of  doing  this,  but  they  do  not  fall  within  the 
compass  of  this  paper. 

The  simple  rectification  of  alternate  current  for  exciting 
purposes  is'well  illustrated  in  the  case  of  the  old  Westinghouse 
composite  wound  generator.  This  machine  has  been  on  the 
market  since  the  early  days  of  alternators,  and  is  still  doing 
good  service  on  loads  of  nearly  constant  power  factor. 

Fig.  2  gives  a  diagram  of  the  connections  of  this  type  of 
maclune.  The  current  from  the  armature  passes  through  a 
series  transformer,  producing  a  secondary  current  which  is  pro- 
portional to  the  load.  This  secondary  current  passes  to  a  com- 
mutator, by  which  it  is  converted  into  a  uni-directional  current, 
which  goes  to  an  auxiliary  field  winding,  so  that,  as  the  load 
increases,  the  field  becomes  stronger. 

The  rectification  of  an  alternate  current  supplied  to  an 
auxiliary  winding  by  means  of  a  simple  commutator  is  an 
exceedingly  interesting  problem,  because  the  conditions  that 
control  sparkless  commutation  lend  themselves  with  wonderful 
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Fio.  5.  Fig.  6. 

precision  to  theoretical  investigation.  One  would  think  at  first 
glance  that,  with  the  great  self-induction  in  the  circuit,  sparking 
must  always  occur,  but  the  short  circuiting  of  the  segments  of 
the  commutator  during  a  certain  interval  enables  the  commu- 
tation to  be  carried  out  perfectly,  even  vnth  cupper  brushes  and 
without  any  shifting  of  these  brtishes  between  no  load  and 
full  load,  provided  the  power  factor  remains  constant. 

Three  years  ago,  the  author  experimented  on  these  composite 
wound  machines,  recording  the  positions  of  the  brushes,  and 
taking  the  wave  forms  of  the  currents  to  see  how  far  the  pheno- 
mena observed  agreed  with  what  might  be  foretold  by  theory, 
and  particularly  to  see  what  prospect  there  might  be  of  applying 
a  simple  commutator  of  this  kind  to  largo  central  station 
generators,  and  compounding  tliom   at  low  power  factors. 

This  has  been  done  in  the  curves,  fia:s.  3  and  4,  which  show 
how  nearly  the  actual  wave  forms  follow  the  calculated  wave 
forms.  Fig.  3  shows  the  operation  of  the  machine  under 
normal  conditions,  with  a  big  lead  (<t>^  =  '7  of  jiitoh)  given  to  the 
brushes.  It  is  with  a  great  lead  that  the  commutation  is  most 
stable,  for  the  reasons  to  be  .seen  later. 

The  ftill  lines  in  fig.  3  give  the  calculated  wave  forms, 
assuming  a  sine  wave  for  the  armature  current.  The  dotted 
curves  show  the  actual  observed  wave  forms  of  the  armature 
current  and  rectified  current.  It  will  be  seen  that  the  theory 
not  only  enables  one  to  calculate  very  closely  the  value  of  the 
rectified  current,  but  also  to  foretell  with  great '  precision  the 
position  of  the  brushes  at  which  good  commutation  will  take 
place. 

During  the  active  period,  beginning  at  about  145  deg.  in  fig. 
3,  the  primary  current  is  on  the  upward  slope.  This  causes 
an  increasing  magnetising  current  in  the  transformer,  producing 
an  electro-motive  force  in  the  secondary  circuit,  and  causing  the 
secondary  current  to  rise,  as  indicated  by  the  line  marked 
"  comp.  current  observed."  xVt  about  198  deg.  the  positive  and 
negative  brushes  are  both  short  circuited  by  the  commutator. 
The  current  in  the  secondary  of  the  transformer  is  left  to  follow 
the  primary  current  according  to  the  laws  stated  above,  while 
the  current  in  the  magnetising  coils  begin  immediately  to  sink 
according  to  a  logarithmic  law,  it  being  maintained  only  by 
the  self-induction  of  the  winding.  At  the  point  325  dog.  the 
active  period  commences  again,  the  condition  of  non-sparking 
being  that  at  this  instant  the  current  in  the  secondary  winding 
of  the  transformer  shall  be  equal  to  the  current  in  the  niagnctis- 
iusr  coils.  In  plotting  figs.  3  and  4  the  phase  position  of  the 
full  lines  in  relation  to  the  active  and  short-circuit  periods  is 
that  indicated  by  the  above  theory,  while  the  phase  position 
of  the  dotted  lines  is  that  observed  in  practice. 

In  fig.  4  the  lead  is  very  small,  being  equal  to  only  '08  of 
pitch.  This  is  a  condition  under  which  the  machine  is  not 
run  in  practice,  because  with  a  small  lead  the  commutator  is 
sensitive  to  variations  of  load  ;  and,  though  a  sparkless  position 
can  be  found,  the  change  in  load  causes  flashing  at  the  brushes. 
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The  reason  of  this  is  easily  seeu  in  iig.  4.  Fur  the  greater 
part  of  a  revolution  the  rectified  current  is  under  the  control  of 
the  secondary  current  in  the  series  transformer.  With  a 
theoretically  perfect  series  transformer  and  a  pure  sine  wave 
in  the  primary,  the  seoondai'y  current  would  follow  the  primary 
exactly,  but  partly  on  account  of  the  saturation  of  the  iron  in 
the  transformer,  and  partly  on  acco\int  of  the  flat  top  to  the 
armature  current  wave  form,  the  secondary  current  is  not  able 
to  follow  the  primary,  so  that  tlie  theory  is  to  a  certain  extent 
inapplicable.  In  fig.  4  the  observed  secondary  wave  form  rises 
at  tirst  (betw  een  140  deg.  andlSOdeg.)  wi'th  the  primary.  At 
180  deg.  the  primary  bt'comes  iiat  topped,  which  means  that  there 
is  no  increasing  m  ignetising  current  in  the  series  transformer. 
The  secondary  electro-motive  force  being  almost  zero,  the 
secondary  ciu-rent  begins  to  sinlv  according  to  a  logarithmic  law, 
just  as  though  the  shoii:  circuited  period  had  set  in.  This  has 
tlie  effect  of  disturbing  the  theoretical  values  of  the  currents 
in  the  magnetising  coils  and  the  transformer  secondary  at  the 
commencement  of  the  active  period,  so  that  the  position  of 
the  brushes  for  sparkless  commutation  differs  very  widely  from 
what  would  be  arrived  at  by  theory. 

The  conclusions  arrived  at  are  as  follow:  — 
For  a  given  normal  lead  between  the  brushes  and  with  a  definite 
power  factor,  there  is  a  perfectly  definite  "  position  of  rocking  " 
at  which  sparkless  commutation  will  occur,  and  this  position 
is  independent  of  the  load.  It  would  be  possible  to  run  spark- 
lessly  at  any  power  factor,  provided  the  phase  position  of  the 
commutator  followed  the  phase  position  of  the  current.  This 
can  be  achieved  by  driving  the  commutator  by  a  small 
synchronous  motor  placed  in  series  with  the  current  to  be  com- 
Uiutated.  The  motor  can  be  made  so  small  that  its  reactive 
effect  upon  the  current  is  negligible. 

The  slight  sparking  caused  by  the  changes  in  wave  form, 
which  prevent  the  theory  being  completely  applicable,  can  be 
obviated  by  using  a  number  of  brushes  with  varying  lead  con- 
nected in  parallel  through  resistances. 

Next,  the  question  arose,  could  the  excitation  of  the  generatoi- 
by  means  of  a  simple  commutator  of  this  kind  be  made  dependent 
on  the  power  factor,  so  that,  as  the  power  factor  decreased,  the 
excitation  increased?  The  answer  is  that  it  could.  We  cannot 
go  fully  into  this  matter  here,  because  compensation  by  rectifi- 
cation of  alternate  current  is  not  the  main  subject  of  this  paper 
It  is  sufficient  to  point  out  that  in  a  polyphase  machine  (what- 
ever the  number  of  phases)  it  is  always  possible  by  a  single 
arrangement  of  transformers  to  obtain  two  currents  at  right 
angles  in  phase.  One  of  these,  O  V,  fig.  5,  can  be  made  con- 
stant, and  fixed  in  position  by  the  phase  of  the  voltage.  The 
other,  0  C,  can  be  made  proportional  to  the  load  and  at  right 
angles  to  O  V  when  the  load  has  a  power  factor  unity  and 
making  an  obtuse  angle  to  it  at  lower  power  factors  (see  fig.  6). 
It  is  well  known  that  the  resultants,  such  as  V  C,  V  C,,  ete., 
are  almost  proportional  to  the  exciting  currents  required  under 
the  different  conditions  of  load,  provided  O  C  and  O  V  are 
properly  proportioned  to  the  characteristics  of  the  generator. 
If  then  the  current  V  C  is  made  uni-directional  by  means  of 
a  sparkless  commutator,  as  indicated  by  the  above  theory,  we 
have  achieved  the  desired  result.  Such  a  method,  however, 
does  not  give  a  generator  which  responds  instantaneously  to 
sudden  changes  of  load,  because  it  is  impossible  to  change  the 
field  current  suddenly.  For  this  reason  attention  was  directed 
to  another  method  of  compounding,  which  promised  to  be 
instantaneous  in  operation  and  to  do  away  with  the  commutator 
altogether. 

But,  returning  to  our  classification  table,  we  have  not  yet 
finished  with  the  rectified  current  methods.  The  General 
Electric  Company  of  America  many  years  ago  adopted  the  style 
of  commutator  shown  in  fig.  7.  Tlie  three  ends  of  a  star  wind- 
ing, which  would  ordinarily  be  connected  to  a  common  junction, 
are  connected  to  a  three  part  commutator,  which  supplies  uni- 
directional current  to  two  brushes  in  series  with  the  auxiliary 
winding.  Where  the  number  of  poles  is  greater  than  two,  the 
number  of  segments  of  the  commutator  is  proportionally  in- 
creased. Shunt  resistances  are  u.sed  to  helvi  out  the  commu- 
tation and  enable  the  amount  of  compounding  to  be  adjusted. 

The  electrolytic  rectifier  has  received  a  great  deal  of  attention 
of  late  years,  and  various  experimenters  have  so  increased  its 
efficiency  and  lasting  qualities  that  there  seems  some  prospect 
in  the  future  of  its  competing  with  the  commutator. 

The  Cowper-Hewitt  mercury-vapour  rectifier,  too,  is  coming 
every  day  nearer  and  nearer  to"  perfection. 

One  of  the  uses  to  which  these  rectifiers  can  be  applied  is 
the  compounding  of  alternate  current  generators.  The  amount 
of  current  to  be  rectified  is  small  in  comparison  with  the  out- 
put of  the  generator,  and  the  employment  of  the  method  des- 
cribed in  figs.  5  and  6  gives  at  once  a  generator  compounded 
for  any  power  factor. 

(To  be  continued.) 


Locomotive  Contracts  — Me.ssrs  Robert  Stephenson  and  Co.,  loco 
motive  builders,  Darlington,  have  aecui-ed'  an  order  for  ten  lai'ge 
locomotives  for  the  Shanghai-Nanking  Railway. 


JOHNSTONE'S   LIQUID    FUEL  BURNER. 


Many  iiiiiids  liave  been  brought  to  bear  on  the  subject  of 
'burning  liquid  fuel  in  boiler  furnaces,  and  numerous  designs 
of  ^burners  have  been  placed  on  the  market  for  the  pui  pose 
of  effectively  vaporising  and  atoanising  the  oil  before  it 
d,s  introduced  into  the  furnace.  The  inal)ility  of  being  aljle 
to  do  this  successfully  lias  caused  many  engineers  to  give 
up  the  attempt.  The  far-reaching  l)enefits  that  liave  been 
proved  to  accompany  tlie  adoption  of  liquid  fuel  foi' 
numerous  purposes,  when  it  can  be  consumed  economically 
and  without  snnoke  and  noise,  have  induced  designers  to 
persist  in  their  efforts  to  produce  a  l)urner  tliat  does  no! 
ohoke,  can  be  easily  regulated,  and  is  efficient. 

In  the  Johnstone  ^burner  this  has  been  accomplished. 
The  acco'ui'panying  illustratiion  gives  a  section  of  this 
l)urner,  from  wliich  its  working  can  be  traced;  d  is  the 
steam  inlet,  m  the  oil  inlet,  and  c  a  coil  through  which 
.•^team  is  made  to  pass  to  the  chamlier  e,  and  subsequently 
l)y  the  passage  k'  to  the  annular  space  between  the  hollow 
sleeve  r/  and  tlie  spindle  /?.  In  operation  the  oil  drips  into 
the  vaporiser  and  comes  in  contact  with  the  steam  coil, 


where  it  is  gasified.  The  steam,  after  traversing  the  coil, 
passes  through  to  the  nozzle,  where  it  is  allowed  to  issue 
round  the  flared  end  of  the  spindle  h,  inducing  with  it  the 
oil  vapour  round  the  seating  of  the  sleeve  g.  In  fitting 
the  burner  to  a  furnace  door,  a  hole  ds  out  in  the  latter 
somewhat  larger  in  diameter  than  the  burner,  and  in  this 
the  appliance  is  placed.  In  startimg  the  burner  the  oil  is 
admitted  into  the  chamber  surrounding  the  coil  e,  when 
steam  is  turned  on,  the  drain  cock  being  kept  open  to 
drain  the  water  of  condensation.  In  the  absence  of  other 
supply  of  steam  any  rubbish  can  be  utilised  and  burned 
to  raise  an  initial  force  of  about  51b.  When  tlie  oil  is 
sufficiently  heated  the  drain  cock  is  closed,  and  the  steam 
is  allowed  to  pass  through  the  valve,  draining  with  the 
vapour. 

This  vapour  or  highly-heated  oil,  according  to  its  specific 
gravity,  spraj's  as  it  were  over  a  hase  formed  of  firebricks 
in  the  shape  of  an  a.rah.  All  that  is  wanted  is  a  torch  for 
lightine;  the  burner,  the  blaze  from  which  is  regulated  to 
a  nicety,  and  there  is  absolutely  no  smoke,  for  a  perfect 
combustion  ds  attained,  these  being  vei'v  important  points. 
The  whole  system  can  be  readily  fixed. 

From  several  recent  and  highly  satisfactory  trials  made 
with  this  burner  on  a  locomotive  running  between  London 


December  9,  iy04j  THE    PRACTICAL  ENGINEER. 


667 


aud 'Brighton,  covering  2,128  miles,  with  an  average  load 
of  14  vehicles,  the  average  oil  coiisiuuption,  including  the 
cost  of  raising  steaini,  was  24  0'2  lb.  per' mile. 

On  an  official  test  with  the  ex/press  engine  Sheffield," 
of  the  London,  Brighton,  and  South  Coast  Railway,  the 
"up"  journey  was  made  in  1  Iiour  10 minutes,  station  to 
station,  with  a  consumption  of  I'Hi)  gallons  of  oil  per  niile, 
and  on  the  "'down'"  journey,  which  took  1  hour  15  minutes, 
the  consumi^tion  recorded  was  2'39  gallons  per  miile.  Mr. 
Billington,  of  the  locomotive  and  carriage  departments, 
de.scribes  the  results  as  "  very  satisfactory,  the  regulation 
was  easy,  and  there  was  a  freedom  frojii  smoke." 

Careful  tests  liave  also  been  earned  out  with  the 
Johnstone  burner  at  the  engineering  works  of  Messrs. 
Caird  and  Rayner  at  Limehouse  for  the  information  of 
the  Admiralty  and  others,  the  results  being  most  gratifying, 
and  tlie  Admiralty  autliorities  are  now  taking  mucli  intei-est 
in  this  valuable  invention. 

This  burner  is  made  under  the  patents  of  the  Johnstone 
Liquid-fuel  System,  2,  Norfolk  Street,  Strand,  Lomdion,  W.C. 


LOSS    OF    HEAT    FROM    IRON  PIPES. 


The  Canadian  S(X;iety  of  Civil  Engineers  i)u))lishes  a  paper 
by  Mr.  R.  W.  Leonard  on  the  above  subject,  which  deals 
witlL  the  loss  of  heat  from  pipes  carrying  warm  water.  He 
made  experiments  on  1  in.  and  2  in.  pipes,  black,  and  rusty 
l)lack,  of  ordinary  type,  on  2  in.  pipe  and  28  and  26  gauge, 
or  0  016  in.  and  '018  in.  thick,  on  2  in.  lap-welded  boiler 
tube,  and  1  in.  welded  galvanised  steam  pipe.  Tlie  pipes 
were  filled  with  warm  water  and  exposed  to  air.  A  2  in. 
black  pipe  O  lo-iin.  thick,  containing  51b.  of  water,  had  a 
surface  of  2  20  square  feet,  being  3'54:  ft.  long.  It  cooled 
from  142  deg.  Fah.  to  32  deg.  Fah.,  and  lost  heat  at  tlie 
rate  of  124  British  thermal  units  per  hour  in  still  air  at 
7  deg.  to  10  deg.  Fah.  Cooled  from  126  deg.  to  32  deg.. 
rlie  loss  was  112'6  units  under  the  same  conditions,  and 
217'3  units  in  an  air  current  of  8  to  12  in.  per  second  at 
5  deg.  to  7  deg.  Fah.  of  temperature,  thus  showing  the 
extreme  importance  of  non-movement.  In  water  at  32  deg. 
Fah.  the  same  pipe  lost  heat  at  the  rate  of  309  units  per 
hour  when  cooled  from  126  deg.  to  32  deg,  and  at  269 
units  when  cooled  only  from  116  deg.  to  32  deg.  In  a 
current  of  only  IJ  in.  per  second  of  water  at  32  deg.,  and 
cooling  from  116  deg.  to  32  deg.,  tlie  loss  was  as  high  as 
849  units  per  hour.  Cooled  from  142  deg.  to  32  deg.,  a 
2  in.  pipe  only  0  095  in.  thick  cooled  at  the  rate  of  1367 
units  in  still  air  of  7  deg.  to  10  deg.,  of  385  units  in  still 
water  at  32  deg.  Fah.,  and  of  1,005  units  hi  a  current  of 
l|in^  per  second.  Thin  galvanised  pipes  lost  heat  at 
higher  rates,  and  thin  tinned  pipes  at  still  higher  rates. 
The  figures  obtained  are  consistent.  The  .special  use  of 
the  information  seems  to  be  to  assist  in  calculating  how 
much  water  must  be  pumped  through  the  hollow  bars  of 
a  rack  in  a  mill  flow  to  prevent  the  adhesion  of  frazil  ice. 
A  veiy  slight  rise  of  temperature  will  stojj  the  adherence 
of  frazil.  It  is  recommended  that  the  circulating  fluid 
be  something  freezing  at  a  low  temperature,  so  as  not  to 
solidifj'  when  pumping  is  stopped.  The  amount  of  warm 
fluid  to  be  circulated  at,  say,  66  deg.  is  not  great,  for  a 
very  slight  excess  of  temperature  will  suffice. 


New  Works  at  Traffohd  Pahk. — It  i.s  anuounced  tbat  the  Ameri- 
can Car  and  Foundry  Company  have  acquired  a  site  in  Trafford  Park 
for  the  purpose  of  erecting  large  works  for  the  manufacture  of  railway 
wagons  and  carriages.  This  company  already  p  'Ssess  fifteen  large  works 
in  the  United  States,  and  their  daily  "  output "  is  more  than  three 
hundred  wagons  and  carriages.  They  have  just  undertaken  a  contract 
for  the  supply  of  the  railway  carriages  for  the  Baker  Street  and  Water- 
loo Underground  Railway  in  London.  All  these  carriages  will  be  built 
and  finished  at  the  new  establishment  in  Traiford  Park.  The  only 
portion  of  the  work  which  will  be  imported  will  be  the  steel  work, 
which  will  be  received  in  a  finished  state.  The  remainder  of  the  work 
will  be  done  in  England. 


THE    METAL  MARKETS. 

Novemuku. 

J'i;/  /yo?i.— Although  stocks  are  increasing  and  shipments  unsatis- 
factoi'y,  pig-iron  prices  continue  to  advance  under  the  influence  of 
improving  reports  from  America.  Speculation  in  warrants  was  the 
ruling  feature  of  the  markets  during  November.  Cleveland  warrants, 
on  the  30th,  touched  48.s.,  a  higher  figure  than  has  lieen  known  sinpe 
early  in  Api-il,  1903.  The  total  advance  in  the  price  of  these  warrants 
during  the  month  was  3s.  T^d.  per  ton.  (Jrdinary  contumeis,  hovvevei-, 
bought  very  little  iron,  as  they  can  see  no  justification  f<->r  the  advance, 
there  being  nothing  in  trade  which  really  warrants  it,  and  they  prefer 
til  await  the  coUajise  which  they  think  must  inevitably  soon  follow.  A 
gamble  in  warrants,  such  as  the  present,  with  so  little  in  general  trade 
to  back  it,  has  probably  never  lieen  known  liefore.  The  si  ipmeuts  of 
pig  iron  from  the  Cleveland  District  during  November  only  reached 
68,607  tons,  which  is  less  than  on  record  for  any  November  since  1893 
and  worse  than  those  of  any  month  for  about  three  years  past.  Cleve- 
land No.  3  g.m.b.  was  (juoled  by  makers  at  47s.  6d.  per  ton  at  t'le  end 
of  the  month,  when  No.  i  foundry  was  fetching  46s  ;  No.  4  forge,  44s.; 
mottled,  4-'!s. ;  and  white,  42-i.  The  situation  in  the  hematite  iron  trade 
of  this  district  has  improved,  and  mixed  numbers  ai  e  now  at  53s.  per 
ton,  and  No.  4  has  been  advanceil  to  .50s.  At  Barrow-in-Furness  the 
business  doing  in  hematite  pig  iron  shows  signs  of  improvement,  and 
forward  sales  are  now  being  made  more  freely.  Prices  have  been 
advanced,  makers  now  ijuotiug  .'>4s.  to  55s.  for  mixed  Bessemer  numbers, 
net,  f.o.b. 

The  total  shipments  of  pig  iron  fiom  the  United  Kingdom  this  year 
up  to  November  25  show  decreases  when  compared  with  tho.se  for  the 
corresponding  period  of  last  year  of  about  42,000  tons  from  Scotland, 
about  37,000  tons  from  Cumberland,  and  nearly  200,000  tons  from 
Cleveland. 

The  number  of  furnaces  in  blast  in  the  last  week  of  November  were 
85  in  Scotland,  77  in  Cleveland,  and  25  in  Cumberland,  against  87,  80, 
and  25  respectively  a  year  previous.  Further  advances  have  l)een  made 
in  the  prices  of  Scotch  makers'  iron  ;  g.m.b.  No.  1  is  now  quoted  at 
54s  at  Glasgow,  and  No.  3  50s.  6d.  'J"he  ))rices  of  Scotch  makers' 
hematite  are  also  advancing,  the  general  quotation  now  being  57s.  per 
ton  delivered  at  West  of  Scotland  .steel  works.  The  arrivals  of  Middles- 
brough pig  iron  at  Grangemouth  during  the  past  eleven  months  show 
a  decrease  of  over  95,000  tons  compared  with  last  year. 

On  the  London  Metal  E.xchange  the  daily  settlement  prices  for  all 
thi-ee  classes  of  pig  iron  advanced  about  3s.  per  ton  on  the  month  ;  thus 
Scotch  iron  advanced  from  50s.  6d.  on  the  1st  to  53s.  6d.  on  the  30th  ; 
Cleveland  advanced  from  44s.  7^d.  per  ton  on  the  1st  to  4Ss.  on  the 
30th,  and  hematite,  which  was  officially  quoted  52s.  6d.  on  Novem- 
ber 1st,  was  up  to  55s.  6d.  per  ton  on  November  30tb.  The  average 
values  over  the  whole  month  figure  out  at  51s.  Sjd.  for  Scotch,  46s.  1  jd.. 
for  Cleveland,  and  53s.  9d.  for  hematite,  and  compare  with  50s.  6d., 
43s.  Siid.,  and  52s.  6d.  respectively  for  October. 

The  stocks  of  pig  iron  in  the  public  stores  continue  to  increase,  as 
will  be  seen  from  the  following  statement  giving  the  (juantities  held  on 
the  1st  and  on  the  30th  of  the  month. 


Public  Stores  Stocks  of  Pig  Iron. 


Nov.  l8t. 

Nov.  31st. 

Tons. 

Tons. 

9,524 

9,970 

116,208 

149,600 

Oonnars,  at  Middlesbrough,  hematite  

300 

300 

12,392 

12,392 

l  i.  a's  

138,424 

172,262 

Aggregate  increase,  33,t;38  ton?. 


Manufactured  Iron  and  Steel. — The  condition  of  the  finished  iron 
and  steel  trades  improves  slowly,  but  now  that  the  wages  difficulty  in 
the  shipbuilding  industry  is  practically  settled  theie  is  some  prospect 
of  bu-iness  coming  forward  more  freely.  At  Middlesbrough  the  prices 
of  steel  angles  and  joists  have  been  advanced  by  5s.  per  ton.  Steel 
ship  angles  here  are  now  £5  5s.  per  ton,  steel  engineering  angles  £5  lO.s. 
per  ton,  and  steel  joists  £5  5s.  per  ton,  all  subject  to  the  customary 
2i  per  cent  discount.  .Steel  ship  plates  remain  firm  at  £5  12s  6d  per 
ton,  and  iron  ship  plates  continue  at  £6.  Steel  bars  sell  at  £6,  and 
iron  bars  at  £6  2s.  6d,  less  2^  per  cent.  The  rail  trade  continues  fairly 
brisk  with  heavy  sections  in  steel  at  £4  10s.  per  ton  net  at  works.  For 
September  and  October  the  average  net  selling  price  of  the  manufactured 
iron  delivered  by  the  selected  firms  included  in  the  return  presented 
to  the  North  of  England  Board  of  Conciliation  and  Arbitration  was 
£5  19s.  l'03d.  per  ton,  or  2'66d.  per  ton  less  than  in  the  previous  two 
months.  Wages  wUl  remain  unaltered  during  December  and  January. 
Realised  prices  have  this  year  fallen  4s.  972d.  pei-  ton,  and  are  now 
£2  63.  lOd.  below  the  highest  touched  in  recent  years— i  e.,  £8  5s.  lid. 
per  ton  in  October,  1900.    Lower  prices  than  those  of  the  last  ascer- 
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tainuieut  were  reported  in  1895  and  1886,  the  realised  price  iu  the 
latter  yeai-  having  been  the  lowest  on  lecord,  or  £4  lis.  2d.  per  ton. 

The  average  prices  in  the  last  two  months  for  the  individual  classes 
of  material  were  : — 


Per  ton. 

Compared  with  previous 
two  months. 

£  a.  d. 

5   6  2 

Decrease  of  Cs.  4d. 

5  19  4 

Increase  of  lOJd. 

5  IS  r 

lucreaso  of  Id. 

6   2   7  _ 

Dccriase  of  2a.  8d. 

Scotch  steel  makers  have  re-established  the  price  of  ship  plates  at 
£5  15s.  per  ton,  less  5  per  cent,  and  have  also  raised  the  price  of 
angles  to  £5  5s.,  less  5  per  cent.  It  is  understood  that  these  advances 
are  due  to  the  fact  that  at  the  recent  reduction  makers  booked  a  con- 
siderable amount  of  work,  and  are  now  in  a  position  to  refuse  new 
contracts  at  the  old  rates- 

Copper. — The  visible  supply  of  copper  at  the  beginning  of  Novembei" 
stood  at  13,490  tons,  and  the  stocks  iu  England  and  France  then 
amounted  to  8,090  tons.  On  the  15th,  the  visible  supply  had  increased 
to  14,423  tons,  and  the  stocks  to  8,598  tons.  Notwithstanding  this 
advance,  values  hardened  steadily,  the  possibility  of  a  shortage  in 
supplies  in  the  near  future  having  caused  active  buying  in  nearly  every 
department.  In  this  country  business  with  manufacturers  has  con- 
siderably extended,  while  exports  are  increasing,  Germany,  Russia, 
and  Austria  having  bought  well,  especially  for  electrical  purposes. 
The  sulphate  of  copper  makers  have  also  bought  largely,  absorbing 
almost  all  the  available  supplies  of  Chile  bars,  these,  for  December 
and  January  shipment,  being  freely  bought  by  sulphate  makers  at 
fairly  high  premiums.  Refined  co[iper  was  somewhat  neglected  by 
European  consumers,  and  although  it  has  followed  the  advance  in  the 
standard  market,  it  has  not  done  so  to  the  full  extent.  Generally,  con- 
sumers were  nervous  of  an  appearance  of  instability  in  the  speculative 
market.  Producers,  however,  held  firmly,  and  only  in  one  or  two 
instances  were  concessions  made  by  nervous  dealers.  On  the  London 
Metal  JCxchauge  the  daily  settlement  price  of  standard  copper  on  the 
1st  of  the  month  was  £62  12s.  6d.  Advancing  steadily,  it  reached 
£67  on  the  21st,  and  subsequently  fluctuated  between  £65  15s.,  and 
£67  2s.  f  d.  per  ton,  the  latter  figure  being  the  official  quotation  on  the 
30th.  Over  the  whole  month  the  average  value  works  out  at 
£65  Is.  lid  per  ton,  which  compares  with  £59  18s.  lid.  for  October 
Strong  sheets,  at  the  close  of  the  month,  were  fetching  £81  per  ton, 
and  best  selected  £71  to  £71  \^a.  per  ton. 

Tin. — A  substantial  reduction  in  the  backwardation  for  forward 
metal,  ma'nly  due  to  the  sale  of  some  hundieds  of  tons  of  cash  tin, 
relieved  tht'  tightness  of  warrants  early  in  the  month.  The  industrial 
revival  in  America  is  evidently  compensating  to  a  large  extent  for  the 
'general  quietness  in  tin,  and  now  consumption  seems  to  be  sufficient  to 
absorb  even  somewhat  heavier  Straits  supplies.  Some  rather  heavy 
selling  took  place  prior  to  the  Banka  sale  on  the  24th,  but  the  high 
result  of  the  latter  — the  average  price  realised  being  equal  to  a  ])arity 
of  £134  15s. — caused  heavy  bear  covering  as  well  as  fresh  speculative 
buying  and  further  American  purchases,  culminating  in  a  sharp  advance 
in  values.  On  the  London  market  the  dailv  settlement  price  for  Straits 
tin  fluctuated  between  £131  12s.  6d,  and  £183  from  the  1st  to  the  25th, 
on  which  date  it  advam  ed  to  £135,  and  subsequently  advanced  still 
further,  reaching  £136  10s  on  the  29th.  The  average  quotation  taken 
over  the  whole  month  was  £132  19s.  lOd.,  and  compares  with  £130  lis. 
per  ton  for  the  previous  month.  English  ingots  at  the  close  of 
November  were  fetching  £137  to  £138  per  ton.  Shipments  of  tin  from 
the  Straits  during  November  amounted  to  5,400  tons,  of  which  3,450 
tons  came  to  London,  1,150  tons  went  to  Amei  ica,  and  the  remaining 
800  tons  to  the  Continent. 

Lead. —  Lead  advanced  on  speculative  buying  of  forward  delivery. 
Spanish  now  sells  at  about  £12  18s.  9d.,  and  English  at  about  £13  5s. 
per  ton.  Mr.  Julius  Matton  states  that,  according  to  the  latest  reports 
available,  the  world's  pn>duction  of  pig  lead  last  year  amounted  to 
910,000  tons,  as  compared  with  903,000  tons  in  1902,  and  875,000  tons 
in  1901.  The  English  imports  from  all  sources  totalled  229,271  tons 
last  year,  231,818  tons  in  1902,  and  218,060  tons  in  1901.  The  average 
price  for  the  year  1903  of  soft  lead  in  London  was  £11  lis.  8d.  per  ton. 
The  English  imports  for  October  were  15,956  tons,  as  against  16,256 
tons  in  October,  1903. 

Spelter. — Consumers  of  spelter  appeared  to  be  very  short  of  stock, 
and  pressed  for  delivery  against  contracts,  but  producers  were  mostly 
unable  to  meet  the  demands  made  upon  them.  It  is  expected  that,  in 
view  of  the  greatly-increased  continental  consumption,  there  will  be 
still  greater  difficulty  in  securing  supplies  in  the  near  future  uuless  the 
higher  prices  induce  America  to  send  us  further  quantities.  G.O.B.'s 
at  the  close  of  the  month  were  fetching  £25  to  £25  2s.  6d.,  and  special 
sorts  £25  5s.  to  £25  lO.s. 

Antimony  ruled  exceedingly  firm  throughout  the  month,  and 
advanced  in  price  to  £38  to  £40. 


MODERN   COKE   OVENS.— VII.* 

Franz  Brunck's  Coke  Oven. 
Franz  Brunck,  of  Dortmund,  has  constructed  a  coke  oven 
on  the  recuperative  system,  by  which  means  the  air  of 
combustion  is  heated,  ithe  air  and  heating  gas  moving  in 
contrary  directions.  The  drawing  shows  the  arrangement 
of  the  oven,  heating  flues,  the  coking  clianiber,  and  the 
recuperator  with  coal  charged  in  it.  A  speoiail  feature  of 
this  oven  are  the  partition  walls,  which  are  arranged  to 
support  the  arched  cover.  The  heating  flues  aie  arranged 
on  both  isides  of  the  partition  wall  for  each  coking  chamber 


Fio.  1. 

separately.  By  this  means  there  is  only  a  very  thin  layer 
between  the  heating-flue  gas  and  tlie  coking  chamber.  The 
coking  chambers  influence  each  other  inconsiderably,  as 
the  partition  walls  compensate  the  heat.  Specially-formed 
fire  biicks  are  used  for  the  heating  flues,  making  them 
quite  independent  of  the  anain  structure,  following  the  idea 
developed  in  the  Semet-Solvay  oven,  which  has,  however, 
horizontal  flues  of  a  similar  construction. 

The  heating  gas  is  introduced  at  both  ends,  coming  from 
the  condenser  at  three  places  in  the  flue  under  the  floor  h 
and  in  each  of  the  flues  C  C.  The  ignition  of  the  gas  begins 
in  the  sole  flue,  from  where  it  ascends  through  the  vertical 


©    e  t 


Fia.  2. 

flues  0',  on  both  sides  of  the  coking  chamber,  and  then 
enters  the  upper  horizontal  flue  f,  in  which  the  gas  from 
all  the  flues  join.  The  gas  then  descends  into  the  lower 
sole  flue,  the  larger  collecting  flue,  and  then  paisses  through 
B  to  the  chinmey.  The  combustion  air  is  introduced  into 
the  sole  heating  flue  C  from  a  larger  flue  which  lies  under 
the  ovens  by  small  inlet  openings,  heated  by  the  neigh- 
bourhood of  the  gas  flues ;  E.  is  the  escape  flue  for  the 
waste  gas. 

*  Abstracted  from  Mr.  P.  J.  Mallmann's  paper  read  before  the  Cleveland 
Institution  of  Engineers,  Middlesbrough,  April,  1904. 
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INVENTIONS  OF  THE  WEEK. 

By  Marks  and  Clerk..  The  Prac/ical  Engineer  Patent  Agency, 
18,  Southampton  Buildings,  Chancery  Lane,  London,  W.C.; 
30,  Cross  Street,  Manchester;  and  13,  Temple  Street, 
Birmingham. 

TIic  first  da'e  fjiven  a  ter  the  number  of  each  specification  is  the  date 
of  application.  The  second  date  is  that  of  the  advertisement  of 
acceptance  of  the  complete  specification. 

The  f  Alowinj  accepted  specii^cations  were  advertised  on  the  date 
mentioned,  and  within  two  months  of  such  date  any  person  pnqier'y 
interested  can  oppose  the  sealing  and  grant  of  the  patent  by  giving 
formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  specification  herein  referred  to,  or  of  any  other 
jjublished  patent  specification,  will  be  forwarded  post  free  for  one  sliiUing 
upon  application  being  sent  to  Messrs.  Marks  and  Clerk  at  cither  of 
the  above  addresses. 

Carburettor  for  Internal-combustion  Engines.   F.  L. 

Merritt.  No.  16602,  of  28th  July,  1903.  Ad.  of  ac,  2nd  November, 
1904. — A  carburettor  suitable  fur  vaporising  heavy  hydrocarbon.-, 
which  is  divided  into  two  chambers  by  a  valve  of  substantially  the  same 


Specification  No.  16602,  of  1903. 

diameter  as  the  chamber,  such  valve  being  fixed  to  the  same  stem  as 
the  oil  admission  valve,  and  being  operated  by  the  suction  of  the  engine 
and  in  which  the  lower  chamber  only  is  provided  with  a  jacket  for 
heating  it. 

Cylinder  for  Piston  Pumps  and  Piston  Air  Com- 
pressors. L.  C.  Riser.  No.  2.-3721,  of  2nd  November,  1903.  Ad 
of  ac  ,  9th  November,  1 904. — This  invention  relates  to  the  construction 
of  a  cylinder  for  piston  pumps  and  piston  air  compressors,  having  an 

Fia.  \. 


Via.  3.  Via.  2. 

Specification  No.  23721,  ot  lau3. 


annular  chauiljer  in  the  end  opening  at  the  same  end,  the  head  of  the 
cylinder  being  formed  with  a  sunken  portion  aftbrding  communication 
between  the  annular  chamber  and  the  interior  of  the  cylinder,  the 


cylinder  also  having  a  radial  opening  or  openingH  leading  from  the 
exterior  to  the  annular  chamber.  Fig.  1  is  a  longitudinal  sectional  view, 
fig.  2  an  end  elevation,  and  fig.  3  a  cross-section  on  the  line  x — x  ui  fig.  1. 

Application  of  Tube  Beaders.  C.  Wick.stked.  No.  26629, 
of  5th  December,  1903.  Ad.  of  ac,  9th  Novembe-,  19u4.— Thii  inven- 
tion relates  to  means  for  facilitating  the  fixing  ot  beaders  in  position, 
characterised  by  the  combination  vpith  a  tube  header  of  two  spindles  or 


Specification  No.  26629,  of  1903. 


thru.st  barn,  one  of  which  is  adjustably  connected  liy  a  long  nut  to  a 
screwed  lengthening  rod  having  a  spherical  bearing  or  swivel  head  at 
its  extreme  end  and  a  double-action  ratchet  brace  for  operating  the  long 
nut 

Steam  Boiler.  Cl.vuke,  Chapman,  and  Co.  Ltd.  and  Wm. 
WOODESON.  No.  28383,  of  24th  December,  1903.  Ad.  of  ac,  November 
9th,  1904. — This  invention  relates  to  the  construction  of  a  steam  boiler 
comprising  a  number  of  sections,  each  consisting  ot  an  upper  or  steam 
and  water  drum  and  a  lower  or  water  drum  connected  to  each  other  by 
several  groups  or  nests  ot  straight  water  tubes,  each  tube  expanded  at 
its  ends  into  flat  portions  (each  corresponding  in  shape  to  a  group  or 


F/r.  2. 

Specification  No.  2S3S3,  of  1903. 


nest  of  tubes)  pressed  out  of  the  walls  of  the  drums,  each  upper  drum 
being  formed  over  each  group  of  tubes  with  a  manhole  through  which 
the  tubes  may  be  removed  and  replaced,  and  the  .-several  upper  drums 
being  connected  by  circulating  pipes,  and  the  several  lower  drums  lieing 
ciinnected  by  circulating  pipes.  Figs.  1  and  2  show  in  front  elevation 
and  in  transverse  vertical  .section  respectively  one  construction  of  steam 
boiler  according  to  this  invention. 
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Change  Speed  a,nd  Reversing  Gearing.   P.  C.  Bahdsi.ey. 

No.  -27205,  of  11th  December,  1903.  Ad.  of  ac,  November  9th,  1904.— 
This  invention  for  improvements  in  change  gears  relates  more  especiallj' 
to  gears  of  the  epicyclic  type  for  motor  cars  and  other  purposes,  and 
consists  ill  the  arrangement  of  the  gearing  and  in  a  simple  and  efficient 
clutch  mechanism  whereby  the  j)arts  are  locked  as  de.sired  without  the 
clutch  opei-ating  pai-ts  being  subjected  to  any  friction  during  the  work- 
ing of  the  gear.  In  one  way  of  carrying  out  this  invention,  the  gear 
consists  of  a  spur  wheel  mounted  loosely  on  an  axle,  a  carrier  plate 
tixed  on  the  axle  and  carrying  planet  pinions  gearing  with  the  spur 


Specification  No.  27205,  of  1903. 

wheel,  a  ring  of  internal  teeth  mounted  loosely  on  the  axle  and  gearing 
with  the  planet  pinions,  and  a  pulley  mounted  loosely  on  the  axle.  A 
clutch  is  aiTanged  to  lock  the  spur  wheel  to  the  pulley  or  to  hold  it 
stationary,  and  a  second  clutch  locks  the  toothed  ring  to  the  pulley  oi' 
holds  it  stationary.  If  both  clutches  are  engaged  the  gear  rotates  as 
a  whole.  If,  on  the  other  hand,  the  first  clutch  holds  the  spur  wheel 
■stationary  and  the  toothed  ring  is  clutched  to  the  pulley,  the  carrier 
plate  will  be  driven  round  in  the  same  manner  but  at  an  increased 
speed.  The  illustraticm  shows  a  longitudinal  section  of  a  three-speed 
gear  consti'ucted  according  to  this  invention. 

Screw  Jack.  A.  Schlesinoeu.  No.  205,  of  4th  January,  1904. 
Ad.  of  ac,  9th  November,  1904. — This  invention  relates  to  Pcrew  jacks, 


Fig.  2.  Fio. 
Specification  No.  205,  ot  1904. 


in  which  a  i-otai  y  movement  of  an  external  sleeve  or  cylinder,  acting  as 
a  nut,  is  utilised  to  cause  the  lifting  head  of  the  jack  to  rise  or  fall,  and 
the  improvement  consists  in  novel  means  for  producing  the  rotation  of 
the  opei'ative  part  in  eithei'  direction  at  will  in  a  simple  and  efficient 
manner,  and  the  adaptation  of  the  turning  bai'  or  lever  for  other 
pui'poses  useful  on  motor  cars,  such  as  the  lifting  and  adjustment  of 
pneumatic  tyres,  and  the  opening  of  petrol  cans.  Fig.  1  shows  an 
outside  elevation  of  a  ja^k  fitted  with  the  pa"*l,  tig.  2  an  elevation  of 
the  double-ended  pivoted  pawl  with  the  handle  removed,  and  fig.  3  a 
plan  of  fig.  2. 

Valves  and  Valve  Seats.  J.  A.  Fletcheh  and  H.  Wilcock. 
No.  64,  of  January  1st,  1904,  Ad.  of  ac,  November  9tli,  1904.— This 
invention  relates  to  a  method  of  securing  the  acting  ring  to  a  valve  or 
valve  seat  by  placing  the  ring  in  the  mould  and  casting  about  it  in  the 
valve  proper  oi-  the  Ijody  of  the  valve  or  valve  casing  or  a  foundation 
l  ing  which  is  intended  to  be  after^-ards  secured  in  placj  within  the 


ijpecificaticm  No.       of  lllOl. 

valve  casing,  the  fusing  point  of  the  metal  of  the  acting  ring  being  so 
ai-i-auged  with  relation  to  the  dimensions  of  the  ring  and  to  the  tem- 
perature and  properties  of  the  metal  cast  ab  lut  it  that  the  two  metals 
will  fuse  together.  The  illus'.ration  shows  a  partial  section  of  an 
automatic  exhaust  valve  and  seat.  The  valve  n  is  cast  about  the  acting 
ling  li.  This  ring  makes  a  seating  contact  with  the  valve  seat  c. 
Several  modifications  are  shown  and  described. 

Steam  Traps.  J.  K.  L.  Ooden.  No.  2S6,  of  5th  January,  1904. 
A<1.  of  ac,  9th  November,  1904. — The  object  of  the  first  part  of  this 
invention  is  two-fold.  Firstly  :  To  prevent  the  injurious  scouring 
a  tion  on  the  acting  surface  of  the  valve  and  its  seat  which  occurs  with 
high-pressure  steam,  when  the  surfaces  of  the  valve  and  seat  are  just 
separated;  and  secondly  :  To  produce  a  ''pop"  action  independent  of 
any  fluctuation  of  steam  pre.ssure— that  is,  to  so  arrange  that,  when 
once  a  spring  or  otherwise  mechanically-loaded  valve  is  forced  from  its 
seat  directly  by  the  fluid  [ji-essure  within  the  trap  to  discharge  water, 
it  quickly  moves  to  a  considerable  distance  from  its  seat,  thus  giving  a 


Fig.  2. 

Specification  No.  286,  of  1904. 

large  discharge  area  for  the  water,  but  immediately  closes  when  steam 
commences  to  paes  Fig.  1  illustrates  how  this  part  of  the  invention 
can  be  carried  into  effect  in  one  convenient  form  as  applied  to  a  trap  in 
which  the  valve  opens  with  the  steam  pressure.  The  valve  a  as  an 
ordinary  mitre  valve  ;  but  round  the  valve  an  angular  flange  or  cylinder 
/i  is  provided,  which  is  adapted  to  enclose  an  outside  cylindrical  surface 
(/  on  the  valve  seat  e,  so  that  the  seat  forms,  as  it  were:  a  jiiston  work- 
ing easily  within  this  cylindrical  part  on  the  valve.    The  sei  cmd  part  of 
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the  invention  i  elates  tu  an  an-augement  of  tubes  and  frame  for  an 
expansion  steam  trap.  A  trap  constructed  in  one  convenient  form 
acjording  to  this  part  of  the  iuventioa  is  shown  in  fig.  2- 

Sliding  Jaw  Wrench.    L.  P.  Kellek.    No.  16902,  of  1st 

August,  1904.  Ad.  of  a-.,  November  9th,  1904.— The  object  of  this 
invention  is  to  i)rovide  a  wrench  of  such  construction  that  a  movable 
jaw  may  be  adjusted  to  fit  a  nut  or  other  object  by  the  pressure  of  the 
hand,  and  will  automatically  become  rigidly  locked  by  pressure  applied 


Fiii.  1. 


Fig.  2. 

Specification  No.  16902,  of  1904. 

between  the  jaws,  and  at  the  same  time  be  readily  moved  manually  to 
release  the  nut  or  the  like,  or  to  enlarge  the  opening  between  the  jaws. 
Fig.  1  is  a  side  view  of  a  wrench  constructed  in  accoi-dance  with  this 
invention,  showing  by  dotted  lines  the  parts  carried  by  the  movable 
jaw.    Fig.  2  is  a  longitudinal  sectional  view  of  the  wrench. 

Automatic  Controller  for  Feed  Pumps.   R.  J.  Mullin. 

No.  2U71U,  of  26th  September,  19U4.  Ad.  of  ac,  November  9,  1904.— 
This  invention  designs  to  sensitively  and  automatically  control  the 
supply  of  steam  flowing  from  a  generator  to  a  boiler  feed  pump  by  the 
i-elative  pressures  of  the  steam  supply  to  the  water  within  the  pump 
delivery  or  feed  water  pipe — i.e.,  according  to  the  demand  as  retiected 
by  the  pressure  of  water  within  the  water  feed  pipe.  The  in\'entiou 
consists  in  the  combination  with  a  steam  valve  and  a  suitable  containing 


Specification  No.  20710,  of  1904. 

ca.se  ;  nf  means  to  control  the  movement  of  the  valve  fur  the  purpose  of 
regulating  the  fiow  of  steam  to  a  boiler  feed  pump  relatively  of  the 
pressure  within  the  water  delivery  pipe  of  the  pump,  such  means  com- 
prising a  piston  integrally  connected  biy  a  stem  to  the  said  valve,  a 
portion  of  the  area  of  one  surface  of  the  piston  being  exposed  to  the 
action  of  the  atmosphei  e,  while  the  remaining  portion  thereof  is  exposed 
to  the  action  of  the  water  from  the  water  deli^•ery  pipe,  and  the 
opposite  surface  of  the  piston  being  acted  upon  by  the  steam,  the 
difference  Vietween  these  opposing  pressures  acting  to  opei-ate  the  valve 
aii.l  maintain  an  excess  of  water  pressure  above  the  steam  pressure 
sufficient  to  maintain  a  positive  feed  of  water  to  the  boilei'. 


THE  ROYAL  SOCIETY. 


The  aniiiversaiy  meeting  of  tlie  Koyal  Sutiety  was  held 
(ju  St.  Andrew's  Day,  November  :iOtli,  at  Burliugtou 
ilouse.  All!  election  of  council  for  the  ensuing  year  took 
|)lace,  Sir  William  Huggins,  K.C.B.,  O.M.,  D.C.L.,  LLD., 
being  elected  president.  The  report  of  tiie  council  was 
then  read,  followed  by  an  address  'by  the  president. 

The  Copley  medal  was  awarded  to  iSir  W.  Crookes, 
F.K.S.,  for  his  experimental  researches  in  chemistry  and 
physics,  extending  over  50  years. 

The  Runiford  medal  was  awarded  to  Professor  Kniesl 
Uutheii'ord,  F.R.S.,  on  account  of  his  researches  on  the 
properties  of  radio-active  matter,  in  particular  for  his 
capital  discovery  of  the  active  gaseous  emanations  emitted 
by  such  matter,  and  his  detailed  investigation  of  their 
transformation. 

A  Royal  medal  was  awarded  to  Professor  W.  Burnside, 
F.R.S.,  ou  the  ground  of  the  number,  originality,  and 
importance  of  his  contributions  to  mathematical  science. 
A  second  Royal  medal  was  awarded  to  Colonel  David 
Bruce,  F.R.S.,  for  his  successful  researches  in  the  causation 
of  a  number  of  important  diseases  affecting  man  and 
animals. 

The  Davy  medal  was  awarded  to  Professor  W.  H.  Perkin, 
jun.,  F.R.S.,  for  his  researches  in  the  domain  of  synthetic 
organic  chemistry. 

The  Dai-win  medal  to  Mr.  William  Bateson,  F.R.S.,  for 
his  researches  on  heredity  and  variation. 

The  Sylvester  medal  to  George  Cantor,  professor  in  the 
University  of  Halle,  for  researches  in  pure  mathematics. 

The  Hughes  medal  to  Sir  Joseph  Wilson  Swan,  F.R.S., 
for  his  invention  of  the  incandescent  lamp  and  improve- 
ments, and  the  practical  application  of  electricity. 

In  the  evening  the  anniversary  dinner  took  place  at  the 
Wiiitehall  Rooms  of  the  Hotel  Metropole.  The  president 
was  in  tlie  chair,  and  the  gathering,  amongst  others, 
included  the  Turkish  Ambassador,  Mr.  Arnold-Forster, 
M.P.,  the  Lord  Chief  Justice  of  England,  Sir  W.  M.  M. 
Christie,  the  Presidents  of  the  Civil  and  Electrical 
Engineers,  Sir  W.  H.  White,  Sir  B.  Baker,  the  Hon.  C.  A. 
Parsons,  and  Sir  J.  W.  Swan.  Speeches  were  made  by  the 
Presidents,  Mr.  Arnold-Forster,  M.P.,  Sir  J.  W.  Swan,  Mr. 
Bateson,  Lord  Strathcona,  and  Mr.  Leonard  Courtney. 


NOTICES    OF    MEETINGS,  &C. 


Bradford  Engineering  Society. — December  14th,  paper  by  Mr.  E. 
Kenyon,  "  The  Transmission  of  Power  by  Ropes." 

Institution  of  Mechanical  Engineers. — December  16th,  paper  by 
Captain  H.  R.  Sankey  and  Mr.  Kent-Smith,  "  Heat  Treatment  Experi- 
ments with  Chrome-vanadium  Steel."  Also  discussion  on  Messrs. 
Seaton  and  Jude's  paper,  "  Impact  Tests  on  the  Wrought  Steels  of 
Commerce."  Graduates'  Association:  December  12th,  "Gas-engine 
Testing,"  by  Mr.  H.  C.  Hess. 

Glasgow  Technical  College  Scientific  Society. — December  10th, 
"  Electro-Metallurgy  :  Some  Notes  on  its  Present  Position,"  by  Mr. 
T.  D.  Mackenzie.    December  17  th,  thirteenth  annual  dinner. 

Institution  of  Electrical  Engineers.  —  Manchester  section : 
December  13tb,  Mr.  L.  Andrews,  "  High-tension  Switch  Gear." 
Students'  Meeting,  December  16th,  Mr.  E.  D.  S.  Shelmeidine, 
"  Battery  and  Booster  Working."  December  I7th,  "  Visit  to  Man- 
chester Linei'S  Steamship  Manchester  City,  Salford  Docks.  Birming- 
ham section  :  December  14th,  paper  by  Mr.  A.  M.  Taylor,  "  Stand-by 
Charges,  and  Motor  Load  Development."  Glasgow  section  :  December 
l-3th,  ordinary  general  meeting.  ^ 

Manchester  Association  of  Engineers. — December  10th,  Annual 
general  meeting.  Paper  by  Mr.  W.  H.  Pretty,  "  The  Economic  Value 
of  Cast  Iron." 

North  of  England  Institute  of  Mining  and  Mechanical 
Engineers. — December  10th,  "  The  Action.  Influence,  and  Control  of 
the  Roof  in  Longwall  Workings,"  by  Mr.  H.  W.  G.  Holbaum.  "  The 
Miners'  Worm  Disease,  as  seen  in  Westphalian  and  Hungarian 
Collieries,"  by  Dr.  Thomas  Oliver.  "The  Re-tubbing  of  the  Middle 
Pit,  Murton  Colliery,  1903."    The  following  papers  will  be  taken  as  read  : 
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"  A  Method  of  Packing  Excavations  in  Coal  Seatns  by  Means  of  Water,.' 
by  Mr.  E.  O.  F.  Browu.  "Notes  on  Safety-lamp  Oils,"  by  Dr.  G.  V 
Lishuian. 

BiHMiNcaiAM  As.soc'iATioN  OF  MECHANICAL  Encineeks — December 
15th,  extra  meeting,  paper  to  be  read. 

Society  of  Engi.neers. — December  12th,  fifteenth  annual  general 
meeting. 

Institute  of  Marine  Engineers. — December  12th,  paper  l>y  Mr. 
Lyddon,  "  Fuel  Economy  by  Insulation." 

Junior  Institution  of  Engineers. — December  10th,  Visit  to  the 
International  Gas  Exhibition,  Earl's  Court. 


LAUNCHES  AND  TRIAL  TRIPS. 

Sagenite. — Messrs.  John  Shearer  and  Sons  Limited, 
Kelvmhaugli,  launched  on  November  24th  a  handsome  screw 
steamer,  built  to  the  order  of  Mr.  William  Robertson  for  his 
well-knuwu  Gem  Line.  Her  dimensions  are  195  ft.  by  30  ft. 
by  13  ft.  (5  in.  moulded,  with  a  carrying  capacity  of  about  1,000 
tons.  She  is  fitted  with  trijsle-expansion  engines  by  Messrs.  Ross 
and  Duncan,  Govan;  steam  steering  gear,  steam  windlass, 
electric  light,  and  all  the  latest  appliances.  On  leaving  the 
ways  the  vessel  was  named  Sagenite. 

Montrose. — Messrs.  Charles  Council  and  Company  Limited, 
Scotstouji,  launched  on  November  24th  the  steel  screw  steamer 
Montrose,  being  the  hrst  of  the  two  steamers  they  have  on  order 
for  Messrs.  Jolm  Warrack  and  Company,  Leith.  Her  dimen- 
sions are  :  Length  over  all,  382  ft.;  breadth,  47  ft.  6  in. ;  depth, 
28  ft.  3  in.  moulded,  with  a  carrying  capacity  of  6,250  tons. 
She  is  built  to  Lloyd's  highest  class  with  Board  of  Trade 
passenger  certificate,  and  is  fitted  up  as  a  first-class  cargo 
vessel.  Her  decks  are  sheathed  with  teak  for  the  particular 
trade  she  is  intended  tor.  Her  engines,  which  are  being 
supplied  by  Messrs.  Duusmuir  and  Jackson  Limited,  Govan,  are 
designed  to  develop  about  2,200  I.H.P. 

There  was  launched  on  November  26th  from  the  yard  of  the 
Sunderland  Shipbuilding  Company  Limited,  South  Docks, 
Sunderland,  a  steel  screw  steamer,  314  ft.  in  length  between 
perpendiculars  by  46  ft.  6  in.  broad  by  23  ft.  OJ  in.  deep.  Tlie 
vessel's  dead-weight  carrying  capacity  is  4,800  tons  upon  a  light 
draught  of  water.  The  engines  are  by  the  North-Eastern 
Marine  Engine  Company  Limited,  Sunderland,  having 
cylinders  23  in.,  38  in.,  and  62in.,  by  42  in.  stroke,  steam 
being  sujDplied  by  two  large  boilers  working  at  a  pressure  of 
1601b.  i)er  square  inch. 

Dansborg- — Tlie  screw  steamer  Dansborg,  built  by  the 
Blytli  Shipbuilding  Company  Limited,  has  just  been  added  to 
the  extensive  Heet  of  steamers  under  the  management  of  C.  K. 
Hansen,  Esq.,  Copenhagen.  This  vessel,  which  measures  297  ft. 
in.  length,  with  a  beam  of  43  ft.  2  in.,  has  been  constructed  to. 
class  100  Al  at  Lloyd's  and  is  of  the  single  deck  type  without 
hold  beams,  having  poop,  bridge,  and  forecastle.  The  saloon 
and  captain's  cabin  are  fitted  in  bridge  deck  house,  accom- 
modation for  officers  and  engineers  being  arranged  in  deck  house 
at  sides  of  casing  and  the  crew  berthed  in  forecastle.  Large 
hatches  have  been  fitted  for  easy  trimming,  and  the  deck 
machinery  is  of  the  best  and  latest  design  for  quick  and 
economical  working  of  vessel  and  cargo,  including  Emerson 
Walker's  windlass,  Hastie's  steam  steering  gear,  Clarke- 
Chapman's  steam  winches,  and  Cochran  donkey  boiler.  Triple- 
expansion  engines  of  good  power  have  been  fitted  by  the  North- 
Eastern  Marine  Engineering  Company  Limited,  of  Wallsend, 
cylinders  22,  36,  and  58,  by  39  in.  stroke,  and  two  large  boilers 
working  at  1601b.  pressure.  The  vessel  was  taken  to  sea  on 
November  29th  for  trial,  and  on  the  several  trials  over  the 
measured  mile  a  good  speed  was  maintained,  the  ship  giving 
every  satisfaction  to  those  interested,  and  the  engines  working 
smoothly  during  the  trip. 

Coquet  • — On  December  2nd  the  steel  screw  steamer  Coquet, 
built  by  Sir  Raylton  Dixon  and  Company  Limited,  Cleveland 
Dockyards,  Middlesbrough,  to  the  order  of  '  Messrs.  Glover 
Brothers,  for  the  Mercantile  Steamship  Company  Limited,  of 
London,  proceeded  to  sea  for  her  official  trials.  Her  principal 
dimensions  are  372ft.  by  50ft.  by  28ft.  Sin.  moulded,  and  she 
has  a  dead-weight  carrying  capacity  of  about  6,850  tons  on  a 
light  draught.  The  vessel  is  fitted  with  triple-expansion  engines 
by  Messrs.  Blair  and  Company  Limited,  Stockton,  having 
cylinders  25  in.,  42  in.,  68  in.,  by  45  in.  stroke,  and  supplied  with 
steam  by  two  large  boilers  working  at  180  lb.  pressure. 

Branksome  Hall- — On  November  30th  the  steamship 
Braiiksome  Hall,  wliicli  has  been  built  by  Messrs.  Swan,  Hunter, 
and  Wigham  Richardson  Limited,  Wall.send.  for  the  Hall  Line 
service  of  the  Ellerman  Lines  Lirailcd,  was  taken  out  to  sea 
for  iier  trial  trip.  The  dimensions  of  the  vessel  are :  Length 
over  all,  386  ft. ;  beam  extreme,  46  ft.  8  in. ;  depth  moulded,  30  ft. 


Sin.  The  vessel  has  been  designed  to  carry  a  dead-weight  cargo 
of  about  6,900  tons  on  a  moderate  draught  of  water.  The 
machinery  has  been  constructed  by  the  Wallsend  Slipway  and 
Engineering  Company  Limited,  and  consists  of  a  set  of  triple- 
expansion  engines,  having  cylinders  23^- in.,  40  in.,  and  69  in., 
with  48  in.  stroke.  On  the  trial  trip  the  performance  of  the 
vessel  gave  entire  satisfaction.  The  speed  attained  was  llf 
knots.  ... 


QUERIES  AND  REPLIES. 


Conimunicaiions  should  he  written  on  one  side  of  the  paper  only,  and  in 
all  cases  be  accompanied  with  name  and  address.  Sketches  should 
be  neatly  drawn,  and,  if  large,  sent  on  a  roller,  so  as  to  avoid 
creasing.  This  column  is  intended  for  the  mutual  assistance  of 
engineers  in  their  daily  work.  As  far  as  we  possibly  can,  we 
render  assistance,  but  we  cannot  undertake  to  work  out  clahoiate 
arithmetical  calculations,  or  deal  with  matters  not  of  general 
interest.  Further,  we  cannot,  under  the  pretence  of  answering  a 
query,  he  made  the  medium  for  gratuitous  pufing.  We  cannot 
undertake  to  reply  to  queries  by  post. 

1875.  Tempering  Dies  for  Stamping  Medals.— Will  any  reader 

state  the  kind  of  steel  and  process  ot  tempering  dies  for  stamping 
medals  and  similar  classes  of  work  in  silver  ? — Nagrom. 

1878.  Boiler  Leakage. — The  bottom  manhole  of  a  Lancashire  boiler 
continues  to  leak.  The  jointing  material  is  an  asbestos  ring  ;  both 
the  faces  are  good,  and  the  boiler  is  fitted  with  a  block.  Kindly 
advise  me  the  cause  of  this  and  of  a  remedy,  or  is  there  any 
method  of  treating  the  rings  before  puttmg  on  ?— Engine-man. 

1879.  "Water  Softener. — Will  some  reader  give  me  some  advice 
respecting  the  following  :  I  have  in  my  steam  plant  a  water- 
softener  system  "  Dervo  Reisert,"  and  although  my  tubular  boilers 
are  perfectly  clear  of  any  scale,  I  find  that  the  valves  and  brass 
fittings  suft'er  a  lot ;  sometimes  they  have  holes  eaten  out  g  in.  deed 
and  more.  We  only  add  soda  and  lime  to  the  water  in  certain 
quantities,  and  we  have  the  necessary  chemicals  for  testing  the 
water,  so  that  we  do  not  get  too  much  or  too  little  lime  or  soda. — 
Russia. 


TO  CORRESPONDENTS. 

■  W.  N.  S." — The  articles  on  "  The  Naval  Engineer's  Note-book  "  were 
commenced  in  7'hc  Practical  Engineer  of  June  5th,  1903,  and  con- 
tinued in  25  numbers  inclusive  up  to  date.  These  numbers  can  be 
obtained  on  application. 


MISCELLANEA. 


Electric  Power  at  a  Cotton  Mill.— The  Heasandford  Mill 
Burnley,  is  stated  to  be  the  only  mill  entirely  driven  by  electric  power 
Not  only  the  weaving  portion  but  the  whole  of  the  preparatory  dejjart- 
ments  are  on  the  ground  floor.  The  mill  contains  1,600  looms,  and  the 
lighting  is  also  entirely  electric. 

Meldrum  Brothers  Limited,  of  Manchester,  have  just  received  fi-om 
the  Admiralty  a  contract  from  one  of  their  well-known  ''Simplex" 
regenerative  refuse  destructors,  with  steam  generating  plant.  This  is 
to  be  erected  at  Chatham  Dockyard  in  connection  with  the  large 
electric-power  plant  ^^'hich  is  being  installed  under  the  directions  of 
Messrs.  Preece  and  Cardew,  the  Admiralty's  consulting  engineers. 

The  OuTruT  of  the  Steel  Trust. — The  annual  statistieal  report  of 
the  American  Iron  and  Steel  Associatiim  gives  a  most  valuable  table 
showing  the  relative  output  of  the  Steel  Trust  to  the  total  American 
production.  The  figures  are  of  permanent  interest.  They  deal  with  the 
year  1903  :  — 


Total  ship- 

Steel Trust's 

ments  and 

share. 

production. 

per  cent. 

1903. 

1904. 

35,019,308 

43-3 

45-1 

25,262,300 

31-2 

37-4 

Pig  iron,  inchidingsjiiegeleisen  and  ferro-manganese  ) 

18,009,252 

40-4 

44-7 

gross  tons  ) 

Bassemei  and  "open-hearth  .steel  ingots  and  castings.  ^ 

14,422,740 

63-5 

65-7 

gross  tons  ) 

Finished  rolled  products  

13,207,697 

51-2 

50-8 

9,631,661 

70-6 

«4-S 

diminished  in  ore,  coke,  ]i'g  ii-on,  and  steel  ingots  and  castings  ;  has 
increased  very  slightly  in  finished  steel,  and  has  inci  eased  substantially 
only  in  the  coinpaiatively  small  matte>-  of  wire  nails. 
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FORGING  BY  PRESSURE. 

The  advantages  associated  with  hydraulic  pressure  for 
heavy  forging  purposes  are  now  very  generally  appreciated, 
as  it  is  impossible  to  obtain  a  thrust  or  blow  of  10,000  or 
more  tons  by  mere  impact  or  momentum  shock  without 
causing  an  unequal  strain  upon  the  fibres  or  molecular 
structure  of  the  metal  that  is  thus  suddenly  struck  by  the 
hammer. 

There  can  be  little  doubt  that  the  modern  hydraulic 
press  has  displaced  the  very  large  and  ponderously  heavy 
steam  hammer,  as  the  work  performed  by  the  press  is  not 
only  economical  in  point  of  time  and  in  the  matter  of 
heats  necessary  for  the  work  to  pass  through,  but  it  is 
also  more  satisfactory  judged  by  the  uniform  results  that 
are  secured.  The  press  does  not  work  by  that  peculiar 
motion  which  in  some  hammers  is  a  succession  of  jerks, 
but  it  proceeds  steadily  with  its  thrust,  and  there  is  there- 
fore no  loss  of  energy.  The  blow  from  the  hammer  is 
practically  momentary,  and  what  work  is  done  is  suddenly 
done  and  as  suddenly  withdrawn,  for  no  continuity  of 
effect  or  prolongation  of  thrust  can  be  secured  by  mere 
impact  treatment ;  whereas  with  the  hydraulic  press  the 
pressure  can  be  exercised  and  maintained  for  any  desired 
period. 

The  advantages  of  pressure  transmission  as  against 
impact  shock  are  perhaps  better  appreciated  when 
awkwardly  large  or  massive  forgings  are  being  operated 
upon,  for  the  elasticity  of  the  molecules  can  be  overcome 
and  their  re-arrangement  naturally  set  up  when  the  pressure 
or  operating  cause  is  transmitted  gradually  from  the 
exterior  right  into  the  very  centre  of  the  block  or  forging. 

The  blow  from  a  hammer  has,  in  common  with  the  thrust 
from  the  press,  to  first  of  all  overcome  the  resistance  of 
the  particles  of  the  metal  before  the  effect  can  be 
considered  as  having  penetrated.  The  time  element  is  an 
important  factor  in  bringing  about  the  necessary  changes 
of  molecuhxr  conditions.  With  the  blow  of  the  hammer 
the  effect  is  momentary,  and  no  time  is  given  for  the 
molecular  re-arrangement  to  take  place,  for  if  a  part  of 
the  time  during  which  the  blow  lasts  is  taken  up  in 
overcoming  the  resistance  of  the  particles,  there  can  be 
no  penetration  by  the  impact,  as  it  is  impossible  fur  the 
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lU'iietiative  effect  to  be  traust'ened  sufticieutly  I'apidly  from 
one  molecule  to  another  in  tlie  short  space  of  time  during 
which  the  effect  of  the  blow  lasts  to  permit  of  the  middle 
of  the  work  being  reached  by  it. 

A  hammer  is  consequently  not  a  suitable  tool  for 
compressing  or  forging  heavy  masses  of  metal,  as  no 
assurance  can  be  felt  as  to  the  homogeneity  of  the  fibres 
or  molecules  of  the  material  after  treatment.  There  is, 
further,  a  doubt  as  to  the  inner  flaws  and  blow  holes  being- 
operated  upon  by  a  thorough  working  of  every  part  of  the 
material.  The  thicker  the  forging  the  greater  tendency 
to  prevent  the  hannuer  from  exerting  its  utmost  energy  just 
when  it  is  most  needed,  viz.,  at  the  beginning  of  its  stroke ; 
whereas  the  energy  of  the  press  is  entirely  independent  of 
the  thickness  of  the  work,  for  the  ram  is  capable  of 
exerting  its  full  power  and  effect  at  any  and  every  part  of 
its  stroke  alike  uniformly. 

With  modern  hydraulic  forging  presses  provision  is 
usually  made  for  economising  the  water  that  is  enqiloyed 
by  arranging  that  the  travel  of  the  rajn  during  its 
inoperative  stroke — that  is,  when  descending  from  its 
normal  position  on  to  the  surface  of  the  forging — shall  be 
made  with  water  supplied  from  a  tank  or  from  a  low- 
pressure  source,  the  full  power  being  brought  into  operation 
either  at  the  beginning  of  the  thrust  on  the  l)lock  or 
gradually  upon  it,  as  may  be  desired  to  suit  the  character 
of  the  forging. 

It  is  a  matter  of  surprise  that  so  few  comparatively  of 
the  large  works  in  this  country  have  appreciated  the 
possibilities  of  the  continuous  thrust  of  the  Iiydraulic  ])ress, 
and  that  it  has  been  left  for  German  and  American  works 
to  demonstrate  the  greater  economy  and  superior  etliciency 
of  pressure  forging  foi'  operations  where  heavy  masses  of 
material  have  to  be  operated  u])on. 


FINANCIAL  TRUSTS  AND    INDUSTRIAL  DEPRESSION. 

The  creation  of  huge  companies  with  innnense  capital 
for  the  purpose  of  pushing  national  mdustries  has  for  long- 
been  a  favourite  means  of  amassing  wealth  adopted  Ijy 
some  of  the  financial  specialists  of  America.  Apparently, 
however,  they  are  now  just  beginning  to  appreciate  that 
this  overburdening  of  industries  with  unproductive  cajjital 
must  sooner  or  later  cause  a  depression  to  fall  upon  the 
work  unless  every  other  comjjeting  concern  can  be  made 
to  fall  into  line,  and  thus  artificially  increase  the  general 
prices  for  the  output  from  the  works. 

The  evils  and  abuses  of  too  heavy  a  bonding  together 
of  til  -nis  that  once  were  independently  working  upon  the 
production  of  manufactured  goods  or  materials  are  in  the 
long  run  brought  home  even  to  those  who  ha\  e  joined  in 
the  "  combine  "  or  "  trust."  Initiation  and  invention  is 
stifled  where  competition  is  broken  down  by  the  crushing- 
out  or  buying-out  methods.  Where  individuality  is  killed, 
there  progress  ceases,  and  there  common  and  indifferent 
work  is  the  result,  so  that,  jtrovided  any  outside  tii-iu  or 
competitor  exists,  the  comparison  soon  reacts  to  the 
disadvantage  of  the  unwieldly  and  the  imj)cr.son;il  concern. 

To  destroy  competition  is  obviously  the  ffrst  article  of 
faith  to  the  promoter  of  a  trust,  and  if  to  destroy  com- 
j)etition  it  may  l)c  necessarj'  to  increase  tlie  cost  of  the 


articles  ultimately  made,  such  an  increase  must  be  borne 
l)y  the  purcliaser,  and  for  the  moment  neither  the  works 
nor  the  worker  is  any  the  worse  for  the  inffation  of  prices 
thus  set  u]i. 

Wxen  a  concern  worth  in  fa^ir  working  times,  fijr 
example,  fffty  thousand  pounds  is  capitalised  at  one  hundred 
thousand  pounds,  and  sold  to  the  public  at  this  enhanced 
price,  it  is  rational' to  consider  that  the  owners  or  directors  of 
the  new  works  will  exert  efforts  towards  paying  a  dividend 
upon  the  capital  thus  secured,  but  this  can  only  be  done 
by  increasing  the  cost  to  the  purchaser  of  the  goojls  sold, 
or  cutting-  down  the  wages  of  those  engaged  in  producing 
the  goods.  When,  therefore,  the  inevitable  depression 
comes,  wages  must  be  reduced,  ])rices  still  further  enhanced, 
or  dividends  foregone.  As  i)rices,  however,  are  not  usually 
increased  during  periods  of  depression,  and  shareholders 
may  be  awkward  if  dividends  are  passed,  the  question  of 
meeting  the  difficulty  generally  resolves  itself  into  one  of 
not  meeting  the  demands  from  the  wages  department,  and 
a  period  of  industrial  depression  is  then  chronicled  as 
having  set  in. 

The  question  of  over-capitalisation  is  likely  to  come  to 
the  forefront  of  the  shareholdeis'  meetings  of  those  trusts 
that  are  only  now  beginning  to  be  appreciated  in  their 
true  light  in  America,  and  agitations  are  being  worked  with 
a  view  of  breaking  down  the  control  by  causing  the  market 
value  of  the  shares  to  drop  so  low  that  a  new  body  of 
men  will  become  the  holders  of  the  stock,  who  may  then 
put  into  authority  those  who  can  write,  down  the  value  of 
the  undertakings  to  their  protit-earning  basis,  where  super- 
Huous  capital  will  have  no  place. 

The  gambling  with  industries  that  has  taken  place 
unfortunately  does  not  belong  to  the  capitalists  of  one 
nation  exclusively,  as  it  is  unfortunately  only  too,  clear 
that  nnrny  of  the  public  manufacturing-  concerns  of  this 
country  have  been  formed  Avith  too  liberal  a  margin  of 
profft  for  those  w'ho  promoted  the  undertakings,  or  of  those 
who  effected  or  were  concerned  in  the  sale  of  the  businesses 
that  were  '"  re-constructed '"  for  public  suliscription. 

It  should  be  carefully  remembered,  however,  that  over- 
caj)italisation  does  not  mean  large  capitalisation,  for  many 
companies  and  firms  require  hea^y  financial  resources  for 
adequately  carrying  out  their  contracts,  and  much  advan- 
tage accrues  from  the  possession  of  reserves  that  enable  big 
composite  contracts  to  be  taken  for  affairs  where  many 
independent  trades  are  actually  concerned;  but  over- 
cai)italisati(.in  is  the  imposition  upon  an  undertaking  of  a 
liability  which  has  no  corresponding-  asset  to  represent  it. 
Over-capitalisation  is  in  effect  a  fraud  upon  those  con- 
tributing the  real  capital,  and  it  is  a  tax  upon  the  industries 
of  far  more  serious  eff'ect  than  any  iujjierial  politician 
would  in  his  wildest  moments  dare  to  impose. 


A  TURBINE  steamer  is  being  built  for  use  iu  passenger  service 
between  Chicago  and  South  Haven.  The  new  boat  will  be 
the  first  of  this  type  to  be  built  on  the  lakes,  although  second 
in  the  service,  the  Turbiuia  built  in  England  now  being  engaged 
on  the  Hamilton-Toronto  route. 

The  French  Ministi-y  of  Marine  have  decided  to  organise  an 
official  race  for  motor  boats  from  Calais  to  Dover,  to  take  place 
next  siiriiig.  The  object  of  the  race  is  understood  to  be  the 
deciding  of  the  best  class  of  motor  boat  for  use  iu  connection 
with  the  French  navy. 
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NOTES  ON  NEWS. 


Superheated  Steam  in  the  United  States  Navy. — In 
the  rei^ort  of  the  United  States  Navy  Couistnictiou  Board, 
Chief-eugineer  Rae  deals  with  the  iuiportaut  question  of 
the  use  of  supeiheated  steam  for  naval  machinery.  Tlie 
economic  advantages  obtainable  have  been  well  known  for 
years,  but  practical  ditHculties  have  led  to  the  abandon- 
ment of  the  idea  of  using  superheaters  with  ordinary  naval 
engines.  The  construction  of  tlie  turbine,  however,  is  sucli 
that  it  is  better  adaj^ted  for  working  with  superheated 
steam  than  the  reciprocating  engine,  and  it  is  pointed  out 
tliat  there  remain  only  minor  dithculties,  such  as  the 
corrosion  of  the  superheaters  and  the  destruction  of  the 
materials  used  for  making  pipe  joints  steam  tight. 
According  to  Chief-engineer  Rae,  it  appears  highly  probable 
that  these  obstacles  can  be  removed,  and,  by  a  series  of 
tests,  the  best  form  of  steam  heaters  and  steam  joints 
selected.  He  therefore  proposes  to  associate  with  the  tests 
of  marine-turbine  engines  experiments  with  superheaters.  He 
urges  the  necessity  of  investigation  by  practical  experi- 
ments as  to  the  corrosion  of  metals  on  shipboard,  and 
points  to  the  importance  of  tests  of  propellers  of  a  suitable 
form  to  run  at  the  much  higher  speeds  associated  with  the 
steam  turbine.  These  tests  will  be  undertaken  in  the  new 
Government  tank.  He  indicates,  further,  that  competitive 
trials  will  be  undertaken  to  determine  the  Ijest  type  of 
water-tube  boiler,  now  that  the  Scotch  cylindrical  boilers 
have  been  pronounced  inferior.  The  location  of  the  engin- 
eering laboratoiy  close  to  deep  water  is  specially  appro- 
priate in  this  connection.  Battleships  can  l)e  berthed 
within  50  ft.  of  the  laboratory,  and  it  will  therefore  l)e 
possible  to  carry  out  evaporation  trials  with  boilers  under 
the  disadvantages  unavoidable  on  board  ship,  and  particu- 
larly with  the  steam  piping  having  the  numerous  bends 
consequent  upon  restricted  space,  etc.  It  is  proposed, 
indeed,  to  enter  upon  an  investigation  as  to  how  to 
minimise  such  bends,  as  they  influence  the  steam  economy, 
partly  owing  to  internal  condensation. 


The  Marine  Gas  Engine. — ^The  ra.}>id  development  of  the 
gas  engine  during  recent  years,  and  the  progress  made  in 
gas  production  from  coal  in  the  simple  apparatus  known 
as  the  '■  Suction  Gas  Producer,"  have  drawn  the  attention 
of  marine  engineers  to  the  possibilities  of  apiilying  the  gas 
engine  to  marine  propellers.  'Some  barges  on  German 
canals  have  been  propelled  successfully  by  this  class  of 
gas  engine.  But  a  more  important  venture  is  now  in  hand 
in  England.  Mesrs.  Holzapfel,  on  the  Tyne,  have  a  vessel 
of  some  800  tons  burthen  building  for  propvilsion  l)y  gas 
engines  supplied  with  coal  gas  from  suction  gas  pioducers. 
The  coal  lequired  per  horse  power  of  engine  per  hour  is 
nmcli  less  than  with  steam  engines,  and  the  total  abolition 
of  steam  boilers  with  all  their  aj)pendages  are  advantages, 
as  the  gas  producer  is  simpler  than  a  high-pressure  steam 
boiler.  Cheap  raw  oils  can  also  be  used  for  gas  jjroduction 
for  engine  power  on  board  ship,  and  a  good  many  small 
b(jats  are  now  in  use  with  petrol  and  paraffin  driven  engines. 
Among  leading  gas-engine  experts  the  strong  conviction 
prevails  that  the  gas  engine  will  dis2>lace  the  steam  engine 
before  long.  The  chief  objection  at  present  to  the  gas- 
marine  propulsion  arises  from  the  fact  that  gas  engines 
are  difficult  to  control  in  speed,  and  not  easily  reversible. 
Several  means  for  overcoming  the  difficulty  liave  lieen 
liroposed.  Among  others  the  hydraulic  jet  propeller  has 
Ijeen  tried.  With  this  propeller  the  engine  may  run  on, 
while  the  boat  may  be  stopped,  started,  or  reversed. 


Moving  Tools  for  Planing  Machines. — In  a  discussion 
before  the  Iron  and  Steel  Institute  in  America  a  point  was 
raised  by  Mr.  Oberlin  Smith  as  to  changes  that  the  high- 
speed steels  are  bringing  about.  He  referred  especially 
to  tools  operating  on  work  which  moves  with  a  reciprocating 


movement  in  such  machines  as  the  planing  njachine.  Heavy 
pieces  of  work  cannot  easily  be  jnit  into  rapid  motion,  so 
as  to  get  the  best  out  of  the  high-speed  steels.  He  thought, 
therefore,  that  in  the  future  there  would  a  greater  tendency 
towards  the  use  of  macliines  where  the  tool  was  the  moving- 
article  and  the  work  stood  still.  In  a  macliine  like  the 
lathe  or  the  boriu"'  mill  "eneral  convenience  alone  need  l)e 
considered,  for  the  work  always  revolves  at  an  even  velocity 
in  one  direction,  but  the  matter  is  one  of  importance  as 
regards  the  planing  machine,  which  swallows  so  much 
energy  in  acceleration  work,  and  wastes  a  corresponding 
amount  in  braking  effects  or  the  equivalent.  In  this  respect 
something  is  already  being  done  with  the  existing  type 
of  machine  in  the  planers  made  by  Smith  and  Coventry 
Limited,  by  Bateman's  Machine  Tool  Company  Limited, 
and  also  in  Hetherington's  new  device. 

The  -i, 000-mile  Motor  Trial. — ^The  Automobile  Club  of 
Great  Britain  and  Ireland  has  issued  a  certificate  to  the 
effect  that  the  16-20  H. P.  Martini  car,  carrying  four 
passengers,  and  weighing  23|  cwt.  (without  ijassengers), 
fitted  with  Dunlop  tyres,  size  875  by  105  mm.  front,  880 
by  120  back,  completed  a  distance  of  4,002  miles,  under 
ordinary  touring  conditions,  and  under  the  continuous 
observation  of  officials  ajjpointed  by  the  club.  The  daily 
run  consisted  of  a  maximum  of  200  miles  a  day  on  main 
roads,  starting  from  and  returning  to  the  Automobile  Clulj. 
The  number  of  days  occupied  was  22,  the  total  consumption 
of  petrol  215^  gallons,  the  total  consumption  of  water  'd'i) 
gallons,  the  average  daily  mileage  IS'l'S,  the  average 
mileage  per  gallon  of  petrol  IG'3,  and  the  average  mileage 
per  gallon  of  water  1,0I15.  The  parts  used  in  the  renewal 
of  the  differential  gear — namely,  the  four  small  bevel  jjinioiiis 
— ^have  teeth  which  are  of  a  form  which  is  an  improvement 
on  those  originally  used.  The  roads  throughout  the  trial 
were  somewhat  heavy  and  greasy,  and  there  was  much  fog. 
Kaiu  and  snow  and  numbers  of  loose  patches  of  stones  were 
encountered.  On  the  fourth  day  a  Ijad  side-slip  occuired, 
the  near  hind  wheel  hitting  the  kerl)  hard,  and  slightly 
disi)lacing  the  rim.  This  caused  the  tyre  to  chafe  on  the 
head  of  the  chain  bolt.  A  new  wheel  and  tyre  were  fitted 
at  the  end  of  the  day's  run.  Three  other  side-slips  also 
occurred.  The  car  was  fitted  with  low-tension  magneto 
ignition. 


Improvements  in  Telegraphy.- -A  demonstratidu  of  ;i 
new  telegraph  apparatus  was  given  at  the  Carlton  Hotel 
on  the  9th  inst.  It  is  understood  that  a  series  of  exjieri- 
ments  with  the  apparatus  will  be  made  shortly  by  the 
General  Post  Office.  The  apparatus  is  a  renjarkable  con- 
trivance. It  is  claimed  that  words  can  be  transmitted, 
and  not  only  transmitted  but  reproduced  in  ordinary 
writing,  at  a  rate  of  10,000  words  per  hour.  This  feat  is 
made  possiljle  by  an  ingenious  combination  of  telegraphy, 
telej)hony,  and  photography.  The  message  to  be  trans- 
mitted is  "punched"  on  slijjs  somewhat  similar  to  those 
used  on  the  well-known  Wlieatstone  machine.  These  slips, 
again  following  the  Wheatstone  progress,  are  run  through 
a  transmitter.  The  electrical  impulses  reach  telephones 
in  the  receiving  station,  and  being  converted  into  vibrations, 
these  vibrations  or  motions,  which  assume  the  forms  of 
letters,  are  conanunicated  to  a  mirror,  and  thence  repro- 
duced on  sensitised  photographic  paper.  The  sensitised 
paper  is  automatically  developed,  and  the  telegram,  which 
is  now  in  reality  a  well-finished  photograph,  is  ready  to 
be  sent  to  the  addressee.  Tlie  apparatus  is  somewhat  com- 
plicated, but  the  accuracy  and  tlie  sjieed  obtained  are 
indeed  wonderful. 


Mebsrs.  Mather  and  Platt  Limited,  the  well-known 
engineers,  Mancliester,  have  just  issued  a  second  edition  of  tlieir 
polyphase  generator  catalogue,  drawn  up  in  the  .same  lucid 
style  which  cliaracterities  their  laany  publications. 
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A    NEW   ELECTRO-MOTOR   FOR  NARROW- 
GAUGE  RAILWAYS. 

An  uutjiut  of,  say,  20  H. P.,  witli  a  .speed  of  aljout  71  iiiile.s 
per  hour  and  a  luaxiiiiuiu  pressure  of  500  volts,  seemed 
even  a  short  time  ago  to  constitute  about  the  upper  limit 
available  for  narrow-oauge  railway  electro-motors.  These 
figures  were  first  exceeded  on  the  Continent  about  five  years 
ago,  motors  of  30  H. P.  being  designed  quite  .satisfactorily 
for  a  tension  of  from  700  to  800  volts,  and  further  improve- 
ments in  the  design  of  these  motors  were  soon  effected. 
While  the  tension  could  not  be  further  increased  for  some 
time  on  account  of  official  regulations,  motors  of  an  output 
as  high  as  40  H.P.  to  50  H.P.  were  shortly  afterwards  made 
to  &t  into  the  narrow  space  afi'orded  by  the  trucks  of  such 
railways. 

The  want  of  electro-motors  of  higher  performances  was 
especially  imperative  in  Switzerland  on  account  of  the  high 
gradients  obtaining  there,  and  in  its  endeavours  to  suit 
these  requirements  the  Maschinenfabrik  Oerlikon  even- 
tually designed  a  narrow-gauge  railway  motor  of  an  output 
as  high  as  100  H.P.  and  a  pressure  of  900  volts.  The 
casing  of  these  motors  is  made  of  steel  castings,  and  is 
closed  entirely.  The  running  axles  are  driven  by  ineans 
of  toothed  wheels  of  a  ratio  1  :  4  to  1:5. 

In  the  diagrams  given  in  figs.  1,  2,  and  3  some  of  the 
dimensions  of  the  motor  are  shown.  The  motor  has  a  bore 
of  420  mm.  ;  there  are  51  coils  fitted  into  51  slots.  The 
collector  is  360  mm.  in  diameter  and  110' nnn.  in  active 
breadth.    The  brush  bridge  bears  two  carbon  holders,  each 


FiG3.  1  and  2. 


of  which  is  fitted  with  two  carbons  55  mm.  in  length  and 
10  mm.  in  diameter.  The  magnetic  coils  include  120 
copper-wire  windings. 

The  heating  of  the  motor  with  a  1-hour  load  of  105  H.P. 
at  the  motor  shaft  reached  in  the  coils  70  deg.  Cen.  above 
the  surrounding  temperature,  while  the  temperatures  of 
the  collector  and  armature  were  lower.    The  insulation  of 


(lie  coils  was  tested  with  an  alternating  current  of  3,000 
volts. 

The  type  T.M.  IG  motor  of  the  same  company  shows  the 
same  constru&tion,  and  has  also  an  outjjut  as  higii  as 
100H.P.  for  a  jiressure  of  350  volts  with  450  revolutions 
per  minute.    In  this  design  the  armature  has  the  copper 


Fio.  3. 


rod  coils,  while  the  collector  is  broadened  by  110  mm.  The 
number  of  segments  is  203,  while  the  armature  plates, 
including  51  slots,  are  the  same  as  in  the  case  of  the 
900-volt  motor.  The  magnet  coils  are  made  of  copper 
bands,  with  pres.s-board  insulation.  This  construction 
enables  the  rise  in  temperature  not  to  exceed  60'  deg.  Cen. 


THE   INTERNATIONAL    GAS  EXHIBITION. 

(Concluded  from  page  640.) 

Robert  Dempster  and  Sons  Ltd.,  of  Elland,  the  well- 
known  constructional  engineers  and  makers  of  gaswork 
plant,  exhibited  their  "  Tipit "  over-lapping  gravity-bucket 
conveyer.  This  comprises  a  number  of  cylindrical  ijuckets, 
wliich  normally  retain  their  open  jDortions  uppermost,  but 
when  they  pass  over  a  carriage  arranged  at  the  required 
point  of  discharge  the  round  ends  of  the  buckets  roll  on 
shoes  on  the  carriage.  Consequently  the  buckets  are 
revolved,  and  their  contents  ejected.  The  carriage  is 
locked  in  each  position  of  discharge  by  means  of  a  brake 
roller,  wliich  may  be  released  to  enable  the  conveyer  itself 
to  push  the  carriage  to  the  next  position. 

W.  J.  Jenkins  and  Co.  Ltd.,  Retford,  had  a  very 

interesting  exhibit  in  the  form  of  a  retort  stoker  or 
charger.  This  charger  works  on  a  unique  princijjle.  The 
coal  is  fed  down  a  hopper  between  a  rubber  or  composi- 
tion belt  and  a  deeply-grooved  wheel,  the  coal  being 
literally  shot  into  the  open  retort  in  a  shower.  We 
witnessed  the  machine  at  work,  and  were  sui^prised  at 
the  accuracy  and  ease  of  manipulation.  The  charger  is 
suspended  on  rails,  and  one  man  can  easil}'  control  the 
cliarging  of  a  set  of  retorts. 

The  Temperley  Transporter  Co.  showed  some  excel- 
lent working  models  of  their  transporters.  One  repre- 
sented the  application  of  a  tower  transporter  to  a  gas- 
works for  conveying  the  coke  from  the  retort  house  to 
the  heap  out.side.  The  advantage  of  the  Temperley 
transporter  for  this  purpose  is  the  fact  that  the  coke  can 
be  lowered  to  the  heap  instead  of  being  shot  thereon,  and 
breakage  is  therefore  avoided. 

Another  model  illustrated  the  application  of  a  trans- 
porter for  elevating  and  transporting  coal  from  barges  into 
the  gasworks.  A  sjjecial  feature  of  this  was  the  use  of 
a  "  grab  "  instead  of  a  skip  or  bucket.  This  is  a  new 
departure  of  the  Temperley  Company.  The  "  grab  "  they 
use  is  the  "  Hone's  grab.'"  Tlieir  representative  informed 
us  that  they  have  a  scheme  in  hand  for  a  job  abroad 
where  they  have  to  unload  coal  from  ships  or  barges  along- 
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side  a  quay,  and  tlieu  transport  it  some  two  or  three 
hundred  yards,  provision  being  made  for  discharge  at 
intervals  along  that  distance.  They  elevate  the  coal  from 
the  vessel  by  means  of  a  "grab,"  and  then  transfer  it  to 
skips,  which  transport  it  to  the  desired  points.  The 
reason  for  this  is  that  a  grab  capable  of  lifting  one  ton 
of  coal  itself  weighs  two  tons,  whereas  a  skip  is  very 
much  lighter,  so  that-power  is  saved. 

The  Nutting  Patent  Boiler-feed  Regulator,  for 

automatically  controlling  the  water  level  in  boilers,  works 
on  the  principle  of  a  copper  tube,  expanding  or  contracting 
accordingly  as  it  becomes  more  or  less  filled  with  steam  or 
water,  the  diiference  in  length  being  utilised  through 
compound  leverage  to  operate  the  valve  controlling  the 
supply  of  steam  to  the  feed  pump.    The  copper  tube  is 


The  Nuttiug  Patent  Boiler-feed  Regulator. 

anchored  at  one  end  to  a  cast-iron  support,  the  other  end 
being  free  and  linked  to  the  leverage.  The  tube  is  at  a 
slight  angle,  cutting  as  it  were  the  water  level,  so  that  as 
the  latter  falls  or  rises  the  tube  becomes  more  or  less  full 
of  steam  than  water.  The  device  is  also  arranged  to  work 
a  steam  alarm  whistle.  The  regulator  is  supplied  by  the 
inventor,  Mr.  J.  Nutting,  of  Balham  Grove,  S.W. 

Harris  and  Pearson,  Stourbridge,  also  exhibited  boiler 
seating  and  covering  blocks,  and  other  fire-clay  blocks, 
retort,  etc.    Their  specialty  in  boiler  coverings  consists 


they  claim  effects  a  great  saving  in  fuel,  besides  having 
the  advantage  of  being  as  easily  removed  as  boiler 
covering. 

IjIGHTing  Sectiox. 

In  tlie  lighting  section  the  usual  burner-making  firms 
were  represented,  among  the  novelties  being  the  Eureka 
anti-vibrator,  by  Holbrook  and  Co.,  of  Hackney,  London. 
This  fitting  is  especially  applicable  to  incandescent  burners 
for  factories,  etc. 

Dura  Mantle. — An  interesting  exlubit  was  that  of  the 
Dura  mantle  for  incandescent  gas  burners.  As  is  well  known, 
this  mantle  is  made  from  ramie,  a  cotton-like  fabric 
obtained  from  a  tropical  plant.  The  material  was  shown 
in  various  stages,  from  the  dry  stick-like  plant,  the  crude 
material  obtained  from  beneath  the  bark,  which  is  after- 
wards prepared  and  produced  as  a  silky  material,  capable 
of  being  spun  and  finely  knitted.  The  knitted  mantle  is 
then  impregnated  in  a  solution  of  nitrates  of  the  requisite 
metals,  stretched  on  a  conical  mould,  and  then  dried  at  a 
temperature  of  about  100  deg.  After  'being  stamped  with 
the  trade  mark  it  is  sewn  at  the  top  with  asbestos  cord, 
being  subsequently  dipped  in  collodion,  and  is  then  ready 
for  burning  olf. 

-  The  Automatic  Light  Controlling  Co.  Ltd.  exhibited 

their  ingenious  device  by  which  incandescent  burners  can 
be  automatically  turned  up  or  down  at  pre-determined 
times.  For  instance,  factory  burners  may  be  set  to  be 
turned  up,  say,  at  i  o'clock  in  the  afternoon,  to  be  turned 
down  at  8  o'clock  the  same  evening,  then  turned  up  at 
6  o'clock  next  morning,  and  turned  down  shortly  after, 
and  so  on.  The  mechanism  comprises  a  clock  train,  "which 
rotates  a  time  wheel,  divided  into  hours  and  minutes,  and 
piovided  with  adjustable  tappets,  which  engage  a  star 
wheel  on  the  burner.  The  tappets  on  the  time  wheel  can 
be  put  or  set  at  any  specified  times.  The  device  will 
woi'k  automatically  for  a  week  without  re-winding. 

The  James  Keith  and  Blackman  Co.  Limited  had 

many  interesting  exhibits  on  their  stand,  one  of  them 
being  a  water-driven  compressor  and  a  gas-engine  driven 
compressor,  forming  a  duplicate  jilant  for  the  supply  of 
all  the  pressure  gas  required  at  the  stand  and  for  lighting 
one  half  of  the  Queen's  Palace,  which  is  done  by  Keith's 
"'  Taj "  type  of  lamp,  giving  a  total  illuminating  power  of 
20,01)0  candles  for  an  hourly  consumption  of  -  600  cubic  feet 
of  gas.  A  novelty  is  an  inverted  burner  giving  -30  candle 
power  for  one  cubic  foot  of  gas.  The  feature  of  it  is  that 
a  small  piece  of  mantle  material  is  clamped  between  two 
cups,  showing  a  spot  of  light  through  an  opening  in  the 
lower  cup. 


TRADE  NOTES. 


Harris  and  Pearson's  System  of  Boiler  Seating. 

in  their  studded  covering  bricks,  which  are  laid  over  the 
boiler,  as  shown  in  our  sketch,  thus  leaving  an  air  space 
between  the  brick  covering  and  the  boiler  shell.  This 


The  Sunbeam  Lamp  Company  Limited,  Gateshead-on- 
Tyne. — Circular  of  "Sunbeam"  lamps,  and  some  useful  hints 
to  users. 

Messr.s.  Rushton,  Proctok,  and  Co.  Li.mited,  engineers,  Lincoln, 
had  a  representative  exhibit  at  the  Smithfield  Club  Show,  Agricultural 
Hall  Loudon.  Amongst  the  stock  may  be  mentioned  an  8  N.P. 
portable  engine,  a  7  N.P.  traction  engine,  a  vertical  high-speed  engine, 
a  threshing  machine,  12  B.H.P.  oil  engine,  and  10  H.P.  compound 
horizontal. 

Mu.  Charles  Tayloi!,  machine-tool  maker,  Bartholomew  Street, 
Birmingham,  sends  particulars  of  the  "  Listauter  "  patent  bench  vice. 

Mil  Archibald  J.  Wright,  Islington  Electrical  Works,  318,  Upper 
Street,  London,  N.,  has  recently  published  a  new  illustrated  catalogue 
of  electrical  goods  and  scientific  mechanical  novelties.  Many  of  these 
are  specially  adapted  for  Christmas  amusement  and  instruction,  and 
should  command  an  early  inspection. 

Mes.srs.  Horace  P.  Marshall  and  Co.,  engineers,  have  removed 
from  Basinghall  Street,  Leeds,  to  larger  and  more  convenient  premise.-* 
at  6  and  7,  Cross  Fountaine  Street,  Leeds.  Specialties,  the  Boyer 
ijneumatic  hamiper  for  fettling,  sand  rammers,  moulding  machines, 
ijiddles,  and  other  foundry  requisites. 


678 


THE    PRACTICAL    ENGINEER.  [December  16,  1904 


SOME    NOTES   ON    HIGH-SPEED  ELECTRIC 
RAILWAY  WORK.* 

The  use  of  electricity  for  the  propulsiuu  of  railway  trains 
has  up  to  the  present  been  practicuUy  confined  to  local  services, 
in  which  stops  arc  frequent,  and  the  niaxinnim  speed  is  not 
excessive.  It  is  assumed  in  some  quarters,  however,  that  the 
electrical  operation  of  all  our  railways  is  one  of  the  certainties 
of  tlie  future.  A  captious  person  might  dispute  this  con- 
clusiou,  and  it  must  Ijc  confessed  that  difficulties  are  vi.sible 
to  the  observant.  It  is  not  the  object  of  this  paper,  however, 
to  enter  into  the  matter  of  whether  railways  g'eucrally  are 
likely  to  be  electrically  operated,  but  rather— assuming  that 
some  main  line  has  to  be  electritied — to  consider,  in  a  general 
way,  what  manner  of  ]n-nl)lum  is  presented  in  the  operation 
of  high-speed  passenger  tiaiiis  making  few  stops,  and  thus 
taking  power  for  a  great  proportion  of  the  time  that  they  are 
in  service. 

The  so-called  e.xpress  trains  that  run  on  some  of  our 
electrical  railways  are  not  cases  in  pt>int,  f(n'  the  greatest  dis- 
tance run  is  comparatively  short,  and  the  layover  large,  so 
that  it  is  possible  to  exnct  service  from  the  motors  whilst 
actually  0])erating-  them  which  it  would  be  quite  impossible 
to  do  continuously.  For  tiie  same  reason,  .such  high-speed  tests 
as  wove  recently  made  in  (Tcrmany  Ijetween  Maiieufelde  and 
Zossen  have  no  relation  to  the  present  subject,  for  the  motors 
are  subjected  to  such  severe  treatment  during  tests  of  this 
kind  as  would  be  out  of  the  (|uestion  in  ordinary  service. 

We  have  to  deal  with  heavy  trains  taking  power  almost 
continuously.  In  speed  we  must  at  least  e([ual  the  perform- 
ance of  the  modern  express  locomotive,  which,  in  this  crowded 
country,  where  slow-downs  are  frequent,  implies  a  maximum 
of  approximately  75  miles  per  hour  on  level  track. 


M//«3  per  Hour 
Fig.  1. 

One  of  the  difficulties  of  this  subject,  especially  at  high 
speeds,  is  that  of  estimating  the  resistance  offered  to  the 
motion  of  the  train.  Train  resistance  is  usually  expressed 
in  pounds  per  ton,  a  i^ractice  derived  from  low-speed  work,  in 
which  journal  and  rail  friction  form  the  chief  elements  of  the 
resistance.  At  high  speeds  the  air  'resistance  predominates, 
and,  as  this  is  quite  independent  of  the  weight  (depending,  as 
it  does,  on  the  external  configuration  of  the  train),  it  engenders 
a  false  idea  to  express  it  in  pounds  per  ton.  The  available 
information  on  train  resistance  is  exceedingly  limited,  as  tests 
on  the  subject  are  really  very  difficult,  and  the  jjublished 
results  frequently  omit  material  particulars.  The  following 
exposition  is  perhaps  as  reliable  as  the  present  state  of  our 
knowledge  will  permit. 

Train  resistance  depends  on  the  weight  moved,  on  the 
type,  external  shape,  size  and  number  of  the  vehicles,  on  the 
vibration,  the  parallelism  of  axles,  lubrication  of  journals, 
condition  of  wheels,  etc.,  as  well  as  <m  circumstances  external 
to  the  train,  such  as  quality  and  condition  of  track,  amount 
and  direction  of  wind,  and  steepness  of  grade.  Of  the  latter 
eireumstaiices  the  eftect  of  grade  is  easily  computed,  and 
for  the  rest  only  the  resistance  corresponding  to  average 
conditions  can  be  considered,  due  allowance  being  made  where 
necessary  to  take  account  of  other  conditions.  The  circum- 
stances internal  to  the  train  ai'e  so  many  and  varied  that 
we  cannot  expect  to  obtain  better  than  average  results  for 
particular  types  of  rolling  stock. 

"  Paper  read  before  the  Rugljy  Kngineering  Society,  on  1st  December,  190 1,  bv 
Mr.  F.  W.  Carter. 


Train  resistance,  in  so  far  as  it  depends  on  the  weight,  is 
probably  approximately  proportional  to  it,  and  nearly  iiide- 
pendent  of  the  velocity;  at  anyrate,  these  are  the  best 
assumptions  that  our  present  knowledge  will  admit  of.  Test 

Morienfelde -Zossen  Tests 
Tram  Resisfance 
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appears  to  make  this  portion  of  the  resistance  about  3  lb.  per 
ton  for  oil-lubricated  journals  (see  figs.  1  and  2) ;  for  grease 
lubrication  the  resistance  may  be  taken  as  4  lb.  per  ton.  This 
only  applies  when  the  train  is  in  jnotdon,  for  the  initial  resis- 
tance at  starting  is  much  greater,  having  been  found  about 
17  lb.  per  ton  in  the  L.  and  Y.  Bailway  tests  of  fig.  1. 

In  so  far  as  the  train  resistance  depends  on  the  configuration, 
size,  and  number  of  coaches,  it  is  much  more  complicated  than 
the  foregoing,  and  varies  greatly  with  the  velocity.  The 
resultant  effect  can  nevertheless,  from  the  nature  of  the  case, 
be  apjjroximately  analysed  and  seiJarated  into  two  components — 
one  associated  with  the  two  ends  of  the  train,  and  the  other  with 
the  intermediate  portion — and  this  separation  will  enable  us  to 
determine  the  resistance  for  any  length  of  train  as  long  as 
it  is  not  so  short  that  the  air  current  regions  about  the  two  ends 
encroach  upon  one  another.  For  when  the  train  is  sufficiently 
long,  the  centre  coaches  are  similarly  involved  in  air  currents, 
and  the  increase  in  train  resistance  due  to  adding,  say,  two 
coaches  to  the  middle  of  the  train  will  be  just  double  that  due 
to  adding  one.  Having  determined  the  increase  in  air  resistance 
per  additional  coach,  we,  for  convenience,  charge  every  coach 
in  the  train  with  this  amount,  and  whatever  air  resistance  still 
remains,  we  charge  to  the  ends  of  the  train — that  is,  to  head 
resistance  and  the  like.    As  we  have  mot  tests  on  all  types  of 
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coach,  we  prefer  to  express  the  former  of  the  above  components 
per  unit  length  of  train  instead  of  per  coach  (fig.  3  lower  curve), 
and  the  latter  per  unit  area  of  cross-section  (fig.  3  upper 
curve),  instead  of  a  total  sum,  expecting  in  this  way  to  obtain  an 
approximately  coiTect  result  for  types  of  coach  not  exactly 
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similar  to  those  which  formed  the  subject  of  the  tests  on  which 
tlie  curves  are  based. 

The  total  train  resistance  is  therefore  made  up  of  a  constant 
amount  per  ton,  a  variable  amount  per  foot  length,  and  a 
variable  amount  per  square  foot  cross-section  (fig.  3). 
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Fill.  \. 

When,  however,  we  seek  the  data  necessary  to  enable  us 
to  make  use  of  this  pretty  theory,  we  discover  that  the  avail- 
able information  is  altogether  too  meagre  to  be  satisfying. 
Very  complete  results  for  a  particular  type  of  what  may  be 
taken  as  typical  English  l)ogie  stock  were  given  in  J.  A.  F. 
Aspinall's  paper  on  "  Train  Resistance."*  The  train  con- 
sisted of  five  Lancashire  and  Yoi-kshire  bogie  coaches  and  a 
dynamometer  car,  and  upwards  of  2i)0  readings  were  taken  to 
obtain  the  curve,  which  is  given  in  tig.  1.  Unfortunately,  the 
measurements  were  made  behind  an  engine  and  tender,  and 
therefore  dn  not  include  fhe  head  resistance.  S  few  readings 
were  taken  with  longer  trains,  and  from  these  the  point  shown 
on  fig.  1  for  a  10-coach  train  (10  bogie  coaches  and  a  dynamo- 
meter car)  was  obtained.  If  this  point  be  accurate,  we  deduce 
tliat  at  this  speed  the  total  amount  to  be  charged  to  the  length 
of  the  train  is  0"  of  the  total  air  resistance  of  the  five  coach 
train.  Assuming-,  in  default  of  further  information,  that  this 
ratio  holds  for  all  sjieeds,  we  deduce  the  lower  curve  of  fig.  3 
as  the  amount  to  be  charged  per  unit  length  of  train. 

We  have  no  information  enabling  us  to  obtain  the  resistance 
component  due  to  the  ends  of  this  or  any  similar  type  of  train, 
and  the  upper  curve  in  fig.  3  is  taken  to  accord  with  the 
results  of  the  Marienfelde  zossen  tests, f  given  in  fig.  2.  It  is 
far  from  satisfactory  to  have  to  deduce  this  component  from  so 
different  a  type  of  ti'ain  as  one  composed  of  a  single  coach, 
running  on  six-wheeled  bogie  trucks,  weighing  83  tons,  and 
measuring  72  ft.  over  buffer  beams,  but,  until  more  suitable 
information  is  available,  it  is  the  best  that  we  can  do.  The 
coach  appears  to  have  a  cross-sectional  area,  through  motors 
of  at  least  110  square  feet,  but  as  it  is  well  roimded  at  the  ends, 
we  have  taken  the  ecjuivalent  area  as  100  square  feet  in 
obtaining  the  curve  of  fig.  3,  this  being  the  best  estimate  we  can 
give  to  obtain  a  result  applicable  to  flat>ended  English  coaches. 

We  have  not  attempted  to  deduce  formulae  for  giving  train 
resistance,  as  this  is  far  too  complicated  to  be  represented  by 
any  but  purely  empirical  formulae,  and  is,  therefore,  more 
naturally  and  more  correctly  represented  by  the  curves  of 
fig.  3.  These,  being  deduced  from  test  for  speeds  up  to  75 
miles  per  hour,  are,  in  the  author's  opinion,  more  reliable  than 
anything  so  far  published  on  the  subject,  although  somewhat 
unsatisfactory  from  the  meagreness  of  the  available  data. 
The  matter  is  introduced  here  because  of  its  great  importance 
in  connection  with  the  subject  in  hand,  as  will  be  seen  hereafter. 

We  shall  not  concern  ourselves  with  the  means  employed 
for  conveying  power  to  the  train,  as  this  subject  offers  no 
features  peculiar  to  high-speed  work;  the  train  equipment  alone 
interests  us.    In  discussing  this  we  should  first  note  that  all 

'Minutes  of  the  Proceedings  of  the  Institute  of  Civil  Engineers,  vol.  cxlvii.> 
May,  1902. 

t  See  "High-speed  Electric  Railway  Expepnients  on  the  Marienfelde-Zossen 
Line,"  by  Alex.  Siemens.  Proceedings  of  Institntion  of  Electrical  Engineeis. 
vol.  x.Kxiii.,  May  26th,  1904. 


detailed  experience  on  the  subject  is  based  on  the  continuous- 
current  series  motor,  and  the  conclusions  presented  in  this 
paper  are  drawn  from  experience  with  this  type  of  motor, 
altliough  not  necessarily  restricted  to  it. 

The  characteristics  of  a  typical  continuous-current  railway 
motor  are  given  in  fig.  4.  The  line  A  marks  the  rated  output, 
and  the  average  accelerating  current  per  motor  is  usually 
chosen  at  approximately  the  rated  current.  The  method  of 
rating  railway  motors  should  be  understood.  The  rated  load 
is  that  which  gives  a  tempei-ature  rise  of  75  dcg.  Cen.  as  measured 
by  thermometer  placed  on  the  hottest  accessible  part,  after  a 
stand  test  of  one  hour's  duration  with  covers  removed  from 
the  motor,  the  voltage  being  normal.  It  must  be  distinctly 
understood  that  by  rated  horse  power  we  mean  no  more  than 
the  above,  which  enables  us  to  compare  motors  of  the  same 
type  with  one  another,  but  gives  no  information  as  to  whether 
they  will  suit  a  particular  service.  With  motors  of  different 
tyjjes  (('.;/.,  continuous  and  alternating  current  motors)  it  does 
not  follow  that  if  they  are  rated  alike  they  will  be  capable  of 
performing  like  services,  since  their  characteristics  differ.  It 
would  not  be  good  practice  to  allow  the  temperature  to  ri.sc 
more  than  about  60  deg.  Cen.  in  normal  service,  otherwise  excep- 
tionally adverse  conditions  might  lead  to  disaster.  On  surface 
roads  it  is  usual  to  run  with  covers  on,  as  it  is  practically 
impossible  to  let  in  air  without  letting  in  rain  and  dust. 

The  line  B,  fig.  4,  shows  approximately  the  position  of 
free  running — i.e.,  running  at  the  nmximum  speed  reached  on 
level  track — corresponding  to  ordinary  suburban  service. 
This  is  not  a  well-defined  position,  but  on  such  service  it  ha.s 
been  located  by  experience  where  the  speed  is  a  little  more 
than  twice  that  at  rated  load,  and  the  o\itput  is  not  mure 
than  one-fourth  of  the  rated  dutput.  In  the  neighbourhood 
of  this  output  also  (although  even  less  definite)  the  losses 
in  the  motor  are  usually  such, as  if  continued  woidd  produce 
a  temperature  rise  of  approximately  60  deg.  Cen. — it  being  the 
designer's  business  to  see  that  the  several  vital  parts  of  the 
motor  rise  about  eijually  in  temperature  for  the  class  of  service 
contemplated.  The  continuous  capacity  of  railway  motors — • 
)'.('.,  the  load  that  they  can  take  contin>iously — is  of  no  import- 
ance in  ordinary  suburban  work,  but  must  be  at  about  free 
running  speed  where  the  motor  is  free  running  for  the  greater 
joart  of  the  time  it  is  in  service.  It  may  be  taken  as  approxi- 
mately one-fourth  of  the  commercial  rating. 

So  much  for  the  ordinary  operation  of  the  continuous- 
current  railway  motor.  For  long-distance  high-speed  service 
we  do  not  need  so  great  a  variation  of  horse  power  as  from 
one  to  one-fourth,  and  it  would  be  quite  sufficient  if  we  could 
reach  half  the  free  running  speed  with  twice  the  free  running 
horse  power.  However,  this  is  not  the  chief  point  that  w^e 
seek  to  make,  which  is  this,  that  with  a  given  carcase  we  can 
dissipate  heat  at  a  definite  rate,  with  a  certain  rise  of  interna! 
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temperature,  quite  independently  of  what  the  motor  character- 
istics are,  so  that  we  can  deduce  from  experience  with  the 
ordinary  continuous-current  railway  motor  results  which  will 
apply  to  any  motor  having  the  same  carcase.  It  is  for  this 
reason  that  we  have  gone  into  the  question  of  ordinary 
operation. 
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A  contiinious-curreut  equipment  of  considerable  power, 
such  as  is  used  on  our  suburban  railways,  weighs  approximately 
40  lb.  per  rated  horse  power — this  figure,  of  course,  including 
all  controlling  apparatus  and  accessories.  Based  on  continuous 
rating,  which  we  must  use  in  comparing  the  ordinary  type  of 
motor  with  that  especially  suited  for  high-speed  long-distance 
service,  we  may  take  the  weight  as  160  lb.  per  horse  jDower.  As 
we  shall  be  free  running  for  the  greater  portion  of  the  time,  we 
may  take  the  continuous  rating  as  the  free  running  horse  power 
in  accordance  with  the  remark  above.  The  figure  of  1601b.  per 
liorse  power  is  probably  almost  tlie  smallest  attainable  with  closed 
motors  jiiounted  on  the  coach  trucks.  We  do  not  expect  to 
reach  nearly  so  high  an  electrical  efficiency  witli  alternating- 
current  as  with  continuous-current  railway  motors.  Accord- 
ingly, for  a  given  carcase — that  is,  for  a  given  loss  in  the  motor — 
the  power  must  be  less  for  the  fonner  than  for  the  latter  type  of 
motor,  or  for  a  given  power  the  carcase  and  the  weight  must 
be  larger  for  alternating  than  for  continuous  current  motors. 

The  conclusons,  therefore,  that  we  can  draw  from  the  pre- 
ceding somewhat  tedious  arguments  are,  first,  that  motors  for 
the  class  of  service  we  have  in  view  should  show  less  variation 
in  liorse  power  with  variation  in  siseed  than  is  usual  with  the 
present  railway  motors;  secondly,  that  with  motors  mounted  on 
the  coach  trucks  the  electrical  equipment  will  weigh  at  least 
1601b.  per  horse  power  required  at  free  running  speed. 

AVe  will  now  show  the  result  of  the  foregoing  by  investi- 
gating the  x)articular  case  of  a  five-coach  train  similar  to  that 
used  in  A  spinalis  tests.  The  train  consists  of  bogie  coaches, 
and  when  carrying  its  passenger  load  weighs  about  125  tons, 
exclusive  of  electrical  equipment.    The  total  train  resistance, 
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deduced  from  the  curves  of  fig.  3,  is  shown  in  fig.  5,  for  the 
train  both  without  and  with  electrical  equipment.  From 
resistance  and  speed  we  deduce  the  horse  power  required  for 
free  running,  and  from  the  horse  power  we  deduce  the  weight 
of  the  equipment,  these  quantities  being  given  in  fig.  6. 

We  see  from  fig.  6  that,  although  we  are  working  on 
a  conservative  basis,  and  are  allowing  nothing  for  emergencies, 
such  as  high  wind,  we  require  upwards  of  50  tons  of  motors  in 
order  to '  operate  the  train  in  question  at  75  miles  per  hour. 
We  could  not,  therefore,  claim  to  make  a  very  great  reduction 
in  the  weight  of  the  train  by  changing  from  steam  to  electricity 
as  the  motive  power.  The  five-coach  train  has  20  axles;  if  we 
mounted  on  each  axle  a  motor  of  the  G.E.  66  (125  H.P.) 
type — such  as  is  being  used  on  the  North-Eastern  Eailway 
about  Newcastle — we  should  get  2,500  rated  horse  power  in  all, 
or  625  H.P.  for  free  running.  We  see  from  fig.  6  that  the 
motors  would  have  to  be  geared  for  a  maximum  speed  of  only 
70  miles  per  hour,  if  the  trains  were  required  to  run  long 
distances  with  few  sto^js,  as  is  the  case  with  our  main  line 
expresses. 

We  may  state,  although  it  is  beside  the  main  purpose  of 
the  jHesent  jDaper,  that  for  express  trains  on  our  existing 
electric  systems,  where  the  distance  run  is  short,  we  can  rely  on 
the  terminal  layovers  for  cooling  the  motors.  If,  for  instance, 
the  run  occiipies  30  minutes,  and  the  layover  is  15  minutes, 
we  can  work  at  a  point  on  tlie  speed  curve  where  the  losses  in 
the  motors  amount  to  one  and  a  half  times  what  could  be  dissi- 
pated continuously.  Instead  of  free  running  at  B  on  fig.  4,  we 
should  then  work  at  a  point  somewhat  nearer  to  A,  and  the  horse 
power  at  this  point  di\aded  into  the  total  liorse  power  required 


for  the  train,  at  the  speed  proposed,  gives  the  number  of  motors 
to  be  carried. 

Our  conclusions  as  regards  main  line  express  work  are 
these:  We  must  design  motors  to  suit  the  service,  and  can-}' 
them  on  vehicles  specially  constructed  to  suit  the  motors.  In 
other  words,  we  shall  use  locomotives  rather  than  mount  the 
motors  on  the  train  axles.  This  implies  the  abandonment  of 
the  multiple-unit  train  control  system,  but  as  the  advantages 
of  thi.s  system  are  needed  chiefly  in  suburban  service,  this 
point  is  of  small  importance  for  the  class  of  service  we  are 
considering,  llie  motors  will  be  large  and  powerful  units, 
probably  open  on  the  cab  side  to  aid  the  dissipation  of  wasted 
energy,  but  closed  to  the  weather.  The  usual  method  of 
rating  which  was  developed  to  suit  the  needs  of  tramway 
motors  will  probably  be  abandoned  in  favour  of  some  method 
more  suited  to  the  service  that  these  motors  will  be  called  upon 
to  perform.  The  tramway  type  of  motor,  in  conquering  the 
suburban  railway  field,  has  probably  reached  the  limit  of  its 
usefulness  in  railway  work,  and  for  main  line  service  we  should 
expect  motors  differing  largely  from  those  we  are  accustomed  to. 
A  considerable  portion  of  the  superstructure  of  the  locomotive 
may  be  occupied  by  the  motors,  and  in  general  the  complete 
locomotive  will  be  the  designer's  unit,  all  jiarts  being  adapted 
to  the  exigencies  of  the  service,  and  of  the  type  of  machinery 
necessary  for  electrical  driving. 
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"  Warships ;  a  Text  Book  on  the  Constructiou,  Protection, 
Stability,  Turning,  etc.,  of  War  Vessels."  By  E.  L. 
Attwood,  M.I.N.A.  Price  lUs.  6d.  net.  London: 
Longmans,  Green,  and  Comijany. 

Having  already  had  favourable  experience  of  the  author's 
w'ork  in  his  Theoretical  Naval  Architecture,"  we  were 
not  surprised  to  find  "  Warships "  a  valuable  addition  to 
the  existing  literature  on  the  subject.  Although  the  l:)Ook 
has  been  piimarily  prepared  for  naval  officers,  the  autho)' 
expresses  a  hope  that  it  will  also  be  found  useful  for 
apprentices  and  students.  After  a  careful  perusal  of  its 
ipages,  we  think  to  this  list  may  be  added  the  large  and 
growing  class  of  the  public  who,  thanks  in  no  small  measure 
to  ithe  efforts  of  the  Navy  League,  now  take  a  keen  interest 
in  all  tliat  pertains  to  our  hrst  line  of  defence.  The 
chapters  dealing  Avitli  the  jJurely  constructional  features  of 
warshii^s  are  jiarticulai'ly  good,  and  contain  a  large  amount 
of  iiLformation  which  is  not  readily  accessible  to  those  who 
are  not  actually  engaged  in  the  building  of  ships.  The 
chapters  on  buoyancy,  displacement,  stability,  and  so  forth 
are  also  good  in  their  way,  but  the  same  suhjects  have 
already  been  exhaustively  dealt  with  elsewhere — ^by  the 
author  himself  among  others — and  though  we  notice  several 
very  apt  illustrations  of  the  principles  involved,  it  appears 
to  b'6  impossible  at  this  stage  of  the  world's  history  to 
say  anj'-thing  strikingly  original  on  the  subject.  Speaking 
for  ourselves,  we  .should  have  preferred  to  see  this  part  of 
the  book  condensed  to  some  extent,  and  chapters  added 
dealing  Avith  the  machinery  and  armament  as  influencing 
design.  Human  nature  being  what  it  is,  moreover,  we 
confess  to  some  small  disappointment  at  finding  no 
reference  to  the  possibilities  of  turbines  in  the  near  future, 
or  ito  the  question  of  submarines  and  submersibles,  con- 
sidered from  the  naval  constructor's  point  of  view.  The 
print  is  good,  and  the  drawings  as  a  whole  well  reproduced, 
though  a  number  of  woolly  lines  are  to  be  seen  in  the 
particulai-  copy  which  found  its  way  into  our  hands. 
Certain  of  the  figures,  too,  are  somewhat  unhappih'  placed 
— e.g.,  figs.  40,  109,  and  110 — since  the  explanatory  notes 
upon  them  appear  upside  down  to  one  holding  the  book 
in  the  ordinary  reading  jiosition.  The  book  is  commend- 
ably  free  from  errors,  hut  we  notice  that  the  secondary 
armament  of  the  "  Formidable "  and  "  Duncan  "  is  incor- 
rectly given  as  ten  Gin.  Q.F.  on  page  29.  The  above 
criticisms  should,  however,  be  talven  rather  as  suggestions 
to  be  considered  when  preparing  future  editions  than  as 
in  any  waj'  detracting  from  the  general  merits  of  the  work, 
which  we  can  conscientiously  r  ecommend  to  all  interested. 
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•■Modern  Kiigiiios  and  Power  (Generators."  Vol.  HI.  By 
Fiaukiu  Kenuedj^  O.E.  Loudon:  Tlie  Caxlon  Pub- 
lishing Company. 

We  have  already  staited  in  our  notices  of  the  earlier  volumes 
the  important  posibioa  that  this  comprehensive  work  is 
destined  to  fulfil  towards  all  classes  of  engineers.  The 
same  thoroughness  of  treatment  comprises  the  volume  now 
before  us.  It  treats  of  prime  movers  on  road  vehicles — 
steam,  oil,  and  petrol.  All  the  principal  designs  of  internal- 
combustion  engines  are  fully  dealt  with,  and  with  the  aid 
of  the  large  number  of  illustrations  the  subjects  become 
very  attractive.  A  discussion  on  gas  v.  steam  power  opens 
the  matter  towards  types  of  petrol  engines  suitaible  for 
locomotive  purposes.  The  mechanical  details  of  the  petrol 
high-speed  engine  come  under  notice,  such  as  the  change- 
gearing,  tj^^es  of  carburettors,  valves,  radiators,  clutches, 
and  a  number  of  examples  of  chassis  are  given.  The 
Duryea,  Crossley,  and  De  Dion-Bouton  eng-ines  are  well 
described,  as  also  the'  Daimler,  Brooke,  and  other  makes. 
Chapter  IV.  informs  us  what  has  been  done  in  electric 
autocars,  whilst  engines  for  motor  boats  and  air  ships  are 
not  omitted.  A  following  chapter  introduces  us  to  recent 
steam  turbines  and  their  improvements,  and  several  types 
are  explained.  Steam  cars  by  Chelmsford,  Straker,  Thorny- 
croft,  and  White  are  referred  to,  and  some  imiscellaneous 
improvements  conclude  a  worthy  volume. 


•  Model  Steam  Turbines  :  How  to  Design  and  Build  them.'' 
The  iVodel  Engineer  Series,  No.  23.  By  H.  H. 
Harrison.  London  :  Percival  Marshall  and  Company, 
Poppin's  Court,  Fleet  Street. 

This  book  is  intended  to  give  the  information  necessary 
to  enable  a  model  steam  turbine  to  be  constructed.  It  fulfils 
its  purpose  very  well,  and  with  its  aid  the  construction  of  a 
model  turbine  should  not  be  a  difficult  matter  to  a  patient 
amateur.  The  turbine  so  built  will  not  be  a  particularly 
efficient  machine,  but  this  is  not  the  fault  of  the  book; 
and  model  reciprocating  steam  engines  which  could  be 
made  fairly  efficient  usually  leave  nmch  to  be  desired  in 
this  respect.  The  book  deals  chiefly  with  turbines  of  the 
De  Laval  type,  and  we  thint  rightly  so.  All  the  common 
types  of  steam  turbines,  if  made  in  model  size,  require 
gearing  to  reduce  the  rotary  speed  to  an  extent  to  be 
suitable  for  the  propulsion  of  boats  or  cars.  This  being 
so,  it  is  better  to  choose  the  simplest  type  of  tui-bine, 
namely,  the  De  Laval  turbine.  The  book  goes  into  the 
theory  of  the  steam  turbine  in  a  manner  adequate  to  the 
needs  of  the  model  builder,  and  this  it  does  in  a  simple 
and  lucid  manner.  We  may  not  quite  agree  with  all  the 
statements  of  the  author,  such  as  his  division  of  steam 
turbines  into  two  classes,  but  this  does  not  prevent  us 
from  congratulating  the  author  on  his  production,  which 
we  can  recommend  to  all  desirous  of  building  a  model 
steam  turbine.  The  price  of  the  took  (6d.)  brings  it 
within  the  reach  of  all. 
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BOILER  EXPLOSIONS. 

Abstracts  op  Recent  Board  of  Trade  Reports. 

Failure  of  a  Vertical  Boiler,  due  to  Corrosion  of  the 
Firebox. 

No.  1512.  The  boiler  was  of  the  vertical  type,  mado 
throughout  of  iron.  The  date  and  makers  of  the  boiler 
are  unknown,  and  it  liad  been  bought  many  years  ago 
second-hand  by  its  present  owners,  a  firm  of  repairing 
engineers.  After  lying  unused  for  many  years,  it  was  used 
from  1897  to  the  time  of  the  explosion  for  pumping  water 
from  a  well  for  the  water  supply  of  a  small  village  near 
Winchester.  The  boiler  was  put  to  Avork,  supplying  steam 
at  a  pressure  of  2.5  lb.  iier  square  inch,  without  being  tested 
or  examined.  In  1903  the  attendant  reported  to  the  owner, 
who  contracted  to  pump  the  water,  etc.,  that  the  tubes 
were  leaking,  and  the  boiler-smith  was  sent  to  see  the 
l)oiler.  He  reported  that  the  boiler  required  re-tubing, 
and  was  ordered  to  re-tube  the  boiler,  and  to  do  what  else  was 
necessary.  While  carrying  out  the  work,  he  examined  the 
firebox  and  tested  the  plates  with  a  1 1  lb.  hammer,  with 
the  result  that  he  detected  no  sign  of  deterioration,  and 
having  come  to  the  conclusion  that  the  boiler  could  be 
safely  worked  at  a  pressure  of  about  25  lb.  per  square  inch, 
told  the  attendant  so.  He  stated  in  his  evidence  that  he  did 
not,  adjust  the  weight  on  the  safety-valve  lever,  nor 
ascertain  the  steam  pressure  that  the  valve  could  withstand. 
From  April,  1903,  till  the  date  of  the  explosion  (June  23rd, 
1904)  the  boiler  was  only  worked  four  times. 

After  the  explosion  the  Board  of  Trade  inspector 
examined  the  remains  of  the  boiler,  and  ascertained  that 
the  plates  where  the  collapse  occurred  varied  from  '/loin. 
to  '/32  in.,  and  even  less,  in  thickness.  The  crown  plate 
and  circular  plate  of  the  firebox  were  in  good  condition, 
but  the  other  parts  of  it  were  easily  indented  with  a  light 
blow  from  a  hammer.  The  shell  was  found  to  be  generally 
in  good  condition,  Init  the  lower  part  of  it  was  wasted  by 
corrosion  to  '/a^  in.  He  found  the  safety  valve  in  good 
working  order,  and  ascertained  that  the  weight  for  the 
lever  was  61b.  14  oz.,  which,  if  suspended  from  the  notch 
close  to  the  end  (and  from  the  greater  indentation  it 
generally  had  been  there),  he  ascertained  by  calculation 
would  give  a  weight  of  about  88  lb.  per  square  inch  on 
the  valve.  If  it  had  been  suspended  from  the  second  notch 
there  would  have  been  a  weight  of  77  lb.  on  the  valve, 
and  if  from  the  third,  the  one  nearest  to  the  fulcrum,  a 
load  of  about  67  lb.  The  steam  gauge  was  in  general  good 
working  order,  but  it  was  8  lb.  in  favour  of  the  boiler, 
so  that  when  the  pointer  on  the  dial  was  upright  and 
pointed  to  the  figures  50,  the  true  pressure  was  only  42  lb. 
per  square  inch.  The  area  of  the  safety  valve  was  found 
to  be  '69  in.,  that  of  the  grate  being  2'4  ft.,  whereas  for 
a  pressure  of  40'  lb.  per  square  inch  the  area  of  the  valve 
should  have  been  r63  in.  He  had  no  doubt  as  to  the  cause 
of  the  explosion,  which  he  stated  was  due  to  the  wasting 
of  the  firebox  wrapper  plates.  Having  examined  the  boiler, 
the  commissioners  found  that  the  explosion  was  due  to 
the  firebox  having  become  so  reduced  in  thickness,  owing 
to  corrosion,  principally  on  the  fire  side,  as  to  be  unable 
to  withstand  any  useful  j^ressure,  and  certainly  not  that 
of  about  42  U).  per  square  inch  which  it  was  subjected  to 
at  the  time. 

In  answer  to  the  question  asked  by  the  Board  of  Trade, 
the  commissioners  stated  that  the  owner  took  no  measures 
to  ascertain  the  pressure  at  which  the  boiler  could  be 
safely  worked,  and  ordered  that  he  should  pay  £60  towards 
the  expenses  of  the  inquirj^  Unfortunately  the  explosion 
caused  the  death  of  the  boiler  attendant. 
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Explosion  from  the  Generator  of  an  Ammonia  Refri- 
gerating Machine,  due  to  a  Faulty  Connection. 

No.  1513.  Tlio  generator  from  wliich  the  exi)losion  occurred 
was  a  cast-iron  vessel  al)out  12  ft.  long  and  2  ft.  G  in.  internal 
diameter.  In  addition  to  other  mountings,  it  was  fitted 
with  a  hollow  plug  or  socket,  which  projected  al)out  18  in. 
into  the  generator,  into  whicli  a  thermometer  was  placed 


End  view. 
Report  No.  1513. 


for  ascertaining  the  temjierature  of  the  contents  of  the 
generator  when  the  machine  was  working.  The  diameter 
of  the  i)lug  or  .socket  was  l^in.,  slightly  tapered,  and 
screwed  at  its  upper  end  with  1  in.  gas  thread,  by  which 
it  wJis  attached  to  the  shell  of  the  generator.  The  tliickness 
of  the  shell  of  the  generator  is  al)out  l|in.  The 
generatoi'  was  made  about  twelve  years  ago.  During  the 
winter  months  the  various  j)arts  of  the  .system  were  opened 
up,  and  were  repaired  where  necessaiy,  but  the  part  which 
gave  way — 'i.e.,  the  socket  on  the  generator  for  the  ther- 
mometer— wa.s  only  unscrewed  out  of  place  so  as  to  ]irevent 
its  getting  broken.  The  engineer  in  cliarge  of  the 
machine  was  the  only  j)erson  wiio  has  inspected  it,  and 
it  was  not  insured.  .  - 

The  nature  of  the  explosion  was  that  the  socket  for  the 
tliermometer,  which  was  screwed  into  the  shell  of  the 
generator,  was  forced  out,  allowing  the  gases  to  escape 
iihto  the  atmosphere,  the  pressure  at  the  time  being  90' lb. 
per  square  incli.  Theie  seems  to  have  been  a  combustible 
gas  present  in  the  generator,  whicli  it  is  thought  had  lodged 
there  when  the  apparatus  was  laid  off  during  the  winter 
months,  as  it  became  ignited  from  a  gas  flame  in  the 
immediate  vicinity  when  the  generator  had  been  nearly 
emptied  of  its  contents,  causing  a  slight  explosion,  but 
beyond  the  blistering  by  the  flame  of  the  paint  on  the 
lagging  no  damage  was  done.  The  position  of  the  plug 
or  socket  that  was  forced  out  is  marked  on  the  sketch. 
The  explosion  was  doubtless  caused  by  the  screwed  portion 
of  the  thermometer  socket  not  having  sufficient  hold  in 
the  thread,  owing  to  too  thick  a  washer  having  been  put 
under  the  head.  The  screwed  parts  being  taper,  the 
threads  did  not  engage  properly.  This  machine  had  been 
lying  idle  for  several  months,  and  it  was  while  heating  it 


up  to  test  all  the  joints  prior  to  staiting  it  to  work  again 
that  the  exjilosion  occurred.  There  was  between  1.5  cwt. 
and  1  ton  of  liquid  in  the  generator  at  the  tinle  of  the 
explosion,  and  steam  had  been  ,on  the  heating  coils  for 
about  15  hours,  and  it  is  stated  that  the  temperature  of 
tiie  liquid  was  about  165  deg.  Fah.  at  the  time.  Fortu- 
nately the  results  were  not  serious,  and  no  one  was  injured. 


Explosion  from  the  Boiler  of  a  Steam  Ploughing 
Engine,  caused  by  the  heavy  nature  of  the  work 
done. 

No.  1,5'11:.  This  investigation  was  of  considerable 
importance,  because  thp  explosion  was  not  due  to  steam 
pressure  alone,  nor  was  it  contributed  to  by  deterioration 
in  the  boiler  plates  produced  l)y  the  usual  well-known 
causes.  The  l)oiler  was  of  the  locomotive  type,  and  formed 
part  of  a  steam  ploughing  machine.  It  was  constructed 
in  1(S79  by  Messrs.  ,lohn  Fowler  and  Company,  of  Leeds, 
to  resist  a  steam  pi  essure  of  100  lb.  or  110  llj.  per  square 
inch,  and  on  completion  was  tested  by  water  to  about  50 
l>er  cent  above  that  pressure.  The  boiler  generally  was 
worked  at  a  pressure  of  about  120  lb.  per  square  inch,  until 
1897,  when  it  was  purchased  by  Messrs.  Pamplin  Brothers, 
engineers,  of  Cherryhinton,  Camljridge.  The  business  of 
Messrs.  Pnmplin  Brothers  is  of  an  extensive  nature, 
es^3ecially  in  the  hiiing  out  of  steam  cultivators.  Wlien 
the  engine  was  piu'chased  Mr.  Pamplin  thoroughly  inspected 
it,  with  the  result  that  no  deterioration  by  corrosion  or 
other  causes  was  detected  in  the  plates.  "The  lagging, 
however,  with  which  the  barrel  was  covered  was  not,  to 
the'  best  of  his  recollection,  removed,  and  therefore  the 
external  condition  of  the  barrel  plates  could  not  have  ))een 
examined.  After  this  examination  Mr.  Pamplin,  who  was 
well  acquainted  with  the  agricultural  boilers  constructed 
l)y  Messrs.  Fowler,  came  to  the  conclusion  that  this  boiler 
could  be  safely  worked  at  a  pressure  of  1101b.  per  square 
inch,  lie,  however,  fixed  the  working  pressure  at  1201b. 
pel'  s(iuare  inch.,  and  adjusted  the  spring  balances  of  the 
safety  valves  so  that  the  latter  would  blow  off  at  that 
piessure,  but  he  did  not  fit  the  balances  with  ferrules  .so 
as  to  prevent  that  jne.ssure  from  being  exceeded.  The 
boiler  was  set  to  work  in  AugU.st,  1895,  and  was  used  in 
the  ordinary  work  of  steam  ploughing.  It  does  not  ap]iear, 
liowever,  to  have  been  in  very  regular  use.  During  the 
winter  189.5-1 896  it  was  examined,  as  it  was  subsequently 


Report  No.  1514. 

in  other  winters,  by  Mr.  Pamplin,  the  boiler-smith  at  the 
works,  and  also  by  the  foreman  in  charge  of  the  set  of 
which  it  formed  part.  Mr.  Pamplin  stated  that  as  part  of 
this  examination  sufficient  lagging  was  removed  from  the 
boiler  to  reveal  all  the  seams. 

Towards  the  close  of  1899  it  was  found  that  the  iron 
fireliox  was  worn  out,  and  a  new  one  composed  of  mild 
steel  was  procured  from  Messrs.  Fowler,  and  fitted 
l)y  the  employes  of  Messrs.  Pamplin.      At  this  time  all 
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the  lagging  was  removed  from  the  barrel  and  the  boiler 
thoroughly  exan)ined,  every  rivet  losing  carefully  inspected, 
including  the  back  cii'cumferential  steam  and  that  portion 
of  the  boiler  nearest  to  the  spindle  step,  with  tiie  result 
that  it  was  found  to  be  in  good  condition.  It  was  at  tlie 
same  time  fitted  with  <a  new  set  of  tubes.  After  tlie  new 
firebox  was  fitted  the  boiler  was  worked  as  before.  A))out 
tliree  weeks  before  the  explosion  the  foreman  suspected 
that  the  spring  of  one  of  tlie  balances  was  weak,  by  seeing 
that  the  steam-pressure  gauge  only  marked  801b.  wlien 
the  safety  valve  blew  off.  He  took  the  spring  oft"  tlie 
lialance,  and  by  testing  it  with  another  which  was 
graduated  on  its  index  to  120  found  that  it  was  weak,  as 
he  suspected.  He  therefore  discarded  it  and  V)rouglit  back 
to  the  engine  the  one  with  which  he  had  tested  it,  and 
having  fitted  it,  screwed  the  spring  down  to  the  point  120 
on  its  index.  He  also  screwed  the  spring  of  the  balance 
which  remained  on  the  boiler  to  1-30,  because  he  thought 
that  tliis  one  also  was  rather  weak.  • 

On  the  13th  June  this  engine  was  brought  to  a  farm 
and  worked  on  the  afternoon  of  the  13th,  during  the 
whole  of  the  14th,  and  work  was  re-started  at  9  a.m.  on 
the  15tli  June.  In  the  afternoon  of  that  day  the  men 
commenced  to  plough  a  field  which  was  on  an  incline. 
About  6  p.m.  the  plough,  whicli  had  just  a.scended  a  slight 
incline,  was  in  the  act  of  descending,  lieing  drawn  towards 
the  engine,  when  the  foreman,  wlio  was  on  the  engine  at 
the  other  end  of  the  field,  noticed  that  the  safety  valves, 
or  one  of  theiii,  of  the  engine  simmered.  About  this  time 
the  steam-pressure  gauge  registered  110  1b.  Immediately 
afterwards  the  boiler  exploded.  A  farm  labourer  who  was 
standing  on  the  .step  of  the  locomotive  was  killed  on  the 
spot,  his  head  being  shattered.  It  was  subsequently  ascer- 
tained that  the  back  part  of  the  barrel  plates  and  some 
portions  of  the  external  fireliox  had  been  completely  blown 
away,  -and  that  the  plates  themselves  were  torn  into  ten 
})ieces.  The  forward  part  of  the  barrel  was  drawn  liodily 
off  the  tubes  and  moved  forward  on  the  fi'ont  wlieels  and 
tinned  into  a  vertical  jmsition  (see  sketch). 

After  the  explosion  tlie  remains  of  the  boiler  were 
examined.  The  inspectcu'  found  the  interior  of  the  boiler 
generally  was  in  good  condition,  except  that  the  pins  of 
the  vertical  stays  were  corroded  and  loose.  On  the  outside 
and  on  the  right-hand  side  of  the  barrel  and  round  the 
step  of  the  drum  spindle  he  detected  somewhat  serious 
grooving,  and  ascertained  that  this  also  existed  near  the 
vertical  shaft,  bottom  step,  and  also  the  back  circumferen- 
tial seam  of  the  Iiarrel.  The  fractures  were  for  the  most 
part  liright,  .showing  that  they  had  taken  place  at  the 
time  of  the  explosion.  He,  howevei',  found  some  fractures 
on  the  outside  plate  of  the  right-liand  longitudinal  seam, 
in  the  seam  itself,  and  between  the  rivets,  which  were  dull 
and  glazed,  thereby  indicating  that  they  had  existed  for 
some  time  prior  to  the  explosion.  Two  or  three  of  these 
latter  had  come  through  the  plate,  having  worked  from 
the  inside  to  the  outside  of  it.  A  crack  near  the  plates 
of  the  lower  mounting,  whei'e  the  vertical  spindle  was 
attached,  was  also  found,  and  this  also  was  nearly  through 
the  plate.  '  The  steam-pressure  gauge  was  found  to  be 
practically  accurate,  but  the  safety  valves  were  weighted 
liy  comjiression  of  tlie  springs  of  the  balances  to  rather 
over  13011).  per  square  inch,  in.stead  of  to  120  1b.  as  was 
supposed. 

One  of  the  inspectors  was  of  opinion  that  the  explosion 
was  due  to  the  grooving  and  the  cracks  in  the  .seam  which 
have  been  described,  and  that  they  were  caused  I^y  panting 
action  set  up  by  the  weight  of  the  drum  and  its  gear,  and 
more  especially  by  the  strain,  which  must  have  often  been 
unequal,  of  hauling  the  steam  plough.  The  fractures,  too, 
were  further  accelerated  by  the  longitudinal  seam  having 
been  placed  close  up  to  the  spindle  step,  and  to  the  fact 
that  the  rivet  holes  were  punched  and  not  drilled,  and  in 
consequence  the  plate  was  somewha-t  fatigued. 


Another  inspector  stated  that  he  found  the  same  cracks 
in  the  longitudinal  seam,  but  did  not  agree  that  any  of 
them  penetrated  quite  through  the  plate,  and  gave  the 
following  as  his  opinion  of  the  cause  of  the  explosion  : 
"  The  cultivator,  when  being  drawn  at  full  speed,  had  met 
with  an  obstruction  such  as  might  be  caused  by  getting  into 
rather  stiffer  land,  and  therefore  more  than  tlie  normal 
strain  was  required  to  pull  it,  and  this  checked  the  speed 
of  the  engine,  and  partly  or  wholly  pulled  it  up,  whereby 
the  rope  dropped,  and  in  conseiiuence  .some  slack  rope 
accumulated  on  the  drum.  This  relieved  the  engine  of  its, 
load,  and  it  started  off  at  full  speed.  When  the  rope 
s-iuldenlj'  got  the  pull  of  the  cultivator  on  it  again,  it  struck 
the  winding  drum  like  the  lilow  of  a  steam  hammer,  and 
the  effect  of  the  blow  was  communicated  to  the  boiler  and 
caused  the  explosion." 

The  commissioners  agreed  with  the  former  report,  and 
found  that  the  explosion  was  caused  by  groo.ving  on  the 
outside  of  the  barrel  and  by  craoks  in  the  longitudinal 
seam  between  the  rivets,  which  had  been  produced  hx 
panting  action,  set  up  by  the  strain  on  the  plate,  owing 
to  the  weight  of  the  drum  and  wire  rope,  and  that  of  the 
cultivator  and  tlie  force  exerted  in  pulling  the  latter.  In 
their  judgment  this  grooving  and  these  cracks  had  existed 
for  some  time  prior  to  the  explosion ;  that  they  had  grad- 
ually increased  owing  to  the  unequal  strain  of  daily 
woi'king,  so  that  at  last  the  boiler  gave  way  at  its  longi- 
tudinal seam.  They  were,  moreover,  of  opinion  that  the 
plate  on  which  the^tep  of  the  drum  spindle  was  fitted  was 
not  thick  enough  nor  of  sufficiently  good  qualit}^  originall}', 
and  although  it  must  have  resisted  the  panting  action  to 
which  it  was  subjected  for  some  time,  it  eventualh' 
developed  the  grooving  and  cracks  whicli  finalh*  caused  the 
explosion. 

The  commissioners  did  not  find  Messrs.  Panqilin  Bros, 
to  blame  for  the  explosion,  but  stated  "'that  having  regard 
to  the  facts  wliich  have  been  proved  in  this  case,  and  the 
observations  which  we  have  made,  lioilers  of  this  type  must 
be  tested  most  carefully,  and  that  as  cracks  in  the  laps  of 
the  seams  may  lie  produced  in  the  manner  already 
described,  and  as  such  cracks,  being  invisible,  cannot  be 
detected  by  ocular  or  manual  examination,  they  should  as 
often  as  possible  be  subjected  to  a  hydraulic  test  some- 
where about  or  a  little  less  than  double  the  working 
pressui  e,  and  should  be  most  carefully  observed  under  that 
test,  in  order  that  any  weepin<x  from  the  seams  niay  be 
detected." 


BOARD  OF  TRADE  EXAMINATIONS. 

The  following  is  a  list  of  marine  engineers  to  whom  certificates  of 
comjietency  have  been  issued  during  the  fortnight  ending  December 
8th,  1904  :— 

Belfasp. — Second  class  :  J.  J.  Armstrong,  F.  Reynold.s,  A.  McMuUen, 
C.  H.  Tregaskiss,  R  Kno.\. 

Cardiff. — First  class  :  P.  A.  Johnson,  A.  E.  Elworthy.  Second 
class:  J.  Gotts,  C.  P.  Salisbury,  0.  Williams. 

Glasgow. — First  class  ;  P.  lilacdonalJ,  R  Bell,  R.  Wilkinson.  Second 
class:  W.  M  Sutherland,  M.  A.  Maonab.  W.  Grant,  P.  A.  Cadwallatler, 
D  Henderson,  A.  Holmes,  A.  Tait,  1).  W.  Fulton,  J.  Cameron,  E.  F. 
McClaffu-ty. 

Leith. — First  class  :  H.  Mackay.  Second  class  :  S.  Kirkpatriok,  J. 
A^'lerson. 

LlvEnvooh.— First  class:  W.  Rogers,  E.  Barton,  A.  A.  McDonald,  T. 
J.  Flockhart,  H.  McAuley,  E.  J.  Burney,  J.  Parish,  T.  Henretty,  H.  0. 
Dixon,  D.  E.  Douglas.  Second  class  :  A.  G.  Baird,  J.  Pozzi,;C.  E.  Beyer, 
T.  Jones,  L.  C.  E.  Walker,  F.  Symes,  J.  P.  Jones,  J.  F.  Maloney,  P. 
Rogeraon,  W.  Morrod,  J.  G.  Cave. 

London. — First  class  :  F.  E.  Mortimore,  J.  Paton,  H.  Sargeant,  W. 
H.  Morgan,  J.  Rogers,  R.  J.  Morgan.  Second  class  :  W.  E.  Daniel,  S. 
E.  Shean,  F.  H.  Unwin,  C.  K.  Wooster,  F.  L.  Rabaey,  A,  Campbell,  A. 
McA.  Meikle,  S.  Simmons,  W.  H.  Parker,  A.  Attard. 

North  Shields.— i^'irs^  class  :  A.  Clark,  A.  Brown,  S.  H.  Day,  H. 
Luhrs.    Second  class  :  A.  H.  F.  de  Woolfson,  E.  Aiken,  H.  R.  Smith. 

Southampton. — First  class  :  D.  G.  Findlay.  Second  cla?s:  '  J.  P 
Parkin. 
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SPECIAL  LOCOMOTIVE  TYPES. 

By  J.  F.  Gairns. 

II.  ^DoUBLE-BOGIE  LOCOMOTIVES  :    MeTER   AND  MaLLET 

ARTICULATED  LOCOMOTIVES. 

At  about  the  same  period  th.at  Fairlie  locomotives  were  j 
introduced,   -what   is   knOwn   as   the   Meyer   locomotive  | 
appeared  as  a  rival,  and  this   type,   together   with  its 
adaptation  by  M.  Anatole  Mallet  for  compound  working, 
is  to-day  represented  by  hundreds  of  engines,  principally  ! 
employed,  however,  on  the  European  Continent. 


FlQ, 


In  the  Fairlie  engine,  it  will  be  remembered,  the  boiler 
is  duplicated,  but  in  the  Meyer  engine,  although  there  are 
two  sets  of  coupled  wheels,  each  with  its  own  cylindei*^, 
only  one  boiler  is  used.  Tlie  general  arrangement  will  be 
gathered  from  the  accompanying  photographs,  tliough 
neither  of  these  engines  illustrated  are  true  Meyer  engines, 
as  both  of  them  are  compounded  on  M.  Mallet's  system. 

In  theory  such  engines  are  considered  as  being  mounted 
on  two  bogies,  as  in  the  Fairlie  engines,  and  for  practical 
puriDoses  this  is  substantially  the  case ;  but,  actually,  the 
rear  set  of  wheels,  together  with  their  cylinders,  are 
mounted  in  or  on  the  main  frames,  the  forward  set  only 
being  pivotally  arranged.  This  arrangement  is  found  to 
be  quite  satisfactory  as  regards  the  requisite  flexibility  for 
use  on  very  curved  tracks. 


The  Meyer  engines  have  proved  very  convenient  also, 
owing  to  the  fact  that  with  two  sets  of  four-coupled  wheels 
the  equivalent  to  a  powerful  eight-coupled  engine  is 
provided  without  the  drawbacks  of  a  long  rigid  wheel  base, 
and  in  some  cases  this  arrangement  lias  made  it  possible 
to  have  12  driving  wheels,  while  twelve-coupled  engines, 
though  not  by  any  means  unknown,  must  be  looked  on 
with  disfavour. 

The  principal  objection  to  the  original  Meyer  engine 
consisted  in  the  fact  that  the  boiler  had  often  to  be  pressed 
to  supply  high-pressure  steam   for  four  cylinders  con- 


tinuously. As  a  consequence,  the  jDrincipal  development 
of  the  type  has  occurred  since  compounding  came  into 
fashion,  and  the  principal  compound  system  in  use  is  that 
associated  with  M.  Mallet,  the  "  father  of  locomotive  com- 
pounding." In  this  system,  introduced  during  the  earlj^ 
eighties,  the  rear  cylinders,  being  fixed  to  the  frame  and 
therefore  not  requiring  special  fittings  for  the  pipes 
subjected  to  high-pressure  steam,  are  driven  by  high- 
pressure  steam,  and  the  front  cylinders  on  the  pivoted 
bogie  are  operated  by  low-pressure  steam,  the  connection 
between  the  two  sets  of  cylinders  being  made  by  suitably- 
jointed  pipes. 

These  "  Mallet-Meyer  "  engines,  or  "  Mallet  Articulated " 
engines,  as  they  are  often  termed,  are  built  of  greatly- 
varying  types  and  sizes. 
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A  large  proportion  of  these  Articulated  engines  are  tank 
engines,  and  fig.  3  illustrates  such  an  engine  of  niedimn 
dimensions  built  by  the  Hohenzollern  Engine  Works  for 
service  on  a  German  railway.  This  particular  engine  has 
been  selected  from  a  number  of  photographs  of  siiuilar 
engines  in  the  writer's  possession,  as  it  is  one  that  has 
not  hitherto  been  published  in  an  English  journal,  but 
we  are  not  al)le  to  give  the  dimensions. 

The  Walschaert  valve  gear  is  emplo\-ed  according  to 
the  usual  continental  practice,  l)ut  really  the  use  of  this 
gear  (or  another  radial  gear  such  as  the  Joy  valve  gear) 
would  be  a  practical  necessity,  even  were  such  engines 
built  in  this  country,  for  there  is  no  space  for  eccentrics 
available  between  the  frames.  Tail  rods  are  employed  for 
the  low-pressure  pistons. 

In  Switzerland  and  on  some  of  the  German  State  railways 
very  large  tank  engines  having  two  sets  of  six-coupled 
wheels  are  used.  In  a  few  cases  tank  engines  have  been 
ljuilt  on.  this  style  having  a  rear  pair  of  carrying  wheels 


!    '  It  will  1)0  fitting  in  closing  tliis  article  to  nu'iilion  that 
}    the   Mallet   sj'stem    now    claims    (lie    largest   ;mi{1  umisI, 
1   [lowcrful:  locomotive  in  tlic  world,  tliis  [(arlicular  engine 
;   (built  by  the  American  Locomotive  Co.  fur  ihc  Baltimore 
and  Ohio  Railroad,  and  now  on  exhibition  at  St.  Loui.s) 
l)eing,  moreover,  the  first  cvf  these  compound  Articulated 
locomotives  to  be  used  in  the  United  Slates. 

This  engine  has  two  sets  of  si.x-cauplcd  wheels,  wiili 
cylinders,  H.P.  20  in.  diameter,  L.P.  .32  in.  diameter,  with 
a  stroke  of  32  in.  Coupled  wheels,  4  ft.  8  in.  diameter. 
Total  wheel  base,  30  ft.  8  in.  Heating  surface  (total;, 
5,585  square  feet.  Weight  in  working  order  (engine  only), 
149  tons. 

I  In  some  of  the  earlier  non-compound  Meyer  engines  the 
!  cylinders  for  driving  the  front  coupled  wheels  are  arranged 
:  close  to  those  for  the  rear  wheels,  so  that  all  cylinders  are 
I  between  the  two  sets  of  coupled  wheels,  and  a  few  engines 
I  liave  been  compounded  on  the  Lindner  system  with  the 
cylindeifi  thus  arranged. 


SEMI-RADIAL  DRILL.J  MADE  BY  THE  BICKFORD  -DRILL  AND  TOOL  COMPANY. 


besides  the  coupled  wheels,  but  this  is  not  a  usual 
practice. 

In  fig.  4  a  large  Mallet  tender  engine,  built  by  the 
well-known  firm  of  J.  A.  Maffei,  of  Munich,  for  the  Anatole 
railways,  is  represented.    The  leading  particulars  are :  — 

Cylinders,  H.P.  16|.in.  diam.,  L.P.  25  in.  diani. 
,,         H.P.  25  in.  stroke,  L.P.  25  in.  stroke. 

Diameter  of  coupled  wheels    4  ft.  5  in. 

Wheel  base  of  each  set  of  ooujjledwheels    5  ft.  8  in. 

Total  wheel  base  of  engine.   19ft.  Oin. 

Boiler  pressure    190'  lb.  per  square  incli. 

Weight  in  working  order    54  tons. 

Heating  surface:  — 

Firebox    105  square  feet. 

Tubes    1244  „ 

Total    1349 

Grate  area   ,   26'6  square  feet. 


SEMI-RADIAL  DRILL. 


We  illustrate  herewith  a  veiy  interesting  semi-radial  drill, 
lately  made  by  the  Bickford  Drill  and  Tool  Company,  of 
Cincinnati,  Ohio. 

The  head  consists  of  a  single  casting,  and  is  adjustable 
on  the  arm  by  means  of  a  spiral  gear,  which  gives  it  an 
easy,  quick  motion.  The  spindle  is  provided  with  both 
hand  and  power  feed,  and  quick  advance  and  retui'n.  The 
feeding  mechanism  furnishes  three  rates  of  feed,  advancing 
by  even  increments  from  O'OOB  in.  to  O'Ol  in.  per  revolution 
of  the  spindle,  each  of  which  is  instantly  available  by  means 
of  a  standard  dive  key.  The  driving  mechanism  contains 
but  seven  gears,  the  pitch  and  periphery  speed  of  which 
are  conducive  to  long  life.  Tire  speeds  are  five  in  number, 
and  advance  in  geometrical  progression  from  50  to  170 
revolutions  per  minute.  The  frame  consists  of  but  five 
parts,  each  of  which  is  commensurate  with  the  work 
expected  of  a  machine  of  this  character. 
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NAVAL  ARCHITECTURE.* 

V.y  Sir  William  11.  White,  K.C.B.,  F.E.S. 

{Continued  from  page  C'i9.) 

On  3()tli  June,  1!)04,  tlieie  wore  3G1  iiiercliaiit  ships  under  con- 
striKtidii  ill  the  TTnited  Kingdom.  Of  these,  1:52  wore  less  than 
l,tX)0  tons,  70  from  1,(K)()  to  :}.()00  tons,  137  from  3,()G()  to  6,000 
tons,  11  from  6,000  to  9,1)00  tons,  4  from  9,000  to  12,0(K)  tons,  and 
7  more  than  15,(N)0.  It  will  be  seen  therefore  that  while  the 
average  dimonsions  of  ships  are  increasing,  and  a  larger  number 
of  ships  are  built  of  extreme  dimensions  and  tonnage,  use  can 
still  be  found  for  great  numbers  of  cargo  steamers  of  moderate 
size.  The  supreme  position  of  the  British  mercantile  marine  is 
due  chiefly  to  its  development  of  cargo  steamers;  and  (to  quote 
the  writer's  own  words)  "  the  largest  share  of  the  work  of  the 
world  in  over-sea  transport  is  still  done  by  the  much-despised 
'  tramp  '  steamer."  By  close  study  of  requirements,  and 
successive  improvements  made  by  shipbuilders,  engineers,  and 
shipowners,  wonderfully  economical  results  have  been  achieved. 
For  example,  a  vessel  aliout  360  ft.  long,  47  ft.  broad,  30  ft.  deep, 
and  drawing  24-  to  25  ft.  when  loaded,  can  carry  6,500  tons  dead 
wi'ight,  and  steam  at  11  knots  with  a  consumption  of  27  tons  of 
coal  per  day.  The  cost  of  fuel  per  tlionsand  ton-miles  is  less 
than  threepence,  and  under  the  present  couditioiis  of  the  ship- 
building trade  the  hist  cost  would  lic  about  t'40,000.  When 
such  eiiinomy  is  rcali.sed  in  steamships,  which  secure  greater 
speed  and  regularity  of  service,  it  is  no  wonder  that  they  are 
gaining  upon  sailing  ships  even  for  the  longest  ocean  voyages. 

Sailin-T  shins  liave  been  continuously  diminishing  in  import- 
ance during  the  last  ten  years.  In  19(13  only  65  sailing  vessels  of 
25,000  tons  gross  were  launched  in  the  Ignited  Kingdom.  Under 
modern  couditions  steamships  are  reckoned,  for  commercial 
purposes,  as  equal  to  four  or  five  times  their  tonnage  in  sailing 
ships;  and  as  the  mercantile  ma.rine  of  the  United  Kingdom 
contains  so  small  a  proportion  of  sailing  sliips,  in  comparisons  of 
efficiency  or  carrying  capacity,  these  circumstances  must  not  be 
overlo(jkcd.  There  is  a  keen  desire  on  the  part  of  British  ship- 
owners to  keep  alireast  of  the  necessities  of  traffic,  and  to  secure 
the  greatest  possible  economy,  whicli  leads  them  to  substitute 
new  for  old  ships  long  before  the  latter  are  worn  out.  In  1902, 
for  example,  about  320,(M)()  tons  of  British  ships  were  sold  to 
foreign  owmn's,  as  against  purchases  ol  65,000  tons.  The  sailing 
tonnage  ol  the  United  Kingdom  deciousod  by  about  92,0(K)  tons 
ill  191)3,  while  the  steam  tonnage  increased  by  497,000  tons,  and 
the  net  increase  of  British  tonnage  during  1903,  amounted  to 
405,f)00  tons.  The  net  increase  of  the  world's  tonnage,  in  1903. 
was  1.402.000  tons,  steam  tonnage  being  increased  by  1,545,000 
tons',  while  sailing  tonnage  was  diminished  by  143,000  tons. 

The  Baltic  is  the  first  modern  steamsliip  exceeding  the  Great 
Eastern  in  length  between  perpendiculars  displacement,  and 
tonnage,  but  she  is  inferiiir  to  (hat  ship  in  breadth  and  moulded 
depth.  She  is  710  ft.  between  ])eri)ciidiculars,  and  about  726  ft. 
ill  length  over  all,  75  ft.  beau'.  4f)  ft.  moulded  depth,  with  engines 
developing  13,00(J  to  14,000  II. B.,  and  a  speed  of  16  to  17  knots 
on  service.  At  32  ft.  draught  she  disjjlaces  34,000  tons,  and  if 
depth  of  water  were  available,  she  could  be  safely  loaded  to 
37  or  38  ft.,  the  displacement  being  then  over  40,000  tons.  She 
can  carry  3,000  passengers  in  addition  to  iier  crew  of  350  officers 
and  men,  and  her  cargo  capacity  is  enormous.  To  deal  rapidly 
with  this  cargo,  she  is  fitted  with  very  powerful  and  numerous 
lifting  appliances.  In  this  latest  example  of  the  intermediate 
class  of  passenger  and  cargo  steamer  with  moderate  speed  is  to 
be  found  an  epitome  of  the  progress  made  in  shipbuilding  and 
engineering  during  the  half  century  which  has  elapsed  since 
Brunei  commenced  his  studies  for  the  Great  Eastern,  and  the 
genius  of  the  great  engineer  stands  out  the  more  clearly  as  the 
romparisfui  between  the  two  vessels  is  completed.  Considering 
the  date  and  circumstances  of  her  construction,  the  Great 
Eastern  is  still  the  most  remarkable  vessel  ever  completed, 
although  she  is  no  longer  the  largest. 

Hitherto  the  "  intermediate  "  class  of  pas.senger  and  cargo 
steamer  has  not  exceeded  15  to  16V  knots  in  speed,  but  in  the 
C'aronia  of  the  Cunard  Line,  launched  in  Jnly,  1904,  a  new 
departure  has  been  made,  and  a  service  speed  of  18  knots  has 
been  decided  upon.  Her  dimensions  are  not  so  great  as  those 
of  the  Baltic.  She  is  about  48  ft.  shorter  and  3  ft.  narrower,  her 
gross  tonnage  is  3,000  tons  less,  and  her  displacement  at  32  ft. 
about  ;!0,0i)0  tons,  4,000  tons  less  than  that  of  the  Baltic.  Her 
total  accommodation  is  for  2,050  passeuffers,  and  450  crew.  The 
enonnes  are  to  develop  over  20,000  H.P.,  or  fully  50  per  cent 
more  than  the  power  in  the  Baltic.  The  dead-weight  capacity 
is  12,0f)0  tons,  considerably  less  than  that  of  the  Baltic.  \  sister 
ship  of  the  same  size,  but  with  turbine  engines,  is  also  in  hand 
They  arc  interesting  vessels,  standing  midway  between  the 
previous  intermediate  steamers  and  the  Oceanic  of  the  White 
Star  Line,  which  is  about  27  ft.  longer,  5  ft.  narrower,  and 
about  2,000  tons  less  displacement,  but  has  engines  of  one-third 
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greater  power,  and  a  .sea  .speed  of  nearly  21  knots.  The  Oceanic 
has  quite  exceptional  cargo  capacity  for  an  Atlantic  liner,  but  is 
nece.ssarily  inferior  in  that  respect  to  an  intermediate  steamer 
(like  the  Cedric)  of  about  the  same  dimensions  with  half  the 
engine  power,  and  4  to  5  knots  slower. 

The  Kaiser  Wilhelm  II.  slightly  exceeds  the  Oceanic  in  dimen- 
sions, but  is  of  much  greater  gross  tonnage  (20,000  against 
.  Her  load  draught  is  less,  but  at  the  same  diaught 
the  two  vessels  would  have  approximately  equal  displacements, 
say,  about  26,000  tons  at  29^  ft.'  The  German  ship  has  engines 
of  50  per  cent  greater  power  and  is  from  2J-  to  3  knots  faster. 
Her  dead-weight  capacity  is,  therefore,  much  less,  while  her  coal 
consumption  is  much  greater,  and  she  can  carry  very  little  cargo 
as  compared  with  the  Oceanic. 

These  are  interesting  illustrations  of  the  widely-different 
distributions  required  with  practically  the  same  displacement  in 
order  to  fulfil  varying  conditions  of  speed  and  carrying  power  or 
accommodation.  To  the  naval  architect  the  close  study  and 
careful  analysis  of  examples  in  p.ist  practice  is  full  of  interest, 
and  conducive  to  progress  in  later  designs. 

The  designs  of  the  new  Cunard  steamers,  which  are  to  be 
capable  of  maintaining  a  speed  exceeding  that  of  the  fastest 
German  shipvs  by  at  least  a  knot,  furnish  the  latest  illustration 
of  the  great  increase  in  size  and  cost  which  accompanies  increase 
in  speed.  They  will  be  760  ft.  long  between  perpendiculars,  88 
ft.  broad,  and  over  60  ft.  moulded  depth.  Accommodations  will 
be  provided  for  nearly  3,000  persons.  To  secure  the  intended 
speed  the  engine  power  will  have  to  be  about  70  per  cent  greater 
than  that  of  the  Kaiser  Wilhelm  II.,  and  the  corresponding 
increase  in  coal  consumption  will  make  such  large  demands  on 
the  dead-weight  capacity  that  a  very  moderate  amount  of  cargo 
will  be  carried.  In  the  agreement  with  the  British  Government 
it  is  contemplated  that  each  ot  the  (wo  ships  will  cost  ^1,300,000. 
The  u.se  of  steam  turbines  instead  of  reciprocating  engines,  and 
of  four  shafts  and  propellers,  involves  an  experiment  of  great 
novelty;  but  it  has  been  undertaken  after  full  enquiry,  and 
promises  to  be  successful,  while  its  potential  advantages  are 
very  considerable. 

Special  Classes  of  Cargo  Steamers. 

The  last  ten  years  have  been  marked  by  considerable  speciali- 
sation in  designs  for  steamers,  in  order  to  adapt  them  for  the 
conveyance  of  various  descriptions  of  cargo,  or  to  secure  other 
advantages.  Side  by  side  with  this  specialisation  has  proceeded 
the  development  of  the  "  tiamp  steamer,  which  "  seeks  "  for 
cargoes  in  all  quarters,  and  generally  manages  to  accommodate 
any  cargo  that  offers. 

OU-lank  Sli-<iiiirr.<. — Among  these  special  types  oil-tank 
steamers  .stand  ijimnincnt.  Eighteen  years  ago  only  ten 
steamers  carried  oil  in  bulk  on  over-sea  voyages,  and  these 
vessels  were  of  moderate  size,  not  excediug  240  ft.  in  length  and 
1,500  tons  (gross).  In  1902  there  were  nearly  200  tank  steamers, 
many  of  large  size.  Tlie  largest  is  512  ft.  long,  of  21,000  tons 
load  displacement,  fitt^-d  to  carry  11,000  tons  of  oil  in  16  tanks, 
and  capable  of  carrying  12,500  tons  dead  weiglit.  The  maximum 
speedis  is  14  knots.  In  the  design  of  these  vessels  difficult  pro- 
blems have  to  be  solved  in  regard  to  subdivision,  stability,  and 
strength  of  structure,  in  con.sequence  of  their  liquid  cargoes. 
In  working  them,  remarkable  results  have  been  achieved,  in 
the  direction  of  adaptability  for  general  cargoes  when  oil  is 
not  carried. 

Meat  ('ariii'i\<!. — These  steamers  form  another  group  which  has 
been  greatly  increased  in  size  and  number.  About  160  vessels  of 
this  class  are  now  employed  in  the  carriage  of  frozen  meat. 
They  are  fitted  with  powerful  refrigerators,  and  built  with 
elaborate  arrangements  for  the  insulation  and  ventilation  of 
storage  chambers.  The  largest  vessels  approach  500  ft.  in 
length,  with  dead-weight  capacity  of  10,000  tons,  and  each  can 
carry  100,000  carcases.  It  is  estimated  that  in  the  aggregate 
this  section  of  the  mercantile  marine  can  carry  from  9  million  to 
10  million  carcases. 

Ore  Carrierft. — Vessels  of  this  type,  of  great  size,  have  also 
been  built  with  special  means  for  shipping  and  discharging 
cargoes.  The  Grangesburg  is  the  most  notable  of  these,  having 
been  completed  in  1903.  She  is  of  the  "turret  type,"  440  ft. 
lono;,  lOf  knots  speed,  with  about  10,000  tons  dead-weight 
capacity.  She  has  24  derricks  carried  on  7  pairs  of  masts,  and 
12  large  hatchways.  The  whole  cargo  can  be  discharged  in  .35 
liours.  And  it  is  stated  that  she  will  carry  and  discharge  over 
200,000  tons  of  ore  per  annum  in  her  service  between  Sweden 
and  Rotterdam. 

Cahlr-Ioi/ing  Steamers. — These  steamers  date  from  1874  when 
the  Faraday  was  specially  built  for  this  service.  Her  length  is 
360  ft. ;  breadth,  52  ft. ;  and  gross  tonnage,  4,900  tons.  She  can 
carry  4,3(X)  tons  of  cable,  and  nearly  1,600  tous  of  coal  and  stores 
on  26  ft.  draught,  the  speed  being  8  to  9  knots.  The  largest 
cable-laying  ship  on  service  at  present  is  the  Colonia  (built  in 
1902),  her  length  being  487  ft. ;  breadth,  56  ft. ;  8,000  tons  gross, 
with  speed  of  12  to  13  knots.  On  her  first  voyage  while  laying 
the  Pacific  cable,  she  carried  over  3,500  miles  of  cable,  weighing 
nearly  7,700  tons,  hesides  coal  and  stores,  on  26  ft.  draught. 
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On  the  voyage  she  steamed  over  3,400  miles  and  consumed  nearly 
9.000  tons  of  coal  in.  5  months  and  10  days.  Tlie  cable  was  "  paid 
out  "  at  the  rate  of  210  miles  per  day,  the  niaxinnim  depth  of 
water  on  the  route  being  3,400  fathoms. 

Tunet-tji lie  Steanif-rf. — Of  tlie  many  special  forms  of  cargo 
steamers  proposed  or  built  in  recent  years  the  "t\irret  type  " 
originated  by  Messrs.  Doxford  has  found  most  favour;  that  tirni 
luis  constructed  a  hundred  ships,  and  similar  vessels  have  been 
built  by  other  shipyards.  The  latest  for  general  trade  is  390  ft. 
long,  .5.500  tons  gro.ss,  and  carries  nearly  9,000  tons  (dead 
weight)  on  24  ft.  draught  at  10  knots,  with  less  than  2,000  H.P. 
The  .Vnierican  "  whale-back"  is  the  ))rogenitor  of  the  "  turret 
type." 

S'tiKih-dirhfil  Sti-ami  i.-). — Vessels  of  this  type  of  large  size  have 
also  lieen  recently  constructed,  special  arrangements  being  made 
to  ensure  rigidity  in  tlie  structures.  Vessels  of  this  class  carry- 
ing 6,000  tons  dead  weight  are  on  service,  and  others  capable  of 
carrying  12.000  tons  have  been  designed  but  not  yet  built. 

Materials  and  Methods  of  Construction  in  1904. 

T'p  to  the  present  time  mild  steel  holds  its  own,  and  there 
is  no  marked  or  general  desire  to  use  stronger  steel,  or  to 
introduce  other  materials.  Experiments  made  under  the 
writer's  direction  mure  than  25  years  ago  showed  that  it  was 
possible  to  obtain  steel  plates,  bars,  and  rivets  having  au 
ultimate  tensile  strength  of  38  to  40  tons  per  square  inch,  with 
good  ductility  and  satisfactory  working  riualities,  if  it  were 
found  desirable  to  use  such  material ;  but  hitherto  considerations 
of  durability  and  .stiffness  have  determined  tlie  lower  limit 
of  scautliugs  in  most  ships,  and  mild  steel  has  met  all  recjuire- 
mcnts.  As  dimensions  and  engine  powers  of  warships  have  been 
increased,  however,  recourse  has  been  had  to  stronger  steel, 
beginning  with  torjiedo-boat  destroyers.  Similar  material  has 
al-so  been  specified  by  the  writer  for  important  portions  of  the 
structures  of  large  warships  since  1898.  lu  small  cruisers  it  has 
been  extensively  used.  With  this  stronger  material  it  is  found 
desirable  to  drill  the  holes,  luit  no  other  special  treatment  is 
necessary.  The  gain  in  strength,  measured  by  the  comparative 
elastic  limits,  is  from  20  to  25  per  cent  over  that  of  mild  s-teel 
in  the  material  which  has  so  far  been  used  by  the  British 
Admiralty.  It  is  most  imjjortant.  in  specifying  for  the  stronger 
steel,  to  define  the  elastic  limit,  and  to  ensure  its  existence  by 
suitable  tests,  if  full  advantage  is  to  be  secured. 

Admiralty  practice  has  always  left  manufacturers  free  in 
regard  to  the  chemical  composition  of  the  material;  hut  the  use 
of  open-hearth  .s-teel  (either  acid  or  basic)  is  insisted  upon  for  all 
ijuportant  parts  of  the  structures  of  ships.  Recent  experiments 
have  shown  that,  so  far  as  plates  and  bars  are  concerned,  it 
would  be  poiJsible,  witli  certain  qualities  of  nickel  steel,  to  obtain 
.still  greater  strength  with  good  working  f(ualities.  It  does  not 
appear,  however,  that  proof  ha.s  been  given  hitherto  that  rivet 
steel  of  the  same  quality  could  be  readily  worked,  or  that  entirely 
satisfactory  joints  could  be  made  in  the  combinations  of  plating 
forijiing  the  shells  and  decks  of  ships.  This  is  a  most  important 
point,  and  is  sometimes  overlooked  in  recommendations  of  the 
use  of  material  of  high  tensile  strength.  When  stronger  steel  is 
used,  modified  .structural  arrangements  are  undoubtedly  of  great 
importance;  because,  as  the  thicknesses  of  plates  and  bars  are 
reduced,  there  is  a  greater  liability  to  buckling  under  compres- 
sive strains.  As  regards  corrosion,  the  use  of  high  percentages 
of  nickel  would  probably  furnish  the  necessary  durability,  even 
for  very  thin  plates;  but,  with  reduced  .scantlings,  the  provision 
for  ready  means  of  access  for  examination,  cleaning,  and  paint- 
ing, are  obviously  of  great  importance.  The  danger  of  failure  bv 
buckling  has  been  shown  to  be  considerable  (unless  met  by 
proper  structural  arrangements  and  stiffening)  in  many  light- 
draught  vessels  when  making  over-sea  passages  to  their  regulai- 
stations.  In  later  years,  further  illustrations  of  the  necessity  for 
piecaution  have  been  afforded  in  torpedo-boat  destroyers.  It  need 
liardlv  be  said  that  recognised  ])rinciples  of  construction  make 
it  obvious  that,  in  order  to  secure  the  best  association  of  light- 
ness and  strength,  stiffness  should  be  obtained  wherever  possible 
by  suitable  structural  supports  to  thin  plates  rather  by  increase.! 
thicknesses  in  the  plates  themselves.  In  many  instances,  how- 
ever, this  fundamental  principle  of  construction  is  overlooked, 
and  unnecessarily  heavy  scantlings  are  insisted  upon,  or  unwise 
additions  to  structure  made  when  signs  of  weakness  are  dis- 
covered. 

During  the  last  ten  years  no  marked  advance  has  been  made  in 
our  knowledge  of  the  scientific  principles  on  which  estimates  for 
the  structural  strength  of  ships  are  based;  but  very  much  has 
been  added  to  available  data  by  the  widened  application  of 
methods  of  calculation  and  comparison,  for  which  we  are  largelv 
indebted  to  the  late  Professor  Raukiue.  In  that  admirable 
work,  "  Shipbuilding,  Theoretical  and  Practical,"  to  which  he 
made  most  valuable  contributions.  Rankine  not  merely  indicated 
general  procedure,  but  gave  illustrative  examples  of  methods  of 
computing  bending  moments  and  sheeriug  stresses,  and  regulat- 
ine  the  longitudinal  and  transverse  strength  of  ships.  Mr. 
William  Fronde  also  dealt  with  this  branch  of  naval  architecture 
in  a  masterly  and  suggestive  manner.    Later  investigators  have 


advanced  the  investigation,  particularly  in  connection  with  the 
transver.sc  strengtli  of  ships,  and  the  etfects  of  rolling  and  pitch- 
ing motion  upon  stresses  boine  by  ships'  structures.  The 
'I  ransactions  of  the  Institution  of  N'aval  .Vrchitects  contain  tiie 
most  valuable  contributions  to  such  knowledge.  After  making 
allowance  for  all  that  has  been  done  in  tiiis  direction,  it  still 
remains  true — and,  from  the  luiture  of  the  case,  will  probablj' 
always  remain  ti'ue — tluit  the  safest  rule  for  naval  architects 
i.s  to  l)ase  scantlings  lor  new  vessels  upon  comparisons  with  other 
vessels  with  which  experience  in  actual  work  has  been  gained. 
Siuh  comparisons  must  rest  upon  thorough  analysis  of  all 
features  in  the  problem  which  admit  of  exact  treatment,  and 
due  allowance  must  be  made  for  clifTerences  in  forms,  dimen- 
sions, and  lading.  Careful  study  of  cases  (if  partial  failure, 
exceptional  straining,  or  other  misfortunes  to  ships,  frec|uently 
furnish  valuable  information  for  guidance  in  future  design, 
although,  to  individuals,  they  may  be  unpleasant  and  trouble- 
s^ime.  lucrea.-ic  in  the  speeds  and  dimensions  of  ships  have  intro- 
duced many  new  conditions,  and  in  some  instances,  there  have 
been  indications  of  local  or  general  weakness  requiring  modifi- 
cations of  structures;  but,  in  proportion  to  the  strides  that  have 
beeu  made  during  recent  years  and  the  dej>artures  from  precedent, 
cases  of  serious  general  structural  weakness  have  been  neither 
numerous  nor  costly.  No  doubt,  we  are  still  imperfectly 
informed  as  to  the  actual  nuirgin  of  strength  existing  in  uianj- 
structures,  and  it  cannot  be  asserted  that  accepted  .sy.stems  of 
construction  embody  the  best  conceivable  distribution  of 
material  for  the  association  of  lightness  and  strengtli.  Brunei, 
in  a  famous  passage  of  his  notes  on  the  Great  Eastern,  laid  down 
the  true  principle  of  construction  when  he  said  that  "  no 
materials  should  be  emplojed  on  any  part  except  at  the  places, 
and  in  the  direction  and  in  the  proportion  in  which  it  is  re(|uired, 
and  can  be  usefully  emj)loyed  for  the  strength  of  the  ship;  and 
none  merely  for  the  puipose  of  lacilitating  the  tramin^  and  first 
construction."  This  broad  generalisation  is  often  overruled  in 
practice  by  the  desire  to  secure  greater  economy  or  rapidity  in 
building,  or  by  considerations  of  a  practical  nature  involving 
accommodation,  carg j-carrying  power  or  facilities  for  working 
cargo.  In  warsiiips,  in  particular,  considerations  of  armament 
and  pi'otectiou  often  interfere  radically  with  arrangements 
which,  from  the  ])oint  of  view  of  strength  of  structure,  would  be 
preferred.  The  installation  of  enormous  engine  power  also 
introduces  local  conditions  of  an  important  character  which 
cannot  be  disreffarded.  After  making  allowances  for  all  these 
circumstances,  tlie  writer  is  dispo.sed  to  believe  that  Brunei's 
principle  could,  with  advantage,  be  mote  largely  applied  in 
sliip  coustiuction  than  it  has  yet  been;  and  the  matter  is  one 
which  must  be  dealt  with  courageously  if  full  advantage  is  to  he 
taken  of  the  superior  qualities  and  forms  in  which  materials  for 
shipbuilding  can  now  be  obtained. 

(T(i    he  riiiitiiiihJ.) 


COMPENSATEfD  ALTERNATE-CURRENT 
GENERATORS.* 

By  Miles  Walker,  B.A. 

[Continn-d  from  par/e  W(i.) 

Wi;  now  come  to  wliat  is  certainly  the  most  successful  self- 
exciting  compounded  A.C.  generator  upon  the  market — the 
generator  devised  by  Alexander  Heyland.  This  machine  is 
excited  b^*  a  rectified  current,  which  increases  with  the  load 
and  also  as  the  power  factor  becomes  lower,  so  as  to  maintain 
almost  constant  voltage  for  any  condition  of  load.  It  is  pro- 
vided with  a  special  winding,  which  greatly  facilitates  the 
comjuutation  of  the  current. 

Every  electrical  engineer  is  familiar  with  Heylaud's  famous 
graphic  construction,  which  enables  the  student  to  realise  at 
a  glance  what  is  going  on  inside  an  induction  motor.  Shortly 
after  its  publication  Heyland  devised  a  method  of  su])plying 
the  magnetising  current  at  a  low  frequency  to  the  rotor  of  an 
induction  motor  instead  of  supplying  it  to  the  stator  at  a  high 
frequency,  in  tliat  way  increasing  the  power  factor  to  unity. 
He  then  extended  the  method  to  the  self-excitation  and 
compounding  of  asynchronous  generators,  thereby  enabling  a 
generator  of  this  class  to  take  any  kind  of  load,  whether  induc- 
tive or  not.  An  application  of  the  same  principles,  with  a  modifi- 
cation of  the  field  winding,  brought  him  to  the  self-excitation  and 
compounding  of  synchronous  generators.  Whatever  the 
similarity  in  principle  may  be  between  the  asynchronous  and 
synchronous  cases,  the  simplest  way  of  explaining  the  latter  type 
of  generator  lies  in  regarding  it  as  being  excited  by  a  rectified 
current  through  a  number  of  field  windings  connected  in  parallel. 

Fig.  8.  which  is  taken  from  Heylaud's  late  paper,  read  before 
the  St.  Louis  Convention,  shows  the  principle  as  applied  to  a 
two-pole  generator.    Here  six  exciting  circuits  r  are  placed 

♦  Abstract  of  a  paper  rpnd  before  the  Manchester  Section  of  the  Institution  of 
Electrical  Engineeis  on  November  29th.  1904. 


688 


THE    PRACTICAL    ENGINEER.  [December  16,  1904 


iu  ])ai'allel,  lieiug  iuter-cnnuected  by  resistances  (p).  The  eiul 
of  Oiicb  ciictiit  is  couuected  to  a  commutator  bar,  as  shown,  and 
a  three  phase  cnrrout  is  fed  into  the  coniinutator  by  the  three 


Fig.  7. — Diagram  of  General  Electric  Co.'s  Method  of  Compounding. 

brushes.  Consider  that  at  the  instant  when  the  commutator 
brushes  are  in  the  position  shown  the  current  in  the  upper 
bnisli  I.  is  sinking  from  a  maximum,  being,  in  fact,  "866  of  the 
maximum  value.    The  current  will  divide  between  the  different 


Fig.  S.— Diagram  of  Heyland's  Method  of  Compounding. 

windings,  and  go  out  by  brush  III.  As  the  commutator  rotates 
clockwise  the  current  in  brush  II.  will  gradually  increase  to 
its  maximum  until  the  instant  when  the  bars  Nos.  3,  4,  and  5  are 
opposite  it.    The  current  will  then  be  partly  fed  in  by  brush 


I.  and  partly  by  brush  III.  As  ca^-li  brush  receives  its  maximum 
current  it  also  receives  its  coniplcmeut  of  bars  into  which 
to  feed  it.  This  is  the  condition  of  ail'airs  which  would  give 
the  six  circtiits  their  lowest  apparent  resistance,  but  it  is 
obvious  that  a  considerable  change  may  be  nmdc  between  the 
phase  positions  of  the  current  and  commutator  without 
materially  affecting  the  conimutation,  because  the  resistances 


I'FiG.  10.— Connectious'ofjTransformers  to  Heylmd's  Commutation.  

p  tend  to  distribute  the  current  in  all  the  circuits.  Note  that 
the  current  is  always  passing  the  same  way  through  the  six 
circuits. 

Fig.  9  shows  one  of  the  ways  of  winding  tiie  six  circuits  on 
a  twelve-pole  machine.  It  will  be  observed  that  the  form  of 
the  field  magnet  need  not  differ  in  any  way  from  that  of  simple 
uncompensated  field  magnets. 

The  fact  that  there  are  always  several  paths  open  for  the 
current,  and  that  the  ends  of  the  commutator  bars  are  bridged 
by   resistances,   obviates   the  tendency  to  spark.    The  three 


Fig.  11.  — Regulation  on  Zero  Power 
Factor  of  Hejlaud  360  K.W.  Generator. 


Fio.  12.— Particulars  of  Excitation. 


Heyland's  Conneotions  to  Field  Magnet. 


phase  current  is  supplied  partly  by  a  transformer  con- 
nected as  a  shunt  across  the  mains,  which  supplies  a  nearly 
constant  current,  whose  phase  is  fixed  by  the  voltage  of  the 
generator  and  partly  by  a  transformer  in  series  with  the  mains 
which  supplies  currents  proportional  to  and  in  phase  with  the 
armature  currents.  These  currents  are  combined  as  shown  in 
fig.  10,  the  result  being  that,  as  the  load  increases,  the  resultant 
three  phase  currents  increase,  and  the  lower  the  power  factor 
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tli2  greater  the  increase.  In  order  to  adjust  tlie  compounding, 
the  machine  is  run  at  zero  power  factor,  and  adjustable  resis- 
tances are  inserted  in  the  shunt  circuit.  The  number  of  turns 
in  the  series  and  shunt  transformers  can  be  changed  so  as  to  give 
Uie  desired  over  compounding  either  at  non-inductive  load  or 
at  any  power  factor.  I  am  indebted  to  Messrs.  Witting, 
Eborall,  and  Conniany,  who  supply  these  generators  in  tliis 
country,  for  very  full  information  about  tliem,  and  for  the 
diagrams  here  given. 

Figs.  13  and  14  illustrate  tlie  performance  of  a  recent  360  k.w. 
three  phase  generator  of  the  Heyland  type,  built  by  Kolben 
and  C'limpany,  and  designed  to  give  a  constant  pressure  of 
3,200  volts  at  its  terminals  at  all  loads  and  a  power  factor  of 
0  8.  The  comjTOunding  tests  were  carried  out  on  a  load  of 
practically  zero  power  factor,  and  even  under  tliese  conditions 


UIt, 


Fio.  13.— Connections  for  Two  Heyland  Generators  in  Parallel. 


the  full  load  pressure  drop  was  only  4-8  per  cent  (see  fig.  11). 
On  a  power  factor  of  O'S  the  voltage  was  constant  between  no 
load  and  full  load.  Fig.  12  gives  particulars  of  the  exciting 
watts  at  d'fEerent  loads.  The  characteristics  of  this  generator 
are  such  that  on  short  circuit  it  will  give  only  l-7_  times  full 
load  current  -with  normal  no-load  excitation.  Notwithstanding 
this  heavy  armature  reaction,  the  generator  compounds  exactly 
at  0  8  power  factor,  and  the  exciting  watts  at  full  load  are  less 
than  19  per  cent  of  the  total  output.  This  shows  that  by 
adopting  Heyland 's  method  a  great  saving  can  be  effected  in 
the  size  of  the  machine,  for  a  generator  which  would,  if  uncora- 
pounded,  drop  16  per  cent  on  non-inductive  load  is  made  to 
regulate  perfectly. 
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Fii!,  14.— Connections  to  Commutatc  of  Heylaiid's  Exciter. 


Fig.  13  shows  the  connection  for  two  self-exciting  and  com- 
pounded iiigh  pressure  three  phase  generators  operating  in 
IJarallel.  It  is,  of  course,  necessary  to  have  equalising  circuits 
between  the  generators  just  as  with  compounded  direct  current 
machines. 

An  objection  has  been  raised  to  this  type  of  generator  on  the 
ground  that  when  the  number  of  poles  is  great  the  commutator 
would  become  cumbersome  and  complicated.  In  answer  to  this 
it  jnay  be  stated  that  a  350  k.w.  three  phase  fifty  cycle  generator, 
running  at  125  r.p.m.  (and  having  therefore  forty-eight  poles), 
was  built  for  operating  an  electrically  operated  winding  engine 
in  Belgium,  and,  notwithstanding  the  unfavourable  conditions, 
the  makers  had  no  more  difficulty  with  the  commtitator  than 
with  that  of  a  direct  current  machine.  Mr.  Heyland  has  pro- 
posed a  modifiration  of  his  method  of  compounding  which  can  be 
used  with  existing  machines.  Instead  of  making  the  generator 
self-exciting,  he  proposes  to  retain  the  direct  coupled  exciter 
and  to  comioound  the  latter.    In  addition  to  its  ordinary  shunt 


winding,  the  exciter  is  provided  with  au  inter-connected  multiple 
circuit  winding  on  its  field  magnet.  This  is  supplied  with  a 
leclihed  current  througli  a  commutator,  in  the  same  way  as  the 
main  generator  field  might  be  sujiplied  in  the  method  described 
above.  '1  lie  connections  to  the  commutator  arc  clearly  illus- 
trated in  fig.  14.  The  commutator  rotates  synchronously,  and 
the  current 'it  supplies  raises  the  voltage  of  the  exciter. 

Further  information  on  these  generators  may  be  found  in 
some  excellent  articles  by  Mr.  Eborall  in  tXxe  Elect  rkian* 
{/.'o  hi:  continuKd.) 


MEETINGS  OF  ENGINEERING  SOCIETIES. 


liiiADFORD  Engineering  Society. — On  November  30tli  Mr. 
G.  H.  Bowden  read  his  paper  on  the  "  Advantages  of  Electric 
Driving  in  Works  and  Factories."  The  lecturer  dealt  in  a 
general  way  with  tiie  substitution  of  electric  motors  for  long 
lines  of  shafting,  awkward  gearing,  or  small  wasteful  steam 
engines,  giving  numerous  instances  from  his  own  experience 
where  a  saving  in  the  cost  of  working  resulted.  He 
dealt  more  particularly  with  the  advantages  of  the  application 
of  electric  driving  in  steel  works  and  rolling  mills,  and  noted 
the  facility  with  which  the  machinery  for  clijiping  plates  into 
"pickling  tanks"  could  be  operated  electrically.— Un  December 
6tii,  through  the  kindness  of  Messrs.  Walter  Scott  and  Company 
Limited,  and  their  works  manager,  Mr.  Richards,  some  sixty-six 
members  of  the  society  paid  a  visit  to  the  Leeds  Steel  Works. 
A  most  interesting  two  hours  were  spent,  and  the  inspection  was 
thoroughly  appreciated  by  the  visitors.  From  the  blast  furnaces, 
whence  the  jngs  had  just  been  run,  the  members  proceeded  to 
the  converters,  and  watched  the  processes  of  blowing,  mixing, 
taking  of  the  testing  samples,  etc.  The  mills  were  found  to  be 
rolling  7  in.  by  f  in.  bars,  which  would  subsequently  be  des- 
patched into  Lancashire,  to  be  further  rolled  down  to  "  tin 
lilate,"  and  the  visitors  were  interested  in  watching  the  speedy 
reduction  of  the  massive  ingot  into  200  ft.  of  flat  bar.  The 
compressors  and  the  blowing  engines  were  also  inspected.  The 
plant  in  the  power  house  consisted  of  two  sets  of  inverted 
vertical  compound  engines,  by  John  Fowler  and  Company, 
coupled  direct  to  the  generator,  capable  of  producing  301)  l.H.P. 
cacli,  and  also  two  single-cylinder  horizontal  engines  by  Robey 
and  Company.  Notice  was  made  of  an  uncommon  section  of 
joist,  viz.,  16  in.  by  8  in.,  which  was  being  specially  rolled  for 
a  pier  extension  at  Smyrna.  The  party  adjourned  to  the 
offices,  where  light  refreshments  were  served,  and  a  cordial  vote 
of  thanks  passed  for  the  firm's  hospitality. 

The  Junior  Institution  of  Engineers. — There  was  an 
exceptionally  large  attendance  at  the  meeting  of  this  institution, 
held  on  the  3rd  December,  when  a  paper,  entitled  "  Some  Points 
of  Interest  on  Torpedo  Boat  Construction,"  was  read  by  Mr. 
11.  E.  Yairow,  Stud.Inst.C.E.,  of  Poplar.  Commencing  with 
considerations  with  respect  to  the  liull,  the  author  showed  the 
importance  of  realising  in  the  design  tlie  maximum  strength 
with  the  minimum  weight,  uniform  elasticity  throughout  its 
length  being  essential.  Any  sudden  change  of  section  in  these 
lightly-constructed  vessels  formed  a  source  of  great  danger,  and 
it  was  quite  jiossible  by  adding  material  to  reduce  the  actual 
strength.  Passing  on  to  questions  with  regard  to  riveting,  hot 
vermis  cold  riveting  processes  were  cUscussed,  the  latter  being 
advocated  as  jiossessing  advantages  over  the  former.  In  the 
best  work  the  holes  were  drilled  in  i^reference  to  being  punched. 
It  was  of  great  imi^ortance  to  minimise  vibration  as  much  as 
possible,  and  the  author  illustrated  by  means  of  lantern  slides 
the  effect  of  a  properly-balanced  engine  on  the  stability  of  the 
boat  itself.  The  superiority  of  a  four-cylinder  as  compared 
with  a  three-cylinder  engine  in  this  respect  was  indicated. 
The  necessity  of  more  attention  being  given  to  the  design  of 
auxiliary  engines  was  commented  upon,  and  considerations  in 
regard  to  lubrication  were  entered  into,  the  author  insisting  that 
all  internal  lubrication  should  be  dispensed  with  absolutely,  both 
in  the  main  and  in  the  auxiliary  engines.  No  real  difficulties 
occurred  in  this,  and  the  good  results  on  the  working  of  the 
boilers  were  obvious.  With  the  use  of  high-pressure  steam  the 
paper  showed  how  imperative  it  was  to  specially  consider  the 
best  practice  relating  to  steam  isipes;  those  of  small  diameter 
being  recommended  for  various  reasons,  amongst  them  being 
superheating  of  the  steam  and  ensuring  tiiat  each  boiler  was 
developing  approximately  its  proper  proportion  of  the  jjower 
required.  Referring  to  steam  turbines  the  author  held  that, 
although  they  possessed  many  advantages  over  reciprocating 
engines,  they  could  not  be  regarded  as  economical  for  varying 
speeds,  as  in  torpedo  boats.  He  alluded  favourably  to  the 
explosive  type  of  engine,  which  was  developing  so  rapidly  at 
the  )iresent  time.  It  presented  many  characteristics  specially 
advantageous  to  its  adoption  in  the  class  of  boat  under  con- 
sideration, including  elimination  of  the  boiler-room  staff,  and 
general  reduction  of  weiglit.  An  animated  discussion  followed, 
and  the  proceedings  closed  with  the  usual  vote  of  thanks. 

Elulrician,  July  3rd  and  lOtli,  1S9K  ;  15th  July,  1901.  See,also  lieylaud,  ibkl. 
vol.  11.,  p.  969.    Elek.  Zeit.,  -xxiii.,  \t\\  560—507.    Also  ibid.,  x.xii.,  yt.  10-Jl. 
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The  Leeds  Univeksity  Engineering-  Society. — At  the 
last  meeting  of  this  society,  Mr.  C.  E.  iStromeyer  in  a  highly- 
techni(.al  pajjer  discussed  "  i'lic  Difficulty  of  Attaining  Maximum 
Efficiency  oi  Boilers  witlioiit  Injuring  Them."'  lie  remarked 
it  was  easy  to  state  the  prolilem  in  its  simplest  form,  but  it  grew 
more  ana  mure  difficult  when  practical  experiences  are  called 
in  for  assistance.  When  complete  combustion  is  obtained  witli 
only  a  requisite  air  admission,  the  heat  of  tlie  boiler  furnace 
is  sufficient  to  melt  osmium,  and  witli  twice  that  quantity  of 
air  a  temperature  2,.>27  deg.  Fall,  is  obtained.  These  Jiigh 
temperatures  are  reduced  in  practice  V)y  using  about  twice  the 
theoretical  amount  uf  air,  wbicli  is  heated  initially  before  enter- 
ing the  furnace,  litis  expedient  is  not  available  for  marine 
boilers,  and  the  British  Admiralty  liave  adojjted  a  modifi- 
cation of  tlie  Belleville  boiler,  in  which  the  flames  after  passing 
one  nest  of  tubes  and  being  thereby  killed,  are  admitted  to  a 
second  combustion  chamber,  and  tnen  pass  through  a  second 
nest  of  tubes.  Tlie  lecturer  examined  the  (|uesti()u  of  the 
effects  of  high  temperature  on  lioiler  working,  the  lcak<age  of 
water  tubes,  and  tlie  distortion  of  tubes  anu  plates.  In  con- 
clusion, he  said  it  is  liiglily  desirable  to  ascertain  if  boiler 
troubles  and  mishaps  are  inseparably  associated  with  high- 
furnace  temperatures  due  to  minimum  air  admission,  or  whether 
these  bad  elfe.ls  aie  due  to  sediment,  grease,  scale,  etc.  He 
suggested  that  possibly  some  impurity  could  be  added  to  the 
water  so  as  to  give  a  stronger  cooling  cft'ect  on  the  boiler  plates 
tlian  at  present. — A  discussion  followed  the  lecture,  and  Mr. 
Stronieyer  was  accorded  a  hearty  vote  of  thanks. 

The  M.^nchestee  .Association  or  Engineees. — The  meeting 
of  the  Manchester  Assticiation  of  Engineers  on  the  l()th  inst. 
was  the  annual  meeting  according  to  the  old  rules,  but,  by 
common  consent,  the  members  adopted  a  resolution,  moved  by 
Mr.  Henry  Webb  and  seconded  by  Mr.  Thomas  Ashbury,  alter- 
ing the  rules,  so  that  liciicefurtli  the  annual  meeting — at  which 
ofhcers  are  chosen — will  be  held  in  Marcli.  at  the  eiid  of  a  .session, 
and  not  in  the  middle  oi  the  session,  as  heretofore.  Another 
change  eftected  by  (Saturday's  resolution  is  to  limit  the  occupancy 
of  the  presidential  seat  to  cme  year.  Very  sympathetic  allusion 
was  made  to  the  loss  which  the  association  had  sustained  by  the 
death  of  Mr.  Joseph  Nasmith,  and  a  resolution,  moved  by  Mr. 
Ashbury  and  seconded  by  Mr.  Webb,  was  adopted,  expressing  the 
deepest  regret  at  Mr.  Nasinitli's  death,  and  recognising  the 
valuable  services  he  has  rendered  to  the  association  during  the 
twenty-four  years  of  his  membership;  also  directing  that  a 
letter  of  condolence  be  sent  to  his  widow  and  family.  A 
resolution  e.xpressive  of  regret  at  the  death  of  one  of  the  oldest 
members  of  the  association— Mr.  Wolstenholme,  of  Durban, 
Natal — was  also  ijassed.  A  paper  on  the  "  Economic  Value  of 
Cast  Iron  "  was  read  by  Mr.  ^V.  H.  Pretty,  of  Bedford. 

Leeds  Association  of  Engineeks. — Sir  James  Kitsuii, 
Bart.,  M.P.,  gave  a  very  interesting  address  on  "  British  and 
American  Engineering  Methods,"  at  the  annual  dinner  of  this 
association  on  the  lOtii  inst.  Alluding  to  his  recent  visit  to 
America.  Sir  James  said  the  last  time  he  was  there  was 
fourteen  years  ago,  as  president  of  the  Iron  and  Steel  Institute, 
so  that  he  was  in  a  position  to  form  some  judgment  of  the 
))rogress  made  and  the  changes  whicii  had  taken  place  in 
.Vmerira  during  those  years.  The  extent  of  the  progress  in  the 
.\mei  icaii  iron  trade  was  shown  by  the  fact  that  in  1890  the  out- 
put of  pig  iron  was  9  million  tons,  while  the  output  during  the 
jia.st  year  was  18  millions,  so  that  their  production  had 
absolutely  doubled.  What  struck  him  most  there  was  not  the 
invention  of  new  processes,  but  the  develojiments  of  old  ones. 
The  American  engineers  were  very  acute  in  adopting  the  ideas 
of  others,  and  improving  upon  tlicin,  and  with  one  exception  he 
thought  he  was  right  in  saying  that  all  the  original  ideas  had 
come  from  the  old  world  and  had  lieen  developed  in  the  new. 
He  had  been  very  much  struck  with  the  great  use  they  made  of 
the  system  of  moving  materials  by  belt  or  by  rollers.  In  the 
steel  mills,  etc.,  they  made  immensely  great  use  of  this  system 
of  conveyance,  and  fie  thought  engineers  in  this  country  should 
more  largely  direct  their  attention  to  this  point.  When  they 
saw  rolling  mills  producing  5,000  and  6,000  tons  a  week  they  saw 
that  it  was  only  by  these  methods  that  they  could  deal  with 
these  vast  masses  of  material,  and  only  by  these  means  that 
they  could  meet  the  demands  of  the  great  market  that  they  had. 
He  granted  that  the  American  market  was  a  continent  which 
was  taking  the  same  kind  of  thing.  Our  products  are 
diflerent,  he  added,  and,  in  the  main,  our  products 
are  vastly  suiierior  to  those  which  are  considered  sufficient  for 
the  requireiiienfs  of  the  American  continent.  Speaking  of 
(|ua!ititics,  continued  Sir  James,  they  visited  the  Du  Quesne 
blast  furnaces  of  the  Carnegie  Company.  There  were  four 
furnaces,  and  in  the  month  of  October  they  produced  a  record 
amount  of  74,600  tons  of  pig  iron.  That  was  only  possible  by 
these  systems  of  conveying  he  had  previously  mentioned.  He 
also  visited  the  works  of  Messrs.  Jones  and  Laughlin,  where 
steel  was  being  produced  by  the  Talbot  process.  A  200  ton 
furnace  was  giving  a  weekly  average  output  of  1,200  tons  of 
steel,  and  the  highest  weekly  output  had  been  1,675  tons.  "  One 
of  the  partners  of  that  establishment  informed  me  that  they 


were  building  four  more  furnaces,  so  as  to  produce  from  250,000 
to  300,000  tons  a  year  by  the  Talbot  process.  Let  me  claim 
some  credit  for  the  British  invention,  and  give  a  due  meed  of 
praise  to  the  American  system  of  development."  The  furnace 
alluded  to  gave  five  j  er  cent  more  steel  than  was  actually  charged 
in  metal,  and  tliat  additional  five  per  cent  came  from  the  oxides 
from  the  scale,  etc.,  which  were  liberally  supplied  from  the 
rolling  mills.  He  himself  saw  the  furnace  at  work;  he  saw 
a  charge  cast,  a  most  beautiful  o|)eration,  which  had  the  great 
advantage  ovqr  us  that  the  steel  was  there  melted  by  natural 
gas.  Natural  gas  was,  of  course,  a  very  beautiful  fuel  for 
steel  melting,  but  it  was  a  gradually  diminishing  ([uantity. 
Whereas,  for  instance,  fourteen  years  ago  the  Americans  were 
firing  all  the  boilers  with  it,  and  using  it  in  a  very  profuse 
manner,  they  had  now  begun  to  tire  their  lioilers  with  coal, 
and  were  reserving  gas  for  the  more  special  processes  of  steel 
smelting,  welding,  and  the  like.  And  .so  .some  of  their  advan- 
tages were  passing  from  them,  while  our  own  fuel  and 
opportunities  still  remained  with  us.  Everywhere  one  went  the 
Bessemer,  flic  Siemens,  and  now  the  Tall)ot  proces.ses  were  being 
u.sed — all  the  inventions  of  this  laud,  which  were  receiving  their 
greatest  development  in  the  United  States.  "  One  very 
interesting  and  new  method,"  he  proceeded.  "  was  introduced  to 
us  by  Mr.  fJaley,  who  gave  us  a  paper  on  his  new  method  of 
trec/.ing  air.  That  method  is  really  a  most  remarkable  improve- 
ment and  development  of  the  use  of  the  blast  furnace.  For 
several  months  they  have  been  working  a  fui'iiace  at  Pittsburg 
with  frozen  air.  The  result  of  that  has  been  that  the  burden  of 
the  (iaiey  furnace  lias  been  increased  from  2,516  tons  per  week 
to  8,129  tons  per  week — an  increase  of  620  tons  per  week,  simply 
by  the  use  of  frozen  air,  with  the  same  furnace  and  the  same 
plant,  and  the  saving  in  coke  has  been  enormous — from  2,147 
tons  per  week  to  1,726  tons,  a  difference  of  421  tons,  or  nearly 
4  cwt.  to  the  ton.  Reckoning  coke  at  Is.  per  cwt.,  yon 
will  easily  see  what  that  saving  amounts  to."  It  behoved 
foremen  engineers  to  acquaint  themselves  with  these  various 
processes,  in  order  that  we  might  retain  our  position  as  a 
manufacturing  nation  in  competition  with  the  world. 


MODERN    COKE   OVENS— VIII.* 

Kopi'ERs'  Coke  Oven.' 

The  improvenients  iu  the  construction  of  coke  ovens  with 
vertical  flues  consist  clue%  in  adopting  the  long  coking 
chamber  of  the  first  inventors  and  applying  heating  arrange- 
ments in  various  manners  for  obtaining  a  uniform  heat 
ill  the  coking  chamber.  Koppers  has  also  made  use  of 
the  long  coking  chaniber  with  vertical  flues,  but  introduces 
gas  and  air  in  a  niaiiner  which  he  claims  is  most  favourable 


Fio.  1. 


fur  oljtaiiiing  the  above-mentioned  result.  Koppers'  first 
idea  was  an  oven  to  be  worked  by  bhist-funiace  gas,  thereby 
saving  tlie  purer  coke-oven  gas  for  use  in  gas  engines.  His 
ovens  are  latterly  in  connection  wnth  a  regenerator  for 
lieating  the  air  of  combustinn. 

The  accompanj'ing  drawing  shows  one  of  his  ovens  of 
this  construction  with  air  generator,  giving  a  view  of  the 
coking  chaml)er  and  the  vertical  flues.  The  coal  is  brought 
on  to  the  oven  in  trucks  and  filled  in  through  the 
charging  holes. 

Tlie  coke  is  pressed  out  by  a  pu.shiiig  machine.  The 
gas  is  draw'u  off  through  the  pipe  A,  and  passes  on  to  the 
condenser  through  the  collector  B.    The  openings  E  are 

*  Abstracted  from  Mr.  P.  J.  Mallmauu's  paper  read  before  the  Cleveland 
Institution  of  Engineers,  Middlesbrough,  April,  1904. 
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provided  for  letting  the  gas  enter  the  heating  Hues  wlieii 
the  oven  is  being  stai'ted  to  work. 

The  gas,  on  returning  from  the  condenser,  is  led  to 
the  oven  tlirougli  a  pipe,  from  whicli,  through  otlier  small 
pipes,  it  Outers  the  heating  Hues.  Air  pre-hciited  in  the 
regenerating  chandjer  is  made  to  enter  the  air  Hues  h,  an  1 
passes  on  to  the  heating  flues.  The  gas  and  air  passages 
do  not  go  from  one  head  of  the  oven  to  the  otlier,  1);  f 


Fig.  l\ 

are  divided  in  the  middle,  so  that  tlie  eoking-chamljer 
jiartition  walls  are  heated  alternatively  from  each  end.  The 
burners  are  so  arranged  that  they  can  be  lifted  and  replaced 
from  above. 

The  partition  walls  Ijetween  the  coking  chand)eis  are 
built  up  of  specially-moulded  firebricks,  and  it  is  claimed 
that  the  rhondjoidal  shape  adopted  ensures  tight  joints, 
preventing  leakage. 

For  this  distribution  of  gas  and  air  it  is  claimed  for  this 
oven  that  it  heats  the  coking  chambers  more  uniformly 
than  any  other,  and  much  more  especially  than  is  the  case 
in  the  Coppee  coke  ovens. 


MIDDLETON'S  SYSTEM   OF  SUBMARINE 
NAVIGATION. 

At  the  annual  conversazione  of  the  Northampton  Institute, 
Clerkenwell,  London,  held  on  Decenilier  Otir  and  10th,  a 
demonstration  was  made  of  the  Middleton  submersible 
boat  in  the  swinnning  bath.  The  subject  bears  an  aspect 
of  national  importance,  for  ships  of  this  class  could  be 
made  eargo  carrying.  The  following  particulars  to  hand 
give  some  idea  of  the  merits  of  the  system:  — 

The  salient  pecularity  of  the  Middleton  system  of 
submarine  navigation  is  that  the  vessels  are  ])ropelled, 
impelled,  directed,  controlled,  and  governed  by  fins  actuated 
liy  prime  movers — •i.e.,  engines  or  motors — in  such  fashion 
that  they  can  move  in  any  way  in  the  fluid  in  which  they 
are  immersed. 

To  simplify  the  motion  of  the  flns,  one  or  more  screw 
])ropellers  are  in  addition  fltted  to  these  vessels.  This  is, 
however,  purely  to  simplify  the  mechanism  impressing 
the  proper  motion  on  the  fins.  The  fins  are  a  new 
instrument  of  impulsion  invented  for  the  pui'pose  of 
enabling  a  vessel  to  be  navigated  in  tri-dimensional  space, 
for  the  screw  is  only  fitted  for  motion  in  two  dimensions, 
and  a  submarine  vessel  should  be  capable  of  moving  even 
better  in  a  vertical  plane  than  a  horizontal  one. 

But  Ijesides  the  advantage  of  navigability  conferred  on 
the  Ijoat  by  the  use  of  fins,  a.  great  increase  of  safety  is 
secured  ])y  _  their  employ.  For  in  case  of  an  accident 
happeiung,  causing  a  leak,  the  vessel  can  be  jjushed  upwards 
by  the  thrust  of  the  fins  to  a  degree  far  exceeding  tliat 
which  can  Ije  caused  by  the  lightening  due  to  the  action 
of  the  pump,  or  even  consequent  on  the  increase  of  buoj- 
ancy  produced  by  blowing  out  the  water  from  the  ballast 
tanks  of  a  submarine  boat.    Thus,  to  take  an  example,  a 


submarine  of  18U  tons  displacement  usuall}'  has  Ijaliast 
tanks  capable  of  I'ontaining  24  tons  of  water,  and  as  this 
can  l^e  blown  out  in  six  minutes,  it  means  the  boat  is  light 
ened  of  four  t<insof  water  per  minute  =  141)^  lb.  per  second. 
Hence  in  2A  seconds  tlie  vessel  wouhl  lie  lightened,  by 
blowing  out,  only  about  -'iT-Ss  lb.  of  water;  whereas  in  the 
ISO  of  llie  Middh'tim  lioats,  in  addition  to  the  same 
lightening  effect  produced  by  blowing  out  of  ballast,  (he 
Hexing  of  the  fins  re<pii'ring  onl}-  about  2^  seconds  in  a 
18()-ton  submarine  would  produce  a  further  lifting  for'  ■ 
of  magnitude  ranging  fiom  '■'>  per  cent  to  4  ])er  cent  l!ir 
vessel's  total  disjilacement  weight  ;  <ir,  in  a  180-ton  Ijoat, 
the  lift  produced  by  the  fins  would  range  from  5''/,„  tons 
to  77,,,  tons  (or  from  12,096  1b.  to  10,128  1b.),  which,  when 
added  to  the  increase  of  buoyancy  due  to  the  aiiKiunt  u\ 
water  blown  out  in  2i  seconds,  would  amninit  to  from 
12,469  1b.  to  16,501  lb.,  the  variation  in  the  numl)ers  l)eiiig 
due  to  the  vessel  being  less  or  natre  heavily  engined. 

Now,  the  advantage  of  this  is  manifest.  For  in  the  casj 
(jf  a  submarine  like  "  A  1,"  with  a  hole  of  some  28  square 
inches  made  in  it,  when  loft,  below  the  surface  the  water 
would  enter  at  the  si)eed  of 

V  =  J'I(jd  =  8  X  ,^/15  =  8  X  3"87  =  31  ft.  per  second, 

and  a  \olmne  in  feet  iier  second  of 

Q  =         X  31  =  '194  X  31      6  cubic  feet  per  second  ; 

whereas  the  amoimt  blown  out  per  second  only  amounts 
to  373  lb.,  or  5'8  cubic  feet  per  second.  Hence,  as  two- 
tenths  cubic  feet  more  water  enters  per  second  than  is 
ejected,  the  vessel  must  sink  if  there  is  no  other  aj)paratus 
to  keep  it  up.  But  if  the  vessel  is  provided  with  fins,  such 
would  lift  it  in  the  case  considered  by  a  force  of  from 
12,000  lb.  to  !l6,0O01b.  ^So  under  ihis  influence  the  vessel 
would  rapidly  come  to  the  surface,  when  the  trap  or  lid 
of  the  conning  tower  could  l^e  raised  and  the  crew  escape, 
instead  of  on  the  vessel  sinking  having  a  force  of  over 
30,000  lb.,  shutting  it  fast,  as  seems  to  have  been  the  case 
with  the  unfortunate  "A  1."  However,  in  the  Middleton 
boats  there  is  the  additional  safety  aftorded  by  the  safety 
chamber  or  detachable  cohqjartment,  in  which  the  crew 
can  leave  the  sinking  or  foundered  vessel. 

The  chief  advantages,  then,  claimed  for  the  vessels  of 
the  Middleton  system  of  submarine  ship  ciaistruction  are  :■ — 

(1)  The  vessels  of  this  .system  are  com]ileteh^  navigable 
under  water,  being  inqjelled  and  controlled  l)y  engine 
power,  and  can  move  in  nny  direction  in  such  medium. 

(2)  The  \-essels  of  this  system  are  nearly  crewless,  three 
men  being  sufficient  in  a  vessel  of  181)  tons  to  navigate  the 
vessel,  load  and  fire  its  guns,  and  discharge  its  torpedoes. 

(3)  The  vessels  of  this  system  carrj'  guns  which  can  1)e 
loaded  and  fired  either  above  or  beneath  the  surface  of  the 
sea. 

(4)  The  vessels  of  this  system  have  a  safet}-  chamber 
or  detachable  comparf.ment,  into  which  the  crew  can  enter 
up  to  a  few  moments  before  the  vessel  is  entirely  filled 
with  water,  and  by  which  they  can  escape  from  a  sunken 
ship. 

(5)  The  vessels  of  this  system  can  be  made  of  any  size. 


The  United  States  Navy. — In  liLs  amiual  report  to  Congress 
Mr.  Morton,  secretai'y  of  tlie  navy,  says  that  never  before  were 
so  many  warsliijjs  launclied  in  one  year  by  any  nation  as  by  tlie 
United  States  in  the  past  year,  and  the  present  estimates  are 
the  largest  ever  presented.  They  are,  however,  hardly  high 
enough  to  carry  out  the  general  programme  of  the  United  States 
Navy  Board.  "  The  new  ships,"  proceeds  Mr.  Morton,  "  com- 
pare favourably  with  those  of  any  navy.  Tlie  number  of  men 
lequired  is  likely  to  increase  steadily  for  some  years,  while 
greater  facilities  in  shipbuilding  j'ards  and  docks  will  also  be 
necessary.  The  lessons  afforded  liy  the  war  in  the  Far  East 
are  the  same  as  those  of  the  war  with  Spain — the  weight  of  metal 
of  the  heavy  guns  and  hard  hitting  are  still  the  most  effective 
factors  of  a  naval  warfare.  The  day  of  the  battleship  is  not 
yet  over.  The  sphere  of  lighter  vessels,  while  important,  is 
only  auxiliary." 
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INVENTIONS  OF  THE  WEEK. 

By  Marks  and  CiiEHK.  The  Practical  Engineer  Patent  Agency, 
18,  Soutlianiptou  Buildings,  Chancery  Lane,  London,  W.C.; 
30,  Cross  Street,  Manchester;  and  13,  Temple  Street, 
Birmingham. 

'The  first  da:e  ;/ii'en  a  tcr  the  number  of  each  spccincation  is  the  date 
of  appUcalion.  Th-.  fccond  date  ii  that  of  the  advertisement  of 
acceptance  of  the  complete  specif  cation. 

The  fillowiny  accepted  speeiiicatiuns  locre  advertised  on  the  date 
mentioned,  and  within  two  months  of  such  date  any  person  properly 
interested  can  oppose  the  sealing  and  ijrant  of  the  patent  b>j  <jivin-j 
formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  sjiecif cation  herein  referred  to,  or  of  any  other 
jixihlislicj  pa'ent  .specif  cation,  will  be  forwarded  ptost  free  for  one  sliiilinij 
vpon  application  beiny  sent  to  I\Jessrs.  Marks  and  Clerk  at  cither  of 
the  above  addresses. 

Semi-automatic  and  Full-automatic  Lathes  and 
Screw  Machines,  and  Multiple-speed  Counter  Shaft 
Arrangement  for  same.   A.  Hitc  hon,  w.  Banmstkr,  and 

HOWAKD      AND      BuLLOUGH      LIMITED.        No.      23992,      of  5tll 

November,  1903.  Ad.  of  ac,  9th  November,  19i)i. — The  object  of 
this  invention  is  to  provide  improved  mechanism  for  semi- 
automatic   and    fnll-antomntic    lathes   and   screw  machines. 


The  first  object  ijciug  to  lu'ovide  an  improved  drive  to  lathe 
spindle  in  combination  to  prevent  longitudinal  oscillation  and 
1o  preserve  true  alignment  of  same  in  be<iring.s.  The  second 
object  being  to  jDrovide  an  improved  automatic  accommodating 
collet  chuck  operating  device,  to  operate  automatically  when 
that  part  of  the  component  or  stock  inside  tlie  chuck  varies  in 
diameter  from  the  normal.  The  third  object  of  tlie  invention 
being  to  provide  a  combined  loositive  feed  and  return  traverse 
arrangement  to  tool  holding  spindle  of  tool  turret.    The  fourth 


Fia.  2. 


Fio.  3. 


object  being  to  provide  an  improved  tool  holding  arrangement 
with  what  may  be  termed  a  three  point  grip.  The  fifth  object 
of  the  invention  being  to  provide  an  improved  combination  cam 
drum  sliaft  and  slidijig-  operating  bar  arrangement.  The  si.xth 
object  being  to  provide  an  improved  two  sjjeed  gear  arrange- 
ment in  connection  witli  driving  arrangement  of  cam  drum 
shaft.  The  seventh  object  of  the  invention  being  to  provide  a 
combined  adjustment  and  dirt  guard  arrangement  in  connection 
with  cross  tool  carrying  slides  and  their  cam  operated  levers. 
'I'he  eighth  object  of  this  invention  is  to  provide  an  improved 
multiple  speed  counter  shaft  arrangement  for  and  in  combination 


with  senii-automatic  or  full-automatic  lathes  aforesaid  counter- 
shaft being  arranged  for  quick  speed  changing  and  without  any 
period  of  rest  between  the  different  .speeds,  also  to  provide 


Fio.  4. 

Specification  No.  23992,  of  1903. 

mechanism  in  combination  to  allow  of  the  countershaft  being 
stopped  whilst  retaining  live  driving  belts.  Fig.  1  is  a  front 
elevation  of  a  lathe,  constructed  on  the  lines  of  this  invention, 
tigs.  2  and  3  detail  sectional  views  of  lathe  sjiindles,  and  fig.  4 
a  transverse  sectional  elevation  of  fig.  I. 

Steam  Packing  for  Stuflfing   Boxes,   etc.     A.  T. 

Ckichton  and  W.  Banneeman.  No.  24428,  of  11th  November, 
1903.  Ad.  of  ac,  16th  November,  1904. — This  invention  relates 
to  a  steam  packing-  for  the  stufhiig  boxes  of  piston  rods,  valve 

h-,  V  >    >  >  >  >  .>  »  >  V  %^  » » >.v>  *  V*  '^-^  '^jT./'^ 


Specification  No.  21428,  of  1903. 

spindles,  pumps,  and  the  like,  comprising  inner  layers  of  hemp, 
asbestos,  jute,  or  like  yarns  or  thread  plaited  or  inter-wined, 
and  round  these  similar  layers  of  these  yarns  or  thread  com- 
bined with  strands  of  metal  wire. 

Machine  for  Cutting  Coal,  Stone,  or  other  Hard 
Substances.  P.  Kihkui',  A.  P.  Stoker,  F.  Bowjiax,  and  W. 
Alderson.    No.  26168,  of  30th  November,  1903.    Ad.  of  ac. 


Fig.  2. 

Specification  No.  26108,  of  1903. 

16th  November,  1904. — This  invention  relates  to  machines  for 
cutting  coal,  stone,  or  other  hard  substances,  and  has  for  its 
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object  to  improve  tlie  cuiistructiou  and  operation  of  siicli  niacliines 
by  providing  iminoved  iiieaus  for  supporting  and  tarrying  the 
machine;  means  fur  guiding  the  iiiacliine  and  taking  up  the 
thrust;  to  reduce  the  amount  of  gearing  necessary  to  transmit  tlic 
power  from  the  source  to  the  cutting  disc  or  bar;  and  to  con- 
trol tlie  electric  motors,  when  such  are  used  to  drive  coal-cutting 
machines,  by  a  tyiDe  of  controller  whereby  two  speeds  can  be 
imparted  to  the  machine  and  a  much  less  resistance  employed 
for  starting  purposes  than  is  at  present  necessary.  Fig,  1  is 
a  side  view,  partly  in  section,  of  a  coal-cutcing  machine 
embodying  this  invention,  fig.  2  an  end  view  of  same. 

Draught  Apparatus  for  Furnaces.  A.  Eoss  and  c.  E 
Vernon.  No.  27055,  of  lOtli  December,  1903.  Ad.  of  ac, 
16th  November,  1904. — This  invention  relates  to  dranglit 
apparatus  for  furnaces,  its  object  being  the  improvement  of 
combustion  in,  for  instance,  the  furnace  of  a  steam  boiler  by 
steam  emjiloyed  to  deliver  a  current  of  mingled  steam  and  air 
towards  the  flues  into  the  sjDaee  above  or  below  the  grate  at  a 


Specifioation  No.  27005,  of  1903. 


point  between  the  furnace  door  and  the  Hues,  such  steam  and 
air  being  delivered  by  means  of  an  air  injector,  comprising  the 
combination  with  a  sleeve  of  a  single  steam  nozzle  and  two  or 
more  air-induction  nozzles  in  tliat  sleeve,  and  with  or  mthout  a 
tuyere. 

Lubricator.  J-  C.  Cornock  and  M.vnn's  Patejst  Steam  Caut 
AND  Wagon  Company  Limited.  No.  584,  of  9th  January, 
1904.  Ad.  of  ac.,  16th  November,  1904. — This  invention  relates 
to  means  for  locking  the  cover  or  cap  of  a  lubricator  of  the  type 
in  which  a  semi-solid  lubricant  is  forced  out  by  means  of  a 
spring  controlled  piston  or  plunger;  and  has  fur  its  objects, 
to  enable  the  cover  or  cap  to  be  removed  and  replaced  and  secured 

r  ~i 


Fig.  1.  Fio.  2 

Specification  No.  5Si,  of  1904. 


in  place  and  the  supply  of  lubricant  to  be  renewed,  all  with  ease 
and  facility;  also  the  cover  or  cap  is  so  securely  lucked  as  to  be 
free  from  liability  to  accidental  displacement  by  vibration  or 
otherwise.  The  invention  consists  in  the  combination  of  a 
detachable  connection  between  the  cup  «  and  the  cajj  or  cover 
y  h,  comprising  a  catch  /  attached  to  the  cap  or  cover  adapted  to 
engage  with  and  to  be  disengaged  from  recesses  and  projections 
on  a  flange  or  flanges  d  of  the  cup  by  short  rotary  and  vertical 
movements  of  the  cap  or  cover,  the  pressure  of  the  piston  spring  in. 
operating  the  vertical   engaging   or   locking  movement  and 


retaining  the  cap  or  cover,  and  cousetjueiitly  the  catch  in  the 
lin  ked  or  engaged  position  with  means  for  tcni|)orarily  retaining 
tlie  |)iston  in  its  liigliest  position  against  the  ijressurc  of  the 
piston  spring. 

Compensating  Device  for  Steam  Pipes.   F.  Skiki  kut. 

No.  2902,  of  5th  February,  HJOl.  Ad.  of  ac,  IGth  November, 
1904, — This  invention  relates  to  a  ball  joint  cojupcnsatnig  devi<'e 
for  steam  pipes,  consisting  of  a  ring  having  an  internal  spherical 
surface,  and  a  gland  and  stuffing  bo.x  secured  to  the  end  of  the 


Specification  No.  2602,  of  1904. 


steam  pipe,  a  compensating  pipe,  a  spherical  body  and  a  flange, 
with  an  internal  sijherical  surface  secured  to  the  end  of  this 
pipe,  both  spherical  surfaces  having  the  same  centre,  the  body 
lieing  pressed  by  the  steam  against  the  spherical  surface  of 
the  ring,  whereas  the  flange  keeps  down  the  gland,  thereby 
forming  a  ball  joint  with  the  stuffing  box,  the  gland  being 
stationary  with  regard  to  the  end  of  the  steam  pipe. 

Regulating  Device  for  Explcsion   Engines.  L. 

KoENNECKE.  No.  14315,  of  25th  June,  1904.  (Date  claimed 
under  Patents  Act,  1901,  being  the  date  of  first  foreign  appli- 


Specification  No.  14315,  of  1904. 
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uatioii,  ill  Germany,  I7tli  Septeiiil)i'r,  1903).  Ad.  of  ac,  16tli 
Niivciiiliei',  190-t. — This  invention  relates  to  a  regulating-  device 
tor  explosion  engines,  by  means  of  which  the  lift  of  the  auto- 
iiiatit'  inlet  valve  is  modihed,  characterised  by  a  double  armed 
lever  ((,  acted  upon  ))y  the  governor  and  having  one  arm  beveled 
at  the  upper  end,  so  that  wlien  it  is  moved  inwards,  on  the  speed 
becoming  too  high,  the  downward  movement  of  the  spring  disc  c, 
of  the  valve  spindle,  is  entirely  or  partly  impeded. 

Carburettor.    J.  B.  D.  M.  M.m.kzikux.    No.  16182,  of  -zui 

July,  1904.  (Date  claimed  under  Patents  Act,  1901,  being  date 
of  hrst  foreign  aijplication,  in  France,  24th  July,  1803.)  Ad. 
of  ac,  16th  November,  1901. — This  invention  has  reference  to  an 
ajiparatus  designed  for  the  purpose  of  rendering  the  carburetting 
of  air  by  means  of  hydrocarbons  both  jierfect  and  practical.  Its 


Fig.  1. 


Fio.  3. 


Specification  No.  161S2.  of  190*. 


working  is  based  solely  on  the  fact  that  the  carburetting  licLviid 
is  atomised  by  means  of  a  current  of  air  ijassiiig  through 
ejector  nozzles,  carrying  with  it  the  hydrocarbon  to  the  end  of 
supply  tubes  arranged  for  the  purpose  and  immersed  in  the 
liquid,  the  air  current  being  caused  by  the  vacuum  prodnced 
by  the  engine. 

Screws  and  Bolts.  J.  Thojison.  Nu.  iVZQO,  of  4th  October 
1904.  Ad.  of  ac,  16th  November,  1904. — This  invention  relates 
to  screws  and  bolts,  and  its  object  is  to  provide  a  screw  or  bolt 
which,  uiDoii  tire  application  of  a  predetermined  stress,  will 
antoniatically  withdraw  itself  from  engagement  with  the  nut 
or  member,  into  which  it  was  primarily  screwed,  without  des- 
troying the  threads  of  cither  tlic  bolt  or  the  nut  and  without 


bolt,  liaving  a  nut  applied  thereto;  fig.  3  is  an  end  view  of  the 
bolt,  showing  it  in  its  normal  form;  and  fig.  4  is  also  an  end 


Fig.  3. 

apeci&cation  No.  212U0,  of  1904. 


fio.  4. 


view  of  the  liolt,  but  showing  it  in  the  form  it  is  caused  to  take 
when  automatically  disengaged  from  the  nut. 

Multiple-cylinder  Rotary  Engine.  J.  T.  Halsev.  No. 
21910,  of  11th  October,  1904.  Ad.  of  ac,  16th  November,  1904.— 
This  invention  has  for  its  object  to  provide  a  multiple-cylinder 
engine  of  the  type  in  which  the  cylinders  and  pistons  are  secured 
to  and  rotate  with  the  shaft  around  a  fixed  crank  pin,  in  which 


Fig.  1. 

permanently  unfitting  the  bolt  for  further  use.  Pig.  1  denotes 
an  embodiment  of  this  invention  as  applied  for  securing  a  head 
to  a  cylinder;  fig.  2  is  an  enlarged  vertical  centre  section  of  a 


Fig.  2. 

Specification  No.  21910,  of  1904 

the  parts  of  the  engine  arc  greatly  simplified,  and  the  connections 
between  the  cylinders  and  pistons  and  the  fixed  crank  pin  are, 
as  far  as  possible,  direct  with  the  avoidance  of  the  use  of  con- 
necting rods.  Tlie  invention  also  coinpreheuds  the  connection 
with  file  shaft  of  two  or  more  similar  sets  of  cylinders  and 
pistons  so  arranged,  with  reference  to  each  other  and  to  the 
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Li-auk  piu,  as  to  materially  balance  each  otlier,  and  also  the 
provision  of  meaus  tor  adjusting  the  cut-off  to  each  cylinder 
by  shifting-  the  crank  pin  and  also  for  enclosing  the  engine,  as  a 
whole,  in  a  compact  and  simple  casing  which  serves  also  as  an 
engine  frame.    Fig.  1  is  a  longitudinal  section,  taken  on  the  line 

J,  1  of  fig.  2  ;  fig.  2,  a  cross-section  taken  on  the  line  2 — 2  of 

fig.  l;fig.  3  is  a  section  ou  the  Hue  5 — 5  of  fig.  1;  and  fig  4,  a 
section  ou  the  line  6 — 6  of  fig.  1. 


LAUNCHES  AND  TRIAL  TRIPS. 


Berinudian- — The  official  trial  trijj  of  tlie  latest  addition  to 
the  fleet  of  the  Quebec  Steamship  Company  Limited  yf  Quebec, 
Canada,  the  handsomely-modelled  and  equipped  twin-screw 
steamer  Bermiidian,  took  place  last  week,  the  steaming  points 
for  the  48  iioTirs'  run  being  Souter  Point  and  Flamborough 
Head.  Although  by  no  means  the  largest  vessel  built  by  the 
well-known  Sunderland  firm,  as  regards  her  lines  she  may  be 
regarded  as  the  finest  example  of  naval  architecture  yet  pro- 
duced on  the  Wear.  Ou  her  trial,  both  as  regards  her  sea 
abilities  and  speed,  the  vessel  anticipated  the  higliest  expectations 
of  all  the  interested  parties.  The  Bermudian  attained  an 
average  speed  of  17f  knots  for  the  48  hours'  coutiniious  ruu  ou 
the  sea  route  already  mentioned,  and  for  a  period  of  four  hours 
she  maintained  a  speed  of  over  18^  kuots,  the  engines  imnning  at 
some  five  revolutions  below  their  full  power,  the  ship  Ijeing 
loaded  9  in.  below  her  official  trial  trip  trim,  a  result  eminently 
satisfactory  to,  and  highly  appreciated  by,  the  representatives  of 
the  Quebec  Steamship  Company  Limited,  as  practically 
guaranteeing  the  desired  16  knots  mean  speed  between  New 
York  and  Bermuda  xmder  any  adverse  meteorological  conditions. 

Messbs.  Mackie  and  Thomson,  Govan,  launched  two 
trawlers  on  December  9th — one  for  Belgian  and  the 
other  for  French  owners.  The  French  boat  is  one  of  the 
largest  vessels  ever  built  for  fishing  purposes.  She  has  been 
constructed  to  the  order  of  Mons.  A.  H.  Peigee,  of  Nantes, 
and  her  dimensions  are  :  130  ft.  between  j)erpendictilars,  22  ft. 
in  breadth,  12  ft.  6  in.  in  depth,  with  a  gross  tonnage  of  253  tons. 
She  is  fitted  wit  han  extra  large  trawl  winch  for  fishing  in 
deeper  water  than  is  the  usual  practice,  and  her  whole  equipment 
is  such  as  will  enable  her  to  prosecute  long  trawling  voyages. 
She  was  named  Imbrim.  The  Belgian  boat  is  to  tlie  order  of 
Messrs.  J.  Baels-Mauriex,  of  Ostend.  Dimensions:  216ft. 
between  perpendiculars,  21ft.  6  in.  breadth,  12  ft.  6  in.  depth, 
with  a  gross  tonnage  of  206  tons.  Her  name  is  Maurice 
Christine.  Mr.  W.  A'.  V.  Lidgerwood,  Coatbridge,  will  supply 
triple-expansion  engines  for  both  vessels. 

Hornsea. — The  splendid  new  steamer  Hornsea,  built  by  the 
Blyth  Shipbuilding  Comijany  Limited,  of  Blyth,  to  the 
order  of  Messrs.  the  Sea  Steamship  Company  Limited,  of  Htill 
(Messrs.  Wm.  Brown,  Atkinson,  and  Company  Limited, 
managers),  was  taken  to  sea  for  her  trial  trip  on  Dceember 
5tli.  Tliis  vessel,  which  measures  343  ft.  by  47  ft.  3  in.  by  24  ft. 
5  iu.  moulded,  has  been  built  to  Lloyd's  highest  class  (special 
survey).  She  is  of  the  single  deck  type  built  to  the  three  deck 
rule,  and  has  poop,  long  bridge  (16t!  ft.),  and  forecastle.  The 
saloon  and  captain's  cabins  are  fitted  up  in  a  steel  house  ou 
bridge  deck:  also  accommodation  for  officers  and  engineers  is 
arranged  in  deck  houses  on  bridge  deck,  whilst  the  crew  arc 
berthed  in  top-gallant  forecastle.  Tiie  steamer  is  specially  adapted 
for  the  grain  and  timber  trade,  having  five  large  cargo  hatches 
with  double  derricks  at  each  hatch  for  expeditiously  loading  and 
discharging  cargo.  Deck  machinery  of  the  most  improved  type 
has  been  sujjplied,  including  six  steam  winches  by  Roger, 
Emerson  Walker's  steam  windlass  and  Doukin's  steam  steering 
gear.  Triple-expansion  engines  witli  three  large  boilers  have 
beeu  fitted  by  Messrs.  the  Nortli-Easteru  Marine  Engineering 
Company  Limited,  of  Wallsend,  witli  cylinders  23,  38,  and  64, 
by  42  in.  stroke.  The  trip  passed  off  in  every  way  satisfactory 
to  all  present,  a  good  speed  being  obtained  on  the  several  runs 
over  the  measured  mile. 

Daisy. — On  December  6th  a  new  fishing  steamer  named 
the  Daisy,  built  for  Messrs.  J.  Geddes  and  G.  Hendry,  was 
launched  successfully  from  the  shipbuilding  yard  of  Mr.  W. 
Geddes,  Port  Gordon.  The  new  vessel  is  88  ft.  over  all,  and 
will  be  towed  to  Aberdeen  to  have  her  engines  fitted  iu 
by  Messrs.   Clyne,  Mitchell,  and  Company,  engineers. 

Katholm. — The  steamship  Katholm,  built  by  Me.ssrs. 
Chantier  Naval  Anversois,  of  Antwerp,  has  recently  had  her  trial 
trip  off  Flushing.  This  vessel,  which  has  been  built  to  the  order 
of  iMessrs.  Johnsen  and  Jespersen,  of  Copenhagen,  is  a  sister 
ship  to  the  steamship  Egholm,  recently  despatched  by  the  same 
builders  for  Messrs.  Johnsen  and  Jespersen,  and  is  2.30  ft.  by 
3.5  ft.  6  in.  by  17ft.  3in.  She  will  carry  about  2,000  tons  on 
Lloyd's  summer  freeboard.  She  is  of  the  raised  r|uarter  deck- 
type,  with  single  deck,  deep  frames,  long  cargo  bridge,  and 
special    provisions   for   caiTying  wood   cargoes;    also  special 


arrangements  have  been  made  in  the  hold  by  means  of  which 
a  number  of  the  pillars  are  rendered  unnecessary,  thus  giving 
greater  facility  for  working  and  stowing  large  and  long  pieces 
of  cargo.  She  is  built  to  Lloyd's  highest  class,  with  large 
water-ballast  tanks,  and  is  fitted  with  donkey  boiler,  three 
powerful  winches,  three  hatches  and  five  derricks,  llie  pro- 
pelling machinery,  which  has  been  constructed  by  Messrs.  tiie 
Nortli-Eastern  Marine  ]%ngiueering  Company  Limited,  at  theii' 
Northumberland  Engine  Works,  and  fitted  hy  them  on  l)oard 
at  Antwerp,  consists  of  a  set  of  triple-expansion  engines,  having 
cylinders  17  in.,  28  in.,  and  46  in.  by  30  in  stroke,  steam  being 
supplied  by  a  large  steel  boiler  working  at  a  pressure  of  160  1b. 
On  the  trial  run  the  machinery  ran  without  the  slightest  hitch, 
and  gave  great  satisfaction  to  all  concerned,  after  which  the 
vessel  proceeded  on  her  voyage. 

Reliance. — There  was  launched  on  December  6th  from  the 
shipbuilding  yard  of  Messrs.  Eooert  Stephenson  and  Company 
Limited,  a  fine  steel  screw  steamer,  built  to  the  order  of  Messrs. 
Maclutyre  Bros.,  Newcastle  and  London.  This  steamer,  which 
is  built  to  Lloyd's  higliest  class,  is  fitted  with  all  the  latest 
improvements  for  the  rajiid  discharge  of  cargo.  She  will  carry  a 
large  dead  weight  on  a  light  draught,  and  will  be  a  first-class 
ship  for  carrying  cargo  to  ports  where  the.  draught  is  limited. 
The  ship  will  be  propelled  by  a  large  set  of  triple-expansion 
engines  supplied  by  Messrs.  Blair  and  Company,  of  Stockton. 
On  leaviug  the  ways  the  vessel  was  named  the  Santoua. 

Srgj. — On  December  7th  there  was  launched  from  the  ship- 
building yard  of  Messrs.  John  Readhead  and  Sons,  West  Docks, 
South  Shields,  a  steel  screw  steamer,  wiiich  has  been  built  to 
the  order  of  Messrs.  Giovanni  Racicli  and  Partners,  Ragusa. 
The  vessel  will  carry  about  6,100  tons,  and  has  been  built  under 
special  survey  to  class  100  Al  at  Lloyd's  on  three  deck  rule, 
with  single  deck  laid,  and  is  also  constructed  to  the  highest  class 
in  Austrian  Veritas.  The  vessel  will  be  fitted  with  triple- 
expansion  engmes,  constructed  by  Messrs.  John  Readhead  and 
Sons,  having  cylinders  24,  40,  and  68  in.  by  46  in.  stroke,  steam 
being  supplied  by  two  large  steel  boilers  working  at  a  pressure 
of  160  lb.  per  square  inch.  As  the  vessel  left  the  ways  she  was 
named  the  Srgj. 


NAVAL  NOTES. 

H.  M.  S.  Britannia  ■ — The  ceremony  of  launching  this  vessel 
was  performed  at  Portsmouth  Dockyard  on  the  10th  inst.  by  the 
Marchioness  of  Londonderry.  The  Britannia  is  one  of  the  later 
ships  of  the  King  Edward  VII.  class  ordered  in  November,  1903. 
Her  first  keel  plate  was  laid  down  on  February  4th,  and  the 
ship  has  therefore  been  ten  months  in  course  of  construction, 
and  the  launching  weight  is  about  5,000  tons.  The  class  was 
designed  by  Sir  William  White,  though  several  modifioatious 
have  beeu  introduced  by  Mr.  PliiliiJ  AVatts.  The  principal 
dimensions  are:  Length  between  perpendiculars,  425ft.;  length 
over  all,  about  454  ft.;  breadth  extreme,  78  ft.;  displacement, 
16,350  tons;  mean  draught,  26i,'  ft.  The  armament  consists  of 
the  following  guns:  Four  12  in.  lireech-loading  guns  in  bar- 
bettes forward  and  aft;  four  9  2  in.  breech-loading  guns  in 
barbettes  on  upper  deck;  ten  6  in.  breech-loading  50  calibre 
guns  of  latest  design  in  an  armoured  battery  on  the  main  deck; 
twelve  12-pouiider  18  cwt.  quick-firiug  guns  on  upper  and 
shelter  decks;  two  12-pounder  8  cwt.  quick-firing  guns  on  shelter 
deck  for  boat  and  field  ser^'ice ;  fourteen  3-poiinder  quick-firing 
guns,  three  of  which  are  also  for  boat  service;  two  '303  in. 
Maxims,  which  are  also  intended  for  boat  or  field  service.  In 
addition  there  are  four  submerged  torpedo  tubes,  for  which 
eighteen  18  in.  torpedoes  will  be  carried,  besides  six  14  in. 
torpedoes  for  the  boats.  An  armoured  belt,  varying  in  thickness 
from  9  in.  to  2  in.  and  about  14  ft.  in  width,  extending  to  about 
5i\  ft.  below  water  Hue,  will  be  worked  for  protection.  The 
battery  for  the  6  in.  guns  will  be  protected  by  7  in.  armour,  the 
guns  being  isolated  by  protective  screens  2  in.  iu  thickness. 
The  12  in.  and  9'2  in.  barbettes  will  be  protected  by  armour 
varying  iu  thickness  from  12  in.  to  4  in.  A  protective  deck  of 
the  usual  turtle-back  shape  is  formed  at  the  lower  deck  forward 
and  aft  and  the  middle  deck  amidships,  and,  in  addition,  the 
upper  deck  amidships  and  the  main  deck  forward  are  protective. 
An  armoured  conning'  tower  forward  and  a  director  tower  aft 
are  also  arranged  for,  and  armoured  hoists  provided  where 
necessary  for  the  supply  of  ammunition  to  the  guns.  The  stem, 
stern-post,  shaft  brackets,  and  rudder  are  large  steel  castings, 
the  first  named,  which  forms  the  ram,  weighing  about  23j  tons. 
The  ship  will  be  loropelled  by  twin  screws,  each  actuated  by  an 
independent  set  of  vertical  triple-expansion  engines,  each  with 
one  high-pressure,  one  intermediate,  and  two  low-pressure 
cylinders,  of  the  collective  power  of  9,000  horses,  giving  an 
aggregate  indicated  power  "for  both  engines  of  18,000  H.P., 
the  boilers  being  loaded  to  2101b.  per  square  inch,  the  steam 
being  reduced  to  a  pressure  of  205  lb.  per  square  inch  at  the 
engines.  With  this  power  a  speed  of  about  18'5  knots  is  antici- 
pated. The  boilers  are  of  two  types,  these  being  three 
cylindrical  and  eighteen  water  tube  of  the  Baboock  and  Wilcox 
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tvpe.  Tlic  ioiiut'i'  iu'c  airauged  iu  oile  bo'ler  room  and  the 
latter  in  tliree  boiler  rooms.  Tlio  engines  and  boilers  arc  being- 
built  by  Messrs.  Hnniplirys,  Tennant,  and  C'omijany  Limited. 
The  amount  of  eoal  carried  at  the  normal  draught  is  950  tons, 
but  stowage  will  be  provided  for  about  double  that  quantity. 
An  installation  of  wireless  telegraphy  will  be  provided.  The 
electrical  arrangements  will  be  most  complete,  the  generating 
plant  consisting  of  four  dynamos  cajDable  of  supplying  600 
amperes  at  105  volts  when  running  at  400  revolutions  per  minute. 
In  addition  to  lighting  every  part  of  the  ship,  electrical  power 
is  to  be  utilised  for  driving  the  numerous  fans  for  the  ventilation 
of  the  shiiJ,  as  well  as  for  motors  for  ammunition  hoist  winches, 
coal-hoist  winches,  and  the  after  capstan.  An  efficient  system 
of  lighting  throiughout  by  means  of  Colomb's  lamps  is  also 
arranged  for,  for  use  when  the  electric  light  is  not  available. 
A  complete  installation  of  electric  bells,  voice  pipes,  and 
navyphones  will  be  fitted  for  communication  between  conning 
tower,  engine  rooms,  and  gun  positions.  The  comjDlement, 
when  the  vessel  is  ready  for  sea,  will  be  composed  of  778  officers 
and  men  if  not  a  flagship,  and  of  about  810  if  carrying  an. 
admiral  and  his  staff.  Accommodation  will  also  be  provided 
for  about  100  supermimeraries  in  addition  to  the  complement. 


NOTICES    OF    MEETINGS,  Ac. 


Institution  of  Mechanical  Engineers. — December  16th, 
paper  by  Captain  Sankey  and  Mr.  J.  Kent-Smith,  "  Heat 
Treatment  Experiments  with  Chrome-vanadium  Steel."  Further 
discussion  on  "  Impact  Tests  on  the  Wrought  Steels  of  Com- 
merce." 

Glasgow  Technical  College  Scientific  Society.— 
December  17th,  thirteenth  annual  dinner. 

Institute  of  Marine  Engineees. — December  19th,  Fuel 
testing-. 

iNfjTiTUTiON  OF  CiviL  ENGINEERS. — Students'  meeting: 
December  16th,  paper  by  Mr.  E.  H.  Lee-Pennell,  "  Folkestone 
Harbour:  Cylinder  Sinking  at  the  Eoot  of  the  Old  Pier." 

North-East  Coast  Institution  of  Engineers  and  Ship- 
builders.— December  16th,  paper  by  Mr.  James  Dickie 
(San  Francisco),  "Launch  of  the  U.S.A.  Cruiser  South 
Dakota." 


QUERIES  AND  REPLIES. 


Communications  should  he  written  on  one  side  of  the  paper  oiilij,  and  in 
all  cases  be  accompanied  with  name  and  addi-ess.  SL-etchcs  should 
be  neatly  drawn,  and,  if  large,  sent  on  a  roller,  so  as  to  aroid 
creasing.  This  column  is  intended  for  the  mutual  assistance  of 
engineers  in  their  daily  worh.  As  far  as  wc  pjossibly  can,  wc 
render  assistance,  but  we  cannot  undertake  to  work  out  elaborate 
arithmetical  calculations,  or  deal  ivith  matters  not  of  general 
interest.  Further,  we  cannot,  under  the  pretence  of  answering  a 
query,  be  made  the  medium  for  gratuitous  puffing.  We  cannot 
undertake  to  reply  to  queries  by  post. 


1863.  Revolutions  of  Engine. 

Ansuxr. — In  my  opinion  your  reasoning  is  quite  correct,  and, 
moreover,  it  proves  that  your  figures  must  be  wrong  somewhere  ; 
in  fact,  they  show  that  you  are  only  getting  a  mean  pressure  of 
12'5  lb.  instead  of  48  lb.,  and  if  your  gauge  shows  501b.  the  trouble 
must  be  in  your  valve  setting,  and  I  regret  very  much  that  you 
are  unable  to  take  any  diagrams  off  the  engine,  as  this  would  at 
least  give  us  the  true  mean  pressure. — W.  H.  B. 

1879.  Water  Softener. — Will  some  reader  give  me  some  advice 
respecting  the  following  :  I  have  in  my  steam  plant  a  water- 
softener  system  "  Dervo  Reiaert,"  and  although  my  tubular  boilers 
are  perfectly  clear  of  any  scale,  I  find  that  the  valves  and  brass 
fittings  suffer  a  lot ;  sometimes  they  have  holes  eaten  out  g  in.  deed 
and  more.  We  only  add  soda  and  lime  to  the  water  in  certain 
(juautities,  and  we  have  the  necessary  chemicals  for  testing  the 
water,  so  that  we  do  not  get  too  much  or  too  little  lime  or  soda. — 
Russia. 

Aiiswer. — It  is  impossible  to  give  an  exact  answer  unless  we  had 
before  us  the  analysis  of  the  water  being  softened,  and  some 
particulai's  of  the  degree  of  softness  at  which  the  water  is  at 
present  entering  the  boiler.  We  should  say  that  "Russia"  is 
softening  the  water  beyond  what  is  necessary.  There  is  nothing 
to  be  gained  liy  softening  a  water  beyond  a  point  at  which  the 
solids  will  not  affix  themselves  as  scale  on  the  boiler  plates.  Just 
what  degree  id  softness  would  accomplish  this  it  U  impossible  to 
sa}-  without  the  particulars  above  mentioned.  To  soften  the  water 
beyond  this  limit  is  simply  to  create  an  excess  of  alkalinity  by  the 
addition  of  too  much  soda,  and  this  has  a  detrimental  effect  upon 
the  gun  metal  fittings  of  the  boiler.    In  the  absence  of  more 


details  upon  which  to  give  an  opinion,  we  would  advise  you  to 
slowly  diminish  the  quantity  of  soda  you  are  using  until  you  find 
the  point  at  which  the  scale  begins  to  attach  itself  to  the  jdates, 
and  keep  just  below  that  limit.  In  this  way  you  will  save  an  excess 
of  alkalinity  with  which  you  are  troubled  at  present.  As  licensees 
of  the  Keisert-Dervaux  system  in  this  country,  if  this  reply  doej 
not  get  you  out  of  your  trouble,  we  shall  be  glad  to  hear  further, 
and  to  place  our  best  assistance  at  your  disposal. — 1-ioYLES  Limited. 


1880.  Iniicating  Marine  Engine.— I  have  been  told  that  for 

accurate  results  when  indicating  a  triple-expansion  marine  engine, 
three  indicators  should  be  employed,  one  on  each  cylinder,  so 
that  the  same  steam  may  be  caught  as  it  passe  i  thi'ough  the 
cylinders.  Will  someone  say  which  ends  of  the  three  cyluiders 
should  be  indicated  at  the  same  time,  say  there  were  three  men 
and  three  indicators  ?  Also  how  can  I  tell  exactly  which  is  the 
leading  crank,  cranks  at  120  degrees  ? — Young  Enoiseeu. 

1881.  Testing  Marine  Engines  and  Boilers.— Too  much  coal 

is  being  used  on  a  small  steamer,  and  I  shall  be  glad  if  any  one 
will  kindly  .show  me  how  to  find  out  whether  it  is  the  engine  or 
boiler  that  is  at  fault  in  using  so  much  coal.  The  engines  are 
triple-expansion  surface  condensing.  High-pressure  cylinder  13  in., 
intermediate  21 J  in.,  low-pressure  35  in.,  common  stroke  of  24  in. 
Revolutions  108  per  minute,  ordinary  marine  type  of  boiler, 
working  pressure  200  lb.  per  square  inch,  natural  draught.  Say  I 
ran  a  trial  trip  of  a  few  hours'  duration  ;  how  should  I  proceed  ? 
How  should  I  find  out  the  amount  of  water  evaporated  per  pound 
of  coal,  &c.  ?  The  feed  water  is  pumped  direct  from  hot  well  into 
boiler.    Any  information  will  be  thankfully  received. — Coal. 


MISCELLANEA. 


Erith's  Engineeeing  Company,  70,  Gracechurch  Street, 
London,  E.C.,  send  catalogue  of  their  under-feed  stokers,  as 
fitted  on  several  types  of  boilers.  The  firm  also  illustrate  their 
automatic  hot-process  purifier  for  the  mechanical  and  chemical 
treatment  of  hard  waters. 

British  Westinghouse  Company.— The  fifth  annual  general 
meeting  of  the  British  Westinghouse  Electric  and  Manufacturing 
Company  Limited  was  held  at  Hamilton  House,  London,  on 
December  6th.  Mr.  William  J.  Buchanan,  the  deiDuty  chair- 
man, presided,  and,  in  moving  the  adoption  of  the  report,  said 
that  since  the  issue  of  the  rejjort  he  had  been  repeatedly  asked 
by  shareholders  why  it  was  necessary  to  build  much  larger 
works  than  were  necessary,  whether  the  selling  prices  were  less 
than  the  cost  of  production,  and  what  were  the  prospects  of 
further  business.  Proceeding  to  reply  to  these  questions  in 
detail,  he  said  that  the  Ti-aftord  Park  Works  were  not  erected 
with  a  view  to  immediate  requirements,  but  as  to  what  would 
be  the  requirements  five  or  six  years  hence.  The  company  had 
also  been  put  to  much  greater  expense  than  was  anticipated  in 
developing  the  jjlant  at  Traftord  Park.  The  varied  and  to  a 
large  extent  novel  character  of  the  work  undertaken  more  than  a 
year  ago  required  additions  to  equipment  of  many  kinds,  and 
this  involved  considerable  outlay.  When  the  works  were 
designed  there  was  promise  of  enormous  electrical  development, 
but  although  this  had  not  been  so  great  as  was  inticipated  the 
directors  still  repeated  that  large  electrical  developments  must 
take  place  in  this  country  and  the  colonies.  Whenever  it  did 
that  company  was  in  a  position  to  meet  it.  American  confidence 
in  the  undertaking  was  shown  by  the  fact  that  American 
inventors  had  this  year  found  i;900,0iX)  of  the  new  cajjital.  The 
report  was  adversely  criticised  by  the  shareholders,  but  subse- 
quently was  adopted  unanimously. 

The  Short  Rifle  Teials. — The  report  on  the  trial  of  the 
short  rifle  by  the  army  and  navy  was  issued  on  December  9th. 
For  the  purposes  of  trial  1,050  rifles  were  made  and  issued  to 
three  cavalry  regiments,  seven  infantry  battalions,  the  Eoyal 
Navy,  and  Royal  Marines.  The  test  extended  over  three 
months,  and  rejwrts  were  made  upon  the  accuracy,  rajjidity  of 
Joading  by  charges,  shooting  advantages  of  a  long  handguard, 
and  handiness  of  the  rifle,  llie  reports  show  that  the  accuracy 
of  the  rifle  was  satisfactory,  and  that  the  new  weapon  was 
superior  to  the  service  rifle  in  handiness,  rapidity  of  loading, 
and  firing,  but,  as  the  navy  considered  that  a  cut-ofE  was 
necessary,  this,  with  a  piling  swivel,  subsequently  asked  for, 
is  fitted  to  all  naval  rifles.  From  the  reports  received,  the 
Small-arms  Committee  recommended  the  rifle  as  suitable  for 
universal  use.  Tlie  committee  advised  that  the  bayonet  should 
be  of  the  same  length  as  that  for  the  longer  rifle.  A  rifle  as 
recommended  by  the  committee  was  then  made  and  approved, 
and  arms  are  now  being  manufactured  to  this  ijatteru,  with  a 
wind  gauge.  Further  tests  of  this  rifle,  chiefly  for  its 
behaviour  in  sandy,  dry  climates,  were  made  iu  Soraalihmd,  100 
of  these  weapons,  which  were  first  tried  at  home,  being  sent  out 
for  the  purpose.  The  arms  stood  the  test  well.  The  men  were 
reported  to  like  the  rifle  and  to  shoot  well  with  it. 
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TO  OUR  READERS:    KEEPING  PACE  WITH 
INVENTORS. 

The  Proprietors  of  The  Practical  Engineer  have  arianged, 
concurrently  with  the  coining  into  effect  of  the  New  Patent 
Law,  to  double  the  size  of  this  journal.  The  new  enlarged 
issue  will  commence  with  the  first  week  in  January,  190.5, 
and  that  without  increasing  the  price  of  Twoi'ENCE  Weekly 
at  which  it  is  now  sold.  The  increasing  value  of  our 
advertising  columns  has  enabled  this  course  to  be  adopted, 
to  the  advantage  of  our  readers  and  advertisers  alike. 

The  new  matter  to  be  added  to  The  Practical  Engineer 
will  be  devoted  entirely  to  inventions,  and  jjateiits ;  while 
legal  and  other  information  of  interest  to  patentees  and 
manufacturers  will  form  a  special  feature. 

The  '■'  Inventions  Supplement will  be  bound  intact  with 
the  usual  matter  as  now^appearing,  and  will  contain  each 
week  a  full  and  detailed  classified  list  of  all  the  applications 
that  have  been  made  for  British  patents  during  the 
preceding  week.  By  means  of  this  information,  engineers, 
manufacturers,  and  others  interested  in  various  industries 
will  be  made  aware  at  a  glance  of  the  lines  upon  which 
developments  are  proceeding  or  being  experimented  upon 
by  others  in  their  own  industries. 

Although  there  will  be  classified  lists  of  subjects  involved, 
no  application  of  any  kind  will  be  omitted  from  the  record, 
for  it  is  frequently  found  that  the  title  is  but  a  hint  or 
mere  indication  as  to  that  which  is  being  introduced. 

In  addition  to  an  absolute  record  of  all  new  patent 
applications,  there  will  also  be  publi.shed  a  full  and  detailed 
list  of  all  the  patents  that  have  been  completed,  and  the 
specifications  of  which  have  been  printed  during  the  week. 

Every  patent  relating  to  mechanical  engineering  and 
allied  industries  that  has  been  completed  will  be  briefly 
referred  to  and  illustrated.  By  this  advance  knowledge 
engineers,  manufacturers,  and  inventors  generally  will  be 
made  aware  of  every  new  mechanical  invention  directlj-  the 
specification  is  published  and  before  the  patent  is  sealed. 
From  such  infopination  mucli  will  jiroljably  be  learnt  as 
to  that  which  is  moving  in  the  engineering  world  specially, 
and  ill  other  industries  generalh^ 

The  Proprietors  of  The  Practical  Engineer  believe  that 
this  most  expensive  and  unique  feature  will  render  the 
journal  of  increasing  value   to  their  readers.      If  any 


difficulty  is  experienced  in  procuring  copies  from  the  trade 
•or  -  booksellers,  the  Publisher  will  forward  coi)ies  direct 
from  Tilt  Practical  Engineer  Office,  359,  Strand,  London, 
or  from  287,  Deansgate,  Manchester. 


CHECKING  THE   MOTOR  CAR  INDUSTRY: 

The  present  Paris  Exhibition  demonstrates  that  France  is 
still  considerably  ahead  of  this  country  in  the  matter  of 
l)roviding  motors  and  motor  cars  suitable  for  the  wishes 
of  those  who  look  for  comfortable  and  artistic  cars,  as  well 
as  that  larger  public  who  seek  a  car  that  will  be  useful 
for  ordinary  domestic  or  business  purposes. 

It  is  generally  admitted  by  all  who  have  attended  this 
unique  exhiljition  that  it  is  the  finest  of  its  kind  yet  held, 
and  that  there  is  not  the  slightest  evidence  of  a  slackening 
in  the  industry,  or  any  reason  for  imagining  that  the  motor 
vehicle  will  l)e  in  demand  only  to  meet  a  spasmodic  nu^ve- 
ment  occasioned  hy  a  passing  craze. 

It  is  perhaps  but  natural  that  French  engineers  and 
car  builders  should  be  still  well  to  the  front,  seeing  that 
for  some  few  years  the  motor  industry  was  actually  of 
respectable  dimensions  in  that  country  for  satisfying  the 
progressive  demands  of  the  Fiench  ])eople  at  a.  time  when 
English  makers  were  actually  unable  to  use  a  car  even  if 
they  built  one,  owing  to  the  highway  laws  that  limited  the 
speed  to  four  miles  an  hour,  and  i:)rescribed,  in  addition  to 
this  absurd  restriction,  that  an  advance  guard  in  the  form 
of  a  man  with  a  red  flag  should  accompany  each  car  on  its 
road  journeyings. 

In  the  motor-car  industry  of  the  world,  or  that  which 
has  become  international,  we  are  now  paying  the  penalty 
of  our  old-fashioned,  inelastic,  and  conservative  laws  that 
seemed  to  have  been  formed  as  a  protective  or  repelling 
agency  by  the  erstwhile  country  squires  of  England,  who, 
being  beaten  in  their  attempts  to  check  the  advance  of 
railroads  and  locomotives,  -determined  to  limit  mechanical 
traction  to  the  privately-owned  or  specially-prepared  roads, 
with  rails  or  tram  lines  laid  thereon.  It  is  too  patent  a 
fact  that  while  Englishmen  actually  jail^lich'  demonstiated 
the  possibilities  of  applying  steam  power  to  ordinary  road 
cars  fifty  years  ago,  yet  our  legislators  so  dreaded  the 
inrush  of  the  utilitarian  or  engineering  coach  or  road 
vehicle,  that  the  public  prejudices  were  permitted  to  run 
rampant  after  being  duly  excited  by  horse  owners  and 
others,"  until  the  engineers  or  pioneers  had  perforce  to 
abandon  their  enterprises,  and  limit  their  energies  to  other 
fields  where  comj>etition  was  then  becoming  international. 

That  the  great  majority  of  the  Briti.sh  ]>ublic  can  be 
gulled  and  hoodwinked,  and  that  ])tiljlic  opinion  could  Ije 
trained  and  led  to  oust  the  motor-driven  car  from  the  road 
in  184:(),  is  not  sur])rising,  as  such  was  but  a  repetition  of 
the  earlier  histtny  of  the  ordinary  locomotive  and  the 
railroad  fights. 

As  if  to  make  amends  for  the  sins  of  a  past  generation 
against  engineers,  the  present  investing  public  were  appar- 
ently prepared  and  ready  a  few  years  since  to  show 
confidence  in  any  concern  that  was  publicly  offered  to  them 
in  tlie  form  of  a  limited  liabilitv  company  for  coiisti  ucting 
motors  and  motor  cars. 
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With  this  knowledge  appreciated,  certain  men  found  that 
if  they  secured  patents  for  anytliing  connected  with  motors 
for  driving  road  vehicles,  they  could  depend  upon  their 
company  coming  out  with  such  as  an  asset  meeting  with 
a  favourable  reception,  and  tlie  money  freely  coming  in  for 
the  shares. 

With  such  a  desire  existing  ujxjn  the  part  of  t)ie  piiljlic, 
it  is  not  surprising  that  there  were  unscrupulous  huancial 
agents  and  promoters  as  ready  to  champion  the  cause  of 
the  new  industry  as  they  were  Init  a  few  years  earlier  to 
boom  into  publicity  every  works  that  could  l)e  made  to 
turn  out  the  ordinary  cycle,  or  to  produce  by  any  con- 
ceivable process  accessories  and  tul)es  for  making  cycles. 
Tlie  inevitable  day  of  reckoning  lias  overtaken  the  cj'cle 
companies,'  and  appearances  seem  t(j  predict  that  many  of 
tlie  concerns  engaged  in  motor  mannfacture,  if  not  now 
meeting,  will  very  soon  be  struggling  with  their  fate. 

To  become  rich  easily  appears  to  be  too  great  a  tempta- 
tion to  the  new  manufacturer,  who  in  most  instances  has 
grown  into  the  position  of  a  master  in  a  very  short  time. 
He  is  consetjuently  unaJjle  to  withstand  the  '  wiles  of  the 
specious  promoter  seeking  to  buy  up  the  newly-formed 
and  promising  business,  in  order  that  more  capital-  may 
be  brotight  into  the  concern  and  a  bigger  trade  done." 
The  man  who  has  with  industry  pushed  himself  from  a 
position  of  workman  to  manager,  and  from  manager  to 
small  owner,  is  unfortunately  not  experienced  enough  in 
company  finance  or  company  fraud  to  jirotect  himself  from 
being  ultimately  stranded  when  his  over-capitalised  and 
uuwieldj"  cojiipanj^  has  to  meet  the  competition  of  less 
heavily  btu'dened  makers,  who  have  been  content  to  remain 
in  possession  of  their  own  works,  oi'  who  have  only  per- 
mitted capital  to  be  brought  in  by  those  who  were  to  be 
practically  interested  and  identified  with  the  undertaking. 

If  the  failure  of  a  few  of  the  ^struggling"  motor-car 
manufacturers  of  the  country  would  only  affect  those 
actually  responsible  for  their  promotion,  no  great  harm,  but 
good,  would  result ;  but  unfortunately  the  large  amount  of 
capital  that  the  investing  public  must  lose  will  react  ujiou 
the  entire  industry,  affecting  not  only  the  motor  manti- 
facturer,  but  the  public  confidence  in  the  home  industry 
as  a  whole.  The  fact  that  some  of  our  well-known  iJublic 
men  have  invested  heavily  in  foreign  motor-car  constructing 
companies  is  additional  proof  that  the  home  industries  suffer 
from  the  "paper"  compan}'  promoters,  concerning  whom 
much  peculiar  comment  has  been  recently  made. 


NOTES  ON  NEWS. 


Standardising  Tramway-car  Parts. — A  wise  step  is 
about  to  be  taken  by  the  Tramway  Conmiittee  of  the 
London  County  Council  in  connection  with  the  repairs  of 
the  rolling  stock.  It  is  intended  as  far  as  possible  to 
adopt  standard  parts,  and  while  this  will  probably  apply 
to  all  new  cars,  it  is  equally  imi^ortant  that  something 
slrould  Ije  done  to  reduce  the  cost  and  thne  taken  for  the 
renewal  of  parts  on  the  existing  rolling  stock.  The  com- 
mittee, therefore,  are  seeking  jjower  to  expend  about  £350 
for  the  preparation  of  standard  drawings  of  such  parts  of 
cars  as  are  likely  to  require  reiiewal.  At  the  same  time, 
patterns  will  be  made  from  such  drawings,  and  thus  when 
any  ])art  requires  renewing  it  will  only  be  necessary  to 
order  a  casting  to  be  made  from  the  standard  pattern. 
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The  ooininittee  anticipate  that  it  will  be  possible  to  machine 
such  castings  at  the  repair  shop  associated  with  the  new 
power  station  at  Grreenwich.  No  doul^t  also  this  shop  with 
its  staft"  will  ultimately  be  kept  in  full  ocL'Upatioii,  notwith- 
standiug  the  vaiyiug  recpiirements  of  the  station,  l)y  orders 
lieiug  issued  to  prepare  the  spare  parts  of  tramcars  for 
storing  in  anticipation  of  renewal  needs.  It  is  anticipated 
that  each  year  a  further  sum  will  require  to  be  taken  from 
revenue  so  as  to  maintain  in  a  complete  state  the  series 
of  drawings  and  patterns  now  authorised. 


Submarine  Boat.s. — It  is  juuposed  by  the  French  Minister 
of  Marine  to  have  three  distinct  classes  of  submarine  boats : 
one  for  offence,  another  for  defence,  and  the  third  for 
shipment  on  warships  or  transports.  Hitherto  most  of  the 
submarine  boats  built  by  France  have  'been  purely  defen- 
sive,_  although  the  tonnage  in  many  cases  has  been 
exceptionally  high  for  these  craft.  The  building  of  more 
of  the  large  boats,  and  one  or  two  now  in  process  of 
construction,  has  been  countermanded,  and  attention  will 
be  concentrated  on  the  qualities  of  design  requisite  for  each 
of  the  three  classes.  The  defensive  boats  will  be  compara- 
tively small  craft,  and  will  be  used  for  protecting  harbours 
and  coast  defence.  The  boats  to  adopt  offensive  tactics 
will  be  considerably  larger,  with  the  view  principally  of 
giving  them  a  wide  radius  of  action,  so  that  they  may 
patrol  the  great  routes  of  connnerce  at  considerable 
distances  from  their  base.  On  the  important  question 
whether  the  submersiljle  or  the  submarine  Ijoat  will  be 
adopted  for  this  purpose  no  decision  has  been,  arrived  at. 
The  question  is  one  of  stabilit}-  and  of  the  time  taken  to 
I'omplete  submersion,  and  it  is  said  that  the  trials  made 
have  not  been  decisive. 


So.ME  notes  on  the  booster  appear  in  Poircr,  according  to 
which,  when  the  booster  was  introduced,  it  was  customary 
to  have  a  single  arnjature  with  two  oomnmtators.  A  simple 
and  very  cheap  machine  was  the  result,  but  it  had  the 
disadvantage  of  a  fixed  voltage  ratio,  and  any  regulation 
had  to  )je  effected  by  resistances  in  the  main  circuit.  Now 
it  happens  that  in  most  boosters  a  range  of  voltage  as  low 
as  30  to  5Q  per  cent  below  the  normal  is  required,  and  this 
necessitates  having  two  machines  coupled  (except  in  the 
case  referred  to  below),  one  a  motor  and  the  other  a 
dynamo,  and  both  separately  excited.  It  is  clear  that  if 
the  excitation  of  the  dynamo  is  reduced  considerably  the 
armature  reaction  nia^  overpower  the  magnetism  of  the 
field,  and  even  long  before  the  point  is  reached  the^re  will 
be  sparking.  It  is  usual,  therefore,  for  part  of  the  reduction 
iu  voltage  to  be  provided  by  reducing  the  speed  of  the 
motor,  and  then  the  variation  which  the  dynamo  must  give 
is  proportionately  reduced.  One  very  good  feature  about 
a  booster  with  single  armature  and  two  comnnitators  is 
that  the  armature  reaction  of  one  winding  neutralises  the 
other.  Consequently  there  is  little,  if  any,  tendency  to 
sparking,  and  the  carcase  dimensions  are  smaller. 


Superheated  Steam  for  Marine  Engines. — ^Superheated 
steam  is  now  being  used  with  considerable  success  on  the 
Continent  for  the  engines  of  some  of  the  smaller  vessels. 
Among  the  most  recent  examples  may  be  cited  some  new 
boats  which  have  lately  been  constructed  in  Germany.  Tlie 
Mannheim  Touring  Company  have  installed  su]jerheaters 
of  the  Schmidt  pattern  upon  the  side-wheelers  Johannes 
Kessler  and  Mannheim  VIII.,  two  large  tow-boats  built  at 
the  Berninghaus  Docks,  Duisburg.  These  vessels  are  230  ft. 
long,  and  draw  3  ft.  of  water.  The  engines  and  boilers  were 
ljut  in  by  Echer,  Wyss,  and  Company,  of  Zurich.  These  are 
triple-expansion  engines,  with  three  inclined  cylinders  of  ; 
'22  in.,  32  in.,  and  o2  in.  diameter  respectively,  and  66  in.  ' 


stroke.  The  upper  part  of  the  boiler,  which  is  made  in 
two  parts,  is  provided  with  a  set  of  U  tubes,  which  serve 
as  superheaters.  The  first  trials  were  made  with  the  boats 
towing  a  load  of  2,800  tons  between  Duisburg  and  Mann- 
heim, and  all  went  very  successfully.  The  I.H.P.  of  the 
engines  ranged  from  800  to  1,000.  Superheaters  are  also 
used  on  the  Delphin,  of  Breslau,  Itelonging  to  Ch.  Wohlheim. 
They  are  also  of  the  Schmidt  pattern.  The  boat  is  a 
smaller  one  than  the  preceding,  and  has  a  double  helice. 
It  uses  about  1801b.  of  coal  per  hour  for  90  I.H.P.  As  in 
the  above  case,  the  tenqDerature  of  the  steam  is  270  deg. 
Cen.  The  same  firm  mounted  a  set  of  superheaters  on  a 
side-wheeler  using  a  320  H.P.  engine.  With  a  temperature 
of  only  250  deg.  Cen.,  the  comparative  tests  with  other 
boilers  using  saturated  steam  showed  an  economy  of  15  per 
cent  of  coal  in  favour  of  superheating.  It  is  also  reported 
that  superheated  steam  is  now  being  used  on  the  passenger 
boats  which  circulate  around  Lake  Leman,  belonging  to 
the  Compagnie  General  de  Navigation.  These  are  side- 
wheelers,  and  the  new  system  gives  much  better  results 
than  the  old. 


High-speed  GASOLijsfB  Launches. — In  a  paper  on  this 
subject,  read  before  the  Society  of  Naval  Architects  and 
Marine  at  New  York  last  month, .the  author  pointed  out 
the  great  development  made  in  high-speed  gasoline  launches 
during  the  last  year,  and  especially  with  regard  to  the 
engine.  By  reducing  the  weight  to  a  minimum,  and  by 
adopting  the  automobile  type  of  motor,  a  brake  horse  power 
is  now  obtained  on  from  8  lb.  to  20  lb.  of  machinery,  which 
is  one-tenth  the  average  weight  of  the  older  makes  of 
motors.  This  reduction  has  been  accomplished  first  by 
cutting  out  unnecessary  material,  the  employment  of 
higher-grade  material,  and  the  use'  of  higher  piston  speeds. 
The  balance  of  the  paper  is  devoted  to  a  description  of  the 
Vingt-et-un,  designed  by  the  author,  and  to  a  series  of 
trials  unusual  for  this  type  of  vessel.  Runs  were  made  over 
a  measured  course  with  engine  speeds  betv/een  380  and  850 
revolutions,  with  a  view  of  obtaining  the  rate  of  increased 
power  at  speeds  not  already  investigated.  The  results  of 
these  progressive  trials  are  plotted  for  propeller  efficiency, 
apparent  slip,  resistance  in  pounds  and  brake  horse  power, 
with  the  varying  speeds. 


Calorific  Power  of  Liquid  Fuels. — In  a  paper  recently 
published  in  the  Revue  Technique,  M.  L.  Levi  makes  the 
following  comiDarison  between  the  calorific  values  of 
difi'erent  fuels  used  in  iiiternal-combustion  engines  :  British 
thermal  units  per  pound — methylated  alcohol,  10,620 ; 
methylated  alcohol  mixed  with  50  per  cent  gasoline, 
14,200  ;  crude  American  oil,  19,630;  refined  American  oil, 
19,880.  The  mixture  of  methylated  alcohol  can,  it  is 
stated,  be  used  as  easily  as  ordinary  gasoline,  but  with 
unmixed  gasoline  it  is  necessary  to  warm  up  the  carburetter 
a  little  before  starting,  as  the  alcohol  does  not  vaporise 
readily  enough  below  a  temperature  of  68  deg.  Fah.  As 
an  alternative  gasoline  may  be  used  at  the  start,  the  alcohol 
being  supplied  later.  No  trouble  is  found  with  the 
admission  valves  in  using  alcohol,  and  if  at  times  there  is 
a  deposit  of  soot  or  tar,  this  arises  generally  from  the  use  of 
a  bad  carburetter.  A  little  acetic  acid  results  on  combustion, 
but  not  enough  to  cause  damage.  The  carburetter  should 
be  of  a  type  which  will  deal  out  a  measui  ed  quantity  of  the 
liquid  at  each  suction  stroke.  The  exhaust  gases  are  free 
from  the  unpleasant  smell  prevalent  in  the  case  of  gasoline 
motors.  The  principal  objection  to  the  use  of  spirit  lies 
in  cost,  which  to  compete  with  gasoline  should  be  about  20 
cents  per  gallon  in  place  of  about  twice  as  much,  as  at 
present  the  case  in  France.  In  Germany  the  cost  of 
methylated  alcohol  is  only  about  18  cents  per  gallon,  so 
that  the  alcohol  motor  is  beconmig  riiore  and  more  popular 
there. 
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AIR  COMPRESSORS  AND  BLOWING  ENGINES. 

By  C.  H.  Innes,  M.A. 

{Continued  from  page  637.) 

26.  Blasf-furnace  Blowing  Engine,  constructed  by  the 
Kd/nisclie  Ma^chinenhau-Actien-Ge&eUschaft,  '  of  Koln-Bayen- 
thal. — Figs.  70,  71,  72  show  a  sectional  front  elevation,  a 


side  elevation,  and  a  plan  in  section  through  the  valve 
passages  of  the  cylinder  of  a  vertical  blowing  engine  whose 
leading  dimensions  are — ■ 

Diameter  of  high-pressure  cylinder.  1,600  mm.  (63  in.) 

Diameter  of  low-pressure  cyHnder..  2, .350  mm.  (92-5  in.) 

Diameter  of  each  blowing  cyluider.  2,400  mm.  (94-5  in.) 

Stroke    1,800  mm.  (70-8  in.) 


Fia.  71. 

The  valves  of  the  blowing  cylinders  are  of  the  same  type  as 
those  in  the  last  engine.  From  the  delivery  valves  the  air 
passes  into  ring-shaped  passages,  whose  section  gradually 
increases  to  a  rectangular  discharge  of  300  mm.  by  1,510  mm. 
(11-82  in.  by  59'5  in.).  Both  cylinders  deliver  into  a  cylin- 
drical receiver  of  about  1,700  mm.  diameter  and  3,000  mm. 
length  (67  in.  and  118-2  in.),  whose  discharge  pipe  is  900  mm. 
diameter  (35|  in.).   Both  steam  cylinders  have  piston  valves. 


in  which  work  expansion  valves  ;  the  diameter  of  the  high- 
pressure  valve  is  840  mm.  (33-1  in.),  and  that  of  the  low- 
pressure  1,230  nmi.  (48i  in.).  The  diameter  of  the  crank 
shaft  journals  is  750  mm.  (29^  in.),  and  the  length  1,100  mm. 
(43'4  m.) ;  at  the  flywheel  the  diameter  of  shafr,  is  8o0  mm. 
(33-5  in.).  The  cranks  are  overliung,  and  the  crank  pins 
are  450  mm.  diameter  (17f  in.)  and  510  mm.  long  (20- 1  in.). 
The  diameter  of  the  piston  rods  is  250  mm.  (9-85  in.),  as 
also  that  of  the  tail  rods  ;  at  the  small  end  of  the  connecting 
rods  the  diameter  is  250  mm.,  and  at  the  large  end  350  mm. 
(13-8  in.).  The  length  of  the  connecting  rod  is  4,000  mm. 
(158  in.),  and  the  distance  between  centres  of  cylinders  is 
6,500  mm.  (256-5  in.).  The  diameter  of  the  flywheel  is 
8,000  mm.  (:U5  in.),  its  rim  is  360  mm.  broad  (14  2  in.),  and 
its  radial  depth  is  420  nmi.  (16^  in.).  The  normal  discharge 
of  tliis  engine  is  1,600  cubic  metres  per  minute,  or  56,500 
cubic  feet,  and  its  maximum  output  1,9-20  cubic  metres,  or 
67,750  cubic  feet  of  free  air.  The  normal  pressure  is  1 
atmosphere,  which  may  be  raised  to  1'8.  The  corresponding 
revolutions  are  50  and  60  per  minute.  The  boiler  pressure 
is  6^-  atmospheres,  about  95  lb.,  and  the  engine  is  condensing. 


FiQ.  72. 


27.  On  the  Efficiency  of  Blast-furnace  Blowing  Engines. — 
If  we  assume  a  mechanical  efficiency  of  85  per  cent,  and 
calculate  the  air  efficiency  by  the  formula 


2-3  log^ 


'21 


we  obtain  for  the  three  exponents 

«  =  1-25  1-3 
>/3  =    -967  -952 


1-408 
-94 


if 


1^  1-5, 


and  multiplying  these  by  the  mechanical  efficiency  of  85  per 
cent,  we  get  the  three  values  82-25,  81,  and  80  per  cent  as 
the  total  efficiency.  The  above,  however,  neglects  the  fall 
of  the  suction  line  and  the  rise  of  the  discharge  line  due  to 
valve  resistance.  The  following  examples  are  taken  from 
"Die  Geblase,"  by  Von  .Ihering,  Table  I.,  p.  84,  in  which 
the  dimensions,  power,  and  delivery  of  a  number  of  blast 
furnace  and  Bessemer  blowing  engines  are  given  : — 


Cubic  feet  per  minute 
Absolute  pressure  of 
air  in  atmospheres... 
Indicated  horse  power 
Total  efficiency  per  cent 


12,000  17,900  28,900  31,700 


1-4 

532 
48-5 


1-33 
453 
72-1 


1-41 
770 
82-6 


1-43 
867 
83-6 
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These  last  are  calculated  as  follows  : — 
The  useful  horse  power 

144  /).,  Vo  hyp.  log 
"  33000  " 

where  r.,  =  cubic  feet  per  minute,  ji^ 
compression,  and  p.,  =  14*7  lb. 
In  the  first  case 


P-2 


absolute  pressure  of 


U  = 


144  X  14-7  X  12000  x  2-3  x  log  14 


33000 


=  258. 


Hence  the  total  efficiency 

258 
532 


Vi  = 


=  4  8  "5  per  cent. 


This  is  certainly  below  what  could  be  obtained  from  this 
engine.  The  average  of  the  four  results  is  71  "7,  and  is 
probably  very  near  what  we  might  expect  from  a  blowing 
engine.  We  have  already  obtained  an  efficiency  of  69  per 
cent  for  one  of  these  engines  in  Section  16.  The  following 
figures  are  obtained  from  the  above-mentioned  work,  and  are 
from  a  test  made  with  a  beam  engine.  The  indicated  horse 
power  was  332,  that  done  in  the  blowing  cylinder  281-3, 
so  that  the  mechanical  efficiency  was  nearly  85  per  cent 
(including  the  work  done  on  the  feed  pumps,  88  per  cent). 
The  piston  area  was  6 '38  square  metres,  and  the  piston 
speed  ri678  metres  per  second,  so  that  the  number  of  cubic 
feet  swept  out  by  the  piston  per  minute  was  15,800.  The 
pressure  to  which  the  air  was  compressed  was  1"304  atmo- 
spheres absolute,  and  if  we  assume  the  volumetric  efficiency 
to  be  unity,  the  useful  horse  power  was 


U  = 


144  X  14-7  X  15800  x  2"3  x  log  1-304 


33OU0 


=  269 


giving  an  air  efficiency  of 
269 


=  95-6  per  cent, 


281-3 

and  a  total  efficiency  of 

269 

Vi  =  332"  =  ^1  pel"  cent. 

Fig.  73  shows  the  indicator  diagrams  of  the  steam  cylin- 
ders, and  fig.  74  those  of  the  blowing  cylinders,  of  the  large 
compound  condensing  blowing  engine  described  in  Section  25. 

High-pressure  Side.  Low-pressure  Side. 

STEAM  CYLINOERSTOP 


STEAM  CYLinOCRS  BOTTOM 


Fig.  73. 

The  diameters  of  the  steam  cylinders  are  48  in.  and  90  in., 
and  those  of  the  blowing  cyhnders  are  90  in.,  the  stroke 
being  72  in.  The  diagrams  were  taken  on  November  25th, 
1900.  The  steam  pressure  in  the  engine-house  was  76  lb. 
by  gauge,  the  vacuum  19  in.,  and  the  speed  35  revolutions. 
The  greatest  pressure  in  the  high-pressure  cylinder  was 
66  lb.  above  the  atmosphere.  The  peculiar  shape  of  the 
discharge  lines  on  the  air  diagrams  is  due  to  the  fact  that 
other  engines  were  pumping  into  the  air  mains  at  the  same 
time.    We  find  from  the  diagrams— 


High-pressure  cylinder,  M. E.P.  41-75, 

Indicated  horse  power   960 

Low-pressiu-e  cylinder,  M.MP.  9'215, 

Indicated  horse  power   74  6 

Two  blowing  cylinders,  M.E.P.  9-71, 

Indicated  horse  power  of  botli    1,570 

This  gives  a  mechanical  efficiency  of  92  per  cent.  The  ideal 
horse  power  required  to  compress  isothermally  is  obtained 
as  follows.    Measurement  from  the  diagrams  shows  that  the 


High-presaure  Side. 

/II f>  CYLINDERS  TOP 


Low-pressure  Side. 


AIRCYLINDEPS  BOTTOM 


Fio.  74. 


volumetric  efficiency  is  96-75  per  cent,  and  the  mean  pres- 
sure at  the  end  of  the  four  strokes  is  12  lb.  above  the 
atmosphere.  Assuming  this  as  the  mem  pressure  to  which 
the  air  is  compressed,  the  ideal  horse  power  is — 


U  =  -9675  X  2  X 


14-7  X  -7854  X  90-  x  6  x  70  x  hyp.log  " 


2^7 
14-7 


33000 


1365; 


The  air  efficiency  is  therefore 
1365 


'/3  = 


1570 


=  87  per  cent, 


and  the  total  efficiency  is 


1365  OA 
^/i  =  jyog  =  80  per  cent. 

The  engines  are  fitted  with  Crewe  and  Davy's  patent  radial 
trip  gear,  which  enables  steam  to  be  cut  ofif  from  the  com- 
mencement to  nearly  the  end  of  the  stroke,  so  that  con- 
siderably more  power  can  be  obtained.  Such  gear  as  this  is 
of  the  utmost  importance  in  case  an  extra  pressure  of  blast 
is  required,  which  is  generally  the  case  when  the  steam 
pressure  is  at  its  lowest. 

(To  be  continued.) 


BOARD  OF  TRADE  EXAMINATIONS. 

The  following  is  a  list  of  marine  engineers  to  whom  certificates  of 
competency  have  been  issued  during  the  week  ending  December  15tb, 
1904  :— 

Dublin. — Second  class  :  W.  Holmes. 

Dundee. — First  class  :  J.  Yeaman    Second  class  :  J.  Low. 

Greenock. — First  class  :  D.  Goldie,  A.  McLaren.  Second  class  :  W. 
Hyslop,  H.  W.  Liddell,  W.  Napier,  W.  Nicol,  W.  Paters,  J.  M. 
Walden. 

Hull. — First  class  :  J.  W.  Downs,  A.  J.  Roney.  Second  class  :  H. 
Batty,  G.  S.  Fletcher,  T.  S.  Mason,  R.  T.  Binks,  J.  Dines. 

Liverpool. — First  class  :  E.  E.  Thomas,  W.  A.  J.  Dalgleish,  H.  Love, 
C.  Kipfis,  H.  Silcock,  G.  A.  McLellan.  Second  class :  H.  L.  Flynn, 
G.  N.  Gleaves,  E.  Morrison,  A.  G.  Phayre,  J.  Quayle. 

London  — First  class :  A.  H.  Ledger,  C.  F.  Brown.  Second  class : 
E.  F.  Elton,  W.  J.  Mustarde,  J.  H.  Malcolmson,  E.  G.  Esmond,  J. 
Parsons,  W.  Wilson,  W.  S.  Woods. 

North  Shields.— first  class:  W.  A.  Bishop,  D.  R.  Pow,  G.  Wishart. 
Second  class :  M.  Robinson,  R.  H.  Legg,  J.  W.  Robinson,  G.  H,  Nichols, 
0.  Meyer,  S.  A.  Adams. 
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THE   ECONOMIC   VALUE   OF   CAST  IRON. 


The  art  of  casting  iu  iron  is  of  comparatively  recent  intro- 
duction when  considered  along  with  the  historic  records  of  the 
vise  of  bronzes  for  casting  into  moulds  of  specific  form.  Very 
little  is  known  of  the  industry  until  we  reach  the  sixteenth 
century,  when  iron  castings  were  msde  in  Sussex,  but  the 
furnaces  producing  the  iron  were  stopped  on  account  of  the 
large  consumption  of  timber  used  as  fuel. 

Early  in  the  eigliteenth  century  cast-iron  cannon  were 
made  in  Kent  and  Sussex,  and  almost  simultaneously  castings 
in  iron  for  peaceful  purposes  were  produced  at  Coalbrookdale, 
in  Shropshire.  From  this  time  onwards  the  industry  grew 
rapidly,  and  the  introduction  of  the  steam  engine  and  blowing 
cylinders  enabling  a  more  powerful  blast  to  be  used  may  be  taken 
as  the  commencement  of  our  present-day  ironfounding,  now 
carried  on  so  extensively  for  various  iDurposes. 

A  knowledge  of  the  metallurgy  of  iron,  the  materials  the 
founder  uses,  and  the  element  affecting  their  value  for  foundry 
purposes;  of  chemistry  and  geology  for  dealing  with  his 
fuels  and  sands,  etc.,  to  enable  him  to  make  use  of  local 
supplies  to  the  best  advantage;  of  hydrostatics  for  estimating 
the  pressure  on  moulds  and  the  possibilities  of  deformation  of 
liis  work;  crystallography,  micrography,  mechanics,  physics, 
the  testing  of  materials,  and  a  study  of  the  behaviour  of  gases 
and  metals  when  in  contact  at  liigh  temperatures,  are  all 
necessary  and  valuable  aids,  and  raise  his  work  to  the  level 
of  a  fine  art;  but  with  all  these,  his  skill  as  a  moulder  and  his 
knowledge  of  men  under  trying  conditions  -are  essential  factors 
for  success. 

There  are  matters  in  which  the  iroiifounder  is  almost  unaided 
at  present,  viz.,  tlie  raijid  and  accurate  measurements  of  high 
temperatures  by  simple  and  handy  instruments,  and  the 
"chemistry  of  high  temperatures,"  so  far  as  they  affect  his 
m^etals,  mixtures,  and  refractory  materials;  but  there  are 
indications  that  this  assistance  will  soon  be  available.  We  can 
only  anticipate  what  the  value  of  such  aids  will  be,  but  it  is 
probable  that  their  effects  upon  the  economic  value  of  cast  iron 
will  be   almost  revolutionary. 

The  most  important  applications  of  cast  iron  (under  which 
term  is  included  pig  iron)  at  the  present  time  may  perhaps  be 
broadly  classed  as  follows:  — 

(1)  Its  use  in  the  production  of  wrought  iron,  steel,  and 
ingot  iron,  etc.,  essentially  of  a  metallurgical  nature. 

(2)  Its  use  in  the  service  of  mankind  by  civil  engineers  and 
others  for  structural  work,  bridges,  tunnelling,  pipe  lines  for 
water  supply,  and  other  purposes. 

(3)  The  production  of  ca.stings  for  the  general  use  of 
mechanical  and  electrical  engineers  in  the  construction  of 
machinery,  steam  engines,  and  other  prime  movers,  etc. 

(4)  The  reproduction  of  works  of  art,  ornamental  ironwork, 
and  various  articles  required  for  domestic  and  other  purposes 
in  times  of  ijeace. 

(5)  The  manufacture  of   malleable  castings. 

The  field  covered  is  a  very  wide  one;  class  2  is  gradually 
passing  into  the  hands  of  ironfounders  possessing  blast  furnaces, 
for  obvious  reasons,  but  is  still  practised  on  a  small  scale 
by  founders  engaged  in  class  3,  while  it  would  seem  that  class 
5  is  likely  to  be  replaced  by  steel  castings. 

The  author  has  had  the  privilege  of  being  in  direct  oontact 
with  various  ironfoundries  for  many  years  in  a  metallurgical 
capacity,  and  has  also  been  in  touch  with  the  machine  depart- 
ments tool  room,  and  testing  of  materials  simultaneously, 
and  he  has  chosen  the  iron  used  in  classes  2,  3,  and  4  with 
particular  reference  to  class  3  lor  the  basis  of  the  subject  matter 
for  this  paper. 

Coming  to  our  subject,  we  perhaps  cannot  do  better  than 
define  cast  iron  as  consisting  of  iron,  with  the  addition  of 
small  quantities  of  carbon,  silicon,  sulphur,  phosphorus,  and 
manganese;  and  "anything  else  it  can  lay  its  hands  on";  the 
latter  undefined  components  are  not  by  any  means  the  least 
important,  and  a  few  instances  of  the  effects  of  the  minute 
additions  of  other  elements  will  be  mentioned  later  on. 

Cast  iron  is  frequently  described  as  occupying  a  place  in  the 
iron  carbon  series,  but  it  is  something  more  than  this;  its 
composition  is  of  an  e.xceedingly  complex  nature,  and  it  should 
rcallv  be  regarded  as  the  product  of  a  process  in  which  other 
materials,  in  addition  to  iron  are  reduced  by  the  action  of  fuel 
and  blast  and  enter  into  combination  with  it.  In  addition  to 
tliese  we  may  have  compounds  foi'med  without  the  direct 
reduction  of  the  elements,  and  it  is  not  at  all  unreasonable  to 
suppose  that  interchange  between  compounds  and  elements  takes 
place  in  solution  at  high  temijeratures  analogous  to  those  we 
obtain  in  the  chemical  laboratory  in  solutions  at  normal 
temperature.  It  is  customary  to-day  to  judge  the  suitability  of 
a  pig  iron  for  foundry  purposes  by  the  carbon,  silicon,  sulphur, 
phosphorus,  and  manganese  present.  Before  long  we  shall  have 
to  pay  more  attention  to  other  elements,  such  as  chromium, 
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arsenic,  copper,  titanium,  etc.,  and  their  behaviour  when  in 
solution  or  combination  with  irons,  in  quantities  so  small  that 
we  to-day  ignore  them. 

Generally  speaking,  all  the  pig  irons  produced  are  obtained, 
in  tlie  first  instance,  from  one  or  more  of  the  following 
minerals,*  in  various  stages  of  purity;  contamination  with 
deleterious  elements  seriously  affecting  the  value  of  tlie  ores, 
and  the  resulting  pig  iron:  — 

Magnetite— Fe/Jjlor   FeO  Fe^O;)) 
Anhydrous  magnetic  oxide  of  iron. 

Hematite — Fe./).,  — Anhydrous  oxiJe  of  iron 

Limuuite — 2Fe.jO;j"3H20  — Hydrous  oxide  of  iron. 

Gothite — Fe.^O.j'HgO  — Hydrous  oxide  of  iron. 

Chalybite— FetJO;,  (or  FeO'CO.^)  — Carbonate  of  iron. 

The  ironfounder  is  fortunate,  inasmuch  as  these  ores  of  iron 
are  almost  invariably  smelted  into  pig  irons,  for  use  by  the 
metallurgist,  who  converts  them  into  the  various  irons  or  steels 
for  which  they  are  most  suitable,  their  fusibility  being  a  most 
valuable  aid  in  the  "  chemistry  of  high  temperatures,"  and  the 
founder  has  thus  a  choice  of  material  at  his  disposal,  unequalled 
by  any  other  branch  of  the  great  industry  dealing  with  the 
metallurgy  of  iron  and  its  compounds. 

The  purer  ores  of  iron  occurring  iu  nature  are  represented  by 
magnetite  and  hematite,  the  former,  when  smelted  with  char- 
coal, yielding  the  world-famed  Danneniora  iron.  Hematite  is 
v/ell  known,  and  pig  irons  derived  from  it  are  known  as 
hematites;  the  purity  of  this  brand  and  its  comparative  cheap- 
ness make  it  of  considerable  value  to  the  iron  founder  for  mix- 
ing with  other  irons. 

Limonite,  sometimes  called  brown  hematite,  and  Gothite  occur 
in  various  stages  of  purity.  Their  value  for  the  manufacture 
of  pig  irons  much  depends  upon  their  freedom  from  con- 
tamination Limonite  is  frequently  a  constituent  of  clay  iron- 
stones; excellent  irons  for  foundry  purposes  are  obtained  from 
these  ores. 

The  carbonates  of  iron  are  valuable  ores,  occupying  a  place 
peculiar  to  themselves,  and  large  quantities  of  pig  irons  are 
produced  from  them,  while  their  ^lode  of  occurrence  in  nature 
makes  them  of  much  interest  to  geologists  and  mineralogists, 
owing  to  their  frequently  being  found  as  pseudomorphs  by 
replacement.  Metallurgists  experience  keen  interest  in  dealing 
with  phosphatic  ores  of  this  class,  as  instanced  by  the  manu- 
facture of  basic  steel,  etc. 

Clay  ironstone  is  an  impure  argillaceous  carbonate  of  iron, 
common  to  the  British  coalfields,  and  also  forms  a  valuable  ore 
of  iron.  Clay  ironstones  when  containing  bituminous  matter 
are  known  as  blackband  ironstones. 

The  purer  varieties  of  ore  are  plentiful  in  nature,  but  the  care 
necessary  in  selecting  the  ore  and  fuel  used,  for  producing  the 
best  quaJities  of  pig  irons,  must  ever  make  them  more  costly  in 
comparison  with  those  produced  from  more  impure  varieties, 
and  with  which  such  siJecial  attention  is  rendered  to  some 
extent  void  by  the  very  nature  of  the  minerals  used. 

Pig  irons  are  known  by  the  "  brand,"  "  pig  number,"  and 
temperatures  of  the  blast  used  in  manufacture,  and  we  may  have — ■ 

1.  Cold  blast  iron. 

2.  Hot  blast  iron,  for  the  iiroduction  of  which  hot  air  is 
used,  heated  from  a  sejiarate  fuel  supply. 

3.  Hot  blast  iron,  for  the  production  of  which  hot  air  is 
used,  heated  by  the  waste  gases  from  the  furnace  itself. 

In  addition  to  these  we  may  have  special  pig  irons  which  are 
produced  by  some  manufacturers  for  special  engineering  and 
other  work,  a  species  of  refining  by  mixture,  the  use  of  carefully 
selected  ores,  etc. ;  the  quality  of  these  pigs  being  gauged  by 
their  toughness,  closeness  of  grain,  chilling  properties,  etc., 
and  by  reference  to  mechanical  testing  machines  made  for 
foundry  purijoses.  Tlie  term  "  refining,"  however,  as  applied 
to  pig  irons  has  a  special  meaning  iu  metallurgical  operations, 
and  must  not  be  confounded  with  these  "  special  pig  irons." 

Coke  or  charcoal  may  be  the  fuel  used.  Most  of  the  iron  in 
use  at  the  pre.sent  time  is  produced  by  methods  1  and  3  above; 
and  when  a  hot  blast  is  used  its  maximum  temperature  is 
approximately  600  deg.  to  701)  deg. -Cen.  (1,100  deg.  to  1,300  deg. 
Fah.)  ;  the  temperature  is  varied  by  the  metallurgists  in 
accordance  with  their  requirements. 

The  use  of  scrap  cast  iron  is  also  of  interest  to  the  founder, 
and  it  is  worth  noting  when  purchasing  that  prior  to  1828  all 
cast  iron  was  produced  by  process  1  above;  from  the  year  1828 
until  about  the  year  1840  methods  1  and  2  above  were  iu  use, 
and  since  that  time  all  three  methods,  1,  2,  and  3,  have  been 
available. 

Under  the  circumstances,  therefore,  it  is  not  surprising  that 
pig  irons  for  engineering  and  other  purposes  vary  so  much  in 
cost,  vai-ying  as  they  do  from  under  50s.  per  ton  to  over  100s. 
per  ton :  at  the  same  time  one  is  led  to  appreciate  the 
difficulties  of  the  founder  in  dealing  with  a  material  which 
can  be  purchased  at  prices  covering  the  whole  gamut  between 
these  limits. 

The  pig  irons  produced  at  hot  blast  furnaces  are  generally 
graded  as  No.  1  to  No.  4  foundry;  No.  4  to  No.  5  forge; 
mottled  and  white;  and  at  cold  blast  furnaces  as  No,  1  to  No.  5: 


December  23,  1904]  THE    PRACTICAL  ENGINEER. 


703 


mottled  ;md  white;  tliis  is  nut  a  hard  and  fast  rule,  however, 
for  grading'  pig  irons,  but  it  has  been  long  established  and  is 
generally  understood.  It  would  be  far  better,  in  the  author's 
opinion,  to  grade  these  irons  by  analysis,  even  if  only  approxi- 
mately correct.  Such  a  system  of  classification  would  at  once 
enable  pig  irons  of  various  brands  to  be  compared  with  teason- 
able  accuracy,  to  be  followed  by  a  few  confirmatory  mechanical 
and  physical  tests,  applied  to  trial  casts  in  the  foundry. 

It  "may  be  urged  that  the  fracture  of  the  pig  is  a  sufficient 
guide,  but  this  is  not  so,  except  perhaps  in  the  case  where  we 
are  dealing  with  tlie  same  product,  produced  at  the  same  furnace, 
cast  under  similar  conditions  of  temperature,  etc.,  etc.,  and 
even  then  it  takes  au  experienced  man  who  has  a  full  know- 
ledge of  the  manufacture  in  question  to  grasp  the  possi- 
bilities of  the  material  he  is  dealing  with.  These  difficulties 
are  increased  to-day  by  machine  moulded  pigs  cast  in  chills, 
etc.,  and  bv  the  competition  in  manufacture  among  pig  iron 
producers,  and  the  author  takes  this  opportunity  for  suggesting 
that  a  grading  of  pig  irons  by  analysis,  combined  with  a  few 
physical  and  mechanical  tests,  is  a  fitting  subject  for  research 
and  incjuiry  by  engineers  who  require  iron  castings  for  specific 
purposes. 

It  is  true  that  the  founder  has  learned  to  appreciate  good 
irons  aud  good  fuels  for  foundry"-  purposes,  but  his  training 
has  hitherto  been  uf  a  nou-inetallurgical  nature,  and  herein  lies 
the  foundation  of  his  trouble  in  dealing  with  the  various 
brands  of  pig  iron,  fuels,  and  refractory  materials. 

We  will  now  consider  a  plan  used  by  the  author  for  expressing 
in  a  simple  way  the  clianges  in  analysis  in  the  various  numbers 
of  any  particular  brand  of  pig  iron,  and  called  by  him  the 
"  brand  characteristic,"  and  wliich  he  has  found  to  be  of  much 
use  in  estimating-  the  economic  value  of  pig  irons  for  various 
purposes.  Each  "brand  characteristic,"  as  the  name  implies, 
deals  with  one  productiou  only,  aud  shows  graphically,  and  at 
a  glance,  the  nature  of  the  iron  under  investigation :  these 
curves  must  not  be  drawn  from  a  few  isolated  analyses,  but  to  be 
of  any  real  A'alue  should  be  taken  over  a  wide  range  of  tests  in 
order  to  get  average  results,  and  in  spite  of  the  smelter's  plea 
that  it  is  necessary  to  acconiTjany  an  analysis  with  the  state- 
ment "  without  guarantee,"  the  results  from  any  one  furnace  in 
skilful  hands  are  of  a  remarkably  uniform  nature.  Such  carves 
would  further  be  useful  in  dealings  between  the  blast  furnace 
proprietors  and  regular  purchasers,  inasmuch  as  a  variation 
in  the  blast  furnace  product  could  be  at  once  described  to  a 
customer  by  indicating  the  change  in  the  "  brand  characteristic," 
that  will  result,  and  the  founder,  with  increased  metallurgical 
knowledge,  would  know  how  to  meet  it. 

{To  he   coiitiniifd .) 


THE   MEASUREMENT   OF  VACUUM. 


The  followiiig  is  au  abstiiact  of  a  isliort  pamper  brought 
before  tJie  Newcastle  seotiou  of  the  lustitution  of  Electrical 
Eugiueers,  December  12th,  1904  :  — 

While  the  nieasureinent  of  vacuum  is  becoming  one  of 
the  most  important  things  to  be  considered  in  a  central 
station,  its  measurement  at  i:)resent  is  obtained  in  a  most 
unsatisfactory  and  indirect  manner.  The  vacuum  gauge 
in  common  use  measures  the  difference  between-  the  con- 
deij.-^er  pressure  and  the  atmospheric  pressure.  It  is, 
therefore,  necessary  to  read  the  barometer  as  well  as  the 
vacuum  gauge  to  get  at  the  true  result.  Thus  with  a 
vacuum  gauge  at  25  in.  and  the  barometer  at  30  in.,  the 
actual  pressure  of  the  condenser  is  5  in.,  and  this  5  in.  is 
tlie  only  quantity  that  really  concerns  us.  (The  term 
"  percentage  of  vacuum  "  \vhich  is  sonieitimes  used  is  quite 
wrong.)  Unfortunately,  this  fact  seems  to  have  been 
covered  up  a  good  deal.  A  high  barometer  helps  to  make 
a  high  reading  on  the  vacuum  gauge,  and  people  some- 
times seem  to  like  it  accordingly,  yet  the  increased  atmo- 
spheric pressure  probalily  decreases  the  actual  vacuum. 
The  lower  the  barometer  is,  the  better  will  be  the  actual 
vacuuu],  althouoii  the  vacuum  gauge  will  show^  a  w'orse 
result.  What  we  reipiire,  then,  is  an  instrument  which 
will  fulfil  the  follownig  requirements:  (1)  It  must  show 
tlie  actual  pressure  in  the  condenser  quite  independently 
of  the  pressure  of  the  atmosphere  ;  (2)  it  must  be  quite 
accurate  in  its  readings,  and  not  liable  to  go  wrong. 

The  first  requirement  would  be  met  I)y  an  ordinary 
Rourdon  gauge  with  an  exhausted  tribe  (or  a  similar 
arrangement  to  that  used  in  the  aneroid  barometer),  but 
w'ith  the  case  of  the  instrument  connected  to  the  condenser. 


This  will  measure  the  actual  pressure  at  tiie  exhaust,  quite 
independently  of  the  pressure  of  tlie  atuiosi)here.  Another 
and  perhaps  better  way  is  to  make  use  of  the  ordinary 
mercury  barometer,  only  it  must  be  connected  up  jiroperly. 
xVs  ordinarily  used  (fig.  1)  the  mercury  column  balances 
the  difference  between  the  condenser  pressure  and  that 


Fio.  1, 


of  the  atmosphere.  If  we  connect  up  as  in  fig.  2,  tlie 
mercury  column  will  show  simply  the  actual  pressui'e  in 
the  condenser,  and  quite  accurately.  When  the  mercury 
rises  4  in.  in  the  tube,  it  means  just  that  tliere  is  a  pressure 
in  the  condenser  which  lias  an  effect  upon  the  back  of  the 
pist'OU  of  a  reciprocatiing  engine  as  if  the  piston  were  lift- 
ing a  layer  of  mercury  4  in.  deep.  This  concrete  idea 
lielps  us  to  understand  the  reality  of  tlie  stufl;  left  in  a 
26  in.  vacuum,  and  how  it  is  that  good  work  may  be  got 
out  of  this  stuff  if  it  is  allowed  to  flow^  into  a  still  lower 
pressure.  For  most  purposes,  with  the  fig.  2  instrument, 
a  10  in.  tube  is  quite  long  enough,  for  this  will  show  a 
vacuum  as  low  as  20  in.  The  instrument  can  therefore 
be  made  iji  a  neat  and  cheap  form.  The  idea  is  not  new, 
but  so  far  has  not  come  into  common  use.  Whether  or 
no  it  would  be  better  to  speak  of  a  29  in.  vacuum  as  being 
a  1  in.  back  pressure,  time  alone  will  show. 

Position  of  Gauge. — It  is  to  be  noted  that  the  reading 
of  any  vacuum  gauge  is  materially  altered  by  its  position. 
If  it  be  placed  low  down,  then  water  will  collect  in  the 
tube  leading  to  it,  and  the  weight  of  the  column  of  water 
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will  affeot  the  reading.  Probably  tliis  fact  often  accomits 
for  the  difference  of  reading  between  the  gauge  on  the 
engine  exhaust  pipe  and  the  gauge  on  the  condenser,  as 
much  as  the  drop  of  pressure  between  the  two  due  to  loss 
in  the  connecting  pipes. 

Seeing  tlie  enormous  importance  of  good  vacuum  with 
large  turbines,  the  subieet  should  prove  worthy  of  some 
attention. 
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COMPENSATED  ALTERNATE-CURRENT 
GENERATORS.* 

By  Miles  Walkee,  B.A. 

{Concluded  from  page  689.) 

This  brings  tis  to  a  large  class  of  methods  in  which  the  exciter 
is  operated  upon  by  alternate  currents,  so  as  to  increase  the 
voltage  of  excitation.  If  an  A.C.  armature  is  carrying  a  current 
which  is  leading  on  the  E.M.F.,  the  current  tends  to  strengthen 
the  field,  because  at  the  instant  when  it  is  at  its  maximum  the 
c-'nductors  carrying  it  are  on  the  same  side  of  the  pole  as  the 
field  winding  coiiductors  which  carry  direct  current  in  the  same 
direction.    Ihis  principle  is  easily  applied  to  an  exciter,  so  as 


Fig.  1.^.— Rice's  Method  (1897). 

to  increase  its  voltage  as  the  A.C.  load  is  increased  and  to  make 
the  increase  greater  when  the  power  factor  is  lower.  The  alter- 
nate current  may  either  pass  through  independent  windings 
on  the  armature  of  the  exciter,  or  it  may  be  passed  directly  into 
the  ordinary  direct  current  winding. 

1897  E.  W.  Eice  jun.,  published  a  method  in  which  the 
voltage  of  the  exciter  was  affected  in  this  way.  Fig.  15  shows 
the  application  of  his  method  to  a  single-phase  machine  with 
a  revolving  armature.  G  is  the  A.C.  generator,  having  armature 
coils  A  and  field  magnet  F.  The  brushes  B,  and  B,  collect 
the  alternate  current  from  the  armature.  E  is  the  exciter 
on  the  same  shaft.  In  this  case  it  has  the  same  number  of 
poles  as  the  alternator.  The  armature  a  is  of  the  ordinary 
D.C.  multipolar  type,  but  the  alternate  current  from  the 
generator  is  led  into  it  at  the  point  p,  shown  in  the  figure,  and 
after  circulating  in  the  winding  passes  to  the  collector  ring  r^. 
The  point  at  which  the  current  enters  the  armature  is  so  chosen 
that  a  current  lagging  on  the  alternator  E.M.F.  will,  at  its 
maximum  value,  augment  the  field  excitation  of  the  exciter. 
Eice  also  describes  an  independent  exciter  running  synchronously 
with  the  generator,  having  collector  rings  on  the  armature  into 
which  the  alternate  current  is  passed.  Another  method  due  to 
Mr.  Eice  is  shown  in  fig.  16.  Here  the  alternate  current  which 
is  fed  into  the  exciter  is  derived  from  two  transformers,  the 
primary  of  one  being  connected  in  shunt  with  the  generator,  and 
the  primary  of  the  other  being  connected  in  series  with  the  mains. 


T 


10 


Fig.  16. 

The  choke  coil  and  resistance  shown  at  12  enable  the  com- 
pounding to  be  adjusted  for  any  power  factor.  Machines  of  this 
type  have  been  worked  commercially  on  a  somewhat  extended 
scale  by  the  General  Electric  Company  in  America.  The  main 
objection  to  them  is  that  the  voltage  does  not  respond  instan- 
taneously to  sudden  demands  on  the  load.  To  get  over  the 
objection  of  a  large  exciter  with  as  many  poles  as  the  generator 
or  spur  gear  which  was  found  necessary  when  a  small  exciter  was 
employed,  Steinmetz  put  forward  the  suggestion  shown  in  fig. 
17.  The  alternate  current  from  the  generator  is  first  of  all 
passed  through  a  frequency  changer.  A  current  of  lower  fre- 
quency was  thus  obtained  from  the  secondary  winding,  which  was 
proportional  to  the  main  current.    This  current  is  suitable  for 


*  Abstract  of  a  paper  read  before  the  Manchester  Section  of  the  Institution  of 
Electrical  Engineers  on  November  29th,  1904. 


feeding  into  an  exciter  direct  driven  from  the  generator,  but 
having  a  fewer  number  of  poles. 

In  another  device,  due  to  Steinmetz,  an  e.xciter  is  placed  on 
the  same  shaft,  and  having  the  same  number  of  poles  as 
the  generator  (the  poles  in  this  case  being  unwound),  is  mag- 
netised entirely  by  alternate  currents  in  the  armature,  and 
supplies  a  current  which  augments  the  excitation  of  an  inde- 
pendent exciter,  which  in  turn  has  its  electro-motive  force 
increased  as  the  load  comes  on.  The  drawback  of  this  plan 
is  that  the  self-induction  both  of  the  exciter  field  and  of  the 
main  generator  field  delay  the  increase  of  excitation  which  is 
necessary  to  maintain  the  voltage  constant. 

A  method  patented  by  Mr.  E.  B.  Eansford  in  1898  is  some- 
what analogous  to  Eice's  method.  The  alternate  current  is 
derived  from  two  transformers,  the  primai'y  of  one  of  which 
is  connected  in  shunt  with  the  generator,  while  the  primary  of 
the  other  is  connected  in  series  with  the  mains.  We  thus  get 
an  alternate  current  which  is  proportional  to  the  requisite 
exciting  current  at  all  loads,  as  indicated  above  in  figs.  5  and  6. 
The  exciter  may  be  regarded  as  a  rotary  converter,  which  con- 
verts this  alternate  current  into  direct  current. 

M.  Leblanc  has  constructed  an  exciter  which  so  varies  the 
current  it  supplies  as  to  give  almost  constant  voltage  at  ti  e 
terminals  of  the  generator  for  any  kind  of  load.  The  general 
construction  of  this  machine  is  shown  in  fig.  18.  It  consists 
of  two  ring  windings  on  a  common  shaft.  The  first,  S,,  is  placed 
in  series  with  the  armature  winding  of  the  alternator,  and  the 
second,  S,,  is  connected  as  a  shunt.  A  third  winding  p  is  wound 
ai'ound  both,  and  is  the  same  as  an  ordinary  direct-current 
winding  connected  to  a  commutator.  The  exciter  runs  as  a 
synchronous  motor,  taking  from  the  circuits  S,  and  the  power 
necessary  to  keep  up  its  motion  and  produce  the  continuous 
current  which  is  collected  at  the  brushes.  When  the  current 
lags  in  the  alternator  it  circulates  in  the  winding  S,  in  the 
direction  which  tends  to  strengthen  the  field,  and  makes  the 
exciting  current  greater.  The  manner  of  connecting  up  the 
circuits  of  this  machine  is  shown  in  fig.  19.  Further  particulars 
of  this  construction  and  its  performance  will  be  found  in  the 
articles  referred  to  below.* 


Fio.  17.— Steinmetz's  Variation. 

E.  Danielson  independently  invented  a  similar  method,  using 
only  the  coils  in  series  with  the  A.C.  armature.  He  had  a  direct 
connected  exciter,  and  the  alternate  current  passed  round  the 
armature  of  this  before  going  to  the  collector  rings. 

M.  Boucherot  has  devised  a  method  which  falls  under  this 
class,  but  this  paper  would  be  too  extended  if  I  entered  upon 
an  explanation  of  it. 

Messrs.  Crompton  and  Company  have  devised  a  method  in 
which  the  alternate  current  is  passed  around  the  field  magnets 
of  the  exciter,  producing  a  wavy  uni-directional  current,  which, 
by  the  aid  of  certain  choke  ooils  and  resistances,  is  made  to 
increase  the  excitation  of  the  A.C.  generator  on  loads  of  low 
power  factor. 

We  now  come  to  consider  the  method  in  which  the  field 
excitation  is  maintained  constant,  and  in  which  use  is  made  of 
the  armature  reaction  to  strengthen  the  field  on  load.  Fig.  20 
shows  the  arrangement  of  the  generator  field  circuit.  Each  pole 
consists  of  at  least  two  parts,  a  saturated  part  and  an  un- 
saturated part.  The  first  is  wound  with  a  magnetising  coil,  and 
there  may  or  may  not  be  another  magnetising  coil  placed  around 
the  whole  pole.  This  second  winding  may  be  necessary  for 
varying  the  nomial  voltage  of  the  machine.  In  fig.  20  the  broad 
pole  is  very  highly  saturated  in  the  region  marked  with  shaded 
lines,  while  the  narrow  pole  on  the  right  is  unsaturated,  and  at 
no  load  is  unmagnetised.  The  field  rotates  counter-clockwise, 
and  as  the  pole  depicted  in  fig.  20  is  a  south  pole,  it  gave  rise 
to  an  electro-motive  force  in  the  conductors  above  it,  which  is  in 
the  sense  indicated  by  the  crosses — that  is  to  say,  away  from  the 
observer.  Any  current  in  the  armature  which  is  in  phase  or 
nearly  in  phase  with  this  electro-motive  force  will  tend  to 
demagnetise  the  saturated  part  of  the  pole  and  magnetise  the 
unsaturated  part.  Tlie  flux  from  the  saturated  part  cannot  be 
changed  to  any  great  extent,  while  the  unsaturated  part  becomes 
highly  magnetised   by  armature   reaction  and   increases  the 

*  Comptes  Rendiis  127,  pp  716-719,  1S9S,  Ed.  Bleclr.  17,  pp.  425-432,  473-482, 
509-512,  and  517-551,  1898.    See  also  Patent  No.  21,  165  of  1898. 
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eiectro-motive  force  of  the  armatiire.  The  British  Westinghouse 
Electrical  and  Manufacturingf  Company  Limited  have 
thoroughly  tested  this  type  of  machine,  and  in  all  cases  where 
the  power  factor  is  not  lower  than  0  85  they  find  it  possible  to 
make  a  machine  hold  its  voltage  from  no  load  to  full  load.  In  the 
great  majority  of  cases  in  which  alternate-current  generators  are 
use4,  such  as  cases  (1),  (2),  and  (3),  given  at  the  beginning  of  this 
paper,  the  power  factor  is  higher  than  085,  so  that  a  com- 
pound alternator  without  commutator  or  any  complications  can  be 
supplied.    The  armature,  in  increasing  the  E.M.F.,  is  instan- 


Fio.  18. — Leblanc's  Exciten 


taneous  in  its  action.  In  cases  where  the  power  factor  ranges 
between  9  and  95,  as  in  a  great  number  of  lighting  stations, 
considerable  over  compounding  can  be  guaranteed.  The  follow- 
ing are  the  results  of  a  test  made  on  a  150  k.w.  three-phase 
generator,  415  to  440  volts,  25  periods,  500  r.p.m.  The  generator 
was  belted  to  a  shunt  wound  D.C.  motor,  and  loaded  on  a  rack 
of  iron  wire  (power  factor  97).  With  28  amperes  in  the  main 
field  coils,  and"  no  current  in  the  auxiliary  field,  the  voltage  was 
416  at  no  load.  On  throwing  on  a  load  of  150  k.w.,  and  correct- 
ing the  speed,  the  voltage  rose  to  445  volts,  showing  a  com- 
pounding of  six  per  cent  between  no  load  and  full  load.  On 
another  test  the  main  field  current  was  diminished  and  the  volt- 
age brought  np  on  the  auxiliary  field  winding.  The  rise  in 
voltage  on  load  was  not  so  great  as  before.  By  fixing  the 
current  in  the  two  windings  at  a  suitable  figure,  it  was  found 
possible  to  make  the  machine  hold  its  voltage  exactly  between 
no  load  and  full  load.  The  generator  was  then  loaded  on  a 
100  k.w.  rotary  converter  through  transformers.  The  rotary 
ran  well  in  parallel,  loaded  and  unloaded,  at  power  factors 
varying  between  unity  and  0  7.  Tlie  synchronising  current  could 
be  reduced  to  a  value  too  small  to  read  upon  the  instruments 
by  adjusting  the  field  of  the  rotary.  When  the  rotary  was 
loaded  so  as  to  produce  full  load  in  the  generator  with  unity 
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Fio.  19— Connections  to  Leblanc's  Exciter. 


power  factor,  a  rise  in  voltage  of  ten  per  cent  was  obtained 
between  no  load  and  full  load.  At  a  power  factor  of  0  87  the 
voltage  was  maintained  constant  at  all  loads.  The  drawback  to 
this  method  of  compounding  is  that  as  the  power  factor  decreases 
the  magnetising  effect  of  the  armature  also  decreases,  but  this 
objection  is  not  so  serious  as  might  at  first  be  supposed,  for  in 
the  majority  of  cases  the  generator  is  carrying  all  day  the 
greater  part  of  its  non-inductive  load.  Take  the  case,  for 
instance,  of  a  station  supplying  principally  incandescent  lamps. 
All  day  the  generator  has  to  supply  the  magnetising  current  to 


transformers,  and  when  the  load  comes  on  suddenly  in  the 
evening  the  power  factor  increases,  so  tliat  a  generator  of  the 
type  described  would  have  exactly  the  right  kind  of  regulation. 
Similarly,  where  a  generator  is  loaded  with  induction  motors 
running  light,  a  load  on  the  motor  increases  the  power  factor, 
and  again  the  generator  behaves  well.  In  cases  where  sudden 
and  large  draughts  of  power  at  low  power  factor  are  required, 
this  type  of  generator  would  not  be  suitable. 

It  may  appear  at  first  sight  that  a  generator  with  a  field 
magnet  shaped  as  shown  in  tig.  20  would  not  have  a  good  E.M.F. 
wave  form.  It  has  been  found  that  by  proper  design  the  wave 
form  at  full  load  can  be  made  to  approximate  very  cdosely  to  a 
sine  wave,  in  fact  more  closely  than  the  wave  form  of  the  old 
simple  type  generator. 

At  no  load  the  wave  form  will  not  depart  much  from  the 
true  sine  wave,  but  will  have  a  slightly  peaked  form — the  form, 
in  fact,  which  has  been  found  to  be  most  economical  with  trans- 
formers working  on  light  loads. 

Discussion. 

Dr.  Rliodes,  in  opening  the  discussion,  complimented  the  author 
on  his  treatment  of  the  subject.  He  believed  in  the  increased 
adoption  of  alternate  current  for  all  purposes  on  account  of  the 
simplicity  of  alternate-current  motors — and  the  question  was 
chiefly  one  of  motors.  Tlie  proper  regulation  of  generators  was 
of  the  utmost  importance  in  combined  lighting  and  power 
stations,  so  as  not  to  affect  the  lamps,  as  one  per  cent  drop  of 
volts  meant  eight  per  cent  loss  of  candle  power.  With  direct 
current  the  regulation  is  easily  done  by  turning  the  armature 


Fig.  20.—  Author's  Method  of  Compounding  4.G.  Generators. 


current  round  the  fields,  but  with  alternate  current  the  armature 
reaction  is  not  proportional  to  the  cun-ent  with  unit  power 
factor.  The  lagging  current 'was  the  one  to  be  dealt  with. 
Taking,  for  example,  100  amperes  on  the  main  circuit  with  a 
power  factor  of  '8,  80  amperes  were  doing  useful  work,  and  16 
amperes  demagnetising  the  fields.  With  a  current  of  100 
amperes  and  a  power  factor  of  9,  90  amperes  were  doing  useful 
work,  and  44  amperes  were  idle  current.  He  did  not  expect 
good  results  from  rectifiers,  but  recommended  the  use  of  an 
alternate  current  acting  on  the  fields,  in  direct  opposition  to  the 
armature  current — i.e.,  two  distinct  currents,  one  useless  and 
eliminating  the  effect  of  the  wattless  current  in  the  armature. 

Mr.  Cooper  thought  the  Heyland  system  had  been  overrated, 
as  the  complications  and  greater  cost  would  be  a  disadvantage. 
The  question  was  one  that  many  had  dealt  with,  although  many 
did  not  seem  to  realise  the  great  distinction  between  alternate 
current  and  direct  current,  of  the  effect  of  speed,  which  with 
direct  current  only  changed  the  voltage,  while  with  alternate 
current  the  frequency  was  affected.  The  effect  of  constant 
voltage  was  less,  from  this  point  of  view,  with  alternate 
current  than  with  direct  current.  He  was  of  the  opinion  that 
alternate-current  generators  would  be  tlie  best  non-compounded 
on  account  of  the  advantages  of  using  rotary  converters  in  the 
place  of  motor  generators.  The  effect  on  the  lamps  of  an 
increase  of  load  was  more  apparent  than  real.  He  agreed  with 
the  author  that  the  compensating  current  should  act  instan- 
taneously, and  thought  that  compensating  generators  were  the 
most  useful  in  stations  of  small  machines  with  a  varying  com- 
bined load.    Altogether  the  problem  was  one  still  to  be  solved. 

Mr.  Firth  said  he  would  like  to  ask  the  author  if  the  same 
results  of  compensating  could  not  be  obtained  by  the  use  of 
batteries  in  three-phase  stations,  combined  with  static  trans- 
formers, which  he  thought  would  have  the  same  effect  as  the 
Highfield  booster;  this  would  cause  alternate-current  generator 
to  work  at  constant  load,  the  battery  to  take  the  excesses. 
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Mr.  Walker  in  his  reply  said  that  he  agreed  as  regards  the 
cost  and  comijlication  of  some  of  the  devices,  but  the  question 
of  cost  was  solely  for  the  manufacturer  to  consider,  while  the 
purchaser's  chief  requirement  was  a  perfect  machine  that  would 
(lo  what  was  required.  It  was  a  problem  yet  to  be  solved  to 
provide  for  all  loads,  btit  he  believed  it  would  soon  be  done. 
His  own  method  was  not  suitable  for  a  low  and  sudden  power 
factor,  but  even  for  a  power  factor  up  to  "8  it  was  better 
than  the  ordinary  tyjje  of  machine  without  a  compensating 
device.  With  regard  to  the  use  of  rotary  converters  or  motor 
generators  there  was  still  great  difference  of  opinion,  but  he 
believed  that  more  rotaries  would  be  used  in  the  future  on 
account  of  their  higher  efficiency.  When  properly  designed 
they  operate  satisfactorily  and  will  give  a  high  power  factor  to 
the  generators  at  a.11  loads.  He  did  not  think  that  it  was  prac- 
tical yet  to  use  batteries  in  place  of  boosters. 

On  the  motion  of  the  chairman  (Mr.  C  D.  Taite),  seconded 
by  Mr.  L.  A.  Andrews,  a  hearty  vote  of  thanks  was  passed 
to  Mr.  Walker  for  his  paper. 


THE  STAGE  EQUIPMENT  AT  THE  LONDON 
COLISEUM. 

With  the  permission  of  Mr.  Oswald  Stoll,  the  managing 
director  of  the  London  Coliseum,  the  members  of  the  Junior 
Institution  of  Engineers  made  an  inspection  of  its  many  features 
of  engineering  interest.  Messrs.  Kansomes  and  Rapier  are 
the  contractors  for  the  revolving  stages,  panorama  gear, 
travelling  carriages,  winches,  etc. 

The  stages  are  three  in  number,  arranged  in  concentric  rings, 
the  outer  one  beiug  75  ft.  diameter,  intermediate  50  ft.,  and  the 
central  one  25  ft.  Each  is  mounted  independently  ujion  a  ring 
of  carrying  wheels,  some  of  which  are  driven  by  electric  motors, 
operated  by  a  novel  arrangement  of  controllers  by  which  10 
varying  .speeds  are  obtainable,  the  highest  speed  being 
equivalent  to  about  20  miles  per  hour  on  the  outer  table.  The 
.stages  can  be  run  in  either  direction,  either  separately  or  all 
together.  Horizontal  rollers  arc  also  provided  to  keep  the 
tables  concentric.  The  motors  and  resistances  are  so  arranged 
that  the  number  iji  operation  can  be  varied,  and  in  case  of  break- 
down the  faulty  motors  can  be  cut  out  and  the  work  performed 
by  the  remainder.  Comxjlete  control  is  ensured  by  means  of 
both  electric  and  mechanical  brakes,  the  latter  being  operated 
by  hydraulic  power,  so  that  the  tables  can  be  brought  to  rest 
very  quickly.  Each  table  will  carry  a  moving  load  of  11  tons 
in  addition  to  its  own  weight,  .so  that  the  total  mass  that  can 
be  set  in  motion  is  about  150  tons.  The  tables  are  operated 
from  a  gallery  on  the  prompt  side  of  the  stage,  a  separate 
operator  manipulating  each  table.  On  this  controller  gallery 
is  fixed  an  indicator  board,  fitted  with  instruments  recording 
the  current  and  hydraulic  pressure,  also  ships'  telegraphs, 
indicating  instructions  given  from  the  stage  level.  The  con- 
trollers and  resistances  are  in  rooms  below  the  stage,  and  are 
operated  from  the  controller  gallery  by  means  of  worm  gears 
mounted  on  cast-iron  pillars.  On  the  tops  of  the  pillars  are 
fixed  brass  discs  of  large  diameter,  with  the  various  positions 
of  the  controller  steps  clearly  marked  out,  so  that  possibility 
of  error  in  working  is  reduced  to  a  niiuimuni. 

The  panorama  gear  consists  of  the  following:  Three  power- 
driven  rollers,  for  ordinary  panoramas;  four  sets  of  hand-driven 
rollers,  for  ordinary  panoramas;  and  one  set  of  two  jjower-driveu 
rollers  for  cyclorama,  or  circular  ))anorama,  together  with  the 
necessary  grooves  crossing  the  stage. 

In  crossing  from  one  side  of  the  stage  to  the  other  the  cloths 
are  hung  from  a  wire  rope,  which  winds  on  to  or  off  the  rollers 
at  the  same  time  as  the  cloths  themselves.  The  ropes  run  in 
grooves,  susiDeiided  from  the  grid,  and  are  supported  by  a 
special  form  of  clip  to  which  the  cloths  arc  attached.  The 
lengths  of  groove  between  the  flies  carrying  the  three  ordinary 
power-driven  panoramas  are  arranged  to  lift  vertically  through 
a  height  of  12  ft.,  special  winches  being  provided  in  the 
O.P.  fly  for  the  purpose. 

The  five  power  rollers  are  driven  by  electric  motors  placed 
under  the  stage,  through  high-efficiency  silent  worm  gearing 
enclosed  in  oil  baths.  Auxiliary  hand  gearing  is  provided  on 
the  fiy  floor  for  use  as  a  stand-by.  For  the  purpose  of  gathering 
up  the  three  ijowcr-driveii  panorama  cloths  in  the  prompt  side 
scene  dock,  walking  ways  of  light  steel  are  provided,  suspended 
from  the  fly. 

The  travelling  carriages  are  for  the  purpose  of  bringing 
people  and  scenery  into  sight  of  the  audience  quickly.  The 
carriages  are  three  in  number,  coupled  together,  and  they  each 
consist  of  a  light  steel  framework,  carrying  a  teak  platform, 
17  ft.  by  4  ft.  6  in.  at  about  stage  level.  The  carriages  depend 
from  and  travel  upon  a  girder  fixed  about  40  ft.  above  stage 
level,  and  crossing  from  side  to  side.  Each  carriage  has  four 
travelling  wheels,  arranged  in  pairs  in  a  bogie  frame,  to 
facilitate  running  round  a  curve  into  the  scene  dock  on  the 
prompt  side,  where  they  are  kept  when  not  in  use.    An  electric 


winch  is  provided  on  the  prompt  side  fly  for  driving  the 
carriages  by  means  of  a  steel  wire  rope.  The  maximum  speed 
of  the  carriages  is  7  miles  per  hour,  and  the  weight  of  the 
three  when  loaded  with  people  and  scenery  is  8  tons. 

Au  electric  brake  is  provided  on  tlus  winch  for  i^ulling  the 
carriages  up  quickly,  but  in  order  to  ensure  absolute  safety, 
should  this  brake  fail  to  act  and  the  carriages  continue  to 
run,  they  themselves  cut  off  the  current  and  apply  powerful 
mechanical  brakes  to  the  travelling  wheels. 

Two  sets  of  five  power-driven  winches  are  provided,  one  set 
on  the  fly  floor  of  each  side  of  the  stage  for  lifting  wrought 
cages  in  which  scenery  is  placed.  Each  .set  is  arranged  in  a 
line,  each  winch  having  three  barrels  coiling  ropes  which  pass 
from  the  top  of  the  cages  over  pulleys  fixed  on  to  the  grid. 
The  winches  are  arranged  so  that  they  can  be  driven  from  au 
electric  motor,  two  at  a  time,  or  they  can  be  driven  inde- 
pendently, clutches  being  provided  for  putting  into  or  out  of 
gear  any  particular  winch.  An  electric  brake  is  fitted  to  the 
motor  to  pull  it  up  quickly  after  the  current  has  been  cut 
off,  also  each  winch  has  an  independent  mechanical  brake. 

Six  sets  of  hand-power  winches  for  raising  .sky  cloths,  etc., 
have  also  been  fixed  on  the  fly  floors,  each  winch  being  pro- 
vided with  three  barrels  coiling  ropes,  to  which  are  attached 
steel  tubes  55  ft.  long.  The  ropes  are  passed  over  pulleys 
fixed  on  the  grid.  Each  winch  also  has  a  barrel  for  coiling  a 
counter-balance  rope,  the  counter-balance  weight  being  arranged 
to  work  up  and  down  in  guides  on  the-  side  wall  of  the  building. 

It  should  be  noted  that  all  the  axles  on  which  the  carrier 
wheels  of  the  stages  revolve  are  fitted  with  the  Empire  Roller 
Bearing  Company's  bearings. 


MODERN    COKE   OVENS.— IX.* 

Von  Bauer's  Coke  Oven. 

This  coking  entriueer  imade  dn  liis  fonner  coiistructio-n  of 
tlie  coke  oven  the  heatiing  gas  ascend  and  descend  .several 
times,  wliereas  in  his  latest  arraiigenient,  shown  by  the 
drawing,  fig.  1,  lie  introduces  heating  gas  and  air  into 
each  veitical  flue  separateh^  This  gives  a  shorter  way, 
therefore  reduced  velocity  of  the  gas  and  draught  of  the 
chimney,  land  reduced  difference  of  presisure  between  the 
coking  chamber  and  the  flues.  The  combustion  takes 
place  in  the  upper  flue,  and  the  gases  from  all  vertical  flues 
are  oolleoted  in  a  sole  flue  under  the  coking  chamber,  and 
parss  off  to  the  flue  leading  to  the  chimney. 


Von  Bauer  constructs  his  oveus  in  vaiious  ways,  and 
for  a  capacity  suitable  to  the  intended  output.  In  this 
coke  oven  the  gas  falls  from  flue  a  to  b,  and  from  there 
into  the  vertical  flues,  into  which  air  enters  bj^  C.  The 
air  comes  from  the  vault,  A,  A,  separately  for  each  coking 
chamber,  into  the  flues  C,  from  which  it  rises  through 
ring-shiaped  passages  in  the  partition  walls.  The  waste 
gas  descends  into  the  sole  flue  d,  passes  to  the  canal  D 
on  to  chimney. 

These  ovens  are  api)roximately  30  to  40  ft.  long,  the 
width  about  20  in.  at  the  charging,  and  19  in.  at  the  other 

*  Abstracted  from  Mr.  P.  J.  Mallmann's  paper  read  before  the  Cleveland 
lustitutiou  of  Engineers,  Middlesbrough,  April,  1904. 
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end.  The  height  of  this  oven  is  about  6  to  7  ft.  to  top 
of  aroh,  thus  giving  room  for  a  charge  of  about  10  tons. 
Several  advantages  are  claimed  as  a  result  of  this  con- 
struction, a  yield  of  73  per  cent,  and  a  shorter  coking 
time  of  from  28  to  48  hours  to  meet  the  quality  of  coal, 
and  thereby  giving  a  larger  output  in  a  given  time. 


Collin's  Coke  Oven. 

In  all  coke  ovens  hitherto  known,  arranged  for  extract- 
ting  by-produots,  the  gas  passing  from  the  condenser  and 
serving  to  heat  the  ovens  is  introduced  either  on  both  sides 
of  the  oven  or  underneath  the  ovens,  and  flows  through 
the  side  flues  in  a  descending  direction.  There  are  there- 
fore in  the  ovens  of  this  kind  flues  in  the  partition  walls 
-of  the  coking  chambers  in  which  tlie  heating  gases  are 
led  downwards. 

It  has  been  found  that  in  heating  coke  ovens  the  gases 
move  in  a  descending  direction  only  under  the  pressure 
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Fio.  1. 


of  a  draught ;  it  is  therefore  obvious  that  the  gas  pressure 
in  the  wall  flues  cannot  be  mainitained  everywhere  at  the 
same  degree.  For  the  amount  of  the  output  in  by- 
products it  is  of  the  greatest  importance  that  the  pressure 
in  the  heating  flues  should  correspond  in  all  the  separate 
flues  to  the  pressure  in  the  coking  chamber,  as  otherwise, 
owing  to  the  leakages  in  the  wall  Avbich  never  can  l>e 
entirely  avoided,  either  the  gaseous  products  of  distilla- 
tion can  pass  from  the  oven  chamber  into  the  heating 
flues,  or  conversely,  products  of  combustion  from  the  flues 
into  the  chamber ;  in  the  first  case  a  direct  combustion 
of  the  gases  not  yet  freed  from  by-products  would  occur, 
and  in  the  latter  a  contamination  of  the  distillation 
products. 


Fig.  2.-Secti  n  E  F  G  H. 


Fio.  3.— Section  E  F. 


Moreover,  in  all  systems  there  is  at  those  parts  where 
the  gases  in  the  wall  flues  are  necessarily  led  downwards 
to  the  bottom  flue  a  lesser  heating  of  the  flues,  and  in 
consequence  of  the  walls,  than  at  other  parts. 

The  illustrations  figs.  2  to  6  show  a  coke  oven  having 
horizontal  and  vertical  flues  combined.  The  gas  from  the 
condenser  is  supplied  to  burners  in  the  bottom  flues  h, 


but  in  such,  a  manner  that  the  gas  introduced  at  a  flows 
into  the  flues  /  and  g,  while  the  gas  introduced  at  b 
passes  to  the  middle  of  the  bottom  flue  of  the  oven,  and 
then  through  the  openings  c  into  the  side  wall,  and  ascends 


PlO.  4. 

also  in  the  flues  h  to  unite  above  the  side  wall  with  the 
gases  introduced  at  a ;  the  gases  then  pass  away,  yielding 
tlieir  waste  heat  to  one  or  more  channels  or  tubes  lined 
with  masonry,  into  the  outer  air  or  elsewhere. 

This  improvement  offers  the  advantage  that  the  gas 
does  not  at  any  place  pass  through  the  wall  flues  to  heat 
directly  the  coking  ehamber  in  a  downward  direction,  and 
the  gas  can  be  controlled  by  a  draught  of  the  chimney  in 
such  a  manner  that  its  pressure  corresponds  to  that  in 
the  coking  chambers,  so  that  distillation  products  do  not 
pass  into  the  wall  flues,  or  air  and  products  of  combustion 
into  the  oven  chamber. 

For  this  coke  oven  it  is  claimed  that  the  arrangement 
of  the  flues  is  such  that  the  gases  serving  to  heat  the 
oven  circulate  only  in  a  horizontal  and  an  ascending  direc- 
tion, thus  avoiding  the  disadvantages  which  are  insepar- 
able from  arrangements  requiring  a  descending  movement 
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Fig. 


of  the  heating  gas  in  the  heating  flues.  The  natural 
consequence  is  increase  in  the  efficiency  of  the  coke  oven, 
and  also  of  the  economical  workino;. 


TRADE  NOTES. 


Calendar  fob  1905. — -The  United  States  Metallic  Packing 
Company  Limited,  Soho  Works,  Bradfoid,  tend  a  neatly  designed 
figure  in  bas-relief,  with  date  calendar  attached,  for  the  year 
1905. 

We  understand  that  Messrs.  Richardson,  Wesitgarth,  and 
Company  Limited,  of  Hartlepool,  have  (through  their  special 
lepresentatives,  Messrs.  Easton  and  Anderson,  of  Westminster) 
secured  the  order  from  the  South  Hants  Water-work.s  Company 
for  the  new  pumj^ing  plant  to  bo  erected  at  their  Twyford 
Station.  The  contract  will  be  carried  out  in  accordance  with 
the  ijlans  and  specification  of  the  company's  engineer,  Mr. 
Baldwin  Latham,  M.I.C.E.,  and  includes  a  set  of  triple-expan- 
sion engines  driving  direct  a  set  of  three-throw  force  pumps, 
and  through  a  crank  pin  and  connecting  rod  two  well  piunps,  the 
water  to  be  pumped  being  at  the  rate  of  2,000,000  gallons  per 
24  hours.  Two  well  pumps  will  lift  the  hard  water  from  a 
depth  of  about  150  ft.  into  softening  apparatus  and  filters,  from 
whence  it  will  gravitate  to  the  force  pumps.  Engines  of  tlie 
inverted  direct-acting  surface-condensing  type  will  be  adopted, 
fitted  with  Corliss  valves  and  designed  to  work  with  160  lb.  steam 
pressure,  and  to  run  at  a  piston  speed  of  150  ft.  per  minute.  The 
force  pumps  will  be  arranged  below  the  engines,  the  plungers 
being  connected  by  vertical  side  rods  to  the  crossheads  of  the 
piston  rods. 
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NEW   TURRET  MACHINE. 


A  NEW  32  in.  turret  machine  was  recently  built  by  A.  D. 
Quint,  Hartford,  Conn.,  and  designed  for  drilling,  reaming, 
and  tapping  holes  at  one  setting  of  the  work  in  large  and. 
irregular  pieces,  jig  work,  etc.,  and  hold  the  same  relation 
only  to  the  common  drill  press  for  quick  and  accurate 
production  of  work  that  the  turret  lathe  holds  to  the  common 
lathe  on  work  that  be  rotated.  Its  special  mission  is  to 
perform  the  work  of  the  multiple-spindle  drill.  In  using 
the  latter,  the  piece  to  be  operated  upon  must  be  moved 
after  each  operation  from  one  to  another  of  the  spindles 
in  turn,  and  therefore  the  table  must  be  long  enough  to 
accommodate  such  operations.      With  the  turret  drill  a 


Quint's  32  in.  Six-gpindle  Turret  Machine. 

table  of  equal  capacity  would  be  about  one-third  the  size, 
and  the  work  placed  on  it  so  as  to  bring  the  part  to  be 
operated  on  in  centre  of  tal)le,  where  it  may  be  clamped 
if  desired,  while  the  several  operations  may  be  performed 
by  bringing  the  tools  to  the  work. 

Several  drills,  reamers,  taps,  etc.,  may  be  fixed  in  their 
respective  spindles,  each  with  an  independent  stop,  which 
may  be  adjusted  for  various  depths,  and  all  brought  to 
the  centre  of  the  table  and  in  position  for  work  without 
the  loss  of  time  to  stop  the  machine  to  change  tools  or  to 
move  the  work  operated  on.  Only  the  tool  in  use  rotates. 
All  tools  not  in  use  are  up  out  of  the  way,  and  do  not 
interfere  with  work  of  any  size.  These  machines  are 
distinguished  from  the  fact  that  they  are  vertical,  and  the 
cutting  tools  rotate  instead  of  the  work,  thus  not  restricting 
the  work  operated  on  to  .a  size  that  will  rotate  on  table. 

The  base,  column,  stand,  and  table  are  of  the  well-known 
type  of  upright  drill.      The  sliding  head  on  column  is 


balanced  by  a  weight,  and  carries  the  feed  mechanism, 
the  locking  device,  and  the  steel  spur  gearing  for  the 
transmission  of  motion  from  the  vertical  shaft  to  the 
revolving  tool  spindle.  On  the  sliding  head  is  mounted  a 
turret  head,  free  to  rotate.  All  the  spindles  in  the  turret 
are  indexed  to  the  same  point  when  the  spindle  is  in 
position  for  work.  Only  the  spindle  in  use  rotates.  Any 
spindle  wanted  may  be  swung  into  position  without  stopping 
the  machine  by  means  of  a  lever  shown  on  the  front  of 
turret,  which  when  moved  to  the  right  will  release  the 
index  bolt.  When  the  turret  is  revolved  to  the  spindle 
wanted,  the  lever  will  automatically  lock  the  turret  with 
the  spindle  running  and  in  position.  The  hand  feed  is 
operated  by  means  of  the  hand  wheel  in  front  of  the  turret. 
The  power  feed  has  three  changes,  and  is  operated  by  the 
belt  and  cone  pulleys  on  the  sliding  head.  The  feed  is 
started  and  stopped  by  the  knot  in  front  of  the  hand  wheel, 
or  it  can  be  set  to  stop  automatically  for  any  depth  of 
hole  up  to  28  in.  by  means  of  a  stop  on  face  of  column. 
The  quick  return  of  head  is  by  pilot  wheel  on  left-hand 
side  of  head.  The  clutch  for  connecting  the  back  gears 
may  be  thrown  in  or  out  while  the  tool  is  running. 

General  dimensions  are  as  follow :  Hole  in  spindles, 
Morse  taper.  No.  4 ;  diameter  of  spindles,  2  in. ;  distance 
from  centre  of  spindle  to  post,  16^in. ;  automatic  feed  of 
spindles,  28  in. ;  distance  from  spindle  to  base  plate,  54  in. ; 
distance  from  spindle  to  table,  36  in. ;  traverse  of 
head  on  column,  28  in. ;  traverse  of  table,  12  in.; 
diameter  of  table,  28  in. ;  revolutions  of  top  cone 
pulley  with  back  gears,  7  to  1  of  spindle. ;  revolutions  of 
top  cone  pulley  without  back  gears,  2^  to  1  of  spindle; 
driving  pulleys,  14  in.  diameter,  3|  in.  face,  225  revolu- 
tions; size  of  cone  pulleys,  6|  in.,  9  in.,  ll|in.,  14  in.,  by 
3^in.  ;  total  height,  8  ft.;  floor  space,  61  in.  by  28  in. ; 
weight,  4,0001b. 


TRAIN  RESISTANCE. 


In  concluding  a  very  interesting  article  on  train  resistance 
in  the  Street  R(iilw<ty  Journal,  of  New  York,  Mr.  W.  J. 
Davis  suggests  the  following  formula  for  computing  the 
total  resistance  offered  to  a  moving  tl'ain  :  — 

E  =  6  +  c  V  +  -AI!  [1  +  ,n  (n  -  1)], 

where  n  =  number  of  cars  in  train,  including  leading 
motor  car,  all  of  which  are  assumed  to  be  of  equal  cross- 
section  ;  R  =  friction  in  pounds  per  ton ;  V  =  velocity  in 
miles  per  hour ;  T  =  weight  of  train  in  tons  of  2,000  lb. ; 
A  =  cross-section  of  train  in  square  feet ;  c  =  combined 
journal  and  rolling  friction  coefficient ;  d  =  wind  pressure 
coefficient ;  7n  =  coefficient  showing  proportional  section  of 
trailing  car  considered  as  affecting  total  windage.  Based 
upon  tests  on  the  Buffalo  and  Lockport  Railway  and  other 
data  available,  the  following  values  are  offered  for  the 
various  coefficients  :  b  =  3  5  for  heavy-loaded  freight  cars ; 
&  =  4  for  standard  passenger  coaches  or  large  electric  inter- 
urlian  cars ;  &  =  5  to  6  for  light  electric  cars  with  grease 
lubrication  ;  c  =  O  i  l  for  heavy  track  construction ;  c  =  0T3 
for  medium  track  construction ;  d  =  0'0035  for  open 
platform  cars;  d  =  0-0024  to  0-0030  for  vestibuled 
electric  cars;  m  =  O'lO.  The  cross-section  of  the  car 
includes  the  space  bounded  by  the  wheels  between  the  top 
of  rails  and  body. 


New  Submarines.- — Orders  have  been  placed  by  the  Admiralty 
with  Messrs.  Vickers,  Sons,  and  Maxim,  for  ten  additional 
submarines  of  Bl  class,  one  of  which  went  through  highly 
successful  evolutions  recently  in  deep  water  outside  Barrow 
Harbour.  The  new  submarines  embrace  all  improvements 
suggested  by  Captain  Bacon  and  other  Admiralty  experts  by 
the  experience  gained  in  trials  and  experiments  made  with  the 
existing  submarine  flotilla. 
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HIGH  -  CAPACITY  ALL-STEEL  FREIGHT 
WAGONS  ON  THE  LANCASHIRE  AND 
YORKSHIRE  RAILWAY. 

It  may  be  recalled  that  the  management  of  the  Lancashire 
and  Yorkshire  Railway  Company,  in  addition  to  being  to 
the  fore  in  the  introduction  in  this  country  of  powerful 
express  locomotives  of  the  "  Atlantic "  type,  were  also 
amongst  the  "  pioneers "  in  the  experimental  adoption  of 
"  high-capacity  "  wagons  for  the  working  of  the  goods  and 
mineral  traffic  of  Great  Britain,  being  followed  in  their 
enterprise  by  the  officers  of  many  of  the  other  "  trunk  " 
railways,  whose  new  rolling  stock  has  from  time  to  time 
been  described  and  illustrated  in  these  columns.  It  is  of 
interest  to  note  that  in  connection  with  their  recently- 
completed  "  electrification "  scheme  the  directors  of  the 
Lancashire  and  Yorkshire  Railway  Company  have  now 
introduced  for  the  conveyance  of  coal  to  their  various  power 
stations  an  entirely  new  type  of  "hopper"  wagon,  built 
entirely  of  steel,  which  is  of  somewhat  unique  design.  These 
wagons,  one  of  which  we  are  enabled  to  illustrate  herewith, 
are  21ft.  in  length  over  body,  24  ft.  in  length  over  the 
buffers,  with  a  width  over  body  of  8  ft.,  and  a  height  from 


LITERATURE. 


'  Modern  Electric  Practice."  Vol.  IV.  Edited  by  Magnus 
Maclean,  M.A.,  D.Sc.  London :  The  Gresham  Pub- 
lishing Company,  34,  Southampton  Street,  Strand. 

In  this  volume  is  comprised  Section  III.  on  electi'ic 
tram^ways,  which  monopolises  2©!  pages  out  of  a  total  of 
304.  These  remaining  pages  are  divided  between  electric 
motors  cars  and  boats  by  the  well-known  authority.  Mi'. 
W.  W.  Beaumont,  and  electric  railways  ))y  Mr.  Philip 
Dawson.  Overhead  construction  for  tramways,  including 
pole  setting  for  curves  and  corners,  switch  gear,  and  safety 
devices,  are  dealt  M'ith  by  Mr.  Everson  Winslow,  who 
also  contributes  five  chapters  on  feeders,  the  losses  in 
same,  special  methods  of  transmission,  etc.,  and  a  further 
contribution  on  the  chief  systems  of  surface-contact  methods 
of  electric  traction.  Mr.  H.  C.  Buckmaster  is  responsible 
for  six  chapters  on  rolling  stock  and  equipments,  which 
includes  details  of  cai  bodies,  the  electrical  equipment, 
types  of  brakes,  car  trucks,  fenders,  life  guards,  and  other 
necessary  appurtenances.  Anyone  who  intends  to  study 
this  volume  carefully  may  be  sure  that  he  will  be  well 
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rail  level  to  top  of  body  of  8  ft.  6  in.  The  wagons  have  a 
wheel  base  of  12  ft.,  and  the  bodies  are  composed  of  plates 
J  in.  in  thickness,  which  are  arranged  at  the  sides  and  ends 
to  taper  downwards  from  near  the  top  of  the  wagon  at  a 
minimum  angle  of  38  deg.,  being  supported  by  "  tee  "  and 
"  angle  "  stanchions.    There  are  four  bottom  doors,  each 

4  ft.  9|in.  long  by  I  ft.  9  in.  wide,  these  being  hinged 
longitudinally  between  the  two  axles,  and  operated  by 
means  of  hand  wheels  for  each  pair  of  doors,  arranged  on 
the  side  of  the  under  frame  with  gear  wheels  coupled  to 
a  cross  shaft,  upon  which  an  operating  chair  is  fixed  coupled 
to  the  doors.  The  under  frames  are  composed  of  steel 
channels,  angles,  and  plates.     The  journals  are  10  in.  by 

5  in.  diameter,  and  the  wagons,  which  are  fitted  with  hand 
and  vacuum  brakes  operating  on  all  four  wheels,  have  a 
tare  of  8  tons  I'l  cwt.  1  qr.,  and  a  carrying  capacity  of 
20  tons. 


Messes    Crosieh,    Stephens,    and    Company,  engineers, 
Newcastle-onTyne,  favour  us  with  an  ahiminium  paper  knife, 
anu  complimentary  card  with  the  following  appropriate  lines :  — 
If  there's  aught  you  require, 
Toii're  invited  to  wire, 
'Phone,   write,   or   call  on — ■ 

€bomil. 


informed  upon  the  principle  and  practice  of  electric- 
traction  work. 


"  The  Diseases  of  Electrical  Machinery."    By  Ernst  Schulz. 

Edited,  with  a  preface,  by  Silvanus  P.  Thompson. 

London:  E.  and  F.  N.  Spon,  125,  Strand. 
This  treatise  fills  a  long-felt  want  of  the  practical  worker 
who  has  to  deal  with  ruiming  electrical  machinery.  This 
person,  particularly  in  the  past,  was  often  brought  to  a 
standstill  and  puzzled  by  what  appeared  to  be  eccentricity 
of  a  machine,  and  good  luck  more  than  anything  else 
enabled  a  fault  to  be  traced.  This  is  now  entirely  changed 
by  a  proper  study  and  reasoning  of  cause  from  effect.  It 
is  seldom  nowadays  that  dynamos  are  afflicted  with  inherent 
faults,  troubles  being  more  often  caused  through  neglect 
in  cleaning  or  care  in  treatment.  Mr.  Schulz  has  succeeded 
in  giving  in  a  comprehensive  yet  plain  diagnose  of  the 
many  diseases  to  which  dynamo  machinery  is  subject. 


Book  Received. 
"  Official  Gazette  of  the  United  States  Patent  Office."  Vol. 
CXIII.,  No.  6.    Washington  :  Published  by  authority 
of  Congress. 
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MODERN   IRONFOUNDRY  PRACTICE.* 

By  Geo.  R.  Bale,  Assoc.  M.  Inst.  C.E. 
XX. — Foundry  Acooonting. 

The  necessity  for  some  systematic  method  of  recording  and 
interpreting  foundry  costs,  whether  the  establishment  be 
large  or  small,  is  now  fully  recognised.  In  any  ironfoundiy 
the  total  cost  incurred  in  prodiicing  castings  is  made  up 
of— 

(i.)  Their  direct  cost ; 

(ii.)  An  indirect  cost  incurred  through  shop  charges; 
and  (lii.)  A  further  indirect  cost  incurred   through  the 
establishment  charges. 

The  direct  cost  includes  such  wages,  material,  and  other 
expenses  as  can  be  charged  to  an  order  number,  and  debited 
direct  against  the  particular  job. 

Until  quite  recently  a  commonly-adopted  method  of 
estimating  the  labour  cost  of  castings  was  to  divide  the 
total  labour  charges  for  a  given  period,  as  shown  by  the 
wages  book,  by  the  total  output  of  the  foundry  for  that 
period,  and  so  obtain  a  labour  cost-factor  per  cwt.  of 
castings.  When  the  product  of  the  foundry  is  of  a  uniform 
and  unvarying  character  such  a  method  is  satisfactory,  but 
very  few,  if  any,  foundries  mould  the  whole  of  their 
product  by  one  method,  nor  do  the  castings  approach 
anything  liiie  uniformity  as  regards  their  weight.'  In  the 
general  run  of  foundries  the  methods  of  moulding  practised 
usually  include  green  sand,  dry  sand,  and  loam,  and  in 
many  both  hand  and  machine  moulding  are  carried  on, 
while  the  castings  produced  often  range  from  those  of  but 

Moulding  Costs.  W 


possibility  of  the  good  features  of  one  section  being 
neutralised  by  the  bad  ones  of  another;  thus  the  green-sand 
section  may  be  producing  a  good  margin  of  profit,  whilst  the 
loam  and  dry  sand  sections  may  be  working  at  a  loss.  The 
good  results  attained  by  the  green-sand  section  are  thus 
lost  sight  of  or  swallowed  up  by  the  other  sections  which 
are  producing  no  profit,  and  as  probably  the  profit  made  by 
the  former  is  sufficient  to  still  show  a  fair  margin  of  profit, 
even  when  dintributed  over  the  total  output  of  the  foundry, 
the  unprofitable  working  of  the  remaining  sections  may  not 
become  appai'ent  for  some  time.  In  many  foundries  the 
work  is  divided  into  representative  classes  for  the  purpose 
of  labour  cost  accounts,  and  the  unskilled  labour  appor- 
tioned as  employed  by  each.  When  such  a  method  is 
adopted  the  labour  of  core  making  is  often  treated  as  a 
factor  of  the  whole  output,  in  order  to  avoid  complication. 
General  labouring,  or  such  labour  as  is  not  directly  charge-' 
able  to  any  one  class  of  moulding,  is  also  regarded  as  a 
factor  of  the  whole  output.  Of  this  class  of  labouring  there 
is  always  a  fair  aoiount  in  every  foundry  ;  it  is  essentially 
labour  from  which  all  classes  of  moulding  benefit,  although 
not  necessarily  proportionately. 

A  detailed  analysis  for  each  week's  output,  including  the 
weight  of  good  castings  turned  out  by  each  individual 
section,  enables  the  labour  cost-factors  for  the  different 
classes  of  moulding  to  be  determined  week  by  week,  the 
information  thus  furnished  enabling  the  foundry  manajjer 
to  immediately  detect  an  advance  in  the  cost  of  moulding  in 
any  branch,  and  if  a  remedy  is  required  he  knows  exactly 
where  to  start  its  application. 

The  form  taken  by  such  an  analysis  is  as  below  : — 

K  Ending 


Class  of  Moulding. 

Weight  of 

good 
Ciistings 
produced. 

Wages  paid. 

Cost  per  cwt. 

To 

'  Moulders. 

To 

Apprentices. 

To 

Labourers. 

Moulding. 

Labouring. 

Total. 

Green  sand   

Cwts. 

£   s.  d. 

s.  d. 

£   s.  d. 

s.  d. 

s.  d. 

.s.  d. 

Cliiss  of  Work. 

Total 
weight  of 

good 
castings 
produced. 

Wages  paid. 

Cost  per  cwt. 

To  To 
Coreiuakers. '  Apprentices. 

To 

Laboui'ers. 

Core 
making. 

Labouring. 

Total. 

Cwts. 

£   s.    d.   '  £    s.  d. 

t 
1 

£   .s.  d. 

s.  d. 

s.  d. 

.s.  d. 

1 

■  / 

Total  cost 
per  cwt., 
including 
core  making 
and  general 
labouring. 


a  few  ounces  each  to  others  weighing  several  tons.  Under 
these  conditions  it  is  obvious  that  the  plan  of  dividing  total 
labour  cost  Ly  total  output  gives  but  an  average  cost-factor, 
which  is  of  little  real  value  unless  the  outputs  of  the  various 
classes  of  castings  bear  a  fairly-constant  I'elationship  to  the 
total  output,  a  state  of  affairs  which,  except  by  mere  chance, 
is  very  unlikely  in  the  CMse  of  the  average  iroiifoundry ;  the 
probabilities  are  that  green-sand  castings  will  predominate 
one  week,  or  maybe  for  several  weeks,  loam  another  week, 
which  again  may  be  followed  by  a  short  or  long  period 
during  which  the  bulk  of  the  output  may  be  dry-sand 
castings. 

An  important  objection  to  the  use  of  any  such  "average" 
method  of  estimating  labour  cost  is  that  it  allows  of  the 

*  For  previous  article  see  page  614. 


This  method  of  detailed  analysis,  while  being  an  improve- 
ment on  the  general  average  method,  takes  no  account  of  the 
variations  in  the  character  of  the  work  being  dealt  with  by 
the  individual  branches,  and  for  this  reason  has,  for  the 
purposes  of  ascertaining  prime  cost,  given  place  to  the  now_ 
very  generally  adopted  method  of  determining  the  labour 
costs  of  individual  orders. 

(To  he  co7itinued.) 


New  Submarine. — Mr.  Charle.s  W.  Fife,  a  young  Bi-ighton  eugiueer, 
claims  to  have  invented  a  submarine  which,  instead  of  going  to  the 
bottom  of  the  sea  when  .struck  in  collision— the  fate  of  Al — will 
automatically  rise  to  the  surface.  His  boat,  he  states,  is  capable  of 
travelling  18  knots  an  hour  when  submerged,  and  can  cover  the  dis- 
tance between  Liverpool  and  New  York  without  rising  to  the  surface. 
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THE  SHAPING,  GRINDING,  AND  HARDENING 
OF  MILLING  CUTTERS. 

The  nulling  cutter  plays  a  most  important  part  in  the 
modern  workshop,  and  a  great  deal  of  attention  has  been 
devoted  during  the  past  20  years  to  its  development.  In 
the  care  of  these  tools  the  methods  have  grown  from  the 
n.se  of  the  file  for  dressing  and  shaping  to  the  almost 
universal  employment  of  the  emery  wheel  for  that  purjjose. 
These  cutters  may  be  divided  according  to  the  work  that 
they  are  intended  to  perform  into  two  main  groups :  the 
axial  cutter,  as  shown  in  tig.  1,  and  the  radial  miller  of 


Fio.  I. 

Axial  and  Radial  Cutteis. 


Fig.  2. 


fig.  2.  The  first  works  on  a  plane  parallel  to  its  axis,  and 
the  latter  on  one  at  right  angles  to  the  same.  The  form 
of  the  teeth  in  the  two  also  differs.  For  example,  we  make 
the  cutting  angle  B  of  fig.  -3  and  the  clearance  angle  c  the 
same  as  that  of  a  flat  chisel  for  use  on  the  same  metal, 
while  the  angle  of  rake  for  cast-iron  runs  from  0'  to  2 
degrees,  and  that  for  wiought  iron  about  5  degrees.  The 
clearance  angle  had  best  be  the  same  for  all  cutters,  and 
for  both  metals  from  5  to  8  degrees.  In  the  matter  of 
the  form  of  the  clearance  surface  R  there  shoul  d  be  a 
difference  between  the  two  kinds  of  cutters.  Ordinarily 
a  tooth  of  triangular  section  is  used,  tliough  for  form 
cutters  the  trapezoidal  a.s  in  fig.  .3  is  also  found.  It  is  well 
known  that  the  face  of  the  tooth  .<  is  the  place  where  the 
grinding  is  done  in  the  case  of  the  tooth  that  is  to  be 
maintained  in  constant  shape,  and  the  angle  of  rake  must 
then  be  kept  equal  to  0  degrees.  The  teeth  of  ordinaiy 
cutters,  on  the  other  hand,  are  sharpened  on  the  back. 
It  is,  therefore,  easily  seen  that  in  the  first  method  of 
sharpening  it  is  necessary  to  remove  much  more  metal 
than  in  the  latter,  with  the  result  that  much  more  is 
wasted.  This  is  shown  graphically  by  the  hatched  portions 
at  the  cutting  edges  of  the  ordinary  and  trapezoidal  teeth 
shown  in  figs.  4  and  5. 

In  the  cutter  with  teeth  of  the  ordiniuy  form  tlie 
angle  of  rake  a  is  fixed.    It  is,  however,  by  no  means  a 


Fig.  3.— Illustrating  the  Shapes  and  Angles  of  Teeth. 

matter  of  indifference  as  to  the  form  of  cutter  that  shall 
be  used  in  shaping  the  teeth.  Figs.  6,  7,  and  8  show  the 
three  forms  of  cutters  that  may  be  used  in  shaping  the 
teeth  on  a  cylindrical  surface.  In  the  forms  shown  in  figs. 
6  and  7  one  of  the  cutting  surfaces  lies  at  right  angles  to  the 
axis  of  the  cutter.  In  this  it  is  of  importance  that  the  end- 
cutting  section  a  .should  work  upon  the  face  of  the  tooth 
as  in  fig.  6.  On  the  other  hand,  it  is  a  great  disadvantage 
that  the  points  of  the  teeth  should  be  so  exposed  that  they 
cut  a  more  or  less  jagged  surface  on  the  face  of  the  cutter. 
A  better  arrangement  is  that  shown  in  fig.  7,  where  the 


cutters  for  the  front  of  the  tooth  run  j)arallel  to  the  same.  A 
better  piece  of  work  can  be  done  witii  a  cutter  shaped  like 
that  shown  in  fig.  8,  where  both  surfaces  are  worked  out 
by  cutters  running  parallel  to  them.  The  adjustment  of 
such  a  cutter  can  l)est  be  made  by  means  of  a  sheet-metal 
templet  like  that  shown  in  fig.  9.  It  should  be  provided 
with  a  hub  N,  whose  hole  will  fit  over  a  mandrel  or  stud 
run  through  the  centre  of  the  cutter  to  be  milled.  The 
angle  «  for  cutters  intended  for  use  on  cast  iron  had  best 
be  made  of  from  3  to  6  degrees,  according  to  the  rake  that 
is  desired.  The  number  of  teeth,  their  pitch,  and  depth 
are  for  the  most  pait  left  optional,  with  the  result  that 
even  in  large  and  well-lmilt  machines  there  is  a  great  deal 
of  chattering. 

No  hard  and  fast  rule  can  be  laid  down  for  tliis  work, 
and  existing  practice  is  quite  varied  in  its  details.  In  his 
own  practice  the  writer  has  taken  quite  a  simple  course  : 
The  diameter  D  of  the  cutter  is  first  obtained  ;  this  depends 
upon  the  work  to  be  done,  and  .should  be  as  small  as 


Fio.  4. 


Fig.  5. 


Fig.  6. 

Relative  Amount  of  Metal  Removed  in  Sliarpeuing  one  form  of  Cutter  used  for 
Shaping  Teeth. 

possible.  The  thickness  of  teeth  t  should  then  be  deter- 
mined from  the  following  formula  that  has  been  derived 
from  practical  experience:  — 

D 

10 

2  in.  diameter  c 
c 


t  - 


+  c 


Til 

r^i  in. 
c  =  I  iu. 
c  =  j^in. 

=  Tisin. 
c  =  Oiri. 


For  cutters  up  to 

„  from  2  in.   to  4  in. 

„  „    4  in.   to  4^  in. 

„  ,,    4|  in.  to  6  in. 

„  „    (i  in.    to  71  in. 

,,  ,,    7i  in.  to  8  in. 

In  order  to  determine  the  number  of  teeth,  the  nearest 

whole  number  to  the  quotient  of  —  ^ 

should  be  taken.  Thu.s,  for  a  cutter  of  4  in.  diameter  we 
would  have  2i  teeth,  and  this  would  cause  a  modification 
of  the  calculated  thickness  of  the  tooth  from  '5562.5  in.  to 
■5027  in. 

The  exact  clearance  angle  c,  fig.  3,  should  be  given  to 
the  tooth  by  grinding.  The  grinding  of  the  ordinary 
milling  cutter  is  done  in  three  ways,  each  of  which  has  its 
advocates.  In  the  first  and  oldest  methods  it  is  done  at 
the  back  on  the  face  of  the  clearance  angle,  as  shown  in 
fig.  10,  with  a  small  emery  wheel,  which  should,  however, 
have  as  large  a  diameter  as  possible,  so  that  the  surface 
may  not  be  ground  hollow.  This  concavity  of  siu'face  is 
the  principal  objection  to  this  method  of  grinding,  but  on 
the  other  hand  the  defect  can  l^e  readily  obviated  if  the 
axis  of  the  emery  wheel  in  the  horizontal  plane  is  made 
to  stand  at  a  slight  angle  with  the  axis  of  the  cutter  as 
in  fig.  10,  instead  of  parallel  to  the  same,  and  especially 
if  the  cutting  face  is  turned  in  a  direction  opposite  to  that 
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of  the  inclination  of  the  cutting  edge.  A  special  difficulty 
is  to  be  found  in  this  as  well  as  the  other  methods  of 
grinding  in  so  adjusting  the  wheel  that  the  proper  clearance 
angle  c  will  be  given  to  the  tooth.  In  fact,  one  is  dependent 
entirely  upon  an  inspection  or  test  and  the  experience  of 
the  workman.  If  the  teeth  are  of  the  ordinary  form,  and 
do  not  vary  essentially  from  that  called  for  in  the  rule 
given  above,  the  clearance  angle  can  best  be  tested  by 


Fio.  7.  Fio.  8. 

means  of  a  straightedge  laid  over  two  teeth  as  shown  in 
fig.  11,  in  which  the  clearance  surface  of  tooth  I  should 
coincide  with  the  face  of  the  straightedge.  If  the  teeth 
are  pitched  closer  together  than  the  rule  calls  for,  the  angle 
should  be  sharper  than  that  of  the  straightedge.  It  is  also 
important  that  the  guide  s,  fig.  10,  by  which  the  tooth  being 
ground  is  held  in  place,  and  which  governs  the  position  of 
the  tooth  relatively  to  the  emery  wheel,  should  be  brought 
to  bear  against  each  and  every  tooth,  and  not  against  every 
second  tooth,  as  is  the  case  in  common  practice.  For  the 
sake  of  convenience  this  precaution  is  frequently  neglected, 
with  the  result  that  the  grinding  is  not  the  same  on  all  of 
the  teeth. 

It  is  partly  to  overcome  the  trouble  of  hollow  grinding, 
and  partly  to  obtain  an  accurate  alignment  of  the  clearance 
surface,  that  Reinecker,  of  Chemnitz  (and  others),  uses  a 
hollow  wheel  cutting  on  the  surface,  as  shown  in  fig.  12. 
By  this  method  all  of  the  teeth  are  worked  down  with  the 
end  surface  of  the  wheel,  and  so  must  be  perfectlj^  flat  and 
true.  A  further  advantage  of  this  method  lies  in  the  fact 
that  the  overhang  of  the  spindle  may  be  less  and  a  more 
steadily  running  wheel  thus  obtained. 

Furthermore,  the  clearance  angle  c  can  be  very  readily 
determined  by  an  examination,  so  that  it  may  be  regulated 


Fig.  9.  Fio.  10. 

by  a  fine  adjustment  of  the  guide  5  against  the  tooth  that 
is  being  ground.  The  greater  surface  of  wheel  in  contact 
with  the  tooth,  however,  increases  the  danger  of  heating, 
and  for  that  reason  the  use  of  the  hollow  wheel  is  sometimes 
specifically  forbidden. 

The  third  method  consists  in  the  grinding  of  the  tooth 


on  the  front  and  back  at  the  same  time.  It  is  done  in 
exactly  the  same  way  as  the  work  of  cutting  the  tooth  in 
the  first  place,  except  that  instead  of  the  milling  cutters 
used,  as  in  figs.  7  and  8,  an  emery  wheel  is  used,  as  in 
fig.  13.  Special  automatic  machines  are  built  for  this 
purpose,  and  the  advantages  claimed  are  that  the  height 
of  the  tooth  is  not  decreased,  because  of  the  fact  that  the 
wheel  is  at  work  on  two  surfaces,  so  that  the  cutter  does 
not  have  to  be  re-heated  and  re-hardened  after  a  short 
period  of  wear.  This  advantage  disappears,  however, 
because  it  has  been  ascertained  that  the  deepening  of  the 
tooth  by  grinding  requires  the  removal  of  so  much  mteal 
that  a  great  deal  of  time  is  required,  if,  indeed,  the  whole 
centre  is  not  thrown  out  of  shape  by  the  heating  that 
results  from  such  a  grinding.  So  that  the  concensus  of 
opinion  is  that  one  of  the  first  two  methods  of  grinding  on 
the  clearance  edge  is  that  to  be  preferred. 

It  is  of  the  utmost  importance  that  this  grinding  should 
be  done  on  a  well-built  and  reliable  machine,  for  no 
machine  having  to  do  with  milling  can  so  easily  get  out 
of  adjustment  and  do  bad  work  as  an  emery  grinder ; 
and  then  when  bad  work  has  been  done,  it  is  usually  first 
detected  when  a  job  has  been  spoiled  in  shaping.  Good 
emery  grinders  and  skilful  operators  of  the  same  are,  there- 
fore, quite  as  important  as  the  milling  machines  and  cutters 
themselves.  It  is,  then,  not  only  necessary  that  the  cutting 
and  clearance  surfaces  should  be  ground  to  the  proper 
angles,  but  that  the  grinding  should  be  so  carefully  done 


FiQ.  11. — Testing  the  Clearance  Angle. 


that  the  edges  of  the  teeth  shall  not  be  heated.  If  during 
the  grinding  with  an  emery  wheel  the  teeth  of  the  cutter 
are  heated  to  such  an  extent  that  they  turn  blue,  the 
grinder  can  easily  obliterate  all  traces  of  his  carelessness  by 
simply  passing  the  wheel  once  gently  over  the  surface,  and 
then  it  will  not  be  detected  until  some  defective  piece  of 
work  is  turned  out,  when  the  workman  and  foreman  will 
be  more  apt  to  attribute  it  to  the  faulty  hardening  of  the 
cutter  than  to  the  man  who  ground  it.  For  these  reasons 
it  is  not  well  to  grind  the  face  of  the  tooth,  because  over- 
heating is  at  once  visible,  and  the  workman  has  a  chance 
to  cover  the  mistake.  The  simplest  means  of  avoiding 
heating  in  grinding  is  to  use  a  wet  wheel — a  method  that 
is  most  feasible  with  the  Gould  and  Eberhardt  machine, 
where  a  strong  stream  of  water  may  be  directed  against 
the  work,  and  not  one  drop  be  thrown  out.  It  has  also 
been  frequently  observed  that  of  all  things  connected  with 
the  careless  handling  of  the  grinding  machine,  the  over- 
heating of  the  stock  is  the  most  common.  An  efficient 
wet-grinding  machine  for  working  on  all  sorts  of  ordinary 
milling  cutters  does  not  seem  to  have  been  brought  out  as 
yet,  and  therefore  the  field  is  open  to  some  skilful  designer 
to  fill  the  gap. 

By  careful  watchfulness  over  the  grinding  machine,  faulty 
grinding  can  frequently  be  avoided.  If,  for  example,  it 
may  be  remarked  in  passing,  a  strong  stream  of  sparks  is 
produced  in  the  sharpening  of  a  cutter,  it  is  safe  to  conclude 
that  too  much  metal  is  being  removed  at  a  time,  and  that 
the  cutter  will  be  heated  and  left  out  of  round.  Again,  if 
when  at  a  short  distance  from  it  the  emery  wheel  is  heard 
to  work  with  a  series  of  dull  blows,  it  will  be  found  that 
it  is  not  cutting,  but  is  merely  sliding  over  the  teeth  of 
the  cutter  and  heating  them.    A  noisy  emery  wheel  is 
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either  dirty  or  glazed  over  and  must  be  turned  down,  else 
it  is  hard  and  fine  grained.  A  properly  working  emery 
wheel  produces  a  steady  ringing  tone,  which  is  recognised 
at  once  as  evidence  that  it  is  cutting.  In  short,  wide-open 
eyes  and  sharp  ears  are  the  most  efficient  assistants  to  the 
careful  grinder. 

For  a  long  time  now  milling  cutters  of  large  diameter 
have  not  been  made  of  a  single  piece,  but  with  a  number  of 


Fig.  12.  F-O-  13. 

inserted  teeth.  Tlie  fastening  of  these  teeth  in  the  cutter 
head  is  accomplished  by  means  of  screws,  keys,  or  by 
casting  them  in.  Experience  with  certain  forms  of  these 
inserted  teeth  has  been  that  with  the  ordinary  forms  of  axial 
and  radial  cutters  the  pitch  must  be  made  greater  and  the 
teeth  stronger.  Hence  the  shape  shown  in  fig.  14  has  been 
developed,  which  differs  slightly  from  that  shown  in  fig.  3, 
in  that  the  clearance  surfaces  are  made  broader  and  the 
curve  at  the  root  of  the  tooth  sharper.  The  difference  from 
the  form  of  fig.  3  is  really  very  slight,  for  in  place  of  the 
curved  clearance  surface  R  it  is  straight.  Teeth  of  this 
form  are  made  in  the  same  way  as  those  of  fig.  3,  with 
the  exception  of  the  clearance  surface,  which  is  first  cut 
with  a  miller,  and  then,  after  hardening,  is  ground  with 
a  hollow  wheel,  as  shown  in  the  second  method,  fig.  12. 
Milling  cutters  of  this  kind  when  run  upon  strong  well-built 
machines  are  capable  of  taking  a  very  heavy  cut  with  a 
comparatively  small  expenditure  of  power. 

A  few  words  should  also  be  said  regarding  the  screw 
shape  or  longitudinal  pitch  of  the  teeth.    The  twist  of  the 


IS 


Fio.  14.  Fig.  15. 

teeth  is  a  necessity  to  ensure  that  the  whole  of  the  work 
shall  not  at  any  instant  be  thrown  entirely  upon  one  tooth, 
and  that  the  cut  shall  be  a  drawing  one,  so  as  to  clear 
itself  well.-  A  diamond-shaped  cutting  edge  is  a  necessity. 
In  ordinary  cylindrical  milling  cutters  the  cutting  edge  of 


the  tooth  usually  stands  at  an  angle  of  from  15  to  20 
degrees  with  the  centre  line,  and  it  is,  furthermore,  imma- 
terial whether  it  leads  to  the  right  or  the  left.  In  ver(;ical 
and  side-cutting  millers,  such  as  bar  cutters  used  for 
profiling,  that  twist,  on  the  other  hand,  should  be  from 
left  to  right  when  looked  at  from  above,  if  the  cutter  is 
to  be  used  in  a  hole,  since  a  left-handed  twist  would  tend 
to  carry  the  chip  downward,  and  also  force  the  piece  being 
operated  upon  down  against  the  table  or  platen.  Bar 
cutters,  which  also  work  at  the  ends,  as  well  as  the  regular 
end  mills,  nmst  have  teeth  leading  to  the  right,  and  it  is 
especially  necessary  that  the  rake  or  cutting  angle  of 
these  end  cutters  should  l)e  quite  blunt.  For  bar  cutters 
working  on  the  sides  only,  the  inclination  of  the  cutting- 
edge  to  the  axis  of  the  cutter  may  be  made  larger,  and  rise 
to  from  30  to  40  degrees,  which,  especially  on  -wrought  iron, 
gives  a  marked  advantage  in  cutting.  In  the  case  of  end 
cutters  this  angle  should  not  be  more  than  20  degrees,  else 
the  teeth  at  the  end  will  be  made  too  sharp,  as  in  fig.  15, 
and  thus  be  too  easily  broken  ;  whence  the  twist  angle  of  the 


cutting  edge  which  becomes  the  rake  angle  of  the  end 
teeth  should  be  limited  to  20  degrees  at  the  highest,  instead 
of  the  30'  degrees  previously  recommended. 

It  remains  now  to  say  a  few  words  regarding  the 
hardening  of  milling  cutters,  a  subject  which  has  already 
been  frequently  discussed.  For  the  machinist  in  small 
shops  where  a  special  hardening-  plant  is  not  provided,  and 
where  the  milling  cutters  must  be  hardened  in  the  shop 
smithy,  a  few  practical  suggestions  will  not  be  out  of  place. 
It  is,  of  course,  self-evident  to  the  veriest  tyro  of  a 
machinist  that  only  the  very  best  of  steel  should  be  used 
for  milling  cutters.  This  necessitates  a  very  careful 
manipulation  in  itself,  aside  from  the  dangers  to  which  the 
steel  is  subjected  by  the  many  forms  into  which  it  may  be 
put.  In  order  to  avoid  internal  stresses  of  the  metal, 
milling  cutters  ought  under  all  circumstances  after  being 
formed  and  before  hardening  to  be  heated  once  to  a  red 
heat.  This  heating  can  be  done  in  an  oven,  or,  in  the 
absence  of  this,  in  a  plate  metal  box  or  piece  of  pipe  in 
which  it  is  packed  in  charcoal.  The  whole  may  then  be 
raised  to  the  hardening  temperature  of  from  1,600  to  1,900 
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deg.  Fall,  iu  au  open  fire,  and  afterwaid.s  left  to  cool  either 
in  the  oven  or  box.  The  heating  for  hardening  can  al«<) 
he  done  in  a  closed  box  when  no  lead  bath  or  muffle  furnace 
is  available.  In  order  to  prevent  the  slightest  particle  of 
oxidation  it  will  be  well  to  coat  the  cutter  befo're  heating 
with  a  layer  about  '/".in.  thick  of  heavy  .soft  soap.  The 
temperature  of  the  hardening  water  should  under  no  circum- 
stances be  less  than  70  deg.  Fah.  A  mixture  of  31b.  of 
soft  soap  and  1  qt.  of  muriatic  acid  in  25  gal.  of  hard 
water  will  materially  assist  in  the  hardening,  especially 
by  delaying  the  cooling  of  the  sharp  edges  of  the  teeth 
somewhat,  and  thus  lessening  the  internal  tension  witliout 
acting  in  any  way  prejudicially  to  the  hardening. 

Figs.  16  and  17  illustrate  a  very  simple  and  effective 
apparatus  for  submerging  milling  cutters  in  the  liardening 
bath.  Fig.  16  is  intended  for  use  with  small  cutlers,  and 
consists  of  a  ring  with  a  stem  and  hook,  and  is  made  from 
a  piece  of  |  in.  or  §  in.  round  iron.  Tlie  ring  is  fitted  with 
a  net  made  of  about  '/,f,  in.  wire,  so  as  to  form  a  sort  of 
coarse-meshed  sieve.  The  heated  cutter  is  placed  upon 
this  and  slowly  submerged,  care  being  taken  to  always  hold 
it  vertically,  and  then  to  move  it  about  beneath  the  surface 
until  the  hissing  can  no  longer  be  heard,  when  the 
apparatus  may  be  suspended  from  its  hook  and  left  until 
the  piece  is  thoroughly  cooled.  The  wire  mesh  gives  the 
water  access  to  the  bore  in  the  piece,  as  well  as  to  all 
portions  of  the  teeth.  End  millers  should  be  placed  upon 
the  netting  with  the  teeth  uppermost,  so  that  the  thin 
portions  may  be  cooled  last  and  be  fixed.  Otherwise  there 
will  be  danger  of  cracking.  Fig.  17  is  a  similar  arrange- 
ment for  large  and  heavy  cutters,  which  a  man  could  not 
readily  handle  alone.  The  ring  may  be  made  of  band  iron 
from  ^  in.  to  ^/.c  in.  thick  and  about  2  in.  wide,  with  holes 
for  the  fastenings  of  the  wires.  The  handle  made  of  round 
iron  is  fastened  to  the  ring  with  two  rivets  on  each  side. 
For  submerging  heavy  cutters  a  bar  may  be  passed  through 
the  handle,  and  tlie  whole  manipulated  liy  a  man  at  each 
end.  While  the  hardenini>-  is  Ijeing  done  tlie  room  should 
he  free  from  draughts,  and  glaring  daylight  or  bright  sun- 
shine should  be  deadened  b}'  jjainting  the  windows  or 
covering  them  with  curtains. 

A  milling  cutter  in  miskilful  hands  can  be  ruined  in  a 
few  minutes  by  a  workman  who  does  not  understand  that 
everything  depends  upon  deliberation  and  care.  Proper 
manipulation  on  the  machine  is  therefore  as  essential  as 
the  proper  shajie  and  preparation.  A  whole  chapter  could 
well  l)e  written  regarding  the  use  of  cutters  in  the  milling 
machine,  but  the  limitations  of  space  foibid,  and  we  will 
confine  ourselves  to  a  few  words.  The  speed  of  cutting, 
the  feed,  and  the  depth  of  the  cut  nmst  be  govei'ned  by 
the  material,  the  character  of  the  cutter,  and  especially  the 
character  of  the  work  and  the  shape  of  the  piece.  The 
speed  of  the  cutter  is  alone  dependent  on  the  type  of 
cutter,  the  feed,  and  the  depth  of  the  cut.  It  is  customary 
in  cases  of  doubt  to  run  the  cutter  at  a  certain  given  speed, 
and  then  crowd  the  feed  until  the  limits  of  heating  are 
reached,  or  up  to  the  strength  of  the  machine  and  the 
resistance  of  the  material. 

The  following  speeds,  however,  will  be  found  to  be  very 
satisfactory :  For  cast  iron — roughing,  35  ft.  per  minute  ; 
finishing,  45  ft.  For  wrought  iron,  with  water  cooling — 
roughing,  40  ft.  ;  finishing,  65  ft.  For  cast  steel,  with  water 
cooling — roughing,  45  ft.  ;  finishino-  GO  ft.  For  l)ronze 
Ijeai'injjs — roughing,  75  ft.  ;  finishing,  100  ft. 

AVitli  star-shaped  cutters,  whose  sharp  edges  are  easily 
IjroVen,  somewhat  lower  speeds  than  these  must  be  used, 
and  the  rate  of  feed  per  revolution  must  be  reduced  also. — 
G.  L.  F.,  in  Machinery. 


Mr.  Peter  Brotherhood,  engineer.  Belvedere  Road, 
London,  S.E.,  sends  copy  of  liis  new  catalogue  of  air-compressing 
nipchinery.  Tlie  consist  of  single  and  two  stage  belt  and  steam 
driven  air  compressors  for  pressures  ranging  from  20  to  218  lb. 
per  square  incli. 


THE  TENDENCIES  OF  BRITISH  LOCOMOTIVE 
DESIGN. 

By  J.  F.  Gairxs. 

It  is  claimed  by  some  writers,  trustwortiiy  and  otherwise, 
that,  compared  with  stationary  and  mai-ine  practice,  loco- 
niotive  design  has  lagged  behind  in  the  course  of  years 
as  regards  economy  and  efficiency  in  steam  production  and 
steam  consumption ;  and  that,  in  view  of  the  great 
improvements  in  the  various  designs  of  engines  and  boilers 
which  are  to  be  found  in  our  factories  and  steamers  as 
compaied  with  those  in  use  a.  lialf-centuiy  ago,  the 
locomotive  does  not  show  up  favourably. 

This  nuiy  be  true  to  some  extent,  if  one  does  not  take 
into  account  the  great,  di^erences  between  a  travelling 
}jower  station,  wliich  has  toi  be  complete  in  itself,  which  is 
strictly  limited  in  dimensions,  and  which  has  to  do  an 
amount  of  woi'k  wliich  varies  almost  from  second  to  second 
(the  variation  referring  not  only  to  power  developed,  but 
also  to  speed  a.nd  cliange  of  circumstances),  and  stationary 
plant  or  the  power  equipment  of  a  steamer,  where  dimen- 
sions are  not  limited  (or,  if  limited,  only  to  a  slight  extent), 
the  work  being  done  on  a  larger  scale,  at  an  almost 
uniform  and  continuous  rate  and  under  comparatively 
convenient  conditions,  without  being  subjected  to  incessant 
vibrations  and  shocks;  but  it  is  certainly  not  true  as  a 
di)eLt  statement.  For  the  locomotive,  designs  have  to  be 
adojjted  which  admit  of  the  best  all-round  results  being 
olitained  with  the  greatest  average  economy  ;  the  stationary 
and  the  marine  boiler  and  engine  can  be  designed  for  almost 
unvarying  conditions,  and  so  as  tO'  obtain  the  best  results 
possible  by  high-class  design,  economical  use  of  fuel,  good 
steam  distribution,  and  full  advantage  from  compounding. 

It  will  thus  be  seen,  although  the  writer  has,  of  course, 
only  indicated  a.  line  of  argument,  that  a  fair  comparison 
cannot  be  made  between  the  locomotive  steam  engine  and 
the  stationary  or  marine  engine.  Kecent  locomotive  design 
and  work  has  shown  that,  bearing  in  mind  the  conditions 
and  restrictions,  it  would  be  hai'd  to  find  a  more  satisfactory 
niachine  than  is  the  locomotive  to-day,  and  that  as  the 
requirements  become  more  severe,  so  our  locomotive 
engineers  rise  to  the  occasion,  and  their  creations  are  not 
only  powerful  and  capable  of  first-olass  work,  but  in  pro- 
portion to  the  increase  in  jjower'  available,  there'  are  also 
increases  in  the  economy  of  fuel  consumption  and  in  general 
trustworthiness. 

In  this  article  it  is  purposed  to  set  forth  the  principal 
features  of  recent  locomotive  design  in  Great  Britain,  and 
to  trace  the  thread  of  development,  thus  indicating  ''  The 
Tendencies  of  British  Locomotive  Design." 

The  most  notable  feature  in  connection  with  recent 
design  is,  of  course,  the  vast  increases  in  boiler  dimensions 
and  the  ^n'eat  augmentation  of  heating  surfaces,  this  latter 
representing  one  of  the  principal  considerations  which 
affect  the  steam  generative  efficiency  of  the  boilei'.  To 
some  extent  these  increases  are  due  tO'  the  fact  that  lai'ger 
cylinders  than  used  to  be  general  now  have  tO'  be  supplied 
with  steam,  and  that  more  frequently  for  a  given  speed, 
as  smaller  driving  wheels,  four-coupled  and  six-coupled,  are 
riow  the  rule  instead  of  large  uncoupled  wheels  as  hereto- 
fore ;  but  the  additional  heating  surface  (considered  all  as 
effective)  is  also-  required  because  of  the  higher  steam 
pressures  now  in  vogue,  without  which  it  would  be  impos- 
sible to  obtain  the  requisite  power  for  present  day  work 
except  by  means  of  a  boiler  (low  pressure)  of  almost 
impossible  dimensions  supplying  very  large  cylii^ders,  or 
three  or  four  of  them.  Such  an  arrangement  as  the  latter, 
or  what  must  be  inteii^reted  as  such,  was  recently  suggested 
in  a  leader  to  the  Engineer,  but  experience  seems  to  show 
that  it  could  not  be  canied  into  practice.  There  would  be 
advantaq;es  as  repjards  less  wear  a.nd  tear  of  boilers,  for 
the  modem  high-pressure  boilers  are  certainly  rather  heavy 
on  repairs  ;  but  how-  the  requisite  steam  is  to  be  obtained 
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and  utilised  to  equal  the  power  of  one  of  the  present  loco- 
motive giants  is  not  so  easily  understood,  more  especially 
as  some  locomotives  already  in  use  show  a  tendency  to 
.''  run  out  of  steam "  when  hard  pressed. 

So  important  is  the  need  for  ample  steam  generative 
power  at  a  high  pressure  that  many  engineers  now  provide 
boilers  of  such  dimensions  as  to  cause  the  evolution  of  a 
new  type  (reckoned  according  to  the  wheel  arrangement) ; 
and  in  other  cases  newer  locomotive  types  characterised 
by  cylinder  and  wheel  aiTangements  not  heretofore  used 
or  similarly  applied,  together  with  the  improved  large 
boilers,  have  been  introduced,  whereby  the  required  tractive 
power  can  be  obtained  and  applied. 

The  principal  of  the  recent  express  types  is  that  known  as 
the  Atlantic  (4 — i — 2)  type,  comprising  a  leading  bogie, 
four  coupled  wheels,  and  a  trailing  canying  axle.  Some 
writers  appear  to  find  inherent  virtue  in  the  type,  but  the 
marked  superiority  and  wonderful  work  done  by  the 
"  Atlantic  "  engines  in  all  parts  of  the  world  is  not  due 
to  their  being  of  the  '■  Atlantic  "  type,  but  because  of  other 
factors  which  have  caused  the  introduction  of  that  wheel 
arrangement,  or  are  rendered  possible  by  it.  The  principal 
advantage  attending  the  4 — i — 2  type  is  undoubtedly  that 
the  firebox  is  unlimited  by  the  coupled  wheels,  another 
important  advantage  being  increased  steadiness  at  high 
speed.  In  the  ordinary  four-coupled  engine  it  is  usual  to 
place  the  firebox  between  the  coupled  axles,  and  the 
dimensions  of  the  firebox  are  therefore  restricted  more  or 
less ;  but  by  placing  the  coupled  wheels  forAvard  of  the 
firebox  any  limitations  from  this  cause  are  obviated.  The 
trailing  canying  axle  is  a  necessity  for  supporting  purposes, 
but  as  the  rear  pair  of  wheels  are  of  comparatively  small 
diameter  the  firebox  is  unaffected.  It  may  be  said  that 
the  length  of  the  boiler  barrel  is  as  important  as  the  use 
of  the  large  firebox,  but  that  this  is  not  so  considered  in 
all  quarters  is  shown  by  the  fact  that  in  many  of  our 
apparently  long-boilered  ''  Atlantic  "  engines  a>  portion  of 
the  barrel  is  made  to  serve  as  an  extended  smokebox,  the 
actual  length  of  the  boiler  barrel  being  only  2  ft.  or  3  ft. 
longer  than  that  of  many  a  4 — 4 — ^0  engine.  Further, 
although  we  pride  ourselves  in  this  country  on  the 
symmetrical  appearance  and  comparative  beauty  of  our 
locomotives,  there  is  no  reason  why  the  boiler  of  a  four- 
coupled  bogie  engine,  if  a  long  boiler  is  required,  should 
not  be  extended  forward  so  that  the  chimney  comes  in  line 
with  the  leading  axle  instead  of  with  the  pivot  of  the 
bogie.  Another  matter  causing  the  introduction  of  ten- 
wheeled  engines  is  the  necessity  for  a,  reasonable  distribution 
of  weight,  but  it  cannot  be  denied  that  one  of  the  principal 
reasons  for  the  "  Atlantic  "  type  in  the  place  of  its  origin — 
the  United  States — was  the  necessity  for  providing  a.  huge 
firebox  unhampered  by  a  coupled  axle.  In  this  country 
tlie  fullest  advantage  has  not  been  taken  of  the  firebox 
possibilities  of  the  4 — 4 — 2  type,  as  thei-e  are  many  engines 
which  have  been  built  with  this  Avheel  arrangement  for 
other  reasons,  and  on  some  lines  —  Great  Central,  for 
instance — there  are  engines  whose  fireboxes  admit  of  either 
the  4 — 4^ — 2  or  the  4 — 6 — 0  arrangement  of  wheels. 

The  use  of  six-coupled  wheels  for  express  trafiic  is  the 
result,  pure  and  simple,  of  the  vast  increases  of  train 
weights  which  recent  years  have  brought  forth.  It  can 
never  be  claimed  that  the  use  of  three  coupled  axles  is 
adopted  by  choice,  for  even  the  best  of  coupled  engines, 
four  or  six-coupled,  rides  harder,  and  is  subjected  tO'  more 
severe  strains  than  a  single-driver  engine,  and  the  six- 
coupled  engines  are,  and  must  be,  rather  heavy  on  repairs 
and  liable  to  "knocking  themselves  about"  when  high- 
speed work  is  the  rule.  Indeed,  some  of  the  most  successful 
of  them  are  said  to  require  "  thrashing  "  on  occasion  to  get 
the  required  speed  out  of  them. 

But  the  needs  of  to-day  have  compelled  the  use  of  these 
engines  for  fast  work,  and  although  thc're  are  signs  of  a 
de.sire  among  locomotive  engineers  to  obtain  the  required 
results  as  far  as  possible  with  four-conpled   wheels,  if 


possible — an  instance  which  may  be  thus'  interpreted  is 
provided  by  Mr.  Worsdell's  new  "  Atlantic  "  engines  after 
several  years'  use  of  six-coupled  engines  for  fast  main  line 
work  on  the  Nortli-Eastern  Railway — in  preference  to  the 
multiplication  of  coupled  wheels  (or  "  tied  legs,"  as  some 
railway  men  have  expressively  termed  them),  the  4 — 6-  0 
type  has  undoubtedly  come  to  stay.  The  great  tractive 
power  now  required  is  also  a  factor,  for  if  a  large  portion 
of  the  weight  of  the  locomotive  is  to  be  utilised  for  adhesion, 
three  axles  become  almost  a  necessity  for  transmitting 
the  work  done  by  the  steam  in  the  .engine  cylinders  and 
for  distributing  the  work  over  more  than  two  axles  without 
unduly  loading  any  one  axle. 

The  foregoing  remarks  are  more  correctly  notes  upon 
tlie  ■  subject  of  this  article,  for  to  adequately  deal  with 
the  matter  many  articles  would  be  necessary,  but  the 
"'  tendencies  of  recent  design  "  may  be  briefly  summarised 
as  follows  :  — 

(1)  The  extensive  use  of  ten-wheeled  engines  for  express 
traffic^ — four-coupled  and  of  "  Atlantic  '•'  type  where  possible, 
and  six-coupled  where  gradients,  etc.,  render  this  absolutely 
necessary. 

(2)  Large  boilers  and  fireboxes,  with  a  heating  surface 
approaching  or  exceeding  2,000'  square  feet.  In  America 
this  is  not  a  very  large  figure,  but  in  this  country,  in  view 
of  the  good  quality  of  coal  generally  available,  this 
represents  a.  noteworthy  feature  of  locomotive  practice. 

(3)  High  steam  pressure,  of  180Tb.  to  2001b.  per  square 
incli.  It  is  probable  that  pressures  of  more  than  2001b. 
will  come  intO'  use,  as  is  already  the  case  on  the  Continent 
for  a  number  of  locomotives'. 

(4)  The  general  adoption  of  conqjounding  for  locomotives 
is  also-  among  the  probabilities  of  the  near  future.  Little 
has  been  said  on  this  question  in  this  article  for  lack  of 
space,  as  the  subject  cannot  be  properly  dealt  with  except 
at  considerable  length.  There  is  no  question  that  when  a 
satisfactory  compound  system  adapted  for  locomotive  use 
is  forthcoming  there  will  be  a.  reversion  of  opinion  in  favour 
of  the  compound  use  of  steam,  especially  as  the  limits  of 
non-conqiound  working  cannot  be  far  off  and  considerations 
of  economy  in,  fuel  consumption  will  soon  render  com- 
pounding imperative.  There  are  several  compound  systems 
v/hich  are  certainly  successful,  but  there  is  none  which  is 
so  satisfactory  that  it  can  be  said  to-  meet  requirements  in 
all  respects,  and  until  a  comparatively  perfect  system  is 
evolved  the  problem  of  simple  versus  conqDound  will  remain 
unsolved.  Each  system  and  improvement  brings  us  nearer 
to  the  perfect  system,  and  there  is  no  doubt  it  will  not  be 
very  long  before  we  find  compound  locomotives  in  common 
use;  but  the  writer  will  maintain,  after  very  careful  study 
and  impartial  consideration  of  the  matter,  and  notwith- 
standing the  laudatory  and  certainly  deserved  eulogies  of 
the  Worsdell-von  Borries,  Webb,  Smith,  de  Glelm,  Golsdorf, 
Vauclain,  and  other  systems,  that  the  ideal  and  really 
satisfactory  system  is  not  yet  forthcoming.  Wlien  it  does 
appear,  the  stea.m  locomotive  will  receive  a  new  lease  of 
life,  and  the  universal  adoption  of  electric  traction,  so  often 
pro]ihesied  by  electrical  engineers,  will  be  yet  further 
postponed. 


Society  of  Engineers'  Jubilee  Dinnfb. — The  jubilee 
dinner  of  the  Society  of  Enginers  was  held  on  the  14th  inst.,  in 
the  Hotel  Cecil,  Mr.  David  Butler,  the  president,  in  the  chair. 
After  the  loyal  toasts,  Sir  J.  Colomb,  replying'  for  "  The 
Imperial  Forces  of  the  Crown,"  acknowledged  their  indebtedness 
to  science,  especially  for  those  inventions  which  overcame  to  so 
large  a  degree  the  difficulties  of  distance,  and  aided  in  the 
realisation  of  the  ideal  of  to-day — "  One  flag,  one  fleet,  one 
throne."  Sir  W.  Christie  briefly  proposed  the  toast  of  the 
evening,  to  which  the  chairman  responded  in  the  name  of  the 
society,  which,  he  said,  was  the  third  oldest  institution  of 
ensfineers.  Mr.  M.  Wilson  proposed,  and  Mr.  H.  Jennings 
responded  for  tlie  guests,  and"  the  programme  concluded  with  a 
hearty  toast  in  honour  of  Mr.  Niu-sey,  the  secretary,  who  said 
he  had  been  at  45  annual  dinners  of  the  society,  and  watched 
it  through  all  the  stages  of  its  growth. 
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INVENTIONS  OF  THE  WEEK. 

By  Marks  and  Clerk.  The  Practical  Engineer  Patent  Agency, 
18,  Southampton  Buildings,  Chancery  Lane,  London,  W.C.; 
30,  Cross  Street,  Manchester;  and  13,  Temple  Street, 
Birmingham. 

The  jirst  dale  yiven  a  ter  the  number  of  each  speci/rcation  is  the  date 
of  application.  The  second  date  is  that  of  the  advertisement  of 
acceptance  of  the  complete  specification. 

The  fjllvwiny  accepted  speciiications  were  advertised  on  the  date 
mentioned,  and  within  tiro  month.'<  of  such  date  any  person  property 
interested  can  oppose  the  .fca/iny  and  grant  of  the  patent  hij  ijiviwj 
formed  notice  thereof  at  the  Patent  Office. 

Copies  of  any  specif  cation  herein  referred  to,  or  of  any  other 
published  patent  specif  cation,  will  be  forwarded  post  free  for  one  shilling 
upon  application  bciwj  sent  to  Messrs.  Marks  and  Clerk  at  either  of 
the  above  addresses. 

Cutting  Spur  or  Gear  Wheels.  H.  H.  Lake.  (Commu- 
nicated by  J.  E.  Reinecker,  of  Gennany.)  No.  25273,  of  19th 
November,  1903.  Ad.  of  ac,  November  23rd,  1904. — This 
invention  has  refei-enoe  to  a  process  of,  and  apparatus  for, 
cutting  the  teeth  of  gear  and  spur  wheels.  The  teeth  are  cut 
to  present  a  constantly  increasing  tapering,  relatively  to  the 
theoretically  correct  form  from  the  central  portion  which 
retains  the  normal  form,  for  the  purpose  of  obviating  noise 
such  as  is  occasioned  by  correctly  cut  teeth.  The  method  of 
cutting  gear  wheels  is  by  the  relative  displacement  of  tool 
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Specification  No.  25273,  of  1903. 
and  work  corresponding  to  the  relative  displacement  of  gear 
wheel  and  gear  wheel,  in  addition  to  the  reciprocating  opera- 
tive_  displacement  of  the  tool,  consisting  in  that  the  tool 
receives  a  feed  towards  the  work,  and,  if  desired,  it  is  displaced 
along  the  line  of  development,  which  is  slightly  bent  in 
correspondence  with  the  tapering  instead  of  in  a  straight  line 
of  development,  the  feed  movement  being  preferably  in  positive 
dependence  upon  the  actual  operative  displacement.  Fig.  1 
is  a  front  view,  fig.  2  a  rear  view,  and  fig.  3  a  side  view  from  the 
right  side  of  fig.  1  of  such  a  machine. 

Rock  Drill.  J.  T.  Blackett.  No.  25569,  of  23rd  November, 
1903.  Ad.  of  ac,  November  23rd,  1904.— This  invention 
relates  to  rock-drilling  machines,  and  consists  in  means  whereby 
when  the  drill  or  cutting  tool  meets  an  unduly  hard  substance 
or  great  resistance  it  is  automatically  drawn  back  in  the  bore 
hole  and  automatically  fed  forward  again,  these  operations 
being  repeated  until  the  obstruction  is  removed,  whereupon 


the  drill  spindle  and  screw  bar  will  he  automatically  fed  for- 
ward again  as  in  normal  working.  The  illustration  is  a 
sectional  elevation,  showing  the  invention  applied  to  a  motor- 


Specification  No.  25569,  of  1903. 
driven  rock-drilling  mechanism  in  which  a  clutch  pinion  is 
employed  for  throwing  the  screw  bar  or  drill  spindle  into  and 
out  of  gear  with  the  driving  shaft. 

Steam  Steering  Gear  for  Vessels.  A.  B.  Brown.  No. 
28550,  of  29th  December,  1903.    Ad.  of  ac,  November  23rd, 


Fig.  3. 

Specification  No.  28550,  of  1903. 
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I'JOi. — This  iiiventiou  relates  to,  in  steam  steering  gear  of  the 
type  in  which  duplex  double-acting'  engiins  arc  employed,  the 
provision  of  a  steam  casing-  liavino^  opposite  valve  scatings, 
termed  vi'ith  duplicate  parts  connected  in  corresponding  pairs 
and  communicating  with  the  ends  of  tlie  cylinders,  in  com- 
bination with  an  annular  valve,  with  means  for  driving  and 
mechanism  connect'ed  to  difi'crential  gear  for  setting  and  for 
returning  the  valve  to  its  normal  position.  Fig.  1  is  a  side 
elevation  partly  in  section,  and  fig.  2  is  a  part  sectional  plan 
view  of  a  steam  steering  gear  constructed  according-  to  this 
invention,  and  iig.  3  is  an  end  elevation  of  the  engine  cylinders 
and  steam  casing  with  one  valve  seating  exposed. 

Apparatus  for  Automatically  Stopping  Trans- 
mission of  Rotary  Motion.   A.  GAnNiscHEWKsv.  No.  139,  of 

2nd  January,  1904.  Ad.  of  ac,  November  23rd,  1904. — This 
invention  relates  to  an  apparatus  automatically  stopping  trans- 
mission of  rotary  motion,  and  consists  in  the  combination  with 
a  driving  wheel  M  of  an  adjustable  toothed  rim  F ;  of  levers 
R  R'  pivoted  about  pins  mounted  on  the  spokes  and  connected 
by  liingevs  to  leavers  s  .s'  and  T  T',  the  latter  pivoted  about 


Fig.  1. 

Specification  No.  13U.  of  1904. 
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Fig.  1.  Fig.  2. 

Specification  No.  574,  of  1904. 
.January,  1904.    Ad.  of  ac,  23rd  November,  1904. — This  inven- 
tion relates  to  the  construction  of  an  armature  for  a  dynamo- 


pins  ?i7i';  of  sin-ings  A  A'  deflecting  the  long  arms  of  the 
levers  R  R',  the  shorter  arms  of  which  are  brought  to  rest 
with  their  sliding  parts  f  f  against  projections  on  the  toothed 
rim  F,  and  transmit  to  the  latter  the  rotary  motion  of  the 
wheel;  of  rods  PP'  pulling  the  parts  f  f  towards  the  centre  of 
Uie  wlieel  when  the  levers  R  R'  are  turned,  the  wheel  thus 
being  disengaged  from  the  toothed  rim;  of  levers  z  z'  holding 
back  the  springs  B  B',  when  the  apparatus  is  acting  normally, 
and  finally  of  the  stop  hooks  f  t'. 

Construction  of  the  Armatures  of  Dynamo-electric 
Machines  and  Electric  Motors,  for  Facilitating  their 
Mounting  upon  the  Shaft.    E.  S.  G.  Rees.   No.  574,  of  9th 


ek'ctric  machine  or  electric  motor  of  which  a  ])ortiou  for 
fixture  directly  to  the  shaft  is  foi-med  »ei)aratcly  from  an  outer 
portion  which  carries  the  armature  winding  and  commutator. 

Chain-connecting  Shackle.  U.  H.  T.akh.  Comniunicatcd 
from  (iermaiiy  by  Uuisburger  M  aschinen-J}au-.\kt-Ges-vorm 
Bechem  und  Keetman,  of  Duisburg.)  No.  985,  of  14th  January, 
1904.  Ad.  of  ac,  November  23i-d,  1904. — 'i'his  invention  has 
reference  to  a  now  form  of  chain  connecting  shackle  with  two 
closing  cheeks  holding  together  the  ends  of  a  laterally  n|)en 
Fin,  1.  Fig.  2. 


Fio.  3. 

Spscification  No.  ytS,  of  1904. 

chain  link,  the  arrangement  of  the  two  link  ends  to  he  con- 
nected with  supports  passing-  around  their  entire  periphery  in 
ctrresponding  recesses  of  the  closing  cheeks.  Fig.  1  illustrates 
a  constructional  form  of  the  shackle  in  side  elevation,  with 
one  closing  cheek  removed,  fig.  2  a  section  on  line  C  D  of  fig. 
1,  and  fig.  3  a  section  on  the  junction  between  chain  link  and 
closing  cheek. 

Securing  and  Connecting  of  Valves  or  ''Clacks"  to 
Valve  Spindles  ana  the  like.  Is.vac  Storey  and  Kons  Ltd. 
AND  C.  Ely.  No.  1136,  of  16th  January,  1904.  Ad.  of  ac, 
23rd  Nove'nber,  1904. — This  invention  has  reference  to  the 
securing  of  valves  to  valve  spindles,  and  in  combination,  a 
spindle  having  a  collar  or  enlargement  or  prepared  extremity 
integral  therewith,  an  unguided  valve  having  or  carrying  a 
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Specification  No.  1130,  of  1904. 

tubular  extension,  said  tubular  exteusiou  being  loosely  secured 
to  or  caused  to  embrace  said  collar  or  prepared  extremity  to 
attach  the  valve,  said  valve,  when  so  connected,  being  capable 
of  slight  angular  or  oscillating  movement  so  as  to  freely 
accommodate  itself  to  its  seat.  Fig.  1  is  a  side  elevation  of 
a  valve  spindle  formed  with  a  collar  or  enlargement,  and  also 
of  a  valve  formed  with  an  extension  in  accordance  with  one 
form  of  this  invention,  and  fig.  2  shows  the  valve  spindle  and 
valve  connected  together. 
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Safety  Valve.  U.  A.  Hov.  No.  (j820,  uf  21st  March,  1^904. 
Ad.  of  ac,  23id  November.  1904. — This  invention  lias  reference 
to  the  I'onibiuation  with  a  duplex  safety  valve  of  a  pop-regiilat- 
iiio-  valve,  which  controls  the  outlet  of  a  passage  which  corn- 


Specification  N  I.  CS20,  of  1904. 

Duiiiicates  with  an  annular  chamber  surrounding-  e-ach  valve, 
and  enclosed  by  an  annular  lip  carried  by  the  valve.  The  valve 
is  specially  adapted  for  uss  on  locomotives,  but  may  be  applied 
to  any  type  of  steam  generator. 

Surface  Condenser.  N.  Vicente.  X...  18960.  of2nd  Sep 
tember,  1901.  Ad.  uf  ac.,  23rd  November,  1904.— This  inven- 
tion relates  to  a  surface  condenser  having  cooling  tubes,  free 
and  closed  at  ons  end,  and  communicating  with  a  cooling  fluid 


Fig.  -2. 

Specification  So.  of  19C4. 

chamber  at  the  other  end,  where  they  are  detachably  fixed, 
each  tube  being  fitted  with  an  inner  concentric  tube  com- 
municating with  a  .second  cooling  fluid  chamber,  the  said  inner 
lubes  ending  and  opening  into  the  outer  cooling  tubes  at  or 
near  the  closed  ends  thereof,  so  that  cooling  fluid  circulates 


from  one  coolin.g  fluid  chamber  to  the  other,  passing  in  through 
the  inner  tubes  and  out  by  the  annular  space  within  the 
outer  tubes  or  vice  verm.  Pig.  1  is  a  vertical  section  of  a  con- 
denser constructed  accorJing  to  this  invention,  and  fig.  2  a 
vertical  section  showing  the  construction  of  the  circulatino- 
cooling  tubes.  " 

Cutting  Head  for  Screw-cutting  Machines.  K. 

GiJNTHER.  No.  222.56.  of  15th  October,  1904.  Ad.  of  ac, 
23rd  November,  1904.— This  invention  relates  to  a  screw-cutting 
head,  in  which  the  screwing  dies  are  moved  by  guiding  ribs 
provided  upon  a  rotary  ring  or  the  like,  this  ring  ))eing  capable 
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Specification  No.  22206,  of  1904. 

of  l>eing  turned  with  regard  to  a  second  ring  or  the  like, 
secured  to  the  cutting  head  by  means  of  an  adjusting  cam 
engaging  with  a  correspondingly-shaped  opening  in  this  ring. 
Fig.  1  shows  a  view  partly  in  section  and  partly  in  elevation 
of  one  form  of  cutting  head  constructed  according  to  this 
invention,  and  fig.  2  shows  an  end  view  seen  in  the  direction 
of  the  arroM'  of  fig.  1. 


LAUNCHES  AND  TRIAL  TRIPS. 


On  December  7th  an  imjjprtant  launch  took  place  from  the 
yard  of  the  Northumberland  Shipbuilding  Company  Limited, 
Huwdon-on-Tyue,  the  vessel  being  a  finely-moulded  steamer 
built  to  the  order  of  Messrs.  John.  Grenlees  and  Company,  Glas- 
gow, this  beino^  the  first  vessel  of  the  newly-established  firm.  The 
steamer  is  372  ft.  long  by  48  ft.  beam  by  30  ft.  10  in.  deep,  and  has 
been  built  under  special  survey  to  the  highest  class  at  Lloyd's  spar 
deck  rule,  with  extra  strengthening  for  special  freeboard.  Very 
special  attention  has  been  paid  lo  the  loading  and  discharging 
gear,  and  a  complete  outfit  for  the  rapid  handling  of  cargoes 
is  being  arranged  for,  consisting  of  eight  steam  winches  by 
Messrs.  Clarke,  Chap>nan,  and  Company  Limited,  Gatcshead-on- 
Tyne,  a  large  number  of  cargo  derricks,  steam  steering  gear 
Messrs.  Caldwell  and  Company,  Glasgow,  and  steam  windlass 
by  Messrs.  Enier.son,  Walker,  and  Thompson.  Bros.  She  is,  of 
course,  fitted  with  the  usual  water  ballast  arrangements  for  light 
passages.  She  has  been  con.structed  to  a  fine  model  with  a  view 
to  rapid  speed  and  economy  in  fuel,  and  the  machinery  will  be 
supplied  by  Messrs.  the  North-Eastern  Marine  Engineering 
Company  Limited,  consisting  of  engines  with  cylinders  24J  in., 
4qin.,  and  68  in.,  by  48  in.  stroke,  three  large  steel  boilers  i3  ft. 
9  in.  by  11  ft.,  180  lb.  working  pressure.  The  steai.ier  will  carry 
about  7,000  tons  loaded,  and  is  expected  to  steam  about  10 
knots  speed. 

Santona. — ^On  December  7th  there  was  launched  from  the 
yard  of  the  Tyne  Iron  Shipbuilding  Company  Limited,  of 
Willington  Quay,  a  steel  screw  steamer,  built  to  the  order  of 
Messrs.  Donald  and  Taylor,  of  Glasgow,  and  of  the  following 
dimensions,  viz:  Length,  331ft.;  breadth,  48  ft. ;  depth,  24  ft. 
4i  in.  moulded;  and  to  class  100  Al  at  Lloyd's  on  the  single 
decked  rule,  and  without  hold  beams.  This  vessel  has  water 
ballast  fitted  right  fore  and  aft  on  the  cellular  system,  and  is 
also  fitted  with  all  modern  improvements  for  the  rapid  loading 
and  discharging  of  cargo,  including  six  double-cylindered  steam 
winches,  direct-actiug  steam  windlass,  large  donkey  boiler,  steam 
steering  gear  by  Messrs.  Donkin  and  Company,  and  Hastie's 
screw  gear  aft.  The  engines,  which  are  supplied  by  Messrs.  the 
Wallsend  Slipway  and  Engineering  Company  Limited,  are  of 
the  triple-exijansion  type,  having  cylinders  24  in.,  40  in.,  and 
65  in.,  by  42  iu.  stroke,  and  working  at  a  pressure  of  1601b. 
On  lea-idng  the  ways  the  vessel  was  named  the  Santona. 

Greenbank.— Messrs.  Wm.  Doxford  and  Sons  Limited 
successfully  launched  on  December  7th  for  Messrs.  the  Horsley 
Line  Limited,  of  Hartlepool,  the  turret  deck  steamer  Greenbank, 
a  duplicate  of  the  Claremont  which  left  their  berths  a  few  weeks 
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ago.  The  vessel  has  the  large  carrying  capacity  of  6,31)0  tons 
on  21ft.  9  in.  draught;  is  classed  witli  Lloyd's  Kegistry,  and  is 
of  the  folio  wing  dimensious :  Length,  35i2ft.;  bieadtli,  48  ft. ; 
moulded  depth,  26  ft. 

Leander- — William  Gray  and  Company  launched  uu 
December  »th  the  handsome  steel  screw  steamer  Leander,  which 
they  have  built  for  Messrs.  Scaramauga  Brothers,  London.  She 
will  take  the  highest  class  in  Lloyd's,  and  is  of  the  following- 
dimensions,  viz:  Length  over  all,  342  ft.;  breadth,  47  ft.  6  in.; 
and  deptii,  22  ft.  6  in.;  with  extra  long  bridge,  poop,  and  top- 
gallant forecastle.  The  saloon,  staterooms,  cajjtain  s,  officers', 
and  engineers'  rooms,  etc.,  will  be  fitted  up  in  houses  on  the 
bridge  deck,  and  the  crew's  berths  in  the  forecastle.  Triple- 
expansion  engines  are  being  supplied  by  the  Central  Marine 
Engine  Works  of  the  builders,  navmg  cylinders  24  in.,  38  in., 
and  64  in.  diameter,  with  a  piston  stroke  of  42  in.,  and  two  large 
steel  boilers  for  a  working  pressure  of  180  lb.  per  square  inch. 

Antonio • — On  December  8th  there  was  launched  from  the 
yard  of  Messrs.  John  Blumer  and  Company,  North  Dock, 
Sunderland,  the  screw  s'teamer  Antonio,  built  to  the  order  of 
Messrs.  T.  Bowen,  Eees,  and  Company,  of  Smyrna  (whose 
Loudon  agents  are  Messrs.  Carlisle  and  Company).  She  is 
of  the  single  deck  type,  with  clear  holds  for  cargo,  and  takes 
Lloyd's  highest  class.  The  vessel  is  designed  to  take  a 
large  cargo  on  light  draught,  and  is  specially  adapted  for 
tarrying  timber,  grain,  etc.  Erections  consisting  of  poop,  long 
bridge,  and  top-gallant  forecastle  are  fitted.  The  deck 
macninery  consists  of  five  steam  winches  by  Messrs.  Clarke, 
'Chapman,  and  Company  Limited,  windlass  by  Messrs.  Emerson, 
W^alker,  and  Thonipson  Bros.  Limited,  and  "  Sentinel  "  steam 
steering  gear  by  Messrs.  Alley  and  MacLellan  Limited.  The 
derricks  are  arranged  for  rapid  discharge  of  cargo.  Messrs. 
John  Dickinson  and  Sons  Limited  will  supjaly  the  engines  and 
boilers,  which  are  of  ample  power. 

Abbotsford. — The  steamship  Abbotsford  was  launched  on 
December  8th  by  Messrs.  Joseph  L.  Thompson  and  Sons  Limited, 
of  the  North  Sands  shipbuilding  yard,  Sunderland.  She  has 
been  constructed  to  the  order  of  Messrs.  Charlton  and  Thompson, 
Baltic  Chambers,  Sunderland,  and  is  the  sixth  vessel  built  by 
this  firm  for  these  owners.  The  iirincipal  dimensions  are: 
Length  over  all,  360  ft.  3  in.;  breadth  extreme,  50  ft.  10  in.; 
and  depth  moulded,  25  ft.  6  in.  The  vessel  will  have  a  dead 
weight  of  about  6,100  tons  on  the  light  draught  of  about  21  ft. 
4  in.,  and  a  large  cubic  measurement  capacity,  and  the  model 
has  been  specially  designed  for  giving  economical  speed  results. 
The  vessel  has  been  constructed  on  the  deep  frame  system  on  the 
three  deck  rules,  but  with  only  one  deck  laid,  to  Lloyd's  highest 
class,  under  their  special  survey,  and  is  divided  by  six  water-tight 
compartments.  The  deck  machinery  is  of  the  most  modern 
description,  supplied  with  steam  by  a  large  marine  type  donkey 
boiler  working  at  180  lb.  pressure.  This  maciiinery  consists 
of  a  powerful  steam  steering  gear  placed  at  tlie  after-end  of  the 
engine  casings,  with  controlling  gear  to  the  bridge,  and  a  patent 
screw  hand  gear  aft,  eight  steam  winches,  patent  windlass  with 
quick-warping  ends,  etc.  The  engines  and  Ijoilers  are  being  con- 
structed by  Messrs.  John  Dickinson  and  Sons  Limited,  of 
Sunderland,  the  sizes  of  the  cylinders  being  24^  in.,  40  in.,  46  in., 
by  45  in.  stroke,  supplied  with  steam  by  two  large  boilers 
working  at  180  lb.  pressure. 

Germanic. — On  December  8th  Messrs.  Irvine's  Shipbuilding 
and  Dry  Docks  Company  Limited,  West  Hartlepool,  Jauiiched 
from  their  shipyard  a  finely-modelled  steel  screw  steamer,  built 
to  the  order  of  Messrs.  W.  H.  Cockerline  and  Company,  Hull. 
She  is  of  the  following  dimensions :  342  ft.  by  49  ft.  0  in.  25  ft. 
2  in.,  and  of  a  large  measurement  cargo  capacity.  The  vessel 
is  built  to  Lloyd's  highest  class  under  special  survey,  and  is  of 
the  single  deck  type,  having  pooj),  bridge,  and  top-gallant 
forecastle.  A  double  bottom  is  fitted  throughout  on  the  cellular 
principle  for  water  ballast,  and  the  fore  and  after  peak  tanks 
are  arranged  as  trimming  tanks.  She  is  co'iistructed  with  deep 
frames  and  longitudinal  stringers,  giving  clear  holds  for  the 
storing-  of  bulky  cargoes.  Six  water-tight  bulklieads  divide  tht 
holds  into  seven  water-tight  compartments,  and  each  hold  is 
fitted  with  iron  grain  divisions.  She  also  has  extra  large 
cargo  hatches,  and  is  equipped  -with  double  derricks  at  each 
hatch,  five  steam  winches,  which  are  supplied  with  steam  from 
a  vertical  multitubular  donkey  boiler,  and  is  replete  with  all  the 
latest  improvements  for  rapid  loading  and  discharging.  A 
powerful  quick-warping  steam  windlass  is  fitted  forward  for  the 
working  of  the  cables,  and  steam  steering  gear  i  sfitted  amid- 
ships with  hand  screw  gear  aft.  Engines  of  the  triple-expansion 
type  are  being  supplied  and  fitted  by  Messrs.  Richardson, 
Westgarth,  and  Company  Limited,  Hartelpool,  having  cylinders 
23^,  39,  66,  by  45  in.;  two  single-ended  boilers,  each  16  ft.  by 
10  ft.  6  in.,  working  at  a  pressure  of  1801b. 

Magellan. — This  vessel,  built  to  tha  order  of  Messrs.  AntDom 
Hordes  et  Fils,  Paris,  by  Messrs.  the  Societe  Anonyme  des 
Chantiers  et  Ateliers,  St.  Nazaire  (Penhoet),  was  taken  on  her 


trial  trip  on  the  3rd  inst.  The  vessel  which  has  been  built 
under  the  supervision  of  Messrs.  Flannery,  Baggallay,  and 
Johnson,  of  London  and  Liverpool,  to  the  hignest  class  at 
Lloyd's,  is  of  the  shelter  deck  type  and  of  the  following 
dimensions:  397  ft.  long,  50  ft.  6  in.  beam,  and  32  ft.  3  in.  deej), 
;ind  will  be  propelled  by  engines  having  cylinders  24  in.,  45in.,  and 
76  in.  dianieter,  with  a  stroke  of  51  in.,  supplied  with  steam  at 
1801b.  pressure  from  four  large  boilers  of  ordinary  marine 
type.  All  the  usual  auxiliary  machinery  for  this  class  of 
steamer  as  being  fitted,  including  a  powerful  electric  light 
installation,  and  eight  powerful  winches.  She  had  a  satisfactory 
trial,  everything  working  well,  and  a  speed  of  13^  knots  was 
attained. 

Noorbar. — Messrs.  Scott  Limited,  of  Jvinghorn,  launched  on 
December  7th  a  handsomely-modelled  steel  screw  steamer,  built 
to  the  order  of  Mr.  George  Wallace  Nicoll,  Sydney,  Australia. 
Ihe  vessel,  which  has  been  built  for  the  Australian  coasting 
trade,  is  185  ft.  between  perpendiculars,  28  ft.  breadth,  and  13  ft. 
moulded  deijtli.  The  fore  iiold  is  specially  arranged  for  the 
carriage  of  log  timber,  and  the  after  hold  is  subdivided,  one 
portion  being  for  the  carriage  of  general  cargo,  and  the  other 
portion  forming  an  insulated  chamber  for  the  carriage  of  dairy 
produce.  The  machinery  is  placed  amidships,  and  consists  of 
a  set  of  triple-expansion  engines,  having  cylinders  18  in.,  28  in., 
and  47  in.,  with  30  in.  stroke,  steam  being  supplied  by  two 
large  marine  boilers  working  at  a  pressure  of  180  lb.,  and 
designed  to  give  a  speed  of  13  knots  loaded.  The  vessel,  which 
when  launched  was  complete  in  every  respect,  with  steam  up, 
was  named  Noorbar. 

Harmonic. — On  December  8th  Messrs.  Furness,  Withy,  and 
Company  Limited,  Hartlepool,  launched  the  large  steel  screw 
steamer  Harmonic,  which  tliey  have  built  to  the  order  of  Messrs. 
J.  and  C.  Harrison  Limited,  66,  Mark  Lane,  London,  E.G.  The 
vessel  is  over  335  ft.  in  length,  built  throughout  of  Siemens- 
Marun  steel  on  the  deep  frame  principle,  with  a  measurement 
capacity  of  264,126  cubic  feet.  She  is  of  the  single  deck  type, 
witn  poop,  bridge,  and  forecastle,  and  takes  Lloyd's  highest 
class.  The  hatches  are  of  large  size,  and  are  specially  arranged 
for  the  carriage  of  long  Pensacola  logs,  bulky  cases,  etc.  Wood- 
shiftmg  boards  are  arranged  through  the  holds,  and  cellular 
double  bottom  is  fitted  fore  and  aft  for  water  ballast,  as  well  as 
the  after  peak.  Ten  winches  of  powerful  make  will  be  fitted 
and  manufactured  by  Furness,  Withy,  and  Company  Limited, 
patent  combined  steam  steering  gear  at  the  after  end  of  engine 
casing,  and  screw  gear  aft.  Large  multitubular  donkey  boiler, 
direct  steam  jiatent  windlass,  stockless  anchors,  and  all  the  most 
modern  aijplianccs  and  auxiliary  machinery  will  be  fitted. 
Accommodation  for  the  master  and  officers  will  be  fitted  up  in 
large  steel  deck  house  on  the  bridge  deck,  and  the  crew  in  the 
forecastle.  Triple-expansion  engines  will  be  supplied  and  fitted 
by  Messrs.  Richardson,  Westgarth,  and  Company  Limited, 
Hartlepool,  with  cylinders  23  in.,  40 in.,  65  in.,  by  42  in.  stroke; 
two  single-ended  boilers  15  ft.  6  in.  by  10  ft.  6  in.  long  to 
German  law  requirements,  and  working  at  a  pressure  of  200  lb. 
per  square  inch.    Tlie  vessel  was  named  Harmonic. 

There  has  been  launched  from  Messrs.  Jos.  T.  Eltringhani 
and  Company's  Stone  Quay  shipyard,  at  South  Shields,  a  finely- 
modelled  screw  tug,  ljuilt  to  the  order  of  the  Manchester  Sliiii 
Canal  Company  for  their  BridgCAvater  Department.  The  vessel 
is  100  ft.  long  by  19  ft.  beam  by  9  ft.  depth,  and  takes  the 
highest  class  at  Lloyd's.  The  engines,  which  have  been  con- 
structed by  Mr.  G.  T.  Grey  at  the  Holborn  Engine  Works,  are 
of  the  compound  ijpe,  having  cylinders  15f  in.,  24  in.,  and  35  in., 
and  fitted  with  steam  reversing  gear.  Steam  is  supplied  by  an 
extra  large  boiler,  also  built  by  Messrs.  Eltringham,  and  work- 
ing at  140  lb.  pressure. 

Alcana- — On  December  9th  the  large  steel  steamer  Alcana, 
built  by  R.  Craggs  and  Sons  Limited,  Tees  Dockyard,  Middles- 
brough, for  Messrs.  E.  F.  and  W.  Roberts,  of  Liverpool,  of 
about  6,100  tons  dead  weight,  proceeded  to  sea  for  her  official 
trials.  The  results  were  pronounced  entirely  satisfactory  to  all 
concerned,  the  vessel  registering  a  speed  of  11'5  knots  in  ballast 
condition  over  a  ten-mile  course.  The  machinery  has  been 
fitted  by  Messrs.  G.  Clark  Limited,  of  Sunderland,  having 
cylinders  241,  41.  68,  by  45  in.  stroke,  steam  being  supplied  by 
two  large  single-ended  boilers  working  at  a  pressure  of  180  lb.  to 
the  square  inch. 

Lama- — The  steel  turbine  steamer  Lama,  which  was  launched 
at  Dumbarton  on  December  8th  by  Messrs.  William  Denny  and 
Brothers,  is  the  last  of  four  such  vessels  which  the  firm  are 
building  for  the  British  India  Steam  Navigation  Company's 
Colonial  trade.  The  principal  dimensions  of  each  are  :  Length, 
275  ft.;  breadth,  44  ft.;  and  depth,  25  ft.  6  in.  As  the  ship  is 
intended  to  maintain  a  high  rate  of  speed,  there  is  only  a  limited 
amount  of  cargo  space.  The  turbines  will  be  supplied  by  Messrs. 
Denny  and  Company,  Dumbarton,  along  with  the  boilers  and 
the  remainder  of  propelling  machinery.  Tlie  new  .steamer 
is  classed  with  the  British  Corporation  and  Lloyd's  Registers. 
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QUERIES  AND  REPLIES. 


Com>HU7iications  should  he  written  on  one  side  of  the  pnpcr  only,  and  in 
all  cases  he  accompanied  with  name  and  address.  Sketches  should 
he  neatly  drawn,  andr,  if  large,  sent  on  a  roller,  so  as  lo  avoid 
creasing.  This  column  is  intended  for  the  mutual  assistance  of 
engineers  in  their  daily  work.  As  far  as  we  possihly,  can,  v:e 
rendir  assistance,  hut  we  cannot  undertake  to  work  out  eluho'.ate 
arithmetical  calculations,  or  deal  with  matters  not  of  general 
interest.  Further,  we  cannot,  under  the  pretence  of  answering  a 
query,  be  made  the  medium  for  gratuitous  puffing.  We  cannot 
undertake  to  reply  to  queries  by  post. 


1880.  Indicating  Marine  Engine.— I  have  been  told  that  fur 

accurate  results  when  indicating  a  triple-expansion  marine  engine, 
three  indicators  should  be  employed,  one  on  each  cylinder,  so 
that  the  same  steam  may  be  caught  as  it  passe*  through  the 
cylinders.  Will  someone  say  which  ends  of  the  three  cjlhiders 
should  be  indicated  at  the  same  time,  say  there  were  three  men 
and  three  indicators  ?  Also  how  can  I  tell  exactly  which  is  the 
leading  crank,  cranks  at  120  degrees  ' — YouNcs  Engineer. 

Answer. — When  indicating  a  triple-expansion  marine  engine  it  is 
necessary  to  have  an  indicator  on  each  cylinder,  but  whoever  told 
"  Young  Engineer "'  that  it  is  necessary  to  catch  the  same  steam  as 
it  passes  through  the  cylindeis  was  taking  advantage  of  his 
inexperience  and  youth.  If  the  engine  does  not  run  at  a  uniform 
speed  of  rotation  for  some  minutes  at  least,  it  is  hardly  worth 
while  indicating  it  at  all,  and  as  long  as  conditions  are  exactly  the 
same  it  does  not  matter  whether  one  indicates  the  same  cylinder- 
full  of  steam  in  each  cylinder  or  not.  The  usual  way  of  indicating 
ordinary  mercantile  marine  engines — where  one  does  not  work  out 
thousands  of  horse  power  to  five  or  six  decimal  places — is  to  have 
an  indicator  on  each  cylinder,  with  a  two-way  cock  arranged  to  take 
steam  from  one  or  other  end  of  the  cylinder.  There  are  two  men, 
one  on  the  top  platform  taking  cards,  and  the  other  down  below 
taking  revolutions  and  pressures.  The  man  on  the  top  platform 
will  have  everything  ready,  jjaper  on  all  the  drums,  and  cords 
ready  to  hook  on,  and  the  indicators  warmed  .up  by  taking  a  few 
trial  cards,  and  when  everything  is  I'unniug  steadily  he  connects 
up  one  indicator,  blows  through,  draws  an  atmosjiheric  line,  and 
di'aws  a  card,  first  from  one  end  of  the  cylinder,  then  the  other, 
hooks  the  cord,  and  moves  on  to  the  next  indicator,  where  he 
repeats  the  operations,  and  so  to  the  third  cylinder.  At  the  same 
time  as  he  is  doing  the  above  his  assistant  down  below  is  taking 
the  revolutions.  By  doing  things  in  this  way,  and  not  taking  out 
eich  card  and  looking  at  it  as  one  goes  along,  the  time  between  the 
taking  of  the  first  card  and  the  third  need  not  be  more  than  two 
minutes  ;  it  maj-  even  be  less.  It  is  much  more  important  to  have 
the  revolutions  taken  at  the  same  time  as  the  cards,  thi^n  it  is 
to  take  the  three  cards  simultaneously.  I  understand  that  in 
naval  trials  they  have  an  indicator  at  each  end  of  each  cylinder, 
and  a  man  at  evei  y  iiidicatoi-  ;  but  the  way  they  have  in  the  navy 
is  quite  different  from  the  ordinary  mercantile  method,  as  a  ship- 
owner does  not  usually  care  what  the  exact  I.H.  P.  is  as  long  as  the 
speed  is  all  right,  and  the  machinery  contractois  are  quite  well 
pleased  if  their  results  are  within  1  per  cent.  To  tell  which  is  the 
leading  crank,  stand  at  the  forward  end  of  the  engine  when  it  is 
stopped,  and  see  whether  the  LP.  crank  follows  immediately  after 
the  H.P.  crank  or  the  L  P.  The  leading  crank  is  that  which 
immediately  precedes  the  LP.  crank. — Clutha. 


1878.  Boiler  Leakage. — The  bottom  manhole  of  a  Lancashire  boiler 
continues  to  leak.  The  jointing  material  is  an  asbestos  ring  ;  b;jth 
the  faces  are  good,  and  the  boiler  is  fitted  with  a  block.  Kindly 
advise  me  the  ca^ise  of  this  and  of  a  remedy,  or  is  there  any 
method  of  treating  the  rings  before  puttuig  on  ? — Engine-man. 

1881.  Testing  Marine  Engines  and  Boilers.— Too  much  coal 

is  being  used  on  a  small  steamer,  and  I  shall  be  glad  if  any  one 
will  kindly  show  me  how  to  find  out  whether  it  is  the  engine  or 
boOer  that  is  at  fault  in  using  so  much  coal.  The  engines  are 
triple-expansion  surface  condensing.  High-pressure  cylinder  13  in., 
intermediate  21 1  in.,  low-pressure  35  in.,  common  stroke  of  24  in. 
Revolutions  108  per  minute,  ordinary  marine  type  of  boiler, 
working  pressure  200  lb.  per  square  inch,  natural  draught.  Say  I 
I'an  a  trial  trip  of  a  few  hours'  duration  ;  how  should  I  proceed  ? 
How  should  I  find  out  the  amount  of  water  evapoi'ated  per  pound 
of  coal,  &c.  ?  The  feed  water  is  punijjed  direct  from  hot  well  into 
boiler.    Any  information  will  be  thankfully  received. — Coal. 

1882.  Economy  of  Condenser. — Is  it  safe  and  practical  to  connect 
a  sjpaiate  condenser  and  air  pump  (driven  by  belt)  to  a  horizontal 
engine  with  11  in.  cylinder,  17  in.  stroke,  and  ruiming  about 
120  revolutions  per  minute,  steam  pressure  75  lb.  per  scjuare  inch, 
and  should  I  expect  much  increase  of  power  or  economy  of 
working  ? — Old  Subscriber. 

1883.  Brazing  Band  Saw  If  a  liandsaw  breaks,  how  can  I  braze 

the  two  ends  together  ?— J.  H.  C. 


MISCELLANEA. 


SiK  Edwakd  Gkey  has  been  elected  chairman  of  directors 
of  the  North-Eastern  Eailway  Company,  in  succession  to  tlic 
late  Viscount  Ridley. 

The  Leeds  Association  of  Engineers  have  issued  their  annual 
report  and  balance  sheet  for  year  ending  October  31,  ]90t.  This 
records  a  satisfactory  condition  of  the  association.  Some 
important  papers  are  down  for  reading  during  the  coming  year. 

A  Year's  Accidents  in  Factomes. — According  to  th.e  annual 
report  of  the  Chief  Inspector  of  Factories,  which  was  issued 
on  December  16th,  fatal  accidents,  which  had  increased  by  7-2 
per  cent  in  1902,  declined  5  7  per  cent  in  1903.  There  were 
liigher  totals  in  the  more  severe  of  the  non-fatal  classes,  but 
the  increase  was  relatively  less  in  the  larger  miscellaneous 
group  (other  injuries).  Accidents  reported  to  inspectors  only 
wore  more  numerous  (3  per  cent),  and  the  general  total  of 
reported  accidents  increased  by  2-5  per  cent. 

Mr.  Egbert  Gladstone,  chairman  of  the  Mersey  Docks  and 
Harbour  Board,  in  his  annual  statement  on  December  1.5th, 
stated  that  the  total  increase  in  the  value  of  imports  and 
exjrorts  of  the  United  Kingdom  in  1903,  as  compared  with  1899, 
was  10-8  per  cent,  representing  a  money  vahie  of  nearly  80.V 
millious.  Of  this  increase  Liverpool  represented  4-4 
per  cent,  equivalent  to  over  36  millions  sterling.  Loudon's 
increase  was  19  per  cent,  equal  to  over  15^  millions.  Man- 
chester's increase  was  12  per  cent,  or  nearly  ID  millions,  and 
Glasgow's  increase  0-8  per  cent,  or  6,400,000.  The  increase  of 
Liverpool  was  equal  to  that  of  Loudon,  Manchester,  Glasgow, 
Bristol,   and  Hull  put  together. 

The  Great  Northern  Railway  directors  decided  some  months 
ago,  ou  the  suggestion  of  Mr.  Ivatt,  their  locomotive  engineer, 
to  issue  invitations  to  locomotive  builders,  sjaecifying  the  work 
to  be  done,  and  asking  them  to  tender  for  either  compound 
or  high  pressure  for  trial  on  the  Great  Northern  system. 
Various  designs  having  now  been  submitted  to  them,  the 
directors  have  decided  to  place  a  contract  with  the  Vulcan 
Foundry  Limited,  of  Newton-le-Willows,  Lancashire,  to  build 
a  powerful  four-cylinder  compound  locomotive,  wliich  is  to  be 
submitted  t-o  trials  with  the  East  Coast  Scotch  express  traffic 
during  next  summer.  Tliis  engine  will  be  the  first  built  in  a 
private  engineering  establishment  for  the  Great  Northern  line 
since  the  introduction,  some  seven  or  eight  years  ago,  of  the 
American-built  goods  engines. 

Carbokundum  pgr  Repairing  Gas  Retorts. — Recent  trials 
of  carborundum  as  a  means  of  repairing  leaky  gas  retorts  have 
been,  very  successful  in  Germany.  It  has  been  believed  that  such 
a  material  as  carborundum  would  not  work  well  in  this  way 
unless  it  were  mixed  with  material  which  is  perfectly  fireproof, 
but  this  seems  not  to  be  an  absolute  necessity.  Two  retorts  with 
very  large  cracks  in  them  were  patched  up,  while  glowing,  with 
equal  parts  of  carborundum  and  clay  worked  into  a  thick  paste 
with  water.  The  process  took  three  minutes,  and  the  retorts 
remained  gas-tight  for  three  months  from  that  moment,  at  the 
end  of  wliich  time  these  retorts  had  to  be  taken  down  for 
le-construction.  For  mending  retorts  while  red  hot  refractory 
fire  clay  has  to  be  used  as  the  binding  material;  for  use  with 
retorts  while  cold  a  mixture  of  three  parts  by  weight  of 
carborundum  and  one  of  soluble  water  glass  is  found  to  be 
suitable.  Tlie  same  sort  of  mixture  is  also  useful  for  making 
brickwork  in  general  gas-tight  in  gasworks.  Tlie  quantity 
required  is  very  small,  something  like  a  fairly  thick  coat  of 
))aint,  '/soiu-  in  thickness.  Tlie  coating  sticks  on,  is  gas-tight, 
and  does  not  crack. 

The  Navy  and  the  Steam  Coal  Supply. — Speaking  at  the 
mayoral  banquet  at  Cardiff  recently  Mr.  E.  Franklin 
Thomas,  president  of  the  Cardiff  Chamber  of  Commerce,  said 
that  at  the  present  time  Professor  Boyd  Dawkiiis  and  others  were 
advocating  not  only  a  very  serious  interference  with  the  export 
of  coal,  but  in  some  quarters  it  was  proposed  that  the  export  of 
certain  qualities  should  be  entirely  stopped  in  the  interests 
of  the  nation.  The  imposition  of  the  coal  tax  was  based  upon 
a  fairly  general,  but  a  totally  erroneous  impression  that  it  tended 
to  prevent  foreign  navies  from  consuming  our  coal.  If  the  tax 
were  increased  to  £1  per  ton  it  would  not  prevent  any  powerful 
nation  which  wanted  our  coal  for  its  navy  from  obtaining  it. 
Our  nearest  neighbour,  France,  with  a  powerful  navy,  second 
only  to  ours,  did  not  buy  a  ton  of  our  coal  for  use  in  her 
warships.  To  put  the  United  Kingdom  in  a  position  to  gite 
large  extra  supplies  to  our  own  navy  at  short  notice,  the  best  way 
was  to  keep  our  collieries,  by  the  export  of  coal,  up  to  the 
highest  state  of  efficiency  so  that  at  any  moment  when  the 
country  wanted  to  take  th«  coal  for  its  own  purpose  it  could  by 
a  sudden  stoppage  of  exports  have  a  large  quantity  of  coal 
available  at  very  short  notice. 
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OUR  NEW  VOLUME  AND  OUR   NEW  FEATURE. 

We  aiunoiiiiced  in  our  last  issue  that  at  the  beginning  of 
tlio  next  volume,  coininencing  with  the  first  week  in  January, 
this  joiurnal  will  appear  with  additional  iiiattei'  of  au  amoiuit 
sufficient  tw  double  the  preseut  size,  witlio-ut  involving  aiiy 
increase  in  the  price  at  which  it  will  be  sold. 

Tlie  coiigratiilations  that  we  have  ali'eady  received  from 
many  uf  our  readers,  coupled  with  the  additional  new 
annual  subscriptions  that  have  come  to  hand  from  firms  who 
desire  tO'  be  kept  acquainted  with  that  which  is  new  and 
that  which  has  been  patented  week  by  week,  ijrove  the 
usefulness  and  value  of  the  "  Inventions  Supplement  "  that 
will  henceforth  appear  as  part  of  the  journal. 

From  trial  or  specimen  "  Inventions  Supplement " 
mmibers  that  we  have  prepared  from  average  weeks  of  1904, 
it  appears  that  about  seventy  patents  of  special  mechanical 
or  engineering  interest  are  completed  and  have  their 
specifications  published  each  week  out  of  some  two  hundred 
and  eighty  patents  that  are  completed,  while  about  five 
hundred  applications  for  new  patents  are  filed  in  the  Loudon 
Patent  Office  weeldy.  Every  such  application  will  be 
chronicled  by  us  in  a  classified  pasition,  and  a  full  record 
of  eveiy  specification  that  is  published  will  be  made,  while 
in  addition  illustrations  and  brief  desci'iptions  of  the  whole 
of  the  mechanical  or  engineering  specifications  Avill  appear 
du'ectly  such  are  issued  from  the  Patent  Office,  and  before 
the  patents  therefore  have  been  sealed.  No  other  journal  in 
existence  gives  this  infonnation  in  the  form  and  in  the 
manner  we  have  ai-ranged  to  give  it,  and  the  great  cost  of 
the  production  connected  with  this  "  Inventions  Supj)lo- 
ment "  corild  not  be  undertaken  by  us  \%ere  it  not  for  tlie 
return  tliut  tlie  advertisements  yield.  Thus  advertisers 
liave  in  this,  as  in  some  other  journals,  enitbled  the  news 
or  ordinary  colmiius  toi  be  filled  with  tha,t  matter  which  the 
ordinary  subscription  to  the  papei'  could  not  possibly 
secure. 


THE   NEW   PATENT  SYSTEM- 

The  new  Patent  Office  rules  that  become  operative  for  all 
applications  for  patents  filed  on  and  after  January  1st,  1905, 
call  for  no  alteration  in  the  procedure  upon  the  provisional 
specifications,  but  the  period  of  probation  is  to  bo  reduced 
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fmiu  uiiie  to  six  moaitlis.  Tlio  coinjjlete  specification  that 
lias  to  be  filed  at  the  expiration  of  six  months  from  tlie 
date  of  tliis  provisional  applicatioai  will  be  filed  in  tlie  same 
manner  as  at  present,  but  tlie  specification  will  then  for  the 
first  time  be  subjected  to^  an  exaniinatioii  by  mea.ns  of  an 
official  search,  for  the  purjiose  of  determining  whether  the 
invention  or  any  part  thereof  that  is  made  the  subject  of  a 
claim  has  been  patented  in  England  during  the  previous 
fifty  years.  If  the  search  reveals  anticipatioais,  then  the 
applicajit  will  be  informed  of  such,  and  he  will  be  i^er- 
mitted  to  alter  his  claims  so  as  to  avoid  the  patents  to 
which  the  Patent  Office  liave  directed  his  attention.  On 
the  other  hand,  should  he  not  satisfy  the  examiners  by  the 
alterations  thus  made,  the  comptroller  will  order  the  patent 
specification  to  be  printed  with  a  reference  therein  to  the 
prior  specifications  that  have  been  disclosed  by  the  Patent 
Office.  The  patent  will  not,  however,  be  refusad  bj' the  Patent 
Office,  so  that  the  patentee  will  be  in  no'  way  blocked  by 
the  Patent  Office  from  treating  liLs  invention  as  a.  patented 
device,  even  though  the  office  is  familiar  with  the  weakness 
of  the  claims  made  by  the  patentee.  An  additional  fee  of 
one  pound  will  be  charged  on  the  patent  being  sealed. 

The  system  of  not  refusimg  a  patent,  but  allowing  the 
patentee  to  take  it  at  his  own  risk,  provided  he  inserts  in 
his  specification  the  references  that  the  Patent  Office 
require,  is  considerably  in  advance  of  the  American,  aud 
the  Gennan  and  other  continental  j^ractice,  where  good, 
inventions  in  points  of  detail  and  improvements  of  the 
highest  value  are  constantly  rejected,  and  patents  refused 
therefor,  on  account  of  old  references  that  do  not  and  would 
not  affect  the  patent  if  even  such  were  coaitested  in  a  court 
of  law. 

The  new  Britisli  j^atent,  when  issued  under  the  1905 
practice,  will  not  be  in  any  sense  guaranteed  as  to  novelty, 
and  no  assumption  that  the  patent  can  be  taken  as  officially 
certified  either  as  to  validity  or  as  to  its  subject  matter  or 
otherwise  must  arise,  even  although  the  Patent  Office  have 
made  no  objection  in  any  way  to  what  has  been  claimed 
in  the  specification. 

We  consider  that  the  new  system  will  be  generally  to  the 
advantage  of  the  inventor  and  to  the  public,  even  although 
there  are  some  curious  anomalies  connected  with  the  scope 
of  the  search  and  the  methods  of  examination  that  are  to  be 
adopted. 


ADOPTING  NEW   IDEAS  IN   THE  WORKS. 

The  animal  meetings  of  many  of  our  large  manufacturing 
undertakings  have  been  marked  by  one  feature  that  is 
perhaps  too  suggestively  in  favour  of  the  engineer  for  us 
to  criticise  without  apportioning  blame  to  the  shareholders 
and  directors  for  their  lack  of  enterprise  and  for  their 
business  short-sightedness. 

It  is  now  considered  quite  proper  to  offer  as  an  excuse 
for  losses  made  where  once  profits  were  the  rule  that 
our  foreign  competitors  have  dumped  into  this  country 
goods  that  cost  more  to  make  than  they  were  sold  for  in 
our  own  market.  Unfortunately  this  passing  cry  for 
further  taxing  ourselves  on  our  industries  is  allowed  to 
pass  tooi  often  without  investigation,  as  it  is  usually  difficult 
to  trace  the  individual  failures,  and  too  comj>lex  a  question 


to  place  responsibility  on  those  chiefly  concerned  in  direct- 
ing the  commercial  side  of  the  company's  affairs. 

Chance  phrases,  however,  serve  as  straws  indicative  of 
currents  that  are  pa.ssing.  When,  therefore,  the  statement 
is  made  in  explanation  of  a,  loss  such  as  that  "  there  is  one 
competitor  they  might  have  noticed  that  had  made  a  fair 
profit,  but  they  would  also  note  that  this  was  the  result 
of  spending  a  lai'ge  amount  on  new  plant,  which  amount 
they  had  raised  by  debentures,  and  tiius  had  been  enabled 
to  meet  the  low  prices  by  adopthig  the  newest  ideas,"  the 
outsider  j\vould  conclude  that  the  only  possible  course  was 
for  the  desponding  company  to  go  and  do  likewise.  With 
such  a,  warning  and  with  such  a.n  object  lesson,  it  is  sadly 
strange,  were  it  not  an  unconnnon  experience,  to  find  that 
the  shareholders  declined  to  spend  or  invest  the  money  for 
the  new  plant,  with  the  result  that  the  trade  is  naturally 
now  reported  to  be  slipping  away  from  their  reach  and 
control. 

New  processes  are  frequently  offered  to  old  fiims,  who  as 
frequently  and  almost  as  certainly  reject  them,  until  it 
becomes  a  question  of  closing  down  altogether  or  following 
in  the  wake  of  a  more  enterprising  company  that  had  less 
timidity  in  undertaking  the  new  processes,  even  though 
new  and  expensive  plant  became  necesstuy  for  testing  such. 
To  pursue  the  history  of  a  rejection  of  any  new  process  is 
to  follow  the  trade  from  one  countiy  to  another.  As  a 
last  cry  the  politician's  aid  is  sought.,  and  he  then,  with 
but  a  limited  knowledge  of  the  subject,  conies  to'  the  front 
with  a,  remedy  against  a  depression  caused  only  by  the 
lack  of  enterjarise  in  the  shape  of  a  suggestion  that,  there 
should  be  a  demand  for  revision  of  our  tariff  and  a.  protection 
for  our  waning  trades. 

We  do  not  countenance  domestic  politics  in  engineering, 
but  if  there  is  one  fact  more  patent  tlian  another  in  the 
international  competition  that  besets  our  staple  aud  other 
industries,  it  is  that  the  firm  most  alert  in  recognising  and 
adopting  new  ideas  is  the  firm  that  continues  busy  where 
others  become  slack,  quite  independent  of  nationality  or 
of  tariffs  that  may  exist  for  or  against  the  trading  interests 
that  are  at  stake. 

The  manner  in  which  trades  once  associated  with 
particular  districts  have  been  allowed  to  die  or  become 
unprofitable  is  perhaps  one  of  more  interest  to  the 
mechanical  engineer  than  any  other  person,  seeing  that  it 
is  to  his  inventiveness  or  to  his  ability  to  devise  means  for 
clieapening  production  or  meeting  altered  conditions  m  the 
trade  demands  that  his  livelihood  practically  depends. 

As  an  example,  it  is  clear  that  the  woollen  manufacturing 
trade,  for  many  years  the  chief  industiy  of  the  West  of 
England,  was  lost  owing  to  the  failure  of  the  owners  to 
appreciate  the  demands  for  the  worsted  goods,  and  their 
consequent  refusal  to  spend  money  on  the  new  plant  for 
such.  That  short-sightedness  is  now  well  appreciat^ed,  when 
the  question  of  remedying  the  loss  seems  almost 
commercially  hopeless,  if  not  impossible,  owing  to  the 
start  and  the  advantages  which  the  rival  traders  at  home 
and  abroad  have  secured. 

As  a  corollary  to  the  proposition  that  failure  to  provide 
money  for  improvements  and  new  processes  involves  loss, 
while  the  investment  of  more  money  for  new  methods 
implies  future  gains,  the  disappointed  shareholders  at  a 
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rt'ceut  coiiipauy  meeting  were  told  that  ''  had  the  money 
now  being  sj^eut  been  placed  upon  new  plant  aaid  new  tools 
three  years  ago,  the  money  would  have  been  retm-ned  by 
now  in  the  form  of  profits." 


NOTES  ON  N£WS. 


CoLB.s"  Automatic  Buffer  Coupling. — A  new  universal 
automatic  buffer  coupling,  the  invention  of  Mr.  S.  J.  Coles, 
WcU5  on  exliibitiou  at  the  Loudon  and  North-Western 
Railway  offices  at  Euston  ■on  the  19th  inst.,  when  the 
invention  was  explained  to  a  little  party  of  railway  experts. 
The  coupling  was  shown  in  working  order,  attached  to  two 
model  wagons.  Not  only  does  the  new  patent  connect  the 
vehicles,  but  at  the  same  time  connects  the  Westinghouse 
or  vacuum  brakes.  The  model  exhibited  showed  the 
vehicles  on  a  two-chain  curve,  which  is  more  acute  than 
any  of  the  curves  in  existence  on  British  or  continental 
lines.  The  outstanding  feature  of  the  invention  is  that 
no  manual  labour  is  required  to  complete  the  act  of 
coupling,  the  patent  differing  materially  in  this  respect 
from  other  couplings,  which  require  to  be  put  into  position 
by  a  lever.  The  attachment  has  both  an  up  and  a  down 
and  a  lateral  movement,  thus  adapting  itself  to  either 
loaded  or  unloaded  wagons  and  to  sharp  curves.  To  fix  the 
new  coupling  no  alteration  is  required  in  the  general 
construction  of  railway  rolling  stock.  The  coupling  being 
a  buffer  in  itself,  the  two  side  buffers  can  be  dispensed  with, 
thus  saving  at  least  9  cwt.  in  weight  on  each  vehicle. 
There  is  also  an  attachment  by  which  in  case  of  an  accident, 
or  in  the  event  of  the  vehicles  becoming  separated,  the 
brake  is  automatically  applied  to  all  the  wagons.  Simplicity 
itself,  the  coupling  consists  of  only  five  parts,  while  no 
springs  are  exposed.  The  coupling  works  so  easily  that 
in  the  case  of  a  runaway  wagon  an  engine  fitted  with  the 
new  coupling  could  be  sent  after  it,  and  it  would  at  once 
become  attached  on  the  slightest  impact.  In  addition  to 
being  adapted  for  railway  rolling  stock,  the  coupling  can 
be  used  for  many  other  purposes,  such  as  limbering  or 
unlimbering  gun  carriages.  The  Board  of  Trade,  all  the 
British  railways,  and  the  French  State  railways  have 
promised  to  send  representatives  to  witness  the  tests  of 
the  full-sized  couplings,  which  will  probably  take  place  at 
Darlington  a  month  or  two  hence. 

Petrol  Cars  on  the  Great  Northern  Railway. — During 
the  past  few  months  (says  the  Engineering  Times)  the 
Great  Northern  Railway  have  been  canying  out  most 
interesting  experiments  with  petrol  cars  for  use  as  a  feeder 
to  the  main  line  in  spaa'sely  populated  districts.  The  car, 
which  has  been  specially  designed  by  Messrs.  Dick,  Kerr, 
and  Company,  and  is  now  being  operated  on  the  Great 
Northern  Railway,  will  be,  in  all  probability,  utilised  on 
one  of  the  branch  lines  running  from  Hatfield.  The  seating 
capacity  is  thirty-two  passengers.  The  whole  of  the 
machinery  is  assembled  upon  a  frame,  which  is  directly 
supported  from  the  axles.  The  motive  power  consists  of 
two  engines,  which  not  only  minimises  the  risk  of  break- 
down, but  gives  a  better  distribution  of  weight.  The 
engines  are  not,  however,  connected  independently  to  tlie 
axles,  although  both  axles  are  driven,  but,  under  normal 
circvunstances,  drive  on  to  a  common  longitudinal  shaft, 
which  is  connected  to  the  axles  by  beveled  gearing.  The 
engines  are  connected  through  independent  clutches  to  a 
common  change-speed  box,  from  which  the  power  is  trans- 
mitted, by  means  of  the  longitudinal  driving  shaft,  into 
gear  boxes  suspended  on  each  axle,  and  at  this  point  the 
engine  speed  is  reduced  as  required  on  the  axles  by  means 
of  single-reduction  gearing  very  similar  to  that  used  in  the 
electric-tramway  motors.  The  engines  are  of  the  standard 
Daimler  type,  each  capable  of  developing  36  H.P.,  running 
at  full  speed.    A  separate  petrol  tank  is  provided  for  each 


engine,  and  the  combined  capacity  of  these  is  equal  to  4UU 
car  miles.  The  complete  car  weighs  something  under  IG 
tons,  including  its  full  complement  of  passengers,  and 
although  tlie  normal  si^eed  for  whicli  it  is  designed  is  oO 
miles  an  hour,  it  has  on  several  occasions  attained  a  speed 
considerably  over  50  miles.  The  car  is  lighted  by  elec- 
tricity obtained  from  storage  batteries,  which  als'o  supply 
current  for  the  ignition  and  magnetic  clutches.  The  design 
of  the  complete  car  is  such  that  the  flexi):)ility  and  facilities 
for  overhauling  and  repairs  are  everything  that  can  be 
desired. 


Steam  Trials  of  the  Trooi'siup  Dufferin. — The  Indian 
Government  troopship  Dufferin,  the  largest  ship  in  the 
world  of  this  class,  completed  on  December  22nd  her 
official  trials,  when  she  returned  to  the  works  of  lier 
builders,  Messrs.  Vickers,  Sons,  and  Maxim  Limited, 
Barrow-in-Furness.  The  contract  with  the  Indian  Govern- 
ment called  for  a  speed  of  18'5  knots,  and  on  six  runs 
over  the  measured  mile  at  Skelniorlie,  on  the  Clyde,  the 
actual  rate  attained  was  18'9  knots.  These  six  runs,  which 
followed  upon  a  series  of  trials  at  progressive  speeds  for 
the  information  of  the  builders,  gave  uniform  results.  Four 
of  the  runs,  for  instance,  were  made  in  3  min.  10  sec,  or 
3  min.  11  sec,  and  the  mean  of  mean  speed  was,  as  we 
have  said,  18  9  knots,  nearly  half  a  mile  over  the  contract. 
This  was  realised  with  the  engines  making  an  avej'age  of 
117'8  revolutions  and  indicating  9,975  H.P.  The  ship  then 
continued  down  the  firth  on  a  six-hours'  contract  run,  and 
the  records  taken  during  the  performance  gave  the  follow- 
ing mean  results:  Steam  pressure  at  the  boilers,  179  1b.; 
at  the  engines,  1781b.;  revolutions  of  starboard  engine, 
115  2;  of  port  engine,  116  3 ;  power  indicated  by  starboard 
engine,  4,992  H.P.  ;  by  port  engine,  4,889  H.P. ;  collective 
power,  9,881  I. H.P.  Cii'culating,  steering,  and  other 
manoeuvring  trials  wei'e  carried  out  on  the  way  to  Barrow- 
in-Furness. 


The  Junior  Institution  of  Engineers. — .The  members  of 
this  institution  recently  visited  the  International  Gas 
Exlribition  at.  Earl's  Court..  They  were  received  by  Mr. 
J.  W.  Helps,  M.Inst.C.E.,  chainna.n  of  the  Advisory  Com- 
mittee of  the  Institution  of  Gas  Engineers,  under  the 
auspices  of  which  the  exhibition  was  held,  and  showai  over 
by  hun  and  Mr.  S.  Y.  Shoubridge,  of  tlie  South  Suburban 
Gas  Company,  Mr.  A.  E.  Broadberry,  of  Tottenham,  and 
Mr.  A.  W.  Onslow,  of  the  Royal  Arsenal  Woolwich.  It 
a.ppears  that  the  exhibition  is  the  first  of  its  kind  which 
has  ever  taken  place.  In  1882-3  there  was  held  at  the 
Crystal  Palace  a  combined  exhibition  of  electricity  and  gas, 
and  the  present  exhibition  illustrates  tlie  adva.nce  made 
since  that  period  in  the  various  applicatio.ns  of  gas  for  public 
and  private  lighting,  cooking,  heating,  and  motive  power. 
The  most  notable  of  the  innovations  introduced  since  the 
exhibition  of  1882-3  represented  in  the  present  exliibitio'ii 
comprise  :  (1)  The  introduction  and  perfecting  of  the  incan- 
descent system  of  gas  lighting;  (2)  the  further  development 
of  the  most  economical  and  reliable  high-po-wer  lights  for 
public  purposes ;  (3)  the  selection  of  a  thoroughly  satis- 
factory type  of  cooking  stove,  suitable  for  each  kind 
of  service ;  (4)  the  provision  of  efficient  gas-heating 
appliances ;  (5)  the  introduction  of  gas  as  a  fuel  in  ma.ny 
trades  for  special  processes  ;  (6)  invention  and  remarkable 
development  in  connection  with  gas  engines  ;  (7)  installation 
of  machinery  for  handling  gas-manufacturuig  material ; 
(8)  extended  employment  of  the  residual  products  from 
the  manufacture  of  gas;  (9)  the  introduction  of  the  pre- 
pajnnent  meter.  All  these  features  were  amply  illustrated 
in  the  extensive  exhibition,  and  were  examined  with  great 
interest  by  tlie  visitors,  who  were  subsequently  entertained 
to  tea,  when  opportunity  was  tixken  for  expressing  their 
thanks  to  the  gentlemen  who  had  so  courteously  shown 
them  round,  and  to  the  chairman  for  his  hospitality. 
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THE   MODERN    RAILWAY   WAGON  AND 
THE   DETAILS   OF   ITS  DESIGN. 

By  George  Willans. 

(Continued  from  }>agc  660.) 

Eitlier-sidt  and  I'ower  Brakes.- — As  noticed  when  deal- 
ing witli  the  ordinary  single-side  brake,  as  previously 
described,  the  brake  question  is  at  present  in  a  very 
unsettled  state,  so  much  so  that  any  authoritative  state- 
ments or  illustrations  of  matter  concerning  the  brake 
'juestion  are  almost  always  subject  to  being  criticised. 

¥.  Hanqet  an^ycK 
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The  ordinary  single-side  brake,  as  illustrated  and  dealt 
with  in  this  series  of  articles,  is  the  final  evolution  of 
many  designs  of  such  brakes,  and  as  such  is  the  standard 
brake  as  required  by  the  Eailway  Clearing  House  to  be 
fitted  to  wagons  of  a  capacity  up  to  10  tons.  It  is  apparent 
that  as  the  either-side  brake  question  is  of  coni])aratively 
recent  date,  suthcient  time  has  not  as  yet  elapsed  for  this 
weeding-out  process  to  be  applied  to  the  either-side  brake, 
and  secure  the  adoption  of  a  standard  type. 

The  necessity  for  the  either-side  brake  is  almost  entirely 
due  to  the  inci'easing  weight  of  the  trains  handled  by  the 
powerful  modern  locomotives.  Trains  of  50  and  60 
vehicles,  as  are  now  commonly  handled,  are  quite  out  of 
the  safe  weight  thait  can  be  controlled  by  a  locomotive 
and  brake  van  on  any  but  the  leasit  inclines.  Although 
on  descending  all  inclines  at  all  severe  it  is  customary  to 
bring  the  train  to  a  stand  at  tlie  to'p,  and  "pin  down"  a 
sufficient  number  of  brakes  to  control  the  train,  it  is, 
nevertheless,  in  many  instances  practically  kept  under 
control  by  the  engine  and  van  brakes  only.  This,  to  a 
great  extent,  is  due  to  the  fact  that  the  guard,  or  brakes- 
man, goes  dowu  one  *iide  of  the  ti'ain  only  to  apply  the 
brakes ;  consequently,  when  wagons  are  only  fitted  with 
biakes  on  one  side,  a  great  proi>ortion  of  the  brakes  can 
be  only  applied  on  the  off-'side  from  the  brakesman.  This 
being  so,  the  general  practice  is  to  go  down  one  side  of 
the  train,  and  apply  the  brakes  on  that  side  only,  treating 
them  at  the  same  time  to  a  liberal  application  of  the  brake 
stick,  and  afterwards  to  rely  upon  the  control  due  to  the 
brake  van  and  the  air  or  vacuum  brake  on  the  locomotive. 
Hence  the  necessity  for  an  either-side  bralie  ;  and  this  does 
not  then  take  into  consideration  the  question  of  lowering- 
wagons  down  into  sidings  or  platforms,  having  possibly  a 
single-side  brake  that  can  only  be  applied  on  the  plat- 
form side.  Obviously,  then,  the  present  control  of  the 
goods  and  mineral  trains,  both  as  composite  trains  or 
individual    vehicles,   is    not    striisfaotory,    and    is  very 


inelastic;  on  a  grade  the  trains  have  either  to  be  drawn 
down  the  incline  by  the  locomotive,  causing  a  needless 
waste  of  power,  or  where  they  are  "  uuderbraked " 
are  solely  kept  under  control  by  the  engine  and  van 
brakes,  with  a  very  small  margin  of  safety  iu  the  event  of 
unforeseen  circumstances,  such  as  a  sliower  of  rain,  or 
seme  failure  of  either  the  engine  or  van  brakework  when 
on  the  incline. 

In  view  of  the  above,  it  is  quite  apparent  that  the  only 
solution  of  the  question  lies  in  ai>  early  adoption  of  a 
continuous  brake  for  the  control  of  the  trains  as  a  whole, 
and  a  satisfactory  type  of  eithernside  brake  for  shunting 
purj)fises  and  the  control  of  individual  vehicles. 

Among  the  earliest  types  of  either-side  brakes  fitted  was 
the  brake  illustrated  by  fig.  84;  this  is  known  as  Morton's 
brake,  from  its  inventor.  As  will  be  seen  from  the  illus- 
trations, there  is  a  cross  shaft  A  running  across  the  wagon, 
supported  in  the  customary  V  hangers,  one  on  either  side 
of  the  wagon.  On  this  shaft  a  clutch  B  is  fixed  on  a 
squared  portion  of  the  shaft,,  which  is  then  turned  down  at 
the  portion  marked  C  so  as  to  fit  the  brake  lever  d,  which 
is  mounted  upon  it,  and  retained  in  position  by  means  of 
the  washer,  as  shown.  This  brake  lever  has  its  extremity 
foimed  with  a  projection  Bi,  which  on  the  lever  C,  being 
depressed  engages  with  the  clutch  B,  and  so  transmits 
the  braking  effort  to  the  shaft  A,  upon  which  the  usual 
tumbler  levers  are  formed.  So  that  on  the  brake  being 
applied  on  one  side  by  means  of  the  lever  Ci  the  shaft  A 
I'otates,  and  the  clutcli  B,  on  the  opposite  side  to  that  on 
which  it  is  applied,  leaves  the  brake  lever  with  which  it 
engages  at  rest  on  the  rack  of  the  brake  guard ;  hence 
the  brake  can  be  applied  and  secured  on  either  side  of  the 
vehicle.  As  far  as  they  go  ithese  brakes  are  most  success- 
ful, and  there  are  great  numbei-s  of  them  in  service;  they 
are  not  costly  to  fit  up,  the  workmanship  need  not  be  of 
too  high  a  class,  and  in  practice  they  are  a  most  useful 
and  efficient  article. 

V  Hanger  on  each 
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Theie  are  several  methods  whereby  the  same  end  may 
be  obtained,  another  being  illustrated  by  fig.  85.  It  will 
be  seen  that  there  is  the  cross-shaft  A,  as  in  the  Morton 
b'rake,  suppoi'ted  in  two  V  hangers  on  each  side  of  the 
wagon ;  on  this  shaft  a  short  lever  B  is  keyed  at  such  an 
angle  and  in  relation  to  the  square  that  the  brake  lever 
Ci,  which  is  pivoted  to  the  short  lever  B  at  Bi,  when  it 
(the  brake  lever)  is  taken  off  the  rest  engages  with  the 
square  as  shown,  and  thus  rotates  the  shaft  A,  and  applies 
the  brake  from  either  side  of  the  wagon,  the  brake  lever 
on  the  side  not  iu  oi^eratiou  remaining  on  its  rest,  the 
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onlv  effect  on  it  by  the  operatiioii  of  the  other  lever  being 
to  sHghtly  raise  the  fixed  end  and  carry  the  free  end  for^ 
ward  a  little  in  the  brake  guiard.  It  i«  apparent  that  in 
both  these  designs,  depending  as  they  do  on  the  cross 
shaft  for  operating  the  brake,  passing  acroijs  the  wagon, 
and  being  hung  low  down  between  the  wheels,  do  not 
pemiit  of  drop  bottom  doors  being  fitted  to  the  wagon,  or 
alternatively  that  wagons  so  fitted  could  not  be  .supplied 
with  an  either-side  brake.     In  order  to  overcome  these 


ELECTRIC    LOCOMOTIVE  TEST. 


On  November  12th  the  jtowerful  high-speed  electric  loco- 
anotive  designed  and  ljuilt  by  the  (ieneral  Klectric  Comjiany 
and  the  American  Locomotive  Works  for  the  New  York 
Central  and  Hudson .  KiveV  Kailroad  was  exhibited  and 
tested  in  the  presence  of  the  Electric  Traction  Coinniission 
of  the  railroad  and  their  guests.  The  results  of  the. trial 
were  extremely  satisfactory. 
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objections  the  design  shown  in  fig.  8G  is  adopted.  This 
•will  be  iSeen  to  consist  of -the  cross  shaft  A,  which  is  run 
across  the*  wagon  under  the  cross  bearer,  and  put  of 
the  way  of  the  bottom  doors,  and  supported  in  special 
combined  spring  shoe  and  shaft  castings,  as  are  commonly 
used  in  certain  types  of  single-side  brakes.  Upon  this 
cross  shaft  A  are  mounted  the  brake  clutches  B.  This 
clutch,  on  the  brake  side  of  the  wagon,  is  extended  so  as 
to  provide  a  lever  conneotion  for  the  other  portions  of  the 
brake  work.  It  will  be  seen  that  the  brake  levers  Ci,  on 
each  side  of  the  wagon,  engage  with  the  clutches  in  mucli 
the  same  manner  as  those  previously  described,  and  aie 
loosely  mounted  on  the  cross  shaft  A,  such  that  they 
remain  in  the  brake  guard  wlien  the  brake  is  being  applied 
from  the  opposite  side. 

On  the  brake  side  the  clutch  lever  B  is  connected  uji 
to  the  short  lever  C  by  links  provided  with  adjusting 
holes,  and  the  brake  applied  in  the  usual  manner. 
(To  he  continued.) 


BOARD  OF  TRADE  EXAMINATIONS. 

The  following  is  a  list  of  marine  engineers  to  whom  certificates  of 
competency  have  been  issued  during  the  week  ending  December  22ncl, 
1904  :— 

Cakdiff. — First  clans  .-  S.  Owen,  J.  B.  Morgan,  W.  M.  Jackson,  W.  C. 
Willis,  J.  Dwyer,  T.  Lloyd,  E.  P.  G.  Hearder,  0.  T.  Lewis,  W.  G. 
Mowatt.  Second  class  :  P.  R.  Meredith,  E.  Jones,  H.  J.  W.  Cox,  S 
Flook,  A.  Rogers,  N.  S.  Fitzgerald,  R.  W.  PluUips,  W.  J.  Oram. 

GhAfiGow.— First  class:  G.  A.  Reid,  J.  Young,  T.  AV.  Pullar,  H. 
Caswell.  Second  class  :  J.  Hardy,  J.  Tweedie,  C.  Cowan,  A.  M.  Allan, 
A.  Thomson,  D.  Connacher,  W.  Boyaok,  J.  Urcjuhart,  R.  Mc.  C.  Sturrock, 
E.  S.  Hamilton,  F.  Feeney,  A.  Hamilton. 

Leith. — First  class  :  T.  Taylor,  AV.  Arnott.  Second  class  :  A.  L. 
Baxter. 

LlVEUPOuL. — First  class :  J.  P.  Rich.  Second  class  :  S.  Pratt,  L.  P. 
Pickei'ing,  S.  G.  Davie.s,  T.  WilliauLS,  J.  B.  Macdonald,  A.  H.  Duncan, 
C.  Doyle. 

London. — First  class  :  C.  Vyle,  W.  A.  Payne.  Second  class:  C.  A. 
Hagen,  A.  E.  Coleman,  E.  Taylor,  S.  F.  Hay,  A.  Norman. 

NoiiTH  Shields. — First  class :  J.  Pickering.  Second  class :  W. 
Bowlerwell,  S.  G.  White,  J.  S.  Heck,  E.  W.  G.  I'Anson.  • 

Ply.mouth. — Second  class  :  L.  C.  Hamley. 

Southampton. — First  class :  S.  Xerri.  Second  class :  J.  Brown, 
E.  Roberts,  R.  M.  Findlay. 

West  HARTLErooL. — First  class  :  A.  E.  Hill,  G.  Pi'iiigle,  H.  J.  Savage, 
S.  D.  Casebourne.  Second  class:  A.  J.  SwaleiS,  T.  R.  Eaks,  G.  Kam- 
bitsi.s,  W.  Fortune. 


General  Dimen.sion  and  Data. 

Number  of  driving  wheels    8 

Number  of  pony  trucks  ,  -2 

Weight  on  drivers   69  tons 

Total  weight   95  tons 

Rigid  wheel  base   13  ft. 

Total  wheel  base   ,   27  ft. 

Length  over  ljufl'er  platforms    37  ft. 

Extreme  width   10  ft. 

Height  to  top  of  cab    14  ft.  -1  in. 

Diameter  of  drivers   ,   44  in. 

Diameter  of  pony  truck  wheels    36  in. 

Diameter  of  driving  journals    8  J  in. 

Normal  rated  H.P   2"2U() 

Maximum  H.P   3,0()() 

Normal  drawbar  pull    20,400  lb. 

Maximum  starting  drawbar  j)ull    -■52,000  lb. 

Speed  with  500-ton  train    60M.P.H. 

Voltage  of  current  supply    600 

Normal  full-load  current    3,0.50  amperes 

Maximum  full-load  current    4,300  amperes 

Xumljer  of  motors   4 

Tyjie  of  motor  ..:   G  E-84-A 

Rating  of  each  motor    550' H.P. 

Tlie  New  Yorli  Centr.il  and  Hudson  River  Railroad  Co. 
is  now  electrically  equijjping  its  New  York  terminal  for  a 
distance  of  34-  miles  on  the  main  line  from  the  Grand 
Central  Station  to  Croton,  and  for  24  miles  on  the  Harlem 
Division,  as  far  as  White  Plains.  It  is  tlie  intention  to 
handle  all  the  traffic  witfiiii,  this  district  electrically,  and 
this  locomotive  is  one  of  from  30  to  50  which  will  Ije 
used  in  hauling  the  through  passenger  trains,  tlie  heaviest 
of  which  weigh  875  tons,  and  inust  run  at  a  maximum 
spL'ed  of  60  to  65  miles  per  hour. 

By  tiie  use  of  the  Sprague  General  Electric  multiple  unit 
system  of  control,  two  or more  locomotives  can  be  coupled 
together  and  operated  from  the  leading  cab  as  a  single  unit. 
The  motive  power  may  therefore  be  easily  adapted  to  tlie 
weight  of  the  train,  w'ith  no  comiilication  in  opei'ation,  and 
with  uniform  make-up  of  train  crew.  A  single  electric 
locomotive  will  be  able  to  maintain  the  schedule  with  a 
450^ton  train,  two  locomotives  being  coupled  together  for 
lieavier  trains. 

In  the  tests  the  locomotive  developed  remarkably  easy 
riding  qualities  at  high  speeds  and  during  acceleration. 
The  designers  have  secured  the  best  mechanical  features 
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of  the  high-speed  steam  locomotive,  combined  with 
enormous  power  and  simplicity  of  control,  made  possible 
by  the  use  of  the  electric  drive. 

It  is  tJie  intention  of  the  railroad  company  and  the 
General  Electric  Company  to  make  complete  preliminary 
tests  and  trials  on  these  locomotives  mider  all  conditions 
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Fig.  1  Starting  Test. 

likely  to  obtain  in  service  operation.  For  this  purpose  the 
railroad  company  has  set  aside  a  6-mile  stretch  of  track 
on  its  main  line  between.  Scltenectady  and  Hoffmans,  and 
equipped  it  with  standard  tliird-rail  construction.  The 
track  is  practically  straight  and  ballasted  so  as  to  permit 
a  maximum  speed  of  70'  to  80'  miles  per  hour  being  attained. 

Power  for  operating  the  locomotive  is  furnished  by  the 
General  Electric  Company,  and  for  this  purpose  there  has 
been  installed  in  the  new  power  house  at  the  Schenectady 
plant  a  2,000  kw.,  three  phase,  25  cycle,  Curtis  turbo- 
generator delivering  lil,00'0'  volts  to  the  line.  A  special 
high-tension  transmission  line  has  been  constructed  from 
the  power  station  for  a  distance  of  five  miles  to  the  sub- 
station at  Wyatts.    This  sub-station  contains  a  1,500  kw., 
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Fig.  2.— Preliminary  Speed'Run  No.  1.  Eight-car  Train,  336"tons  ;  Locomotive, 
95  tons  ;  Total,  431  tons. 

650  volt,  25  cycle  General  Electric  rotary  converter,  with 
necessary  static  transformers  for  reducing  the  line  potential 
from  11,000  to  460  volts,  and  a  .switchboard  consisting  of 
a  600-volt  d.c.  rotary  converter  panel,  an  a.c.  starting 
panel,  and  a  high-tension  panel,  with  electrically-operated 
type  H  oil  switch.  The  rotary  converter  is  self  starting 
from  the  a.c.  end,  thus  requiring  no  synchronising  or  other 
complication  when  throwing  the  machine  into  service.  The 
steipdown  transformers  are  provided  with  taps  giving  1-3, 
2-3,  and  full  voltage  for  starting  the  rotary  converter,  these 


voltages  being  applied  successively  by  means  of  double- 
throw  lever  switches.  The  machine  starts  freely  and  easily 
without  sparking,  and  without  drawing  more  than  full-load 
current  from  the  line. 

The  apparatus  in  the  sub-station,  the  location  and 
arrangement  of  same,  the  width  and  dimensions,  are  in 
general  as  proposed  for  the  sul>stations  to  be  l)uilt  within 
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F;g.  3.— Preliminary  Speed  Run  No.  2.  Four-car  Train,  370  tons;  Locomotive 
95  tons  ;  Total,  265.tons. 

the  electric  zone  at  the  New  York  City  terminal,  so  that 
practical  experience  with  the  plant  may  be  obtained  while 
the  locomotive  tests  are  being  made,  and  in  advance  of 
the  construction  of  these  stations. 

This  power  station,  transmission  line,  sub-station  equip- 
ment, and  six  miles  of  track  is  undoubtedly  the  most 
complete  testing  plant  ever  provided  for  a  trial  of  electric 
railroad  motive  power,  and  with  the  facilities  afforded,  in 
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Fio.  4.— Characteristic  Curves.    Diameter  of  Wheels,  44in.  ;  Toltage,  600. 

addition  to  testing  the  new  locomotives,  much  interesting 
and  valuable  electric  railroad  information  will  unquestion- 
ably be  obtained. 

Owing  to  the  fact  that  only  a  portion  of  the  track  to  be 
used  for  testing  is  available  as  yet,  no  complete  locomotive 
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tests  have  been  made.  A  full  set  of  recording  instruments 
has  been  installed  in  the  cab  of  the  locomotive,  and  records 
have  been  obtained  of  some  of  the  preliminary  runs  made 
to  test  the  bearings  and  running  qualities  of  the  locomotive. 
Although  these  records  will  be  superseded  by  careful  tests 
made  on  the  full  length  of  track,  bonded  and  with  sufhcient 
feeders  supplied  to  minimise  the  drop,  they  indicate  in  a 
general  way  what  may  be  expected  of  the  locomotive 
running  in  regular  service.  Two  of  the  diagrams  show 
the  speed,  current  input,  and  voltage  at  the  locomotive 
all  on  a  time  basis,  Avith  an  8-car  train  weighing  -336  tons, 
and  a  4-car  train  weighing  170  tons,  both  exclusive  of 
locomotive.  The  total  weight  of  train,  including  locomotive 
and  passengers,  was  431  tons  for  the  8-car  and  265  tons 
for  the  4-car  train. 

On  these  two  running  tests  as  high  a  maximum  speed 
as  possible  was  reached  with  the  length  of  track  available. 
The  two  sets  of  starting  tests  show  the  more  rapid  rate 


runs  have  been  made  as  yet,  and  the  preliminary  tests 
have  not  shown  any  appreciable  warming  up  of  the  motors. 

Throughout  both  the  starting  and  running  tests  the 
electric  locomotive  shows  its  remarkable  steadiness  in 
running,  a  distinct  contrast  in  this  respect  to  the  steam 
locomotive,  especially  should  the  latter  be  forced  to  perform 
the  work  here  shown  to  be  accomplished  by  the  electric 
locomotive. 

The  motor  armatures  are  mounted  fast  to  the  driving 
axles,  and  the  elimination  of  gear  and  bearing  losses 
permits  of  a  very  liigh  efficiency  of  tlie  locomotive.  Refer- 
ence to  the  motor  characteristics  shows  a  maximum  effi- 
ciency of  approximately  93  per  cent,  this  value  being  fully 
4  per  cent  .better  than  possible  with  motors  of  the  geared 
type.  This  gain  is  especially  noticeable  at  the  high  speeds, 
of  only  22'5  per  cent  of  the  weight  upon  the  drivers,  thus 
placing  this  electric  locomotive  in  advance  of  any  steam 
the  efficiency  curve  remaining  above  90  per  cent,  even  at 
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NEW   YORK  CENTRAL  ELECTRIC  LOCOMOTIVE.     LONGITUDINAL  SECTION  THROUGH  TRAIN. 


of  acceleration  possible  with  the  higher  maintained  voltage 
available  near  the  sub-station.  The  maximum  speeds 
reached  were  63  miles  per  hour  with  the  8-car  train,  and 
72  miles  per  hour  with  the  4-car  train.  It  will  be  noted 
that  the  trains  were  still  accelerating  at  these  speeds,  but 
the  length  of  track  so  far  equipped  did  not  permit  of 
attaining  higher  speeds.  These  locomotives  are  not 
designed  for  abnormally  high  speeds  at  intervals,  but  rather 
to  obtain  a  high  average  schedule,  due  to  tlieir  ability  to 
accelerate  more  rapidly  than  is  possible  with  the  present 
steam  locomotives. 

In  the  starting  tests  a  speed  of  30  miles  per  hour  was 
reached  in  60  seconds  with  an  8-car  train, .  weighing, 
including  the  locomotive,  431  tons,  coiTesponding  to  an 
acceleration  of  one-half  mile  per  hour  per  second.  During 
certain  periods  of  the  acceleration  the  increase  in  speed 
amounted  to  '6  miles  per  hour  per  second,  calling  for  a 
tractive  effort  of  approximately  27,000  lb.  This  value  was 
somewhat  exceeded  with  the  4-car  train,  where  a  momentary 
input  of  4,200  amperes  developed  a  tractive  effort  of 
31,000' lb.,  with  a  coefficient  of  traction  of  22'5  per  cent 
of  the  weight  on  drivers.  The  average  rate  of  acceleration 
with  the  4-car  train,  weighing,  including  the  locomotive, 
265  tons,  was  30  miles  in  37|  seconds,  or  '8  miles  per  hour 
per  second,  calling  for  an  average  tractive  effort  of  22,0001b. 

The  maximum  input  recorded  4,200  amperes  at  460 
volts,  or  1,935  kw.,  gives  an  output  of  the  motors  of 
2,200  H. P.  available  at  the  wheel.  With  4,200  amperes, 
and  a  maintained  potential  of  600  volts,  there  would  have 
been  an  input  to  the  locomotive  of  2,520  kw.,  corre- 
sponding to  2,870  H.P.  output  of  the  motors.  This  output 
is  secured  without  in  any  way  exceeding  the  safe  commu- 
tation limit  of  the  motors,  and  with  a  coefficient  of  traction 
locomotive  yet  built.      No  service  capacity  temperature 


the  free  running  speed  of  the  locomotive  alone,  in  contrast 
to  the  85  per  cent  or  less,  which  would  be  a  good  showing 
for  a  locomotive  provided  with  geared  motors.  The  simple 
construction  and  high  efficiency  made  possible  with  this 
design  of  gearless  motor,  together  with  the  minimum  cost 
of  repairs  attending  such  a  construction,  makes  the  direct- 
current  gearless  motor  type  of  locomotive  a  distinct  foi-ward 
step  in  electric  locomotive  construction. — American  En- 
gineen.  arid  Railroad  Journal. 


NOTICES    OF    MEETINGS,  &C. 


Birmingham  Association  of  Engineers.— January  7th, 
1905,  president's  inaugural  address  and  annual  balance  sheet. 

EuQBT  Engineering  Society. — January  5th,  paper  by  Mr. 
R.  Watson,  "  Pattern  Making." 

Bradford  Engineering  Society. — January  4th,  election 
of  officers. 

Junior  Institution  of  Engineers. — January  7th,  visit  at 
2-30  p.m.  to  the  Ycelker  Incandescent  Mantle  Company's  Factory, 
Albert  Works,   South  Street,  Wandsworth. 


New  Dock  Scheme  for  the  Thames. — The  Thames  Harbour 
Bill,  1905,  has  been  published  from  the  Private  Bill  Office  of 
the  House  of  Commons.  A  Thames  Harbour  Commission  is 
proposed  to  be  incorporated,  with  24  nominated  and  13  elected 
members.  Tlie  Commissioners  seek  power  to  construct  a  dam, 
with  locks,  weirs,  sluices,  roadway,  tunnel,  and  bridges,  in  the 
borough  of  Gravesend  and  the  parishes  of  Milton  and  Chadwell, 
commencmg  near  the  Gravesend  Town  Pier,  Kent,  and  ter- 
minating near  the  World-End  public-house  in  Chadwell,  Essex. 
Six  years  are  allowed  for  the  completion  of  this  work.  In  the 
financial  part  of  the  bill  the  Commission  seek  power  to  borrow 
.£5,000,000  upon  the  security  of  the  rents,  dues,  and  tolls. 
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A  NEW  FORM  OF  SPEED  INDICATOR. 


A  >'B\v  device,  known  as  the  "  Bifluid "  tachometer,  for 
indicating  the  speed  of  rotation  of  machines  or  parts  of  a 
machine,  has  recently  been  placed  on  the  market  by 
Messrs,  W.  E.  Moulsdale  and  Company,  of  Hamilton  Build- 
ings, 24,  Chapel  Street,  Liverpool.  The  principle  of  the 
device  is  as  follows :  There  are  two  liquids  of  different 
specific  gravity,  which  will  not  mix.  The  revoh-ing  body, 
which  is  the  part  we  illustrate,  is  either  set  in  rotation  by 
arranging  for  a  belt  drive,  or  it  can  be  directly  fixed  on 
any  rotating  jxirt  of  tlie  machine  whose  speed  is  to  be 
indicated,  as,  for  example,  engine  governors  or  centrifugals. 
The  centrifugal  force  produced  by  rotation  presses  the 
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heavy  fluid  outwards,  causing  the  light  fluid  to  rise  in 
the  inner  tube  B  and  to  sink  in  the  side  canal  C.  As  soon 
as  the  rotation  is  stopped,  the  fluids  return  by  the  force 
due  to  gravity  to  the  position  shown  on  sketcli.  The  outer 
tube  A  is  hermetically  closed  on  top,  but  the  imier  tube  B 
is  open  at  the  top,  and  if  the  fluid  should  rise  too  high 
in  B  it  empties  into  A,  and  is  returned  through  the  side 
channel  C.  Four  scales  are  fitted  round  the  outer  tube, 
and  these  are  graduated  to  show  revolutions  per  ihinute, 
miles  per  hour,  feet  per  second,  or  knots  per  hour. 
Generally  tliese  scales  are  all  alike,  so  that  the  speed  can 
easily  be  read  fronr  any  side,  but  in  case  of  very  great 
speed  ranges,  or  if  the  tachometer  is  to  be  used  for 
ma.chines  of  different  speeds,  each  scale  can  be  graduated 
for  a  different  range,  and  all  that  is  required  is  to  change 
the  pulley  on  the  (tachometer.    No  calculation  is  required 


with  these  indicators,  and  they  are  suitable  for  speed 
ranges  from  15  to  10,000  revohitions  per.  minute.  The 
advantages  of  the  "  Bifluids  "  are  that  tiiey  have  no 
working  j)arts,  such  as  clockwork,  to  get  out  of  order, 
small  friction,  and  thej'^  require  very  little  driving  power. 


NOTES   ON    BOILER  TESTS.* 


A  BOILER  test  is  essentially  very  simple,  tor  it  is  uothing  more 
or  less  than  weighing  coal  and  water.  In  practice,  liowever, 
other  data  are  demanded,  so  that  t  here  is  hardly  a  limit  to  which 
the  intricacies  of  the  investigation  may  not  reach.  Elaborate 
tests  have  only  academic  interest.  For  this  reason  for  practical 
engineers  nmch  of  the  data  could  be  lolt  out  entirely  without 
in  any  manner  affecting  the  value  ot  tlie  test.  In  its  simplest 
form  the  report  of  a  boiler  trial  should  contain,  in  addition 
to  the  weight  of  the  coal  and  water,  the  weight  of  the  ash,  the 
moisture  in  the  coil,  average  temperatures  of  the  feed  and  of 
the  uptake  gases,  the  average  boiler  pressure,  and  the  draught 
at  the  damper  of  the  boiler,  m  the  furnace,  and  if  forced  draught 
is  used  the  2>i'essure  in  the  ashpit.  The  moisture  in  the  steam 
should  also  be  measured  by  means  of  the  calorimeter  if  possible. 

With  this  information  the  evaporation  can  be  determined  per 
pound  of  dry  coal,  or  jjer  poiuid  of  combustible,  as  well  as  per 
pound  of  coal  burned.  The  evaporation  per  pound  of  dry  coal 
and  combustible  are  the  imiportant  results  of  the  test.  In 
conjunction  with  calorimeter  determinations  of  the  heating 
value  of  the  coal,  the  efficiency  of  the  boiler  can  be  computed. 
These  results  must  always  be  known  if  a  boiler  test  is  to  be  of 
value,  and  further  than  this,  when  they  are  known  the  test 
is  practically  complete,  for  any  other  information  that  might  be 
deduced  from  additional  data  could  only  give  results  that  are 
founded  more  or  less  on  assumption.  For  instance,  a  flue  gas 
analysis  could  be  used  in  determining  a  heat  balance,  etc.,  all 
of  which  looks  nice  on  paper,  but  practically  is  of  absolutely  no 
value. 

The  data  required  for  a  complete  boiler  test  can  be  obtained 
by  a  careful  engineer  without  elaborate  preparation  or  intricate 
apparatus;  in  fact,  it  is  just  as  easy  to  run  a  boiler  test  right 
as  it  is  to  run  it  wrong.  It  seems,  however,  judging  from 
the  reports  of  tests  that  have  come  under  the  writer's  obser- 
vation, that  these  facts  are  not  generally  understood  and  taken 
for  their  real  worth,  for  in  but  few  instances  are  the  data 
such  that  the  evaporation  jier  pound  of  dry  coal  or  per  jjound 
of  combustible  can  be  obtained,  which,  in  lieu  of  approximate 
analysis  of  the  ooal,  are  the  only  results  from  which  the  com- 
parative economy  of  the  boiler  can  be  determined.  The  weight 
of  the  coal  and  water,  feed  temj^eratures,  and  f^team  pressures 
are-,  of  course,  obtained  in  every  instance,  and  very  often 
the  flue  gas  temijeratures  and  the  breeching  draught  also. 
But  it  is  just  as  important  to  get  the  total  weight  of  the  ash, 
the  moisture  in  the  coal,  and  the  draught  in  the  furnace. 

A  pound  of  coal  can  be  considered  as  being  made  up  of 
three  sejiarate  weights — i.e.,  weight  of  the  combustible,  weight  of 
the  ash,  and  weight  of  the  moisture.  The  heat  value  of  a  pound 
of  combustible,  for  coals  mined  within  a  certain  district,  varies 
little ;  in  fact,  for  practical  purjjoses  it  may  be  assumed  to  be 
constant  for  coals  of  that  character;  that  is,  if  we  know  where 
the  coal  is  mined  we  can  look  up  and  determine  apf)roximately 
the  heat  value  of  the  combustible.  It  is  impossible,  however, 
to  make  this  statement  of  the  coal  as  actually  burned,  for  the 
ash  and  moisture  vary  between  wide  limits.  Therefore  it  follows 
that  practically  the  same  evaporation  can  be  obtained  per  pound 
of  coal  in  two  instances  and  the  economy  of  the  two  boiler  plants 
judged  equal,  while  as  a  matter  of  fact  one  of  the  coals  might 
run  much  higher  in  moisture  and  ash  than  the  other,  and  in 
reality  the  plant  using  the  coal  containing  the  most  moisture 
n.ight  be  the  more  efficient.  This  may  appear  quibbing  to 
some,  but  it  is  not  by  any  manner  of  means.  It  is  simply 
stating  the  difference  between  a  good  and  bad  boiler  test,  as 
previously  emphasised. 

The  determination  of  the  total  ash  produced  during  the 
test  should  be  vei'y  easily  made,  b;it  the  results  obtained 
are  very  seldom  correct.  For  instance,  if  a  test  is  run  without 
cleaning  the  fires,  which  very  often  happens,  at  the  start  the 
grates  are  covered  with  coal,  while  at  the  end  they  arc  covered 
mostly  with  ash.  Under  these  circumstances  the  weight  of 
tiie  ash  in  the  pit  would  not  represent  the  total.  If  the  test 
is  to  be  run  without  cleaning  the  fires,  obtain  the  weight  of  the 
coal  used  in  bmlding  up  fires  after  the  fiu-nace  and  ashpit  have 
been  cleaned,  before  starting  the  test. 

When  the  test  begins,  the  weight  of  the  coal  is  obtained  in 
the  usual  manner  luatil  the  end.  After  that  no  more  coal 
sliould  be  added,  and  the  fires  should  be  biu'ned  down  until  all 
the  combustible  matter  on  the  grates  at  the  end  of  the  test 

^  Paper  read  before  the  Oliio  Society  of  Mechanical,  Electiical,  and  Steam 
Eiigineers,  by  J.  E.  Brll. 
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is  cousiiiiied.  The  ash  on  the  burs  slumld  then  be  raked  out  and 
weighed  and  added  to  the  weight  of  tlie  ash  in  tlie  pit.  This 
sum  divided  by  the  joint  weights  of  the  coal  used  during  the 
test  and  the  weight  of  the  coal  used  befoxc  starting  will  give  the 
])ercentage  of  ash,  and  multiplying  the  weiglit  of  coal  burned 
during  the  test  by  this  percentage  gives  the  weight  of  the  ash 
made  during  the  test.  ■  When  tlie  test  is  run  with  the  fires 
cleaned  both  at  the  start  and  at  the  end,  the  ash  on  the  grate 
at  tlie  end  is  assumed  to  be  the  same  as  at  the  beginning,  and 
practically  there  is  not  mncli  difference,  so  that  results  are 
usually  coirrect. 

The  inoistiire  in  the  coal  should  be  determined  from  a  sample 
taken  from  time  to  time  during  the  test  and  kept  in  a  covered 
box  near  tlie  coal  pile,  in  order  to  keep  the  moisture  from 
evaporating  during  the  trial.  At  the  end  of  the  test  this 
sample,  which  should  run  about  501b.,  should  be  weighed.  It 
should  then  be  crushed  fine,  care  being  taken  to  see  that 
none  of  it  is  allowed  to  get  away,  and  dried  in  an  open  pan  on 
top  of  the  boiler  or  breeching  where  it  will  be  good  and  hot. 
The  drying  should  continue  for  24  hours  and  the  coal  stirred 
once  in  awhile.  It  requires  these  precautions  to  accurately 
oVitain  the  moisture,  and  it  must  be  remembered  that  any  error 
thus  made  will  tend  to  show  too  little  moisture  and  will  reduce 
the  evaporation  per  pound  of  dry  coal,  or  per  pound  of  com- 
bustible. It  is  preferable  to  obtain  the  moisture  in  the  manner 
mentioned  rather  than  to  depend  upon  a  chemist's  analysis. 

Boiler  tests  to  be  comparable  must  be  run  with  the  same 
care  and  attention  and  have  complete  data,  but  even  then  there 
will  be  differences  in  results.  These  differences  are  usually 
accounted  for  on  the  assumption  that  in  one  instance  the 
boiler,  grate,  or  the  firing  was  better  or  worse  than  in  another. 
Sometimes  these  conclusions  are  correct.  Many  times,  however, 
they  are  not,  and  I  shall  try  to  explain  how  in  some  cases  this 
comes  about. 

A  test  should  never  be  accepted  as  conclusive  unless  the  con- 
dition of  the  boiler,  grates,  etc.,  are  known  to  be  beyond 
criticism,  and  even  then  only  after  a  number  of  preliminary 
trials  have  been  run  to  determine  the  proper  amount  of  draught 
to  be  used  and  the  best  method  of  firing.  During  a  preliminary 
test  the  evaporation  should  be  figured  evei-y  hour;  indeed, 
this  should  be  an  invariable  rule  for  all  tests,  for  only  by 
this  means  can  the  engineer  in  charge  know  what  he  is  doing, 
and  for  a  preliminary  it  is  absolutely  necessary,  because  experi- 
ments are  then  being  made  on  the  draught,  thickness  of  fires, 
etc.,  and  time  will  not  permit  of  a  separate  test  under  each 
set  of  ■conditions.  What  is  looked  for  is  a  suggestion  as  to 
what  is  right  and  what  will  later  be  checked  up  by  a  trial. 

Hourly  evaporations  are  notoriously  deceptive,  so  that  hasty 
conclusions  must  not  be  formed.  Nevertheless,  an  idea  can  be 
obtained  from  them  under  what  conditions  the  boiler  and 
furnace  is  working  the  best.  Tlie  evaijoration  when  figured 
hourly  will  show  liow  long  a  boiler  should  be  operated  before 
the  test  is  started  in  order  to  ensure  the  setting  being  thoroughly 
hot.  Sometimes  the  test  is  started  too  soon  and  the  evaporation 
suffers,  because  the  setting  ab.sorbs  pai't  of  the  heat  that  should 
go  to  evaporate  the  water.  •  I  recall  a  series  of  tests  that 
were  made  upon  boilers  in  the  anthracite  district,  which  included 
two  that  were  made  to  determine  what  effect  dirt  on  the  outside 
of  the  tubes  and  scale  on  the  inside  would  have  on  the 
evaporation. 

The  boiler  chosen  had  not  been  cleaned  for  several  months 
eitlier  externally  or  internally.  Internally  it  was  in  fairly 
good  condition,  a  very  slight  coating  of  scale  appearing  in  the 
tubes.  The  outside  of  the  tubes,  however,  were  coated  all  over 
with  a  heavy  ashy  deposit,  and  every  portion  of  the  tube  offering 
a  lodgment  for  dust  contained  all  that  it  could  hold.  With 
the  boiler  in  this  condition  the  evaporation  obtained  jser 
pound  of  dry  buckwlieat  coal  was  8'04  lb.  from  and  at  212  deg. 
Fall.  A  few  days  afterward  the  boiler  was  thoroughly  cleaned 
and  put  in  good  condition  and  another  test  run,  in  which  the 
evaporation  obtained  was  10'3  lb.  from  and  at  212  deg.  Fall, 
per  pound  of  dry  coal.  This  indicated  a  gain  in  economy  of 
27  per  cent  resulting  from  cleaning  the  boilers. 

No  doubt  this  was  an  extreme  case,  for  the  boiler  was  very 
dirty,  but  the  enormous  increase  in  economy  indicates  that  soot 
on  the  outside  of  tubes  affects  results  very  materially.  It 
seems  almost  an  insult  to  an  engineer  to  advise  him  to  see  that 
his  boiler  is  cleaned  before  testing,  and  I  should  hardly  have 
the  courage  to  do  it  had  not  my  experience  in  the  past  been 
such  that  I  know,  in  spite  of  fi.ssertioiis  to  the  contrary,  that  the 
chances  are  ten  to  one  that  the  boiler  will  not  be  cleaned. 

No  doubt  every  one  who  knows  anything  about  conibustinn 
believes  that  the  highest  efficiency  is  obtained  when  the  coal 
or  other  fuel  is  burned  with  the  least  possible  amount  of  air 
required  for  perfect  combustion.  This  fact  is  well  recognised 
theoretically,  but  very  seldom  is  it  carried  out  practically. 
Many  boiler  plants  are  operated  with  50  per  cent  more  draught 
than  they  need,  the  excess  suction  simply  dragging  in  more  air 
and  reducing  the  economy.  The  thickness  of  the  fire,  as  well  as 
the  draught,  determines  the  amount  of  air  passing  into  the 
furnace;  in  other  words,  with  the  same  breeching  draught  a 


thick  fire  will  allow  less  air  to  pass  through  than  will  a  thin 
fire.  Consecjuently,  the  deiDth  of  Ihc  fire  on  the  grates,  as  well 
as  the  draught,  must  be  experimented  with  during  a  preliminary 
te.st. 

Again  citing  from  past  experience,  I  recall  a  certain  test 
made  for  the  acceptance  of  a  waterworks  plant  in  which  New 
River  coal  was  used.  The  engineers  were  in  despair,  for  a 
duty  of  only  93,000,000  foot-pounds  could  Vie  obtained,  while 
the  guarantee  called  for  130,000,000.  The  test  had  been  care- 
fully made  and  seemingly  every  precaution  had  been  taken,  yet 
the  fact  rehiained  that  a  duty  of  only  93,000,000  foot-pounds 
could  be  obtained.  It  was  recognised  that  130,000,000  was  very 
high,  and  it  would  require  maximum  economy  in  both  boilers  and 
engine.  Arrangements  were  finally  made  whereby  another  and 
more  experienced  man  was  given  charge  of  the  boilers.  After 
a  few  preliminary  runs,  an  eight-hour  test  developed  a  duty  of 
143,000,000  foot-pounds;  the  guarantee  being  exceeded  by  10 
per  cent. 

The  boiler  was  tested  at  the  same  time  and  extremely  high 
economy  shown.  Except  in  one  laarticular  the  last  tests  were 
made  in  the  same  manner  as  the  former  ones  that  gave  poor 
results;  the  only  difference  was  in  the  thickness  of  the  fires. 
During  the  first  test  an  8  to  9  in.  fire  was  carried,  while  during 
tlie  last  test  the  thickness  was  from  14  to  15  in.  Tlie  furnace 
was  ])ractically  piled  full  of  coal. 

The  latter  depth  of  fire  would  generally  be  looked  ujjon  ag 
indicative  of  ignorance  on  the  part  of  the  fireman,  but  with 
Pocahontas  or  New  River  coal,  or  other  high  grade  .semi- 
bituminous  coal,  such  firing  gives  the  very  best  efficiency.  With 
a  poorer  coal,  as  is  generally  recognised,  a  much  thinner  fire 
is  a  nece.ssity  if  the  grates  are  to  be  kept  free  from  clinker  and 
the  capacity  and  efficiency  maintained.  A  6  in.  fire  for 
Indiana  or  Illinois  coal  would  probably  be  the  maximum.  With 
some  Nova  Scotia  coal  the  best  results  are  obtained  when  the 
fires  are  so  thin  that  there  are  holes  in  them  at  all  times.  When 
thin  fires  are  necessary  to  burn  the  coal,  part  of  the  efficiency 
is  sacrificed  on  account  of  the  excessive  air  .supply,  but  the 
sacrefice  of  efficiency  is  necessary,  or  else  there  will  be  greater 
loss  by  imperfect  combustion  caused  by  the  air  supply  being 
choked  by  clinker  and  fused  coal. 

In  addition  to  having  a  certain  draught  and  thickness  of  fire 
under  which  the  highest  efficiency  is  obtained,  each  and  every 
grade  of  coal  will  likewise  have  a  certain  rate  of  combustion 
at  which  it  can  be  burned  with  the  best  results.  It  is  to  the 
interest  of  the  boiler  test  that  this  rate  of  combustion  be 
Drsdetermincd,  and  the  preliminary  trials  should  give  some 
information  concerning  it.  It  may  be  demonstrated  that  the 
grate  surface  is  too  large,  or,  on  the  other  hand,  it  may  be  too 
small.  If  the  boiler  was  designed  for  hard  coal  the  ratio  of 
heating  surface  to  grate  surface  should  not  be  over  40  to  1. 
With  high-grade  bituminous  or  semi-bituminous  coal  the 
ratio  of  liea/ting  surface  to  grate  surface  should  be  from  50 
to  60  to  1.  Evidently  then,  if  a  test  is  run  burning  soft  coal 
on  a  grate  whose  surface  was  proportioned  for  anthracite,  the 
results  obtained  will  be  of  little  value. 

A  test  made  on  a  25  H.P.  Stirling  boiler  having  a  ratio  of 
heating  surface  to  grate  surface  of  307  to  1,  with  a  high 
grade  Pennsylvania  bituminous  coal  as  fuel,  gave  an  evaporation 
of  10  53  lb.  per  pound  of  dry  coal  from  and  at  212  deg'.  Fall., 
which  would  rejiresent  a  boiler  efficiency  of  something  like 
68  per  cent.  A  few  days  after  the  test,  the  grate  surface  was 
reduced  until  the  ratio  was  51  to  1,  and  the  evaporation  increased 
12  06  lb.  from  and  at  212  deg.  per  pound  of  dry  coal,  the 
efficiency  being  about  78  per  cent.  This  reduction  in  grate 
surface  increased  the  evaporation  some  15  per  cent,  and  no 
doubt  if  the  grate  surface  had  been  still  further  reduced  another 
increase  in  efficiency  could  have  been  obtained. 

It  lias  just  been  assumed  that  the  grate  surface  should  be 
proportioned  with  a  view  to  obtaining  high  economy.  Some- 
times this  point  is  of  secondary  importance,  and  what  is  primarily 
reeiuired  is  larger  boiler  capacity.  When  this  is  true  the  grate 
surface  is  increased  beyond  the  limits  that  a  due  consideration 
of  economy  only  will  establish.  A  fact  that  cannot  be  too 
thoroughly  comprehended  nor  too  well  understood  by  engineers 
is  that  boiler  capacity  is  a  question  of  grate  surface  and 
draught  pure  and  simple,  and  that  if  great  capacity  is  obtained 
it  is  at  the  expense  of  the  best  economy. 

It  should  not;  appear  strange  from  the  facts  already  stated 
that  a  boiler  test,  as  usually  made,  is  a  very  uncertain  quantity. 
Few  engineers  will  believe  that  a  test  is  indicative  of  the  best 
results  unless  he  happens  to  run  it  himself,  and  even  then 
he  may  doubt  whether  he  has  done  everything  just  right. 
The  way  to  avoid  this  uncertainty  is  to  make  a  sufficient  number 
of  preliminai'y  trials  to  determine  just  what  the  grate  surface, 
combustion  rate,  thickness  of  fire,  and  draught  should  be.  AVheu 
this  is  known,  a  fireman  who  can  cover  the  grates  with  coal  and 
use  a  slice  bar,  and  a  man  who  can  weigh  water  and  coal 
and  read  a  thermometer  and  draught  gauge,  can  run  a  boiler 
test  that  no  one  can  beat. 

It  might  appear  that  such  conditions  are  abnormal,  and 
that  consequently  such,  a    test  -  would   not   represent  actual 
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operating  conditions,  and  therefore  is  liable  to  be  misleading 
from  the  owner's  viewpoint.  Tliis  is  not  true,  for  if  a  boiler  is 
•worked  properly  during  a  test  it  can  be  worked  properly  every 
day.  Wken  an  allowance  is  made  for  the  cleaning  and  banking 
of  fires,  the  closing  down  and  starting  the  boilers, 
the  efficiency  and  evaporation  will  be  just  as  good  at  the  end  of 
a  year's  run  as  it  was  during  an  8  or  a  10  hour  test. 

There  is  nothing  so  discouraging  to  an  engineer  trying  to 
straighten  out  a  plant  as  to  have  a  fireman  work  hard  during 
a  test  and  get  fine  results,  and  the  next  day  drop  back  to  his 
old  methods  on  the  plea  that  it  is  impracticable  to  continue 
good  work.  There  are  some  jilants  in  the  country  that  are 
always  run  up  to  the  maximum  efficiency,  but  they  are  very 
few.  There  should  be  a  great  many  others,  and  if  the  chief 
engineers  would  conduct  boiler  tests,  make  experiments,  and 
obtain  the  data  previously  mentioned,  they  would  be  in  position 
from  their  own  initiative  to  straighten  things  out  and  safely 
conclude  that  no  one  could  make  the  plant  do  better  than  they 
themselves. 

MODERN   COKE   OVENS.— X.* 

Pobtter's  Coke  Oven. 

In  this  construction  of  oven,  sections  of  which  are  given 
in  figs.  1,  2,  and  3,  the  gas  returning  from  the  condensing 
plant  enters  the  oven  at  both  ends  into  channels  A  B  inde- 
pendent of  each  other,  which  are  in  connection  with  the 
gas  distributing  flues.  As  these  flues  are  divided  by  a 
central  wall,  only  one  quarter  of  the  partition  walls  of  the 
coking  chamber,  or  one-half  of  each  partition  wall,  is 
heated.  This  arrangement  ensures  an  equal  pressure  of 
gas,  and  consequently  a  uniform  distribution  round  the 
coking  chamber  j)  p,  as  all  burners  h  of  vertical  flues  c 
deliver  the  gas  jet  h  at  precisely  the  same  pressure. 

The  coke  ovens,  which  are  heated  by  gas  entering  only 
at  one  end,  distribute  the  gas  with  a  falling  pressure,  and 
consequently  a  falling  temperature,  resulting  in  an  inferior 
quality  of  coke,  as  parts  of  it  are  not  entirely  coked.  The 
gas  is  distributed  by  fire-brick  burners,  to  which  it  is 
supplied  by  a  flue  formed  of  specially-moulded  bricks.  These 
nozzles  of  fire-brick  material  are  superior  to  iron  burners, 
as  they  do  not  become  clogged  by  tar,  and  therefore  require 
no  cleaning,  and  are  not  affected  by  heat.  Iron  burners 
and  gas  pipes  in  use  in  other  ovens  become  leaky  and  cause 
a  loss  of  gas,  and  are  often  clogged  by  tar,  and  fail 
altogether  to  supply  gas  if  not  continually  cleaned.  Each 
flue  {a,  b)  serves  several  burners,  the  interior  of  the  flue' 
having  a  cross  section  equal  to  the  sum  of  the  cross  sections 
of  the  burners  it  supplies  with  gas;  To  ensure  a  uniform 
distribution  of  the  gas  for  all  burners,  Poetter  arranges 
two  flues  ah,  one  over  the  other,  independent  of  each 
other,  by  which  one  quarter  of  a  partition  wall  is  heated 
and  regulated  independently.  Each  vertical  flue  c  is  heated 
by  a  burner,  by  which  means  the  partition  wall  is  uniformly 
heated.  The  combustion  air  is  pressed  by  a  fan  into  the 
flue  11,  and  ascends  through  two  side  flues  i ;  tlieir  opening 
is  regulated  by  a  damper  o.  The  air  passes  into  a  channel 
under  the  heating  flue  h,  and  enters  in  a  heated  state  into 
a  space  near  the  burners;  it  here  passes  through  slits  in 
the  fire-brick  burners  into  the  heating  flues. 

The  constructor  of  this  oven  claims  that  its  high 
efficiency  is  obtained  by  the  regular  distril)ution  of  heating 
gas,  based  on  the  introduction  of  the  gas  at  both  oven 
heads.  The  period  of  coking  is  considerably  shortened 
(20  to  26  hours)  by  the  high  temperature  obtained  by  his 
plan  of  heating  the  partition  wall  by  flaming  gas,  giving 
an  output  of  coke  up  to  78  per  cent,  subject  to  the  quality 
of  the  coal.  The  partition  walls  are  built  of  specially- 
shaped  fire  bricks,  by  which  means  the  flues  are  formed 
with  tight  joints.  The  coke  gas  from  the  coking  chambers 
passes  to  the  condenser  through  a  valve  of  special  con- 
struction for  the  removal  of  deposits. 

A  distinctive  feature  is  that  gas  and  air  meet  together 
at  the  point  of  ignition — i.e.,  at  the  opening  of  the  fire- 
brick nozzles,  on  a  level  with  the  flloor  of  the  coking 
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chamber.  It  is  also  stated  that  the  uniform  heat  created 
by  this  construction  in  the  coking  chamber  has  favourable 
results  as  regards  output  and  quality  of  coke  and  by- 
products, so  that  the  working  of  these  ovens  ensures  a 
most  successful  financial  result.  Their  erection  is  inexpen- 
sive, and  their  simple  construction  makes  them  very 
durable,  obviating  the  necessity  of  repairs  for  a  very  long 
time. 

The  heating  of  the  coking  chamber  requires  about  50 
per  cent  to  55  per  cent  of  the  gas  developed  by  the  coking 
process,  so  that  45  per  cent  to  50  per  cent  remain  available 
for  driving  gas  engines  or  for  heating  purposes.  Tlie 
regular  temperatuie  in  these  ovens  also  results  in  a  gas 
production  of  the  most  suitable  quality  for  the  recovery  of 
by-products. 

Poetter's  claims  for  his  ovens  are: — • 

1.  That  the  use  of  specially-moulded  fire  bricks  in 
building  up  the  partition  wall  ensures  freedom  from  repairs, 
and  that  consequently  all  joints  are  perfectly  tight,  and 
leakage  of  gas  and  air  is  excluded. 

2.  The  partitioning  of  tlie  walls  and  the  use  of  a  set  of 
flues  for  a  limited  number  of  burners  secure  a  regular 
distribution  of  gas  and  perfectly  uniform  temperature, 
giving  an  output  of  5|  tons  of  coke  in  2i  hours  per  oven. 

3.  That  the  burners  are  of  a  material  not  liable  to  be 
clogged  by  tar,  and  therefore  never  fail  to  supply  gas. 

4.  That  access  to  all  flues  is  possible,  and  easily  obtained. 
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5.  That  the  coking  process  is  uninterrupted  and  regular, 
ensuring  a  silver-grey,  uniformly-carbonised  coke  for  blast 
furnaces. , 

6.  That  they  secure  a  large  output  of  coke  and  by- 
products, leaving  45  per  cent  to  50  per  cent  of  gas  for 
motor  and  heating  purposes. 

7.  That  the  initial  outlay  is  low. 

It  would  be  out  of  place  were  we  not  to  draw  attention 
to  the  by-product  industry  and  its  value. 

On  leaving  the  oven  tlie  gases  are  made  to  pass  through 
pipes  into  a  cooler,  and  then  into  a  washer.  The  cooler 
is  a  closed  iron  vertical  cylinder,  with  tubes,  open  at  ends, 
reaching  from  top  to  bottom  of  the  cylinder  ;  the  ends  of 
the  tubes  are  closed  by  hollow  covers.  By  circulating  cold 
water  through  the  hollow  covers  and  the  tubes,  the  sur- 
rounding gases  are  condensed,  depositing  the  tar  in  the 
bottom  of  the  cylinder.  The  cooling  surface  of  the  cooler 
must  be  ample — ^4  to  5  square  feet  for  1,000  cubic  feet 
of  gas — ^as  the  gas  enters  it  at  a  temperature  of  1,500  deg. 
Fah.,  and  sinks  on  leaving  it  to  a  temperature  of  70  to 
lOOdeg.  Fah.,  when  it  passes  into  the  washer. 

The  washer  is  a  round  or  square  iron  box,  into  the  lower 
part  of  which  the  gas  enters,  and  on  ascending  is  exposed 
to  a  rain  of  water  continually  meeting  it.  By  this  water 
the  ammonia  of  the  gas  is  absorbed;  the  liquid  ammonia 
is  collected  in  a  vessel  suitably  placed. 

The  washers  have  a  surface  of  about  6  ft.  to  8  ft.  per 
1,000  cubic  feet  of  gas.  The  gas  is  drawn  from  the  oven, 
and  made  to  circulate  through  the  cooler  by  means  of  an 
exhaust  fan.    Pumps,  driven  by  a  gas  engine  or  a  steam 
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engine,  are  provided  for  pumping  the  tar  and  liquid 
ammonia  into  storing  tanks  or  barrels  for  transport. 

From  the  coal  gases  passing  through  the  by-product 
recovery  plant  the  tar  and  ammonia  contained  in  them 
is  recovered.  The  ammonia  is  obtained  as  water  of 
ammonia,  which  by  being  heated  develop  ammonia 
vapours.  These  are  led  into  sulphuric  acid,  and  produce 
the  wfU-known  fertiliser,  sulphate  of  ammonia. 


Fio.  2,  -Section  through  Partition  WaU. 


The  tar  obtained  by  condensing  the  gases  is  again 
distilled,  giving  forth  vapours  of  various  quality,  according 
to  the  heat  applied.  These  vapours  on  being  again  con- 
densed in  suitable  vessels  produce  crude  naphtha,  benzole, 
light  oils,  creosote  oils,  aromatic  oils,  colour  oils,  pitch. 
There  entire  range  has  not  as  yet  been  definitely  settled, 
but  it  is  already  of  very  great  extent. 

This  distilling  process  supplies  the  following  products, 
which  are  employed  for  various  purposes  in  a  large  number 
of  important  industries,  and  increase  the  return  obtain 
from  the  recovery  of  tar  and  ammonia.  They  are  :  Benzine, 
toluone,  xylone,  carbonic  acid  or  phenol,  paraffins,  creosote, 
anthracene,  alizarine,  aniline  dyes,  cyanides,  and  cyan. 

The  uses  of  these  products  are  very  varied  and 
extensive.  In  1856,  Perkins  discovered  that  violet,  red, 
and  green  colours  could  be  obtained  by  distilling  these  tar 
products. 

Benzole  is  used  extensively  for  enriching  illuminating 
gas,  enabling  the  use  of  inferior  coal  in  gas  works,  and 
increasing  the  candle  power. 

The  gases  deprived  of  these  oonstituents  retain  their 
heating  power,  and  are  made  use  of  for  heating  the  coking 
chambers  of  the  retort  oven.  The  consumption  of  this  gas 
in  the  heating  flues  is,  however,  very  economical,  so  that 
only  half  of  the  available  gas  suffices  to  give  the  necessary 
heat  to  the  oven.  The  remainder  can  be  utilised  to  drive 
gas  engines,  or  can  be  burnt  under  boilers  for  creating 
steam,  as  previously  mentioned. 

ML^Iiui'  


Fio.  3.— Section  through  Coking  Chamber. 


By  these  means  the  entire  produce  of  the  by-product 
recovery  coke  oven  is  utilised. 

The  amount  of  sulphate  of  ammonia  recovered  by 
condensing  the  coke  gases  averages  1  per  cent  of  the 
weight  of  the  dry  coal  that  undergoes  the  coking  process, 
and  the  tar  recovered  averages  3  per  cent  of  the  weight 
of  the  dry  coal  coked,  or  an  average  of  20  lb.  ammonia 
sulphate  and  501b.  of  tar  which  are  recovered  from  each 
ton  of  coal  coked. 


Half  of  the  gas  that  leaves  the  condenser  is  available 
for  raising  steam  in  boilers. 

The  water  evaporated  by  the  gas  can  be  taken  at  1  lb.  of 
water  for  every  pound  of  coal  coked. 

These  results  are  obtained  when  coal  with  15  to  20  per 
cent  of  volatile  matter  is  coked. 

The  annual  amount  of  coal  coked  to  obtain  metallurgical 
coke  in  this  country  is  about  50,000,000  tons.  This  coal 
contains  at  least  15  to  20'  per  cent  of  volatile  matter.  From 
the  coking  of  this  amount  400,000  tons  of  sulphate  of 
ammonia  can  be  recovered,  and  about  600,000  tons  of  tar. 
The  present  price  of  sulphate  of  ammonia  is  about  £12 
per  ton,  and  of  coal  tar  £1  10s.  The  sulphate  of  ammonia 
therefore  represents  a  value  of  £4,800,000  and  the  tar 
£900,000,  or,  together,  they  represent  £5,700,000.  Deduct- 
ing for  working  expenses  £2,700,000,  the  net  profits  which 
would  be  secured  to  the  iron  and  steel  industry  annually 
by  adopting  by-product  recovery  coke  ovens  would  be 
£3,000,000. 

The  coal  chiefly  coked  in  the  county  of  Durham  has  a 
very  high  percentage  of  volatile  constituents — up  to  38 
per  cent — ^so  that  the  real  amount  of  the  profits  which 
might  be  made  would  be  considerably  higher,  profits  which 
now  to  a  great  extent  are  simply  lost. 

The  remarks  of  the  late  Sir  Lowthian  Bell  in  "  Manu- 
facture of  Iron  and  its  Relation  to  Agriculture  "  are  very 
noteworthy,  showing  how  important  the  extracting  of  tar 
and  ammonia  in  connection  with  coke  ovens  is,  because 
sulphate  of  ammonia  is  so  very  necessary  for  increasing  the 
productive  power  of  the  native  soil. 


TRADE  NOTES. 


Me.  John  Thom,  Canal  Works,  Patricroft,  near  Manchester, 
has  issued  recent  lists  of  machinery  of  which  he  is  maker.  These 
are  comprised  in  four  catalojg^ies,  viz. :  Boring  plants,  water- 
works appliances,  steam  valves  and  fittings,  and  water-raising 
appliances.  These  lists  will  he  found  vory  useful,  a  large 
number  of  the  articles  having  the  standard  dimensions  included 
for  convenience  of  purchasers. 


We  have  received  from  Messrs.  the  Dominion  Belting  and 
Mill-furnishing  Company,  of  12,  Colonial  Avenue,  Minories, 
London,  E.G.,  particulars  of  their  three  leading  lines,  viz. : 

(1)  "  Campile  "  woven  belting,  in  which  a  pile  surface  is  applied 
to  the  driving  side  of  an  ordinary  woven  belt  whilst  weaving; 

(2)  "Nut-tan"  belting,  an  improved  compressed  hide  belting; 
and  (3)  "  Brigade "  brand  of  canvas  fire  bose. 


Messrs.  Wm.  Sugg  and  Company  Limited,  Vincent  Works, 
Westminster,  S.W.,  send  us  a  catalogue  of  their  system  of  high- 
pressure  gas  incandescent  lighting,  by  means  of  which  the 
ordinary  pressure  in  gas  mains  is  raised  from  about  3  in.  to 
12  in.  and  burned  in  specially-constructed  incandescent  burners 
with  great  economy.  A  plant  driven  by  a  small  gas  engine  was 
shown  working  at  the  recent  gas  exhibition. 


Claekson's  Motoe  Omnibuses. — ^These  steam  motors  are 
quickly  gaining  an  enviable  reputation.  The  Torquay  and  District 
Motor  Omnibus  Company  Limited  have  just  completed  a 
twelvemonth's  business,  all  the  buses  in  use  being  the 
"  Chelmsford,"  supplied  by  Messrs.  Clarkson  Limited,  Chelms- 
ford. The  report  of  the  Torquay  Bus  Company  is  very  satis- 
factory reading,  and  a  dividend  of  7^  per  cent  was  adopted.  It 
is  with  further  interest  we  hear  that  Messrs.  Clarkson  Limited 
have  booked  an  order  for  the  London  and  South-Western  Railway 
Company  for  a  fleet  of  "  Chelmsford "  omnibuses  for  use  in 
Devonshire. 


Messes.  Archibald,  Smith,  and  Stevens,  Janus  Works, 
Queen's  Road,  Battersea,  send  illustrated  pamphlet  dealing  with. 
"  Notes  on  Electric  Lifts." 


Burning  Questions. — This  is  the  heading  of  a  small 
brochure  descriptive  of  improved  rocking  furnace  bars  and 
bearers  to  secure  increase  of  power  and  economy  in  coal.  Tlie 
patentee  is  Mr.  F.  D.  Brown,  29,  Queen's  Square,  and  2, 
Prince's  Street,  Belfast, 
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NEW  TYPE  BORING  MACHINE. 


TiTE  chive  of  this  vertical  hpiing  machine  is  by  single 
pulley,  constant  helt-speed  variety,  which  has  heretofore 
Ijeen'used  principally  in  small  machines  where  a  variable 
speed  in  the  si)indle  was  required,  or  can  be  motor  driven, 
as  in  illustration.  The  lieadstock  is  of  the  friction  class, 
self-oiling,  and  is  so  designed  that  a  variable  speed  motor, 
with  an  increase  of  ."iO  per  cent  al)ove  noinial,  will  give 
an  xilmost  ideal  arrangement  of  speeds. 

Six  mechanical  changes  of  speed  are  given  by  this  form 
of  headstock,  all  of  which  are  immediately  obtainable  by 
the  nse  of  conveniently  located  levers.  The  levers  are,  of 
course,  non-interfering.      The  operator  has  every  lever 


dowii  slide  in:\y  be  brouglrt  to  coincide  with  the  centre  of 
the  table.  The  macliines  aie  so  ari'anged  that  the  light- 
hand  head  may,  when  desired,  be  removed  and  replaced  l)y 
a  turret  head,  which,  in  addition  to  it-s  vertical  movement, 
may  be  swivelled  to  any  angle.  It  is  provided  with  an 
automatic  tripping  device.  A  screw-cutting  attachment 
may  be  also  employed  when  desired.  The  feed  tripping- 
device  with  which  this  machine  is  fitted  is  autouiatic  in 
its  action. 

By  an  under  dial  the  opera-tor  is  able  to  set  the  feeds 
for  throwing  out  at  any  point  desired,  either  vertical  or 
horizontal,  and  with  very  little  or  no  calculation  on  his 
part.  'J'he  mere  setting  of  the  tripping  device  stops  the 
tool  accurately  at  any  predetermined  point. 


NEW   TYPE  BORING  MACHINE. 


within  easy  reach  of  his  customaay  position,  and  the 
stopping  and  stai+ing  device  is  controUalile  from  either  side 
of  the  machine.  The  makers  claim  that  the  changes  of 
speed  being  all"  obtained  l)y  gearing,  either  through  the 
friction  clutch  or  direct,  and  the  elimination  of  the  cone^ 
and  l)elt  style  drive,  with  its -attendant  shifting  and  slipping 
of  lielts,  makes  this  device  far  superior  in  every  way. 
Twelve  speeds  of  the  table  are  obtainable.  The  heads  are 
entirely  independent  of  each  other,  and  may  be  set  to  any^ 
angle.  They  are  controlled  by  feed  mechanisms  located  on 
either  side  of  the  machine.  The- feeds,  both  vertical  and 
Ifef  iiidhtal,' aie  also  independent/ and  may  be  operated  by 
)>pw9r  or  liy.  luiiid.  A  rapge  of  ten  feeds  is  given.  Each 
head  is  fitted  with  a  positive  stop;  so  that  centre  of  the. 


Micrometer  index  dials,  with  which  both  feed  rods  and 
feed  screws  are  fitted,  read  to  O'OOlO  iu.  Such  an  arrange- 
ment is  most  convenient.  Much  calipering  is  done  away 
with,  and  this  arrangement  certainly  reduces  it  to  a 
minimum. 

At  pres.ent^  these  machines  are  being  made  in  six  sizes, 
viz.,  .34  in.,  42  in.,  ,54  in.,  60  in.,  64  in.,  and  74  in.,  and 
a,re  manufactured  bv  the  Gisholt  Machine  Company, 
Madison,  AVis.,  U.S.A.' 


The  election  is  anuoiniced  of  Mr.  Philip  Watts,  F.R.S., 
I  director  of  navar  con-^structioii.  as  a  vice-preSirlent  of  the  .Tiniior 
'  Institution  of  Engineers, 


December  30,  1904]  THE    PRACTICAL  ENGINEER. 


733 


HOPKINSON'S   PATENT  CENTRE-PRESSURE 
VALVE. 

The  increasing  use  of  high-pressure  and  superheated  steam 
has  necessitated  new  designs  of  valves  and  fittings  to 
withstand  the  greater  strains  caused  by  the  pressure  of 
steam,  and  expansion  due  to  high  temperatures.  The 
difficulty  has  been  to  design  a  valve  that  would  be  suffi- 
ciently strong,  but  at  the  same  time  to  be  easy  of  manipu- 
lation by  hand.  From  the  illustrations,  it  will  be  seen  that 
the  centre-pressure  valve  just  introduced  by  Messrs. 
Hopkinson  and  Company  Limited,  of  Huddersfield,  is 
entirely  free  from  all  objectionable  levers  or  other 
accessories ;  also  free  from  any  mechanical  strains  when 
closed.  It  consists  of  a  simple  valve  body  or  casing,  with 
a  duplex  central  seating,  having  two  valves,  working  in 
opposite  directions,  one  each  side  of  the  seats,  and  both 
mechanically  operated  both  in  opening  and  closing. 


The  manipulation  of  this  centre-pressure  valve  is  so  easy 
that  one  man  can  open  and  close  the  largest  sizes  used  in 
steam  mains  with  the  greatest  of  ease,  and  they  remain 
perfectly  steam-tight  without  having  to  go  round  to  them 
asain. 


ELECTRICALLY-DRIVEN  MULTI-SPINDLE 
DRILLING  MACHINE. 

An  electrically-driven  multi-spindle  drilling  machine  for  drilling 
the  steel  frames  of  electric  motors  has  recently  been  made 
by  Craven  Bros.  Limited,  Manchester,  and  the  following  details 
will  be  of  interest.  The  machine  is  driven  by  a  15  B.H.P. 
shunt-wound  motor,  having  a  speed  variation  of  from  250  to  1,200 
revolutions  per  minute.  The  main  driving  shaft  carries  a 
hobbed  gunmetal  worm  wheel,  driven  by  a  steel  worm  keyed 
on  the  motor  spindle,  and  having  a  ball  thrust  bearing.  The  drill 
spindles,  eight  in  number,  run  dn  g-unmetal  bushes,  and  are 
driven  by  a  spur  wheel  keyed  on  the  driving  shaft,  and  gearing 


Fio.  1. 


Fio.  2. 


Fig.  3. 


Fig.  1  shows  the  two  valves  closed  on  to  their  respective 
seats.  On  turning  the  hand  wheel  the  screw  on  the  central- 
valve  spindle  is  removed,  causing  the  floating  bridge  to  rise 
to  the  stops  on  end  of  pillaa  s.  Wlien  this  position  is  reached, 
the  top  or  main  valve  is  fully  opened,  as  shown  in  fig.  2. 
Further  rotating  the  hand  wheel  in  the  same  direction,  the 
screw  operates  on  the  cent-ral  spindle  and  opens  the  bottom 
or  control  valve,  as  shown  in  fig.  3.  In  closing  the  centre- 
pressure  valve,  the  bottom  or  control  valve  closes  first  and 
shuts  off  the  steam ;  then  the  top  or  main  valve  closes.  It 
will  be  seen  from  this  method  that  all  the  mechanical 
strain  applied  through  the  screw  is  simply  nipping  the  two  [ 
valves  together  on  to  the  floor  . or  seats,  obviating  all  one- 
sided pressure.  ' 


into  spur  pinions  on  the  spindles.  The  variation  in  the 
spindle  centres  will  admit  of  each  spindle  being 
separately  adjusted  to  suit  any  centres  or  positions 
of  holes.  A  separate  vertical  adjustment  to  the  spindles 
of  2|  in.  is  made  to  allow  of  different  lengths  of  drills 
being  used.  Self-acting  vertical  feeds,  four  in  number,  and 
positive  through  gearing,  are  provided,  and  the  head  is  fitted 
with  an  adjustable  automatic  stopping  motion  to  limit  the 
travel  of  the  drill  to  any  desired  length.  The  headstock  for 
carrying  the  drills  is  balanced  by  njeans  of  weights  hung  inside 
the  side  frames,  and  is  adjustable  in  position  by  hand  through 
a  machine-cut  rack  and  pinion.  The  table  is  4  ft.  6  in.  diameter, 
and  also  is  adjustable  along  the  bed  by  rack  and  pinion  through 
gearing.  All  gearing  throughout  is  machine  cut,  and  the 
spindles  are  adjustable  from  1  ft.  6  in.  to  3  ft.  diameter.  The 
spindle  speeds  range  through  motor  regulation  from  64  to 
384  revolutions  per  minute.  The  cutting  speeds  on  the  largest 
diameter  of  drill  are :  Minimum,  31  ft.  a  minute  with  all 
drills  from  ^  in.  to  1^  in.  diameter ;  maximum,  55  ft.  on  all  drills 
within  the  same  range.  Finally,  the  feeds  are  from  90  to  220 
revolutions  of  spindle  per  inch  of  feed. 
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THE   ECONOMIC   VALUE   OF   CAST  IRON.* 

{Continvd  from,  page  703.) 

The  author  showed  a  series  of  samples  oxit.  from  pig  irons, 
specially  prepared  by  the  various  makers  aud  users.  They 
were  clioseu  as  representative  of  the  various  classes  of  pig  irons 
at  the  founder's  disposal,  hut  the  author  did  not  wish  to  imply 
that  these  are  the  only  brands  suitable  for  the  purpose,  'lliese 
.sections  showed  a  fracture  of  the  pig  and  a  ijolished  face  near 
the  fracture  and  are  of  value  for  making  roxigh  preliminary 
examinations  for  comparative  purposes:  the  polished  section 
also  showed  any  chilling  or  variation  in  structure  that  may 
have  been  induced  by  the  method  of  casting  the  pigs,  and 
which  may  lead  to  a  false  impression  of  the  hardness,  and  sub- 
sequent disappointment  in  the  resulting  casting. 
-  A  number  of  curves  were  given  for  average  results,  and  the 
prices  attached  intended  as  approximations  for  comparative 
purposes. 

The  careful  choice  of  pig  iron  for  hardening  or  softening  the 
nietal  is  of  great  imiK>rtance,  and  it  is  also  worth  pointing  out 
that  small  quantities  of  very  soft  iron,  say.  No.- 1,  and  very 
hard  varieties  between  the  mottled  and  white,  are  xiseful  for 
what  the  author  calls  "  tempering,"  that  is  to  say  we  can 
have  a  standard  foundry  mi.xture,  tempered  by  the  addition  of 
a  small  quantity  of  very  soft  or  very  hard  iron  as  the  case  may 
be;  the  chill  test  having  revealed  the  necessity  of  attending  to 
this,  the  tempiTiug  forms  a  very  ready  means  of  keeping  the 
iron  mixture  in  its  normal  condition  from  day  to  day. 

In  addition  to  the  pig  irons  already  mentioned  there  are 
qualities  designated  as  "  cinder  forge,"  "  part  mine  forge," 
"  all  mine  forge,"  but  these  need  not  be  further  dealt  with 
here. 

It  is  interesting  to  note  the  comparative  uniformity  of  the 
sulphur  and  phosphorus  in  almost  all  the  pigs  of  the  same 


brand,  and  in  some  cases  the  manganese  also:  this  is  of  special 
value  in  changing  the  number  of  the  pig  used  in  any  mixture 
and  enables  an  estimate  to  be  made  of  the  effect  of  altering  the 
percentage  of  the  remaining  elements  and  to  select  other  brands, 
as  required,  possessing  a  different  "  brand  charaeteristic."  It 
should  be  noted  that  the  most  variable  elements  are,  graphitic 
carbon,  combined  carbon,  and  silicon,  and  these  naturally 
claim  first  attention.  The  other  elements  although  small  in 
amount  mnst  not  be  neglected,  however. 

It  is  hardly  necessary  to  dwell  further  upon  these  constituents 
now,  except  to  point  out  that  by  varying  the  elements  mentioned, 
and  by  a  suitable  choice  of  pig  iron  and  scrap,  we  can  produce 
a  material  of  tlie  greatest  economic  value  in  the  service  of  man- 
kind, and  possessing  mechanical  and  physical  properties  which 
are  necessary  in  the  various  arts  and  manufactures.  We  have 
not  yet  attained  the  degree  of  accuracy  observed  in  the  manu- 
facture of  steel,  hut  the  founder  has  an  easy  means  at  his  dis- 
posal of  suiting  his  metal  to  the  purpose  for  which  it  is  intended. 
The  fact  that  the  introduction  of  the  hot  blast  has  not  removed 
the  cold  blast  furnaces  from  our  midst,  is  conclusive  proof  of  the 
economic  value  of  this  jnoduct  at  the  present  time,  and  at  the 
increased  cost  necessarily  incurred  by  the  jirocess  of  manu- 
facture. On  the  other  hand  it  is  a  great  satisfaction  to  know 
that  cheaper  materials  are  available  lor  much  of  the  work  that 
i«  done,  and  when  the  special  qualities  of  strength,  toughness, 
^ombined  with  hardness,  and  closeness  of  grain  common  to  the 
use  of  high-class  cold  blast  irons  is  not  essential. 

A  few  years  ago  the  author  was  engaged  in  investigating  the 

'  Abstract  of  paper  read  before  tlie  Mancliesttv  Association  of  Engineers  bv 
Mr,  W.  H,  Pretty,  on  II  th  Dcoember,  1004,  ....         .  " 


question  of  strength  in  cast  irons,  its  bearing  upon  the  high' 
cutting  speeds  now  in  vogue  in  modern  machine  tools,  and  also 
its  relation  to  specifications  of  strength,  etc.,  which  had  to  be 
satisfied;  this  interesting  work  was  complicated,  inasmuch  as 
it  involved  the  tool  room,  machine  departments,  testing  depart- 
ment, and  last,  but  not  least,  the  foundry.  Mixtures  of  iron 
had  to  he  made  and  sound  ca.stiiigs  pioduced  to  meet  specified 
conditions  of  strength,  toughness,  and  hardness,  closeness  of 


Fid.  1, 

grain,  hydraulic  tests  of  from  450  to  500  lb.  square  inch,  etc., 
in  castings  of  the  least  possible  weight.  The  metal  was 
produced,  and  careful  study  in  the  foundry  had  enabled  a  metal 
to  be  made  that  met  the  specified  tests;  but  the  machine 
departments  were  not  satisfied,  they  could  not  turn  out  their 
work  at  the  .sijeeds  they  were  ambitious  to  obtain,  a  modest  25 
to  35  ft.  per  minute  or  less  being  all  that  could  be  reached. 


The  steel  makers  and  the  tool  room  made  great  strides,  bxit 
still  the  high  cutting  .speeds  could  not  be  jnaiutained,  aud 
"  softer  metal  "  was  the  cry.  The  question  arises,  which  is  the 
most  important  factor,  the  economic  value  of  the  material,  or 
the  outjiut  of  the  machine  departments?  It  must  not  be  for- 
gotten that  in  some  classes  of  work  at  least,  the  material  must 
take  the  premier  position  in  our  consideration. 

Three  sisecimens  shown  illustrated  these  remarks,  they  were 
small  pillars  of  cast  iron,  originally  \  in.  square  in  section  and 
125  in.  long  in  each  case.  These  small  pillars  were  chosen 
because  this  form  enabled  test  jjieces  to  be  obtained  in  places 
which  did  not  permit  of  a  larger  size  being  secured,  and  the 
dimensions  were  kept  standard  throughout  for  comparative 
purposes.  They  were  milled  to  size  and  every  care  taken  to 
avoid  strain  in  cutting,  and  it  will  be  readily  understood  that 
the  square  section  is  a  very  suitable  one  for  the  purpose,  these 
specimens  were  chosen  from  a  number  of  tests  as  fairly 
representing  the  series. 

One  was  taken  from  a  machine  tool,  not  of  British  manii- 
facture,  aud  in  connection  with  which,  high  cutting  speeds  were 
much  discussed.  All  attempts  to  get  the  makers  cutting  .speeds 
I  on  the  new  material  this  machine  had  to  attack,  failed.  Much 
time  was  given,  fortunately,  to  developing  the  possibilities  of 
tool  steels,  with  considerable  imr)rovemeut  in  the  results,  but 
still  far  short  of  the  ideal  aimed  at.  A  trial  on  the  material 
represented  by  this  samjjlc  revealed  the  fact  that  a  cutting 
speed  of  200  ft.  or  more  per  minute  with  a  moderately  heavy  cut 
could  bo  maintained.  When  placed  in  the  testing  machine  the 
pillar  collapsed  under  a  compressive  load  of  19  6  tons  square 
inch  :  it  has  assumed  a  more  or  less  barrel  shaped  form,  and  its 


GiMsoN  AND  Co.  (Leicester)  Ltd.— Foundry  Test  Sheet.  Sheet  No  

Transverse  test  for  cast  ii  on  only,  standard  bar  2  in.  deep,  1  in.  wide,  3  ft.  between  points  of  support,  tested  on  edge  with  load  at  centre. 
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Fig  3.-BAILEY'S  TRANSVERSE  TESTING  MACH INE,- CArACI T Y   40  CWTS. 


Fio.  4.— S.   DENISON   AND  SONS'  TRANSVERSE  TESTING  MACHINE.-CAPACITY   40  CWTS. 

Yorkshire  its  crusliing  load  was  38  tons  square  inch,  and  it  is  a    I    pressive  load  equivalent  to  42  tons  square  inch,  without  any 

snod  sample  of  a  cast  iron  for  structural  purposes.  apparent  variation  in  its  length  or  structure.    A  hirther  load. 

The  third  was  from  a  oast  iron  of  tlic  class  referred  to,  as   |    could  not  bo  applied,  tlie  testing-  macluno  being  only  ot  10  tons 
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capacity.  The  fellow  test  piece,  which  the  author  does  not 
possess,  behaved  in  the  same  way,  iiuder  repetitions  of  the  load 
of  42  tons  per  square  inch;  it  was  then  reduced  to  f  in.  square 
inch  section  and  was  finally  crushed  by  a  load  of  over  52  tons 
.square  inch  and  even  then  acting  as  a  longer  pillar  than  the 
former  two. 

In  contradistinction  to  the  above  we  frequently  find  conditions 
imposed  which  are  quite  unnecessary,  for  instance,  a  specifi- 
cation may  set  forth  that  cast-iron  columns  for  a  building 
must  be  of  a  material  very  rigidly  specified  for  transverse  and 
tensile  tests,  while  compressive  tests  are  not  mentioned, 
although  every  piece  will  be  under  compression  in  actual 
use ;  it  further  seems  curious  that  when  masonry  of  massive 
proportions  is  introduced  for  ornamental  purposes  and  fre- 
quently detracting  from  the  general  strength,  the  cast-iron 
columns  are  treated  as  though  a  little  e.xtra  weight  of  metal  is 
a  serious  drawback.  This  is  the  more  noticeable,  as,  in  many 
cases,  the  reqiiired  trausverse  and  tensile  strength  of  the  cast 
iron  necessitates  extra  attention  in  the  foundry  with  the 
metals  generally  used  for  this  purpose,  when  a  little  additional 
thickness  would  more  than  meet  the  needs  of  the  case. 

Again,  it  is  no  uncommon  thing  to  find  such  columns  and 
pillars  required  to  be  cast  on  end,  and  the  lengfth  of  the  column 
or  pillar  curiously  enough  does  not  appear  to  be  considered  a 
factor  in  the  question,  one  wonders  sometimes  if  the  specifier 
ever  considers  this  clause,  and  the  fact  that  a  vertical  column 


point  too  often  missed  in  dealing  with  castings  of  varying  order 
of  rigidity.  The  design  of  the  casting  forms  am  important 
factor  in  the  vibration  set  up  between  the  materials  and  tools 
When  cutting  at  high  speeds,  and  such  a  test  isolates  the 
"metal"  from  the  "  moulding  design,"  and  also  the  method  of 
supporting  the  work  when  being  macliined. 

Fig.  1  shows  such  a  "test  specimen"  used  by  the  author 
and  the  dimensions  are  as  follow : 
A  =  12  in.  ^ 

B  =    9  in.  , 
C  =    4  in.    K"'"  '^^^"y 
D  ^    3  in.  j 
A  =  12  in.  ^ 
B  =  lOJin. 
C  =  4iin. 
D=  3Jin.J 

These  should  always  be  cast  in  a  dry  mould,  perferably  a  dry 
sand  mould,  to  avoid  any  doubt  upon  the  possibility  of  chilling. 
Holes  can  be  drilled  in  the  back  as  shown  in  the  sketch  and  to 
suit  the  "  boring  mill  "  used  in  the  operation.  It  is  important 
that  the  specimen  be  held  as  rigidly  as  possible. 

It  may  be  mentioned  that  the  results  of  a  considerable  number 
of  tests  relative  to  cast  iron  and  various  tool  steels,  which  were 
superintended  by  the  author,  were  included  in  Mr.  P.  V. 
Vernon's  paper  read  before  the  members  of  this  association  on 


Fur  light  work. 


Fig.  5.— AVERY'S  TRANSVERSE  TESTING  MACHINE.— CAPACITY  40  CWTS 


of  molten  cast  iron  15  ft.  high  produces  a  pressure  on  the  base 
of  the  mould  approximately  equal  to  50  lb.  per  square  inch,  and 
"  pro  rata  "  foj  varying  heights. 

The  incidents  mentioned  show  conclusively  that  something 
must  be  done  to  secure  a  due  appreciation  of  the  economic  value 
of  cast  iron. 

Touching  upon  the  question  of  hardness  of  cast  iron  and  the 
cutting  speeds  required,  or  aimed  at  in  the  machine  depart- 
ments, the  author  always  recommends  that  a  standard  test 
should  be  instituted  for  arriving  at  a  mutual  understanding  on 
this  point,  a  standard  pattern  being  used  for  making  the  "  test 
specimen,"  which  is  to  be  subjected  to  rigorous  machine  shop 
tests,  and  the  results  properly  recorded.  Any  dispute  regarding 
the  hardness  of  the  metal  can  always  be  referred  to  such  a 
machine  shop  standard  test.  In  connection  with  this  it  is 
necessary  to  have  half^-dozen  carefully  selected  tools  for 
turning,  boring,  and  facing  operations  and  of  the  high  speed 
class,  such  as  tlie  "  A  W  brand,"  of  Sir  W.  G.  Armstrong, 
Whitworth,  and  Company,  or  the  "  capital  brand,"  of  Messrs. 
Scebohm  and  Dieckstahl,  and  constructed  with  standard  cutting 
angles  and  compared  for  uniformity  after  hardening;  these 
should  bo  put  away  as  standards  of  reference  only,  from  which 
other  tools  can  be  made  for  the  actual  cutting  tests. 

Such  a  standard  test  is  of  no  mean  value  in  determining  the 
economic  value  of  a  cast  iron  for  machine  shop  purposes,  a 


November  14th,  1903,  and  a  few  other  details  were  given  in  the 
subsequent  discussion;  further  reference  to  these  trials  is 
unnecessary  here. 

Sufficient  has  now  been  said  to  show  the  necessity  of 
systematic  work  in  the  foundry  and  of  recording  results  from  day 
to  day.  Fig.  2  represents  a  sheet  drawn  up  for  such  a  purpose, 
and  tJie  author  is  indebted  to  the  directors  of  the  company  whose 
name  it  bears  for  permission  to  reproduce  it  in  this  paper.  The 
value  of  such  a  record  cannot  be  over-estimated;  it  will  be  seen 
that  it  is  fairly  complete,  and  is  expressly  drawn  iip  for  the 
foundry  as  an  aid  in  its  development. 

Among  other  things  it  will  be  noticed  that  the  standard 
transverse  test  bar  and  method  of  applying  the  load  are  care- 
fully defined.  This  size  of  transverse  test  bar,  viz.,  2  in.  deep  by 
1  in.  wide  by  3  ft.  long  between  points  of  support,  tested  on 
edge  with  load  at  centre  is  an  excellent  one,  and  is  rapidly 
gaining  ground  in  this  country  as  the  standard  of  comparison, 
;nid  as  instanced  by  the  manufacture  of  testing  machines  taking 
this  size  bar  and  built  especially  for  the  ironfoundry.  Tlie 
capacity  is  generally  2  tons,  and  most  founders  are  beginning  to 
realise  the  importance  of  having  such  a  machine  in  their  works, 
which  enables  the  foreman  to  make  liis  own  tests  as  he  may 
wish  and  without  further  loss  of  time.  Such  a  machine  can  be 
obtained  for  a  veiy  moderate  sum  and  is  quite  capable  of 
existing  in  a  foundry  under  foundry  conditions,  without  risk  of 
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impairing  its  awuracy.  It  is,  however,  preferably  kept  under 
cover  in  tlie  foreman's  office. 

Fig.  3  is  an  illustration  of  a  foundry  testing  machine  made 
by  William  H.  Bailey  and  Company  Limited,  Salford,  Man- 
chester. This  machine  has  several  good  points;  it  is  very 
simple  in  construction,  an  eye  bolt  is  placed  immediately  under 
the  machine  which  enables  a  dead-weight  test  to  be  api>licd  to 
check  the  readings  at  any  time,  as  may  be  desired,  and  arrange- 
ments are  made  to  enable  the  bar  under  test  to  be  placed  at 
once  accurately  to  the  standard  condition  of  length  and  central 
application  of  the  load. 

Fig.  4  shows  a  testing  machine  in  its  latest  form  as  made  by 
Messrs.  Samuel  Denison  and  Sons,  Hunslet  Foundry,  Leeds. 
Tliose  who  are  familiar  with  this  make  will  recollect  that 
loose  weights  were  formerly  in  use,  but  these  have  now  been 
dispensed  with. 

Fig.  5  illustrates  a  foundry  testing  machine  made  by 
Messrs.  W.  and  T.  Avery  Limited,  Soho  Works,  Birmingham. 
All  these  machines  are  of  2  tons  or  40  cwts.  capacity,  and  in 
each,  arrangements  are  made  for  taking  the  deflection  of  the 
bars  under  varying  loads. 

In  connection  with  this  transverse  test  it  may  be  pointed  out 
that  the  frequent  reference  of  such  a  test  to  tons  per  square 
inch  of  cross-section  should  be  dicarded,  as  the  stresses  pro- 
duced are  peculiar  to  the  method  of  testing  and  the  form  of 
section  used. 

( To  he  continued.) 
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BOILERS   AND  FURNACES.* 


While  an  advocate  generally  of  water-tube  boilers,  I  am  free 
to  say  that  there  are  places  where  some  one  of  the  fire-tube 
type  of  boiler  is  practically  as  safe,  and  will  give  better  results, 
than  a  water-tube  boiler.  As  a  rule,  when  the  fire-tube  boiler 
is  used  for  heating  service,  or  combined  heating  and  power 
service  under  moderate  steam  pressure,  the  results  obtained  are 
usually  on  a  par  with  the  results  obtained  from  the  use  of  the 
water-tube  tyjoe,  and  frequently  a  great  deal  better,  as  I  shall 
explain  later.  The  demand  at  present,  however,  seems  to  be 
for  a  boiler  which,  if  possible,  shall  be  more  efficient  than  the 
best  fire-tube  boiler;  it  must  have  thin  heatiing  surfaces  sub- 
divided into  many  parts,  so  as  to  be  practically  free  from 
disastrous  explosions,  while  capable  of  carrying  a  pressure  of 
from  160  to  30()lb.;  easy  of  access  for  repairs  and  cleaning,  and 
occupying  the  least  space  possible  per  horse  power. 

Speaking  generally,  the  average  water-tube  boiler  will  meet 
the  above  requirements,  but,  if  we  add  another  requirement, 
and  one  which  nearly  all  large  steam  users  demand,  viz.,  that 
the  boiler  shall  stand  an  over  load  of  from  25  to  50  per  cent 
for,  say,  10  to  12  hours,  without  showing  any  signs  of  distress, 
we  certainly  have  left  but  two  or  three  makes  of  boilers  to 
select  from. 

Admiral  Mellville  has  said  that  a  water-tube  boiler  should 
have  all  the  good  points  of  the  Scotch  marine  boilers,  as  well 
as  the  best  points  of  the  water-tube  boiler,  without  the  defects 
of  either.  This  was  said  when  speaking  of  the  marine  water- 
tube  boiler.  A  water-tube  boiler  should  have,  then,  large 
water  capacity,  as  well  as  the  points  enumerated  above. 

Steam  and  water  drums  should  be  not  less  than  36  in.  in 
diameter  for  the  smaller  sizes  and  42  in.  in  diameter  for  the 
larger  sizes,  and  the  tubes  not  less  than  3  in.,  and  preferably 
4  in.  in  diameter.  The  tubes  also  should  be  straight,  but 
with  the  art  of  boiler  cleaning  and  scale  prevention  as  it 
now  is    slight  bends  make  little  difference. 

Boilers  should  be  provided  with  a  settling  chamber  of  some 
kind  at  the  bottom  of  the  tubes  at  the  rear,  and  provided  with 
one  or  more  blow-offs  according  to  the  size  of  the  boiler.  The 
blow-off  valves  should  be  provided  with  removeable  seats  as  well 
as  removable  discs.  The  steam  and  water  drums  should  have 
a  dry  pipe,  no  matter  wliich  make  of  boiler  is  to  be  installed. 
Our  experience  has  demonstrated,  to  our  satisfaction  at  least, 
that  under  the  most  trying  conditions  we  are  able  to  get  steam 
of  98"7  per  cent  dryness  with  loads  from  30  to  40  per  cent 
above  tlie  builder's  rating. 

We  have  found  that  the  setting  has  much  to  do  witli  the 
efficiency  of  the  boiler,  and  therefore  I  wish  to  make  the 
following  suggestions  as  to  some  of  the  main  points.  Go  down 
to  solid  earth  for  the  footings;  make  them  of  brick  or  concrete, 

'  Abstract  of  a  paper  read  before  the  Ohio  Society  of  Mechanical,  Electrical, 
and  Steam  Engineers,  bj'  Wm.  C.  M'Oraekeu. 
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and  it  of  brick  lay  them  in  cement.  Where  boilers  arc 
suspended  from  beams,  the  columns  should  rest  on  piers  amply 
large  to  carry  the  load,  with  a  large  factor  of  safety.  The 
piers  should  be  laid  in  Portland  cement.  All  boilers  sliould 
be  suspended  so  as  to  be  entirely  free  from  the  brickwork. 
T!ie  outer  side  walls  should  be  of  hard  burned  brick  laid  in 
Portland  cement;  the  inside  lined  with  one  course  of  No.  1 
firebrick,  at  least  two-thirds  of  the  way  back,  and  from  the 
lower  edge  of  the  grate  bars  up  to  the  centre  of  the  drums. 

In  the  furnace  every  third  course  should  be  a  header  course, 
elsewhere  every  fifth  course  a  header,  and  no  wall  should  be 
less  than  17  in.  thick.  A  rowlock  should  be  turned  over  the 
drums  and  covered  with  2  in.  of  Portland  cement  of  the  pro- 
portions of  2  to  1,  or  magnesia  blocks  may  be  nsed.  It  has  been 
proved  by  tests  that  there  is  quite  a  loss  due  to  infiltration  of  - 
air  through  the  boiler  walls,,  sometimes  amounting  to  as  much 
as  20  per  cent.  In  one  plant  I  have  in  mind  they  found  the 
air  leakage  so  great  that  they  put  in  an  entirely  new  setting 
rather  than  continue  the  loss  due  to  air  leakage. 

It  will  be  found  that  the  air  leakage  is  not  all  due  to  cracks 
in  the  mortar:  part  of  it  is  due  to  the  brick.  In  trying  to  re- 
duce this  loss  to  a  minimum,  we  gave  our  boiler  walls  two 
coats  of  Portland  cement  wash,  and  then  one  coat  of  cold  water 
paint  to  brighten  them  up.  We  believe  it  will  pay  to  do  this 
when  first  installing  boilers,  as  well  as  later,  as  it  immediately 
closes  the  poies  in  the  brick.  Tlie  baffling  tile  should  be  very 
carefully  and  securely  put  in  place  when  installing  boilers,  and 
sliould  be  carefully  inspected  from  time  to  time,  to  see  that 
they  are  in  their  jiroper  places,  especially  after  repairs  have 
been  made  by  other  than  your  own  men. 

In  one  plant  of  considerable  size  which  came  under  my 
notice  fully  one-third  of  the  baffle  tiles  were  out  of  place 
or  missing.  Do  you  wonder  that  these  boilers  were  not  as 
efficient  as  some  other  type? 

For  small  installations  the  old  straight  grate,  or,  better 
still,  shaking  grate  furnace,  is  doing  good  service,  but  a  better 
service  can  be  got  out  of  the  straight  or  shaking  grate  Dutch- 
oven  furnace.  The  usual  method  of  setting  this  furnace  is  to 
put  it  out  in  front  of  the  boiler,  the  top  of  the  furnace  being 
covered  with  a  firebrick  arch,  combustion  being  practically 
complete  in  the  furnace  before  flames  reach  the  boiler. 

In  a  number  of  tests  of  this  style  of  furnace,  made  by 
Mr.  E.  A.  Hitchcock,  ijrofessor  of  experimental  engineering 
at  the  Ohio  State  University,  they  easily  obtained  an 
evaporation  from  and  at  212  deg.  of  9'5  lb.  of  water  per  hour  per 
pound  of  Georges  Creek  coal,  having  a  calorific  value  of  14,240 
British  thermal  units;  with  Pocahontas  coal,  IG'2  lb.  of 
water,  the  coal  containing  15,053  British  thermal  units,  and 
with  Hacker  Rxm,  8'3  lb.  of  water,  the  coal  having  a  heating 
value  of  13,467  British  thermal  units  per  pound. 

For  500  H.P.  and  above,  I  am  strongly  in  favour  of  the 
automatic  furnace  or  stoker  of  the  side  feed  type,  or  chain 
grate  type,  for  the  reason  that  they  are  easier  to  handle  and 
better  results  are  obtained  than  witli  the  front  downfeed  or 
the  underfeed  type.  In  the  front  downfeed  type,  so  far  as 
our  observation  has  gone,  the  fire  was  almost  inaccessible  from 
the  front ;  all  clinkers  had  to  be  removed  from  the  bottom  of 
the  furnace  by  means  of  a  dumping  grate,  which,  at  times, 
allowed  nearly  all  the  fire  to  slide  into  the  ashpit  when  cleaning 
tlie  fires.  The  grate  bars,  also,  get  very  hot,  some  makers 
using  steam  jets  to  keep  the  temperature  down,  which  is  just 
so  much  steam  wasted.  Furthermore,  bad  coal  which  runs  into 
the  grates  makes  it  very  difficult  to  feed  the  coal  down. 

The  underfeed  type  are  objectionable  because  of  the  concen- 
t  atiou  of  the  fire  on  one  part  of  the  boiler,  and  the  way  of 
cleaning  fires,  the  ooal  catching  fire  in  the  lower  part  of  the 
furnace. 

In  the  side  feed  furnace,  with  any  reasonable  coal,  the  furnace 
automatically  takes  care  of  the  clinker  and  ash,  and  we  are  always 
in  position  to  assist  the  furnace  should  it  be  necessary.  The 
arcu  covering  the  entire  grate  allows  of  practically  complete 
combustion  before  the  flames  reach  the  cooler  boiler  tubes. 

The  style  of  setting  adotited  for  our  chain  grates  is  an 
improvement  over  the  ordinary  chain  grate  setting  in  that 
we  extend  the  arch  two-tliirds  the  length  of  the  grate,  make  it 
level  instead  of  bell  end,  and  as  flat  as  it  is  possible  to  make 
it  :  in  fact,  it>  is  an  oven  furnace  witli  a  chain  grate  under  it. 

AVe  lia  ve  been  able  to  crowd  tliese  boilers  with  chain  grates  from 
150  H.P.  builder's  rating  to  230  H.P.  Tlie  average  evaporation 
per  pound  of  coal  from  and  at  212  deg.  during  about  fifty 
tests  on  our  side  feed  furnaces  was  7'44  lb.  of  water,  with  an 
ability  to  easily  work  the  boilers  40  per  cent  above  their 
rating.  The  boilers  with  chain  grates  show  an  average 
evaporation  of  7"4  lb.  of  water  ner  pound  of  coal  from  and  at 
212  deg.  "  - 

The  calorific  value  of  the  coals  used  in  above  tests  ran  about 
11,700  British  thermal  units,   with  about  13'5  per  cent  ash. 

We  find  that  in  order  to  get  the  best  results  we  must  work 
our  boilers  up  to  and  above  their  rating,  and  to  do  this  we 
must  keep  the  furnaces  at  the  highest  temperature  possible,  with 
the  excess  of  air  keirt  well  down. 


INVENTIONS  OF  THE  WEEK. 

By  Marks  and  Clerk,  The  Practical  Eiujlncer  Patent  Agency, 
18,  Southampton  Buildings,  Chancery  Lane,  London,  W.C.; 
30,  Cross  Street,  Manchester;  and  13,  Temple  Street, 
Birmingham. 

Tlic  Jimt  du  e  gicen  a  ter  the  numhcr  of  each  spcciH cation  is  the  date 
•if  a-p'pUcaiion.  The  second  date  is  that  of  the  advertisement  of 
•icceplance  of  the  complete  specification. 

Tlie  f  Alowinrj  accepted  specifications  were  advertised  on  the  date 
mentioned,  and  within  two  months  of  such  date  an;/  person  properly 
interested  can  oppose  the  scaling  and  grant  of  the  patent  by  (jiviwj 
formal  notice  thereof  at  the  Patent  Office. 

Copies  of  any  specification  herein  referred  to,  or  of  any  other 
liuhlislied  pi'itent  specification,  loiU  be  f or  warded  post  free  for  one  shilling 
upon  application  being  sent  to  Messrs.  Marks  and  Clerk  at  either  of 
(lie  above  addresses. 

Friction  Clutch.  A.  Hkhisson.  No.  26986,  of  9th  December 
1903.  Ad.  -of  ac,  30th  November,  1901. — This  invention  relates 
to  a  friction  clutch,  comprising  a  cup-shaped  member  having 
its  circumferential  wall  in  some  parts  made  capable  of  expand- 
ing, and  in  other  parts  rigid  so  as  to  permit  of  the  movable 


Fig.  1.  Pig.  2. 

Specification  No.  26986,  of  1903. 

part  of  the  clutch  jiressiug  unequally  on  the  walls  of  the  said 
cup-shaped  member  to  progress  more  readily  when  the  points 
of  maximum  pressure  are  in.  the  expansible  part,  thus  deter- 
mining a  considerable  increase  of  pressure  when  they  reach  the 
undeformable  part  of  the  cup-shaped  member. 

Valves,  Cylinders,  and  Fittings  for  Vacuum  Rail- 
way Brake  Apparatus.    J.  Geesham,  H.  E.  Gkesham,  and 


Fig.  3.  Fio.  4. 

SpociCcatiou  Xo.  26056,  of  1903. 
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(i.  KiEBNAN.  No.  26056,  of  28tli  November,  190:}.  Ad.  ol'  uc, 
30tli  November,  1904. — This  invention  relate.s  to  automatic 
vi-.tuiwii  brake  apparatus,  and  consist.s  in  providing  lor  a 
restricted  leakage  or  passage  of  air  from  the  pressure  side  of 
a  brake  piston  to  tlie  vacuum  side  tliereof,  when  the  brakes  arc 
applied  lu  such  a  manner,  and  in  order  that  the  brakes  may  ))e 
applied  with  full  effect  initially  but  then  automatically  and 
gradually  reduced  in  effect  to  a  predetermined  degree,  and  be 
maintained  on  with  such  reditced  effect.  Figs:  1  and  2  are 
sectional  elevations  illustrating  two  forms  of  ball  valve  adapted 
for  use  according  to  the  invention.  Fig.  3  is  a  sectional  plan 
on  A  A  of  either  tig.  1  or  fig.  2,  and  tig.  4  is  a  front  sectional 
elevation  of  an  emergency  valve  adapted  for  use  according  to 
this  invention. 

Sight-feed  Lubricating  Device-  W.  Grimes.  No.  61, 
of  1st  January,  1904.  Ad.  of  ac,  .30th  November,  1904. — This 
invention    relates    to  sight-feed    lubricators  generally  of  the 


Specification  No.  61,  of  1901. 

multiple  type,  though  it  can  be  applied  to  a  single  arrange- 
ment.  The  invention  consists  ^jriucipally  in  the  introduction  of 
air  under  pressure  into  the  conduits  conducting  the  oil  from 
the  sight-feed  tubes. 

Flexible  Shaft.     C.  Wioksteed.    No.  175S,  ofJ23rd  January  | 
1904.    Ad.  of  ac,  30th  November,  1904. — ^This  invention  relates 
to  flexible  shafts,  its  object  being  the  construction  of  efficient  | 


Fuji  j 

©'  1  o 

Specification  No.  ITOO,  of  190 J. 

and  durable  shafts  which  in  operation  have  little  friction. 
This  is  accomplished  according  to  this  invention  by  an  improved 
oonstruction  of  the  shaft  and  by  tine  ijrovisiou  of  a  flexible 


casing  or  cover  which  can  be  tilled  witli  oil  so  that  tlie  parts 
rotate  in  a  flexible  oil  bath.  Figs.  1  and  2  are  sectional 
elevations  taken  approximately  at  right  angles  to  each  other, 
the  shaft  being  shown  bent.  Figs.  3  and  4  arc  end  views  show- 
ing portions  of  the  joint  looking  in  the  direction  of  tlie  arrows 
3  and  4  respectively  in  tig.  1,  the  inner  members  of  the  joints 
being  removed  ;  and  fig.  5  is  a  section  through  the  joint  taken 
on  the  line  5—5  of  fig.  2. 

Lever  and  Quadrant  Apparatus  for  Operating 
Change  Speed  Gear  Mechanism  of  Motor  Cars, 
Railway  Signals,  etc.  Wolseley  Tool  and  Motok  Car 
('oMi'ANY  Limited,  and  H.  Austin.  No.  98,  of  2nd  January, 
1904.  Ad.  of  ac,  30th  November,  1904. — This  invention  relates 
to  means  for  use  with  lever  and  quadrant  apparatus,  which 
operate  automatically  and  ensure  that  when  the  slider  is  dis- 
engaged from  a  notch  of  the  c[uadrant  it  will  be  held  out  from 
engagement  therewith,  thus  allowing  the  handle  or  pusher  by 


FiG.  1.  Fig.  ~-         Fio.  3. 

Specification  No.  Oii,  of  1904. 


which  the  disengagement  has  been  effected  to  be  released,  and 
which  ensure  that  as  the  lever  is  moved  from  one  notch  to 
another  the  slider  will  be  released  and  will  engage  with  such 
other  notch.  Fig.  1  is  a  side  elevation  showing 
the  slider  to  be  engaged  with  one  of  the  notches  of 
the  quadrant.  Fig.  2  is  a  corresponding  view,  but  shows  the 
slider  to  have  been  disengaged  from  the  notch  and  the  lever 
to  have  been  moved  part  of  the  distance  towards  Uie  notch 
to  the  right  hand  which  is  nexit  to  the  notch,  with  ^^lich  it  is 
shown  to  be  engaged  by  fig.  1;  and  fig.  3  is  an  end  or  edge  view. 

Double-acting  Gas  Engines.  A.  J.  Dudgeon.  (Communi- 
cation from  >Societe  Auovnie,  John  Cockerill,  and  Hugh  Savage, 
of  Seraing,  Belgium.)  'No.  1892,  of  25th  January,  1904.  Ad. 
of  ac,  30tli  November,  1904. — This  invention  relates  to  doiible- 


Fio.  1. 

acting  gas  engines,  and  has  for  its  object  to  provide  a  simple 
construction  of  cylinder  which  will  be  symmetrical  in  form  and 
thus  avoid  the  internal  atresses  set  up  by  the  unequal  distri- 
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Initiou  of  cast  inetal,  and  wliiuli  can  be  readily  disnuiunted. 
Fig  1  is  a  swtional  elevation,  tig.  2  a  eiotis-seetion  on  line 


Fia.  3 . 

Specification  No.  1892,  of  1904. 

A — A  oi  tig.  1,  and  tig-.  3  a  sectional  plau  of  tlie  cylinder  of 
a  gas  engine  made  in  accordance  with  tliis  invention. 

Brake  Mechanism  for  Motor  Vehicles,  etc.  Sociktk 
Anonyme  des  MoTEUE.s  ET  Automobile's  "  Herald."  No. 
2472,  of  1st  February,  1904.  (Date  claimed  under  Inter- 
national Convention,  being  the  date  of  first  foreign  application 
in  France,  8th  July,  1903.)  Ad.  of  ac.,  30th  November,  1904.— 
This  invention  relates  to  an  arrangement  of  double-acting  brake 


Fii-.  2.  Fig. 
Specification  No.  2472,  of  1904. 
comprising  a  double  spring,  one  having  one  extremity  fixed 
upon  a  lug  of  the  connecting  rod  and  the  other  upon  the 
(i|)erating  lever,  the  second  spring  being  attached  by  one 
extremity  to  the  lug,  and  by  the  other  to  a  rod  forming  a 
prolongation  of  the  slotted  link  limiting  the  travel  of  the 
extremities  of  the  brake  band. ;  also  the  adaptation  of  the 
niethod  of  operation  to  a  tongs  brake,  permitting  of  effecting 
the  braking  in  both  directions,  composed  of  a  lever,  a  con- 
necting rod,  and  of  a  slotted  link  fixed  upon  the  frame  of  the 
vehicle  or  of  the  appliance  to  be  braked.  Fig.  1  is  a  side 
elevation  showing  the  band  brake  with  the  springs  suitably 
dispo.sed,  and  figs.  2  and  3  are  respectively  a  side  elevation 
and  an  end  elevation  of  a  tongs  brake. 

Stop  Valye.  J.  Hofkinson,  R.  Kilbukn,  and  J.  Hoi'kixso.n 
AND  Company  Limited.  No.  12164,  of  28th  May,  1904.  Ad. 
of  ac,  30th  November,  1904. — This  invention  relates  to  screw- 


down  stop  valves  of  the  type,  in  which  two  valves  are  employed 
to  nip  the  seating  floor  between  them  when  closed,  tlie  com- 
bination with  said  valves  of  valve  spindles  pa-'^sing  out  of 
the  casing  on  opposite  sides  thereof,  and  means  consisting  either 


Fir..  1. 


Fic.  2. 

Bpesification  No.  12164,  of  1904. 


F  G. 


oi  gearing,  or  levers,  or  rods  for  actuating  the  valves.  Fig.  1 
shows  gearing  for  connecting  and  actuating  the  valve  .spindles  • 
tig.  2,  levers;  and  tig.  3,  rods  or  links. 

Engine  for  Compressing  or  Pumping  Air  or  other 

Flmds.  W.  E.  Lakk.  (Communicated  by  K.  M.  Buckwm  of 
Middlesex,  U.S.A.).  No.  19226,  of  6th  September,  1904.  Ad. 
of  ac,  30th  November,  1904.— This  invention  consists  in  the 


Fio.  1. 


Fig.  3. 
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ioiiibinatiou  with  a  cylinder  and  piston  reciprocating  therein 
of  a  fluid  distributing  and  direc'^ing  device  connecting  by  passages 
witli  the  ends  of  the  cylind^;r,  the  device  having  inlet  and 
outlet  passages,  a  valvular  chamber,  ports,  or  openings  in  the 
valve  casing  forming  the  valvular  chamber  inlet  and  outlet, 
respectively,  to  the  passages  connecting  with  the  ends  of 
Iho  cylinder,  a  chambered  valve  containing  witliin  the  valvular 
chamber,  which  chambers  of  the  valve  are  so  separated  from 


Fig.  ?. 

Specification  No.  VJ2-26,  of  190  ). 

one  another  and  with  ports  therein  so  disposed  that  upon 
changing  the  position  of  the  valve  the  ports  or  openings  in 
the  valve  casing  inlet  or  outlet  to  the  passages  connecting  with 
the  ends  of  the  cylinder  ai'e  alternately  opened  and  closed  and 
communication  also  opened  to  the  exit  pipe,  and  means  for 
changing  the  position  of  the  valve.  Fig.  1  is  a  side  elevation, 
and  fig.  2  a  front  elevation  of  the  engine.  Fig.  3  shows  a 
vertical  cross-section  of  the  main  portion  of  the  fluid  di.'stri- 
buting  and  directing  device. 

Means  for  Distributing  Actuating  Fluid  in  Engines 
or  Motors.  Clark,  Chapman,  and  Co.  Ltd.,  and  Wh.  A. 
WooDESON.  No.  21136,  of  1st  October,  1904.  Ad.  of  ac,  30th 
November,  1904. — This  invention  (relates  to  that  kind  of  means 
for  distributing  steam,  water,  or  other  actuating  fluid  in 
engines  or  motors,  in  which  the  jnain  inlet  and  exhaust  passages 
for  actuating  fluid  are  opened  and  closed  suddenly  by  means  of 
a  piston  by  the  live  steam  itself  under  auxiliary  valve  control 
mechanically  effected  by  the  engine  or  motor.  The  invention 
has  for  objects  inter  alia  to  provide  means  of  the  kind  men- 
tioned, wherein  the  main  and  auxiliary  valves  are  cylindrical 


Specification  No.  2113G,  of  1904 

or  other  oscillatory  valves,  and  the  construction  and  arrange- 
ment are  such  that  the  piston  will  be  mechanically  moved 
simultaneously  with  the  auxiliary  valve  actuation  until  brought 
into  position  for  being  shot  across  by  the  steam;  that  if  the 
piston  be  not  then  so  shot  across  it  will  be  moved  mechanically 
so  as  to  effect  the  required  opening  and  closing  of  the  main 
passages;  that  during  the  mechanical  movement  of  the  piston 
into  position  for  being  shot  across  by  the  steam  it  will  be 
acted  upon  by  steam  at  both  ends  so  as  to  reduce  the  work 
required  to  move  the  piston;  and  that  the  operation  of  the 
piston  may  be  effected  when  required  by  an  eccentric. 


LAUNCHES  AND  TRIAL  TRIPS. 


Glenpark. — Messrs.  (leorgc  Brown  and  Company,  Garvcl 
Shipyard,  Greenock,  lauaclied  on  December  8tli  the  screw 
steamer  Gleujjark  for  Messrs.  J.  and  J.  Denholm,  Greenock. 
Dimensions:  Length,  222ft.;  breadth,  31ft.;  depth,  1.5^11. 
(moulded).  Messrs.  Ross  and  Duncan,  Govan,  will  supply  the 
engines,  the  cylinders  of  which  arc  16  in.,  26  in.,  and  44  in. 
respectively,  with  a  piston  stroke  of  33  in. 

Camosun- — Messrs.  Bow,  M'Lachlan,  and  Company  Limited, 
Paisley,  launched  on  December  8th  the  Camosun,  a  tine  .screw 
steamer  of  about  1,600  tons.  The  vessel,  which  has  been  built 
for  foreign  owners,  is  classed  100  Al  at  Lloyd's  under  special 
survey,  and  is  fully  equipped,  both  on  deck  and  in  engine  room 
with  all  the  latest  steam  auxiliaries  for  safe  handling  of  ship 
and  machinery,  and  speed  of  handling  of  cargo.  Accommodation 
is  provided  for  a  number  of  passengers.  Machinery  is  being 
supplied  and  fitted  by  the  builders  to  give  a  high  rate  of  speed. 

Hastings. — Messrs.  Fleming  and  Ferguson  Limited, 
I'aisley,  launched  from  their  yard  on  December  8th  the  powerful 
self-propelling  combined  bucket  ladder  and  suction  dredger 
Hastings,  built  to  the  order  of  the  Commissioners  for  the  port 
of  Rangoon.  The  Hastings  has  been  designed  to  cut  her  own 
flotation  through  banks  and  shoals,  and  her  combined  dredging 
machinery  is  capable  of  raising  800  tons  of  material  per  hoiir 
from  a  depth  of  45  ft.  As  she  left  the  ways  the  vessel  was  named 
Hastings. 

Lady  Curzon. — The  powerful  steel  twin-screw  tug  Lady 
Curzon,  recently  launched  from  the  building  yard  of  Messrs. 
J.  P.  Renuoldsou  and  Sons,  South  Shields,  has  had  her  official 
trial  trip  at  sea.  The  princij)al  dimensions  of  this  vessel  are: 
Length,  120  ft.;  breadth,  25  ft.;  depth  moulded,  13  ft.;  built 
under  special  survey  and  classed  100  Al  at  Lloyd's,  and  also 
under  Board  of  Trade  survey  for  passenger  rec|uirements.  There 
is  provided  a  full  equipment  of  deck  machinery  of  the  latest 
type,  including  powerful  steam  windlass,  steam  steering  gear, 
and  sijecial  steam  winch  aft  for  manipulatdng  towing  hawsers, 
etc.  An  extensive  bridge  is  arranged  amidships,  as  well  as 
all  the  requisite  accommodation  necessary  for  a  first-class 
passenger  tender.  The  propelling  machinery  (which  has  been 
supplied  by  the  builders)  consists  of  two  independent  sets  of 
compound-surface  condensing  engines,  having  cylinders  18  in. 
and  38  in.  diameter  by  24  in.  stroke,  direct  steam  reversing 
gear,  and  all  recent  impro^vements,  steam  being  supplied  by  one 
specially  large  marine  type  boiler  working  at  120  lb.  pressure. 
The  results  of  the  trial  throughout  were  of  a  most  satisfactory 
character,  several  runs  being  made  over  the  measured  knot  at 
Whitby,  and  notwithstanding  the  prevalence  of  a  very  heavy 
sea  a  mean  speed  of  nearly  13  knots  was  attained.  The 
machinery  throughout  the  trial  worked  in  the  most  jjerfect 
manner  and  gave  entire  satisfaction.  The  Lady  Curzon  has  been 
built  to  the  order  of  the  Dover  Harbour  Board,  where  she 
is  to  be  specially  employed  in  attending  the  large  mail  steamers 
now  frequenting  that  port,  as  well  as  in  salvage  and  towing 
work. 

Bagdale. — On  December  10th  the  new  steamer  Bagdale, 
built  by  Messrs.  Robert  Thompson  and  Son,  Southwick  Yard, 
Sunderland,  for  Messrs.  Thomas  Smailes  and  Son,  of  "Whitby, 
proceeded  to  sea  for  her  official  trial.  Her  dimensions  are : 
Length,  336  ft.;  breadth,  48  ft.  6  in.;  and  depth  moulded,  24  ft., 
and  is  built  to  Lloyd's  highest  class ;  single  deck  with  long 
bridge,  poop,  and  top-gallant  forecastle.  The  engines  are  by 
Messrs.  the  NorthEastem  Marine  Engineering-  Company 
Limited,  Sunderland,  which,  during  the  trial,  worked  most 
smoothly,  driving  the  vessel  a  speed  of  about  10  knots. 

Filippo  Artelli. — On  December  15th  the  finely-modelled 
steel  screw  steamer  Filippo  Artelli,  built  by  the  Northumberland 
Sliipbuilding  Company  Limited,  Howdon-on-Tyne,  to  the  order 
of  D.  Tripcovich,  Esq.,  Trieste,  and  the  largest  cargo  steamer 
owned  in  Austria,  also  the  largest  vessel  yet  built  for  the 
Mediterranean  trade,  left  the  Tyne  for  her  trial  trij).  She  is  the 
fourth  steamer  built  to  the  order  of  Mr.  D.  Tripcovich, 
and  is  a  handsome  vessel  constructed  to  the  highest  class  at 
Lloyd's,  three  deck  rule,  special  survey,  and  to  the  requirements 
of  the  Austrian  Veritas.  Her  dimensions  are  430  ft.  in  length, 
54  ft.  extreme  beam,  and  32  ft.  2  in.  moulded  depth;  she  is 
designed  to  carry  9,000  tons  dead  weight  on  a  moderate  draught, 
with  space  for  about  14,000  tons  of  measurement  cargo.  Special 
attention  has  been  paid  to  the  loading  and  discharging  gear, 
and  for  this  purpose  13  powerful  steam  winches  and  steam 
capstans  are  fitited,  provided  with  steam  from  a  large  multi- 
tubular donkey  boiler.  Powerful  machinery  has  been  supplied 
by  Messrs.  the  North-Eastem  Marine  Engineering  Company 
Limited,  Wallsend-on-Tyne,  with  cylinders  27  in.,  45  in.,  74  in., 
by  48  in.  stroke,  a^id  three  large  steel  boilers  working  at  1801b. 
l>ressure,  capable  of  giving  the  vessel  a  speed  of  11  knots  loaded. 
The  trial  trip  proved  in  evei-y  way  satisfactory,  and  a  speed  of 
over  11  knots  was  easily  obtained. 
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1  rrival- — Tlie  new  steel  screw  steamer  Arrival,  built  by 
Messrs.  AVood,  Skinner,  and  d  mpauy  Limited,  uf  Bill  Quay-on- 
Tj'ne,  to  the  order  of  Mr.  C.  Rowbctham,  of  Loudon,  left  the 
Tyue  for  her  official  trial  trip  on  December  16th.  This  vessel  is 
ot  the  raised  quarter  deck  type,  witli  bridge  and  top-gallant 
f(;recastle,  and  has  been  constructed  to  carry  about-  400  tons 
dead  weight  on  a  light  .draught  of  water.  The  saloon,  captain's 
accommodation,  and  spare  berths  are  I'rraugcd  under  the  bridge 
deck  amidships,  with  clitit  and  wheelhouse  above.  The  vessel 
is  rigged  as  a  fore  and  aft  schooner,  with  pole  masts,  and  is 
fitted  with  every  improvement  aud  appliance  for  facilitating 
tlie  rapid  loading  and  discharging  of  cargo  of  a  heavy  character, 
which  she  is  specially  designed  fir  crrying.  Water  ballast  is 
jnovided  in  double  bottom  and  in  the  forepeak  tank.  The  pro- 
pelling nuicliiuery,  which  has  been  constiucted  by  Messrs.  tlie 
Nortli-Eastern  Marine  Engineering  Company  Limited,  at  their 
Nortliumberland  Engine  Works,  Wallseud-ou-Tyne,  consists  of  a 
set  of  ti ijile-expansion  engines  having  cylinders  13  in.,  21  in., 
aud  35  in.,  with  a  stroke  of  24  in.,  steam  being  supplied  by  one 
steel  boiler,  working  at  a  pressur<i  of  1801b.  Both  the  ship  and 
engines  liave  beeu  built  to  the  requirements,  and  under  the 
special  survey,  of  Lloyd's  for  their  highest  classification.  On 
the  run  over  the  measured  mile  off  tlie  Tyne,  the  machinery  worked 
without  the  slightest  hitch,  and  gave  great  satisfaction  to 
all  cuucerued,  the  speed  being  in  excess  of  contract. 

Jethou. — On  December  22nd,  Messrs.  William  Gray  and 
C'ompauy  Limited  launched  the  steel  screw  steamer  Jethou  for 
Messrs.  A.  N.  Hansen  and  Compajiy,  Copenhagen.  She  is  of 
the  following  dimensions:  Length,  overall,  381ft.  6  in.; 
breadth,  50  ft. ;  and  dejjth,  28  ft.  4^  in.  Triple-expansion 
engines  are  being  supplied  by  the  Central  Marine  Engine  Works 
of  the  builders,  having  cylinders  26  in.,  42  in.,  and  70  in. 
diameter,  with  a  piston  stroke  of  45  in.,  and  two  large  steel 
boilers  for  a  working  pressure  of  180  lb.  per  square  inch.  The 
steamer  was  named  Jethou. 

Virginian. — There  was  launched  on  December  22nd  from 
the  j^ard  of  Messrs.  Alexander  Stephen  and  Sons  Limited, 
Glasgow,  the  ocean  turbine  steamer  Virginian,  for  the  Allan 
line.  This  steamer  and  the  sister  ship  Victorian  have  been 
built  for  the  Canadian  mail  and  passenger  service  of  the  Allan 
line.  The  Virginian  is  540  ft.  long,  50  ft.  broad,  and  40^  ft.  in 
depth.  She  will  have  three  propellers  worked  by  one  high- 
pressure  and  two  low-pressure  Pai-sons'  turbine  engines,  which 
will  revolve  at  very  high  speed — from  270  to  300  revolutions  per 
minute.  TTie  central  propeller,  arranged  as  in  a  single  screw 
vessel,  is  worked  by  the  liigh-pressiue  turbine,  while  the  other 
two  firopellers  are  arranged  as  in  a  twin  screw  steamer,  with  a 
reversing  arraugemaiit  which  will  enable  them  to  be  driven  full 
speed  astern  either  together  or  indeiDendently.  The  Virginian, 
is  constructed  to  carry  1,500  passengers,  and  is  fitted  with  the 
apparatus  of  the  Marconi  wireless  telegraph. 


QUERIES  AND  REPLIES. 


Communications  should  be  written  on  one  side  of  the  pajter  only,  and  in 
all  cases  he  accompanied  with  name  and  address.  Sketches  should 
he  neatly  drawn,  and,  if  large,  sent  on  a  roller,  so  as  to  avoid 
creasing.  This  column  is  intended  for  the  mutual  assistance  of 
engineers  in  their  daily  work.  As  far  as  we  possibly  can,  we 
render  assistance,  but  we  cannot  undertake  to  work  out  elaborate 
arithmetical  calculations,  or  deal  with  matters  not  of  general 
■  interest.  Further,  we  cannot,  under  the  pretence  of  answering  a 
query,  he  made  the  medium  for  gratuitous  puffing.  We  cannot 
undertake  to  reply  to  queries  by  post. 


1869.  Brake  for  taking  B.H.P.  of  Turbine.— Will  any  reader  be 

kind  enough  to  answer  the  following  question  :  The  most  efficient 
kind  of  brake  for  taking  the  B.H.P.  of  turbine,  also  formula;  ? — 
Rotary. 

1874.  Air  Compressor. — Will  some  readers  kindly  give  me  their 
advice  how  to  prevent  the  delivery  valve  on  a  Corliss  valve  air 
compressor  from  knocking,  and  what  they  think  the  cause  There 
are  four  valves,  two  on  each  cylinder.  Only  one  gives  this  trouble. 
It  also  makes  air  throb  when  delivering  ? — W.  J.  H. 

1875.  Tempering  Dies  for  Stamping  Medals.— Will  any  reader 

state  the  kind  of  steel  aud  process  of  tempering  dies  for  stamping 
medals  aud  similar  classes  of  work  in  silver  ? — Nagkom. 

1878.  Boiler  Leakage. — The  bottom  manhole  of  a  Lancashire  boiler 
continues  to  leak.  The  jointing  material  is  an  asbestos  ring  ;  both 
the  faces  are  good,  aud  the  boiler  is  fitted  with  a  block.  Kindly 
advise  me  the  cause  of  this  aud  of  a  remedy,  or  is  there  any 
method  of  treating  the  rings  before  putting  on  ? — Engine-man. 

1881.  Testing  Marine  Engines  and  Boilers.— Too  much  coal 

is  being  used  ou  a  small  steamer,  and  I  shall  be  glad  if  any  one 
will  kindly  show  me  how  to  find  out  whether  it  is  the  engiue  or 
boiler  that  is  at  fault  in  using  so  much  coal.    The  engines  are 


triple-expansion  surface  condensing.  High-pressure  cylinder  13  in., 
intermediate  21iin.,  low-pressure  35  in.,  common  stroke  of  24  in. 
Revolutions  108  per  minute,  ordinary  marine  type  of  boiler, 
working  pressure  200  lb.  per  square  inch,  natural  draught.  Say  1 
ran  a  trial  tri])  of  a  few  hours'  duration  ;  how  should  i  proceed  '! 
How  should  I  find  out  the  amount  of  water  evaporated  per  pound 
of  coal,  &c.  ?  The  feed  water  is  pumped  direct  from  hot  well  into 
boiler.    Any  information  will  be  thankfully  received. — Coal. 

1S82.  Economy  of  Condenser.— is  it  safe  and  practical  to  connect 
a  separate  condenser  and  air  pump  (driven  by  belt)  to  a  horizontal 
engine  with  11  in.  cylinder,  17  in.  stroke,  and  running  about 
120  revolutions  per  minute,  steam  pressure  75  lb.  per  square  inch, 
aud  should  I  expect  much  increase  of  power  or  economy  of 
working  ? — Old  Subsgiubeu. 

1883.  Brazing  Band  Saw — if  a  baudsaw  breaks,  how  can  I  braze 
the  two  ends  together  ? — J.  H.  C. 


MISCELLANEA. 


New  Canadian  Pacific  Steamers. — The  two  new  passenger 
steamers  for  the  Canadian  Pacific  Railway  Company's  service 
between  Vancouver  and  Yokohama  to  be  built  by  the  Fairfield 
Company  are  to  bo  550  ft.  long  by  64  ft.  beam,  so  that  they  will 
lank  among  the  largest  built  at  the  Fairfield  works.  Twin 
screw  machinery  is  to  be  fitted  of  the  ordinary  reciprocating 
type,  to  give  the  vessels  a  speed  of  19  knots  when  on  service. 

SiH  I.  LowTHiiN  Bell. — ^Sir  Lowthian  Bell,  well  known  as 
one  of  the  foremost  ironfoimders  of  this  country,  died  on  the  20th 
inst  at  his  Yorkshire  seat.  He  was  born  at  Newcastle,  where 
he  obtained  his  early  education,  subsequently  studying  ou  the 
Continent  and  at  Edinbui'gh.  He  was  one  of  the  founders  of 
Bell  Brothers  Limited,  Clarence  Ironworks,  mines,  and 
ocUieries,  and  was  also  a  director  of  the  North-Eastern  Rail- 
way. Sir  Lowthian  was  a  member  of  the  leading  engineering 
societies  and  a  past  president  of  the  Iron  and  Steel  Institute. 

Wireless  Telegraphy  in  the  Navy. — The  Press 
xVssociation  is  informed  that,  as  a  result  of  the  adoption  by  the 
Admiralty  of  the  latest  type  of  Marconi  apparatus  for  use  in  the 
Channel  Fleet,  the  Caesar,  flagship  of  Vice-Admiral  Lord 
Charles  Beresford,  ©equipped  with  the  Marconi  system,  succeeded 
in  keeping  in  touch  with  the  Marconi  Company's  station  at 
Poldhu  during  practically  the  whole  of  the  passage  home  last 
week  from  Gibraltar.  By  this  means  the  Vice-Admiral  com- 
manding was  a))le  to  transmit  to  the  squadron  news  of  the 
principal  events  of  public  interest  from  day  to  day.  It  is 
eypected  that  the  Victorious,  flagship  of  the  second  in  command 
of  the  Channel  Fleet,  will  be  fitted  with  similar  improvements  to 
those  made  in  the  Caesar's  wireless  installation. 

Improved   Coupling  Device  for  Railway  AVagons. — A 
practical  demonstration  of  the  use  of  Mr.  E.  J.  Hill's  patent 
coupling  clijjs  for  railway  wagons  was  witnessed  at  Hither  Green 
Station,  on  December  2nd,  by  representatives  of  about  a  dozen 
railway  companies.    Colonel  Yorke,  the  chief  inspecting  officer 
for  railways  to  the  Board  of  Trade,  was  jnesent  along  with 
Mr.   Main,  one  of  the  assistant  inspectors.    SimiJlicity  and 
safety  are  the  qualities  claimed  for  the  invention.    A  metal 
hook  is  attached  to  the  third  link  of  the  standard  coupling  jj 
chain.    The  link  can  then  with  ease  be  lifted  over  the  "  draw-  W 
bar  "  hook  by  means  of  a  simple  iron  shop  pole.    It  is  claimed  i 
that  both  the  operation  of  coupling  aud  of  uncoujjliiig  can  tlius 
be  accomplished  with  much  less  muscular  efEort  than  under  l» 
the   existing  system.    Some  of  the  railway  companies   have  !ii 
agreed  to  try  the  patent  ou  a  number  of  their  wagons.    The  !■ 
cost  of  installing  the  clips  is  not  great.    Mr.  Hill  also  showed 
railway  wagons  of  the  South-Eastern  and  Chatham  Company 
litted  with  the  improved  Invicta  "  either-side  "  brake.    By  this 
arrangement  the  brake  gear  can  be  operated  by  levers  fitted 
ou  both  sides  of  the  wagon. 

The  Possibility  of  Deep  Borings. — With  reference  to  the 
suggestion  advanced  by  the  Hon.  C.  A.  Parsons  at  the  recent 
British  Association  meeting,  that  deep  borings  should  be  made 
into  the  earth's  crust  for  the  purposes  of  investigation  of  the 
earth's  -interior,  and  that  a  shaft  such  as  this  might  be  sunk 
to  a  depth  of  12  miles,  another  scientist  has  pointed  out  that  the 
pressure  of  the  rock  at  such  a  depth  reisresents  some  40  tons  per 
square  inch  and  would  render  the  task  impossible,  owing 
to  the  inward  viscous  flow  of  the  rock  material.  In  reply  the 
Hon.  C.  A.  Parsons  suggests  an  e.xperiment  to  solve  the  problem. 
He  points  out  that  the  crushing  stress  required  to  make  hardened 
steel  flow  lies  between  120  and  300  tons  to  the  square  inch,  while 
for  tough  brass  or  cartridge  metal  the  flow  is  at  about  80  tons 
per  square  inch  pressure.  His  experiment  would  be  to  take  a 
column  of  granite  or  quartz  rock  and  carefully  fit  it  into  a 
steel  mould.  A  small  hole  would  then  be  bored  through  its 
centre,  and  a  pressure  of  100  tons  per  square  inch  then  applied, 
to  observe  what  shrinkage  would  result.  Such  a  pressure  as 
this  would  correspond  to  that  encountered  at  a  depth  of  38 
miles. 
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